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Kitapta bulunan yazilarin sorumlulugu yazarlara aittir.

Tiirk Farmakoloji Dernegi

The responsibility of the abstracts in the book belongs to the authors.
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Onsoz

Degerli Meslektaslarim,

Tlrk Farmakoloji Dernegi Yonetim Kurulu adina, sizleri 4-6 Kasim 2021’de sanal ortamda gergeklestirecegimiz “26. Ulusal, 1.
Uluslararasi Farmakoloji Kongresi” ne davet etmekten biyik bir mutluluk duyuyorum. Bir yandan kiiresel COVID-19 salgini
nedeniyle kongremizi yliz ylize yapamamanin buruklugunu yasarken, diger yandan ulusal kongremize ek olarak birinci
uluslararasi kongreyi gerceklestirecek olmanin heyecani igindeyim.

Geleneksel olarak iki yilda bir yapilan ulusal kongrelerimizin amaci, hem farmakoloji alanindaki bilimsel gelismeleri izlemek ve
paylasmak hem de hocalarimiz, arkadaslarimiz ve 6grencilerimizle bir araya gelerek bilimsel ve sosyal agimizi gliclendirmektir.
Sanal ortamda yapacagimiz 26. Ulusal ve 1.

Uluslararasi Farmakoloji Kongresi'nde de bilimsel gelismeleri izlemek ve paylagmak icin hazirlaniyoruz. Yiiz yiize ve yan yana
olmamayi timiyle telafi edemesek de sanal ortamda yapacagimiz sosyal etkinlikler ve “konusma odalari” araciligi ile sizlerle
bulusmayi dort gozle bekliyoruz.

Kongre sekreterlerimiz Prof. Dr. Glinay Yetik Anacak ve Prof. Dr. Gokge Topal Tanyilmaz, diger Yonetim Kurulu Gyelerimizin
de destegiyle, bilimsel program icin biyik bir motivasyonla ¢alisiyorlar. Ulusal ve uluslararasi diizeyde bilim insanlarindan
olusturdugumuz Bilimsel Kurulun katkilarini almaya basladigimizi da belirtmek isterim. Kongremizde, Farmakoloji alaninda
hem ulusal hem de uluslararasi diizeyde taninmis bilim insanlari konusmaci ya da panelist olarak yer alacaklar. Calisma
gruplarimiz da sempozyum/panellerini ana kongre programina paralel oturumlarda gergeklestirecekler. Kongremizin YOK’{in
“uluslararasi kongre” kosullarina uygun olarak planlanmis olmasi, katilimcilarin dogentlik basvuru kosullarini saglamasina
katkida bulunacak. Ayrica, poster ve sézlii bildiri ézetlerinin hem ingilizce hem de Tiirkge olarak yer almasi ulusal ve
uluslararasi diizeyde izlenebilirligi kolaylastiracak.

Kongremizin organizasyonunu yiritecek olan NL MICE firmasi bizleri sanal ortamda bulusturmak igin ¢alismaya basladi.
Kasim’in ilk haftasindaki kongremizi simdiden takvimlerinize eklemenizi, kongre web sayfamizi ve duyurularimizi izlemenizi
diliyorum.

Yoénetim Kurulumuz adina, 4-6 Kasim 2021’de hep birlikte olmak dilegiyle sevgi ve saygilarimi sunuyorum.

Prof. Dr. Yesim Tungok
Kongre Baskani

Tirk Farmakoloji Dernegi Yonetim Kurulu Baskani
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Preface

Dear Colleagues,

On behalf of the Turkish Pharmacological Society Executive Committee, | am delighted to invite you to the 26th National and
1st International Pharmacology Congress, which will be held virtually on November 4-6 2021. | am also excited to welcome
you to the first international congress in addition to our national congress while missing the opportunity to hold our congress
face to face due to the COVID-19 pandemic.

The aim of our national congresses, which are traditionally held every two years, is to both follow and share scientific
developments in the field of pharmacology and to strengthen our scientific and social network by coming together with our
mentors, friends, and students. We aim to establish a good virtual environment to follow and share scientific developments
at the 26th National and st International Pharmacology Congress. Although we cannot completely compensate for not being
able to come together face to face, we look forward to meeting you through virtual social events and “chat rooms”.

Our congress secretaries Prof. Glinay Yetik Anacak and Prof. Gokge Topal Tanyillmaz are working hard to create the scientific
program of the congress with the support of our other Executive Committee members. We have gratefully received the
contributions of the Scientific Committee formed of national and international scientists. At our congress, both nationally
and internationally distinguished scientists in the field of Pharmacology will take part as speakers or panelists. Moreover, the
availability of abstracts for oral and poster communications in both English and Turkish will enable the broader accessibility
at the national and international levels. In addition, our working groups will hold their symposiums/panels in sessions parallel
to the main congress program.

The company, NL MICE, which will manage the organization of our congress and have started to work to bring us together in
a virtual environment. | invite you to add our congress in the first week of November to your calendars and to follow our
congress web page and announcements.

On behalf of our Executive Committee, | send my best wishes and regards, with the hope of being together on 4-6
November 2021.

Prof. Dr. Yesim Tungok, MD
President of the Congress

President of the Turkish Pharmacological Society Executive Committee
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BiLIMSEL PROGRAM

4 Kasim 2021, Persembe

SALON A

Acilig
09:00 - 09:20 Yesim Tungok (TFD Yonetim Kurulu Baskani)

Konferans 1
Oturum Baskan: Yesim Tungok (Dokuz Eyliil Universitesi, Tiirkiye)

09.20 - 10.00 Kalbimizde nitrik oksit
Emine Demirel Yilmaz (Ankara Universitesi, Tirkiye)

10:00 - 10:10 Ara
SALON A SALON B SALON C
Panel 1: Mediators of airway inflammation and Panel 2: Biyolojik ve biyobenzer iiriinlerde Hiicresel tedavi, rejeneratif tip ve biyoteknolojik
reactivity regiilasyon ilaglar ¢alisma grubu paneli
Oturum Bagkani: Bahar Tungtan (Mersin Oturum Bagkani: Hakan Ergiin (Ankara Universitesi, | Oturum Bagkani: Kansu Biiyiikafsar (Mersin
University, Turkey) Turkiye) Universitesi, Tiirkiye)
The power of inflammatory mediators Biyolojik ilag tiretici bakis agisi Hematopoetik kok hiicrelere ilag etkisinin
to alter smooth muscle reactivity Umit Dereli (Arastirmaci ilag Firmalari Dernegi arastirilmasinda in vitro model
Mikael Adner (Karolinska Institute, Sweden) Genel Sekreteri, Turkiye) Erkan Maytalman (Alanya Alaaddin Keykubat
Universitesi, Tiirkiye)
Targeting the endocannabinoid system as a llag isverenler sendikasi biyobenzer uretici bakig Meme kanseri gen tedavisinde kullanilabilecek
therapeutic approach for inflammatory airway agist nanosistemlerin gelistirilmesi
diseases Savas Malkog (ilag Endistrisi isverenler Sendikasi Devrim Demir Dora (Akdeniz Universitesi,
Turgut Emrah Bozkurt (Hacettepe University, Genel Sekreteri, Turkiye) Turkiye)
Turkey)
10:10 - 11:40
Translational research on asthma with focus on | Titck géziinden biyolojik ve biyobenzer iiriinlerde Mezenkimal kok hiicrelerin deneysel alkali
the cross-talk between lipid mediators and regilasyon kornea yaniklarindaki etkileri
other regulatory pathways in human small Handan Oztunca (TiTCK, Tiirkiye) Akif Hakan Kurt (Bolu Abant izzet Baysal
airways Universitesi, Tiirkiye)
Jesper Safholm (Karolinska Institute, Sweden)
COVID-19 and airway inflammation Adrenerjik reseptorler araciligiyla uyarilan
Seving Saring Ulagh (Hacettepe University, mezenkimal kék hiicrelerin sinir
Turkey) rejenerasyonunda rolii

Olcay Kiroglu (Gukurova Universitesi, Tiirkiye)

Antindbet ilaglarin lakozamid konsantrasyonu
uzerine etkilerinin HepaRG karaciger hiicre
hattinda incelenmesi

Rezzan Giilhan (Marmara Universitesi, Tiirkiye)

11:40 - 11:50 Ara

SALON A SALON B SALON C

Endiistride Kariyer: Farmakologlar icin
endiistride kariyer olanaklari
Oturum Bagkani: Sedat Altug (Teva ilag, Tiirkiye)

Akademik Ar-Ge merkezi yapilanma ve isleyis: Akilcr ilag kullanimi egitim modiilii program Sozlegmeli arastirma kuruluglarinda kariyer
KTU iLAFAR tecriibesi tasarimi 0Oguz Akbas (Monitor Cro, Turkiye)
Sena Sezen (Karadeniz Teknik Universitesi, Esra Saglam (Maltepe Universitesi, Tiirkiye)

11:50 - 12:40 Turkiye)
ilag uygulamalari ve AR-GE caligmalari Tip fakiiltelerinde akilai ilag kullanimi: Lisans Uluslararasi ilag firmalarinda kariyer
ekosisteminin kurgulanmasinda ERFARMA egitiminde giincel durum Hilya Demirel (Novartis, Tuirkiye)
basari hikayesi Canan Uluoglu (Gazi Universitesi, Tirkiye)

Miikerrem Betiil Yerer Aycan (Erciyes
Universitesi, Tiirkiye)

Teknolojik akilci ilag kullanimi
Ahmet Altun (Sivas Cumhuriyet Universitesi,
Turkiye)
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12:40 - 13:00 Regete yazma becerisinin 6nemi ve gelistirilmesi: BPS Assessment Platform tanitim
Sahin Giray (Online Bilgi Yagam Bilimleri Grup Mudr, Turkiye)
Simon Maxwell (BPS Assessment Tibbi Direktérii, ingiltere)
13:00 - 13:30 Ogle Arasi

Konferans 2
Oturum Bagkani: Ash F. Ceylan (Ankara Yildirnm Beyazit University, Turkey)

14:20 - 15:50

13:30 - 14:10 - . . ) . . .
In silico medicinal chemistry in drug discovery: focus on multi-targeting compounds
Stefano Alcaro (Universita Magna Greecia di Catanzaro, Italy)
14:10 - 14:20 Ara

So6zlii Sunumlar

Akilcr ilag kullanimi

Oturum Bagkani: Bilgen Basgut (Bagkent
Universitesi, Tiirkiye)

So6zlii Sunumlar

Kardiyovaskiiler sistem farmakolojisi 1
Oturum Bagkani: Fatma Akar (Gazi Universitesi,
Turkiye)

S6zlii Sunumlar

Santral sinir sistemi farmakolojisi 1
Oturum Bagkani: Ayse Pinar Yamantiirk (istanbul
Universitesi, Tiirkiye)

15:50 - 16:00

16:00 - 16:30

Sosyal Etkinlik
Oturum Bagkani: Sedat Altug (Teva ilag, Tiirkiye)
Kahve Bahane Sohbet Sahane
Kemal Gékhan Ulusoy (Saglik Bilimleri Universitesi - Giilhane, Tiirkiye)

16:30 - 16:40

SALON A

Konferans 3
Oturum Bagkani: Guinay Yetik Anacak (Ege University, Turkey)

16:40 - 17:20 o . .
Heat shock protein 90 inhibitors in the management of acute and chronic lung injury
John Catravas (Old Dominion University, USA)
17:20 - 17:30 Ara

SALON A SALON B SALON C

Mini Konferanslar
Oturum Bagkani: Oguzhan Yildiz (Saglk Bilimleri
Universitesi, Tiirkiye)

Novel pharmacological approaches to sepsis
Ruben M.L. Colunga-Biancatelli (Old Dominion

Yeni terapotik hedef olarak 5-HT7 reseptérleri
Elif Cadirai (Atatiirk Universitesi, Tirkiye)

18:30 - 19:00

17:30 - 18:20
University, USA)
New animal model of COVID-19 Hidrojen siilfiiriin glokom tedavisinde terapotik
Pavel A. Solopov (Old Dominion University, USA) | potansiyeli
Selguk Takir (Giresun Universitesi, Tiirkiye)
18:20 - 18:30

SALON A

Mini Konser - Duo Anda
Oturum Bagkani: Zeynep Gelik (istanbul Universitesi, Tiirkiye)
Aslihan And Dagasan & Ayca Aytug
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5 Kasim 2021, Cuma

SALON A

Konferans 4
Oturum Bagkani: Sedef Gidener (Celal Bayar Universitesi, Tiirkiye)

09:00 - 09:40 Pandemi déneminde ilag aragtirmalari
Aydin Erenmemisoglu (Farmagen Klinik Arastirma Merkezi & Alpan Farma Ar-Ge Biyot Ltd. Yonetim Kurulu Baskani, Turkiye)

09:40 - 09:50 Ara
SALON A SALON B SALON C
Poster Sunumlari Poster Sunumlari Poster Sunumlari
Santral sinir sistemi farmakolojisi Kardiyovaskiiler sistem farmakolojisi Sinyal ileti farmakolojisi
Oturum Bagkani: Kiibra Elgioglu (Marmara Oturum Baskani: Ebru Arioglu inan (Ankara Oturum Baskani: Isil Ozakga Giindiiz (Ankara
09:50 - 10:20 G R R
Universitesi, Turkiye) Universitesi, Turkiye) Universitesi, Turkiye)
10:20 - 10:30 Ara
SALON A SALON B SALON C
Panel 3: Novel mechanisms and treatments for Panel 4: Far| ' ik agidan biyoteknolojik 10.Klinik Farmakoloji Sempozyumu
cardiovascular diseases ilaglar I. Oturum
Oturum Bagkani: Gokge Topal (istanbul Oturum Bagkani: Biilent Giimiisel (Lokman Hekim
University, Turkey) Universitesi, Tiirkiye)
AT2 agonists as a novel treatment in obesity- Diinyada saglik otoritelerinin biyoteknolojik 10:30-10:35 Agilig
induced vascular dysfunction ilaglara farmakoekonomik olarak bakis agisi Yegim Tungok (TFD Yonetim Kurulu Baskani)
Marisol Fernandez Alfonso (Universidad Elif Hilal Vural (Lokman Hekim Universitesi, Tiirkiye) | Sinem Ezgi Giilmez (KFCG Yiiriitme Kurulu
Complutense de Madrid, Spain) Bagkani)
Application of aptamer conjugated drug delivery | Global firma bakis agisi ile biyoteknolojik ilaglarin 10:35-12:00 Panel 1 — Tibbi farmakoloji
systems in cardiovascular diseases farmakoekonomisi uzmanlarinin klinik uygulamalardaki yeri
Bilge Giiveng Tuna (Yeditepe University, Turkey) | Abdiilkadir Keskinaslan (Lokman Hekim Oturum Bagkani: Canan Uluoglu (KFCG Yurutme
Universitesi, Tirkiye) Kurulu Bagkan Yardimcisi)
10:30 - 12:00 Resolution of pathways as a novel therapeutic Yerli iiretici bakis agisi ile biyoteknolojik ilaglarin 10:35-11:00 Tibbi Farmakoloji Uzmanlarinin
targets in cardiovascular diseases farmakoekonomisi Kariyer Yolculuklarindan izlenimler-Tiirkiye
Jesmond Dalli (William Harvey Research Sami Tiirkoglu (Tirkiye ilag Sanayi Dernegi Genel Manzarasi
Institute, UK) Sekreteri, Turkiye) Ayse Pelin Kurtoglu (TFD Tibbi Farmakologlar

Ozliik Haklari Komisyonu Bagkani)

11:00-11:30 Saghk hizmeti sunumunda tibbi
farmakologlar ¢alistayindan notlar
Volkan Aydin (KFGG Yiriitme Kurulu Uyesi)

11:30-12.00 Tibbi Farmakologlar ve Tedavi
Hizmetinin Gelecegi: Yol Haritasi

Sinem Ezgi Giilmez (KFCG YurUtme Kurulu
Bagkani)

SALON A

12:00 - 12:20 Lexicomp kanita dayali ilag bilgi kaynag
Duygu Bir (Gemini Bilgi Teknolojileri A.S., Turkiye)

12:20 - 12:50 Ogle Arasi
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SALON A SALON B SALON C

Panel 5: Possible links of neuropeptide neuronal | Panel 6: COVID-19 Asi Gelistirilmesi 10. Klinik Farmakoloji Sempozyumu
networks and epilepsy Oturum Baskani: ismail Mert Vural (Saglik Bilimleri | Il. Oturum

Oturum Bagkani: Nihan Gargak Yilmaz (istanbul Universitesi, Tiirkiye) Oturum Bagkani: Sinem Ezgi Glilmez (KFCG
University, Turkey) Yurtutme Kurulu Baskani)

Interaction of hypothalamic peptide signaling Saglk Bilim ve Teknolojilerinde Yeni Ar-Ge Destek | 12:50-13:10 The journey of clinical

and thalamocortical circuitry: Focus on cortical Vizyonu pharmacologists in Europe

layer 6b Batuhan Yesilyurt (TUSEB Proje Yénetimi ve Destek | Jamie Coleman (Past Chairperson, European
Zoltan Molnar (University of Oxford, UK) Daire Bagkani, Turkiye) Association of Clinical Pharmacology &

Therapeutics (EACPT) / Professor of Clinical
Pharmacology University of Birmingham &
Associate Medical Director University Hospital
Birmingham, UK)

Clinical and experimental insight into Yerli Asi Gelistirme Siireglerinde TUSEB'in Rolii 13:10-13:30 Clinical pharmacologists in
pathophysiology of absence seizures Rabia CAKIR KOG (Turkiye Biyoteknoloji Enstitist pharmaceutical industry

Emilio Russo & Rita Citraro (University of Bagkani) Eric Legangneux (Executive Director,
Catanzaro, Italy) Translational Medicine, Neuroscience Profiling,

Novartis Institute of Biomedical Research,
Novartis, Switzerland)

12:50 - 14:20 Neuropeptide receptors as a potential COVID-19 pandemisinde yerli agi galigmalarinda 13:30-13:50 Clinical pharmacologists in health
storehouse of therapeutic targets in absence giincel gelismeler administration
epilepsy Halil Kara (Ankara Yildirim Beyazit Universitesi, Kim Brosen (Head of Research Unit, Clinical
Filiz Onat (Aclbadem Mehmet Ali Aydinlar Tarkiye ) Pharmacology, Pharmacy and Environmental
University, Turkey) Medicine, University of Southern Denmark,
Denmark)
ilk yerli COVID-19 agisinin klinik faz caligmalar 13:50-14:10 Clinical pharmacologists in clinical
Zafer Sezer (Erciyes Universitesi, Tiirkiye) research & medicine
Nicholas Moore (Emeritus Professor of Clinical
Pharmacology, Bordeaux University, France)
COVID-19 asi preklinik galismalar
Ahmet Hacimiiftiioglu (Atatiirk Universitesi,
Turkiye)
intranazal asi galigmalari
Nuray Yazihan (Ankara Universitesi, Tiirkiye)
Ahmet Gaglar Gzketen (ODTU, Tiirkiye)
Yesil bitkiden agi galismalan
Tarlan Mammedov (Akdeniz Universitesi, Tiirkiye)
14:20 - 14:30 Ara

SALON A

Konferans 5
Oturum Baskani: ilkay Alp Yildirim (istanbul University, Turkey)

14:30 - 15:10 Biology to Biopharma: Development of targeted therapeutics to prevent preeclampsia
Asif Ahmed (MirZyme Therapeutics, UK)
15:10 - 15:20 Ara

So6zlii Sunumlar So6zlii Sunumlar So6zlii Sunumlar
. . Santral sinir sistemi farmakolojisi 2 Kardiyovaskiiler sistem farmakolojisi 2 Klinik farmakoloji
15:20 - 16:50 Oturum Bagkani: Mehmet Cansev (Bursa Uludag | Oturum Bagkani: Sonmez Uydes Dogan (istanbul Oturum Bagkani: Alper iskit (Hacettepe
Universitesi, Tirkiye) Universitesi, Tiirkiye) Universitesi, Tiirkiye)
16:50 - 17:00 Ara

SALON A

Konferans 6

Oturum Bagkani: Funda Béliikbagi Hatip (Pamukkale University, Turkey)
17:00 - 17:40 . : .
Development of neuroprotective drugs for peripheral neuropathies
Ahmet Hoke (Johns Hopkins University, USA)
17:40 - 17:50 Ara
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17:50 - 19:20

SALON A

Panel 7: Recent advances in neuroprotection

Oturum Bagkani: Cimen Karasu (Gazi University,
Turkey)

SALON B

Uydu Sempozyumu

Gilead - Erken Faz Klinik Calismalar
Oturum Baskani: Hakan S. Orer (Kog Universitesi,
Turkiye)

SALON C

9.KI

k Toksikoloji Sempozyumu

Gida Toksikolojisi
Oturum Bagkani: Mine Kadioglu Duman
(Karadeniz Teknik Universitesi, Turkiye)

Autophagy in alzheimer’s disease
Pelin Kelicen Ugur (Hacettepe University, Turkey)

Preklinik veriden klinik veriye gegis: Farmakologun
sorumluluklan
Hakan S. Orer (Kog Universitesi, Tiirkiye)

Gidalarda katki maddeleri ve etik digi
davraniglar

Yaman Gokgek (T.C. istanbul Yeni Yizyil
Universitesi, Tiirkiye)

Evidence of neuroprotective effects of
cannabinoid-profiled agents in neurotoxic
models

Abel Santamaria (Instituto Nacional de
Neurologia Y Neurocirugia, Mexico)

Erken faz klinik galismalar neden gerekli? Klinik
arastirmaci bakis agisiyla
Fatih Demirkan (Dokuz Eylil Universitesi, Tiirkiye)

Gidalardaki tehlikeler: Mikotoksinler, mantarlar
ve pestisitler
Tiirkan Yurdun (Marmara Universitesi, Tirkiye)

Endocannabinoid system as potential target
against Alzheimer’s disease

Ziibeyir ElImazoglu (Middle East Technical
University, Turkey)

The role of microglial risk factors in alzheimer’s
disease
Hande Karahan (Indiana University, USA)

SALON A

6 Kasim 2021, Cumartesi

SALON B

Gidalarda Biyojenik aminler
Durisehvar Ozer Unal (istanbul Universitesi,
Tarkiye)

Marin Toksikolojisi ve Fikotoksinler
M. Zafer Géren (Marmara Universitesi, Tirkiye)

SALON C

So6zlli Sunumlar S6zlli Sunumlar S6zlli Sunumlar
inflamasyon Sinyal ileti farmakolojisi Kanser
09.30-11.00 Oturum Bagkani: Eyiip Sabri Akarsu (Ankara Oturum Baskani: Mustafa Ark (Gazi Universitesi, Oturum Bagkani: Gékhan Oto (Van Yazinci Yil
Universitesi, Tiirkiye) Tiirkiye) Universitesi, Tiirkiye)
11:00 - 11:10 Ara
SALON A SALON B SALON C
Panel 8: Cell signalling pathways and new Panel 9: Turkiye’de klinik arastirmalar Poster sunumlari
therapeutic targets in cancer Oturum Baskani: Zafer Giiney (Lokman Hekim Akilcr ilag kullanimi ve klinik farmakoloji
Oturum Bagkani: A. Tuncay Demiryiirek Universitesi, Tiirkiye), Elif inci Ergdniil (TITCK Klinik
(Gaziantep University, Turkey) Arastirmalar Daire Bagkani, Turkiye)
Photodynamic therapy on doxorubicin resistant | Klinik arastirmalarda neredeyiz? 11:10 - 11:40 Poster Sunumlari
breast cancer Nihan Burul Bozkurt (AiFD Saglik Politikalari Akila ilag kullanimi ve klinik farmakoloji 1
Ahmet Altun (Sivas Cumhuriyet University, Direktoru, Turkiye) Oturum Bagkani: Sadi 6zdem (Akdeniz
Turkey) Universitesi, Tiirkiye)
11:10 - 12:40 5- lipoxygenase pathway in cancer Klinik arastirmalarda yeni tasarimlar 11:40 - 12:10 Poster Sunumlari
' : Dieter Steinhilber (Goethe-Universitat Frankfurt | Saadettin Kiligkap (Liv Hospital Tibbi Onkoloji Akilci ilag kullanimi ve klinik farmakoloji 2
am Main, Germany) Birimi, Turkiye) Oturum Bagkani: Siireyya Barun (Gazi
Universitesi, Tiirkiye)
Approaches to Improve Outcomes in Cancer Uygulamalarda yasanan zorluklar 12:10 - 12:40 Poster Sunumlari
Chronotherapy: Preclinical chronotoxicity and Sabriye Duran Tiim (AbbVie, Tirkiye) Akilci ilag kullanimi ve klinik farmakoloji 3
chronoefficacy studies Oturum Bagkani: Sule Kalkan (Dokuz Eylil
Alper Okyar (istanbul Universitesi, Tiirkiye) Universitesi, Tiirkiye)
12:40 - 12:50 Ara
Ogle Arasi Oturumu
Alaeddin Akgasu’yu anma toplantisi
12:50 - 13:40 "
Mehmet Melli (Ankara Universitesi, Turkiye)
Oner Siizer (istanbul Universitesi- Cerrahpasa, Tiirkiye)
13:40 - 13:50 Ara
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SALON A SALON B SALON C

Poster Sunumlari Poster Sunumlari
Santral sinir sistemi farmakolojisi 2 Vaskiiler ve diiz kas farmakolojisi
Oturum Bagkani: Nuri Kalyoncu (Karadeniz Oturum Bagkani: Nergiz Durmus Siitpideler (Dokuz

13:50 - 14:20 Teknik Universitesi, Tiirkiye) Eylul Universitesi, Turkiye)

SALON A

Mini Konser - Duo Anda
Aslihan And Dagasan & Ayga Aytug

14:20-14:30

Konferans 7
Oturum Bagkani: Mukaddes Giimiistekin (Dokuz Eylil University, Turkey)

Pharmacogenomics — discovery to implementation
14:30 - 15:10 Sir Munir Pirmohamed (University of Liverpool, UK)

15:10 - 15:20 Ara

SALON A SALON B SALON C

S6zlli Sunumlar S6zlli Sunumlar
Urogenital sistem farmakolojisi Diger
Oturum Bagkani: Semil Selcen Gogmez (Kocaeli Oturum Bagkani: Zeliha Yazici (Biruni

15:20 - 16:50 Universitesi, Tairkiye) Universitesi, Tarkiye)

SALON A

FarmaMiizik

16:50 - 17:00 Oturum Baskani: Betiil Rabia Erdogan (izmir Katip Gelebi Universitesi, Turkiye)
Atila Karaalp & Mert Ertung

Sosyal Etkinlik
Bir Nefes Yoga

17:00 - 17: £
00 30 Deniz Dogutiirk

17:30 - 17:40 Ara

SALON A

Konferans 8
Oturum Bagkani: Melih Babaoglu (Hacettepe University, Turkey)

17:40 - 18:20 Foundations of immunometabolism and
implications for health and disease
Gokhan Hotamighgil (Harvard University, USA)

18:20 - 18:30 Ara

18:30 - 18:40
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SCIENTIFIC PROGRAMME

4 November 2021, Thursday

HALLA
Opening
09:00 - 09:20 Yesim Tungok (President of the Turkish Pharmacology Society Executive Committee)
Conference 1
Chair: Yesim Tungok (Dokuz Eyliil University, Turkey)
09.20 - 10.00
Nitric oxide in the heart
Emine Demirel Yilmaz (Ankara University, Turkey)
10:00 - 10:10 Break
HALL A HALL B HALL C
Session 1: Mediators of airway infl Session 2: Regulation in biologic and biosimilar Cellular therapy, regenerative medicine and
and reactivity products biotechnologic medicines working group session
Chair: Bahar Tungtan (Mersin University, Turkey) | Chair: Hakan Ergiin (Ankara University, Turkey) Chair: Kansu Biiyiikafsar (Mersin University,
Turkey)
The power of inflammatory mediators Biologic pharmaceutical manufacturers' In vitro model for the investigation of drug
to alter smooth muscle reactivity perspective effects on hematopoietic stem cells
Mikael Adner (Karolinska Institute, Sweden) Umit Dereli (General Secretary of AIFD, Turkey) Erkan Maytalmnan (Alanya Alaaddin Keykubat
University, Turkey)
Targeting the endocannabinoid system as a Pharmaceutical Manufacturers Association Development of nano delivery systems for
therapeutic approach for inflammatory airway biosimilar manufacturers' perspective breast cancer gene therapy
diseases Savas Malkog (General Secretary of Pharmaceutical | Devrim Demir Dora (Akdeniz University, Turkey)
Turgut Emrah Bozkurt (Hacettepe University, Manufacturers Association, Turkey)
Turkey)
10:10 - 11:40 Translational research on asthma with focus on | Regulation in biological and biosimilar products Effects of mesenchymal stem cells on
the cross-talk between lipid mediators and from the perspective of TITCK experimental alkaline cornea burns
other regulatory pathways in human small Handan Oztunca (TITCK, Turkey) Akif Hakan Kurt (Bolu Abant izzet Baysal
airways University, Turkey)
Jesper Safholm (Karolinska Institute, Sweden)
COVID-19 and airway inflammation The role of mesenchymal stem cells stimulated
Seving Saring Ulagh (Hacettepe University, through adrenergic receptors on nervous
Turkey) regeneration
Olcay Kiroglu (Cukurova University, Turkey)
The investigation of the effects of anti-seizure
drugs on lacosamide concentration in HepaRG
cell lines
Rezzan Giilhan (Marmara University, Turkey)
11:40 - 11:50 Break
Career in industry: Career opportunities for
pharmacologists in drug industry
Chair: Sedat Altug (Teva, Turkey)
Establishing and maintaining an academic Design of rational drug use education program Careers in contract research organizations
research center: KTU iLAFAR experience Esra Saglam (Maltepe University, Turkey) 0Oguz Akbas (Monitor Cro, Turkey)
Sena Sezen (Karadeniz Teknik University, Turkey)
11:50 - 12:40
The ERFARMA success story in the construction Rational use of medicines in medical faculties: Career in international pharma companies
of the ecosystem for the pharmaceutical Current situation in undergraduate education Hiilya Demirel (Novartis, Turkey)
applications and R&D studies Canan Uluoglu (Gazi University, Turkey)
Miikerrem Betiil Yerer Aycan (Erciyes University,
Turkey)
Technologically rational use of drugs
Ahmet Altun (Sivas Cumhuriyet University, Turkey)
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12:40 - 13:00

Sahin Giray (Online Bilgi Life Sciences Group Manager, Turkey)
Simon Maxwell (BPS Assessment Medical Director, England)

13:00 - 13:30 Lunch
Conference 2
Chair: Asli F. Ceylan (Ankara Yildirim Beyazit University, Turkey)
13:30 - 14:10 In silico medicinal chemistry in drug discovery: Focus on multi-targeting compounds
Stefano Alcaro (Universita Magna Graecia di Catanzaro, Italy)
14:10 - 14:20 Break

Oral Presentations
Rational drug use

Oral Presentations
Cardiovascular system pharmacology 1

Oral Presentations
Central nervous system pharmacology 1

Conference 3
Chair: Giinay Yetik Anacak (Ege University, Turkey)

14:20 - 15:50 Chair: Ayse Pinar Yamantiirk (istanbul University, | Chair: Fatma Akar (Gazi University, Turkey) Chair: Bilgen Baggut (Bagkent University, Turkey)
Turkey)

15:50 - 16:00 Break

HALL A

Social Activity
Chair: Sedat Altug (Yeni Yiizyil University, Turkey)
16:00 - 16:30 Kahve Bahane Sohbet Sahane
Kemal Gokhan Ulusoy (University of Health Sciences, Turkey)

16:30 - 16:40 Break

16:40 - 17:20
Heat shock protein 90 inhibitors in the management of acute and chronic lung injury
John Catravas (Old Dominion University, USA)
17:20 - 17:30 Break

Mini Conferences
Chair: Oguzhan Yildiz (University of Health Sciences,
Turkey)

Novel pharmacological approaches to sepsis
Ruben M.L. Colunga-Biancatelli (Old Dominion

5-HT7 receptor as new therapeutic targets
Elif Cadirci (Ataturk University, Turkey)

18:30 - 19:00

17:30 - 18:20 University, USA)
New animal model of COVID-19 Therapeutic potantial of hydrogen sulphide in the
Pavel A. Solopov (Old Dominion University, USA) | treatment of glaucoma
Selguk Takir (Giresun University, Turkey)
18:20 - 18:30 Break

Mini Concert - Duo Anda
Chair: Zeynep Celik (istanbul University, Turkey)
Aslihan And & Ayga Aytug

HALLA
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5 November 2021, Friday

HALLA

Conference 4
Chair: Sedef Gidener (Celal Bayar University, Turkey)
09:00 - 09:40 Clinical drug research during Covid pandemic
Aydin Erenmemisoglu (Farmagen Clinical Research Center & Alpan Farma Ar-Ge Biyot Ltd. Chairperson of The Board, Turkey)
09:40 - 09:50 Break
HALL A HALL B HALL C
Poster Presentations Poster Presentations Poster Presentations
Central Nervous System Pharmacology Cardiovascular System Pharmacology Signal transduction pharmacology
09:50 - 10:20 Chair: Kiibra Elgioglu (Marmara University, Chair: Ebru Arioglu inan (Ankara University, Turkey) | Chair: Isil ©zakga Giindiiz (Ankara University,
Turkey) Turkey)
10:20 - 10:30 Break
HALL A HALLB HALL C
Session 3: Novel mechani and treatments for | Session 4: Biotechnological drugs in view of 10th Clinical Pharmacology Symposium
cardiovascular diseases pharmacoeconomics
Chair: Gokge Topal (istanbul University, Turkey) Chair: Biilent Giimiigel (Lokman Hekim University,
Turkey)
AT2 agonists as a novel treatment in obesity- Pharmacoeconomical perspective of world health 10:30-10:35 Opening
induced vascular dysfunction authorities on biotechnological drugs Yesim Tungok (President of the Turkish
Marisol Fernandez Alfonso (Universidad Elif Hilal Vural Pharmacology Society Executive Committee)
Complutense de Madrid, Spain) Sinem Ezgi Giilmez (Chairperson of the Executive
Committee of the Clinical Pharmacology Working
Group of Turkish Pharmacological Society)
Application of aptamer conjugated drug delivery | Global company perspective and Session 1: The status of medical pharmacology
systems in cardiovascular diseases pharmacoeconomy of biotechnological drugs specialists in clinical practices
Bilge Giiveng Tuna (Yeditepe University, Turkey) | Abdiilkadir Keskinaslan (Lokman Hekim University, | Oturum Bagkani: Canan Uluoglu (Vice-
Turkey) chairperson of Clinical Pharmacology Working
Group Executive Board)
10:30 - 12:00 Resolution of pathways as a novel therapeutic Pharmacoeconomics of biotechnological drugs 10:35-11:00 Impressions from the career
targets in cardiovascular diseases from local manufacturer perspectives journeys of medical pharmacology specialists:
Jesmond Dalli (William Harvey Research Sami Tirkoglu (General Secretary of Turkish Turkey
Institute, UK) Pharmaceutical Industry Association, Turkey) Ayse Pelin Kurtoglu (Chairperson of Turkish
Pharmacology Society - Medical Pharmacologists
Personnel Rights Commission)
11:00-11:30 Notes from the “Medical
Pharmacologists in Healthcare Delivery
Workshop”
Volkan Aydin (Member of Clinical Pharmacology
Working Group Executive Board)
11:30-12.00 Medical pharmacologists and the
future of therapeutic service: A Roadmap
Sinem Ezgi Glilmez (Chairperson of the Executive
Committee of the Clinical Pharmacology Working
Group of Turkish Pharmacological Society)

12:00 - 12:20

Lexicomp: Evidence-based drug referential solutions
Duygu Bir (Gemini Information Technologies Inc., Turkey)

12:20 - 12:50 Lunch

18

26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



HALLA
Session 5: Possible links of neuropeptide
neuronal networks and epilepsy
Chair: Nihan Gargak Yilmaz (istanbul University,
Turkey)

HALL B
Session 6: COVID-19 vaccine development
Chair: ismail Mert Vural (University of Health
Sciences, Turkey)

HALL C
10th Clinical Pharmacology Symposium
Session 2: Global landscapes of clinical
pharmacology practice
Chair: Sinem Ezgi Girgin (Chairperson of the
Executive Committee of the Clinical
Pharmacology Working Group of Turkish
Pharmacological Society)

Interaction of hypothalamic peptide signaling
and thalamocortical circuitry: Focus on cortical
layer 6b

Zoltan Molnar (University of Oxford, UK)

New vision of R&D support in health sciences and
technologies

Batuhan Yesilyurt (Head of TUSEB Project
Management and Support Department, Turkey)

12:50-13:10 The journey of clinical
pharmacologists in Europe

Jamie Coleman (Past Chairperson, European
Association of Clinical Pharmacology &
Therapeutics (EACPT) / Professor of Clinical
Pharmacology University of Birmingham &
Associate Medical Director University Hospital
Birmingham, UK)

Clinical and experimental insight into
pathophysiology of absence seizures
Emilio Russo & Rita Citraro (University of
Catanzaro, Italy)

The role of TUSEB in national vaccine development
processes

Rabia Cakir Kog (President of Turkish Biotechnology
Institute)

13:10-13:30 Clinical pharmacologists in
pharmaceutical industry

Eric Legangneux (Executive Director,
Translational Medicine, Neuroscience Profiling,
Novartis Institute of Biomedical Research,
Novartis, Switzerland)

12:50 - 14:20 Neuropeptide receptors as a potential Current development in national COVID-19 vaccine | 13:30-13:50 Clinical pharmacologists in health
storehouse of therapeutic targets in absence studies administration
epilepsy Halil Kara (Ankara Yildirim Beyazit University, Kim Brosen (Head of Research Unit, Clinical
Filiz Onat (Aclbadem Mehmet Ali Aydinlar Turkey) Pharmacology, Pharmacy and Environmental
University, Turkey) Medicine, University of Southern Denmark,
Denmark)
Clinical phase studies of the first national COVID- 13:50-14:10 Clinical pharmacologists in clinical
19 vaccine research & medicine
Zafer Sezer (Erciyes University, Turkey) Nicholas Moore (Emeritus Professor of Clinical
Pharmacology, Bordeaux University, France)
Preclinical studies of the COVID-19 vaccine
Ahmet Hacimiiftiioglu (Atatlirk University, Turkey)
Intranasal vaccine studies
Nuray Yazihan (Ankara University, Turkey)
Ahmet Gaglar Gzketen (Middle East Technical
University, Turkey)
Vaccine studies originated from green plants
Tarlan Mammedov (Akdeniz University, Turkey)
14:20 - 14:30 Break

Conference 5
Chair: ilkay Alp Yildirim (istanbul University, Turkey)

15:20 - 16:50

Oral Presentations

Central nervous system pharmacology 2

Chair: Mehmet Cansev (Bursa Uludag University,
Turkey)

14:30 - 15:10 Biology to Biopharma: Development of targeted therapeutics to prevent preeclampsia
Asif Ahmed (MirZyme Therapeutics, UK)
15:10 - 15:20 Break

Oral Presentations

Cardiovascular system pharmacology 2

Chair: Sonmez Uydes Dogan (istanbul University,
Turkey)

Oral Presentations
Clinical pharmacology
Chair: Alper iskit (Hacettepe University, Turkey)

16:50 - 17:00

Break
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Conference 6

Chair: Funda Béliikbagi Hatip (Pamukkale University, Turkey)

Abel Santamaria (Instituto Nacional de
Neurologia Y Neurocirugia, Mexico)

17:00 - 17:40 Development of neuroprotective drugs for peripheral neuropathies
Ahmet Héke (Johns Hopkins University, USA)
17:40 - 17:50 Break
HALLA HALLB
Session 7: Recent advances in neuroprotection Satellite Symposium
Chair: Cimen Karasu (Gazi University, Turkey) Gilead - Early phase clinical studies Food toxicology
Chair: Hakan S. Orer (Kog University, Turkey) Chair: Mine Kadioglu Duman (Karadeniz
Technical University, Turkey)
Autophagy in Alzheimer’s disease Transition from preclinical data to clinical data: Additives in food and unethical behaviors
Pelin Kelicen Ugur (Hacettepe University, Turkey) | Pharmacologist's responsibilities Yaman Gokgek (T.C. istanbul Yeni Yizyil
Hakan S. Orer (Kog University, Turkey) University, Turkey)
Evidence of neuroprotective effects of Why are early phase clinical trials necessary? From | Hazards in food: Mycotoxins, fungi and
cannabinoid-profiled agents in neurotoxic a clinical researcher perspective pesticides
17:50 - 19:20 models Fatih Demirkan (Dokuz Eylul University, Turkey) Tiirkan Yurdun (Marmara University, Turkey)

Endocannabinoid system as potential target
against Alzheimer’s disease

Zubeyir ElImazoglu (Middle East Technical
University, Turkey)

The role of microglial risk factors in Alzheimer’s
disease
Hande Karahan (Indiana University, USA)

6 November 2021, Saturday

Biogenic amines in foods
Durisehvar Ozer Unal (istanbul University,
Turkey)

Marine toxicology and phycotoxins
M. Zafer Goren (Marmara University, Turkey)

Oral Presentations
Inflammation

HALL B
Oral Presentations
Signal transduction pharmacology

Oral Presentations
Cancer

09.30 - 11.00 Chair: Eylip Sabri Akarsu (Ankara University, Chair: Mustafa Ark (Gazi University, Turkey) Chair: Gokhan Oto (Van Yiziincl Yil University,
Turkey) Turkey)

11:00 - 11:10 Break

HALLA HALL B HALL C

Session 8: Cell signalling pathways and new Session 9: Clinical research in Turkey Poster Presentations
therapeutic targets in cancer Chair: Zafer Giiney (Lokman Hekim University, Rational drug use and clinical pharmacology
Chair: A. Tuncay Demiryiirek (Gaziantep Turkey), Elif inci Ergdniil (Head of Clinical Research
University, Turkey) Department at TITCK, Turkey)
Photodynamic therapy on doxorubicin resistant | Where are we in clinical trials? 11:10 - 11:40 Poster Presentations
breast cancer Nihan Burul Bozkurt (Association of Research- Rational drug use and clinical pharmacology 1
Ahmet Altun (Sivas Cumhuriyet University, Based Pharmaceutical Companies AIFD) Chair: Sadi ©zdem (Akdeniz University, Turkey)
Turkey)

11:10 - 12:40 n n T — " . " -
5- lipoxygenase pathway in cancer New designs in clinical trials 11:40 - 12:10 Poster Presentations
Dieter Steinhilber (Goethe-Universitat Frankfurt | Saadettin Kiligkap (Liv Hospital, Turkey) Rational drug use and clinical pharmacology 2
am Main, Germany) Chair: Suireyya Barun (Gazi University, Turkey)
Approaches to improve outcomes in cancer Difficulties in practices 12:10 - 12:40 Poster Presentations
chronotherapy: Preclinical chronotoxicity and Sabriye Duran Tiim (AbbVie, Turkey) Rational drug use and clinical pharmacology 3
chronoefficacy studies Chair: Sule Kalkan (Dokuz Eylul University,
Alper Okyar (Istanbul University, Turkey) Turkey)

12:40 - 12:50 Break
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Lunchtime Session
Commemoration Meeting of Alaeddin Akg¢asu

12:50 - 13:40
Mehmet Melli (Ankara University, Turkey)
Oner Siizer (Istanbul University-Cerrahpasa, Turkey)
13:40 - 13:50 Break

Poster Presentations Poster Presentations
Central nervous system pharmacology 2 Vascular and smooth muscle pharmacology
13:50 - 14:20 Chair: Nuri Kalyoncu (Karadeniz Technical Chair: Nergiz Durmus Sutpideler (Dokuz Eylul
University, Turkey) University, Turkey)

Mini Concert - Duo Anda
14:20-14:30 Ashihan And Dagasan & Ayca Aytug

Conference 7
Chair: Mukaddes Giimiistekin (Dokuz Eylul University, Turkey)

14:30 - 15:10 Pharmacogenomics — discovery to implementation
Sir Munir Pirmohamed (University of Liverpool, UK)

15:10 - 15:20 Break

Oral Presentations Oral Presentations
Urogenital system pharmacology Other
15:20 - 16:50 Chair: Semil Selcen Gégmez (Kocaeli University, Chair: Zeliha Yazici (Biruni University, Turkey)
Turkey)

FarmaMiizik
16:50 - 17:00 Chair: Betiil Rabia Erdogan (izmir Katip Gelebi University, Turkey)
Atila Karaalp & Mert Ertung

Social Activity
17:00 - 17:30 Bir Nefes Yoga
Deniz Dogutiirk

17:30 - 17:40 Break

Conference 8
Chair: Melih Babaoglu (Hacettepe University, Turkey)

17:40 - 18:20 Foundations of immunometabolism and
implications for health and disease
Gokhan Hotamighgil (Harvard University, USA)

18:20 - 18:30 Break
18:30 - 18:40
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iCINDEKILER / CONTENT

DAVETLI KONUSMALARIN OZETLERi/ABSTRACTS OF INVITED TALKS
Konferans/Conference 1 (4.11.2021, Salon/Hall A, 09.20-10.00)

Kalbimizde nitrik oksit — EMINE DEMITEl YIIMAZ...cc..eiiiiiiiiiee ettt ettt b et e b et e st e eae e sa e e sae e b e e b e et e e abeeabeeateeaeenaeesbeenbeenbeentenns 26-27

Panel/Session 1: “Mediators of airway inflammation and reactivity” (4.11.2021, Salon/Hall A, 10.10-11.40)
The power of inflammatory mediators to alter smooth muscle reactivity — MIiKael AQNET ......c.ccviiiiiiiiieiieseesieere et be e 28
Targeting the endocannabinoid system as a therapeutic approach for inflammatory airway diseases — Turgut Emrah Bozkurt ...........cccccvevveenenne 29

Translational research on asthma with focus on the cross-talk between lipid mediators and other regulatory pathways in human small airways —
Jesper Sdfholm

Covid-19 and airway inflammation — Seving Saring Ulagh
Panel/Session 2: “Biyolojik ve biyobenzer iiriinlerde regiilasyon” (4.11.2021, Salon/Hall B, 10.10-11.40)
Biyolojik ilag Uretici Dakig agISt — UMt DEIEli........ocvveveverereeeeieeeieeietetetete ettt e s et et e s as st ese s et et et eaess st eses et et et essas s sas et et et essanss s s ssetetesesssnesssasans

Biyobenzer Uretici bakis agisi — Savas Malkog ....

TITCK géziinden biyolojik ve biyobenzer iiriinlerde regiilasyon — Handan OZtUNCE ...........oveveveveviieiiieeiciee ettt eress s s s serenes 36

“Hiicresel tedavi, rejeneratif tip ve biyoteknolojik ilaglar ¢alisma grubu paneli” ( 4.11.2021,Salon/Hall C, 10.10-11.40)

Hematopoetik kok hiicrelere ilag etkisinin arastirilmasinda in vitro model — Erkan Maytalman ...........ccooeiiiiiiiinininceceeeeee e 37-38
Meme kanseri gen tedavisinde kullanilabilecek nanosistemlerin gelistiriimesi— Devrim Demir DOra .........ccccovevierienienienienienienesese e 39-40
Mezenkimal k&k hiicrelerin deneysel alkali kornea yaniklarindaki etkileri — Akif Hakan Kurt.............ccooiiiiininininieeeeeeeeeen 41-42

Adrenerijii reseptorler aracili§iyla uyarilan mezenkimal kék hiicrelerin sinir rejenerasyonunda rolii — Olcay Kiroglu
Antindbet ilaglarin lakozamid konsantrasyonu lzerindeki etkilerinin heparg hiicre hattinda arastirilmasi — Rezzan Giilhan...........ccccccevvenenne 45-46
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Konferans/Conference 1

Kalbimizde nitrik oksit

Emine Demirel Yilmaz

Ankara Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, Sihhiye, Ankara

Nitrik oksit (NO) L-arginin’den, NO sentaz (NOS) enzimi araciligiyla sentezlenmektedir. NOS'un; néronal NOS (nNOS), indiiklenebilir NOS
(iNOS) ve endotelyal NOS (eNOS) olmak Uzere ¢ izoformu bulunmaktadir. Kalpte endokardiyal ve koroner endotelde eNOS; kardiyak
miyositlerde ise hem eNOS hem de nNOS ifade edilmektedir. NO, hiicre zarlarindan kolayca gegerek, hedef hiicrede gesitli kimyasal
tepkimelere neden olmaktadir. Fizyolojik sartlarda NO, ¢6zUnir guanilat siklaz'i (sGC) aktive ederek, siklik guanozin monofosfat (cGMP)
sentezine yol agmakta ve artan cGMP protein kinaz G'yi (PKG) aktive ederek; gozlemlenen etkilerin gogunu tetiklemektedir. cGMP’nin diger
hedef molekiilleri, cAMP ve cGMP’yi metabolize eden fosfodiesteraz (PDE) enzimleridir. On bir enzim ailesi olarak siniflandirilan PDE'lardan;
PDE1, 2, 3, 10, 11 hem cAMP hem de cGMP'yi hidrolize ederken; PDE4, 7, 8 cAMP’ye; PDES5, 6, 9 ise cGMP’ye segici enzimlerdir. Hiicrede
cGMP artisi; PDE2'nin aktivasyonuna ve PDE3'lin inhibisyonu neden olarak; cAMP ve cGMP diizeylerini etkileyebilmektedir. NO'in cGMP’den
bagimsiz etkileri de tanimlanmustir. Farkli etkiler incelendiginde, NO'in kimyasal olarak ti¢ ana kimyasal tepkimeyi (nitrozilasyon, nitrozasyon
ve nitrasyon) gergeklestirdigi, ortaya ¢ikmistir. NO'in neden oldugu bu tepkimeler, temel olarak ortamda bulunan NO ve stiperoksit radikalin
derisimlerine bagli gériinmekle birlikte; Oz, CO,, H* derisimlerinden de etkilenmektedir.

NO’nun kalp (izerine olan etkileri konusunda, birgok geliskili veri bulunmaktadir. Ortaya gikan birbiriyle tutarsiz bulgularin; kullanilan farkh
hayvan trlerine, farkli deneysel diizeneklere (in vivo; izole kalp, doku, hiicre) bagl oldugu disunulmektedir. Bizim g¢alismalarimizda; NO
cevaplarinin kalpte bolgesel farkliliklari ve buna neden olan mekanizmalar; NO vericisi DEA/NQ'in sican sag atriyum ve sol papiller kasi Gizerine
etkileri incelenerek; arastirilmistir. DEA/NO'in sag atriyum kasilmalarini azaltmasinin; sGC uyarimi ve ATP bagimli potasyum kanallarinin
aktivasyonuyla iliskili oldugu; sinlis hizini baskilayici etkisinde ise, stiperoksit radikalin rol oynadigi; ortaya konmustur. Papiller kas kasiimalari,
DEA/NO ile degismemistir. PDE1, 2, 3, 4, 5 segici inhibitérleri; DEA/NO cevaplarini ve doku cGMP-cAMP duizeylerini; atriyal ve ventrikiler
dokuda farkli etkilemistir. PDE1, 2, 3, 4, 5 enzim proteinleri ve mRNA'lari; atriyum ve papiller kasin saglam dokusunda ve bu dokulardan izole
edilen kardiyak miyositlerde; farkli ifade edilmektedir.

Bu veriler; kalbin degisik bolgelerinde NO cevaplarinin farkli oldugunu ve bu durumdan NO ile iligkili molekillerin bolgesel ifade farkhliginin
sorumlu olabilecegini; gostermektedir.

Kaynaklar:

1- Derici K, Samsar U, Demirel-Yilmaz E. Nitric oxide effects depend on different mechanisms in different regions of the rat heart. Heart
Vessels. 2012;27(1):89-97.

2- Demirel-Yilmaz E, Cenik B, Ozcan G, Derici MK. Various phosphodiesterase activities in different regions of the heart alter the cardiac
effects of nitric oxide. Journal of Cardiovascular Pharmacology. 2012;60(3):283-92.

3- Ozcan G, Sahin EA, Demirel-Yilmaz E. Nitrik oksit'in kalp islevleri lizerine etkisi. Tiirkiye Klinikleri Cardiovascular Sciences. 2016;28(3):99-
117.

4- Derici MK, Sadi G, Cenik B, Gliray T, Demirel-Yilmaz E. Differential expressions and functions of phosphodiesterase enzymes in different
regions of the rat heart. European Journal of Pharmacology. 2019; 844:118-129.
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Nitric oxide in the heart
Emine Demirel Yilmaz

Ankara University, Faculty of Medicine, Department of Medical Pharmacology, Sihhiye, Ankara

Nitric oxide (NO) is synthesized from L-arginine by the enzyme NO synthase (NOS). There are three isoforms of NOS: neuronal NOS (nNOS),
inducible NOS (iNOS) and endothelial NOS (eNOS). In the heart, eNOS is expressed in the endocardial and coronary endothelium, while both
eNOS and nNOS are expressed in the cardiac myocytes. NO easily passes through cell membranes and causes various chemical reactions in
the target cell. In physiological conditions, NO causes synthesis of cyclic guanosine monophosphate (cGMP) by activation of soluble guanylate
cyclase (sGC) and the increased cGMP then activates protein kinase G (PKG), which is responsible for most of the observed effects of NO.
Other target molecules of cGMP are phosphodiesterase (PDE) enzymes, which metabolize cAMP and cGMP. PDEs are classified as eleven
enzyme families. PDE 1, 2, 3, 10 and 11 hydrolyze both cAMP and cGMP; PDE 4, 7 and 8 are cAMP-selective; and PDE 5, 6, and 9 are cGMP-
selective enzymes. Increased cGMP in the cell can affect cAMP and cGMP levels due to the activation of PDE2 and inhibition of PDE3. The
cGMP-independent effects of NO have also been described. When the different effects of NO have been examined, it has been seen that NO
performs three main chemical reactions (nitrosylation, nitrosation and nitration). Although these reactions caused by NO seem to depend
mainly on the concentrations of NO and superoxide radicals in the environment, they are also affected by Oz, CO>, and H* concentrations.

There are many conflicting data related to the effects of NO on the heart, depending on the different animal species and experimental setups
(in vivo; isolated heart, tissue, cell). In the our studies, the regional differences of NO responses and the associated mechanisms were
researched through examination of the effects of NO donor DEA/NO on right atrium and left papillary muscle isolated from the rat heart.
DEA/NO-induced decrease in atrial contractions was associated with sGC stimulation and activation of ATP-dependent potassium channels.
The suppressive effect of DEA/NO on the sinus rate was related to superoxide radical. Papillary muscle contractions were not altered by
DEA/NO. Selective inhibitors of PDE 1, 2, 3, 4, and 5 were observed to have different effects on DEA/NO responses and tissue cGMP-cAMP
levels in the atrium and papillary muscle. In the intact tissue and isolated cardiac myocytes, the expression of PDE 1, 2, 3, 4, and 5 enzyme
proteins and mRNAs was different in the atrial and ventricular tissues.

These data demonstrated that NO responses are different in different regions of the heart and regional differences in expression of NO-
related molecules are responsible for this variation.

References:
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Panel/Session 1: “Mediators of airway inflammation and reactivity”

The power of inflammatory mediators to alter smooth muscle reactivity

Mikael Adner, PhD, Associate Professor

Karolinska Institute, Sweden

From my PhD studies with smooth muscle reactivity in isolated blood vessels | realized that the smooth muscle alters their expression of
contractile receptors due to environmental conditions. When studying this | developed a methodology that made it possible to investigate
how different stimuli influence the contractile properties of the smooth muscle. As the major cause of the asthmatic exacerbations is
bronchial constriction, one reason for this may be that the asthmatic inflammation makes the airway smooth muscle more sensitive to
different contractile stimulus. Asthmatic patients suffer from variating airway symptoms such as exacerbations of wheeze, shortness of
breath, chest tightness and cough, airway hyperresponsiveness to a range of stimuli, and decreased lung function. Airway
hyperresponsiveness (AHR) is a cardinal and diagnostic feature of asthma where the airways constrict too much, too often and too easily.
Different inflammatory phenotypes of asthma have clinically been defined, but regardless of the phenotype, early or late onset, eosinophilic
or neutrophilic, allergic or non-allergic, or responsive or non-responsive to different therapies, essentially all asthmatic patients universally
suffer from AHR. Yet, most evidence supports that AHR is triggered by the inflammatory reactions underpinning different immunological
pathways. However, the mechanisms behind the development are still at large. For investigating the sensitivity of the airway smooth muscle
to inflammatory stimuli, | started up with investigating if isolated mouse tracheal segments are affected by a major inflammatory agent such
as TNFa. In this study | could show that TNFa increased the response to 5-HT through the SHT2A receptor and in further studies an increase
to bradykinin through both bradykinin B1 and B2 receptors. In our group, we further could show that IL-4, an important cytokine in asthma,
increased the response to bradykinin. As infections are the major cause of asthmatic exacerbations, we investigated if specific bacterial or
viral stimuli also affected the smooth muscle contractility. In this study we showed that lipopolysaccharides (LPS) representing bacterial
stimulus, by activation Toll-like receptor (TLR) 4 and poly I:C (a mimic of double-stranded RNA) activating TLR3, induced an increased
contraction to bradykinin that even was synergistic when both stimuli were acting together. Using the same methodology, we could also
show TNFa and IL-1B caused decreased response to the B2-adrenoceptor agonists formoterol and terbutaline that was reversed by the
glucocorticoid budesonide, which highlight the important of using inhaled glucocorticoids in the combination with 2-adrenoceptor agonists
to get a powerful relaxation of the airways. By transferring the methodology to human bronchus investigating specific cytokines important
in asthma, we showed that IL-13 and IL-4, but not IL-5 and IL-17A caused an increased contraction to histamine, leukotrienes and the
muscarinic agonist carbachol. We could further show that at least one part of the response was mediated through the IL-4/IL-13 induced
upregulation of histamine H1 and CysLT1 receptors. The blockade of this response by dupilumab, an antibody against IL4Ra1, indicated that
this was mediated through the heterodimer IL4Ra1/IL13Ral and that one action of this biologic is to decrease the AHR in asthma.
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Targeting the endocannabinoid system as a therapeutic approach for inflammatory airway diseases

Turgut Emrah Bozkurt

Hacettepe University, Faculty of Pharmacy, Department of Pharmacology, Ankara

Airway inflammation is an important component of several chronic airway diseases which contributes to the vast majority of respiratory
symptoms like bronchial hyperreactivity, increased mucus secretion, cough and airway remodelling. Suppressing the inflammation as a
therapeutic strategy is generally accepted in clinic. For this purpose, agents such as corticosteroids and leukotrien antagonists are widely
used. However, the symptoms of a significant population of patients still cannot be controlled with these treatments. Therefore, new
therapeutic targets for inflammatory airway diseases should be identified.

Although, the best known cannabinoid source is the plant “cannnabis sativa”, they are also endogeneously synthesized almost in all
mammals, which are called “endocannabinoids”. Together with their receptors and metabolic pathways, they form the “Endocannabinoid
System” [1]. Anandamide (AEA) and 2-arachydonoyl glycerol (2-AG) are the two major endocannabinoids that are also mostly investigated.
AEA is synthesized by the enzymes N-acyl-phosphotidylethanolamine phospholipase D (NAPE-PLD), a/B-hydrolase-4 (Abh4) and PLC-
catalysed cleavage of NAPE to phosphoanandamide and then to AEA. It is mainly catabolysed by the enzyme, “Fatty acid amide hydrolase”
(FAAH). 2-AG is synthesized by Phospholipase C (PLC) and Diacyl-glycerol-lipase (DAGL). It is catabolised mainly by the enzyme “Monoacyl-
glycerol-lipase” (MAGL) [2].

Both cannabinoids and endocannabinoids have shown to have a significant contribution in immune modulation [3], which suggests their
possible role for inflammation and inflammatory diseases. In 1973, Tashkin et al., have shown that marihuana inhalation and oral ingestion
of THC can produce bronchodilation [4]. In the meantime Vachon et al., have also demonstrated a dose-dependent bronchodilator effect in
healthy volunteers [5]. In the following years, researchers have also shown a bronchodilatory effect of marijuana and THC in asthmatic
patients [6-8]. In 2000, cannabinoids have shown to exert bidirectional effects in the airways depending on the airway tonus. These effects
were mediated through peripheral CB1 cannabinoid receptors on the airway nerves. However, studies have also indicated the contribution
of CB2 receptors in the inhibition of nerve-mediated contractions and acetylcholine release [9, 10].

Grassin-Delyle et al., have showed that activation of pre-junctional CB1 receptors leads to the inhibition of cholinergic contractions in human
bronchus [11]. Furthermore, CB1 stimulation is also shown to inhibit neurogenic airway inflammation and can directly inhibit cholinergic
contractions [12, 13]. These findings suggest that the endocannabinoid system may be a rational target for the treatment of airway
inflammation. Therefore, another therapeutic approach can be increasing the tissue levels of endocannabinoids in the airways [14]. For this
purpose, treatment with the inhibitors of the cannabinoid degrading enzymes FAAH and MAGL were examined in experimental airway
inflammation and found that, FAAH and MAGL inhibition can increase AEA and 2-AG levels in the airways, and may have a protective effect
in airway inflammation and airway hyperreactivity [15]. However, due to their wide range of molecular targets, the therapeutic value of
FAAH and MAGL inhibitors on chronic inflammatory airway diseases should be further investigated.
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Translational research on asthma with focus on the cross-talk between lipid mediators and other regulatory pathways in
human small airways

Jesper Safholm, PhD

Karolinska Institute, Sweden

Airway obstruction in asthma is due to immunological and inflammatory reactions that cause excessive bronchoconstriction. Progressing
the understanding of the pathobiology of asthma therefore requires comprehensive studies of the yet incompletely understood interplay
between cellular components, such as airway smooth muscle and mast cells, and key mediators that lead to bronchoconstriction. One major
group involved in both the airway narrowing and regulation of inflammation is lipid mediators. They constitute a diverse and evolutionary
conserved regulatory system where a multitude of different end products may be synthesised from a few simple polyunsaturated fatty acid
precursors. Depending on the enzymatic repertoire of different cells, specific lipid mediators are generated de novo in response to various
triggers. Despite this, there is however yet no comprehensive understanding of the relative functional importance of many of the more than
hundred different compounds that potentially may be formed.

To study lipid mediators in the context of human asthma, our group use fresh human lung material obtained from the Thoracic Surgery Unit
at Karolinska University Hospital, Solna situated just across the street from the lab. Within minutes of the lobectomy, the bronchi with a
diameter less than 2.0 mm are isolated. These distal airways, known as “small airways”, are considered particularly important in the
development and progression of asthma. The dissected bronchi are cut in multiple ring segments that are mounted in myographs surrounded
by physiological buffer solution for isometric tension measurements.

Using this system during the last ten years the group have focused on the interplay between lipid mediators, airway smooth muscle and mast
cell reactivity in isolated intact human airways. We have shown that the main contractile mediators involved in the acute allergic
bronchoconstriction is mediated by histamine, prostanoids (primarily prostaglandin D, and thromboxane A;) and cysteinyl-leukotrienes
activating Hi, TP and CysLT: receptors, respectively. We have also shown that prostaglandin E; has multiple roles which includes both a minor
bronchorelaxation via EP4 receptors and a mast cell modulatory role via EP2 receptors. Currently our work involves mapping the relative
involvement of other eicosanoids in mediating and modulating the acute asthmatic response.

Swedish Heart Lung foundation.
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Covid-19 ve hava yolu inflamasyonu

Dog. Dr. Seving Saring Ulash

Hacettepe Universitesi Tip Fakiiltesi Gdgiis Hastaliklari AD, Ankara, Tiirkiye

COVID-19'un nedeni olan SARS-CoV-2, diger solunum yolu virlsleriyle karsilastirildiginda oldukga bulasici ve 6limcildir. Enfekte hastalarin
¢ogu asemptomatiktir veya hafif semptomlara sahiptir, ancak enfekte hastalarin %14'tiinde ciddi ve %5-6’sinda kritik yagami tehdit eden
hastalik goriilebilmektedir. ileri yas ve komorbiditeleri (obezite, hipertansiyon, diyabet, kardiyovaskiiler hastalik, kanser, solid organ veya
hematopoietik kok hiicre nakli, kronik obstriktif akciger hastaligi vb.) olan COVID-19 hastalari, 6nceden kronik hastaligi olmayan hastalara
gore daha kéti klinik sonuglara sahiptir. Siddetli SARS-CoV-2 enfeksiyonu vakalari, monositlerin, makrofajlarin ve T hiicrelerinin akcigerlere
alinmasindan sorumlu olan proinflamatuar sitokinlerin ve kemokinlerin asiri Gretimi ile karakterize bir durum olan akut solunum sikintisi
sendromuna ilerler.

SARS-CoV-2 spike (S) proteini, hava yolu epitel hiicrelerinin, goblet salgi hiicrelerinin ve tip Il pnémositlerin plazma membraninda bulunan
insan anjiyotensin donustirtct enzim 2'ye (ACE2) giigli bir baglanma afinitesine sahiptir. SARS-CoV-2 spike proteininin ACE2 reseptoru ile
baglanmasi virtsiin hicre igerisine girisi icin gok 6nemlidir S glikoproteinin ACE2'ye tutunmasi, fiizyon peptidini ortaya gikaran bir proteolitik
boéliinme reaksiyonu ortaya gikartir. Bu bolinme, hiicresel bir protein olan transmembran proteaz, serin 2 (TMPRSS-2) tarafindan meydana
getirilir. insan alveolar epitel hiicrelerinde ACE2 reseptériiniin yogun olarak bulunmasi, akcigeri inhale edilen SARS-CoV-2 viriisiine karsi
oldukga duyarli ve hedef organ haline getirmektedir. Alveolar epitelyal tip Il hiicreler viral invazyon igin bir rezervuar gorevi gorebilir.

SARS-CoV-2'nin hiicre igerisine gegcisi endositoz veya flizyon yolu ile gergeklesir. Endositoz sonrasi virtise ait S glikoproteini lizozomal
proteazlar tarafindan pargalanir ve bu durum viral zarfin endozomal membranlar ile flizyonuna ve viral genomun sitoplazmaya salinimina
neden olur. Bu agamada hastalarin ACE2 reseptorleri de endositoza ugrar ve bu da renin-anjiyotensin sistemini (RAS) bozar ve ACE2
ekspresyonunun azalmasina neden olur. Artan anjiyotensin Il dizeylerinin artigi, interl6kin (IL)-6 ve timor nekroz faktori-alfa (TNFa) artisina
ve notrofil ve makrofajlarin rekrutmanina neden olur. Anjiyotensin II'nin ayrica MAPK/ERK ve transforming biyime faktori-B (TGFB) yoluyla
kolajen I gen aktivasyonunu destekledigi ve miyofibroblastlarin proliferasyonuna ve fibrozis gelisimine yol agtigi gosterilmistir. Bu nedenle,
viral giris mekanizmasi araciligiyla SARS-CoV-2, hastada proinflamatuar ve profibrotik yolaklarin aktivasyonuna katkida bulunur. Alveolar
epitel hasari ve epitelyal ve makrofaj kaynakli inflamatuar ve immdin sitokinlerin tiretimi akciger hasarina yol agar. Ayrica direkt endotel hiicre
hasari da meydana gelir.

Asl ve antiviral ilaglarin disinda SARS-CoV-2 enfeksiyonunun siddetini azaltacak, hava yolu hasarini onaran ve SARS-CoV-2 enfektivitesini,
gelisen inflamasyon ve fibrozisi azaltan tedavileri gelistirmeye yonelik cok sayida klinik arastirma devam etmektedir.

Anahtar Kelimeler: Hava yolu, anjiyotensin dénustiricl enzim 2, COVID-19, fibrozis, inflamasyon, SARS-CoV-2.
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Covid-19 and airway inflammation

Seving Saring Ulasli, MD

Associate Professor of Pulmonary Diseases, Hacettepe University, School of Medicine Department of Chest Diseases,
Ankara, Turkiye

SARS-CoV-2, the cause of the COVID-19, is highly infectious and mortal when compared with other respiratory viruses. The majority of
infected patients are aysmptomatic or have mild symptoms, but 14% of infected patients have severe and 5-6% critical life-threatening
disease. COVID-19 patients with advanced age and comorbidities (obesity, hypertension, diabetes, cardiovascular disease, cancer, solid organ
or hematopoietic stem cell transplantation, chronic obstructive pulmonary diseas, etc.) have worse clinical outcomes than patients without
preexisting conditions. Severe cases of SARS-CoV-2 infection progress to acute respiratory distress syndrome, a condition that is characterized
by the excessive production of proinflammatory cytokines and chemokines, which are responsible from recruitment of monocytes,
macrophages, and T cells to the lungs.

SARS-CoV-2 spike (S) protein has a strong binding affinity to human angiotensin-converting enzyme 2 (ACE2) which is found on the plasma
membrane of airway epithelial cells, goblet secretory cells, and type Il pneumocytes. Engagement of SARS-CoV-2 spike protein with ACE2
receptor priming by transmembrane protease serine 2 (TMPRSS2) is crucial for cell entry. Enrichment distribution of ACE2 receptor in human
alveolar epithelial cells makes the lung highly susceptible and target organ to inhaled viruses. Alveolar epithelial type Il cells can serve as a
reservoir for viral invasion.

When the SARS-CoV-2 spike proteins are cleaved on viral entry, ACE2 receptors of patients undergo endocytosis resulting in reduced
expression of ACE2 which impairs renin-angiotensin system (RAS). Increased angiotensin Il results in activation of interleukin (IL)-6, tumor
necrosis factor-a (TNFa), and increased recruitment of neutrophils and macrophages.

Angiotensin Il has also been demonstrated to promote collagen | gene activation through MAPK/ERK and transforming growth factor-p (TGFB)
leading to proliferation of myofibroblasts and development of fibrosis. Therefore, through the mechanism of viral entry, SARS-CoV-2
contributes to activation of host proinflammatory and profibrotic pathways. Damage of alveolar epithelium and production of epithelial and
macrophage derived inflammatory and immune cytokines lead lung injury. Moreover direct endothelial cell injury occurs.

Numerous clinical trials to develop therapies to reduce the severity of SARS-CoV-2 infection, to repair airway damage, and to reduce SARS-
CoV-2 infectivity, inflammation and fibrosis not limited to, vaccines and antivirals, are proceeding.

Keywords: Airway, angiotensin-converting enzyme 2, COVID-19, fibrosis, inflammation, SARS-CoV-2.
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Panel/Session 2: “Biyolojik ve biyobenzer uriinlerde regiilasyon”

Biyolojik ilag liretici bakis agisi
Dr. Umit Dereli

Arastirmaci ilag Firmalari Dernegi Genel Sekreteri, Tiirkiye

Biyolojik ilaglar, rekombinant DNA teknolojisi ile canli organizmalar kullanilarak tretilen biyiik ve kompleks yapidaki molekdilleri icerirler. Bu
trunler buyukliklerine ve yapilarinin karmasikligina goére, insulin gibi basit yapilardan monoklonal antikorlar gibi biiyik molekiillere kadar
degisebilen ve immunojenisite potansiyeli olan Uriinlerdir. Kompleks yapilari ve heterojeniteleri sebebiyle, tam karakterizasyonlarinin
yapilmasi zordur.

Referans Biyolojik Uriinler, patent korumasina sahip, tam dosya ile ruhsatlandiriimis yeni iiriinlerdir. Ruhsatl bir biyolojik referans tibbi tiriine
molekiler yapi, kalite, etkililik ve guvenlilik agisindan ylksek derecede benzeyen, orijinal Uriine kiyasla kisaltiimis bir prosediir ile
ruhsatlandiriimig Griinler ise biyobenzer Uriin olarak tanimlanir.

Diinyada ilk biyobenzer kilavuzu EMA tarafindan 2005 yilinda yayimlanmistir. EMA’y1 Diinya Saglik Orgiitii takip ederek 2009 yilinda kilavuz
yayimlamistir. Ulkemizde biyobenzer triinlerle ilgili kilavuz ilk kez 2008 yilinda yayimlanmis olup Eyliil 2021’de kilavuz revize edilmistir.

Biyolojik tirtin Uretim sireci kimyasal ilag tretimine gore oldukga hassas ve degiskendir. Proteinin son molekdler yapisi, Gretim slrecinin
herhangi bir asamasindaki degisime duyarlhdir. Uriin ayni hiicre kiiltiiri ve Gretim metodolojisi olmadan ayni sekilde cogaltilamaz. Referans
ilaglarin Uretiminde degisiklikler olabilir, ama buylk degisiklikler ¢ok az gorulur. Ayni biyoteknolojik Grtintin farkh Gretim serilerindeki
degisiklikler belirli 6lgiilerde kabul edilebilir. Uretim degisiklikleri ve biyobenzerlik birbirinden ayri konseptlerdir. Referans iriiniin iretim
strecinde degisiklik yapilmasi “Karsilastirilabilirlik”, ters miihendislik ile referans trline benzer urln gelistiriimesi ise “Biyobenzerlik” olarak
siniflandirilir.

Karsilastirilabilirlik, herhangi bir iretim degisikliginden sonra degerlendirilir. innovatér, degisim &ncesi ve sonrasi Griinleri dogrudan
karsilastirmalidir. Bir tretim degisikligi ile iliskili risk, karsilastirilabilirligi degerlendirmek igin gerekli olan veri miktarini ve tlriina belirler.
Biyobenzerlikte glivenlilik ve etkililigin kanitlanabilmesi igin ¢ok daha kapsamli veriye gereksinim duyulur. Referans uriin gelistirilmesinde,
her basamak kendi basina bagimsiz bir asama iken, biyobenzer gelistiriimesinde her basamak biyobenzer adayinin referans Griin ile bire bir
karsilastirilmasini igerir.

Biyobenzer ilag ile referans ilag arasinda kaginilmaz yapisal farkhliklarin etkililik ve givenlilik agisindan fark yaratip yaratmadigini test etmek
icin klinik aragtirmalara ihtiyag vardir. Biyobenzerlerin faz | ¢alismalarinda amag doz bulmak degil, biyobenzer trinln referans triinle ayni
dozda benzer farmakokinetik profile sahip oldugunu géstermektir. Faz Ill galismalarin amaci ise benzer klinik etkililigi gostermektir.

Biyobenzer urlinle temel endikasyonda yapilmis karsilastirilabilirlik g¢alismalarina dayanarak biyobenzerin referans Uriinin diger
endikasyonlarinda da dogrudan kullanilabilir olmasina “Ekstrapolasyon” denir. Ekstrapolasyon ancak yeterli bilimsel kanit varsa kabul
edilebilir. Endike olan klinik durumlarin hastalik olus mekanizmalari agisindan benzer olmasi; S6z konusu ilacin etki mekanizmasinin her iki
endikasyonda da ayni olmasi ve temel endikasyonda yeterli karsilastirilabilirlik galismalari ile gok yiiksek oranda biyobenzerligin gosterilmis
olmasi gerekmektedir.

Biyobenzer triinlerde degistirilebilirlik, gegis ve otomatik ikame kavramlari diinyanin giindeminde olan konular olup, bu konularda uygulama
birligi bulunmamaktadir. Her li¢ kavram da oldukga hassas degerlendirilmesi gereken hususlardir ve immunojenisite goz ardi edilmemelidir.
ABD’de degistirilebilirlik kavrami yasalar ile tanimlanmisken, EMA degistirilebilirlik ve ikame konularini tiye Glkelerin otoritelerine birakmistir.
Cogu Avrupa Birligi Gyesi devlet, otomatik ikamenin biyobenzerlere uygun olmadigini kabul etmistir.

Biyobenzerler ile ilgili yasal diizenleme ihracat hedefinin de en 6nemli tesviki olacaktir. Turkiye'nin kiiresel pazarda rekabet¢i bir oyuncu
olmasi adina biyoteknolojik Giriinlerin ruhsatlandiriimasinda kaliteli, giivenli, etkili Giriine erisimi saglayacak uluslararasi standartlarin Ulkemiz
standartlari olarak belirlenmesi son derece 6nemlidir.
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Perspective of biologic drug manufacturers
Dr. Umit Dereli

General Secretary of Association of Research-Based Pharmaceutical Companies, Turkey

Biological drugs contain large and complex molecules manufactured by using living organisms via recombinant DNA technology. Depending
on the size and complexity of their structure, these products can range from simple structures such as insulin to large molecules such as
monoclonal antibodies and may have the potential of immunogenicity. Due to their complex structure and heterogeneity, it is difficult to
identify their full characterization.

Reference Biological Products are novel products under patent protection and authorized with a full dossier. Whereas products registered
with an abridged procedure compared to the original product, and which are highly similar in molecular structure, quality, efficacy and safety
to an authorized biological reference medicinal product, are defined as biosimilar products.

The world’s first biosimilar guideline was published by EMA in 2005. The World Health Organization followed EMA and published a guideline
in 2009. The biosimilar guideline in our country was first published in 2008 and revised in September 2021.

The manufacturing process of biological products is highly sensitive, and variable compared to chemical drugs. The final molecular structure
of the protein is sensitive to variations at any stage of the production process. The product cannot be replicated in the same way without the
same cell culture and manufacturing methodology. Although there may be variations in the production of reference drugs, major changes
are rare. Variations in different production batches of the same biotechnological product can be accepted up to a certain extent. Variations
in manufacturing and biosimilarity are different concepts. Variations in the manufacturing process of the reference product are classified as
"Comparability", while the development of products similar to the reference product via reverse engineering is classified as "Biosimilarity".

Comparability is evaluated after any variations in production. The innovator should directly compare products before and after variations.
The risk associated with a variation in manufacturing determines the amount and type of data required to assess comparability. Much more
extensive data are required to prove safety and efficacy in biosimilarity. Every single step in reference product development constitutes an
independent stage, while each step in the development of biosimilars involves direct comparison of the biosimilar candidate with the
reference product.

Clinical research is required to test whether the inevitable structural differences between the biosimilar and reference drug cause a difference
in terms of efficacy and safety. The goal of phase | studies of biosimilars is not to identify the dose, but to demonstrate that the biosimilar
product displays a similar pharmacokinetic profile at the same dose as the reference product. Whereas the aim of phase Ill studies is to show
similar clinical efficacy.

Based on comparability studies carried out for the main indication with the biosimilar product, the fact that the biosimilar can be used directly
in other indications of the reference product is called "Extrapolation". Extrapolation is acceptable only in the presence of sufficient scientific
evidence. It is necessary for indicated clinical conditions to be similar in terms of disease mechanisms, the mechanism of action of the drug
in question to be the same in both indications, and a very high degree of biosimilarity to be demonstrated with sufficient comparability
studies in the main indication.

The concepts of interchangeability, switch and automatic substitution in biosimilar products are discussion points worldwide, however there
is not a common practice for these topics. All three concepts are topics that should be evaluated very sensitively, and immunogenicity should
not be ignored. While the concept of interchangeability is defined by law in the United States, EMA let the authorities of member states issue
their own interchangeability and substitution rules. Most European Union member states have acknowledged that automatic substitution is
not suitable for biosimilars.

The regulation on biosimilars will also serve as the most important incentive for the export target. For Turkey to become a competitive player
in the global market, it is extremely important to determine the international standards that will provide access to high-quality, safe and
effective products as the standards of our country to be embraced in the authorization of biotechnological products.
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Biyobenzer iiretici bakis agisi

Savas Malko

ilag Endiistrisi isverenler Sendikasi Genel Sekreteri, Tirkiye

Biyoteknolojik ilaglarin pazar payi diinyada ytizde 30’lara, Turkiye’de ise yiizde 25’lere ulasmis durumdadir. Pazarda bulunan biyoteknolojik
Urdnlerin tamamina yakini ithal olup, yillik ithalat 1,6 milyar dolar seviyesindedir. Bu nedenle ithalata dayal bir biyoteknolojik ilag tedarik
modeli tlkemiz igin strdurulebilir degildir.

Diunyadaki tecrlbeler dikkate alindiginda Tirkiye’'de biyoteknolojik ilaglarin gelistirilmesi alaninda izlenebilecek iki yol bulundugu
gorilmektedir. Bunlardan ilki ithalata dayal tedarik modeli, digeri ise bu ilaglarin hiicre diizeyinden itibaren tlkemizde gelistirilmesi ve
Uretilmesidir.

Ulkemizin milli menfaatleri dogrultusunda tipki savunma sanayiinde oldugu gibi, biyoteknolojik ilaclarin iilkemizde gelistirilmesi ve tiretiimesi
onem tasimaktadir. Salgin siireci bu konunun 6nemini daha fazla ortaya gikarmistir.

Enduistrimiz biyoteknoloji alaninda bugiine kadar 1,1 milyar dolar tutarinda yatirim igin tesvik belgesi almistir. Ulkemizde halihazirda 6 tiretim
tesisinde biyobenzer iiretimi gerceklesmektedir. 9 iiretim tesisinde ise yakin dénemde iiretim hazirliklari devam etmektedir. ilaveten, liye
firmalarimizin bu alandaki yatirimlarina yurtdisinda da devam ettikleri ve diinyanin 6nde gelen biyoteknoloji firmalari ile stratejik ortakliklar
kurduklari gériilmektedir. Uyelerimiz bu alandaki yatinmlarina éniimiizdeki dénemde de hiz kesmeden devam edecektir. Neredeyse
tamamini ithal ettigimiz bu ilaglari Glkemizde retmemiz, ithalatimizi azaltacagi gibi ihracatimizi da artiracak, cari agik tzerinde gift yonlu
olumlu etki yaratacaktir.

ilaveten, IEiS olarak tilkemizde biyoteknolojik ilaglarin iiretim ve ihracatinin gelistiriimesi stratejik 6nceliklerimiz arasinda ilk siralarda yer
almaktadir. Bu alanda endustrimizin yetkinligini ve rekabet gliciini artirmak, Glkemizde bu alanin gelisimine daha etkin katki saglamak
amaciyla 2016 yilinin sonunda Tiirkiye Biyoteknolojik ilag Platformu (TBP) kurulmustur. Platform, biyoteknolojik ilagta iilkemizde gelistirme
ya da Uretim faaliyeti olan veya bu faaliyetleri planlayan 23 kurulustan olusmakta ve biyoteknolojik trtinlerin tlkemizde gelismesine uygun
bir ekosistemin olusmasi igin yogun ¢alismalar yuruttlmektedir.

Tirkiye’de ruhsath 116 marka altinda 254 formda referans biyoteknolojik ve 25 marka altinda 94 formda biyobenzer ilag bulunmaktadir.
Biyoteknolojik ilag pazari toplamda 141 marka altinda 348 form ilagtan olusmaktadir. Biyobenzer 7 markanin tiim formlarindan olusan 29
adet ilacin Uretimi tlkemizde yapilmigtir.

ithalatina bagimli oldugumuz bu {riinlerin iilkemizde gelistirilmesi ve iiretilmesi sadece hastalarin bu ilaglara erisimini kolaylastirmayacak
ayni zamanda dig ticaret agigini azaltarak tlke ekonomisine kayda deger bir katki saglayacaktir.

Mevzuat ve Yapilanma: Firmalarimiz, biyobenzer ilaglarin hastalarimizin kullanimina sunulmasinda hala bazi engellere takilmaktadir. Amerika
Birlesik Devletleri ve Avrupa Birligi baz alinarak olusturulan mevzuat Gzerinden ruhsatlandirma yapilmaktaydi. Ruhsat komisyonlarindaki
tiyeler, ruhsat dosyalarini incelerken, bu Ulke otoritelerinin onayini aramakta hatta daha da ileriye giderek siiregleri uzatacak ve pahali hale
getirecek ek taleplerde bulunabilmektedir.

Bu alanda &nerimizin, bilimsellikten vazgecmeden kendi iilkemizin ihtiyaglarina &zgii bir mevzuat hazirlanmasi oldugu TITCK ile gesitli
platformlarda paylasiimisti.

14 Eyliil 2021 tarihinde “Biyobenzer Uriinler Hakkinda Kilavuz” TITCK tarafindan yayinlanmistir. Kilavuzda genel bakis agisi olarak sektérimiizii
memnun etmistir. Ancak mevzuat kadar uygulamalar da 6nem tasimaktadir. Bundan sonraki biyobenzer driinlere iliskin uygulamalar ve alt
kilavuzlarin da sektoriin gelisimine ve llkemizin bu alanda kendine yeterli olma stratejisine uygun olmasi gerektigi diislinilmektedir. Bu
konuda Sendika, simdiye kadar oldugu gibi her turli destegi vermeye hazirdir.

Bundan sonra da endustrimizin biyobenzer tibbi Giriinler konusunda gelisiminin 6nlint agacak yonde bir iradenin kamu tarafindan ortaya
koyulmasinin hayati derecede 6neme haiz oldugunu disiinlyoruz.

Tesvik: Bu alandaki gligli rakiplerimizle rekabet edebilmek igin kamu otoritelerimizin yatirimlarimiza daha etkin destek saglamasina ihtiyag
duyulmaktadir.

* Biyobenzer lriinlerin istenen hizda gikmasi igin vergisel tesviklerin yaninda, nakit finansal desteklerin saglanmasi gerekmektedir. Biyobenzer
ilaglara yonelik proje destekleri yeterli degildir. Her kurum farkl bir asamayi destekledigi icin projeler eksik kalabilmektedir. Bu trinlerin
klinik asamalarini da destekleyecek etkin bir sistem olusturulamamistir. Bu alanda Sanayi ve Teknoloji Bakanligi tarafindan Hamle Programinin
ilag endustrisine yonelik olarak baslatilmasi olumlu olarak degerlendirilmektedir.

» TUSEB ve TUBITAK tesviklerinde netlik ve seffaflik saglanmalidir. Bu iki kamu kurumu tarafindan agilan ¢agrilarin, belirlenen zaman planina
uygun bigimde yuriatiilmesi ve en 6nemlisi bu plana uygun olarak sonuglandiriimasi gerekmektedir.

* Yine bu kapsamda, yatirnmlarda dusuk faizli kredi destegi gibi nakit desteklerin hayata gegirilmesi 6nem arz etmektedir.

o Tesvik alip vaatlerini yerine getirmeyen firmalar, bu isi yapabilecek baska ilag firmalarinin da 6niini kesmekte ve tlkemizin zamanini ve
kisith kaynaklarini heba etmektedir. Bu baglamda, yukumliltklerini yerine getirmeyen firmalara, cezai mueyyide uygulanmalidir.

Klinik Aragtirma: Ayrica mevcut mevzuat gergevesinde klinik arastirmada kullanilan Griin bedelleri destekleyici tarafindan 6denmektedir.
Biyobenzer Urlnlerin gelistirilmesi sirasinda yapilan klinik arastirmalarin Faz Ill safhasinda, raporlu hastalar tizerinde referans biyoteknolojik
ilaglar kullanilmaktadir ve bu ilaglarin maliyetleri son derece yiksektir. Bu durum, séz konusu Urinlerin gelistiriimesini olduk¢a maliyetli
kilmaktadir. Klinik galismalara katilim saglayan raporlu hastalar igin kullanilan referans trtinlerin bedelinin kamu tarafindan karsilanmasi yeni
bir tegvik modeli olacaktir.

Nitelikli isgticii: Biyoteknoloji alaninda nitelikli isgticiine erisimde giigliik yasanmaktadir.

 Biyoteknolojik ilag iretim teknisyeni/operatérii yetistirmek Gzere meslek lisesi ve 6n lisans programlari agilmalidir.

¢ Farmasoétik biyoteknoloji, klinik arastirma, protein mihendisligi, immunoteknoloji, mikrobiyal/viral genetik, biyoinformatik, biyoproses
tasarim/modelleme gibi biyoteknolojik ilag Ar-Ge ve tretiminde galisanlarin uzman olmasi gereken konular lisans mufredatlarina eklenmeli,
bu alanlarda lisans Ustli programlar agiimahdir.

o Yurtdisindaki Turk uzman/akademisyenlerin tilkemize kazandirilmasi igin ¢alismalarda biyoteknoloji 6ncelikli alan olarak kabul edilmelidir.
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TITCK goziinden biyolojik ve biyobenzer uriinlerde regiilasyon
Handan Oztunca

TITCK, Tiirkiye

Tiirkiye ilag ve Tibbi Cihaz Kurumu etkili, kaliteli ve giivenli Griinlerin ruhsatlandirilarak kullanima sunulmasinda yetkili ve sorumlu kamu
otoritesidir. Bu gergevede gerekli diizenleme ve denetlemeleri yapmaktadir.

Ulkemizde piyasaya sunulacak bir ilacin Kurumumuz tarafindan ruhsatlandirilarak satis izni almasi gerekmektedir. Ruhsat basvurulari Avrupa
Komisyonu’nun 2001/83 sayili Direktifi ile uyumlu olarak hazirlanmig Beseri Tibbi Uriinler Ruhsatlandirma Yénetmeligi dogrultusunda
uluslararasi bir dosya bigimi olan CTD (Common Technical Document) bigiminde kabul edilmekte ve Kurumumuzca kalite, etkililik ve gtivenlilik
agisindan degerlendirilerek ruhsatlandiriimaktadir.

ilaglarin gelistiriimesine yonelik bilimsel gelismeler dogrultusunda tiim diinyada oldugu gibi iilkemizde de; etkin madde veya maddeleri
biyolojik bir kaynakta Uretilen ya da biyolojik bir kaynaktan saflastirilan, kalitesi, imalat stireci ve kontrolleri fizikokimyasal ve biyolojik testler
ile birlikte gdsterilen beseri tibbi Griin olarak tanimlanan “Biyolojik Tibbi Uriinler”in ve ruhsatl bir biyolojik referans tibbi triine yiiksek
diizeyde benzerlik gsteren beseri tibbi Griinler olarak tanimlanan “Biyobenzer Uriinler”in sayisi her gegen giin artmaktadir.

Gerek tretiminde biyoteknolojik yontemlerin kullanildigi biyolojik Grtinler gerekse ruhsath referans tibbi Griinlerin patent stresi dolduktan
sonra Uretilen biyobenzer Urinler ylksek etkinlik, yiksek segicilik-hedeflendirme, daha az yan etki, giivenli ve dogalari geregi karsinojenik
ozellik gostermemeleri sebebiyle birtakim avantajlara sahiptirler ve dlinya tzerinde saglk sisteminde gittikge payi artan bir konumdadirlar.
Mevcut durumda Diinya ilag pazarinin yaklasik %25’ini biyoteknolojik ilaglar olusturmaktadir ve bu payin ilerleyen siregte giderek artarak,
2024 yilinda ise %31'ini olugturmasi 6ngorilmektedir.

Sayisi her gegen glin artan s6z konusu uriin gruplari igin de ruhsatlandirma basvurusu yapilan tiim trin gruplari igin oldugu gibi; mevzuatla
uyumlu ruhsat basvuru dosyasinin sunulmasini takiben, basvuru dosyasi 6n incelemeye tabi tutularak degerlendiriimektedir. On incelme
stirecini tamamlayarak ruhsatlandirma siireci baslayan basvuru dosyasi etkililik, givenlilik ve kalite yoniinden detayli olarak incelenmektedir.
Klinik agidan degerlendirilen basvuru, uygun bulunmasi halinde es zamanli olarak kalite, biyoyararlanim/biyoesdegerlik ve farmakolojik
agidan degerlendirilmektedir. Bilimsel inceleme siirecinde uygun bulunan bagvuruya iliskin es zamanh olarak surdirilen analiz strecinin
tamamlanmasi ve idari incelme sonrasinda uriin ruhsatlandiriimaktadir. Ancak biyobenzer drtnler igin mevcut uygulamada klinik, kalite ve
biyoyararlanim/biyoesdegerlik incelemesi eg zamanl yiritilmekte, bagvurunun uygun bulunmasi halinde farmakolojik degerlendirme sureci
baglamaktadir. Tim bilimsel inceleme neticesinde uygun bulunan bagvuruya iliskin es zamanli olarak sirdurilen analiz surecinin
tamamlanmasi ve idari incelme sonrasinda Urln ruhsatlandirimaktadir. Tum Grin gruplari icin gegerli olan ruhsatlandirma ve GMP
denetimine iliskin 6nnceliklendirme basvuru ve degerlendirme siregleri biyoteknolojik ve biyobenzer riinler i¢in de uygulanmaktadir.

Tim diinyada oldugu gibi tilkemizde de biyobenzer triinlerin gelisimi ve degerlendirme suireglerinde Faz Ill galisma gerekliligi, ekstrapolasyon,
referans Urtn segimi, degistirilebilirlik, immunojenisite problemi gibi tartismali bagliklarin yaninda, Urtine 6zgi kilavuzlarin yayimlanmasi gibi
konular glindemdeki yerini korumaktadir. Bu dogrultuda; tilkemizde biyobenzer begeri tibbi Urilinlerin ruhsatlandirma islemlerine iligskin
bilimsel degerlendirme siireclerine dayanak teskil eden “Biyobenzer Tibbi Uriinler Hakkinda Kilavuz” un giincel bilimsel gelismeler géz éniinde
bulundurularak ve halihazirda gegerli uluslararasi mevzuat 6rnekleri incelenmek sureti ile glincellenmistir.
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“Hiicresel tedavi, rejeneratif tip ve biyoteknolojik ilaglar ¢calisma grubu paneli”

Hematopoetik kok hiicrelere ilag etkisinin arastirilmasinda in vitro model

Erkan Maytalman
Alanya Alaaddin Keykubat Universitesi Tip Fakiltesi Tibbi Farmakoloji AD, Antalya, Tiirkiye

Hucrelerin kiltir ortaminda kolonilesme yetenegine dayali koloni olusturan birim (CFU-Colony-forming unit) yontemi, kemik iligi naklinin
baslamasindan sonra hematopoez mekanizmalarinin saptanmasi amaciyla kullaniimistir. Kemik iligi naklinin artmasi ile allojeneik ve otolog
nakil amagh kullanilacak triinlerin kalitesinin tespiti igin de kullaniimis fakat akim sitometrinin kullanima girmesiyle bu alandaki 6nemini
yitirmistir. Bununla beraber 6zellikle akredite nakil merkezlerinde kok hiicre toplama isleminin kalifikasyonu ve validasyonunda halihazirda
kullaniimaktadir.

Hucre kilturiinde gogunlukla sivi besi ortamlari kullanilirken bu yontemde agar veya metil seliiloz eklenerek yari akiskan hale getirilen,
iceriginde gesitli sitokin ve buytime faktorlerinin bulundugu ortamlar kullanilir. Kemik iligi, kan ve kordon kani gibi érneklerden ayristirilan
monontkleer hicreler, arastirmanin niteligine gore belirlenen sayida besi ortamina eklenerek kiltiire edilir. Yontem, numune igerisindeki
progenitor hiicrelerin gogalma ve farklilasma yeteneginin lgilmesini saglar. Bu hiicrelerin potansiyeli, her bir progenitor hiicre tarafindan
farkhilagan hiicrelerden uretilen gesitli kolonilerin gézlemlenmesiyle 6lgiilir. Kolonilesme kapasitesine sahip hiicre, koloni olusturan birim
(CFU-Colony forming unit) olarak bilinir ve olusan koloniler icerdigi hiicre tipine gére adlandirilir. Besi ortaminin sitokin ve biytime faktérleri
icerigine gore granilosit (CFU-G), monosit/makrofaj (CFU-M), megakaryosit (CFU-MK), eritroid (CFU-E / BFU-E) ve karisik koloniler (CFU-
GEMM) gozlenir. Saglikli 6rneklerden eritroid kolonilerinin olusmasi i¢in besi ortami igeriginde ayrica eritropoetin bulunmalidir. Koloni
formasyonlarindan sadece birinin gelismesini saglayacak 6zgiil igerige sahip besi ortamlari da tasarlanabilmektedir.

GuUnUmuzde bu yontem bazi durumlarda myeloid l6semilerde taniya destek olarak ve arastirma yapmak igin kullanilmaktadir. Bu amagla
yapilan kiltiirde daginik sekilde fazla miktarda cogalan blastlarin alani kapladigi gorilir. Sitokinden yoksun besi ortaminda yapilan kaltirler,
polisitemia vera tanisinda ve esansiyel trombositozun sekonder trombositozdan ayiriminda basarili bir sekilde kullaniimaktadir.

Basta kanser tedavisinde kullanilan kemoterapétikler olmak tizere birgok etken maddenin hematopoez lizerine etkileri oldugu bilinmektedir.
Bu etkiler bazi maddeler igin genel bazilari igin bireysel 6zelliktedir. Ek olarak bazi maddelerin etki mekanizmalari bilinirken bazilari igin rutin
muayene ve laboratuvar sonuglarinin verildigi olgu sunumlari disinda bilgiler mevcut degildir. ilaglar cesitli mekanizmalar ile hematopoetik
kok hucrelerin gogalma ve farklilasma kapasiteleri etkilemekte sonugta yan tesir olarak gesitli sitopeniler ortaya gikabilmektedir. Bu gibi
durumlarda ortaya ¢ikan ilag etkilerinin arastiriimasinda ve ayrica bireysel tedavi segeneklerinin degerlendirilmesinde CFU yontemi fayda
saglayabilir.

Yontem, ilag etkilerinin arastiriimasinda iki farkl yolla kullanilabilmektedir. Birincisi, ilaca bagl oldugu kesin olarak tanimlanamayan
trombositopeni, agranulositoz ve aplastik anemi gibi durumlarin ayirici tanisinda destek olarak kullanimidir. Béyle bir calismada kemik iligi
érnegi kullanmak daha uygundur. ikincisi ise etken maddelerin hematopoetik kdk hiicrelerin cogalma ve farklilasmasina etkisinin kiltiir
ortaminda analizidir. ikinci ydntem hematopoetik kok hiicre aragtirmalarinda kullanilabilecegi gibi bireysel farmakoterapi seceneklerinin
degerlendirilmesi igin de kullanilabilmektedir.

Yontem uygulanirken dikkat edilmesi gereken en 6nemli unsurlardan biri koloni morfolojilerinin degerlendirilmesidir. Kolonilerin sayilmasi
tecriibe gerektiren bir durumdur. Ayrica arastirmanin niteligine gore dogru igerige sahip besi ortami segimi de 6nemlidir. Kilturlerin igerisine
ilag eklenmesi sirasinda besi ortaminin vizkozitesinin sabit tutulmasi da gerekir. Akiskanhigin artmasi sonucu tek tek hiicrelerin dagilmasiyla
kolonizasyonlarin elde edilmesi zorlasabilir.

Laboratuvarimizda yirmi yila yakin siredir CFU yontemi, yukarida sozi edilen durumlarin ayirici tanisina yardimci olmak tizere yapilmasinin
yaninda ilag etkilerinin analizi igin de gerceklestirilmistir. Ozellikle ilag etkisi {izerine tasarlanan galismalarimiz, bazi etken maddelerin
hematopoezde bireyden bireye degisen etkileri oldugunu géstermektedir.

Anahtar Kelimeler: CFU, hematopoetik kok hiicre, hematopoez, hiicre kaltira
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In vitro model for the investigation of drug effects on hematopoietic stem cells

Erkan Maytalman
Alanya Alaaddin Keykubat University, School of Medicine, Department of Pharmacology, Antalya, Turkey

The colony-forming unit (CFU) method based on the ability of cells to form colonies in a culture medium was used to determine the
mechanisms of hematopoiesis after the beginning of bone marrow transplants. With the increase in bone marrow transplantation, it has also
been used to determine the quality of products to be used for allogeneic and autologous transplantation, but it has lost its importance in this
field with the introduction of flow cytometry. However, it is currently used in the qualification and validation of stem cell collection, especially
in accredited transplant centers.

While liquid mediums are used in cell culture mostly, mediums made semi-solid by adding agar or methyl cellulose and containing various
cytokines and growth factors are used in this method. Mononuclear cells obtained from samples such as bone marrow, blood and umbilical
cord blood are cultured by adding them to the media in the amount determined according to the research characteristics. The method allows
measuring the proliferation and differentiation ability of progenitor cells in the sample. The potency of these cells is measured by observing
the various colonies produced from differentiated cells by each progenitor cell. The cell capable to form colony is known as the colony forming
unit (CFU), and the developed colonies are named according to the cell type they contain. Granulocyte (CFU-G), monocyte/macrophage (CFU-
M), megakaryocyte (CFU-MK), erythroid (CFU-E / BFU-E) and mixed colonies (CFU-GEMM) are observed with regard to the cytokine and
growth factors content of the medium. For the formation of erythroid colonies from healthy specimens, the medium must also contain
erythropoietin. It is also possible to design media with specific content that will ensure the development of only one of the colony formations.

Today, this method is used in some cases to support diagnosis and to conduct research in myeloid leukemias. In these cultures, the blasts
are seen to cover the area in a scattered manner. Cultures in cytokine-free medium have been successfully used in diagnosing polycythemia
vera and in the differentiation of essential thrombocytosis from secondary thrombocytosis.

It is known that many drugs, especially chemotherapeutics used in cancer treatment, have effects on hematopoiesis. These effects are
general for some drugs and individual for others. In addition, while the mechanisms of action of some drugs are known, for some, information
is not available except for case reports where routine examination and laboratory results are given.

Drugs affect the proliferation and differentiation capacities of hematopoietic stem cells by various mechanisms, and therefore, various
cytopenias may occur as a side effect. CFU method may be useful in investigating the drug effects in such cases, and also in evaluating
individual treatment options.

The method can be used in two different ways in the investigation of drug effects. The first one is its use to aid in the differential diagnosis
of conditions such as thrombocytopenia, agranulocytosis, and aplastic anemia that cannot be definitively identified as drug-related. It is more
appropriate to use a bone marrow sample in such a study. The second one is the analysis of the effect of drugs on the proliferation and
differentiation of hematopoietic stem cells in the culture medium. The second method can be used in hematopoietic stem cell research as
well as for the evaluation of individual pharmacotherapy options.

One of the most important factors to be considered while applying the method is the evaluation of colony morphologies. Counting colonies
requires experience. In addition, it is important to choose the medium with the right content according to the nature of the research. It is
also necessary to keep the viscosity of the medium constant during the addition of drugs into the cultures because colonizations may be
difficult to obtain due to the dispersion of cells as a result of increased fluidity.

In our laboratory, the CFU method for nearly twenty years has been carried out to help the differential diagnosis of the conditions mentioned
above and to analyze the effects of drugs. Our studies, especially designed on drug effects, show that some of them have varying effects on
hematopoiesis from individual to individual.

Keywords: CFU, hematopoietic stem cell, hematopoiesis, cell culture
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Meme kanseri gen tedavisinde kullanilabilecek nanosistemlerin gelistirilmesi

Devrim Demir Doral.23

1Akdeniz Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali
2Gen ve Hiicre Tedavisi Anabilim Dali

3Tibbi Biyoteknoloji Anabilim Dali, Antalya, Turkiye

Meme kanseri, kadinlar arasinda en sik goriilen kanser tirrlerinden birisi olup; hiicre bliyiimesinin diizenlenmesinde goérev yapan genlerin
mutasyonu sonucu meydana gelmektedir. Kanserde rol oynayan molekiler etkenlerin daha iyi anlasilmasi sayesinde, konvansiyonel
kemoterapilerin yerine gegebilecek yeni tedavi stratejilerinin gelistiriimesi gittikge 6nem kazanmaktadir. Meme kanserindeki tedavi
yaklagimlari gegmisten glinimize gelen geleneksel tedaviler ve son vyillarda karsimiza ¢ikmaya baslayan ileri tedaviler olmak (izere
siniflandirilabilir. ileri tedaviler kapsaminda biyoteknolojik ilaglar kullaniimaktadir. Rekombinant proteinler, monoklonal antikorlar klinikte
yaygin olarak kullanilmakta olan biyoteknolojik ilaglar olup, henliz meme kanseri igin onay almis bir gen tedavisi ilaci bulunmamaktadir (1).

Gen tedavisi, hastaligin gelismesinden sorumlu kusurlu genleri diizeltmek i¢in, pDNA, siRNA, miRNA, antisens oligoniikleotit gibi nlkleik
asitlerin hastaya transfer edilmesiyle gerceklesir (2). Gen tedavisinde terapotik 6zelligi olan genlerin, dayanikh, guvenli ve etkili bir tasiyici
sistem ile hedef hiicreye aktariimasi gok 6nemlidir. Genlerin basarili bir sekilde hiicre igine taginabilmeleri igin in vitro ve in vivo ortamlarda
stabilitesini koruyan ve saglikli hiicrelere toksik etkisi olmayan tasiyici sistemler iginde olmasi gerekmektedir. Genlerin hedef hiicrelere
aktarilabilmesi igin viral ve viral olmayan tasiyici sistemler kullaniimaktadir. Viral olmayan tasiyici sistemler, viral tasiyici sistemlere gore dusiik
immunojenisite, hedeflendirilebilme, diistik maliyet, buylk 6lgekli tiretim kolayhgi gibi 6zellikleri sayesinde 6n plana gikmaktadir (3).

ilag tasiyici sistemler sentetik veya dogal maddelerden istenen dzelliklerde hazirlanabilen biyouyumlu tasiyici sistemlerdir. Polimerik veya
lipidik yapidaki kimyasallar ile partikiler veya vezikiler yapida, nano boyutta hazirlanabilir. Lipit ve polimerlerden olusan viral olmayan gen
taslyici sistemler genellikle 101000 nm boyut araligindaki polimerik ve metalik nanopartikiiller, lipozomlar, niozomlar, polimerik miseller,
nanojeller, nanokapsdiller, dendrimerler, karbon nanottipler, nanokristaller ve lipit nanopartikiller gibi pek ¢ok sistemi kapsamaktadir (4).

STAT gen ailesi STAT1, STAT2, STAT3, STAT4, STAT5a, STATSb ve STAT6 olarak adlandirilan yedi tiyeden olusmaktadir. STAT lar hormonlar,
sitokinler, btylime faktérlerinin ve hedef gen ifadelenmesinin diizenlenmesinde rol oynamaktadir. STAT-3 geni ilag direncinde ve hicre
proliferasyonu, anjiyogenez ve metastaz gibi siireglerin diizenlenmesinde oldukga 6nemlidir. Pek ¢ok kanser ¢esidinde oldugu gibi Gi¢li negatif
meme kanserinde de STAT-3 ekspresyonunun arttig bilinmektedir (5).

Calismalarimizda gen tasiyici sistem olarak nano boyutta polipleks ve niozom formiilasyonlar gelistirilmis, karakterizasyonlari yapilarak,
stabiliteleri, transfeksiyon etkinlikleri ve sitoksisiteleri degerlendirilmistir. Hiicre hatti olarak 4T1 ti¢li negatif meme kanseri hiicre hatti, MCF-
7 ER(+), PR(+) ve HER2(-) meme kanseri hiicre hatti ve MCF-12a saglkli meme hicre hatti kullanilmistir. Gen aktariminin degerlendirilmesi
icin model gen olarak LV-RFP pDNA ve terap6tik amagla STAT3 gen ekspresyonunu baskilayan shRNA-pDNA's kullaniimigtir.

Hazirladigimiz niozomlar ile MCF-12a saglikli meme hiicresine gen aktarimi saglanmazken, MCF-7 meme kanseri hiicresi igine gen aktarimi
saglanmis olup; transgen ekspresyonu 15 giin devam etmistir. Niozomlarin saghkli meme hiicresi tzerine toksik etkisinin bulunmadig
gozlenmistir. Hazirladigimiz polipleksler ile 4T1 {gli negatif meme kanseri hiicresine STAT3 gen ekspresyonunu baskilayan shRNA-pDNA
aktarimi saglanmis ve kanser hiicrelerinin migrasyonunun engellendigi gosterilmistir.
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Development of nanosystems for breast cancer gene therapy

Devrim Demir Doral.23
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Breast cancer is one of the most frequent types of cancer among women and results from the mutation of genes responsible for the
organisation of cell growth. Because of the better understanding of molecular factors involved in cancer, the development of new treatment
strategies to replace the conventional chemotherapies is gaining importance.Treatment approaches in breast cancer can be cathegorised as
traditional treatments which have been utilised since the past and advanced treatments which have been in use only in the recent years.
Advanced treatments mostly comprise biotechnological drugs. Although recombinant proteins and monoclonal antibodies are widely used
in clinical practice as biotechnological drugs, there have been no approved gene therapy products for the treatment of breast cancer so far

(1).

Gene therapy consists of transferring nucleic acids like pDNA, siRNA, miRNA, antisense oligonucleotide to the patient in order to fix the defect
genes responsible for the development of the disease (2). In gene therapy it is very important to transfer therapeutic genes to the target cell
via stable, safe and efficient delivery systems. In order for the genes to be transferred into the cells successfully they have to be inside a
delivery system which remains its stability both in vivo and in vitro and which is non-toxic to healthy cells. Both viral and non-viral delivery
systems are used for gene delivery to target cells. Non-viral delivery systems have the advantage over viral ones such as low immunogenicity,
targetability, low cost, and ease of large-scale production (3).

Drug delivery systems are biocompatible carrier systems that can be prepared with desired properties from synthetic or natural substances.
They can be prepared in particular or vesicular structure, at nano-sizes from polymeric or lipidic materials. Non-viral gene delivery systems
made of lipid or polymers are usually of 10-1000 nm size and are comprised of many different systems like polymeric or metallic
nanoparticles, liposomes, niosomes, polymeric micells, nanogels, nanocapsules, dendrimeres, carbon nanotubes, nanocristals and lipid
nanoparticles (4).

The STAT gene family consists of 7 members named STAT1, STAT2, STAT3, STAT4, STAT5a, STATSb and STAT6. STAT’s play role in the
regulation of cytokines, growth factors and target gene expression. The STAT-3 gene is important in drug resistance and in the regulation of
processes like cell proliferation, angiogenesis, and metastasis in cancer cells. As in many types of cancer, STAT-3 expression is also known to
be increased in triple negative breast cancer (5).

In our study we developed nano-sized polyplex and niosome formulations as gene delivery systems, characterised them and evaluated their
stability, transfection efficacy and cytotoxicity. We used 4T1 triple negative breast cancer line, MCF-7 ER(+), PR(+) and HER2(-) breast cancer
cell line and MCF-12a healthy breast cell lines. For the evaluation of gene delivery LV-RFP pDNA was used as a model gene and shRNA-pDNA
which supresses STAT-3 gene expression was used for therapeutic purposes.

While the niosomes we prepared were unable to deliver genes to MCF-12a healthy breast cell lines, they successfully delivered genes to
MCF-7 breast cancer cells and transgene expression continued for 15 days. The niosomes had no toxic effect on healthy breast cells. We
showed that the polyplexes we prepared were able to successfully deliver shRNA-pDNA which suppresses STAT-3 gene expression to 4T1
triple negative breast cancer cells and were able to inhibit migration of cancer cells.
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Mezenkimal kdk hiicrelerin deneysel alkali kornea yaniklarindaki etkileri
Akif Hakan Kurt

Bolu Abant izzet Baysal Universitesi, Tip Fakiiltesi, Farmakoloji Anabilim Dali, Bolu, Tiirkiye

Amag: Kimyasal travmalar gozde ciddi morbiditeye neden olabilmekte ve alkali yaniklar asidik yaniklara gore daha kétl prognoz
gostermektedir. Mezenkimal kok hicreler (MKH) kemik iligi ve yag dokusu gibi ¢ok gesitli kaynaklardan elde edilip ¢ogaltilabilen multipotent
kok hiicre tipidir. Bu kok hiicreler doku hasari sonrasi inflamasyon bolgesine go¢ ederek doku yenilenmesini hizlandiran faktérleri salgilamalari
ile klinikte birgok hastalikta kullanim igin 6nemli avantajlar sunabilmektedir. Bu deneysel ¢alismada, alkali kornea yaniginda kemik iligi ve yag
kokenli mezenkimal kok hiicre uygulamasinin inflamasyon tizerine etkisinin arastirilmasi amaglanmistir.

Gereg-Yontem: Alkali kornea yanigi, genel anestezi altinda her bir hayvanin sag goziine 6 mm’lik filtre kagidina emdirilmis 4 uL NaOH’in (1
mol/L) uygulanmasi ile olusturuldu. Grup 1’de yer alan ratlara subkonjonktival 0.1 ml fosfat buffer salin (PBS) enjekte edildi. Grup 2 ve 3’de
yer alan ratlara ise 0.1 ml PBS igerisinde 2x10° yag yada kemik iligi kokenli MKH subkonjonktival enjekte edildi. Tim hayvanlar deney bitimine
kadar klinik olarak (kornea epitel defekti, korneal opaklagsma ve damarlanma) degerlendirildi. Yanik sonrasi 3. Glinde anestezi altinda 6tenazi
saglandi ve goz dokusu immuinohistokimyasal incelemeler i¢in bitiin olarak gikarildi.

Bulgular: Korneal opasite, vaskilarizasyon ve floresein boyanma skorlari yag ve kemik iligi kokenli mezenkimal kok hiicre verilen gruplarda
alkali yanik grubu ile karsilastirildiginda anlamli olarak disiikti (p<0.0001, tiim parametreler igin). Ancak korneal opasite, vaskilarizasyon ve
floresein boyanma skorlari kék hicre verilen iki grupta benzerdi (p=0.49, p=0.78, p=0.36, sirasiyla). IL-1B, TNF-a, CD68 ve aktif kaspaz-3
skorlari yag ve kemik iligi kokenli mezenkimal kok hiicre verilen gruplarda alkali yanik grubu ile karsilastirildiginda anlamli olarak disuktu
(p<0.0001, tim parametreler igin). Epitelyal IL-1B ve TNF-a boyanma skorlari ise kemik iligi kokenli MKH verilen grupta yag kokenli MKH
verilen gruba gére anlamli olarak diistikty (p<0.0001, tim parametreler igin). Ancak IL-1B ve TNF-a’nin stromal boyanma skorlari MKH verilen
her iki grupta benzerdi (p=0.59, p=0.79, sirasiyla).

Sonug: Bu galisma subkonjonktival mezenkimal kok hiicre enjeksiyonunun korneal yara iyilesmesini énemli 6lgiide hizlandirdigini ve
inflamasyonu azalttigini géstermistir. Kimyasal kornea yaniklarinin tedavisinde kemik iligi ve yag kdkenli mezenkimal kok hiicrelerin ilerleyen
yillarda klinik olarak kullanimi mumkiin olabilir.

Bu ¢alisma TUBITAK tarafindan 1001 projesi olarak desteklenmistir (Proje No: 1165278).

Anahtar Kelimeler: Alkali yanik, Kemik iligi, Kornea, Mezenkimal kék hiicre, Yag kékenli
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Effects of mesenchimal stem cells on experimental alkaline cornea burns
Akif Hakan Kurt

Bolu Abant izzet Baysal University, Faculty of Medicine, Department of Pharmacology, Bolu, Turkey

Objectives: Chemical traumas can cause serious eye morbidity and alkaline burns show a worse prognosis than acidic burns. Mesenchymal
stem cells are multipotent stem cells that can be obtained and reproduced from a wide variety of sources such as bone marrow and adipose
tissue. These stem cells can offer important advantages for use in many diseases in the clinic, as they migrate to the inflammation area after
tissue damage and secrete factors that accelerate tissue regeneration. In this experimental study, it was aimed to investigate the effect of
bone marrow and fat-derived mesenchymal stem cell application on inflammation in alkaline corneal burns.

Materials-Methods: Alkaline corneal burn was created by applying 4 uL of NaOH (1 mol/L) impregnated with 6 mm filter paper to the right
eye of each animal under general anesthesia. Rats in Group 1 were injected subconjunctival with 0.1 ml of phosphate buffered saline (PBS).
The rats in groups 2 and 3 were injected subconjunctivalally with 2x106 fat or bone marrow derived MSCs in 0.1 ml PBS. All animals were
evaluated clinically (corneal epithelial defect, corneal opacification and vascularization) until the end of the experiment. On the 3rd day after
the burn, euthanasia was achieved under anesthesia and the eye tissue was removed as a whole for immunohistochemical examinations.

Results: Corneal opacity, vascularization and fluorescein staining scores were significantly lower in the fat and bone marrow-derived
mesenchymal stem cell groups compared to the alkaline burn group (p<0.0001, for all parameters). However, corneal opacity, vascularization
and fluorescein staining scores were similar in the two stem cell groups (p=0.49, p=0.78, p=0.36, respectively). IL-1B, TNF-a, CD68 and active
caspase-3 scores were significantly lower in the adipose and bone marrow-derived mesenchymal stem cell groups compared to the alkaline
burn group (p<0.0001, for all parameters). Epithelial IL-1B and TNF-a staining scores were significantly lower in the bone marrow-derived
MSC group than in the fat-derived MSC group (p<0.0001, for all parameters). However, stromal staining scores of IL-1B and TNF-a were
similar in both groups given MSC (p=0.59, p=0.79, respectively).

Conclusions: This study showed that subconjunctival mesenchymal stem cell injection significantly accelerates corneal wound healing and
reduces inflammation. In the treatment of chemical corneal burns, it may be possible to use bone marrow and fat-derived mesenchymal
stem cells clinically in the coming years.

This work was supported by TUBITAK as a 1001 project (Project No: 1165278).

Keywords: Alkaline burn, Bone Marrow, Cornea, Mesenchymal stem cell, Fat origin
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Adrenerjii reseptorler araciligiyla uyarilan mezenkimal kék hiicrelerin sinir rejenerasyonunda rolii

Olcay Kiroglu

Cukurova Universitesi Tibbi Farmakoloji Anabilim Dali

Norodejeneratif hastaliklarin tedavisinde mezenkimak kok hiicre (MKH) uygulamalarinin 6nemi birgok ¢alismayla gosterilmistir. Hasarli doku
bolgesine MKH’nin migrasyonu ve proliferasyonu iyilesmedeki en 6nemli faktorlerdendir. MKH’lerin bu etkisinde birgok sitokin ve biyime
faktorlerini salgilayarak lokal immun sistemin baskilanmasi, apoptozisin inhibisyonu, anjiogenezisin ve mitozun artmasinin rol
bulunmaktadir. MKH’lerin bu fonksiyonlari birgok uyaranla dizenlenebilmektedir. Adrenerjik sistem Gzerinden yapilan uyarilarin MKH’lerin
migrasyon ve proliferasyonunu etkiledigi tespit edilmistir. Ayrica parakrin sitokinlerin saliniminin etkilendigi ve inflamasyonun diizenledigi
de yapilan galismalarda gorulmustir. Caismamizda periferik néropati olusturulan farelerde, adrenerjik reseptor agonist ve antagonistleri
uygulanarak uyarilan MKH’lerin hasarh sinir dokusundaki rejeneratif etkilerinin ve bu etkide néronal belirteglerin roliinin incelenmesi
amaglanmigtir.

Calismada farelerde parsiyel siyatik sinir ligasyonuyla periferik néropati olusturuldu. Adrenerjik reseptdr agonisti adrenalin, B-adrenoseptor
blokérii propranolol ve a-adrenoseptor blokéri fentolamin ile uyarilmis MKH ve uyarilmamis MKH’ler lezyonlu bolgeye intramuskiler
uygulandi. MKH ve uyarilmig MKH uygulanan gruplara, uygulama sonrasi dérdiinci, altinci, sekizinci ve onuncu haftalarda rotarod testi yapildi
ve ndropati grubuna gére motor fonksiyonlarda zamana baglh olarak iyilesme saptandi. Cold plate latensi testinde, MKH ve uyariimis MKH
uygulanan gruplarda néropati grubuna gére zamana bagl olarak soguk allodini esiginin arttig1 ancak a-adrenoseptor antagonisti uygulanan
grupta bu artisin daha az oldugu o6lguldi. Deney hayvanlarindan izole edilen siyatik sinir ve soleus kasinin 10.hafta histopatolojik
incelenmesinde; MKH ve uyarilmis MKH uygulanan gruplarda néropati grubuna gore dokularda anlaml diizelme tespit edildi. Ancak a-
adrenoseptor antagonisti uygulanan grupta dizelmenin daha az oldugu belirlendi. Sinir lifi sayisi ve ¢apinin 6lgiminde uyariimis MKH
uygulanan gruplarda néropati grubuna gore artis saptandi, a-adrenoseptér antagonisti uygulanan grupta bu artisin daha az oldugu tespit
edildi. Uyarilmig MKH’lerde, MHK grubuna gore B-1ll Tibulin, Néronal Biylime Faktori ve Nestin mRNA diizeylerinin arttigi, a-adrenoseptor
antagonisti uygulanan grupta ise bu artisin daha az oldugu tespit edildi.

Bu galismada adrenerijik sistem reseptor agonist ve antagonistleri ile uyarilan MKH'lerin hasarli sinir dokusunda iyilestirici etkilerinin oldugu
gosterilmistir. Uyarilmis MKH’lerin bu etkisinde ndronal belirteglerin  roli oldugu tespit edilmistir. Ancak alfa reseptor blokaji yapilarak
uyarilan MKH’lerin hasarli dokudaki iyilestirici etkisinin azaldigi hem fonksiyonel hem de histopatolojik incelemelerle gosterilmistir.

Anahtar Kelimeler:Periferik ndropati, mezenkimal kok hiicre, adrenalin, propranalol, fentolamin, néronal belirteg.
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The role of mesenchymal stem cells stimulated through adrenergic receptors on nervous regeneration

Olcay Kiroglu

Cukurova University, Department of Medical Pharmacology

The importance of mesenchyma stem cell (MSC) applications in treatment of neurodegenerative diseases has been demonstrated by many
studies. Migration and proliferation of MSC to the damaged tissue area are the most important factors in healing. Suppression of the local
immune system by secreting many cytokines and growth factors, inhibition of apoptosis, increase of angiogenesis and mitosis play a role in
this effect of MSCs. These functions of MSCs can be regulated by many stimuli. It has been determined that stimuli made through the
adrenergic system affect migration and proliferation of MSCs. In addition, studies have shown that the release of paracrine cytokines is
affected and inflammation is regulated.In this study we aimed to investigate the regenerative effects of MSCs induced by application of
adrenergic receptor agonists and antagonists on damaged nerve tissue and the role of neuronal markers in this effect in mice with peripheral
neuropathy.

Peripheral neuropathy was formed in our study by partial sciatic nerve ligation in mice. The adrenergic receptor agonist adrenaline, B-
adrenoceptor blocker propranolol and a-adrenoceptor blocker phentolamine induced MSCs and MSCs were administered to the lesions. In
groups with induced MSC and only MSC, rotarod test was performed on the fourth, sixth, eighth and tenth week and according to the
neuropathy group, an increase in motor function was observed with time. In the cold plate latency test, compared with the neuropathy group
it was measured that the increase in cold allodynia threshold was related to time in MSC and MSC-treated groups, however the increase was
less in the a-adrenoceptor antagonist applied group. Histopathological examination of the sciatic nerve and soleus muscle isolated from
experimental animals at 10th week shows significant improvement in tissues according to neuropathy group in MSC and induced MSC treated
groups. However, it was determined that the a-adrenoceptor antagonist treatment group had less improvement. Number of nerve fibers
and nerve diameter was found increased in stimulated MSC group compared to the neuropathy group. Also it was found that this increase
was less in the a-adrenoceptor antagonist treated group. B-Ill tubulin, neuronal growth factor and nestin mRNA levels were increased in
stimulated MSCs group compared to MSC group, whereas this increase was less in the a-adrenoceptor antagonist group.

This study shows that MSCs stimulated by adrenergic system receptor agonists and antagonists have healing effects on damaged nerve
tissue. Neuronal markers have been found to have a role in this effect of stimulated MSCs. However, both functional and histopathological
examinations show that the healing effect of MSCs stimulated by alpha-receptor blockade decreases in the damaged tissue.

Keywords:Peripheric neuropathy, mesenchymal stem cell, adrenaline, propranolol, phentolamine, neuronal marker.
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Antinobet ilaglarin lakozamid konsantrasyonu iizerindeki etkilerinin heparg hiicre hattinda arastirilmasi

Rezzan Giilhan?, Ayse Mine Yilmaz Goler?, Tilin Altinoluk3, Yekta Culpan?, Yasemin Selalmaz?, Filiz Onat4,
Medine i. Gillgebi?

Tibbi Farmakoloji B&limii, Marmara Universitesi Tip Fakiiltesi, istanbul, Tiirkiye
2Tibbi Biyokimya B&limi, Marmara Universitesi Tip Fakdiltesi, istanbul, Tiirkiye
3Tibbi Fizyoloji B6Iimi, Marmara Universitesi Tip Fakiiltesi, istanbul, Tiirkiye

4Tibbi Farmakoloji B6limii, Acibadem Univeristesi, istanbul, Tiirkiye

Amag: Epilepsi hastaliginin farmakolojik tedavisinde kullanilan antinébet ilaglar (ASD) ¢ogu hastada beklenen etkiyi saglarken, bazi hastalarda
etkisiz kalmaktadir. ilag yanitinda bireysel degiskenligin nedenleri arasinda, ilag-ilag etkilesimleri dnemli bir yere sahiptir. Epilepsi tedavisinde
kullanilan karbamazepin ve fenobarbital hepatik sitokrom P450 (CYP) metabolizma enzimlerini indiikleyerek, valproik asit ise inhibe ederek
ilag-ilag etkilesimlerine yol agabilmektedir. Yeni jenerasyon ASD’lerden biri olan lakozamid, CYP2C19, CYP2C9 ve CYP3A4 enzimleri ile
metabolize olmaktadir. Hem hepatosit benzeri hem de safra benzeri hiicrelerin bir karisimindan olusan insan hepatoseliiler karsinom hiicre
hatti olan HepaRG hiicreleri, in vitro ilag metabolizmasinin takibi, ilag-ilag etkilesimi ve toksikoloji g¢alismalarinda kullaniimak tzere
gelistirilmistir (Gripon ve ark. 2002; Lambert ve ark. 2009). HepaRG hiicrelerinin karaciger fonksiyonlarinin ve karacigere 6zgii genlerin
ekspresyonunun primer hepatositler ile ayni seviyede oldugu gosterilmistir (Anthérieu ve ark. 2010). Calismamizda ASD’lerin lakozamid
konsantrasyonu Uzerindeki etkilerini HepaRG hiicre hattini kullanarak in vitro yontemlerle aragtirmayi amagladik.

Gereg¢-Yontem: HepaRG hiicre kiltiirlerine terapotik konsantrasyonlarda karbamazepin, fenobarbital veya valproik asit uygulanmasinin
ardindan, kuyucuklara kanda minimum ya da maksimum terap6tik konsantrasyonlara (Cmin veya Cmaks) veya toksik konsantrasyona (Ctoks)
karsilik gelecek sekilde lakozamid eklendi. Kuyucuklardan alinan hiicre 6rneklerinde CYP2C19, CYP2C9 ve CYP3A4 genlerinin mRNA
ekspresyon duzeyleri gercek zamanl polimeraz zincir reaksiyonu ile 6lgtldi. Hicrelerdeki CYP enzim miktarlari ELISA yontemi ile
degerlendirilirken, hiicre besi yerlerinden alinan érneklerdeki lakozamid ve O-desmetil lakozamid miktarlari LC-MS/MS ile tespit edildi.
Sonuglar hesaplanarak GraphPad Prism 8 ile analiz edildi.

Bulgular: HepaRG hiicrelerindeki CYP2C19 geninde en yiiksek mRNA ifadesi karbamazepin ve lakozamid Cmin'in uygulandigi grupta (FC:13,52)
saptandi. Fenobarbital ile lakozamid Cmin uygulanan grupta saptanan CYP2C9 gen ekspresyonu (FC:339,78), lakozamid Cmaks grubu ile
karsilastinldiginda anlaml derecede yiksekti (p=0,015). CYP3A4 gen ekspresyonu en yiiksek karbamazepin ile lakozamid Cmaks’in birlikte
uygulandigi grupta tespit edildi (FC:1180,00). Karbamazepin ile lakozamid Cmaks grubunda mRNA ekspresyon degeri lakozamid Cmaks grubu
ile karsilastirildiginda anlamli derecede yiiksekti (p=0,007). ELISA yontemiyle 6lglilen enzim miktarlari degerlendirildiginde, CYP2C9 enzimi
agisindan gruplar arasinda anlaml bir farka rastlanmadi. CYP2C19 protein miktarlari incelenen gruplarda en disiik CYP2C19 enzim miktar
tek basina karbamazepin uygulanan grupta bulundu (7,42+0,4 ng/ml). En dlsuik CYP2C19 enzim miktari ise fenobarbital ile lakozamid Cmin
grubunda tespit edildi (2,81+2,3 ng/ml). Her iki grupta da CYP2C19 enzimi agisindan anlamli bir farka rastlanmadi. En yiksek CYP3A4 enzim
miktarina lakozamid Cmin grubunda rastlanirken (1015,9612,14 pg/ml), kontrol grubu ile karsilagtirildiginda anlamli bir farka rastlanmadi. En
dustk CYP3A4 enzim miktari ise fenobarbital ile lakozamid Cmin grubunda gézlendi (532,39+20,0 pg/ml) ve yalnizca lakozamid Cmin igeren
gruptan anlaml derecede dusukti. En yiiksek lakozamid/O-desmetil-lakozamid konsantrasyon orani valproik asit ile lakozamid Cmin
uygulanan grupta (176.9) tespit edilirken, bu oran en disuk fenobarbital ile lakozamid Cmaks uygulanan grupta (43.1) bulundu.

Sonug: CYP enzim ekspresyonunun indlklendigi HepaRG hiicre hatti deneylerinden elde ettigimiz sonuglar o6zellikle karbamazepin ve
fenobarbitalin CYP enzim genlerinin ekspresyonlarini degistirerek (sirasiyla CYP3A4 ve CYP2C9) lakozamid ile etkilesmeye girebilecegine isaret
etmektedir.

Bu calisma Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) (119R041) tarafindan desteklenmektedir.

Anahtar Kelimeler: Epilepsi, ilag-ilag etkilesimi, lakozamid, CYP enzimi
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Investigation of the effects of antiseizure drugs on lacosamide concentration in heparg cell line

Rezzan Giilhan!?, Ayse Mine Yilmaz Goler?, Tulin Altinoluk3, Yekta Culpan?, Yasemin Selalmaz?, Filiz Onatl4,
Medine i. Gillgebi?

1Department of Medical Pharmacology, Marmara University School of Medicine, Istanbul, Turkey
2Department of Biochemistry, Marmara University School of Medicine, Istanbul, Turkey
3Department of Physiology, Marmara University School of Medicine, Istanbul, Turkey

4Department of Medical Pharmacology, Acibadem University School of Medicine, Istanbul, Turkey

Obijective: While antiseizure drugs (ASDs) used in the pharmacological treatment of epilepsy provide the expected impact in most patients,
they are found ineffective in some of them. Drug-drug interactions play important role in the individual variability of drug response.
Carbamazepine and phenobarbital which are used in epilepsy treatment, can cause drug-drug interactions by inducing hepatic cytochrome
P450 (CYP) metabolism enzymes; while valproic acid inhibits, leading to drug-drug interactions. Lacosamide, one of the new generation ASDs,
is metabolized by CYP2C19, CYP2C9 and CYP3A4 enzymes. HepaRG cells, a human hepatocellular carcinoma cell line composed of a mixture
of both hepatocyte-like and bile-like cells, were developed for use in in vitro drug metabolism monitoring, drug-drug interaction and
toxicology studies (Gripon et al. 2002; Lambert et al. 2009). HepaRG cells were shown to maintain hepatic functions and expression of liver-
specific genes at levels comparable to human hepatocytes (Anthérieu et al. 2010). In our study, we aimed to investigate the effects of ASDs
on lacosamide concentration by in vitro methods using HepaRG cell line.

Materials and Methods: Following administration of therapeutic concentrations of carbamazepine, phenobarbital, or valproic acid to
HepaRG cells, lacosamide was added to the wells corresponding to the minimum (Cmin) and maximum (Cmax) therapeutic concentrations
or toxic concentrations (Ctox) in the blood. The mRNA expression levels of CYP2C19, CYP2C9 and CYP3A4 genes were measured by real-time
polymerase chain reaction. The amounts of CYP enzymes were determined by ELISA method. The concentrations of lacosamide and O-
desmetil lacosamide, in the samples taken from cell media, were detected by LC-MS/MS. The data was analyzed by GraphPad Prism 8.

Results: The highest mMRNA expression in the CYP2C19 gene in HepaRG cells was detected in the group in which carbamazepine and
lacosamide Cmin were administered (FC: 13.52). CYP2C9 gene expression was found to be higher in the phenobarbital and lacosamide Cmin
group (FC: 339.78), and significantly higher when compared to the only lacosamide Cmax group (p=0.015). The highest CYP3A4 gene
expression was detected in the group in which carbamazepine and lacosamide Cmax were administered together (FC:1180,00 ). The mRNA
expression of the group that lacosamide Cmax and carbamazepine were applied was found to be significantly higher when compared to the
lacosamide Cmax group (p=0.007). When the enzyme amounts measured by the ELISA method were evaluated, no significant difference was
found between the groups for CYP2C9 enzyme. The lowest CYP2C19 enzyme amount was found in the carbamazepine administered group
(7.42+0.4 ng/ml). The lowest amount of CYP2C19 enzyme was detected in the lacosamide Cmin group administered with phenobarbital
(2.81+2.3 ng/ml). There was no significant difference in the amount of CYP2C19 enzyme for both groups. While the highest amount of CYP3A4
enzyme was found in the lacosamide Cmin group (1015.96+2.14 pg/ml), no significant difference was found when compared with the control
group. The lowest amount of CYP3A4 enzyme was detected in the lacosamide Cmin group administered together with phenobarbital
(532.39+20.0 pg/ml). When this group was compared with the lacosamide Cmin values, the result was found significantly lower. The highest
ratio for lacosamide /O-desmethyl-lacosamide concentration was found in the lacosamide Cmin group administered with valproic acid
(176.9), while the lowest ration was for lacosamide Cmax group administered with phenobarbital (43.1).

Conclusion: When we evaluate our results that CYP enzyme expression is induced in HepaRG cell line, we point out that especially
carbamazepine and phenobarbital may interact with lacosamide by changing the expressions of CYP enzyme genes (CYP2C19-CYP3A4 and
CYP2C9, respectively).

This work is funded by the Scientific and Technological Research Council of Turkey (TUBITAK) (119R041).
Keywords: Epilepsy, lacosamide, drug-drug interaction, CYP enzyme
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Mini Panel/Mini Session: “ilag arastirma merkezlerinden beklentiler ve giincel durum”

Akademik ar-ge merkezi yapilanma ve isleyis: KTU ILAFAR tecriibesi
Sena F. Sezen

Karadeniz Teknik Universitesi, ilag ve Farmasétik Teknoloji Uygulama ve Arastirma Merkezi, Trabzon, TURKIYE

Arastirma-Gelistirme (Ar-Ge) ve beraberinde gelecek inovasyon, tim dinyada hemen her alanda ilkelerin rekabet edebilmesi igin
vazgecilmezdir. Ar-Ge merkezleri kamu kurumlari, Universiteler (devlet veya vakif) ve 6zel sektor firmalari blnyesinde kurulup faaliyet
gosterebilirler. Ulkemizde 6zel sektdr Ar-Ge merkezleri 5746 sayili kanun ile diizenlenirken, Giniversitelerdeki merkezler 2547 sayili kanun
kapsaminda, uygulama ve arastirma merkezi statiisii ile kurulup faaliyet gdsterirler. Yitksek Ogretim Kurulu 2020-2021 akademik birim sayilari
tablosunda Ulkemizdeki aktif tiniversite (devlet ve vakif) sayisi 204, uygulama ve arastirma merkezi sayisi 3973 olarak bildirilmistir.
Universitelerimizdeki uygulama ve arastirma merkezleri yaninda, ayrica, iilkemizdeki bilimsel arastirmalarin akademik kurumlarda daha etkin
olabilmesi amaci ile 2014 yilinda 6650 sayili “arastirma altyapilarinin desteklenmesine dair kanun” kabul edilmis ve kisitli sayida merkez bu
kapsama alinmistir.

KTU ILAFAR 2018 yilinda cok disiplinli preklinik ilag arastirmalari amaci ile kurulmus, uygulama ve arastirma merkezi statiisiinde bir akademik
Ar-Ge merkezidir. Ulkemizin kalkinma planindaki 6ncelikli alanlari, bélgesel kalkinma planlari, kurumun stratejik plani kapsamindaki hedefleri
ve kurumsal kapasitesi (insan kaynagi, donanim, altyapi olarak) degerlendirilerek, KTU ILAFAR’in galisma alani begeri, veteriner ve zirai ilag
etkin maddesi kesfi ve formulasyon gelistirme olarak belirlenmistir. Ar-Ge merkezi olarak, li¢ ana stireci 1) ilag sanayi odakli tez galismalar
ve makale saati, seminer gibi bilimsel etkinlikler ile nitelikli Ar-Ge personeli yetistirilmesi; 2) bitkisel, biyoteknolojik ve sentetik kaynakl etkin
madde kesfi ve yeni formilasyon projeleri ile milli ve yerli ilag gelistirilmesi; 3) ilag sanayi, diger kamu kurum ve Universitelerle Ar-Ge, projeler
ve egitim alanlarinda is birligi yapilmasidir. Merkezin faaliyetlerinin yurtttlmesinde kritik rol oynayan yonetim ve isleyis anlayisi seffaf,
surdurilebilir, kaynaklari etkin kullanan, hesap verebilir, verimli ve sonug odakli olarak belirlenmistir. Bunun saglanmasi igin toplam 7 tyelik
merkezin yonetim kurulunun 3 Uyesi ilag sektorl, diger kamu kurumu ve diger bir Universite temsilcilerinden olusmaktadir. Merkezin
kisa/orta/uzun vade hedefleri ve stratejileri ydneticileri ve yonetim kurulu tarafindan belirlenip onaylanmakta ve ilerleyisi objektif performans
degerlendirilmesi ile yapilmaktadir. Arastirma faaliyetleri, her grupta farkl fakiltelerden 2 6gretim Uyesinin sorumlu arastirmaci oldugu
arastirma gruplari tarafindan yiriatilmekte, projelerin kapsamina ve ihtiyaca gore projelere arastirmacilar katilmaktadir. Arastirma gruplari
a) farmakolojik aktivite ve toksikoloji, b) biyokimyasal metot gelistirme ve analitik validasyon, c) biyoaktif molekul sentez ve izolasyon, d)
formiilasyon gelistirme, e) farmakogenomik olarak belirlenmistir. Bu gruplardaki arastirmacilarin sorumlulugunda, KTU ILAFAR tiizel
kisiliginde cesitli kurum (TUBITAK, TAGEM vb.) destekli ve 6zel sektér ile isbirligi halinde projeler yiiriitilmektedir. Ayrica, merkezin alt yapi
ve laboratuvar imkanlari lisans, lisansusti 6grenciler ve Universite igi-disi arastirmacilarin bilimsel projelerinde kullanimina agiktir.

Sonug olarak, akademik Ar-Ge merkezleri Glkemizdeki bilimsel ilerleme igin 6nemli bir sorumluluk yiklenmistir. Merkezlerin kuruluslarinin
planlanmasi asamasindan itibaren detayh bir fizibilite degerlendirmesi, net olarak ortaya konmus vizyon- misyon ve hedefleri, ve stratejik
planlari olmalidir. Bu kapsamda merkezlerin istenilen verim ve basari ile g¢alismalari nitelikli insan kaynagi, nitelikli mekan, nitelikli
cihaz/teknik alt yapi ve surdurilebilir fon girisi ile kalici olmaktadir.
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Establishing and maintaining an academic research center: KTU ILAFAR experience
Sena F. Sezen

Karadeniz Teknik University, Turkey

Research and Development (R&D) and the innovation that will come with, are indispensable for countries to compete in almost every field
globally. R&D centers can be established and operate within the body of public institutions, universities (state or foundation) and private
sector. While private sector R&D centers are regulated by Law No. 5746 in our country, centers in universities are established and operate
with the status of application and research centers within the scope of Law No. 2547. According to 2020-2021 report of the Council of Higher
Education on academic units, total number of active universities (state and foundation) in our country is 204, and total number of application
and research centers is 3973. In addition to the application and research centers in academic institutions, “Law No. 6650 on supporting
research infrastructures” was adopted in 2014 in order to provide autonomy and increased research productivity, thus, only a limited number
of centers were included in this scope.

KTU ILAFAR is an academic R&D center that was established in 2018 with the aim of multidisciplinary preclinical drug research and has the
status of an application and research center. By evaluating the priority areas in our country's development plan, regional development plans,
objectives within the scope of the institution's strategic plan, and institutional capacity (in terms of human resources, equipment,
infrastructure), research focus of KTU ILAFAR has been determined as discovery of active compounds and development of pharmaceutical
formulations for use in humans, veterinary medicine or as pesticide in agriculture. As an R&D center, its three main processes are 1) training
of qualified R&D personnel through pharmaceutical industry-oriented thesis studies and scientific activities such as journal clubs and
seminars; 2) discovery of new pharmaceutical entities of herbal, biotechnological and synthetic origin and development of new formulation
projects; 3) cooperation with the pharmaceutical industry, other public institutions and universities in the fields of R&D, projects and training.
The management and operational approach, which play a critical role in the execution of the activities of the center, has been determined
as transparent, sustainable, using resources effectively, accountable, efficient and result-oriented. In order to achieve this, 3 members of the
7-membered board of directors consist of representatives of the pharmaceutical industry, other public institutions and another university.
The center's short/medium/long term goals and strategies are determined and approved by its managers and the board of directors, and its
progress is made through objective performance evaluation. Research activities are carried out by research groups in which 2 faculty
members from different faculties are responsible researchers in each group, and researchers participate in projects according to the scope
of the projects and needs. Research groups were determined as a) pharmacological activity and toxicology, b) biochemical method
development and analytical validation, c) bioactive molecule synthesis and isolation, d) formulation development, e) pharmacogenomics.
Under the responsibility of the researchers in these groups, projects are carried out in cooperation with the private sector and supported by
various institutions (TUBITAK, TAGEM, etc.) under the legal entity of KTU ILAFAR. In addition, the infrastructure and laboratory facilities of
the center are available to undergraduate and graduate students and researchers from within and outside the university for their scientific
projects.

In conclusion, academic R&D centers have assumed an important responsibility for scientific progress in our country. Centers should have a
detailed feasibility assessment, a clearly defined vision, mission and objectives, and strategic plans from the planning stage of their
establishment. In this context, the work of the centers with the desired efficiency and success will be permanent with qualified human
resources, qualified research areas, qualified equipment / technical infrastructure and sustainable fund inflows.
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ilag uygulamalari ve ARGE galismalari ekosisteminin kurgulanmasinda ERFARMA basari hikayesi

Prof. Dr. Miikerrem Betiil Yerer Aycan'?

Erciyes University Faculty of Pharmacy, Dept. Of Pharmacology?

Drug Application and Research Center (ERFARMA)?2

Orta Anadolu Bolgesinde ilag sektoriinin canlandiriimasi igin tematik kulugka programlari ile alanda girisimciligin 6zendirilmesine ve
sektdrel rekabetgiligin artirilmasina duyulan ihtiyactan yola ¢ikarak 2014 yilinda kurulmus olan Erciyes Universitesi Ziya Eren ilag Uygulama
ve Arastirma Merkezi, ilag Uygulamalari ve ArGe calismalari izerine kurgulanmis bir ekosistemin en énemli parcasidir. Merkezde EU-GMP
kosullarina uygun uluslararasi standartlarda dogal, sentetik ve biyoteknolojik kaynakli yeni vyerli ilag adaylarinin kesfi ve gelistiriimesi,
yeni farmasotik formilasyonlar ve prosesler gelistirilmesi ve patent alinmasi, son (Urinlerle ilgili kalite kontrol ve gilivencesi
sistemlerinin kurulmasi, preklinik ve klinik ¢alismalarin ulusal ve uluslararasi Gniversite-sanayi isbirlikleri ile gliglendirilmesi ve bu
alanda kalifiye elemanlarin tematik kulugka sistemi igerisinde yetistirilerek girisimci olarak sektére bodlgede hizmet vermek Uzere
ozendirilmesi ve bolge sanayiini sektorel olarak destekleyerek, ArGe galismalari Merkez bilnyesinde tamamlanmis dogal, sentetik ve
biyoteknolojik Grtnlerin ilag, kozmetik ve besin destegi de dahil olmak tzere birgok begeri, veteriner ve zirai ilacin ticarileserek bolge
kalkinmasina katkida bulunulmasi ERFARMA’nin temel faaliyetleri arasinda yer almaktadir. Ayrica ERFARMA ilag uygulamalari kapsaminda
da bireye 6zgl tedavi galismalarinin gergeklestirildigi bir merkez olup, karacigerde metabolizmadan sorumlu sitokrom P450 enzimleirnin
genetik polimorfizmi ve ilag metabolizmasinin aydinlatildigi aragtirmalarini blinyesinde bulunan LC-MSMS ve HPLC gibi cihazlar vasitasiyla
terapotik ilag dlizeyi izlemi yaparak farmakokinetik arastirmalarla bu farmakogenetik ¢alismalari biraraya getiren ve bu hususda profesyonel
raporlama hizmeti sunaiblen Tirkiye’deki nadir merkezlerden biridir.
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The ERFARMA success story in the construction of the ecosystem for pharmaceutical applications and r&d studies

Prof. Dr. Miikerrem Betiil Yerer Aycan'?

Erciyes Universitesi Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali

ilag Uygulama ve Arastirma Merkezi (ERFARMA)?2

For vitalization of the pharmaceutical sector in Middle Anatolia, encouragement of entrepreneurships with the help of innovative thematic
incubation programs is needed there by to increase the sectoral competitiveness in the region. Being established in 2014, Ziya Eren Drug
Application and Research Center of Erciyes University (ERFARMA) is one of the main factors of the ecosystem in this regard. Our aims are to
invent and develop innovative drug candidates from natural, synthetic, and biotechnological resources in an internationally accredited
center, to develop novel patented pharmaceutical formulations and processes, to establish quality control systems of end-products and
quality management systems, to empower the preclinical and clinical studies with University-Industry cooperation and to educate, and
specialize up qualified human resources with the help of thematic incubation system to encourage the entrepreneurs to serve the sectoral
improvement in the region, to support the pharmaceutical industry with improving the regional sectoral development by the
commercialization of a wide range of the human, veterinary and agricultural drug candidates including the pharmaceuticals, cosmetics
and nutritionals resourced from natural, synthetic and biotechnological sources. In addition, ERFARMA is a center where personalized
medicine studies are carried out within the scope of drug applications, and it gathers pharmacogenetic studies on genetic polymorphism of
cytochrome P450 enzymes responsible for metabolism in the liver and drug metabolism, and pharmacokinetic studies by monitoring the
therapeutic drug levels through devices such as LC-MSMS and HPLC. And it is one of the rare centers in Turkey that can provide professional
reporting services in this regard.
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Mini Panel/Mini Session: “Akilci ilag modulii”

Akilcr ilag kullanimi egitim modiilii program tasarimi

Prof. Dr. Esra Saglam

Maltepe Universitesi, Tiirkiye

Akilci olmayan ilag kullanimi diinya ¢apinda biiyiik bir sorundur. Diinya Saglik Orgiitii (DSO), recete edilen ilaglarin yarisindan fazlasinin uygun
olmadigini, uygun sekilde dagitilmadigini, tim hastalarin yarisinin ise ilaglari dogru sekilde almadigini tahmin etmektedir. Bu bliyik sorunun
¢dziimii olarak da DSO tarafindan ‘akilci ilag kullanimi’ 6nerilmektedir.

DSO’niin belirlemis oldugu ‘Akilci ilag Kullanimi igin 12 Temel ilke’ incelendiginde 5. Madde de, ‘probleme dayali farmakoterapi egitiminin
lisans ders programlarina dahil edilmesi’ konusuna 6zellikle vurgu yapildigi gérilmektedir. Mezuniyet dncesi tip egitimi igin tanimlanan
“cekirdek egitim programi” pek ¢ok endikasyonda pratisyen hekimler icin ‘tedavi eder’ ibaresini kullanir. Fakat, pratisyen hekimler, ilag yada
hastalik hakkinda bilgi sahibi olsalar bile, ilag seg¢imi hakkindaki bilgi eksiklikleri ve buna bagh olarak farmakoloji bilgisinin receteye
yansitilamamalari ve regete yazarken taklit yolunu tercih etmeleri nedeni ile, blytk problem yasamaktadirlar. Ayrica, klinige gelen
ogrencilerin farmakoloji bilgilerinin eksik bulunmasi ve 6grencilerin uygun regete yazamamalari egitimciler i¢in farmakoloji egitiminde yeni
arayislari dogurmaktadir.

Tibbi Farmakoloji lisans egitimi konusunda literatlr tarandiginda, egiticiler ve 6grenciler igin, her zaman zorlu bir is olan Tibbi Farmakoloji
lisans egitimi, geleneksel ders formatinda monoton ve pasif bir 6grenme sekli olarak karsimiza cikmaktadir. Onerilen ise, egitim odagini icerik
merkezli olmaktan kurtarip vaka temelli hale getirmek, ilgi yaratmak ve 6grencinin 6grenmesini daha da gelistirmek igin klinik uygulamalar
icinde 6grenilmesi seklinde 6zetlenebilecek ¢iktiya, probleme ve siirece dayali egitim modelleridir.

Bazi ufak tefek farklar olsa da, Ulkemiz tip fakultesi mufredatlari tibbi farmakoloji egitimi agisindan gézden gegirildiginde, mevcut durum;
dénem II: Genel Farmakoloji, donem lll. Sistem Farmakolojisi, donem 1V, V ya da VI’da Klinik Farmakoloji Staji olarak izlenmektedir. Literatir
tarandiginda onerilen ve bizim de tasarimimizda sundugumuz model de Onerilen egitim ise, dénem Ill. Genel Farmakoloji ve Sistem
Farmakolojisi ve klinik stajlar icinde dagitiimig olan Akilci ilag Kullanim Modiilleri seklindedir. Klinik stajlar igcinde dagitilacak modiiller ise,
Dahiliye (Hipertansiyon tedavisi), Cocuk (¢cocukta ilag kullanimi), Kadin-dogum (gebede ilag kullanimi) , Enfeksiyon, (akut enfeksiyon tedavisi)
Psikiyatri (depresyon tedavisi), Ortopedi veya fizik tedavi (agr tedavisi) stajlar iginde 4 oturumdan olusan 6 akilci ilag kullanimi modiili
seklinde 6nerilmektedir.

Literatur bilgileri 15181 altinda hazirlamis oldugumuz, ‘akilci ilag kullanimi egitim modulii program tasarimi’ siirecinde ihtiyag/problem analizi
yapilarak programin teorik temeli ortaya konulmus, egitimin ana gergevesi ¢izilmis, analiz deseni, program ana yapisi ve program giktilari goz
ontine alinarak 6gretim programi planlanmistir.
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Design of rational drug use education program

Esra Saglam
Maltepe University, Turkey

Irrational drug use is a major worldwide problem. The World Health Organization (WHO) estimates that more than half of the prescribed
drugs are unsuitable, not deliver properly, and half of all patients do not take them correctly. As a solution to this big problem, 'rational drug
use' is recommended by WHO.

When the '12 Fundamental Principles for Rational Use of Drug' determined by WHO are examined, it is seen that the subject of 'inclusion of
problem-based pharmacotherapy education in undergraduate curricula' is particularly emphasized in Article 5. "The core education program"
defined for undergraduate medical education uses the phrase "treats" for general practitioners in many indications. However, general
practitioners, even if they have knowledge about the drug or the disease, face a great problem because of their lack of knowledge about
drug selection and accordingly, their pharmacology knowledge cannot be reflected in the prescription and they prefer imitation when
prescribing. In addition, the lack of pharmacology knowledge of the students coming to the clinic and the inability of the students to write
appropriate prescriptions lead to the search for new training in pharmacology education.

When the literature on Medical Pharmacology undergraduate education is reviewed, Medical Pharmacology undergraduate education, which
is always a challenging task for educators and students, emerges as a monotonous and passive form of learning in the traditional course
format. What is recommended is “problem and process-based education models”, which can be summarized as learning within clinical
practices in order to save the education focus from being content-centered and make it case-based, to create interest and to further improve
the student's learning.

Although there are some minor differences, when the medical school curricula of our country are reviewed in terms of medical pharmacology
education, the current situation is; Semester Il: General Pharmacology, Semester Ill: System Pharmacology is followed as Clinical
Pharmacology Internship in semesters IV, V or VI. The model proposed when the literature is scanned and we also present in our design is
the education offered in the Semester Ill. General Pharmacology and Systems Pharmacology and Rational Drug Use Modules distributed
within clinical internships. The modules to be distributed within the clinical internships are Internal Medicine (Hypertension treatment),
Pediatrics (medication use in children), Gynecology (drug use in pregnancy), Infection, (acute infection treatment) Psychiatry (depression
treatment), Orthopedics or physical therapy (pain treatment). It is recommended as 6 rational drug use modules consisting of 4 sessions
within the internships.

In the process of 'rational drug use training module program design', which we have prepared in the light of literature information, the
theoretical basis of the program has been revealed by making a need/problem analysis, the main frame of the training has been drawn, the
analysis pattern, the main structure of the program and the program outputs have been taken into consideration.
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Tip fakiltelerinde akilci ilag kullanimi: lisans egitiminde giincel durum

Canan Uluoglu
TFD-KFCG uyesi, GUTF Tibbi Farmakoloji AD

Bu sunumun amaci, Tiirkiye’deki Tip Fakiiltelerinde Akilci ilag Kullanimi (AiK) egitiminin lisans diizeyindeki durumunu ortaya koymaktir.
Yiiksek Ogretim Kurumu (YOK) internet sitesinde Tip Fakiiltesi bulunan toplam 130 {iniversite oldugu gériilmektedir. Bu tniversitelerden Tibbi
Farmakoloji AD iletisim adresine ulasilabilen 78 Fakiilteye, elektronik posta ile “Lisans Diizeyinde AiK Egitimi” hakkinda toplam 3 soruluk
(ancak alt baslklari olan) bir anket gonderilmistir. Anketi 64 Tibbi Farmakoloji AD cevaplamistir. Anketi cevaplayan Fakultelerin %42.2’si
istanbul, Ankara ve izmir'den olup, kalan %57.8'i diger illerdendir. Tip Fakiiltelerinin %89.1’i AiK egitimi yapmaktadir. Egitimlerin %70.3’G
sadece Tibbi Farmakoloji Anabilim Dallarinin sorumlulugunda iken, %12.5 oraninda multidisipliner yapildigi gérilmektedir. Staj olarak yapiima
orani %67,2, sadece teorik ders olarak yapanlar %25, cevaplamayanlarin orani ise %7,8'dir. AiK egitimi %39.1 oraninda Dénem 5’de, %20.3
Dénem 4’de, %9.4 Donem 6’da yapilmaktadir. Her 3 dénemde de yapildigini belirten 1 Fakiilte olmustur. Fakiltelerin %60.9’u Groningen
Modelini kullanmaktadir ve %35.9 oraninda simile hastalardan yararlanildigi bildirilmistir. Simile hastalari, egitimli ve tcretli olarak Fakilte
digindan temin edenlerin orani %9.4’dur. Simile hasta olarak lisans 6grencilerinin kullanimi %14.1, tipta uzmanlik 6grencileri veya 6gretim
elemanlar %7,8, lisans 6grencileri, tipta uzmanlk 6grencileri veya 6gretim elemanlarini birlikte kullandigini belirtenler %9,4, personel
kullanimi %1.6 olarak ifade edilmistir. Bu soruya cevap verilmeme orani ise %57.7’dir. Tirkiye’de yeni kurulan veya heniiz Tibbi Farmakoloji
dersleri baglamamis olan ya da ulasilamayan Tip Fakulteleri dikkate alindiginda, anket mevcut evrenin yaklasik yarisini temsil etmektedir.
Anket sonuglari, lisans diizeyinde AiK egitiminin biiyiik oranda verilmekte oldugunu, Fakiiltelerin yaridan fazlasinin halen Groningen Modelini
kullandigini ancak simdle hastalardan yararlanma oraninin gérece diigik oldugunu gostermektedir.

(Bu anket, “Akilci ilag Kullanimi Egitiminde Sanal Hasta Uygulama Ortaminin Gelistirilmesi isimli proje, TUBITAK-1001, No: 220K340”
kapsaminda TFD-KFCG isbirligi ile yirdtilmustiir.)
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Rational use of medicines in medical faculties: current situation in undergraduate education

Canan Uluoglu
TFD-KFCG member, GUTF Medical Pharmacology Department

The purpose of this presentation is to reveal the status of Rational Drug Use (RDU) education at undergraduate level in Medical Faculties in
Turkey. On the website of the Higher Education Institution (YOK), it is seen that there are a total of 130 universities with a Faculty of Medicine.
A total of 3 questions-survey (with subheadings) about "Undergraduate RDU Education" was sent by e-mail to 78 Faculties whose contact
address could be reached from the Medical Pharmacology Department of these universities. 64 Pharmacology Department answered the
questionnaire. 42.2% of the Faculties that answered the questionnaire are from Istanbul, Ankara and izmir, while the remaining 57.8% are
from other cities. 89.1% of Medical Faculties provide RDU education. 70.3% of the trainings are under the responsibility of the Medical
Pharmacology Departments, and 12.5% are multidisciplinary. RDU education is structured as 67.2% internship and 25% theoretical course.
The rate of those who did not answer is 7.8%. RDU training is carried out at a rate of 39.1% in Term 5, 20.3% in Term 4 and 9.4% in Term 6.
In one faculty, RDU education was given in the 4th, 5th and 6th terms. 60.9% of faculties use the Groningen Model and 35.9% use simulated
patients. The rate of using paid simulated patients from outside the Faculty is 9.4%. The use of undergraduate students as simulated patients
was 14.1%, medical residency students or lecturers were 7.8%, undergraduate students, medical residency students or teaching staff were
used together 9.4%, and staff use was 1.6%. The rate of not answering this question is 57.7%. Considering newly established or inaccessible
Medical Faculties, the survey represents about half of the current population. The results of the survey show that RDU education is given at
the undergraduate level to a large extent, more than half of the Faculties still use the Groningen Model, but the rate of benefiting from
simulated patients is relatively low.

(This survey was carried out in cooperation with TFD-KFCG within the scope of the project titled "Developing the Virtual Patient Application
Environment in Rational Drug Use Education”, TUBITAK-1001, No: 220K340.)
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Akilci ilag kullanimi egitiminde teknolojinin kullanimi

Dog. Dr. Ahmet Altun

Sivas Cumhuriyet Universitesi, Tip Fakiiltesi, Farmakoloji Anabilim Dall, Sivas-Tiirkiye

Son yillarda, saglik ve tip egitiminde yapay zeka da dahil olmak Gzere teknolojinin tst diizey kullaniminin etkisi ¢1g gibi blytimustir. Bu gelisim
adimlari, saglik personeli ve doktorlarin egitim ve 6gretimini iyilestirecektir. Nesnelerin interneti (I0T), tip doktorlari icin de yeni bir yol
agmistir. En son teknoloji, 6grencilerin ve tip uzmanlarinin diinyanin diger koselerinde dogrudan o6nlerinde gergeklestirilen karmasik
operasyonlari bile deneyimlemelerine ve anlamalarina yardimci olmaktadir. Dinya c¢apinda ileri teknoloji ve tibbi ilerleme Uzerine
konferanslar ve seminerler, tip egitimi modelinin ilerlemesini artirmaktadir. Ayrica saglk bilgi teknolojisinin sagladig avantajlar, e-saglik ile
diinyanin her koésesinde saglk hizmeti sunma hayalini gergeklestirmistir. Modern tip egitimi, bilim adamlari, klinik akademisyenler ve
uygulayici doktorlar tarafindan yiritilen arastirmalardan biytk 6lglide yararlanmaktadir.

Yapay zeka cerrahi prosedirlerin gergeklestirilmesi ve teshis yapmak gibi durumlarda daha yeni teknoloji kullanilarak ultra hassasiyetle
gergeklestirildigi yerlerde en 6nemli rolii oynamistir. Ayrica, blyik veri bilimi ve bulut tabanli veriler ile tip 6grencilerinin vaka galismalarini
anlamalarina ve maksimum dogrulukla analiz etmelerine olanak tanimaktadir. Sanal Gergeklik (VR) ve artirilmis gergeklik (AR), tip 6grencileri
icin gogunlukla yararlidir. E-6grenme modeli ve sinif uygulamasi, tip egitimi ve 6gretiminde AR ve VR'yi birlestirmekte kullanilabilirligini
artirmaktadir. Cerrahi similasyon, rehabilitasyon bakimi, agri yonetimi ve davranigsal terapi, 6grencilerin hastalara ileri dizeyde bakim
saglayan bir ara¢ haline gelmektedir. Karma gergeklik (MR), gelecekte hemsirelik ve tibbi saglik alanindaki uygulamalarinda kaginilmaz
gorinmektedir.

Tiim bu teknolojik gelismeler farmakoloji egitimine yardimci olabilir. Ozellikle akilci ilag kullanimi uygulamalari, z kusag! tip 6grencilerinin
farkli yaklasimlar gerektirmesi nedeniyle son teknolojilerin kullanimi bu 6grencilere ulasmada fayda saglayabilir. Teknolojik yaklagimlarin
uygulanmasi bir segenek degil, zorunluluk gibi gériinmektedir. Bu konusmada akilci ilag kullanimi egitiminde teknolojik kullanim 6rnekleri
Ozetlenecektir.
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Technologically rational use of drugs

Assoc. Prof. Dr. Ahmet Altun

Sivas Cumhuriyet University, Medical Faculty, Department of Pharmacology, Sivas-Turkey

In recent years, the impact of the high-end use of technology, including artificial intelligence in health care and medical education, has
snowballed. These developmental steps will improve the training and education of medical staff and doctors. Internet of Things (IOT) has
also opened a new road for medical practitioners. The latest technology helps students and medical professionals to experience and
understand even complex operations carried out directly in other corners of the world right in front of them. Conferences and seminars
worldwide on advanced technology and medical progress increase the progress of the medical education model. Also, the edges provided
by health information technology have realized the dream of providing health care services in every corner of the world through e-healthcare.
Modern medical education greatly benefited through research conducted by scientists, clinical academics, and practicing doctors.

Artificial intelligence and engine learning have played the most significant role, where surgical procedures and diagnosis are carried out with
ultra-precision using newer technology—precisely from the help of robot-assisted, heart diagnosis, clinical training, drug safety, drug
administration, controlled behavior studies, and treatments of medical and nursing education combining current technology learning in
health care and doctor's practice. Furthermore, large data science has been sourced and manages data clouds, allowing medical students to
understand case studies and analyze with maximum accuracy. Virtual Reality (VR) and augmented reality (AR) are also helpful for medical
students for the most part. The e-learning model and class practice combine AR and VR in medical education and training. Surgical simulation,
rehabilitation care, pain management, and behavioral therapy help students understand and become an expert medical practitioner who
provides advanced care to patients. Mixed reality (MR) has also projected its application in nursing and medical health in the future.

All these technological advances may help pharmacology education. Especially, rational drug use applications may benefit cutting-edge
technologies since the z-generation med students will require different approaches. It seems it is not an option but a necessity. This speech
will summarize examples of technological use in rational drug use education.
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"Endustride Kariyer: Farmakologlar icin endiistride kariyer olanaklar”

Sozlesmeli arastirma kuruluslarinda kariyer

Dr. Oguz Akbas
Monitor Medikal Arastirma ve Danismanlk Tic.Ltd.Sti.

Turkiye Cumhuriyetinin ilk 40 senelik gelisiminde, eczanelerin, girisimci bir ruhla gesitli formulasyonlar gelistirmesi 6nemli bir
yer tutar. Bu slireg Tiirkiye’de ilag endistrisini gelistirmis, sonralari Nejat Eczacibasi 6nderliginde Eczacibasi gibi firmalar birgok
uluslararasi firmayi Turkiye ile tanistirarak endistrinin ilerlemesini ve gesitlenmesini saglamistir. 1953’te Squibb and Sons
Corporation ve 1957’de Pfizer’in Tiirkiye’de yerlesik ofis ve Gertim tesislerini kurmalari ise Tiirkiye’nin bugiinkii Diinya ilag
Endustrisi igindeki glgli Gilke konumuna gelisinin baslangicini olusturur.

Turkiye’de 70’li yillara, uluslar arasi firmalarin ve yerli ilag sanayisinin ilk medikal bélimleri kurmalari ile gegilmistir. Bu
bolimlerde calismaya baslayan doktorlarin farkli uzmanlik alanlari oldugunu biliyoruz, kadin dogum, anesteziyoloji gibi. Bu
dénemin en 6nemli 6zelligi artan rekabeti karsilayabilmek i¢in Tibbi Miimessillerin daha iyi egitilmesi gerekliliginin ortaya
¢tkmasi ve buna bagh olarak da tip doktorlarinin yeni bir kariyere gegmeleridir.

ilk farmakoloji izmaninin endistride calismaya baslamasini 1980-1983 olarak tarihlendiriyoruz. Seksenli yillarda bu sektérde
calismakta olan farmakologlarin sayisi 4’dur. Doksanli yillarda ve 2000’li yillarda bu sayi artmistir ama 15’i gegmemistir. Bunun
nedenini, farmakoloji evreninin akademiyi tercih etmesi olarak belirleyebiliriz. Farmakolojinin temel yaklasimi itibariyle
sektorde yer bulamayisinin nedeni ise, 6zellikle yerli ilag sanayisinin ilag gelistirmeyi sadece bir “kopya lriin meselesi” olarak
algilamasi ve bunu yeterli gérmesidir. Bu nedenle de farmakologlar medikal midir konumundan ileri gidememislerdir.

Farmakologlarin “ilag gelistirilmesi slireclerinde” yer almalari 6nemlidir. Ancak, bu alandaki kisitli olanaklar ve yaklasimlar,
farmakologlarin bir agilim yaparak bu alanda galismalarinin 6niindeki en 6nemli engel gibi goziikmektedir.
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Uluslararasi ilag firmalarinda kariyer

Hiilya Demirel

Novartis, Tiirkiye

Uluslararasi ilag firmalarinda, eczaci ve doktorlar igin oldukga genis kapsamli kariyer olanaklari mevcuttur. Yeni molekiil kesfinden baglayarak,
kesfedilen molekdllerin klinik arastirmalarinin yiritilmesine kadar tim ulusal veya uluslararasi ilag gelistirme safhalarinda, ilag
ruhsatlandirma departmanlarinda, ilag guvenliligi ile ilgili alanlarda, Griinlerin Medikal ve Pazarlama faaliyetlerinde, Uyum ve Etik ya da Kalite
Departmanlarinda ve Genel Yonetim alanlarinda doktor ve eczacilar igin firsatlar oldugunu, mevcut Orneklere istinaden sdylemek
mimkiindiir. Farmakologlar icin de, sektérdeki ilgi alanlarina gére, tiim bu saydigimiz alanlarda kariyer olanaklari mevcuttur. Ozellikle bilimsel
alanda galismaya devam etmek isteyenler icin yeni molekdl kesfi i¢in arastirma ve gelistirme laboratuvarlari, yeni molekiillerin gelistirme
stratejisini yonetme, ya da tedaviye sunulmusg Grinlerin devamlilik stratejisini yiritme, klinik arastirma tasarimi, bu kapsamda klinik
arastirma protokolii yazma, klinik arastirmalari yiirlitme, ydonetme, yayinlama, tedaviye sunulan yeni trinlerle ilgili sirket igi egitimler vs gibi
ok cesitli alanlarda firsatlar olabilir. ilag firmalarinda calisirken bilimsel yetkinlik gibi nemli bir kritere ilave olarak, yapilacak islerle ilgili
gerekli olabilecek teknik donanim sirket ici egitimlerle tamamlanabilmektedir. Ayrica iletisim becerileri, liderlik, paydas yonetimi, meraklilik,
hizli 6grenme kabiliyeti, sunum teknikleri gibi bir¢ok yetkinlik de kariyer gelisiminde énemli rol oynamaktadir. Sektérde galismaya baslayan
Farmakolog Eczaci ve Doktorlarin, kendilerini gelistirdikge mimkiin olabilecek tamamen farkl yeni alanlara yonelmeleri ve galismak istedikleri
yeni alanlara gegis yapmalari da her zaman mumkunddr.
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Career in international pharma companies

Hiilya Demirel

Novartis, Turkey

There are a wide variety of career opportunities for pharmacists and medical doctors in international pharma companies. Based on the real-
life examples, it is possible to say that these opportunities may be in all national and international clinical research and development areas
starting from new molecule discovery to clinical trials conduct as well as in regulatory activities to register the drugs, patient safety activities,
medical and marketing activities of registered products, compliance and ethics or quality departments and in general management. For
pharmacologists, all these career opportunities exist in the areas indicated above as well based on the interest. If the area of interest is in
scientific activities, there could be opportunities in different areas like research and development laboratories for new molecule discovery,
management of development strategies of new molecules or management of maintenance strategies of mature products already in therapy,
clinical study design, clinical study protocol writing, clinical study conduct, clinical study management, publication, company level trainings
for newly registered molecules etc. In addition to scientific competencies, the technical skills which might be needed while working in pharma
companies, could be compensated with the trainings given within the company. Furthermore, there could be some other competencies like
communication skills, leadership skills, stakeholder management, curiosity, high agility to learning, presentation skills etc. which could help
significantly to the career development. It is always possible for pharmacists and medical doctors specialized in pharmacology who started
to work in a pharma company to move to a completely new area that they want to work based on the availability and interest as long as they
develop themselves.
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Konferans/Conference 2

In silico medicinal chemistry in drug discovery: focus on multi-targeting compounds
Stefano Alcaro

Laboratorio di Chimica Farmaceutica, Dipartimento di Scienze della Salute, Universita “Magna Graecia” di Catanzaro,
Campus “S. Venuta”, Viale Europa, 88100, Catanzaro

Computational tools belong to the innovative strategy in many scientific fields, including Medicinal Chemistry. When combined to advanced
techniques in structural biology, they can be defined as rational approaches to drug discovery and speed up dramatically the process of
identification of novel bioactive compounds.

Another important and emerging issue pertinent to the modern pharmacology regards the opportunity offered by bioactive compounds
endowed with the capability to interact selectively with two or more macromolecular targets, exerting their effects against certain
therapeutic goals in a synergic fashion. This innovative concept stimulated the creation of the COST Action MuTalig focusing on novel ligands
with multi-targeting action. The repurposing issue is also consequence of this concept, particularly desired against SARS-CoV-2 in the last two
years. It can be well translated to the revaluation of beneficial properties of natural compounds, whose bioactive components should be the
scientific basis of the modern nutraceuticals.

In this keynote communication computational tools, multi-targeting concepts and application in the drug discovery process will be presented,
including some success stories and currently running research projects also pertinent to natural bioactive compounds.
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Konferans/Conference 3

Heat shock protein 90 inhibitors in the management of acute and chronic lung injury
John D. Catravas, Pavel A. Solopov, Ruben M.L. Colunga-Biancatelli, Christiana Dimitropoulou

Old Dominion University and Eastern Virginia Medical School, Norfolk, VA, USA

Heat shock proteins (HSPs) constitute a large family of co-chaperones classified by molecular weight and involved in the correct folding of a
large number of “client proteins”, including kinases, transcription factors, and E3 ubiquitin ligases. HSP90 forms complexes with 60% of
human kinases, 30% of ubiquitin ligases, and ~7% of transcriptional factors. When these proteins are irreversibly damaged, HSPs promote
their proteasomal degradation. Through the refolding of misfolded proteins, segmentation of aggregated proteins and degradation of
abnormal proteins, HSPs represent a crucial sophisticated machinery, which is activated by stress to preserve cell proteostasis. Upon HSP90
inhibition, HSP90-client kinases are redirected through degradation or accumulation. HSP90 inhibitors have shown already efficacious results
in cancer, neurodegenerative, and inflammatory diseases. Geldanamycin was the first discovered HSP90 inhibitor, but problems with
solubility and unwanted side effects have prevented its further development and, instead, have promoted the design of second and third
generations of small molecule inhibitors many of which are currently in clinical trials. We and others have taken advantage of the anti-
inflammatory actions of these inhibitors and, in in vitro and in vivo preclinical studies, have demonstrated their efficacy in preventing and
restoring alveolo-capillary barrier integrity, modulating ALI/ARDS and significantly reducing pulmonary fibrosis in a number of animal models
of human disease. These results suggest that HSP90 inhibitors may soon prove useful in the pharmacological management of pulmonary and
other inflammatory disease.
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Mini Panel/Mini Session: “Novel pharmacological approaches to sepsis and covid-19”

Vitamin c, thiamine, hydrocortisone, and melatonin (m-hat) modulates the heat shock protein network in septic patients
and prevents peripheral blood mononuclear cell apoptosis and immunoparalysis

Colunga Biancatelli Ruben M.L., Solopov P., Marik P. E., John D. Catravas

Ascorbic acid, thiamine, hydrocortisone, and melatonin are the constituents of the m-HAT therapy a new and promising multi-drug approach
to sepsis. Intracellular and extracellular heat shock proteins (HSPs) sustain a complex signaling network which mainly reacts to stress, heat,
and hypoxia, guaranteeing survival and mediating adaptative responses to environmental insults. We tested the hypothesis that the
beneficial effects of the m-HAT treatment could be the result of its immunomodulative actions on HSPs expression in patients with sepsis
and septic shock. We examined both extracellular HSPs (eHSP90, eHSP70) and intracellular HSPs (iHSP90, iHSP70, iP-HSP90) at admission and
after 24, 48 and 96h. A total of 24 patients and 4 healthy controls were included. Peripheral blood mononuclear cells were collected at every
time point from Group A (n=19) subjects, receiving the adjunctive m-HAT therapy and Group B (n=5) subjects, treated normally. Intracellular
HSP90 was dramatically reduced among both groups at admission compared to healthy subjects (p<0.05); at 96h Group A showed higher
iHSP90 values, compared to group B (p<0.05). Intracellular phospho-HSP90 was increased at admission compared to healthy controls
(p<0.05) and was maintained elevated throughout the hospital stay in both groups. iHSP70 levels exhibited two Distinct patterns: subtype 1,
Cytoreduced and subtype 2, Cytoprotective (p<0.05). Subtype 1 had lower iHSP70 values than healthy controls and subtype 2 showed up to
twice the iHSP70 values of healthy controls; both subtypes correlated with absolute lymphocyte count. Our preliminary results suggest that
m-HAT therapy could exert its beneficial effects though modulation of the HSPs network.
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New animal model of covid-19

Pavel A. Solopov

Old Dominion University, USA

The SARS-CoV-2 pandemic has infected more than 85,900,000 people and provoked the death of more than 1.9 million worldwide.
Therapeutic options remain limited, and vaccines may exhibit narrow efficacy, due to short supplies, delays in distribution and the emergence
of new resistant strains. It is mandatory to study new therapeutic approaches that modulate the strong inflammatory response observed in
the lung, prevent respiratory failure and improve outcomes. The study of SARS-CoV-2 pathogenicity in vivo is challenging due to the necessary
biosafety laboratory regulations. Thus, we developed an acute lung injury model by intratracheally instilling the S1 subunit of SARS-CoV-2
Spike S protein (400 pg/kg, 2 ml/kg body weight) in K18-hACE2 transgenic mice that overexpress the human receptor for SARS-CoV-2 Spike
protein S, ACE2, and investigated outcomes 72 hours later. Mice exhibited an acute decline in body weight during the first 48 hours following
instillation, compared to saline-instilled controls. At 72 hours, bronchoalveolar lavage fluid demonstrated a dramatic increase in white blood
cell content, particularly neutrophils, and marked proteinosis compared to controls. Histologic examination of lung tissue revealed hyaline
membranes, alveolar septal thickening, and a large number of neutrophils in the interstitial and alveolar spaces of Spike protein S exposed
mice. We propose that a single exposure of K18-hACE2 mice to SARS-CoV-2 Spike Protein S subunit S1 may represent a valid model of COVID-
19, allow the study of the molecular mechanisms of SARS-CoV-2 induced lung injury and be useful in the investigation of potential new
therapeutic approaches to the management of COVID-19 as well as future coronavirus-dependent respiratory diseases.
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Mini Konferanslar/Mini Conferences

Yeni terapotik hedef olarak 5-ht7 reseptorleri

Prof. Dr. Elif Cadirci

Atatiirk Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali

Serotonin (5-hidroksitriptamin, 5-HT) biyolojik bir amindir ve 14 farkli reseptor alttipinin olmasi, bu nérotransmitterin genis fizyolojik
etkilerinin agiklanmasina kolaylik getirmektedir (1). Serotonin depresyon, anksiyete, sirkadyen ritim, sizofreni, bulimia nervoza, anoreksia
nervosa, astim, enflamasyon vb. birgok hastaligin patofizyolojisinde rol almaktadir. Kronik inflamasyonun timor karsinogenezinde ve timor
gelisiminde hayati role sahip oldugu bilinmektedir (2). 5-HT7 de serotoninin en son kesfedilen ancak en az karakterize edilmis
reseptorlerinden biridir. Bu reseptoriin varligi ilk olarak 1993’de birbirinden bagimsiz birgok laboratuvar tarafindan gosterilmistir (3-6). Doku
dagihmi arastirildiginda o6zellikle beyin dokusunda talamus, hipotalamus, serebral korteks, hipokampiis ve amigdala da bulundugu
gosterilmistir (7-9). Son yillarda bu reseptérlerin fonksiyonlari hakkinda birgok galisma yapilmistir. 5-HT7 reseptorlerinin santral sinir sistemi
tzerindeki etkileri ozellikle detayl bir sekilde gahsiimig, sirkadyen ritim ve (10) termoregllasyonda rol aldiklar gosterilmistir (11).
Hipokampuse baglh 6grenme ve hafiza fonksiyonlarinda rol aldigi (12, 13) ayrica néroendokrin dizenlemeye katkida bulundugu iddia
edilmistir (14). Ancak bu reseptorlerin periferdeki ekspresyonlari ile ilgili galismalar oldukga kisithdir. Periferal dokularda 5-HT7 reseptor
mMRNA’sI ileum, dalak, endokrin bezler ve arterlerde gosterilmistir. Periferde diiz kaslar Gzerinde bulunmalarindan dolayr muhtemel etkileri
arastirlmig ve irritabl bagirsak sendromunda rol aldigi gosterilmistir (15, 16). Bu reseptorlerin pulmoner, koroner arterler ve aort gibi
arterlerde bulundugu gosterilmistir (17, 18). 5-HT7 reseptorlerinin gastrointestinal sistemde ve damar yataginda diiz kaslarin gevsemesinde
rol aldigi bu etkisinin de adenilat siklaz araciligi ile gergeklestigi iddia edilmistir (19).

Periferik etkileri santral etkilerine gére daha az arastirilmis olan bu reseptérlerin inflamatuvar sureglerdeki rolleri arastirma grubumuz
tarafindan galigilmistir (20). Periferde saglikh dokularda dustik olan 5-HT7 reseptorlerinin inflamasyon (20), sepsis (21), miyokard enfarktisu
(22) gibi durumlarda arttigi laboratuvarlarimizda gosterilmistir. Deney hayvanlarinda modellenen bu patolojilerde 5-HT7 reseptdr agonisti
gerek inflamasyonda azalmaya gerekse diger parametrelerde iyilesmeye neden olmustur. Parasetamol, etanol ve karbontetraklorr gibi farkh
kimyasallarla induklenen karaciger hasarinda 5-HT7 reseptor mRNA ekspresyonunda artma gosterilmis, 5-HT7 reseptor agonisti
uygulandiginda hem hasarin hem de bu ekspresyon artisinin geriledigi gosterilmistir (23). Bu galismalarin devaminda immun sistemle iligkisi
oldugunu ve viicudumuzun bir savunma mekanizmasi olarak patolojik olaylarda katkida bulundugunu dusindigiimiz 5-HT7 reseptorlerinin
mide, meme ve prostat (24) kanserlerindeki rolleri arastiriimistir. Bu kanserlerde de 5-HT7 reseptorlerinin ekspresyonunda artis gozlenmis
ve reseptor antagonistiile yapilan tedavide anlamli antikanser etki ortaya konulmustur. Béylece 5-HT7 reseptorlerinin santral sinir sisteminde
birgok fizyolojik mekanizmada yer almasinin yanisira kanser gelisim ve tedavisinde de rol alabilecegi gosterilmistir. Meme, prostat ve mide
kanserli dokularinda saglkli dokulara gore bu reseptérlerin ekspresyonu yiksek gikmistir. 5-HT7 reseptorlerinin kanserli dokularda artmig
ekspresyonu bu reseptorlerin kanserde kotl prognoza katkida bulunan ve/veya savunma sisteminin bir komponenti olarak rebound artan
reseptorler olabilecegini disindirmustir. Yaptigimiz calismalarda 5-HT7 reseptérlerinin farkl patolojilerde artmasi ve agonist ve/veya
antagonist uygulamasinin patolojilerde olusturdugu gerilemeler alternatif tedavi yontemlerinin gelistirilmesi agisindan olduk¢a 6nemlidir. Bu
baglamda 5-HT7 reseptorleri ilag hedefleri olarak in vitro, invivo ve klinik arastirmalarda daha detayl sekilde incelenmelidir.

Tesekkiir: Bu calismalar TUBITAK-1125627 ve TUBITAK-2145S006 numarali projeleri ile Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu
tarafindan desteklenmistir.
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5-ht7 receptors as new therapeutic targets

Prof. Dr. Elif Cadirci

Atatiirk University, Faculty of Medicine, Department of Pharmacology

Serotonin (5-hydroxytryptamine, 5-HT) is a biological amine and the presence of 14 different receptor subtypes makes it easy to explain the
broad physiological effects of this neurotransmitter (1). Serotonin plays a role in the pathophysiology of many diseases such as depression,
anxiety, circadian rhythm, schizophrenia, bulimia nervosa, anorexia nervosa, asthma, inflammation, etc. It is known that chronic
inflammation has a vital role in tumor carcinogenesis and tumor development (2). 5-HT7 is also one of the most recently discovered but least
characterized receptors for serotonin. The presence of this receptor was first demonstrated in 1993 by many independent laboratories (3-
6). When tissue distribution is investigated, it has been shown in thalamus, hypothalamus, cerebral cortex, hippocampus and amygdala (7-
9). In recent years, many studies have been conducted on the functions of these receptors. The effects of 5-HT7 receptors on the central
nervous system have been studied in detail, and it has been shown that they play a role in circadian rhythm and (10) thermoregulation (11).
It has been claimed that it plays a role in learning and memory functions related to the hippocampus (12, 13) and also contributes to
neuroendocrine regulation (14). However, studies on the peripheral expression of these receptors are very limited. In peripheral tissues, 5-
HT7 receptor mRNA has been demonstrated in the ileum, spleen, endocrine glands, and arteries. Because of their presence on smooth
muscles in the periphery, their possible effects have been investigated and it has been shown to play a role in irritable bowel syndrome (15,
16). It has been shown that these receptors are located in arteries such as pulmonary, coronary arteries and aorta (17, 18). It has been
claimed that this effect of 5-HT7 receptors in the relaxation of smooth muscles in the gastrointestinal tract and vascular bed is mediated by
adenylate cyclase (19).

The roles of these receptors in inflammatory processes, whose peripheral effects are less studied than their central effects, were studied by
our research group (20). It has been shown in our laboratories that 5-HT7 receptors, which are low in healthy tissues in the periphery, increase
in conditions such as inflammation (20), sepsis (21), myocardial infarction (22). In these pathologies modeled in experimental animals, the 5-
HT7 receptor agonist caused both a decrease in inflammation and an improvement in other parameters. An increase in 5-HT7 receptor mRNA
expression has been shown in liver damage induced by different chemicals such as paracetamol, ethanol and carbon tetrachloride, and it has
been shown that both the damage and this expression increase regress when a 5-HT7 receptor agonist is applied (23). In the continuation of
these studies, the roles of 5-HT7 receptors, which we think are related to the immune system and contribute to pathological events as a
defense mechanism of our body, in stomach, breast and prostate (24) cancers were investigated. An increase in the expression of 5-HT7
receptors was observed in these cancers, and a significant anticancer effect was demonstrated in the treatment with a receptor antagonist.
Thus, it has been shown that 5-HT7 receptors are involved in the development and treatment of cancer as well as playing a role in many
physiological mechanisms in the central nervous system. The expression of these receptors was higher in breast, prostate and gastric
cancerous tissues compared to healthy tissues. The increased expression of 5-HT7 receptors in cancer tissues suggested that these receptors
may be increased to contribute the bad prognosis in cancer and/or rebound mechanism of the defense system. In our studies, the increase
of 5-HT7 receptors in different pathologies and the regression of the pathologies after agonist and/or antagonist administration are very
important for the development of alternative treatment methods. In this context, 5-HT7 receptors should be examined in more detail in in
vitro, in vivo and clinical studies as new drug targets.
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Hidrojen siilfiiriin glokom tedavisinde terapotik potansiyeli

Prof. Dr. Selcuk Takir

Giresun Universitesi Tip Fakiiltesi Farmakoloji Anabilim Dali

Glokom hastaligi, merkezi sinir sisteminin de noronlari olan, retinada hiicre gévdeleri ve optik sinirde aksonlari bulunan, retina ganglion
hicrelerinin ilerleyici dejenerasyonu ile karakterize bir grup optik néropati olarak tanimlanmaktadir Retina ganglion hicrelerinin
dejenerasyonu ve optik disk ¢evresinde gukurlagma gorme kaybina katkida bulunmaktadir [1]. Hastaligin patofizyolojik temeli ve progresif
dejenerasyona katkida bulunan faktérler tam olarak aydinlatilamamustir [2]. Tedavi, g6z ici basincini dislirmeye dayanir, ancak cogu durumda
hastaligin ilerlemesini durdurmaz. Glokom tedavisinde, goz i¢i basinci azaltmaya yonelik uygulanan farmakolojik veya cerrahi gesitli
yaklagimlar, goz ici basing artisi nérodejeneratif hasar igin tek neden olmadigindan dolayi (goz igi basing artisi olmaksizin da glokom ortaya
¢ikabilmektedir) retinal ganglion hiicrelerini korumak igin néroprotektif yaklasima gerek duyulmaktadir [3]. Son on yilda, nitrik oksit ve karbon
monoksit gibi bir gazotransmitter olan hidrojen silfir, gesitli deneysel calismalarda retina ganglion hiicre sag kalimini artirarak ve/veya goz
ici basinci azaltarak bu hastaligin tedavisinde ilgi gekmektedir. Hidrojen silfiiriin néroprotektif etkisinde, reaktif oksijen radikallerini stipiiricd,
hucre igi glutatyon seviyelerini duzeltici veya K* kanallarini aktive ederek retinal vaskuler tonisu diizenleyici roliniin oldugu ileri strtlmustir
[4]. Yapilan ¢alismalarda, hidrojen silfir dondri NaHS'nin intravitreal enjeksiyonunun episkleral ven katerizasyonu metoduyla glokom
olusturulmus ratlarda goéz igi basincini azalttigi ve retinal ganglion hiicre sag kalimini arttirdigi gosterilmistir [5,6]. Bir bagka ¢alismada ise,
latanoprostun hidrojen sulfur salan bir tiirevi olan ACS67'nin, glokomatoz tavsan gozlerinde goz igi basincini dustrdiigtiniin gosterilmesinin,
insanlarda da glokom tedavisinde kullanimi konusunda guglu bir bulgu oldugu ileri stirilmustar [7].

Butlin bu bulgular birlikte degerlendirildiginde, hidrojen silfiiriin yiksek goz igi basincini dislriict ve retinal ganglion hicreleri tizerine
noroprotektif etkisi nedeniyle, glokomda terapotik potansiyelinin olabilecegi diistintilmektedir. Bununla birlikte hidrojen silfiiriin, dar bir
terapotik pencereye sahip olmasi (genellikle 200 uM'den az), dondrlerinin sulu ortamda kararsiz ve standart sicaklik ve basingta gaz halinde
olmasi gibi 6nemli zorluklari da bulunmaktadir. Ayrica hidrojen siilfuriin, farkli organlarda ve dokularda gok gesitli fizyolojik ve farmakolojik
etkilere de neden oldugu bilinmektedir. Ancak elde edilen gok sayida bulgu bizlere hidrojen sulfiir ile baglanti mekanizmalar tizerinden etki
eden yeni nesil bilesikler gelistirilebilecegini umudunu géstermektedir.
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Therapeutic potential of hydrogen sulphide in the treatment of glaucoma

Prof. Dr. Selcuk Takir
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The disease glaucoma is a group of optic neuropathies characterized by progressive degeneration of retinal ganglion cells which are the
neurons of central nervous system and have cell bodies in the inner retina and axons in the optic nerve. Degeneration of retinal ganglion cell
results in cupping around optic disc and contributes visual loss [1]. The pathophysiological basis and the factors contributing to the
progressive degeneration have not been fully characterized [2]. The treatment basis on to lower intraocular pressure but in most cases it
does not stop the progression of the disease. Although, pharmacological or surgical approaches are applied in clinical practices in order to
decrease intraocular pressure, neuroprotective factors are necessary in order to protect retinal ganglion cell since intraocular pressure
increase is not the only contributory cause for glaucoma - glaucoma can arise even when there is low intraocular pressure [3]. In recent
decade hydrogen sulphide, a gasotransmitter as nitric oxide and carbon monoxide drawn attention in the treatment of this disease through
improving retinal ganglion cell survival, and decreasing intraocular pressure in experimental animal models. Several mechanisms were
suggested in the neuroprotective effect of hydrogen sulphide such as; acting as a scavenger for reactive oxygen species, restoring intracellular
glutathione levels or regulating retinal vascular tone through activation of K* channels [4]. In recent studies; intravitreal injection of hydrogen
sulphide donor NaHS was shown to decrease intraocular pressure and retinal ganglion cell degeneration [5,6]. ACS67, a hydrogen sulphide-
releasing derivative of latanoprost, was reported to decrease in intraocular pressure in glaucomatous rabbit eyes which strongly suggest that
a utility in the treatment of glaucoma in human [7].

Taken together, it can be suggested hydrogen sulphide can play a novel role in the treatment of glaucoma due to its dual therapeutic potential
of simultaneously lowering elevated intraocular pressure and providing neuroprotection to retinal ganglion cells. However, there are some
challenges, including a narrow potential therapeutic window (usually less than 200 uM), aqueous instability of its donors, gaseous nature at
standard temperature and pressure. Moreover, it elicits various physiological and pharmacological responses in different organs. New
generation of compounds could be developed of which are acting through mechanisms associated with hydrogen sulphide.

References:
1. Weinreb RN, Khaw PT. Primary open-angle glaucoma. Lancet. 2004; 363 (9422):1711-1720.

2. Nickells RW, Howell GR, Soto I, John SW. Under pressure: cellular and molecular responses during glaucoma, a common
neurodegeneration with axonopathy. Annu Rev Neurosci. 2012; 35:153-179.

3. Tian K, Shibata-Germanos S, Pahlitzsch M, Cordeiro MF. Current perspective of neuroprotection and glaucoma. Clin Ophthalmol. 2015;
9:2109-2118.

4. Kimura H. Production and physiological effects of hydrogen sulfide. Antioxid Redox Signal. 2014; 20:783-793.

5. The effects of intravitreal H2S application on apoptosis in the retina and cornea in experimental glaucoma model. Z Erisgin, MA Ozer, M
Tosun, S Ozen, S Takir. Int J Exp Pathol 2019;100 (5-6), 330-336

6. Effects of intravitreous sodium hydrosulfide on intraocular pressure and retinopathy in ocular hypertensive rats.MA Ozer, Z Erisgin, S Ozen,
Y Tekelioglu, S Takir. Biotechnic & Histochemistry 2018; 93 (1), 8-14
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Conference/Konferans 4

Pandemi doneminde ilag arastirmalari

Aydin Erenmemisoglu

Farmagen Klinik Arastirma Merkezi & Alpan Farma Ar-Ge Biyot Ltd. Yonetim Kurulu Bagkani, Turkiye

COVID 19 Pandemisiyle birlikte hayatimizda kaginilmaz degisiklikler oldu, pek ¢ok uygulama degisti ve gecmiste rutin olarak yaptigimiz pek
¢ok seyi sorgular duruma geldik. Bunlardan bir tanesi de ilag klinik arastirmalaridir.

Her seyden 6nce gayet uyumlu ve iyi ylriiyen sistem tamamen durdu. En basta personelimize izin verdik suregelen galismalarin durduruldugu
konusunda Etik Kurul ve TITCK bildirimler yapildi. Tabii bu arada EMA klinik arastirmalarla ilgili onlemleri siraladi ve TITCK ¢alismalarin COVID
sartlarina gore duzenlenmesi amaciyla Klinik Arastirmalarda Alinacak Tedbirler” dokiimanini 20.03.2020 tarihinde yurirlige koyduktan sonra,
24.07.2020 tarihinde ise glincelledi.

Sozkonusu dokuman:

-Gegici durdurma veya erken sonlandirma

-Acil gtivenlilik 6nlemleri

-Protokol sapmalari/ihlalleri

-izleme faaliyeti (monitorizasyon)

-Arastirmada kullanilan Grinlerin tedariki
-Laboratuvar ve goriintileme hizmetleri
-Arastirma merkezi ziyaretleri (gonllu vizitleri)
-Arastirma merkezi ve arastirma ekibi degisiklikleri
-Arastirmaci toplantilari

-Egitimler

-Etik kurul toplantilari ve etik kurala yapilan bagvurular
-Etik Kurul ile ilgili Kuruma yapilan basvurular
-Gonllu sayisi artisi ve merkez ekleme
-Basvurularin degerlendirme sireleri/suregleri

Bu 6nlemler hayata gegirilirken ekip olarak birkag hafta gibi cok kisa bir stirede TITCK ile birlikte kendi algoritmalarimizi gelistirdik ve halen
kullandigimiz gibi pek ¢ok klinik aragstirmada da kullanildi. Bu 6nlemler biyoesdegerlik calismalari igin 6zetle:

. Gondulltler igin 6zel duyuru (Onayh)

- Randevulu gonillt taramasi

= Once PCR (negatif sart)

. 2 gece 3 glin tek kisilik odada izolasyon

- Tekrar PCR (negatif sart)

- Klinige transfer ve yatis islemleri

. Eliminasyon yarilanma dmrine gore adaptif arinma dénemi ve miimkiinse «tek giris-tek ¢ikis»

- Tekrar PCR (negatif sart)

- Eliminasyon yarilanma émriinden 6tuirl «tek giris-tek ¢ikis» mimkin degilse her periyod igin strecin bire bir tekrari

Bu donem iginde yurutmekte oldugumuz faz Il, faz Ill ve diger klinik galismalarda da hem TITCK in yayinladigi dokuman hem de kendi
gelistirdigimiz ve yukarida agikladigimiz 6nlemler paketi klinik ¢galismanin niteligine gére aynen veya kismen degistirilerek uygulandi.

Elbette rutin poliklinik hizmetler ve elektif ameliyatlarin kisitlanmasi klinik arastirmalara hasta alim hizini gok diigsiirdii. Ote yandan tiim
glgcliklere ragmen devam ettirilmeye ¢alisilan klinik arastirmalar icin de hastalarin evde takip yapilarak hastanelere gelmeden tedavi
ve klinik galisma izlemlerinin yapilmasi da gtindeme geldi. Bu alternatif ¢6ziim sadece pandemide degil daha sonraki donemler icin de
ciddi bir sekilde degerlendirilmelidir.
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Clinical studies during pandemia

Aydin Erenmemisoglu
Farmagen Clinical Research Center & Alpan Farma Ar-Ge Biyot Ltd. Chairperson of The Board, Turkey

Our life totally changed with COVID 10 pandemia, as well as many job descriptions, habits and daily activities.Clinical trials is also one them.

First of all; our very well organized system stopped At the beginning; we closed the door of clinic unit and all team stayed at home, at the
same time we informed Ethic Comitee and TITCK . During this sudden panic period EMA guidance came related to COVID precautions. TITCK

has also published a ducument at 20.03.2020 about pandemia and clinical trials and updated later at , 24.07.2020.
This document was about:

-Suspension or early closure

-Immediate safety precautions

-Protocol violations

-Monitoring

-Investigational medicinal products logistics
-Laboratory and imaging services

-Study center visits (volunteers)

-Changse on study centers or team

-Inevstigator meetings

-Educations

-EC meetings and submissions

-TITCK submissions

-New center opening and volunteer numbers increasing

-Approval process.

Ina very short time (in a few weeks) , we developed our algorithm for clinical operations ,discussing with TITCK daily. We are following all

yet and stil valid. Our algorithm has been followed by different centers., for bioavailability/bioequivalency studies:

. Approved special announcement for volunteers Goniillller igin 6zel duyuru

- Volunteer scrrening by an appointment

. Mandatory negative PCR test result first of all.

. Isolation in a single room during 2 nights 3 full days

L] Mandatory negative PCR test again

. Transfer to clinic unit and hospitalization

. According to elimination half -life of drug and adaptive wash out period in “one entrance one left” model

L] Mandatory negative PCR test again to discharge from unit

. Because of longer hal-life of molecule; “one entrance one left mode
to be repeated for each study period.

”

can not be possible; in this condition, all precautions have

Above mentioned precautions have been followed by our team also for all phase I-ll-lll except observational studies with some
modifications according to study protocol and kind of patient/volunteer population. Of course restrictions on elective operations and
routine policlinic services decreased our patient recruitment rate; we preferred better than “zero”. On the other hand; in spite of all
difficulties we completed our studies with some delays and time to time home nursing services and patient follow-up at home was

helpful. It should be discussed very detailed further even after COVID pandemia especially for some patients and studies.
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Panel/Session 3: “Novel mechanisms and treatments for cardiovascular diseases”

At2 agonists as a novel treatment in obesity-induced vascular dysfunction

Marisol Fernandez-Alfonso

Universidad Complutense de Madrid, Spain

The AT; receptor (AT:R) belongs to the “protective arm of the renin-angiotensin system (RAS)”. It is lowly expressed in most healthy tissues
but is strongly upregulated in several situations of vascular damage. The selective stimulation of the AT.R produces anti-inflammatory,
antioxidative, vasodilatory, and antifibrotic responses. Compound 21 (C21) is a selective agonist of Ang Il type 2 receptor (AT2R) which induces
vascular relaxation through nitric oxide (NO) release. Since AT2R is overexpressed in obesity, our hypothesis is that C21 might prevent the
development of vascular alterations associated with diet-induced obesity (DIO). This study shows that high-fat diet abrogates endothelial
angiotensin type 2 receptor (AT2R) signaling and its functional heretodimerization with the MasR and the B:R in the aorta of DIO mice. This
loss of action is preserved by treatment with C21 which prevents the development of endothelial dysfunction by maintaining vascular NO
bioavailability through PKA/p-eNOS and AKT/p-eNOS activation. This agonist favours the formation of heterodimers (AT,R/MasR and
B:R/MasR) providing new insights into the mechanisms of AT:R signaling. Moreover, C21 prevents unhealthy vascular remodeling,
extracellular matrix remodling and arterial stiffness. We conclude that AT:R stimulation might be a promising pharmacological strategy in
the management of obesity-derived vascular damage.
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Aptamer konjuge ilag tasiyici sistemlerin kardiyovaskiiler hastaliklarda uygulanmasi
Bilge Giivencg Tuna?, Elif Oztemiz?, Veli Cengiz Ozalp?, Soner Dogan3
1Biyofizik Anabilim Dali, Tip Fakiiltesi, Yeditepe Universitesi, istanbul, Tiirkiye
2Tibbi Biyoloji Anabilim Dali, Tip Fakiiltesi, Atilim Universitesi, Ankara, Tiirkiye

3 Tibbi Biyoloji Anabilim Dali, Tip Fakiiltesi, Yeditepe Universitesi, istanbul, Tirkiye

Arterleri olumsuz etkileyen ateroskleroz, yaygin bir koroner arter hastaligidir. Normal durumlarda, arterler genisleyerek kan akis hizini kontrol
eder. Arter duvarinin esnekligini kaybetmesi ve aterosklerotik plaklarin olusmasi stenoz gibi gesitli komplikasyonlara yol acar. Hastaligin bu
son agamasinda plak olusumunu geri dondiirmek oldukga zordur. Bu nedenle plak olusumunu en aza indirecek dnleyici uygulamalar en iyi
tedavi yaklagimi olarak kabul edilmektedir. Statinler, hiperkolesterolemi tedavisi ve aterosklerozun énlenmesi igin yaygin olarak kullanilan
lipid distiriict ilaglardir. Ancak klinik uygulamalarda etkisini gostermek igin ylksek dozlarda uygulanmalari gerekir. Bu nedenle, statinlerin
hedeflenebilmesi ve kontrollu salimi, ihtiyag duyulan konsantrasyonu azaltabilir ve boylece statinlerin kas harabiyeti ve karaciger fonksiyon
bozuklugu gibi yan etkileri en aza indirebilir. Aptamerler, hedeflerine karsi yuksek spesifik afiniteye sahip, tek sarmalli DNA ve RNA
oligontuikleotitleridir. Aptamer dizileri, kontrolli ilag salimi igin molekiler kapilar olusturmak amaciyla nanopartikillere konjuge edilebilir. Bu
galismanin amaci, atorvastatin yikli, inflamasyona hedefli bir kontrollii salim sistemi gelistirmektir.

Bu amagla pre- aterosklerotik alanda arttigi bilinen hiicre i¢i adezyon molekili-1 (ICAM-1)’ nu spesifik olarak hedefleyen bir aptamer segildi.
Atorvastatin (ATS-NP) yiklu aptamer kapili mezog6zenekli silika nanopargaciklar (MCM-41) sentezlendi ve AFM, TEM ve BET analizi ile
karakterize edildi. insan Umbilikal Ven Endotel Hiicreleri (HUVEC) 24 saat boyunca disiik salinimli akis (LOF) (2 ml/dakika) veya normal
laminar akis (NF) (7ml/dakika) altinda 5nM, 2nM ve 1nM atorvastatin veya esdeger ATS-NP konsantrasyonu ile inkiibe edildi. Protein
izolasyonu sonrasinda eNOS, peNOS, Akt ve pAkt seviyeleri Western Blot analizi ile belirlendi. Yikleme kontroli olarak gliseraldehit-3-Fosfat
Dehidrojenaz (GAPDH) kullanildi. HUVECIerin aterosklerozun baslangi¢ kosullarini taklit eden LOF’'ye maruz kalmasi, NF'ye kiyasla eNOS
protein ekspresyon seviyesini istatistiksel anlamli olarak azaltti. LOF kogsullarinda 2nM ATS-NP uygulanan gurupta eNOS seviyesi, tek basina
atorvastatin uygulanan guruba kiyasla yaklasik 4 kat daha yiliksekti. Bu sonuglara paralel olarak, LOF’a maruz kalan HUVEC'lerde Akt protein
seviyesi istatistiksel anlaml olarak azaldi. Ek olarak, 2nM ATS-NP grubunda Akt seviyesi, 1nM ATS-NP'den daha yuksekti. Sonug olarak 2nM
APT-NP, eNOS ve Akt protein seviyelerini atorvastatin uygulanan guruplara kiyasla daha etkili bir sekilde arttirdi.

Sonug olarak, enflamasyonu hedefleyen kontrolli atorvastatin salim sisteminin sentezlenmesi, spesifik hedefi olan ilag yukli inorganik nano-
kapilar igin uygun bir klinik uygulama alani olabilir. (L'Oreal-UNESCO Tiurkiye tarafindan desteklenmektedir “Bilim kadinlari igin 2019”)
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Application of aptamer conjugated drug delivery systems in cardiovascular diseases
Bilge Giivenc Tunal, Elif Oztemiz?, Veli Cengiz Ozalp?, Soner Dogan3
1Department of Biophysics, Faculty of Medicine, Yeditepe University, Istanbul, Turkey
2Department of Medical Biology, Faculty of Medicine, Atilim University, Ankara, Turkey

3Department of Medical Biology, Faculty of Medicine, Yeditepe University, Istanbul, Turkey

Atherosclerosis, which adversely affects arteries, is a widespread coronary artery disease. In normal cases, the arteries expand and
accordingly adjust the amount of blood flow velocity through arteries. Losing flexibility of the arterial wall forms atherosclerotic plaques and
these plaques cause clotting of arteries leading to the formation of various complications such as stenosis. At this stage of the disease, it is
difficult to reduce plaque formation. Therefore, preventive applications to minimize formation of plaques are considered to be best therapy
approach. Statins are commonly used lipid lowering drugs for treatment of hypercholesterolemia and prevention of atherosclerosis.
However, high dosages of statins are used to show its effect in clinical practices. Therefore, targeted delivery and controlled release of statins
may reduce the concentration needed. Subsequently, this delivery system may minimize the side effects of statins such as adverse muscle
events and hepatic dysfunction. Aptamers that have specific affinity against their targets similar to antibodies are single stranded DNA and
RNA oligonucleotides. Aptamer sequences can be conjugated to nanoparticles in order to form molecular gates for controlled release of
drugs. The aim of this study is to develop an inflammation targeted and controlled release system loaded with atorvastatin. For this purpose,
an inflammation-targeted aptamer is used. Intracellular adhesion molecule-1 (ICAM-1), which is known to be increased at atherosclerotic
area, is selected for drug delivery target. Aptamer-gated mesoporous silica nanoparticles (MCM-41) loaded with atorvastatin (ATS-NP) were
synthesized and characterized by AFM, TEM and BET analysis. Human Umbilical Vein Endothelial Cells (HUVEC) treated with 5nM, 2nM, and
1nM of atorvastatin or equivalent concentration of ATS-NP under low oscillatory flow (LOF) (2 ml/min) or normal laminar flow (NF) (7ml/min)
for 24 hour. Then, proteins were isolated and eNOS, peNOS, Akt and pAkt levels were determined by Western Blot analysis. Glyceraldehyde-
3-Phosphate Dehydrogenase (GAPDH) used as loading control. Implementation of LOF, mimicking pre-atherosclerotic condition, significantly
decreased the eNOS protein expression levels compared to NF. Under LOF conditions 2nM ATS-NP showed the highest eNOS expression
compared to other concentrations and the levels were approximately 4 fold higher compared to atorvastatin alone. Parallel with these
results, Akt was significantly decreased under LOF. In addition, Akt protein expression was higher in 2nM ATS-NP group than 1nM ATS-NP.
As a result, 2nM APT-NP increased eNOS and Akt protein expressions more effectively. In conclusion, synthesizing a targeted and controlled
atorvastatin release system can be a viable translational application for the inorganic nano-containers loaded with drugs. (Supported by
L'Oreal-UNESCO Turkey “For woman in science 2019”)
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Resolution pathways as a novel therapeutic targets in cardiovascular diseases
Jesmond Dalli

William Harvey Research Institute, UK

Understanding processes occurring within the vasculature may shed light onto events leading to both vascular as well as peripheral tissue
disease. We recently found that during both sterile and infectious inflammation n-3 docospaentaenoic acid is precursor to two novel autacoid
families termed as D-series resolvins (RvDn3pea) and 13-series resolvins (RvT). These mediators carry potent leukocyte and endothelial-
directed actions counter-regulating the production of inflammatory mediators including prostaglandins and leukotrienes. Using liquid
chromatography-tandem mass spectrometry-based lipid mediator profiling we found that RvDn-3opa are diurnally regulated in the plasma of
healthy volunteers. These changes in peripheral blood RvDn3 oea correlated with a circadian regulation of peripheral blood leukocyte and
platelet activation. The diurnal regulation of RvDn3pra Was lost in patients with cardiovascular disease (CVD) that also displayed increase
platelet and leukocyte activation. Of note, addition of RvDx-3pra to peripheral blood from CVD patients led to a significant downregulation of
activation markers on both platelet and leukocytes. RvT were also found to display potent actions in the circulation regulating systemic
inflammation via downregulating inflammasome components and upregulating of circulating prostacyclin concentrations. We also found
that these autacoids were responsible for mediating the host protective actions of statins during both sterile and infectious inflammation.
Together these findings establish the vasculo-protective actions of n-3 docospaentaenoic acid derived resolvins. They also identify novel
biomarkers in assessing vascular inflammation and the effectiveness therapeutics at regulating local and systemic inflammation.
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Panel/Session 4: “Farmaekonomik acidan biyoteknolojik ilaglar”

Diinyada saglik otoritelerinin biyoteknolojik ilaglara farmakoekonomik olarak bakis agisi

Dr. &gr. Uyesi Elif Hilal Vural

Lokman Hekim Universitesi Tip Fakiiltesi

Farmakoekonomik degerlendirmeler son yillarda saglik endustrisindeki uygulamalarda karar vericiler agisindan buyiik 6nem tasimaktadir.
Yaslanan nifus, ilag pazarinin dogal biytimesi, kronik hastaliklarin artisi, kisisellestirilmis tedaviye ihtiyacin artmasi ilag harcamalarinda artisa
neden olmaktadir. Kisith kaynaklarin dogru ve adil dagitimi, saglik pazarinda biyoteknoloji alaninda yasanan hizli gelismeler, biyoteknolojik
ilaglarin konvansiyonel ilaglardan pahali olmasi nedeniyle daha da 6nem kazanmistir. Ancak, pek c¢ok biyoteknolojik ilacin kiiglik hasta
gruplarinda kullanilmasi, yan etki potansiyellerinin tam olarak anlagilmamis olmasi klasik farmakoekonomik galismalari sinirlayan, otoriteler
agisinda da karar vermeyi kisitlayan faktorler olarak karsimiza gikmaktadir. Biyoteknolojik ilaglarin bircogunda hedef kitleyi tespit etmek tizere
biyobelirteglerin kullaniimasi ekstra maliyet olusturmaktadir. Bu durum kamunun yaptigi degerlendirmelerde salt ilag maliyetlerinin degil,
testlerin de maliyetlerin hesaplanmasini beraberinde getirmektedir. Biyoteknolojik ilaglarin yiiksek fiyatlari karsimiza zaman zaman ilaca
erigsim sikintisi olarak da gikmaktadir.

Biyoteknolojik ilaglar arasinda biyobenzer ilaglar potansiyel fiyat avantajlari nedeniyle bilyik bir beklenti olusturmustur. Ancak, biyobenzer
ilag pazari jenerik pazar kadar gelismis ve kurallari belirli bir yapiya heniiz ulagamamistir. Biyobenzer pazarinin olusmasinda fiyat indirimleri
ve rekabetini yaninda llkeye 6zgli pazar ozellikleri de etkili olmaktadir. Pek g¢ok lilkede biyobenzerlerin kullanimini artirmak Uzere
fiyatlandirma ve geri 6demede politika degisiklikleri tartisiimakta ve uygulanmaktadir. Fiyat diizenlemeleri, saglik teknolojileri
degerlendirmeleri, 6nceliklendirme uygulamalari ve satin alma kosullarinda yapilan diizenlemeler veya regeteleme diizeyindeki uygulamalar
ile biyobenzer ilaglardan beklenen kamu faydasi saglanmaya calisiimaktadir. Hindistan, Gliney Kore, Singapur gibi tlkelerde ise biyoteknoloji
tretim alt yapisinin gelistiriimesi temel bir politika hedefi olarak belirlenmistir. ABD, Birlesik Krallik, Hindistan gibi Ulkelerde ise start-up
yatinmlarin desteklenmesi biyoteknolojik alt yapinin gelistiriimesinde bir politika olarak uygulanmaktadir.

Biyoteknolojik ilag pazari yuksek maliyetlerine karsin tedavide sunduklari yeniliklerle ve yiikselen trendlerini korumaya devam edecekleri
beklenmektedir.

Kaynaklar:

1) Szucs TD and Schneeweiss S. Pharmacoeconomics and its role in the growth of the biotechnology industry. . Journal Of Commercial
Biotechnology. Vol 10. No 2. 111-122. December 2003.

2) Rémuzat C, Kapusniak A, Caban A, lonescu D, Radiere G, Mendoza C, Toumi M. Supply-side and demand-side policies for biosimilars: an
overview in 10 European member states. J Mark Access Health Policy. 2017 Apr 28;5(1):1307315.
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Health economics for biopharmaceuticals and evolving need for new capabilities

Abdiilkadir Keskinaslan, MD, MBA, MPH.

Takeda Pharmaceutical International AG.

The ageing population and rising prevalence of chronic diseases are putting pressure on healthcare systems to transform healthcare and
increase the value it provides to patients. Healthcare expenditure is skyrocketing across the world, increasing faster than the rest of the
global economy. Evidence is increasingly important for access, with evidence requirements that go beyond regulatory approval. Payer
requirements are diverse across markets, leading to tradeoffs in developing a broad global access plan and local evidence needs. Outside the
U.S. most payers use therapeutic referencing or health economics to control price and/or reimbursement of prescription drugs.

Standard health technology assessment criteria are not designed for rare diseases and Cell and Gene Therapies (C&GT). In Europe, health
care systems have started to implement regulations to accommodate innovative therapies. Value based contracts can be a solution to
address some of the challenges from payors in uncertainty of novel therapies. Access to C&GT is not only driven by price; also, policy systems
need to change to ensure sustainability of pricing going forward. Responsibility of value demonstration and ‘fair’ pricing lies with the
manufacturer. Attempts to build a value-based pricing have had a limited adoption and all have shortcomings. Product value expands beyond
the current focus on the payer perspective. Need to capture value beyond clinical and payer-specific benefits, with new approaches. Need
to look at developing value cases for products, through bottom-up building blocks of where the product brings value.

Healthcare changes are demanding for specialized access skillset for Health Economists. Multiple trends are driving the evolution of access-
related competencies and the pathway for building market access competencies for the Future. Economic Models drive key deliverables
across the product lifecycle. Outputs from access roundtable on access capabilities suggest key capabilities for health economists within
access framework (1, 2). Evidence synthesis supports developing product value propositions to obtain successful payer/ HTA appraisals.
Whereas Evidence generation supports the identification and generation of evidence that will support optimal access. Access leaders need
to engage with a broad set of external stakeholders to increase disease awareness, strengthen health systems and their capacity for diagnosis
and treatment, and find new, sustainable financing solutions. Finally, COVID-19 has accelerated the trend toward new digital tools, real-
world data and advanced analytics in healthcare. In today’s world, clinical science and practice are increasingly complementing each other
and supporting health systems and delivery of care to improve patient outcomes.

References:

1.BCG Roundtable members. Building Market Access Competencies for the Future. Pharmaceutical Executive. Nov 2016. Accessible at
https://cdn.sanity.io/files/Ovwv8moc6/pharmexec/8ead5cb066e26cc578357f73cabcfffea034f2b5.pdf/PharmExec_%2520Regular%25201ssue
%2520_Nov2016.pdf

2.BCG Roundtable Members incl. Keskinaslan A. A Framework for Future Strengthening Market Access Competencies. Pharmaceutical
Executive. Aug 2021. Pages 34-36. Accessible at https://www.pharmexec.com/view/a-framework-for-future-strengthening-market-access-
competencies
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Yerli tretici bakis agisi ile biyoteknolojik ilaglarin farmakoekonomisi

Op. Dr. Sami Tiirkoglu

Tiirkiye ilag Sanayi Dernegi (TISD) Genel Sekreteri

Biyoteknolojik ilaglar pek ¢ok tedavi alaninda giderek daha fazla 6nem kazanmakta, diinyadaki gelismelerle uyumlu sekilde Tiirkiye’de de
biyolojik Grtinlerin kullanimi giderek artmaktadir. Biyoteknolojik ilaglar, Gretimleri ile Glkemizde ihtiyag duyulan, dncelik tasiyan, ulusal ve
uluslararasi duizeyde yiiksek katma degeri olan ilaglari icermektedir.

Ulkemizde biyolojik ilaglarin 2012’de regeteli ilag pazari igerisinde deger bazinda %15 olan paylari, 2020 yilinda %25’e ulasmistir.

Biyoteknolojik ilaglarin tedavideki kullanimlarinin ve global ilag pazarindaki énemlerinin artigi, ithalata bagh bir biyoteknolojik ilag tedarik
modelinin surdirilebilir olamayacagini géstermektedir. Yerli tiretim ile desteklenmedigi takdirde, hali hazirda 4 milyar dolara varan cari agik
artacaktir.

Biyoteknolojik ilag tretiminin lilkemizde gergeklestiriimesi, gelecegimizin en 6nemli stratejik planlarindan birisidir.

Onceligimiz, biyoteknolojik triinlerin Tiirkiye’de gelistirilmesi ve rekabetci maliyetlerle tretilmesidir. Ulkemizde onkoloji ve kan riinleri gibi
Ozel alanlardaki biyoteknolojik ilaglarin tamaminda disa bagimlilik s6z konusudur; bu alanlardaki yerel Gretimin artiriimasi ile hastalarin
biyoteknolojik Urlinlere erisimi kolaylasacak, kamu saglik bitgelerinin daha verimli kullaniimasi ve ilag ithalatina bagl dis ticaret agiginin
azaltilmasi gibi olumlu gelismeler hayata gegecektir.

Biyoteknolojik urtinlerin gelistirilmesi ve Uretilmesi 6nemli bir inovasyon, teknoloji birikimi ve yatinm gerektirmektedir. Tiirkiye, diinyada
biyolojik ilag reguilasyonlarini adapte eden ulkelerin basinda gelmesine ragmen, bu grup ilag tretiminde ¢ok arka siralarda yer almaktadir.

ilag sektériinde yeni firsatlar igeren biyoteknoloji, nanoteknoloji gibi inovatif alanlar, diinyada az sayida firmanin faaliyet gésterdigi, yatirm
yaptig alanlar olarak kabul edilmektedir. Katma degerli ilag tretiminin desteklenmesi halinde, uygun kosullara sahip endstrimizin kiresel
ilag pazarinda rekabet Ustiinliigli yakalayabilecegi olasi gériilmektedir. Ulkemiz ilag endistrisinin kiiresel pazardaki rekabet giiciinii artirmak
icin Ar-Ge ve yiiksek teknolojili Gretim gerektiren biyoteknolojiye yonelmek bir gerekliliktir.

Sermaye yatirimi gerektiren lokal biyolojik ilag projelerinin basarisi, firmalarin tizerindeki finansal yukiin, kamu ig birligi ile en aza indirilmesi
ile gerceklestirilebilir. Bu kapsamda yapilmasi gerekenler; pazar ihtiyaglarinin belirlenmesi, yerli tretilen Grinler igin kamu alim garantisinin
saglanmasi, pazara hizli gikilmasi igin hizlandiriimis onay prosedurlerinin uygulanmasi, Grin fiyatlarindaki strekli distus maliyetlerin satig
fiyatina esit olmasina neden oldugu igin, anlasma siiresince lrin fiyatlarinin sabit tutulmasi ve ihale diizenlemelerinin yapilmasi olarak
siralanabilir.

Saglik Bakanhg tarafindan halen yiratilen dizenlemelerin devami ve iyilestirilmesi biyoteknolojide giiclu bir tilke olmamiz igin elzemdir.
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Pharmacoeconomics of biotechnological drugs from local manufacturer perspective

Op. Dr. Sami Tiirkoglu

Turkish Pharmaceutical Industry Association (TiSD) Secretary General

Biotechnological drugs are gaining more and more importance in many treatment areas and the use of biological products is increasing in
Turkey in line with the developments in the world.

Biotechnological drugs include drugs with high added value at national and international level, which are needed and prioritized in our
country with their production. In our country, the share of biological drugs in the prescription drug market, which was 15% in 2012, reached
25% in 2020.

With the increase in the use of biotechnological drugs in treatment and their weight in the global pharmaceutical market, a biotechnological
drug supply model based on imports is not sustainable for Turkey. If it is not supported by local production, it is obvious that the current
account deficit, which is up to 4 billion dollars, will increase.

The production of biotechnological drugs in our country is one of the most important strategic plans of our future.

Our priority is to develop biotechnological products in Turkey and produce them at competitive costs. In our country, all of the
biotechnological drugs in special fields such as oncology and blood products are subject to foreign dependency; by increasing local production
in these areas, patients' access to biotechnological products will be easier, positive developments such as more efficient use of public health
budgets and reducing the foreign trade deficit due to pharmaceutical imports will be realized.

The development and production of biotechnological products requires significant innovation, technology accumulation and investment.
Although Turkey is at the forefront of the countries that have adapted biological drug regulations in the world, it is very behind in the
production of this group of drugs.

Innovative fields such as biotechnology and nanotechnology, which contain new opportunities in the pharmaceutical sector, are considered
as fields in which few companies operate and invest. If value-added drug production is supported, it is possible that our industry, which has
suitable conditions, will gain a competitive advantage in the global pharmaceutical market.

In order to increase the competitiveness of our country's pharmaceutical industry in the global market, it is a necessity to turn to
biotechnology, which requires R&D and high-tech production.

The success of these localization projects that require capital investment can be achieved by minimizing the financial burden on companies
with public cooperation.

Things to do in this context :Determining of market requirements, Providing public purchase guarantee for locally produced products,
Implementation of accelerated approval procedures for fast market Access, Continuous decline in product prices; keeping product prices
constant throughout the deal, as it causes costs to be equal to the selling price, Making tender arrangements.

The continuation and improvement of the regulations currently carried out by the Ministry of Health is essential for us to be a strong country
in biotechnology.
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10. Klinik Farmakoloji Sempozyumu/10t" Clinical Pharmacology Symposium

Panel/Session 1: “Tibbi farmakoloji uzmanlarinin klinik uygulamalardaki yeri”

Tibbi farmakoloji uzmanlarinin kariyer yolculuklarindan izlenimler-Tiirkiye manzarasi

Ayse Pelin Kurtoglu

TFD Tibbi Farmakologlar Ozliik Haklari Komisyonu Bagkani

Tibbi Farmakoloji brangina ait ek 6deme esitsizlikleri, meslegin icrasi ve gérev tanimi belirsizlikleri, atama kadrolari gibi problemler yillardan
beri siiregelmektedir. Son déonemde uzmanlik 6grencisi alimlarinin artmasi ve agilan kadrolarda saghk bakanligi adina tniversitelerde
borglanma karsiligi egitim alinan kadrolarin agirlikli olmasi, zorunlu hizmete atanan yeni mezun meslektaslarimizin karsilastigi problemlerin
katlanmasina neden olmustur.

Ozlik haklarimiz ile ilgili problemler en basta is tanimimizin net olmamasi ile baglamakta, bu durum devlet hizmet yikimlaltgi (DHY) igin
atandigimiz yerlerin belirlenmesi ve yapilan ek 6demelerin dagilimini da etkileyerek sorunun biylimesine yol agmaktadir.

Kamu hastanelerinde calisan uzman hekimlerimizin tabii oldugu; Saglk Bakanligina Bagh Saglik Tesislerinde Gérevli Personele Ek Odeme
Yapilmasina Dair Yonetmelik’'in ek 2 sayfasinda belirtilen “Hizmet Alani — Kadro Unvan Katsayilari”nin bulundugu listede bransimiz yer
almamaktadir. Bu nedenle uzman hekimlerimiz hasta hizmeti vermesine ragmen idari birimlerde ¢alisan temel brans hekimleri gibi 1.1
katsayisina tabii olmaktadirlar. Brangimiz dahili bir brans olmakla birlikte, hasta hizmeti sunumu olmayan diger dahili branslardan bile daha
distk katsayiya tabii tutularak hak kaybina ugratiimaktadir.

Bir diger durumda ise hekimlerimiz bu hizmeti verseler bile Saghk Uygulama Tebligi (SUT) kapsaminda hizmet paketi tanimi olmamasi
nedeniyle hizmetin karsiligl olan 6deme hastaneye yapilamamakta ve dolayh olarak uzman hekimlerimize yansitilamamaktadir. Bu durum
hastane ve il ydonetimleri tarafindan hekimlerimizin poliklinik agma taleplerinin olumlu karsilanmamasiyla sonuglanmaktadir.

il Saglik Midrliklerinde de is tanimlarinin net olmamasi ve yasal mevzuat nedeniyle gérevlendirmelerde engellerle karsilagilmaktadir. il
Saglik Mudurliklerinde farmakovijilans il sorumlulugu gorevi baskan ya da baskan yardimciligi seviyesinde bir hekim tarafindan, hastanelerde
ise hekim/dis hekimi veya eczaci tarafindan yiritilmektedir. Bu durum ilaglarin Giivenliligi Hakkinda Yénetmelik 4. maddesi f ve g bentlerinde
belirtildigi haliyle bu gérevi yiiriitecek kisilerin taniminda tibbi farmakoloji uzmanligi yer almamasi nedeniyle ortaya gikmaktadir. Akilci ilag
Kullanimi (AiK) uygulamalari ise illerde AiK il koordinatérliikleri tarafindan yiritiilmektedir, ancak lyeleri arasinda tibbi farmakoloji uzmani
gerekliligi bulunmamaktadir.

Mevzuata ve gorev tanimlarindaki belirsizlige bagli bu problemlerin yaninda bakanlik tarafindan olumlu gelismeler igin de adim atildigi
gorilmektedir. Daha 6nce ek 8deme hak edisinden Tirkiye ilag ve Tibbi Cihaz Kurumu’nun (TIiTCK) gesitli birimlerinde calisan uzman hekimler
faydalanamamaktayken; Saglik Bakanligina Bagh Saglik Kurumlari ile Esenlendirme (Rehabilitasyon) Tesislerine Verilecek Déner Sermaye
Hakkinda Kanun’da Temmuz 2021’de yapilan degisiklikle TITCK’de ¢alisan uzman hekimlerimiz ek édeme hakki kazanmislardir. Bu gelismeye
paralel olarak son yillarda DHY ile TITCK’ye yapilan atamalar yeniden baglamistir. Ayrica gesitli illerde 10 adet faz 1 arastirma merkezi
kurulmasi planlandigi illere bildirilmis olup bu birimlerde tibbi farmakoloji uzmanlari gérevlendirilmesi planlanmaktadir.

Ozliik haklarinda yasanan olumsuz gelismelerin yansimasi olarak TFD biinyesinde konunun arastirilmasi amaciyla Tipta Uzmanlik Ozliik Haklari
Komisyonu (TUOHK) 11 Mart 2020 tarihinde kurulmustur. Komisyon ilk faaliyet olarak sahadaki hekimler ve uzmanlik 6grencilerinin
sorunlarini ve meslege bakis acilarini saptamak amaciyla bir anket galismasi yapmistir. Seksen sekiz kisinin katildigi ankette hekimlerin
%72,4’intin TUS’ta Tibbi Farmakoloji uzmanhgini tercih ettigi icin memnun oldugu; ancak %40,2’sinin klinik farmakoloji egitimini, %47,1’inin
klinik toksikoloji egitimini yetersiz buldugu dikkat cekmektedir. Tibbi farmakoloji uzmanlarinin aldiklari egitim ile calstiklari yerdeki gérev
tanimlarini uyumlu bulan hekim orani %24,1, uzmanhk ¢alisma kosullarindan memnun olan hekim orani %23 olarak tespit edilmistir ve bu
oranlar oldukga disuktar.

Bu sorunlarin ¢6ziim yollarinin saptanmasi amaciyla Klinik Farmakoloji Calisma Grubu ile isbirligi yapilarak durumun bakanliga aktariimasi
yoninde ¢alismalar siirdirilmektedir.
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Career journey of medical pharmacology specialists - Turkey’s landscape

Ayse Pelin Kurtoglu

Chairperson of Turkish Pharmacology Society - Medical Pharmacologists Personnel Rights Commission

Problems in the Medical Pharmacology branch such as payment inequalities, uncertainties of job definition, and assignment have been going
on for years. The recent increase in the number of residency students (and these positions were opened especially on behalf of the ministry
of health) has caused the problems faced by our newly graduated colleagues who are assigned for the state service obligation.

Problems related to professional rights begin with the unclear job definition and then causes the problem to grow by affecting the
determination of the places we are assigned for the state service obligation (SSO) and the distribution of additional payments made.

Medical Pharmacology specialists working in public hospitals are tied to “Regulation on Additional Payments to Personnel Working in Health
Facilities affiliated to the Ministry of Health”, but are not included in the list of “Service Area — Staff Title Coefficients” stated on the additional
page-2 of the Regulation. For this reason, although Medical Pharmacology specialists provide patient service, they are subject to a coefficient
of 1.1 just like basic medical science specialists working in administrative units. Although our branch is an internal branch, it is subject to loss
of rights by being subject to a lower coefficient even than other internal branches that do not provide patient service.

In another case, even if our specialists provide patient service, due to the lack of a service package definition within the scope of the Health
Practice Communiqué, the payment for the service cannot be made to the hospital and therefore cannot be reflected to our specialist
physicians. This situation results that hospital and provincial administration not responding positively to the request to open a clinical service
unit.

In Provincial Health Directorates, obstacles are encountered in assignments due to unclear job definitions and legal regulations. In Provincial
Health Directorates, the task of provincial responsibility for pharmacovigilance is carried out by a physician at the level of chairman or vice-
chairman, and in hospitals by a physician/dentist or pharmacist. This situation arises due to the fact that medical pharmacology expertise is
not included in the definition of the people who will carry out this task, as specified in paragraphs f and g of Article 4 of the Regulation on
the Safety of Medicines. Rational Use of Medicines (RDU) practices are carried out by the provincial coordinators of RDU in the provinces,
but there is no requirement for a medical pharmacology specialist among its members.

In addition to these problems due to the uncertainty in the legislation and job definitions, it is seen that positive steps have been taken by
the ministry. While specialists working in various units of the Turkish Medicines and Medical Devices Agency (TMMDA) could not benefit
from the additional payment before; with the amendment made in July 2021 in “The Law on the Revolving Fund to be Given to Health
Institutions and Rehabilitation Facilities Affiliated to the Ministry of Health”, specialists working at TMMDA are entitled to additional
payment. In parallel with this progress, the assignment made to SSO and TMMDA have started again in recent years. In addition, it has been
notified to the provinces that it is planned to establish ten phase-1 research centers in various provinces, and it is planned to assign medical
pharmacology specialists to these units.

As a reflection of the negative developments in professional rights, the Personnel Rights Commission of Medical Pharmacology Specialist was
established on March 11, 2020, in order to investigate the issue within the Turkish Pharmacology Association (TPA). As the first activity, the
commission conducted a survey study to determine the problems of specialists and residents in the field and their perspectives on the
profession. In the survey, in which 88 people participated, 72.4% of the physicians were satisfied that they preferred Medical Pharmacology
in medical specialty exam; however, it is noteworthy that 40.2% of them found clinical pharmacology education insufficient and 47.1% found
clinical toxicology education insufficient. The rate of physicians who found the job definitions of medical pharmacology specialists to be
compatible with the education was 24.1%, and the rate of physicians who were satisfied with the working conditions of the specialty was
23%, which is quite low.

In order to determine the solutions to these problems, studies are carried out in cooperation with the Clinical Pharmacology Working Group
and to report the situation to the Ministry of Health.
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Saglik hizmeti sunumunda tibbi farmakologlar galistayindan notlar

Volkan Aydin
KFCG Yiiritme Kurulu Uyesi

Klinik Farmakoloji Galisma Grubu yiritme kurulu Gyesi Volkan Aydin konusmasinda 14 Ekim 2021 tarihinde, Ankara’da yapilacak olan “Tibbi
Farmakoloji Uzmanligi Gérev Tanimi ve istihdam Céziimleri Calistayl”ndan izlenimlerini paylasacaktir.

Saglik Bakanligi, Saglik Hizmetleri Genel Mudiirltigii, Kamu Hastaneleri Genel Miidiirligli, Yonetim Hizmetleri Genel Miidirliig, Tirkiye ilag
ve Tibbi Cihaz Kurumu, Halk Saghgi Genel Mudurliigl, Saglik Hizmetleri Fiyatlandirma Komisyonu taraflari, TFD ve Klinik Farmakoloji Calisma
Grubu ile Tipta Uzmanlik Ozliik Haklar Komisyonunun temsil edilecegi bu ¢alistayda Tibbi Farmakoloji Uzmani hekimlerin gérev tanimlari ve
sahada karsilastiklari sorunlar tartigilacaktir.
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Notes from the “Medical pharmacologists in healthcare delivery workshop”

Volkan Aydin

Member of Clinical Pharmacology Working Group Executive Board

Volkan Aydin, ember of the Executive Committee of the Turkish Pharmacology Associations Clinical Pharmacology Working Group, will share
her impressions from the "Medical Pharmacology Specialist Job Description and Employment Solutions Workshop" to be held in Ankara on
October 14, 2021 in her speech.

The Ministry of Health, General Directorate of Health Services, General Directorate of Public Hospitals, General Directorate of Management
Services, Turkish Medicine and Medical Devices Authority, General Directorate of Public Health, Health Services Pricing Commission parties,
TFD and Clinical Pharmacology Working Group and Medical Specialization Personnel Rights Commission will be represented in this workshop
where job descriptions of Medical Pharmacology Specialists and he problems they encounter in the field will be discussed.
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Tibbi farmakologlar ve tedavi hizmetinin gelecegi: yol haritasi

Prof. Dr. Sinem Ezgi Giilmez

Turk Farmakoloji Dernegi, Klinik Farmakoloji Calisma Grubu Yiratme Kurulu Baskani

Kog Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali

Ulkemizde tip fakiiltesi mezunu olup tibbi farmakoloji uzmanligini tamamlamig hekimler tibbi farmakolog uzman hekimidir. Tibbi farmakoloji
uzman hekimleri ilaglarin daha etkili, giivenli, uygun ve ekonomik kullaniminin saglanmasi igin mezuniyet 6ncesi ve sonrasi egitim
faaliyetlerine katki verilmesinde, klinik 6ncesi ve klinik ilag arastirmalarinin yiritilmesinde, toplumun ve/veya saglik calisanlarinin ilaglar
hakkinda bilgilendirilmesinde ve ulusal ilag politikalarinin belirlenmesi ve uygulanmasinda gorev alirlar. Béylece ilaca yonelik tedavi ve saghk
hizmetlerinin  kalitesinin artmasina katkida bulunurlar. Tibbi farmakoloji uzman hekimleri mevzuat dogrultusunda vyapilan
gorevlendirmelerinde meslegin icrasi ve gorev tanimi belirsizlikleri, kimi zaman mesleki birikimleri ve yetkinlikleriyle 6rtismeyen gorevlerde
yer almalari, atama kadrolarindaki sorunlar, ek ddeme esitsizlikleri gibi baghklarla belirtilebilecek sorunlari ne yazik ki uzun yillardir
yasamaktadirlar. Sorunlara ¢6ziim bulabilmek igin gesitli donemlerde gesitli adimlar atilmig, ancak yeterli olamamistir. Tibbi farmakoloji
uzman hekimlerinin yillardir deneyimlemeye devam ettigi sorunlara kalici ve yapici ¢éziimler bulabilmek amaciyla TFD Klinik Farmakoloji
Galisma Grubu, TFD Tipta Uzmanlk Ozliik Haklari Komisyonu ile ortak bicimde “Tibbi Farmakoloji Uzmanligi Gérev Tanimi ve istihdam
Cozumleri Calistayl”ni 21 Ekim 2021 tarihinde Ankara’da diizenlemektedir. Calistay’a, ¢6zim paydaslari olan su kurumlar davet edilmislerdir:
Saglik Bakanligi, Saglik Bakanlig TITCK Baskanligi, Saglik Hizmetleri Genel Miidiirliigli, Kamu Hastaneleri Genel Miidiirliigli, Yonetim Hizmetleri
Genel Midiirltgi, Halk Saghg Genel Midiirliigii, Sosyal Giivenlik Kurumu ilag Daire Baskanligi. Calistay’da sorunlar dile getirilerek kisa vadeli
ve uzun vadeli ¢6ziim onerileri sunulmasi planlanmaktadir. Boylece tibbi farmakoloji uzman hekimlerinin mevcut durumdan ¢ok daha aktif
olarak gorevlendirilmelerinin saglanabilir. Bunun yararlarini kuskusuz tiim ¢6zim paydasglari kisa ve uzun donemde gorecektir.
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Medical pharmacologists and the future of therapeutic service: a roadmap

Prof. Dr. Sinem Ezgi Giilmez

Turkish Pharmacology Association, Chairperson of the Executive Board of the Clinical Pharmacology Working Group

Kog University School of Medicine, Department of Medical Pharmacology

In Turkey, physicians who have graduated from medical school and completed their medical pharmacology specialization are medical
pharmacology specialists. Medical pharmacology specialists are responsible for contributing to pre- and post-graduate training activities,
conducting pre-clinical and clinical drug research, informing the healthcare professionals and public about drugs, and determining and
implementing national drug policies to ensure more effective, safe, appropriate, and cost-effective use of drugs. Thus, they contribute to the
improvement of the quality of medical treatment and health services. Medical pharmacology specialist physicians have been experiencing
some problems such as the uncertainties of the job description and the execution of the profession, sometimes taking part in tasks that do
not correspond to their professional knowledge and competencies, problems in assignments in academic or non-academic staff, inequalities
in their supplementary payments etc. Various steps have been taken in different periods to find out solutions, but unfortunately, they were
not that sufficient. To find permanent and constructive solutions to the problems that medical pharmacology specialists have been
experiencing, Turkish Pharmacology Society (TPS), TPS Clinical Pharmacology Working Group and TPS Medical Specialization Personnel Rights
Commission are organizing the “Medical Pharmacology Specialist Job Description and Employment Solutions Workshop” in Ankara on
October 21%, 2021. The following institutions, that are stakeholders for solutions, were kindly invited to the workshop: Ministry of Health,
Turkish Medicines and Medical Devices Agency (TITCK), General Directorate of Health Services, General Directorate of Public Hospitals,
General Directorate of Management Services, General Directorate of Public Health, Department of Pharmaceuticals of the Social Security
Institution. The aim of this workshop is to discuss the problems and to present short-term and long-term solution suggestions. The goal and
desire are to ensure the more active assignments of medical pharmacology specialists than the current situation, from which all solution
stakeholders will eventually benefit in the short and long term.

85
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



Panel/Session 5: “Possible links of neuropeptide neuronal networks and epilepsy”

Interaction of hypothalamic peptide signaling and thalamocortical circuitry:
focus on cortical layer 6b

Zoltan Molnar MD DPhil

Professor of Developmental Neuroscience, Department of Physiology, Anatomy and Genetics, University of Oxford, Oxford,
OX1 3PT, UK

The lowermost cell layer of the cerebral cortex that contains interstitial white matter cells in humans has great clinical relevance. These
neurons are very abundant during development and express higher proportions of susceptibility genes linked to human cognitive disorders
than any other cortical layer and their distribution is known to be altered in schizophrenia and autism (Hoerder-Suabedissen et al., 2013;
Bakken et al., 2016; Molnar et al., 2019; Swiegers et al., 2021). In spite of these clinical links, our current knowledge on the adult layer 6b is
limited. These cells are the remnants of the subplate cells that are present in large numbers and play key role in the formation of cortical
circuits but a large fraction of them die during postnatal development. The adult population that remains in all mammals to form interstitial
white matter cells in human or layer 6b in mouse display unique conserved gene expression and connectivity. We recently identified
intracortical and thalamic projections from a subpopulation of layer 6b cells that might regulate both cortical and thalamic arousal of cortical
areas that are involved in higher cortical functions (Hoerder-Susbedissen et al., 2018). Layer 6b cells also produce slow oscillations that could
contribute to slow-wave sleep (Crunelli et al., 2015). And they are the only cortical neurons responsive to orexin, a peptide that is wake-
promoting and released from hypothalamus (Bayer et al., 2004; Wenger et al., 2016), and selectively respond to the neuromodulator
neurotensin (Case et al., 2016). The key function of layer 6b neurons, as an orexin gated feed-forward loop potentiating thalamo-cortical
arousal (Hay et al., 2015) suggest the involvement of layer 6b neurons in the generation or termination of naturally occurring (sleep-wake
states) and pathophysiologic (seizure activity) thalamo-cortical oscillations. Accumulating evidence shows that 6b is not just a developmental
remnant cell population in the adult, but a layer that plays a key role in cortical state control, integrating and modulating information
processing (Guidi et al., 2016; Molndr et al., 2020; Krone et al., 2021; Horvath et al., 2021).

Supported by MRC (MR/N026039/1), Einstein Foundation Berlin, Oxford Martin School, St John’s College Research Centre, Oxford
Molnar Z. (2019) Eur J Neurosci. 49(7):957-963.

Hoerder-Suabedissen et al., (2013) Proc Natl/ Acad Sci U S A. 110(9):3555-60.
Molnér et al., (2019) J Anat. 235:432-451
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Clinical and experimental insight into pathophysiology of absence seizures

Emillio Russo MD PhD, Rita Citraro PhD, Professor of Pharmacology

Science of Health Department, School of Medicine, University of Catanzaro, Catanzaro, Italy

Absence seizures are brief non-convulsive seizures characterized by transient impairment of consciousness associated with characteristic
bilaterally synchronous 3-4Hz spike-and-wave discharges (SWDs) on electroencephalogram (EEG). Absence seizures in children and teenagers
are generally considered relatively benign according to their non-convulsive nature and the large remittance rate in early adulthood.
However, recent studies show that about 30% of children with absences are pharmacoresistant and 60% are affected by neuropsychiatric
comorbidities. Although some of the pathways involved in the development of absences have been described, their pathophysiological
mechanisms are yet to be fully elucidated. Studies in genetic rodent models (i.e. GAERS and WAG/Rij rats) have shown that the cortico-
thalamo-cortical circuit plays a major role in absences pathophysiology and several neurotransmitters that regulate thalamocortical
functions, also including glutamate and GABA, play significant role in the pathophysiology.

Recent analysis of cortical and thalamic EEG recordings and fMRI experiments have challenged the traditional view that the thalamus is the
primary driving source of SWDs, and indicate a leading role for the somatosensory cortex (in humans, likely at the frontal cortex) leading the
thalamus and generating rhythmic discharges in the cortico—thalamo-cortical circuitry. A decrement in blood—oxygen-level dependent (BOLD)
activation was also observed in the medial prefrontal cortex and temporal poles. Coupling processes (changes in coupling) between the focal
area (deep layers of the parietal somatosensory cortex) and some thalamic nuclei were studied to understand mechanisms underlying SWDs.
Hyperexcitability of the glutamatergic thalamocortical and the GABAergic reticular thalamic (NRT) neurons through their bursts of action
potentials mediated by T-type channels at each paroxysmal cycle of an SWD generates the rhythmic activity of absences. In both genetic and
pharmacological models of absence epilepsy, it has been found that an enhanced inhibition of thalamocortical neurons represents a key
ictogenic feature of absence seizures. These results are corroborated by the findings in humans in which higher GABA levels were observed
in ipsilateral thalamus, but not cortex, of children with atypical unilateral SWDs.

Therefore, medications blocking T-type channels (e.g., ethosuximide) are effective anti-absence drugs. Conversely, medications that increase
GABA-B activity (e.g., tiagabine and vigabatrin) aggravate or induce absence seizures and are contraindicated in individuals with absence
seizures. In contrast, GABA-A agonists (e.g., benzodiazepines), that preferentially enhance GABAergic activity in neurons from the thalamic
nucleus reticularis, can suppress absence seizures. Other findings indicate an essential role for basal ganglia networks, in particular the ictal
increase in firing of substantia nigra GABAergic neurons. Thus, a key feature of thalamic ictogenesis is the powerful increase in the inhibition
of thalamocortical neurons that originates at least from two sources, substantia nigra and NRT. In some absence seizure models and children,
the increased GABAergic inhibition of thalamocortical neurons is enhanced by the loss-of-function of GABA transporter GAT-1, which does
not always result from a genetic mutation of this transporter gene. These novel clinical and experimental findings bring about paradigm-
shifting views of our understanding of absence seizures and demand careful choice of therapy in affected children.
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Absans epilepside potansiyel bir terap6tik hedef kaynagi olarak noropeptid reseptorleri
Prof. Dr. Filiz Onat

Acibadem Mehmet Ali Aydinlar Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, istanbul, Tirkiye

Uzun sureli sinaptik ileti modilasyonuna katilan sinyal molekilleri olarak noropeptidler ve onlarin G-protein kenetli reseptorleri, uyku
bozukluklari ve epilepsi dahil olmak lzere birgok terapdtik uygulama igin nispeten yeni, gekici birer hedef olarak kabul edilmektedirler.
Inhibitor interndronlarla birlikte lokalize olan ve nobet aktivitesi gibi ylksek frekansli desarjlar akabinde salinan néropeptidler, nébet
bozukluklari ile yakindan iligkilidir ve deneysel epilepsi hayvan modellerinde ve/veya epilepsi hastalarinda anormal bir ekspresyon ve/veya
salinim gostermektedirler. Klinik uygulamada ndbetleri baskilamak igin halihazirda kullanilan adrenokortikotropik hormon basta olmak tizere,
anjiyotensin, kolesistokinin, kortistatin, dinorfin, galanin, ghrelin, néropeptid Y, nérotensin, somatostatin ve tirotropin salgilatici hormon gibi
epilepsiyle iligskilendirilen ¢ok sayida hormon beyindeki nébetleri baskilayabilir. Arginin-vazopresin peptit, kortikotropin salgilatici hormon,
enkefalin, B-endorfin, hipofiz adenilat siklaz aktive edici polipeptit ve tasikininler gibi diger néropeptitler, pro-konviilsif 6zellik gésterirler.
Tim bu néropeptidler ve reseptérleri, yeni anti-nébet ilaglarin gelistirilmesi igin dikkat ¢eken hedefler olarak diigtiniilebilir. Noropeptid Y'nin
patolojik salimmli talamokortikal aktiviteyi moddile ettigi gosterilmistir ve absans nobetler gibi jeneralize epilepsilerin tedavisi igin yeni bir
terapotik yaklasim olarak 6ne gikmaktadir. Nérotensin ve oreksin reseptorlerinin her ikisi de kemirgen beyninde kortikal 6b katmanindaki
néronlarda glicli sekilde eksprese edilir ve bu ndronlarin bazilari genis intrakortikal ve talamik projeksiyonlara sahiptir. Absans nébetlerinde
nérotensin ve oreksin ligandlarinin moddlator roliinii gésteren son veriler, néropeptit aracili mekanizmalarin absans epilepsisi ve diger
genetik olarak belirlenmis jeneralize epilepsi sendromlari igin yeni anti-nébet tedavilerinin gelistirilmesi i¢in umut verici birer hedef
olabileceklerini disiindirmektedir.
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Neuropeptide receptors as a potential storehouse of therapeutic targets in absence epilepsy
Filiz Onat MD PhD Professor of Pharmacology

Acibadem Mehmet Ali Aydinlar University, Faculty of Medicine,Department of Medical Pharmacology, Istanbul, Turkey

Neuropeptides as signaling molecules participating in the modulation of synaptic transmission over prolonged periods and its G-protein
coupling receptors represent a relatively new, attractive target for many therapeutic applications including sleep disorders and epilepsy.
Neuropeptides co-localized with inhibitory interneurons, released upon high frequency discharges like seizure activity have been closely
linked to seizure disorders and show an aberrant expression and/or release in animal models of epilepsy and/or epilepsy patients. Numerous
neuropeptides have been implicated in epilepsy like adrenocorticotropic hormone, which is already used in clinical practice to suppress
seizures, angiotensin, cholecystokinin, cortistatin, dynorphin, galanin, ghrelin, neuropeptide Y, neurotensin, somatostatin, and thyrotropin-
releasing hormone, are able to suppress seizures in the brain. Other neuropeptides, such as arginine-vasopressine peptide, corticotropin-
releasing hormone, enkephalin, B-endorphin, pituitary adenylate cyclase-activating polypeptide, and tachykinins have pro-convulsive
properties. All these neuropeptides and their receptors are interesting targets for the development of new anti-seizure drugs. Neuropeptide
Y has been shown to modulate pathological oscillatory thalamocortical activity and may represent a new therapeutic approach for the
treatment of generalized epilepsies like absence seizures. Neurotensin and orexin receptors are both strongly expressed in layer 6b cortical
neurons in the rodent brain and some of these neurons have extensive intracortical and thalamic projections. Recent data also shows the
modulatory role of neurotensin and orexin ligands in absence seizures suggest that neuropeptide-mediated mechanisms may provide a
promising target for the development of novel anti-seizure therapies for absence epilepsies and other genetically determined generalized
epilepsy syndromes.
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Panel/Session 6: “Covid-19 agsi gelistirilmesi”

Saglik bilim ve teknolojilerinde yeni AR-GE destek vizyonu

Batuhan Yesilyurt

TUSEB Proje Yénetimi ve Destek Daire Baskani, Tiirkiye

New vision of R&D support in health sciences and technologies

Batuhan Yesilyurt

Head of TUSEB Project Management and Support Department, Turkey

Yazi tarafimiza ulasmamistir.
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Yerli asi gelistirme siireglerinde TUSEB'in rolii

Rabia Cakir Kog
Turkiye Biyoteknoloji Enstitlisii Baskani

Ulkemizde son yillarda, devlet destegiyle asi Ar-Ge’si ve liretimine yonelim artmis, bu alanlarda yatirimlar yapilmaya baslanmistir. Tiirkiye'de
as calismalarinin Ar-Ge asamasindan {retim asamasina getirilerek klinikte kullanilabilecek riin ortaya konulmasi TUSEB’in hedeflerinden
biridir. TUSEB, asi gelistirme alaninda 2019 yilindan itibaren COViD-19’a karsi asi gelistirme calismalari da dahil birgok proje basvurusu almis,
COViD-19a karsi asi gelistirme calismalarina destek saglamistir. Bu kapsamda 2020 yilinda 6 asi gelistirme projesi ve 2021 yilinda ise 1 tane
asi gelistirme projesi desteklenmistir. Bunlardan Erciyes Universitesinde galismalari tamamlanan yerli inaktif Covid-19 viriis agisi TURKOVAC,
preklinik calismalarinin tamamlanmasindan sonra Faz Ill asamasi da dahil olmak Gizere TUSEB tarafindan desteklenmistir. TURKOVAC, bu
asamaya gelebilen ilk yerli ve milli asi olma 6zelligini tasimaktadir. Ulkemiz, TUSEB koordinasyonu ve destegi ile Faz calismalari sirasinda ¢ok
dnemli bir bilgi birikimi kazanmistir. TUSEB’in bir araya getirdigi degerli paydaslarla, Ar-Ge ve Ur-Ge galismalarini olumlu yénde etkileyecek
ve bir Urlin ortaya koyabilecek bir sistemin ilk 6rnegi ortaya konulmustur. Yerli ve milli agi Gretme projelerimiz TURKOVAC ile sinirh
kalmayacaktir. Saglik bilim ve teknolojisi alaninda Tiirkiye'nin rekabet giiciinii artirmak amaciyla; TUSEB tarafindan iniversite-sanayi-kamu
isbirligi olusturularak 6zellikle asi gelistirme alanlarinda ticari gelismelerin ve bilimsel aragtirmalarin hiz kazandiriimasi amaglanmaktadir. Bu
amagla TUSEB tarafindan bircok proje yiriitilmekte ve desteklenmekte, cesitli bilimsel faaliyetler gerceklesmekte ve iilkemizde
biyoteknolojik ilag ve asi gelistirme ile Uretim streglerinde bilimsel birikim olusturarak Ar-Ge altyapisi ve nitelikli insan kaynagi altyapisi
olusturulacaktir. Bu altyapi ile birlikte TUSEB; biyoteknolojik asilar ve 6zgiil antikorlar gibi ulusal dlcekte éncelikli alanlarda Ar-Ge’den son
trune kadar bilgi birikimi olusturarak yerli agi gelistirme siireglerine katkida bulunmayi hedeflemektedir.
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Tiirkiye’de yerli vlp asi galismasinda giincel gelismeler
Halil Kara

Ankara Yildirnnm Beyazit Universitesi, Tiirkiye

Tim Diinyay etkisi altina Covid-19 pandemisi 2019 yilinin son aylarinda Cin in Wuhan kenti odak noktasi olarak baslamistir. Turkiye de ilk
vakalar Mart 2020 de tespit edilmeye baslamistir.

Butln insanhgin saghgini tehdit eden morbidite ve mortalitesi oldukg¢a yiiksek olan Covid-19 gelismis Ulkelerinde iginde bulundugu birgok
tlkenin saglik sistemini asiri yiklenmeye bagh kilitlenme hatta ¢okme noktasina getirmistir. Bir taraftan vakalar tespit ve tedavi edilmeye
galisilirken diger taraftan pandeminin biran énce sonlandirilabilmesi igin ok sayida klinik aragtirma merkezi agi galismalarina baglamistir.

Ulkemizde de Covid-19 a karsi asi gelistirme calismalari diger Glkelerle hemen ayni ddnemde baslamistir. Ankara Onkoloji Egitim ve Arastirma
hastanesi Faz-1 Klinik arastirma merkezi 2018 de ruhsat alarak faaliyete baslamistir. Biyoteknolojik temelli olarak gelistirilen VLP(Virus
benzeri partikil) asisinin preklinik calismalari tamamlandiktan sonra gerekli izinler alinarak merkezimizde Faz-1 galigmalarina 26 Mart 2021
de baslanmistir. Yaklasik 75 saghklh gondlli taranip uygun kriterleri tasiyan 36 gonillide ¢alisilmistir. Galisma plasebo, distik ve yiksek doz
olarak yapilmigtir. Gonulluler klinigimizde her dozlam igin ikiser gin yatirilarak 21 giin ara ile iki doz uygulama yapilmistir. Gonullilerin 180
gunluk klinik takip periyotlari Ekim 2021 de tamamlanarak Faz-1 ¢alismasi sonlandiriimigtir.

Dozlamalarin 36 goniillide tamamlanmasi ile birlikte bagimsiz veri izleme komitesinin Faz-2 galismalarinin yapilabilecegine dair karar vermesi
lizerine 26 Haziran 2021 tarihinde klinik arastirma merkezimizin koordinatérligiinde istanbul Yedikule Gégiis Hastaliklari hastanesi ve Kocaeli
Universitesinin dahil oldugu tic merkezde Faz-2 ¢alismalarina baglanmistir. Toplam 336 géndlliiniin iki doz asilari yapildi. 27 Ekim 2021 de 90.
Gun kontrolleri tamamlandi.

Bir sonraki asama icin Bagimsiz Veri izleme Komitesi onay verdi. Saglik Bakanligimiz ve ilgili kurumlarin izni beklenmektedir.

Faz-1 galismasina baglarken gondullilerde genel bir kararsizlik durumu vardi. Biz bu durumun tlkemizde saglkl gonulli galismalari hakkinda
toplumumuzun yeterli bilgi ve farkindaliginin olmamasinin sonucu oldugu kanaatindeyiz. Bilgilendirme toplantilari sonucu gereken saghkli
gondulliden daha fazla sayiya ulastik.

Ancak Faz-2 ye gonulli basvurusu oldukga yogun gergeklesti. Gonlllleri yaklasik Gg bin kisilik gonallii havuzundan tarayarak aldik.

Faz-3 igin gonilli havuzumuzda oldukga yliksek sayida goniillimiz ¢alismanin baglamasini beklemektedir.

92
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



Current development in national covid-19 vaccine studies
Halil Kara

Ankara Yildirim Beyazit University, Turkey

The Covid-19 pandemic, under the influence of the whole world, started in the last months of 2019 as the focal point of the city of Wuhan in
China. The first cases in Turkey began to be detected in March 2020.

Covid-19, which has a very high morbidity and mortality that threatens the health of all humanity, has brought the health systems of many
countries, including developed countries, to a deadlock or even collapse due to overload. While trying to detect and treat cases, many clinical
research centers have started vaccine studies in order to end the pandemic as soon as possible.

In our country, vaccine development studies against Covid-19 started at the same time as in other countries. Ankara Oncology Training and
Research Hospital Phase-1 Clinical Research Center started operating in 2018 after obtaining a license. After the preclinical studies of the VLP
(Virus-like particle) vaccine, which was developed on a biotechnological basis, were completed, the necessary permissions were obtained
and Phase-1 studies were started in our center on March 26, 2021. Approximately 75 healthy volunteers were screened and 36 volunteers
fulfilling the appropriate criteria were studied. The study was conducted as placebo, low and high dose. Volunteers were hospitalized for two
days for each dosing in our clinic, and two doses were administered with an interval of 21 days. The 180-day clinical follow-up period of the
volunteers was completed in October 2021 and the Phase-1 study was terminated.

With the completion of dosing in 36 volunteers, the independent data monitoring committee decided that Phase-2 studies could be carried
out, and Phase-2 studies were started on June 26, 2021 in three centers, including Istanbul Yedikule Chest Diseases Hospital and Kocaeli
University, under the coordination of our clinical research center. Two doses of vaccines were administered to a total of 336 volunteers. On
October 27, 2021, the 90th day controls were completed.

The Independent Data Monitoring Committee gave approval for the next phase. The permission of our Ministry of Health and related
institutions is awaited.

There was general indecision in the volunteers at the start of the phase-1 study. We believe that this situation is the result of the lack of
sufficient knowledge and awareness of our society about healthy volunteer work in our country. As a result of the information meetings, we
reached the number of healthy volunteers required.

However, the volunteer application to Phase-2 was quite intense. We recruited volunteers from a pool of approximately three thousand
volunteers.

A very high number of volunteers are waiting for the start of the study in our volunteer pool for Phase-3.
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ilk yerli covid-19 agisinin klinik faz ¢alismalar

Doc. Dr. Zafer Sezer

Erciyes Universitesi Hakan Cetinsaya iKUM Farnakoloji Anabilim Dali, Kayseri

Cin’de Wuhan’da 2019 Aralik ayinda ortaya gikan yeni corona virtisiin (SARS-Cov 2) diinyaya yayllmasiyla pandemi ortaya ¢ikti. Simdiye kadar
Covid-19 asilarinin yer aldig1 birgok klinik arastirma baslatildi ve bazilari saglik otoritelerince onaylandi. Tiirkiye’de Prof Dr. Aykut Ozdarendeli
tarafindan gelistirilen ve Erciyes Universitesi ile Tiirkiye Saglik Enstitiileri Baskanligi (TUSEB) tarafinda desteklenen ilk yerli Covid-19 asisinin
(TURKOVAC) ilk insan asilamalarinin yapildigi klinik calismalar Erciyes Universitesi Hakan Cetinsaya iKUM’da 5 Kasim 2020’de basladi. Faz |
gahismasi iki farkli dozdaki (3 pug and 6 pg) inaktif Covid-19 asisinin giivenlilik ve immiinojenisitesinin gosterilmesi igin yapilmistir. Altmis dokuz
kisinin taranmasi sonrasinda 44 saglikli gonilli laboratuvar testlerini de igeren detayli bir muayeneden sonra ¢alismaya dahil edildi. Faz I'de
asinin oncelikle guvenliligi ve ikincil olarak immunojenisitesi gosterildikten sonra 10 Subat 2021’de Faz Il ¢alismasina baslandi. Bu asamada
250 gonallt galismaya katildi. Gonalluler, orta doz TURKOVAC (6 pg), diisiik doz TURKOVAC (3 ug) veya plasebonun gift kor sartlarda 28 giin
arayla intramuskiiler uygulama yapilacak sekilde randomize edildi. Asilar, gonillilerin dahil edilme kriterlerine uygun, PCR testi ve Anti-SARS-
Cov 2 testlerinin negatif oldugu gosterildikten sonra yapilmigtir. SARS- CoV- rS protein antijenine 6zgil serum IgG ve mikronétralizasyon testi
ile notralizan antikorlar degerlendirilirken ikincil olarak da yan etkiler ve guvenlilikle iligkili laboratuvar testleri takip edildi. Ayrica tim
sonuglar bir bagimsiz veri izleme komitesince degerlendirildi. Plasebo alan gonilliler givenlilik sebebiyle agilamanin 43. gliniinden sonra
galismadan serbest birakildi. Faz 2 calismasinin sonuglari giivenlilikle birlikte 6zgul bir immun yanitin olustugunu ortaya koymustur.
TURKOVAC Faz 3’de etkililigini gosterdikten sonra acil kullanim igin onaylanacaktir.
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Clinical trials of first national covid -19 vaccine

Doc. Dr. Zafer Sezer

Erciyes Universitesi Hakan Cetinsaya iKUM Farnakoloji Anabilim Dali, Kayseri

The new corona virus (SARS-Cov 2), which emerged in China (Wuhan) in December 2019 and spread to world, has become a pandemic. Many
clinical trials involving Covid-19 vaccines have been initiated so far, and some have been approved by health authorities. In Turkey the first
national Covid-19 vaccine (TURKOVAC) which was developed by Prof. Dr. Aykut Ozdarandeli and supported by Erciyes University and Health
Institutes of Turkey (TUSEB), started to first human vaccination in phase clinical trials in Erciyes University Hakan Cetinsaya GCP and Research
Center on 5th of November 2020. The Phase | study was performed to determine the safety and immunogenicity of two different strengths
(3 ug and 6 ug) of the inactivated Covid-19 vaccine. After the screening of 69 subjects, 44 healthy subjects were enrolled in the study
following a detailed examination including laboratory tests. After the vaccination period of Phase | was completed of which the aim was to
determine primarily the safety and secondarily the immunogenicity, Phase Il study started on February 10, 2021. 250 volunteers participated
to Phase 2. The volunteers were randomised to two doses of medium-dose TURKOVAC (6 ug), low-dose TURKOVAC (3 pg), or placebo
administered intramuscularly at a 28 days intervals under double blind design. If the volunteers were eligible for the study and the results of
the PCR test and Anti-SARS-Cov 2 total antibody tests were negative the volunteers were vaccinated. While serum IgG antibody levels specific
to the SARS-CoV-rS protein antigen(s) and neutralizing antibodies from microneutralization assay were evaluated, adverse events and safety
laboratory results were evaluated secondarly. Also all of the results were rewieved by the independent data safety monitoring board. The
volunteers who took placebo group were released from the study after Day 43 due to safety reasons. Results of this Phase 2 vaccine trial
were revealed a significant specific immune response with a good safety profile. Once TURKOVAC has demonstrated efficacy in Phase 3, it
will be approved for the emergency use.
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Covid-19 agi preklinik calismalan

Ahmet Hacimiiftiioglu

Atatiirk Universitesi, Turkiye

Preclinical studies of the covid-19 vaccine

Ahmet Hacimiiftiioglu

Atatiirk University, Turkey

Yazi tarafimiza ulasmamistir.
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intranazal asi galismalari

Nuray Yazihanl, Ahmet Caglar Ozketen?

1Ankara Universitesi, Tiirkiye

20DTU, Tiirkiye

Intranasal vaccine studies

Nuray Yazihan!, Ahmet Caglar Ozketen?

1Ankara University, Turkey

2Middle East Technical University, Turkey

Yazi tarafimiza ulasmamistir.
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Multi-antigen cocktail-based vaccine against covid-19: design, production and immunogenicity study
Tarlan Mammedov

Akdeniz University, Department of Agricultural Biotechnology, Dumlupinar Boulevard 07058 Campus, Antalya, Turkey

The COVID-19 pandemic has put global public health at high risk, rapidly spreading to more than 222 countries. Although several COVID-19
vaccines are available for mass immunization, the world still urgently needs highly effective, reliable, cost-effective, and safe SARS-CoV-2
coronavirus vaccine, antiviral and therapeutic drugs to control the COVID-19 pandemic given the emerging variant strains of the virus. All
COVID 19 vaccine developers are currently targeting the Spike protein. Since Spike protein undergoes mutations, the effectiveness of the
vaccines including mRNA, DNA, and viral vector based vaccines against emerging variants is significantly reduced. To address these mutations,
for the first time, we developed an antigen cocktail-based vaccine against COVID-19 comprising Receptor Binding Domain (RBD) of Spike
protein and N protein of SARS-CoV-2. The purification yield of antigen cocktail was ~24 mg of pure protein/kg of plant biomass, which would
be sufficient for commercialization of this vaccine candidate. A cocktail antigen of SARS-CoV-2 elicited high-titer antibodies with potent
neutralizing activity against SARS-CoV-2 live virus. Thus, obtained data support that a plant produced antigen cocktail, developed in this study,
is a promising vaccine candidate against COVID-19. Vaccines based on RBD and combination with N protein antigens with its conserved
sequence may provide broader protection against a wide range of SARS-CoV-2 variants. The N and RBD based multi-antigen vaccine approach
can be applied to existing COVID-19 vaccines, in particular mRNA, DNA, viral vectors, and other types of vaccines, to complement the existing
S protein-based vaccines, to be effective for new emerging variants.
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10. Klinik Farmakoloji Sempozyumu/10th Clinical Pharmacology Symposium

Panel/Session 2: "Global landscapes of clinical pharmacology practice”

The journey of clinical pharmacologists in Europe

Professor Jamie Coleman

Professor of Clinical Pharmacology and Medical Education / Past President of European Association for Clinical
Pharmacology and Therapeutics

This short talk will briefly describe the history of the European Association for Clinical Pharmacology and Therapeutics, outline the aims and
objectives of the association and describe current activities of the working groups. This will demonstrate the wide range of contributions of

clinical pharmacologists in research, education and training, policy and clinical practice. The talk will finish by describing some of the exciting
projects occurring across Europe supporting the future direction of the specialty.
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Clinical pharmacologists in pharmaceutical industry

Eric Legangneux

Executive Director, Translational Medicine, Neuroscience Profiling, Novartis Institute of Biomedical Research, Novartis,
Switzerland

Clinical Pharmacology applied to drug development focuses on the journey of a drug candidate in the human body and its pharmacodynamic
effects. In a stepwise approach, specific studies are required to support the pivotal clinical trials, the clinical differentiation and the
registration of a drug. For small molecules, the most common studies / investigations are:

1- Definition of the safety margin and the therapeutic window

2- Pharmacokinetic profile and formulation development

3- Biomarker development and exploration

4- Drug-drug interactions PK and PD, with relevant co-medications and contraceptives
5- Special populations, individualized dosing (age, gender, phenotype)

6- Differentiation studies

7- Special PD/safety studies (TQT, abuse liability, suicidality)

8- Regulatory requirements

9- Support recommendations for prescribers/patients

The Clinical Pharmacology development plan may largely vary depending on the nature of the molecule (small molecule, monoclonal
antibody, gene therapy). Some legitimate questions may not require a dedicated clinical study to be addressed. Often, Clinical Pharmacology
studies aim to demonstrate the lack of an effect and hence need to include a positive control and/or a supra-therapeutic dose (e.g. TQT
studies). Other studies may require the use of an active comparator in order to assess specific features of interest for a drug candidate.
Specific topics of strategic interest can be discussed during consultations with regulatory authorities to confirm the appropriateness of the
strategy prior to clinical implementation.

Beside the pivotal trials, the Clinical Pharmacology studies are a major contributor to the clinical differentiation and approval of a compound
and in providing guidance to the prescribers for the benefit-risk assessment for an individual patient. In the future, Clinical Pharmacology will
be involved in personalized medicine, disease or treatment biomarkers, genomics and polymedication.
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Clinical pharmacologists in health administration
Kim Brgsen

Department of Public Health, Clinical Pharmacology, Pharmacy and Environmental Medicine, University of Southern
Denmark and Department of Clinical Biochemistry and Pharmacology, Odense University Hospital, Odense Denmark

The roles and responsibilities of clinical pharmacologists in Denmark will be reviewed as example of how clinical pharmacologists can be
active in health administration. Denmark has a population 5,6 Mio people, and there are 5 independent departments in the public health
care system. There are also clinical pharmacologists at the Danish Health Authority and at the Danish Medicines Agency. Clinical
pharmacologists are active in drug committees both in hospitals and in the primary sector. All clinical pharmacology centres offer a local
medicines information service. Some centres have established an adverse drug effect manager function. Only one centre offers a therapeutic
drug monitoring service. Clinical pharmacologists are responsible for the toxicological advice at the Danish Poison Information Centre at
Bispebjerg University Hospital in the Capital Region. The Department of Clinical Pharmacology at Aarhus University Hospital works closely
together with forensic toxicologists and pathologists, covering issues regarding illicit substances, forensic pharmacology, post-mortem
toxicology, expert testimony and research. Therapeutic geriatric and psychiatric teach-inns for specialist and junior doctors are among the
newest initiatives organized by clinical pharmacologists.
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The clinical pharmacologist in modern medicine
Nicholas Moore

Emeritus Professor of Clinical Pharmacology, Bordeaux University, France

Clinical pharmacology covers in a very general sense the interactions between medicines and man. This includes the effects of the human
organism on the drug, i.e. pharmacokinetics of absorption, metabolism, and excretion, including the interactions between drugs. It also
includes the effects of the drug on the organism; i.e. pharmacology in the normal human, and therapeutics in disease management in sick
patients. This implies intimate knowledge of physiology — the first clinical pharmacologists came from physiology — and how medicines
interact with physiology and may alter it, and the human body’s response to such alterations. A second activity is the development of
therapeutics. Beyond their pharmacological basis, the demonstration of an activity in selected patients with a given diseases (Proof of
concept, or Phase Il) and the evaluation of positive and negative effects in increasingly less selected populations, finally as representative as
possible of the patients to be treated (Phase Ill). These require knowledge of clinical trial methodology, the role of randomisation of
treatment and blinding, but also of quality control and monitoring. Finally post-marketing surveillance of the drug as used in real life, for
adverse reactions using the tools of pharmacovigilance, and the drug’s performance using the tools of modern pharmacoepidemiology,
including population databases to capture events as the drug is marketed, and test real life effectiveness and the concordance with the result
of clinical trials. This phase will also identify new events in specific populations not included in clinical trials and compare effectiveness with
other drugs used in the same indication, that were not previously compared.

The clinical pharmacologist must therefore of course know pharmacology intimately, and statistics and epidemiology but also the
characteristics, and treatments of the diseases in which the drugs are used, requiring good clinical expertise, or the capacity of interacting
with persons with this expertise.
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Konferans/Conference 5

Biology to biopharma: development of targeted therapeutics to prevent preeclampsia
Asif Ahmed2,Homira Rezail, Milda Grubliauskiene?, Shakil Ahmad3, Keqing Wang?3
IMirzyme Therapeutics, Innovation Birmingham Campus, Faraday Wharf, Holt Street, Birmingham B7 4BB, United Kingdom;
2President’s Office, University of Southampton, Southampton, SO17 1BJ, UK;

3Aston Medical Research Institute, Aston Medical School, Birmingham, United Kingdom

Every minute a life is lost due to preeclampsia. Preeclampsia affects one in twelve of the 131 million pregnancies a year. The lack of an
effective therapeutic to prevent or treat it is responsible for an annual global cost burden of over 100 billion US dollars. Preeclampsia also
affects these women later in life. It is a recognized risk factor for cardiovascular disease, stroke, vascular dementia and mental illnesses. Our
laboratory demonstrated that preeclampsia is associated with high soluble fms-like tyrosine kinase 1 (sFlt-1) and low heme oxygenase-1
(HO1 / Hmox1) expression. Protective enzyme HO-1 and microRNAs that regulate target gene expression post-transcriptionally hold the key
to the pathophysiology of preeclampsia. Bioinformatics analysis and luciferase assay confirmed that specific microRNAs directly targets 3’-
UTR of sFlt-1 mRNA to limit sFlt-1 release. Levels of these microRNAs were decreased in the placenta of the mouse model of preeclampsia
used and in women with preeclampsia, which supports this proposition in vivo. Using molecular, transgenic mouse models and clinical
studies, we investigated the role of the protective pathways. We sought to determine the therapeutic value of a novel H,S-releasing aspirin
(MZe786) in HO-1 haploid deficient (Hmox1*/) pregnant mice in a high sFlt-1 environment. Pregnant Hmox1*- mice were injected with
adenovirus (Ad) encoding sFlt-1 or CMV (control virus) at gestation day E11.5. Subsequently, Hmox1*- dams were treated daily with a number
of treatment regimens until E17.5, when maternal and fetal outcomes were assessed. We showed that HO-1 compromised mice in a high
sFIt-1 environment during pregnancy exhibit severe preeclampsia signs and a reduction in antioxidant genes. MZe786 ameliorates
preeclampsia by reducing hypertension and renal damage possibly by stimulating antioxidant genes and improves fetal outcome in
comparison with aspirin alone. MZe786 appears to be a better therapeutic agent at preventing preeclampsia than aspirin alone.
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Konferans/Conference 6

Development of neuroprotective drugs for peripheral neuropathies
Ahmet Hoke

Johns Hopkins University, USA

Peripheral neuropathies are a heterogenous group of neurodegenerative diseases that share a common mechanism where patient symptoms
are related to distal axon degeneration. Unlike neurodegenerative diseases that affect the central nervous system, neuronal cell bodies in
most peripheral neuropathies remain intact and offer a chance to develop neuroprotective therapies that target just distal axonal
degeneration. Identification of key molecular players of Wallerian degeneration and validation of these in animal models of peripheral
neuropathies opened up new opportunities to develop disease modifying therapies that target distal axonal degeneration.
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Panel/Session 7: “Recent advances in neuroprotection”

Autophagy in alzheimer’s disease

Pelin Kelicen Ugur

Hacettepe University, Faculty of Pharmacy, Department of Pharmacology, Ankara Turkey

Beta-amiloid peptit (AB) birikimi Alzheimer Hastalig’'nin (AH) patolojisinde Gnemli bir role sahiptir. AH'nin belirteci olan bu protein
inklizyonlarinin birikimi, protein Gretimi ile bozunma slregleri arasindaki dengesizlikten kaynaklanmaktadir [1]. Makrootofaji (otofaji) AB'nin
parcalanma sireglerinden biridir. Genetik ve deneysel veriler, Alzheimer hastalarinin beyinlerinde lizozomal (otofajik) yolaklardaki
anormalliklerin varhgini dogrulamistir [2]. Bu nedenle, AH patofizyolojisinin, 6zellikle AR birikimi, sinir koruyucu yolaklar ve otofajinin
arastiriimasi, AH ile micadelede terapdétik stratejiler belirlememizde yol gosterici olabilir [3].

Bu konusmada, statinler, fosfodiesteraz enzim inhibitorleri (PDEI) ve liziziomal depo hastaliklarinda (LDH) kullanilan yetim ilaglar gibi t¢ ilag
grubunun, AH mekanizmasinda etkili sinir koruyucu ve otofaji yolaklari Gizerindeki etkileri agiklanmaya galisilacaktir [4,5].

Sestrinler, strese duyarli proteinler olup, redoks fonksiyonunda, otofaji ve yaslanmada 6nemli role sahiptirler [6]. Sirtuinler ise, hilicreye
oksidatif veya genotoksik stres gibi gesitli satagsmalarda kilit rol oynayan, otofaji ve hiicre metabolizmasi i¢in 6nemli deasetilazlardir [7].

Calismalar, hiperkolesterolemi tedavisinde basariyla kullanilan statinlerin AH'nin baslamasini ve gelismesini 6nleme potansiyelini
gostermistir. Deneysel ¢alismalar, statinlerin AR Uretimini azalttigini, inflamatuar yanitlari baskiladigini, néronlari AR ve oksidatif stresin
neden oldugu nérotoksisiteden korudugunu gostermistir [8,9].

Calismamizda AB1-42’ye maruz birakilan insan néroblastoma (SH-SY5Y) hiicrelerinde atorvastatinin sinir koruyucu, kompansatuvar (SESN2
ve SIRT1) ve otofaji yolaklari (LC3Il) tzerindeki etkisini gosterdik. Bu bulgular dogrultusunda SESN2, SIRT1 ve LC3II'nin AB hasari sirasinda
hucresel butiinligiin ve homeostazin korunmasinda rol oynadigi ve atorvastatinin bu proteinlerin ekspresyonunu etkileyerek sinir
korunmasina aracilik ettigi sonucuna vardik [4].

Fosfodiesterazlar (PDE'ler), siklik adenozin monofosfat (cCAMP) ve siklik guanozin monofosfati (cGMP) kendi inaktif 5'-monofosfatlarina
metabolize eden metalofosfohidrolaz enzimleridir [10]. Segici PDEI'ler ile siklik niikleotid hidrolizini bloke etmenin yarari, AH gibi cesitli beyin
patolojilerinde gorulebilir [11].

Calismamizda, AB25-35 uygulanan fare hipokampal néron hicrelerinde (HT-22) ¢ PDEI'nin (levosimendan, vinposetin ve ibudilast), sinir
koruyucu (SESN2 ve SIRT1) ve otofaji aracili gen ve protein yolaklari (mTOR, ATG5, BECN1) Uzerindeki etkilerini gosterdik. Bu ¢alismada
gozlenen PDEI aracili SIRT1 artiginin, farkh otofaji bilesenleri araciligiyla otofaji aktivasyonunu arttirabilecegini diisinmekteyiz [5].

Gaucher hastaligi (GH) nadir, kalitimsal bir LDH’dir ve lizozomlarda normalde yikimi gergeklesen bilesiklerin yikilamaz oldugu bir lizozom
hasari mevcuttur. Glukoserebrosidaz (GC)"I kodlayan GBA1 genindeki homozigot mutasyonlar, lizozomlarin yikim kapasitelerini distirmekte
ve yanlis katlanan proteinlerin birikimine neden olmaktadir. Yapilan arastirmalarda Alzheimer hastalarinin postmortem hipokampal beyin
dokularinda ve AB1-42 oligomerlerlerine maruz birakilan primer néronlarda, GC protein seviyelerinin ve enzimatik aktivitelerinin 6nemli
Olglde distugu gosterilmistir. Bu bulgulardan yola gikarak GC hasari AH patolojisinde yer almaktadir ve GC aktivitesinin artisini saglayacak
potansiyel terapotik yaklasimlar AH’nda Gmit vaadedici olabilecektir denebilir [12].Glinimiizde GH, enzim yerine koyma tedavisini igeren
rekombinant GC analogu ilaglar ile tedavi edilmektedir. Bu ilaglardan biri de taligluseraz-o’dir. Calismamizda HT-22 hicre kilturlerinde AB1-
42 indlksiyonuyla artan SESN2 ve p-mTOR/mTOR ekspresyonunun taligluseraz-a ile azaldigini gézlemledik ve rekombinant GC
analoglarininAH tedavisinde yeri olabilecegi sonucuna vardik.

AH’nda mevcut tedavi segenekleri, néronal yapinin korunmasindan ziyade daha ¢ok semptomatik ve nérotransmitter odaklidir. AH
tedavisinde noronal hasara karsi stratejiler gelistirmeyi hedefleyen bir sinir koruyucu molekiil arayisi devam etmektedir. Statinlerin, PDE{’lerin
ve LDH tedavisinde kullanilan yetim ilaglarin potansiyelleri imit vaadedicidir.

Kaynaklar: 1. Brettschneider J et al. Spreading of pathology in neurodegenerative diseases: a focus on human studies. Nat Rev Neurosci
2015; 16: 109 — 120.

2. Usenovic M and Krainc D. Lysosomal dysfunction in neurodegeneration: the role of ATP13A2/PARK9. Autophagy 2012; 8: 987 — 988.

3. Rubinsztein DC et al. Potential therapeutic applications of autophagy. Nat Rev Drug Discov 2007; 6: 304 —312.

4. Celik H et al. Effect of atorvastatin on AB1-42-induced alteration of SESN2, SIRT1, LC3Il and TPP1 protein expressions in neuronal cell
cultures. J Pharm Pharmacol 2020;72(3):424-436.

5. Saygisever-Faikoglu K et al. Effect of Three PDEIs on Neuroprotective and Autophagy Proteins in vitro AD Model. Kubra Int. J. Pharmacol.
2021; 17 (4): 169-179.

6. Shi, X et al. Sestrin2, as a negative feedback regulator of mTOR, provides neuroprotection by activation AMPK phosphorylation in
neonatal hypoxic-ischemic encephalopathy in rat pups. J. Cereb. Blood Flow Metab. 2017; 37: 1447-1460.

7. Llee, I. etal. A role for the NAD-dependent deacetylase Sirtl in the regulation of autophagy. Proc. Nat. Acad. Sci. USA. 2008; 105:
3374-3379.

8. Zhang Q et al. Autophagy activation: a novel mechanism of atorvastatin to protect mesenchymal stem cells from hypoxia and serum
deprivation via AMP-activated protein kinase/mammalian target of rapamycin pathway. Stem Cells Dev 2012; 21: 1321-1332.

9. Zhang L et al. Atorvastatin prevents amyloid- b peptide oligomer-induced synaptotoxicity and memory dysfunction in rats through a p38
MAPK-dependent pathway. Acta Pharmacol Sin 2014; 35(6): 716-726.

10. van Staveren WC, Markerink-van Ittersum M, H. W. Steinbusch, and de Vente J, The effects of phosphodiesterase inhibition on cyclic
GMP and cyclic AMP accumulation in the hippocampus of the rat. Brain Res. 2001; 888(2): 275-286,

11. Bender. A. T. and Beavo J. A. Cyclic nucleotide phosphodiesterases: Molecular regulation to clinical use,” Pharmacological Reviews.
Pharmacol Rev 2006;58(3):488-520.

12. Choi S. Lysosomal Enzyme Glucocerebrosidase Protects against AB1-42 Oligomer-Induced Neurotoxicity; PLOS ONE 2015; (2): 1-18.
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Autophagy in alzheimer’s disease

Pelin Kelicen Ugur

Hacettepe University, Faculty of Pharmacy, Department of Pharmacology, Ankara Turkey

Beta-amiloid peptit (AB) birikimi Alzheimer Hastalig'nin (AH) patolojisinde 6nemli bir role sahiptir. AH'nin belirteci olan bu protein
inkltizyonlarinin birikimi, protein Gretimiile bozunma suregleri arasindaki dengesizlikten kaynaklanmaktadir [1]. Makrootofaji (otofaji) AB'nin
parcalanma sireglerinden biridir. Genetik ve deneysel veriler, Alzheimer hastalarinin beyinlerinde lizozomal (otofajik) yolaklardaki
anormalliklerin varhgini dogrulamistir [2]. Bu nedenle, AH patofizyolojisinin, 6zellikle AB birikimi, sinir koruyucu yolaklar ve otofajinin
arastirimasi, AH ile miicadelede terapdtik stratejiler belirlememizde yol gosterici olabilir [3].

Bu konusmada, statinler, fosfodiesteraz enzim inhibitorleri (PDEI) ve liziziomal depo hastaliklarinda (LDH) kullanilan yetim ilaglar gibi tg ilag
grubunun, AH mekanizmasinda etkili sinir koruyucu ve otofaji yolaklar tizerindeki etkileri agiklanmaya galisilacaktir [4,5].

Sestrinler, strese duyarli proteinler olup, redoks fonksiyonunda, otofaji ve yaslanmada dnemli role sahiptirler [6]. Sirtuinler ise, hiicreye
oksidatif veya genotoksik stres gibi cesitli satagsmalarda kilit rol oynayan, otofaji ve hiicre metabolizmasi icin 6nemli deasetilazlardir [7].

Calismalar, hiperkolesterolemi tedavisinde basariyla kullanilan statinlerin AH'nin baglamasini ve gelismesini 6nleme potansiyelini
gostermistir. Deneysel calismalar, statinlerin A Gretimini azalttigini, inflamatuar yanitlari baskiladigini, néronlari AR ve oksidatif stresin
neden oldugu nérotoksisiteden korudugunu gostermistir [8,9].

Calismamizda AB1-42’ye maruz birakilan insan néroblastoma (SH-SY5Y) hicrelerinde atorvastatinin sinir koruyucu, kompansatuvar (SESN2
ve SIRT1) ve otofaji yolaklari (LC3Il) tzerindeki etkisini gosterdik. Bu bulgular dogrultusunda SESN2, SIRT1 ve LC3II'nin AB hasari sirasinda
hiicresel butlnligin ve homeostazin korunmasinda rol oynadigl ve atorvastatinin bu proteinlerin ekspresyonunu etkileyerek sinir
korunmasina aracilik ettigi sonucuna vardik [4].

Fosfodiesterazlar (PDE'ler), siklik adenozin monofosfat (cAMP) ve siklik guanozin monofosfati (cGMP) kendi inaktif 5'-monofosfatlarina
metabolize eden metalofosfohidrolaz enzimleridir [10]. Segici PDEI'ler ile siklik niikleotid hidrolizini bloke etmenin yarari, AH gibi cesitli beyin
patolojilerinde gorulebilir [11].

Calismamizda, AB25-35 uygulanan fare hipokampal néron hicrelerinde (HT-22) ti¢ PDEI'nin (levosimendan, vinposetin ve ibudilast), sinir
koruyucu (SESN2 ve SIRT1) ve otofaji aracili gen ve protein yolaklari (mTOR, ATG5, BECN1) tzerindeki etkilerini gosterdik. Bu ¢alismada
gozlenen PDEI aracili SIRT1 artisinin, farkh otofaji bilesenleri araciligiyla otofaji aktivasyonunu arttirabilecegini diisinmekteyiz [5].

Gaucher hastaligi (GH) nadir, kalitimsal bir LDH’dir ve lizozomlarda normalde yikimi gergeklesen bilesiklerin yikilamaz oldugu bir lizozom
hasari mevcuttur. Glukoserebrosidaz (GC)"1 kodlayan GBA1 genindeki homozigot mutasyonlar, lizozomlarin yikim kapasitelerini disiirmekte
ve yanlis katlanan proteinlerin birikimine neden olmaktadir. Yapilan arastirmalarda Alzheimer hastalarinin postmortem hipokampal beyin
dokularinda ve AB1-42 oligomerlerlerine maruz birakilan primer néronlarda, GC protein seviyelerinin ve enzimatik aktivitelerinin 6nemli
Olglde distugu gosterilmistir. Bu bulgulardan yola gikarak GC hasari AH patolojisinde yer almaktadir ve GC aktivitesinin artisini saglayacak
potansiyel terapotik yaklasimlar AH’nda Gmit vaadedici olabilecektir denebilir [12].GlUnlimiizde GH, enzim yerine koyma tedavisini iceren
rekombinant GC analogu ilaglar ile tedavi edilmektedir. Bu ilaglardan biri de taligluseraz-o’dir. Calismamizda HT-22 hicre kilturlerinde AB1-
42 indlksiyonuyla artan SESN2 ve p-mTOR/mTOR ekspresyonunun taligluseraz-a ile azaldigini gézlemledik ve rekombinant GC
analoglarininAH tedavisinde yeri olabilecegi sonucuna vardik.

AH’nda mevcut tedavi segenekleri, néronal yapinin korunmasindan ziyade daha ¢ok semptomatik ve noérotransmitter odaklidir. AH
tedavisinde néronal hasara karsi stratejiler gelistirmeyi hedefleyen bir sinir koruyucu molekiil arayisi devam etmektedir. Statinlerin, PDEI’lerin
ve LDH tedavisinde kullanilan yetim ilaglarin potansiyelleri imit vaadedicidir.

The accumulation of beta-amyloid peptide (AB) plays a major role in the pathologic phases of Alzheimer's Disease (AD) [1]. The
accumulation of these proteinaceous inclusions which are the characteristic of the AD is due to the imbalance between protein production
and degradation processes [2]. Macroautophagy (hereafter, autophagy) is one of the degradation processes of AR , and genetic and
experimental evidence have confirmed the presence of abnormalities in the lysosomal (autophagic) mechinary in AD brains. Therefore, the
investigation of AD pathophysiology, particularly AR aggregation, oxidative stress and autophagy can provide therapeutic strategies to
combat AD [3].

In this talk, the effects of three drug groups such as statins, PDEls and orphans on the neuroprotective and autophagy pathways in the
mechanism of AD will be explained [4, 5].

Sestrins have been emphasized as the stress-sensing proteins in the regulation of redox-function, aging and autophagy. Sirtuins are the
deacetylases that play key role during cell response to a variety of stresses, such as oxidative or genotoxic stress and are crucial for cell
metabolism [6, 7].

Many studies have shown the potential of statins that have been used successfully in the treatment of hypercholesterolemia, to prevent the
onset and development of AD. Experimental studies have shown that statins reduce AB production, suppress inflammatory responses,
protect neurons from neurotoxicity induced by AB and oxidative stress [8, 9].

Therefore, we demonstrated the effect of atorvastatin on the neuroprotective and the compensatory pathways (SESN2 and SIRT1) of AB
neurotoxicity, and on the autophagy marker LC3Il in the AB1-42-exposed neuroblastoma (SH-SY5Y) cells. Therefore, in line of these findings,
we concluded that SESN2, SIRT1 and LC3II have roles in maintaining cellular integrity and homeostasis during AB insult and atorvastatin
mediates its role by effecting expressions of these proteins [4].

Phosphodiesterases (PDEs) are metallophosphohydrolase enzymes that metabolize secondary messengers, cyclic adenosine monophosphate
(cAMP) and cyclic guanosine monophosphate (cGMP), into their own inactive 5'-monophosphates [10]. The benefit of blocking cyclic
nucleotide hydrolysis with selective PDE inhibitors (PDEIs) can be seen in various brain pathologies [11].
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Therefore, we investigated the effect of three PDEIs (levosimendan, vinpocetine and ibudilast), on the neuroprotective SIRT1 and SESN2, via
activation of AMPK and subsequent inhibition of mTOR signaling pathway and autophagy-related genes/proteins (ATG5, BECN1 and LC3I1)
inthe AB25-35-stimulated mouse hippocampal neuronal cells (HT-22). We suggest that the PDEI-mediated SIRT1 increase observed may
advocate autophagy activation through different autophagy components [5].

Gaucher disease (GH) is a rare, inherited and the most common LDH. Homozygous mutations in the GBA1 gene encoding glucocerebrosidase
(GC) reduce the degradation capacity of lysosomes and cause accumulation of misfolded proteins. Studies have shown that GC protein levels
and enzymatic activities are significantly reduced in postmortem hippocampal brain tissues of Alzheimer's patients and in primary neurons
exposed to AB1-42 oligomers. Currently, GH is treated with recombinant GC analogue drugs, including enzyme replacement therapy. One of
these drugs is taliglucerase-a. In our study, we observed that AB1-42-induced p-mTOR/mTOR protein expression in decreased by
taliglucerase-a in HT-22 cell cultures (data ready to publish). Based on these findings, GC damage is involved in the pathology of AD, and it
can be said that potential therapeutic approaches that will increase GC activity may be promising in [12].

Current treatment options of AD are rather symptomatic and neurotransmitter oriented rather than the most important aspect:
protecting the neuronal structure. Thus, a new class of neuroprotective molecules that have targeted strategies against nerve damage can
constitute a new approach to treatment of AD. The potential of statins, PDEls and orphan drugs used in the treatment of LDH is likely to be
promising for AD.

Kaynaklar/References:
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Evidence of neuroprotective effects of cannabinoid-profiled agents in neurotoxic models

Prof. Dr. Abel Santamaria

National Institute of Neurology and Neurosurgery Mexico City, Mexico

The endocannabinoid system comprises endocannabinoids such as anandamide (AEA), cannabinoid receptors CB1 and CB2, transporters,
and synthesis and degrading enzymes such fatty acid amide hydrolase (FAAH). Several reports in literature support a role of the ECS as an
important target to reduce N-methyl-D-aspartate receptor (NMDAr)-mediated glutamatergic excitotoxicity, inflammation, oxidative stress
and energy depletion in the CNS at the experimental level, thus promoting cell survival and neuroprotection. In this presentation, evidence
on the neuroprotective properties of endocannabinoids, synthetic cannabinoids and inhibitors of the cannabinoid degradation enzyme FAAH,
collected from our group and others, is shown and described. Modulation of hyper-excitability and reduction of neurodegenerative events
has been obtained from both in vitro and in vivo experiments through the use of AEA, oleamide (ODA), WIN 55,212-2, and URB-597 in the
toxic models produced by the excitotoxin quinolinic acid (QUIN), the parkinsonian pro-toxin 6-hydroxydopamine (6-OHDA) and the selective
mitochondrial toxin 3-nitropropionoic acid (3-NP). The results of our studies, and from other groups, demonstrate the preservation of cell
viability and redox activity in synaptosomal fractions, primary neuronal cell cultures, brain tissue slices, and brain tissues from intracerebrally-
lesioned animals by these agents, as well as motor and morphological improvement. Together, these findings suggest that partial activation
of CB1/CB2 receptors accounts for the neuroprotective patters elicited by these cannabinoid-profiled agents. Conclusions discuss specific
protective mechanisms and emphasize the potential therapeutic role that cannabinoids possess and display for the design of viable
treatments against neurodegenerative disorders.
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Alzheimer hastaligina karsi potansiyel hedef olarak endokannabinoid sistem
Zubeyir Elmazoglu®?, Edgar Rangel-Lépez3, Abel Santamaria3, Cimen Karasu?
1Tibbi Farmakoloji ABD, Gazi Universitesi Tip Fakiiltesi, Ankara, Tiirkiye
2Kimya B&limii, Orta Dogu Teknik Universitesi, Ankara, Tiirkiye

3Laboratory of Excitatory Amino Acids, Ulusal N6roloji ve N6rosirirji Enstitiisti, Meksika

Amag: Alzheimer hastaligi (AH), bilissel bozukluklarin eglik ettigi ilerleyici bir norodejeneratif hastaliktir. AH’nin patogenezi tam olarak
aydinlatilamamis olmakla birlikte, hiicre disi amiloid beta (AB) peptitlerinin birikimi, tau hiperfosforilasyonuna bagh olarak artan hiicre igi
noérofibriler yumak olusumu, néronal hiicre kaybi, néroinflamasyon ve redoks diizensizlikleri patogenezin karmasik mekanizmalarini
olusturmaktadir. Yapilan g¢alismalar, kronik hiperglisemi, hiperlipidemi, insilin direnci ve oksidatif stres ile karakterize Diabetes mellitus'ta
(DM) hipokampal noronlarin dejenerasyonunun ve bilissel islevlerdeki azalmanin hizlandigi gosterilmistir. DM'nin, AH olusumunda veya
ilerlemesinde 6nemli bir risk faktoéri oldugunu gosteren galismalar, oksidatif stres, ileri protein oksidasyonu, mitokondriyal fonksiyon kaybi
ve inflamasyon gibi birgok ortak yolagin her iki hastaligin patogenezinde de rol oynadigini ortaya koymustur. Endokannabinoid sistem (EKS)
ve duzenleyicilerinin bazi nérodejeneratif hastaliklarda koruyucu etkileri oldugunu gosteren yeni galismalar bulunmaktadir. Endokannabinoid
sistem ve modiilatorleri, merkezi sinir sisteminde birgok patolojik ve fizyolojik islevde yer aldigindan glukolipotoksisite, néroinflamasyon ve
redoks stresinin aracilik ettigi AH gibi norodejeneratif hastaliklarda arastiriimasi énem arz etmektedir. Bu nedenle, bu calismada
endokannabinoidler arasidoniletanolamid (AEA) ve 2-aragidonilgliserol (2-AG), sentetik kannabinoidler CP 55-940 ve WIN 55,212-2 ve yag
asidi amid hidrolaz (FAAH) inhibitorii URB-597 ajanlarinin primer hipokampal néronlarda hiperglisemi (HG) +oligomerik amiloid B (AB1-42)
ile olusturulmus nérotoksik modeldeki potansiyel ndroprotektif etkilerinin arastirilamasi amaglanmistir.

Gereg-Yontem: Primer hipokampal hiicrelere yuksek glukoz (GLU, 150 mM, 24 saat) uygulandiktan sonra in vitro DM-AH modelini olusturmak
tizere yuksek glukoz varliginda AB1-42 (500 nM, 24 saat) uygulanmistir. Protektif etki degerlendirilmesi igin, hiicrelere 6 saat boyunca artan
konsantrasyonlarda (1 nM-1 uM) kannabinoid turevleri uygulandiktan sonra in vitro DM-AH modelinine maruz birakilmistir. Hiicre canhhgi,
apoptoz/nekroz, reaktif oksijen tuirevleri olusumu (ROS), AB plaklarinin birikimi, mitokondri membran potansiyeli (AWm), intrinsik antioksidan
enzim (SOD, CAT, GPx, GRx) akitiviteleri, oksidatif-nitrozatif stres son Urtinleri (AGE, HNE, 3-NT), inflamatuvar (p-NfkB, iNOS, IL-1, TNF-a),
antioksidan (p-Nrf2), nérogenetik (p-CREB) ve metabolik (p-GSK3B) protein diizeyleri konfokal mikroskop, western blot ve ELISA analizleri ile
degerlendirilmistir.

Bulgular: Kannabinomimetikler, oksidatif-nitrozatif son urlinleri ve inflamatuar belirtegleri konsantrasyona bagli olarak farkli oranlarda
azaltirken; hiicre canliigini, AWm ve antioksidan enzim kapasitesini anlamli 6lgtide artirmigtir. Ayrica p-Nrf2, p-CREB ve p-GSK3p protein
seviyelerini de anlamli bir artis gézlenmistir.

Sonug: Elde edilen bulgular, kannabinomimetiklerin, antioksidan, anti-inflamatuvar ve néroprotektif etkileri nedeniyle hipergliseminin eslik
ettigi AH’de potansiyel terapotik etkilerinin oldugunu gostermistir.

Anahtar Kelimeler: Alzheimer Hastaligi; Hiperhlisemi; Amiloid beta peptid, Endokannabinoid Sistem, Néroprotektif

Bu calisma, TUBITAK-CONACYT ikili isbirligi kapsaminda desteklenmistir (Proje no: 3155088)
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Endocannabinoid system as potential target against alzheimer’s disease
Zibeyir EImazoglu'-?, Edgar Rangel-Lopez3, Abel Santamaria3, Cimen Karasu?!
1Department of Medical Pharmacology, Faculty of Medicine, Gazi University, Ankara, Turkey
2Department of Chemistry, Middle East Technical University, Ankara, Turkey

3 Laboratory of Excitatory Amino Acids, National Institute of Neurology and Neurosurgery Manuel Velasco Suarez, Mexico
City, Mexico

Objectives: Alzheimer’s disease (AD) is a progressive neurodegenerative disease accompanied by cognitive disorders. Although the
pathogenesis of AD has not been clearly elucidated, accumulation of extracellular amyloid beta (AR) peptides, increased intracellular location
of neurofibrillary tangles due to tau hyperphosphorylation, neuronal cell loss, neuroinflammation and redox stress constitute the complex
mechanisms of the pathogenesis. Several studies suggested that the degeneration of hippocampal neurons and the decrease in cognitive
functions are accelerated in Diabetes mellitus (DM) characterized by chronic hyperglycemia, hyperlipidemia, insulin resistance and oxidative
stress. Current treatment regimens are unable to counteract the multiple mechanisms involved in AD. Studies showing that DM is an
important risk factor in the generation or progression of AD revealed that many common pathways such as oxidative stress, advanced protein
oxidation, mitochondrial dysfunction, and inflammation play a role in the pathogenesis of both diseases. There are new studies indicating
that the endocannabinoid system (ECS) and its regulators have protective effects in some neurodegenerative disorders. Since the
endocannabinoid system and its modulators are involved in many pathological and physiological functions in the central nervous system,
they are worth investigating in neurodegenerative diseases such as AD mediated by glucolipotoxicity, neuroinflammation and redox stress.
Therefore, herein we aimed to investigate the potential neuroprotective properties of the endocannabinoids arachidonylethanolamide (AEA)
and 2-arachidonoylglycerol (2-AG), the synthetic cannabinoids CP 55-940 and WIN 55,212-2, and the fatty acid amide hydrolase (FAAH)
inhibitor URB597, on a combined hyperglycemia HG+oligomeric amyloid B peptide (AB1-42) neurotoxic model in primary hippocampal
neurons.

Materials-Methods: Primary hippocampal neurons were treated with high glucose (GLU, 150 mM, 24 h), then co-treated with AB1-42 (500
nM, 24 h) to induce DM-AD as an in vitro neurotoxicity model. For protection experiments, cells were treated with the increasing
concentrations (1 nM to 1 uM) of cannabinoid agents for 6 h, then exposed to in vitro DM-AD model. Cell viability, apoptosis/necrosis,
intracellular levels of reactive oxygen species (ROS), AB aggregation profile, mitochondria membrane potential (AWm), antioxidant enzymes
(SOD, CAT, GPx and GRx) activities, end-products of oxidative-nitrosative stress (AGE, HNE adducts and 3-NT), and endpoints of inflammatory
responses (p-NfkB, iNOS, IL-1B and TNF-a) and antioxidant (p-Nrf2), neurogenetic (p-CREB) and metabolic (p-GSK3) protein levels were all
quantified by confocal microscopy, western blot and ELISA analysis.

Results: Cannabinomimetics were able to reduce oxidative-nitrosative endpoints and inflammatory markers in a differential manner and
promote cell viability, AWm and antioxidant enzymes capacity. Morever, p-Nrf2, p-CREB and p-GSK3p protein levels were increased by
cannabinomimetics.

Conclusions: According to our findings, cannabinoidomimetics can be considered as potential therapeutic agents against AD concominant
with hyperglycemia due to their antioxidant, anti-inflammatory and neuroprotective effects.

Keywords: Alzheimer’s disease; Hyperglycemia; Amyloid beta peptide, Endocannabinoid system, Neuroprotection

This study was financially supported by the Scientific and Technological Research Council of Turkey (Grant No: 315088)
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Mikroglial risk faktoérlerinin alzheimer hastahigindaki rolii
Hande Karahan

Indiana University, USA

Alzheimer hastaligi (AH) tizerine yapilan insan genetik calismalari pek cok genetik risk faktérini tanimlayarak hastaligin anlagiimasina 6nemli
Olglde katkida bulundu. Son zamanlarda, pek cok AH genetik risk varyantlari beynin dogal immun hiicreleri olan mikroglialarda yiiksek oranda
ya da selektif olarak eksprese olan genlerde tanimlandi. Bu galismalar, AH patolojisine karsi gelisen mikroglial immun yanittaki bozulmalarin
hastalik patogenezinde 6nemli rol oynayabilecegine isaret etmektedir. Cesitli in vitro ¢alismalar farkli mikroglia tiplerinin AH’de koruyucu
ve/veya zararl etkilere yol agabilecegini gosterdigi igin mikroglial AH risk faktorlerinin bu hicrelerin fonksiyonlarini in vivo kosullarda nasil
etkiledigi hala belirsizligini korumaktadir. Bu genetik risk faktorlerinin fonksiyonel etkilerinin belirlenmesi, 6zellikle mikroglialarda, hastalik
patogenezinin anlasilmasina 6nemli katki saglayabilir.

Genis kapsamli insan genetik ¢alismalarinin birinde Abelson interactor family member 3 (ABI3) geninde nadir bir varyant tanimlanmis ve bu
varyant gec-baslangicli AH riski ile iliskilendirilmistir. Fakat ABI3 geninin AH etiyolojisindeki rolii ve beyindeki fizyolojik fonksiyonlari
bilinmemektedir. Bunu anlamak igin AH transgenik fare modeli kullanarak ABI3 fonksiyon kaybinin hastaligin patolojik 6zelliklerini nasil
etkiledigini degerlendirdik. ABI3 geninin etkiledigi nemli mikroglial fonksiyonlari tanimlamak ve bunun hastalik patogenezini nasil etkiledigini
belirlemek icin kapsamli fonksiyonel ve transkriptomik analizler gergeklestirdik. Amiloid ve diger patolojilerdeki belirgin degisikliklerin yani
sira mikroglial fagositoz ve immun yanitta rol alan genlerde ABI3 geninin modulasyonuna bagl degisimler saptadik. Sonraki ¢alismalarda altta
yatan mekanizmalari aydinlatabilmek amaciyla bu fonksiyonlari in vitro yontemlerle arastirdik. Fonksiyonel galismalar ABI3 fonksiyon kaybinin
B-amiloid birikimini ve néroinflamasyonu etkileyerek AH gelisme riskini artirabilecegini gosterdi. Sonug olarak, bu bulgular mikroglialarin AH
patolojisinde hastaliga yon verebilme rollerini giiglendirmektedir.
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The role of microglial risk factors in alzheimer’s disease
Hande Karahan

Indiana University, USA

Human genetics studies of Alzheimer’s disease (AD) significantly contributed to our understanding of the disease by identifying many genetic
risk factors. Recently, many AD risk variants were identified in or near the genes that are highly or selectively expressed in microglia, the
innate immune cells of the brain. These studies suggest that aberrant microglial immune responses to the initial AD pathology may play
critical roles in the pathogenesis of AD. Because multiple in vitro studies have demonstrated protective and/or detrimental effects of different
types of microglia in AD, how microglial AD risk genes regulate the function of these cells in vivo remain elusive. Determining the functional
consequences of these genetic risk factors in AD, particularly in microglia, can provide invaluable insight into the pathobiology of the disease.

In one of these large-scale human genetics studies, a rare coding variant was identified in the Abelson interactor family member 3 (ABI3)
gene and this variant is associated with increased risk of late-onset AD. However, the role of ABI3 in the etiology of AD and its physiological
functions in the brain remain unknown. To address this question, we determined whether loss of ABI3 function affects pathological features
of AD in a transgenic mouse model of AD. We performed comprehensive functional and transcriptomic analyses to identify the key microglia
functions regulated by the Abi3 gene and how it contributes to disease pathogenesis. In addition to a significant alteration in amyloid and
other related pathology, we identified selective dysregulation of genes implicated in microglial phagocytosis and immune response after
modulation of the Abi3 gene. We further investigated these functions in vitro to dissect out the underlying mechanisms. Our functional study
has provided evidence that loss of ABI3 function may increase the risk of developing AD by affecting amyloid-f accumulation and
neuroinflammation. Taken together, these findings strengthen the disease-driving role of microglia in AD pathology.
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Uydu Sempozyumu

Preklinik veriden klinik veriye gegis: farmakologun sorumluluklar
Hakan S. Orer

Kog Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, 34450 istanbul

Yeni ilag kesfi arastirma-gelistirmeye dayali uzun ve pahali bir stiregtir. Temel arastirmadan baglayarak hayvan deneyleri, toksikolojik profilin
ortaya gikarilmasi ve ardindan klinik asamaya gegis kritik agamalari olusturur. En basindan itibaren temel arastirma dénemine bakildiginda,
¢ogu kez fikirlerin ilk ortaya ¢ikisi “ilaca” odakl degildir. Temel biyomedikal arastirma artik her temel bilim arastirmacisi tarafindan benzer
yontemlerle buytk 6lgtide multidisipliner yaklasimla yapilan ve canlida ilaglanabilir (druggable) hedeflerin bulunmasi ve bunlara yonelik
ajanlanin tasarlanmasi ile yurtyen bir etkinliktir. Bu asamada endiistri kadar akademik arastirma kurumlarinin da anlamli bir biyolojik yolak
kesfederek ilag kesfine katki yapma potansiyeli vardir. Binlerce hastalik ve bu hastaliklara yonelik gelistiriime potansiyeli olan binlerce ajan
bu baglamda tartigiliyor (bazen fizyolojiyi daha iyi anlamak gerekiyor) ve eldeki olanaklar (bilimin geldigi seviye...) dahilinde bir tibbi ihtiyacin
en uygun sekilde karsilanabilmesi igin bir karar veriliyor. Bu asamada klinik ve preklinik alanlardan her tirli 6zgegmise sahip arastirmaci kritik
karar verme siireglerinde yer alir. ihtiyag saptandiktan sonra, ikinci bir yol ayrimi bu ihtiyacin hangi yapida bir ajanla karsilanacagidir. Kiigiik
kimyasal molekil yapisinda ilag adaylarinin gelistiriimesi, sentez ve yapi-etki iligkisi alaninda yetkin kimyacilarin verecegi kararla ilerliyor.
Biyolojik ilaglarda ise molekiiler biyologlar benzer bir konumda. ilk karar asamalarinin ardindan siire¢ yine multidisipliner ve ortaklasa
gahigmalarla ilerliyor. Bir triine déntisme olasilig guglendikge aday molekillerin optimizasyonu ve hiicredeki hedefleri daha ayrintili olarak
karakterize ediliyor ve giderek alana 6zgli uzmanliklar 6ne gikiyor. Temel bilimlerin katkisiyla baslatilan siregte klinik faz arastirmalari
ilerledikge klinik tibbin agirhigi artiyor.

Klinik arastirmaya gegis igin ilag adayinin hayvan deneyleriyle etkili ve glivenli oldugu gosterilmis ve saglik otoritesi tarafindan “yeni aragtirma
ilaci” olarak kabul edilmis olmasi gereklidir. ilag adayinin etkili ve giivenli oldugunun gésterildigi hayvan deneyleri verisinin degerlendirilmesi
ile faz 1 klinik aragtirmalarin yuratiilmesi farmakoloji agisindan belki de en kritik donemdir. Ciinkl burada verilecek kararlar ve daha da
o6nemlisi bu kararlara temel olacak arastirma tasarimlari zorunlu sekilde “farmakoloji alan bilgisini” 6ne gikarmaktadir. Bir ilacin gelistirilmesi
icin gegen 10-15 yillik bir siirecin yaklasik tam ortasina gelen bu asamayi farmakolojinin kresendosu olarak adlandirabiliriz.

Klinik 6nce arastirma déneminde farmakolog (ya da toksikolog) hatasiz bir sekilde doz-cevap egrisinde insanlar igin potansiyel zararl
olabilecek etkileri tanimlamakla gorevlidir. Toksikoloji ile farmakoloji arasinda sinir giderek belirsizlesirken, bu cergevede ikisi arasindaki farkin
isin niteliginden ¢ok, bakis agisi ile ilgili oldugu gorilmektedir. Toksikoloji bir ajana maruz kalma sonucunda ortaya g¢ikan advers etkilere
odaklanirken, farmakolog dozla iliskilendiren istenen ve istenmeyen genis bir etki spektrumuna odaklanir.

Hayvan deneyleriyle ilag adayinin arastirilan klinik durumla iligkili etki profili ile advers etkilerini ortaya gikarmak igin temkinli ve iterasyona
dayali kompleks algoritmalar kullanilir. Temel arastirma sirasinda 6ncti molekil optimizasyonu siirecinde yapilan kisa sureli (akut)
degerlendirmeler ve temel farmakokinetik arastirmalar “final” toksikoloji igin bir preliit olarak kabul edilir.

Her aday ilag igin faz 1 asamasina gegmeden asgari olarak hangi toksikoloji parametrelerin bilinmesi gerektigi ayri ayri belirlenir. Burada da
iyi bir risk-fayda analizi yapilmalidir (1). Farmakologlar bu risk-fayda analizinde bas rol oynarlar ve 6zellikle kullanilacak dozlarin
belirlenmesinde esik deger olacak bir toksik doz ile advers etki gostermeyen etkili doz (no observed adverse effect level-NOAEL)'un
hesaplanmasinda ¢ogu kez esas sorumlu konumundadirlar. Farmakoloji-toksikoloji tartismasina donilecek olursa, toksikolojik bakis yukarida
belirtildigi gibi genellikle “bir ajana maruz kalma” esasina dayali iken, farmakolojik bakis, etkililigin ne oldugu en basindan itibaren bilindigi
icin, fizyolojik cevaplar Gzerinden NOAEL ve NOEL (no observed effect level-etki goriilmeyen doz seviyesi)’in tahmin edilebilir oldugunu 6ne
¢ikarir. Bu sekilde yapilan degerlendirme ilag arastirmalari terminolojisinde “toksikoloji” olarak adlandirilsa da esasen farmakolojiyi isaret
eder ve fonksiyona dayali ampirik glivenlilik farmakolojisi olarak da adlandirilabilir (3). Hayvan deneyleri ile aday ilacin etkili ve giivenli oldugu
sinirlarin belirlenmesi klinige gegis i¢in olmazsa olmaz bir kosul olsa da bu verinin insana uyarlanabilmesi ancak belli sinirlar iginde yapilabilir.
Hayvan deneylerinin siiresi uzadikga (>2 ay) insanda olasi toksik etkilere rastlanma olasiliginin arttigi ve bu yolla yaklasik %70’inin saptandig
kabul edilmektedir. Bu etkilerin de %60’tan fazlasi faz 1 sirasinda saptanmaktadir (2).

ilag arastirmalari mevzuati uyarinca, faz 1 klinik arastirmalar bir farmakologun sorumlulugunda yiiritilir. Bu asamada yeni molekiiliin
guvenliliginin belirlenmesi esas oldugundan, kanser ilaglari gibi sitotoksik ajanlar disinda kalan faz 1 arastirmalari saglhkli génulliler tGzerinde
gerceklestirilir. Temel olarak toksik (advers) etkiler gozlenir, ¢alisma popilasyonuna uygun olgeklere goére puanlandirilir ve raporlanir. Bu
nedenle arastirilan hastaliga iliskin riskler, hayvan deneylerinden elde edilen toksikoloji profili ve arastirma ilacina ait bilinen uyarilar ve
onlemler galisma baslamadan 6nce yorumlanmali ve gerekli unsurlar protokole eklenmelidir. Bu is de farmakologun sorumlulugundadir.
Protokolde ayrica hangi kosullarda arastirmanin durdurulacagi ve dozun nasil degistirilecegi de yer almalidir. Farmakologlar burada da doz
eskalasyonu ve ileri agamalarda kullanilacak dozlarin belirlenmesinde anahtar rol oynarlar. Kanser ilaglari gibi sitotoksik ilaglar igin bu 6zellikle
onemlidir.

Sonug olarak, farmakoloji alan bilgisi ve «uzmanligi» temel ve klinik ilag arastirmalarinda olmazsa olmaz bir unsurdur. ilag arastirmalari ve
«milli ilag» gelistirilmesi 6ncelikli bir ulusal politika olarak agiklanmistir. COVID-19 pandemisi de klinik arastirmanin énemini kamuoyunun
gundemine sokabilmistir. Dolayisiyla, yavas da olsa bir arastirma klturl ve ar-ge sektérinin gelistigi gorilmektedir. Bu durumu farmakoloji
alani icin bir firsat olarak gériip, farmakoloji egitiminin bu ¢cercevede yeniden yapilandiriimasi saglanmalidir. ilag arastirmalarinda énemli ve
belirleyici bir agirlig1 olan farmakolojinin roli Gniversite-sanayi cevrelerine ve kamuoyuna da ayrica anlatilmasi gereklidir.

1. Dorato, M. A., & Engelhardt, J. A. (2005). The no-observed-adverse-effect-level in drug safety evaluations: use, issues, and definition(s). Regul Toxicol
Pharmacol, 42(3), 265-274

2. Baird, T. J., Caruso, M. J., Gauvin, D. V., & Dalton, J. A. (2019). NOEL and NOAEL: A retrospective analysis of mention in a sample of recently conducted safety
pharmacology studies. J Pharmacol Toxicol Methods, 99, 106597

3. Olson, H., Betton, G., Robinson, D., Thomas, K., Monro, A., Kolaja, G., . . . Heller, A. (2000). Concordance of the toxicity of pharmace uticals in humans and in
animals. Regul Toxicol Pharmacol, 32(1), 56-67
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Erken faz klinik caligmalar neden gerekli? Klinik aragtirmaci bakis agisiyla
Fatih Demirkan

Dokuz Eylil Universitesi, Tirkiye

Why are early phase clinical trials necessary? From a clinical researcher perspective
Fatih Demirkan

Dokuz Eylul University, Turkey

Yazi tarafimiza ulasmamistir.
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Gida toksikolojisi

Gidalarda katki maddeleri ve etik digi davraniglar

Yaman Goékcek

istanbul Yeni Yiizyil Universitesi Eczacilik Fakiiltesi Biyokimya Anabilim Dall

Gida katki maddeleri, tek basina gida olarak tiiketilmeyen ve gidanin karakteristik bileseni olarak kullanilmayan maddelerdir. Gidalara, onlarin
goriiniim ve lezzetlerinin tuketicinin istegi dogrultusunda olmasi ve raf dmurlerinin uzamasi amaciyla eklenirler. Tek baslarina gida olarak
kullanilmamalarina ve gida yerine gegmemelerine ragmen; givenli gida elde etmek, Uretim ve tiiketimdeki teknolojik ihtiyag, beslenme
aliskanliklarimizin degismesi ve hazir gida tercihi gibi sebepler ylziinden ihtiyag duyulurlar. Glinimuzde, sentez yoluyla laboratuvarlarda
retilebiliyor olmalarinin yani sira, inanglari ve kisisel tercihleri konusunda tiiketiciye alternatif segenekler sunmalarindan dolayi da gekicilik
kazanmaktadirlar. Kalite ve standardizasyon, glvenilirlikle birlikte kullanildiginda saghg da beraberinde getirecegi igin, zararsiz katki
maddelerinin izin verilen miktarda tiketiciye sunulmasi ok 6nemlidir. Bununla birlikte, tiiketicinin de ne yedigini bilmesi gerekir.

Tuketicinin sagligini ve tilke ekonomisini direkt olarak etkileyen bir bagska nemli konu ise gidalarda etik digi davraniglar ve tagsislerdir. Hileli
gida, tiiketicileri yaniltarak onlarin saglk ve ekonomik yénden zararlara ugrattigi gibi; haksiz rekabet ylziinden, Ureticilerin de zarar gérmesine
sebebiyet vermektedir. Bilim, gidalardaki etik disi davraniglari ortaya ¢ikarsa da, kiigik yaslardan baslatilacak olan egitim, yasal denetimler
ve ciddi yaptirimlarla desteklenmedigi stirece yeterli olmayacaktir.

Bu mini derlemede, kisaca, gidalardaki katki maddeleri ve etik digi davranislar degerlendirilmistir.
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Additives and unethical behaviours in food

Yaman Goékcek

Istanbul Yeni Yiizyil University, Faculty of Pharmacy, The Department of Biochemistry

Food additives are substances that are not consumed as nutrient alone and are not used as a characteristic component of food. They are
added to food in order to make their appearance and taste in line with the consumer's request and to extend their shelf life. Although they
are not used as food alone and cannot replace food; they are needed due to reasons such as obtaining safe food, the technological need in
production and consumption, the change in our eating habits, and the preference of convenience food. Today, besides being able to be
produced in laboratories by synthesis, they are also attractive because they offer alternative options to the consumer regarding their beliefs
and personal preferences. As quality and standardization will bring health when used with reliability, it is very important to present harmless
additives to the consumer within allowable amount. In addition, the consumer also should know what s/he is eating.

Another important issue that directly affects the health of the consumer and the Country's economy is unethical behaviour and adulteration
in food. Fraudulent food misleads consumers and harms them in terms of health and economy. Due to unfair competition, it also causes
damage to the producers. Although science reveals unethical behaviours in food, it will not be enough unless it is supported by education
from childhood, legal inspections, and serious sanctions.

In this mini-review, additives and unethical behaviours in food were briefly evaluated.
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Gidalardaki tehlikeler: mikotoksinler, mantarlar ve pestisitler
Tirkan Yurdun

Marmara Universitesi Eczacilik Fakiiltesi Farmasétik Toksikoloji Anabilim Dali (E)

Gida zehirlenmeleri, metaller, katki maddeleri, hormonlar, mikroorganizmalar, pestisitler ve dogal toksik maddeleri iceren gidalarin tiiketimi
ile olusur. Gidalarin kiflerle kontaminasyonu, diinya ¢apinda islenmis ve tarimsal rtunlerin Gretimi, dagitimi ve tiketiminde ¢ok 6nemlidir.
Mikotoksinler, belirli kiifler (mantarlar) tarafindan tretilen ve gidalarda bulunabilen dogal olarak olusan toksinlerdir. Mikotoksinlere maruz
kalma, mikotoksikozis adi verilen toksik sendromlara neden olabilir. Mikotoksin bulasmis gida ve yemlerin tiiketimi insanlarda ve hayvanlarda
karsinojenik, mutajenik ve teratojenik etkileri nedeniyle akut veya kronik toksisiteye yol agar. Mikotoksinler, basta Aspergillus, Penicillium ve
Fusarium cinsi olmak Uzere birgok kiif cinsi tarafindan Uretilir. 300'den fazla mikotoksin tanimlanmistir ve aflatoksinler, trikotesenler,
zearalenon, fumonisinler, okratoksinler ve patulin gidalarda yaygin olarak bulunur ve diinya ¢apinda 6ngoérilemeyen ve devam eden gida
glvenligi sorunlarina neden olur.

Mantar tliketimi tim diinyada yaygindir. Toplayicilarin zehirli bir tiirl yenilebilir olarak yanlis tanimlamasi nedeniyle mantar zehirlenmeleri
meydana gelebilir. Olimciil mantar zehirlenmelerine amatoksinleri iceren mantarlar neden olur ve amatoksinler esas olarak Amanita, Lepiota
ve Galerina tirleri tarafindan tretilir. Amatoksinler arasinda a- ve B-amanitinler en ¢ok ¢aligilan toksinlerdir. RNA polimeraz Il inhibisyonu ve
oksidatif stres sonucu hepatoselliler yetmezlige neden olurlar. Amanita phalloides 6limlerin gogundan sorumludur. Mantar zehirlenmesinin
teshis edilmesi zordur ve siklikla hastaneye yatis gerektirir. Erken teshis ve tedavi hayat kurtarici olabilir.

Pestisitler, tarim, sanayi ve saglik alanlarinda bircok fayda saglayan fiziksel, kimyasal veya biyolojik aktif maddelerdir. Uriin kayiplarini
azaltmak veya ortadan kaldirmak igin zararlilari, hastaliklari, yabani otlari, mikroorganizma ve bdcek istilasini kontrol etmek igin tarimsal
Uretimde yaygin olarak kullaniimaktadir. Pestisitlerin gida ve igme suyundaki kalintilarina, mesleki ve gevresel maruz kalinmasiyla saglik
tzerindeki etkilerine iliskin endiseler hizla artmaktadir. Cesitli kanser tirleri, diyabet, astim, Alzheimer gibi nérodejeneratif bozukluklar,
amyotrofik lateral skleroz, kardiyovaskiler hastaliklar, kronik nefropatiler, dogum kusurlari ve Greme bozukluklari gibi kronik hastaliklar ile
pestisitler arasindaki iligskiye ait kanitlar bulunmaktadir.

Bu mini derlemede gidalardaki tehlikelerin varligi, olusumu, kontrolii ve saghga etkileri degerlendirilmistir.
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Hazards in food: mycotoxins, mushrooms and pesticides
Tirkan Yurdun

Marmara University Faculty of Pharmacy, Department of Pharmaceutical Toxicology (R)

Food poisoning occurs with the consumption of foods containing metals, additives, hormones, microorganisms, pesticides and natural toxic
substances. Contamination of food with molds is crucial in the production, distribution and consumption of processed and agricultural
products around the world. Mycotoxins are naturally occurring toxins produced by certain molds (fungi) and can be found in food. Exposure
to mycotoxins can cause toxic syndromes called mycotoxicosis. The consumption of mycotoxin-contaminated food and fodder may cause
acute or chronic toxicity in humans and animals due to its carcinogenic, mutagenic, and teratogenic effects. Mycotoxins are produced by a
number of fungal genera, primarily Aspergillus, Penicillium, and Fusarium genus. More than 300 mycotoxins have been identified and
aflatoxins, trichothecenes, zearalenone, fumonisins, ochratoxins, and patulin are commonly found in foods and cause unpredictable and
ongoing food safety problems worldwide.

Mushroom consumption is widespread all over the world. Mushroom poisoning can occur because collectors misidentify poisonous species
as edible. Fatal mushroom poisonings are caused by amatoxin-containing mushrooms and amatoxins are mainly produced by Amanita,
Lepiota, and Galerina species. Among the amatoxins, a- and B-amanitins are the most studied ones. Due to RNA polymerase Il inhibition and
oxidative stress, they cause hepatocellular failure. Amanita phalloides (death cap) is responsible of most of the deaths. Mushroom poisoning
is difficult to diagnose and often requires hospitalization. Early diagnosis and treatment can be life-saving.

Pesticides are physical, chemical or biological active substances that provide many benefits in agriculture, industry and health. It is widely
used in agricultural production to control pests, diseases, weeds, microorganism and insect infestation to reduce or eliminate crop losses.
Concerns about the health effects of pesticides in food and drinking water residues and occupational and environmental exposures are
rapidly growing. There is evidence for the relationship between pesticides and chronic diseases such as various types of cancer, diabetes,
asthma, neurodegenerative disorders such as Alzheimer's, amyotrophic lateral sclerosis, cardiovascular diseases, chronic nephropathies,
birth defects and reproductive disorders.

In this mini review, the presence, occurrence, control and health effects of hazards in foods were evaluated.
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Gidalarda biyojenik aminler

Durisehvar Ozer Unal

istanbul Universitesi, Eczacilik Fakiiltesi, Analitik Kimya Anabilim Dali, Beyazit, istanbul

Gida giivenligi, diinya capinda tiiketici ve saglik kurumlarinin temel endiselerinden biridir. Avrupa Gida Giivenligi Otoritesi (EFSA), Gida ve ilag
Dairesi (FDA), Gida Giivenligi Japonya Komisyonu (FSCJ), Diinya Saglik Orgiitii (WHO), vb.). DSO'ye gére, 200'den fazla hastalik gida yoluyla
bulasiyor ve nifusun blyik ¢ogunlugu hastalanarak yagamlarinin bir noktasinda gida kaynakli bir hastalik gegciriyorlar.

Aminoasitlerin karboksil grubunun dekarboksilasyonu veya aldehit veya ketonlarin aminasyon ve deaminasyonu sonucu olusan bilesiklerdir.
insan ve hayvanlarin biyolojik fonksiyonlarinda énemli rol oynayan biyojenik aminler, sinir sistemi ve kan basinci kontroliinde metabolik
fonksiyonlarin yerine getirilmesinde ve niikleik asit sentezinde azot kaynagi olarak kullaniimaktadir. Biyojen aminler digiik molekdl agirhkh
azotlu organik baz yapisindairlar Ornegin: putresin, kadaverin, tiramin, feniletilaminhistamin, pirolin gibi polar veya yari polar bilesiklerdir.
Biyojen aminler hem viicudumuzda sentezlenmekte hem de gidalarla alinmaktadir. Normal kosullarda gidalarla insan viicuduna alinan biyojen
aminler viicudun sindirim sisteminde bulunan diamino oksidaz (DAO), monoamino oksidaz (MAO), ve histamin-N-metil transferaz
enzimleriyle detoksifiye edilmektedir. Boylece gok yiiksek miktarda tuketildiginde insan sagligi tizerine olumsuz bir etki gdstermektedirler. Bu
nedenle gidalarda bozunmayi ve biyogen amin olusumunu engellemek igin tuz orani ylkseltiimekte belirli sicaklik ve pH da tutulmaktadirlar.
Biyogen aminlerin gidalarda analizleri ayni zamanda bozunmanin ve toksik etkinin belirlenmesi igin 6nemlidir.

Biyojen aminlerin nitel ve nicel tayinleri igin kromatografi, kapiler elektroforez, flourimetri gibi yontemler kullanilmaktadir. Genel olarak
gidalarin matriksi kompleks oldugundan kromatografik analizden 6nce ekstraksiyon ve saflastirma islemlerinin uygulanmasi gerekmektedir.
Ozellikle nétr ve asidik pH larda biyojen aminlerin polarliklari birbirinden oldukga farklidir. Bu pH larda biyojen aminler tuzlarn seklindedir. pH
11,5 in Uzerinde ise biyojen aminler serbest bazlari seklindedir ve polarliklari birbirine daha yakindir. Biyojen aminlerin ve biyojen amin
tuzlarinin polarliklarinin birbirinden az veya ok farkli olmasi, dikkate alinarak ekstraksiyon ve saflastirma islemleri kayiplara neden olmadan
yapilabilmelidir.

Ulkemizde gidalarda bulunan biyojen aminlerde histamin disinda belirlenmis yasal iist sinir degeri bulunmamaktadir. Sadece baliklarda
histamin miktarinin 200mg/kg’i asmamasi gerektigi bildirilmistir. Avrupa Birligi balik etindeki histamin yasal limitini 10 mg/100g belirtirken,
bu limit FDA (Food Drug Administration) tarafindan 5 mg olarak belirtilmistir.

Bu amagla, biyojen aminlerin gidalarda analizleri 5nem tasimaktadir.
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Biogenic amines in foods

Durisehvar Ozer Unal

istanbul University, Faculty of Pharmacy, Department of Analytical Chemistry Beyazit, istanbul

Food safety is one of the main concerns of consumers and healthcare institutions worldwide. European Food Safety Authority (EFSA), Food
and Drug Administration (FDA), Japan Commission for Food Safety (FSCJ), World Health Organization (WHO), etc.). According to WHO, more
than 200 diseases are transmitted through food, and the vast majority of the population will fall ill and have a foodborne illness at some
point in their lives.

They are compounds formed as a result of decarboxylation of the carboxyl group of amino acids or amination and deamination of aldehydes
or ketones. Biogenic amines, which play an important role in the biological functions of humans and animals, are used as a nitrogen source
in the nervous system and blood pressure control, performing metabolic functions and nucleic acid synthesis. Biogenic amines are low
molecular weight nitrogenous organic bases. For example, they are polar or semi-polar compounds such as putrescine, cadaverine, tyramine,
phenylethylamine, histamine, pyrroline. Biogenic amines are both synthesized in our body and taken with food. Under normal conditions,
biogenic amines taken into the human body with food are detoxified by the enzymes of diamino oxidase (DAO), monoamino oxidase (MAO),
and histamine-N-methyl transferase in the digestive system of the body. Thus, they have a negative effect on human health when consumed
in very high amounts. For this reason, in order to prevent degradation and biogenic amine formation in foods, the salt rate is increased and
they are kept at a certain temperature and pH. Analysis of biogenic amines in foods is also important for the determination of degradation
and toxic effects.

Methods such as chromatography, capillary electrophoresis and fluorimetry are used for the qualitative and quantitative determination of
biogenic amines. In general, since the matrix of foods is complex, extraction and purification processes should be applied before
chromatographic analysis. Especially at neutral and acidic pHs, the polarities of biogenic amines are quite different from each other. At these
pHs, biogenic amines are in the form of salts. If the pH is above 11.5, biogenic amines are in the form of their free bases and their polarities
are closer to each other. Considering the polarities of biogenic amines and biogenic amine salts are more or less different from each other,
extraction and purification processes should be carried out without causing losses.

Methods such as chromatography, capillary electrophoresis and fluorimetry are used for the qualitative and quantitative determination of
biogenic amines. In general, since the matrix of foods is complex, extraction and purification processes should be applied before
chromatographic analysis. Especially at neutral and acidic pHs, the polarities of biogenic amines are quite different from each other. At these
pHs, biogenic amines are in the form of salts. If the pH is above 11.5, biogenic amines are in the form of their free bases and their polarities
are closer to each other. Considering the polarities of biogenic amines and biogenic amine salts are more or less different from each other,
extraction and purification processes should be carried out without causing losses.

In our country, there is no legal upper limit value determined for biogenic amines in foods, other than histamine. It has been reported that
the amount of histamine only in fish should not exceed 200mg/kg. While the European Union specifies the legal limit of histamine in fish
meat as 10 mg/100g, this limit is specified as 5 mg by the FDA (Food Drug Administration).

For this purpose, the analysis of biogenic amines in foods is important.
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Marin toksikolojisi ve fikotoksinler
M. Zafer Géren

Marmara Universitesi, Turkiye

Deniz triinleri olusan zehirlenmeler marin biyotoksinler tarafindan olusur ki bu toksinler “tehlileli alg patlamalari” oldugu zamanlarda goéralir.
Cevresel ve iklimsel sartlar bir araya gelince fitoplankton tirleri genellikle dinoflagellata veya diatomlar eksponansiyel olarak ¢ogalir ve ayni
hizda toksinleri de liretmeye baslarlar. Tehlikeli alg patlamalari ¢evrenin poliitan maddelerle kirlenmesi ve iklimsel faktorlere baglidir.

Binlerce mikroalgal turlerin iginde Alexandrium, Gymnodinium, Dinophysis, Pseudo-nitzschia temel olarak insanlar igin toksik olan molekulleri
Uretir. istridye, midye, yengeg gibi kabuklu deniz triinleri, suyu filtre ederek beslenirler, bundan dolayi sudaki mikroalgleri tiiketirken onlarin
Urettigi toksinler de bu canlilara geger ve tiiketenler igin bir tehdit olugur. Mikroalgler tarafindan de novo olarak sentezlenen bu biyotoksinler,
kabuklu deniz trtinleri toksinleri olarak bilinir. Aslinda kabuklu deniz riinleri bir gesit vektérlerdir.

Deniz Urtinleri ile olusan zehirlenmeler semptom ve sendromlarina gore farkli sekillerde siniflandirilirlar:

Paralitik Kabuklu Deniz Uriinii Zehirlenmesi (PSP), Amnezik Kabuklu Deniz Uriinii Zehirlenmesi (ASP), Norotoksik Kabuklu Deniz Uriinii
Zehirlenmesi (NSP), Diyareik Kabuklu Deniz Uriinii Zehirlenmesi (DSP) ve Ciguatera (tropikal) Baligi Zehirlenmesi (CFP).

Kimyasal yapilarina gére sekiz gesit grup marin biyotoksini vardir: Azaspirasidler, Brevetoksinler, Siklik iminler, Domoik asit, Okadoik asit,
Pektenotoksinler, Saksitoksinler ve Yessotoksinler. Palyotoksinler ve Tetrodotoksinler de farkli ayri iki gruptur.

Norotoksinler voltaja bagl sodyum kanallari Gzerine etki ederler. Bunlar Brevetoksin, Saksitoksin ve Tetradotoksindir. Brevetoksin néroksik
kabuklu deniz trlinli zehirlenmesi, Saksitoksin ve Tetradotoksin paralitik formda zehirlenme yapar. Eksitator amino asitlere yapica benzeyen
Domoik asit ve analoglari ise néronlardaki spesifik reseptorlere baglanarak hem nérolojik hem de gastointestinal semptomlar olusturan
amnezik deniz tGrlini zehirlenmesi yapar. Bazen nobet bile gortlebilir. Gimnodimin, Spirolidler ve Pinnatoksinler gibi hizli etkili Siklik iminler,
nikotinik asetilkolin reseptoriinii bloke ederek kas felcine neden olurlar. Okadoik asit ve Dinofisitoksinler (diyareik toksinler olarak bilinir) ve
bunlar polieter yag asitleridir. Protein fosfatazlari in vitro olarak inhibe ederler.

Palitoksinler blytk polialkollerdir ve Na*/K*-ATPaz'a baglanarak, pompayi kontrolsiz iyon akisina neden bir iyon kanalina déntsturdr.

Azaspirasidler, Pekteneotoksinler ve essotoksinlerin toksisite olusturrma mekanizmalari bilinmemektedir. Tedavilerinde yaklasim genellikle
semptomatiktir.

121
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



Marine toxicology and phycotoxins
M. Zafer Géren

Marmara University, Turkey

The toxicities occuring due to sea food are produced by marine biotoxins which are produced during “harmful algal blooms”. When the
environmental and climatic conditions superimpose, phycoplanktons, generally dinoflagellata or diatoms grow exponentially and start to
produce biotoxins at the same rate. Harmful algal blooms are related to the pollution of the environment and climatic factors. Among the
thousands of microalgae, Alexandrium, Gymnodinium, Dinophysis, Pseudo-nitzschia are the species that generate molecules that are toxic
for human beings. Shellfish like oysters, mussels, crabs feed on the planktons by filtering the water, so while consuming the microalgae they
are being contaminated with the toxins and will threaten the humans who eat them. These biotoxins are de novo produced by the microalgae
and are known as shellfish toxins. In fact the shellfish are vectors.

Shellfish poisoning are classified according to symptoms and syndromes as: Paralytic shellfish poisoning (PSP), Amnesic Shellfish Poisoning
(ASP), Neurotoxic Shellfish Poisoning (NSP), Diarrhetic Shellfish Poisoning (DSP) and Ciguatera fish (tropical) Poisoning (CFP).

The marine biotoxins are classified into eight groups according to their chemical structures: Azaspiracids, Brevetoxins, Cyclic imines, Domoic
acid, Okadoic acid, Pectenotoxins, Saxitoxins and Yessotoxins. Paliotoxins and Tetradotoxins are two other distinct groups.

Neurotoxins act on voltage gated sodium channels. These are Brevotoxins, Saxitoxins and Tetradotoxins. Brevetoxins produce Neurotoxic
Shellfish Poisoning but Saxitoxins and Tetradotoxins procuce Paralytic form of Shellfish Poisoning. As Domoic acid and analogues structurally
resemble excitatory amino acids, they generate Amnesic form of Shellfish Poisoning with gastrointestinal symptoms. Sometimes seizures can
be observed. The fast acting Cyclic imines like Gymnodimins, Spirolids and Pinnatoxins block acetylcholine receptors and and produce
paralysis. Okadoic acid and Dynositoxins (known as Diarrhetic toxins) are polyether fatty acids and inhibit protein phosphatases in vitro.

Paliotoxins are large polyalcohols and bind to Na*/K*-ATPase and causing the ions to flow in an unconttrolled way through the pump. The
mechanism of action of Azaspiracids, Pectenotoxins and Yessotoxins are not known. The treatment approach is usually symptomatic in all
types.
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Panel/Session 8: “Cell signalling pathways and new therapeutic targets in cancer”

Doksorubisine direngli meme kanserinde fotodinamik tedavi

Doc. Dr. Ahmet Altun

Sivas Cumhuriyet Universitesi, Tip Fakiiltesi, Farmakoloji Anabilim Dall, Sivas-Tiirkiye

Fotodinamik terapi (PDT), onkolojik olmayan hastaliklarin yani sira gesitli tip ve konumlardaki kanserlerin tedavisinde kullanilan modern ve
invaziv olmayan bir terapi seklidir. iyi terapétik sonuglar ve PDT'nin diger terapétik protokollerle paralel uygulanabilme olasiligl, onu tibbin
birgok alaninda daha yaygin olarak kullaniimasini saglar (1). PDT dermatoloji, onkoloji, jinekoloji, troloji ile ilgili hastaliklarda ve kanser
tedavisinde basariyla kullaniimaktadir.

Fotodinamik terapi, 151ga duyarli bir bilesigin lokal veya sistemik uygulamasina dayanir. Patolojik dokularda yogun bir sekilde biriken 1s18a
duyarlilastirici-igiga duyarhlastirici pargaciklar, uygun dalga boyundaki 15181 emerek, istenmeyen hiicrelerin segici olarak yok edilmesine yol
agan olaylar dizisini baglatir.

Hastalar, segici etkisi nedeniyle fotodinamik tedaviyi iyi tolere eder. Fotodinamik uygulamalar agrisizdir ve prosedirlerinin basitligi genel
kullanima izin verir. Fotodinamik terapi, kronik inflamasyon tedavisinde de kullanilir ve ilaca direngli bakteriyel enfeksiyonlarin tedavisinde
heyecan verici bir alternatiftir (2,3). Meme kanseri i¢in ¢ok iyi bilinen bir kemoterapétik olan doksorubisin (4, 5), DNA gapraz baglanma
hasarini indlkleyerek kanser hicrelerini 6ldurtr, bu da uygun sekilde onarilmazsa ¢ift iplik kopmalarina ve nihai hiicresel 6lime yol agar (6,
7). Kanitlar, doksorubisinin kardiyotoksisite olabildigi yiiksek konsantrasyonlarda kanser onleyici etkiye sahip oldugunu gostermistir (8).
Doksorubisin kemoterapisinin uzun sureli kullanimi, diger ajanlarla kombinasyon tedavisi ile Gstesinden gelinebilecek ilaca direnglilige yol
acar (9, 10).

Literattirdeki garpici kanitlar, PDT'nin, diger tim segenekler basarisiz olduktan sonra siklikla son gare olarak verilmesine ragmen, kanser
hastalarinin tedavisi igin umut verici klinik sonuglar gosterdigini gostermektedir. PDT'nin bagka turli yanit alinamayan refrakter hastalar igin
kullaniimasi, diinya ¢apinda ¢ok sayida hastaya fayda saglamistir. Bliylk olglide ileri evre hastaligin palyasyonunu saglamak, ayni zamanda
bazi erken evre kanserlerin kalici tedavilerini elde etmek igin kullanilmaktadir. PDT'nin asagidaki gibi benzersiz etki mekanizmalarina sahip
oldugu gorulmektedir: (1) kemorezistansi tersine geviren ve timarleri molekiler inhibitorlere karsi duyarl hale getiren; (Il) gelismis ilag
dagitimi igin vaskiiler gegirgenligi modiile etmek ve/veya besin timaorlerini ag birakmak igin vaskuler okliizyonu indiklemek; ve (11) anti-timor
bagisikiginin uyarilmasi (11).

Bu konugsma, kemoterapétik direngli meme kanseri hiicrelerine yonelik fotodinamik terapiye yeni yaklasimi 6zetleyecek ve konuyla ilgili kendi
yakin tarihli birkag ¢alismami sunacaktir.

123
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



Photodynamic therapy on doxorubicin resistant breast cancer

Assoc. Prof. Dr. Ahmet Altun

Sivas Cumhuriyet University, Medical Faculty, Department of Pharmacology, Sivas-Turkey

Photodynamic therapy (PDT) is a modern and non-invasive form of therapy, used in the treatment of non-oncological diseases as well as
cancers of various types and locations. Good therapeutic results and the possibility of the parallel application of PDT with other therapeutic
protocols make it more commonly used in many fields of medicine [1]. PDT has been successfully used in dermatology, oncology, gynecology
urology and cancer treatment.

Photodynamic therapy is based on a photosensitive compound's local or systemic application - the photosensitizer, which is intensely
accumulated in pathological tissues. The photosensitizer particles absorb light of the proper wavelength, launching the activation processes
leading to the selective destruction of the unwanted cells.

Patients well tolerate photodynamic therapy because of its selective action. Photodynamic applications are painless, and the simplicity of
their procedure allows for general use. Photodynamic therapy is also used in the treatment of chronic inflammation and is an exciting
alternative in the therapy of drug-resistant bacterial infections [2,3]. Doxorubicin, a very well-known chemotherapeutic for breast cancer (4,
5), kills cancer cells by inducing DNA-crosslinking damage, which if not properly repaired, leads to double strand breaks and ultimate cellular
death (6, 7). Evidence showed that doxorubicin had anti-cancer effect at a higher concentration which produce cardiotoxicity (8). Prolonged
use of doxorubicin chemotherapy with long term leads to drug resistant which could be overcome by combination treatment with other
agents 9, 10).

The grooving evidence in the literature show that PDT has demonstrated promising clinical results for the treatment of cancer patients
despite often being given as a last resort after all other options have failed. The use of PDT to address otherwise refractory disease has
benefitted numerous patients worldwide —largely to provide palliation of advanced stage disease, but also to obtain durable cures of some
early stage cancers. It seems PDT has unique mechanisms of action that: (I) reverse chemoresistance and sensitize tumors to molecular
inhibitors; (11) modulate vascular permeability for enhanced drug delivery and/or to induce vascular occlusion to starve tumors of nutrients;
and, (I1) stimulate anti-tumor immunity (11).

This speech simply will summarize the novel approach to photodynamic therapy to chemotherapeutic resistant breast cancer cells and
present few recent studies of my own about the topic.
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5-lipoxygenase pathway in cancer
Steinhilber D.!

1Goethe University Frankfurt, Institute of Pharmaceutical Chemistry, Max-von-Laue-Str. 9, 60438 Frankfurt, Germany

5-Lipoxygenase (5-L0O) is well known as key enzyme which catalyzes the initial two steps in the biosynthesis of leukotrienes. Furthermore,
the enzyme was shown to be involved in the development of certain types of cancer including different kinds of leukemia. Previous studies
with 5-LO inhibitors revealed that certain inhibitors also inhibit Wnt signalling and that this does not seem to be due to the interruption of
5-LO-mediated lipid but due to the generation of a catalytically inactive form of 5-LO which prevents nuclear translocation of b-catenin [1].
As a consequence, we found that pharmacologic inhibition of 5-LO interfered strongly interfered with the aberrant stem cell capacity of
PML/RARa-expressing leukemic hematopoietic stem cells. Application of lipoxygenin, a direct 5-LO inhibitor, also inhibits hedgehog, TGFb,
BMP and Activin A signalling suggesting a more general role of 5-LO as regulator of developmental pathways [2]. Recent data suggest that
5-LO has a noncanonical function as it regulates gene expression via the interference with transcription factors [3].

Another link between cancer development and 5-LO is provided by a genome wide screen for p53 target genes. Interestingly, ChIP-seq
analysis revealed that 5-LO is a direct p53 target gene and that 5-LO expression is induced by genotoxic stress via actinomycin D or etoposide
treatment in a p53-dependent manner and antagonizes p53 transcriptional activity [4]. Many cancer cells aberrantly express 5-LO which
seems to contribute to cell proliferation.

1. Roos,J et al. (2014) 5-Lipoxygenase is a candidate target for therapeutic management of stem cell-like cells in acute myeloid leukemia.
Cancer Res 74, 5244-5255.

2. Brand,Setal.(2018) Combined Proteomic and In Silico Target Identification Reveal a Role for 5-Lipoxygenase in Developmental Signaling
Pathways. Cell Chem Biol, 25:1095-1106.

3. Hafner AK, et al. (2019) Beyond leukotriene formation-The noncanonical functions of 5-lipoxygenase. Prostaglandins Other Lipid Mediat.
142:24-32.

4. Gilbert, B et al. (2015) 5-Lipoxygenase is a direct p53 target gene in humans. Biochim Biophys Acta 1849, 1003-1016.
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Kanser kronoterapisini iyilestirmeye y6nelik adimlar: preklinik kronotoksisite ve kronoefikasite galismalari

Alper Okyar
istanbul Universitesi Eczacilik Fakiiltesi Farmakoloji AD, Beyazit-istanbul-TURKIYE

Sirkadiyen zamanlama sistemi (SZS), ilaglarin zamana bagli etkilerinden 10 kata kadar sorumludur ve bu kronofarmakolojinin 6nemini
desteklemektedir. Zamana bagli etkide gérilen farkhliklar ciddi advers/toksik etkileri olan antikanser ajanlar igin 6zellikle dnemlidir. SZS’in aydinlik-
karanlhk (12:12) siklusunda senkronize edilmis kemirgen modellerinde 40 antikanser ilacinin toksisitesini biytk 6lglide degistirdigini gostermistir.
Bu bulgular kronotoksisite kavraminin yani ilaglarin toksik etkilerinde periyodik ve 6ngorilebilir degisikliklerin ortaya gikmasina neden olmustur.
2011'den beri farmakolojide sirkadiyen ritimlerin diizenlenmesi konusunda artan bir farkindalik s6z konusudur. Dozlama siiresi, antikanser tedaviye
toleransi 5 kata kadar artirmakta ve deneysel calismalarda etkinligi neredeyse iki katina gikarmaktadir. Farelerdeki preklinik galismalarimiz, 6zellikle,
antikanser ajanlarin farmakolojisine katkida bulunabilecek olan Faz I, Il ve Il ilag detoksifikasyon/eliminasyon streglerindeki ritmik degisiklikleri
desteklemektedir. Calismalarimiz sirkadiyen veya zamana bagli farmakokinetik ve kronotoksisite/kronoetkililik mekanizmalarini anlamaya yardimci
olmaktadir. Ayrica, sirkadiyen bozulma karsinojeneze ve kanserin ilerlemesine neden olabilir. Zamana bagh farkliliklarin yani sira cinsiyet, yas,
fiziksel aktivite, hastalik durumlari, genetik polimorfizm ve fenotipik 6zellikler gibi birgok faktor ilaglarin terapétik yanitlarinda buytik degiskenlige
yol agmaktadir. Klinik 6ncesi kronofarmakolojik ¢alismalar, antikanser ajanlarin yan etkilerini en aza indirgemek ve tedavi etkinligini artirmak igin en
uygun doz zamanini belirlemeye yardimci olur. Bu, hastanin uyumunu ve yasam kalitesini iyilestirmeyi ve advers/toksik etkiler nedeniyle yiikselen
tedavi maliyetini diistirmeyi de saglar. Kronofarmakolojik yaklagimlarin yani sira, sistem biyolojisi ve sistem farmakolojisi yaklagimlari da antikanser
ajanlarin guvenli ve etkin kullanimina katkida bulunmakta, hassas ve kisisellestirilmis tibbi desteklemektedir.
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Approaches to improve outcomes in cancer chronotherapy: preclinical chronotoxicity and chronoefficacy studies

Alper Okyar
istanbul University Faculty of Pharmacy Department of Pharmacology, Beyazit-Istanbul-TURKEY

The circadian timing system (CTS) is responsible for time-dependent effects of drugs up to 10-fold and this is supporting the need for an increased
understanding of chronopharmacology. This is particularly important for anticancer agents which have serious adverse/toxic effects. The CTS largely
modifies the extent of toxicity of 40 anticancer drugs in LD- synchronized (Light-Dark, 12:12) rodent models. These findings led to the concept of
chronotoxicity, in other words, the occurrence of periodic and predictable changes in the toxic effects of medications. Since 2011, there has been
increased awareness on the regulation of circadian rhythms in pharmacology. Dosing time improved anticancer treatment tolerability up to 5-fold
and nearly doubled efficacy in experimental studies. Our preclinical studies in mice particularly indicate the rhythmic changes in Phase |, Il and IlI
drug detoxification/elimination processes which may contribute to pharmacology of anticancer agents. Thuscircadian or time-dependent
pharmacokinetics further helps to understand the mechanism of these chronotoxicity/chronoefficacy pattern. Furthermore, circadian disruption
may cause carcinogenesis and cancer progression. Beside the time-dependent differences, many factors including gender, age, physical activity,
disease states, genetic polymorphism and phenotypic properties lead to a large variability in the therapeutic responses of drugs. The preclinical
chronopharmacologic studies help to determine the most appropriate dosing time of anticancer agents to minimize their side effects and enhance
treatment efficacy. This enables to improve the patient’s adherence and quality of life and to reduce treatment cost due to adverse/toxic effects.
We may claim that chronopharmacological as well as the systems biology and systems pharmacology approaches may contribute the safely and
effective use of anticancer agents, and supports the precision and personalized medicine.
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Panel/Session 9: "Tirkiye’de klinik aragtirmalar”

Klinik aragtirmalarda neredeyiz?

Nihan Burul Bozkurt

AIFD Saglik Politikalari Direktéri, Tirkiye

Ulkemizin temel hedefleri arasinda, ilag sektériimiiziin Ar-Ge ve inovasyon odakli olarak gelistiriimesi yer almaktadir. Bu hedefe parallel olarak
Onbirinci Kalkinma Planinda da éncelikli sektérler arasinda yer alan “ilag ve Tibbi Cihaz” sektoérii icin temel amag; kiiresel pazardaki rekabet
glclimuziin artirlmasi ve deger zincirinde lilkemizi daha Ust konuma tagimak olarak belirlenmistir. Belirlenen temel politikalar arasinda;
“Klinik arastirmalarda ilkemizin bélgede lider iilke konumuna gelmesini saglamak” yer almaktadir.

icinde bulundugumuz pandemi dénemi bizlere ilkelerin ilag ve asi gelistirme siireclerinde ne kadar etkin olmasi gerektigini bir kez daha
gostermistir. “Yerliilag” ve “Yerli molekil” hedefleri dogrultusunda giigl bir temel aragtirma, pre-klinik galisma ve klinik arastirma altyapisina
ve bilgi birikimine sahip olmak, olmazsa olmazlar arasindadir.

ilag Ar-Ge’sinin en 8nemli basamaklarindan olan klinik arastirma altyapisinin tilkemizde gelistirilmesi biiyiik nem arz etmektedir. Son yillarda
tilkemizde ilag Ar-Ge deger zincirine verilen 6nem, bu konudaki irade ve tesvikler artarak devam etmektedir.

Ulkemizin cografi konumu, niifusu, hastalik gesitliligi, saglik hizmetleri altyapisi, Giniversite ve egitim arastirma hastanelerindeki kalifiye insan
glicu ve uluslararasi dizenlemeler ile uyumlu mevzuata sahip olmasi ¢ok uluslu klinik aragtirmalarda da paydas olunmasi konusunda énemli
firsatlar sunmaktadir. Mevcut durumda Tirkiye’nin global klinik arastirmalardan aldigi pay beklenenin ve potansiyelinin altinda olmakla
birlikte, artig egilimindedir. Ulkemizde yiiriitiilen klinik arastirmalarin nitelik ve nicelik yéniinden artiriimasi adina calismalar yiritilmekte,
alinmasi gereken aksiyonlar paydaslarla isbirligi icerisinde hayata gecirilmektedir. Klinik arastirmalar agisindan Ulke olarak hedeflerimize
ulagilabilmesi igin ilgili kamu kurum/kuruluglari, endistri temsilcileri, sivil toplum kuruluglan ve diger paydaglarla yiritilmekte olan etkin is
birlikteliklerinin strdirilmesi gerekmektedir.

Tiirkiye ilag ve Tibbi Cihaz Kurumunun (TiTCK) son yillarda bagvuru degerlendirme ve izin siireclerinde gerceklestirdigi iyilesme ile birlikte,
Ulkemiz arastirma baslatma siireleri agisindan Avrupa llkeleri ile yarisir duruma gelmistir. Kurum, Klinik Arastirmalar Portalinda kamuya agik
olarak arastirmalara ait daha detayli ve kapsamli bilgileri seffaf olarak yayimlamaktadir.

Turkiye’de klinik arastirmalar agirlikli olarak Universite hastaneleri ile Saghk Bakanligina bagl egitim ve arastirma hastanelerinde
yuratilmektedir. Bu hastanelerin koordinatérliigiinde gerekli sartlari saglayan diger saghk kurumlari da arastirmalarda yer alabilmektedir.
Faz | arastirmalar TiTCK tarafindan onay verilen merkezlerde yiriitiilebilmektedir. Tiirkiye’de 2013 yilinda 2 adet faz | merkezi varken 2021
yil Ekim ayi itibari ile bu sayi 13’e gikmistir.

Klinik arastirmalar alaninda son yillarda 6nemli basarilar kaydedilmistir. Bununla birlikte ilerleme saglanmasi gereken farkl alanlar da
bulunmaktadir. Klinik aragtirmalar alaninda yapilmasi gerekenler somut olarak ortaya konulmus olup paydaslarin etkin isbirligi ve kararlihig
ile aksiyonlarin hayata gecirilmesi Turkiye’nin hedefine emin adimlarla ilerlemesini saglayacaktir.
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Where are we in clinical trials?

Nihan Burul Bozkurt

Association of Research-Based Pharmaceutical Companies AIFD

Among the main objectives of our country is the development of the pharmaceutical industry focusing on R&D and innovation. Parallel to
this goal; increasing our competitiveness in the global market and moving Turkey to a higher position in the value chain have been mentioned
as the main objective for the "Pharmaceuticals and Medical Devices" sector, in the Eleventh Development Plan. “To ensure that our country
becomes the leading country in the region in the area of clinical trials” is among the main policies determined.

The COVID 19 pandemic has once again shown us, how important drug and vaccine development capabilities are for countries. It is essential
to have a strong basic research, preclinical study and clinical trial infrastructure and know-how in line with the goals of "innovative medicine"
and "innovative molecule".

It is of great importance to develop the clinical trial infrastructure, which is one of the most important steps of pharmaceutical R&D, in our
country. In recent years, the importance given to the pharmaceutical R&D and incentives on this issue continue to increase in Turkey.

Our country's geographical location, population, disease diversity, health services infrastructure, legislation in line with international
regulations, qualified researchers in universities and training and research hospitals offer considerable opportunities to be a partner in
multinational clinical trials. In the current situation. Turkey's share in global clinical trials is below than expected according to its potential,
but it is on an increasing trend. Efforts are carried out in order to increase the quality and quantity of clinical trials conducted in our country,
and the actions to be taken are implemented in cooperation with the stakeholders. In order to achieve our goals as a country in terms of
clinical trials, it is necessary to maintain effective cooperation with relevant public institutions/organizations, industry representatives, non-
governmental organizations and other stakeholders.

In recent years, with the improvement in the evaluation and approval times of the Turkish Medicines and Medical Devices Agency (TITCK),
Turkey has become competitive with European countries in terms of trial initiation times. The Agency publishes detailed and comprehensive
information about the clinical trials transparently via the Clinical Trials Portal.

In Turkey, clinical trials are mainly carried out in university hospitals and training and research hospitals affiliated to the Ministry of Health.
Under the coordination of these hospitals, other health institutions that meet the necessary infrastructure can also take part in the trials.
Phase | studies can only be conducted in centers approved by TITCK. While there were 2 phase | centers in Turkey in 2013, this number
increased to 13 as of October 2021.

Turkey has achieved significant success in the field of clinical trials in recent years. However, there are still further areas where progress
needs to be made. What needs to be done in the field of clinical trials has been put forward concretely. Effective cooperation and
determination of the stakeholders and the implementation of actions will enable Turkey to take firm steps towards its goal.
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Klinik aragtirmalarda yeni tasarimlar

Saadettin Kilicka
Liv Hospital, Tirkiye

Klinik arastirmalar toplumu temsil etme niteligindeki uygun sayida hasta lzerinde yapilan galismalar olup gergek evreni daha kisa siirede ve
daha diisiik maliyet ile tahmin etmeye calismaktadir. ilag klinik calismalari genelde preklinik calismalari takiben faz I'den faz IV’e kadar
galismalar olup farkli amag ve farkl hipotezleri degerlendirmek tizere yapilir. Ancak siire¢ oldukga uzundur ve bir molekdliin bir endikasyonda
onayli ilag haline gelebilmesi igin yaklasik olarak 10-15 yil sirmektedir. Bu siireg icerisinde her 10.000 aday molekulden sadece 1'i ilag olmayi
basarabilir.

Preklinik galismalarda klinik ¢alismalara gegmeden dnce bir molekilin etkisi ve beraberinde farmakokinetik ve farmakodinamik 6zellikleri
incelenir. Faz 1 galismalar saglikli veya hasta gonullulerde yapilir ve burada da farmakokinetik ve farmakodinamik 6zelliklerin tespiti amaciyla
yapilir. Faz Il ¢alismalarda ise ilacin terapétik doz araliginin belirlenmesi, etkinlik ve glivenlik degerlendirmesi temel amactir. Faz 11l klinik
galigsmalar is ilacin standart tedavi ile karsilastirildigi Gstiinlik (superiority), alt olmama (non-inferiority) ve esdegerlik calismalari olarak
tasarlanabilir. Burada ¢ok sayida gonullii galismaya dahil edilir. Alinma ve diglama kriterlerini karsilayan hastalar galismada degerlendirilir ve
sonug olarak ilacin etkinligi ve toksisitesi hakkinda bilgi toplanir. Bu galismalar siklikla randomize kontrollii ve genellikle gift kor veya agik
etiketli calismalardir. Faz IV galismalar ise postmarketing ¢alismalardir. ilacin klinik calisma diizeninde belirlenemeyen toksisitesinin
degerlendirilmesini amaglar.

Son zamanlarda klasik ¢calisma tasarimlari yerini adaptif calisma tasarimlarina birakmistir. Hem daha kisa stirede tamamlanmasi, hem daha
ucuz olmasi hem de farkli endikasyon ve tedaviden fayda goérecek uygun hastanin belirlenmesi yeni tasarimlar sayesinde belirlenebilir.
Ornegin adaptif calisma tasarimlari tek bir faz ¢alismadan ziyade Faz | ve Il veya Faz Il veya Faz Il hibrid ¢alisma tasarimlari seklinde
tasarlanabilir. Bu sayede gerektiginde ilave kohortlar calismaya dahil edilebilir, hasta alim ve diglama kriterleri degisebilir, sonlanim noktalari
degisebilir ve dogal olarak drneklem sayisi da degiskenlik gosterebilir. Ayrica basket galismasi gibi tek bir hedef ve goklu organ timorleri veya
umbrella ¢alisma tasariminda oldugu gibi tek bir organ ve farkli hedef molekdller Gizerinden galisma tasarlanabilir. Bu yeni ¢alisma tasarimlari
PFS2, DoR veya ¢oklu primer sonlanim noktasi kullanimina izin vermektedir. Ancak Ozellikle immunoterapétik ajanlarla goérilen
hiperprogresyon, oligoprogresyon veya psédoprogresyon yeni klinik calisma tasarimlarina ihtiya¢ olduguna isaret etmektedir
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Uygulamalarda yasanan zorluklar

Sabriye Duran Tim
AbbVie, Tirkiye

Turkiye Klinik Arastirma Alaninda sahip oldugu firsatlar, Diinya’da Klinik Arastirma nerede? Turkiye olarak biz bu resmin neresindeyiz.

AIFD’nin destegiyle, arastirma sirketi IQVIA tarafindan hazirlanan “Tiirkiye icin Klinik Arastirma Stratejisinin Faydalari-Yenilik Temelli Biiyime
icin Yol Haritasl” bashkl rapordan yola ¢ikarak Tiirkiye'de klinik arastirmalarin yaratacagl ekonomik degerin yani sira sosyal ve bilimsel
faydalara katki saglamaktadir. Klinik arastirmalar Tirkiye'deki bilimsel gelisimi, kiiresel bilgi birikiminin Tirkiye'ye aktariimasi yoluyla
hizlandirmaktadir. Klinik arastirmalara katilan Tirk bilim insanlari, yeni tedavilerle ilgili bilgi edinmenin ve erken deneyim kazanmanin yani
sira ilag gelistirme sireci ve yeni tedavi alanlari ile ilgili glincel egitimler alma, uluslararasi bilimsel aglara dahil olma, ¢alisma sonunda
hazirlanacak uluslararasi yayinlarda yer alma, ulusal/uluslararasi karar verici komitelerde gérev alma imkani da elde etmektedir.

Tirkiye, ilag pazari bliyukligiunde diinyada 17'nci sirada yer alirken, toplam klinik arastirma sayisinda 26'nci sirada yer aliyor. Turkiye'de klinik
arastirma yatirimlarini artiran aragtirmaci ilag firmalari, halihazirda yiritilen 529 adet sektor destekli klinik arastirma araciligiyla (529 adet
sektor destekli klinik aragtirma igin 159 Milyon Dolarlik yatirim yapildi) 15 bin hastaya yenilikgi ilag, saglik teknolojisi ve tedavilere erken erigim
imkani sunuyor. Tirkiye'nin ilk 10 klinik aragtirma tlkesi arasina girmek igin ise arastirma sayisini yaklasik olarak ti¢ katina ¢ikarmasi gerekiyor.

Tiirkiye ilag ve Tibbi Cihaz Kurumu’nun son yillarda basvuru degerlendirme ve izin siireglerinde gerceklestirdigi ivilesmeyle birlikte tilkemiz
arastirma baglatma sureleri agisindan Avrupa tlkeleri ile yarigir duruma gelmistir.

Ulkelerin Klinik arastirma cazibesini belirleyen faktérler ve Klinik Arastirma alaninda kiiresel trendler nelerdir? Tirkiye olarak Klinik
Arastirmalarin artmasina yonelik firsatlarimiz ve olasi senaryolar neler olabilir?
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Difficulties in practices

Sabriye Duran Tim
AbbVie, Turkey

Opportunities Turkey Has in the Field of Clinical Trials; Where is Clinical Trial in the World? Where is Turkey in this picture?

Based on the report titled “Benefits of Clinical Trial Strategy for Turkey - Roadmap for Innovation-Based Growth” prepared by the research
company IQVIA with the support of AIFD, it contributes to the social and scientific benefits as well as the economic value to be created by
clinical trials in Turkey. Clinical trials accelerate the scientific developments in Turkey through transferring global knowledge into Turkey. In
addition to obtaining information about new treatments and gaining experience in advance, Turkish scientists taking part in clinical trials also
take the opportunity to receive up-to-date training for drug development process and new treatment areas, engage in international scientific
network, get involved in international publications to be prepared at the end of a study, and participate in national/international decision-
making committees.

Turkey ranks 17th in the world in terms of pharmaceutical market size and 26th in the total number of clinical trials. Research-based
pharmaceutical companies that have increased their investments in clinical trials in Turkey offer 15,000 patients compassionate use for
innovative drugs, health technology and treatments through 529 industry-supported clinical trials (159 million USD was invested for 529
industry-supported clinical trials). In order to be among the top 10 clinical trial countries, Turkey needs to triple the number of its current
trials.

With the improvement in application evaluation and authorization processes by the Turkish Medicines and Medical Devices Agency in recent
years, Turkey has been able to compete with European countries in terms of trial initiation times.

What are the factors that determine countries' clinical trial appeal and what are the global trends in the field of Clinical Trials? What are our
opportunities and possible scenarios for increasing the number of Clinical Trials in Turkey?
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Konferans/Conference 7

Pharmacogenomics — discovery to implementation

Munir Pirmohamed

Wolfson Centre for Personalised Medicine, Department of Pharmacology and Therapeutics, University of Liverpool, L69 3GL

Pharmacogenetics/genomics has been around for a long time, and it is only now that we are beginning to think about large scale
implementation. Although there have been many discoveries, i.e. associations between phenotypes (drug efficacy and safety) and
genotypes, there is still a need to undertake more discovery work. It is important to remember that most of the discovery work has focused
on pharmacokinetic genes, but very little has been done on pharmacodynamic genes. This represents an opportunity, particularly in the era
of genome-wide approaches where it will lead to the identification of novel loci, which would not otherwise have been discovered using
candidate gene approaches. It isimportant that any discovery is also linked to translation into clinical practice. This has generally been slow
and fragmented. Worldwide, however, there is now greater emphasis on implementation, with many different approaches and areas being
investigated including pre-emptive genotyping. The latter is being explored in a number of centres of excellence in the US. To date, no
healthcare system in the world has implemented pharmacogenomics for the whole population. The implementation of pharmacogenomic
testing on demand from healthcare professionals in the UK NHS is being evaluated. A pilot where dihydropyrimidine dehydrogenase (DPYD)
genotyping was introduced has been a huge success, and further drug-gene pairs are being explored. The presentation will consider the
whole spectrum from discovery to implementation into clinical practice.
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Konferans/Conference 8

Foundations of immunometabolism and implications for metabolic health and disease

Gokhan Hotamishigil

Harvard University, USA

The field of immunometabolism encompasses investigation of the regulatory pathways which control interactions between immune and
metabolic responses as critical drivers of chronic disease. In the last three decades it has become clear that overlapping and redundant
inflammatory pathways play pleiotropic and important roles in metabolism, and that the metabolic state is a critical determinant of immune
function. Additionally, components of both the innate and adaptive immune system modulate metabolism. Immunometabolic mechanisms
are central to chronic metabolic diseases which have become an alarming threat to global health.

Adipocytes have been a key focus of research in this field. Studies have shown that adipocytes produce and regulate many metabolic and
hormonal signals, with profound effects on systemic endocrine equilibrium. In the setting of metabolic stress and during obesity,
metabolically active cells exhibit an inflammatory response which is key to the pathogenesis of insulin resistance and diabetes. Molecular
mechanisms underlying the link between inflammatory responses and hormone action include obesity-related activation of the
serine/threonine kinases such as JNK, PKC and CaMK and other stress signaling cascades as well as changes in cellular calcium fluxes,
endoplasmic reticulum structure and function. In this lecture, | will present the molecular mechanisms involved in integration of stress
responses and how they impact metabolic homeostasis and how these mechanisms can be utilized for novel preventive and treatment
approaches to the management of obesity, diabetes and related pathologies.
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Santral Sinir Sistemi Farmakolojisi 1 / Central Nervous System Pharmacology 1
A Salonu / Hall A 14:20-15:50
Oturum Bagkani / Chair: Ayse Pinar YAMANTURK

NO BiLDiRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS

S1/01 | Farelerde uzun sireli sosyal izolasyonun beyinde 3H- Derya OKTAY, ismail Hakki ULUS
flunitrazepam baglamasina etkisi

$2/02 | Major depresif bozukluk hastalarinda serum S100B ve CD163 Aydin Sinan APAYDIN, Siireyya BARUN, Zuhal KOC APAYDIN,
duzeylerinin kognitif fonksiyonlarla iliskisi ve SSRI tedavisine Ceylan BAL, Mustafa UGURLU, Gamze GOK
bagli olasi degisimlerinin incelenmesi

$3/03 | Vortioksetin, TLR-2 aracili néroinflamasyonu hedefleyerek Dilara NEMUTLU SAMUR, Guiven AKCAY, Sendegdl YILDIRIM,
rotenon ile indiiklenen parkinson hastaliginda motor ve Ayse OZKAN, Tugce CEKER, Narin DERIN, Gamze TANRIOVER,
bilissel bozukluklari iyilestirir Mutay ASLAN, Aysel AGAR, Giil OZBEY

S4/04 | Sicanlarda pentilentetrazol ile indiiklenen nébetler (izerinde Duygu iINCE KARA, Ayse OZCETIN SENOZ, Tugce USKUR,
agmatin, spermin ve spermidinin etkileri Tayfun GOZLER, Burcu CEVRELI, Tayfun UZBAY

§5/05 | Alzheimer hastaliginda plazma diazepam baglayici Mustafa GOKCE, Halil Aziz VELIOGLU, Muhammed Yunus
inhibitorindn inflamatuar, oksidatif stres ve nérodejeneratif BEKTAY, Eray Metin GULER
belirteglerle iligkisi

$6/06 | B12 vitamininin sicanlarda morfinle olusturulmus Tugce USKUR, Fatma UNLU TASDEMIR, Aykut OZTURK, Haktan
kosullandiriimis yer tercihi testindeki etkilerinin incelenmesi SONMEZ, Zeynep Gizem TODURGA SEVEN, Gékhan FAIKOGLU,

Kibra SAYGISEVER-FAIKOGLU, Sibel BZYAZGAN, Okan YILLAR,
Ahmet Gokhan AKKAN

S§7/07 | Lakozamid ile birlikte karbamazepin, fenobarbital veya Ayse Mine YILMAZ GOLER, Tiilin ALTINOLUK, Yekta CULPAN,
valproik asit kullaniminin hepatik metabolizma tzerindeki in Yasemin SELALMAZ, Filiz ONAT, Rezzan GULHAN, Medine I.
vitro etkileri GULCEBI

$8/08 | Anti-ndbet ilaglarin lakozamid konsantrasyonu tizerindeki Yasemin SELALMAZ, Hatice OMERCIKOGLU OZDEN, Rezzan

etkisi

GULHAN, Filiz ONAT, ipek MiDi, Kadriye AGAN, Medine
GULGEBI iDRiZ OGLU
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So6zIli Sunumlar / Oral Presentations

Kardiyovaskiiler Sistem Farmakolojisi 1 / Cardiovascular System Pharmacology 1
B Salonu / Hall B 14:20-15:50
Oturum Bagkani / Chair: Fatma AKAR

NO BiLDIRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS

$9/09 MRGD reseptor agonisti olan alamandin, anjiyotensin Il ile Lokman Hekim TANRIVERDI, Onural OZHAN, Ahmet ULU,
olusturulmus hipertansiyon modelinde mas reseptér agonisti Azibe YILDIZ, Burhan ATES, Nigar VARDI, Haci Ahmet ACET,
AVEQ0991'e ek antihipertansif ve terapotik etkiler saglar Hakan PARLAKPINAR

$10/010 | Sicanlarda lipopolisakkarit ile olusturulan septik sok Bahar TUNCTAN, Sefika Pinar SENOL, Meryem TEMIZ
modelinde 20-hete mimetik 5,14-hedge'nin antihipotansif RESITOGLU, Demet Sinem GUDEN, Omer BAHGELI, Mehmet
etkisine BKca kanallarinin MaxiKp alt biriminin etkinlesmesi Furkan HORAT, Seyhan SAHAN FIRAT, Ayse Nihal SARI, John R.
katkida bulunmaktadir FALCK, Kafait U. MALIK

$11/011 | Kronik 8ngérilemeyen hafif stresin neden oldugu vaskiiler Giilsen CELEBI, Semil Selcen GOCMEZ, Gékhan DURUKSU,
disfonksiyon lzerine propolisin vazoprotektif etki Tijen UTKAN
mekanizmalarinin arastiriimasi

$12/012 | izole-perfiize sican arka bacak damar yataginda siyatik sinir Zayed ALZAYED, ismail BAZZAZ, Kansu BUYUKAFSAR
stimulasyonu ile olusturulan vazodilatasyon lzerine nitrik
oksit, prostaglandinler, opioiderjik sistem ve kolinerjik
sistemin katkisi

$13/013 | The role of senescent fibroblasts in tissue remodeling, Elif SENGUN, Brett BAGGETT, Nilifer N. TURAN, Eric MI,
development of inflammation, and arrhythmias post-Ml Bianca KUN, John SEDIVY, Gideon KOREN

$14/014 | TNF-alfa ile indiklenmis insan umbilikal ven endotel hiicre Fatih Can TURK, Burak ONAL
kulttirinde (HUVEC) amentoflavonun antiinflamatuar
etkinliginin arastiriimasi

$15/015 | Beers kriterlerine gore daha geng ve ileri yasli hipertansif Mert KASKAL, Selcan TULU, Volkan AYDIN, Caner VIZDIKLAR,
hastalara birinci basamak saglik merkezlerinde yazilmig olan Omer ATAGC, Ahmet AKICI
regetelerin karsilastiriimasi

$16/016 | Losartan tedavisi altinda hipertansif atak gegiren hastalarda Uzeyir CIMEN, Esra TUG, Neset NESETOGLU, Duri Sehvar

MDR1 gen polimorfizmleri ve losartan plazma diizeylerinin ilag
yanitiyla iliskisi

UNAL, Osman KARAKUS, Yesim KINACI CiMEN, Gultekin KADI,
Omer Faruk TURAN, Ahmet DEMIRCAN, Canan ULUOGLU

137

26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021

Online




04 Kasim 2021, Persembe / 04 November 2021, Thursday
So6zIli Sunumlar / Oral Presentations

Akilci ilag Kullamimi / Rational Drug Use
CSalonu / Hall C 14:20-15:50
Oturum Bagkani / Chair: Bilgen BASGUT

NO BiLDiRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS

$17/017 | Akilciilag kullanimi ve saghk okur yazarligi Filiz OZYiGiT, Nuriye DEGIRMEN

$18/018 | Histamin H2-reseptdr antagonistlerinin kullanim trendinin N. ipek KIRMIZI, Volkan AYDIN, Ahmet AKICI
arastiriimasi

$19/019 | intdrn hekimlere yonelik akilci ilag kullanimi egitimine rasyonel | Aykut &ZTURK, Atilla TOPGCU
bakis: farmakoekonomik yansimalar

$20/020 | Bronsit tanisi olan ¢ocuk hastalarda olasi ilag-ilag Neda TANER, Miiferiye ESKITOGLU
etkilesimlerinin incelenmesi ve degerlendirilmesi

$21/021 | Geriatri yas grubunda potansiyel uygunsuz antidepresan Osman KARAKUS, Fatma iSLi, Mesil AKSOY, Hakan ERGUN,
kullaniminin Tirkiye 6lgeginde ve eriskin popilasyon ile Canan ULUOGLU
karsilagtirmali degerlendirilmesi

$22/022 | Akilciilag kullanimi egitiminde klinik akil yiiritme becerisine Ozlem COSKUN, Yavuz Selim KIYAK, Canan ULUOGLU, Isil irem
yonelik yeni bir elektronik sinav: “Contextended Questions” BUDAKOGLU

$23/023 | Akilciilag kullanimi; hekimlerin tutum ve bilgilerinin Sema ORAL
incelenmesi

$24/024 | Escherichia coli etkenli toplum kékenli Griner sistem Nebile Biisra CiTiL ALTINOK, Giilay SEZER, Pinar SAGIROGLU,

enfeksiyonlarinin tedavisinde liglinci basamak saghk
kurulugsundaki hekimlerin antibiyotik tercihlerinin akilci ilag
kullanimi yéniinden incelenmesi

Mustafa Altay ATALAY
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So6zIli Sunumlar / Oral Presentations

Santral Sinir Sistemi Farmakolojisi 2 / Central Nervous System Pharmacology 2
A Salonu / Hall A 15:20-16:50
Oturum Bagkani / Chair: Mehmet CANSEV

NO BiLDiRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS

$25/025 | Lakozamid ile anti-n6bet ilaglarin birlikte uygulanmasinin Tiilin ALTINOLUK, Ayse Mine YILMAZ GOLER, Yekta CULPAN,

karaciger hiicre canliligi Gzerindeki etkileri Yasemin SELALMAZ, Filiz ONAT, Rezzan GULHAN, Medine i.
GULCEBI

$26/026 | Genetik absans epilepsili sicanlarda deksmedetomidin: akut Melis YAVUZ, Filiz ONAT
absans status epileptikus modeli

$27/027 | intraserebroventrikiiler enjekte edilen YNT-185’in Strasbourg Aylin TOPLU, Melis YAVUZ, Nihan CARGAK, Zoltan MOLNAR,
orijinli genetik absans epilepsili sicanlarda goérilen diken-ve- Filiz ONAT
dalga desarjlari tizerine etkisi

$28/028 | Aripiprazolin kronik konstriksiyon hasari ile indiiklenen Yagmur OKCAY, Nurcan BEKTAS TURKMEN
noropatik agri ve rezerpinle indiiklenen fibromiyalji
modellerindeki farmakolojik etkinligi

§29/029 | ivermektinin alkol bagimhligi tizerine etkisinin Oru¢ YUNUSOGLU, Yildiray BASBUGAN
degerlendirilmesi

$30/030 | Otoimmiin ensefalit gelisiminde rol alan N-Metil D aspartat Sura AKAT, Hande YUCEER, Canan Aysel ULUSOY, Cem ismail
reseptdr antikorlarinin wistar sicanlarda epileptik nébetler ve KUCUKALI, Filiz ONAT, Erdem TUZUN, Nihan CARCAK YILMAZ
davranig izerine etkileri

$31/031 | Hidrojen sulftr ile uyarilan mezenkimal kék hiicrelerin Olcay KIROGLU, Fatih BERKTAS, Erkan MAYTALMAN, Emine
periferik ndropatide etkisi EKMEN 02, Fazilet AKSU

$32/032 | Farelerde kronik 6ngoérilemeyen hafif stres modelinde Ruhan Deniz TOPUZ, Mehmet Zahid CETINKAYA, Dilsat

dipironun antidepresan ve anksiyolitik etkilerinde
endokannabinoid sistem ve TRPV1 reseptérlerinin roli

ERUMIT, Kiibra DUVAN AYDEMIR, Ozgiir GUNDUZ, Getin
Hakan KARADAG, Ahmet ULUGOL
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Kardiyovaskiiler Sistem Farmakolojisi 2 / Cardiovascular System Pharmacology 2
B Salonu / Hall B 15:20-16:50
Oturum Bagskani / Chair: S6nmez UYDES DOGAN

NO BiLDiRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS
$33/033 | Sicanlarda isoproterenol ile olugturulan miyokard hasarinda Miray ALTUNTAS, Mehmet GUNATA, Seyhan POLAT, Alaadin
ivabradinin doz bagiml tedavi edici etkisinin arastiriimasi POLAT, Lokman Hekim TANRIVERDI, Nigar VARDI, Yilmaz
CIGREMIS, H. Ahmet ACET, Hakan PARLAKPINAR
$34/034 | Ofloksasin ile indiiklenmis deneysel kardiyotoksisite Miislime BILiCi, Yasemin GOKALP, Mehmet GUNATA, Jiilide
modelinde Fondaparinuks’un etkisi AKAYCAN, Seyhan POLAT, Lokman Hekim TANRIVERDI, Nigar
VARDI, Yilmaz CIGREMIS, H. Ahmet ACET, Hakan
PARLAKPINAR
$35/035 | Sicanlarda monokrotalin ile olusturulmus pulmoner arteriyel Seyhan POLAT, Mehmet GUNATA, Onural OZHAN, Azibe
hipertansiyon modelinde alamandin, melatonin ve alamandin- | YILDIZ, Nigar VARDI, Emre SONMEZ, Necip ERMIS, Seyfullah
melatonin kombinasyonunun etkilerinin arastiriimasi Taha INAN, Hakan PARLAKPINAR
$36/036 | Fare aortasinda karbon monoksit aracili vaskiiler yanitlar ve Ozlem OZEN, Emine Nur OZBEK, Giinay YETIK-ANACAK, Génen
diger gazotransmiterler ile iligkisi OZSARLAK-SOZER
$37/037 | Yasa bagh makiila dejenerasyonunda intravitreal ranibizumab Burak OREN, Gozde AKSOY AYDEMIR
tedavisi sonrasi retinal vaskuler bulgular
$38/038 | Serotoninin (5-HT) vazokonstriktif etkilerinde hidrojen stlfar Nazlican BELEN, Emine Nur 6ZBEK, Hatice BAKIRCI, Giinay
(H2S)'tin rolii YETIK ANACAK
$39/039 | Glabridinin BKCa aktivasyonu ile geng ve yasli siganlarin torasik | Muhammed Fatih DOGAN, Yasemin SAHIN, Funda Fatma
aortunda vazodilatér etkisi BOLUKBASI HATIP, izzettin HATIP, Osman CIFTCI
$40/040 | Korunmus ejeksiyon fraksiyonlu koroner arter hastaligi olan Meltem DURSUN, Seniz INANC, Gdnen OZSARLAK SOZER,

hastalarin sag atriyum dokularinda pro matriks
metalloproteinaz-2 (MMP-2) enzim aktivitesinin roli

Emre DEMIR, Giilgiin OKTAY, Tahir YAGDI, Zeliha KERRY
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Klinik Farmakoloji / Clinical Pharmacology
C Salonu / Hall C 15:20-16:50
Oturum Baskani / Chair: Alper iSKIT

NO BiLDiRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS

$41/041 | Tirkiye’de birinci basamakta yénetilen akut gastroenterit Fatma iSLi, Hande KONSUK UNLU, Mesil AKSQY, Esma KADI,
vakalarinda regeteleme paterninin izlenmesi: sekiz yillik trend Bahar GUCiZ DOGAN
analizi

$42/042 | Klinik arastirmalarin gerceklestirilmesi ve etik kurullara Bahar ERBAS
basvuru siireglerinde karsilagilan gligliikler

$43/043 | Bir Universite klinik arastirmalar etik kurulunun Canan ULUOGLU, Ali Kagan COSKUN, Utku AYKAN
degerlendirmelerine retrospektif bakis: 5 yillik deneyim

S44/044 | Turkiye'deki faz | klinik arastirmalara genel bakis Selcuk SEN

$45/045 | COVID-19 pandemisinde geleneksel ve tamamlayici tip Hatice iKiISIK, Elif OGUZ, Feyza KUTAY YILMAZ, Mehmet Akif
kullanimi ve iliskili faktorler SEZEROL, Yusuf TASCI, Berna TERZIOGLU BEBITOGLU, Isil

MARAL

$46/046 | Tirkiye'de en ok tiketilen ilaglarin kiralite 6zelliklerinin ve Volkan AYDIN, Ayfer BAHAR, Caner VIZDIKLAR, Ahmet AKICI
maliyete yansimalarinin incelenmesi

$47/047 | Yerli aginin klinik faz ¢alismalarina katilan gondlliler ile anket Zafer SEZER, Ahmet INAL, Seda CAYMAZ YILMAZ
¢alismasi

$48/048 | Gelismekte olan iilkelerdeki biyobenzerlerin Ahmet Ozan OZGEN, Devrim DEMIR DORA

farmakoekonomik agidan degerlendirilmesi
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So6zIli Sunumlar / Oral Presentations

inflamasyon / Inflammation
A Salonu / Hall A 09:30-11:00
Oturum Bagkani / Chair: Eyiip Sabri AKARSU

NO BiLDiRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS

$49/049 | RXR agonisti beksarotenin LPS'nin neden oldugu enflamatuvar | Omer BAHGELI, Sefika Pinar SENOL, Meryem TEMiZ
hiperaljeziyi dnleyici etkisine TLR4/MyD88'e bagimli pro- RESITOGLU, Mehmet Furkan HORAT, Seyhan SAHAN FIRAT,
enflamatuvar, antiapopitotik ve antienflamatuvar sinyal ileti Bahar TUNCTAN
yollari katkida bulunmaktadir

$50/050 | Farelerde olusturulan kronik deneysel otoimmin Mehmet Furkan HORAT, Sefika Pinar SENOL, Omer BAHCELI,
ensefalomiyelit modelinde ¢6zlnebilir epoksit hidrolaz Meryem TEMIZ RESITOGLU, Seyhan SAHAN FIRAT, Serhan
inhibisyonunun terapétik etkisine FLC B4 aracilikli SEViIM, Bahar TUNCTAN
antiapopitotik sinyal ileti yolunun etkinligindeki artma katkida
bulunmaktadir

§51/051 | Centaurea lycopifolia ekstraksiyon iceren kontrollii salinimli Sonia EBRAHIMI, Serpil DEMIRCIi, Umay MERVEGUVEN, Ozden
oral emiilsiyon formilasyonun analjezik ve antiinflamatuvar TARI, Cagri AVCI, ilker UNAL, Fazilet AKSU
etkilerinin arastiriimasi

§52/052 | Hava yolu hiperreaktivitesi ve inflamatuvar yanit olusumunda Nurdan DAGTEKIN, M. Furkan BURAK, Karen E. INOUYE, Guirol
FABP4’{in rolii TUNCMAN, Deniz KALELI DURMAN, Gékhan S. HOTAMISLIGIL

$53/053 | Tchihatchewia isatidea ekstresinin in vitro ve in vivo anti- Elif GUN, Serhat SEVGI, Seckin ENGIN, Elif Nur BARUT, Burak
inflamatuvar etkileri BARUT, Vildan SERDAROGLU, Arzu OZEL, Yesim KAYA YASAR,

Gilin REND

$54/054 | Alerjik astim patofizyolojisinde kannabinoiderjik sistem iliskili Fatma UYSAL, Saliha Aysenur CAM, Seyfullah Oktay ARSLAN
mekanizmalarin arastiriimasi

$55/055 | Farede lipopolisakkarit ile indiiklenen solunum yolu Yasemin KARAMAN, Yesim KAYA-YASAR, Turgut Emrah
inflamasyonu ve brongiyal hiperreaktivite Gizerine endojen BOZKURT, Sevgen Celik ONDER, inci ERDEMLI
nitrik oksit sentaz inhibitori asimetrik dimetilarjinin’in etkileri

$56/056 | Deneysel sepsis modelinde artemisinin ve hidroksiklorokinin Mustafa BUYUKCAVLAK, ipek DUMAN, Duygu ERYAVUZ

proinflamatuar sitokin tretimi Gzerine etkilerinin arastirilmasi

ONMAZ, Ali UNLU, Ates DUMAN
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Sinyal ileti Farmakolojisi / Signal Transduction Pharmacology
B Salonu / Hall B 09:30-11:00
Oturum Bagkani / Chair: Mustafa ARK

NO BiLDiRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS

$57/057 | Siganlarda siklofosfamidin neden oldugu hepatotoksisitede Fikriye Yasemin OZATIK, Orhan OZATIK, Yasemin TEKSEN,
hidrojen siilfiiriin rolii Havva KOCAK, Neziha Senem ARI, Cigdem CENGELLI UNEL

$58/058 | NLRX1 ligandi dokozahekzaenoik asidin LPS'nin neden oldugu Dilsah Ezgi YILMAZ, Sefika Pinar SENOL, Meryem TEMiZ
enflamatuvar hiperaljeziyi 6nleyici etkisine TRAF6/IKK/1kB- RESITOGLU, Seyhan SAHAN FIRAT, Bahar TUNGTAN
a/NF-kB sinyal ileti yolunun etkinligindeki azalma katkida
bulunmaktadir

$59/059 | Tavsan izole alt 6zefagus sfinkterinde elektriksel alan uyarisi Aysegiil KOC, Derya Sebile KOG, Celil ilker ASKIN, Halil KARA,
aracili nérojenik kasilma yanitlari tizerine Hidrojen Sulfiir’iin Gokee Sevim OZTURK FINCAN, Sevil OZGER iLHAN, Yusuf
gevsetici etkisinin mekanizmasinin arastiriimasi SARIOGLU

$60/060 | Dekspantenol’iin UVB ile indiiklenen korneal hasar modeline Giilsah SOFU USTA, Umut KARACA, Ozlem OZMEN, Yalgin
HIF-1a/VEGF yolagi Uzerinden etkisi ERZURUMLU, Halil ASCI, Deniz CATAKLI

$61/061 | Korneal debridasyon modelinde rejeneratif etkileri olan Giilsah USTA, Umut KARACA, Yalgin ERZURUMLU, Ozlem
Ostrojenin (17B-estrodiol) terapdtik rold OZMEN, Mehtap SAVRAN, Nursel HASSEYiD

$62/062 | Kafeik asit fenil ester erektil fonksiyonu artirir. Emine Nur ZBEK, Derya Selcen SALMANOGLU, Giinay YETIK-

ANACAK,

$63/063 | Yeni sentezlenmis aldoz rediiktaz inhibitérlerinin (CMTI ve Damla KARACABAY, Ziibeyir ELMAZOGLU, Hakan BOYUNAGA,
COTI) hiperglisemik ortamda 6-ohda ile indiklenmis PC12 Lucia KOVACIKOVA, Milan STEFEK, Cimen KARASU
hucrelerinin metabolik karbonhidrat yolaklari Gizerindeki
potansiyel terapotik etkisi

$64/064 | Deneysel akut kolesistit modeli olusturulmus kobay izole safra | Hakan CELiK, Ahmet ALTUN, Biilent SARAC, ihsan BAGCIVAN,

kesesi seritlerinde hidrojen silflir yanitinin incelenmesi

Sahin YILDIRIM
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So6zIli Sunumlar / Oral Presentations

Kanser / Cancer
C Salonu / Hall C 09:30-11:00
Oturum Bagkani / Chair: Gokhan OTO

NO BiLDiRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS
$65/065 | Primer beyin timori hastalarinda iyonize radyasyon Ahmet SARACALOGLU, Ayse Giilbin KAVAK, ihsan
tedavisinin dinamik tiyol/disilfit homeostazi tizerindeki KARSLIOGLU, Seniz DEMIRYUREK, Abdullah Tuncay
etkileri DEMIRYUREK
$66/066 | Kapesitabinin ve metabolitlerinin erkek farelerde uygulama Yasemin Kiibra AKYEL, Dilek OZTURK CIVELEK, Narin OZTURK
zamanina bagh farmakokinetigi SEYHAN, Isil GAZIOGLU, Zeliha PALA KARA, ibrahim Halil
KAVAKLI, Alper OKYAR
$67/067 | Oksaliplatinin tolere edilebilirliginde ve farmakokinetiginde Narin OZTURK SEYHAN, Yasemin Kiibra AKYEL, Seref GUL,
uygulama zamani ve kriptokrom bagimli degisiklikler Melis CELIK, Ali Cihan TASKIN, Aziz SANCAR, ibrahim Halil
KAVAKLI, Alper OKYAR
$68/068 | Kolesterol metabolizmasi meme kanser hiicrelerindeki Burcu YUCEL, Saniye ADA
tamoksifen direnciyle baglantili olabilir
$69/069 | A549 akciger kanseri hiicre hattinda giimus karben Yasemin SAHIN, Fatma Nihan CANKARA, Osman GiFTCI,
komplekslerinin gesitli mirRNA ekspresyon profillerine etkisi Muhammed Fatih DOGAN, Miicahit SECME, Enes EVREN,
Nevin GURBUZ, ismail 0ZDEMIR
$70/070 | Kemoterapi ile olusturulan mekanik allodinide vildagliptin Mohammad Turdi HAMEDI, Zafer SEZER, Arzu HANIM YAY

duloksetinin etkisini artiryor mu?
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So6zIli Sunumlar / Oral Presentations
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B Salonu / Hall B 15:20-16:50
Oturum Baskani / Chair: Semil Selcen GOCMEZ

NO BiLDIRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS

$71/071 | Deneysel olarak olusturulmus akut bobrek yetmezliginde Mehmet KARA, Mehmet Fatih SONMEZ, Hasan Basri ULUSOY
Etanersept'in koruyucu etkisi

$72/072 | Sican korpus kavernozumunda diyabete bagli gelisen irem C. NALBANTOGLU, Serhat SEVGI, Gokgen KERIMOGLU,
fonksiyonel ve yapisal degisiklikler izerine ursodeoksikolik Mine KADIOGLU DUMAN, Nuri ihsan KALYONCU
asidin etkileri

$73/073 | Sicanlarda sisplatin ile indiiklenen nefrotoksisite tizerine Ender TEKES, Coskun SILA
humik asidin etkileri

$74/074 | Akut insan rekombinant relaksin uygulamasinin in-vitro Selin ACAR, Ozge GUNER, Mehmet ATES, Tijen KAYA TEMiZ,
indiiklenmis diyabetik sican korpus kavernosumunun gevseme | Nergiz DURMUS SUTPIDELER
yanitlarina etkisi

§75/075 | Sicanda kaverndz sinir hasari modelinde astragalozit-IV’iin Serhat SEVGI, irem C. NALBANTOGLU, Yesim K. YASAR,
erektil fonksiyon ve kavernozal fibrozis tizerine etkileri Gokgen KERIMOGLU, Sabri Murat KESIM

$76/076 | Ostolln erektil fonksiyondaki etkilerine hidrojen stlfiirin Elif ALAN, Giinay YETIK-ANACAK, Giilnur SEVIN
katkisi var midir?

§77/077 | Yiksek-fruktozlu diyet testikliler MAPK yolagini aktive Onur Gokhan YILDIRIM, Fatma AKAR
etmektedir

$78/078 | Sistit olusturulmus fare mesanesinde gériilen detrusor kasilma | Merve DENIZALTI, Andreas PAPAPETROPOULOS, Nezahat

bozukluklarinda H2S donéri GYY4137 koruyucu etki
gbstermektedir

Tugba KANDILCI
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NO BiLDiRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS
§79/079 | insan STING, ALSAP ve SARS-COV-2 spike proteinleri arasinda Sileyman AYDIN, Ayca CAKMAK
molekiiler mimikri varligi: COVID-19 koagulasyon mekanizmasi
icin bulgu
$80/080 | Sicanlarda 5-fluorourasil ile olusturulmus gastrointestinal Melike KIRCADERE, Nusin HARMANCI, Ezgi EROGLU, Cigdem
mukozitte berberinin terapétik etkisi CENGELLI UNEL, Erhan SAHIN, Semra YiGITASLAN
$81/081 | Dikkat eksikligi hiperaktivite bozuklugu olan cocuklarda Gozde AKSOY AYDEMIR, Emre AYDEMIR, Merve KALINLI
metilfenidat kullaniminin kornea endotel morfolojisi ve
kalinhigi Gzerine etkisi
$82/082 | Deneysel uygulanan doksorubisin+agomelatonin rat Ramazan Oguz YUCEER, ibrahim Metin CIRIS
akcigerlerine etkisinin histopatolojik degerlendirilmesi
$83/083 | Agomelatin’in sisplatin ile indiiklenmis ototoksisite modelinde | Tugba PARMAKSIZ, Seyhan POLAT, Emrah VARAN, Yksel
etkilerinin arastirilmasi TOPLU, Mehmet GUNATA, Lokman Hekim TANRIVERDI, Azibe
YILDIZ, Nigar VARDI, Merve DURHAN, Yilmaz CIGREMIS, Hakan
PARLAKPINAR
$84/084 | Akrilamid ve selenyum uygulamasinin rat akcigeri Gzerine Sakir PEKGOZ

deneysel etkisi
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Santral sinir sistemi farmakolojisi I/Central nervous system pharmacology |

S1
Farelerde uzun siireli sosyal izolasyonun beyinde 3h-flunitrazepam baglanmasina etkisi
Derya OKTAY, ismail Hakki ULUS

Acibadem Universitesi, istanbul, Tirkiye

Amag: Covid-19 pandemisi nedeni ile yasanan sosyal izolasyonun insanlarda davranis degisiklikleri yaptigi ileri sirtlmustir. Deney hayvani
farelerde ise, uzun sireli “sosyal izolasyonunun” saldirganhigi arttirdigi bilinmektedir. Bu ¢alismanin amaci sosyal izolasyon kosullarinda
tutulan farelerin beyin bélgelerinde 3H-Flunitrazepam baglanmasinda degisiklik olup olmadigini belirlemektir.

Gereg¢-Yontem: Grup halinde kafeslerinde tutulan beyaz (Swiss Albino, 20-25 gram) erkek fareler tek tek kafeslere konuldu ve birbirlerini
gdrmeleri dnlendi. izole edilen fareler grup halindeki kontrol farelerle beraber ayni kontrollii (22-24 oC, 12 saat aydinlik-karanlik) ortamda 3
ay tutuldular. Siirenin sonunda kafeslere 2. bir fare eklendi ve 5. dakika icinde yeni eklenen fareye saldiri olup olmadigi belirlendi. izole
saldirgan ve grup halindeki kontrol fareler éldirildi ve beyinleri hizla gikarilarak sogutulmus cam Ustiinde korteks, hipokampus, korpus
striatum, beyin sapi, hipotalamus ve serebellum disekte edildi. 10 hacim sogutulmus sukroz iginde (0.32 M) homojenize edilerek ¢ékertme-
yikama yoluyla membran pargalari baglanma igin hazirlandi. Membran preparatlari Tris-HCl tamponu iginde (50 mM, pH=7.4) ¢ozilerek 2 seri
tipe (10 mM diazepam igeren ve icermeyen) 0,2 ml olarak dagitildi ve 6 farkl konsantrasyonda (3,2-320 nM) 3H-Flunitrazepam (86 Ci/mmol,
Amersham, Londra) ile 0.3 ml iginde +4 oC 1 saat sreyle inkiibe edildi. Stire sonunda homojenatlar vakum altinda GF/B filtrelerden stzuldu.
Filtreler 3 kez yikandi ve radyoaktivite sayildi (Packard Tricarp 3385).

Bulgular: izole saldirgan farelerde 3H-Flunitrazepam baglanma afinitesi beyin sapinda diiserken, hipotalamus ve hipokampusta yiikseldi.
Maksimum 3H-Flunitrazepam baglanmasi ise, beyin sapinda ylkselirken (kontrol=41+4 ve izolasyon=57+6 pmol/gram doku; p<0.05) diger
bolgelerde bir degisme olmadi.

Sonug: Bu bulgular farede sosyal izolasyonun beyinde 3H-Flunitrazepam baglanmasini degistirdigini géstermektedir.

Anahtar Kelimeler: Benzodiazepin reseptérleri, Stres, Saldirganlik, Fare, Sosyal izolasyon
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o1
Effect of long term social isolation on 3h-flunirazepam binding in mice brain
Derya OKTAY, ismail H. ULUS

Actbadem Mehmet Ali Aydinlar University Medical School, Department of Pharmacology Atasehir, istanbul

Objectives: Social isolation during Covid-19 pandemia induced behavior changes in humans. In experimental animals chronic isolation
associate with increase in aggression. The aim of this study was to determine whether isolation alters in 3H-flunitrazepam binding in mouse
brain.

Materials-Methods: Male mice (Swiss albino, 20-25 gram) were housed individually or groups of 4-5 in a controlled environment (22-24 oC,
12 h light-dark) for 3 months. At the end of period, second mouse was added into the cage of individually housed mouse and observed for 5
min to determine any aggressive attack to intruder. Isolated aggressive and control mice were killed, brain rapidly removed, cortex,
hippocampus, hypothalamus, corpus striatum, brain stem and cerebellum were dissected, homogenized in 10 volume ice-cold sucrose (0.32
M), membrane for binding study were prepared by few times washing-centrifugation. 3H-Flunitrazepam binding was determined by
incubating 0.2 ml of tissue homogenate with six increasing concentrations (3,2-320 nM) of 3H-Flunitrazepam (86 Ci/mmol, Amersham,
Londra) in a 0,3 ml final volume of Tris-HCl buffer at +4 oC with or without presence of 10 mmol cold diazepam. The incubations were
terminated after 1 h by vacuum filtration through GF/B filters, filters washed 3 times, and their radioactivity were determined in liquid
scintillation counter (Packard Tricarp 3385).

Results: Affinity of 3H-Flunitrezepam binding decreased at brain stem and, increased hypothalamus and hippocampus in isolated-aggressive
mice. 3H-Flunitrezam binding increased in brain stem and remained unchanged in all other brain parts.

Conclusions: These findings show that chronical social isolation alters 3H-Flunitrezam binding in mice brain.

Keywords: Benzodiazepine receptors, Stress, Mice, Social isolation, Aggressive behaviors
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S2

Major depresif bozukluk hastalarinda serum s100b ve cd163 diizeylerinin kognitif fonksiyonlarla iligkisi ve ssri tedavisine
bagli olasi degisimlerinin incelenmesi

Aydin Sinan APAYDIN?, Siireyya BARUNZ2, Zuhal KOG APAYDIN3, Ceylan BAL4, Mustafa UGURLU#4, Gamze GOK*

IKarabuk Egitim ve Arastirma Hastanesi, Karabuk, Turkiye
2Gazi Universitesi, Ankara, Tiirkiye
3Karabiik Universitesi, Karabiik, Tiirkiye

4Ankara Sehir Hastanesi, Ankara, Turkiye

Amag: Bu calismada, major depresif bozukluk (MDB) hastalarinda selektif serotonin geri alim inhibitorleri (SSRI'lar) tedavisi yanitlarinda S100B
ve CD163 diizeylerinin duygusal ve biligsel bozukluklar ile iligkisinin degerlendirilmesi amaglanmistir.

Yontemler: Calisma tek kollu, 6ncesi-sonrasi deneysel ¢alisma olarak yirutalmustir. MDB grubuna Hamilton depresyon derecelendirme
6lgegi (HAM-D), Hamilton anksiyete derecelendirme 6lgegi (HAM-A), Stroop testi, iz sirme (TM) testi ve sayi dizisi 6grenme testleri yapilmis
ve CD163 ve s100B diizeylerini karsilastirmak igin saglikli bireylerden olusan bir kontrol grubu dahil edildi. MDB hastalari 3 ay takip edildikten
sonra ilk testler ve kan olgtimleri tekrarland.

Bulgular: 29 MDB hastasinin ve 26 saglikli kontroliin verileri analiz edildi. MDB grubunda HAM-D, HAM-A, iz slirme testi-B puanlari ve CD163
duzeyleri kontrol grubuna gore istatistiksel olarak daha ytiksekti (p<0.01). MDB grubundaki sayi dizisi 6§renme testi diizeyi (medyan, 8,0; IQR,
8,0), kontrol grubuna gore istatistiksel olarak daha distikti (medyan, 14,0; IQR, 6,0) (p<0,001). MDB grubunda izlemin 3. ayinda HAM-D,
HAM-A, Stroop test 1 ve Stroop test 5 puanlari tedavi 6ncesine gore istatistiksel olarak anlaml derecede disukti (p<0.05). Stroop test 4 ve
Say! dizisi 68renme testi puanlari anlamli olarak daha yiksek iken (p<0.05), CD163 seviyeleri sinirda anlamliydi (p=0.054).

Sonug: Bu calismanin bulgulari, MDB'deki néroinflamasyonun hastalik semptomlarinin nedenlerinden biri olabilecegini, antidepresan
tedavinin bu tabloyu duzeltebilecegini dugslindirmektedir. MDB tedavisinde hastalik semptomlarina yonelik tedaviye ek olarak
néroinflamasyonu onleyen ilaglar tizerinde de daha fazla ¢alisiimasi gerektigi distnilmektedir.

Anahtar Kelimeler: Major depresif bozukluk, néroinflamasyon, stroop test, CD163, S100B
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02

The relationship between serum s100b and cd163 levels with cognitive functions and possible changes due to ssri
therapy in major depressive disorders

Aydin Sinan APAYDIN?, Siireyya BARUNZ, Zuhal KOG APAYDIN3, Ceylan BAL4, Mustafa UGURLUS, Gamze GOK*

1Karabuk University Training and Research Hospital Department of Neurosurgery, Karabuk, Turkey
2Gazi University Faculty of Medicine Department of Pharmacology, Ankara, Turkey
3Karabuk University Training and Research Hospital Department of Psychiatry, Karabuk, Turkey
4Yildirnm Beyazit University Faculty of Medicine Ankara City Hospital Department of Biochemistry, Ankara, Turkey

SYildirim Beyazit University Faculty of Medicine Ankara City Hospital Department of Psychiatry, Ankara, Turkey

Objective: In this study, it was aimed to evaluate the relationship between S100B and CD163 levels and emotional and cognitive disorders in
response to selective serotonin reuptake inhibitors (SSRIs) treatment in major depressive disorder (MDD) patients.

Methods: The study was conducted as a single-arm before-after experimental study. A control group of healthy individuals was included to
compare the levels of S100B, CD163, the Hamilton depression rating scale (HAM-D), Hamilton anxiety rating scale (HAM-A), Stroop test, trail
making (TM) test, and serial digit learning (SDL) test with patients having MDD. After the MDD patients were followed for 3 months, initial
tests and blood measurements were repeated.

Results: Data of 29 MDD patients and 26 healthy controls were analyzed. The HAM-D, HAM-A, trail making test-B scores and CD163 levels in
the MDD group were statistically higher than the control group (p<0.01). The SDL test level in the MDD group (median, 8.0; IQR, 8,0) was
statistically lower than the control group (median, 14.0; IQR, 6,0) (p<0.001). In the MDD group, in the 3rd month of follow-up, the HAM-D,
HAM-A, Stroop test 1, and Stroop test 5 scores were statistically significantly lower than before the treatment (p<0.05). While the Stroop
test 4 and SDL scores were significantly higher (p<0.05), CD163 levels were borderline significant (p=0.054).

Conclusion: The findings of this study suggest that neuroinflammation in MDD may be one of the causes of disease symptoms, and
antidepressant treatment may improve this picture. In the treatment of MDD, it is thought that more studies should be done on drugs that
prevent neuroinflammation in addition to the treatment for disease symptom:s.

Keywords: Major depressive disorder, neuroinflammation, Stroop test, CD163, S100B
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S3

Vortioksetin, tlr-2 aracili néroinflamasyonu hedefleyerek rotenon ile indiiklenen parkinson hastaliginda motor ve biligsel
bozukluklar iyilestirir

Dilara NEMUTLU SAMUR?, Giiven AKCAY?2, Sendegiil YILDIRIM3, Ayse OZKAN4, Tugge CEKERS, Narin DERINS®,

Gamze TANRIOVER3, Mutay ASLANS, Aysel AGAR?, Giil OZBEY?
1Alanya Alaaddin Keykubat Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Antalya, Tiirkiye
2Hitit Universitesi Tip Fakiiltesi Biyofizik Anabilim Dali, Corum, Tiirkiye
3Akdeniz Universitesi Tip Fakiiltesi Histoloji ve Embriyoloji Anabilim Dali, Antalya, Tirkiye
4Akdeniz Universitesi Tip Fakiiltesi Fizyoloji Anabilim Dali, Antalya, Tiirkiye
5Akdeniz Universitesi Tip Fakiiltesi Tibbi Biyokimya Anabilim Dali, Antalya, Tiirkiye
6Akdeniz Universitesi Tip Fakiiltesi Biyofizik Anabilim Dali, Antalya, Tiirkiye

7Akdeniz Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Antalya, Tiirkiye

Amag: Parkinson hastaligi (PH), dopaminerjik ve dopaminerjik olmayan hasarla iliskili motor ve motor olmayan semptomlarla karakterizedir.
Vortioksetin, potansiyel prokognitif etkileri olan multimodal bir serotonerjik antidepresandir. Bu galisma, vortioksetinin rotenon ile
indliklenen PH sigan modelinde motor fonksiyonlar, uzamsal 6grenme ve bellek ve depresyon-benzeri davraniglar Gizerindeki etkilerini ortaya
koymayi amaglamistir.

Gereg-Yontem: Erkek Sprague-Dawley siganlara 28 giin boyunca her gin rotenon (2 mg/kg, s.c.) ve/veya vortioksetin (10 mg/kg, s.c.)
uygulandi. Davranis testlerinde motor fonksiyonlar (rotarod, katalepsi, agik alan), depresyon-benzeri davraniglar (siikroz tercihi testi),
anksiyete (yukseltilmis arti labirent) ve uzamsal 6grenme ve bellek yetenekleri (yeni nesne tanima ve Morris’in su tanki) degerlendirildi. Daha
sonra belirli beyin bolgelerinde immunohistokimyasal, nérokimyasal ve biyokimyasal analizler yapildi.

Bulgular: Vortioksetin tedavisi, rotenon kaynakli nérodejenerasyonu belirgin sekilde azaltti, motor ve bilissel islev bozuklugunu iyilestirdi,
anksiyete-benzeri parametreleri etkilemeden depresyon-benzeri davraniglari azaltti. Vortioksetin ayrica bozulmus inflamatuvar yaniti diizeltti
ve beyin dokularindaki nérotransmitter seviyelerini degistirdi. ilging bir sekilde, PH sicanlarinin yalnizca substansiya nigra dokusunda kontrol
grubuna kiyasla Toll-benzeri reseptor-2 (TLR-2) ekspresyonunda bir artis ve tirozin hidroksilaz (TH) immiinoreaktivitesinde bir azalma
saptanmistir. Dolayisiyla, vortioksetinin bazal gangliyonlarda motor fenotipi etkilemeyen hafif bir disfonksiyona neden oldugu gorilmastdr.

Sonug: Bu calisma, vortioksetinin, rotenon ile indiiklenen PH modelinde ndrodejenerasyon ile iligkili bilissel bozulmanin yani sira motor
disfonksiyon tzerinde de faydali etkileri oldugunu gostermektedir. Bu faydali etkilerin altinda yatan olasi mekanizmalar, vortioksetin aracili
TLR-2 inhibisyonunu ve nérokimyasal parametrelerde degisimleri kapsamaktadir.

Anahtar Kelimeler: Parkinson hastaligi, Toll-benzeri reseptérler, Nérodejenerasyon, Vortioksetin
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03

Vortioxetine ameliorates motor and cognitive impairments in the rotenone-induced parkinson’s disease via targeting tir-
2 mediated neuroinflammation

Dilara NEMUTLU SAMUR?, Giiven AKCAY2, Sendegiil YILDIRIMS3, Ayse OZKAN4, Tugge CEKERS, Narin DERIN®, Gamze
TANRIOVERS,

Mutay ASLANS, Aysel AGAR?, Giil OZBEY?
1Akdeniz University, Faculty of Medicine, Department of Pharmacology, 07058, Antalya, TURKEY
2Now at Alanya Alaaddin Keykubat University, Faculty of Medicine, Department of Pharmacology, 07450, Antalya, TURKEY

3Akdeniz University, Faculty of Medicine, Department of Biophysics, 07058, Antalya, TURKEY

4Now at Hitit University, Faculty of Medicine, Department of Biophysics, 19200, Corum TURKEY

5Akdeniz University, Faculty of Medicine, Department of Histology and Embryology, 07058, Antalya, TURKEY

6Akdeniz University, Faculty of Medicine, Department of Physiology, 07058, Antalya, TURKEY

7Akdeniz University, Faculty of Medicine, Department of Biochemistry, 07058, Antalya, TURKEY

Objectives: Parkinson's disease (PD) is characterized by motor and non-motor symptoms associated with dopaminergic and non-
dopaminergic injury. Vortioxetine is a multimodal serotonergic antidepressant with potential procognitive effects. This study aimed to
explore the effects of vortioxetine on motor functions, spatial learning and memory, and depression-like behavior in the rotenone-induced
rat model of PD.

Materials-Methods: Male Sprague-Dawley rats were administered daily with the rotenone (2 mg-kg-1, s.c.) and/or vortioxetine (10 mg-kg-1,
s.c.) for 28 days. Motor functions (rotarod, catalepsy, open-field), depression-like behaviors (sucrose preference test), anxiety (elevated plus
maze), and spatial learning and memory abilities (novel object recognition and Morris water maze) were evaluated in behavioral tests. Then
immunohistochemical, neurochemical, and biochemical analyses on specific brain areas were performed.

Results: Vortioxetine treatment markedly reduced rotenone-induced neurodegeneration, improved motor and cognitive dysfunction,
decreased depression-like behaviors without affecting anxiety-like parameters. Vortioxetine also restored the impaired inflammatory
response and affected neurotransmitter levels in brain tissues. Interestingly, an increase in Toll-like receptor-2 (TLR-2) expression and a
decrease in tyrosine hydroxylase (TH) immunoreactivity were detected only in the substantia nigra tissue of PH rats compared to the control
group. Therefore, it was observed that vortioxetine caused a mild dysfunction in the basal ganglia that did not affect the motor phenotype.

Conclusions: The present study indicates that vortioxetine has beneficial effects on motor dysfunction as well as cognitive impairment
associated with neurodegeneration in the rotenone-induced PD model. Possible mechanisms underlying these beneficial effects cover TLR-
2 inhibition and changes in the neurochemical parameters of vortioxetine.

Keywords: Parkinson's disease, Toll-like receptors, Neurodegeneration, Vortioxetine
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sS4
Siganlarda pentilentetrazol ile indiiklenen ndbetler iizerinde agmatin, spermin ve spermidinin etkileri
Duygu INCE KARA?, Ayse OZCETIN SENOZ?, Tugce USKUR?, Tayfun GOZLER?, Burcu GEVRELI?, Tayfun UZBAY!
10skiidar Universitesi, istanbul, Tirkiye

2Beykent Universitesi, istanbul, Tiirkiye

Amag: Merkezi sinir sisteminin (MSS) karmasik ve kronik bir hastaligi olan epilepsi 6nemli nérolojik sorunlardan biridir. Yeni ilag hedefleri,
epilepsi tedavisinde daha etkili segenekler sunabilir. Bu ¢alisma, bazi poliaminlerin sicanlarda pentilentetrazol (PTZ) ile indiiklenen nobetler
tizerindeki etkilerini arastirmak igin tasarlandi.

Gereg-Yontem: Yetiskin disi (250-300 g) Wistar albino siganlar denek olarak alindi. Siganlar rastgele gruplara ayrildi (her grup igin n = 8).
Spermin (2-8 mg/kg), spermidin (20-80 mg/kg), agmatin (160 mg/kg) veya salin sicanlara intraperitoneal (ip) yolla PTZ'den 30 dakika 6nce (40
mg/kg, ip) enjekte edildi. PTZ tedavisinden hemen sonra nobetlerin baslama zamani ve siddeti degerlendirildi.

Bulgular: Spermidinin tiim dozlari nébetlerin baslama suresini 6nemli 6lgtide kisaltti (sirasiyla p = 0.000, p = 0.000 ve p = 0.000) ve 20 ve 80
mg/kg dozlarinda nébetlerin siddetini 6nemli 6lgtide artirdi (sirasiyla p = 0,007 ve p = 0,033). Spermin tedavisi, 4 mg/kg dozunda nébetlerin
baslama siresini 6nemli dlgtide kisaltti (p = 0,002). Spermin (4 mg/kg) ndbet siddetini dnemli élgiide artirirken (p = 0.01; Dunnet testi), diger
dozlarda nébet siddetinde anlamli bir degisiklik olusturmadi. Agmatin (100 mg/kg) nobetler lzerinde herhangi bir anlaml etkiye neden
olmadi.

Sonug: Sonuglarimiz, spermidin ve sperminin PTZ ile indiiklenen nébetler Gzerinde bazi alevlendirici etkiler Urettigini ancak agmatinin
herhangi bir etki olusturmadigini gosterdi. Bu veriler beyinde poliamin yolaginin epilepsi tedavisi igin yeni ve énemli bir alan olabilecegine
isaret etmektedir.

Anahtar Kelimeler: Nobet, Spermin, Spermidin, Agmatin, Pentilentetrazol
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Exacerbating effects of spermine and spermidine but not agmatine on pentylenetetrazole-induced seizures in rats
Duygu INCE KARAL, Ayse OZCETIN SENOZ12, Tugce USKUR?, Tayfun GOZLERY, Burcu CEVRELIY, Tayfun UZBAYL3
1Uskiudar University, Neuropsychopharmacology Application and Research Center (NPFUAM), istanbul, Turkey
2(Jskiidar University, Faculty of Humanities and Social Sciences, Department of Psychology, istanbul, Turkey
30skiidar University, Faculty of Medicine, Department of Medical Pharmacology, istanbul, Turkey

4Beykent University, Faculty of Medicine, Department of Medical Pharmacology, Istanbul, Turkey

Obijectives: Epilepsy, a complex and chronic disease of central nervous system (CNS), is an important neurological problem in the world. New
drug targets in brain may offer more effective options for epilepsy treatment. This study was organized to investigate the effects of some
polyamines on pentylenetetrazole (PTZ)-induced seizures in rats.

Materials-Methods: Adult female (250-300 g) Wistar albino rats were subjects. Rats assignet into several groups randomly (n = 8 for each
group). Spermine (2-8 mg/kg), spermidine (20-80 mg/kg), agmatine (160 mg/kg) or saline were injected to rats by intraperitoneal (ip) route
30 min prior to PTZ (40 mg/kg, ip) injection. Immediately after PTZ treatment, onset time and severity of the seizures were evaluated.

Results: Spermidine treatments significantly shortened onset time of the seizures at all doses using in the study (p = 0.000, p = 0.000 and p
=0.000, respectively). It significantly increased severity of the seizures at doses of 20 and 80 mg/kg (p = 0.007 and p = 0.033, respectively).
Spermine treatment significantly shortened onset time of the seizures at dose of 4 mg/kg (p = 0.002). While spermine (4 mg/kg) increased
severity of the seizures significantly (p = 0.01; Dunnet’s test), it did not produce any significant change on severity of the seizures at other
doses. Agmatine (100 mg/kg) produced any significant effect on the seizure.

Conclusions: Our results suggested that spermidine and spermine but not agmatine produced some exacerbating effects on PTZ-induced
seizures. This data points out that the brain polyamine pathway is a new and important area for the treatment of epilepsy.

Keywords: Seizure, Spermine, Spermidine, Agmatine, Pentylenetetrazole
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Alzheimer hastaliginda plazma diazepam baglayici inhibitoriiniin inflamatuar, oksidatif stres ve nérodejeneratif
belirteglerle iliskisi

Mustafa GOKCE?, Halil Aziz VELIOGLU?, Muhammed Yunus BEKTAY3, Eray Metin GULER*
1Bezmialem Vakif Universitesi Farmakoloji Anabilim Dali, istanbul, Tirkiye
2Medipol Universitesi Saglik Bilimleri ve Teknoloji Arastirma Enstitiisii, istanbul, Tirkiye
3Bezmialem Vakif Universitesi Eczacilik Fakiiltesi Klinik Eczacilik Anabilim Dali, istanbul, Tirkiye

4saglik Bilimleri Universitesi Hamidiye Tip Fakiiltesi Tibbi Biyokimya Anabilim Dali, istanbul, Tiirkiye

Amag: Alzheimer Hastalig, bilim camiasinin halen tedavisini aradigi hastaliklardan biridir. Bu baglamda yeni bir periferik plazma biyobelirteg
gelistirilmesi, gelecekte tani arastirmalarina yardimci olacaktir. Bu ¢alismanin amaci, Diazepam Baglayici inhibitérlerinin Alzheimer hastaligi
prognozu igin inflamatuar bir biyobelirteg olarak kullanilip kullanilamayacagini gérmektir.

Gereg-Yontem: Toplam 120 kisi Gg gruba ayrildi. Calismaya heniiz tedaviye baslamamis yeni tani almig 40 Alzheimer hastasi (NDG), 5 yil 6nce
tani almig 40 hasta (D5YG) ve 40 saglikli kontrol grubu (KG) dahil edildi. Diazepam Baglanma inhibitérii (DBI) seviyeleri, oksidatif stres,
inflamatuar ve nérodejeneratif belirtegler bu ti¢ grupta incelendi.

Bulgular: Plazma DBI seviyeleri, Oligomerik AB, Total Tau, glial fibriller asidik protein (GFAP), a-sinlklein, IL-1, IL-6, TNF-a, oksidatif stres
indeksi (OSI), yiksek duyarl c-reaktif protein (hsCRP) ve DNA hasarinin hepsinin D5YG ve NDG'de CG'den daha yuiksek oldugu gosterildi (p
0,001).

Sonug: DBI, Alzheimer hastaligi igin olasi bir terapotik hedef ve olasi bir plazma biyobelirte¢ olabilir. Ayrica klinisyenlere bilissel ve
nérodejeneratif testleri igeren kapsamli bir inceleme yapmalarinda yardimci olabilir.

Anahtar Kelimeler: Diazepam Baglayici inhibitérii, Alzheimer's hastaligi, Biyobelirteg, inflamasyon, Oksidatif Stres
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Association of plasma diazepam binding inhibitor with inflammatory, oxidative stress and neurodegenerative markers in
alzheimer's disease

Mustafa GOKCE?, Halil Aziz VELIOGLU2, Muhammed Yunus BEKTAY3, Eray Metin GULER*
1Bezmialem Vakif University School of Pharmacy Department of Pharmacology, Istanbul, Turkey
2|stanbul Medipol University, Health Sciences and Technology Research Institute, Istanbul, Turkey
3Bezmialem Vakif University School of Pharmacy Department of Clinical Pharmacy, Istanbul, Turkey

4Department of Medical Biochemistry, Faculty of Hamidiye Medicine, University of Health Sciences, Istanbul Turkey

Objectives: Alzheimer's disease is one of the diseases that the scientific community is still searching for a cure for. The development of a
novel peripheral plasma biomarker will help for diagnostic research in the future. The goal of this study is to see if Diazepam Binding Inhibitor
may be used as an inflammatory biomarker for Alzheimer's disease prognosis.

Materials-Methods: A total of 120 people were separated into three groups. The study comprised 40 newly diagnosed Alzheimer's patients
(NDG) who had not yet begun treatment, 40 patients diagnosed 5 years ago (D5YG), and 40 healthy control groups (CG). Diazepam Binding
Inhibitor (DBI) levels, oxidative stress, inflammatory, and neurodegenerative indicators were examined across these three groups.

Results: Plasma levels of DBI, Oligomeric AB, Total Tau, glial fibrillary acidic protein (GFAP), a-synuclein, IL-1, IL-6, TNF-a, oxidative stress
index (OSI), high-sensitive c-reactive protein (hsCRP), and DNA damage were all shown to be higher in D5YG and NDG than CG (p 0.001).

Conclusions: DBI might be a prospective therapeutic target for Alzheimer's disease and a possible plasma biomarker. It can also assist
clinicians in performing a thorough examination that includes cognitive and neurodegenerative testing.

Keywords: Diazepam binding inhibitor, Alzheimer’s disease, biomarker, inflammation, oxidative stress
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B12 vitamininin siganlarda morfinle olusturulmus kosullandirilmig yer tercihi testindeki etkilerinin incelenmesi
Tugce USKUR?, Fatma UNLU TASDEMIR?, Aykut OZTURK2, Haktan SONMEZ2, Zeynep Gizem TODURGA SEVENS3,
Gokhan FAIKOGLU?, Kiibra SAYGISEVER-FAIKOGLU?, Sibel OZYAZGAN?, Okan YILLAR!, Ahmet Gokhan AKKAN4
1Beykent Universitesi, istanbul, Tiirkiye
2jstanbul Cerrahpasa Universitesi, istanbul, Tirkiye
3Halig Universitesi, istanbul, Tiirkiye

4Bezmialem Universitesi, istanbul, Tirkiye

Amag: Morfin orta ve siddetli agrilar igin en etkili analjeziklerden birisidir. Morfin suistimali ve bagimlilgi uluslararasi bir sorundur. Bununla
birlikte B12 vitaminin morfinin bagimhlk stiregleri Gzerindeki rolini arastiran az sayida ¢alisma bulunmaktadir. Burada morfine baglh kosullu
yer tercihi testi (CPP) izerinde B12 vitaminin etkilerinin ve olasi mekanizmalarinin arastirildigi CPP modeli ilaglarin 6dullendirici etkilerinin
Olgulmesinde kullanilir. Siganlar siyah tarafi (grid) beyaz tarafa (mesh) tercih ettigi igin "yanl" CPP prosediri ¢alisildi. Biz bu ¢alismada, B12
vitaminin morfinle kosullanmig yer tercihi testinde etkilerini arastirmayi ve olasi mekanizmalarini incelemeyi amagladik.

Gereg¢-Yontem: Deney habitasyon, 6n kosullandirma, kosullandirma ve kosullandirma sonrasi agsamalarini takip etti. Yetiskin erkek (250-300
g) Wistar albino siganlar rastgele 3 gruba ayrildi (her grup igin n = 8): kontrol (salin), morfin (10 mg/kg) ve B12 vitamini (2 mg/kg) ile morfin
kombinasyon grubu. Salin, morfin (10 mg/kg) ve B12 vitamini ile morfin kombinasyonunun CPP etkisi degerlendirildi. Tum ilaglar ve salin
siganlara intraperitoneal (ip) yolla enjekte edildi.

Bulgular: Morfin (10 mg/kg) salin grubuna gore anlaml diizeyde CPP dretti (p<0.0001). B12 vitamini morfine bagl olusan bu yer tercihini
azaltti ancak bu istatiksel olarak anlamli degildi.

Sonug: Sonuglarimiz, morfinin yer tercihi olusturdugunu ve bu yer tercihinin B12 vitamini ile azalma potansiyeli oldugunu gosterdi. Bu veriler;
farkl dozlarda B12 vitaminin bu prosedirde arastiriimasi gerektigine ve B12 vitaminin morfin bagimhlig tedavisi i¢in yeni ve 6nemli bir alan
olabilecegine isaret etmektedir.

Anahtar Kelimeler: Morfin, B12 vitamini, CPP, Bagimlilik, Sigan(lar)
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Investigation of the effects of vitamin b12 on morphine induced conditioned place preference in rats

Tugce USKUR?, Fatma Unlii TASDEMIR?2, Aykut OZTURK2, Haktan SONMEZ2, Zeynep Gizem TODURGA SEVENS3, Gékhan
FAIKOGLUY,

Kiibra SAYGISEVER FAIKOGLU?, Sibel OZYAZGAN?, Okan YILLAR?!, Ahmet Gékhan AKKAN4
1Beykent University, Faculty of Medicine, Department of Medical Pharmacology, Istanbul, Turkey
2jstanbul Cerrahpasa University, Faculty of Medicine, Department of Medical Pharmacology, istanbul, Turkey
3Hali¢ University, Faculty of Medicine, Department of Medical Pharmacology, istanbul, Turkey

4Bezmialem University, Faculty of Medicine, Department of Medical Pharmacology, istanbul, Turkey

Objectives: Morphine is one of the most effective analgesics for moderate to severe pain. Morphine abuse and addiction is an important
international problem. However, there are few studies investigating the role of vitamin B12 on morphine addiction. Here, the effects and
possible mechanisms of action of vitamin B12 on morphine induced conditioned place preference (CPP), a model used for measuring the
rewarding effects of drug abuse in rats, was investigated. The CPP apparatus was considered “biased” as the rats preferred the grid side to
the mesh side. In this study, we aimed to investigate the effects and possible mechanisms of vitamin B12 on the morphine-conditioned place
preference test.

Materials-Methods: The experiment followed habituation, pre-conditioning, conditioning, and post conditioning sessions. Male Wistar
albino rats weighing 250-300 g were divided into three groups: control (saline), morphine (10 mg/kg), and combination group (2 mg/kg
vitamin B12 plus 10 mg/kg morphine) (n = 8 for each group). The CPP effects of morphine, saline, and combination group were evaluated.
All the drug and saline administrations were performed by intraperitoneal (ip) injections.

Results: Morphine (10 mg/kg) produced CPP that was statistically significant relative to saline-injected rats. Morphine-induced CPP was
nonsignificantly reversed by pretreatment with vitamin B12.

Conclusion: Our results showed that morphine induces place preference and this place preference has the potential to be reduced by vitamin
B12. These data suggests that different doses of vitamin B12 should be investigate on morphine induces CPP and that vitamin B12 may be a
new and important area for the treatment of morphine addiction.

Keywords: Morphine, Vitamin B12, CPP, Dependence, Rat(s)

158
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



S7

Lakozamid ile birlikte karbamazepin, fenobarbital veya valproik asit kullaniminin hepatik metabolizma iizerindeki in vitro
etkileri

Ayse Mine YILMAZ GOLER?, Tiilin ALTINOLUK?, Yekta CULPANS, Yasemin SELALMAZ 4, Filiz ONAT®, Rezzan GULHANS,

Medine i. GULCEBI3
IMarmara Universitesi, Tip Fakiiltesi, Tibbi Biyokimya Anabilim Dall, Istanbul, Tiirkiye
2Marmara Universitesi Tip Fakiiltesi, Tibbi Fizyoloji B&limdi, Istanbul, Tiirkiye
3Marmara Universitesi Tip Fakiiltesi, Tibbi Farmakoloji B&limii, Istanbul, Tirkiye
4Marmara Universitesi Tip Fakiiltesi, Tibbi Farmakoloji B&limi, Istanbul, Tirkiye

5Acibadem Univeristesi Tip Fakiiltesi, Tibbi Farmakoloji B6limdi, Istanbul, Tiirkiye

Amag: Karbamazepin ve fenobarbital hepatik sitokromP450 (CYP) metabolizma enzimlerini indlkleyerek, valproik asit ise inhibe ederek ilag-
ilag etkilesimlerine yol agabilmektedir. Yeni jenerasyon anti-nobet ilaglardan (ASD) biri olan lakozamid (LCM), CYP2C19, CYP2C9 ve CYP3A4
enzimleri ile metabolizma olmaktadir. Calismamizda lakozamid ile birlikte kullanilan ASD’lerin CYP enzimleri Uzerindeki etkilerini in vitro
yontemlerle mRNA diizeyinde arastirmayi amagladik.

Gereg ve Yontem: insan hepatoseliiler karsinom hiicrelerine (HepaRG veya HepG2) terapétik konsantrasyonlarda karbamazepin, fenobarbital
veya valproik asit uygulanmasinin ardindan, kuyucuklara kanda minimum veya maksimum terap6tik konsantrasyonlara (Cmin veya Cmaks)
karsilik gelecek sekilde LCM eklendi. Hiicre 6rneklerinde CYP2C19, CYP2C9 ve CYP3A4 genlerinin mRNA ekspresyon diizeyleri gergek zamanli
polimeraz zincir reaksiyonu ile 6lglldi ve degisiklikler kat degisimi (FC) degerleri olarak hesaplandi. FC degerleri 0,5in altinda kalan gen
ekspresyonlari inhibisyon, 2’nin Gzerinde olanlar ise indiksiyon olarak degerlendirildi ve GraphPad Prism 8 ile analiz edildi.

Bulgular: HepaRG hiicrelerinde en yiksek mRNA ekspresyonu CYP2C19 ve CYP3A4 genlerinde karbamazepin ve LCMCmin'nin birlikte
uygulandigi gruplarda (sirasliyla, FC:5,2; FC:1009,9) saptanirken, CYP2C9 gen ekspresyonu, fenobarbital ile LCMCmin uygulanan grupta anlamh
derecede ylksek bulundu (FC:795,16). HepaRG hiicrelerinde valproik asit ile LCMCmaks uygulanan grupta en dusiik CYP gen ekspresyonu
CYP3A4 olarak tespit edildi (FC:2,3). HepG2 hiicrelerinde ise CYP genlerinin ekspresyonlari anlamli degisiklik gostermedi.

Sonug: CYP enzim ekspresyonunun daha ylksek oranda gercgeklestigi HepaRG hicre hatti deneylerinden elde ettigimiz sonuglar 6zellikle
karbamazepin ve fenobarbitalin CYP genlerinin ekspresyonlarini degistirerek (sirasiyla CYP2C19-CYP3A4 ve CYP2C9) LCM ile etkilesmeye
girebilecegine isaret etmektedir. Sonuglarimizin dogrulanmasi igin LCM konsantrasyonunun es zamanli olarak 6lglilmesi ve deney sayilarinin
arttirilmasi planlanmaktadir.

Calismamiz Tirkiye Bilimsel ve Teknolojik Aragtirma Kurumu (TUBITAK) (119R041) tarafindan desteklenmektedir.

Anahtar Kelimeler: Lakozamid, HepaRG, metabolizma, indiksiyon, inhibisyon
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In vitro effects of carbamazepine, phenobarbital, or valproic acid combined with lacosamide on hepatic metabolism

Ayse Mine YILMAZ GOLER?, Tiilin ALTINOLUK?, Yekta CULPANS, Yasemin SELALMA 4, Filiz ONATS, Rezzan GULHANS3, Medine
i. GULCEBI?

1Department of Medical Biochemistry, Marmara University School of Medicine, Istanbul, Turkey
2Department of Physiology, Marmara University School of Medicine, Istanbul, Turkey
3Department of Medical Pharmacology, Marmara University School of Medicine, Istanbul, Turkey

4Department of Medical Pharmacology, Acibadem University School of Medicine, Istanbul, Turkey

Objective: Carbamazepine and phenobarbital can cause drug-drug interactions by inducing hepatic cytochrome P450 (CYP) metabolism
enzymes, while valproic acid inhibits them. Lacosamide (LCM), one of the new generation anti-seizure drugs (ASD), is metabolized by
CYP2C19, CYP2C9, and CYP3A4 enzymes. In our study, we aimed to investigate the effects of ASDs used together with LCMon CYP enzymes
at the mRNA level by in vitro methods.

Materials and Methods: Following administration of therapeutic concentrations of carbamazepine, phenobarbital, or valproic acid to human
hepatocellular carcinoma cells (HepaRG or HepG2), LCM was added to the wells corresponding to the minimum or maximum therapeutic
concentrations in the blood (Cmin or Cmax). The mRNA expression levels of CYP2C19, CYP2C9, and CYP3A4 genes in cell samples were
measured by real-time polymerase chain reaction and the changes were calculated as fold change (FC) values. Gene expressions with FC
values below 0,5 were considered inhibition, and those above 2 were considered induction and analyzed with GraphPad Prism 8.

Results: While the highest mRNA expression in HepaRG cells was detected for the CYP2C19 and CYP3A4 genes in the groups treated with
carbamazepine and LCMCmin together (FC:5.2; FC:1009.9 respectively), CYP2C9 gene expression was found to be significantly higher in the
phenobarbital and LCMCmin group (FC:795.16). In HepaRG cells, the lowest CYP gene expression was detected for CYP3A4 in the group
treated with valproic acid and LCMCmax (FC:2.3). Expressions of CYP genes in HepG2 cells did not change significantly.

Conclusion: Our results from HepaRG cell line experiments, in which CYP enzyme expression is higher, indicate that especially carbamazepine
and phenobarbital may interact with LCM by changing the expressions of CYP genes (CYP2C19-CYP3A4 and CYP2C9, respectively). In order
to confirm our results, it is planned to measure the LCM concentration simultaneously and increase the number of experiments.

Our work is supported by the Scientific and Technological Research Council of Turkey (TUBITAK) (119R041).

Keywords: Lacosamide, HepaRG, metabolism, induction, inhibition
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Anti-nobet ilaglarin lakozamid konsantrasyonu iizerindeki etkisi

Yasemin SELALMAZ!, Hatice OMERCIKOGLU OZDENZ, Rezzan GULHAN?, Filiz ONAT?, ipek MiDi2, Kadriye AGAN2,

Medine GULCEBI iDRizZ OGLU!
IMarmara Universitesi Tip Fakiiltesi, istanbul, Tiirkiye
2Marmara Universitesi Pendik Egitim ve Arastirma Hastanesi, istanbul, Tiirkiye

3Acibadem Mehmet Ali Aydinlar Universitesi, istanbul, Tlirkiye

Amag: Anti-nobet ilaglarin farmakokinetik agidan en 6nemli ilag-ilag etkilesmesi ilag metabolizmasinin indiksiyonu ya da inhibisyonudur.
Karbamazepin, fenobarbital ve valproik asit hepatik enzimler tzerinde etkileri olan anti-nébet ilaglardir. Lakozamid klinik kullanima son
yillarda girmis olan yeni jenerasyon anti-nébet ilaglardandir. Bu calismada lakozamid ile monoterapi ya da politerapi altindaki epilepsili
hastalarda serum lakozamid ve metaboliti O-desmetil lakozamid konsantrasyonlarinin karsilastiriimasi amaglandi.

Gere¢-Yontem: Calismamiza tek basina lakozamid ya da karbamazepin, fenobarbital veya valproik asit ile birlikte lakozamid kullanan epilepsili
hastalar (n=23) dahil edildi. Lakozamidin kandaki minimum ve maksimum konsantrasyonlarini 6lgmek igin hastalardan lakozamid alimindan
hemen 6nce (Cmin) ve 2 saat sonra (Cmaks) kan 6rnekleri toplandi. Lakozamid ve O-desmetil lakozamid konsantrasyonlari sivi kromatografisi
kutle spektrometrisi yontemi ile 6lgtildi. Lakozamid konsantrasyonunun (mg/L), lakozamid dozuna (mg/kg/glin) orani (C/D) ile lakozamid
konsantrasyonunun (mg/L), O-desmetil lakozamid konsantrasyonuna (mg/L) orani (C/C), monoterapi ve politerapi grubu arasinda
karsilastirildi. Verilerin analizinde GraphPad Prism 8 kullanildi.

Bulgular: Monoterapi ve politerapi-karbamazepin grubu arasinda lakozamid Cmin C/D oranlari (sirasiyla 0,5+0,05 ve 0,3+0,04) ve Cmaks C/D
oranlarinin (sirasiyla 0,7+0,06 ve 0,5+0,06) karsilastirilmasi istatistiksel olarak anlamli bulundu (P<0.05, iki yonlii ANOVA, post-hoc Tukey
testi). Ayrica politerapi-karbamazepin grubunun hem lakozamid Cmin hem Cmaks C/C orani monoterapi grubuna gére anlaml derecede
dustkti (sirastyla Cmin igin 1,6+0,1 ve 3,6+0,7; Cmaks igin 0,2+0,1 ve 4,910,9, P<0.05, Student’s t testi).

Sonug: Sonug olarak lakozamid ve karbamazepinin es zamanh kullanimi ilag-ilag etkilesmesine yol agarak serum lakozamid
konsantrasyonunda diismeye yol agabilir. Ayrica serum lakozamid duzeyi takibinde Cmin ya da Cmaks kullanilabilir. Calismamiz Tirkiye
Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) (119R041) tarafindan desteklenmektedir.

Anahtar Kelimeler: Epilepsi, karbamazepin, fenobarbital, valproik asit, ilag-ilag etkilesmesi
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Effect of anti-seizure drugs on lacosamide concentration

Yasemin SELALMAZ!, Hatice OMERCIKOGLU OZDENZ, Rezzan GULHAN?, Filiz ONAT?, ipek MiDi2, Kadriye AGAN2,

Medine GULCEBI iDRizZ OGLU!
1Department of Medical Pharmacology, School of Medicine, University of Marmara, Istanbul, Turkey
2Department of Neurology, University of Marmara, Pendik Training and Research Hospital, Istanbul, Turkey

3Department of Medical Pharmacology, Acibadem Mehmet Ali Aydinlar University School of Medicine, Istanbul, Turkey

Obijective: The most important drug-drug interaction of anti-seizure drugs in terms of pharmacokinetics is the induction or inhibition of drug
metabolism. Carbamazepine, phenobarbital, and valproic acid are anti-seizure drugs that have effects on hepatic enzymes. Lacosamide is
one of the new generations of anti-seizure drugs that has entered clinical use in recent years. This study aimed to compare serum lacosamide
concentrations and its metabolite O-desmethyl lacosamide levels in patients with epilepsy under monotherapy or polytherapy with
lacosamide.

Materials-Methods: Patients with epilepsy (n=23) using lacosamide alone or lacosamide in combination with carbamazepine, phenobarbital,
or valproic acid were included in our study. To measure the minimum and maximum blood concentrations of lacosamide, blood samples
were collected from patients just before (Cmin) and 2 hours after (Cmax) lacosamide ingestion. Lacosamide and O-desmethyl lacosamide
concentrations were measured by the liquid chromatography-mass spectrometry method. The ratio of lacosamide concentration (mg/L) to
lacosamide dose (mg/kg/day) (C/D) and the ratio of lacosamide concentration (mg/L) to O-desmethyl lacosamide concentration (mg/L) (C/C)
were compared between monotherapy and polytherapy groups. GraphPad Prism 8 was used to analyze the data.

Results: Comparison of lacosamide Cmin C/D ratios (0.5+£0.05 and 0.3+0.04, respectively) and Cmax C/D ratios (0.7£0.06 and 0.5+0.06,
respectively) between monotherapy and polytherapy-carbamazepine groups was found to be statistically significant (P<0.05, two-way
ANOVA, post-hoc Tukey test). In addition, both lacosamide Cmin and Cmax C/C ratios of the polytherapy-carbamazepine group were
significantly lower than the monotherapy group (respectively; 1.6+0.1 and 3.6+0.7 for Cmin; 0.2+0.1 and 4.910.9 for Cmax, P<0.05, Student's
t-test).

Conclusion: In conclusion, combined use of lacosamide and carbamazepine may lead to drug-drug interactions, resulting in a decrease in
serum lacosamide concentration. In addition, Cmin or Cmax can be used to monitor serum lacosamide levels.

Our work is supported by the Scientific and Technological Research Council of Turkey (TUBITAK) (119R041).

Keywords: Epilepsy, carbamazepine, phenobarbital, valproic acid, drug-drug interaction
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Mrgd reseptor agonisti olan alamandin, anjiyotensin i1 ile olusturulmus hipertansiyon modelinde mas reseptér agonisti
ave0991'e ek antihipertansif ve terapotik etkiler saglar

Lokman Hekim TANRIVERDI, Onural OZHAN, Ahmet ULU, Azibe YILDIZ, Burhan ATES, Nigar VARDI, Haci Ahmet ACET,

Hakan PARLAKPINAR

indni Universitesi, Malatya, Tiirkiye

Amag: MrgD reseptor agonisti, alamandin (ALA) ve Mas reseptor agonisti AVE0991, yakin zamanda renin-anjiyotensin sisteminin koruyucu
bilesenleri olarak tanimlanmigtir. ALA ve AVE0991'in anjiyotensin (Ang) Il ile olusturulmus hipertansiyonda kardiyovaskiler fonksiyon ve
yeniden sekillenme tzerindeki etkilerini degerlendirdik.

Gereg-Yontem: Sprague Dawley siganlar, 4 haftalik subkutan Ang Il (80 ng/kg/dk) inflizyonlarina veya salin kontroliine tabi tutuldu ve son 2
hafta stiresince ALA (50 pg/kg), AVE0991 (576 ug/kg) veya ALA+AVE0991 ile tedavi edildi. Sistolik kan basinci (SKB) ve kalp hizi (KH) degerleri,
tedaviden 1, 15 ve 29 giin sonra kuyruk manset pletismografisi kullanilarak kaydedildi. Otenaziden sonra, biyokimyasal ve histopatolojik
analizler ve ayrica vaskiler cevaplar igin kalp ve torasik aort gikarildi.

Bulgular: Kontrol grubu ile karsilastirildiginda Ang Il grubunda SKB anlamli olarak artti. Ayrica, Ang Il kardiyak ve aortik siklofilin-A (CYP-A),
monosit kemoatraktan protein-1 (MCP-1) ve kardiyomiyosit dejenerasyonunda artisa neden oldu, ancak vaskiiler gevsemede azalmaya neden
oldu. KH, matriks metalloproteinaz-2 ve -9, NADPH oksidaz-4 ve lizil oksidaz seviyeleri gruplar arasinda benzer diizeylerdeydi. ALA, AVE0991
ve ilag kombinasyonu, anti-hipertansif etkilerinin yaninda vaskuler cevaplari da iyilestirdi. Ang II+ALA+AVEQ0991 grubunun kalplerinde sirasiyla
inflamasyon ve oksidatif yolak ile iliskili MCP-1 ve CYP-A seviyeleri ile ilgili azaldi. Vaskiler anjiyotensin donustiriicti enzim-2 seviyeleri, Ang
Il uygulamasiyla azaldi ancak kardiyak diizeyler benzerdi. Ang II+ALA+AVEQ0991 grubunda bu degerler Kontrol grubuna benzerdi.

Sonug: Deneysel verilerimiz, ALA ve AVE0991 kombinasyonunun, Ang ll'nin neden oldugu hipertansiyonda SKB, oksidatif stres, inflamasyon
ve vaskiler gevseme yanitlarini azaltmada etkili oldugunu gosterdi.

Anahtar Kelimeler: Alamandin, Ang Il, AVE0991, Hipertansiyon
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Alamandine, an mrgd receptor agonist provides additional antihypertensive and therapeutic effects to ave0991, a mas
receptor agonist in an angiotensin ii-induced hypertension model

Lokman Hekim TANRIVERDI?, Onural OZHAN?, Ahmet ULUZ?, Azibe YILDIZ3, Burhan ATES?, Nigar VARDI3, Haci Ahmet ACET?,

Hakan PARLAKPINAR?
1Department of Medical Pharmacology, Faculty of Medicine, Inonu University, Malatya, Turkey
2Department of Histology and Medical Embriology, Faculty of Medicine, Inonu University, Malatya, Turkey

3Department of Chemistry, Faculty of Art and Science, Inonu University, Malatya, Turkey

Objectives: The MrgD receptor agonist, alamandine (ALA) and Mas receptor agonist, AVE0991 have recently been identified as protective
components of the renin-angiotensin system. We evaluated the effects of ALA and AVE0991 on cardiovascular function and remodeling in
angiotensin (Ang) Il-induced hypertension.

Materials-Methods: Sprague Dawley rats were subject to 4-week subcutaneous infusions of Ang Il (80 ng/kg/min) or saline control after
which they were treated with ALA (50 pg/kg), AVE0991 (576 ug/kg), or ALA+AVE0991 during last 2 weeks. Systolic blood pressure (SBP) and
heart rate (HR) values were recorded at 1, 15, and 29 days post-treatment using tail-cuff plethysmography. After euthanization, the heart
and thoracic aorta were removed for subsequent biochemical and histopathological analysis and also for vascular responses.

Results: SBP significantly increased in Ang Il group when compared to the control group. Furthermore, Ang Il also caused an increase in
cardiac and aortic cyclophilin-A (CYP-A), monocyte chemoattractant protein-1 (MCP-1), and cardiomyocyte degeneration, but produced a
decrease in vascular relaxation. HR, matrix metalloproteinase-2 and -9, NADPH oxidase-4, and lysyl oxidase levels were comparable among
groups. ALA, AVE0991, and the drug combination produced anti-hypertensive effects and alleviate vascular responses. The inflammatory and
oxidant process related to MCP-1 and CYP-A levels, respectively, decreased in the hearts of the Ang II+ALA+AVE0991 group. Vascular but not
cardiac angiotensin-converting enzyme-2 levels decreased with Ang Il administration but were similar to the Ang II+ALA+AVE0991 group.

Conclusions: Our experimental data showed the combination of ALA and AVE0991 was effective for reducing SBP, oxidative stress,
inflammation, and vascular-relaxation responses in Ang ll-induced hypertension.

Keywords: Alamandine, Ang I, AVE0991, Hypertension
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Siganlarda lipopolisakkarit ile olusturulan septik sok modelinde 20-hete mimetik 5, 14-hedge'nin antihipotansif etkisine
bkca kanallarinin maxik alt biriminin etkinlesmesi katkida bulunmaktadir

Bahar TUNCTAN?, Sefika Pinar SENOLY, Meryem TEMIZ RESITOGLU?, Demet Sinem GUDEN?, Omer BAHCELIZ,
Mehmet Furkan HORAT?, Seyhan SAHAN FIRAT?, Ayse Nihal SARI?, John R. FALCK?, Kafait U. MALIK3
1Mersin Universitesi, Eczacilik Fakiiltesi, Farmakoloji Ana Bilim Dali, Mersin, Tiirkiye
2Texas Universitesi, Southwestern Tip Merkezi, Biyokimya Departmani, Dallas, Amerika Birlesik Devletleri
3Tennessee Universitesi Saglik Bilimleri Merkezi, Tip Fakiiltesi, Farmakoloji Departmani, Memphis, Amerika Birlesik

Devletleri

Amag: Bu calismada, siganlarda lipopolisakkarit (LPS) ile olusturulan septik sokta, 20-hidroksieikozatetraenoik asit (20-HETE) mimetik N-[20-
hidroksieikoza-5(z),14(z)-dienoil]glisin (N-[20-hydroxyeicosa-5(Z),14(Z)-dienoyl]glycine; 5,14-HEDGE)'nin antihipotansif etkisine arteriyel
large-conductance Ca2+-activated K+ (BKca) kanallarinin large conductance voltage and calcium-activated potassium subunit B (MaxiKp) alt
biriminin katkisinin arastirilmasi amaglanmistir.

Gereg¢-Yontem: Deneylerde kullanilan siganlar 6 gruba ayrilmistir: (1) Serum fizyolojik (SF), (2) LPS, (3) SF+5,14-HEDGE, (4) LPS+5,14-HEDGE,
(5) SF+6,15-HEDGE ve (6) LPS+5,14-HEDGE+6,15-HEDGE. 5,14-HEDGE (30 mg/kg) ve/veya 6,15-HEDGE (30 mg/kg), intraperitoneal SF (4
ml/kg) veya LPS (10 mg/kg) enjeksiyonundan 1 saat sonra subkitan yoldan uygulanmistir. Siganlara SF veya LPS uygulanmasindan 6nce ve 1,
2, 3 ve 4 saat sonra ortalama arter basinci (OAB) ve kalp hizi (KH) kayitlari alinmistir. Deneyler sonunda siganlardan torasik aort, stiperiyor
mezenterik arter ve pulmoner arter alinmistir. Dokularda G proteini ile kenetli reseptor kinaz etkilestirici (G protein-coupled receptor kinase
interactor; GIT) 1/protein kinaz C (PKC) a, GIT1/proto-onkojen tirozin-protein kinaz (proto-oncogene tyrosine-protein kinase; c-Src), MaxiKB,
PKCa, MaxiKB/PKCa, MaxiKB/c-Src ve MaxiKB/fosforile tirozin proteinlerinin etkilesmelerindeki degisiklikleri belirleyebilmek amaciyla ko-
immiinopresipitasyon ¢alismalari yapilmigtir.

Bulgular: Siganlara LPS uygulanmasindan sonra 4. saatte OAB 33 mm/Hg azalmis, KH 102 atim/dakika artmistir. LPS uygulanan siganlarin
dokularinda GIT1'in PKCa'dan ayrilmasi ve MaxiKB'in PKCa ve c-Src ile birlesmesinin yani sira, MaxiKB'nin tirozin fosforilasyonu azalirken,
GIT1 ile c-Src'nin birlesmesi artmistir. LPS'nin neden oldugu bu degisiklikler 5,14-HEDGE ile 6nlenmistir. 5,14-HEDGE ile 20-HETE'nin
vazokonstriktor etkisinin yarismali antagonisti olan N-[20-hidroksieikoza-6(2),15(Z2)-dienoil]glisin ise, 5,14-HEDGE'nin etkilerini geri
gevirmistir.

Sonug: Bulgularimiz, 5,14-HEDGE'nin LPS uygulanan siganlarin arteriyel dokularinda MaxiKB'nin etkinligindeki artmaya bagl olarak BK-a
kanalinin etkisizlesmesinin ardindan gelisen vazokonstriksiyon sonucunda antihipotansif etkisini olusturabilecegini dustindirmustar.

[Bu galisma, Mersin Universitesi Bilimsel Arastirma Projeleri Birimi (2019-1-AP3-3471) ve Robert A. Welch Foundation (I1-0011) tarafindan
desteklenmistir.]

Anahtar Kelimeler: Lipopolisakkarit, Vaskuler hiporeaktivite, Hipotansiyon, MaxiKp, 20-HETE
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Activation of maxikp subunit of bkca channels contributes to the antihypotensive effect of 5, 14-hedge, a 20-hete
mimetic, in lipopolysaccharide-induced septic shock model in rats

Bahar TUNCTAN?, Sefika Pinar SENOLY, Meryem TEMIZ-RESITOGLU?, Demet Sinem GUDEN?, Omer BAHCELi!, Mehmet
Furkan HORAT?, Seyhan SAHAN-FIRAT?Z, Ayse Nihal SARIL, John R. FALCK?, Kafait U. MALIK3

1Department of Pharmacology, Faculty of Pharmacy, Mersin University, Mersin, Turkey
2Department of Biochemistry, University of Texas, Southwestern Medical Center, Dallas, TX, USA

3Department of Pharmacology, College of Medicine, University of Tennessee Center for Health Sciences, Memphis, TN, USA

Objectives: This study aimed to investigate the contribution of the arterial large conductance voltage and calcium-activated potassium
subunit B (MaxiKB) subunit of the large-conductance Ca?*-activated K* (BK®) channels to the antihypotensive effect of N-[20-hydroxyeicosa-
5(2), 14(2)-dienoyl] glycine (5,14-HEDGE), a 20-hydroxyeicosatetraenoic acid (20-HETE) mimetic, in lipopolysaccharide (LPS)-induced septic
shock in rats.

Materials-Methods: Rats were divided into 6 groups: (1) Saline, (2) LPS, (3) saline+5,14-HEDGE, (4) LPS+5,14-HEDGE, (5) saline+6,15-HEDGE,
and (6) LPS+5,14-HEDGE+6,15-HEDGE. 5,14-HEDGE (30 mg/kg) and/or 6,15-HEDGE (30 mg/kg) was administrated subcutaneously 1 hour
after intraperitoneal injection of saline or LPS (10 mg/kg). Mean arterial pressure (MAP) and heart rate (HR) were measured from rats that
received either saline or LPS before and after 1, 2, 3, and 4 hours. At the end of the experiments, thoracic aorta, superior mesenteric artery,
and pulmonary artery were collected from all animals. Co-immunoprecipitation studies in these tissues were conducted to determine
changes in G protein-coupled receptor kinase interactor (GIT) 1/protein kinase C (PKC) a, GIT1/proto-oncogene tyrosine-protein kinase (c-
Src), MaxiKB/PKCa, MaxiKB/c-Src, and MaxiKB/phosphorylated tyrosine interactions.

Results: MAP reduced by 33 mmHg, HR increased by 102 beats/minute at 4 hours following LPS injection. In the tissues of LPS-treated rats,
the dissociation of GIT1 from PKCa and association of MaxiKB and PKCa and c-Src as well as MaxiKB tyrosine phosphorylation was decreased;
whereas the association of GIT1 and c-Src was increased. 5,14-HEDGE prevented these LPS-induced changes. A competitive antagonist of
vasoconstrictor effect of 20-HETE, N-[20-hydroxyeicosa-6(Z), 15(2)-dienoyl]glycine also reversed the effects of 5,14-HEDGE in the tissues of
rats treated with LPS.

Conclusions: Our findings suggest that activation of MaxiKp in the arterial tissues of LPS-treated rats leads to the inactivation of the BKc.
channel and consequently to vasoconstriction, which contributes to the antihypotensive effect of 5,14-HEDGE.

[This work was supported by the grants from Mersin University (2019-1-AP3-3471) and Robert A. Welch Foundation (1-0011)].

Keywords: Lipopolysaccharide, Vascular hyporeactivity, Hypotension, MaxiKp, 20-HETE
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Kronik 6ngoriilemeyen hafif stresin neden oldugu vaskiiler disfonksiyon lizerine propolisin vazoprotektif etki
mekanizmalarinin arastirilimasi

Giilsen CELEBI?, Semil Selcen GOCMEZ?, Gokhan DURUKSU?, Tijen UTKAN?
IKocaeli Universitesi, Tip Fakiiltesi, Farmakoloji Anabilim Dali, Kocaeli, Tiirkiye

2Kocaeli Universitesi, Kok Hiicre ve Gen Tedavileri Arastirma ve Uygulama Merkezi, Kocaeli, Tiirkiye

Amag: Kronik stress ve depresyonun kardiyovaskuler hastaliklarin gelisiminde 6nemli rolt bulunmaktadir. Propolisin kronik 6ngérilemeyen
hafif stresin (KOHS) neden oldugu vaskiiler disfonksiyonu iyilestirdigini énceki calismamizda gésterdik. Bu ¢alismada, KOHS' e maruz kalan
siganlarda propolisin yararli vaskiler etkisinin olasi mekanizmalarinin arastiriimasini amagladik.

Gereg¢-Yontem: Wistar albino erkek siganlar kullanildi. Stres ve stres+propolis gruplarindaki sicanlara farkh tip stresérler 35 glin boyunca
gunlik olarak uygulandi. Kontrol+propolis ve stres+propolis gruplarina stres protokoli sirasinda propolis ekstresi (100 mg/kg/giin) oral yoldan
uygulandi. KOHS periyodu sonunda kan ve torasik aorta érnekleri toplandi. Stres modelini degerlendirmek igin serum kortikosteron diizeyleri
Olglldu. Torasik aort preparatlarinda vaskiler reaktivite 6lglldi. Vazorelaksasyon mekanizmalarini arastirmak igin, kiimulatif propolis
yanitlari L-NAME ve indometasin inkiibasyonunun ardindan alindi. Ayrica torasik aortada TNFa, IL-13, eNOS ve SOD ekspresyonlari 6lguldi.

Bulgular: Serum kortikosteron seviyeleri stres protokoliinden sonra anlamli dizeyde artti (p<0.05). Stres grubunda, TNFa ve IL-1B
ekspresyonlari kontrole gére anlamli diizeyde artarken, eNOS ve SOD ekspresyonlari ve endotel bagimli gevsemeler kontrole gore anlamli
dizeyde azaldi (p<0.05). Propolis, vaskiiler fonksiyon ve protein ekspresyonlarindaki degisiklikleri diizeltti. Propolisin neden oldugu
vazorelaksasyonlar, L-NAME ve indometazin in vitro inkiibasyonundan sonra anlamli diizeyde azaldi (p<0.05).

Sonug: Kronik propolis uygulamasi antiinflamatuar ve antioksidan etkilerle endotelyal fonksiyondaki KOHS-nedenli degisiklikleri 6nleyebilir.
Damarlarda propolis tedavisinin ardindan endotelyal NOS ve siklooksijenaz aktivitesinin diizelmesi, bu faydal etkiye katkida bulunabilir.

Anahtar Kelimeler: Propolis, vaskiler fonksiyon, kronik stres, inflamatuvar sitokinler, oksidatif stres
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Investigation on the mechanisms involved in the vasoprotective effects of propolis on chronic unpredictable mild stress-
induced vascular dysfunction in rats

ELEBI Giilsen?, GOCMEZ Semil Selcen!, DURUKSU Gokhan?, UTKAN Tijen?
1Kocaeli University, Medical School, Department of Pharmacology, Kocaeli, TURKEY

2Kocaeli University Center for Stem Cell and Gene Therapies Research and Practice, Institute of Health Sciences, Kocaeli,
TURKEY

Obijectives: Chronic stress and depression have crucial role in the development of cardiovascular diseases. We have previously shown that
propolis ameliorated chronic unpredictable mild stress (CUMS)-induced vascular dysfunction. In this study, we aimed to investigate the
possible mechanisms of beneficial vascular effect of propolis in the UCMS-exposed rats.

Materials-Methods: Male Wistar albino rats were used. The rats in stress and stress+propolis groups were subjected to different types of
stressors daily for 35 days. The extract of propolis (100 mg/kg/day) was administered orally to control+propolis and stress+propolis groups
during stress protocol. At the end of the CUMS period, blood and thoracic aorta samples were collected. Serum corticosterone levels were
measured to evaluate the model of stress. Vascular reactivity was measured in thoracic aorta preparations. To explore the mechanisms of
vasorelaxation, cumulative propolis responses were recorded after incubation of L-NAME and indomethacin. In addition, the expressions of
TNFa, IL-1B, eNOS and SOD in the thoracic aorta were assessed.

Results: Serum corticosterone levels significantly increased after stress protocol (p<0.05). In stress group, endothelium-dependent
relaxations, and also eNOS and SOD expressions were significantly decreased, while the expressions of TNFa and IL-1B were significantly
upregulated compared to controls (p<0.05). Propolis improved vascular function and alterations of protein expressions. Propolis-induced
vasorelaxations significantly decreased after in vitro incubation of L-NAME and indomethacin (p<0.05).

Conclusions: Chronic treatment with propolis may prevent CUMS-induced changes in endothelial function by antiinflamatuar and antioxidant
effects. Improvement of endothelial NOS and cyclooxygenase activity in vasculature after propolis treatment may contribute this beneficial
effect.

Keywords: Propolis, vascular function, chronic stress, inflammatory cytokines, oxidative stress
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izole-perfiize sigan arka bacak damar yataginda siyatik sinir stimiilasyonu ile olusturulan vazodilatasyon iizerine nitrik
oksit, prostaglandinler, opioiderjik sistem ve kolinerjik sistemin katkisi

Zayed ALZAYED, ismail BAZZAZ, Kansu BUYUKAFSAR

Mersin Universitesi, Mersin, Tiirkiye

Girig: Egzersiz sonrasi kan basincinda belirgin bir disme oldugu bilinmektedir (egzersiz-sonrasi-hipotansiyon, ESH). Ayrica iskelet kaslarinin
elektrikle uyarilmasi, egzersiz sirasinda gorilenlere benzer kardiyovaskiler degisikliklere neden olmaktadir. ESH olusmasinda pek ok
mekanizma ileri stiriimustur; 6rnegin, kardiyak out-puttaki degismeler, vaskiler direng diismesi, kan volumindeki azalma (MacDonald, 2002,
Cléroux et al., 1992), cilt vazodilatasyonu (Franklin et al., 1993), sempatik ve afferent sinir aktivitesindeki degisiklikler gibi (Collins and
DiCarlo,1993; Hoffmann et al., 1990a; Hoffmann and Thorén, 1988). Sonug olarak, iskelet kaslari sadece denge ve hareketlerin olusmasi ve
kontrolinl saglamaz ayni zamanda kardiyovaskiiler sistemin homeostazina da katki saglar. Bu ¢alismada izole-perfiize sican arka bacak damar
yatagi perflizyon basinci dlgllerek ve ayni anda bacagi inerve eden motor sinirler uyarilarak meydana gelen perflizyon basinci diismesinde
nitrik oksidin, prostaglandinlerin, opiyaterjik ve kolinerjik sistemlerin olasi katkilari arastirildi.

Yontem: Wistar siganlarinin sakrifikasyonunu takiben iliak arteri kanule edilip bacak, kalga ile beraber tamamen gévdeden ayrildi. Kanile
edilen iliak arter, sicakligi 37 oC’de sabit tutulan ve %95 O, + %5 CO: gazlandirilan Krebs sollisyonu ile sirekli perfize edildi. Arka bacak
kaslarini inerve eden motor sinire kanca elektrodlar yerlestirildi. Perflizyon basinci bir basing transdisiri araciligiyla kayit sistemine aktarildi.
Dengelenmeden sonra perfiizyon basinci, 2x10 M fenilefrin ile artirilip motor sinir elektriksel olarak uyarildi (5V, 0.5 ms, 0.5-1-2 Hz) ve elde
edilen vazodilator yanitlar, L-NAME (5x10° M), naloxon (10”7 M), indometazin (10> M), atropin (2x10® M) ve fizostigmin (10¢ M) varliginda
ve yoklugunda degerlendirildi.

Bulgular: Motor sinir uyarimi sonucu olusturulan vazodilatasyonlar, atropin, fizostigmin, L-NAME veya nalokson ile degismezken indometazin
varliginda kismen siprese edildi.

Sonug: izole-perfiize sican arka bacak damar yataginda motor sinir uyarimi ile olusturulan vazodilatasyonda nitrerjik, opiyaterjik ve kolinerjik
sistemin degil ama kismen prostaglandinlerin roll olabilir.

Bu calisma, Mersin Universitesi Bilimsel Arastirmalar Birimince desteklenmistir (TK-TP2-9)

Anahtar Kelimeler: Arka bacak damar yatagi, Siyatik sinir, Vazodilatasyon
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Role of nitric oxide, prostaglandins, opiatergic and cholinergic system in the vasodilatation induced by sciatic nerve
stimulation in the isolated-perfused rat hind limb vascular bed

Zayed ALZAYED, ismail BAZZAZ, Kansu BUYUKAFSAR

Department of Pharmacology, Medical Faculty, Mersin University

Introduction: A decrease in blood pressure after a bout of exercise has been reported (post-exercise hypotension, PEH). Moreover, electrical-
stimulation of skelatal muscle may also induce such vasodilatation. Several mechanisms have been proposed for PEH such as changes in
cardiac output, a decrease in vascular resistance and blood volume, skin vasodilatation, changes in sympathetic and afferent nerve activities.
Conclusively, skelatal muscle does not only control body balance and movement it may also contribute substantially to the homeostasis of
cardiovascular system. In this study, we investigated possible role of nitric oxide, prostaglandins, opioidergic as well as cholinergic system in
the sciatic nerve-mediated decrease in perfusion pressure in the isolated-perfused rat hind limb vascular bed.

Methods: Following sacrification of rats by exanguination, the abdomen was opened immediately and iliac artery was cannulated through
which warm (370C) and aerated (95% 0,+5% CO;) Krebs solution was infused. Hind limb was removed and placed on a plexiglass cradle that
was continuously perfused with warm water (370C). Perfussion pressure was measured via a pressure transducer (COMMMAT) and recorded
on a data acquisition system (BIOPAC). Sciatic nerve was hooked with platinum electrodes for electrical stimulation. Perfussion pressure was
increased by 2x10° M phenylephrine. After a steady state vasoconstriction was obtained sciatic nerve was stimulated with an increasing
frequencies (5V, 0.5, 1, 2 Hz, 0.5 ms). Vasodilatory responses to the electrical stimulation were tested in the presence or absence of L-NAME
(5x10° M), atropine (2x10° M), physostigmine (10¢ M), indomethacine (10° M) and naloxon (107 M)

Finding: The vasodilatations were suppressed in part in the presence of indomethacine but not of L-NAME, atropine, physostigmine and
naloxon.

Conclusion: Prostaglandins but not nitric oxide, opioidergic or cholinergic system may take a role, at least in part, in the sciatic nerve-
mediated decrease in perfusion pressure in the isolated-perfused rat hind limb vascular bed.

This study was financially supported by Mersin University Scientific Research Projects Unit (TK-TP2-9)

Keywords: hind limb vascular bed, sciatic nerve, vasodilatation
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The role of senescent fibroblasts in tissue remodeling, development of inflammation, and arrhythmias post-mi
Elif SENGUN?, Brett BAGGETT?, Nilufer N. TURAN?Z, Eric MI2, Bianca KUN3, John SEDIVY3, Gideon KOREN?
1Brown University, Rhode Island Hospital and Istanbul University, Providence, Amerika Birlesik Devletleri
2Brown University and Rhode Island Hospital, Providence, Amerika Birlesik Devletleri

3Brown University, Providence, Amerika Birlesik Devletleri

Obijectives: Cellular senescence is a stress response characterized by an irreversible loss of proliferative capacity, accompanied by
senescence-associated secretory phenotype (SASP) composed of pro-inflammatory cytokines, chemokines, and growth factors. In this study
we characterize the arrhythmogenic cardiac consequences and molecular mechanisms underlying tissue remodeling changes in impaired or
accelerated cardiac myofibroblast (CMF) senescence and the pro-inflammatory SASP during post-Myocardial Infarction (MI) wound healing
process using genetically modified mice.

Material-Methods: 4-month-old male and female Pstn-Cre(+/-) p53(fl/fl) and Pstn-MerCreMer(+/-) MDMZ2(fl/fl) mice were anesthetized for
Ml surgery via direct ligation of the left anterior descending artery. Echocardiography was performed on all mice to assess changes in cardiac
structure and function post-MI. Senescence-associated B-galactosidase staining was applied to detect and quantify senescent cells.
Immunofluorescence staining identified senescent cell types. qPCR was performed to quantitate the expression of known senescent genes
and SASP factors in the infarct zone (1Z), infarct border zone (I1BZ), and remote zone (RZ).

Results: Pstn-Cre(+/-) p53(fl/fl) mice displayed significantly decreased CMF senescence 2 weeks post-Ml in the scar compared to littermate
control p53(fl/fl) mice. We observed a similar trend in the IBZ, but this did not reach statistical significance. Pstn-MCM(+/-) MDM2(fl/fl) mice
showed significantly increased CMF senescence in the IZ compared to wild type mice. We observed a similar trend in the IBZ, but this did not
reach statistical significance. In all mice, we observed essentially no senescence in the RZ.

Conclusions: During the post-MI wound healing process, a significant increase and persistence of CMF senescence likely contributes to
pathological tissue remodeling via SASP-mediated pro-arrhythmogenic chronic inflammation or potentially via direct cell-cell interactions
between senescent CMFs and myocytes in the IBZ.

Funding: E. S. is supported by TUBITAK (BIDEB 2214-A).

Keywords: Cellular senescence, post-Ml tissue remodeling, inflammation, cardiac myofibroblasts
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Tnf-alfa ile indiiklenmis insan umbilikal ven endotel hiicre kiiltiiriinde (huvec) amentoflavonun antiinflamatuar
etkinliginin arastiriimasi

Fatih Can TURK, Burak ONAL

Biruni Universitesi Tip Fakiiltesi Tibbi Farmakoloji AD, istanbul, Tirkiye

Amag: TNF-a ile induklenip inflamasyon ve ateroskleroz modeli olusturulan insan umbilikal ven endotelyal hiicre kulttrinde (HUVEC),
amentoflavonun antiinflamatuar ve anti aterosklerotik etkinliginin gostergesi olarak ICAM-1, VCAM-1, NF-kB, IL-6 ve IL-8 Uzerine etkilerinin
aragtirmak.

Gereg - Yontem: TNF-a ile indiklenip inflamasyon ve ateroskleroz modeli olusturulan insan umbilikal ven endotelyal hiicre kilturiinde, 10
ng/ml dozunda TNF-a uygulamasinin 6 saat dncesinde, 10 ng/ml TNF-a uygulamasi ile es zamanli ve 10 ng/ml TNF-a uygulamasindan 6 saat
sonra olmak Uzere her gruba 20’ser mikromolar amentoflavon uygulandi. Toplamda 24 saat inkiibasyondan sonra endotel hiicrelerindeki
ICAM-1, VCAM-1, NF-kB, IL-6 ve IL-8 goreceli mRNA ve protein ekspresyon diizeyleri gRT-PCR ve ELISA metodlari kullanilarak dlglimlendi.
istatistik testi olarak ANOVA ve Tukey-Kramer testleri uygulandi.

Bulgular: TNF-a uygulanan grupta; ICAM-1, VCAM-1, NF-kB, IL-6 ve IL-8 g6receli mRNA ve protein ekspresyon dizeyleri kontrol grubuna gére
istatistiksel olarak anlamli derecede yiksek bulundu. TNF-a uygulanan gruba kiyasla, amentoflavon uygulanan her li¢ grupta da bu
parametreler agisindan istatistiksel olarak anlamli diistis gozlemlendi (p<0.05)

Sonug: Kontrol grubuna kiyasla, TNF-a uygulanan grupta tiim inflamatuar mediatérlerin artisi, HUVEC kilturinde inflamasyon gelisimi ve
ateroskleroz modelinin basariile olusumu lehine yorumlandi. Amentoflavon uygulanan li¢ grupta da bu parametrelerin TNF-a grubuna kiyasla
anlamli olarak digsiisi amentoflavonun inflamasyon ve ateroskleroz gelisimi Ulzerine hem profilakside hem hastalik basladiginda
progresyonunu onlemede hem de tedaviye yonelik olumlu etkileri olabilecegi yoniinde degerlendirildi.

Anahtar Kelimeler: Amentoflavon, HUVEC, inflamasyon, Adezyon, NF-Kb
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Investigation of antiinflammatory activity of amentoflavone in tnf-a-induced human umbilical vein endothelial cell
culture (huvec)

Fatih Can TURK, Burak ONAL

Biruni University Medical School Department of Medical Pharmacology

Objective: To investigate the antiinflammatory and anti atherosclerotic effects of amentoflavone on ICAM-1, VCAM-1, NF-kB, IL-6 and IL-8 in
TNF-a induced human umbilical vein endothelial cell culture (HUVEC) atherosclerosis and inflammation model.

Material and Method: Human umbilical vein endothelial cell culture was induced with 10 ng/ml TNF-a. 20 micromolar amentoflavone was
applied to each group; 6 hours before TNF-a administration / simultaneously with TNF-a administration / 6 hours after TNF-a administration.
The relative mRNA and protein expression levels of ICAM-1, VCAM-1, NF-kB, IL-6 and IL-8 in endothelial cells after 24 hours of incubation
were measured using the gRT-PCR and ELISA methods. ANOVA and Tukey-Kramer tests were used as statistical tests.

Results: The relative mRNA and protein expression levels of ICAM-1, VCAM-1, NF-kB, IL-6 and IL-8 were significantly higher in the TNF-a
treated group compared to the control group. Compared to the group treated with TNF-a, there was a statistically significant decrease in
these parameters at the groups which amentoflavone was applied (p <0.05)

Conclusions: Compared to the control group, the increase of all inflammatory mediators in the TNF-a treated group was interpreted in favor
of the development of inflammation and atherosclerosis model in HUVEC culture. Compared to the TNF-a group, all three groups
administered with amentoflavone showed significant decrease in the relative mRNA and protein expression levels of ICAM-1, VCAM-1, NF-
kB, IL-6 and IL-8. Amentoflavone seemed to have positive effects to prevent the development of inflammation and atherosclerosis,
preventing its progression when the disease started and at the treatment of atherosclerosis and vascular injury.

Keywords: Amentoflavone, HUVEC, Inflammation, Adhesion, NF-Kb
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Beers kriterlerine gore daha geng ve ileri yash hipertansif hastalara birinci basamak saglik merkezlerinde yazilmig olan
regetelerin karsilastiriimasi

Mert KASKAL!?, Selcan TULU?, Volkan AYDINZ, Caner VIZDIKLAR?, Omer ATAG3, Ahmet AKICI:
IMarmara Universitesi Tip Fakiltesi, Tibbi Farmakoloji Anabilim Dali, istanbul, istanbul, Tiirkiye
2jstanbul Medipol Universitesi Uluslararasi Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, istanbul, istanbul, Tiirkiye

3istanbul Medipol Universitesi Tip Fakiiltesi, Halk Sagligi Anabilim Dali, istanbul, istanbul, Tirkiye

Amag: Hipertansiyon yonetiminde 6ncl rol oynayan birinci basamakta galisan hekimlerin 6zellikle yash hastalarin tedavilerini dizenlerken
sergileyebilecekleri yaklagimlarin bilinmesine ihtiya¢ vardir. Bu ¢alismada geng yash ve ileri yash hipertansif hastalara yazilan regetelerde
Beers kriterlerine gére uygunsuz ilag kullaniminin degerlendirilmesi amaglandi.

Gereg ve yontem: Bu retrospektif kesitsel calismada, 2016 yilinda istanbul’da hizmet veren 4293 aile hekimligi biriminden sistematik
orneklemeyle segilen 1431 tanesi tarafindan olusturulan, geriatrik (265 yas) hastalara yazilan ve “esansiyel hipertansiyon” tanisi iceren
receteler incelendi. Regetelerin yazildig1 65-79 yas arasi hastalar “genc yash” (GY), 280 yas hastalar ise “ileri yash” (iY) olarak kabul edildi.
Regetelerde yer alan ilaglar, 2015 yili Beers kriterlerine gore geriatrik yas grubunda kullaniminin uygunlugu agisindan degerlendirildi.
Kullanimi uygun olmayan ilaglarin GY ve iY gruplarindaki dagilimlari karsilastirildi.

Bulgular: “Hipertansiyon” tanisi iceren recetelerde yer alan ilaglarin 1.621.031’i GY’lere ve 526.458’i iY’lere yazilmisti. Bu ilaglarin GY’lerde
%6,6’s1, IY’lerde ise %6,8’i (p<0.00001) Beers kriterlerine gére uygunsuz olarak degerlendirildi. Uygunsuz ilaglarin sirasiyla %70,5 ve %66,2’si
non-steroid antiinflamatuar ilaglardan olusmaktaydi. Kardiyovaskiiler ilaglar icinde uygunsuz ilag bulunma durumu iY’lerde GY’lere gére
anlamli olarak daha fazlaydi (sirasiyla %3,2 ve %2,7 p<0.00001). Antihipertansif ilaglar icinde uygunsuz ilag bulunma durumu da iY’lerde
GY’lere gore anlamli olarak daha fazlaydi (sirasiyla %2,8 ve %2,6, p=0.00327). En sik karsilasilan uygunsuz antihipertansif her iki grupta da
doksazosin idi (sirastyla GY’lerde %98,5 ve iY’lerde %98,1).

Sonuglar: iY’lerde daha belirgin olmak {izere hipertansif yasl hastalarin birinci basamakta tedavileri diizenlenirken “uygunsuz” kabul edilen
ilaglarin azimsanmayacak oranda regete edildigi dikkati cekmektedir. Bu yas gruplarindaki hipertansif hastalarda ¢ok gerekmedikge alfa
blokerler gibi antihipertansiflerin yani sira 6zellikle uygunsuz analjezik kullanimindan kaginiimasinin gerekliligine isaret etmektedir.

Anahtar Kelimeler: Antihipertansif, yaslh, birinci basamak, uygunsuz ilag, receteleme
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Comparison of prescriptions written in primary health care centers for younger and older aged geriatric hypertensive
patients according to beers criteria

Mert KASKAL!?, Selcan TULU?, Volkan AYDINZ, Caner VIZDIKLARL, Omer ATAG3, Ahmet AKICI:
1Department of Medical Pharmacology, School of Medicine, Marmara University, Istanbul, Turkey
2Department of Medical Pharmacology, International School of Medicine, Istanbul Medipol University, Istanbul, Turkey

3Department of Public Health, School of Medicine, Medipol University, Istanbul, Turkey

Obijectives: In order to provide more effective service in primary care, there is a need for studies specific to different geriatric groups, which
may require alternative approaches in the treatment of diseases such as hypertension, whose incidence increases with age. In this study, it
was aimed to evaluate inappropriate drug use in old and very old patients.

Material-Methods: In this retrospective cross-sectional study, the prescriptions were examined including the diagnosis of “essential
hypertension” prescribed to geriatric(>65 years) patients and 1431 from 4293 family medicine units in Istanbul in the year 2016 selected by
systematic sampling. The patients aged between 65-79 years were considered as “old” (O) and patients >80 years were considered as “very
old” (VO). The inappropriate drugs in the prescriptions were evaluated in elderly according to Beers Criterias. The distribution of drugs
inappropriate for O and VO groups were compared.

Results: A total 1.621.031 drugs from prescriptions with the diagnosis of “hypertension” were prescribed to O and 526.458 to VO. 6.6% of
these drugs in O and 6.8% in VO were classified as inappropriate according the Beers Criterias (p<0,00001). 70.5% and 66.2% of inappropriate
drugs consisted of non-steroid anti-inflammatory drugs respectively. Among the cardiovascular drugs, inappropriate drugs were significantly
higher in VO compared to O (3.2% and 2.7% respectively, p<0,00001). Inappropriate prescriptions among antihypertensives were significantly
higher in VO compared to O (2.8% and 2.6% respectively, p=0,0032). The most frequently encountered inappropriate antihypertensive was
doxazosin in both groups (98.5% and 98,1% respectively).

Conclusion: It is noteworthy that drugs that are considered “inappropriate” are prescribed at a substantial rate to geriatric patients in primary
care especially to VO group. This study points out the necessity of avoiding the use of antihypertensive agents such as alpha-blockers and
inappropriate analgesics unless absolutely necessary in geriatric hypertensive patients.

Keywords: Antihypertensive, elderly, primary care, inappropriate medicine, prescribing
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Losartan tedavisi altinda hipertansif atak gegiren hastalarda mdr1 gen polimorfizmleri ve losartan plazma diizeylerinin
ilag yanitiyla iligkisi

Uzeyir CIMEN?, Esra TUG2, Neset NESETOGLU3, Duri Sehvar UNAL3, Osman KARAKUS?, Yesim KINACI CIMEN?,
Giltekin KADI4, Omer Faruk TURAN2, Ahmet DEMIRCANZ, Canan ULUOGLU?
1pamukkale Universitesi, Denizli, Tiirkiye
2Gazi Universitesi, Ankara, Tirkiye
3jstanbul Universitesi, istanbul, Tiirkiye

4Gazi Universitesi, Ankara, Tiirkiye

Amag: Losartan tedavisi altinda hipertansif atakla acil servise bagvuran hastalarda, p-glikoproteini kodlayan ve ¢oklu ilag direncinde rol alan
MDR1 gen polimorfizmleri ile plazma losartan ve EXP3174 (metabolit) diizeylerinin ilag yanitiyla iliskilerinin aragtirlmasi amaglanmistir.

Gereg-Yontem: Uciincii basamak acil servislerde ¢ok merkezli gergeklestirilen arastirmaya, losartan (50-100 mg/giin) tedavisi altinda iken
(ortalama kullanim 7,09+4,97 yil) hipertansif atakla gelen 50 hasta (18 erkek, 32 kadin) (66,18+13,33 yas) “hipertansif atak” grubu olarak,
hipertansiyon nedeniyle losartan kullanmakta iken baska sikayetle gelen 50 hasta (28 erkek, 22 kadin) (68,26+9,56 yas) “kontrol grubu” olarak
alindi. Plazma losartan ve EXP3174 diizeyleri tandem kitle spektrometrisiyle 6lgtildi. MDR1 G2677T/A, C3435T ve C1236T polimorfizmleri
“TagMan SNP Genotyping Assay Real Time PCR” kitiyle analiz edildi. Kategorik degiskenler Ki-kare testi, kategorik olmayan degiskenler Mann-
Whitney U, Kruskal-Wallis, tek yonli varyans analiziyle degerlendirildi.

Bulgular: Gruplar arasinda G2677T/A polimorfizmi agisindan fark bulunmadi. C3435T ve C1236T polimorfizmlerinde sirasiyla, TT ve CT
genotiplerinde anlamli fark vardi (p=0,024 ve 0,043). Hipertansif atak grubunda plazma losartan ve EXP3174 konsantrasyonlari ortanca
cinsinden 113,61 ng/ml ve 19,87 ng/ml; kontrol grubunda 114,25 ng/ml ve 16,95 ng/ml olarak belirlenmis, istatistiksel fark izlenmemistir.

Sonug: Hipertansif atak C3435T TT genotipinde sik, C1236T CT genotipinde daha nadir gérilmekteydi. Kontrollerin C3435T genotiplerinde
plazma losartan dizeyi fark gostermekle birlikte (p=0,034), klinik korelasyon bulunmadi. Hipertansif atakla basvuran hastalarin plazma
losartan ve EXP3174 dizeylerinin belirlendigi ve MDR1 polimorfizmleri ile karsilastinldigi ilk ¢alisma olma niteligi olan ¢alismamiz,
farmakogenetik arastirmalar igin yol gosterici olabilmesinin yaninda, terapoétik ilag izlemi ve diizenli tedaviye ragmen hipertansif atak geciren
hastalarin etkili ve akilci tedavisi i¢in yonlendirici olabilir.

Anahtar Kelimeler: Hipertansiyon, MDR1, polimorfizm, losartan, EXP3174
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The correlation of mdrl gene polymorphisms and losartan plasma levels with drug response in patients with
hypertensive attack under losartan treatment

Uzeyir CIMEN?, Esra TUG2, Neset NESETOGLU3, Duri Sehvar UNAL3, Osman KARAKUS#, Yesim KINACI CIMENS3, Giiltekin
KADIS,

Omer Faruk TURANE, Ahmet DEMIRCANS®, Canan ULUOGLU*
Ipamukkale University Faculty of Medicine, Department of Emergency Medicine
2Gazi University, Faculty of Medicine, Drug Application and Research Center
3|stanbul University Faculty of Pharmacy, Department of Analytical Chemistry
4Gazi University Faculty of Medicine, Department of Medical Pharmacology
5Pamukkale University Faculty of Medicine, Department of Family Medicine

6Gazi University Faculty of Medicine, Department of Emergency Medicine

Objective: It was aimed to investigate the relationship between drug response and MDR1 gene polymorphisms that encode p-glycoprotein,
plasma losartan and EXP3174 (metabolite) levels in patients admitted to the emergency department with a hypertensive episode under
losartan treatment.

Materials-Methods: 50 patients (18 men, 32 women; 66.18+13.33 years) who presented with hypertensive attack while under losartan
treatment (50-100 mg/day) (mean use 7.09+4.97 years) as the “hypertensive attack” group, and 50 patients (28 males, 22 females;
68.26+9.56 years) who presented with other complaints while using losartan for hypertension as the “control group” were included in the
multicenter study conducted in tertiary emergency services. Plasma losartan and EXP3174 levels were measured by tandem mass
spectrometry. MDR1 G2677T/A, C3435T, C1236T polymorphisms were analyzed with the “TagMan SNP Genotyping Assay Real-Time PCR”
kit. Categorical variables were evaluated with Chi-square test; non-categorical variables were assessed with Mann-Whitney U, Kruskal-Wallis,
one-way ANOVA.

Results: There was no difference between the groups in terms of G2677T/A polymorphism. There was a significant difference between
groups for C3435T and C1236T polymorphisms, in TT and CT genotypes , respectively (p=0.024,p=0.043). Median plasma losartan and
EXP3174 concentrations were 113.61 ng/ml, 19.87 ng/ml in the hypertensive attack group; 114.25 ng/ml, 16.95 ng/ml in the control group,
respectively and no statistical difference was observed.

Conclusion: Hypertensive attack was seen frequently in 3435TT genotype and less frequently in 1236CT genotype. Although plasma losartan
level was different in C3435T genotypes of the controls (p=0.034), no clinical correlation was found. As far as we know, our study is the first
study in which the plasma losartan/EXP3174 levels of patients presenting with a hypertensive attack were determined and compared with
MDR1 polymorphisms. This research may be informative for the effective and rational treatment of patients who have hypertensive episodes
despite therapeutic drug monitoring and regular treatment.

Keywords: Hypertension, MDR1, polymorphism, losartan, EXP3174
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Akilci ilag kullanimi/Rational drug use

S17
Akilci ilag kullanimi ve saghk okur yazarhigi
Filiz 8ZYiGiT%, Nuriye DEGIRMEN?2
1Bandirma Onyedi Eyliil Unv. Tip Fak, Bandirma, Tiirkiye
2KSBU Saglik Bilimleri Unv. Saglik Bilimleri Fakiltesi, Kiitahya, Tiirkiye

Amag: Calismada katilimcilarin Akilci ilag Kullanimi (AiK) ve Saglik Okuryazarhigi (SOY) diizeylerinin belirlenmesi amaglandi.

Gereg¢-Yontem; Arastirma Ocak-Haziran 2019 tarihleri arasinda yapilan kesitsel ve tanimlayici tipte bir arastirmadir. Calismaya Tirkiye'de Ege
bolgesinde bir sehirde Aile Sagligi Merkezine basvuran 316 hasta ve hasta yakini dahil edildi. Calismanin verileri, Tanitici 6zellikler bilgi formu
ve Tirkiye Saglik Okur Yazarligi Olgegi (TSOY-32) ile toplandi. Katiimcilara genel anlamda ilag, ilag kullanma, muhafaza etme durumlari
hakkinda davranis ve tercihleri tespit edildi. AiK’da Saglik Okuryazarlik diizeylerini belirlemeye y&nelik sorular soruldu. Girisimsel Olmayan
Klinik Arastirmalar Etik Kurulun'dan 27.02.2019/03 tarih/sayili izin alindi. Veriler SPSS 16. 0 paket programinda frekans ve yuzdelik olarak
degerlendirildi.

Bulgular: Arastirma kapsamindaki bireylerin %62,2’i kadin, %37,8'i erkek olup, yas ortalamasi 35, 38+17,51 yildir. Calisma TSOY 6lgegi puani
%26,55 sorunlu-sinirli bulundu. 16-25 yas arasindaki bireyler saglkla ilgili bilgiye daha kolay ulasabilmektedir. Hastalar, ilaglarini bir dolap
icinde (%32,9), buzdolabinda (%31,6) ve oda iginde (%35,4) muhafaza ettiklerini bildirdi. Calismamizda komsu, arkadas tavsiyesi ile ilag
kullanma oranimiz %43 olarak bulundu. Komsu arkadas tavsiyesi ile ilag kullanmayanlarin daha yiiksek SOY duzeyinin bulundugu séylenebilir.
Arastirmada ilaglarin son kullanim tarihine dikkat etmeyenlerin orani %16,5 olarak bulundu.

Sonug: Ogrenim diizeyi diisiik olanlarin TSOY 6lcegi ile belirlenen SOY diizeyi daha diisiiktiir. Diisiik egitim diizeyine sahip hastalarin saglikla
ilgili bilgiyi anlama, saglikla ilgili bilgiye ulasma, saglkla ilgili bilgiyi kullanma ve uygulama, hastaliklardan korunma ve saghgin gelistiriimesi
konusunda daha fazla zorluk yasadiklari séylenebilir. AIK konusunda farkindalik ve SOY diizeyinin yiikseltiimesi igin gerek kurumsal gerekse
ulusal dizeyde egitimlere ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Saglik okur yazarhg, Akilci ilag, Farmakoloji

178
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



017
Rational drug use and health literacy
Filiz 6ZYiGiT?, Nuriye DEGIRMEN?2
1Bandirma Onyedi Eylil University Faculty of Medicine Department of Medical Pharmacology. Bandirma, Turkey

2Ktahya Health Sciences University Faculty of Health Sciences Midwifery Department. Kiitahya, Turkey

Obijectives: In the study, it was aimed to determine the Rational Drug Use (RDU) and Health Literacy (SHL) levels of the participants.

Materials-Methods: The research is a cross-sectional and descriptive study conducted between January — June 2019.316 patients and their
relatives who applied to Family Health Centers in a city in the Aegean region of Turkey were included in the study. The data of the study were
collected with the Descriptive Characteristics Information Form and the Turkish Health Literacy Scale (TSOY-32). In general, the behaviors
and preferences of the participants about the drug, drug use, storage and supply stops were determined. Questions were asked to determine
the Health Literacy levels in the RDU. Permission dated 27.02.2019/03 was obtained from the Non-Interventional Clinical Research Ethics
Committee. The data were evaluated as frequency and percentage in the SPSS 16.0 package program

Results: 62.2% of the individuals within the scope of the study were female and 37.8% were male, with a mean age of 35. 38+17.51 years.
The TSOY scale score of the study was found to be 26. 55% problematic-limited. Individuals between the ages of 16 and 25 have easier access
to health information. Patients reported that they kept their medicines in a cupboard (32.9%), in a refrigerator (31.6%) and in a room (35.4%).
In our study, the rate of using drugs with the recommendation of a neighbor or friend was found to be 43%. It can be said that those who do
not use drugs with the advice of a neighbor have a higher level of SHL. In the study, the rate of those who did not pay attention to the
expiration date of the drugs was found to be 16.5%.

Conclusions: Those with low educational level have a lower SHL level, which is determined by the TSOY scale. It can be said that patients with
low education levels have more difficulties in understanding health-related information, accessing health-related information, using and
applying health-related information, preventing diseases and promoting health. Institutional and national trainings are needed in order to
raise awareness and level of SHL on RDU

Keywords: Health literacy, Rational medicine, Pharmacology
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S18
Histamin h2-reseptor antagonistlerinin kullanim trendinin arastiriimasi
N. ipek KIRMIZIY, Volkan AYDIN?, Ahmet AKICI2
listanbul Medipol Universitesi, istanbul, Tirkiye

2Marmara Universitesi, istanbul, Tiirkiye

Amag: Histamin (H2)-resept6r antagonistleri gesitli Ust gastrointestinal sistem sikayetlerinin tedavisinde sikga basvurulan ilag gruplarindandir.
Bu g¢alisma ile H2-antagonistlerinin kullanim trendinin tlke diizeyinde incelenmesi amaglandi.

Gereg¢-Yontem: Tlrkiye’de 2014-2017 yillari arasinda satigi yapilan H2-antagonistlerinin verileri IQVIA sirketi araciliga elde edildi. Bu ilaglarin
tlketim trendi, kutu satig verileri tizerinden tanimlanmis giinliik doz temelinde hesaplanan DID (1000 kisi basina tanimlanmis giinlik doz)
birimiyle belirlendi. Ayrica H2-antagonistlerinin etkin madde, ilag uygulama yolu, ilaca ayakta tedavide ve hastanede erisim gibi ilag kullanim
parametrelerinin dagilimi incelendi.

Bulgular: Calisma periyodu icinde H2-antagonistlerinin kullaniminin %11,7 arttigi belirlendi (2014’de 11,4 DID iken 2017’de 12,7 DID). ilag
grubunun enteral kullanimi bu sure iginde %23,6 azalirken (6,1 DID’den 4,7 DID’ye), enjektabl kullanimi %53,0 artmisti (5,2 DID’den 8,0
DID’ye). Dort yil iginde H2-antagonistleri tiiketimin ayakta tedavide %21,4 azaldigi, hastane sartlarinda ise %57,2 arttigi belirlendi. Calisma
periyodunun tamaminda en sik kullanilan H2-antagonistinin ranitidin (2014’de 5,8 DID iken 2017’de 8,4 DID) oldugu, bunu famotidin (2014’de
4,8 DID iken 2017’de 3,7 DID) ve nizatidinin (2014’de 0,8 DID iken 2017’de 0,6 DID) izledigi saptandi. Calismanin ilk yili ve son yili ile yapilan
incelemede ranitidin kullaniminin arttigi (%46,6) famotidin ve nizatidin kullaniminin ise (sirasiyla, %22,6 ve %31,7) azaldigi belirlendi.

Sonug: Bu ¢alismaya gore H2-antagonistlerinin kullanim trendinin etkin madde, uygulama yolu ve uygulanma yeri ile iliskili degisim sergiledigi
ortaya kondu. Buna gore s6z konusu ilaglarin 6zellikle enjektabl kullanimlarinin artis kaydettigi ve bu sekildeki kullanima daha elverigli ortam
sayilabilecek sekilde hastane kosullarindaki kullanimin 6nemli 6lglide artmakta oldugu dikkati cekmektedir.

Anahtar Kelimeler: Histamin H2-reseptor antagonistleri, asit baskilayici ajan kullanimi, farmakoepidemiyoloji
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Investigation of the utilization trend of histamine h2-receptor antagonists
N. ipek KIRMIZI?, Volkan AYDIN2, Ahmet AKICI3
1Department of Medical Pharmacology, School of Medicine, Istanbul Medipol University, Istanbul, Turkey
2Department of Medical Pharmacology, International School of Medicine, Istanbul Medipol University, Istanbul, Turkey

3Department of Medical Pharmacology, School of Medicine, Marmara University, Istanbul, Turkey

Objectives: Histamine (H2)-receptor antagonists are among the drug groups frequently used in the treatment of various upper
gastrointestinal system complaints. The aim of this study was to examine the trend of use of H2-antagonists at the country level.

Materials-Methods: The data of H2-antagonists sold in Turkey between 2014-2017 were obtained through the IQVIA company. The
consumption trend of these drugs was determined in units of DID (defined daily dose per 1000 inhabitants per day) calculated on the basis
of box sales data. In addition, the distribution of drug use parameters of H2-antagonists such as active substance, route of administration,
access to the drug in outpatient and inpatient were examined.

Results: It was determined that the utilization of H2-antagonists increased by 11.7% over the study period (from 11.4 DID in 2014 to 12.7
DID in 2017). Enteral use of the drug group decreased by 23.6% (from 6.1 DID to 4.7 DID), while injectable use increased by 53.0% (5.2 DID
to 8.0 DID). It was determined that the consumption of H2-antagonists decreased by 21.4% in outpatient treatment and increased by 57.2%
in inpatient treatment within four years. The most commonly used H2-antagonist during the entire study period was ranitidine (5.8 DID in
2014 versus 8.4 DID in 2017), followed by famotidine (4.8 DID in 2014 versus 3.7 DID in 2017) and nizatidine (while it was 0.8 DID in 2014, it
was 0.6 DID in 2017). The trend from the first to the last year of the study showed increased use of ranitidine (46.6%) versus a declining figure
in each of famotidine and nizatidine (22.6% and 31.7%, respectively).

Conclusions: The utilization trend of H2-antagonists seems to vary in relation to the active substance, route of administration and place of
administration. Accordingly, it is noteworthy that the utilization of these drugs, especially injectables, has increased and the use in hospital
conditions, which can be considered a more favorable environment for such practice, is increasing significantly.

Keywords: Histamine H2-receptor antagonists, utilization of acid suppressing agents, pharmacoepidemiology
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S19
intorn hekimlere yonelik akilci ilag kullanimi egitimine rasyonel bakis: farmakoekonomik yansimalar
Avkut OZTURK, Atilla TOPCU

Recep Tayyip Erdogan Universitesi, Rize, Tiirkiye

Amag: Tip fakiiltelerinde gittikge yayginlasan ancak standardize edilmeyen akilci ilag kullanimi egitiminin 6nemi ve bu egitimin bir pargasi
olmasi gereken ya da ayri bir ders olarak anlatilmasi gereken farmakoekonominin intérn hekimler tizerine etkisinin somut sayisal verilerle
arastiriimasi.

Yéntem: Recep Tayyip Erdogan Universitesi Tip Fakiiltesi 6. Sinif 6grencilerden géniillii 40 doktor adayina simiilasyon kampi staji icerisinde
yer alan akilcrilag kullanimi ve farmakoekonomi egitiminden 6nce ve sonrasinda 4 adet hipertansiyon dykisiine sahip vakaya regete yazmalari
istenmigstir. Regete edilen ilaglar etkililik, gtivenlik, uygunluk ve maliyet yoninden ders 6ncesi ve sonrasiyla karsilagtiriimigtir.

Bulgular: Akilci ilag kullanimi egitimi 6ncesinde recete edilen 160 ilacin tamami etkili, giivenli ve uygun bulunmustur. ilaglarin toplam maliyeti
ise egitim Oncesi 3142.00 TL ortalama ilag basina 19,6 TL'idi. Egitim sonrasi toplam maliyet ise 2929.00 TL ve ilag basina ortalama 18,3 TL
bulundu. Egitim oncesi ve sonrasi karsilastirildiginda %7’lik bir maliyet azalmasi tespit edilmesine ragmen eglestirilmis 6rneklem T-testi
sonucuna gore ise istatistiksel olarak anlamli bulunmadi. (p=0,097)

Sonug: Ulkemizde birgok tip fakiiltesinde akilci ilag egitimi veriliyor olsa da bu egitim hem verilme dénemi hem de igerik agisindan standarttan
oldukga uzaktir. Bunun yaninda farmakoekonominin giderek artan énemi, saglik butcesinin dogru dagihm gosterebilmesi, saglikta maliyet-
yarar veriminin arttirilmasi gibi uzun vadeli sekonder getirecegi katma deger dustintilerek hekimlerin bu konu hakkinda yeterli bilgiye sahip
olmalari saglanmalidir. Bu sebeple oncelikle mezuniyet oncesi tip fakiltesi egitim programlari olmak lizere hekimlerin egitiminde
farmakoekonominin yer almasi dustintlmelidir.

Anahtar Kelimeler: Akilci ilag, Farmakoekonomi, Klinik farmakoloji, Tip egitimi
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A rational perspective on rational drug use education for intern doctors: pharmacoeconomic reflections
Aykut 8ZTURK, Atilla TOPGU

Department of Pharmacology, Faculty of Medicine, Recep Tayyip Erdogan University, Rize

Objectives: The importance of rational drug use education, which is becoming increasingly widespread but not standardized in medical
faculties, and the effect of pharmacoeconomics, which should be a part of this education or should be taught as a separate course, on intern
doctors with concrete numerical data.

Materials-Methods: Recep Tayyip Erdogan University Faculty of Medicine 6th grade students were asked to write prescriptions to 40
volunteer doctor candidates who had a history of hypertension before and after the rational drug use and pharmacoeconomics training
included in the simulation camp internship. Prescribed drugs were compared before and after the course in terms of efficacy, safety,
suitability, and cost.

Results: All 160 drugs prescribed before the rational drug use training were found to be effective, safe and appropriate. The total cost of
drugs was 3142.00 TL before the training and 19.6 TL per drug. The total cost after the training was 2929.00 TL and an average of 18.3 TL per
drug. Although a cost reduction of 7% was detected before and after the training, it was not statistically significant according to the paired
sample T-test result. (p=0.097)

Conclusions: Although rational drug education is given in many medical faculties in our country, this education is far from the standard in
terms of both the period and content. Besides, considering the increasing importance of pharmacoeconomics, the correct distribution of the
health budget, and the long-term secondary added value it will bring, such as increasing the cost-benefit efficiency in health, physicians
should be provided with sufficient information on this subject. For this reason, pharmacoeconomics should be considered in the education
of doctors, primarily in undergraduate medical school education programs.

Keywords: Rational drug, Pharmacoeconomics, Clinical pharmacology, Medical education
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Brongit tanisi olan ¢ocuk hastalarda olasi ilag-ilag etkilegsimlerinin incelenmesi ve degerlendirilmesi
Neda TANER, Miiferiye ESKITOGLU

istanbul Medipol Universitesi, Istanbul, Tiirkiye

Amag: Akut bronsit, cocuklarda hastaneye yatiglarin en yaygin ve 6nde gelen nedenlerinden biridir. Akut bronsit tedavisi genellikle
semptomatiktir ve bu hastalikta agri kesici ve ates dusiriicii ilaglar siklikla kullanilmaktadir. ilaglarin eszamanli kullanimi ilag etkilesimlerine
neden olur. Bu etkilesimler tedavinin basarisini etkiler. Calismamizin amaci bronsit tanisi almis cocuk hastalarda ilag-ilag etkilesimlerini
degerlendirmektir.

Gereg-Yontem: Bu retrospektif galisma, 2019-2021 yillari arasinda hastaneye yatirilan bronsit tanisi almis 99 kisi (K= 51; E= 48) Uzerinde
yapilmistir. Bu etkilesimler Medscape veri tabani kullanilarak ortaya konmustur.

Bulgular: Hastalarin yas ortalamasi 5,17+2,31'dir. Calismada toplam 69 ilag etkilesimi bulundu ve bunlarin cogunun (%63,6) Yakindan izleme
dizeyinde etkilesim oldugu tespit edildi. Etkilesim sayisinin sirasiyla ilag sayisi ile pozitif ve istatistiksel olarak anlamli bir sekilde iligkili oldugu
bulundu (p<0,001). Etkilesim sayisi ile yas arasinda anlamli bir iliski yoktu (p>0.05). Calismamizda bazi hastalarda etkilesim gézlenmezken bazi
hastalarda 4 etkilesim gorilmastr.

Sonug: Saglik calsanlari polifarmasi konusunda daha dikkatli olmali ve akilcr ilag kullanimi konusunda daha bilingli olmalidir. Saghk
profesyonellerinin ilag etkilesimi konusundaki farkindaliklari artirilarak ilag etkilesimi en aza indirilebilir.

Anahtar Kelimeler: Bronsit, ilag Etkilesimi, pediyatri
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Investigation and evaluation of potential drug-drug interactions in pediatric patients diagnosed with bronchitis
Neda TANER?, Miiferiye ESKITOGLU?
listanbul Medipol University, Institute Of Health Science, Clinical Pharmacy

2jstanbul Medipol University, School Of Pharmacy, Dept. Of Clinical Pharmacy

Acute bronchitis is one of the most common and leading causes of hospitalization in children. Treatment of acute bronchitis is usually
symptomatic and in this disease, analgesic and anti-pyretic drugs are frequently used. Simultaneous use of drugs causes drug interactions.
These interactions are important for the success of the treatment. The aim of our study is to evaluate drug-drug interactions in pediatric
patients diagnosed with bronchitis. This retrospective study was conducted on 99 individuals (F= 51; M= 48), patients diagnosed with
bronchitis hospitalized between 2019-2021. These interactions have been revealed using the Medscape database.The mean age of the
patients was 5.17+2.31. A total of 69 drug interactions were found in the study, and most of them (63.6%) were found to be interactions at
the Monitor Closely level. It was found that the interaction number was positively and statistically significantly correlated with the number
of drugs in the order (p<0.001). There was no significant relationship between interaction number and age (p>0.05). While no interaction
was observed in some patients in our study, there were 4 interactions in some patients. Healthcare professionals should be more careful
about polypharmacy and should be more conscious about rational drug use. Drug interaction can be minimized by improving the awareness
of health professionals about drug interaction.

Keywords: Bronchitis, Drug Interaction, Pediatry
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Geriatri yas grubunda potansiyel uygunsuz antidepresan kullaniminin Tiirkiye dlceginde ve eriskin popiilasyon ile
karsilagtirmal degerlendirilmesi

Osman KARAKUS?, Fatma iSLi2, Mesil AKSOY2, Hakan ERGUNS3, Canan ULUOGLU*
1Basaksehir Cam ve Sakura Sehir Hastanesi, istanbul, Tiirkiye
2T{irkiye ilag ve Tibbi Cihaz Kurumu, Ankara, Tiirkiye
3Ankara Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Ankara, Tiirkiye

4Gazi Universitesi Tip Fakiiltesi Tibbi Farmakoloji AD, Ankara, Tiirkiye

Amag: Yaslilarda kronik hastaliklarin ve polifarmasinin yaygin olmasi disinda yasla artan fizyolojik degisiklikler uygunsuz ilag kullanim
potansiyelini arttirmaktadir. Calismanin amaci Tirkiye’de Beers Kriterlerine gore geriatrik popilasyonda uygunsuz antidepresan ilag
receteleme davranisini aragtirmak ve geng popdilasyon ile karsilastirmaktir.

Gereg-Yontem: Arastirmaya konu olan veriler, Tiirkiye ilag ve Tibbi Cihaz Kurumu yénetimindeki “Regete Bilgi Sistemi” araciligiyla elde
edilmistir. 2019 yilinda aile hekimleri tarafindan yazilan biitiin elektronik regeteler , istatistiki Bélge Birimleri Siniflamasina (iBBS) ve yas
gruplarina gore (15-24; 25-64; 65-79; 80 ve Uzeri) degerlendirilmistir. Beers kriterlerine gére uygunsuz antidepresan kullanimi; (1) “Organ,
sistem ve tedavi kategorisine gére” potansiyel uygunsuz ilaglar (PUI) ve (2) “Dikkatli kullaniimasi gereken ilaglar” olarak siniflandiriimistir.
Hesaplamalar potansiyel uygunsuz antidepresan igeren regetelerin, o yil yazilan bitln regete oranlari Gzerinden yapilmistir.

Bulgular: Turkiye’de 2019 yilinda 15 yas ve Ustindeki tiim bireylere 139.288.644, geriatrik gruba 44.621.603 adet regete yazilmistir. Niifus
dagilimina gére recete yazilma orani geriatrik grupta artmistir (65-79 yas icin %10’a %25, 80 yas ve {izeri icin %2’ye %7, p<0,05). PUI iceren
recete sayisi 25-64 yasta 615.427 (tim regetelerin %0,7’si), 65 yas ve Ustlinde 281.128 adettir (tim regetelerin %0,6’s1). En sik recete edilen
PUI, yaslilarda paroksetindir (%63,6). Geriatrik popiilasyona 1.762.784 adet (tiim recetelerin %3,95’i) “Dikkatli kullanilmasi gereken ilaglar”
iceren regete yazilmigtir. Butlin regetelerin %35’i 65 yas ve lizerine yazilirken, “Dikkatli kullaniimasi gereken ilaglar”iigeren regetelerin %36,4’U
yazilmistir (p<0,05). Tim regetelere oranla yaslilikta daha fazla yazilanlar sitalopram, essitalopram, maprotilin, mirtazapin ve sertralindir.

Sonug: Aile hekimlerinin yaghlarda potansiyel uygunsuz antidepresanlari, eriskinlere gore daha az regete ettikleri gozlenmistir.

Anahtar Kelimeler: Beer Kriterleri, Antidepresan, Geriyatri
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A comparison of potentially inappropriate antidepressant use in the geriatric age group with the adult population in
Turkey

Osman KARAKUS?, Fatma iSLi2, Mesil AKSOY2, Hakan ERGUNS3, Canan ULUOGLU?
1Gazi University Faculty of Medicine, Department of Medical Pharmacology, Ankara
2The Turkish Medicines and Medical Devices Agency

3Ankara University Faculty of Medicine, Department of Medical Pharmacology

Obijectives: Apart from the high prevalence of chronic diseases and related polypharmacy, physiological changes caused by aging increase
the potential inappropriate drug use. The aim was to investigate the inappropriate antidepressant drug prescribing behavior in the geriatric
population according to the Beers Criteria in Turkey and to compare it with the young population.

Materials-Methods: The data were obtained through the “Prescription Information System” managed by the TITCK. All electronic
prescriptions written by family physicians in 2019 were evaluated according to the "Statistical Regional Units Classification (NUTS)" and age
groups (15-24; 25-64; 65-79; >80). Potentially inappropriate use of antidepressants according to Beers criteria has been classified as (1)
“Potentially inappropriate drugs (PID) according to organ, system and treatment category” and (2) “Drugs that should be used with caution”
(DUWC). Calculations are based on the proportion of all prescriptions written in 2019 to the prescriptions containing potentially inappropriate
antidepressants.

Results: 139,288,644 prescriptions were written to all individuals 215, and 44,621,603 prescriptions for>65. The rate of prescribing increased
with age (10%vs25% for 65-79, 2%vs7% for >80, p<0.05). Total number of PID is 615,427 (0.7%) for 25-64, 281.128 (0.6%) for>65. Most
commonly prescribed PID is paroxetine (63.6%) for>65. The geriatric population was prescribed 1,762,784 (3.95%) prescriptions containing
DUWC. While 35% of all prescriptions were written for> 65, 36.4% of prescriptions containing DUWC were written (p<0.05). Citalopram,
escitalopram, maprotiline, mirtazapine, and sertraline were more commonly prescribed for>65.

Conclusion: Family physicians prescribe potentially inappropriate antidepressants less frequently for elderly than in the young.

Keywords: Beers Criteria, Antidepressant, Geriatrics
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Akilci ilag kullanimi egitiminde klinik akil yiiriitme becerisine yonelik yeni bir elektronik sinav: “contextended questions”

Ozlem COSKUN?, Yavuz Selim KIYAKY, Canan ULUOGLU?, Isil Irem BUDAKOGLU?
ITip Egitimi ve Bilisimi Anabilim Dali, Gazi Universitesi Tip Fakiiltesi, Ankara, Tiirkiye

2Tibbt Farmakoloji, Gazi Universitesi Tip Fakiiltesi, Ankara, Tirkiye

Amag: Akilcl ilag kullamimi (AiK) agisindan, “Klinik Akil Ydriitme” énemli bir beceridir. “ContExtended Questions (CEQ)”, “Klinik Akil
Ylritme”nin hem 68retimi hem 6l¢im igin gelistirilmis, olguya dayali yeni bir tir 6lgme aracidir. Calismanin amaci, CEQ turiinde sorular
iceren AiK sinavina dair 6grenci gérislerinin degerlendirilmesidir.

Gereg-Yontem: CEQ, olguyu basamak basamak veren coktan se¢meli bir sinav tiriidiir. Ogrenciler, olguyla ilgili olarak sunulmus énerme
cumlelerinden, birden fazla secenegi “Dogru” veya “Yanlis” olarak isaretleyebilir. Bazi secenekler arti puanlyken bazilari eksi puanhdir.
Segeneklerin puanlari, klinikteki dnemine gore agirliklandirilarak uzmanlar tarafindan belirlenir. Bu sinavin geri bildirimli ve geri bildirimsiz
olmak (izere iki siirimi mevcuttur. Gazi Universitesi Tip Fakiiltesi Dénem-4 AiK Staji’'nda Groningen (WHO 6-Step) Modeli'ne gére yapilan
Ogretim sonrasi 10 Eylil 2021'de gergeklestirilen sinava 331 Donem-4 6grencisi katiimistir. Sinavda iki olguya (Hipertansiyon ve Rinosiniizit),
alti problem ¢6zme basamagina uygun olarak toplam 16 soruya yer verilmistir. Sorular arasinda 6grencilere geri bildirim verilmemistir. Sinav,
cevrimigi ortamda gergeklestirilmistir. Ogrenciler web tarayicilari Gizerinden sifreleri ile sisteme giris yapmistir. Ogrencilerin 161’i (%48, 6)
sinav sonrasinda elektronik ortamda uygulanan anketle gérislerini génillii olarak bildirmistir. 7’li Likert Olgegi kullanarak ifadeleri
puanlamislardir. Sinav sonuglari ve anketten elde edilen verilerin tanimlayici istatistikleri hesaplanmigstir.

Bulgular: Ogrencilerin 100 tizerinden ortalamalari 81,67+6,81’dir. Katilimcilar 7 tizerinden ortalama olarak; sorularin anlasilirhgina
6,00+1,09, sinav araylzl kullanishhigina 5,93+1,23, sorularin gergek hayatta karsilagilan olgulari igerip icermedigine 6,26+0,87, sorularin
gercek bir hasta ile karsilasma hissi yaratma giiciine 5,56+1,54 vermistir. Ogrencilerin %86,34’(i (n=139), sinavin “Klinik Akil Yiiriitme”
becerisini gelistirmis olan 6grenciler igin avantajli oldugunu, %13,66’si (n=22) ise ezber yapan 6grencilerin daha yliksek puan alacagi tirden
bir sinav oldugunu belirtmistir.

Sonug: CEQ, AiK egitiminde “Klinik Akil Yuriitme” gibi tst diizey bilissel becerileri 6lcmeyi hedefleyen yeni bir aractir. Basamak basamak
ilerleyerek hasta-hekim goériismesinin tedavi basamaklarini simiile etmistir. Ozellikle geri bildirimli sirimi, 6gretime destek amagh
bigimlendirici sinavlarda kullanmaya daha uygundur.

Anahtar Kelimeler: Akilci ilag kullanimi, ContExtended Questions, CEQ, klinik akil ylritme, test
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A novel assessment tool for clinical reasoning skill in rational drug use training: “contextended questions”

Ozlem COSKUN?, Yavuz Selim KIYAKY, Canan ULUOGLU?, Isil irem BUDAKOGLU?
IMedical Education and Informatics, Gazi University Faculty of Medicine, Ankara, Turkey

2Medical Pharmacology, Gazi University Faculty of Medicine, Ankara, Turkey

Obijectives: Clinical reasoning skill (CR) is important in terms of Rational Drug Use (RDU). ContExtended Questions (CEQ) is a new case-based
tool to teach and assess CR. This study aims to evaluate student feedback on RDU exam that consists of CEQ.

Materials-Methods: CEQ is a multiple-choice test that presents the case step-by-step as an evolving scenario. Students can mark more than
one option as “True” or “False” from the propositional sentences presented about the scenario. Some of the options have “+”, some “-“point.
Options are weighted by experts according to their clinical importance. CEQ has two versions: With feedback, without feedback. 331 Year-4
medical students have participated in the exam on September10, 2021 after RDU Clerkship, which has been developed using WHO 6-Step
Model, in Gazi University Medical Faculty. There were two cases (hypertension/rhinosinusitis), total of 16 questions nested in cases following
6-step. We used “without feedback” version. It was implemented online. They signed in through web-based browsers using their passwords.
161 (48. 6%) students voluntarily provided feedback using electronic form. They rated statements using 7-point Likert Scale. The data of the
exam and feedback form were analyzed to report descriptive statistics.

Results: The mean score of the exam was 81.67+6.81 out of 100. Out of 7, the mean score of “the questions were clear” was 6.00£1.09, “the
interface was easy to use” 5.93+1.23, “the questions were close to real clinical practice” 6.26+0.87, “the questions were felt real patient
encounter” 5.5611.54. 86.34% (n=139) of the students stated the exam is advantageous for those who improved CR skills.13.66 (n=22) stated
the students who learned by rote would get higher scores.

Conclusions: CEQ is a new tool to assess higher levels of cognitive skills such as CR in RDU training. It simulated the treatment process in a
physician-patient encounter by evolving step-by-step. Especially the “with feedback” version is more suitable for formative exams that
support training.

Keywords: Rational drug use, ContExtended Questions, CEQ, clinical reasoning, test
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Akilci ilag kullanimi; hekimlerin tutum ve bilgilerinin incelenmesi
Sema ORAL

SBU Bursa Yiiksek ihtisas Egitim ve Arastirma Hastanesi, Bursa, Tirkiye

Amag: Akilcr ilag kullanimi (AiK); kisilerin klinik bulgularina ve bireysel 6zelliklerine gére uygun ilaci, uygun siire ve dozda, en uygun maliyetle
ve kolayca saglayabilmeleridir. Akilci olmayan ila¢ kullanimi diinya ¢apinda ciddi bir sorundur. AiK ve ilag kotiye kullaniminin énlenmesi ile
ilgili birgok konuda hekimlerin belirleyici rolleri bulunmaktadir. Bu ¢alisma, hekimlerin akilci ilag kullanimina yonelik bilgi ve tutumlarini ortaya
koyarak gerekli diizenlemelerin yapilabilmesi igin bilimsel veriler sunmayi amaglamaktadir.

Gereg ve Yontemler: Kesitsel tipte, tanimlayici nitelikte olan bu arastirma, bir egitim ve arastirma hastanesinde, katiimcilarin AiK hakkindaki
bilgi ve tutumlarina yonelik sorulardan olusan anket seklinde, 2018 yilinda yapildi. Arastirma 6rneklemi olarak hastanede ¢alisan tim hekimler
secildi. Yanlhs, eksik veya gonulli olmayan bireyler galismadan gikarildi (n = 67).

Bulgular: Hekimlerin %59.7’si ise baslamadan énce aldiklari farmakoloji egitiminin yeterliligine inanmamaktadir. AiK konusunda egitim
alanlarin yaklasik yarisi, egitimi hastane AiK ekibi tarafindan verilen toplantilarda aldigini belirtmektedir. Hekimlerin %50'si degisik sebeplerle
hastalar tarafindan talep edilen ilaglari yazmaktadir. Katilimci hekimlerin ylksek oran, hastanin gida takviyesi (n=50; %76.9) ya da bitkisel
artin (n=52; %80) kullanip kullanmadigini sorgulamamaktadir. Katimcilarin %80.6’si orijinal ilag ile jenerik ilag arasinda etki bakimindan fark
oldugunu dustiniyor ve %56. 9'u regete ettigi ilacin biyoesdegerinin verilmesini dogru bulmuyor. Katiimcilarin %32.8’inin K-ilag listesi yok.
En sik regete ettikleri ilaglarin basinda analjezik grubu ilaglar geliyor. Advers etki bildirimi yapma orani %23.1. Katiimcilar ilaglarla ilgili bilgi
dizeylerinde en kotu olduklari alanlarin ‘ilaglarin farmakolojik 6zellikleri’ ve ‘etkilesimler’ konusunda oldugunu belirtiyorlar. Yas gruplari
arasinda; hastanin gida takviyesi alip almadigini sorgulama aliskanliklarinda anlamh farkhihk bulunmaktadir. Farmakoloji egitiminin
yeterliligine inananlarla inanmayanlar arasinda; hastaya ilag ile ilgili bilgi verdikten sonra, hastanin anlayip anlamadigini kontrol etme oranlari
bakimindan anlamli farklilik bulunmaktadir.

Sonug: Bu calisma, hekimlerin son derece 6nemli olan AiK'ya yénelik bilgi ve tutumlarini analiz ederek; hekimlerin bu konuda oldukga fazla
eksiklerinin ve hatalarinin oldugunu goéz 6niine koymustur.

Anahtar Kelimeler: Akilci ilag kullanimi, hekim, farmakoloji
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Rational drug use; investigation of physicians' attitudes and knowledge
Sema ORAL

University of Health Sciences Bursa Yuksek Ihtisas Training and Research Hospital, Bursa, Turkey

Obijectives: The rational use of drugs (RUD) requires that, patients receive medications appropriate to their clinical needs in doses that meet
their own individual requirements for an adequate period of time and at the lowest cost. Irrational drug use is a severe and worldwide
problem. Physicians have decisive roles in many issues concerning rational drug use and preventing drug misuse. This study aims to present
scientific data to make the necessary regulations by revealing physicians' knowledge and attitudes towards rational drug use.

Materials-Methods: This is a cross-sectional, descriptive study conducted as a survey consisting of questions about participants' knowledge
of RUD and attitudes towards it in a training and research hospital in 2018. All phycisians working in the hospital were selected as the research
sample. Incorrect, incomplete, or non-volunteer individuals were excluded from the study (n = 67).

Results: %59.7% of the physicians stated that they did not believe in the adequacy of the pharmacology training they received during
preservice education. Nearly half of those who received training on RUD state that they received the training at the meetings given by the
hospital RUD team. 50% of physicians prescribe drugs requested by patients for various reasons. A high percentage of participating physicians
do not question the patient uses food supplements (n=50; 76.9%) or herbal products (n=52; 80%). 80.6% of the participants think that there
is a difference between the original drug and the generic drug in terms of effect, and 56.9% don't find it appropriate to deliver the
bioequivalent of the prescribed drug. 32.8% of physicians do not have a P-drug list. Analgesic group drugs are the most frequently prescribed
drugs. The rate of reporting adverse effects is 23.1%. Participants state that the areas where they are worst in their knowledge about drugs
are in the "pharmacological properties of drugs" and "interactions". Among age groups; There is a significant difference in the habits of
questioning whether the patient takes food supplements. Between those who believe in the adequacy of pharmacology education and those
who do not; there is a significant difference in the rate of checking whether the patient understands after giving information about the drug
to the patient.

Conclusions: This study analyzes physicians' knowledge and attitudes towards the RUD; it has been shown that physicians have a lot of
deficiencies and errors in this regard.

Keywords: Rational drug use, physician, pharmacology, medicine
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Escherichia coli etkenli toplum kdkenli iiriner sistem enfeksiyonlarinin tedavisinde lgilincii basamak saglik kurulusundaki
hekimlerin antibiyotik tercihlerinin akilci ilag kullanimi y6niinden incelenmesi

Nebile Biisra CiTiL ALTINOK!, Giilay SEZER?, Pinar SAGIROGLU2, Mustafa Altay ATALAY?

1Erciyes Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, KAYSERI, Tiirkiye
2Erciyes Universitesi Tip Fakiiltesi Tibbi Mikrobiyoloji Anabilim Dali, KAYSERI, Tiirkiye

Amag: Escherichia coli'ye (E. coli) bagl olarak gelisen toplum kékenli tiriner sistem enfeksiyonlarinda (USE) hekimlerin tedavideki antibiyotik
tercihlerinin o hastalardaki direng durumlari da dikkate alinarak akilci ilag kullanimi yéniinden incelenmesi amaglanmistir.

Gereg-Yontem: Erciyes Universitesi Tip Fakiltesi Hastaneleri Poliklinikleri’'nden Haziran 2018 - Eyliil 2019 tarihleri arasinda USE &n tanisi ile
Mikrobiyoloji Laboratuvari’na gonderilen ve idrarlarinda E. coli Gremesi tespit edilen hastalar icerisinden rastgele secilen 210 hastaya ait
antibiyotik duyarlilik test sonuglari ve regetelerindeki antibiyotikler retrospektif olarak incelenmistir.

Bulgular: Bu hastalara ait recetelerde USE tedavisi icin toplam 298 adet antibiyotigin recetelendigi gériilmustir. Hekimler tarafindan en ¢ok
recgetelenen ilk 5 antibiyotigin sirasiyla siprofloksasin, sefiksim, fosfomisin, nitrofurantoin ve ampisilin+fenazopiridin oldugu belirlenmistir.
Regeteye yazilmig antibiyotiklerden yaklasik % 64’tGnin hastalarin idrar kiltari duyarhhk test sonuglarina gére uygun olarak, % 21’inin o
hastalarin antibiyotik duyarlilik testlerinde bakilmamis oldugu ve % 15’inin ise test sonucunun o antibiyotiklere karsi direngli ¢cikmis olan
hastalara regete edilmis olduklari tespit edilmistir.

Sonug: Ampirik tedavide nitrofurantoin ve fosfomisin gibi duyarliliklarini yliksek olarak tespit ettigimiz antibiyotiklerin tercih edilmesinin akilc
bir yaklagim olacagi, ve siprofloksasin, sefiksim ve ampisilin gibi direng oranlarinin % 20'nin Gizerinde oldugunu tespit ettigimiz antibiyotiklerin
kullaniimasinin uygun olmayacagi dustintilmustir. Antibiyotik direnci tiim diinyada 6nemli bir saglik sorunu haline geldiginden ampirik
tedavinin toplumdaki direng durumunun g6z 6niine alinarak yapilmasi hem hasta sagligi hem de ekonomik agidan énem arz etmektedir.

Anahtar Kelimeler: Akilci ilag kullanimi, Antibiyotik direnci, Escherichia coli, Toplum kdkenli Griner sistem enfeksiyonlari
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Investigation of antibiotic preferences of a third stage healthcare physicians in the treatment of community-acquired
urinary tract infections caused by escherichia coli in terms of rational drug use

Nebile Biisra CiTiL ALTINOK!, Giilay SEZER?, Pinar SAGIROGLU2, Mustafa Altay ATALAY?

1University of Erciyes Faculty of Medicine, Department of Pharmacology - Kayseri

2University of Erciyes Faculty of Medicine, Department of Microbiology — Kayseri

Obijectives: It is aimed to examine the antibiotic preferences of physicians in the treatment of community-acquired urinary tract infections
(UTI) caused by Escherichia coli (E. coli) in terms of rational drug use, taking into account the resistance status of these patients.

Materials-Methods: The antibiotic susceptibility test results and the antibiotics in the prescriptions of 210 patients whose urine samples
were sent to the Microbiology Laboratory between June 2018 and September 2019 from the Erciyes University Faculy of Medicine Hospitals
outpatient clinics with a diagnosis of UTI and were found to have E. coli growth in their urine samples were analyzed retrospectively.

Results: It was observed that a total of 298 drugs were prescribed for UTI in the prescriptions of randomly selected 210 patients. It was
determined that the 5 antibiotics most frequently prescribed by physicians were ciprofloxacin, cefixime, fosfomycin, nitrofurantoin, and
ampicillin+phenazopyridine, respectively. It was determined that approximately 64% of the prescribed antibiotics were in accordance with
the urine culture susceptibility test results of the patients, 21% were not examined in the antibiotic susceptibility tests, and 15% were
prescribed to the patients whose test results were resistant to those antibiotics.

Conclusions: According to our analysis, it can be stated that it would be a rational approach to prefer antibiotics with high sensitivity such as
fosfomycin and nitrofurantoin in empirical treatment, and it would not be appropriate to use antibiotics with resistance rates above 20%
such as ciprofloxacin, cefixime and ampicillin. Since antibiotic resistance has become an important health problem all over the world, it is
important for both patient health and economy to consider the antibiotic resistance when applying empirical treatment.

Keywords: Rational drug use, Antibiotic resistance, Escherichia coli, Community-acquired urinary tract infections
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S25
Lakozamid ile anti-n6bet ilaglarin birlikte uygulanmasinin karaciger hiicre canlihgi tizerindeki etkileri
Tiilin ALTINOLUK?, Ayse Mine YILMAZ GOLER?, Yekta CULPANS3, Yasemin SELALMAZ3, Filiz ONAT?, Rezzan GULHANS3,
Medine i. GULCEBI3
IMarmara Universitesi, Fizyoloji Anabilim Dali, istanbul, Tiirkiye
2Marmara Universitesi, Tibbi Biyokimya Anabilim Dali, istanbul, Tiirkiye
3Marmara Universitesi, Tibbi Farmakoloji Anabilim Dali, istanbul, Tiirkiye

4Acibadem Universitesi, Tibbi Farmakoloji Anabilim Dali, istanbul, Tiirkiye

Amag: Epilepsi hastaliginin tedavisinde kullanilan karbamazepin, valproik asit ve fenobarbitalin karaciger hiicre canhihgi Gzerindeki etkileri iyi
bilinmektedir. Son yillarda kullaniimaya baglanan yeni jenerasyon anti-ndbet ilaglardan biri olan lakozamidin hepatotoksik etkileri birkag vaka
raporu ile bildirilmistir. Bu galismanin amaci, lakozamidin insan karaciger hicrelerinin canliligina olan etkilerini hem tek basina hem de diger
anti-nobet ilaglar ile birlikte uygulandigi kosullarda incelemektir.

Gereg ve Yontem: insan hepatoseliiler karsinom (HepG2) hiicre hatti besiyeri icinde gogaltildiktan sonra 96 kuyucuklu plaga ekildi. Tim
gruplarin kuyucuklarda altil tekrar halinde uygulandigi 3 tekrarli deneylerde, karbamazepin, valproik asit ve fenobarbital terapotik
konsantrasyonlarda 72 saat boyunca uygulandi. Bunu takiben hticrelere 24 saat boyunca kanda minimum ve maksimum konsantrasyonlarina
esdeger olacak sekilde hem tek basina hem de diger anti-nébet ilaglarla birlikte lakozamid uygulandi. Hicre canhiligi XTT yontemi kullanilarak
spektrofotometrik olarak &lgiildii. Veriler ortalama + standart hata olarak ifade edildi. istatistiksel analizde One-way ANOVA ve post-hoc
Tukey test kullanildi. p < 0. 05 istatistiksel anlamlilik degeri olarak belirlendi.

Bulgular: Hicre canliiginin fenobarbital uygulanan gruplarda arttigi (112,2+9,3%), valproik asit uygulanan gruplarda ise canlilik oraninin
azaldig) gozlendi (68,5+£18,2%). Lakozamidin hiicre canhligini azalttig tespit edilirken (Cmin: 94,3+5,2% Cmaks: 86,1+10,5%), gruplar arasinda
istatistiksel bir anlamhlik bulunmadi.

Sonug: Lakozamidin hepatositlerin canhhgi tGzerindeki etkileriyle ilgili elde ettigimiz bulgularin dogrulanmasi igin farkli karaciger hicre
hatlarinda yapilan deneylere ihtiyag vardir. Hepatotoksisite ile ilgili in vitro arastirmalarda anti-nébet ilaglarin klinikte birlikte kullanimi ile
ilag-ilag etkilesmesi riski g6z 6niinde bulundurulmalidir.

Bu calisma Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) tarafindan desteklenmektedir (Proje no: 119R041).

Anahtar Kelimeler: Epilepsi, hepatotoksisite, HepG2, ilag-ilag etkilesmesi
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The effects of application of lacosamide and anti-seizure drugs on liver cell viability
Tiilin ALTINOLUK?, Ayse Mine YILMAZ GOLER?, Yekta CULPANS3, Yasemin SELALMAZ3, Filiz ONAT4, Rezzan GULHANS,
Medine i. GULCEBI3
1Department of Physiology, Marmara University School of Medicine, Istanbul, Turkey
2Department of Biochemistry, Marmara University School of Medicine, Istanbul, Turkey
3Department of Medical Pharmacology, Marmara University School of Medicine, Istanbul, Turkey

4Department of Medical Pharmacology, Acibadem University School of Medicine, Istanbul, Turkey

Objective: The effects of carbamazepine, valproic acid and phenobarbital, which are used in the treatment of epilepsy, on liver cell viability
are well known. The hepatotoxic effects of lacosamide, one of the new generation anti-seizure drugs that has been started to be used in
recent years, were reported in a few case reports. The aim of this study was to investigate the effects of lacosamide on the viability of human
liver cells, both alone and in combination with other anti-seizure drugs.

Materials and Methods: The human hepatocellular carcinoma (HepG2) cell line was seeded in media in a 96-well plate. Carbamazepine,
valproic acid, and phenobarbital were administered at therapeutic concentrations for 72 hours in triplicate, with 6 replicates in each group
per plate. Subsequently, lacosamide, at equal concentrations to its minimum or maximum concentrations in the blood, was administered for
24 hours, either alone or in combination with other anti-seizure drugs. Cell viability was measured spectrophotometrically using the XTT
method. Data were expressed as mean * standard error. One-way ANOVA and post-hoc Tukey test were used for statistical analysis. P < 0.05
was determined as statistical significance.

Results: The cell viability increased in the phenobarbital administered groups (112.219.3%), while the viability decreased in the valproic acid
applied groups (68.5£18.2%). Although, it was found that lacosamide decreased cell viability (Cmin: 94.3+5.2% Cmax: 86.1+10.5%), there was
no statistical significance between the groups.

Conclusion: Further studies using different liver cell lines are needed to confirm our findings on the effects of lacosamide on hepatotoxicity.
Drug-drug interactions, which is an undesirable challenge in the clinical use of anti-seizure drugs, should be considered when planning in
vitro studies to research hepatotoxicity. This study is funded by The Scientific and Technological Research Council of Turkey (TUBITAK)
(Project no: 119R041).

Keywords: Epilepsy, hepatotoxicity, HepG2, drug-drug interaction
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Genetik absans epilepsili siganlarda deksmedetomidin: akut absans status epileptikus modeli
Melis YAVUZ?, Filiz ONAT?
1Actbadem Mehmet Ali Aydinlar Universitesi, Eczacilik Fakiiltesi, Farmakoloji Ana Bilim Dal, istanbul, istanbul, Tiirkiye

2Acibadem Mehmet Ali Aydinlar Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Ana Bilim Dali, istanbul, istanbul, Tiirkiye

Amag: Status epileptikus (SE) mortalitesi oldukg¢a yuksek bir tablodur!. Absans SE, konvilzif olmayan bir SE olup, ancak yakin zamanda
tanimlanabilmis ve patofizyolojik degisikliklere neden oldugu bulunmustur?. Bu klinik durumun arkasindaki olasi hasari ve patofizyolojiyi
arastiracak bir hayvan modeli giinimiizde bulunmamaktadir. Bu g¢alisma ile ilk defa, akut farmakolojik bir absans SE modeli ortaya
koymaktayiz.

Gereg-Yontem: Genetik bir absans epilepsisi modeli olan Strasbourg'dan Genetik Absans Epilepsili (GAERS) 3-4 aylik erkek siganlara, spesifik
bir alfa 2 adrenerjik reseptor (a2AR) agonisti olan deksmedetomidin (0, 1, 0, 5 ve 2, 5 ug) farkl dozlarda intraserebroventrikiler olarak enjekte
edildi ve hayvanlardan 3 saat boyunca elektroensefalografi kaydi alindi. Diken-ve-dalga desarjlarin (DDD) toplam siresi ve sayilari ile, her bir
DDD’nin ortalama stresi degerlendirildi. Bloklar halinde goérilen absans SE siniflandirildi. Bir baska grup GAERS’e de 6n tedavi olarak
etoslksimit verildi ve daha sonra 2, 5 ug deksmedetomidin enjekte edildi.

Bulgular: Enjeksiyon tzerine deksmedetomidin, GAERS'lerde absans SE olaylarini indiikledi. 31.43+2.53 dakikalik bir uyku indiksiyonunu
takiben, 1 dakikadan 26 dakikaya kadar surekli devam eden DDD aktivitesi gozlemlendi. Deksmedetomidinin 2,5 pg dozu toplam DDD siiresini
artirdi (“Zaman” etkisi: F(8.333)=21,11; p<.001; “Tedavi” etkisi: F (4,333)=12,47; p<.001) ve etosiiksimit &n-tedavisi bu absans SE’leri
tamamen engelledi.

Sonug: Bu galisma, ilk defa bir absans SE modeli sunmakta olup, absans SE’nin mekanizmalarini incelemek igin gelecekteki ¢alismalara degerli
bir arag saglamaktadir. Sonuglarimiz, absans epilepsisinde DDD’lerin olusmasi veya sonlandiriimasinda a2AR'in roliint giiglendirmektedir.

Patent Basvuru No: 2021/014211

1- Leitinger M, Trinka E, Giovannini G, Zimmermann G, Florea C, Rohracher A, et al. Yetiskinlerde status epileptikus epidemiyolojisi: Epilepsi
insidansi, nedenleri ve Sonuglari tizerine popilasyona dayali bir ¢alisma. 2019;60:53-62. 2- Avdic U, Ahl M, Chugh D, Ali |, Chary K, Sierra A,
et al. Siganlarda konviilsif olmayan status epileptikus beyin patolojisine yol agar Epilepsi. 2018 Mayis;59:945-958.

Anahtar Kelimeler: GAERS, absans status epileptikusu, alfa 2 adrenerjik reseptorler, deksmedetomidin
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Dexmedetomidine in gaers: an acute absence status epilepticus model
Melis YAVUZ?, Filiz ONAT?
1Department of Pharmacology, Faculty of Pharmacy, Acibadem Mehmet Ali Aydinlar University University, Istanbul, Turkey

2Department of Medical Pharmacology, School of Medicine, Acibadem Mehmet Ali Aydinlar University, Istanbul, Turkey

Obijectives: Status epilepticus (SE) is a highly mortal condition®. Absence SE is a non-convulsive SE, only recently classified and found to cause
pathophysiological changes?. There is no animal model to investigate the possible pathophysiology and damage behind this clinical condition.
Here, we propose an acute pharmacological model of absence SE.

Materials-Methods: Different doses of a specific alpha 2 adrenergic receptor (a2AR) agonist, dexmedetomidine, (0. 1, 0. 5 and 2. 5 pg) were
injected intracerebroventricularly to the 3-4 months old male Genetic Absence Epilepsy Rats from Strasbourg (GAERS), a genetic model of
absence epilepsy. Electroencephalography from animals were recorded for 3 hours. The total duration and numbers of spike-and-wave
discharges (SWDs) and the duration of each SWD were evaluated. The blocks of absence SE events have been classified. Ethosuximide was
given as a pre-treatment to another group of GAERS and then the animals were injected with 2. 5 pg dexmedetomidine.

Results: Upon injection, dexmedetomidine induced absence SE events in GAERS. Following sleep induction for 31.43+2.53 min, followed by
continuous SWDs over 1 min up to 26 min. The 2.5 pg dose of dexmedetomidine increased the total SWDs (“Time” effect: F(8,333)=21.11,
p<.001; “Treatment” effect: F (4,333)=12.47, p<.001), and ethosuximide pre-treatment completely blocked these events.

Conclusions: This study presents the first absence SE model which provides a valuable tool to study the nature of the absence SE in future
studies. Our results strengthen a role of a2AR in SWD generation or termination in absence epilepsy.

Patent Application No: 2021/014211

1- Leitinger M, Trinka E, Giovannini G, Zimmermann G, Florea C, Rohracher A, et al. Epidemiology of status epilepticus in adults: A population-
based study on incidence, causes, and outcomes Epilepsia. 2019;60:53-62.

2- Avdic U, Ahl M, Chugh D, Ali I, Chary K, Sierra A, et al. Nonconvulsive status epilepticus in rats leads to brain pathology Epilepsia. 2018
May;59:945-958.

Keywords: GAERS, absence status epilepticus, alpha 2 adrenergic receptor, dexmedetomidine
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intraserebroventrikiiler enjekte edilen ynt-185’in strasbourg orijinli genetik absans epilepsili sicanlarda goriilen diken-ve-
dalga desarijlari iizerine etkisi

Aylin TOPLU?, Melis YAVUZ?, Nihan CARCAK3, Zoltdn MOLNARS, Filiz ONATS
IMarmara Universitesi, Istanbul, Tiirkiye
2Acibadem Mehmet Ali Aydinlar Universitesi, Eczacilik Fakiiltesi, Farmakoloji Ana Bilim Dali, istanbul, Istanbul, Tlirkiye
3istanbul Universitesi, Eczacilik Fakiiltesi, Eczacilik Meslek Bilimleri Bliimii, Farmakoloji Anabilim Dali, Istanbul, Tiirkiye
40xford Universitesi, Fizyoloji Ab. D., Anatomi ve Genetik B6limii, Oxford, Birlesik Krallik

5Acibadem Mehmet Ali Aydinlar Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Ana Bilim Dali, istanbul, Istanbul, Tiirkiye

Amag: Oreksin, oreksin-1 ve oreksin-2 reseptorlerini etkileyen; yalnizca lateral hipotalamustaki néronlardan tretilen uyku/uyanikhgi
dizenleyen bir néropeptidtir (1, 2). Oreksin reseptorleri, kemirgen beynindeki katman 6b kortikal néronlarda giicli bir sekilde eksprese edilir
ve bu noronlarin bazilari genis intrakortikal ve talamik projeksiyonlara sahiptir. Uyku regilasyonu ile ilgili ¢alismalarda laboratuvar ortaminda
gelistirilen YNT-185, non-peptid oreksin tip-2 reseptér agonistidir. Galismamizda; YNT-185'in intraserebroventrikller (ISV) enjeksiyonu ile
Strasbourg orijinli genetik absans epilepsili siganlarda (GAERS) gorilen diken-ve-dalga desarjlarinin (DDD) Uzerinde diizenleyici bir rolu
olabilecegi hipotezini test ettik.

Yoéntemler: Bu calismada, ketamin (100 mg/kg, i.p) ve ksilazin (10 mg/kg, i.p) anestezisi altinda stereotaksik cerrahi islem uygulanarak ISV
rehber kanl ile (AP:-1,0; ML:1,4; V:4,1 mm) bilateral elektroensefalografi (EEG) kayit elektrodlari GAERS (n=5) kafatasina yerlestirildi. Bir
haftalik derlenme siiresi sonrasi hayvanlardan 3 saatlik bazal EEG kaydi alindi. Sonraki giin 100 nmol/10uL ISV YNT-185 enjeksiyonundan
sonra 3 saat EEG kaydi alindi. EEG sinyalleri Powerlab 8S EEG kayit sistemi ile kaydedildi ve LabChart 8.0 Windows programi ile analiz edildi.
Paired t testi kullanildi (p<0,05 anlamli olarak kabul edildi).

Bulgular: YNT-185’in ISV enjeksiyonu sonrasi DDD’lerin kiimilatif siresinde ve her bir DDD’nin siiresinde bazal kayda gore istatistiksel olarak
anlamli derecede azalma gortlmustur (p<0, 05).

Tartisma ve Sonuglar: Bulgular, YNT-185’in GAERS’lerde gorilen DDD olusumunda bazal EEG kaydina gore azalmaya yol agtigini
gostermektedir. GAERS'de orexinin ilk kez DDD'ler tizerindeki baskilayici etkisinin ve néropeptiderjik absans nobetleri tizerinde modile edici
bir etkiye sahip olabilecegini dustiindurdigini gosterilmistir. Buradaki zorluk, bu etkinin kortikal veya subkortikal dizeyde aracilik edip
etmedigini belirlemektir. YNT-185’in DDD olusumu lizerine etkisini daha iyi anlayabilmek igin calismamizi kapsamlandirmayi hedeflemekteyiz.

Kaynaklar: 1- Irukayama-Tomobe, Y., Ogawa, Y., Tominaga, H. , Ishikawa, Y. , Hosokawa, N., Ambai, S. , Kawabe, Y., Uchida, S., Nakajima,
R., Saitoh, T., Kanda, T., Vogt, K., Sakurai, T., Nagase, H., & Yanagisawa, M. (2017). Nonpeptide orexin type-2 receptor agonist ameliorates
narcolepsy-cataplexy symptoms in mouse models. Proceedings of the National Academy of Sciences of the United States of America, 114(22),
5731-5736.

2- Furutani, N., Hondo, M., Kageyama, H., Tsujino, N., Mieda, M., Yanagisawa, M. , . .. & Sakurai, T. (2013). Neurotensin co-expressed in
orexin-producing neurons in the lateral hypothalamus plays an important role in regulation of sleep/wakefulness states. PloS one, 8(4),
€62391.
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Effects of intracerebroventricular injection of ynt-185 on spike-and-wave discharges of genetic absence epilepsy rats
from strasbourg

TOPLU A.12, YAVUZ M.3, CARCAK N.4, MOLNAR Z.5, ONAT F.26
1-Department of Medical Pharmacology, School of Medicine, Marmara University, Istanbul, Turkey
2-Department of Neuroscience, School of Medicine, Acibadem Mehmet Ali Aydinlar University, Istanbul, Turkey
3-Faculty of Pharmacy, Department of Pharmacology, Acibadem Mehmet Ali Aydinlar University, Istanbul, Turkey
4-Department of Pharmacology, School of Pharmacology, Istanbul University, Istanbul, Turkey
5-Department of Physiology, Anatomy and Genetics, University of Oxford, Oxford, UK

6-Department of Medical Pharmacology, School of Medicine, Acibadem Mehmet Ali Aydinlar University, Istanbul, Turkey

Objectives: Orexin, a neuropeptide, regulates sleep and wake rhythms through orexin-1 and orexin-2 receptors and is produced from the
lateral hypothalamus neurons (1, 2). Orexin receptors are strongly expressed in layer 6b cortical neurons in the rodent brain, and some of
these neurons have extensive intracortical and thalamic projections. YNT-185 as a non-peptide orexin type-2 receptor agonist has been
investigated in several studies related to sleep. In this study, we tested the hypothesis that YNT-185 might have a modulatory role on spike-
and-wave discharges (SWDs) of genetic absence epilepsy rats from Strasbourg (GAERS).

Methods: We inserted stereotaxically an ICV guide cannula (AP:-1.0; ML: 1.4; V:4.1 mm) and bilateral electroencephalography (EEG)
recording electrodes on skull of GAERS (n=5) under ketamine (100 mg/kg, i.p.) and xylazine (10 mg/kg, i.p.) anesthesia. After a one-week
recovery period, 3-hour basal EEG recordings were obtained from animals. Next day, the dose of 100 nmol/10uL YNT-185 was administered.
Before and after the injection, EEG signals were recorded with Powerlab 8S EEG recording system and analyzed with LabChart 8.0 Windows
program. Paired t test was used (p<0.05 was considered significant).

Results: The injection of ICV YNT-185 statistically decreased the cumulative duration of SWDs and duration of each SWD when compared to
baseline recording (p< 0.05).

Conclusions: The findings showed that YNT-185, a non-peptide orexin type-2 receptor agonist, reduces SWD compared to basal SWD in
GAERS. The challenge is to determine whether this effect is mediated on cortical or subcortical level. We further continue this study in order
to understand the effect of YNT-185 on SWD.

References: 1- Irukayama-Tomobe, Y., Ogawa, Y., Tominaga, H., Ishikawa, Y., Hosokawa, N., Ambai, S., Kawabe, Y., Uchida, S., Nakajima, R.,
Saitoh, T., Kanda, T., Vogt, K., Sakurai, T., Nagase, H., & Yanagisawa, M. (2017). Nonpeptide orexin type-2 receptor agonist ameliorates
narcolepsy-cataplexy symptoms in mouse models. Proceedings of the National Academy of Sciences of the United States of America, 114(22),
5731-5736.

2- Furutani, N., Hondo, M., Kageyama, H., Tsujino, N., Mieda, M., Yanagisawa, M., ... & Sakurai, T. (2013). Neurotensin co-expressed in orexin-
producing neurons in the lateral hypothalamus plays an important role in regulation of sleep/wakefulness states. PloS one, 8(4), 62391

Keywords: GAERS, EEG, Abcence Epilepsy, YNT-185, Orexin
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Aripiprazoliin kronik konstriksiyon hasari ile indiiklenen néropatik agri ve rezerpinle indiiklenen fibromiyalji
modellerindeki farmakolojik etkinligi

Yagmur OKCAY?, Nurcan BEKTAS TURKMEN2
1Saghk Bilimleri Universitesi Giilhane Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, Ankara, Tiirkiye

2Anadolu Universitesi Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, Eskisehir, Tiirkiye

Amag: Aripiprazol; cesitli afektif bozukluklarin tedavisinde kullanilan ve 6zgiin bir etki mekanizmasina sahip atipik antipsikotik ilactir. Atipik
antipsikotik ilaglar arasinda ekstrapiramidal etkiler basta olmak yan etkileri agisindan daha giivenilir oldugu gosterilmistir. Daha 6nce periferik
antinosiseptif ve noroprotektif etkinligi bildirilmistir. Tetikledigi mekanizmalardan hareketle kronik agr kontroliinde de etkin bir tedavi
saglayabilecegi dusiiniilmektedir. Bu ¢alismada, aripiprazoliin néropatik agri ve fibromiyalji lizerine olasi etkisinin arastiriimasi amaglanmustir.

Gereg-Yontem: Noropatik agri tzerine etkinin degerlendirilmesi igin kronik konstriksiyon hasari ile indiiklenen néropatik agri modeli ve
fibromiyalji Gzerine etkinin degerlendirilmesi icin rezerpin ile indiklenen fibromiyalji modeli olmak Uzere iki farkli deneysel modelde
intraperitoneal (i.p.) olarak uygulanan 1, 5 ve 10 mg/kg aripiprazoliin olasi antiallodinik etkisi elektronik von Frey cihazi ile degerlendirildi ve
referans ilaglar olarak sirasiyla 30 mg/kg pregabalin ve 30 mg/kg duloksetin etkileri ile karsilastirildi. Her iki modelde de ilacin etkili bulunan
en disik dozu kullanilarak aktivite kafesi deneyi yapildi ve lokomotor aktivite tUzerine etkisi degerlendirildi. Ayrica her iki modelde de
olusturulan iki gruba aripiprazol ile referans ilaglarin kombine uygulamasi yapilarak kombine tedavi avantaji arastirildi.

Bulgular: Aripiprazoliin, néropatik agri Gizerinde 5 ve 10 mg/kg dozlarda, fibromiyalji Gizerinde ise tim dozlarda antiallodinik etki gosterdigi
belirlendi. Mevcut tedavilere kombine edilmesi ile daha dusik doz ile pregabalin etkisine benzer seviyelerde etkiye ulasilabildigi gozlendi.
Aripiprazol noropatik agri gruplarinda 5 mg/kg dozda lokomotor aktivitede hafif bir diistise sebep olmakla birlikte fibromiyalji gruplarinda 1
mg/kg dozda lokomotor aktiviteyi degistirmedi.

Sonug: Bu bulgulardan hareketle aripiprazoliin ndropatik agr ve fibromiyalji tedavilerinde tek basina veya mevcut ilaglara ek olarak
kullanilabilme potansiyeli oldugu disiinilmektedir. Bu ¢alisma, ndropatik agri ve fibromiyalji tedavilerinde yeni tedavi yaklagimlarina katkida
bulunacak preklinik veriler sunmaktadir. Aripiprazoliin bu hastaliklardaki etki mekanizmasinin aydinlatilabilmesi igin daha fazla galismaya
ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Aripiprazol, Néropatik agri, Fibromiyalji, Mekanik allodini
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Effect of aripiprazole on the models of chronic constriction injury-induced neuropathic pain and reserpine-induced
fibromyalgia

Yagmur OKCAY?, Nurcan BEKTAS TURKMEN2
1University of Health Sciences, Gulhane Faculty of Pharmacy, Department of Pharmacology, Ankara, Turkey

2Anadolu University, Faculty of Pharmacy, Department of Pharmacology, Eskisehir, Turkey

Obijectives: Aripiprazole is an atypical antipsychotic drug with a unique mechanism of action used in the treatment of various affective
disorders. Among atypical antipsychotic drugs, it has been shown to have a safer side effect profile, especially in terms of extrapyramidal
effects. Aripiprazole is shown to have neuroprotective and antinociceptive activities and is thought to be of potential use in chronic pain
types considering the triggered mechanisms. In this study, it was aimed to investigate the possible effect of aripiprazole on the experimental
models of neuropathic pain and fibromyalgia.

Materials-Methods: The possible antiallodynic effect of 1, 5 and 10 mg/kg aripiprazole administered intraperitoneally (i.p.) in chronic
constriction injury-induced neuropathic pain and reserpine-induced fibromyalgia models was evaluated with the electronic von Frey test and
compared with the effects of reference drugs 30 mg/kg pregabalin and 30 mg/kg duloxetine, respectively. Locomotor activity was evaluated
with activity cage using the lowest effective dose in both models. In addition, the advantage of combination therapy was investigated with
combined treatment of aripiprazole and the reference drugs.

Results: Aripiprazole exhibited an antiallodynic effect on neuropathic pain model at the doses of 5 and 10 mg/kg and on fibromyalgia model
at all doses. Combined treatment showed potential in effective treatment with lower doses. While 5 mg/kg of aripiprazole caused a slight
decrease in locomotor activity in neuropathic groups, no significant alteration was observed with 1 mg/kg dose in fibromyalgia groups.

Conclusions: Based on these data, it is thought that aripiprazole has the potential to be used alone or as an adjuvant in the management of
neuropathic pain and fibromyalgia. The results obtained from this study provide preclinical data that will contribute to new treatment
approaches. Further research is required to enlighten the mechanism of action of aripiprazole in treatment of these diseases.

Keywords: Aripiprazole, Neuropathic pain, Fibromyalgia, Mechanical allodynia
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ivermektinin alkol bagimlihg iizerine etkisinin degerlendirilmesi
Oruc YUNUSOGLU?Y, Yildiray BASBUGAN?
1Bolu Abant izzet Baysal Universitesi, Tip Fakiltesi, Farmakoloji Anabilim Dali, Bolu, Tiirkiye

2Van Yiziinct Yil Universitesi, Veteriner Fakiiltesi, i¢c Hastaliklari Ana Bilim Dali, Van, Tiirkiye

Amag: Alkol kullanim bozuklugu (AUD) olarak da bilinen alkol bagimlihigi diinya genelinde giderek artan multifaktoriyel ve kronik bir
problemdir. AUD igin glincel farmakoterapilerin yeterli olmadigi ve psikososyal miidahalelerden daha az kullanildigi gérilmektedir. Bununla
birlikte, psikososyal terapiye farmakolojik bir ek tedavi olmadan hastalarin yaklagik 3/4°( bir yil iginde alkol tiketmeye devam etmektedir. Bu
nedenle alkol bagimliliginin tedavisinde yeni farmakolojik ajanlarin arastilmasina ihtiyag duyulmaktadir. ivermektin, genis spektrumlu bir
antiparaziter avermektindir. Ayrica ivermektin alkol bagimliliginin nérobiyolojisinde 6nemli olan P2X4R, GABA, nAChR ve NMDA sistemleri
tizerinde etkisi oldugu gosterilmistir. Arastirmamizda, ivermektin’in farelerde kogullandirilmis yer segimi testinde alkol bagimhhigi Gzerine
etkisini degerlendirdik.

Gereg¢-Yontem: Kosullanma protokolii, alistirma, pre-test, kosullanma, post-test, sonme ve niiks uygulamalarindan olusturuldu. Pre-test’de
15 dakika boyunca boélmelerdeki gegirdikleri sire saptandi. Kosullandirma déneminde hayvanlar diizenege alinarak 30 dakika stre boyunca
kosullanma dénemi baslatildi. Kosullandirma déneminde, tek glinlerde etanol (2 g/kg), cift glinlerde serum fizyolojik veya ivermektin (1 ve 5
mg/kg, i. p.) uygulamasi yapilarak 30 dakika kosullandirma yapildi. Sonme ortaya ¢iktiktan sonra tek doz etanol (0. 4 g/kg, i. p.) uygulamasi
yapilarak niiks degerlendirildi. Testlerde ara kesmeler kaldirildiktan sonra hayvanlar diizenege alinarak 15 dakika teste tabi tutuldu. Istatistik
olarak once tek yonli varyans analizi (ANOVA), ardindan Newman-Keuls testi kullanildi.

Bulgular: Etanol, kontrol gurubuna gore anlamli olarak yer tercihi olusturdu. Yiksek doz ivermektin (5 mg/kg, i. p.), kontrol gurubuna gore
etanole bagl yer tercihini azaltti. Ayrica her iki dozda ivermektin (1 ve 5 mg/kg, i. p.) alkole bagli sénmeyi hizlandirdi ve yiiksek doz ivermektin
(5 mg/kg, i. p.) dusuik doz alkole bagli nliksii (reinstatement) azaltti. Etanol goreceli olarak lokomotor aktiviteyi artirdi fakat istatistiksel olarak
anlamli bulunmadi. Ayrica, etanol tek basina ve ivermektinle motor koordinasyonu degistirmedi.

Sonug: Sonug olarak ivermektin kosullandiriimis yer segimi testinde alkol bagimhhgi Gzerine etkili bulundu. Sonuglarimiz literatirdeki
ivermektinin alkol bagimliig (izerine yapilan edimsel kosullandirma testinin Sonuglarina benzerlik géstermektedir. ileride yapilacak
¢alismalarda mekanistik ¢alismalarin yapilmasi dngoérilmektedir.

Anahtar Kelimeler: Alkol bagimliligi, kosullandirilmis yer segimi, fare, ivermektin, klasik kosullanma
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Investigation of the effect of ivermectin on alcohol dependence
1Department of Pharmacology, Faculty of Medicine, Bolu Izzet Baysal University, Bolu, Turkey

2Department of Internal Diseases, Faculty of Veterinary Medicine, Van Yuzuncu Yil University, Van, Turkey

Obijectives: Alcohol dependence, also known as alcohol use disorder (AUD), is a multifactorial and chronic problem that is increasing
worldwide. Current pharmacotherapies for AUD appear to be insufficient and less used than psychosocial interventions. However,
approximately 3/4 of the patients continue to consume alcohol within a year without a pharmacological adjunct treatment to psychosocial
therapy. Therefore, there is a need to search for new pharmacological agents in the treatment of alcohol dependence. Ivermectin is a broad-
spectrum antiparasitic avermectin. In addition, it has been shown that ivermectin has an effect on the P2X4R, GABA, nAChR, and NMDA
systems, which are important in the neurobiology of alcohol dependence. In our research, we evaluated the effect of ivermectin on alcohol
dependence in the conditioned place preference test in mice.

Materials-Methods; The conditioning protocol was created from practice, pre-test, conditioning, post-test, extinction, and relapse. In the
pre-test, the time they spent in the compartments for 15 minutes was determined. During the conditioning period, the animals were set up
and the conditioning period was started for 30 minutes. During the conditioning period, 30 minutes of conditioning was performed by
applying ethanol (2 g/kg) on odd days and saline or ivermectin (1 and 5 mg/kg, i. p.) on even days. After extinction appeared, relapse was
evaluated by administering a single dose of ethanol (0. 4 g/kg, i. p.). After the intermediate cuts were removed in the tests, the animals were
placed in the apparatus and subjected to the test for 15 minutes. The one-way analysis of variance (ANOVA) and then Newman-Keuls test
were used statistically.

Results; Ethanol created a significant place preference compared to the control group. High-dose ivermectin (5 mg/kg, i. p.) decreased
ethanol-related place preference compared to the control group. In addition, both doses of ivermectin (1 and 5 mg/kg, i. p.) accelerated
alcohol-induced extinction. High-dose ivermectin (5 mg/kg, i. p.) reduced low-dose alcohol-induced reinstatement. Ethanol relatively
increased locomotor activity, but not statistically significant. Also, ethanol alone and with ivermectin did not alter motor coordination.

Conclusions; As a result, ivermectin was found to be effective on alcohol dependence in the conditioned place preference test. Our results
are similar to the results of the operant conditioning test on alcohol dependence of ivermectin in the literature. It is envisaged that
mechanistic studies will be carried out in future studies.

Keywords: Alcohol dependence, ivermectin, conditioned place preference, mice, classical conditioning
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Otoimmiin ensefalit gelisiminde rol alan n-metil d aspartat reseptor antikorlarinin wistar siganlarda epileptik nébetler ve
davranis lizerine etkileri

ura AKAT?, Hande YUCEER?, Canan Aysel ULUSOY?, Cem ismail KUCUKALI2, Filiz ONAT3, Erdem TUZUN?2,
Nihan CARCAK YILMAZ?!
listanbul Universitesi Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, istanbul, Tiirkiye
2jstanbul Universitesi Aziz Sancar Deneysel Tip Enstitiisi Sinirbilim Anabilim Dali, istanbul, Tiirkiye

3Acibadem Mehmet Ali Aydinlar Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dall, istanbul, Tiirkiye

Amag: Otoimmun ensefalitler (OE) bagisiklik sistemimizin temel bilesenleri olan antikorlarin sinir iletimi ve sinir hucrelerinin
plastisitesindednemli islevleri olan hedef proteinlere baglanmasini takiben gelisen sinir hiicresi hasari kékenli néroimminolojik
bozukluklardir. OE olgularinda bilissel bozukluklara ek olarak hareket sistemi ve uyku bozukluklari ile epileptik nobetler gézlenmekte olup s6z
konusu bulgularin gelisiminden sorumlu molekdler ve sinirsel mekanizmalar bilinmemektedir. Bu galismada OE gelisiminden sorumlu N-metil
D aspartat reseptori (NMDAR) antikoru pozitif otoimmiin ensefalitli hastalarin kan 6rneklerinden elde edilen serum antikorlarinin (IgG) pasif
transferi ile olusturulan OE hayvan modelinde epileptik nébetler ve davranis tGzerine etkilerinin incelenmesi amaglanmistir.

Materyal-Metod: NMDAR antikoru pozitif hastalardan ve elde edilen total IgG ile saglikh deneklerden elde edilen kontrol serum siganlarda
lateral ventrikil igine kronik olarak 11 giin boyunca uygulanmis ve uygulama boyunca ve sonrasinda elektroensefalografi (EEG) kaydi alinarak
spontan ndbet gelisimi incelenmistir. Antikor uygulamasi 6ncesinde ve sonunda hayvanlara davranis testleri uygulanmistir. Davranig
testlerinin bitiminde nébet esiginde meydana gelebilecek olasi degisiklikleri tespit etmek amaci ile subkonviilsif dozda (35 mg/kg)
intraperitoneal yoldan pentilentetrazol uygulamasi yapilmis ve EEG’de akut olarak indiklenen diken-ve-yavas dalga desarjlarin (DDD)
olusumu yéninden incelenmiglerdir.

Bulgular: NMDAR antikor inflizyonu sirasinda ve sonrasinda hayvanlarda herhangi bir spontan nobet ve EEG’de epileptiform aktivite
gozlenmemistir. NMDAR antikor uygulanan grupta, PTZ enjeksiyonunu takiben indiiklenen DDD’lerin EEG’de ortaya ¢ikmasina kadar gegen
latens slirenin ve toplam DDD siiresinin kontrol gruplarina gére daha yuksek oldugu gézlenmistir (p<0. 05). Agik alan testindeki horizontal ve
vertikal akitivitenin yani sira rotarod'daki gecikme siiresi, maksimum hiz ve toplam mesafenin NMDAR antikorlari ile 6nemli 6lglide azaldig
bulunmustur (p<0. 05).

Sonug: Bu bulgular NMDAR antikorlarinin hastaligin erken dénemlerinde pro-konviilsif degil anti-konviilsif etkiye neden olabilecegini ve
talamokortikal projeksiyonlarda GABAerjik aktivitenin artigi ile DDD’lerin slresini uzatabilecegini dustindirmektedir. Epileptik nébetlerin
immunopatogenezinde NMDAR antikorlarinin karmasik rollerinin aydinlatilmasi igin deney hayvanlarinda planlanacak ileri galismalara ihtiyag
vardir.

Anahtar Kelimeler: otoimmiuin ensefalit, NMDAR, antikor, epilepsi, Wistar
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The effects of n-methyl-d-aspartate receptor antibodies in the development of autoimmune ensephalitis on epileptic
seizures and behavior in wistar rats

Sura AKAT?, Hande YUCEERZ, Canan Aysel ULUSOY2, Cem ismail KUCUKALI2, Filiz ONAT? 4, Erdem TUZUN2, Nihan CARCAK
YILMAZ!

1Departmanet of Pharmacology, Faculty of Pharmacy, Istanbul University , Istanbul, Turkey
2Department of Neuroscience, Aziz Sancar Institute of Experimental Medicine, Istanbul University, Istanbul, Turkey
3Department of Medical Pharmacology, Faculty of Medicine, Acibadem Mehmet Ali Aydinlar University, Istanbul, Turkey

4Department of Neuroscience, Health Sciences Institute, Acibadem Mehmet Ali Aydinlar University, Istanbul, Turkey

Obijectives: Autoimmune encephalitis (AE) are neuroimmunological disorders caused by nerve cell damage developing after the antibodies
bind to target proteins those have functions in neuronal transmission and plasticity. In addition to cognitive and memory impairment;
epileptic seizures, locomotor abnormalities and sleep disorders are commonly observed in AE. The molecular and neuronal mechanisms
underlying the development of these symptoms are unknown. Here we aimed to investigate the effects of epileptic seizures and behavior in
animal model of AE developed by passive transfer of serum antibodies (IgG) obtained from blood samples of the N-methyl-D-aspartate
receptor (NMDAR) positive patients with AE.

Materials-Methods: Total IgG obtained from NMDAR antibody positive patients and control serum obtained from healthy subjects were
administered into the lateral ventricle of Wistar rats for 11 days, and spontaneous seizure development was investigated along with
electroencephalography (EEG) during and after the administration. Behavioral tests were applied before and after the antibody
administration. Finally, subconvulsive dose of pentylenetetrazole (PTZ) was administered intraperitoneally to detect possible changes in the
seizure threshold, and acutely induced spike-and-wave discharges (SWDs) were evaluated in the EEG.

Results: Spontaneous seizures and epileptiform activity were not observed on the EEG during and after NMDAR antibody infusion. Latency
time from PTZ injection to emergence of SWDs and SWD duration were significantly increased in anti-NMDAR group compared to control.
Also, horizontal and vertical activity in Open Field Maze as well as latency, maximum speed, and total distance in rotarod were significantly
decreased with NMDAR antibodies (p<0. 05).

Conclusions: Results suggest that NMDAR antibodies may cause anti-convulsive rather than pro-convulsive effects in the early stages of the
disease, and may prolong the SWD duration by increasing GABAergic activity in thalamocortical projections. Further studies in experimental
animals are needed to elucidate the complicated role of NMDAR antibodies in the immunopathogenesis of epileptic seizures.

Keywords: autoimmune encephalitis, NMDAR, antibody, epilepsy, Wistar
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Hidrojen siilfiir ile uyarilan mezenkimal kok hiicrelerin periferik noropatide etkisi
Olcay KIROGLU?, Fatih BERKTAS?, Erkan MAYTALMAN?2, Emine EKMEN 073, Fazilet AKSU4
1Cukurova Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Adana, Tiirkiye
2Alanya Alaaddin Keykubat Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Antalya, Tirkiye
3istanbul Medeniyet Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, istanbul, Tiirkiye

4Cukurova Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Adana, Tiirkiye

Amag: Periferik sinir hasari (PSH) agri, motor fonksiyon bozuklugu gibi ciddi bulgularla seyreden ve tedavisinde birgok kimyasalin uygulandigi
6nemli bir klinik tablodur. Son yillarda mezenkimal kék hiicre (MKH) uygulamalarinin PSH’nin tedavisinde 6nemli rol oynadigi gosterilmistir.
MKH’lerin proliferasyonu, migrasyonu ve rejeneratif etkilerinde kiiltir ortamina konan maddelerin rolii oldugu gosterilmistir. Hidrojen sulftr
(H2S) hasarli sinir dokusunda rejeneratif etkisi oldugu gosterilen ugucu bir gazdir. Bu galismada, PSH olusturulan farelerde H2S ile uyarilan
MKH uygulamasinin agri ve motor fonksiyon parametreleri Gizerindeki etkisini arastirmak amaclanmistir. Calisma Cukurova Universitesi
Bilimsel Arastirma Projeleri Birimi tarafindan (Proje No:10940) desteklenmistir.

Gereg¢-Yontem: Farelerde siyatik sinir ligasyon teknigiyle monondéropati olusturduktan 24 saat sonra plasentadan elde edilen MKH ve 72 saat
onceden NaHS ile uyarilan MKH (NaHS-MKH) hasarli doku bolgesine intramuskiler uygulandi. Deney gruplari kontrol, sham, néropati,
néropati+MKH, néropati+NaHS-MKH olarak olusturuldu. Gruplarda 2.,4.,6.,8.ve 10.haftada soguk allodini ve motor koordinasyon dlglimleri
yapild.

Bulgular: Soguk allodini 6lgiimlerinde agri esiginin néropati+NaHS-MKH gurubunda 4. Haftadan itibaren ve MKH grubunda ise 6. Haftadan
itibaren noropati grubuna gore arttigi tespit edildi. Her iki grupta da bu artisin 10. Haftaya kadar devam ettigi ve NaHS-MKH grubunda bu
diizelmenin MKH grubuna gore daha belirgin oldugu belirlendi. Motor fonksiyonlarin hem MKH hem de NaHS-MKH grubunda néropatili gruba
gore 2. Haftadan itibaren zamana bagli diizeldigi ve bu diizelmenin NaHS-MKH grubunda daha belirgin oldugu 6lguldu.

Sonug: Periferik ndropatili gruplara uygulana MKH ve NaHS-MKH hem allodini hem de motor fonksiyonlarda noropatili gruba gore belirgin
iyilesme olusturdu. Ayrica NaHS-MKH uygulanan gurupta bu iyilesmenin MKH grubuna goére daha erken basladigi ve belirgin oldugu tespit
edildi.

Anahtar Kelimeler: Hidrojen siilfiir, mezenkimal kok hiicre, néropati, allodini, motor fonksiyon
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Effect of mesenchymal stem cells stimulated with hydrogen sulfide on peripheral neuropathic
Olcay KIROGLU?, Fatih BERKTAS?, Erkan MAYTALMAN?2, Emine Ekemen 0z3, Fazilet Aksu*
1Cukurova University, Faculty of Medicine, Department of Clinical Pharmacology
2Alanya Alaaddin Keykubat University, Faculty of Medicine, Department of Clinical Pharmacology
3Istanbul Medeniyet University, Faculty of Medicine, Department of Clinical Pharmacology

4Cukurova University, Faculty of Medicine, Department of Clinical Pharmacology

Obijectives: Peripheral nerve damage (PSH) progresses with pain and motor dysfunction. Mesenchymal stem cell (MSC) applications play an
important role when treating PSH. Substances placed in the culture environment deter proliferation, migration, and regenerative effects of
MSCs. Hydrogen sulfide (H2S) has a regenerative effect on damaged nerve tissue. We investigated the effects of HS-induced MSC
administration on pain and motor function parameters in PSH-induced mice. The study was supported by Cukurova University Scientific
Research Projects Unit (Project No:10940).

Materials-Methods: MSC was obtained from the placenta. 24 hours after inducing mononeuropathy with the sciatic nerve ligation technique
in mice, MSC and MSC stimulated with NaHS (NaHS-MSC) were administered intramuscularly to the damaged tissue area. Five groups were
created (control-sham-neuropathy- neuropathy+MSC-neuropathy+NaHS-MSC). Cold allodynia and motor coordination measurements were
performed in the groups at the 2nd, 4th, 6th, 8th, and 10th weeks.

Results: In cold allodynia, measurements showed that pain threshold increased from the 4th week in the neuropathy+NaHS-MSC group and
from the 6th week in the MSC group compared to the neuropathy group. This increase continued for 10 weeks in both groups and
improvement was more pronounced in the NaHS-MSC group compared to the MSC group. Motor functions improved in the 2nd week in
both MSC and NaHS-MSC groups compared to the neuropathy group, it was more pronounced in the NaHS-MSC group.

Conclusion: MSC and NaHS-MSC applied to peripheral neuropathy groups produced significant improvement in both allodynia and motor
functions compared to the neuropathy group. It was determined that this improvement started earlier in NaHS-MSC and was more
pronounced than in the MSC group.

Keywords: Hydrogen sulfide, mesenchymal stem cell, neuropathy, allodynia, motor function
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Farelerde kronik 6ngoriilemeyen hafif stres modelinde dipironun antidepresan ve anksiyolitik etkilerinde
endokannabinoid sistem ve trpv1 reseptérlerinin rolii

Ruhan Deniz TOPUZ!, Mehmet Zahid CETINKAYAL, Dilsat ERUMIT?, Kilbra DUVAN AYDEMIR2, Ozgiir GUNDUZ2,

Cetin Hakan KARADAG2, Ahmet ULUGOL3
Trakya Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Edirne, Tiirkiye
2Trakya Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali Trakya, Edirne, Tiirkiye

3Trakya Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali Trakya, Edirne, Tiirkiye

Amag: Dipiron diinyada yaygin olarak kullanilan analjezik ve antipiretik bir ilag olmasina ragmen etki mekanizmasi tam olarak agikliga
kavusturulmamistir. Son zamanlarda yapilan g¢alismalar, santral etkilerine ve endokannabinoid sistem ile iliskisine dikkat ¢ekmektedir.
Endokannabinoid sistem, anksiyete, depresyon, korku, istahin diizenlenmesi, agri ve 6grenme-bellek gibi sireglerde 6nemli rol oynar. Bu
¢alismada, farelerde kronik 6ngorilemeyen hafif stres modelinde amigdalada endokannabinoid diizeylerinin degisip degismedigini ve
dipironun antidepresan ve anksiyolitik etkilerine kannabinoid ve TRPV1 reseptorlerinin aracilik edip etmedigini arastirmayi amagladik.

Gereg ve Yontem: Fareler, oncelikle 6 haftalik kronik 6ngoriilemeyen hafif stres protokoltine tabi tutuldu, ardindan davranis deneyleri yapildi.
Galismanin ilk bdlimiinde, davranis deneyleri sirasinda dipiron (150, 300, 600 mg/kg, i.p.) enjeksiyonu yapild. ikinci bélimde, kannabinoid
reseptorlerinin ve TRPV1 reseptérinin dipironun etkilerine aracilik edip etmedigini gézlemlemek igin CB1 antagonisti AM 251 (1 mg/kg, ip),
CB2 antagonisti AM630 (1mg/kg, ip) ve TRPV1 antagonisti kapsazepin (3 mg/kg, ip) tek basina veya 300 mg/kg dipiron ile kombine olarak
uygulandi. Endokannabinoid ve N-agiletanolamin seviyeleri amigdalada LC-MS/MS ile lguldi.

Bulgular: Kronik 6ngérilemeyen hafif stres modelinde farelerde amigdalada AEA, 2-AG, PEA, OAE dizeylerinde degisiklik olmadi; dipiron,
300 ve 600 mg/kg dozlarinda antidepresan ve anksiyolitik etkiler gésterdi; ayrica dipiron, endokannabinoid ve N-aciletanolamin seviyelerini
arttird.

Sonuglar: Dipiron 300 ve 600 mg/kg dozlarinda antidepresan ve anksiyolitik etki olusturmaktadir. Dipironun anksiyolitik etksinde CB1
reseptorlerinin rol oynadigi buna karsin endokannabinoid ve benzeri molekdllerin dizeylerinin antidepresan etkisinde rol oynamadigi ancak
TRPV1 gibi diger mekanizmalarin etkili olabilecegi gérilmustur.

*Bu calisma Trakya Universitesi Arastirma Kurulu tarafindan (TUBAP 2019/277) desteklenmistir.
*Bu ¢alisma European Journal of Pharmacology Cilt 908'de yayinlanmistir.

Anahtar Kelimeler: Stres, endokannabinoid, dipiron, amigdala

208
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



032

The role of endocannabinoid system and trpvl receptors in the antidepressant and anxiolytic effects of
dipyrone in chronic unpredictable mild stress in mice

Ruhan Deniz TOPUZ, Mehmet Zahid CETINKAYA, Dilsat ERUMIT, Kiibra DUVAN AYDEMIR, Ozgiir GUNDUZ, Cetin Hakan
KARADAG,

Ahmet ULUGOL

Department of Medical Pharmacology, Faculty of Medicine, Trakya University, 22030-Edirne, Turkey

Objectives:Although dipyrone is a widely used analgesic and antipyretic drug in the world. its mechanism of action is not fully clarified. Recent
studies have drawn attention to its central effects and its relationship with the endocannabinoid system. The endocannabinoid system plays
important roles in processes such as anxiety, depression, fear, regulation of apetite, pain and learning-memory. In this study, we aimed to
investigate whether endocannabinoid levels change in the amygdala in chronic unpredictable mild stress model in mice and whether
cannabinoid and TRPV1 receptors mediate antidepressant and anxiolytic effects of dipyrone.

Materials and Methods: Mice were submitted to chronic unpredictable mild stress protocol of 6-weeks, then behavioral test were
performed. In first part of study, during behavioral test dipyrone injected at doses (150, 300, 600 mg/kg, i.p.). In the second part the CB1
antagonist AM 251 (1 mg/kg, i.p.), the CB2 antagonist AM630 (1mg/kg, i.p.), and the TRPV1 antagonist capsazepine (3 mg/kg, i.p.) were
administered alone or combined with 300 mg/kg dipyrone to observe if these receptors mediate dipyrone effects. Endocannabinoid and N-
acylethanolamines levels were measured by LC-MS/MS in amygdala.

Results: There were no changes in AEA, 2-AG, PEA, OAE levels in the amygdala in mice in the chronic unpredictable mild stress model;
dipyrone exerted antidepressant and anxiolytic effects at doses of 300 and 600 mg/kg; also dipyrone enhances endocannabinoid and N-
acylethanolamine levels. Its anxiolytic effect is mediated by CB1 receptors, whereas TRPV1 receptors mediated its antidepressant action.

Conclusions: Dipyrone has been observed antidepressant and anxiolytic effects at doses of 300 and 600 mg/kg resulting in anxiolytic activity
through CB1 receptors, whereas the levels of endocannabinoid and similar molecules do not play a role in its antidepressant effect and that
other mechanisms such as TRPV1 are important.

*This work was supported by a grant from Trakya University Research Council (TUBAP 2019/277).
*This study published in the European Journal of Pharmacology in Volume 908.

Keywords: Stress, endocannabinoid, dipyrone, amygdala

209
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



Kardiyovaskiiler sistem farmakolojisi 1I/Cardiovascular system pharmacology Il

S33
Sigcanlarda isoproterenol ile olusturulan miyokard hasarinda ivabradinin doz bagimli tedavi edici etkisinin arastirilmasi
Miray ALTUNTAS?!, Mehmet GUNATA?, Seyhan POLAT?, Alaadin POLAT3, Lokman Hekim TANRIVERDI2, Nigar VARDI?,
Yilmaz CIGREMISS, H. Ahmet ACETZ, Hakan PARLAKPINAR2
ILisans 6grencisi, inénii Universitesi Tip Fakiiltesi, Malatya, Tiirkiye
2inénii Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Malatya, Tiirkiye
3inénii Universitesi Tip Fakiltesi Fizyoloji Anabilim Dali, Malatya, Tiirkiye
4indni Universitesi Tip Fakiiltesi Histoloji ve Embriyoloji Anabilim Dali, Malatya, Tiirkiye

S5inénii Universitesi Tip Fakiiltesi Tibbi Biyoloji ve Genetik Anabilim Dali, Malatya, Tiirkiye

Amag: Miyokard hasari yiiksek mortalite ve morbiditeye sahip 6nemli bir kardiyovaskuler hastalik grubudur. Selektif bir If kanal inhibitori ve
bradikardik etkisi olan ivabradinin kalp ve damar endotel hiicrelerinde antioksidatif ve antiinflamatuvar etkilere de sahip oldugu
bilinmektedir. Biz de bu galismamiz ile ivabradinin isoproterenol (iSO) ile indiiklenen miyokard hasari modelindeki doz bagiml etkilerini
arastirmayi amagladik.

Gereg¢-Yontem: Calismamizda kontrol grubunda 8 ve deney gruplarinda 12’ser tane olacak sekilde toplam 44 adet Wistar albino sigan, basit
randomizasyon ile (1) Kontrol, (2) ISO (2 giin boyunca 150 mg/kg/giin dozunda intraperitoneal (ip) iSO uygulandi), (3) iSO+DDi (2 giin boyunca
150 mg/kg/giin dozunda ip iSO uygulandi ve 4 giin boyunca 1 mg/kg/giin peroral (po) ivabradin uygulandi), (4) iSO+YDI (2 giin boyunca 150
mg/kg/giin dozunda ip iSO uygulandi ve 4 giin boyunca 10 mg/kg/giin po yiiksek doz ivabradin uyguland) gruplarina ayrildi. Deneyin 5. giinii
karotis kantlasyonu yapildi, hemodinamik (kan basinci ve kalp hizi) ve elektrokardiyografik (EKG) parametreler hesaplandi. Ardindan yuksek
doz aneztezi verilerek deney sonlandirildi. Alinan kan érneklerinden CK-MB, troponin, BUN ve kreatinin 6lgiildi. Ek olarak kalp dokusundan
da biyokimyasal (MDA, GSH, SOD, CAT) ve histopatolojik (kardiyomiyosit dejenerasyonu, granilasyon, interstisyel 6dem) incelemeler yapildi.

Bulgular: Hemodinamik ve EKG degisiklikleri agisindan iSO+DDi grubunda QRS siiresinde kontrol grubuna gére kisalma ve iSO+YDI grubunda
ise ISO+DDI grubuna gére uzama tespit edildi. Serum parametrelerinde ise anlamli bir farklilk gézlenmedi. iSO+YDIi grubunda hem iSO hem
de kontrol grubuna gére GSH seviyesinde anlamli bir artis izlendi. iSO grubunda kontrol grubuna gére MDA degerinin azaldigi ve bu azalmanin
hem iSO+YDi hem de iISO+YDI gruplarinda anlamli olarak devam ettigi bulundu. iSO grubunda kontrol grubuna gére graniilasyon dokusu,
dejenere kardiyomiyosit ve interstisyel 6dem yogunlugunda istatistiksel olarak anlamli artis gozlendi. Ancak graniilasyon dokusu ve dejenere
kardiyomiyosit yogunlugunun iSO+DDi ve iSO+YDi gruplarinda belirgin sekilde azaldigi tespit edildi.

Sonug: iSO ile olusturulan miyokard hasarinda ivabradinin iyilestirici etkileri histopatolojik olarak gésterilmesine karsilik biyokimyasal ve
hemodinamik parametreler ile desteklenememistir. Bu konuda ileri galismalara ihtiyag duyulmaktadir.

Tesekkiir: Bu calismamiz, TUBITAK 2209-A programi kapsaminda desteklenmistir.

Anahtar Kelimeler: Miyokard hasari, isoproterenol, ivabradin, antioksidan, sigan
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Investigation of the dose-dependent therapeutic effect of ivabradine in isoproterenol-induced myocardial injury in rats
Miray ALTUNTAS?, Mehmet GUNATA?, Seyhan POLAT?, Alaadin POLAT3, Lokman Hekim TANRIVERDI?, Nigar VARDI4, Yilmaz
CiGREMISS,
H. Ahmet ACET?, Hakan PARLAKPINAR?
IMedical Student, Faculty of Medicine, Inonu University, Malatya, Turkey
2Department of Medical Pharmacology, Faculty of Medicine, Inonu University, Malatya, Turkey
3Department of Physiology, Faculty of Medicine, Inonu University, Malatya, Turkey
4Department of Histology and Embryology, Faculty of Medicine, Inonu University, Malatya, Turkey

SDepartment of Medical Biology of Genetics, Faculty of Medicine, Inonu University, Malatya, Turkey

Objectives: Myocardial injury is an important cardiovascular disease group with high mortality and morbidity. It is known that ivabradine, a
selective If channel inhibitor and bradycardic effect, also has antioxidative and anti-inflammatory effects on cardiac and vascular endothelial
cells. Therefore, this study aimed to investigate the dose-dependent effects of ivabradine in the isoproterenol (I1SO)-induced myocardial
injury model.

Materials-Methods: In our study, a total of 44 Wistar albinos, 8 in the control group and 12 in each of the experimental groups, were
administered by simple randomization (1) Control, (2) ISO (150 mg/kg/day intraperitoneal (ip) ISO was administered for 2 days), (3) ISO+LDI
(150 mg/kg/day ip 1ISO was administered for 2 days and 1 mg/kg/day peroral (po) ivabradine was administered for 4 days), (4) ISO+HDI (150
mg/kg/day ip 1ISO was administered for 2 days and 10 mg/kg/day po ivabradine was administered for 4 days). On the 5th day of the
experiment, carotid cannulation was performed, hemodynamic (blood pressure and heart rate) and electrocardiographic (ECG) parameters
were calculated. Then, the experiment was terminated by giving high-dose anesthesia. CK-MB, troponin, BUN, and creatinine were measured
from the blood samples taken. In addition, biochemical (MDA, GSH, SOD, CAT) and histopathological (cardiomyocyte degeneration,
granulation, interstitial edema) examinations were performed on heart tissue.

Results: Regarding hemodynamic and ECG changes, QRS duration was shortened in the ISO+LDI group compared to the control group and
prolonged in the ISO+HDI group compared to the ISO+LDI group. No significant difference was observed in serum parameters. In addition, a
significant increase in GSH levels was observed in the ISO+HDI group compared to both the ISO and control groups. It was shown that the
MDA value decreased in the ISO group compared to the control group, and this decrease continued significantly in both ISO+LDI and ISO+HDI
groups. A statistically significant increase was observed in the density of granulation tissue, degenerated cardiomyocytes, and interstitial
edema in the I1SO group compared to the control group. However, granulation tissue and degenerated cardiomyocyte density were
significantly decreased in ISO+LDI and ISO+HDI groups.

Conclusions: Although the curative effects of ivabradine in myocardial damage induced by ISO were demonstrated histopathologically, they
could not be supported by biochemical and hemodynamic parameters. Therefore, further studies are needed on this subject.

Funding: This research is supported by the TUBITAK 2209-A program.

Keywords: Myocardial ischemia, isoproterenol, ivabradine, antioxidant, rat
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Ofloksasin ile indiiklenmis deneysel kardiyotoksisite modelinde fondaparinuks’un etkisi

Miislime BILICi!, Yasemin GOKALP?!, Mehmet GUNATA?, Jiilide AKAYCANS, Seyhan POLATZ, Lokman Hekim TANRIVERDI2,
Nigar VARDI4, Yilmaz CIGREMIS®, H. Ahmet ACET2, Hakan PARLAKPINAR?

ILisans 6grencisi, inénii Universitesi Tip Fakiiltesi, Malatya, Tiirkiye
2indnii Universitesi Tip Fakdiltesi, Tibbi Farmakoloji Anabilim Dali, Malatya, Tiirkiye
3 inénii Universitesi Tip Fakiiltesi, Kardiyoloji Anabilim Dali, Malatya, Tiirkiye
4indni Universitesi Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, Malatya, Tiirkiye

S5inénii Universitesi Tip Fakiiltesi, Tibbi Biyoloji ve Genetik Anabilim Dali, Malatya, Tirkiye

Amag: Kardiyak hasara bagh gelisen 6lim oranindaki artiglar neticesinde tiim diinyada kardiyovaskiiler hastaliklar dnemli bir saghk sorunu
haline gelmistir. Klinikte sik¢a kullanilan ofloksasin (OFL)'in de kardiyotoksisite yaptigina iliskin ¢alismalar bulunmaktadir. Fondaparinuks’un
son dénemde yapilan galismalar sonucunda kardiyak hasar tizerinde inflamatuvar yaniti, oksidatif stresi azalttigi ve endotel disfonksiyonunu
duzelttigi kardiyotoksisite Uzerinde olumlu etkiler gosterebilecegi savunulmaktadir. Biz de bu galismamiz ile fondaparinuks’'un OFL ile
induklenen kardiyotoksisite Uizerindeki profilaktik etkilerini aragtirmay amagladik.

Gereg¢-Yontem: Calismamizda her grupta 8 sigan olacak sekilde toplam 24 adet Wistar albino, basit randomizasyon ile (1) Kontrol, (2)
Kardiyotoksisite (50 mg/kg dozunda OFL giinde 2 kez 1 hafta intraperitoneal (ip)), (3) Profilaksi (3mg/kg dozunda giinde 2 kez 1 hafta
fondaparinuks subkutan uygulanmasini takiben 10. dk’da 50 mg/kg ip OFL) olacak sekilde 3 gruba ayrildi. Deney sonlandirilirken karotis
kanulasyonu yapildi ve hemodinamik parametreler (kan basinci ve kalp hizi) 6lguldii. Ayrica elektrokardiyografik (EKG) incelemeler yapildi ve
PR, QTc, QRS siireleri hesaplandi. Alinan kan 6rneklerinden CK-MB, troponin, kan tre nitrojeni ve kreatinin 6lglildl. Ek olarak kalp dokusundan
da biyokimyasal (MDA, GSH, SOD, CAT) ve histopatolojik (kardiyomiyosit dejenerasyonu, infiltrasyon, 6dem ve hemoraji) incelemeler yapildi.

Bulgular: EKG’de QRS siiresinin OFL grubunda azaldigi gérildi ve fondaparinuks grubunda ayni degisiklik devam etti. Kardiyak ritim agisindan
da iyilesme gorilmedi. Serum biyokimyasinda gruplar arasinda anlamli bir degisiklik saptanmadi. Doku biyokimyasinda; CAT’in, kontrol
grubuna gére hem profilaksi hem de kardiyotoksisite gruplarinda anlaml arttigi tespit edildi. OFL grubunda dejenere kardiyomiyosit
yogunlugu ve interstisyel 6demde kontrol grubuna gére anlamli bir artis ve kan damarlarinda belirgin bir dilatasyon saptandi. Buna karsilik
fondaparinuks grubunda interstisyel 6dem ve damar dilatasyonunun devam ettigi; kardiyomiyosit dejenerasyonunun ise kardiyotoksisite
grubuna gore anlamli azaldig saptandi.

Sonug: OFL ile deneysel kardiyotoksisite olustugu gosterilmis olup; fondaparinuks kardiyotoksisite izerinde histopatolojik agidan iyilestirici
etkiler gostermesine karsilik; biyokimyasal ve hemodinamik parametreler ile desteklenememistir. Bu konuda ileri galismalara ihtiyag
duyulmaktadir.

Tesekkiir: Bu calismamiz, TUBITAK 2209-A programi kapsaminda desteklenmistir.

Anahtar Kelimeler: Kardiyotoksisite, fondaparinuks, antioksidan, ofloksasin, sigan
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The effect of fondaparinux in a experimental model of ofloxacin induced cardiotoxicity
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IMedical Student, Faculty of Medicine, Inonu University, Malatya, Turkey
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4Department of Histology and Embryology, Faculty of Medicine, Inonu University, Malatya, Turkey

SDepartment of Medical Biology of Genetics, Faculty of Medicine, Inonu University, Malatya, Turkey

Objectives: Cardiovascular diseases have become a significant health problem due to the increase in the death rate due to cardiac damage
worldwide. There are studies showing that ofloxacin (OFL), which is frequently used in the clinic, also causes cardiotoxicity. As a result of
recent studies, it has been argued that fondaparinux may have positive effects on cardiotoxicity by reducing the inflammatory response on
cardiac damage, reducing oxidative stress, and improve endothelial dysfunction. We aimed to investigate the prophylactic effects of
fondaparinux on ofloxacin (OFL)-induced cardiotoxicity in this study.

Materials-Methods: For this study, twenty-four Wistar albino were randomly divided into three groups: Group (1) Control; Group (2)
Cardiotoxicity (50 mg/kg OFL was given intraperitoneally (ip) twice daily for 1 week); Group (3) Prophylaxis (After subcutaneous
administration of fondaparinux at a dose of 3 mg/kg twice daily for 1 week, 50 mg/kg ip OFL at 10 minutes.) At the end of the experiment
carotid cannulation was performed, and hemodynamic parameters (blood pressure and heart rate) were measured. Also,
electrocardiographic (ECG) examinations were performed, and PR, QTc, and QRS times were calculated. CK-MB, troponin, blood urea
nitrogen, and creatinine were measured from the blood samples taken. Besides, examinations on heart tissue were performed biochemical
(MDA, GSH, SOD, CAT) and histopathological (cardiomyocyte degeneration, infiltration, edema, and hemorrhage).

Results: A decrease in QRS duration in the OFL group was observed in the ECG, and the same change continued in the fondaparinux group.
There was no improvement in cardiac rhythm either. There was no significant difference between the groups in serum biochemistry. It was
determined that CAT increased significantly in both prevention and cardiotoxicity groups compared to the control group in tissue
biochemistry. There was a substantial increase in degenerated cardiomyocyte density and interstitial edema in the OFL group compared to
the control group, and a significant dilatation of blood vessels was detected. On the other hand, interstitial edema and vessel dilatation
continued in the fondaparinux group; cardiomyocyte degeneration was significantly reduced compared to the cardiotoxicity group.

Conclusions: Experimental cardiotoxicity has been shown to occur with OFL. Although fondaparinux shows histopathological curative effects
on cardiotoxicity; could not be supported by biochemical and hemodynamic parameters. Further studies are needed on this subject.

Funding: This research is supported by the TUBITAK 2209-A program.

Keywords: Cardiotoxicity, fondaparinux, antioxidant, ofloxacin, rat
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Siganlarda monokrotalin ile olusturulmus pulmoner arteriyel hipertansiyon modelinde alamandin, melatonin ve
alamandin-melatonin kombinasyonunun etkilerinin arastirilmasi

Seyhan POLAT?, Mehmet GUNATAL, Onural OZHAN?, Azibe YILDIZ2, Nigar VARDI2, Emre SONMEZ3, Necip ERMIS3,
Seyfullah Taha INANZ, Hact Ahmet ACET?, Hakan PARLAKPINAR!?
1indni Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Malatya, Tiirkiye
2inénii Universitesi Tip Fakiiltesi Histoloji ve Embriyoloji Anabilim Dali, Malatya, Tiirkiye

3in6nii Universitesi Tip Fakiiltesi Kardiyoloji Anabilim Dali, Malatya, Tiirkiye

Amag: Pulmoner arteriyel hipertansiyon (PAH) glincel tedavilere ragmen progresif ve fatal seyretmektedir. Bu galismada, kardiyovaskuler
hastaliklarda faydali etkileri daha 6nce gosterilen alamandin (ALA), melatonin (MEL) ve ALA-MEL kombinasyonunun (ALAMEL) PAH’taki olasi
koruyucu etkilerinin karsilastiriimasi amaglanmistir.

Gereg-Yontem: 10 haftalik erkek siganlar, basit randomize olarak Kontrol (n=10), monokrotalin (MCT) (n=12), ALA (n=12), MEL (n=12) ve
ALAMEL (n=12) gruplarina ayrildi. Kontrol harici gruplarda 1. gtin 60 mg/kg tek doz subkutan (sc) MCT ile PAH olusturulurken; 1-35. gtinler
arasinda ALA grubuna 50 pg/kg/glin intraperitoneal (ip) ALA, MEL grubuna 10 mg/kg/giin ip MEL ve ALAMEL grubuna ise ALA-MEL
kombinasyonu uygulandi. Deney sonunda ekokardiyografik ve invazif hemodinamik 6lgtimler yapildi. Kalp ve akciger doku 6rnekleri alinarak
morfometrik ve histopatolojik analizler yapildi.

Bulgular: Ekokardiyografik olarak 6lcllen diyastol sonu sag ventrikil ¢api/diyastol sonu sol ventrikil ¢api (RV/LV) orani, MCT grubunda
artarken (p<0,001); ALA ve ALAMEL gruplarinda azalmig bulundu (p<0,001). Sag ventrikul sistolik basinci (RVSP), MCT grubunda artmis olup
(p=0,008); MEL grubunda disme egiliminde bulundu (p=0,062). MCT grubunda sag ventrikll serbest duvar agirligi/sol ventrikil +
interventrikiler septum agirhgr (RV/LV+IVS) orani artmis olup (p<0,001); MEL grubunda azalmis bulundu (p<0,001). Akcigerde; ALA, MEL ve
ALAMEL gruplarinda, inflamatuvar hiicre infiltrasyonu ve interstisyel 6demi iceren histopatolojik degisikliklerde (p<0,0001), pulmoner
arteriyollerin intima-media kalinligi (TIM) (p<0,0001) ile gogalan hiicre nikleer antijeni (PCNA) (p<0,05) ve a-diz kas aktin (a-SMA)
(p<0,0001) immunoreaktivitesinde azalma izlendi. Histopatolojik iyilesme MEL ve ALAMEL gruplarinda ALA grubuna gore (p<0,0001); a-
SMA’daki azalma ise ALAMEL grubunda ALA ve MEL gruplarina gére daha fazlaydi (p<0,005).

Sonug: ALA, MEL ve ALA-MEL kombinasyonunun, siganlarda MCT ile olusturulan PAH modelinde koruyucu etkileri oldugu bulundu. Calisma
sonuglarimizi destekleyecek ileri galismalara ihtiyag vardir.

Calismamiza TCD-2020-2275 kodlu proje kapsaminda destek saglayan inénii Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi’'ne
tesekkir ederiz.

Anahtar Kelimeler: Pulmoner arteriyel hipertansiyon, sag ventrikil sistolik basinci, monokrotalin, alamandin, melatonin
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Investigation of the effects of alamandine, melatonin, and alamandine-melatonin combination in a model of
monocrotaline-induced pulmonary arterial hypertension in rats

Seyhan POLAT?!, Mehmet GUNATAL, Onural OZHAN?, Azibe YILDIZ2, Nigar VARDI2, Emre SONMEZ3, Necip ERMIS3, Seyfullah
Taha INAN?,

Haci Ahmet ACET?, Hakan PARLAKPINAR?
lInonu University, Faculty of Medicine, Department of Medical Pharmacology, Malatya, Turkey
2lnonu University, Faculty of Medicine, Department of Histology and Embryology, Malatya, Turkey

3lnonu University, Faculty of Medicine, Department of Cardiology, Malatya, Ttrkiye

Objectives: Pulmonary arterial hypertension (PAH) has a progressive and fatal course despite current treatments. In this study, it is aimed to
compare the possible protective effects of alamandine (ALA), melatonin (MEL), and ALA-MEL combination (ALAMEL) in PAH, whose beneficial
effects in cardiovascular diseases have been shown before.

Materials-Methods: 10-week-old male rats were randomly divided into Control (n=10), monocrotaline (MCT) (n=12), ALA (n=12), MEL (n=12)
and ALAMEL (n=12) groups. While PAH was induced by 60 mg/kg single dose subcutaneous (sc) MCT on day 1 in all groups except the control
group; 50 ug/kg/day intraperitoneal (ip) ALA was administered to the ALA group, 10 mg/kg/day ip MEL was administered to the MEL group,
and ALA-MEL combination was administered to the ALAMEL group between days 1-35. Echocardiographic and invasive hemodynamic
measurements were performed at the end of the experiment. Heart and lung tissue samples were taken and morphometric and
histopathological analyzes were performed.

Results: Echocardiographically measured end-diastolic right ventricular diameter/end-diastolic left ventricular diameter (RV/LV) ratio
increased in the MCT group (p<0,001); it was found to be decreased in ALA and ALAMEL groups (p<0,001). Right ventricular systolic pressure
(RVSP) was increased in the MCT group (p=0,008); it was found in a decreasing trend in the MEL group (p=0,062). The ratio of right ventricular
free wall weight/left ventricle + interventricular septum weight (RV/LV+IVS) was increased in the MCT group (p<0,001); it was found to be
decreased in the MEL group (p<0,001). Histopathological changes including inflammatory cell infiltration and interstitial edema (p<0,0001)
in the lungs, intima-media thickness (TIM) (p<0,0001), proliferating cell nuclear antigen (PCNA) (p<0,05), and a-smooth muscle actin (a-SMA)
(p<0,0001) immunoreactivity of the pulmonary arterioles were decreased in the ALA, MEL and ALAMEL groups. Histopathological
improvement was higher in the MEL and ALAMEL groups when compared with the ALA group (p<0,0001). The decrease in a-SMA was higher
in the ALAMEL group when compared with the ALA and MEL groups (p<0,005).

Conclusions: The ALA, MEL, and ALA-MEL combination were found to have protective effects in the MCT-induced PAH model in rats. Further
studies are needed to support our study results.

We would like to thank inénii University Scientific Research Projects Coordination Unit for supporting our study within the scope of the
project with code TCD-2020-2275.

Keywords: Pulmonary arterial hypertension, right ventricular systolic pressure, monocrotaline, alamandine, melatonin
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S36
Fare aortasinda karbon monoksit aracili vaskiiler yanitlar ve diger gazotransmiterler ile iliskisi
Ozlem OZEN, Emine Nur OZBEK, Giinay YETIK-ANACAK, Génen OZSARLAK-SOZER

Ege Universitesi Eczacilik Fakiltesi Farmakoloji Anabilim Dali, iZMIR, Tiirkiye

Amag: Gergeklestirilen ¢alisma CO gazotransmiterinin fare aortasinda damar tonusu Uzerindeki etkisini ve bu siregte diger
gazotransmitterlerle olan etkilesimini incelemektedir.

Gereg-Yontem: Farelerden izole edilen aortalar ring myograph kullanilarak doz-cevap yanitlari alinmistir. ACh’a verilen gevseme yaniti %40
dan fazla olan dokular endotelli kabul edilmistir. Calismalarda NO ve CO etkilesimini incelemek igin kontrol grubuna karsilik L-NAME
inkiibasyonu (0,1mM) yapilan gruplarda kiimulatif CORM-2 (10-63x10*M) yanitlari alinmistir. Kimalatif fenilefrin (3x10°-10*M) yanitlarina L-
NAME ve CORM-2 (0,2mM) inkiibasyonunun etkileri incelenmistir. CO ve H.S gazotransmitterleri arasindaki etkilesim ise H.S Ureten enzim
substrati L-sistein(1mM), eksojen H,S donéri NaHS(1mM) ve segici olmayan H,S inhibitori AOAA (10mM) inkGbasyonlari varliginda kimlatif
CORM-2 doz-yanit deneyleri yapilarak arastirilmistir. L-sistein ile stimule edilen H,S diizeyine eksojen CO’in etkisi CORM-2 (0,2mM)
inklinbasyonu ile metilen mavisi deneyi gergeklestirilerek belirlenmistir.

Bulgular: L-NAME inkiibasyonu kumulatif CORM-2 yanitlarini kontrol grubuna goére anlaml olarak azaltmaktadir.Yapilan gift yonli
eslestirilmis student t test sonucuna gére Emaks degerleri arasinda (kontrol 80,27+5,53, L-NAME ink. 58,74+4,56, p<0,01) ve PD2 ( kontrol
4,54+0,33, L-NAME ink. 2,59+0.65, p<0,05) degerleri arasinda anlamli fark gortlmiustir. Kimilatif fenilefrin yanitlari 6ncesi yapilan L-NAME
inkiibasyonu kasilma yanitlarini artirirken CORM-2 inkiibasyonu bu kasilmayi azaltmakta ve iki inkiibasuyonun birlikte yapilmasi durumunda
kasilma degeri kontrol grubuna yaklasmaktadir.

L-sistein ve NaHS inklibasyonu yapilan gruplarda kiimilatif CORM-2 gevsemeleri endotelli dokularda kontrol grubuna gore azalma gosterirlen,
endotelsiz dokularda artis géstermistir. AOAA inkiibasyonu kontrol grubuna goer fark yaratmamistir. Metilen mavisi deneyleri sonucunda
CORM-2 inkiibasyonu L-sistein ile situmule edilen H,S dizeyini artirmistir.

Sonug: Calisma kapsaminda elde edilen eksojen CO kaynakl vasodilatasyon ve maksimum kasilma sonuclarinda endotele bagli meydana
gelen farkhhklar, NO gazotransmiteri ile etkilesimi agik¢a ortaya koymaktadir. CO ve H,S gazotransmitterleri arasindaki etkilesim Sonuglari
ayni zamanda dokunun endotelli ve endotelsiz olma durumundan da etkilenmistir. Metilen mavisi deneyi sonucunda ise CORM-2 kaynakli
CO’in enzim kaynakli H2S duizeylerini artirdigl ortaya konmustur.

TYL-2019-20636 numarali proje Ege Universitesi Bilimsel Arastirma Proje koordinatérliigii tarafindan desteklenmistir.

Anahtar Kelimeler: Karbon monoksit, CORM, vaskdler reaktivite, gazotransmiter
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036
Carbon monoxide mediated vascular responses and interactions with other gasotransmitters in mouse aorta
Ozlem OZEN, Emine Nur OZBEK, Giinay YETIK-ANACAK, Génen OZSARLAK-SOZER

Ege University, Faculty of Pharmacy, Department of Pharmacology, Izmir Turkey

Aim: The study carried out mainly focuses on the CO gasotransmitter; examines its effect on vascular tone in the mouse aorta and its
interaction with other gasotransmitters during this process.

Material-Method: Dose-response studies were performed on aorta rings isolated from mice by using the ring myograph device. Tissues with
more than 40% ACh relaxation were considered endothelial intact.To examine the interaction between NO and CO, cumulative CORM-2(10-
6-3x10-4M) dose-response experiments were performed with L-NAME(0,1mM) incubation versus the control group. Cumulative
fenilefrin(3x10-9-10-4M) dose-response study was performed with L-NAME and CORM-2(0,2mM) incubations.The interaction between CO
and H,S was investigated by cumulative CORM-2 dose-response experiments in the presence of H,S enzyme-substrate L-cysteine(1mM),
exogenous H,S donor NaHS(1mM), and non-selective H,S inhibitor AOAA(10mM) incubations. The effect of CO on the L-cysteine stimulated
H.S level was determined by performing the methylene blue assay.

Results: L-NAME incubation significantly reduced cumulative CORM-2 vasodilation compared to the control. Two-tailed paired student’s t-
test showed statistically significant differences in Emax (Control 80,27+5,53, L-NAME ink. 58,74+4,56**) and PD2 (Control 4,54+0,33, L-NAME
ink. 2,59+0.65%) values of two groups. L-NAME incubation before cumulative phenylephrine responses increased contraction, while CORM-
2 incubation decreased, and when two incubations are done together the contraction approached the control.

In L-cysteine and NaHS groups, cumulative CORM-2 relaxation decreased in rings with healthy endothelial tissue compared to the control
but increased in non-endothelial rings. AOAA incubation didn't alter the results. Methylene blue assay show CORM-2 incubation increased
the L-cysteine stimulated H.S level.

Conclusion: Endothelium-related differences in exogenous CO-induced vasodilation and maximum contraction changes obtained within the
scope of the study reveal the interaction between CO and NO. Moreover, the interaction results between CO and H,S was affected by the
endothelial tissue integrity of the ring. Methylene blue experiment revealed that CORM-2 increased basal H.S levels.

Supported by Ege University research fund TYL-2019-20636.

Keywords: CORM, vascular reactivity, gasotransmitters, carbon monoxide
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S37
Yasa bagh makiila dejenerasyonunda intravitreal ranibizumab tedavisi sonrasi retinal vaskiiler bulgular
Burak OREN?, Gézde AKSOY AYDEMIR?
1Adiyaman Universitesi Egitim ve Arastirma Hastanesi, Adiyaman, Tiirkiye

2Adiyaman Universitesi Egitim ve Arastirma Hastanesi, Adiyaman, Tiirkiye

Amag: Bu calismada, neovaskiler yasa bagl makula dejenerasyonu (YBMD) olan hastalarda intravitreal ranibizumabin retina damar ¢api
tzerindeki etkisini inceledik.

Gere¢-Yontem: Daha 6nce tedavi gormemis neovaskiiler YBMD'li 11 hastanin 18 gozii ranibizumab tedavisinin ilk i ayinda incelendi. Retinal
arter ve venlerin kalibreleri ve merkezi retinal arteriyel ve ven esdegerleri tedavi siiresince kaydedildi.

Bulgular: Tedavide retina arterlerinin gapinin yani sira santral retina arteriyel esdegerinde 6nemli bir azalma oldu. Retina damarlarinin
kalibreleri de azaldi, ancak anlamli degildi.

Sonug: Bu ¢alisma ilk kez neovaskiler YBMD igin ranibizumab tedavisi altinda retinal arteriyel gapta olasi dnemli bir azalmayi gostermektedir.
intravitreal anti VEGF tedavisine verilen bu yanitin ayni zamanda retinal vaskiiler homeostazda bir iyilesmeye isaret edip etmedigini
dogrulamak igin daha ileri galismalara ihtiyag vardir.

Anahtar kelimeler: retina damar ¢api, yasa bagli makila dejenerasyonu, intravitreal tedavi
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Retinal vascular findings after intravitreal ranibizumab treatment for age-related macular degeneration
Burak OREN?, Gézde AKSOY AYDEMIR2
10phthalmology Department, Adiyaman University Training and Research Hospital, Adiyaman, Turkey

20phthalmology Department, Adiyaman University Training and Research Hospital, Adiyaman, Turkey

Objectives: In this study, we examined the effect of intravitreal ranibizumab on retinal vessel diameter in patients with neovascular age-
related macular degeneration (AMD).

Materials-Methods: Eighteen eyes of eleven treatment naive patients with neovascular AMD were examined during the first three months
of treatment with ranibizumab. The calibers of retinal arteries and veins and the central retinal arterial and vein equivalent were registered
over the course of treatment.

Results: There was a significant reduction in the diameter of retinal arteries as well as in the central retinal arterial equivalent in treatment.
The calibers of the retinal veins were also reduced, but not significantly.

Conclusions: This study demonstrates for the first time a possible significant reduction in retinal arterial caliber under ranibizumab treatment
for neovascular AMD. Further studies are needed to verify whether this response to intravitreal anti VEGF treatment also signifies an
improvement in retinal vascular homeostasis.

Keywords: retinal vascular caliber, Age-related Macular Degeneration, Intravitreal Treatment

219

26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



S38
Serotoninin (5-ht) vazokonstriktif etkilerinde hidrojen siilfiir (h2s)'iin rolii
Nazlican BELEN, Emine Nur OZBEK, Hatice BAKIRCI, Gunay YETiK ANACAK

1Ege Universitesi, Eczacilik Fakdiltesi, Farmakoloji Anabilim DALI, izmir, Tirkiye

Giris ve Amag: Hidrojen sulfuir (H2S)’tin, vaskuler tonus Uzerindeki etkileri tiire, vaskiiler yataklara ve konsantrasyonuna gore farkhlik
gostermektedir. HzS dondrlerinin fare aortasinda yiiksek konsantrasyonlarda gevsemeye, disiik konsantrasyonlarda kasilmaya neden oldugu
bildirilmistir. Benzer sekilde diisiik konsantrasyonlarinda kasilmaya neden olan diger bir vazoaktif molekdl ise 5-HT’dir. Sigan aortik duz kas
hiicreleri ve istridye solungaglarinda 5-HT’nin H2S diizeylerini arttirdigi goésterilmistir. Her ne kadar 5-HT’nin solungaglarda olusturdugu
kasilmalarin H.S tarafindan potansiyalize edildigi gésterilmisse de, SHT'nin vazokonstriktor etkilerine H2S'in aracilik edip etmedigi heniiz
arastirllmamistir. Bu sebeple ¢alismamizda 5-HT-H.S arasindaki iliskiyi aydinlatmayi hedefledik.

Yontemler: H.S olusumu Uzerine etkiler metilen mavisi ydntemiyle, vaskiler tonusa etkiler myografta izole organ banyosu deneyleriyle, fare
aortasinda ve H,S sentez inhibitéri AOAA (10 mM, 30 dk.), varliginda/yoklugunda aragtirimistir. istatistiksel analizlerde ANOVA ve sonrasinda
eslestirilmemis-t test, veya Bonferroni test kullaniimigtir.

Bulgular: Fare aortasinda H.S sentezleyen enzimlerin substrati olan L-sistein H,S olusumunu artirdi. L-sistein’in uyardigi H.S olusumu 5-HT
(0.1 mM) varhiginda anlamli diizeyde artti ve bu artis AOAA ile inhibe oldu (p <0.001, n=9). AOAA, 5-HT-bagimli kasilma yanitlarini hem Emaks
hem de pD2 diizeyinde istatistiksel olarak anlaml diizeyde azaltti (p<0.01, n = 10-7). L-sistein (10-3 M) inkiibasyonu ise, 5-HT kasiima
yanitlarini anlamli 6lgtide artirdi (p<0,05, n=5) ve bu artis AOAA ile geri cevrildi (p<0,001, n=9). 5-HT kasilma yanitlari igin pD2 degeri, L-sistein
varliginda degismezken, AOAA varliginda 6nemli 6lglide azaldi (p<0,01, n=5).

Sonug: Fare aortasinda 5-HT endojen H.S Uretimini artirmistir. H,S inhibisyonu 5-HT kasilma yanitlarini azaltirken H,S sentezini artiran L-
sistein ise 5-HT kasilma yanitlarini anlamli diizeyde artirmistir. Tim bulgularimiz 5-HT’nin fare aortasinda neden oldugu kasilma yanitlarina
H2S’in katkisinin olabilecegini ortaya koymustur.

Tegekkiir: 1145448 nolu tlbitak projesi ile laboratuvarimizda H.S-hedefli ilag molekiilleri arastirilmaya baslanmis ve bu konseptin devami
olarak bu arastirma da 2020-21428 nolu proje kapsaminda Ege Universitesi-BAP tarafindan desteklenmistir. Bu kapsamda Ege Universitesi ve
Tiibitak’a tesekkir ederiz.

Anahtar Kelimeler: serotonin, hidrojen sulfir, vaskiler reaktivite
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The role of hydrogen sulfide (h2s) in the vasoconstrictive effects of serotonin (5-ht)
Nazlican BELEN, Emine Nur OZBEK, Hatice BAKIRCI, GUNAY YETiK-ANACAK

Ege University, Faculty of Pharmacy, Department of Pharmacology, izmir, Turkey

Introduction-Aim: The effects of hydrogen sulfide (H.S) on vascular tone vary by vascular beds and concentration.In mouse aorta, H.S donors
induce relaxation at high concentrations but contraction at low concentrations. Another vasoactive molecule causing contraction at low
concentrations is 5-HT. It has been shown that 5-HT increase H.S levels in rat aortic smooth muscle cells and oyster gills. Although it is known
that 5-HT- contractions in the gills are potentiated by H.S, whether H2S have a role in 5-HT-induced vasoconstriction is not known. Therefore
we aimed to investigate the relationship between 5-HT-H.S.

Methods: Effects on H,S formation were investigated by methylene blue method, effects on vascular tone were investigated by myograph,
in mouse aorta in the presence/absence of H,S synthesis inhibitor AOAA(10mM, 30min. ). ANOVA, Unpaired-t-test, and Bonferroni -tests
were used as statistical analyses.

Results: L-cysteine, which is the substrate of enzymes synthesizing H.S, increased the formation of H.S in mouse aorta. L-cysteine-induced
H.S formation was increased in the presence of 5-HT(0.1 mM), and this increase was inhibited by AOAA significantly at both Emax and pD2
levels (p<0.01,n=9). L-cysteine (10-3 M) incubation caused a significant increase in 5-HT contraction (p<0.05, n=5) and this increase was
reversed by AOAA (p<0.001,n=9). The pD2 value for 5-HT contractile responses did not change in the presence of L-cysteine but decreased
significantly in the presence of AOAA (p<0.01,n=5).

Conclusion: 5-HT increased endogenous H2S production in mouse aorta. While H.S inhibition significantly decreased 5-HT-induced
contractions, L-cysteine, which stimulates HaS synthesis, increased it. All our findings revealed that H>S may contribute to the contractile
responses caused by 5-HT in mouse aorta.

Acknowledgments: H,S-targeted molecules were investigated in our lab thanks to Tubitak 1145448 project and this concept is continued by
current research which is supported by Ege-University-BAP 2020-21428. Thus we thank both Tubitak and Ege University.

Keywords: serotonine, hydrogen sulfide, vascular reactivity
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S39
Glabridinin bkca aktivasyonu ile geng ve yasl siganlarin torasik aortunda vazodilator etkisi

Muhammed Fatih DOGAN, Yasemin SAHIN, Funda Fatma BOLUKBASI HATIP, izzettin HATIP, Osman CIiFTCi

Pamukkale Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, Denizli, Tiirkiye

Amag: Glabridin meyan kokiniin hidrofobik fraksiyonunda bulunan biyoaktif bir izoflovandir. Bu ¢alismada sigan torasik aortunda glabridinin
vazodilator etki mekanizmasinin aydinlatilmasi ve glabridin etkisinin yasa bagl degisikliklerinin arastiriimasi amaglanmistir.

Gereg-Yontem: Aort damarlari izole organ banyosuna asilarak gerilim degisiklikleri izometrik olarak kaydedildi. Endotelli ve endotelsiz damar
halkalarinda prekontraksiyon olusturmak igin potasyum klorir (KCI, 45 mM) veya fenilefrin (FE, 1 mM) organ banyolarina eklendi. Glabridin
prekontrakte edilen aort halkalarina kiimulatif olarak 10-7 M, 10-6 M ve 10-5 M konsantrasyonlarda banyolara verildi. Glabridin ile
indlklenen gevsemeler kalsiyuma duyarli potasyum kanal (BKCa) inhibit6rii tetraetilamonyum (TEA, 1mM) ve voltaja duyarl potasyum kanal
(KV) inhibitori 4-aminopridin (4-AP, 1 mM) varliginda analiz edildi.

Bulgular: Glabridin hem yash hem de geng siganlarin torasik aortunda endotel bagimsiz olarak konsantrasyona bagh bir gevseme sagladi. Yash
sigan aortlarinda glabridine verilen gevseme tepkileri geng siganlara gore daha fazlaydi (p<0. 01). Glabridinin bazal gerilim tzerindeki etkisi
6nemsizdi. Glabridin kaynakli gevsemeyi TEA anlamli olarak inhibe etti (p<0. 001). Ancak 4-AP'nin gevsemeler tizerinde etkisi olmadi. Bununla
birlikte, TEA'nin glabridin gevsemesi tizerindeki inhibitor etkisi geng sicanlarda daha guigliiyd.

Sonug: Glabridin endotelden bagimsiz ve konsantrasyona bagli bir sekilde sigan torasik aort halkalarinda gevsemeye yol agtigi tespit edildi.
Ayrica yash sigan aortlar glabridinin gevsetici etkisine daha duyarliydi. Glabridinin vazodilator etki mekanizmasi, BKCa kanallarinin
aktivasyonu ile iligkili olabilir. Glabridinin bu vazodilator etkisi vaskiler hastaliklarin tedavisinde faydali olabilir.

Anahtar Kelimeler: Glabridin, BKCa, Potasyum kanallari, Vazodilatasyon, Sigan aortu
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Vasodilator effect of glabridin on thoracic aorta of young and aged rats through bkca activation

Muhammed Fatih DOGAN, Yasemin SAHIN, Funda Fatma BOLUKBASI HATIP, izzettin HATIP, Osman CiFTCi

Pamukkale University, Faculty of Medicine, Department of Medical Pharmacology, Denizli, Turkey

Aims: The effects and mechanism of action of glabridin in the thoracic aorta of aged and young rats were investigated using the organ bath
system in this study.

Methods: The aortic rings were mounted for isometric tension recording in a Krebs-Henseleit solution-containing organ bath of 20 ml. The
rings were firstly studied under conditions of increased tone precontracted by potassium chloride (KCl, 45 mM) or phenylephrine (PE, 1 mM).
To investigate the endothelium-mediated effect of glabridin in endothelium-intact and -denuded aortic rings, glabridin was added to bath
solutions in cumulatively increasing doses of 10-7 M, 10-6 M, and 10-5 M. Glabridin-induced relaxations were investigated in the presence
of large-conductance Ca+2-activated K+ (BKCa), and voltage-gated K+ ion (KV) channels inhibitor tetraethylammonium (TEA, 1 mM) and 4-
aminopyridine (4-AP, 1 mM), respectively.

Results: Glabridin produced a concentration-dependent vasorelaxation in the thoracic aorta of both aged and young rats that was
endothelium-independent. The relaxation responses to glabridin in aged rat aortas were greater than in young rats (p<0. 01). The effect of
glabridin on basal tension was insignificant. TEA significantly inhibited glabridin-induced relaxation (p<0. 001), but 4-AP had no effect. The
effect of TEA on glabridin relaxation was stronger in young rats.

Conclusion: The results revealed that glabridin elicited relaxation in the rat thoracic aortic rings in an endothelium-independent and
concentration-dependent manner. Furthermore, aged rat aortas were more sensitive to glabridin's relaxant effect. The mechanism of
relaxation may be related to the activation of BKCa channels. Glabridin's vasodilator effect may be beneficial in many vascular diseases.

Keywords: Glabridin, BKCa, Potassium channels, Vasodilation, Rat aorta
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S40

Korunmus ejeksiyon fraksiyonlu koroner arter hastaligi olan hastalarin sag atriyum dokularinda pro matriks
metalloproteinaz-2 (mmp-2) enzim aktivitesinin rolii

Meltem DURSUN?, Seniz INANG?, Génen OZSARLAK SOZER?, Emre DEMIR?, Giilgiin OKTAY?, Tahir YAGDI*,
Zeliha KERRY?
1CO Tibbi Arastirma ve Danismanlik, Denizli, Tiirkiye
2Dokuz Eyliil Universitesi Tibbi Biyokimya Ana Bilim Dali, izmir, Tirkiye
3Ege Universitesi Eczacilik Fakiiltesi Farmakoloji Ana Bilim Dali, izmir, Tiirkiye

“Ege Universitesi, Tip Fakiiltesi, Kalp Damar Cerrahisi Ana Bilim Dali, izmir, Tiirkiye

Amag: Son yillarda yapilan arastirmalar dusuk (KYdEF) ve korunmus ejeksiyon fraksiyonlu kalp yetmezligi (KYKEF) sendromlari altinda yatan
patofizyolojik mekanizmalarinin ayirici nitelikteki 6nemli farkliiga sahip oldugu ortaya koymustur. Bu galismanin amaci, insan kalbinin sag
atriyum dokusunun izoproterenole verdigi fonksiyonel yanitlarin degerlendirilmesi, MMP-2, MMP-9 ve doku tipi MMP inhibitorlerinin (TIMP)
dusuk (KydEF) ve korunmus ejeksiyon fraksiyonlu kalp yetmezliginin (KYKEF) patolojisindeki rollerini aragtirmaktir.

Gereg-Yontem: Sag atriyumlardan izole edilen trabekil preparatlari, %95 02 ve %5 CO2 ile gazlandirilan ve Tyrode ¢Ozeltisi iceren organ
banyolarinda 30 dakika dinlendirildi. Paralel platin elektrodlarla 0,5 Hz frekansta, 30-40 V esikte 5 milisaniye sire ile uyarilarak stabilize edildi.
Ktumulatif izoproterenol (10-9 — 10-4 M) konsantrasyon yanit egrileri alindi. Protein diizeylerini saptamak amaciyla, MMP-2, MMP-9 proteini
icin jelatin zimografi; TIMP-2 proteini igin western blotting deneyleri yapildi.

Bulgular: Sag atriyumlardan izole edilen trabekullerde izoproterenole verilen kontraktil yanit KYdEF hasta grubunda, KYKEF grubuna gore
istatistiksel olarak anlamli bir sekilde artmistir (Emaks, mNW: 2.19 + 0.36 ; 4.873 + 1.523, p=0.0004, Eslestiriimemis Student's t Test). Ayrica
proMMP-2 ve TIMP-2 ekspresyonu, KYKEF hasta grubunda KYdEF hasta grubuna gore istatistiksel olarak anlamli 6élgtide daha fazladir. MMP-
9 ekspresyonunda iki grup arasinda istatistiksel olarak anlamli bir fark saptanmamistir.

Sonug: Remodeling sirasinda artan MMP-2 ekspresyonu, korunmus ejeksiyon fraksiyonlu kalp yetmezligi grubunda izoproterenole verilen
kontraktil yanitin, dustik ejeksiyon fraksiyonlu kalp yetmezligi grubuna gére daha az olmasina neden olmus olabilir. Ayni zamanda artan TIMP-
2 aktivitesi, MMP-2"nin ekspresyonun artisindan kaynaklanabilir. MMP-2"nin doku tipi inhibitori olan TIMP-2, kardiyovaskdler hastaliklarin
tedavisinde potansiyel bir ilag hedefi olabilir.

Anahtar Kelimeler: Kalp Yetmezligi; Ejeksiyon Fraksiyonu; MMP-2
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The role of pro-matrix metalloproteinase-2 (mmp-2) enzyme activity in the tissues of the right atrium of patients with
coronary artery disease with preserved ejection fraction

Meltem DURSUN?, Seniz INANG?2, Génen OZSARLAK SOZER3, Emre DEMIR?, Giilgiin OKTAY2, Tahir YAGDI4, Zeliha KERRY3
1CO Research, istanbul, Tiirkiye
2Dokuz Eyliil University, Faculty of Medicine, Department of Biochemistry, Balgova, izmir, Tiirkiye
3Ege University, Faculty of Pharmacy, Department of Pharmacology, Bornova, izmir, Tiirkiye

4Ege University, Faculty of Medicine, Department of Cardiovascular Surgery, Bornova, izmir, Tiirkiye

Objectives: Recent studies have revealed that the pathophysiological mechanisms underlying low (KYJEF) and preserved ejection fractional
heart failure (KYKEF) syndromes have significant differences in their differential nature. The aim of this study to the evaluation of the
functional response of the human heart izoproterenol right atrial tissue MMP-2, MMP-9 and tissue-type MMP inhibitors (TIMP) low (KydEF)
and preserved (KYKEF) to investigate their role in the pathology of heart failure fractional ejection.

Materials and Methods: Trabecular preparations isolated from the right atria were rested for 30 minutes in organ baths gassed with 95% 02
and 5% CO2 and containing Tyrode solution. It was stabilized by stimulation with parallel platinum electrodes at a frequency of 0. 5 Hz for a
period of 5 milliseconds at a threshold of 30-40V. Cumulative isoproterenol (10-9—10-4M) concentration response curves were obtained. In
order to determine the protein levels, gelatin zymography was performed for MMP-2, MMP-9 protein; western blotting experiments were
performed for TIMP-2 protein.

Results: Contractile response to isoproterenol in trabeculae isolated from the right atria increased statistically significantly in the KYdEF
patient group compared to the KYKEF group. (Emax, mNW: 2. 19 £ 0. 36 ; 4. 873 % 1. 523, p=0. 0004, Unpaired Student's t Test) In addition,
proMMP-2 and TIMP-2 expression are statistically significantly greater in the KYKEF patient group than in the KYdEF patient group. There was
no statistically significant difference dec MMP-9 expression between the two groups.

Conclusions: Increased MMP-2 expression during remodeling may have caused a less contractile response to isoproterenol in the preserved
ejection fractional heart failure group than in the low ejection fractional heart failure group. Also, increased TIMP-2 activity can be caused
by an increase in the expression of MMP-2. TIMP-2, a tissue-type inhibitor of MMP-2, may be a potential drug target for the treatment of
cardiovascular diseases.

Keywords: Heart Failure; Ejection Fraction; MMP-2
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Tiirkiye’de birinci basamakta y6netilen akut gastroenterit vakalarinda regeteleme paterninin izlenmesi: sekiz yillik trend
analizi

Fatma iSLi%, Hande KONSUK UNLU2, Mesil AKSOY?, Esma KADI?, Bahar GUCiZ DOGAN3
1Tirkiye ilag ve Tibbi Cihaz Kurumu, Akilcr ilag Kullanimi Dairesi, Ankara, Tiirkiye
2Hacetepe Universitesi, Halk Sagligi Enstitiisii Saglik Arastirmalari Anabilim Dali, Ankara, Tiirkiye

3Hacetepe Universitesi, Tip Fakiiltesi Halk Sagligi Anabilim Dali, Ankara, Tiirkiye

Amag: Akut Gastroenterit (AGE), toplumda sik goriilmesi ve bazi durumlarda mortal seyretmesi sebebiyle 6nemli bir halk sagligi sorunudur.
Bu calisma ile saglik hizmetinde nemli bir basamak olan birinci basamakta AGE yonetiminin sekiz yillik periyotta degerlendirilmesi ve
antibiyotik recetelemesinde mevcut durumun ortaya konulmasi amaglanmistir.

Gereg¢-Yontem: 2013-2018 yillari arasinda Turkiye'nin tim illerinde Aile Hekimlerince AGE tanisiyla elektronik ortamda olusturulan ve “Regete
Bilgi Sistemi”ne aktarilan protokoller incelenmistir. Bu protokollerde recete yazma ve regetelerde antibiyotik bulunma durumunun bélgeye
ve doneme gore degisiminin ayrintili degerlendirilmesi yapilmistr.

Bulgular: Degerlendirmeye alinan her yilda 2 milyonun (izerinde protokoliin olusturuldugu ve bu protokollerin de oldukga yiiksek bir
yluzdesinin regete ile sonlandigi gorulmustir (%77,0- %89,0). Protokol sayilarinda yillar iginde belirgin bir degisim olmamasina ragmen
antibiyotik bulunan regete ylzdesinde yillar iginde bir azalmanin oldugu gozlenmistir. Antibiyotik bulunan regete yizdesinin 2013 yilinda
%62,6'dan 2018 yilinda %44,3’e geriledigi gorulmustlr. Aylara gore yapilan degerlendirmede antibiyotik bulunan regete yiizdesinin yaz
mevsimine denk gelen aylarda arttigi tespit edilmistir. Cografi bolge agisindan incelendiginde tim yillarda Glineydogu Anadolu ve Akdeniz
Bélgesi antibiyotik bulunan recete yiizdesi en vyiiksek bdlgelerdir. istatistiki Bélge Birimleri Siniflandirmasi-Diizey 1’e gére yapilan
degerlendirmede ise Giineydogu Anadolu, Akdeniz ve Orta Anadolu Bolgeleri antibiyotik bulunan regete ylizdesi en yuiksek olan bélgelerdir.

Sonug: ilag kullanimiyla ilgili giincel durumun ortaya konulmasi, alinacak énlemlerin ve diizeltici faaliyetlerin belirlenmesinde, ayrica dncelikli
alanlara yonelik planlamalarin yapilmasinda faydali olacaktir. AGE yonetiminde antibiyotik regetelemesi tizerine yapilan analizler, akilci ilag
kullanimina katki sunacaktir. Faaliyetlerin hayata gegirilmesinde bolgesel farklarin gozetilmesi, uygulamalarin basarisini artiracaktir.

Anahtar Kelimeler: Regeteleme, Antibiyotik, Birinci Basamak, Akut Gastroenterit
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Monitoring the prescribing pattern in acute gastroenteritis cases managed at primary health care in Turkey: an analysis
of eight-year-long trend

Fatma iSLi%, Hande KONSUK UNLU?, Mesil AKSOY?, Esma KADI%, Bahar GUCiZ DOGAN3
Turkish Medicines and Medical Devices Agency, Department of Rational Use of Medicines, Ankara, Turkey
2Hacettepe University, Institute of Public Health, Department of Health Research, Ankara, Turkey

3Hacettepe University, Faculty of Medicine, Department of Public Health, Ankara, Turkey

Objectives: Acute Gastroenteritis (AGE) is an important public health problem because it is prevalent in the society and proves mortal in
some cases. This study is intended to make an eight-year-long evaluation of AGE management and present the current state in antibiotics
prescription at Primary Health Care, which is a significant level in health services.

Material-Method: The protocols that were created on electronic system by the diagnosis of AGE and transferred to “Prescription Information
System” by the Family Physicians in all the provinces of Turkey between 2013 and 2018 were examined. These protocols were evaluated in
terms of the writing prescriptions and presence antibiotics on the basis of region and period.

Results: It was found that over 2 million protocols were written and majority of them resulted in a prescription (77.0%-89.0%) every year.
Even though there was not a certain change in the numbers of protocols over the years, there appeared a decrease in the percentage of the
prescriptions with antibiotics. While the percentage of prescriptions with antibiotics was 62.6% in 2013, it was reduced to 44.3% in 2018.
The percentage of prescriptions with antibiotics was on the increase in the summer months. The percentage of prescriptions with antibiotics
was the highest in Southeast Anatolia and Mediterranean regions in all years. According to the evaluation based on Nomenclature of
Territorial Units for Statistics-1, Southeast Anatolia, Mediterranean and Central Anatolia regions were the highest in terms of the percentage
of prescriptions with antibiotics.

Conclusions: The presentation of the current state in the use of drugs will be useful in determining the measures to take and the corrective
activities as well as in making plans for privileged fields. The analyses made on the prescription of antibiotics in the management of AGE will
contribute to rational use of medicines. Keeping the regional difference in mind while putting the activities in force will enhance the success
of the practices.

Keywords: Prescribing, Antibiotics, Primary Health Care, Acute Gastroenteritis
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Klinik arastirmalarin gergeklestirilmesi ve etik kurullara basvuru siireglerinde karsilagilan giigliikler

Bahar ERBA
Demiroglu Bilim Universitesi Tip Fakiiltesi, Farmakoloji AD, ISTANBUL, Tiirkiye

Amag: Klinik aragtirmalarin gergeklestirilmesi ve etik kurullara (EK) bagvuru sureglerinde karsilasilan gtigliiklerin tespit edilmesi amaglanmistir.

Gereg-Yontem: Tibbi alanlarda arastirma yapan arastiricilar hazirlanan ankete katilmaya davet edilmis, demografik bilgiler ve sonuglar siklik
olarak ifade edilmistir.

Bulgular: Arastirmaya (K/E:108/36) toplam 144 (yas ortalamasi 38,8+16,4) kisi katiimistir. Arastiricilarin %70,1’inin dahili, %25,7’sinin cerrahi,
%4,2'sinin temel bilimler alaninda arastirma yaptigl, %45,8’inin Universite, %33,6’sinin egitim arastirma hastanesi, digerlerinin devlet
hastanesi ve diger kuruluslarda galismakta oldugu, %48,6’sinin Marmara, %14,6’sinin Akdeniz, %13,9’unun Ege bdlgelerinden katildig! tespit
edilmistir. Arastiricilarin %76,4’iiniin SCi-SCIE kapsaminda, %13,9’unun sadece ulusal dergilerde yayini oldugu, %37,5’inin ilag arastirmasi
yaptigi (%55,4 gozlemsel, %32,1 Faz-3, %21,4’Uniun Faz-4, %17,8 Faz-1-2) gorulmustir. Arastirmalar esnasinda en ¢ok karsilasilan gigliiklerin
basinda %50,7 ile dergide yayinlama sirecinin geldigi, bunu mali-teknik destek eksikligi (%42,3), EK basvuru sireci (%33,8) ve istatistiksel
analiz slrecinin izledigi (%33,1), arastiricilarin %75,7’sinin galistigi kurumdan, %84’iniin diger kurumlardan destek almadigi, %64,3’nlin
arastiricilara destegi yetersiz buldugu, %59,7’sinin arastirmalardaki katiimcilarin farkh taleplerine maruz kaldigi,%84’tGnin katilimer dahil
ederken guglik gektigi saptanmigtir. Etik kurul basvurusu stirecindeki zorluklarin baslicalarinin EK’larin istedikleri diizeltmelerin bazilarinin
gereksiz olmasi (%40), EK basvuru siirecinin uzun olmasi (%30) ve ile formlarin/sekreteryanin agiklamalarinin zor anlagilir olmasi(%20) oldugu
arastiricilarca belirtilmistir. Arastiricilarin %11,8’i EK’lari konularina hakim bulmamistir. Arastiricilarin %45,1’nin klinik arastirmalarla ilgili
ulusal diizenlemeleri okumadigi, %74,3’tinlin tip egitimi esnasinda verilen klinik arastirma egitiminin yetersiz buldugu, %85,3’tinun klinik
aragtirmalarla ilgili egitim almak istedigi gérilmustir. Katilanlardan 24’Gnin EK Gyeligi yapmis/yapmakta oldugu ve EK’da en gok gugliik
yasadiklari konularin basvuru dosyalarinin yetersiz/6zensiz olmasi (%76,9), resmi dizenlemelerin yetersiz olmasi (% 34,6) ve
y6neticiler/tguinci kisilerce baski olusturulmasi (%26,9) oldugunu belirttikleri saptanmustir.

Sonug: Arastiricilarin en ¢ok arastirmalari yayinlama, mali-teknik destek ve EK basvuru siireglerinde zorlandigi, klinik aragtirmalar hakkinda
egitim almak istedikleri, EK’larin en 6nemli sorununun ise basvuru dosyalarinin yetersiz/6zensiz olmasi oldugu gérilmektedir. Bu alanlarda
adim atilmasi arastirma sayisi ve kalitesinin artmasina yardimci olabilir.

Anahtar Kelimeler: Klinik arastirmalar, etik kurullar, arastirmalarda glglukler
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Difficulties encountered in the process of conducting clinical research and obtaining ethics committee approval

Bahar ERBAS
Demiroglu Bilim University Medical Faculty, Department of Pharmacology, ISTANBUL

Obijectives: It is aimed to determine the difficulties encountered in clinical research and application processes to ethics committees (EC).

Materials-Methods: Researchers conducting research in medical fields were invited to participate in the prepared questionnaire, and
demographic information and results were expressed as frequency.

Results: A total of 144 researcher (mean age 38.8+16.4) participated in the study (F/M:108/36). 70.1% of the researchers conducted research
in internal medicine, 25.7% in surgery, 4.2% in basic sciences, 45.8% in university, 33.6% in training and research hospital, 48.6% from the
Marmara, 14.6% from the Mediterranean, and 13.9% from the Aegean regions. 76.4% of the researchers had publications within the scope
of SCI-SCIE, 13.9% only published in national journals, 37.5% conducted drug research (55.4% observational, 32.1% Phase-3, 21% Phase-4,
17.8% Phase-1-2). The most common difficulties encountered during the research were the publication process in the journal with 50.7%,
followed by the lack of financial-technical support (42.3%), the EC application process (33.8%) and the statistical analysis process (33.1%).
75.7% of the researchers did not receive any support from the institution they work in, 84% did not receive support from any other
national/international institutions, 64.3% found insufficient the research supports to researchers, 59.7% were exposed to different demands
of the participants in the researches, 84% was found difficult to include the participants. Researchers stated that the main difficulties in the
EC application process are that some of the corrections requested by the ECs are unnecessary (40%), the EC application process is long (30%),
and the explanations of the forms/secretariat are difficult to understand (20%). 11.8% of the researchers did not find ECs to be competent
on their subjects. It was observed that 45.1% of the researchers did not read the national regulations regarding clinical research, 74.3% found
the clinical research training provided during medical education insufficient, and 85.3% wanted to receive training on clinical research.
Twenty four of the participants were also members of the ethics committee, and these participants stated that the most difficult issues they
had in the EC were that the inadequate application files (76.9%), insufficient official regulations (34.6%) and the pressure created by the
managers/third parties (26.9% ).

Conclusion: It is determined that the researchers have the most difficulty in publishing the researches, providing financial-technical support
and EC application processes, and they want to receive training on clinical research. However, the most important problem of the EC
members is insufficient application files. Taking steps in these areas can help to increase the number and quality of studies.

Keywords: Clinical Research, Ethics Committee, Difficulties in Conducting Clinical Research
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Bir Universite klinik aragtirmalar etik kurulunun degerlendirmelerine retrospektif bakis: 5 yillik deneyim
Canan ULUOGLU?Y, Ali Kagan COSKUN2, Utku AYKAN?
1GUTF, Ankara, Tiirkiye
25BU Giilhane Tip Fakiiltesi, Ankara, Tirkiye

Amag: insanin yararini hedefleyen tibbi arastirmalarin planlanmasindan, bilimsel bir dergide yayinlanmasina kadar gegen siiregler, bir dizi
dizenleme ile glivence altina alinir. Bu slrecin takibinde etik kurullar (EK) 6nemli bir rol oynamakta, arastirmalari bilimsel ve etik yonden
degerlendirmektedir. Bu galismada, bir Gniversitenin “Klinik Arastirmalar Etik Kurulu”nun, 5 yillik deneyimlerinin gézden gegirilmesi ve EK’un
zorlandigi noktalar ile dosyalardaki temel eksiklerin raporlanmasi amaglanmistir.

Gereg ve Yontem: Arastirma 1.0cak.2014 - 31.Aralik.2018 tarihleri arasini kapsayan retrospektif kesitsel bir galismadir. ilgili tarihlerde Gazi
Universitesi Klinik Arastirmalar Etik Kuruluna yapilan bagvuru sayisi/yeri/tipi, kabul/ret oranlari, diizeltme talebi sayisi, karar alma siiresi, ret
nedenleri (teknik, bilimsel, etik) degerlendirilmistir.

Bulgular: ilgili tarihlerde 1429 bagvuru yapilmistir. 1323 (%92,58) girisimsel olmayan, 55 klinik faz, 15 ilag digi klinik, 9 tibbi cihaz, 27 gézlemsel
ilag arastirmasi mevcuttur. 1429 dosyanin 1057 tanesi (%73,96), minor dizeltmeler ile ilk incelemede kabul edilmistir. 15 tanesi ilk
degerlendirmede olmak tizere toplam 21 adet dosya ret edilmistir (%1,46). Geriye kalan 357 dosya (%24,98) duzeltme talepleri ile EK
gundemine tekrar alinmistir ancak 97 tanesinde (%6,78) arastirici EK’a donlis yapmamistir. Bu dosyalardaki temel diizeltme talebinin, yanlis
basvuru ve yontemsel hatalar oldugu gorilmektedir. Ret dosyalar, EK’a donlis yapmayan dosyalarla birlikte degerlendirildiginde %8.24
basvurunun EK’dan onay almamis oldugu izlenmektedir. Ret edilen 21 bagvurudan 3 tanesi Faz-3, 11 tanesi girisimsel olmayan, 7 tanesi
bitkisel tirtin veya gida takviyesi arastirmalaridir. Ortalama karar alma siiresi 23,615.2 giin; diizeltme talebi olan dosyalarda 52,1+ 4.3 glinddr.
Ret edilen dosyalardan 19 (%90,5) tanesinde bilimsel nedenler, 12 (%57) tanesinde etik nedenler, 8 (38,1) tanesinde teknik nedenler rapor
edilmistir.

Sonug: Mindr dizeltmeler dislanirsa, basvurularin doértte birinde EK diizeltme talebinde bulunarak ilgili dosyalar igin bilimsel ve etik
danismanlik vermektedir. Bagvurularin buylk bolimunu girisimsel olmayan arastirmalar olugturmaktadir. Ret edilen her 10 dosyadan 9’unda
ret gerekgesi bilimsel nedenlerdir. EK onayi almayan tiim basvurular degerlendirildiginde en ¢ok yanlis basvuru, yontemsel ve etik sorunlarla
karsilasildig izlenmektedir.

Anahtar Kelimeler: Etik kurul, ret, kabul, degerlendirme
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The evaluations of a university clinical research ethics committee: a retrospective review of 5 years experience
Canan ULUOGLU? 3, Ali Kagan COSKUN 23, Utku AYKAN?!
1Gazi University, School of Medicine, Dept. of Medical Pharmacology
2UHS, Gllhane School of Medicine, Dept. of General Surgery

3Gazi University, Health Sciences Institute, Dept. of Medical Education

Aim: Ethics committees (EC) evaluate research from an ethical and scientific point of view. We aimed to review the 5 years of experience of
the "Clinical Research Ethics Committee" of Gazi University and to report the difficulties and the main defects in the files.

Material and Method: The research is a retrospective cross-sectional study which consists of files submitted between January 1, 2014-
December 31, 2018. The number/location/type of applications, acceptance/rejection rates, the number of correction requests, the decision-
making time and the reasons for rejection (technical, scientific, ethical) were evaluated.

Results: Out of 1429 applications, there were 1323 (92.58%) non-invasive, 55 clinical-phase, 15 non-drug clinic, 9 medical-device, 27
observational-drug study. 1057 (73.96%) files were accepted at the initial review with minor corrections. 21 files were rejected (1.46%). The
remaining 357 files (24.98%) were brought back to the EC agenda with correction requests, but in 97 (6.78%) files, the researchers did not
return their evaluation to the EC. The main correction request in these files was wrong application and methodological errors. In total, 8.24%
of all applications did not receive approval from the EC. Of the 21 rejected applications, there were three Phase-3, 11 non-invasive, 7 herbal
product or food supplement studies. While the average decision-making time was 23.6+5.2 days, it was 52.1+ 4.3 days for files with correction
requests. The reasons for rejected files were scientific in 19 (90.5%), ethical in 12 (57%), technical in 8 (38.1%).

Conclusion: If minor revisions are excluded, in one quarter of the applications, EC requests correction and provides scientific and ethical
consultancy. Most of the applications were non-invasive studies. In 9 out of 10 rejected files, the reason for rejection was scientific reasons.
It is observed that the applications that do not receive the EK approval are mostly wrong application, methodological and ethical problems.

Keywords: Ethics committee, approval, evaluation, rejection
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Tirkiye’deki faz | klinik arastirmalara genel bakig

Selcuk SEN

istanbul Universitesi, istanbul Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, Klinik Farmakoloji Bilim Dali, istanbul, Tiirkiye

Amag: Faz | klinik aragtirmalar, insanlar tzerinde ilk galismalar olarak tanimlanabilir ve temel olarak yeni bir tibbi midahalenin giivenliligini
test etmek amaci ile yapilmaktadirlar. Bu galisma Turkiye’deki faz | klinik arastirmalarin glincel manzarasini degerlendirmeyi amaglamistir.

Gereg-Yontem: ClinicalTrials. gov veritabanina kayit edilmis tiim erken faz | ve faz | klinik arastirmalar gikartildi ( son erisim: Eylul 2021). Bir
sonraki adimda, sonuglar tanimlayici analiz igin filtrelendi ve degerlendirildi.

Bulgular: Tirkiye igin ClinicalTrials.gov veritabaninda kayith klinik arastirmalarin toplam sayisi 7503’tli. Tim kayith klinik aragtirmalar
icerisinde, faz | ve erken faz | klinik arastirmalarin toplam sayisi 100°di. Bu 100 kayit igerisinde, 9 kayit biyoesdegerlilik, 2 kayit preklinik
galismalardi. Kalan 89 galisma tanimlayici analize dahil edilmistir. Erken faz I, faz | ve kombine faz I/1l arastirmalarin sayisi sirasiyla 16,44 ve
29’du. Kayith arastirmalar igerisinde endustri sponsorlugunun katilimi %57 ( 51/89) idi. Kayith arastirmalarin 26’si pediatrik populasyonu dahil
ediyordu. Son bes yilda ( 2016 ve sonrasi), 2011 ile 2015 arasi ve 2010 6ncesi ilk kez gonderilen (kayit edilen) arastirmalarin sayisi sirasiyla
44,36 ve 9’du. Tamamlanmis ve glincel katilimci alinan arastirmalarin ylizdesi sirasiyla %48 (43/89) ve %21 (19 /89) idi. Kalan diger kayitlarin
durumu aktif fakat gtincel olarak katimci alinmiyor (n=8), sonlandirildi (n=6), bilinmiyor(n=13) seklinde idi. Ek olarak, 6 faz | klinik arastirmasi
devam eden COVID-19 pandemisi ile iliskiliydi.

Sonug: Son 10 yil igerisinde faz | klinik arastirma sayisinda gozle goralir bir artis olmustur, ancak, Tlrkiye’deki faz | klinik arastirmalarin giincel
toplam sayisi beklenilen diizeyde degildir. Yeni faz | merkezlerinin kurulmasina ek olarak, kurumlar ve diizenleyici otoriteler ilag gelistirmenin
erken klinik fazlar konusunda iyilestirmeler yapmaya devam etmeli ve isbirliklerini arttirmalidir.

Anahtar Kelimeler: Klinik arastirmalar, Faz |, Turkiye
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Overview of phase I clinical trials in Turkey

Selcuk Sen

Istanbul University, Istanbul Faculty of Medicine, Department of Medical Pharmacology, Division of Clinical Pharmacology,
Istanbul, Turkey

Objectives: Phase | clinical trials can be defined as first-time in humans studies and are mainly performed to test the safety of a new medical
intervention. This work aimed to overview the current landscape of phase I clinical trials in Turkey.

Materials-Methods: All early phase | and phase | clinical trials registered in the ClinicalTrials. gov database was extracted for Turkey (Last
accessed: September 2021). At the next step, the results were filtered and evaluated for descriptive analysis.

Results: The total number of registered clinical trials was 7503 in the ClinicalTrials.gov database for Turkey. The total number of phase | and
early phase | clinical trials was 100 among all registered clinical trials. Of these 100 records, 9 records were bioequivalence studies, and 2
records were preclinical studies. The remaining 89 studies were included in descriptive analysis. The numbers of early phase |, phase |, and
combined phase | / Il trials were 16, 44, and 29 respectively. The involvement of industry sponsorship was 57% (51/89) in registered trials.
Twenty-six of the registered studies were including the pediatric population. The numbers of first-posted (registered) trials in the last five
years (2016 and after), between 2011 and 2015, before 2010 were 44, 36, and 9 respectively. The percentages of trials having the status of
completed and currently recruiting participants were 48% (43/89) and 21% (19/89) respectively. The status of other remaining records were
active but currently not recruiting participants (n=8), terminated (n=6), and unknown (n=13). Additionally, 6 phase | clinical trials were related
to the ongoing COVID-19 pandemic.

Conclusions: There was a considerable increase in the number of phase I clinical trials last decade, however, the current total number of
phase | clinical trials in Turkey is not at the expected level. In addition to the establishment of new phase I clinical trial centers, both
institutions and regulatory authorities should continue to make improvements and increase the collaborations in the field of early clinical
phases of drug development.

Keywords: Clinical trials, Phase I, Turkey
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S45
Covid-19 pandemisinde geleneksel ve tamamlayici tip kullanimi ve iligkili faktorler

Hatice iKIISIKY, Elif 0GUZ2, Feyza KUTAY YILMAZ!, Mehmet Akif SEZEROL3, Yusuf TASCI3, Berna TERZIOGLU BEBITOGLU?,

Isil MARALL
listanbul Medeniyet Universitesi Halk Saglig1 Anabilim Dali, istanbul, Tiirkiye
2jstanbul Medeniyet Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, istanbul, Tiirkiye

3jstanbul Universitesi Saglik Bilimleri Enstiitiisi, istanbul, Tirkiye

Giris: Ozellikle bitkisel kokenli besin desteklerini kapsayan geleneksel ve tamamlayici tip (GETAT) uygulamalarinin COVID-19 enfeksiyonundan
korunma ve tedavisinde kullanimina yonelik internet kaynaklari ve sosyal medyada yer alan, genelde herhangi bir kanita dayanmayan bilgiler
bu uygulamalarin artmasina ve bilingsiz bir sekilde kullanilmasina yol agmaktadir. Bu g¢alismanin amaci, COVID-19 pandemi siirecinde aile
saghgi merkezine basvuran hastalarin GETAT uygulamalarina yonelik davraniglarini ve GETAT kullanimina iligkin faktorleri belirlemektir.

Gereg-Yontem: Tanimlayic tipte olan bu calismaya istanbul ilinde iki aile sagligi merkezine bagvuran ve arastirmacilar tarafindan hazirlanan
anket formunu cevaplamayi kabul eden 18 yas Usti gonulll bireyler dahil edilmistir. Anketin ilk bélim sosyodemografik bilgilerle ilgili, ikinci
b6lim ise pandemi déneminde GETAT kullanim sikligi, davraniglar, tercihleri ve kullanim stirelerini belirleyen sorulardan olusmustur. Veriler
SPSS 22 programinda analiz edilmis ve p anlamlilik diizeyi 0, 05 olarak kabul edilmistir.

Bulgular: Calismaya toplam 352 kisi dahil edildi. Katiimcilarin yas ortalamasi 37.8+15.0 yil olup, ¢ogunlugu kadindi (%67.6). Salgin dncesi
donemde katilimcilarin %9,7’si GETAT yontemlerini sik ; %39,2’si bazen, %51,1’i ise hi¢ kullanmadigini belirtti. Salgin doneminde GETAT
kullanim orani %34,1’dir. GETAT yontemi olarak katilimcilarin buyltk gogunlugu (%87,5) bitkisel Grlin ve takviye urin kullanimini tercih
etmistir. Salgin doneminde GETAT kullananlarin en fazla kullanim nedeni bagisiklik sistemini gliglendirmek (%77,5) olup, buyik ¢ogunlugu (%
67,5) sadece COVID-19’dan korunmak amaci ile kullandigini bildirdi. GETAT kullananlarin % 41,7’si internet, sosyal medya ya da yakinindan
bilgi aldigini belirtti. Katiimcilarin %30’u GETAT a baglarken kullanmakta oldugu diger ilaglari kestigini ve % 51,7’si olusabilecek yan etkilerle
ilgili bilgi almadigini séyledi. Bununla birlikte 2 kisi yan etkilerden dolayi kullandigi bitkisel Griini kesmistir. Katilimcilarin % 58,1’i kullandigi
GrinG aktar ya da internetten almis olup, % 73,7’si en az Ug Uriin ve %57’si en az 5 Urtin kullanmigtir. Salgin doneminde GETAT kullanimi orani
yas ve egitim durumuna gore farklilik géstermedi. (p>0,05).

Sonug: COVID-19 pandemisi stirecinde GETAT kullaniminin basta bitkisel ve takviye trinlerde olmak tzere arttigi gérilmektedir. Halkin bu
konuda bilinglendirilmesi ve yanhs kullanimlarin 6nlenmesi gerekmektedir.

Anahtar Kelimeler: COVID-19 pandemisi, geleneksel ve tamamlayici tip, bitkisel Grtin
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Traditional and complementary medicine use and associated factors in the covid-19 pandemic

Hatice IKIISIKY, Elif OGUZ?2, Feyza KUTAY YILMAZ!, Mehmet Akif SEZEROL3, Yusuf TASGI3, Berna TERZIOGLU BEBITOGLU?, Isil
MARAL!

1Department of Public Health, Faculty of Medicine, istanbul Medeniyet University, istanbul
2Department of Medical Pharmacology, Faculty of Medicine, istanbul Medeniyet University, istanbul

3Institute of Health Sciences, Istanbul University, Department of Public Health, Uskiidar Provincial Health Directorate,
istanbul, Turkey

Introduction: The non-evidence-based informations on the internet and social media about the use of traditional and complementary
medicine (TCM), especially in herbal products for the prevention and treatment of COVID-19 infection, leads to the increase and unconscious
use of these practices. The aim of this study is to determine the behaviors of patients who applied to the family health center during the
COVID-19 pandemic process about TCM applications and the factors related to the use of TCM.

Material and method: The volunteers over the age of 18 who applied to two family health centers in Istanbul and agreed to answer the
questionnaire prepared by the researchers were included in this descriptive study. The first part of the questionnaire was about
sociodemographic information, and the second part included questions about the frequency of use of TCM during the pandemic period,
behaviors, preferences and duration of use. The data were analyzed in the SPSS 22 program and the p significance level was accepted as 0.
05.

Results: A total of 352 participants were recruited. The mean age of the participants was 37,8+15,0 years and the majority were females
(67.6 %). A 9.7% of the participants stated that they used TCM methods frequently, 39.2% sometimes and 51.1% never used before
pandemic.TCM use was reported by 34.1%.of the participants during the pandemic period. The majority of the participants (87.5%) preferred
the use of herbal products and supplements for TCM. The most common reason for using TCM during the epidemic period was to strengthen
the immune system (77.5%), and the majority (67.5%) reported that they used it only for the purpose of protection from COVID-19. A 41.7%
of TCM users stated that they got information from internet, social media or their relatives. A 30% of the participants reported that they
stopped other drugs they were using when starting GETAT, and 51.7% did not receive information about possible side effects. However, 2
people discontinued the herbal product they used due to side effects. 58.1% of the participants bought the product they used by transfer or
online, 73.7% of them used at least three products and 57% of them at least 5 products. The rate of use of TCM during the epidemic did not
differ according to age and educational status. (p>0.05).

Conclusions: TCM use increased during the COVID-19 pandemic mainly in herbal products and supplements. It is necessary to raise awareness
of the public on this issue and to prevent misuse.

Keywords: COVID 19 pandemic, traditional and complementary medicine, herbal product
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Tiirkiye’de en ¢ok tiiketilen ilaglarin kiralite 6zelliklerinin ve maliyete yansimalarinin incelenmesi
Volkan AYDIN?, Ayfer BAHAR?, Caner VIZDIKLAR?, Ahmet AKICI2
listanbul Medipol Universitesi, Uluslararasi Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, istanbul, Tiirkiye

2Marmara Universitesi Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, istanbul, Tiirkiye

Amag: Molekillerin geometrik 6zelliginden kaynaklanan kiralite, ilaglarin etkililik ve givenlilik profillerini etkileyebilen parametrelerden
biridir. Cesitli saglik otoriteleri ilaglarin olabildigince saf enantiyomer olarak gelistirilmesini énermektedir. Bu ¢calismada Turkiye’de en ¢ok
kullanilan 100 etkin maddenin kiralite detaylarinin ve bunlarin maliyete yansimalarinin incelenmesi amaglandi.

Gereg¢-Yontem: |QVIA Tirkiye biriminden edinilen, 2019 yilina ait tlke geneli satig verileri kullanilarak en ¢ok kutu satisi yapilan 300 farkh
ticari markaya (975 farkli farmasétik formda/yitilikte) erisildi. Bu triinlerin kutu bazindaki satis rakamlari etkin maddelerine gére siniflanarak
en ¢ok kullanilan 100 etkin madde belirlendi. S6z konusu etkin maddeler Anatomik Terapétik Kimyasal (ATC) siniflamasinin 1. diizeyine gére
gruplandirildi ve kiralite durumlari incelendi. Etkin maddelerin 2019 yili reel maliyetleri depocu ¢ikis fiyati Gzerinden Turk Lirasi (TL) olarak
degerlendirildi ve kiralite durumlarina gére maliyetleri hesaplandi.

Bulgular: Tirkiye’de 2019 yilinda en gok tiiketilen 100 ilacin %28,0'inin akiral, %72,0"inin kiral oldugu saptandi. Kiral ilaglarin %59,7’si saf
enantiyomer, %40,30 kiral karisimdi. ATC-1 diizeyinde yalnizca “N-sinir sistemi”nde akiral ilaglar, diger dokuz grupta ise kiral ilaglar baskindi.
Kiral ilaglar 6zelinde, “R-solunum sistemi”, “N-sinir sistemi”, “M-kas ve iskelet sistemi” ve “C-kardiyovaskiler sistem” ilaglarinda kiral
kansimlar, diger gruplarda ise saf enantiyomerler baskindi. “H-hormonlar” ve “J-antiinfektifler” igerisindeki kiral ilaglarin tamami saf
enantiyomerdi. En sik tiiketilen ilk 10 ilacin dérdi kiral karisim, Gicli akiral ve geri kalan (gl ise saf enantiyomerdi. ilk ¢ ilag sirasiyla
parasetamol, diklofenak ve asetilsalisilik asit idi ve bunlarin hepsi akiraldi. incelenen ilaglarin toplam maliyeti 7,01 milyar TL idi. Akiral ilaglar
toplam maliyetin %29,6’sin1 olustururken, kiral karisimlar tim kiral ilaglarin maliyetinin %46,2’sini, saf enantiyomerler ise %53,8'ini
olusturmaktaydi.

Sonug: Bu ¢alismada en ¢ok kullanilan ilaglar iginde saf enantiyomerlerin sayi ve maliyet bakimindan éne giktigi saptandi. Kullanim alanlarina
gore ilaglarin kiralite dagilimlari farklihk gostermekteydi. Bu tespitler, ilag gelistirme trendlerindeki degisimlerin pazardaki dagilima yansidigini
ortaya koymaktadir.

Anahtar Kelimeler: stereoizomerizm, sik kullanilan, rasemat, tek enantiyomer, maliyet
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Investigation of the chiral characteristics of the most commonly utilized drugs in Turkey and their reflections on cost
Volkan AYDIN?, Ayfer BAHAR?, Caner VIZDIKLAR?, Ahmet AKICI2
IIstanbul Medipol University, International School of Medicine, Department of Medical Pharmacology, Istanbul, Turkey

2Marmara University, School of Medicine, Department of Medical Pharmacology, Istanbul, Turkey

Objectives: Chirality, which is related to geometric properties of molecules, might affect efficacy and safety of drugs. Various health
authorities recommend new drugs be developed as pure enantiomers as possible. We aimed to examine chirality details of the most
commonly utilized 100 drugs in Turkey and their reflections on cost.

Materials-Methods: Using nationwide sales data of 2019 from IQVIA Turkey, 300 brands (in 975 pharmaceutical forms/strength) with highest
box sales were obtained. Sales figures of brands based on boxes sold were classified by active substances to determine the most commonly
utilized 100 active substances. These were grouped by first level of Anatomical Therapeutic Chemical (ATC) classification and their chiral
status were examined. Real costs arising from warehouse exit prices were evaluated in Turkish liras (TL) and their distribution by chiral status
were calculated.

Results: We identified 28.0% of top 100 drugs as achiral and 72.0% as chiral. 59.7% of chiral drugs were pure enantiomers and 40.3% were
chiral mixtures. Achiral drugs were predominant in “N-nervous system”, whereas chirals were more common in other nine ATC-1 groups.
Among chiral drugs, mixtures were more frequent in “R-respiratory system”, “N-nervous system”, “M-musculoskeletal system” and “C-
cardiovascular system”, while pure enantiomers were predominant in other groups. All chiral drugs in "H-hormones" and "J-antiinfectives"
were pure enantiomers. Four of top 10 drugs were chiral mixtures, three were achiral and three were pure enantiomers. Top three drugs
(paracetamol, diclofenac, and acetylsalicylate) were achiral. Total cost was 7.01 billion TL, of which achiral drugs accounted for 29.6%. Chiral
mixtures constituted 46.2% of chiral drug costs, whereas pure enantiomers comprised 53.8%.

Conclusions: Pure enantiomers were prominent among most commonly utilized drugs in terms of amount and cost. Chiral distribution of
drugs differed by usage areas. These results reveal that changes in drug development trends are reflected to market distribution.

Keywords: stereoisomerism, top-selling, racemate, single enantiomer, cost
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Yerli aginin klinik faz ¢alismalarina katilan géniilliiler ile anket ¢calismasi

Zafer SEZERY2, Ahmet INAL'2, Seda CAYMAZ YILMAZ!

1Erciyes Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, KAYSERI, Tiirkiye

2Hakan Cetinsaya lyi Klinik Uygulama ve Arastirma Merkezi, KAYSERI, Tiirkiye

Amag: Bu ¢alisma ile Covid 19’a karsi gelistirilen yerli asinin faz 1 veya faz 2 klinik arastirmalarina katilan gonlltlerin sosyo-demografik
ozelliklerinin ve asi ve klinik galismalara bakis agilarinin degerlendirilmesi amaglanmistir.

Gereg¢-Yontem: Calisma faz 1 veya faz 2 klinik arastirmalarina katilmak igin basvuran gondlliler ile ylz ylze yapilan bir anket galismasidir.
Ankette gonullilere kapali, agik uglu veya likert tipi sorular sorulmustur. GCalismada gonillilerden cinsiyet, yas, egitim, yasadigi yer, medeni
durum, meslek gibi kisisel bilgileri toplanmistir. Gonulliilere, asi olmaktan, bir klinik arastirmaya katilmaktan dolayi duyulan endiseleri ve
klinik arastirmalara bakis agilari ile alakali sorular sorulmustur.

Bulgular: Calismamiza 18-64 yas araliginda 230 saglikli gonalli katilmistir. Gonllliler anketteki sorular klinik faz arastirmalarinin farklh
asamalarinda cevaplamislardir; %8, 3’'ti(n=19) faz 1(2. dozlama sonrasi), %34, 3’li(n=79) faz 2(tarama dénemi), %17, 4(n=40) faz 2(1. dozlama
sonrasl), %40(n=92) faz 2(2. dozlama sonrasi). Gonullulerin agi ile ilgili endise duzeyleri 5’li likert 6lgeginde (1puan=kesinlikle endise
duyuyorum 2 puan=endise duyuyorum 3 puan=kararsizim, 4puan =endise duymuyorum, Spuan=kesinlikle endise duymuyorum)
degerlendirildiginde asi 6ncesi (n=79) ortalama skoru 3, 8 iken asi olan gonullilerde(n=151); ortalama skoru 4, 15 olarak bulunmustur.
Calismadaki asi gondllilerinin bundan sonra baska bir klinik ilag veya asi ¢alismasina katiima istegi ortalama 3, 92 (1=kesinlikle katilmak
istemem, 2=katilmak istemem, 3=kararsizim, 4=katilirim, 5=kesinlikle katilirim) olarak bulunmustur.

Sonug: Bu ¢alismada Covid 19a karsi gelistirilen ilk yerli aginin klinik aragtirmasina katilan géndillilerin endise seviyelerinin disik diizeyde
oldugu gorilmustir. Gonulliler bu klinik arastirmaya katilma sebepleri arasinda yerli aginin gelisimine ve bilime katki saglamak olduklarini
belirtmislerdir. Gonullllerin cogu gelecekteki baska ilag ve asi ¢alismalarina katilma yoniinde istekli olduklarini belirtmislerdir.

Anahtar Kelimeler: asi, klinik calisma, gonulli, anket
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Survey study with volunteers participating in clinical phase studies of domestic vaccine

Zafer SEZERY2, Ahmet iINALL2, Seda Caymaz YILMAZ?

1Erciyes University Faculty of Medicine Department of Medical Pharmacology

2Hakan Cetinsaya Good Clinical Practice and Research Center

Aim: It was aimed to evaluate the socio-demographic characteristics of the volunteers who participated in the phase 1 or phase 2 clinical
trials of the domestic vaccine developed against Covid 19 and their perspectives on the vaccine and clinical studies.

Materials-Methods: This study is a survey study which was performed face to face with the volunteers applying that participated to phase 1
or phase 2 clinical trials. In the survey, closed, open-ended or likert type questions were asked to the volunteers. In the study, personal
information such as gender, age, education, place of residence, marital status, occupation were collected from the volunteers. Volunteers
were asked about their concerns related vaccinating and participating in a clinical trial, and their perspectives on clinical trials.

Results: 230 healthy volunteers between the ages of 18-64 participated in our study. Volunteers answered the questions of survey at different
stages in the clinical phase trials; 8. 3%(n=19) phase 1(after second dosing), 34. 3%(n=79) phase 2(screening period), 17. 4%(n=40) phase
2(after first dosing), 40%(n=92) phase 2(after second dosing). The level of the volunteer’s anxiety was evaluated with the 5-point likert scale
(3 point=undecided, 4 point=not worried, 5=definitely not worried), it was 3. 8 before vaccinated (n=79) while it was 4. 15 after vaccinated
(n=151). The mean score of desire of who participated to this trial to participate to another clinical medicine or vaccine trial after that was 3.
92.

Conclusion: In this study, it was observed that the anxiety level of the volunteers who participated in the clinical trial of the first domestic
vaccine developed against Covid 19 were low. Volunteers stated that among the reasons for participating in this clinical trial, they contributed
to the development of the domestic vaccine and to science. Most of the volunteers expressed their willingness to participate in further
clinical studies in the future.

Keywords: vaccine, survey, volunteers, clinical trials
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Gelismekte olan iilkelerdeki biyobenzerlerin farmakoekonomik agidan degerlendirilmesi

Ahmet Ozan OZGEN?, Devrim DEMiR DORA?

1Akdeniz Universitesi, Saglik Bilimleri Enstitiisii, Tibbi Biyoteknoloji Anabilim Dali, Antalya, Tiirkiye, Antalya, Tiirkiye

2Akdeniz Universitesi, Saghk Bilimleri Enstitiisti, Tibbi Biyoteknoloji Anabilim Dali, Antalya, Tiirkiye

Amag: Biyoteknolojik Grlin Gretim sireglerinin birgok Ulke tarafindan gelistirilebilmesi ve bu Uriinlerin kullaniminin yayginlagsmasi, biyolojik
trtnlere iliskin verilerin ve deneyimlerin 6nemli bir diizeye ulasmasini saglamistir. Jenerik/Biyobenzer ilaglarin yayginlasmasiyla piyasasindaki
rekabetin artmasi, ve gelismekte olan ulkelerin saglik harcamalarini oransal olarak diislirmesi, tim ilag sektorind, Gretim ve tedarik
maliyetlerini distirmeye, birgok liriin igin pazarlama ve satig faaliyetlerini durdurmaya zorlamaktadir.

Bu ¢alismada, Turkiye ve Arnavutluk ilag pazarlarindan elde edilen veri seti tizerine, biyolojiklerin, risk, fayda ve maliyet analizleri igin gesitli
yontemler sunulmaktadir.

Gereg¢-Yontem: Arnavutluk biyolojik ithalat verisine, yerel bir ecza deposundan, Tirkiye icin ilag kamu 6deme degisimlerine TEBRP
arayliziinden, Tiirkiye TUFE verisine TUIK sisteminden erisilmistir.

Veri setinde yer alan ilaglar, ilk olarak, Python, versiyon 3. 9. 7'de bir algoritma kullanilanarak etken madde ve marka adi dikkate alinarak
etiketlenmistir. Etiketlenen veri seti daha sonra, analiz icin R, versiyon 4. 1. 0’e aktarilarak, zaman serisi formatina dénistirilmustir (OZGEN,
2021/2021b).

Analiz icin kullanilan enflasyon verisi ve gelecek fiyat beklentisi R’da gerceklestirilmistir (OZGEN, 2021/2021a).

Bulgular: Tirkiye’de ruhsatlandiriimig, Tlrkiye menseli bir biyobenzerin 2016 ile 2021 yillari arasinda, kamu 6denen fiyatinda gergeklesen
degisiklikler ve TL / USD bazinda deger degisimi Sekil 1'de gorilmektedir.
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Sekil - 1: Farmasotik bir triin igin deger kaybi / Turkiye

Ayni biyobenzerin 2024 yilina kadar gergeklesebilecek deger degisimi (USD bazinda) ise tahmin yapilarak Sekil 2'de gorsellestirilmistir.
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Sekil - 2: Farmasétik bir tirtin icin dolar bazinda deger kaybi tahmini / Tirkiye

Ayni referans Griintin biyobenzeri olan baska bir Uretici tarafindan Arnavutluk’ta ruhsatlandirilmig Griintin Euro / USD bazinda deger degisimi
Sekil 3'te gorilmektedir. Arnavutluk otoritesi 2019'dan beri Giriinlin fiyatinda degisiklik yapmamistir.
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Sekil - 3: Farmasotik bir trtin igin deger kaybi / Arnavutluk

Sonug: Eldeki verilerin analizi sonucunda, Arnavutluk otoritesi ilgili biyobenzerin fiyatinda yakin zamanda olumlu bir giincelleme yapmasa
bile, Turkiye ile karsilastirildiginda pazar erisimi igin daha iyi bir tercih oldugu goziikmektedir. Ayrica ayni referans ilaca farkl bir biyobenzer
Urdn gelistirerek Turkiye ilag pazarinda dagitimini yapmak isteyen firmalar, deger kaybini gézeterek, tGretim, Uretim planlama, dagitim ve
pazarlama faaliyetlerini, fayda/maliyet gbzeterek organize etmelidirler.

Kaynaklar: Biosimilar medicines: Overview | European Medicines Agency. (n. d. ). Retrieved 30 September 2021, from https://www. ema.
europa. eu/en/human-regulatory/overview/biosimilar-medicines-overview

Crommelin, D. J. A., Sindelar, R. D., & Meibohm, B. (Eds. ). (2013). Pharmaceutical Biotechnology: Fundamentals and Applications (4th ed. ).
Springer-Verlag. https://doi. org/10. 1007/978-1-4614-6486-0

OZGEN, A. 0. (2021a)/(2021b). Forecasting Pharmaceutical Products with intermittent demand. https://github.
com/OzgenOzan/forecastpharma / https://github. com/OzgenOzan/labelproduct (Original work published 2021)
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Pharmacoeconomic evaluation of biosimilar in developing countries

Ahmet Ozan OZGEN?, Devrim DEMIR DORA% 23

1Akdeniz University, Health Sciences Institute, Department of Medical Biotechnology, Antalya, Turkey
2Akdeniz University, Faculty of Medicine, Department of Medical Pharmacology, Antalya, Turkey

3Akdeniz University, Faculty of Medicine, Department of Gene and Cell Therapy, Antalya, Turkey Correspondence

Obijectives: Pharmaceutical biotechnology is a discipline that manages all scientific, technical and legal processes of biotechnological drugs,
vaccines and diagnostic materials. Biosimilars are similar products that are not identical as in structure, to the reference biological product.

The development of biotechnological product production processes in many countries and the widespread use of these products have
enabled the data and experience on biological products to reach a significant level. The increased competition caused by the rise of
generic/biosimilar drugs, and the proportional decrease in health expenditures in developing countries force the entire pharmaceutical
industry to reduce production and supply costs, and to stop marketing and sales activities for many products.

In this study, various methods for risk, benefit and cost analyzes of biologic drugs are presented on the data set obtained from the Turkish
and Albanian pharmaceutical markets.

Materials-Methods: Albanian biological import data were accessed from a local pharmaceutical warehouse, changes in prices of the biologics
for Turkey were accessed from the TEBRP interface, and Turkey's CPI data were accessed from the TUIK system.

The drugs included in the dataset were first labeled regarding the active ingredient and brand name using an algorithm in Python, version 3.
9. 7. The labelled dataset was then converted to time series by exporting to R, version 4. 1. 0 for analysis.

Inflation data and future price expectation analysis are carried out in R.
Results: The changes in the price of a biosimilar which is licensed in Turkey, between 2016 and 2021 and the depreciation in value on TL /

USD rate are seen (Figure 1).
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Figure - 1: Depreciation of value for a pharmaceutical product / Turkey

The depreciation of value (in USD basis) of the same biosimilar until 2024 is visualized with forecasted data (Figure 2).
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Figure - 2: Forecasted depreciation of value for a pharmaceutical product / Turkey

The depreciation of value for the same biosimilar which is licensed in Albania by another manufacturer, on Euro / USD rate (Figure 3). It
should be noted that there has been no change in the price since 2019 as the decision of the Albanian Agency.
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Figure - 3: Depreciation of value for a pharmaceutical product / Albania

Conclusions: Based on the analysis of the data used, although the Albanian pharmaceutical agency is not expected to update the price of the
analyzed biosimilar anytime soon, it appears to be a better choice for market access compared to Turkey. In addition, companies that want
to develop a different biosimilar product for the same reference drug and distribute it in the Turkish pharmaceutical market should organize
their production, production planning, distribution and marketing activities by considering the cost/benefit.

Keywords: Biosimilar Pharmaceuticals, Data Science, Forecasting, R programming language
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S49

Rxr agonisti beksarotenin Ips'nin neden oldugu enflamatuvar hiperaljeziyi 6nleyici etkisine tlr4/myd88'e bagiml pro-
enflamatuvar, antiapopitotik ve antienflamatuvar sinyal ileti yollari katkida bulunmaktadir

Omer BAHCELI, Sefika Pinar SENOL, Meryem TEMiZ RESITOGLU, Mehmet Furkan HORAT, Seyhan SAHAN FIRAT,
Bahar TUNCTAN

Mersin Universitesi, Eczacilik Fakiiltesi, Farmakoloji Ana Bilim Dali, Mersin, Tiirkiye

Amag: Bu calismada, bir toll benzeri reseptor (toll-like receptor; TLR) 4 agonisti olan lipopolisakkarit (LPS) ile farelerde olusturulan
enflamatuvar hiperaljezi modelinde retinoit X reseptoril (RXR) agonisti beksarotenin santral sinir sistemi (SSS)'de TLR4/miyeloit farklilasma
faktort (myeloid differentiation factor; MyD) 88'e bagimli pro-enflamatuvar ve antiapopitotik sinyal ileti yollari tzerindeki etkisinin
arastirlimasi amaglanmistir.

Gereg-Yontem: Deneylerde 5 gruba ayrilan farelerin beyin ve omurilik dokulari kullanilmigtir: (1) Serum fizyolojik (SF) (10 ml/kg;
intraperitoneal [i. p.]) (n=4), (2) LPS (10 mg/kg; 10 mi/kg; i. p.) (n= 4), (3) dimetilstlfoksit (DMSO) (4 ml/kg; subkitan [s. k.]) (n= 4), (4)
SF+beksaroten (10 mg/kg; 4 ml/kg; s. k.) (n= 4) ve (5) LPS+beksaroten (10 mg/kg; 4 ml/kg; s. k.) (n= 4). Doku homojenatlarindan hazirlanan
stpernatantlarda B-tUbdlin, timor nekrozlastirici faktor (tumor necrosis factor; TNF) reseptori ile iliskili faktor (TNF receptor-associated
factor; TRAF) 6, kB inhibitorl (inhibitor of kB; IkB)-a, fosforile IkB-a, IkB kinaz inhibitori (/kB kinase; IKK) o/B/T, fosforile IKKa/B/T, fosforile
IKKT, mitojen ile etkinlestirilen protein kinaz (mitogen-activated protein kinase; MAPK) kinaz (MAPK kinase; MEK) 1/2, fosforile MEK1/2,
ekstraseliiler sinyal ile diizenlenen kinaz (extracellular signal-regulated kinase; ERK) 1/2, fosforile ERK1/2, c-Jun, fosforile c-jun, Akt1, fosforile
Akt1, siklik adenozin monofosfat yanit elementi baglayici protein (cyclic adenosine monophosphate-response element binding protein; CREB)
1, fosforile CREB1, B hiicresi lenfoma protein (B-cell lymphoma; Bcl)-2 ve peroksizom proliferator ile etkinlestirilen reseptor (peroxisome
proliferator-activated receptor; PPAR) a/B/T proteinlerinin ekspresyonu immunoblotting yéntemiyle élgtlmustir.

Bulgular: Endotoksemik farelerin dokularinda Akt1, CREB1, Bcl-2, PPARa/B/I protein ekspresyonundaki/etkinligindeki azalmaya, TRAF6, IkB-
a, IKKa/B/T, MEK1/2, ERK1/2 ve c-jun protein ekspresyonundaki/etkinligindeki artmanin eslik ettigi gbzlenmistir. LPS'nin neden oldugu bu
degisiklikler beksaroten ile 6nlenmistir.

Sonug: Bulgularimiz, beksarotenin SSS'de hem TLR4/MyD88'e bagimli pro-enflamatuvar IRAK4/IRAK1/2/TRAF6/TAK1/IKKa/B/I/IkB-o/NF-kB
ve TRAF6/TAK1/MEK1/2/ERK1/2/AP-1 sinyal ileti yolu etkinligindeki azalma hem de TIRAP/PI3K/Akt1/CREB1/Bcl-2 antiapopitotik sinyal ileti
yolu etkinligi ile antianflamatuvar PPARa/B/T proteinlerinin ekspresyonunda artmaya yol acarak LPS'nin neden oldugu enflamatuvar
hiperaljeziyi 6nleyebilecegini dislindirmustlr.

[Bu ¢alisma, Mersin Universitesi Bilimsel Arastirma Projeleri Birimi (2021-1-TP2-4299) tarafindan desteklenmistir.]

Anahtar Kelimeler: Lipopolisakkarit, Enflamatuvar hiperaljezi, Beksaroten, RXR, TLR4/MyD88 sinyal ileti yolu
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Tir4/myd88-dependent pro-inflammatory, antiapoptotic, and antiinflammatory signaling pathways contribute to
preventive effect of bexarotene, a rxr agonist, against Ips-induced inflammatory hyperalgesi

Omer BAHCELI, Sefika Pinar SENOL, Meryem TEMIiZ-RESITOGLU, Mehmet Furkan HORAT, Seyhan SAHAN-FIRAT, Bahar
TUNCTAN

Department of Pharmacology, Faculty of Pharmacy, Mersin University, Mersin, Turkey

Objectives: The aim of this study was to investigate the effect of retinoid X receptor (RXR) agonist bexarotene on toll-like receptor
(TLR)/myeloid differentiation factor (MyD) 88-dependent pro-inflammatory and antiapoptotic signaling pathways in the central nervous
system (CNS) in inflammatory hyperalgesia model induced by a TLR4 agonist, lipopolysaccharide (LPS), in mice.

Materials-Methods: Brain and spinal cord tissues of mice divided into 5 groups were used in the experiments: (1) saline (10 ml/kg; i. p. ) (n=
4), (2) LPS (10 mg/kg; 10 ml/kg; i. p. ) (n=4), (3) dimethyl sulfoxide (DMSO) (4 ml/kg; s. c. ) (n=4), (4) saline+bexarotene (10 mg/kg; 4 ml/kg;
s. C. ) (n=4) ve (5) LPS+bexarotene (10 mg/kg; 4 ml/kg; s. c. ) (n= 4). Supernatants prepared from tissue homogenates will be used for the
measurement of expression of B-tubulin, tumor necrosis factor (TNF) receptor-associated factor (TRAF) 6, inhibitor of kB (IkB)-a,
phosphorylated IkB-a, inhibitor of IkB kinase (IKK) a/B/r, phosphorylated IKKa/B/T, mitogen-activated protein kinase (MAPK) kinase (MAPK
kinase; MEK) 1/2, phosphorylated MEK1/2, extracellular signal-regulated kinase (ERK) 1/2, phosphorylated ERK1/2, c-Jun, phosphorylated c-
jun, Akt1, phosphorylated Akt1, cyclic adenosine monophosphate-response element binding protein (CREB) 1, phosphorylated CREB1, B-cell
lymphoma (Bcl)-2, and peroxisome proliferator-activated receptor (PPAR) a/B/I proteins by using the immunoblotting method.

Results: It was observed that decreased protein expression/activity of Aktl, CREB1, Bcl-2, PPARa/B/I was associated with increased TRAF6,
IkB-a, IKKa/B/T, MEK1/2, ERK1/2, and c-jun protein expression/activity in the tissues of endotoxemic mice. The LPS-induced changes were
also prevented by bexarotene.

Conclusions: Our findings suggested that a decrease in the pro-inflammatory TLR4/MyD88-dependent
IRAK4/IRAK1/2/TRAF6/TAK1/IKKa/B/r/1kB-a/NF-kB and TRAF6/TAK1/MEK1/2/ERK1/2/AP-1 signaling pathways as well as an increase in the
antiapoptotic TIRAP/PI3K/Akt1/CREB1/Bcl-2 signaling pathway and antiinflammatory PPARo/B/I proteins in the CNS of mice participates in
the protective effect of bexarotene against inflammatory hyperalgesia induced by LPS.

[This work was supported by the grant from Mersin University (2018-1-TP3-2814).]

Keywords: Lipopolysaccharide, Inflammatory hyperalgesia, Bexarotene, RXR, TLR4/MyD88 signaling pathway
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Farelerde olusturulan kronik deneysel otoimmiin ensefalomiyelit modelinde ¢6ziinebilir epoksit hidrolaz inhibisyonunun
terapotik etkisine flc 4 aracilikli antiapopitotik sinyal ileti yolunun etkinligindeki artma katkida bulunmaktadir

Mehmet Furkan HORAT?, Sefika Pinar SENOLY, Omer BAHCELI!, Meryem TEMIiZ RESITOGLU?, Seyhan SAHAN FIRAT?,

Serhan SEVIM2, Bahar TUNCTAN?
1Mersin Universitesi, Eczacilik Fakiiltesi, Farmakoloji Ana Bilim Dali, Mersin, Tiirkiye

2Mersin Universitesi, Tip Fakiiltesi, Néroloji Ana Bilim Dali, Mersin, Tiirkiye

Amag: Bu calismada, farelerde miyelin oligodendrosit glikoprotein (MOG)ss.ss peptit kullanilarak olusturulan kronik deneysel otoimmin
ensefalomiyelit (DOE) modelinde ¢6zlinebilir epoksit hidrolaz (¢EH) inhibisyonunun hastalik bulgular Uzerindeki yararli etkisinin
mekanizmasinin fosfolipaz C (FLC) B4 aracilikl antiapopitotik sinyal ileti yolu ile iliskilendirilerek arastirilmasi amaglanmistir.

Gereg-Yontem: Deneylerde 3 gruba ayrilan C57BL/6 disi farelerin beyin ve omurilik dokulari kullanilmistir: (1) MOG35-55 peptit (200 mg/fare;
0.1 ml/fare; subkutan [s.k.])+pertusis toksin (PT) (400 ng/fare; 0.1 ml/fare; intraperitoneal [i.p.])+sodyum fosfat tamponu (SFT) (0.1 ml/fare;
i.p.), (2) MOG35-55 peptit (200 mg/fare; 0.1 ml/fare; s.k.)+PT (400 ng/fare; 0.1 ml/fare; i.p.)+dimetilsulfoksit (DMSO) (0.1 ml/fare; i.p.) ve (3)
MOG35-55 peptit (200 mg/0.1 ml/fare; s.k.)+PT (400 ng/fare; 0.1 ml/fare; i.p.)+triflorometoksifenil-3-(1-propiyonilpiperidin-4-il)ire (TPPU)
(3 mg/kg; 0.1 ml/fare; i.p.). Doku homojenatlarindan hazirlanan siipernatantlarda ¢EH, FLC B4, Akt1, fosforile Aktl, mitojen ile etkinlestirilen
protein kinaz kinaz (mitogen-activated protein kinase kinase; MEK) 1/2, fosforile MEK1/2, ekstraseliler sinyal ile diuzenlenen kinaz
(extracellular signal-regulated kinase; ERK) 1/2, fosforile ERK1/2, siklik adenozin monofosfat yanit elementi baglayici protein (cyclic adenosine
monophosphate-response element binding protein; CREB) 1, fosforile CREB1 ve B-cell lymphoma (Bcl)-2 proteinlerinin ekspresyonu
immunoblotting yontemiyle dlglimustir.

Bulgular: TPPU uygulanan farelerin dokularinda, SFT ve DMSO gruplarina gére, ¢EH protein ekspresyonunun daha dustik, FLC B4, fosforile
Akt1, fosforile MEK1/2, fosforile ERK1/2, fosforile CREB1 ile Bcl-2 proteinlerinin ekspresyonunun daha yiiksek oldugu, ayrica Aktl, MEK1/2,
ERK1/2 ve CREBL1 protein ekspresyonunun degismedigi gortlmustar.

Sonug: Bulgularimiz, TPPU ile ¢EH inhibisyonunun DOE'de gorilen hastalik bulgularini azaltici etkisine, farelerin santral sinir sisteminde
antiapopitotik FLC B4/Akt1/MEK1/2/ERK1/2/CREB1/Bcl-2 sinyal ileti yolu etkinligindeki artmanin katkida bulunabilecegini disiindtrmustir.

[Bu ¢alisma, Mersin Universitesi Bilimsel Arastirma Projeleri Birimi (2021-1-TP3-4394) ve TUBITAK (2215092) tarafindan desteklenmistir.]

Anahtar Kelimeler: Coziinebilir epoksit hidrolaz, TPPU, Kronik deneysel otoimmiin ensefalomiyelit, Apopitoz, FLC
B4/Akt1l/MEK1/2/ERK1/2/CREB1/Bcl-2 sinyal ileti yolu
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Increased activity of plc B4-mediated antiapoptotic signaling pathway contributes to the therapeutic effect of soluble
epoxide hydrolase inhibition in chronic eae model in mice

Mehmet Furkan HORAT1, Sefika Pinar SENOL?, Omer BAHCELI?, Meryem TEMIiZ-RESITOGLU?, Seyhan SAHAN-FIRAT?, Serhan
SEViMZ,

Bahar TUNCTAN?
1Department of Pharmacology, Faculty of Pharmacy, Mersin University, Mersin, Turkey

2Department of Neurology, Faculty of Medicine, Mersin University, Mersin, Turkey

Obijectives: The aim of this study was to investigate the mechanism of the beneficial effect of soluble epoxide hydrolase (sEH) inhibition on
disease signs in relation to antiapoptotic phospholipase C (PLC) B4-mediated signaling pathway in chronic experimental autoimmune
encephalomyelitis (EAE) model induced by myelin oligodendrocyte glycoprotein (MOG)ss.ss peptide in mice.

Materials-Methods: Brains and spinal cords of C57BL/6 female mice divided into 3 groups were used in the experiments: (1) MOG35-55
peptide (200 mg/mouse; 0.1 ml/mouse; subcutaneous [s.c.])+pertusis toxin (PT) (400 ng/mouse; 0.1 ml/mouse; i.p.)+phophate-buffered
saline (PBS) (0.1 ml/mouse; i.p.), (2) MOG35-55 peptide (200 mg/mouse; 0.1 ml/mouse; s.c.)+PT (400 ng/fare; 0.1 ml/mouse; i.p.)+dimethyl
sulfoxide (0.1 ml/mouse; i.p.), and (3) MOG35-55 peptide (200 mg/0.1 ml/mouse; s.c.)+PT (400 ng/mouse; 0.1 ml/mouse;
i.p.)+trifluoromethoxyphenyl-3-(1-propionylpipe-ridin-4-yl)urea (TPPU) (3 mg/kg; 0.1 ml/mouse; i.p.). Supernatants prepared from tissue
homogenates were used for the measurement of sEH, PLC B4, Aktl, phosphorylated Aktl, mitogen-activated protein kinase kinase (MEK)
1/2, phosphorylated MEK1/2, extracellular signal-regulated kinase (ERK) 1/2, phosphorylated ERK1/2, cyclic adenosine monophosphate-
response element binding protein (CREB) 1, phosphorylated CREB1, and B-cell lymphoma (Bcl)-2 protein expression by using the
immunoblotting method.

Results: It was observed that, compared to the PBS and DMSO groups, protein expression of sEH was lower, expression PLC B4,
phosphorylated Aktl, phosphorylated MEK1/2, phosphorylated ERK1/2, phosphorylated CREB1, and Bcl-2 proteins was higher, and
expression of Aktl, MEK1/2, ERK1/2, and CREB1 proteins was not changed in the tissues of mice-treated with TPPU.

Conclusions: Our findings suggest that increased activity of antiapoptotic PLC p4/Akt1/MEK1/2/ERK1/2/CREB1/Bcl-2 signaling pathway in
the central nervous system of mice contributes to the attenuating effect of sEH inhibition by TPPU on signs of the disease seen in DOE.

[This work was supported by the grants from Mersin University (2021-1-TP3-4394) and TUBITAK (2215092).]

Keywords: Soluble epoxide hydrolase, TPPU, Experimental autoimmune encephalomyelitis, Apoptosis, PLC
B4/Akt1/MEK1/2/ERK1/2/CREB1/Bcl-2 signaling pathway
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Centaurea lycopifolia ekstraksiyon igeren kontrollii salinimh oral emiilsiyon formiilasyonun analjezik ve antiinflamatuvar
etkilerinin arastiriimasi

Sonia EBRAHIMI?, Serpil DEMIRCi2, Umay MERVE GUVEN2, Ozden TARI2, Cagri AVCI3, ilker UNAL4, Fazilet AKSUS
1Cukurova Universitesi/Biyoteknoloji, Adana, Tiirkiye
2Cukurova Universitesi/Eczacilik Fakiiltesi, Adana, Tirkiye
3Cukurova Universitesi/Veteriner Fakiiltesi, Adana, Tiirkiye
4Cukurova Universitesi, Adana, Tiirkiye

5Cukurova Universitesi/Tip Fakiiltesi, Adana, Tiirkiye

Amag: Bu calismada halk arasinda antiromatizmal olarak kullanilan Centaurea lycopifolia (CL) ekstresinden hazirlanan mikroemdilsiyon
formulasyonunun analjezik ve antiinflamatuvar etkileri arastirilmistir. Calismada CL bitkisinin toprak tistti kisimlarinin metanol ekstraksiyonu
iceren kontrollii salinimli oral emdlsiyon formilasyonlari hazirlanarak farmakolojik etkileri arastiriimistir. Bu galisma ile Glkemize endemik bir
tirin analjezik ve antiinflamatuvar etkileri ilk kez in vivo olarak arastirilarak bulunan sonuglar bundan sonraki ¢alismalar icin yol gosterici
olabilecektir.

Yontem: Kurutulmus toz haline gelen bitki materyali ¢ozlcl olarak %99.9 metanol ile karistirilarak, galkalayici ile 24 saat oda sicakliginda
6ztmlendi ve ekstre edildi. Ekstre iginde bulunan fenolik asitlerin tayini LC-MS/MS yontemi ile yapildi. Mikroem(lsiyon sistemi igin, Giggen faz
diagramlarindan yararlanildi. Bir 6n formiilasyon ¢alismasi yapilarak, Farkli yiizey aktif madde, yardimci yiizey etkin maddeler, izopropil
miristat, Tween 80, Propilen glikol 499 ve etanol kullanilarak ideal bir mikroemilsiyon sistemi hazirlandi. Formulasyon 400, 600, 800 mg/kg
dozlarda, ekstre ve placebo igerecek sekilde hazirlandi. Analjezik aktivite tail flick ve hot-plate testleri ile degerlendirildi. Antiinflamatuvar
aktivite icin karageninle inflamasyon olusturularak Randal-Sellito ve Pletismometre testleri yapildi. Ekstraksiyonun etkisi standart analjezik-
antiinflamatuvar bir ilag olan aspirinle karsilagtirildi.

Bulgular: CL bitki ekstraktinin igerisinde en yiiksek oranda quinik asit, klorojenik asit, protokatesik asit, vanillin, hesperidin, fumarik asit,
vanilik asit, kafeik asit, siringik asit, p-kumarik asit gibi fenolik asitler bulundu. Hazirlanan plasebo ve ekstre ylkli mikroemiilsiyon
formulasyonlarinin, homojen, transparan, termodinamik olarak kararli yag ve su dispersiyonlari oldugu goérildu. Farmakolojik testlerde
kullanilan dozlarda ekstrakt formiilasyonunun aspirine yakin analjezik ve antiinflamatuar etkileri oldugu gorilmustur

Sonug: Galismada, CL ekstraktinin mikroemulsiyon formilasyonunun 6zellikle disiik dozlarinda farelerde analjezik etki, sicanlarda anti-
inflamatuar etki gosterdigi bulunmustur. Bu, “biyoyararlanimi yiiksek, yan etki profili disik ve bdylece hasta uyuncu iyi olan bir
analjezik/antiinflamatuvar ilag formilasyonu hazirlanmasi” amacimiza uygun bir sonug olarak degerlendirilmistir.

Anahtar Kelimeler: Centaurea lycopifolia, Analjezik etki, Antiinflamatuvar etki, Hot plate, Fare.
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Investigation of analgesic and anti-inflammatory effects of controlled release oral emulsion formulation containing
centaurea lycopifolia extraction

Sonia EBRAHIMIZ, Serpil DEMIRCI2, Umay Merve GUVENS3, Ozden TARI4, Cagri AVCIS, ilker UNALS, Fazilet AKSU?
1Cukurova University, Institute of Science, Department of Biotechnology, Adana
2Cukurova University, Faculty of Pharmacy, Department of Pharmaceutical Botany, Adana
3Cukurova University, Faculty of Pharmacy, Department of Pharmaceutical Technology, Adana
4Cukurova University, Faculty of Pharmacy, Department of Pharmaceutical Chemistry, Adana
5Cukurova University, Faculty of Veterinary Medicine, Preclinical Sciences, Adana
6Cukurova University, Faculty of Medicine, Department of biostatistics, Adana

7Gukurova University, Faculty of Medicine, Department of Medical Pharmacology, Adana

Obijective: In this study, the analgesic and anti-inflammatory effects of the microemulsion formulation prepared from Centaurea lycopifolia
(CL) extract were investigated, which is used as an antirheumatic among the public. In the study, controlled-release oral emulsion
formulations containing methanol extraction from the aerial parts of the CL plant were prepared and their pharmacological effects were
investigated. In this study, analgesic and anti-inflammatory effects of a species endemic to our country were investigated for the first time
in vivo, and the results obtained will be a guide for future studies.

Method: The dried powdered plant material was mixed with 99.9% methanol as a solvent and extracted with a shaker at room temperature
for 24 hours. Determination of phenolic acids in the extract was made by LC-MS/MS method. Triangular phase diagrams were used for the
microemulsion system. An ideal microemulsion system was prepared by using different surfactants, co-surfactants, Isopropyl myristate,
Tween 80, Propylene glycol 499, and ethanol. The formulation was prepared at doses of 400, 600, 800 mg/kg, containing extract and placebo.
Analgesic activity was evaluated with tail-flick and hot-plate tests. For anti-inflammatory activity, inflammation was created with carrageenan
and Randal-Sellito and Plethysmometry tests were performed. The effect of extraction was compared with aspirin, a standard analgesic-anti-
inflammatory drug.

Results: Phenolic acids such as quinic acid, chlorogenic acid, protocatechuic acid, vanillin, hesperidin, fumaric acid, vanillic acid, caffeic acid,
syringic acid, p-coumaric acid were found to be the highest in the CL plant extract. It was observed that the prepared placebo and extract
loaded microemulsion formulations were homogeneous, transparent, thermodynamically stable oil and water dispersions. It has been
observed that the extract formulation has analgesic and anti-inflammatory effects close to aspirin at the doses used in pharmacological tests.

Conclusion: In the study, it was found that the microemulsion formulation of CL extract had an analgesic effect in mice and an anti-
inflammatory effect in rats, especially at low doses. This was evaluated as a result in line with our purpose of “preparing an analgesic/anti-
inflammatory drug formulation with high bioavailability, low side-effect profile and thus good patient compliance”.

Keywords: Centaurea lycopifolia, Analgesic effect, Anti-inflammatory effect, Hot plate, Mouse
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Hava yolu hiperreaktivitesi ve inflamatuvar yanit olusumunda fabp4’iin rolii
Nurdan DAGTEKIN 2, M. Furkan BURAK? 3, Karen E. INOUYE?, Giirol TUNCMAN?, Deniz KALELi DURMAN?,
Gokhan S. HOTAMISLIGIL> 4
1Farmakoloji ABD, Eczacilik Fakdiltesi, istanbul Universitesi, istanbul, Turkey

2Sabri Ulker Center for Metabolic Research, Molecular Metabolism, Harvard T. H. Chan School of Public Health, Boston, MA,
USA

3Brigham and Women's Hospital, Harvard Medical School, Boston, MA, USA
4Broad Institute of Harvard-MIT, Boston, MA, USA

Hava yolu inflamasyonu ve brons agsiri duyarliligi ile karakterize astim gibi olan heterojen hastaliklarin patogenezinde heniiz anlasilamamis
pek alan bulunmaktadir. Astim patogenezinde yag asidi baglayici protein (FABP4) veya adiposit protein-2(aP2) olarak bilinen proteinin roltni
ortaya koyan calismalar son derece kisitlidir. FABP4’un hem hiicre iginde hem de dolagimda bulunan hormonal formlarindan hangilerinin
patojeneze katkisi oldugu, FABP4’un hava yolunda hangi mekanizmalar Gzerinden etkili oldugu ve bu etkiden sorumlu hicresel kaynagi
bilinmemektedir. Bu ¢alismada FABP4’un alerjik hava yolu inflamasyonu ve hava yolu hiperreaktivitesi Gizerindeki roliiniin arastirilabilmesi
icin FABP4 genini kontrollii olarak ve arzu edilen hedef hicrelerde genetik olarak silebilmeyi mimkin kilan FABP4-f/f fare modelinde
galismalar baglatilmistir. Astim patogenezinde etkili FABP4’un kaynaginin belirlenmesi igin, 6nce dokuya spesifik olarak FABP4’dan yoksun
deney gruplarinin olusturulmasi planlanmig ve bu model olusturulup karakterize edilmistir. Ardindan yapilan pilot deneylerde, OVA veya HDM
ile induklenen deneysel FABP4-f/f-fare (kontrol grubu) alerjik astim modelinde metakolinin artan dozlar ile gergeklestirilen
bronkoprovokasyon testi sonrasinda Ry ve R degerlerinde kontrol grubuna gore bir anlamlilik gézlenmemistir. Bu nedenle, doku spesifik
olarak FABP4’dan yoksun deney gruplarindaki ¢calismalar yapilamamistir. Bu modelin optimizasyonu siirmektedir. FABP4’un hava yollari
inflamasyonundaki rolint degerlendirmek tizere galismaya in vitro ortamda insan bronsiyal epitel (BEAS-2B), fare akciger epitel (MLE-12) ve
alveolar makrofaj (MH-S) hiicre kiltirlerinde devam edilmistir. Rekombinant FABP4 uygulamasina baglh olarak, BEAS-2B hiicre kilttriinde
CCL2, TSLP; MLE-12 ve MH-S hiicre kiltirinde CCL2 gen ekspresyonlari artmistir. LPS uygulanan MH-S hicre kiltirinde FABP4
ekspresyonunun arttigi gozlenmistir. Epitel hicrelerde ise FABP4 gen ekspresyonu ve kiltir ortaminda FABP4 proteini tespit edilmemistir.
Sonug olarak in-vitro deneylerden elde edilen 6n veriler FABP4'un, sitokin Uretimini tetikledigini ve alerjen maruziyetine bagl gelisen
inflamatuvar yaniti arttirabilecegini gdstermektedir.

Bu calisma Harvard Universitesi Halk Sagligi Okulu Hotamisligil Laboratuvari/Sabri Ulker Merkezi tarafindan desteklenmistir. Nurdan
Dagtekin, Tirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) (BIDEB 2211/A-2214/A) tarafindan desteklenmistir.

Anahtar Kelimeler: Astim, Adipoz doku, aP2, FABP4, inflamasyon
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The role of fabp4 on airway hyperresponsiveness and the formation of inflammatory response in asthma pathogenesis
Nurdan DAGTEKIN 2, M. Furkan BURAK?2 3, Karen E. INOUYE?, Giirol TUNCMAN?, Deniz KALELi DURMAN?,
Gokhan S. HOTAMISLIGIL> 4
1Department of Pharmacology, Faculty of Pharmacy, Istanbul University, Istanbul, TURKEY,

2Sabri Ulker Center for Metabolic Research, Molecular Metabolism, Harvard T. H. Chan School of Public Health, Boston, MA,
USA

3Brigham and Women's Hospital, Harvard Medical School, Boston, MA, USA
4Broad Institute of Harvard-MIT, Boston, MA, USA

There are several unexplained areas in the pathogenesis of heterogenous diseases such as asthma, characterized by chronic airway-
inflammation and bronchial-hyperresponsiveness. Researches on the role of fatty acid binding protein (FABP4) also known as adipocyte-
protein-2 (aP2) in asthma pathogenesis are limited. It's not known which of the hormonal forms of FABP4, both intracellular and circulating,
contribute to asthma pathogenesis ,the mechanism by which FABP4 exerts its effect on airways, and the cellular source responsible for its
effect. In this study, studies were initiated in the FABP4-f/f-mouse model, which makes it possible to genetically delete the FABP4 gene in
desired target cells, in order to investigate the role of FABP4 on allergic airway inflammation and airway hyperreactivity. In order to determine
the source of FABP4 in the pathogenesis of asthma, firstly, tissue specific FABP4 deficient experimental models were planned and this model
was developed and characterised. Then, in pilot experiments, bronchoprovocation was performed with increasing concentrations of
methacholine in OVA or HDM induced experimental allergic-asthma-models in FABP4-f/f-mice (control group) and no difference was
observed in Ry and R.. values.Therefore tissue specific models were not studied and optimization of this model is ongoing. In-vitro studies
were conducted on human bronchial epithelial cells (BEAS-2B), mouse lung epithelial cells (MLE-12), murine alveolar macrophages (MH-S)
to evaluate the role of FABP4 protein in airway inflammation. CCL2,TSLP gene expressions in BEAS-2B; CCL2 gene expression in MLE-12 and
in MH-S were increased by recombinant-FABP4 treatment. It was observed that FABP4-gene expression was significantly increased in LPS-
treated alveolar-macrophages. FABP4-gene expression as well as FABP4 protein were not detected in epithelial cell culture. In
conclusion,preliminary data from invitro experiments have shown that FABP4 might trigger the production of cytokines and potentiate the
inflammatory-response due to allergen exposure.

The present work was supported by Harvard T.H. Chan School of Public Health/Sabri Ulker Center-Hotamisligil Laboratory. Nurdan Dagtekin
is supported by the Scientific and Technological Research Council of Turkey (TUBITAK) (BIDEB 2211/A-2214/A)

Keywords: Asthma, Adipose tissue, aP2, FABP4, Inflammation
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Tchihatchewia isatidea ekstresinin in vitro ve in vivo anti-inflamatuvar etkileri
Elif GUN?, Serhat SEVGi?, Seckin ENGINZ, Elif Nur BARUT?, Burak BARUT?, Vildan SERDAROGLUS, Arzu OZEL?,
Yesim KAYA YASAR?, Gulin RENDA*
1Karadeniz Teknik Universitesi Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, Trabzon, Tiirkiye
2Karadeniz Teknik Universitesi Eczacilik Fakiiltesi Biyokimya Anabilim Dali, Trabzon, Tiirkiye
3Karadeniz Teknik Universitesi, ilag ve Farmasétik Teknoloji Uygulama ve Arastirma Merkezi, Trabzon, Tiirkiye

4Karadeniz Teknik Universitesi Eczacilik Fakiiltesi Farmakognozi Anabilim Dali, Trabzon, Tiirkiye

Amag: T Turkiye’de endemik bir tiir olan Tchihatchewia isatide, ‘Alli gelin’ ve ‘Boya gigegi’olarak bilinmektedir. Halk arasinda antitUssif ve
yaraiyilestirici olarak kullanilmakla birlikte literatiirde bitkinin anti-inflamatuvar etkisini arastiran bir galisma bulunmamaktadir. Calismamizda
Tchihatchewia isatide toprak Ustu ekstrelerinin anti-inflamatuvar etkisi inflamatuvar mediyatorlerin olusumunda rol oynayan siklooksijenaz
(COX-1 ve COX-2) ve 15-lipoksijenaz (15-LO) enzimleri Gizerine in vitro enzim inhibisyonu galigmalari ve in vivo akut inflamasyon modeli
kullanilarak degerlendirilmistir.

Gereg- Yontem: Tchihatchewia isatidea’nin toprak Ustli kisimlarindan n-butanol, hekzan, metanol ekstreleri hazirlandi. Ekstrelerin COX-1,
COX-2 ve 15-LO aktivitelerine etkisi in vitro spektrofotometrik yontemle degerlendirildi. Yiiksek oranda enzim inhibisyonu olusturan ekstrenin
anti-inflamatuvar etkinligi formalin ile induklenen penge 6demi modelinde degerlendirildi. Bu amagla, 8-12 haftalik disi Balb/c
farelerin(n=8/grup) sag arka pencelerine intraplantar formalin (%1, 20 pl) enjeksiyonu yapildi. Formalin uygulamasindan 30 dakika énce
farelere tastyici (serum fizyolojik), ekstre (10 mg/kg ve 100 mg/kg) ve diklofenak (10 mg/kg) intraperitoneal olarak uygulandi. Formalin
uygulamasindan 30, 60 ve 120 dakika sonra 6dem kalinligi (mm) ve 6dem hacmi (pl) sirasiyla kumpas ve pletismometre ile 6lguildi. Sonuglar
ortalama t standart hata olarak sunuldu. Ekstrenin kimyasal bilesimi, sivi kromatografisi—yliksek ¢ozlintirluklu kitle spektrometrisi(LC-
HRMS)yontemi ile analiz edildi.

Bulgular: Tchihatchewia isatidea n-butanol ekstresi (TIBE) COX-1, COX-2 ve 15-LO enzimleri tzerinde en potent inhibitor etkinlik gosterdi
(sirastyla IC50 degerleri 51.25, 104.96 ve 47.98 pg/mL). In vivo akut inflamasyon modelinde, TIBE (10 mg/kg ve 100 mg/kg) ve diklofenak
formalin ile indiklenen 6dem kalinhigi ve hacmindeki artigi anlamli olarak azaltti (p<0.05). LC-HRMS analizinde TIBE’nin ana bilesikleri fumarik
asit, valinik asit, p-kumarik asit ve salisilik asit olarak tespit edildi.

Sonug: Tchihatchewia isatidea’nin COX-1, COX-2 ve 15-LO enzim inhibisyonu ve giicli anti-inflamatuvar etkinlik olusturdugu ilk kez
gosterilmistir. Potansiyel gigli bir anti-inflamatuvar bilesik /bilesiklerin tespiti ve anti-inflamatuvar etkinin detayli mekanizmasi
karsilastirmali ileri galismalarla ylratilmektedir.  Bu galisma Tarim ve Orman Bakanlgi, DKMP Genel Mudirliigt, 12. Bolge Trabzon Sube
Midurliugi tarafindan desteklenmistir.

Anahtar Kelimeler: alli gelin, anti-inflamatuvar, inflamasyon, penge 6demi, siklooksijenaz
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In vitro and iv vivo anti-inflammatory effect of tchihatchewia isatidea extract

Elif GUN?, Serhat SEVGI?, Seckin ENGIN %, Elif Nur BARUT?, Burak BARUT?, Vildan SERDAROGLU3, Arzu OZEL? 3, Yesim YASAR
KAYAL 3,

Gulin RENDA3 4
1Karadeniz Technical University, Faculty of Pharmacy, Department of Pharmacology, Trabzon, Turkey
2Karadeniz Technical University, Faculty of Pharmacy, Department of Biochemistry, Trabzon, Turkey
3Karadeniz Technical University, Drug and PharmaceuticalTechnology Application and Research Center, Trabzon, Turkey

4Karadeniz Technical University, Faculty of Pharmacy, Department of Pharmacognosy, Trabzon, Turkey

Objective: Tchihatchewia isatide, an endemic species in Turkey, is known as ‘Reddish bride’ or ‘Paint flower’. It has been commonly used as
an antitussive or a wound healer in folk medicine although its antiinflamatory effect has not been demonstrated previously. The aim of this
study was to evaluate the anti-inflammatory effect of Tchihatchewia isatide on a) inhibition of the in vitro activity of cyclooxygenase isoforms
(COX-1 and COX-2) and 15-lipoxygenase (15-L0O),enzymes that produce inflammatory mediators, and b) inhibition of acute inflammation in
VIVO.

Materials-Methods: N-butanol, hexane, methanol extracts were prepared from the aerial parts of Tchihatchewia isatidea, and the inhibitory
activities on COX-1, COX-2 and 15-LO were evaluated by spectrophotometric method.In formalin-induced paw edema test, 8-12 weeks old
female Balb/c mice(n=8/group)received intraplantar formalin (1%, 20 uL) into the right hind paws to induce paw edema. Vehicle (saline),
extract (10 mg/kg and 100 mg/kg), diclofenac (10 mg/kg) were administrated intraperitoneally 30 minutes before formalin injection.The
edema thicknesses (mm) and volume (ul) were measured 30, 60 and 120 minutes after formalin administration by a caliper and a
plethysmometer. A liquid chromatography-high resolution mass spectrometricanalysis was performed to identify the chemical composition
of the extract.

Results: N-butanol extract of Tchihatchewia isatidea (TIBE) had the most potent inhibitory activity on COX-1, COX-2 and 15-LO enzymes
(IC50=51.25, 104.96 and 47.98 pg/mL, respectively). TIBE (10 mg/kg and 100 mg/kg) and diclofenac significantly reduced formalin-induced
paw edema thickness and volume (p<0.05).The major compounds of TIBE were determined as fumaric acid, vanillic acid, p-coumaric acid and
salicylic acid.

Conclusion: To our knowledge, it is the first study demonstrating that Tchihatchewia isatidea exhibited an anti-inflammatory effect partially
through COX and 15-LO inhibition. Further studies will be performed to identify the main compound responsible for this effect.

This study was supported by Ministry of Agriculture and Forestry, General Directorate of Nature Conservation and National Parks.

Keywords: anti-inflammatory, inflammation, cyclooxygenase, paw edema, reddish bride
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Alerjik astim patofizyolojisinde kannabinoiderjik sistem iligkili mekanizmalarin arastiriimasi
Fatma UYSAL, Saliha Aysenur CAM, Seyfullah Oktay ARSLAN

Ankara Yildirim Beyazit Universitesi Tip Fakiiltesi, ANKARA, Tiirkiye

Amag: Bu ¢alismada; alerjik astim modeli olusturulan farelerde, solunum yolu inflamasyonu ve immiin cevaplar tzerinde kannabinoiderjik
sistemin rolu arastirildi.

Gereg-Yontem: Balb/c fareler, ovalbumin ile duyarlilastirilip provoke edilerek alerjik astim modeli olusturuldu. CB1 segici agonisti ACEA ve
CB2 segici agonisti JWH133 ayri ayri gruplara 0.5, 3, 5 mg/kg dozlarinda i.p. uygulandi. Reseptor antagonizma galismalari AM251 ve AM630
ile yapildi. Penh degerleri, metakolin provokasyonu altinda, tim viicut pletismografi ile, in vivo olarak kaydedildi. BAL sivisinda inflamatuvar
hiicre sayimi yapildi. Serum pro-inflamatuvar sitokinlerin diizeyleri ELISA ile &l¢iildii. Istatistiksel anlamlilik tek yénlii ANOVA veya Kruskal-
Wallis testi kullanilarak belirlendi ve p<0.05 olarak ifade edildi.

Bulgular: Duyarlilastirilan hayvanlarda inhale OVA provokosyonu, Penh degerlerini, serum IL-4, IL-5, IL-13 dlzeylerini, BAL sivisindaki
eozinofil, nétrofil, lenfosit, makrofaj sayilarini, peribronsiyoler-perialveoler bélgedeki inflamasyonu artirdi. JWH133, Penh degerlerini, serum
sitokin duizeylerini, BAL sivisindaki inflamatuvar hiicre gogiinii ve peribronsiyoler-perialveoler bolgedeki inflamasyonu doza bagh olarak
azalttl. AM251, hastalik grubuna goére artan Penh degerlerini, BAL sivisindaki inflamamatuvar hiicre goglini ve peribronsiyoler-perialveoler
bolgedeki inflamasyonu diistirdi. ACEA ve JWH133'ln birlikte uygulanmasi, tek bagina JWH133 uygulamasiyla azalan Penh degerlerini, serum
sitokin duzeylerini, BAL sivisindaki inflamatuvar hiicre goguinu ve peribronsiyoler-perialveoler bolgedeki inflamasyonu artirdi. AM251 ile
ACEA'nin birlikte uygulandigi grupta Penh degerleri ve BAL sivisindaki inflamatuvar hiicre gogi, yalniz AM251 uygulanan gruba gore daha
yuksek bulundu. AM630 ile JWH133'lin birlikte uygulandigi grupta BAL sivisindaki inflamatuvar hiicre gogui ve serum sitokin dizeyleri, yalniz
AM630 uygulanan gruba gore daha dustk bulundu.

Sonug: Alerjik astimda kannabinoiderjik sistemin belirgin bir midahalesi vardir. CB2 agonizmasi ve CB1 antagonizmasi solunum yolu agiri
duyarlilig ile inflamasyonunu azaltmakta ve immunmodilator etki gostermektedir. Kannabinoiderjik sistemin antiastmatik etkisinde,
CB1/CB2 reseptérlerinden bagimsiz mekanizmalar da rol oynayabilir.

Anahtar Kelimeler: Alerjik astim, CB1 ve CB2 reseptorleri, JIWH133, AM251, Pletismograf

254
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



054
Investigation of cannabinoidergic system-related mechanisms in the pathophysiology of allergic asthma
Fatma UYSAL, Saliha Aysenur CAM, Seyfullah Oktay ARSLAN

Ankara Yildirim Beyazit University, Faculty of Medicine

Objective: In this study; the role of the cannabinoidergic system on airway inflammation and immune responses was investigated in mouse
model of allergic asthma.

Materials-Methods: Balb/c mice were sensitized and provoked with ovalbumin to create a model of allergic asthma. CB1 selective agonist
ACEA and CB2 selective agonist JWH133 were administered i.p. to separate groups at doses of 0.5, 3 and 5 mg/kg. Receptor antagonism
studies were performed with AM251 and AM630. Penh values were recorded in vivo by whole body plethysmograph under methacholine
challenge. Inflammatory cell count was performed in BAL fluid. Serum levels of pro-inflammatory cytokines were measured by ELISA.
Statistical significance was determined using One-way ANOVA or Kruskal-Wallis test and expressed as p<0.05.

Results: In sensitized animals, provocation with inhaled OVA increased Penh values, serum IL-4, IL-5, IL-13 levels, eosinophil, neutrophil,
lymphocyte, macrophage counts in BAL fluid, inflammation in peribronchiolar-perialveolar region. JWH133 decreased Penh values, serum
cytokine levels, inflammatory cell migration in BAL fluid and inflammation in the peribronchiolar-perialveolar region in a dose-dependent
manner. AM251 decreased Penh values that increased, inflammatory cell migration in BAL fluid and inflammation in the peribronchiolar-
perialveolar region compared to the disease group. Co-administration of ACEA and JWH133 increased Penh values, serum cytokine levels,
inflammatory cell migration in BAL fluid, and inflammation in the peribronchiolar-perialveolar region, which decreased with JWH133
administration alone. Penh values and inflammatory cell migration in BAL fluid were found to be higher in the group in which AM251 and
ACEA were administered together than in the group that was administered AM251 alone. Inflammatory cell migration and serum cytokine
levels in BAL fluid were found to be lower in the group in which AM630 and JWH133 were administered together compared to the group
that was administered AM630 alone.

Conclusions: There is a marked interference of the cannabinoidergic system in allergic asthma. CB2 agonism and CB1 antagonism reduce
airway hyperresponsiveness and inflammation, and show immunomodulatory effects. CB1/CB2 receptor-independent factors may also play
arole in the observed antiasthmatic effect.

Keywords: Allergic asthma, CB1 and CB2 receptors, JWH133, AM251, Plethysmograph
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Farede lipopolisakkarit ile indiiklenen solunum yolu inflamasyonu ve bronsiyal hiperreaktivite Gizerine endojen nitrik
oksit sentaz inhibitérii asimetrik dimetilarjinin’in etkileri

Yasemin KARAMAN?, Yesim KAYA-YASAR?, Turgut Emrah BOZKURT?, Sevgen CELIK ONDERS3, inci ERDEMLI!

1Hacettepe Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, Ankara, ANKARA, Tiirkiye
2Karadeniz Teknik Universitesi Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, ANKARA, Tiirkiye

3Hacettepe Universitesi Tip Fakiiltesi Tibbi Patoloji Anabilim Dali, ANKARA, Tiirkiye

Amag: Nitrik oksit (NO) metabolizmasindaki degisiklikler solunum yolu inflamasyonu ile seyreden hastaliklarin patofizyolojisinde 6nemli yer
tutmaktadir. Asimetrik dimetilarjinin (ADMA) endojen bir nitrik oksit sentaz (NOS) inhibitoradir ve NO diizeyinin regilasyonunda énemli rol
oynar. Calismamizda; farede lipopolisakkarit (LPS) ile olusturulan deneysel solunum yolu inflamasyonunda ADMA’nin bronsiyal
hiperreaktivite ve solunum yolu inflamasyonu Gzerine etkileri arastirilmistir.

Gereg-Yontem: Farelere (disi, Balb/c) intranazal (i. n. ) LPS (0, 1 mg/ml), kontrol grubuna ise PBS uygulandi. LPS uygulamasindan 1 saat énce
ve 24 saat sonra farelere i. n. ADMA (30mg/kg) verildi ve 48. saatte anesteziye edilen farelerin trakealari kaniile edilerek ventilatére baglandi.
intratrakeal metakolin (1, 5-48 mg/mL) uygulanarak, solunum yolu direncinde meydana getirdigi doza bagiml artis in vivo olarak 8l¢iildii.
Farelerden bronkoalveolar lavaj (BAL) sivisi 6rnekleri elde edilerek bu 6rneklerde inflamatuvar hiicre sayimi yapildi ve IL-1B, IL-6 diizeyleri
olglldu. Farelerin akcigerleri izole edildi ve parankimal, peribrongiyal inflamasyon degerlendirildi.

Bulgular: LPS grubunda solunum yolu direnci (Emax=8, 16+0, 58;n=9) kontrol grubuna (Emax=4, 5010, 48; n=7) gore anlaml olarak artti. LPS,
BAL sivisi 6rneklerinde nétrofil hiicre sayisi [(%77, 82+15, 39;n=5 (LPS); %2, 6242, 10;n=5 (kontrol)] ve IL-1B, IL-6 konsantrasyonlarinda artisa
yol agti [(IL-1B igin 32, 708, 00pg/ml;n=5 (LPS); 8, 39+0, 37pg/ml;n=5 (kontrol); IL-6 i¢in 162, 18pg/ml+20, 69;n=5 (LPS); 47, 47pg/ml+0,
75;n=5 (kontrol)]. LPS uygulamasi ile farelerin akcigerlerinde parankimal ve peribrongiyal noétrofil infiltrasyonu gézlendi. Solunum yolu
fonksiyonu 8lgimi sirasinda metakolin yanitindan 15 dakika énce solunum yollarina akut olarak ADMA (200nmol/kg) uygulamasi solunum
yolu direncindeki artigi engelledi (Emax=5, 28+0, 60;n=11). Ayrica i. n. ADMA (30mg/kg) uygulamasi da solunum yolu direncindeki artigi 6nledi
(Emax=5, 2210, 31;n=6). ADMA (30mg/kg), BAL sivilarindaki nétrofil sayisindaki (%16, 3617, 32;n=6) ve IL-1B, IL-6 (sirasiyla 7, 42pg/ml+0,
35;n=6; 44, 83pg/ml+0, 81;n=6) konsantrasyonlarindaki artisi, akciger dokularindaki parankimal ve peribronsiyal inflamasyonu engelledi.

Sonug: ADMA’nin inflamasyon parametreleri Gzerindeki koruyucu etkilerinden induklenebilir NOS (iNOS) inhibisyonu ve buna bagh olarak
suprafizyolojik diizeyde NO olusumunu engelleyerek, hiicreleri NO'nun toksik etkilerine karsi korumasinin rolii olabilir.  Calisma Hacettepe
Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi (HUBAB) tarafindan TSA-2017-14475 no’lu proje kapsaminda desteklenmistir.

Anahtar Kelimeler: Asimetrik dimetilarjinin, solunum yolu inflamasyonu, lipopolisakkarit, bronsiyal hiperreaktivite
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The effects of endogenous nitric oxide synthase inhibitor asymmetric dimethylarginine on lipopolysaccharide-induced
airway inflammation and bronchial hyperreactivity in mice

Yasemin KARAMAN?, Yesim KAYA-YASARZ, Turgut Emrah BOZKURT?Y, Sevgen CELIK ONDERS3, inci SAHIN-ERDEMLI?

1Hacettepe University, Faculty of Pharmacy, Department of Pharmacology
2Karadeniz Technical University, Faculty of Pharmacy, Department of Pharmacology, Trabzon, Turkey

3Hacettepe University, Faculty of Medicine, Department of Pathology, Ankara, Turkey

Obijectives: Asymmetric dimethylarginine (ADMA) is an endogenous nitric oxide synthase (NOS) inhibitor and plays an important role in the
regulation of nitric oxide (NO) levels. In this study; the effects of ADMA on bronchial hyperreactivity and airway inflammation were
investigated in experimental airway inflammation induced by lipopolysaccharide (LPS) in mice.

Materials-Methods: Intranasal (i. n. ) LPS (0. 1 mg/ml) was administered to mice (female, Balb/c) and the control group received PBS. ADMA
(30mg/kg) was applied by i. n. route 1 hour before and 24 hours after LPS administration. 48 hours after LPS application, mice were
anesthetized, cannulated and connected to the ventilator. Dose-dependent increase in airway resistance was measured in vivo by
intratracheal administration of methacholine (1. 5-48 mg/mL). Inflammatory cells were counted and IL-1B, IL-6 levels were measured in
bronchoalveolar lavage (BAL) fluid samples. Parenchymal and peribronchial inflammation was determined in the lungs.

Results: Airway resistance was significantly increased in the LPS group (Emax=8. 1620. 58;n=9) when compared to that of control group (Emax=4.
50+0. 48; n=7). LPS led to an increase in neutrophil cell count [(77. 82%+15. 39 (LPS); 2. 62%+2. 10;n=5 (control)] and IL-1B, IL-6 levels in BAL
fluid [(32. 70+8. 00pg/ml;n=5 (LPS); 8. 39+0. 37pg/ml;n=>5 (control) for IL-1B; 162. 18pg/ml+20. 69;n=5 (LPS); 47. 47pg/ml+0. 75;n=5 (control)
for IL-6]. Parenchymal, peribronchial neutrophil infiltration was observed in the lungs from LPS group. ADMA (200nmol/kg) which was applied
acutely 15 minutes before methacholine response prevented the increase in airway resistance (Emax=5. 280. 60;n=11). |. n. ADMA (30mg/kg)
administration also inhibited the increase in airway resistance (Emax=5. 2210. 31;n=6). ADMA (30mg/kg) prevented the increase in neutrophil
counts (16. 36%+7. 32;n=69) and IL-1B, IL-6 (7. 42pg/mIi+0. 35;n=6; 44. 83pg/ml+0. 81;n=6; respectively) concentrations in BAL fluids and
parenchymal, peribronchial inflammation in lung tissues.

Conclusions: Protective effects of ADMA may be due to inhibition of inducible NOS (iNOS) and preventing NO formation at supraphysiological
concentrations and, thus protecting the cells from detrimental effects of NO. This study was supported by Hacettepe University Scientific
Research Projects Coordination Unit (grant number: TSA-2017-14475).
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Deneysel sepsis modelinde artemisinin ve hidroksiklorokinin proinflamatuar sitokin tiretimi tizerine etkilerinin
aragtiriimasi
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Amag: Sepsiste inflamatuar yanit, timor nekroz faktori a (TNF-a), interlokin-1 (IL-1), IL-6 ve IL-10 dahil olmak Uzere bazi pro- ve anti-
inflamatuar sitokinler araciligi ile ortaya gikar ve sekillenir. Hidroksiklorokin ve artemisinin, imminomodulator 6zelliklere sahip antimalaryal
ilaglardir. Bir rat sepsis modelinde artemisinin ve hidroksiklorokinin sitokinler Gzerindeki etkilerini arastirdik.

Gereg¢-Yontem: Wistar Albino tlrl yirmidort rat, randomize olarak altisarli dért gruba ayrildi. Kontrol grubuna oral serum fizyolojik, sepsis
grubuna oral serum fizyolojik ve intraperitoneal lipopolisakkarit toksin (LPS), artemisinin ve hidroksiklorokin ile tedavi edilen sepsis gruplarina
intraperitoneal LPS enjeksiyonundan bir giin ve iki saat 6nce oral 33, 33 mg/kg artemisinin veya hidroksiklorokin verildi. LPS uygulamasindan
i¢ saat sonra kan 6rnekleri alindi. Sitokin dlgiimleri igin ELISA kullanildi.

Bulgular: intraperitoneal LPS uygulamalarindan ii¢ saat sonra kontrol ratlara kiyasla serum TNF-a (146, 19+19, 16'ya karsi 106, 09+26, 82),
IL-1 (8, 70+2, 08'e karsi 3, 371, 08) ve IL-6 (11, 33+2, 57'ye karsi 6, 1411, 02) dlzeylerinde anlamli artis saptadik (p<0, 01), IL-10 artisi (255,
91438, 79'a karsl 205, 36+10, 95) ise istatiksel olarak anlamsizdi. Tum proinflamatuar sitokinlerde istatistiksel olarak anlamli artis olmasi, LPS
uygulanan ratlarda sepsisin baslangicini dogruladi.  Artemisinin: Sepsis grubuyla karsilastirildiginda, artemisinin ile 6n tedavi, serum IL-1
duzeylerini istatiksel olarak anlamli diizeyde azaltti (8, 70+2. 08'e karsi 5, 63+0. 93) (p<0, 01). TNF-a (146, 19+19, 16'ya karsi 120, 0515, 73),
IL-6 (11, 33%2, 57'ye kars! 8, 6113, 62) ve IL-10 (255, 91438, 79'a karsi 232, 73+37, 19) diizeylerindeki dlsus ise istatiksel olarak anlamsizdi.
Hidroksiklorokin: Sepsis grubuyla karsilastirildiginda hidroksiklorokin ile 6n tedavi, serum IL-1 (8, 70+2, 08'e karsi 5, 231, 18) ve IL-6 (11,
33+2, 57'ye karsi 6, 391, 57) duzeylerini istatiksel olarak anlamli diizeyde azaltti (p<0. 01). TNF-a (146, 19419, 16'ya kars1 117, 47+14, 80) ve
IL-10 (255, 91438, 79'a karsi 215, 21420, 37) dlizeylerindeki dususler istatiksel olarak anlamsizdi.

Sonug: Hem artemisinin hem de hidroksiklorokin ile 6n tedavinin, ratlarda LPS'nin neden oldugu sepsisten Ug saat sonra proinflamatuar
sitokinlerin salinimini azaitmasi, sepsisteki sitokin firtinasini dnlemede her iki ilacin da olasi bir roll olabilecegini diisiindirmektedir. Serum
sitokin Uretimindeki azalma, hidroksiklorokin tedavisi ile IL-1 ve IL-6; artemisinin tedavisi ile IL-1 igin belirgindir.

Anahtar Kelimeler: artemisinin, sitokin, hidroksiklorokin, interlékin, sepsis
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Investigation of the effects of artemisinin and hydroxychloroquine on proinflammatory cytokine production in
experimental sepsis model

Mustafa BUYUKCAVLAK?, ipek DUMAN?Z, Duygu ERYAVUZ ONMAZ3, Ali UNLU3, Ates DUMAN?
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2Necmettin Erbakan University, Meram Faculty of Medicine, Department of Medical Pharmacology, Konya, Turkey

3Selguk University, Faculty of Medicine, Department of Medical Biochemistry, Konya, Turkey

Objectives: Inflammatory response in sepsis is mediated by pro-and anti-inflammatory cytokines, including tumour necrosis factor a (TNF-
a), interleukin-1 (IL-1), IL-6, and IL-10. Hydroxychloroquine and artemisinin are antimalarial drugs with immunomodulatory properties. We
investigated the effects of artemisinin and hydroxychloroquine on cytokines in a rat model of sepsis.

Materials-Methods: Twenty-four Wistar-Albino rats were randomised into four groups of six rats. Control group received oral saline, sepsis
group received oral saline, and intraperitoneal lipopolysaccharide toxin (LPS), artemisinin, and hydroxychloroquine treated sepsis groups
received oral 33. 33 mg/kg of artemisinin or hydroxychloroquine, one day and two hours before intraperitoneal LPS injection. Blood samples
were obtained three hours after LPS challenge. ELISA was used to measure cytokines.

Results: We detected significant increases in serum TNF-a (146. 19+19. 16 vs 106. 09+26. 82), IL-1 (8. 70+2. 08 vs 3. 37+1. 08), and IL-6 (11.
33+2. 57 vs 6. 14+1. 02) levels compared to control rats three hours after intraperitoneal administration (p<0. 01), while the increase of IL-
10 (255. 91+38. 79 vs 205. 36+10. 95) was nonsignificant. Statistically significant increases in all pro-inflammatory cytokines confirmed the
onset of sepsis in LPS treated rats.  Artemisinin: Compared to the sepsis group, pre-treatment with artemisinin resulted in significant
downregulation of serum IL-1 levels (8. 70+2. 08 vs 5. 6310. 93) (p<0. 01). The decrease in TNF-a (146. 19+19. 16 vs 120. 05+15. 73), IL-6 (11.
33+2. 57 vs 8. 6113. 62), and IL-10 (255. 91+38. 79 vs 232. 73137. 19) levels were insignificant. Hydroxychloroquine: Compared to sepsis
group, pre-treatment with hydroxychloroquine resulted in significant downregulation of serum IL-1 (8. 70+2. 08 vs 5. 23+1. 18) and IL-6 (11.
33+2. 57 vs 6. 39+1. 57) levels (p<0. 01). The decrease in TNF-a (146. 19+19. 16 vs 117. 47+14. 80), and IL-10 (255. 91+38. 79 vs 215. 21+20.
37) levels were insignificant.

Conclusions: Pre-treatment with both artemisinin and hydroxychloroquine attenuates the release of proinflammatory cytokines three hours
after LPS induced sepsis in rats suggesting a possible role for both drugs in preventing cytokine storm in sepsis. The downregulation in serum
cytokines is prominent for IL-1 and IL-6 with hydroxychloroquine and IL-1 with artemisinin.

Keywords: artemisinin, cytokine, hydroxychloroquine, interleukin, sepsis
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S57
Siganlarda siklofosfamidin neden oldugu hepatotoksisitede hidrojen silfiriin rolii

Fikriye Yasemin OZATiK?, Orhan OZATiK2, Yasemin TEKSEN?, Havva KOCAK3, Neziha Senem ARI?, Cigdem CENGELLI UNEL#
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4gskisehir Osmangazi Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali., Kiitahya, Tiirkiye

Amag: Siklofosfamid (CP), yaygin olarak kullanilan bir antikanser ve immunosupresan ajandir. Ancak siddetli toksisiteler nedeniyle CP'nin
kullanimi sinirhidir. Hidrojen sulfiir (H.S), viicuttaki gesitli fizyolojik fonksiyonlarda 6nemli diizenleyici roller oynayan gaz halinde bir sinyal
molekilidir. H.S'Un CP kaynakli hepatotoksisiteye karsi etkisi bilinmemektedir. Bu galismanin amaci, Sprague-Dawley siganlarinda CP
kaynakl karaciger hasarina karsi H2S'nin hepatoprotektif etkisini degerlendirmektir.

Gereg-Yontem: Hepatotoksisite, CP'nin (200 mg/kg) tek doz intraperitoneal (ip) uygulanmasiyla indlklendi. Siganlar, tek doz CP
enjeksiyonunun (200 mg/kg) uygulanmasindan 7 giin 6nce ve 7 giin sonra bir HsS salgilayan ajan olan sodyum hidrosuilfir (NaHS, 25, 50 ve
100 pumol/kg, ip) kullanilarak H2S tedavisine tabi tutuldu. CP'nin neden oldugu hepatotoksisite, karaciger fonksiyonunun biyokimyasal analiz
ve histopatolojik degerlendirme ile test edilmesiyle degerlendirildi. Karaciger homojenatlarinda HzS, nitrik oksit, cGMP, IL-6 ve IL-10 seviyeleri
ELISA ile belirlendi.

Bulgular: H,S tedavisi, karacigerde CP kaynakli inflamasyonu, histolojik degisiklikleri ve apoptozu 6nemli 6lgtide azaltti. Bu galisma, H.S 50
umol/kg'in, anti-enflamatuar ve anti-apoptotik etkilerle CP'nin neden oldugu hepatotoksisiteyi iyilestirdigini gostermistir.

Sonug: Calismanin sonuglari, H2S'nin, CP ile iligkili hepatotoksisiteyi azaltmak igin CP tedavisine ek olarak faydali gériindugiini ve dolayisiyla
CP'nin terap6tik etkinligini artirabilecegini ortaya koydu.

Anahtar Kelimeler: Hidrojen stilfur, Siklofosfamid, Hepatotoksisite
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The role of hydrogen sulfide in cyclophosphamide-induced hepatotoxicity in rats

Fikriye Yasemin OZATIK?, Orhan OZATIK2, Yasemin TEKSEN?, Havva KOCAK3, Neziha Senem ARI2, Cigdem CENGELLI UNEL?

1Kutahya Health Sciences University, Faculty of Medicine, Department of Pharmacology. Kutahya/TURKEY
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3Kutahya Health Sciences University, Faculty of Medicine, Department of Medical Biochemistry. Kutahya/TURKEY

4Eskisehir Osmangazi University, Faculty of Medicine, Department of Pharmacology. Eskisehir/TURKEY

Obijectives: Cyclophosphamide (CP) is a commonly used anticancer and immunosuppressant agent. However the use of CP is limited due to
severe toxicities. Hydrogen sulfide (H.S) is a gaseous signaling molecule that plays important regulatory roles in various physiological
functions within the body. The effect of H.S against CP-induced hepatotoxicity is unknown. This study was aimed to evaluate the
hepatoprotective effect of H.S against CP-induced hepatic damage in Sprague-Dawley rats.

Material and Methods: Hepatotoxicity was induced by the single intraperitoneal (ip) administration of CP (200 mg/kg). Rats were treated
H.S treatment by using a HaS releasing agent, sodium hydrosulfide (NaHS, 25, 50 and 100 umol/kg, ip) 7 days before and 7 days after the
administration of a single ip injection of CP (200 mg/kg). CP-induced hepatotoxicity was evaluated by testing liver function with biochemical
analysis and histopathological evaluation. The levels of HzS, nitric oxide, cGMP, IL-6 and IL-10 in liver homogenates were determined by
ELISA.

Results: H,S cotreatment significantly reduced CP-induced inflammation, histological changes, and apoptosis in the liver. The present study
demonstrated that HzS 50 umol/kg recovers CP-induced hepatotoxicity by anti-inflammatory and anti-apoptotic effects.

Conclusion: The results of the study revealed that H:S seems to be beneficial as an adjunct to CP treatment to reduce CP-related
hepatotoxicity, and thereby can increase the therapeutic efficacy of CP.

Keywords: Hydrogen sulfide, Cyclophosphamide, Hepatotoxicity
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Nirx1 ligandi dokozahekzaenoik asidin Ips'nin neden oldugu enflamatuvar hiperaljeziyi dnleyici etkisine traf6/ikk/ikb-
a/nf-kb sinyal ileti yolunun etkinligindeki azalma katkida bulunmaktadir

Dilsah Ezgi YILMAZ, Sefika Pinar SENOL, Meryem TEMIZ RESITOGLU, Seyhan SAHAN FIRAT, Bahar TUNCTAN

Mersin Universitesi, Eczacilik Fakiiltesi, Farmakoloji Ana Bilim Dali, Mersin, Tiirkiye

Amag: Bu ¢alismada, lipopolisakkarit (LPS) ile farelerde olusturulan enflamatuvar hiperaljezi modelinde dokozahekzaenoik asit (DHA)'nin
timor nekrozlastirici faktor reseptoru ile iligkili faktér (tumor necrosis factor receptor-associated factor; TRAF) 6/kB inhibitorl (inhibitor of
kB; 1kB) kinaz (IkB kinase; IKK)/IkB-a/niikleer faktér-kB (nuclear factor-kB; NF-kB) sinyal ileti yolu tzerindeki etkisinin antienflamatuvar
nukleotit baglayici oligomerizasyon alani (nucleotide binding oligomerization domain-like receptor; NLR) X1 (NLRX1) ile iliskilendirilerek
arastirilmasi amaglanmigtir.

Gereg-Yontem: Deneylerde kullanilan fareler 7 gruba ayrilmistir: (1) Serum fizyolojik (SF), (2) LPS, (3) LPS+DHA (1 mg/kg), (4) LPS+DHA (2
mg/kg), (5) SF+DHA (3 mg/kg), (6) LPS+DHA (3 mg/kg) ve (7) LPS+DHA (10 mg/kg). DHA (10 ml/kg) SF (10 ml/kg) ya da LPS (10 mg/kg; 10
ml/kg) ile birlikte intraperitoneal yoldan uygulanmistir. SF veya LPS enjeksiyonundan 6 saat sonra farelerin 30 saniye icinde termal uyariya
tepki verme siireleri degerlendirilmistir. Deneyler sonunda farelerden beyin ve omurilik alinmistir. Doku homojenatlarinda NLRX1 ile TRAF6,
IKKa, IKKB, fosforile IKKa/IKKB, IKKy, fosforile IKKy, K63 veya K48 ile baglantili ubikuitinlenmis (K63 U veya K48 U) proteinlerinin
birlikteliklerindeki degisiklikleri belirleyebilmek amaciyla ko-immuinopresipitasyon g¢alismalari yapilmistir. Ayrica, dokularda 1kB-a, fosforile
IkB-a,, NF-kB p65, fosforile NF-kB p65 ve interlokin (interleukin; 1L)-1B proteinlerinin ekspresyonu immunoblotting yontemiyle 6lgulmustr.

Bulgular: LPS uygulanmasindan 6 saat sonra farelerin termal uyariya yanit verme sirelerinin kontrol grubundakilere gére anlamli olarak daha
az oldugu gérilmistir. LPS'nin neden oldugu hiperaljezi 3 ve 10 mg/kg dozlarda DHA ile nlenmistir. imminopresipitasyonun NLRX1 ile
yapildigi LPS uygulanan farelerin dokularinda NLRX1, IKKa, IKKB, fosforile IKKa/IKKB, IKKy ile fosforile IKKy proteinlerinin ekspresyonu artmis,
TRAF6 ile K63 U proteinlerinin ekspresyonu azalmis ve K48 U protein ekspresyonu degismemistir. Ayrica, LPS uygulanan farelerin dokularinda
IkB-a protein ekspresyonu azalirken, fosforile IkB-a, NF-kB p65, fosforile NF-kB p65 ve IL-1B proteinlerinin ekspresyonu artmistir. DHA etkili
olan disiuk dozunda (3 mg/kg) uygulandiginda ise, LPS'nin neden oldugu K63 U ve IkB-a protein ekspresyonundaki azalma ile fosforile
IKKo,/IKKB, fosforile IKKy, fosforile IkB-a,, NF-kB p65, fosforile NF-kB p65 ve IL-1B proteinlerinin ekspresyonundaki artma énlenmistir. Ote
yandan, DHA, LPS'nin NLRX1, TRAF6, IKKa, IKKB ve IKKy proteinlerinin ekspresyonunda neden oldugu degisiklikleri énlememistir.
Sonug: Bulgularimiz, NLRX1 ligandi DHA'nin enflamatuvar hiperaljeziyi 6nleyici etkisine, LPS'ye yanit olarak santral sinir sisteminde TRAF6'dan
ayrilan NLRX1'in, K63 U baglantisi Gizerinden ubikuitinlenmesindeki artigin ardindan IKK kompleksine baglanmasi sonucunda IKKa/IKKB, IKKy,
IkB-a ve NF-kB etkinligi ile IL-1 protein ekspresyonundaki azalmanin katkida bulunabilecegini diisindirmstar.

[Bu calisma, Mersin Universitesi Bilimsel Arastirma Projeleri Birimi (2019-3-TP3-3773) ve TUBITAK (2195353) tarafindan desteklenmistir.]
Anahtar Kelimeler
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A decrease in the traf6/ikk/ikb-a/nf-kb signaling pathway activity contributes to the preventive effect of
docosahexaenoic acid, a nirx1 ligand, against Ips-induced inflammatory hyperalgesia

Dilsah Ezgi YILMAZ, Sefika Pinar SENOL, Meryem TEMIZ-RESITOGLU, Seyhan SAHAN-FIRAT, Bahar TUNCTAN

Department of Pharmacology, Faculty of Pharmacy, Mersin University, Mersin, Turkey

Obijectives: The aim of this study was to investigate the effect of docosahexaenoic acid (DHA) on tumor necrosis factor receptor-associated
factor (TRAF) 6/inhibitor of kB (IkB) kinase (IKK)/IkB-a/nuclear factor (NF-kB) pathway in relation to antiinflammatory nucleotide-binding
oligomerization domain-like receptor (NLR) X1 (NLRX1) in lipopolysaccharide (LPS)-induced inflammatory hyperalgesia model in mice.

Materials-Methods: Mice were divided into 7 groups: (1) Saline, (2) LPS, (3) LPS+DHA (1 mg/kg), (4) LPS+DHA (2 mg/kg), (5) saline+DHA (3
mg/kg), (6) LPS+DHA (3 mg/kg) ve (7) LPS+DHA (10 mg/kg). DHA (10 ml/kg) was injected simultaneously with saline (10 ml/kg) or LPS (10
mg/kg) intraperitoneally. Reaction time to thermal stimuli within 30 seconds was evaluated in mice that received either saline or LPS after 6
hours. At the end of the experiments, brains and spinal cords were collected from animals. In the tissue homogenates, co-
immunoprecipitation studies were conducted to determine the changes in the association of NLRX1 with TRAF6, IKKa, IKKB, phosphorylated
IKKat/IKKB, IKKy, phosphorylated IKKy, K63- or K48-linked ubiquitinated (K63 U or K48 U) proteins. In addition, IkB-a, phosphorylated IkB-a,
NF-kB p65, phosphorylated NF-kB p65, and interleukin (IL)-1B protein expression by using the immunoblotting method.

Results: It was observed that 6 hours after LPS administration, the response time of mice to thermal stimulation was significantly less than
those in the control group. LPS-induced hyperalgesia was prevented with 3 and 10 mg/kg doses of DHA. In the tissues of LPS-treated mice in
which immunoprecipitation was performed with NLRX1, the expression of NLRX1, IKKa, IKKB, phosphorylated IKKo/IKKB, IKKy, and
phosphorylated IKKy proteins was increased, the expression of TRAF6 and K63 U proteins was decreased, and the expression of K48 U protein
did not change. In addition, IkB-a protein expression was decreased in the tissues of LPS-treated mice, while the expression of phosphorylated
IkB-a, NF-kB p65, phosphorylated NF-kB p65, and IL-1B proteins was increased. When DHA was administered at a low effective dose (3
mg/kg), it prevented the decrease in the expression of K63 U and IkB-a proteins and the increase in the expression of phosphorylated
IKKat/IKKB, phosphorylated IKKy, phosphorylated IkB-a, NF-kB p65, phosphorylated NF-kB p65, and IL-1B proteins in the NLRX1-
immunoprecipitated tissues of LPS-treated mice. On the other hand, DHA did not prevent LPS-induced changes in the expression of NLRX1,
TRAF6, IKKa, IKKB, and IKKy proteins.

Conclusions: Our findings suggested that, in the central nervous system, a decrease in the activity of IKKa/IKKB, IKKy, IkB-a, and NF-kB in
addition to IL-1B protein expression as a result of binding to the IKK complex after increased ubiquitination via the K63 U linkage following
dissociation of NLRX1 from TRAF6 in response to LPS contributes to the preventive effect of NLRX1 ligand, DHA, against inflammatory
hyperalgesia.

[This work was supported by the grants from Mersin University (2019-3-TP3-3773) and TUBITAK (2195353).]
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Tavsan izole alt 6zefagus sfinkterinde elektriksel alan uyarisi aracili nérojenik kasilma yanitlari lizerine hidrojen siilfiir’iin
gevsetici etkisinin mekanizmasinin arastirilmasi
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Amag: Hidrojen sulfiir (H2S), gastrointestinal sistemde inhibitor etkili bir gaz nérotransmitterdir. Yapilan galismalarda, gesitli dokularda 6nemli
miktarda sentezlendigi ve gevsetici etkisinin oldugu gosterilmistir. H2S'in gesitli dokularda nitrik oksit (NO) ile etkilegsiminin oldugu da
gosterilmistir. Bu ¢alismada tavsan izole alt 6zefagus sfinkterinde elektriksel alan uyarisina bagli nérojenik kasilma yanitlarinin tizerine H,S’in
gevsetici etkisinde NO ve potasyum kanallarinin katkisinin arastiriimasi amaglanmistir.

Gereg¢-Yontem: Bu calismada Yeni Zelanda albino erkek yetiskin tavsanlar kullanildi. Hayvanlar anestezi edildikten sonra karin orta hat
boélgesinden agilarak mide ile 6zefagus bileskesindeki alt 6zefagus sfinkteri gikarildi. Elde edilen seritler, 20 ml’lik Krebs-Henseleit soliisyonu
iceren organ banyosunda bir ucu organ askisina bir ucu da transdusera baglanarak yerlestirildi. Elektriksel Alan Uyarisi(EAU) aracili kasilma
yanitlari elde edildi.NO bagimli ve NO bagimsiz(L-NAME varliginda) gruplarda EAU aracili kasiima yanitlar Gzerine kiimulatif dozlarda NaHS
(H.S salivericisi, 10°- 3x10* M)) ve L-Sistein (H.S prekiirsorl, 10°-3x10° M)’in etkisi degerlendirildi. NaHS'nin etkileri, Glibenklamid (ATP
bagimli (Kx) kanal blokori) ve TEA (non-selektif K* kanal blokéri) varliginda yeniden degerlendirildi.

Bulgular: NO bagiml ve NO bagimsiz gruplarda, NaHS ve L-Sistein, EAU aracili kasilma yanitlarini, istatistiksel olarak anlamli oranda azaltti
(p<0.05).NO bagimsiz grupta gevseme yanitlarinda azalma tespit edildi (p<0.05).NO bagimh grupta, EAU aracili kasilma yanitlari tizerine
NaHS’nin gevsetici etkisi Glibenklamid varliginda degismezken, TEA varliginda NaHS’nin gevsetici etkisi azaldi (p<0.05).NO bagimsiz ortamda,
EAU aracili kasilma yanitlari Gzerine NaHS’nin gevsetici etkisi hem Glibenklamid varliginda hem de TEA varliginda azaldi (p<0.05).

Sonug: Bu sonuglar alt 6zefagus sfinkterinde hidrojen silfuirlin gevsetici etkisinin nitrik oksit ile ve potasyum kanallari ile iliskisi oldugunu
gostermektedir.

Anahtar Kelimeler: Hidrojen silfur, alt 6zefagus sfinkteri, elektriksel alan uyarisi, potasyum kanallar, nitrik oksit
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Investigation of the mechanism of the relaxing effect of hydrogen sulfide on electrical field stimulation-induced
neurogenic contractile responses in rabbit isolated lower esophageal sphincter

Aysegiil KOC?, Derya Sebile KOG 2, Celil ilker ASKIN2, Halil KARAL, Gékge Sevim OZTURK FINCAN?2, Sevil OZGER iLHANZ, Yusuf
SARIOGLU3

1Ankara Yildirim Beyazit University Faculty of Medicine, Department of Medical Pharmacology, Ankara, Turkey
2Gazi University Faculty of Medicine, Department of Medical Pharmacology, Ankara, Turkey

3jstinye University Faculty of Medicine, Department of Medical Pharmacology, Istanbul, Turkey

Objectives: Hydrogen sulfide (H2S) is a gaseous neurotransmitter with an inhibitory effect in the gastrointestinal tract. Studies have shown
that HaS is synthesized in a significant amount in various tissues and has a relaxing effect. It has also been shown that HsS interacts with NO
in various tissues. The aim of the study is to investigate the contribution of nitric oxide and potassium channels in the relaxant effect of H.S
on neurogenic contraction responses due to electrical field stimulation(EFS) in rabbit isolated lower esophageal sphincter.

Materials-Methods: The New Zealand albino male adult rabbits were used for this study. After animals were anesthetized the abdomen was
opened from the midline region and from the junction of the stomach and esophagus lower esophageal sphincter was remowed.The obtained
strips were placed one end attached to the strap and the other end to the transducer in an organ bath containing 20 ml of Krebs-Henseleit
solution and EFS-mediated contraction responses were obtained.Cumulative doses of NaHS (H.S releaser,10-6-3x10-3M) and L-Cysteine (H.S
precursor,10-5-3x10-3M) on EFS-mediated contractile responses in NO-dependent and NO-independent (in the presence of L-NAME) groups)
were evaluated.The effects of NaHS were reevaluated in the presence of the Glibenclamide (ATP-dependent(Kxw) channel blocker) and TEA
(non-selective K* channel blocker).

Results: NaHS and L-Cysteine decreased EFS-mediated contractile responses statistically significantly in NO-dependent and NO-independent
groups (p<0.05).A decrease in relaxation responses was detected in the NO independent group (p<0.05).In the NO-dependent group, the
relaxing effect of NaHS on EFS-mediated contractile responses didn’t change in the presence of Glibenclamide meanwhile the relaxing effect
of NaHS decreased in the presence of TEA (p<0.05).In NO-independent group, the relaxant effect of NaHS on EFS-mediated contractile
responses was decreased in the presence of both Glibenclamide and TEA (p<0.05).

Conclusion:These results show that the relaxant effect of hydrogen sulfide in the lower esophageal sphincter is related to nitric oxide and
potassium channels.

Keywords: Hydrogen sulfide, Lower esophageal sphincter, Electrical field stimulation, Potassium channels, Nitric oxide
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Dekspantenol’lin uvb ile indiiklenen korneal hasar modeline hif-1a/vegf yolag: iizerinden etkisi
USTA G?, KARACA Umut?, OZMEN 02, ERZURUMLU Y3, ASCI H4, CATAKLI D*
1Suleyman Demirel University, Faculty of Medicine, Department of Ophthalmology, Suleyman Isparta, Turkey
2Mehmet Akif Ersoy University, Faculty of Veterinary, Department of Patology, Burdur, Turkey
3Suleyman Demirel University, Faculty of Pharmacy, Department of Biochemistry, Isparta, Turkey

4Suleyman Demirel University, Faculty of Medicine, Department of Pharmacology, Isparta, Turkey

Amag: Bu galisma, vaskiler endotelyal biiytime fakt6ri (VEGF) ve hipoksi indiklenebilir faktor-1alfa (HIF-1a) ile ilgili mekanizmalar araciligiyla
anti-inflamatuar ve anti-oksidan etkileri bilinen Dekspantenoliin (DEX), Ultraviole B isinina (UVB) maruziyet ile olusan korneal hasar modeli
tizerindeki olasi olumlu etkilerini arastirmayl amaglamistir. Ayrica, fototoksik keratit benzeri patolojilerin hticre ici yolaklar diizeyinde
aydinlatiimasi galismanin temel hedeflerindendir.

Gere¢-Yontem: Korneal hasar modeli olusturmak amaciyla anestezi altindaki ratlarin sag g6zt 30 dakika boyunca UVB isinina maruz birakildi.
Sol goz kontrol grubu olarak degerlendirilip, herhangi bir invaziv islem gergeklestirilmedi. Wistar albino ratlar (n=16) rastgele doért gruba
ayrildi. Kontrol grubunda(n=8) girisimsel miidahale yapilmayip, ratlar normal sartlarda bekledi, UVB grubunda (n=8) ratlarin sag gozleri 30
dakika UVB'ye maruz birakildi, UVB+DEX (n=8) grubunda ratlarin sag gozleri 30 dakika UVB'ye maruz birakilip, ¢alismada arastiriimasi
amaglanan DEX (4x1) topikal soliisyonu uygulandi, DEX (n=8) grubuna topikal DEX (4x1) soliisyonu uygulandi. Hasar modeli 72 saattinde
enukleasyon sonrasi korneal dokular histopatolojik, immunohistokimyasal analizlerle ve kantitatif gergek zamanli polimeraz zincir reaksiyonu
(gRT-PCR) yontemiyle degerlendirildi.

Bulgular: Histopatolojik analizler sonucunda UVB grubunda korneal epitelde dejeneratif degisiklikler ve korneal neovaskiilarizasyon
gdzlemlenirken, DEX tedavisi ile bu patolojik bulgularin azaldig1 gzlemlendi. immiinohistokimyasal bulgular VEGF ekspresyonunun UVB+DEX
grubunda UVB grubuna goére anlamli derecede arttigini ortaya koymustur (p<0.001). Ayrica, UVB maruziyeti HIF-1a ve VEGF mRNA
ekspresyon seviyelerini azaltirken, UVB+DEX grubunda bu proteinlerin ekspresyonlarinda istatiksel olarak anlamli artis gézlemlendi (p<0.001).

Sonug: UVB isinina bagli korneal epitel hasarinda Dekspantenol koruyucu etki gostermis olup, benzer kornea patolojilerinde de yararli etkileri
olabilecegi yonlnde 151k tutmustur.

Anahtar Kelimeler: Dekspantenol, Korneal hasar, UVB igini, VEGF, HIF-1a
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The effect of dexpanthenol on the uvb-induced corneal damage model via hif-1a/vegf pathway
USTA G2, KARACA Umut?, OZMEN 02, ERZURUMLU Y3, ASCI H4, CATAKLI D*
1Suleyman Demirel University, Faculty of Medicine, Department of Ophthalmology, Suleyman Isparta, Turkey
2Mehmet Akif Ersoy University, Faculty of Veterinary, Department of Patology, Burdur, Turkey
3Suleyman Demirel University, Faculty of Pharmacy, Department of Biochemistry, Isparta, Turkey

4Suleyman Demirel University, Faculty of Medicine, Department of Pharmacology, Isparta, Turkey

Objectives: This study aimed to investigate possible favourable effects of DEX that has known anti-inflammatory and anti-oxidant properties
on corneal injury model that was induced by UVB exposure via acting through VEGF and HIF-1a related mechanisms. Also, enlightening of
pathologies such as phototoxic keratitis at level of intracellular pathways were proposed.

Material-Methods: To comprise corneal injury, the right eye of the rats that were under anesthesia was exposed to UVB light for 30 minutes.
The left eye was evaluated as a control group, and no invasive procedure was applied. Wistar albino rats (n=16) were randomly divided into
four groups. In the Control group, there is no invasion applied; these group of rats have waited under normal conditions; in the UVB group
(n=8) , the right eyes of rats were exposed to UVB for 30 minutes, in the UVB+DEX (n=8) group, the right eyes of the rats were exposed to
UVB for 30 minutes, and DEX (4x1) topical solution was applied four times a day, for the DEX (n=8) group, topical DEX solution was applied
on the right eyes of rat. The occurred injury on corneal tissues was evaluated 72 hours after enucleation by histopathological,
immunohistochemical analyses, and quantitative real-time polymerase chain reaction (QRT-PCR) method

Results: As a result of histopathological analyses, degenerative alterations in corneal epithelium and corneal neovascularization was observed
in the UVB group, while these pathological findings were attenuated with DEX treatment. Imnmunohistochemical findings revealed that VEGF
expression was significantly increased in the UVB+DEX group compared to the UVB group (p<0. 001). Also, while UVB exposure caused a
decrement in HIF-1a and VEGF mRNA expression levels, in the UVB+DEX group, these levels increased significantly (p<0. 001).

Conclusion: Dexpanthenol showed a protective effect in the corneal injury model constituted by UVB exposure. It sheds light on the beneficial
effects of this agent in similar phototoxic keratitis pathologies.

Keywords: Dexpanthenol, Corneal Injury, UVB, VEGF, HIF-1a
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Korneal debridasyon modelinde rejeneratif etkileri olan 6strojenin (17B-estrodiol) terapétik rolii
Giilsah USTAL, Umut KARACAL Yal¢in ERZURUMLUZ, Ozlem OZMEN3, Mehtap SAVRAN4, Nursel HASSEYiD*
1Siileyman Demirel Universitesi, Tip Fakiiltesi, G6z Hastaliklari Anabilim Dali, Stileyman Isparta, Tiirkiye
2Siileyman Demirel Universitesi, Eczacilik Fakiiltesi, Biyokimya Anabilim Dall, Isparta, Tirkiye
3Mehmet Akif Ersoy Universitesi, Veteriner Fakiiltesi, Patoloji Anabilim Dali, Burdur, Tiirkiye

4Siileyman Demirel Universitesi, Tip Fakiiltesi, Farmakoloji Anabilim Dali, Isparta, Tiirkiye

Amag: Kornea, gozlin dis ortama maruz kalan ve gesitli nedenlerle zarar gérmesi muhtemel bir pargasi oldugu igin yaralanmaya oldukga
yatkindir. Kornea asinmasi (gizik kornea veya ¢izik gbz) en yaygin goz yaralanmalarindan biridir. Estradioltin (Estro) yara iyilesmesini
destekledigi ve antiinflamatuar etkilere sahip oldugu cesitli calismalarla gosterilmistir. Bu ¢alismadaki kornea asinma modelinde Estro’nun
etkisini degerlendirmeyi amagladik.

Gereg-Yontem: On alti adet rat; kontrol, ABR (Abrazyon), ABR+Estro ve Estro olacak sekilde dort gruba ayrildi. Anestezi altinda siganlarin sag
gozunlin kornea epiteli kazinarak kornea aginma modeli olusturuldu. Sol gozler kontrol olarak kabul edildi ve herhangi bir islem yapiimadi.
Estro alan gruplarin gézlerine giinde 4 kez topikal 17 estro damlatildi. Uygulamadan 72 saat sonra hayvanlar 80-100 mg/kg Ketamin/ 8-10
mg/kg Xylazine anestezisi ile sakrifiye edildi. Her iki gz dokusu; histopatotolojik, immunohistokimyasal ve genetik analizler igin alindi.

Bulgular: ABR grubunda histopatolojik olarak belirgin hiperemi, hafif kanamalar ve inflamatuar hiicre infiltrasyonlari saptandi. ABR grubunda
interlokin-1B (IL-1 B) ve timor nekrozis faktor-alfa (TNF-a) seviyeleri en yiiksek diizeyde saptanirken VEGF diizeyi en distk seviyede gozlendi.
Estro tedavisi bu parametreleri tersine gevirdi. Buna ek olarak ABR grubundaki keratinosit bllytime faktori (KGF) ve e-cadherin seviyeleri,
kontrol grubuna kiyasla azalma gosterdi. KGF ve e-Cadherin diizeyi ABR+Estro grubunda ABR grubuna gore anlamli olarak artti (sirasiyla p =
0.027 ve p=0. 002).

Sonug: Estro, IL-1B ve TNF-a diizeylerini azaltarak inflamasyonu geriletmis, KGF ve e-Cadherin diizeylerini artirarak yara iyilesmesinin
proliferasyon fazini desteklemeye katkida bulunmustur. Bu sayede goziin epitelizasyonuna olumlu katkilar sagladigi igin klinikte kornea
asinmasi durumunda ideal ilag adayi olabilme potansiyeli tagimaktadir. ileride diger géz patolojilerinde veya yara iyilesmesine dayali gesitli
galismalarda Estro’nun etkinligi daha kapsamli gergevede degerlendirilebilir.

Anahtar Kelimeler: Abrazyon, inflamasyon, Kornea, e-cadherin, éstradiol
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Therapeutic role of estrogen (17B-estrodiol) with regenerative effects in a model of corneal debridation
Giilsah USTAL, Umut KARACAL, Yalgin ERZURUMLUZ, Ozlem OZMEN3, Mehtap SAVRAN4, Nursel HASSEYiD*
1Suleyman Demirel University, Department of Surgical Medicine, Department of Ophthalmology
2Alanya Alaaddin Keykubat University Faculty of Medicine Department of Histology-Embryology
3Suleyman Demirel University, Faculty of Pharmacy, Department of Biochemistry

4Suleyman Demirel University Faculty of Medicine Department of Medical Pharmacology

Obijectives: The cornea is very prone to injury, as it is a part of the eye that is exposed to the external environment and is likely to be damaged
for various reasons. Corneal abrasion (scratched cornea or scratched eye) is one of the most common eye injuries. Estradiol (Estro) has been
shown in various studies to support wound healing and have anti-inflammatory effects. Corneal wound healing is an important medical
problem that needs to be treated. For this purpose, we aimed to evaluate the effect of Estro in the corneal abrasion model.

Materials-Methods: Sixteen rats; were divided into four groups as control, ABR (Abrasion), ABR+Estro and Estro. A corneal abrasion model
was created by scraping the corneal epithelium of the right eye of rats under anesthesia. Left eyes were considered as controls and no action
was taken. Topical 17B estro was instilled into the eyes of the groups receiving estro 4 times a day. Animals were sacrificed 72 hours after
administration with 80-100 mg/kg Ketamine/8-10 mg/kg Xylazine anesthesia. Both eyes were taken for histopathological,
immunohistochemical and genetic analysis.

Results: Histopathologically significant hyperemia, mild hemorrhages and inflammatory cell infiltrations were detected in the ABR group.
Interleukin-1B (IL-1B) and tumor necrosis factor-alpha (TNF-a) levels were highest in the ABR group, while VEGF levels were the lowest. Estro
treatment reversed these parameters. In addition, keratinocyte growth factor (KGF) and e-cadherin levels in the ABR group decreased
compared to the control group. KGF and e-cadherin levels were significantly increased in the ABR+Estro group compared to the ABR group
(p =0.027 and p = 0.002, respectively).

Conclusion: Estro regressed inflammation by decreasing IL-1B and TNF-a levels, and contributed to supporting the proliferation phase of
wound healing by increasing KGF and e-cadherin levels. In this way, it has made positive contributions to the epithelialization of the eye.
Therefore, it has the potential to be an ideal drug candidate in case of corneal abrasion in the clinic. In the future, the efficacy of Estro can
be evaluated more comprehensively in other eye pathologies or in various studies based on wound healing.

Keywords: Abrasion, Estradiol, Inflammation, Cornea, e-cadherin
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Kafeik asit fenil ester erektil fonksiyonu artirir
Emine Nur ZBEK?, Derya Selcen SALMANOGLU?, Giinay YETiK ANACAK?
1ege Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, izmir, Turkiye

2gge Universitesi, Fen Bilimleri Enstitiisii, Biyomedikal Teknolojiler Anabilim dali, izmir, Tirkiye

Girig ve Amag: Propolisten izole edilen bir flavanoid olan kafeik asit fenetil esterin (CAPE) aortada ve koroner arterlerde doza bagli gevsemeye
neden oldugu bilinmektedir. CAPE ile benzer antikanser, anti-diyabetik, vazodilator, anti-platelet, anti-inflamatuvar ve antioksidan etkilere
sahip resveratroliin de penil dokuda endojen hidrojen siilfiir (H.S) sentezini artirdigini ve penil dokuda gevsetici etkilerinde H.S’in rol
oynadigini gosterdik. Literatlir arastirmamizda da CAPE’nin fibrotik karaciger dokusunda endojen H,S Uretimini saglayan CSE enziminin
ekspresyonu ve endojen H.S olusumundaki azalmayi geri gevirdigi gérilmustir. Ama penil dokuda gevsetici etkisi olup olmadigi ve H.S'in roli
heniiz arastirlmamistir. Bu nedenle CAPE 'nin penil dokuda gevsetici etkisinin olup olmadigini ve HzS’in roliini arastirmak istedik.

Yoéntemler: Myografta izole organ banyosu deneyleriyle CAPE’nin kiimulatif dozlarinin (3. 10-%-10-3M) fare penil dokuda gevsetici etkileri olup
olmadigi arastirnilmistir. Ayrica CAPE (10uM) inklibasyonunun H.S sentezinde substrat L-sisteinin neden oldugu gevseme yanitlarina etkileri
incelenmistir. istatistiksel analizlerde ANOVA, eslestiriimemis-t test ve Bonferroni Post. Hoc test kullaniimistir.

Bulgular: CAPE (10*-10-3M) fare penil dokusunda fenilefrin (30uM) 6n kastirma sonrasi konsantrasyona bagl gevseme yaniti olusturdu (p<O0,
001, ANOVA, n=5). CAPE (10 uM) inkiibasyonu ise, L-sistein gevseme yanitlarinda anlamli 6lgtide artisa neden oldu (p<0, 01, ANOVA, n=5).

Sonug-Yorum: Galismamiz CAPE’nin penil dokuda gevsemeye neden oldugunu ve bu gevsetici etkilerinde H,S’in de rol oynadigini gostermistir.
Sonuglarimiz Cape’nin erektil fonksiyona katkida bulunabilecegi ve erektil disfonksiyon tedavisinde potansiyel tasiyabilecegi fikrini ortaya
koymaktadir.

Tegekkiir: 1145448 numarali TUBITAK projesi ile laboratuvarimizda H.S-hedefli ilag molekiilleri arastirilmaya baglanmis ve bu konseptin
devami olarak bu arastirma da 2020-21428 nolu proje kapsaminda Ege Universitesi-BAP tarafindan desteklenmistir. Bu kapsamda Ege
Universitesi ve TUBITAK’a tesekkiir ederiz.

Anahtar Kelimeler: hidrojen sulfur, erektil disfonksiyon, vaskuler reaktivite, kafeik asit fenetil ester
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Caffeic acid phenyl ester increases erectile function
Emine Nur OZBEK?, Derya Selcen SALMANOGLU?, Giinay YETiK-ANACAK?
1Ege University, Faculty of Pharmacy, Department of Pharmacology, izmir, Turkey

2Ege University, Enstitue of Science, Department of Biomedical Technologies, izmir, Turkey

Introduction and Aim: Caffeic acid phenethyl ester (CAPE), an flavanoid isolated from propolis, was found to cause dose-dependent
relaxation in the aorta and coronary arteries. We showed that resveratrol with similar effects to CAPE (anticancer, antidiabetic, vasodilator,
antiplatelet, anti-inflammatory and antioxidant), increases the synthesis of endogenous hydrogen sulfide (H.S) in penile and H.S plays a role
in its relaxant effects in penile tissue. It has been shown that in fibrotic liver tissue CAPE recover decreased expression of the CSE enzyme,
which provides endogenously HzS production, and the formation of endogenous H2S. But whether it has a relaxing effect on penile tissue
and the role of H,S has not been investigated yet. Therefore, we wanted to investigate whether CAPE has a relaxant effect on penile tissue
and the role of H,S.

Methods: The effect of cumulative (3. 10%-10-3M) CAPE on relaxant effects on mouse penile tissue was investigated by isolated organ bath
experiments on myograph, Beside the effect of CAPE(101M) incubation, on the relaxation induced by L-cysteine which is the substrate of H.S
synthesis were investigated. ANOVA and Unpaired t-test or Bonferroni post hoc. test were used in statistical analyses.

Results: Cape (104-103M) caused concentration dependent relaxation in phenylephrine (30uM) pre-contracted mice penile tissues (p<0.
001, ANOVA, n=5). CAPE (10 uM) incubation resulted in a significant increase in L-cysteine-induced relaxation (p<0. 01, ANOVA, n=5).

Conclusion-Comment: Our study showed that CAPE caused relaxation in penile tissue and HaS plays a role on its relaxant effects. Our results
suggest that CAPE may be contribute to erectile function and could be potential in the treatment of erectile dysfunction.

Acknowledgment: With the TUBITAK Project-114s448, H,S-targeted drug molecules were started to be researched in our laboratory, and as
a continuation of this concept, this research was supported by Ege University-BAP project 2020-21428. In this context, we would like to thank
Ege University and TUBITAK.

Keywords: caffeic acid phenethyl ester, hydrogen sulfide, erectile dysfunction, vascular reactivity
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Yeni sentezlenmis aldoz rediiktaz inhibitorlerinin (cmti ve coti) hiperglisemik ortamda 6-ohda ile indiiklenmis pc12
hiicrelerinin metabolik karbonhidrat yolaklar iizerindeki potansiyel terapotik etkisi

Damla KARACABAY?, Ziibeyir ELMAZOGLU?, Hakan BOYUNAGAS3, Lucia KOVACIKOVA?, Milan STEFEK?, Cimen KARASU?

1Gazi Universitesi Tip Fakiltesi Tibbi Farmakoloji Anabilim Dali, ANKARA, Tiirkiye
20rtadogu Teknik Universitesi Kimya B&liimii, ANKARA, Tiirkiye
3Ankara Medipol Universitesi Tibbi Biyokimya Anabilim Dali, ANKARA, Tiirkiye
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Amag: Diabetes mellitusta (DM) gorilen kronik hipergliseminin (HG), Parkinson hastaligi (PH) gibi nérodejeneratif hastaliklarin etyolojisinde
dogrudan iliskili oldugu son yillarda yapilan ¢alismalarda gosterilmistir. Her iki hastaligin da patogenezinde goriilen metabolik diizensizlik bu
yolaklarda kritik role sahip Aldoz rediiktazlari (AR) potansiyel bir hedef haline getirmektedir. Bu ¢alismada in vitro kosullarda olusturulan HG-
PH modelinde yeni sentezlenmis karboksimetillenmis merkaptotriazinoindol AR inhibitorlerinin (CMTI, COTI) metabolik karbonhidrat
yolaklarinda Pasteur, Warburg veya Crabtree etkileri Gzerinden potansiyel etkilerinin arastirilmasi amaglanmistir.

Gereg-Yontem: NGF ile farkhlastiriimig PC12 hicrelerine ylksek glukoz (HG, 75 mM, 72 saat) varliginda 6-OHDA (100 uM, 8 saat) uygulanarak
HG-PH olusturulmustur. Olusturulan in vitro HG-PH modelinde yeni sentezlenmis aldoz rediiktaz inhibitorleri olan CMTI, COTI ve ticari ilag
olan Epalrestat (EPA) bilegiklerinin (1, 5, 10, 50 uM) aerobik veya anaerobik glikolize yonelimleri laktat, sitrat ve glikojen seviyeleri ELISA ve
radyoaktif isaretleme yontemiyle 6lgtlmustar.

Bulgular: NGF ile farklilastirilmis PC12 hiicrelerine HG+ 6-OHDA uygulanmasi ile sitrat/laktat (S/L) orani 2. 1 (p<0. 01), depo glikojen miktari
ise 1. 3 kat azalmistir (p<0. 05). Bu modelde CMTI (10 uM) uygulanmasi ile depo glikojen miktari 4. 4 kat artarken (p<0. 01), S/L orani 1 pM
konsantrasyonda 1. 13 kat artmistir (p<0. 05). Artan konsantrasyonlarda COTI uygulanmasi ile depo glikojen miktari degismezken (p>0. 05),
S/Lorani 1. 12-1. 28 kat artmaktadir (p<0. 05). Ote yandan EPA uygulanmasiyla 1 ve 10 uM konsantrasyonlarda depo glikojen miktari sirasiyla
1. 34 vel. 59 kat artarken (p<0. 05), S/L orani uygulanan konsantrasyonlarda anlaml bir degisiklik gostermemistir (p>0. 05).

Sonug: Elde edilen in vitro bulgularimiz, yeni sentezlenmis AR inhibitorlerinin (CMTI; COTI) Pasteur etkisinden yararlanilarak DM-PH ya karsi
mantikl bir yaklasim olabilecegini géstermistir. TUBITAK-2155197 kodlu proje kapsaminda desteklenmistir.

Anahtar Kelimeler: Hiperglisemi, Parkinson Hastaligi, PC12 hticreleri, Aldoz rediiktaz inhibitorleri
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063

The potential therapeutic effects of newly synthesized aldose reductase inhibitors (cmti and coti) on the pathways of
carbohydrate metabolism in 6-ohda induced pc12 cells under hyperglycemic condition

Damla KARACABAY?, Ziibeyir ELMAZOGLU® 2, Hakan BOYUNAGAS3, Lucia KOVACIKOVA?4, Milan STEFEK4, Gimen KARASU?

1Department of Medical Pharmacology, Faculty of Medicine, Gazi University, Ankara, Turkey
2Department of Chemistry, Middle East Technical University, Ankara, Turkey
3Department of Medical Biochemistry, Faculty of Medicine, Ankara Medipol University, Ankara, Turkey

4Institute of Experimental Pharmacology and Toxicology, Slovak Academy of Sciences, Bratislava, Slovakia

Obijectives: Recent studies demonstrated that the chronic hyperglycemia (HG) in Diabetes Mellitus (DM) is directly related with the etiology
of neurodegenerative diseases like Parkinson’s Disease(PD). The metabolic disruption seen in the pathogenesis of both diseases made Aldose
Reductase enzyme (AR), which has a critical role in these pathways, a potential target. In this study, we aimed to investigate the potential
effects of novel carboxymethylated mercaptotriazinoindole inhibitor of aldose reductase (CMTI, COTI) on the metabolic carbohydrate
pathways via Pasteur, Warburg or Crabtree effect in an in vitro HG-PD model.

Materials-Methods: HG-PD model was established by the treatment of 6-OHDA (100 uM, 8 h) in NGF-differentiated PC12 cells under high
glucose (HG, 75 mM, 72 h) conditions. The tendency of newly synthesized AR inhibitors (CMTI, COTI) and a commercial drug Epalrestat (EPA)
compounds (1, 5, 10, 50 M) to aeorbic or anaerobic glycolysis in vitro HG-PD model was measured by lactate, citrate and glycogen levels via
ELISA and radioactive labelling methods.

Results: The citrate/lactate (C/L) ratio and the glycogen depot in HG+ 6-OHDA treated NGF- differentiated PC12 cells was decreased by 2. 1
(p<0. 01) and 1. 3 fold (p<0. 05) respectively. In that model, the treatment with CMTI (10 uM) increased glycogen storage by 4. 4 fold (p<O0.
01), while the C/L ratio was increased by 1. 13 fold in 1 uM concentration only (p<0. 05). The amount of stored glycogen did not change with
the increasing concentrations of COTI (p>0. 05), however the C/L ratio was increased 1. 12-1. 28 fold (p<0. 05). On the other hand, EPA
treatment at 1 and 10 M concentrations increased the glycogen depot 1. 34 and 1. 59, respectively. The C/L ratio was not significant changed
(p>0. 05).

Conclusions: Our in vitro results demonstrated that the newly synthesized AR inhibitors (CMTI, COTI) might have a plausible approach against
DM-PD by taking advantadge of Pasteur effect mostly.

Supported by TUBITAK-2155197.

Keywords: Hyperglycemia, Parkinson’s Disease, PC12 cells, Aldose reductase inhibitors
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S64
Deneysel akut kolesistit modeli olugturulmus kobay izole safra kesesi seritlerinde hidrojen sulfiir yanitinin incelenmesi
Hakan CELIK, Ahmet ALTUN, Biilent SARAG, ihsan BAGGCIVAN, Sahin YILDIRIM

Cumhuriyet Universitesi, Tip Fakiiltesi, Farmakoloji Anabilim Dall, Sivas, Tiirkiye

Amag: Hidrojen silfiiriin varligi gastrointestinal sistemde gosterilmistir ancak safra kesesi ile ilgili etkilerinin literatiird sinirhdir. Calismamizda;
daha 6nce gosterilmemis olan hidrojen sulfiriin safra kesesi Uzerindeki etkisini ve inflamasyon sonrasi bu etkinin degisimini arastirdik.

Gereg/Yontem: 4-6 aylik kobaylar kontrol, sham ve deney grubu olarak ayrilmistir. Kontrol grubunda safra kesesi eksize edilerek olusturulan
seritler organ banyosunda incelenmistir. Sham ve deney grubunda ise safra kesesi boynu baglandiktan 48 saat sonra eksize edilerek deneysel
akut kolesistit modeli elde edilmistir. Akut kolesistit tablosu IL-1, IL-6, TNF-a ve histolojik inceleme ile dogrulanmistir. Tim gruplarda NaHS
ile gevseme yanitlari, Karbakol ve Elektriksel Alan Uyarici (EAU ) kasilmalar sonrasi da NaHS yanitlari kaydedilmistir. Olusan yanitlarin endojen
hidrojen sulfiir ve nitrik oksit iliskisi inhibitorler eklenerek incelenmistir.

Bulgular: Karbakol ile kasilan safra kesesi striplerinde; 3x10-3 M NaHS'’in gevsetici etkilerinin gére kontrol grubunda %75 13 oldugu , deney
grubundaise %100 +2 oldugu gorilmistir. Deney grubunda gevseme yaniti %25 daha fazla tespit edilmistir. (n=6; p<0. 05)EAU aracili kasiima
yanitlarina ortamda guanetedin ve indometazin varliginda bakildiginda NaHS deney grubunda %17 daha fazla gevsemistir. (n=6; p<0. 05)
Ortamda L-NAME varliginda NaHS deney grubu 3x103 M NaHS %17. 5 daha fazla gevsemeye sebep olmustur. (n=6; p<0. 05)inhibitér maddeler
DL-PAG, L-NAME varliginda gruplar arasinda bir farkllik bulunmamistir. Kontrol ve deney gruplarinda yapilan histolojik incelemelerde akut
kolesistiti dogrulayacak sekilde Ashof-Rokitansky sintislerinin varliginin azaldigi , kesenin hacminin artisina bagli diiz kas yapisinda incelme,
epitelde lokosit infiltrasyonu ve hemorajiler gérilmustur. Kan 6rneklerinde ise IL-1, IL-6 ve TNF-a seviyelerin arttigi tespit edilmistir. (n=6;
p<0. 05)

Sonug : Hidrojen sulfur kobay safra kesesinde hem kontrol hemde deney grubunda konsantrasyon bagimli gevsemeye sebep olmustur. Bu
gevseme miktari akut kolesistit grubunda hem karbakol ile kasilma sonrasi hemde EAU aracili kasilma sonrasi daha fazla olmustur. Veriler bu
gevsemenin NO bagimsiz oldugunu gostermistir.

Bu arastirma, Cumhuriyet Universitesi Bilimsel Arastirma Projeleri Komisyon Bagkanligi tarafindan T-720 proje numarasi ile desteklenmistir.

Anahtar Kelimeler: akut kolesistit, safra kesesi, hidrojen sulfur
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064

Investigation of hydrogen sulfide response in experimental acute cholecystitis model on guinea pig isolated gallbladder
strips

Hakan CELIK, Ahmet ALTUN, Biilent SARAC, ihsan BAGCIVAN, Sahin YILDIRIM

Cumhuriyet University School of Medicine, Department of Pharmacology, Sivas

Objective:The presence of hydrogen sulfide has been demonstrated in the gastrointestinal tract, but the literature about gallbladder is
limited. In our study;We investigated effect of hydrogen sulfide on the gallbladder, which has not been shown before, and the variation of
this effect after inflammation

Materials/Methods:4-6-month-old guinea pigs were divided into control, sham, and experimental groups. In the control group, the strips
formed by excision of the gallbladder were taken into the organ bath. The gallbladder neck was excised 48 hours after ligation in the Sham
and experimental group, and acute cholecystitis was achieved. IL-1, IL-6, TNF-a and histological examination were performed to confirm
acute cholecystitis. Relaxation responses with NaHS and NaHS responses after Carbachol and Electrical Field Stimulating(EAU) contractions
were recorded in all groups. The relationship between endogenous hydrogen sulfide and nitric oxide of the responses was investigated by
inhibitory substances.

Results:Gallbladder strips contracted with carbachol, the relaxing effects of 3x10-3M NaHS were 75+3% in the control group and 100%+2%
in the experimental group. The relaxation response was determined 25% more in the experimental group. (n=6; p<0. 05)When the EAU-
mediated contraction responses were examined in the presence of guanethidine and indomethacin, NaHS relaxed 17% more in the
experimental group. (n=6;p<0. 05) In the presence of L-NAME ;NaHS experimental group 3x10-3M NaHS caused 17. 5% more relaxation.
(n=6;p<0. 05)There was no difference between the groups in the presence of inhibitory substances DL-PAG, L-NAME. Histological
preparations in the experimental groups showed that Ashof-Rokitansky sinuses decreased, thinning the smooth muscle structure due to the
increase in the volume of the sac, leukocyte infiltration, and hemorrhages in the epithelium, confirming acute cholecystitis. IL-1, IL-6, and
TNF-a levels were increased in blood samples. (n=6;p<0. 05)

Conclusion:Hydrogen sulfide caused concentration-dependent relaxation in gallbladder in both control and experimental groups. This
amount of relaxation was more significant in the acute cholecystitis group after contraction with both carbachol and EAU. The data showed
that this relaxation was unrelated to Nitric oxide.

Cumbhuriyet University Scientific Research Projects Commission supported investigation via project number T-720.

Keywords: acute cholecystitis, gallbladder, hydrogen sulfide
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Primer beyin tiimorii hastalarinda iyonize radyasyon tedavisinin dinamik tiyol/disiilfit homeostazi tizerindeki etkileri

Ahmet SARACALOGLU?, Ayse Giilbin KAVAK?, ihsan KARSLIOGLU?, Seniz DEMIRYUREK3, Abdullah Tuncay DEMIRYUREK?
1Gaziantep Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji AD, Gaziantep, Tiirkiye
2Gaziantep Universitesi, Tip Fakiiltesi, Radyasyon Onkolojisi AD, Gaziantep, Tiirkiye

3Gaziantep Universitesi, Tip Fakiiltesi, Fizyoloji i AD, Gaziantep, Tiirkiye

Glioblastoma eriskinlerde en sik gorilen primer beyin timoériudar. Bakim standardi, timoértin maksimum cerrahi rezeksiyonun ardindan
radyasyon ve temozolomid kemoterapisini icermektedir. Bu ¢alismanin amaci, primer beyin timorli hastalarda iyonize radyasyon tedavisinin
serum tiyol/distlfit homeostazi tizerindeki etkilerini degerlendirmektir. Bu prospektif galismaya primer beyin tiimori olan toplam 17 yetigkin
hasta ve 35 saglikli kontrol dahil edildi. Hastalardan radyoterapiye baslamadan 6nce (radyoterapi 6ncesi) ve radyoterapinin 30. fraksiyonunda
(radyoterapi sirasinda) hastaneye basvuruda venéz kan drnekleri alindi. Hastalar bir Synergy lineer hizlandirici (Elekta AB, Stockholm, isveg)
kullanilarak toplam 60 Gy dozda iginlandi. Serum dogal ve total tiyol seviyeleri 6l¢uldi ve dinamik distlfiir baglarinin miktarlari ve oranlari
hesaplandi. Ortalama dogal tiyol, total tiyol ve distlfit diizeylerinde radyoterapi 6ncesi, radyoterapi sirasindaki ve kontrol gruplar arasinda
anlamli farkhlik bulunmamugtir. Distilfit/dogal tiyol orani, radyoterapi 6ncesi (%34. 8£19. 1) ve radyoterapi sirasindaki (%37. 5+20. 2) gruplarda
kontrol grubundan (%24. 3+10. 2, P<0. 05) anlamli derecede yuiksek bulunmustur. Radyoterapi sirasindaki grupta disulfit/total tiyol orani
(%20. 315. 6) yiksek iken, dogal tiyol/total tiyol orani (%59. 4+11. 3) kontrol grubuna goére disuk (sirasiyla %15. 7+4. 9 ve %68. 619. 8)
bulunmustur (P<0. 05). Radyoterapi 6ncesi ve radyoterapi sirasindaki gruplar arasinda anlaml bir degisiklik saptanmamistir. Bu galisma,
primer beyin timorli hastalarda dinamik tiyol/disulfit homeostaz oranlarinin radyoterapiden etkilendigini gosteren ilk galismadir.

Anahtar Kelimeler: Total tiyol, primer beyin timord, iyonize radyasyon, dogal tiyol
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065
Effects of ionizing radiation therapy on dynamic thiol/disulphide homeostasis in patients with primary brain tumor

Ahmet SARACALOGLU?, Ayse Giilbin KAVAK2, ihsan KARSLIOGLUZ, Seniz DEMIRYUREK?, Abdullah Tuncay DEMIRYUREK?

1Department of Medical Pharmacology, Faculty of Medicine, Gaziantep University, Gaziantep, Turkey
2Department of Radiation Oncology, Faculty of Medicine, Gaziantep University, Gaziantep, Turkey

3Department of Physiology, Faculty of Medicine, Gaziantep University, Gaziantep, Turkey

Glioblastoma is the most common primary brain tumor in adults. Standard of care includes maximal surgical resection of the tumor followed
by radiation and temozolomide chemotherapy. The purpose of this study is to evaluate the effects of ionizing radiation therapy on the serum
thiol/disulphide homeostasis in patients with primary brain tumor. A total of 17 adult patients with primary brain tumor and 35 healthy
control subjects were enrolled in this prospective study. Venous blood samples were collected on admission to the hospital before starting
radiotherapy (pre-radiotherapy) and at the 30t fraction of the radiotherapy (during-radiotherapy). Patients were irradiated at a total dose
of 60 Gy using a Synergy linear accelerator (Elekta AB, Stockholm, Sweden). Serum native and total thiol levels were measured, and the
amounts of dynamic disulphide bonds and ratios were calculated. The average native thiol, total thiol, and disulphide levels were not
significantly different between pre-radiotherapy, during-radiotherapy, and control groups. Disulphide/native thiol ratio in pre-radiotherapy
(34. 8+19. 1%) and during-radiotherapy (37. 5£20. 2%) groups were significantly higher than the control values (24. 3+10. 2%, P<0. 05). While
disulphide/total thiol ratio was high (20. 3£5. 6%), native thiol/total thiol ratio (59. 4+11. 3%) was low in during-radiotherapy group when
compared to controls (15. 7+4. 9% and 68. 61+9. 8%, respectively) (P<0. 05 for all). There were no significant changes between pre-
radiotherapy and during-radiotherapy groups. This study was the first to show that ratios of the dynamic thiol/disulphide homeostasis was
affected by radiotherapy in patients with primary brain tumor.

Keywords: Native thiol, total thiol, primary brain tumor, ionizing radiation
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S66
Kapesitabinin ve metabolitlerinin erkek farelerde uygulama zamanina bagh farmakokinetigi

Yasemin Kiibra AKYEL!, Dilek OZTURK CIVELEK2, Narin OZTURK SEYHAN?, Isil GAZIOGLU3, Zeliha PALA KARA?,

ibrahim Halil KAVAKLI4, Alper OKYAR?
listanbul Universitesi Eczacilik Fakiltesi, Farmakoloji Anabilim Dall, istanbul, Tiirkiye
2Bezmialem Vakif Universitesi Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, istanbul, Tiirkiye
3Bezmialem Vakif Universitesi Eczacilik Fakiiltesi, Analitik Kimya Anabilim Dali, istanbul, Tirkiye

4Koc Universitesi, Molekiiler Biyoloji ve Genetik B&lim{, istanbul, Tirkiye

Amag: Sirkadiyan ritimler birgok biyolojik fonksiyonu etkilemektedir. Buna bagh olarak, ilaglarin farmakokinetiginde, toksisitesinde ve
etkinliginde zamana bagh farkliliklar ortaya ¢cikmaktadir. Yiiksek toksisite potansiyelleri nedeniyle, antikanser ilaglarin farmakokinetiginde
uygulama zamanina bagh degisikliklerin belirlenmesi 6nem tasimaktadir. Bu galismanin amaci, bir antikanser ilag olan kapesitabin ve
metabolitlerinde, uygulama zamanina bagh olarak olusan farmakokinetik degisiklikleri erkek farelerde degerlendirmektir.

Gereg-Yontem: Fareler, Zeitgeber Saat 0'da (ZT0) 151k agilmak Uzere, 12 saat aydinlik- 12 saat karanlik (LD12:12) diizeninde senkronize
edilmistir. Kapesitabin (500 mg/kg) C57BL/6J soyu farelere, ZT1, ZT7, ZT13 veya ZT19'da (her zaman noktasi i¢in n=5) oral yol ile
uygulanmistir. Kapesitabin uygulamasindan 0.25, 0.5, 1, 2, 4 ve 6 saat sonra farelerden kan 6rnekleri alinmistir. Plazma ve karaciger
orneklerinde, kapesitabin, 5'-DFCR ve 5'-DFUR'un konsantrasyonlari, HPLC-UV metoduyla; 5-FU'nun konsantrasyonlari ise LC-MS metoduyla
belirlenmis ve farmakokinetik parametreler hesaplanmistir.

Bulgular: Kapesitabin, 5'DFUR ve 5-FU'nun plazma Cmaks ve AUCO-6sa degerleri, farelerin dinlenme periyodu (ZT1 ve ZT7) sirasinda,
aktivite periyodundan (ZT13 ve ZT19) daha yuksektir (p<0.05, ANOVA). Benzer sekilde, karacigerde 5'DFUR ve 5-FU'nun Cmaks ve AUCO-6sa
degerleri dinlenme periyodu boyunca aktivite periyodundan daha ylksektir (p<0.05, ANOVA). Kapesitabin ve 5'DFCR'nin karaciger
konsantrasyonlari arasinda ise zamana bagh anlamli bir fark bulunmamistir. Kapesitabin uygulanan farelerde 5-FU'ya sistemik maruziyet,
dinlenme periyodunda dinlenme periyoduna gore 6-12 kat daha ylksek bulunmustur (**p<0,01, ANOVA).

Sonug: Galismanin sonuglari, kapesitabin ve metabolitlerinin farmakokinetiginin, uygulama zamanina bagl anlamli farkhhklar gésterdigini
ortaya koymaktadir. Elde edilen veriler, kanserde kapesitabinin kronoterapétik yaklagim ile daha guivenli kullanimina yardimei olma
potansiyeli tasimaktadir.

Bu ¢alisma istanbul Universitesi Arastirma Fonu tarafindan desteklenmistir. Proje numarasi: TDK-2018-30939.

Anahtar Kelimeler: Kapesitabin, Kronofarmakokinetik, Kronoterapi, Kanser, Sirkadiyan ritim
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066
Dosing-time dependent pharmacokinetics of capecitabine and its metabolites in male mice

Yasemin Kiibra AKYEL?, Dilek OZTURK CIVELEK?2, Narin OZTURK SEYHAN?, Isil GAZIOGLU3, Zeliha PALA KARA?, ibrahim Halil
KAVAKLI4,

Alper OKYAR?
1Department of Pharmacology, Faculty of Pharmacy, Istanbul University, Istanbul, Turkey
2Department of Pharmacology, Faculty of Pharmacy, Bezmialem Vakif University, Istanbul, Turkey
3Department of Analytical Chemistry, Faculty of Pharmacy, Bezmialem Vakif University, Istanbul, Turkey

4Departments of Molecular Biology and Genetics, Chemical and Biological Engineering, Koc University, Istanbul, Turkey

Objectives: Circadian rhythms affect many biological functions. Thus, pharmacokinetics, toxicity and efficacy of drugs can show temporal
variations. It is important to determine time-dependent pharmacokinetics of anticancer drugs due to their high toxicity potential. The aim of
this study was to evaluate dosing time-dependent pharmacokinetic differences of anticancer drug capecitabine and its metabolites in male
mice.

Materials-Methods: Mice were synchronized with 12h of Light and 12h of Dark (LD12:12), with light onset at Zeitgeber Time 0 (ZT0).
Capecitabine (500 mg/kg) was orally administered to C57BL/6) mice at ZT1, ZT7, ZT13 or ZT19 (n=5 for each time points). Blood samples were
collected at 0.25, 0.5, 1, 2, 4 and 6 h after administration of capecitabine. Plasma and liver concentrations of capecitabine, 5'-DFCR and 5'-
DFUR were determined by using HPLC-UV and 5-FU was determined using a LC-MS method. Pharmacokinetic parameters were calculated.

Results: Plasma Cmax and AUCo.6n values of capecitabine, 5'DFUR and 5-FU were higher during the rest span (ZT1 and ZT7) than the activity
span (ZT13 and ZT19) (p<0. 05, ANOVA). Similarly, Cmax and AUCo-6» values of 5'DFUR and 5-FU in liver were higher during the rest span than
activity span (p<0. 05, ANOVA), while there was no significant difference in liver concentrations of capecitabine and 5'DFCR. Systemic
exposure to 5-FU in capecitabine-treated mice was 6-12 fold higher during the rest span than the activity span (**p<0, 01, ANOVA).

Conclusions: Results of the study suggest that pharmacokinetics of capecitabine and its metabolites show significant dosing time-dependent
differences. The data may help for safer use of capecitabine in cancer with chronotherapeutic approach.

This study was supported by the Research Fund of Istanbul University. Project number: TDK-2018-30939.

Keywords: Capecitabine, Chronopharmacokinetics, Chronotherapy, Cancer, Circadian rhythm
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S67
Oksaliplatinin tolere edilebilirliginde ve farmakokinetiginde uygulama zamani ve kriptokrom bagimh degisiklikler

Narin GZTURK SEYHAN!, Yasemin Kiibra AKYEL?, Seref GUL2, Melis GELIK3, Ali Cihan TASKIN4, Aziz SANCARS,

ibrahim Halil KAVAKLI3, Alper OKYAR?
listanbul Universitesi Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, istanbul, Tiirkiye
2jstanbul Universitesi Fen Fakiiltesi, Biyoloji Béliimii, Biyoteknoloji Anabilim Dali, istanbul, Tiirkiye
3Kog Universitesi, Molekiiler Biyoloji ve Genetik Bélim{i, istanbul, Tiirkiye

4istanbul Universitesi Aziz Sancar Deneysel Tip Arastirma Enstitiisii, Laboratuvar Hayvanlari Bilimi Anabilim Dali, istanbul,
Tirkiye

SDepartment of Biochemistry and Biophysics, School of Medicine, University of North Carolina, Chapel Hill, North Carolina,
Amerika Birlesik Devletleri

Amag: Sirkadiyan saat, antikanser ilaglarin farmakokinetigini, etkinligini ve toksisitesini etkileyerek kanser tedavisine verilen yanitlar da dahil
olmak tzere memelilerde birgok fizyolojik fonksiyonu kontrol eder. Calismamizda, oksaliplatin farmakokinetigi ve toksisitesi tGizerine hem
uygulama zamani hem de saat geni kriptokrom (Cry)-bagimh degisikliklerin incelenmesi ve RNA dizilimi ile altta yatan mekanizmanin
aydinlatiimasi amaglanmistir.

Gereg-Yontem: Ug giin boyunca sabit karanlikta tutulan kriptokrom 1/2 nakavt (Cry17-Cry2-/- DKO) veya yabanil tip (C57BL/6J, YT) farelere
tek doz oksaliplatin (12 mg/kg, i.p.) iki sirkadiyan zamanda (CT8/CT16, Circadian Time) uygulanmstir. ilaca bagli toksisite; 6lim orani ve kilo
kaybi ile degerlendirilmistir. Oksaliplatin farmakokinetigi ICP-MS ile incelenmistir. Ug giin boyunca 12 mg/kg i.p. oksaliplatinin uygulanmasinin
ardindan, farelerin karacigerinde RNA dizilimi yapilmistir.

Bulgular: Oksaliplatin toksisitesi, en az kilo kaybinin gorildigu CT16'da ilag uygulanan YT farelerde CT8’de ilag uygulananlara gore daha az
bulunmustur (p<0. 05). YT farelerde gozlenen bu kronotoksisite paterni DKO farelerde gézlenmemistir. Oksaliplatinin hem plazmadaki Cmaks
(CT8 igin p<0. 02; CT16 igin p<0.001) hem de AUCo-24sa (CT8 igin p<0.05; CT16 igin p<0. 01) degerleri DKO'lara kiyasla YT'lerde daha ylksek
bulunmustur, bu fark CT16’da daha belirgindir. Karacigerde oksaliplatinin AUCo.24sa degeri, CT8'de ilag uygulanan YT farelerde CT16'ya gore
daha yuksektir (p<0.05). RNA dizilimi, oksaliplatin detoksifikasyonundan sorumlu glutatyon S-transferaz genlerinin (Gst) ekspresyonlarinda,
YT ve DKO farelerde ilag uygulama zamanina bagl 6nemli farkhhklar gostermistir.

Sonug: Oksaliplatin, CT8'e kiyasla CT16'da uygulandiginda, diizglin saat fonksiyonuna sahip YT'lerde daha iyi tolere edilmistir. DKO farelerde
sirkadiyen toksisite paterni bozulmustur. Oksaliplatin farmakokinetigi, ila¢ uygulama zamanindan bagimsiz olarak YT ve DKO'larda énemli
farklliklar gostermistir. RNA dizilimi, oksaliplatin toksisitesi ve farmakokinetigindeki dozlama zamani ve Cry-bagimli varyasyonlarin,
oksaliplatin detoksifikasyonu/metabolizmasi ile ilgili gen ifadelerindeki degisikliklerden kaynaklanabilecegini gbstermistir. CRY1/2 proteinleri,
oksaliplatin farmakokinetiginde ve toksisitesinde ve dolayisiyla ilag dozunun en iyi zamaninin belirlenmesinde 6nemli rol oynamaktadir.

Bu calisma istanbul Universitesi Arastirma Fonu tarafindan desteklenmistir. Proje numarasi: TSG-2017-24537.

Anahtar Kelimeler: Oksaliplatin, Kronofarmakokinetik, Kronotoksisite, Kriptokrom 1/2 nakavt fareler, Sirkadiyan saat

280
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



067
Dosing-time and cryptochrome dependent changes in oxaliplatin tolerability and pharmacokinetics

Narin OZTURK SEYHAN?, Yasemin Kiibra AKYEL?, Seref GUL2, Melis CELiK3, Ali Cihan TASKIN#, Aziz SANCARS, ibrahim Halil
KAVAKLI3,

Alper OKYAR?
1Department of Pharmacology, Faculty of Pharmacy, Istanbul University, Istanbul, Turkey
2Bjotechnology Division, Department of Biology, Faculty of Science, istanbul University, istanbul, Turkey
3Department of Molecular Biology and Genetics, Koc University, Istanbul, Turkey

4Department of Laboratory Animal Science, Aziz Sancar Institute of Experimental Medicine, Istanbul University, Istanbul,
Turkey

SDepartment of Biochemistry and Biophysics, School of Medicine, University of North Carolina, Chapel Hill, North Carolina,
USA

Objectives: Circadian clock controls many physiological functions in mammals including responses to cancer therapy by affecting
pharmacokinetics, efficacy and toxicity of anticancer drugs. We aimed to investigate dosing-time and clock gene Cry-dependent variations in
oxaliplatin pharmacokinetics and toxicity, and identify the mechanistic basis by RNA-sequencing.

Materials-Methods: Cryptochrome double-knockout (Cry17-Cry2-/- DKO) or wild-type (C57BL/6J, WT) mice kept in constant darkness (DD,
three days) were treated with a single dose oxaliplatin (12 mg/kg, i.p.) at two circadian times (CT8/CT16). Drug-induced toxicity was assessed
by mortality and body weight loss. Oxaliplatin pharmacokinetics was evaluated with ICP-MS. RNA-sequencing was performed in livers
following 12 mg/kg i.p. oxaliplatin for three days.

Results: Oxaliplatin toxicity was less severe in WTs following dosing at CT16, as compared to CT8, as shown with least body weight loss
(p<0.05). This chronotoxicity pattern of the drug was not observed in DKOs. Both plasma Cmax (p<0.02 for CT8; p<0.001 for CT16) and AUCo.
24n (p<0. 05 for CT8; p<0.01 for CT16) of oxaliplatin were higher in WTs compared to DKOs, which the difference was more evident at CT16.
Liver AUCo-2an of oxaliplatin was higher in WTs following dosing at CT8 compared to CT16 (p<0.05). RNA-sequencing indicated that expressions
of glutathione S-transferase genes (Gst) responsible for oxaliplatin detoxification showed significant variations depending on dosing-time in
WT and DKO mice.

Conclusions: Oxaliplatin was better tolerated in WTs with proper clock function at CT16 compared to CT8. The circadian toxicity pattern was
disrupted in DKOs. Oxaliplatin pharmacokinetics demonstrated significant differences in WT and DKOs independent of dosing-time. RNA-
sequencing indicated that dosing-time and Cry-dependent variations in oxaliplatin toxicity and pharmacokinetics, can be attributed to the
changes in gene expressions related to oxaliplatin detoxification/metabolism. CRY1/2 proteins play important role in oxaliplatin
pharmacokinetics and toxicity.

This study was supported by the Research Fund of Istanbul University. Project number: TSG-2017-24537.

Keywords: Oxaliplatin, Chronopharmacokinetics, Chronotoxicity, Cryptochrome Double-Knockout Mice, Circadian Clock
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S68
Kolesterol metabolizmasi meme kanser hiicrelerindeki tamoksifen direnciyle baglantili olabilir
Burcu YUCEL, Saniye ADA
istanbul Medeniyet Universitesi, Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali, istanbul
istanbul Medeniyet Universitesi, Tip Fakiiltesi, Tibbi Biyokimya Anabilim Dali, istanbul
istanbul Medeniyet Universitesi, Bilim ve ileri Teknoloji Uygulama ve Arastirma Merkezi, istanbul

Turkiye Saglik Enstitiileri Baskanligi (TUSEB), Tiirkiye Biyoteknoloji Enstitiisi, istanbul

Amag: Diinya genelinde kadinlarda en sik goriilen kanser tiirli olan meme kanserinin gelisimi 0strojen dizeyi, kalitsal yatkinlik ve obezite gibi
cesitli faktorlerle iliskilidir. Bu faktérlerden biri 6strojen reseptor (ER) degisiklikleridir. ER, bir steroid hormon reseptorudir ve ostrojen
tarafindan induklendiginde, onkojenik sinyal yollarini aktive eder. Tamoksifen, segici bir Gstrojen reseptér modilatorudir, Gstrojen
hormonunun hiicrelere girmesini engeller, bu nedenle meme kanseri hiicre gelisimini engeller. Transmembran protein 97 (TMEM97), opiat
reseptori olarak iglev goren sigma reseptori 2’dir. Meme kanseri hiicrelerinde ytiksek TMEM97 ekspresyonu bulunmustur, bu nedenle olasi
onkogen olarak tanimlanir. TMEM97’ye yiksek afinite gosteren molekillerden biri tamoksifendir. Bu ¢alismanin amaci, TMEM97'nin
tamoksifen igin bir hedef olup olamayacagini arastirmak ve tamoksifen direncinin molekiler temelini anlayarak yeni ilag hedeflerini
belirlemektir.

Gereg¢-Yontem: MCF7, MDA-MB, MCF10A hucreleri, hem FBS hem de LPDS’li serum iceren DMEM besiyerinde kiltire alindi. TMEM97 knock-
out hiicreleri, Crispr/Cas9 yontemiyle MCF7 Hucrelerinden uretildi.

Bulgular: MCF7 hiicrelerinin tim dozlarda tamoksifene daha duyarh oldugu belirlendi. MCF7 hiicrelerinde TMEM97 protein ekspresyonunun
daha yiksek oldugu ve bu hiicre hattinin tamoksifene daha duyarh oldugu goruldi. TMEM97 knock-out hticrelerinin kontrol hiicre hattina
gore daha direngli oldugu bulundu. Hiicre canliligi testi igin, hiicreler mL’sinde 15.000 hticre olacak sekilde 96’li well plate ekildi ve ardindan
hicreler, belirlenen konsantrasyonlarda Tamoksifen ile muhamele edildi. Hiicre canliligi, ATP-base cell titer glo kullanilarak 6lguldi. TMEM97
protein seviyesi western blotlama ile gosterildi.

Sonug: Daha yiiksek TMEM97 ekspresyonuna sahip meme kanseri 6rnekleri tamoksifene duyarhdir. Knock-out hiicreler ilaca daha direngli
oldugundan, TMEM97 ifadesi tamoksifen duyarliligi igin nemli bir gosterge olabilir.

Anahtar Kelimeler: MCF7, Tamoksifen, TMEM97, Meme kanseri, Kolesterol

Finansal olarak Tubitak 3501-1185251 ile desteklenmistir.
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068
Cholesterol metabolism could be related to tamoxifen resistance in breast cancer cells
Burcu YUCEL, Saniye ADA
istanbul Medeniyet University, Medical Faculty, Department of Medical Biology, istanbul
istanbul Medeniyet University, Medical Faculty, Department of Medical Biochemistry, istanbul
istanbul Medeniyet University, Science and Advanced Technology Application and Research Center, istanbul

Presidency of Turkish Health Institutes (TUSEB), Turkish Biotechnology Institute, Istanbul

Obijectives: The development of breast cancer, which is the most common type of cancer in women worldwide, is associated with various
factors such as estrogen level, hereditary predisposition and obesity. One of these factors is estrogen receptor (ER) changes. ER is a steroid
hormone receptor and when is induced by estrogen, activated downstream oncogenic signaling pathways. Tamoxifen is a selective estrogen
receptor modulators,inhibits estrogen hormone from entering cells, therefore inhibits breast cancer cell development. Transmembrane
protein 97 (TMEM97), was identified as the sigma receptor 2 which acts as opiate receptor. High TMEM97 expression has been found in
breast cancer cells, thus it is defined as presumptive oncogene. One of the molecules with high affinity for TMEM97 is tamoxifen. The aim of
this study was to investigate whether TMEM97 could be a target for tamoxifen and is to identify new drug targets could help to understand
molecular basis of tamoxifen resistance.

Materials-Methods: MCF7, MDA-MB, MCF10A cells were cultured in DMEM Medsum complemented w/ either FBS or LPDS. TMEM97 knock-
out cells were generated from MCF7 Cells by Crispr/Cas9 method. For cell viability assay, Cells were plated in 96-well plates at a concentration
of 15.000 cells/mL, then cells were treated with desired concentrations of Tamoxifen. cell viability was measured using ATP-based cell titer
glo assay. TMEMO97 protein level was demonstrated by western blotting.

Results: MCF7 cells were determined more sensitive to tamoxifen at all doses. As TMEM97 protein expression was observed higher in MCF7
cells and this cell line was found more sensitive to tamoxifen. It was found that TMEM97 knockout cells were more resistant compared to
control cell line.

Conclusions: Breast cancer cells that have higher TMEM97 expression are found sensitivity to tamoxifen. TMIEM97 expression might be an
important indicator for tamoxifen sensitivity as knockout cells are more resistant to the drug.

Keywords: MCF7, Tamoxifen, TMEM97, Breast cancer, Cholesterol

Financially supported by Tubitak 3501-1185251.
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S69
A549 akciger kanseri hiicre hattinda glimiis karben komplekslerinin gesitli mirna ekspresyon profillerine etkisi

Yasemin SAHiN?, Fatma Nihan CANKARA2, Osman CiFTCi, Muhammed Fatih DOGAN?, Miicahit SECME3, Enes EVREN?,
Nevin GURBUZ4, ismail OZDEMIiR4

1pamukkale Universitesi, Tip Fakiltesi, Tibbi Farmakoloji Anabilim Dali, Denizli, Tiirkiye
2Siileyman Demirel Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, Isparta, Tiirkiye
3pamukkale Universitesi, Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali, Denizli, Tirkiye

4indni Universitesi, Fen Edebiyat Fakiiltesi, Kimya Anabilim Dali, Malatya, Tiirkiye

Amag: Akciger kanserinin tim dinyada kansere bagh 6limlerin 6nde gelen nedeni olmasi yeni teshis ve tedavi yontemlerine olan ihtiyaci
arttirmaktadir. Metal karben komplekslerinin anti-timoral etkileri nedeniyle kanser tedavisinde etkili ve glvenli potansiyel bir ajan
olabilecegi dustinilmektedir. Onkogenler olarak igslev géren miRNA'lar insan kanserinde 6nemli bir role sahiptir. Calismanin amaci, yeni
sentezlenen glimis karben komplekslerinin A549 hiicre hatti Gzerinde gesitli miRNA ekspresyon profillerinin arastiriimasidir.

Gereg¢- Yontem: Yeni sentezlenen gimis karben komplekslerinin MTS yontemi ile sitotoksite analizi yapildi. IC50 konsantrasyonlari
uygulanarak, belirlenen inklibasyon siiresi sonunda total RNA izolasyonu ve miRNA cDNA sentezi yapildi. miR-21, miR-130a, miR-133a, miR-
146a, miR-155, miR-200a, miR-210, miR-223 ve miR-224 ekspresyonlari RT-PCR yontemiyle belirlendi. Sitotoksite analizinde ve IC50
konsantrasyonlarinin belirlenmesinde GraphPad Prism (7. versiyon) programi, RT-PCR verilerinin analizinde ise internet tabanli Gene Globe
platformunda RT? Profiler™ PCR Array Data Analysis programi kullanildi.

Bulgular: A549 hiicre hattinda 48 saatteki IC50 konsantrasyonlari EE-40, EE-41 ve EE-52 kompleksleri igin sirasiyla 3. 21 pM, 2. 30 uM ve 1.
51 uM,; sisplatin igin ise 26. 97 uM olarak bulundu. EE-40 kompleksi igin 7 miRNA (miR-21, miR-130a, miR-146a, miR-200a, miR-210, miR-223
ve miR-224) ekspresyonu, EE-41 kompleksi igin 5 miRNA (miR-130a, miR-155, miR-200a, miR-223 ve miR-224) ekspresyonu ve EE-52
kompleksi igin 2 miRNA (miR-21 ve miR-224) ekspresyonu anlamli olarak (p< 0.05) azaldI.

Sonug: Sentezlenen giimis karben kompleksleri sisplatin ile karsilastirildiginda anti-proliferatif etkinliginin daha fazla oldugu gorilmustar.
Ozellikle EE-40 kompleksinin miRNA ekspresyonlarindaki anlamli degisikler dikkate alindiginda; miR-130a, miR-146a, miR-200a ve miR-224’{in
akciger kanseri teshisinde yeni belirteglere aday olabilecegi ve sentezlenen EE-40 kompleksinin tedavide potansiyel bir ajan olabilecegi
dustnilmektedir. Ayrica bu 6zgiin komplekslerin farkli kombinasyonlarinin denenmesi bu alanda gelistirilecek olan yeni farmakolojik
ajanlarin tespitine ve gesitliligine imkan saglayacaktir. Ancak sentezlenen komplekslerle ilgili molekiiler mekanizmanin aydinlatiimasina
ihtiyag duyulmaktadir. Elde ettigimiz tim sonuglar degerlendirildiginde yapilan galismanin akciger kanseri teshis ve tedavisi ile ilgili literattire
onemli katkilar saglayacagi agiktir.

Anahtar Kelimeler: Akciger kanseri, A549 hiicre hatti, Giimug karben kompleksi, miRNA
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Effect of silver carben complex on various mirna expression profiles on a549 lung cancer cell line

Yasemin SAHiN?, Fatma Nihan CANKARA2, Osman CiFTCi, Muhammed Fatih DOGAN?, Miicahit SECME3, Enes EVREN?,
Nevin GURBUZ4, ismail OZDEMIiR4

1pamukkale University, Faculty of Medicine, Department of Medical Pharmacology, Denizli, Turkey
2Slileyman Demirel University, Faculty of Medicine, Department of Medical Pharmacology, Isparta, Turkey
3Pamukkale University, Faculty of Medicine, Department of Medical Biology, Denizli, Turkey

4indnii University, Faculty of Arts and Sciences, Department of Chemistry, Malatya, Turkey

Aims: The fact that lung cancer is the leading cause of cancer-related deaths worldwide increases the need for new diagnosis and treatment
methods. Due to its anti-tumoral effects, metal carbene complexes are thought to be an effective and safe potential agent in the treatment
of cancer. miRNAs acting as oncogenes have an important role in human cancer. The aim of the study is to investigate various miRNA
expression profiles of newly synthesized silver carbene complexes on the A549 cell line.

Methods: The cytotoxicity analysis of the newly synthesized silver carbene complexes was done by the MTS method. By applying IC50
concentrations, total RNA isolation, and miRNA cDNA synthesis were performed at the end of the determined incubation period. miR-21,
miR-130a, miR-133a, miR-146a, miR-155, miR-200a, miR-210, miR-223, and miR-224 expressions were determined by RT-PCR method.
GraphPad Prism (version 7) program was used for cytotoxicity analysis and determination of IC50 concentrations, and RT? Profiler™ PCR Array
Data Analysis program on the internet-based Gene Globe platform was used for the analysis of RT-PCR data.

Results: IC50 concentrations at 48 hours on the A549 cell line were 3. 21 uM, 2. 30 uM, and 1. 51 uM for EE-40, EE-41, and EE-52 complexes,
respectively; for cisplatin, it was found to be 26. 97 uM. Expression of 7 miRNAs (miR-21, miR-130a, miR-146a, miR-200a, miR-210, miR-223,
and miR-224) for the EE-40 complex, expression of 5 miRNAs (miR-130a, miR-155, miR-200a, miR-223, and miR-224) for the EE-41 complex
and expression of 2 miRNAs (miR-21 and miR-224) for the EE-52 complex were significantly decreased (p< 0.05).

Conclusion: Compared with cisplatin, the synthesized silver carbene complexes were found to have higher anti-proliferative activity.
Considering the significant changes in miRNA expressions of the EE-40 complex; It is thought that miR-130a, miR-146a, miR-200a, and miR-
224 may be candidates for new markers in the diagnosis of lung cancer and the synthesized EE-40 complex may be a potential agent in the
treatment. In addition, testing different combinations of these unique complexes will enable the detection and diversity of new
pharmacological agents to be developed in this field. However, the molecular mechanism of the synthesized complexes needs to be clarified.
When all the results we have obtained are evaluated, it is clear that the study will make important contributions to the literature on the
diagnosis and treatment of lung cancer.

Keywords: Lung cancer, A549 cell line, Silver carbene complex, miRNA
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S70
Kemoterapi ile olusturulan mekanik allodinide vildagliptin duloksetinin etkisini artirryor mu?

Mohammad Turdi HAMEDI?, Zafer SEZERZ, Arzu HANIM YAY3

1Erciyes Universitesi Tip Fakdiltesi, Tibbi Farmakoloji Anabilim Dali, Kayseri, Tirkiye

2Erciyes Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, Hakan Cetinsaya lyi Klinik Uygulama ve Arastirma
Merkezi, Kayseri, Turkiye

3Erciyes Universitesi, Tip Fakiiltesi, Histoloji -Embriyoloji Anabilim Dali, KAYSERI, Tirkiye

Amag: Bu calismada sicanlarda kemoterapi ile indiklenen mekanik allodinide duloksetinin vildagliptin ile kombinasyonunun etkilerinin
incelenmesi amaglanmistir.

Gereg ve Yontem: Calisma 6-8 haftalik 200-250 gr agirhgindaki erkek Sprague Dawley siganlar tizerinde yapilmistir. Calismada 30 sigan rastgele
5 gruba esit sekilde dagitilmistir. Kontrol grubundaki siganlar hari¢ tim siganlara 4 hafta boyunca haftada iki kez intraperitoneal yoldan
oksaliplatin 4 mg/kg dozda uygulanmistir. Vildagliptin 10 mg/kg, duloksetin 30 mg/kg ve kombine grupta duloksetin 10mg/kg, vildagliptin
30mg/kg oral yoldan 4 hafta boyunca uygulanmistir. Calismanin 0., 4., 11., 18. ve 25. glinlerinde yapilan 6lgimlerle mekanik agri esigi tespiti
elektronik Von Frey testi ile yapilmistir. Calisma boyunca siganlarin agirliklarn da takip edilmistir. Elde edilen veriler istatistiki olarak
degerlendirilmistir.

Bulgular: Elektronik Von Frey testi ile oksaliplatin uygulanan gruptaki siganlarda agri esiginin kontrole gére anlaml olarak distugu
gorulmustir. Duloksetin veya vildagliptinin tek basina oksaliplatin uygulanan hayvanlara verilmesi ile agri esiginin tekrar yukseldigi
gorulmustir. Duloksetinin agri esigine olan etkisi vildagliptin eklenmesi ile istatiksel olarak anlamli bir artig gostermistir.

Sonug: Kemoterapi ile olusan noropatide ilaglarin tedavide etkililikleri sinirlidir. Duloksetin gibi antidepresanlarin etkililiginin artirilmasi igin
vildagliptin gibi farkli ilag kombinasyonlarinin faydali olabilecegi gosterilen sonuglarimizin yeni ¢alismalarla teyid edilmesi gerekmektedir.

Anahtar Kelimeler: Duloksetin, Vildagliptin, Mekanik Allodini, Sigan

286

26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



070
Does vildagliptin increase the effect of duloxetine on chemotherapy induced mechanical allodynia?

Mohammad Turdi HAMEDI?, Zafer SEZERZ, Arzu HANIM YAY3

IMedical Pharmacology Department, Faculty of Medicine, Erciyes University.

2Medical Pharmacology Department, Faculty of Medicine Erciyes University /Hakan Cetinsaya Good Clinical Practice and
Research Center

3Histology and Embryolgy Department, Faculty of Medicine Erciyes University

Objectives: In this study, it was aimed to investigate the effects of duloxetine and vildagliptin combination on chemotherapy-induced
mechanical allodynia in rats.

Materials- Methods: Male Sprague Dawley rats weighing 200-250 g were used in this study. 30 rats were randomly distributed to five groups.
Except the control group, all rats received 4mg/kg oxaliplatin (i. p.) twice weekly for 4 weeks. Vildagliptin 10 mg/kg, duloxetine 30 mg/kg,
and in the combined group duloxetine 30 mg/kg, vildagliptin 10 mg/kg were administered orally for 4 weeks. On the 0., 4., 11., 18. and 25.
days of the study, development of mechanical allodynia was determined by Electronic Von Frey Test. The weight of the rats were followed
up during the study. The data were evaluated statistically.

Result: It was observed that the pain threshold decreased in the oxaliplatin-administered group according to control group by electronic Von
Frey test. The pain threshold increased again when duloxetine or vildagliptin was administered. The effect of duloxetine on chemotherapy
induced mechanical allodynia was increased significantly when it was administered with vildagliptin.

Conclusion: The effect of medicine on chemotherapy induced neuropathy is limited. We need to confirm our results with new studies that
the combination with different medicines like vildagliptin for increasing the effect of antidepressant drug duloxetine may be useful in the
treatment of neuropathy.

Keywords: Duloxetine, Vildagliptin, Mechanic Allodynia, Rat
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S71
Deneysel olarak olusturulmus akut bobrek yetmezliginde etanersept'in koruyucu etkisi
Mehmet KARA?, Mehmet Fatih SONMEZ2, Hasan Basri ULUSOY?
1Erciyes Universitesi Tip Fakiiltesi Farmakoloji Anabilim Dali

2Erciyes Universitesi Tip Fakiiltesi Histoloji ve Embriyoloji Anabilim Dali

Girig ve Amag: Akut bobrek yetmezligi (ABY), glomertler filtrasyon hizinda gelisen azalma ile tre ve diger azotlu atik metabolitlerin viicutta
birikmesine ve kan elektrolit iceriginin bozulmasina neden olan klinik bir tablodur. Etanercept, TNF-a 'nin hicre ylzeyi reseptorleri ile
etkilegsimini yarismali bir sekilde baskilayan bir rekombinant insan reseptor flizyon proteinidir. TNF-a inhibisyonunun ABY'ye karsi koruyucu
bir etkiye sahip oldugu gosterilmistir. Bu ¢alismada glinimizde etkili farmakolojik tedavi yontemi heniiz gelistirilememis olan ABY’de,
Etanersept’in koruyucu etkisini arastirmak amaglanmistir. Gereg ve Yontem: Calismaya 91 adet Balb-C irki disi erigkin fare alindi. Akut bébrek
yetmezligi intraperitoneal folik asit enjeksiyonu ile olusturuldu. Etanercept, folik asit ile es zamanli olarak 0. 7 mg/kg, 3. 5 mg/kg ve 7 mg/kg
dozlarinda tedavi gruplarina enjekte edildi. Kan Gre azotu (BUN) ve kreatinin diizeyleri galisgmanin 7. glnlnde Olguldi. Bobrekler
Hematoksilen-Eozin boyama ve Tunel boyama ile histolojik olarak incelendi. Calismanin 7. ve 0. guinleri arasindaki agirlik farki gruplar arasinda
karsilastinildi. Gruplar arasi karsilastirma tek yonli ANOVA ile yapildi. Coklu karsilastirma (Post-hoc) testi i¢in Tukey prosediri kullanildi.
Anlamli deger p<0. 05 olarak belirlendi.

Bulgular: ABY grubu, tedavi gruplari ile karsilastirildiginda histolojik bulgular, biyokimyasal sonuglar ve kilo kaybi agisindan istatistiksel olarak
anlamli farkhhklar bulundu. Folik asit, BUN seviyelerini arttirdi. Artan Etanersept dozlari ile bu artis kademeli olarak azaldi. ABY grubunun
BUN seviyesi 53. 36+14. 94 mg/dL, istatistiksel olarak anlamli yiksek bulunmustur (p <0. 05). Etanercept, folik asitten zarar géren bobrek
morfolojisini iyilestirdi. Tunel pozitif hiicreler sayilarak bir apoptotik indeks yapildi. ABY grubunda apoptotik hiicrelerin kontrol grubuna gére
istatistiksel ve anlamli diizeyde arttigi belirlendi. Etanersept ile tedavi edilen gruplarda apoptotik indeks dustikti ve renal tiibullerde daha az
dilatasyon vardi. ABY grubunun apoptotik indeksi 3. 10 + 0. 24 bulunmustur (p <0. 001). Tim gruplarda kreatinin seviyelerinde istatistiksel
olarak farkhhk yoktu.

Sonug: Etanersept’in ABY gelisimine karsi koruyucu etki gosterdigi ve bu etkiyi molekiler diizeyde apoptozis mekanizmasini bloke ederek
yaptigi séylenebilir.

Anahtar Kelimeler: Etanersept, Akut Bobrek Yetmezligi, TNF-a, Folik Asit
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Protective effect of etanercept in experimentally generated acute kidney failure
Mehmet KARA?!, Mehmet Fatih SONMEZ?2, Hasan Basri ULUSOY?
1Erciyes University Faculty of Medicine Department of Pharmacology

2Erciyes University Faculty of Medicine Department of Histology and Embryology

Obijective: Acute renal failure (ARF) is a clinical syndrome that causes a decrease in the glomerular filtration rate and leads to an accumulation
of nitrogenous waste products and uremic toxins. Etanercept is a recombinant human receptor fusion protein that competitively suppresses
the interaction of TNF-a with cell surface receptors. TNF-a inhibition was shown to have a protective effect against ARF. This study
investigated the protective effect of Etanercept on ARF.

Materials and Methods: 91 Balb-C female adult mice were included in the study. ARF was created with an intraperitoneal folic acid injection.
Etanercept was injected with folic acid in doses of 0.7 mg/kg, 3. 5 mg/kg and 7 mg/kg in treatment groups. Levels of blood urea nitrogen
(BUN) and creatinine were measured on the 7th day of the study. The kidneys were examined histologically with Hematoxylin-Eosin staining
and Tunel assay. The weight difference between the 7th and Oth days of the study was compared between the groups. The comparison
between the groups was done by one way ANOVA. The Tukey procedure was used for multiple comparison (Post-hoc) test. Significant value
was determined as p<0. 05.

Results: When comparing the ARF group with the treatment groups, statistically significant differences were found in terms of histological
findings, biochemical results and weight loss (p <0. 05). Folic acid increased BUN levels. This increase was decreased gradually with increased
doses of Etanercept. BUN level of ARF group was 53. 36114. 94 mg/dL (p <0. 05). Etanercept improved kidney morphology damaged by folic
acid. An apoptotic index was made by counting Tunel positive cells. In folic acid group, it was determined that apoptotic cells increased
statistically and significantly compared to control group. The apoptotic index was low and there were less dilation in the renal tubules in the
groups treated with Etanercept. The apoptotic index level of ARF group was 3. 10 £ 0. 24 (p <0. 001). There were no differences in creatinine
levels in all groups.

Conclusion: Etanercept may prevent folic acid induced ARF by decreasing apoptosis.

Keywords: Acute renal failure, Etanercept, Folic acid, TNF-a
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Sigan korpus kavernozumunda diyabete bagli gelisen fonksiyonel ve yapisal degisiklikler Gizerine ursodeoksikolik asidin
etkileri

irem C. NALBANTOGLUY, Serhat SEVGi2, Gékcen KERIMOGLU3, Mine KADIOGLU DUMAN?Y, Nuri ihsan KALYONCU1

1Karadeniz Teknik Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Trabzon, Tiirkiye
2Karadeniz Teknik Universitesi Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, Trabzon, Tiirkiye

3Karadeniz Teknik Universitesi Tip Fakiiltesi Histoloji ve Emriyoloji Anabilim Dali, Trabzon, Tiirkiye

Amag: Epidemiyolojik veriler, erektil disfonksiyon(ED) prevalansinin diinya genelinde yiiksek oldugunu gostermektedir. Diyabetik erkeklerde
bu prevalans %30'un Gzerindedir. ED tedavisinde kullanilan mevcut terapétik yaklagimlarin diyabetik ED tedavisindeki etkinlikleri daha
dusuktir. Diyabete bagli olarak kavernoz dokuda gelisen geri dénilisimstiz yapisal fibrotik stiregler bunun énemli bir sebebi olabilir. Bu
¢alismada, daha once farkli dokularda antifibrotik etkileri gosterilmis olan Ursodeoksikolik asit(UDKA)’in, deneysel diyabet modelinde penil
kavernoz dokulardaki hem fonksiyonel parametrelere etkisi hem de TGF-B1/Smad/CTGF yolagi Uizerinden antifibrotik etkileri aragtirildi.

Gereg-Yontem: Calismada Sprague-Dawley tlrl erkek siganlar kullanildi. Siganlara tasiyici veya Streptozotosin (STZ,60 mg/kg) intraperitonal
enjekte edilerek non-diyabetik kontrol ve diyabetik gruplar (toplam 6 grup) olusturuldu. Diyabet indiksiyonunun ardindan 8 hafta boyunca
kontrol ve diyabet gruplarina UDKA (20 mg/kg, 80 mg/kg dozlarinda) oral gavaj ile uygulandi. Fonksiyonel degiskenler olarak intrakavernoz
basing(iKB) ve ortalama arteriyel basing(OAB) &l¢iimii yapildi. Penil kavernéz dokudaki histopatolojik degisikliklerin incelenmesi Masson-
Trikrom boyama yontemi ile yapildi. Fibronektin, TGF-B1, Smad2/3, p-Smad2, Smad7 ve CTGF molekillerindeki ekspresyon degisimleri
Western blot yontemi ile incelendi.

Bulgular: UDKA tedavisi, diyabetle azalan maksimum IKB/OAB ve total IKB/OAB oranlarinda anlamli artisa neden oldu (p<0.001,p<0.05).
UDKA uygulanan gruplarda, histolojik incelemelerde diyabetle gelisen konjesyon ve 6demin oldukca azaldigi gozlendi. Ayrica, bag doku ve
kollajen miktari azalirken diiz kas miktarinda artis géruldi. Western blot sonugclarina gére; diyabetik kontrol grubunda TGF-B1, Smad2/3, p-
Smad2, Smad7, CTGF, fibronektin protein ekspresyonlarindaki artislarin, UDKA tedavisi ile doza bagiml sekilde anlamli olarak azaldig
gosterildi.

Sonug: UDKA, diyabet modelinde penil kavernéz dokuda TGF-B1/Smad/CTGF sinyalizasyonunu inhibe ederek fibrozisi azaltmistir. TGF-
B1/Smad/CTGF yolag, diyabete bagh ED’de potansiyel terapétik bir hedef olabilir.

*Calismamiz Karadeniz Teknik Universitesi Bilimsel Arastirma Projeleri birimi tarafindan desteklenmektedir.

Anahtar Kelimeler: Fibrozis, diyabet, Smad, korpus kavernozum
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The effects of ursodeoxycolic acid on diabetes-induced functional and structural changes in the rat corpus cavernosum

irem C. NALBANTOGLU?, Serhat SEVGI2, Gkgen KERIMOGLU3, Mine KADIOGLU DUMAN?Y, Nuri ihsan KALYONCU?

1Karadeniz Technical University, Faculty of Medicine, Department of Pharmacology
2Karadeniz Technical University, Faculty of Pharmacy, Department of Pharmacology

3Karadeniz Technical University, Faculty of Medicine, Department of Histology and Embriology

Objectives: Epidemiological data indicate the prevalence of erectile dysfunction(ED) is high worldwide. This is over 30% in diabetic men.
Current approaches used in treatment of ED are less effective in diabetic-ED. Irreversible structural fibrotic processes in cavernous tissue due
to diabetes may be an important reason. In this study, effects of Ursodeoxycholic acid(UDCA), which was previously shown to have antifibrotic
effects, on both functional parameters and TGF-B1/Smad/CTGF pathway in cavernous tissues in diabetes model were investigated.

Materials-Methods: Sprague-Dawley rats were used. Non-diabetic control and diabetic experimental groups were formed, by injecting
vehicle or Streptozotocin (STZ,60 mg/kg) i.p. After diabetes induction, UDCA(20 mg/kg,80 mg/kg) was administered via gavage to control and
diabetes groups for 8 weeks. Intracavernous pressure(ICP) and mean arterial pressure(MAP) were measured as functional variables.
Examination of histopathological changes in penile cavernous tissue was carried out by Masson-Trichrome-staining method. Expression
changes in fibronectin, TGF-B1, Smad2/3, p-Smad2, Smad7 and CTGF molecules were analyzed by Western-blot method.

Results: UDCA treatment caused a significant increase in maximum ICP/MAP and total ICP/MAP ratios that decreased with diabetes
(p<0.001,p<0.05). In treatment-groups, the congestion and edema developed with diabetes were decreased considerably. In addition, while
the amount of connective tissue and collagen decreased, the amount of smooth muscle increased. According to Western-blot results, the
increases in TGF-B1,Smad2/3,p-Smad2,Smad7,CTGF,fibronectin protein expressions were significantly decreased with UDKA treatment in a
dose-dependent manner.

Conclusions: UDKA reduced fibrosis by inhibiting TGF-B1/Smad/CTGF signaling in cavernous tissue in diabetes model. The TGF-
B1/Smad/CTGF pathway may be a potential therapeutic target in diabetes-induced ED.

*Qur study is funded by Karadeniz Technical University Scientific Research Projects Unit.

Keywords: Fibrosis, diabetes, Smad, corpus cavernosum
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Siganlarda sisplatin ile indiiklenen nefrotoksisite lizerine humik asidin etkileri
Ender TEKES, Coskun SILAN
Canakkale Onsekiz Mart Universitesi Tip Fakiiltesi Farmakoloji Anabilim Dali, CANAKKALE, Tiirkiye

Amag: Sicanlarda sisplatine bagli nefrotoksisitede oksidatif strese bagh hasar rol oynamaktadir. Sisplatin uygulamasi ile gelisen
nefrotoksisitenin antioksidan 6zellikleri bilinen humik asit uygulamasi ile 6nlenip 6nlenemeyecegini degerlendirmek amaglanmistir. Ayrica
koruyucu etki varsa, ilgili etkinin olasi mekanizmalarini aydinlatmak amaglanmistir.

Gereg-Yontem: Calismamizda 200-300 gram erkek Wistar siganlar kullanildi (n=42). Deney hayvanlari her grupta 7 hayvan olacak sekilde 6
gruba ayrilmigtir: Kontrol (Saline % 0.9); Humik asit 40 mg/kg; Sisplatin 10 mg/kg i.p. tek doz; Sisplatin + Humik asit 10 mg/kg/giin; Sisplatin
+ Humik asit 20 mg/kg/gun; Sisplatin + Humik asit 40 mg/kg/gln. Calismada ilag uygulamalari giinde tek doz periton ici uygulama seklindedir
ve toplam tedavi siiresi 7 glindir. Sisplatin tek doz uygulandiktan 5 giin sonra, diger gruplar ise tedaviye basladiktan 7 giin sonra ksilazin 5
mg/kg ve ketamin 50 mg/kg uygulanarak anestezi saglanmis ve inceleme igin kardiyak kan ve bobrekler alinmistir. Plazmada Ure ve kreatinin;
bobrek dokusunda TNF-alfa, IL-10, NF-kappa B, Caspase 3, TAS (Total Antioxidant Status) ve TOS (Total Oxidant Status) dizeyleri
belirlenmistir.

Bulgular: Sisplatin uygulamasi ile plazma Ure ve kreatinin diizeyleri kontrol grubuna kiyasla anlamli olarak artmistir. Ancak humik asit
uygulamasi ile bu artista bir degisiklik olmamustir. Sisplatin uygulamasi ile bébrek dokusunda TNF-alfa, IL-10, NF-kappa B dlzeyleri anlamli
olarak artmigtir. Humik asit 10 mg ve 20 mg gruplarinda degisiklik olmazken humik asit 40 mg grubunda TNF-alfa, IL-10, NF-kappa B
dizeylerinde anlamli azalma gorulmustir. Ayrica oksidatif stres parametresi olan TOS dizeyleri sisplatin uygulamasi ile kontrol grubuna gére
anlamli olarak artarken, humik asit 40 mg uygulananlarda anlamli azalma gorulmustur.

Sonug: Sisplatin ile olusturulan bdbrek hasarinin iyilestirilmesinde humik asit 10 ve 20 mg/kg/gun dozlari etki géstermezken, humik asit 40
mg/kg/giin dozunun bazi biyokimyasal parametrelerde anlaml iyilesme sagladigi tespit edilmistir. Sisplatine bagli bobrek hasarinin
onlenmesinde humik asidin faydali olabilecegi distinilmektedir.

Anahtar Kelimeler: Humik asit, Sisplatin, Nefrotoksisite

292
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



073
The effects of humic acid on cisplatin-induced nefrotoxicity in rats
Ender TEKES, Coskun SILAN

Canakkale Onsekiz Mart University, Faculty of Medicine, Department of Pharmacology, Canakkale

Objectives: Oxidative stress induced damage plays a role in cisplatin induced nephrotoxicity in rats. It is aimed to evaluate whether the
nephrotoxicity developed by cisplatin can be prevented by the administration of humic acid(HA), whose antioxidant properties are known.
In addition, if there is a protective effect, it is aimed to illuminate the possible mechanisms of the related effect.

Materials-Methods: Male Wistar rats(200-300g) were used in our study(n=42). Animals were divided into 6 groups with 7 animals in each
group: Control;HA40mg/kg;Cisplatin  10mg/kg;Cisplatin+HA10mg/kg;Cisplatin+HA20mg/kg; Cisplatin+HA40mg/kg. In this study, drug
administrations were as intraperitoneal administration once a day and the total duration of treatment was 7days. Anesthesia was achieved
by administering xylazine 5mg/kg and ketamine 50mg/kg 5days after a single dose of cisplatin was administered, and 7days after the start of
treatment in the other groups; and cardiac blood and kidneys were collected for examination. Urea and creatinine in plasma; TNF-alpha,IL-
10,NF-kappaB,Caspase3,TAS,TOS levels in kidney tissues were evaluated.

Results: Plasma urea and creatinine levels were significantly increased with cisplatin administration compared to the control group. However,
there was no change in that increase with HA application. TNF-alpha,IL-10,NF-kappaB levels in kidney tissue were significantly increased with
cisplatin administration. While there was no change in the HA10mg and 20mg groups, there was a significant decrease in TNF-alpha,IL-10,NF-
kappaB levels in the HA40mg group. In addition, TOS levels, which is an oxidative stress parameter, were significantly increased with cisplatin
administration compared to the control group, while a significant decrease was observed in those administered 40mg of HA.

Conclusions: HA10 and 20mg/kg/day doses did not show any effect on the improvement of kidney damage induced by cisplatin, while
HA40mg/kg/day dose was found to provide significant improvement in some biochemical parameters. It is thought that HA might be
beneficial in the prevention of cisplatin-induced kidney damage..

Keywords: Humic acid, Cisplatin, Nephrotoxicity
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Akut insan rekombinant relaksin uygulamasinin in-vitro indiiklenmis diyabetik sican korpus kavernosumunun gevseme
yanitlarina etkisi

Selin ACAR!, Ozge GUNER?, Mehmet ATES?, Tijen KAYA TEMIiZ4, Nergiz DURMUS SUTPIDELER?
1Dokuz Eyliil Universitesi Saghk Bilimleri Enstitiis, izmir, Tirkiye
2Dokuz Eyliil Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, izmir, Tirkiye
3Dokuz Eyliil Universitesi Saglik Hizmetleri Meslek Yiiksek Okulu, izmir, Tiirkiye

41zmir Katip Celebi Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dal, izmir, Tirkiye

Amag: Relaksin, ilk olarak disi Greme sisteminde daha sonra kalpte ve vaskiler sistemde etkileri ortaya koyulan peptid yapil bir hormondur.
Bu galismanin amaci, insan relaksin-2’sinin rekombinant formu olan serelaksinin, penil dokudaki direkt etkisini ve hiperglisemik kosulda
endotel aracili gevseme yanitlari Gzerine etkisini aragtirmaktir.

Gereg-Yontem: Serelaksinin penil dokuda direkt etkisinin olup olmadigi, organ banyosunda korpus kavernosuma (KK) kiimulatif 10-12-107 M
serelaksin uygulamasi ile doz-cevap egrisi elde edilerek ortaya koyuldu. Hiperglisemi modeli, KK dokularinin 44mM glukoz monohidrat + 120
uM metilglioksal iceren krebs soliisyonu iginde 3 saat inkiibasyonu ile olusturuldu. Serelaksinin hiperglisemik kosulda endotel aracili gevseme
yanitlari Gizerine etkisi nitrik oksit (NO) ve prostasiklin gevseme yanitlariyla degerlendirildi.

Bulgular: KK’da kiimlatif serelaksin uygulamasina bagli gozlenen maksimum gevseme yaniti (Emaks) (%45,6 + 4,6), zamana bagli spontan
gevseme yanitinin degerlendirildigi kontrol grubu Emaks degeri (%34,5 + 7,3) ile karsilastirildiginda, aradaki fark istatistiksel olarak anlamli
degildi (p=0,2). Normoglisemi, hiperglisemi, serelaksin ile ko-inkube hiperglisemi gruplari karsilastirildiginda, 10-6 M indometazin varliginda
elde edilen asetilkolin Emaks degerleri arasindaki fark istatistiksel olarak anlamli bulundu (p<0,0001 sirasiyla, %40,6 + 2,5; %29,3 £ 3,1; %17,5
+ 1,6). Hiperglisemik kosulda iloprost ile elde edilen Emaks degeri (%30,0 * 3,5), normoglisemik kosula gére (%59,1 + 9,7) istatistiksel olarak
anlamli derecede azaldi (p<0,05). Serelaksin ko-inklbe hiperglisemi grubunda iloprost ile elde edilen Emaks degeri (%21,3 + 5,5) ile
hiperglisemi grubunda elde edilen Emaks degeri arasindaki fark istatistiksel olarak anlaml degildi.

Sonug: Relaksin hormonunun penil dokudaki etkilerini ortaya koymayi amagladigimiz ¢alismamizda, serelaksinin KK’da direkt etki
olusturmadigini gosterdik. Ayrica serelaksin ko-inkiibasyonu, hiperglisemik grupta azalan NO aracili gevseme yanitlarini potansiyelize etti.
Vaskiler dokuda serelaksinin endotel yanitlar tizerindeki koruyucu etkisi 48 ve 72 saatlik inkiibasyonlarla ortaya koyulmustur. Caismamizla
serelaksinin KK’da erken dénem in-vitro etkilerini ortaya koymus olduk. Ancak bu bulgularin uzun dénem in-vivo serelaksin etkileri olarak
dogrulanmasi gerektigini disinmekteyiz.

Anahtar Kelimeler: Korpus kavernosum, erektil disfonksiyon, diyabet, nitrik oksit, serelaksin
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Effect of acute human recombinant relaxin administration on relaxation responses of in-vitro induced diabetic rat corpus
cavernosum

Selin ACARY, Ozge GUNER?, Mehmet ATES3, Tijen KAYA TEMiz?, Nergiz DURMUS SUTPIDELER?
1Dokuz Eylul University, Institute of Health Sciences, lzmir, Turkey
2Dokuz Eylul University, Faculty of Medicine, Department of Pharmacology, lzmir, Turkey
3Dokuz Eylil University, Vocational School of Health Services, 1zmir, Turkey

41zmir Katip Celebi University, Faculty of Medicine, Department of Pharmacology, Izmir, Turkey

Objectives: Relaxin is a peptide-structured hormone that is first shown in the female reproductive system, then in the heart and vascular
system. The aim of this study was to investigate the direct effect of serelaxin, the recombinant form of human relaxin-2, in penile tissue and
its effect on endothelium-mediated relaxation responses in hyperglycemic condition.

Materials-Methods: The direct effect of serelaxin on penile tissue was determined by obtaining a dose-response curve with cumulative 10-
12-10-7M serelaxin application to the corpus cavernosum(CC) in the organ bath. The hyperglycemia model was induced by incubation of CC
tissues in Krebs solution containing 44mM glucose monohydrate+120uM methylglyoxal for 3 hours. The effect of serelaxin on endothelium-
mediated relaxation responses in hyperglycemic condition was evaluated by nitric oxide(NO) and prostacyclin relaxation responses.

Results: The difference was not statistically significant when the maximum relaxation response (Emax) obtained due to cumulative serelaxin
administration(45.6+4.6%) in CC was compared with Emax value of the control group with time-dependent spontaneous relaxation
responses(34.5+7.3%). When normoglycemia, hyperglycemia, and serelaxin+hyperglycemia groups were compared, difference between
Emax values of acetylcholine obtained in the presence of 10-6M indomethacin was found to be statistically significant (p<0.0001;respectively
40.6+2.5%; 29.3+3.1%; 17.5+1.6%). Emax value of iloprost in the hyperglycemia group(30.0£3.5%) was statistically significantly decreased
compared to the normoglycemia group (59.1#9.7%) (p<0.05). The difference between the Emax value of iloprost in the
serelaxin+hyperglycemia group(21.3+5.5%) and Emax value obtained in the hyperglycemia group was not statistically significant.

Conclusions: In the present study, serelaxin did not have a direct effect on the CC. In addition, serelaxin co-incubation potentiated the
decreased NO-mediated relaxation responses in the hyperglycemic group. The protective effect of serelaxin on endothelial responses in
vascular tissue was presented with 48 and 72 hour incubations. Our study has presented early in-vitro effects of serelaxin in CC. However,
these findings should be confirmed as long-term in-vivo effects of serelaxin.

Keywords: Corpus cavernosum, erectile dysfunction, diabetes, nitric oxide, serelaxin
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Sicanda kavernoz sinir hasari modelinde astragalozit-iv’iin erektil fonksiyon ve kavernozal fibrozis lizerine etkileri
Serhat SEVGi?, irem C. NALBANTOGLU?, Yesim K. YASAR3, Gokcen KERIMOGLU?, Sabri Murat KESiM?2
1Karadeniz Teknik Universitesi Eczacilik Fakiiltesi/Farmakoloji Anabilim Dali, Trabzon, Tiirkiye
2Karadeniz Teknik Universitesi Tip Fakiiltesi/Tibbi Farmakoloji Anabilim Dali, Trabzon, Tiirkiye
3Karadeniz Teknik Universitesi Eczacilik Fakiiltesi/Farmakoloji Anabilim Dali, Trabz, Tiirkiye

4Karadeniz Teknik Universitesi Tip Fakiiltesi/Histoloji ve Embriyoloji Anabilim Dali, Trabzon, Tiirkiye

Amag: Radikal prostatektomi (RP)'nin komplikasyonu olan kavernoz sinir (KS) hasari erektil disfonksiyon (ED) igin risk faktéradir. KS hasari
sonrasinda noronal rejenerasyonun gecikmesi kaverndz dokuda fibrozis gibi histopatolojik degisikliklere neden olmaktadir. Kavernoéz
dokudaki fibrotik siiregte TGF-B1/Smads sinyal yolaginin kritik rol oynadigi bilinmektedir. Astragaloside-I1V (AS-1V) geleneksel olarak kullanilan
bitkisel bir bilesiktir. AS-1V’in TGF-B1/Smads yolag! ile etkileserek antifibrotik etki gosterdigi bildirilmistir. Calismada bilateral kavernéz sinir
hasari (BKSH) modelinde AS-IV'lin erektil fonksiyon ve kavernéz dokudaki fibrozis Gizerine etkisi degerlendirilmistir.

Gereg-Yontem: Sprague-Dawley erkek siganlarda, izofluran (%2) anestezisi altinda kavernoz sinire 3 dakikalik mekanik sikistirma uygulanarak
deneysel BKSH olusturuldu. Sham/BKSH grubu siganlara BKSH’den sonraki 14 giin boyunca AS-1V tedavisi (1-5 mg/kg/giin; intraperitoneal)
uygulandi. Protokol sonunda (15. gtin) karotis artere ve kaverndz dokuya basing transdisirina bagh kanul yerlestirilerek ortalama arteriyel
basing (OAB) ve intrakavernéz basing (iKB) &lgiildi. Erektil fonksiyon: KS’nin elektriksel stimiilasyonu ile indiiklenen maksimum-ikB/OAB ve
total- IKB/OAB degisimleri lizerinden degerlendirildi. Kavernéz dokuda TGF-B1, p-Smad2, Smad2/3, Smad7, fibronektin ekspresyonu western-
blotting yéntemiyle &l¢iildii. Kaverndz doku kesitleri Masson's Trichrome y&ntemiyle histopatolojik olarak incelendi. istatistiksel analiz one-
way ANOVA post hoc Dunnett's testi ile yapildi. P<0,05 ise fark anlamli kabul edildi.

Bulgular: BKSH grubunda maksimum-iKB/OAB ve total- iKkB/OAB degerleri sham grubuna gére diisiik bulundu. AS-IV tedavisi 1-5 mg/kg/giin
dozlarinda BKSH ile indiiklenen erektil fonksiyondaki azalmayi nledi, maksimum-iKB/OAB ve total- ikB/OAB degerleri AS-IV uygulanan BKSH
grubunda Sham ile benzer bulundu (P>0,05). Ayrica AS-IV tedavisi kavernéz dokuda BKSH ile indiiklenen TGF-B1, fibronektin ve fosforile-
Smad2 ekspresyonundaki artisi, Smad7 ekspresyonundaki azalmayi 6nledi (P<0,05). AS-IV tedavisi BKSH ile iligkili diz kas atrofisi ve fibrozis
gibi histopatolojik degisiklikleri geri ¢evirdi, AS-IV tedavisi uygulanan BKSH grubunda diiz kas atrofisi ve fibrozis skoru BKSH grubundan diistik
bulundu (P<0,05).

Sonug: Sonuglarimiz AS-IV’iin BKSH modelinde erektil fonksiyondaki azalmayi ve kavernz dokudaki fibrotik streci TGF-B1/Smads yolag
Uzerine etkisiyle onledigini gostermistir. AS-IV’Un KS hasariyla induklenen erektil disfonksiyonda terapétik potansiyele sahip oldugu ileri
surdlebilir.

Anahtar Kelimeler: Astragalozit-1V, Erektil disfonksiyon, Kavernozal fibrozis, Kavernoz sinir hasari, TGF-B1/Smad
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The effects of astragalosite-iv on erectile function and fibrosis in cavernous nerve injury model in the rats
Serhat SEVGi?, irem C. NALBANTOGLU?, Yesim K. YASAR3, Gokcen KERIMOGLU?, Sabri Murat KESiM?2
IKaradeniz Technical University, Faculty of Pharmacy, Department of Pharmacology, Trabzon, Turkey
2Karadeniz Technical University, Faculty of Medicine, Department of Medical Pharmacology, Trabzon, Turkey
3Karadeniz Technical University, Faculty of Pharmacy, Department of Pharmacology, Trabzon, Turkey

4Karadeniz Technical University, Faculty of Medicine, Department of Histology and Embryology, Trabzon, Turkey

Obijectives: Cavernous nerve (CN) injury, complication of radical prostatectomy (RP), is a risk factor for erectile dysfunction (ED). Neuronal
regeneration process after CN injury causes histopathological changes in cavernous tissue. TGF-B1/Smads signaling pathway plays crucial
role in fibrotic process. Astragaloside-IV (AS-1V) is traditionally used herbal compound. It has been reported that TGF-B1/Smads pathway
mediates the antifibrotic effect of AS-IV. In this study, the effect of AS-IV on erectile function and fibrosis was evaluated in bilateral cavernous
nerve injury (BCNI) model.

Material-Methods: BCNI was induced in Sprague-Dawley male rats by applying compression to the CN for 3 minutes under isoflurane
anesthesia. Sham/BKSH- AS-1V group received AS-IV treatment (1-5 mg/kg/day; intraperitoneally) for 14 days after BKSH. On the 15th day,
mean arterial pressure (MAP), intracavernous pressure (ICP) were measured by inserting pressure transducer-connected cannula into the
carotid artery and cavernous tissue. Erectile function was evaluated with the alterations of max-ICP/MAP and total-ICP/MAP. The expression
levels of TGF-B1, p-Smad2, Smad2/3, Smad7, fibronectin in cavernous tissue was measured by western-blotting. Cavernous sections were
examined histopathologically by Masson's Trichrome method. One-way ANOVA post hoc Dunnett's test was used in statistical analysis.
P<0,05 is considered as significant.

Results: Max-ICP/MAP and total-ICP/MAP decreased in the BKSH group. AS-IV treatment (1-5 mg/kg/day) prevented the reduction in erectile
function; max-ICP/MAP and total-ICP/MAP values were similar to those of Sham in the BKSH-AS-IV group (P>0.05). Furthermore, AS-IV
reversed the increase TGF-B1, fibronectin, phosphorylated-Smad2 expression and also the decrease in Smad7 expression in BKSH group
(P<0.05). AS-IV treatment hindered the histopathological alterations such as atrophy and fibrosis related with BCNI (P<0,05).

Conclusions: AS-IV augmented erectile function and inhibited fibrotic process in the cavernous tissue by its effect on the TGF-B1/Smads
pathway in the BCNI model. It can be suggested that AS-IV has therapeutic potential in erectile dysfunction induced by KS injury.

Keywords: Astragaloside-1V, Cavernosal fibrosis, Cavernous nerve injury, Erectile dysfunction, TGF-B1/Smads

297

26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



S76
Ostoliin erektil fonksiyondaki etkilerine hidrojen siilfiiriin katkisi var midir?
Elif ALAN, Giinay YETIK-ANACAK, Giilnur SEVIN

Ege Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, izmir, Tiirkiye

Giris-Amag: Ostol, diiz kas gevsetici, antienflamatuvar ve antioksidan etkiler gosteren dogal bir kumarindir. Farmakolojik etkilerinde hidrojen
sulfur (H2S) ile ortak mekanizmalar paylastig dikkat gekmektedir. Ostol-HaS iligkisinin arastirildigi higbir ¢alisma bulunmamaktadir. Ostolln
erektil fonksiyondaki etkisine HzS’in katkisinin arastirilmasi amaglanmaktadir.

Gereg-Yontem: Ostoliin (100 nM-100 uM) fare korpus kavernozumunda (FKK) fenilefrin 6n-kastirma sonrasi gevsetici etkisi DMT strip
myograph ile arastiriimigtir. Sirasiyla aminooksiasetik asit (AOAA,10 mM, 30 dk.) ve L-nitro arjinin metil ester (L-NAME, 100 uM, 30 dk.)
varliginda ostol gevseme yanitlari tekrarlanarak H.S ve NO sentezinin rolii degerlendirilmistir. Ayrica bu kapsamda L-sistein (10 pM-10 mM)
ve asetilkolin (ACh, 1 nM-10 uM) gevseme yanitlari ostol (20 uM, 15 dk.) varliginda/yoklugunda alinmistir (n=6-8). Ostoliin (20 uM, 100 pM,
30 dk.), FKK homojenatinda gergek-zamanh H,S Uretimi Uzerindeki etkisi bazal ve uyarilmig (L-sistein, 10 mM) kosullarda AOAA (10 mM)
varhiginda/yoklugunda amperometrik H,S mikrosenséri (Unisense A/S) ile 37°C'de 40 dk. boyunca 6lgulmstir (n=6-8).

Bulgular: Ostol, konsantrasyona bagl gevseme yanitlar olusturmustur (P<0.001, ANOVA). L-NAME (P<0.001, ANOVA) ve AOAA (P<0.01,
ANOVA), ostole bagl gevsemeleri inhibe etmistir. Ostol, ACh (P<0.05 ANOVA) ve L-sistein (P<0.01, ANOVA) gevseme yanitlarini arttirmis, bu
artislar AOAA (P<0.01 ANOVA) varliginda geri donmistiir. Ostol (20 uM ve 100 pM), FKK'da H.S dlzeylerini (Emaks, sirasiyla P<0.05 ve
P<0.001, ANOVA) ve H,S uretim hizini (Egim, P<0.05, ANOVA) arttirmis ve bu artislar AOAA ile inhibe olmustur (P<0.001, ANOVA).

Sonug: Ostol, FKK’da NO’in yani sira HaS sentezini arttirarak gevsetici etki gdstermistir. Ostol, sildenafil gibi PDE-5 inhibitorlerinin etkisiz kaldig
endotel disfonksiyonu ile iligkili erektil disfonksiyonda yeni ve etkili bir ilag adayi olarak kullaniima potansiyeli tagimaktadir. Ayrica miyokart
infarktlist, diyabet, Alzheimer gibi H2S biyoyararlaniminin bozuldugu diger hastaliklarin tedavisinde de ostoliin etkinligi aragtiriimalidir.

Tesekkiir: Arastirmacilar, TDK-2021-22681 nolu proje kapsaminda Ege Universitesi’ne ve 2211-C programi kapsaminda TUBITAK’a tesekkiir
etmektedir.

Anahtar Kelimeler: Ostol, Korpus kavernozum, Fare, Erektil fonksiyon, H2S
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Does hydrogen sulfide contribute to the effect of osthole on erectile function?
Elif ALAN, Glinay YETIK-ANACAK, Giilnur SEVIN

Department of Pharmacology, Faculty of Pharmacy, Ege University, lzmir, Turkey

Introduction-Objectives: Osthole is a natural coumarin which has smooth muscle relaxant, anti-inflammatory and antioxidant activities. It is
noteworthy that osthole shares common pathway with hydrogen sulfide(H2S) in terms of its pharmacological effects. There are no studies
that have evaluated the osthole-H,S relation. It is aimed to investigate the contribution of H,S to the relaxant effect of osthole on erectile
function.

Materials-Methods: Relaxant responses to osthole(100nM-100uM) in phenylephrine pre-contracted mouse corpus cavernosum(MCC) was
examined by DMT strip myograph. To investigate the roles of H.S and NO synthesis, osthole relaxations were repeated in the presence of
inhibitors, aminooxyacetic acid(AOAA,10mM,30min.) and L-nitro arginine methyl ester(L-NAME,100 uM,30 min.), respectively. Besides, L-
cysteine(10uM-10mM) and acetylcholine(ACh,1nM-10uM) relaxation responses were obtained in the presence/absence of osthole(20 uM,15
min.)(n=6-8). Effect of osthole(20 uM,100 uM,30 min.) on real-time H,S production was measured in the presence/absence of AOAA(10mM)
at basal and stimulated(L-cysteine,10 mM) conditions by an amperometric H,S microsensor (Unisense A/S) for 40 minutes at 37°C in MCC
homogenate(n=6-8).

Results: Osthole induced concentration-dependent relaxation responses(P<0.001,ANOVA). L-NAME(P<0.001,ANOVA) and
AOAA(P<0.01,ANOVA) inhibited osthole-induced relaxations. Osthole augmented the relaxation responses of ACh(P<0.05,ANOVA) and L-
cysteine(P<0.01,ANOVA), which were reversed in the presence of AOAA(P<0.01,ANOVA). Osthole(201M,100 puM) increased H.S level(Emax,
P<0.05 and P<0.001,ANOVA, respectively) and H,S production rate(Slope,P<0.05,ANOVA) in MCC, which were inhibited by
AOAA(P<0.001,ANOVA).

Conclusions: Osthole caused relaxation by increasing the synthesis of HaS as well as NO in MCC. Osthole has the potential to be used as a
new and effective drug candidate in erectile dysfunction associated with endothelial dysfunction, where PDE-5 inhibitors(sildenafil) are
ineffective. In addition, the efficacy of osthole should be investigated in the treatment of other diseases in which H.S bioavailability is
impaired, such as myocardial infarction, diabetes, Alzheimer's.

Acknowledgments: Researchers thank to Ege University and TUBITAK within the scope of the project numbered TDK-2021-22681 and 2211-
C program, respectively.

Keywords: Osthole, Corpus cavernosum, Mouse, Erectile function, H2S
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S77
Yiiksek-fruktozlu diyet testikiiler mapk yolagini aktive etmektedir

Onur Gokhan YILDIRIM!?, Fatma AKAR?

1Artvin Coruh Universitesi Saglik Hizmetleri Meslek Yiiksek Okulu Eczane Hizmetleri Béliimii, Artvin, Tiirkiye

2Gazi Universitesi Eczacilik Fakiiltesi Farmakoloji Ana Bilim Dali, Ankara, Tiirkiye

Amag: Yiksek fruktoz tiiketiminin, artan metabolik sendrom prevalansi ile iliskili olabilecegi ileri siirilmektedir. Mitojenle aktive olan protein
kinaz (MAPK) sinyal yolagi, germ hiicre ve apoptozisin diizenlenmesinin yani sira spermatogenezin surdirilebilmesi igin 6nemlidir. Yiksek
fruktozlu diyetin testikiiler mitojenik yolak tizerindeki etkisi bilinmemektedir. Bu ¢alismada, testikiiler mitojenik yolak proteinlerinden
p38MAPK, ERK1/2 ve JNK1 diizeyleri tizerine yiiksek fruktozlu diyetin etkisi incelenmisgtir.

Gereg-Yontem: Wistar erkek siganlara 15 hafta suireyle igme suyu iginde %20 fruktoz verilmistir. Testikiler p38mapk, erk1, erk2 ve jnk1 gen
ekspresyon diizeyleri real-time PCR ydntemi ile tespit edilmistir. p38MAPK, p-p38MAPK, ERK1/2, p-ERK1/2, JNK1 ve p-JNK1 protein diizeyleri
Western blot analizi ile belirlenmistir.

Bulgular: Fruktoz tiiketen siganlarda testikiler p38mapk, erkl ve erk2 mRNA ekspresyon dizeylerinde kontrole kiyasla artis egilimi
gorulmesine karsin, degisikliklerin anlamli olmadigi saptanmistir. Ayrica, fruktoz tuketiminin testikiiler jnkI mRNA ekspresyon diizeyini
degistirmedigi saptanmistir. Diyet iginde fruktoz tiiketiminin sigan testikiiler p38MAPK, p-p38MAPK ve p-ERK1/2'nin protein dizeylerini
kontrole kiyasla artirdigi belirlenmistir. Ayrica, fruktoz tiiketen sicanlarda testis p-p38MAPK/p38MAPK oraninda anlaml bir artis oldugu
g6zlemlenirken, p-ERK1/2/ERK1/2 oraninda kontrole kiyasla anlamli bir degisim olmadigi saptanmistir. Ek olarak, fruktoz tiiketiminin
testikller JNK1 ve p-JNK1'in protein seviyelerinin yani sira p-JNK1/JNK1 oraninda anlamli bir azalma belirlenmistir.

Sonug: Bu ¢alisma bulgulari, siganlarda yiksek fruktoz tiketiminin, erkek infertilitesiyle iliskili olan testikiler mitojenik sinyal yolagini aktive
ettigi gosterilmistir.

Kaynaklar: Hannou, S. A., Haslam, D. E., McKeown, N. M., & Herman, M. A. (2018). Fructose metabolism and metabolic disease. The Journal
of Clinical Investigation, 128(2), 545-555.

Li, M. W., Mruk, D. D., & Cheng, C. Y. (2009). Mitogen-activated protein kinases in male reproductive function. Trends in Molecular Medicine,
15(4), 159-168.

Wong, C. H., & Cheng, C. Y. (2005). Mitogen-activated protein kinases, adherens junction dynamics, and spermatogenesis: a review of recent
data. Developmental Biology, 286(1), 1-15.

Anahtar Kelimeler: Yiksek fruktoz diyeti, MAPK/ERK, JNK1, testis
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High-fructose diet activates testicular mapk pathway

Onur Gokhan YILDIRIM!?, Fatma AKAR?

1Department of Pharmacy Services, Vocational School of Health Services, Artvin Coruh University, Artvin, Turkey

2Department of Pharmacology, Faculty of Pharmacy, Gazi University, Ankara, Turkey

Objectives: High-fructose consumption might be associated with the increased prevalence of metabolic syndrome. The mitogen-activated
protein kinase (MAPK) signaling pathway is important for regulation of germ cell and apoptosis as well as maintenance of spermatogenesis.
The influence of high-fructose consumption on testicular mitogenic pathway is not known. In this study, we aimed to investigate the impact
of dietary fructose on mitogenic pathway elements, including p38MAPK, ERK1/2 and JNK1 in testicular tissue of the rats.

Materials-Methods: Fructose was given to male Wistar rats as 20% solution in drinking water for 15 weeks. Gene expression levels of
p38mapk, erkl, erk2 and jnk1 in the testicular sample of rats were established by real-time PCR. Protein levels of p38MAPK, p-p38MAPK,
ERK1/2, p-ERK1/2, INK1 and p-JNK1 were determined by Western-blot analysis.

Results: There was a tendency toward an increase in the expression level of p38mapk, erk1 and erk2 mRNA in testicular tissue of fructose-
fed rats, but the differences did not achieve a significance level. In addition, fructose consumption did not change the testicular jnkI mRNA
expression level. Dietary high-fructose markedly elevated protein expression levels of p38MAPK, p-p38MAPK and p-ERK1/2 in the testicular
tissue of the rats compared to the controls. Besides, p-p38MAPK/p38MAPK ratio were significantly increased in fructose-fed rats, but not p-
ERK1/2/ERK1/2 ratio. In addition, fructose consumption decreased the protein levels of testicular JINK1 and p-JNK1 as well as the p-JINK1/JNK1
ratio.

Conclusions: This study findings suggested that high-fructose consumption in rats activates mitogenic signaling pathway, which might be
related to male infertility.

Referance: Hannou, S. A., Haslam, D. E., McKeown, N. M., & Herman, M. A. (2018). Fructose metabolism and metabolic disease. The Journal
of Clinical Investigation, 128(2), 545-555.

Li, M. W., Mruk, D. D., & Cheng, C. Y. (2009). Mitogen-activated protein kinases in male reproductive function. Trends in Molecular Medicine,
15(4), 159-168.

Wong, C. H., & Cheng, C. Y. (2005). Mitogen-activated protein kinases, adherens junction dynamics, and spermatogenesis: a review of recent
data. Developmental Biology, 286(1), 1-15.

Keywords: Dietary high-fructose, MAPK/ERK, JNK1, testis
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Sistit olusturulmusg fare mesanesinde goriilen detrusor kasilma bozukluklarinda h2s donérii gyy4137 koruyucu etki
gostermektedir

Merve DENIZALTI!, Andreas PAPAPETROPOULOS?, Nezahat Tugba KANDILCi?
1Hacettepe Universitesi Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, Ankara, Tiirkiye

2Atina Universitesi Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, Atina, Yunanistan

Amag: Sistit, mesanenin inflamasyonu sonucu detrusor diiz kasinin asir aktiflesmesi ile gelisir. Sistitte mesanenin kasilabilirliginde ortaya
¢tkan bozukluklarin tedavisi hastanin sosyal yagamini stirdurebilmesi agisindan 6nemlidir. Hidrojen sulfur (H2S) antioksidan etkiye sahip bir
gaz transmitterdir. Bu ¢alismada, siklofosfamid ile sistit olusturulmus fare mesanesinde kasilma yanitlarindaki degisim tGzerine H2S'in etkileri
incelenmistir.

Gereg-Yontem: Sistit olusturulacak farelere tek doz siklofosfamid (300 mg/kg; i.p.), kontrol grubuna %0.9 serum fizyolojik uygulandi. H2S'in
antioksidan etkisinin siklofosfamidin olusturacagi sistitin toksik etkilerini dnleyici etkisi olup olmadiginin arastiriimasi amaciyla siklofosfamid
uygulamasinin 30 dakika 6ncesinde farelere yavas H2S donérii GYY4137 (10 mg/kg; i.p.) enjekte edildi. Enjeksiyonlardan 4 saat sonra mesane
detrusor diiz kas preparatlari izole edildi ve modifiye Krebs’ igeren 1 ml hacimli banyolara yerlestirildi. Dokular 100 pM b-eskin ile
permeabilize edildi. Data, K+ kasilmasinin yizdesi olarak ifade edildi, P<0.05 anlamli kabul edildi.

Bulgular: Kontrol farelerin detrusor kasinda karbakol (50 u), IP3 (50 p) ve kafein (5 mM) ile kasilma yanitlar elde edildi (sirasiyla; %21+6.5,
%3.4+0.6, %1.4+0.1; n=5-7). Bu kasilma yanitlarinin her biri sistit grubunda anlamli olarak artti (sirastyla; %49.8+9.2, %7.1+1.3, %2.9+0.3; n=5-
7, P<0.05). Artmis karbakol, IP3 ve kafein kasilma yanitlari, GYY4137 uygulanan farelerde anlamli olarak azaldi (sirasiyla; 12.8+1.6, %2.9+0.7,
%2.110.8; n=6, P<0.05). Ayrica, sistit uygulanan farelerde artan karbakol kasilma yanitlari Rho kinaz inhibit6ri Y-27632 (1 uM) ve protein
kinaz C inhibitérii GF-109203X (5 uM) ile inhibe oldu. Bu inhibisyon sirasi ile % 73 ve %79 oranlarinda gorildi (n=4-6; P<0.05).

Sonug: Detrusor kasinda karbakol, IP3- ve kafein aracili kasilma yanitlari sistit olusturulmus farelerde artti. Bu kasiima bozukluklarinda H2S
donorii GYY4137 koruyucu etki gésterdi. Bu koruyucu etki en fazla kasilma yanitinin IP3- aracil komponentinde gorildi. Hiicre igi depolardan
karbakol ile indiiklenen kalsiyum saliverilmesinin sistit olusturulmus detrusor kasindaki artisinda sarkoplazmik retikulum IP3- ve kafein
kanallari ile Rho kinaz ve protein kinaz C yolaklarinin roli oldugu belirlendi.

Anahtar Kelimeler: Detrusor, Permeabilizasyon, Fare, Siklofosfamid, Sistit
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H2s donor gyy4137 has a protective effect on impaired detrusor contractions in cystitis-induced mouse bladder
Merve DENIZALTI!, Andreas PAPAPETROPOULOS?, Nezahat Tugba KANDILCI?
1Hacettepe University Faculty of Pharmacy Department of Pharmacology, 06100, Ankara, Turkey

2National and Kapodistrian University of Athens Faculty of Pharmacy Laboratory of Pharmacology, 15771, Athens, Greece

Objectives: Cystitis is developed with overactive detrusor smooth muscle as a result of inflammation of the bladder. Treatment of impaired
bladder contractility in cystitis is important for the patient's social life. Hydrogen sulfide (H2S) is a gas transmitter with an antioxidant effect.
In this study, the effects of H2S on variable contractile responses in mouse bladder having cyclophosphamide-induced cystitis were
investigated.

Materials-Methods: Cystitis was induced by a single injection of cyclophosphamide (300 mg/kg; i.p.) (or saline for control) to mice. Slow-
release H2S donor GYY4137 (10 mg/kg, i.p.) was injected 30 minutes before cyclophosphamide. Detrusor smooth muscle strips were isolated
4 h after injections and mounted in 1 ml tissue baths containing modified Krebs' solution. Strips were permeabilized using 100 uM B-escin.
Contractions were expressed as a percentage of 80 mM K+ response and P<0.05 was accepted as statistically significant.

Results: Carbachol (50 pM)-, IP3 (50 uM)- and caffeine (5 mM)-induced contractile responses were elicited in detrusor smooth muscle of
mice (2116.5%, 3.4+0.6%, 1.4+0.1%, in respectively; n=5-7). Each of these contractile responses increased significantly in cystitis (49.8+9.2%,
7.1+1.3%, 2.91+0.3%, in respectively; n=5-7, P<0.05). These enhanced carbachol-, IP3-, and caffeine-induced contractile responses were
decreased with GYY4137-pretreatment (12.8+1.6, 2.9+0.7%, 2.1+0.8%, in respectively; n=6, P<0.05). Furthermore, increased carbachol
contractile responses in cystitis were inhibited by Rho kinase inhibitor Y-27632 (1 uM) and protein kinase C inhibitor GF-109203X (5 uM).
These inhibitions were approximately 73% and 79% (n=4-6; P<0.05).

Conclusions: Carbachol-, IP3- and caffeine-induced contractile responses were increased in cyclophosphamide-treated mice detrusor smooth
muscle. H2S donor GYY4137 has a protective effect against these impaired contractions, predominantly in IP3-mediated contractile response.
We suggest that sarcoplasmic reticulum IP3- and caffeine channels, Rho kinase and protein kinase C pathways all play a role in enhanced
carbachol-induced calcium release from intracellular stores in detrusor smooth muscle having cystitis.

Keywords: Detrusor, Permeabilization, Mouse, Cyclophosphamide, Cystitis
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insan sting, al5ap ve sars-cov-2 spike proteinleri arasinda molekiiler mimikri varhg:: covid-19 koagulasyon mekanizmasi
icin bulgu

Siileyman AYDIN?, Ayca CAKMAK?
1Anadolu Univ Eczacilik Fak Farmakoloji Ab. D., Eskisehir, Tirkiye
2Yozgat Bozok Univ Tip Fak Tibbi Farmakoloji Ab. D., Yozgat, Tirkiye

Amag: SARS-CoV-2'nin neden oldugu COVID-19 tiim tlkelerde saglk sorunu olmaya devam etmektedir ve 6lim ile sonuglanan pnémoninin
yanisira immunolojik, kardiyovaskiler ve inme dahil olmak tizere nérolojik komplikasyonlar sé6zkonusudur. "Stimulator of interferon genes
protein" (STING) ve SARS-CoV-2 spike proteini arasinda antik molekiler mimikrinin bildirilmis olmasina dayanilarak, spike ile diger insan
proteinleri arasinda da molekiler mimikri varligi hipotezi kurulmus ve bu hipotezi test etmek icin biyoinformatik yontemler kullaniimigtir.

Gereg-Yontem: Protein bilgileri European Bioinformatics Institute (ftp://ftp. ebi. ac. uk) ftp makinalarindan indirilmis, bilgilerin islenmesi igin
tar, gunzip, wget, vi, Imagemagick, enscript ve R kullanilmis, protein dizilenmesi icin Clustal Omega (ver. 1. 2. 4) ve i¢sel duizensiz proteinler
(intrinsically disordered proteins) i¢in [UPred2A, GNU/Linux isletim sistemine ait Bash komutlari ile birlikte kullanilmigtir.

Bulgular: insan 'Arachidonate 5-Lipoxygenase-Activating Protein' (AL5AP), STING ve SARS-CoV-2 spike proteinleri arasinda molekiiler
mimikrinin var oldugu bulunmustur. Molekiler mimikri Gzerinde rol oynayan kisa dizide (short linear motif) bulunan amino asitler sirasiyla
sunlardir: Y[FY][VI]GYL. Bu molekiiller arasinda sadece STING proteininin i¢sel diizensiz protein boélgelerine sahip oldugu bulunmustur.

Sonug: ALSAP I6kotrien biyosentezinde rol oynayan bir proteindir. Molekiiler mimikri gosteren STING ve ALSAP proteinlerinin inme ve
kardiyovaskiler koagulasyondaki roliiniin bildirilmis olmasi nedeniyle, STING ve ALSAP proteinlerinin COVID-19 ile ilgili koagulasyon ve
trombotik komplikasyonlarda rol oynadigi sonucuna variimistir.

Anahtar Kelimeler: SARS-CoV-2, STING, Tromboz, Molekiiler mimikri, Lokotrien
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Molecular mimicry for the human sting, al5ap and sars-cov-2 spike protein: evidence for the mechanism of coagulation of
covid-19

AYDIN, S.%, CAKMAK, A.2
1Anadolu University Faculty of Pharmacy Dept Pharmacology, Eskisehir TURKEY
2Yozgat Bozok University Faculty of Medicine Dept Medical Pharmacology, Yozgat TURKEY

Obijectives: COVID-19 is caused by SARS-CoV-2 and continuing as a global health crise. It was recognized as pneumonia leading to death with
acute respiratory distress (ARDS) but involvement of immunological, cardiovascular and neurological complications including stroke were
reported. Because an ancient molecular mimicry for the "stimulator of interferon genes protein" (STING) and spike protein of SARS-CoV-2
was reported, we hypothetized presence of molecular mimicry for spike and other human proteins. Bioinformatical methods were used to
test the hypothesis.

Materials-Methods: The protein data was downloaded from the ftp servers of European Bioinformatics Institute (ftp://ftp. ebi. ac. uk). The
software for downloading and processing the data were: tar, gunzip, wget, vi, Imagemagick, enscript and R. Clustal Omega (ver. 1. 2. 4) for
alignment and IUPred2A for intrinsically disordered proteins with the Bash commands of GNU/Linux were used for the study.

Results: A molecular mimicry for human 'Arachidonate 5-lipoxygenase-activating protein' (ALS5AP), STING and spike protein of SARS-CoV-2
was found. Amino acids of the short linear motif for the mimicry are: Y[FY][VIJGYL. Only STING has intrinsically disordered protein regions
but not the other two proteins.

Conclusion: AL5AP play role on the leukotriene biosynthesis. Since STING and AL5AP was reported to play role in stroke and cardiovascular
coagulation, the involvement of human STING and AL5AP is suggested on the coagulation and thrombosis related complicatons of COVID-
19.

Keywords: SARS-CoV-2, STING, Thrombosis, Molecular mimicry, Leukotriene
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Siganlarda 5-fluorourasil ile olusturulmus gastrointestinal mukozitte berberinin terapotik etkisi
Melike KIRCADERE?, Nusin HARMANCI?, Ezgi EROGLU3, Gigdem CENGELLI UNELZ, Erhan SAHIN%, Semra YiGIiTASLAN?
1Eskisehir Osmangazi Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Eskisehir, Tiirkiye
2Eskisehir Osmangazi Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Eskisehir, Turkiye
3Lokman Hekim Universitesi Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, Ankara, Tiirkiye

4Eskisehir Osmangazi Universitesi Tip Fakiiltesi Histoloji ve Embriyoloji Anabilim Dali, Eskisehir, Tiirkiye

Amag: Calismamizda, sicanlara 5-florourasil uygulanmasi ile olusturulan gastrointestinal mukoza hasarina karsi berberinin terapotik
potansiyelinin arastiriimasi.

Gereg ve Yontem: Calismada 6-8 haftalik Wistar Albino erkek siganlar kontrol, 5FU, BER75, BER150 ve BER300 olarak 5 gruba ayrilmistir
(n=8/grup). 5FU, BER75, BER150 ve BER300 gruplarina 0-7. guinler arasinda giin agiri 5-FU (60 mg/kg, ip) uygulanarak mukozit olusturuldu.
BER75, BER150 ve BER300 gruplarina sirasiyla 75, 150 ve 300 mg/kg/gtin dozlarda berberin yine 0-7. glinler arasinda hergtin po uyguland.
Deneyin basinda ve sonunda hayvanlarin vicut agirliklar 6lgiildu. Total antioksidan aktivite (TAS), total oksidan aktivite (TOS), TNF-a, IL-6 ve
NF-kB diizeylerinin serumda tayinleri igin ELISA yontemi kullanildi. Jejenum ve ileum doku kesitlerinde histopatolojik degerlendirme yapildi.

Bulgular: Deneyin sonunda hayvanlarin viicut agirliklarindaki yuizde degisimi (%VA) tedavi gruplarinda kontrol grubuna gére anlamli derecede
daha disuktu (her biri igin p <0,001), ancak berberin tedavisi 5-FU’in olusturdugu kilo kaybini dizeltmemistir. Oksidatif stres indeks degerleri
agisindan gruplar arasinda anlamli fark bulunamadi (p >0,05). IL-6 diizeyi 5FU grubuna kiyasla BER75 grubunda hafif, BER150 ve BER300
gruplarinda anlamli derecede azaldi (sirasiyla, p>0,05; p=0,002 ve p=0,002). TNF-a diizeyi 5-FU grubuna kiyasla BER75, BER150 ve BER300
gruplarinda azaldi (sirasiyla p> 0,05; p=0,003; p> 0,05). NF-kB duizeyi kontrol grubuna kiyasla 5FU grubunda bir miktar ytksek bulunmustur
(p>0,05). BER75, BER150 ve BER300 gruplarinda ise anlamli derecede azaldi (sirasiyla p<0.05, p<0,001 ve p<0.05). Histopatolojik olarak 5-FU
grubunda yogun epitel hasari, inflamatuvar hiicre infiltrasyonu, kanama ve 6dem odaklari gérildi. Tedavi gruplarinda ise berberinin doz
bagimli bir sekilde bu hasari azalttigi tespit edildi.

Sonug: Berberinin doz bagimli olarak siganlarda 5-florourasil ile olusturulan gastrointestinal mukozitte potansiyel bir terap6tik ajan olabilecegi
dusinilmektedir.

*Bu galisma 201911A106 nolu proje kapsaminda Bilimsel Arastirma Projeleri Komisyonu tarafindan desteklenmistir.

Anahtar Kelimeler: Berberin, 5-Florourasil, Mukozit, Sigan
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Therapeutic effect of berberine on 5-fluorouracil-induced gastrointestinal mucositis in rats
Melike KIRCADERE?, Nusin HARMANCI?, Ezgi EROGLU3, Gigdem CENGELLI UNELZ, Erhan SAHIN%, Semra YiGITASLAN?
1Eskisehir Osmangazi University Faculty of Medicine, Department of Medical Pharmacology, Eskisehir
2Lokman Hekim University Faculty of Pharmacy, Department of Pharmacology, Ankara

3Eskisehir Osmangazi University Faculty of Medicine, Department of Histology and Embryology, Eskisehir

Obijective: To investigate the therapeutic potential of berberine against gastrointestinal mucosal damage induced by 5-fluorouracil in rats.

Materials and Methods: In the study, 6-8 weeks old Wistar Albino male rats were divided into 5 groups as control, 5FU, BER75, BER150, and
BER300 (n=8/group). Mucositis was induced by 5-FU (60 mg/kg, ip) every other day between days 0-7 in 5FU, BER75, BER150, and BER300
groups. Berberine at doses of 75, 150, and 300 mg/kg/day was given between the days 0-7 in BER75, BER150, and BER300 groups. The body
weights of the animals were measured at the beginning and end of the experiment. ELISA was used for the determination of serum total
antioxidant activity (TAS), total oxidant activity (TOS), TNF-q, IL-6, and NF-kB levels. Histopathological evaluation was performed on jejunum
and ileum tissue.

Results: At the end of the experiment, the percent change in body weights of the animals (%BW) was significantly lower in the treatment
groups than in the controls (p <0.001 for each), but berberine did not improve the 5-FU-induced weight loss. There was no significant
difference between the groups in terms of oxidative stress index (p >0.05). IL-6 was slightly decreased in the BER75 group and significantly
decreased in the BER150 and BER300 groups compared to the 5FU group (p>0.05; p=0.002 and p=0.002, respectively). TNF-a were decreased
in the BER75, BER150 and BER300 groups compared to the 5-FU group (p> 0.05; p=0.003; p> 0.05, respectively). NF-kB was slightly higher in
5FU group compared to control group (p> 0.05) and significantly decreased in BER75, BER150, and BER300 groups (p<0.05, p<0.001, and
p<0.05, respectively). Histopathologically, intense epithelial damage, inflammatory cell infiltration, bleeding and edema foci were observed
in the 5-FU group. Berberine reduced this damage in a dose-dependent manner.

Conclusion: Berberine may be a therapeutic agent in gastrointestinal mucositis induced by 5-fluorouracil.

Keywords: Berberine, 5-Fluorouracil, mucositis, rat
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Dikkat eksikligi hiperaktivite bozuklugu olan ¢ocuklarda metilfenidat kullaniminin kornea endotel morfolojisi ve kalinligi
iizerine etkisi

Gozde AKSOY AYDEMIR, Emre AYDEMIR, Merve KALINLI

Adiyaman Universitesi, Adiyaman, Tirkiye

Amag: Dikkat eksikligi hiperaktivite bozuklugu (DEHB) olan gocuklarda kornea endotel hiicre yogunlugunu (EHY), morfolojisini ve merkezi
kornea kalinhgini (MKK) saghkh grup ile karsilagtirmak.

Gereg ve yontem: Bu ¢alismaya DEHB olan 64 ¢ocugun 64 g6zl ve 55 saglikh bireyin 55 gozu dahil edildi. Hasta grubu metilfenidat (MPH)
kullanimina gore 2'ye ayrildi. Cocuklarda DEHB belirti siddeti, Turgay DSM-IV Temelli Cocuk ve Ergen Davranig Bozukluklari Tarama ve
Derecelendirme Olgegi (T-DSM-IV-S) ve Conners Ebeveyn Derecelendirme Olgegi-48 (CPRS-48) kullanilarak degerlendirildi. Ayrintili
oftalmolojik muayeneden sonra tiim katilimcilara spekiler mikroskopi 6lgim yapildi. EHY, ortalama hiicre alani (OHA), varyasyon katsayisi
(VK), altigenlik orani ve MKK degerleri kaydedildi.

Bulgular: Grupta MPH kullanan 34 ¢ocuk ve MPH kullanmayan 30 g¢ocuk vardi. 3 grup arasinda yas ve cinsiyet arasinda fark yoktu. MPH
kullanan hastalarda MPH olmayanlara gére ortalama EHY ve altigenlik orani daha dustikti (p = 0,001 ve p = 0,007) ve hem VK hem de OHA
daha ytuiksekti (p=0,007 ve p=<0,001). MPH kullanim siresi ile EHY, altigenlik orani, VK ve OHA arasinda anlamli korelasyonlar vardi (sirasiyla
p=0,015 r=-0.383, p=<0.001 r=-0.686, p=0.008 r=0.417 ve p=<0.001 r=0.638). MPH kullanan hastalarda saglikli gruba kiyasla ortalama EHY ve
altigenlik orani daha distk (p = <0,001 ve p = <0,001) ve hem VK hem de OHA daha ytiksekti (p=0,002 ve p=<0,001). MPH kullanmayan hasta
grubu ile saghkl grup arasinda tiim degerlerde anlamli fark izlenmedi (p=>0,005). Ug grup arasinda MKK agisindan anlamli fark yoktu (p >
0,005).

Sonug: Literattirde MPH maruziyetinin sigan kornealarinda doza bagli degisikliklere neden oldugu gosterilmistir. Kornea epiteli hafif dozlarda
etkilenirken, kornea endoteli yliksek dozlarda etkilenir. Calismamizda kullanim siiresi ile ortaya ¢ikan endotel degisiklikleri de bu durumu
desteklemektedir. MPH kullanan DEHB grubunda kornea endotel fonksiyonunda degisiklik saptandi ve MPH kullanim siiresi arttikga degisiklik
artti. Uzun sureli MPH tedavisi alan DEHB'li gocuklarda endotel disfonksiyonu agisindan dikkatli olunmalidir.

Anahtar Kelimeler: Dikkat eksikligi hiperaktivite bozuklugu, kornea endotel hiicre yogunlugu, kornea endotel fonksiyonu, spekiler
mikroskopi
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The effect of methylphenidate use on corneal endothelial morphology and thickness in children with attention deficit
hyperactivity disorder

Gozde Aksoy AYDEMIR?, Emre AYDEMIR?, Merve KALINLI2

10phthalmology Department, Adiyaman University Training and Research Hospital, Adiyaman, Turkey

2Child and Adolescent Psychiatry Department, Adiyaman University Training and Research Hospital, Adiyaman

Purpose: To investigate corneal endothelial cell density (ECD), morphology, and central corneal thickness (CCT) in children with attention-
deficit hyperactivity disorder (ADHD) compared with healthy subjects.

Methods: Sixty-four eyes of 64 children with ADHD and 55 eyes of 55 healthy subjects were included in this study. The patient group was
divided into 2 according to the use of methylphenidate (MPH). The symptom severity of ADHD in the children was evaluated via the use of
parent-reported measurements, which were collected using the Turgay DSM-IV-Based Child and Adolescent Behavioral Disorders Screening
and rating Scale (T-DSM-IV-S) and Conners Parent Rating Scale-48 (CPRS-48). After detailed ophthalmologic examination, specular microscopy
measurement was performed for all participants. ECD, average cell area (ACA), coefficient of variation (CV), hexagonality ratio, and CCT
values were recorded.

Results: There were 34 children in the group using MPH and 30 children without MPH. There was no age or gender difference between the
3 groups. Mean ECD and hexagonality ratio were lower (p=0.001 and p=0.007) and both CV and ACA were higher (p=0.007 and p=<0.001) in
patients with using MPH when compared to without MPH. There were significant correlations between MPH usage duration and ECD,
hexagonality ratio, CV and ACA (p=0.015 r=-0.383, p=<0.001 r=-0.686, p=0.008 r=0.417 and p=<0.001 r=0.638 respectively). Mean ECD and
hexagonality ratio were lower (p=<0.001 and p<0.001) and both CV and ACA were higher (p=0.002 and p=<0.001) in patients with using MPH
when compared to healthy subjects. There was no significant difference in all values between the patient group who did not use MPH and
the healthy subjects (p=>0.005).

Conclusion: In the literature, it has been shown that MPH exposure causes dose-dependent changes in rat corneas. The corneal epithelium
is affected in mild doses, while the corneal endothelium is affected in high doses. 1 Endothelial changes occurring with the duration of use
in our study also support this situation. Altered corneal endothelial function was found in ADHD with MPH and the alteration increased as
MPH usage duration. Care should be taken in terms of endothelial dysfunction in children with ADHD receiving long-term MPH therapy.

Keywords: attention-deficit hyperactivity disorder, corneal endothelial cell density, corneal endothelial function, specular microscopy
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Deneysel uygulanan doksorubisin+agomelatonin rat akcigerlerine etkisinin histopatolojik degerlendirilmesi

Ramazan Oguz YUCEER, ibrahim Metin CIRIS

Siileyman Demirel Universitesi, Tip Fakiiltesi, Tibbi Patoloji Ana Bilim Dali, ISPARTA, Tiirkiye

Amag: Calismamizda Doksorubisin ve Agomelatoninin rat akcigerlerine etkisinin histopatolojik olarak incelenmesi amaglanmistir.

Gereg-Yontem: Calismamizda 32 Wistar Albino tirl yetiskin erkek siganlar , 4 gruba ayrildi.1.gruba (kontrol) serum fizyolojik, 2. gruba 12.
gun 40mg/kg Doksorubisin , 3. gruba her giin 20 mg/kg Agomelatonin,12. giin 40mg/kg Doksorubisin, 4.gruba her giin 40 mg/kg
Agomelatonin,12. giin 40mg/kg Doksorubisin intraperitoneal uygulandi.14. giinde sakrifiye edildi. Akcigerler %10 tamponlu formaldehit ile
fikse edilip, 24-36 saat takip edilden sonra parafin blok haline getirilerek 4-5 mikron kalinlkta kesitler alinip H&E boyama yapildi. Ayrica CD45
immiinhistokimya boyama yapild.

Bulgular:1. grupta (kontrol) normal histolojik gortinime sahip akciger alveol, brons ve parankimi izlenmistir. 2. grupta alveol septalarinda
kalinlasma ile birlikte alveol bogluklarinda azalma izlendi. Minimal polimorfoniveli I6késit ve lenfositlerden olusan iltihabi hiicre infiltrasyonu
gorildu. Bazi dokularda serbest kanama bulgular izlendi. 4. grupta daha belirgin olmak (izere, 3. ve 4. Gruplarda inflamasyonda belirgin
azalma izlendi. Kanama bulgusu izlenmedi. immiinhistokimyasal CD45 ile lenfositler belirgin olarak gérild(i.

Sonug:Calismamizda Doksorubisinin akcigerler Gzerine toksik etkisi ve Agomelatinin koruyucu etkisini histopatolojik olarak arastirdik.
Agomelatonin inflamasyonu azaltma lizerinde belirgin etkisini tespit ettik ve ileride yapilacak genis kapsamli calismalarla klinik uygulamalara
katkida bulunabilecegi dustintildu.

Anahtar Kelimeler: Doksorubisin, agomelatonin, akciger, patoloji
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Histopathological evaluation of the effect of experimentally administered doxorubicin+agomelatonin on rat lungs

Ramazan Oguz YUCEER, ibrahim Metin CiRIS

Stleyman Demirel University, Faculty of Medicine, Department of Medical Pathology

Objectives: In our study, it was aimed to examine the histopathological examination of the effects of Doxorubicin and Agomelatonin on rat
lungs.

Materials-Methods: In our study, 32 Wistar Albino adult male rats were divided into 4 groups.The 1st group (control) was given physiological
saline, the 2nd group 40mg/kg Doxorubicin on the 12th day, the 3rd group 20mg/kg Agomelatonin every day,12. 40mg/kg Doxorubicin per
day, 40mg/kg Agomelatonin every day for the 4th group,12. day 40mg/kg Doxorubicin was administered intraperitoneally.lt was sacrificed
on the 14th day. Lungs were fixed with 10% buffered formaldehyde, followed for 24-36 hours, paraffin blocks were made, and sections of 4-
5 micron thickness were taken and H&E staining was performed. In addition, CD45 immunohistochemistry staining was performed.

Results: In group 1 (control), lung alveoli, bronchus and parenchyma with normal histological appearance were observed. In the second
group, a decrease in alveolar spaces was observed along with thickening of the alveolar septa. Inflammatory cell infiltration consisting of
leukocytes and lymphocytes with minimal polymorphonuclei was observed. Free bleeding findings were observed in some tissues. Significant
reduction in inflammation was observed in Groups 3 and 4, more prominently in Group 4. No sign of bleeding was observed. Lymphocytes
were clearly seen with immunohistochemical CD45.

Conclusions: In our study, we investigated the toxic effect of doxorubicin on the lungs and the protective effect of agomelatine
histopathologically. We have determined the significant effect of agomelatonin on reducing inflammation and it is thought that it may
contribute to clinical applications with further comprehensive studies.

Keywords: Doxorubicin, agomelatonin, lung, pathology
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Agomelatin’in sisplatin ile indiiklenmis ototoksisite modelinde etkilerinin aragtiriimasi

Tugba PARMAKSIZ?, Seyhan POLAT?, Emrah VARANS3, Yiiksel TOPLU3, Mehmet GUNATAZ, Lokman Hekim TANRIVERDI2,
Azibe YILDIZ4, Nigar VARDI4, Merve DURHANS, Yilmaz CiGREMIS5, Hakan PARLAKPINAR?

1inéni Universitesi Tip Fakiiltesi Lisans 6grencisi, Malatya, Tiirkiye
2inénii Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Malatya, Tiirkiye
3inénii Universitesi Tip Fakiiltesi Kulak Burun Bogaz Hastaliklari Anabilim Dali, Malatya, Tiirkiye
4inéni Universitesi Tip Fakiiltesi Histoloji ve Embriyoloji Anabilim Dali, Malatya, Tiirkiye

5inénii Universitesi Tip Fakiiltesi Tibbi Biyoloji ve Genetik Anabilim Dali, Malatya, Tiirkiye

Amag: Sisplatin (CIS), yaygin kullanilan bir antineoplastiktir. CIS kaynakli ilerleyici ve geri donlisimsiiz ototoksisite, yuksek insidansiyla dikkat
¢cekmektedir. Agomelatin (AGO)’in, CIS ile indliklenen norotoksisite ve nefrotoksisiteye karsi koruyucu etkileri oldugu bilinmektedir. Bu
baglamda, AGO’nun, CIS ile indiiklenen ototoksisiteye karsi tedavi edici etkililigi ve altta yatan mekanizmalarin sigan modelinde arastiriimasi
amaglanmistir.

Gereg-Yontem: Anestezi altinda yapilan Distorsiyon Uriinii Otoakustik Emisyon (DPOAE) dlgiimleri ile yeterli isitme diizeyine sahip oldugu
tespit edilen disi siganlar basit randomize olarak 4 gruba ayrild::

1. Kontrol (n=10): Tagit maddeler uygulandi.

2. CIS (n=12): 4. guin intraperitoneal (ip) 10 mg/kg tek doz CIS uygulandi.

3. AGO+CIS (n=12): 4. gtin ip 10 mg/kg tek doz CIS ve 1.-8. glinlerde 50 mg/kg peroral (po) AGO uyguland.
4. AGO (n=10): 1.-8. guinlerde 50 mg/kg po AGO uygulandi.

Calismanin 4. ve 8. giinlerinde DPOAE tekrarlandi. Calisma sonunda (8. glin) anestezi altinda alinan intrakardiyak kan 6rnekleri biyokimyasal
olarak incelenirken; kohlea 6rnekleri histopatolojik agidan degerlendirildi.

Bulgular: AGO ve kontrol gruplari malondialdehit (MDA, p=0,108) ve katalaz (CAT, p=0,881) agisindan benzerdi. Kontrol ve AGO gruplariyla
karsilastinldiginda, CIS ve AGO+CIS gruplarinda MDA daha vyiiksek (p<0,001); CAT daha dusikti (p=0,007). Kontrol grubu ile
karsilastirildiginda, CIS, AGO ve AGO+CIS gruplarinda redikte glutatyon (GSH) daha yiiksekti (p<0,001). CIS grubu ile karsilastirildiginda,
AGO+CIS grubunda GSH daha dusuktl (p<0,001). Superoksit dismutaz (SOD) enzimi agisindan gruplar arasinda anlaml fark yoktu (p=0,175).
Tim gruplarda korti organi benzer histolojik gériniimdeydi. Stria vaskdlaris, CIS grubunda sitoplazmik vakuolizasyon basta olmak lizere gesitli
dejeneratif degisiklikler sergiledi (p<0,0001). AGO'nun CIS grubunda izlenen histopatolojik degisiklikleri belirgin olarak azalttigi gézlendi
(p=0,002).

DPOAE amplitiidiinde, 8. giin 6lgimiinde 9996 ve 12000 frekanslarda kontrol grubu ile karsilastirildiginda CIS grubunda anlamli azalis varken
(p<0,05); 8003, 9996, 12000 frekanslarda CIS grubu ile karsilastiginda AGO+CIS grubunda anlamli artig vardir (p<0,05).

Sonug: AGO’nun CIS ile indlklenen ototoksisite modelinde koruyucu etkileri oldugu bulunmustur. GCalisma sonuglarimizi destekleyecek ileri
galismalara ihtiyag vardir.

Calismamiza 2209-A Programi kapsaminda destek saglayan TUBITAK a tesekkiir ederiz.

Anahtar Kelimeler: Sisplatin, ototoksisite, agomelatin, distorsiyon triinii otoakustik emisyon
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Investigation of the effects of agomelatine in the model of cisplatin-induced autotoxicity

Tugba PARMAKSIZ?, Seyhan POLAT?, Emrah VARANS3, Yiiksel TOPLU3, Mehmet GUNATAZ, Lokman Hekim TANRIVERDI2,
Azibe YILDIZ4, Nigar VARDI4, Merve DURHANS?, Yilmaz CIGREMIS®, Hakan PARLAKPINAR?

lInonu University, Faculty of Medicine, Undergraduate Student, Malatya, Turkey
2lnonu University, Faculty of Medicine, Department of Medical Pharmacology, Malatya, Turkey
3lnonu University, Faculty of Medicine, Department of Otorhinolaryngology, Malatya, Turkey
4Inonu University, Faculty of Medicine, Department of Histology and Embryology, Malatya, Turkey

SInonu University, Faculty of Medicine, Department of Medical Biology and Genetics, Malatya, Turkey

Obijectives: Cisplatin (CIS) is a widely used antineoplastic. Progressive and irreversible ototoxicity which is caused by CIS draws attention with
its high incidence. Agomelatine (AGO) is known to have protective effects against CIS-induced neurotoxicity and nephrotoxicity. In this
context, it is aimed to investigate the therapeutic efficacy and underlying mechanisms of AGO against CIS-induced ototoxicity in a rat model.

Materials-Methods: Female rats which were found to have an adequate hearing by Distortion Product Otoacoustic Emission (DPOAE)
measurements performed under anesthesia were randomly divided into 4 groups:

1. Control (n=10): Vehicles were administered. 2. CIS (n=12): A single dose of 10 mg/kg CIS was administered intraperitoneally (ip) on day 4.
3. AGO+CIS (n=12): A single dose of CIS 10 mg/kg ip was administered on day 4 and 50 mg/kg peroral (po) AGO was administered on days 1-
8. 4. AGO (n=10): 50 mg/kg peroral (po) AGO was administered on days 1-8.

DPOAE was repeated on days 4 and 8. At the end of the study (day 8), intracardiac blood samples taken under anesthesia were biochemically
examined; cochlea samples were evaluated histopathologically.

Results: AGO and control groups were similar in terms of malondialdehyde (MDA, p=0,108) and catalase (CAT, p=0,881). MDA was higher
(p<0,001) while CAT was lower (p=0,007) in the CIS and AGO+CIS groups when compared with the control and AGO groups. The reduced
glutathione (GSH) was higher in the CIS, AGO, and AGO+CIS groups (p<0,001) when compared with the control group. The GSH was lower in
the AGO+CIS group (p<0,001) when compared with the CIS group. There was no significant difference between the groups in terms of
superoxide dismutase (SOD) enzyme (p=0,175). The Corti organ had a similar histological appearance in all groups. The stria vascularis
exhibited various degenerative changes, mainly cytoplasmic vacuolization, in the CIS group (p<0,0001). It was observed that AGO significantly
reduced the histopathological changes observed in the CIS group (p=0,002).

In the CIS group, there was a significant decrease in DPOAE amplitude at 9996 and 12000 frequencies in the 8th-day measurement when
compared with the control group (p<0,05). In the AGO+CIS group, there was a significant increase in DPOAE amplitude at 8003, 9996, and
12000 frequencies in the 8th-day measurement when compared with the CIS group (p<0,05).

Conclusions: AGO has been found to have protective effects in the CIS-induced ototoxicity model. Further studies are needed to support our
study results.

We would like to thank TUBITAK for providing support to our work within the scope of the 2209-A Program.

Keywords: Cisplatin, ototoxicity, agomelatine, distortion product otoacoustic emission

313

26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



S84
Akrilamid ve selenyum uygulamasinin rat akcigeri lizerine deneysel etkisi

akir PEKGOZ

Siileyman Demirel Universitesi, Fen Bilimleri Enstitiisii, Biyomiihendislik Ana Bilim Dali, ISPARTA, Tirkiye

Amag: Calismada, Akrilamidin akciger Uizerine etkisi ve Selenyumun koruyucu etkisinin arastiriimasi amaglanmistir.

Materyal-Metod: Calismada 28 Wistar Albino tlrl yetiskin erkek siganlar;1.grubuna (kontrol) 0. ginden itibaren 27. gline kadar giinde iki
doz 1 ml SF, 2. Gruba 0. giinden itibaren 27. gine kadar glinde tek doz 20 mg/kg Akrilamid 0,5 cc SF’ te ¢6ziilerek,3. Gruba 0. gtinden itibaren
27. gline kadar giinde tek doz 0,1 mg/kg Selenyum 0,5 cc SF’ te ¢dziilerek, 4. Gruba 0. giinden itibaren 27. giine kadar giinde tek doz 20 mg/kg
Akrilamid 0,5 cc ve 0,1 mg/ kg Selenyum (0.5 cc ) oral gavaj yéntemiyle verildi. 27. giinde sakrifiye edildi. Akcigerler %10 tamponlu formaldehit
ile fikse edilip, 24-36 saat takip edildikten sonra parafin blok haline getirilerek 4-5 mikron kalinlikta kesitler alinip H&E boyama yapild.

Bulgular: Kontrol grubu ve deney grubuna ait karaciger dokularinin kesitlerinde incelenen yapisal degisiklikler Abdel-Wahhab ve
arkadaslarinin yapmis olduklari skorlamaya goére degerlendirildi. Kontrol grubunda normal histolojik goriinime sahip akciger dokusu
izlenmistir. 2. grup hayvanlarda akciger dokularinda vendz damar gevresi ve bronsiyol duvarlari gevresinde polimorfontiveli 16kosit ve
lenfositlerden olusan iltihabi hicre infitrasyonu (+++) izlendi. 3. grup hayvanlarda inflamasyon ve konjesyon goérilmedi. 4. grup akciger
parankimi ve alveol duvarlarinda ile lenfosit ve inflamatuar hiicre artisinda azalma izlendi.

Sonug: Antioksidan olarak kullanilan Selenyumun, Akrilamidin akciger tizerine toksik etkisini azalmasina yardimci oldugu ve ileride yapilacak
genis kapsamli galismalarla klinik uygulamalara katkida bulunabilecegi dustunuldu.

Anahtar Kelimeler: Akrilamid, selenyum, akciger
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084
Experimental effect of acrylamide and selenium application on rat lung

akir PEKGOZ

Stleyman Demirel University, Graduate School of Natural and Applied Sciences, Department of Bioengineering

Objectives: In this study, it was aimed to investigate the effect of acrylamide on the lung and the protective effect of selenium.
Material-Method

In the study, 28 Wistar Albino adult male rats; Group 1 (control) received 1 ml of saline twice a day from day 0 to day 27, and group 2
acrylamide 20 mg/kg once a day from day O to day 27. By dissolving in ,5 cc SF, 3. From the Oth day to the 27th day, from day O to the 27th
day, once a day 0.1 mg/ kg Selenium dissolved in 0.5 cc saline, to the 4th group from day 0 to the 27th day, once a day 20 mg / kg Acrylamide
0.5. cc and 0.1 mg/kg Selenium (0.5 cc) were given by oral gavage method. It was sacrificed on the 27th day. Lungs were fixed with 10%
buffered formaldehyde and followed for 24-36 hours, then paraffin blocks were made, sections of 4-5 micron thickness were taken and H&E
staining was performed.

Results: Structural changes in the sections of the liver tissues of the control and experimental groups were evaluated according to the scoring
of Abdel-Wahhab et al. Lung tissue with normal histological appearance was observed in the control group. Inflammatory cell infiltration
(+++) consisting of polymorphonuclear leukocytes and lymphocytes was observed in the lung tissues around the venous vessels and around
the bronchiole walls in the 2nd group animals.3. Inflammation and congestion were not observed in group animals.4. In group lung
parenchyma and alveolar walls, a decrease was observed in lymphocyte and inflammatory cell increase.

Conclusion: It was thought that Selenium, which is used as an antioxidant, helps to reduce the toxic effect of Acrylamide on the lung and
may contribute to clinical applications with extensive studies to be done in the future.

Keywords: Acrylamide, selenium, lung
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Santral Sinir Sistemi Farmakolojisi / Central Nervous System Pharmacology
A Salonu / Hall A 09:50-10:20
Oturum Baskani / Chair: Kiibra ELCIOGLU

NO BiLDiRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS

P1 | Bildiri geri gekilmistir / Abstract was withdrawn

P2 | Rotenon modeliile parkinson olusturulan siganlarda borun Hiilya ©ZDEMIR, Oru¢ YUNUSOGLU, Vedat SAGMANLIGIL,
farmakolojik, davranissal ve biyokimyasal etkilerinin Semih YASAR, Nese COLCIMEN, Rezzan TEMELLI GOCEROGLU,
arastiriimasi Ege CATALKAYA

P3 | Metilfenidatin dikkat eksikligi ve hiperaktivite bozuklugu olan Deniz DOGAN, Siireyya BARUN, Elvan iSERI, Samet Can
cocuklarda tau protein ve alfa siniikleinin kan diizeyleri iizerine | DEMIRCI, Esra KARA ASKIN, Dicle BUYUKTASKIN, Ozlem
olan etkilerinin incelenmesi GULBAHAR, Tuba Saadet DEVECi BULUT, Gizem YAZ AYDIN,

Enes EZBER, Gokcen PAYKAL, Secil OZKAN

P4 | Feniramidoliin antiinflamatuvar ve analjezik etkilerinin Gokhan FAIKOGLU, Fatmanur OTMAR OZCAN, Kiibra

arastiriimasi ve farkl molekdller ile karsilastiriimasi SAYGISEVER-FAIKOGLU, Sevde NUR BILTEKIN, Tugce USKUR,
Dindar Okan YILLAR, Barkin BERK, Pelin KELICEN-UGUR

P5 | Zenginlestirilmis bir ortamda barindirilan orta yasli farelerin Kevser BAYRAK KECECI, Sule GOK, Burcu CEVRELI
beyin fonksiyonlari Gizerinde glutamaterjik modilasyonun
etkisi

P6 | Periferik ndropati olusturulan farelerde hidrojen sulfir ile Olcay KIROGLU, Fatih BERKTAS, Leman SENCAR, Emine
uyarilan mezenkimal kok hiicre uygulamasi sonucu dokularin EKEMEN OZ, Erkan MAYTALMAN, Fazilet AKSU
histopatolojik 6zellikleri

P7 | Alzheimer hastaliginin hiicre kiiltliri modelinde taligluseraz Selma KOSE, Pelin KELICEN-UGUR
alfa’nin sestrin-2 ve otofaji yolaklari Gzerine etkisi

P8 | Turkiye'de otizm spektrum bozuklugunda kullanilan Yurdum KARABACAK, Siireyya BARUN, ismail Mert VURAL, Elif

psikotropik ajanlarin profili

VURAL, Elvan i$ERi, Esra SAFAK YILMAZ, Gokgen PAYKAL, Enes
EZBER, Fatma iSLi, Sena TURKES
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B Salonu / Hall B 09:50-10:20
Oturum Baskani / Chair: Ebru ARIOGLU iNAN

NO BiLDIRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS
P9 Preeklampsi ve gestasyonel hipertansiyonda CYP2J2 ve Mert C. ONGUN, Nazan Vanli TONYALI, Ozan KAPLAN,
CYP2C19 enzimlerinin genetik polimorfizmlerinin etkileri Mustafa CELEBIER, Nursabah E. BASCI AKDUMAN, Dilek
SAHIN, Aykan YUCEL, Melih ©. BABAOGLU
P10 | Sicanlarda sitalopramin indiikledigi QT uzamasi ve Gozde AKTURK, Serap CILAKER MICILI, Ozlem GURSOY
miyokardiyal hasarda nikorandilin etkilerinin degerlendirilmesi | DORUK, Nil HOCAOGLU, Pinar AKAN, Bekir Ugur ERGUR,
Samar AHMED, Sule KALKAN
P11 | Sicanlarda amitriptilinin indiikledigi QT uzamasi ve Orhan SAHIN, Gozde AKTURK, Serap CILAKER MICILI, Ozlem
miyokardiyal hasarda selektif mitokondriyal KATP kanal agici GURSOY DORUK, Fazilet KARAPINAR, Nil HOCAOGLU, Bekir
nikorandilin etkisi (ara analiz) Ugur ERGUR, Pinar AKAN, Yesim TUNCOK, Sule KALKAN
P12 | Sicanlarda olusturulan TiP-2 diyabet modelinde pioglitazonun | Erkan CIVELEK, Ecem Fatma KARAMAN, Sibel OZDEN, Birsel
perivaskiler adipoz dokuda endoplazmik retikulum stresi ve Sénmez UYDES DOGAN, Deniz KALELi DURMAN
otofaji Gzerine olan etkilerinin incelenmesi
P13 | Kalpte hipertansiyona bagli gelisen inflamazom aktivasyonu ve | Nur Banu BAL, Muhammed Oguzhan DONMEZ, Mecit Orhan
mitofaji lizerine resveratrol ve diizenli egzersizin etkisi ULUDAG, Emine DEMIREL-YILMAZ
P14 | Siganlarda siprofloksasin ile olusturulmus miyokard hasarinda Mehmet COLAK, Onural OZHAN, Azibe YILDIZ, Merve
Aposinin’in profilaktik ve terapotik etkilerinin arastiriimasi DURHAN, Nigar VARDI, Yilmaz CIGREMIS, Cemil COLAK, Ahmet
ACET, Hakan PARLAKPINAR
P15 | Deneysel hipertansiyon olusturulan ratlarda dapagliflozin ve Elif ONAT, Duygu Kezban iGNECI, Dilan ASKIN OZEK, Ebru
enalaprilin VCAM-1, adiponektin, NADPH oksidaz ve ONALAN, ilay BURAN, Merve YILMAZ BOZOGLAN, Engin
endotelin-1 lizerine etkileri SAHNA
P16 | Yiksek fruktozlu misir surubuna bagh gelisen kardiyovaskiler Halil ASCI, Mehtap SAVRAN, Mehmet Abdulkadir SEVUK,
hasarda Selenyum’un iyilestirici etkisi Ozlem OZMEN
P17 | Civciv koryoallantoik membran modelinde sildenafil, hidrojen Géniil ULUS, Bashir A. YOUSEF, Emine Nur OZBEK, Giinay

stlfar araciligiyla anjiyogenezi indikler.

YETIK ANACAK
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C Salonu / Hall C 09:50-10:20
Oturum Bagskani / Chair: Isil 0ZAKCA GUNDUZ

NO BiLDiRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS
P18 | Crohn hastalarinda budesonid ile tedavi 6ncesi ve sonrasinda Acelya 6ZGUL, Muradiye NACAK, Giilper NACARKAHYA, Nimet
inflamasyonla iliskili mikroRNA ekspresyon seviyelerinin YILMAZ
arastiriimasi
P19 | Karamel gida boyasinin insilin tGzerindeki etkileri Guljahon KHUDOIBERDIEVA, Beyza Nur ARSLAN, Hacer Sinem
BUYUKNACAR, Naciye YAKTUBAY DONDAS, Cemil GOCMEN,
P20 | Cesitliizole fare dokularinda karamel boyasinin stiperoksid Beyza Nur ARSLAN, Guljahon KHUDOIBERDIEVA, Hacer Sinem
dismutaz lzerindeki etkileri BUYUKNACAR, Naciye YAKTUBAY DONDAS, Cemil GOCMEN
P21 | Peptik Ulser modelinde sigan fundus seritlerinin elektriksel Akbota SKENDEROVA, Derya SEBILE KOG, Muhammed Cihan
alan uyarisina verdigi nérojenik kasilma yanitlarinda melatonin | GUVEL, Gokge Sevim OZTURK FINCAN, Canan ULUOGLU
ve nitrik oksidin roli
P22 | Diz osteoartriti bulunan hastalarda sinoviyal sivilarindaki Zeynep CELIK, Giilsev OZEN, Ekin ilke SEN, Tugba SAHBAZ,
prostanoid diizeyleri ve kikirdak kabinligi arasindaki iligki Gokce TOPAL, Demirhan DIRACOGLU
P23 | Sicanlarda radyokontrast madde nefropatisini 6nlemede 0Oguzhan SIMSEK, Elif BARIS, Cemre URAL, Canet iNCIR, Selma
montelukast2in NADPH oksidaz4 ve NF-KB aracili etkisi AYDEMIR, Mukaddes GUMUSTEKIN, Zahide CAVDAR, Osman
YILMAZ, Seda OZBAL, Aylin ARICI
P24 | Alfa amanitin ile olusturulan karaciger toksisitesinde ¢érek otu | Fatih SEZER, Zubeyir ELMAZOGLU, Cimen KARASU, Sevil Ozger
yagi ve nar ¢ekirdegi yaginin koruyucu etkileri iLHAN
P25 | 7-demetil suberosin beyinde H2S sentezini artirir. Emine Nur 6ZBEK, Gokay ALBAYRAK, Sura BAYKAN, Giinay
YETiIK ANACAK
P26 | Hidroksiklorokin’in P-glikoprotein substrati talinololiin Saeed SAKBANI, Dilek OZTURK CIVELEK, Alper OKYAR, Zeliha

farmakokinetigine etkisi

PALA KARA
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Akilci ilag Kullanimi ve Klinik Farmakoloji 1 / Rational Drug Use and Clinical Pharmacology 1
CSalonu / Hall C 11:10-11:40
Oturum Bagkani / Chair: Sadi OZDEM

NO BiLDiRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS

P27 | Diyabet mellituslu hastalarda polifarmasi Filiz 6ZYiGiT, Tiirkan PASALI KiLIT, Kevser ONBASI

P28 | Bildiri geri ¢ekilmistir / Abstract was withdrawn

P29 | COVID-19 gegiren saglik personellerinin kendi tedavilerinde Jale AKGOL
kullandiklari ek ilaglar ve besinler

P30 | Yogun bakim Unitesinde yatan yasl hastalarda 2019 Beers, Ferhan DEMIRER AYDEMIR, Seyma ONCU, Mehmet Nuri
STOPP/V2 kriterleri ve EU(7)-PIM listesine gére potansiyel YAKAR, Gokalp UTKUGUN, Necati GOKMEN, Bilgin COMERT,
uygunsuz ilag kullaniminin degerlendirilmesi: kesitsel bir Reyhan UCKU, Ayse GELAL
calisma

P31 | Pediatri hemsirelerinin COVID-19 pandemi siirecinde ilag Ayse Biisra ABUSSUUTOGLU, Yusuf KARATAS, Goniil PEKKAN,
kullanimi hakkindaki bilgi ve aliskanliklarinin degerlendirilmesi | Zakir KHAN, Ezgi Sena GOREN, Cagri BILEN

P32 | COVID-19 salgini sirasinda genel popiilasyonda tamamlayici ve | Ezgi Sena GOREN OZAGIL, Yusuf KARATAS, Zakir KHAN, Ayse
alternatif ilag kullanimi ve inanglari: kesitsel bir anket. Blisra ABUSSUUTOGLU, Emine 0z, Tansu ERKISI

P33 | Adanailinde eczaneye basvuran hastalarin ilag kullanma Tansu ERKiSi
ahskanliklari

P34 | Sayin doktor, litfen bana yardim edin: favipiravir kullanimi Zeynep TIRMIKCIOGLU
olan COVID-19 hastalarinin gebelik sonuglari

P35 | Yeni koronaviris hastaligi (COVID-19) pandemisinde gida Zekiye DOGANTURK, Fatma Sinem SAMIM, Zeynep Pinar
takviyesi kullaniminin degerlendirilmesi APAYDIN, Belgin ALASEHIRLI

P36 | Tip fakltesi 4. 5. ve 6. sinif 6grencilerinin farmakovijilans Cagil ONAL SiS, Kemal Gékhan ULUSQY, Oguzhan YILDIZ,

konusundaki farkindalik durumu, bilgi ve goruslerinin
incelenmesi

ismail Mert VURAL
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Akilci ilag ve Klinik Farmakoloji 2 / Rational Drug and Clinical Pharmacology 2
CSalonu / Hall C 11:40-12:10
Oturum Bagkani / Chair: Siireyya BARUN

NO BiLDIRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS

P37 | Sosyal Farmakoloji’den konusalim, senden ve benden Zeynep TIRMIKCIOGLU
konusalim: 6grenci geri bildirimleri tizerinden bir
degerlendirme

P38 | Tirkiye kamu hastaneleri kurumuna bagh saglk tesisleri Zeynep TIRMIKCIOGLU
orglitlenmesinde farmakolojinin adi yok- II: yine, yeni,
yeniden!

P39 | Hematolojik maligniteli pediatrik hastalarda vorikonazol ile Ozge ERTEM, Ozlem TUFEKGCI, Hale OREN, Yesim TUNCOK,
iliskili advers olaylarin geriye yonelik degerlendirilmesi Mahmut Cem ERGON, Mukaddes GUMUSTEKIN

P40 | Uciincii basamak egitim ve arastirma hastanesinde yapilan Zakir KHAN, Emine 62, Olcay KIROGLU, Yusuf KARATAS
advers etki bildirimlerinin degerlendirilmesi

P41 | Kedive kdpeklerde nanomateryal temelli kanser tedavisi Umut Goézde GZDEMIR, Fulya USTUN ALKAN

P42 | Hematolojik maligniteli pediatrik hastalarda gukur plazma Mert SARILAR, Ozge ERTEM, Ayberk SARAGC, Dilek ECE,
vorikonazol konsantrasyonlarinin incelenmesi: 6n Muharrem Anil GURKAN, Burgak Tatli GUNES, Deniz Yilmaz
degerlendirme sonuglari KARAPINAR, Mukaddes GUMUSTEKIN

P43 | Pandemi kosullarinda gelistirilen ilag veya asi ¢alismalarinda Ahmet iNAL
faz-1 merkez gereklilikleri ve yagsanan sorunlar

P44 | Bir liniversite hastanesine basvuran zehirlenme olgularina Pelin KOCA, Nil HOCAOGLU AKSAY, Cihan HEYBELI, Serkan
uygulanan ekstrakorporeal tedavi yontemlerinin YILDIZ, Ali GELIK
degerlendirilmesi

P45 | Farmakogenetik testler: 2016-2021 arasi olgu sunumlarinin Nebile HATIBOGLU, Ozkan KAM, Elif OGUZ, Berna TERZIOGLU

analizi

BEBITOGLU
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Akilci ilag ve Klinik Farmakoloji 3 / Rational Drug and Clinical Pharmacology 3
CSalonu / Hall C 12:10-12:40
Oturum Bagkani / Chair: Sule KALKAN

NO BiLDIRi BASLIGI / ABSTRACT TITLE YAZARLAR / AUTHORS
P46 | Palyatif bakim merkezi hastalarinda polifarmasinin Fatma Sinem SAMIiM, Zekiye DOGANTURK, Zeynep Pinar
degerlendirilmesi APAYDIN, Belgin ALASEHIRLI
P47 | Ulseratif kolit hastalarinda mesalazin ile tedaviden énce ve Zeliha Merve EROGLU, Muradiye NACAK, Nimet YILMAZ,
sonra inflamasyonla iliskili mikrorna dlzeylerinin analizi Gulper NACARKAHYA
P48 | Fibromiyalji sendromlu hastalarda serum kolin, leptin Elif BARIS, izel USTUNKOL, Gékalp Arif UTKUGUN, Oguzhan
diizeyleri ve klinik bulgu arasindaki iliski: olgu-kontrol SIMSEK, Elif AKALIN, Emre HAMURTEKIN, Ayse GELAL, Reyhan
¢alismasi, ara analiz sonuglari UCKU, Mualla Aylin ARICI
P49 | Bir iiniversite hastanesinde saglik calisanlarinin farmakovijilans | Aylin ARICI, Oguzhan SIMSEK, Canet iNCIR, Ayse GELAL, Yesim
ve advers ilag reaksiyonlari hakkinda bilgi, tutum ve TUNCOK, Reyhan UCKU, Mukaddes GUMUSTEKIN
davranislari
P50 | ithalilaclarla ilgili hastaya sunulan bilgi yetersizliginin ilag Banu BURUK, Miiberra Devrim GUNER, Perihan Elif EKMEKCi
glvenligi ve etik sorunlar agisindan analizi
P51 | Artilari ve eksileriyle ilaglarin yeniden kullanilmasi Zinnet Sevval AKSOYALP
P52 | Yaslilarda kendi kendine ilag tedavisi ve iliskili faktorler: COVID | Hatice iKilSIK, Elif OGUZ, Mehmet Akif SEZEROL, Yusuf TASCI
-19 Pandemisi'nde yapilan uygulamalar
P53 | Marmara Universitesi Tip Fakiiltesi yiiz yiize ve cevrimigi akilci | Nurdan TEKIN, Zeynep US, Medine GULCEBI iDRiZ OGLU,
ilag kullanimi egitimlerinin karsilastiriimasi Hasan Raci YANANLI, Atila KARAALP, Filiz ONAT, Rezzan
GULHAN
P54 | Marmara Universitesi Pendik Egitim Arastirma Hastanesi tibbi Berna OZEN, Zeynep US, Aylin TOPLU, Caner VIZDIKLAR,
farmakoloji poliklinigine basvuran gebelerde favipiravir Yasemin SELALMAZ, Yekta CULPAN, Zehra Nur TURGAN ASIK,
kullaniminin fetiise etkisinin degerlendirilmesi Mert KASKAL, Nazh Biisra ACIKGOZ, Medine GULCEBI IDRiz
OGLU, Atila KARAALP, Rezzan GULHAN, Filiz ONAT, Hasan Raci
YANANLI
P55 | Yeni kusak oral antikoagiilanlarin klinik kullaniminda eczacinin irem DALGIC, Zeynep CELIK, Gokce TOPAL, Birsel SGnmez

roli

UYDES DOGAN
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P56 | Selektif PDE-2 inhibitorl bay 60-7550, PDE-5 inhibitori Mine UCAR, Emine BEKTAS, Furtizan YILDIZ AKAR, Oguz
sildenafil ve PDE-9 inhibitort PF-04447943’(n farelerde MUTLU, Faruk ERDEN
modifiye arti labirent testinde uzaysal bellek ve yeni obje
tanima testinde gorsel bellek tizerine etkilerinin
degerlendirilmesi

P57 | Siganlarda rotenon ile indiiklenen parkinson hastaligi Yekta CULPAN, Zeynep US, Lara OZDEN, Rezzan GULHAN
modelinin tekrarlanabilirligi

P58 | Rat beyin dokusunda lipopolisakkaritle indiiklenmis Mehtap SAVRAN, Nursel HASSEYID, Orhan iMECI, Ozlem
noroinflamasyon Uzerine irbesartan’in etkileri OZMEN

P59 | Lipopolisakkarit aracili beyin hasarinda selenyumun etkisi Mehtap SAVRAN, Ozlem OZMEN, Samet COSAN

P60 | Sicanlarda giriskenligin ve sosyal bellegin davranissal Ahmed Algali SEDAHMED, Elif CINAR, Gul YALCIN CAKMAKLI,
degerlendirilmesi: fare protokoliinden uyarlama Biilent ELIBOL, Banu Cahide TEL

P61 | Glukagon benzeri peptid 1 (GLP1) reseptdr agonisti Maya JANSIS, Sura AKAT, Sule Nur MRAJA, Ozlem AKDOGAN,
semaglutidin genetik absans epilepsisi sican modelinde Ufuk EMRE, Filiz ONAT, Nihan CARCAK YILMAZ
epileptogenez siireci lizerine etkisi

P62 | Serotonin’in noroprotektif etkileri icin yeni bir hedef: H2S Emine Nur 6ZBEK, Nazlican BELEN, Giinay YETIK ANACAK

P63 | Norotensinin genetik absans epilepsili sicanlarda diken-ve- Elif Tugce ERDEVE, Aylin TOPLU, Melis YAVUZ, Zehra Nur

yavas-dalga desarjlar Gzerine etkisi

TURGAN ASIK, Nihan CARCAK YILMAZ, Zoltan MOLNAR, Filiz
ONAT
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Vaskiiler ve Diiz Kas Farmakolojisi / Vascular and Smooth Muscle Pharmacology
B Salonu / Hall B 13:50-14:20
Oturum Baskani / Chair: Nergiz DURMUS SUTPIDELER
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P64 | Tavsan izole mesane diiz kasinda elektriksel alan uyarisi aracili | Sevil OZGER ILHAN, Gékge Sevim OZTURK FINCAN, Yagmur
kasilma yanitlarinda nikotinin arttirici etkisi; kannabinoid ve OKCAY, Derya Sebile KOC, Celil ilker ASKIN, Ayse Kiibra KIBAR,
vanilloid reseptorlerin roli ismail Mert VURAL, Yusuf SARIOGLU

P65 | Tavsan korpus kavernozumunda nikotinin elektriksel alan ismail Mert VURAL, Gokge Sevim OZTURK FINCAN, Derya
stimilasyonu aracili gevseme yanitlarini artirici etkisinde Sebile KOG, Yagmur OKCAY, Celil ilker ASKIN, Ayse Kiibra
kannabinoiderjik ve vanilloid reseptérlerin rolii KiBAR, Sevil Ozger iLHAN, Yusuf SARIOGLU

P66 | Senecio trapezuntinus boiss. Ekstresinin in vitro tokolitik etkisi | Yesim KAYA YASAR, Seckin ENGIN, Elif Nur BARUT, Elif GUN,

Gilin RENDA, Sena F. SEZEN

P67 | Yuksek-fruktozlu diyetin testikiler insulin sinyal yolagi Gzerine | Onur Gékhan YILDIRIM, Fatma AKAR
etkisi

P68 | izole sican torasik aortasinda yiiksek glukoz-olusumlu vaskiiler | Semil Selcen GOCMEZ, Giilsen CELEBI, Tijen UTKAN
disfonksiyon lizerine resveratroliin etkileri

P69 | Aspirin, TP reseptdr antagonisti ve TXA2 sentaz inhibitoriinin Khadija ALJESRI, Giilsiim TURKYILMAZ, Saygin TURKYILMAZ,
insan safen ven ve internal mammariyal arterinin vaskiler GoOkge TOPAL, Giilsev OZEN
tonusunun Uzerine etkilerinin karsilastirmali calismasi

P70 | Ostoliin vaskiiler gevsetici etkisinde hidrojen siilfiiriin roliniin | Elif ALAN, Ozan MERT, Giilnur SEVIN
arastiriimasi

P71 | Donepezil'in dana kardiyak ven diiz kasina etkileri- Biisra TOPTAS, Kismet Esra NURULLAHOGLU ATALIK
temperatirin roli

P72 | Streptozotosin ile indiiklenen TiP-1 diyabetik farelerde Gokeen TELLI, Biilent GUMUSEL

adrenomedullinin izole aort halkalari Gzerine etkileri
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P2

Rotenon modeli ile parkinson olusturulan sicanlarda borun farmakolojik, davranigsal ve biyokimyasal etkilerinin
arastiriimasi

Hiilya &ZDEMIR?, Orug YUNUSOGLU?, Vedat SAGMANLIGIL3, Semih YASAR4, Nese COLCIMENS,
Rezzan TEMELLI GOCEROGLU?, Ege CATALKAYA!

Van Yiiziinci Yil Universitesi Tip Fakiiltesi Farmakoloji Anabilim Dali, Van, Tiirkiye
2Bolu Abant izzet Baysal Universitesi Tip Fakiiltesi Farmakoloji Anablim Dali, Bolu, Tiirkiye
3Yakin Dogu Universitesi Veteriner Fakiiltesi Fizyoloji Anabilim Dali, Lefkose, Tiirkiye
4Van Yiziinc Yil Universitesi Ozalp Meslek Yiiksekokulu Biyokimya Blimii, Van, Tirkiye

5Van Yiiziinci Yil Universitesi Tip Fakiiltesi Histoloji ve Embiryoloji Anabilim Dali, Van, Tiirkiye

Amag: Parkinson hastaligi dopaminerjik néronlarin dejenerasyonu sonucu premotor ve motor semptomlar gésteren progresif bir hastaliktir.
Bor (B)'un antioksidan 6zelligi ve bagisiklig gliglendirici etkisi bilinmektedir. Bu galismada siganlarda rotenon ile Parkinson tipi demans modeli
olusturup borun siganlarda farmakolojik, davranigsal ve biyokimyasal etkileri incelendi.

Gereg-Yontem: Toplam 52 adet disi sigan kullanildi. Birinci kontrol grubuna (n=6) 21 giin boyunca 0.1ml/kg dozda subkutan (sc) olarak aygicek
yagi ve ikinci kontrol grubuna (n=6) intraperitoneal (ip) serum fizyolojik (SF) uygulandi. Tedavi gruplarindan (n=10) ilk gruba sadece rotenon
( 2mg/kg), diger tedavi gruplarina ise rotenon uygulamasindan 1 saat 6nce 5 mg/kg , 10 mg/kg ve 20 mg/kg dozlarinda ip olarak B uygulandi.

Davranis testleri olarak Ludolph hareket analizi skalasi, lokomotor aktivite 6l¢im, katalepsi 6lglim, kas etkinliginin olgllmesi, silindir testi,
biyokimyasal ve immuno histokimyasal analizler yapildi.istatistiksel degerlendirmeler icin Kruskal-Wallis testi,One-Way ANOVA, Tukey Post-
Hoc Testi kullanildi.

Bulgular: Parkinson olusturulan grup ile tedavi edilen gruplar arasinda rota rot, genel hareketler ve kare gegis testlerine gore fark istatistiksel
olarak anlamli bulundu. B’un oksidatif stresi azaltip antioksidan kapasiteyi arttirdigi gésterilmistir. B'un 5 mg/kg ve 10 mg/kg uygulandigi
gruplarda striatumda néronal dejenerasyon, gliozis ve focalencephalomalacia’da azalma gériilmesine karsin 20 mg/kg uygulanan grupta bu
bulgulara nadiren rastlanmigtir. B’'un 20 mg/kg dozu Parkinson grubunda TH immunreaktivitesindeki belirgin azalmayi arttirmis olup TNF-
alpha ile iNOS immunreaktivitelerinde ki belirgin artisi azaltmistir.

Sonuglar: Sonug olarak B’un antioksidan etki gosterdigi, davranis Uzerindeki etkisinin doza bagh olarak degistigi, histopatolojik ve
immunohistokimyasal olarak incelendiginde doz-bagimli olarak néronal dejenerasyonu tedavi edici etkisinin oldugu gosterilmistir.

* Bu calisma Van YYU BAP birimi tarafindan (TYL-2020-8960) desteklenmistir.

Anahtar Kelimeler: Parkinson, rotenon, bor, farmakolojik etkisi, oksdatif stres
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Investigation of the pharmacological, behavioral and biochemical effects of boron in rats created with rotenon model

Hiilya &ZDEMIR?, Orug YUNUSOGLU?, Vedat SAGMANLIGIL3, Semih YASAR4, Nese COLCIMENS,
Rezzan TEMELLI GOCEROGLU?, Ege CATALKAYA!

Van Yuzuncu Yil University, Faculty of Medicine, Department of Pharmacology, TR-65100 Van, TURKEY
2Bolu izzet Baysal University, Faculty of Medicine, Department of Pharmacology, TR-14100 Bolu, TURKEY
3Near East University, Faculty of Veterinary Medicine, Department of Physiology, Nicosia/TRNC-Mersin 10, TURKEY
4Van Yuzuncu Yil University, Ozalp Vocational School, Department of Biochemistry, TR-65100 Van, TURKEY

5Van Yuzuncu Yil University, Faculty of Medicine, Department of Histology and Embryology, TR-65100 Van, TURKEY

Objective: Parkinson is a progressive disease that shows premotor and motor symptoms as a result of degeneration of dopaminergic neurons.
Boron (B) is known for its antioxidant properties and immune-enhancing effects. In this study, we created a Parkinson type dementia model
with rotenone in rats and investigated the pharmacological, behavioural and biochemical effects of boron in rats.

Materials-Methods: A total of 52 female rats were used. The first control group (n=6) was administered 0.1ml/kg of sunflower oil
subcutaneously (sc) for 21 days, and the second control group (n=6) was administered intraperitoneally (IP) saline (SF). Of the treatment
groups (n=10), only rotenone (2mg/kg) was administered to the first group, and B was administered IP to the other treatment groups at
doses of 5 mg/kg, 10 mg/kg, and 20 mg/kg 1 hour before rotenone administration. Ludolph movement analysis scale, locomotor activity
measurement, catalepsy measurement, measurement of muscle activity, cylinder test, biochemical and immunohistochemical analyzes were
performed as behavioural tests. Kruskal-Wallis test, One-Way ANOVA, Tukey Post-Hoc Test were used for statistical evaluations.

Results: There was a statistically significant difference between the Parkinson's group and the treated groups according to the rota-rot,
general movements and square crossing tests. B has been shown to reduce oxidative stress and increase antioxidant capacity. Although a
decrease was observed in neuronal degeneration, gliosis and focal encephalomalacia in the striatum in the groups in which 5 mg/kg and 10
mg/kg B were administered, these findings were rarely observed in the 20 mg/kg group. and decreased the significant increase in TNF-alpha
and iNOS immunoreactivities.

Conclusions: As a result, it has been shown that B has an antioxidant effect, its effect on behaviour changes depending on the dose, and
when examined histopathologically and immunohistochemically, it has a dose-dependent therapeutic effect on neuronal degeneration.

* This study was supported by Van YYU BAP Unit (TYL-2020-8960).

Keywords: Parkinson, boron, rotenone, pharmacological effect, oxidative stress
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Metilfenidatin dikkat eksikligi ve hiperaktivite bozuklugu olan gocuklarda tau protein ve alfa siniikleinin kan diizeyleri
tizerine olan etkilerinin incelenmesi

Deniz DOGAN?, Siireyya BARUN?, Elvan iSERi2, Samet Can DEMIRCi2, Esra KARA ASKINZ, Dicle BUYUKTASKINZ,
Ozlem GULBAHARS3, Tuba Saadet DEVECI BULUT3, Gizem YAZ AYDIN3, Enes EZBER?, Gokcen PAYKAL?, Secil OZKAN4

1Gazi Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, ANKARA, Tiirkiye
2Gazi Universitesi Tip Fakiiltesi Cocuk ve Ergen Ruh Sagligi ve Hastaliklari Anabilim Dali, ANKARA, Tiirkiye
3Gazi Universitesi Tip Fakdiltesi Tibbi Biyokimya Anabilim Dali, ANKARA, Tiirkiye
4Gazi Universitesi Tip Fakiiltesi Halk Sagligi Anabilim Dali, ANKARA, Tiirkiye

Amag: Bu ¢alismada, ilk kez dikkat eksikligi ve hiperaktivite bozuklugu (DEHB) tanisi almis ve ilag baslanmamis gocuklar ile yine DEHB tanisi
almis ve en az 6 aydir metilfenidat kullanan gocuklarin serum alfa-sintklein ve tau protein duizeylerinin karsilastiriimasi amaglanmistir. S6z
konusu galisma bahsedilen proteinlerin hastaligin fizyopatolojisi ve ilag etkisi ile olan iligkisini degerlendirmek tizere planlanmis gézlemsel bir
ilag galismasidir.

Gereg-Yontem: Yaslari 0-18 arasinda degisen ve her iki cinsiyetten toplam 87 gocuk ¢alismaya dahil edilmis ve asagidaki gruplara ayrilmistir;
1) Kontrol: (n=21), 2) DHEB: ilk kez DEHB tanisi alip heniiz hig ilag kullanmamis olanlar (n=28, tau) (n=23,alfa-siniiklein) 3) DEHB+Metilfenidat:
Tani almig ve en az 6 aydir kesintisiz olarak ilag kullananlar (n=32). Serum alfa sintiklein ve tau protein diizeyleri ELISA yontemi kullanilarak
Gazi Universitesi Tip Fakiiltesi Tibbi Biyokimya laboratuvarinda élgiilmiistir.

Bulgular: DEHB grubunda tau degerleri diger gruplardan anlamli olarak dusiktir. DEHB+Metilfenidat grubunun tau degeri ise DEHB
grubundan anlamh olarak yuksek (p<0.005) ve kontrol degerlerinden farksiz olarak bulunmustur.
Alfa-sintiklein degeri ise DEHB ve DEHB+Metilfenidat gruplarinda kontrole goére anlamli olarak yiiksek bulunmustur (sirasi ile; p=0.001,
p<0.001). DEHB+Metilfenidat grubunda ise DHEB grubuna gore anlamli sekilde ytiksektir (p=0.004).

Sonug: Elde dilen bulgular tau ve alfa-siniiklein proteinlerinin hastaligin fizyopatolojisinde rol oynayabilecegini ve/veya metilfenidatin etki
mekanizmasina katkida bulunabilecegini telkin etmektedir.

Anahtar Kelimeler: Tau proteini, Alfa-siniiklein, metilfenidat, dikkat eksikligi ve hiperaktivite bozuklugu
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Investigation of the effects of methylphenidate on serum levels of tau-protein and alpha-synuclein in children with
attention deficit and hyperactivity disorder

Deniz DOGAN?, Siireyya BARUN?, Elvan iSERi2, Samet Can DEMIRCi2, Esra KARA ASKINZ, Dicle BUYUKTASKINZ,
Ozlem GULBAHARS3, Tuba Saadet DEVECI BULUT3, Gizem YAZ AYDIN3, Enes EZBER?, Gokcen PAYKAL?, Secil OZKAN4

1Gazi University Faculty of Medicine Department of Medical Pharmacology , Ankara
2Gazi University Faculty of Medicine Department of Child and Adolescent Psychiatry, Ankara
3Gazi University Faculty of Medicine Department of Medical Biochemistry, Ankara

4Gazi University Faculty of Medicine Department of Public Health and Preventive Medicine, Ankara

Objective: We were aimed to compare the serum alpha-synuclein and tau protein levels in children who were diagnosed with attention
deficit and hyperactivity disorder (ADHD) for the first time and in children who were diagnosed with ADHD and on methylphenidate. The
present study was planned in order to evaluate the possible relationship of the above-mentioned proteins with the pathophysiology of the
disorder and the mechanisms of the drug.

Material-Method: A total of 87 children of both sexes, aged 0-18, divided into the following groups; 1) Control: (n=21), 2) ADHD: Those who
have been diagnosed with ADHD for the first time and have not used any medication (n=28-tau) (n=23,alpha-synuclein) 3)
ADHD+Methylphenidate: Those who have been diagnosed ADHD and using drug continuously for at least 6 months (n=32). Serum alpha-
synuclein and tau protein levels were measured via ELISA method.

Results: The tau values in the ADHD group were significantly lower than the other groups. The tau value of the ADHD+Methylphenidate
group was found to be significantly higher than the ADHD group (p<0.005) and was not different from the control values. Alpha-synuclein
values were found to be significantly higher in ADHD and ADHD+Methylphenidate groups in comparison with the control group (p=0.001 and
p<0.001, respectively). It was significantly higher in the ADHD+Methylphenidate group than the ADHD group (p=0.004).

Conclusion: The findings suggest that tau and alpha-synuclein proteins may play a role in the pathophysiology of the disease and/or
contribute to the mechanisms of action of methylphenidate.

Keywords: Tau protein, alpha-synuclein, methylphenidate, attention deficit and hyperactivity disorder
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P4
Feniramidoliin antiinflamatuvar ve analjezik etkilerinin arastirilmasi ve farkli molekiiller ile karsilagtiriimasi

Gokhan FAIKOGLUZ, Fatmanur OTMAR OZCAN2, Kiibra SAYGISEVER-FAIKOGLU3, Sevde NUR BILTEKIN4, Tugge USKUR?,
Dindar Okan YILLAR?, Barkin BERK3, Pelin KELICEN-UGUR®

1Beykent Universitesi, Beykent Tip Fakiiltesi Tibbi Farmakoloji Ana Bilim Dal, istanbul, Tiirkiye
20kmeydani Egitim Arastirma Hastanesi, i¢ Hastaliklari Ana Bilim Dali, istanbul, Tiirkiye
3istanbul Universitesi-Cerrahpasa, Cerrahpasa Tip Fakaiiltesi Tibbi ve Klinik Farmakoloji Ana Bilim Dali, istanbul, Tiirkiye
4istanbul Medipol Universitesi, Eczacilik Fakiiltesi, Farmasétik Mikrobiyoloji Anabilim Dali, istanbul, Tiirkiye
Sistanbul Medipol Universitesi, Eczacilik Fakdiltesi, Farmasétik Kimya Anabilim Dali, istanbul, Tiirkiye, istanbul, Tiirkiye

6Hacettepe Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, Sihhiye, Ankara, Tiirkiye, Ankara, Tiirkiye

Amag: Feniramidol ile oksikamlarin farmakofor grubu benzerligi, feniramidoliin COX (siklooksijenaz) inhibisyonuna ve anti-inflamatuvar etki
mekanizmasina sahip olabilecegi fikrini uyandirmaktadir. Ayrica, COX kristal yapilari ile feniramidoliin docking ¢alismalari, piroksikam benzeri
bir etkilesim modelini dogrulamaktadir. Bu calisma, hem segici hem de segici olmayan ticari inhibitorlerle feniramidoliin karsilagstirmali olarak
akut inflamatuar kosullara yanitini degerlendirmeyi amaglamaktadir. Ayrica, feniramidoliin her iki izoenzim tzerindeki anti-inflamatuvar
aktivitesini 6lgmek ve segicilik indeksini (SI) belirlemek icin enzimatik COX aktivite analizi gergeklestirilmistir.

Gereg-Yontem: IFD docking, Maestro (Schrodinger, ABD) moddlleri kullanilarak gergeklestirilmistir. Feniramidol ve standartlar, COX-1 (Ovine)
- COX-2 (insan rekombinant), florometrik inhibitér ticari tarama test kiti kullanilarak analiz edildi. IC50 ve S| degerleri istatistiksel olarak
degerlendirilmistir.

Erkek albino (26.57 + 0.3 g; n=4-6) farelerde Feniramidol (Fen., 65 mg/kg), ibuprofen (ibu., 100 mg/kg) ve Deksametazon (Deks 1mg/kg)’un
analjezik ve anti-inflamatuvar aktiviteleri test edildi. Analjezik aktivite igin fareler 55°C + 1°C ‘lik sicak tabla (hot plate) Uzerine yerlestirilerek
penge yalama zamanindaki uzama (At) hesaplandi. Feniramidol (Fen; 65 mg/kg), aspirin (Asp; 100 mg/kg) ve tiyokolsikozid (Tiy; 0.37 mg/kg)’in
analjezik etkileri 1. saatte 6lgtildu ve kaydedildi.

Feniramidol (Fen., 65 mg/kg), ibuprofen (ibu., 100 mg/kg) ve Deksametazon (Deks 1mg/kg)’un anti-inflamatuvar etkileri karagenan kaynakli
penge ddemi testi kullanilarak 6lgiildii. ibu ve Deks pozitif kontrol olarak kullanildi. Odem olusumunun karragenle uyarilmasindan 30 dakika
once ilaglar basit surup iginde (BS) oral (p.o.) olarak uygulandi. Karragen uygulanan pencgeden elde edilen eksuda sivisindan ELISA kitleri
yardimiyla interlokin (IL)1B ve timor nekroz faktori (TNF)-a (sitokin) seviyeleri 6lguldi.

Bulgular: Anti-inflamatuvar aktivite icin yapilan penge ddemi testinde, feniramidol (Fen., 65 mg/kg), ibuprofen (ibu., 100 mg/kg) ve
Deksametazon (Deks 1mg/kg) tiim 6lgiim siirelerinde pence 6demini anlamli olarak azaltmistir.

Feniramidoliin, inflamatuvar sitokinlerden interldkin (IL)1B ve timor nekroz faktori (TNF)-a’ yi istatistiksel olarak anlamli sekilde azalttig
gozlendi

Sonug: Bu sonuglar isiginda feniramidoliin gligli antiinflamatuvar ve analjezik aktivite gésteren selektif COX-2 inhibitori oldugu séylenebilir.

Anahtar Kelimeler: COX-2, TNF- q, IL-1B, antiinflamatuvar, feniramidol
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Investigation of anti-inflammatory and analgesic effects of phenyramidol and comparison with different molecules

Gokhan FAIKOGLUZ, Fatmanur OTMAR OZCAN2, Kiibra SAYGISEVER-FAIKOGLU3, Sevde NUR BILTEKIN4, Tugge USKUR?,
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1Beykent University-Beykent Faculty of Medicine, Department of Medical Pharmacology, Istanbul, Turkey
2|stanbul University-Cerrahpasa, Cerrahpasa Faculty of Medicine, Department of Pharmacology, Istanbul
30kmeydani Training and Research Hospital. Department of internal Medicine, Istanbul
4stanbul Medipol University, School of Pharmacy, Department of Pharmaceutical Microbiology, istanbul, Turkey
5Istanbul Medipol University, School of Pharmacy, Department of Pharmaceutical Chemistry, Istanbul, Turkey

5Hacettepe University, Faculty of Pharmacy, Department of Pharmacology, Sihhiye, Ankara, Turkey

Objectives: The pharmacophore group resemblance of phenyramidol with oxicams, provoke an idea that the structure might have a
mechanism of action depending on COX inhibition or cytokine production which lead to an anti-inflammatory potency. Moreover, preliminary
docking studies of phenyramidol with COX crystal structures confirmed a similar pattern of interaction like piroxicam.

This study targets, to assess its response to acute in ammatory conditions in comparison with both selective and non-selective commercial
inhibitors.

Materials-Methods: IFD docking were performed by using Maestro (Schrodinger, USA) modules. Phenyramidol and standarts was tested
using a commercial COX-1 (Ovine), COX-2 (Human recombinant), fluorometric inhibitory screening assay kit. IC50 and SI values were
statistically evaluated. The mice (26.57 + 0.3 g; n =4-6 per group) were used for analgesic and anti-inflammatory activity. The mouse was
placed on a hot-plate apparatus with a temperature of 55°C + 1°C, and the latency was measured. Analgesic activity of phenyramidol (65
mg/kg), aspirin (Asp 100 mg/kg) and thiocolchicoside (Thi; 0.37 mg/kg) was measured and recorded.

The anti-inflammatory effects of pheniramidol (Phen., 65 mg/kg), ibuprofen (Ibu., 100 mg/kg), and dexamethasone (Dex 1mg/kg) were
measured using the carrageenan-induced paw edema test and interleukin (IL)1B and tumor necrosis factor (TNF)-a (cytokine) levels were
measured from the exudate fluid with the help of ELISA kits.

Results: The COX-1/2 inhibitory activities of the phenyramidol and standards were evaluated using the fluorometric inhibitory screening
assay method against ovine COX-1 and human recombinant COX-2. For anti-inflammatory activity, pheniramidol (Phen. , 65 mg/kg),
ibuprofen (lbu., 100 mg/kg), and dexamethasone (Dex 1mg/kg) significantly reduced paw edema at all measurement times. It was observed
that pheniramidol significantly decreased the inflammatory cytokines interleukin (IL)1B and tumor necrosis factor (TNF)-a.

Conclusion: According to these results, it can be said that phenyramidol is potent selective COX-2 inhibitor showing effective results in
analgesic and anti-inflammatory activity.

Keywords: Phenyramidol, COX-2, TNF-q, IL-1B, Anti-inflammatory
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P5

Zenginlestirilmis bir ortamda barindirilan orta yagsl farelerin beyin fonksiyonlar lizerinde glutamaterjik modiilasyonun
etkisi

Kevser BAYRAK KECECi?, Sule GOK?, Burcu CEVRELI3
listanbul Medipol University, Instiftute of Health, Medical Biology and Genetics, Istanbul/Turkey
2jzmir Tinaztepe Universitry, Faculty of Medicine, Pharmacology Department, izmir/ Turkey

3Uskudar University, Neuropsychopharmacology application and Research Center, Istanbul/Turkey

Girig ve Amag: Yasamin ilk asamalarindan itibaren zenginlestirilmis ortamlarda yetisen hayvanlarin, ileri yaslarda néropsikiyatrik hastaliklara
yakalanma riskinin daha az oldugu birgok ¢alismada gosterilmistir. Ancak daha uyarici bir ortamin, zaten yaslanmis hayvanlarda beyin
plastisitesinde ve norotransmitter sisteminde yasa bagl degisikliklere karsi koruma saglayip saglayamayacagi konusu halen arastiriimaktadir.
Bu galismada, orta yasl farelerin motor ve biligsel islevlerinin glutamaterjik modiilasyon tarafindan ne yonde etkilenecegini arastiriimak
amaglanmistir.

Yontem: Erkek BALB/C fareleri (15-16 aylik) zenginlestirilmis ve standart kafeslerde alti hafta sureyle barindirilmistir. Bu siirenin son 5
gununde farelere intraperitoneal olarak 5 ve 10 mg/kg dozlarinda bir metabotropik glutamat reseptérii 5 (mGIuR5) antagonisti olan MPEP
uygulanmigstir. Bu slirenin sonunda hayvanlar, motor performanslarini degerlendirmek igin lokomotor aktivite testine ve biligsel becerilerini
degerlendirmek igin Y labirent testine tabi tutulmuslardir.

Bulgular: Zenginlestirilmis kafeslerde barindirilan farelerin lokomotor aktivitesi, standart ortaminki farelerden 6nemli 6lgtide duistik bulundu
(P<0.05). MPEP ile tedavi bu azalmayl tamamen tersine gevirdi (P<0.05). Y labirent testinde her iki ortamdaki farelerin kontrol gruplari
arasinda bir fark bulunmadi. Bununla birlikte, MPEP (5 mg/kg ve 10 mg/kg) ile tedavi, zenginlestirilmis ortamdaki farelerin performansini
iyilestirirken, standart ortamdaki farelerinkinin neredeyse yarisi kadar azalir.

Sonug: Bu ¢alismanin bulgulari zenginlestirilmis ¢cevreye maruz kalmanin orta yasl farelerin motor ve bilissel performansini iyilestirmek igin
tek basina yeterli olmadigini ve glutamaterjik iletimin modiilasyonu tarafindan desteklenmesi gerektigini gosterdi.

Anahtar Kelimeler: Zenginlestirilmis cevre; Orta yasli fareler; mGIuR5 antagonisti; Lokomotor aktivite; Bilis
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The modulation of glutamatergic neurotransmission enhances the impact of the enriched environment in already aged
mice

Kevser BAYRAK KECECi?, Sule GOK?, Burcu CEVRELI3
IIstanbul Medipol University, Institute of Health, Medical Biology and Genetics, Istanbul/Turkey
2jzmir Tinaztepe Universitry, Faculty of Medicine, Pharmacology Department, izmir/ Turkey

3Uskudar University, Neuropsychopharmacology application and Research Center, Istanbul/Turkey

Introduction: Many studies showed that animals grown up in enriched environments from the earliest stages of life have less risk of having
neuropsychiatric diseases at older stages of life. However, whether a more stimulating environment would protect against age-related
changes in brain plasticity and neurotransmitter system in already aged animals remains to be investigated. This study aimed to investigate
the effects of enriched environment in middle-aged mice's motor and cognitive functions and the role of glutamatergic modulation on
environmental impact.

Methods: Male BALB/C mice (15-16 months old) housed in enriched and standard cages for six weeks. At the sixth week, MPEP (6-methyl-2-
(phenylethynyl) -pyridine), a metabotropic glutamate receptor 5 (mGIuR5) antagonist, was administered to the mice at the dose of 5 and 10
mg/kg/day, i.p. for five days. At the end of the treatment period, animals were subjected to locomotor activity and Y maze tests.

Results: The locomotor activity of mice housed in an enriched environment was significantly lower than those of the standard environment
(P<0.05), treatment with MPEP completely reversed this reduction (P<0.05). In the Y maze for assesing memory and cognitive skills, there
were no differences in mice's performances between the two environments. However, treatment with MPEP (5 mg/kg and 10 mg/kg)
improved the performance of mice in enriched environment, while decreasing by nearly half that of mice in the standard environment.

Conclusions: The results of this study for the first time showed that exposure to the enriched environment alone seems insufficient to
improve the motor and cognitive performance of middle-aged mice, it needs to be supported by the modulation of glutamatergic
neurotransmission.

Keywords: Enriched environment; Middle-aged mice; mGIuRS5 antagonist;Locomotor activity; Cognition
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P6

Periferik néropati olusturulan farelerde hidrojen siilfiir ile uyarilan mezenkimal kdk hiicre uygulamasi sonucu dokularin
histopatolojik 6zellikleri

Olcay KIROGLU?, Fatih BERKTAS?, Leman SENCARS3, Emine EKEMEN 0Z4, Erkan MAYTALMANS, Fazilet AKSU®
1Cukurova Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Adana, Tiirkiye
2Cukurova Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Adana, Tiirkiye
3Cukurova Universitesi Tip Fakiiltesi Histoloji ve Embriyoloji Anabilim Dali, Adana, Tiirkiye
4istanbul Medeniyet Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, istanbul, Tiirkiye
S5Alanya Alaaddin Keykubat Univerisitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Antalya, Tiirkiye

6Cukurova Univeristesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Adana, Tiirkiye

Amag: Son yillarda var olan tedavilere iyi cevap vermedigi bilinen periferik néropati tablosunda mezenkimal kék hiicre (MKH) uygulamalarinin
tedavide 6nemli rol oynadigi gosterilmistir. MKH’lerin endojen tamir sirejini baglatmada kiltir ortamina konan maddelerin rolii oldugu
gosterilmistir. Hidrojen stlftir (H2S) hasarh sinir dokusunda rejeneratif etkisi oldugu gosterilen ugucu bir gazdir. Bu galismada, periferik
néropati olusturulan farelerde H2S ile uyarilan MKH uygulamasinin sinir-kas dokusu tzerindeki endojen tamir strecini histopatolojik olarak
arastirmak amaclanmistir. Calisma Gukurova Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan (Proje No:10940) desteklenmistir.

Gereg¢-Yontem: Farelerde siyatik sinir ligasyon teknigiyle monondéropati olusturduktan 24 saat sonra plasentadan elde edilen MKH ve NaHS
ile uyarilan MKH (NaHS-MKH) hasarli doku bdlgesine intramuskiler uygulandi. Deney gruplari kontrol, sham, néropati, néropati+MKH,
noropati+NaHS-MKH olarak olusturuldu. Tim gruplardan 10. haftada siyatik sinir ve soleus kasi izolasyonu yapilarak histopatolojik olarak
incelendi.

Bulgular: Noéropati grubunda kas dokusunda miyofibrillerde yapisal bozukluklar, kas hiicrelerinin gekirdek ve organellerinde dejeneratif
degisiklikler belirlendi.. Miyofibrillerin aralarindaki mitokondriyonlarin kristalarinda harabiyet tespit edildi. N6ropati+MKH ve néropati+NaHS-
MKH gruplarinda miyofibrillerde yapisal organizasyonun korundugu, kas liflerinde hiicre gekirdeklerinin genellikle normal yapida oldugu
gorildi. iki grup arasinda anlamli fark tespit edilmedi.

Sinir dokusunda, néropati+MKH ve noropati+NaHS-MKH gruplarinda néropati grubuna oranla akson ve miyelin kilifta dejenerasyonun
azaldigl, aksoplazmada nérotubul ve noérofilamanlarin genellikle normal ince yapilarinin korundugu izlendi. Akson sayilari ve gaplarinin
néropati grubuna gore arttigi izlendi.

Sonug: Periferik néropatide MKH ve NaHS-MKH uygulamasinin dejeneratif kas ve sinir dokularinda néropatili gruba gore histopatolojik olarak
belirgin iyilesme olusturdugu belirlendi. NaHS-MKH uygulanan gurupta ile MKH uygulana grup arasinda histopatolojik olarak belirgin fark
olmadigi tespit edildi.

Anahtar Kelimeler: Hidrojen stlfiir, mezenkimal kok hiicre, néropati, sinir-kas dokusu, histopatoloji
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P6

Istopathological properties of tissue after administration of mesenchymal stem cells stimulated with hydrogen sulfide on
peripheral neuropathic mice

Olcay KIROGLU?, Fatih BERKTAS?, Leman SENCARS3, Emine EKEMEN 0Z4, Erkan MAYTALMANS, Fazilet AKSU®
1Cukurova University, Faculty of Medicine, Department of Clinical Pharmacology
2Cukurova University, Faculty of Medicine, Department of Clinical Pharmacology
3Cukurova University, Faculty of Medicine, Department of Histology and Embryology
4istanbul Medeniyet University, Faculty of Medicine, Department of Clinical Pharmacology
5Alanya Alaaddin Keykubat University, Faculty of Medicine, Department of Clinical Pharmacology

6Cukurova University, Faculty of Medicine, Department of Clinical Pharmacology

Objectives: Mesenchymal stem cell (MSC) applications play an important role in the treatment of peripheral neuropathy and do not respond
well to existing treatments. Substances placed in culture initiate the endogenous repair process of MSCs. Hydrogen sulfide (H2S) has a
regenerative effect on damaged nerve tissue. The endogenous repair process of H2S-induced MSC administered on neuromuscular tissue in
mice with peripheral neuropathy was investigated histopathologically. The study was supported by Cukurova University Scientific Research
Projects Unit (Project No:10940).

Materials-Methods: MSC was obtained from the placenta. 24 hours after inducing mononeuropathy with the sciatic nerve ligation technique
in mice, MSC and MSC stimulated with NaHS (NaHS-MSC) were administered intramuscularly to the damaged tissue area. Five groups were
created (control-sham-neuropathy- neuropathy+MSC-neuropathy+NaHS-MSC). Sciatic nerve and soleus muscle were isolated from all groups
and examined histopathologically on week 10.

Results: In the neuropathy group, structural disorders in myofibrils and degenerative changes in nuclei and organelles of muscle cells were
determined. Destruction was detected in the crystals of mitochondria between myofibrils. In neuropathy+MSC and neuropathy+NaHS-MSC
groups, the structural organization was preserved in myofibrils, and cell nuclei in muscle fibers were generally normal. Degeneration of axon
and myelin sheath decreased in neuropathy+MSC and neuropathy+NaHS-MSC groups compared to the neuropathy group. Normal fine
structures of neurotubules and neurofilaments were generally preserved in the axoplasm. Axon numbers and diameters increased compared
to the neuropathy group.

Conclusion: MSC and NaHS-MSC application in peripheral neuropathy caused significant improvement in degenerative muscle and nerve
tissues compared to the neuropathy group. No significant histopathological difference was observed between NaHS-MSC and MSC applied
groups.

Keywords: Hydrogen sulfide, mesenchymal stem cell, neuropathy, neuromuscular tissue, histopathology
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P7
Alzheimer hastaliginin hiicre kiiltiirii modelinde taligluseraz alfa’nin sestrin-2 ve otofaji yolaklari iizerine etkisi
Selma KOSE?, Pelin KELICEN-UGUR?
1Hacettepe Universitesi Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, Ankara, Tiirkiye

2Hacettepe Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, Sihhiye, Ankara, Tiirkiye, ANKARA, Tiirkiye

Alzheimer hastaligi (AH), beyinde amiloid-beta peptid (AB) birikimi, nérofibriler yumak olusumu, néron kaybi, inflamasyon, bilissel islevlerde
azalma ve demans ile karakterize nérodejeneratif bir hastaliktir. Son ¢alismalar, AH'nin patofizyolojisi ile lizozomal otofajik yolaklar arasinda
yakin bir iliski oldugunu gostermektedir.

Amag: Calismamizin amaci, lizozomal depo hastaliklarindan Gaucher hastaliginda kullanilan taligluseraz alfa (TAL-a) gibi yetim bir ilacin
etkisini in vitro AH modelinde arastirmaktir. Ayrica norodejeneratif hastaliklarda oksidatif stresi, mitokondriyal fonksiyon kaybini,
inflamasyonu, apoptozu ve protein agregasyonunu azaltan, nérotrofik faktorleri artiran ve mTOR gibi otofajik alt yollari etkileyen sinir
koruyucu sestrin-2 (SESN-2) gibi terap6tik odaklari belirlemeyi amagladik.

Gereg¢-Yontem: Calismamizda fare hipokampal néron hiicresi hatlari (HT-22) amiloid-beta peptide (AB..4; 5 uM; 32 saat) maruz birakilmis;
sestrin-2 (SESN-2) ve rapamisinin memelilerdeki hedefi (mTOR) degisiklikleri degerlendirilmistir. Ayrica TAL-a’nin, SESN-2 ve mTOR Uzerindeki
etkisi de incelenmistir.

Hucre canliligl, AB.«: ve farkl TAL-a konsantrasyonlarina maruz birakilan hiicreler Gzerinde MTT indirgeme testi ile degerlendirildi. Gergek
zamanli PCR (qRT-PCR) kullanilarak SESN-2 gen ekspresyonu degerlendirildi. SESN-2 ve p-mTOR/mTOR protein ekspresyon seviyeleri Western
blot ile degerlendirildi.

Bulgular: HT-22 hucrelerinde ABi4«: (5 UM; 32 saat) inkiibasyonu ile sinir koruyucu SESN-2 ekspresyonunda kompansatuvar artis gozlendi.
TAL-a (8252 ng/ml), es zamanli AB.., uygulanan hiicrelerde SESN-2 ve p-mTOR/mTOR ekspresyonunu énemli dlglide azaltti.

Sonug¢: Bu c¢alisma, nadir gorilen hastalikta kullanilan yetim ilaglarin yeni hedefleri ve sinir koruyucu etkinliklerinin nérodejeneratif
hastaliklarda yeni hedef olabileceklerini ortaya koymaktadir.

Anahtar Kelimeler: Alzheimer hastaligl, néroproteksiyon, sestrin-2, mTOR yolu, otofaji
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P7
Effect of taliglucerase-alfa on sestrin-2 and autophagy pathways in cell culture model of alzheimer’s disease
Selma KOSE?, Pelin KELICEN-UGUR?

Hacettepe University, Faculty of Pharmacy, Department of Pharmacology, Sihhiye, Ankara, Turkey

Alzheimer's disease (AD) is a neurodegenerative disease characterized by the accumulation of amyloid-beta peptides (AB) in the brain and
the formation of neurofibrillary tangles, accompanied by neuronal loss and inflammation, decreased cognitive function, and dementia. The
recent studies show that there is a close relationship between the pathophysiology of the AD and lysosomal autophagic pathways.

Objective: The aim of our study was to investigate the effects of orphan medicines such taliglucerase alfa (TAL-a) used in Gaucher's disease
(one of the lysosomal storage diseases) in in vitro AD model. We also aimed to identify therapeutic focuses such as neuroprotective sestrin-
2 (SESN-2), which reduces oxidative stress, loss of mitochondrial function, inflammation, apoptosis and protein aggregation, and increases
neurotrophic factors and effects autophagic subpathways such as mTOR in neurodegenerative disease such as the AD.

Materials-Methods: In our study, mouse hippocampal neuronal cell line (HT-22) was exposed amyloid-beta peptide (AB..), and changes in
the level of SESN-2 and mammalian target of rapamycin (mTOR) were evaluated. We also studied the effect of TAL-a, on neuroprotective
SESN-2 and mTOR, one of the autophagy pathways in cell culture model of AD.

Cell viability test was evaluated by MTT reduction assay on the cells exposed to AB... (5 uM; 32 h) and different concentration of TAL-a.
Using real-time PCR (qRT-PCR), SESN-2 gene expression were assessed. SESN-2 and p-mTOR/mTOR protein expression levels were evaluated
by Western blot.

Results: The compensatory increase in neuroprotective SESN2 expression was observed with AB...; (5 uM; 32 h) insult in HT-22 cells. TALa
(8252 ng/ml) significantly decreased the SESN-2 and p-mTOR/mTOR expression in AB..,-exposed cells.

Conclusions: This study reveals new targets and the neuroprotective effect of the orphan drugs used in the rare disease.

Keywords: Alzheimer’s disease, neuroprotection, sestrin-2, mTOR pathway, autophagy
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P8
Tiirkiye'de otizm spektrum bozuklugunda kullanilan psikotropik ajanlarin profili
Yurdum KARABACAK?, Siireyya BARUNZ, ismail Mert VURALS, Elif VURAL#, Elvan iSERIS, Esra SAFAK YILMAZ4,
Gokcen PAYKAL2, Enes EZBER?, Fatma ISLi4, Sena TURKES?
ITiirkiye Cumhuriyeti Saglik Bakanligi Halk Sagligi Genel Mudirligi, Kadin ve Ureme Sagligi Daire Baskanligi, Ankara, Tiirkiye
2Gazi Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Ankara, Tiirkiye
35aglik Bilimleri Universitesi Giilhane Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, Ankara, Tiirkiye
4Turkiye ilag ve Tibbi Cihaz Kurumu, Ankara, Tirkiye

5Gazi Universitesi Tip Fakiiltesi Cocuk ve Ergen Ruh Saglig ve Hastaliklari Anabilim Dali, Ankara, Tiirkiye

Amag: Bu calismada, Turkiye'de 2013-2016 yillari arasinda Otizm Spektrum Bozuklugu (OSB) tanisi olan hastalarda néropsikiyatrik
komorbiditelerin ve regetelerin belirlenmesi amaglanmistir.

Gereg-Yéntem: Bu calisma tanimlayici bir epidemiyolojik calisma olarak planlanmistir. Veriler Tirkiye ilag ve Cihaz Kurumu regete bilgi
sisteminden elde edilmistir. incelenen regete sayisi 0-24 yas grubu igin toplam 34. 066’dr. istatistiksel analizlerde ikili karsilagtirmalar maksadi
ile kategorik degiskenlerin tek degiskenli analizi igin Ki-kare Testi, stirekli degiskenlerin tek degiskenli analizi igin “Fisher Kesin Olasilik Testi”,
parametrik varsayimlarina gére uygun olanlar segilerek “Student-t Testi” ve “Wilcoxon Isaretli Sira Testi kullaniimistir”. Cok degiskenli analizde
farmasotik kullanim igin ilgili risk faktorlerini incelemek amaci ile “Cok Degiskenli Lojistik Regresyon Analizi” kullanilmistir. ikili
karsilastirmalarda anlaml bulunan degiskenler lojistik modele dahil edilmistir.

Bulgular: En sik gorilen komorbiditeler epilepsi (%29) ve davranis bozukluklari (%25) olarak belirlenmistir. En ¢cok regete edilen ilag gruplarinin
antipsikotikler (%64,4) ve antiepileptikler (%13,2) oldugu gérulmustir. En gok regete edilen ilag risperidon (%28,6) iken, bunu aripiprazol
(%13,7) ve valproik asit (%11,3) izlemektedir.

Sonug: Ulkemizde ilk kez yapilan bu tanimlayici farmakoepidemiyolojik calisma, ileride yapilacak analitik calismalarin ve politika belirleyici
stratejik calismalarin 6niinii agacak ve temel bir referans saglayacaktir.

Anahtar Kelimeler: Otizm spektrum bozuklugu, Komorbidite, Tlrkiye, Farmakoepidemiyoloji, Psikotrop ilaglar
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P8
Profile of psychotropic agents used in autism spectrum disorder in Turkey

Yurdum KARABACAKY, Siireyya BARUNZ, ismail Mert VURALS3, Elif VURAL?, Elvan ISERIS, Esra SAFAK YILMAZ4, Gokcen
PAYKAL2, Enes EZBER?, Fatma ISLi4, Sena TURKES?

ITurkish Public Health Agency Department of Women and Reproductive Health Turkish Ministry of Health, Ankara
2Gazi University Faculty of Medicine Department of Medical Pharmacology, Ankara
3University of Health Sciences Gulhane Faculty of Pharmacy Department of Pharmacology, Ankara
4Turkish Medicines and Medical Devices Agency, Ankara

5Gazi University Faculty of Medicine Department of Child and Adolescent Psychiatry, Ankara

Objectives: In tis study, it was aimed to determine the neuropsychiatric comorbidities and prescriptions in patients with Autism Spectrum
Disorder (ASD) in Turkey between the years 2013-2016.

Materials - Methods: This study was planned as a descriptive epidemiological study. Data were obtained from the “prescription information
system” of Turkish Medicines and Devices Agency. A total of 34. 066 prescriptions for the 0-24 age group were investigated. For binary
comparisons in statistical analysis, Chi-square Test for univariate analysis of categorical variables, Fisher's Exact Probability Test, for univariate
analysis of continuous variables, Student's t Test and Wilcoxon Signed Rank Test were used by selecting the appropriate ones according to
their parametric assumptions. In multivariate analysis; Multivariate Logistic Regression Analysis was used to examine relevant risk factors for
pharmaceutical use. Variables found significant in pairwise comparisons were included in the logistic model.

Results: Most frequent comorbidities were identified as epilepsy (29%) and behavioral disorders (25%). In addition, the most prescribed
pharmaceutical group for the patients with ASD was antipsychotics (64.4%) followed by antiepileptics (13.2%). The most prescribed
pharmaceutical was risperidone (28.6%), followed by aripiprazole (13.7%) and valproic acid (11.3%).

Conclusions: This descriptive pharmacoepidemiological study has been performed first time in our country. Our results will pave the way for
future analytical studies and strategic health policies regarding ASD, providing basic reference.

Keywords: Autism spectrum disorder, comorbidity, Turkey, pharmacoepidemiology, psychotropic pharmaceuticals
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Kardiyovaskiiler sistem farmakolojisi/Cardiovascular system pharmacology

P9
Preeklampside ve gestasyonel hipertansiyonda cyp2j2 ve cyp2c19 enzimlerinin genetik polimorfizmlerinin etkileri

Mert C. ONGUN?, Nazan Vanli TONYALI2, Ozan KAPLANS3, Mustafa CELEBIER3, Nursabah E. BASCI AKDUMANS, Dilek SAHINZ,
Aykan YUCEL2, Melih O. BABAOGLU?

1Hacettepe Universitesi, Tip Fakiltesi, Tibbi Farmakoloji Anabilim Dali, Ankara, Tiirkiye
25aglik Bilimleri Universitesi, Ankara Sehir Hastanesi, Ankara, Tiirkiye

3Hacettepe Universitesi, Eczacilik Fakiiltesi, Analitik Kimya Anabilim Dali, Ankara, Tiirkiye

Amag: Bu calismanin amaci, Turk toplumunda preeklampsi ve gestasyonel hipertansiyon hastalarinda sitokrom P450 (CYP)2J2 ve CYP2C19
genetik polimorfizmlerinin etkilerinin incelenmesidir.

Gereg-Yontem: Calismaya 155 saglikl gebe ve toplam 168 hasta (58 preeklampsili ve 110 gestasyonel hipertansiyonlu gebe) dahil edildi (Etik
kurul izni: H.U.-2019/22-04). Genotipler, polimeraz zincir reaksiyonu (PCR) ve restriksiyon analizi (RFLP) yéntemi kullanilarak belirlendi.
Dihidroksieikosatrienoik asit (DHET) diizeyi sivi kromatografi-kitle spektrometresi (LC-MS) kullanilarak 6lgtldu.

Bulgular: Plazma DHET duzeyleri, hastalarda kontrol grubuna gore % 40,3 oraninda azalmis bulundu (p<0,0001). Kontrol ve hasta gruplari
arasinda CYP2J2*7 (-76G>T) ve CYP2C19*2 (681G>A), CYP2C19*17 (-806C>T) genetik polimorfizmlerinin alel sikliklarinin dagiiminda anlamli
farklilik saptandi (Tablo 1).

Tablo 1. CYP2J2*7 ve CYP2C19*2, *17 genetik polimorfizmlerinin alel sikhklar

Gestasyonel
Kontrol Hipertansiyon Preeklampsi p-degeri
(n=155) (n=110) (n=58)
n (%) n (%) n (%)
*] 287 (92,6) 210 (95,5 102 (87,9)
CYP2J2 0,04
*7 23 (74) 10 (4.5) 14 (12,1)
i 217 (70,0) 118 (53,7) 70 (60,3)
CYP2C19 *2 36 (11,6) 39 17,7 16 (13,8) 0,004
%17 57 (184) 63 (28.6) 30 (25,9

Sonug: Preeklampsi ve gestasyonel hipertansiyon hastalarinda DHET plazma diizeyleri kontrol grubuna gére %40 dolayinda azalmis idi.
CYP2J2*7 ve CYP2C19 *2, *17 polimorfik alellerinin sikliklari hasta gruplarinda kontrol grubuna gore anlamli olarak farkh dagilim gosterdi.

Bulgularimiz, DHET plazma dizeylerinin ve CYP2J2*7, CYP2C19*2, CYP2C19*17 genetik polimorfizmlerinin preeklampsi ve gestasyonel
hipertansiyonu olan hastalarin tanisinda ve izleminde kullanilabilecegini diisiindiirmektedir.

(Bu ¢alisma Hacettepe Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan desteklenmistir, TTU-2019-18400.)

Anahtar Kelimeler: Farmakogenomik, Gebelik, Preeklampsi, Gestasyonel Hipertansiyon, Sitokrom P450 (CYP)
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Effects of genetic polymorphisms of cyp2j2 and cyp2c19 enzymes in preeclampsia and gestational hypertension

P9

Mert C. ONGUN?, Nazan Vanli TONYALI2, Ozan KAPLANS3, Mustafa CELEBIER3, Nursabah E. BASCI AKDUMANS, Dilek SAHINZ,
Aykan YUCEL2, Melih O. BABAOGLU?

1Hacettepe University, Faculty of Medicine, Department of Medical Pharmacology, Ankara, Turkey

2University of Health Sciences, Ankara City Hospital, Ankara, Turkey

3Hacettepe University, Faculty of Pharmacy, Department of Analytical Chemistry, Ankara, Turkey

Obijectives: The aim of this study is to investigate effects of the genetic polymorphisms of Cytochrome P450 (CYP)2J2 and CYP2C19 in
preeclampsia and gestational hypertension in a Turkish population.

Materials-Methods: Healthy pregnant women (n=155) and patients (n=168; 58 preeclampsia and 110 gestational hypertension) as the study
group were included (Ethics board approval: H.U.-2019/22-04). Genotypes were analysed by using the polymerase chain reaction (PCR) and
restriction analysis (RFLP). Dihydroxyeicosatrienoic acid (DHET) levels were measured using liquid chromatography-mass spectrometry (LC-

MS).

Results: Plasma DHET levels were decreased by 40.3 % in patients as compared to the control group (p<0.0001). Significant differences were
found in the allele frequency distributions for CYP2J2*7 (-76G>T) and CYP2C19*2 (681G>A), CYP2C19*17 (-806C>T) genetic polymorphisms
among control group and two patient groups (Table 1).

Table 1. Allele Frequencies of CYP2J2*7 and CYP2C19*2, *17 Genetic Polymorphisms

Gestational
Control Hypertension Preeclampsia p-value
(n=155) (n=110) (n=58)
n (%) n (%) n (%)
*1 287 (92.6) 210 (95.5) 102 (87.9)
CYP2J2 0,04
*7 23 (7.4) 10 (4.5) 14 (12.1)
*1 217 (70.0) 118 (53.7) 70 (60.3)
CYP2C19 *2 36 (11.6) 39 (17.7) 16 (13.8) 0,004
*17 57 (18.4) 63 (28.6) 30 (25.9)

Conclusion: DHET plasma levels were reduced by about 40% in the patients as compared to the control group. The distribution of the
polymorphic alleles for CYP2J2*7 and CYP2C19 *2, *17 were significantly different in patient groups when compared to the control group.

Our results may suggest that DHET plasma levels and CYP2J2*7, CYP2C19*2, CYP2C19*17 genetic polymorphisms may be useful in diagnosis
and follow-up of patients with preeclampsia and gestational hypertension.

(This study was supported by Hacettepe University Scientific Research Projects Coordination Unit, TTU-2019-18400)

Keywords: Pharmacogenomics, Pregnancy, Preeclampsia, Gestational Hypertension, Cytochrome P450
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P10
Siganlarda sitalopramin indiikledigi qt uzamasi ve miyokardiyal hasarda nikorandilin etkilerinin degerlendirilmesi
Gozde AKTURKY, Serap CILAKER MIGILI2, Ozlem GURSOY DORUK?3, Nil HOCAOGLU#, Pinar AKANS3, Bekir Ugur ERGURS,
Samar AHMED®, Sule KALKAN*
1Hatay Mustafa Kemal Universitesi Tayfur Ata Skmen Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Hatay, Tiirkiye
2Dokuz Eylil Universitesi Tip Fakiiltesi Histoloji ve Embriyoloji Anabilim Dali, izmir, Tiirkiye
3Dokuz Eyliil Universitesi Tip Fakiiltesi Tibbi Biyokimya Anabilim Dali, izmir, Tirkiye
4Dokuz Eyliil Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, izmir, Tirkiye
5Girne Universitesi Tip Fakiiltesi Histoloji ve Embriyoloji Anabilim Dali, Girne, KKTC

6Dokuz Eyliil Universitesi Saglik Bilimleri Enstitiisii Tibbi Biyokimya Anabilim Dali, izmir, Tiirkiye

Amag: Sitalopram, selektif serotonin re-uptake inhibitérleri (SSRI) arasinda kardiyotoksik etki potansiyeli en yiiksek antidepresandir. ilaglarin
indlkledigi uzun QT sendromuna (UQTS) ve ventrikiler aritmilere yol agabilmektedir. Calismamizin amaci, sitalopramin indukledigi QT
intervali uzamasi ve miyokardiyal hasarda selektif mitokondriyal Kare (mito-Kare) kanal agici olan nikorandilin koruyucu roliniin
arastinimasidir.

Gereg-Yontem: Calismada 44 adet Sprague Dawley cinsi erkek sican kullanildi. On ¢alismada sitalopramin QT intervalini uzatan dozu 102.2
mg/kg (intraperitoneal, i. p) olarak bulundu. Deney gruplarinda siganlar; serum fizyolojik (SF)+sitalopram, nikorandil (3 mg/kg,
i.p)+sitalopram, 5-hydroxydecanoate (5-HD) (selektif mito-Kare kanal blokor, 10 mg/kg, i. p)+sitalopram, 5-HD+nikorandil+sitalopram, olmak
izere randomize olarak 4 gruba ayrildi. Siganlarda elektrokardiyografik parametreler [QRS siresi, QT intervali, diizeltilmis QT intervali (QTc),
kalp atim hizi (KAH)] ve biyokimyasal parametreler [malondialdehit (MDA), redikte glutatyon (GSH), glutatyon peroksidaz (GSH-Px),
superoksit dismutaz (SOD] degerlendirildi, histolojik (histomorfolojik ve immiinohistokimyasal) incelemeler yapildi.

Bulgular: SF’i takiben uygulanan sitalopram baglangic degerlerine gére QRS suresi ve KAH'da anlamli degisiklik olusturmazken (p>0.05,
p>0.05) QT ve QTc intervallerinde anlamli uzamaya neden oldu (p<0.05, p<0.05). Sitalopram uygulamasi kontrol degerlerine gore
histomorfolojik skor ve apoptozda anlamli artisa neden olurken (p<0.01, p<0.001), oksidan ve antioksidan parametrelerde anlamli bir farklilk
olusturmadi (p>0.05). Sitalopram grubu ile karsilastirldiginda nikorandil, sitalopramin indiikledigi QT ve QTc intervalindeki uzamayi
engellemedi (p>0.05, p>0.05), oksidan ve antioksidan parametrelerde anlamli degisiklik olusturmadi (p>0.05) ancak histomorfolojik skoru ve
apoptozu anlamli olarak azaltti (p<0.05, p<0.001).

Sonug: Bulgularimiz, selektif mitokondriyal Kare (mito-KATP) kanal agici nikorandilin sitalopramin indiikledigi QT intervali uzamasinda
koruyucu bir rol oynamadigini, ancak anti-apoptotik etkisi ile sitalopramin indiikledigi miyokardiyal hasari 6nledigini dusuindirmektedir.

Anahtar Kelimeler: Kardiyotoksisite, sitalopram, KATP kanallari, uzun QT sendromu, nikorandil
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Evaluation of the effects of nicorandil on the gt prolongation and myocardial damage induced by citalopram in rats

Gozde AKTURK?, Serap CIiLAKER MICILI2, Ozlem GURSOY DORUK3, Nil HOCAOGLU?, Pinar AKAN3, Bekir Ugur ERGURS, Samar
AHMEDS, Sule KALKAN4

IMustafa Kemal University School of Medicine, Department of Medical Pharmacology, Hatay, Turkey
2Dokuz Eylul University School of Medicine, Department of Histology and Embryology, Izmir, Turkey
3Dokuz Eylul University School of Medicine, Department of Medical Biochemistry, lzmir, Turkey
4Dokuz Eylul University School of Medicine, Department of Medical Pharmacology, Izmir, Turkey
5Kyrenia University School of Medicine, Department of Histology and Embryology, Kyrenia, Cyprus

6Dokuz Eylul University Graduate School of Health Sciences, Department of Biochemistry, lzmir, Turkey

Objectives: Citalopram is a selective serotonin reuptake inhibitor (SSRI) antidepressant that has the highest cardiotoxic effect among the
SSRIs. It can lead to drug-induced long QT syndrome (LQTS) and ventricular arrhythmias. The aim of our study is to evaluate the protective
effect of nicorandil, a selective mitochondrial KATP (mito-Kare) channel opener, on the QT interval prolongation and myocardial damage
induced by citalopram.

Materials-Methods: Experiments were carried out on 44 male Sprague Dawley rats. In the preliminary study, the dose of citalopram that
prolongs the QT interval was found as 102 mg/kg (intraperitoneal, i. p). In the experimental groups rats were randomly divided into four
groups: saline+citalopram, nicorandil (3 mg/kg, i. p)+citalopram, 5-hydroxydecanoate (5-HD) (selective mito-Kare channel blocker, 10 mg/kg,
i. p)+citalopram, 5-HD+nicorandil+citalopram. In rats, electrocardiographic [QRS duration, QT interval, corrected QT interval (QTc), Heart rate
(HR)] and biochemical parameters [Malondialdehyde (MDA), reduced glutathione (GSH), glutathione peroxidase (GSH-Px), superoxide
dismutase (SOD)] were evaluated, histological (histomorphological and immunohistochemical) examinations were performed.

Results: In ECG of rats administered citalopram following SF, while there was no significant difference in QRS duration and HR (p>0.05,
p>0.05), there was statistically significant prolongation in QT and QTc intervals (p<0.05, p<0.05) to the baseline. Citalopram administration
caused significant increase in histomorphological score and apoptosis grade (p<0.01, p<0.001), but it didn’t cause any difference in the
oxidant and antioxidant parameters compared to the control values (p>0.05). When compared to citalopram group; nicorandil (3mg/kg, i.p)
didn’t prevent the prolongation in citalopram-induced QT-QTc intervals (p>0.05, p>0.05), didn’t cause any significant difference in oxidant
and antioxidant parameters (p>0.05), however it significantly reduced the histomorphological score and apoptosis grade (p<0.05, p<0.001).

Keywords: Cardiotoxicity, citalopram, KATP channels, long QT syndrome, nicorandil
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Sicanlarda amitriptilinin indiikledigi gt uzamasi ve miyokardiyal hasarda selektif mitokondriyal katp kanal agici
nikorandilin etkisi (ara analiz)

Orhan SAHIN!, Gozde AKTURK?, Serap CILAKER MICILI3, Ozlem GURSOY DORUK?, Fazilet KARAPINARY, Nil HOCAOGLU?,
Bekir Ugur ERGURS, Pinar AKAN4, Yesim TUNCOK?, Sule KALKAN®
1Dokuz Eyliil Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, izmir, Tirkiye

2Dokuz Eyliil Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, Mustafa Kemal Universitesi, Tibbi Farmakoloji ABD,
izmir, Hatay, Tiirkiye

3Dokuz Eyliil Universitesi, Tip Fakiiltesi, Hisyoloji ve Embriyoloji Anabilim Dali, izmir, Tiirkiye
4Dokuz Eylil Universitesi, Tip Fakiiltesi, Tibbi Biyokimya Anabilim Dali, izmir, Tiirkiye
5Dokuz Eyliil Universitesi, Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, izmir, Tirkiye

6Dokuz Eyliil Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji, izmir, Tiirkiye

Amag: Amitriptilin, ylksek kardiyak toksisite riski olan ve QT uzamasina yol agan trisiklik antidepresan bir ilagtir. Calismamizin amaci
amitriptilinin indlkledigi QT uzamasi ve miyokardiyal hasarda selektif mitokondriyal KATP kanal agici olan nikorandilin koruyucu etkisinin
degerlendirilmesidir.

Gereg ve Yéntem: Calismamizda 39 adet sican kullanildi. On ¢alismada amitriptilinin QT intervalini uzatan intraperitoneal (i.p.) dozunun
saptanmasi igin 9 adet sigan kullanildi. Bu doz 75 mg/kg, i.p. olarak bulundu (p < 0.05). Siganlar (n=30) randomize olarak bes gruba ayrildi.
Kontrol grubuna i.p. serum fizyolojik (SF) uygulanirken diger gruplara sirasiyla SF+amitriptilin (75 mg/kg, i.p), nikorandil (3 mg/kg,
i.p)+amitriptilin, 5-hidroksidekanoat (5-HD, segici mito-KATP kanal blokérii 10 mg/kg, i.p) + amitriptilin ve 5-HD + nikorandil+amitriptilin
uygulandi. Kardiyak parametreler elektrokardiyogram monitérizasyonu ile kaydedildi. Biyokimyasal parametrelerin degerlendirilmesi ve
histomorfolojik/imminohistokimyasal galismalar igin kan 6rnekleri ve kalp dokusu alindi. Kardiyovaskiiler parametrelerin istatistiksel
analizinde varyans analizi (ANOVA) ve takiben Tukey-Kramer ¢oklu karsilastirma testleri kullanildi. p<0.05 istatistiksel olarak anlamli kabul
edildi.

Bulgular: Kardiyak parametre bulgulari ara analiz olarak sunulacaktir. Kontrol grubunda kardiyak parametreler agisindan anlaml bir farkhhk
saptanmadi ( p >0.05). Kontrol grubu ile karsilastirildiginda SF sonrasi uygulanan amitriptilin QT intervali, QTc intervali ve QRS stresinde
istatistiksel olarak anlamli uzamaya neden oldu (p< 0.05). Amitriptilin uygulanan grupla karsilastirildiginda nikorandil amitriptilinin indiikledigi
QT intervali, QTc intervali ve QRS stiresindeki uzamayi 6nlerken, 5-HD anlaml bir farkhilk olusturmadi (p < 0.05, p >0.05). Gruplararasinda
kalp atim hizi agisindan anlamli bir farklilik bulunmadi (p >0.05).

Sonug: Calismamiz selektif mitokondriyal KATP kanal agici olan nikorandilin amitriptilinin indikledigi kardiyotoksisitede koruyucu bir rol
oynayabilecegini disiindiirmektedir.

Anahtar Kelimeler: Amitriptilin, nikorandil, QT uzamasi, kardiyotoksisite, mito- KATP kanali
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Effect of the selective mitochondrial katp channel opener nicorandil on the qt prolongation and myocardial damage
induced by amitriptyline in rats (interim analysis)

Orhan SAHIN?, Gzde AKTURKY 2, Serap CILAKER MICILI3, Ozlem GURSOY DORUK?, Fazilet KARAPINARL, Nil HOCAOGLUY,
Bekir Ugur ERGUR3 5, Pinar AKAN4, Yesim TUNCOK?, Sule KALKAN?
1Dokuz Eylul University School of Medicine, Department of Medical Pharmacology, lzmir, Turkey
2Mustafa Kemal University School of Medicine, Department of Medical Pharmacology, Hatay, Turkey
3Dokuz Eylul University School of Medicine, Department of Histology and Embryology, Izmir, Turkey
4Dokuz Eylul University School of Medicine, Department of Medical Biochemistry, Izmir, Turkey

5Kyrenia University School of Medicine, Department of Histology and Embryology, Kyrenia, Cyprus

Objectives: Amitriptyline is a tricyclic antidepressant drug with high cardiac toxicity potential and causes QT prolongation. The aim of this
study is to evaluate the protective effect of nicorandil, a selective mito-KATP channel opener, on the QT prolongation and myocardial damage
induced by amitriptyline.

Materials-Methods: Experiments were carried out on 39 rats. In the preliminary study, 9 rats were used to determine the intraperitoneal
(i.p) dose of amitriptyline that prolongs the QT interval. That dose was found as 75 mg/kg, i.p. (p< 0.05). Rats (n=30) were randomized into
five groups. Saline was administered to the control, whereas saline+amitriptyline (75 mg/kg), nicorandil (3 mg/kg)+amitriptyline, 5-
hydroxydecanoate (5-HD, selective mito-KATP channel blocker 10 mg/kg) + amitriptyline ve 5-HD + nicorandil+amitriptyline were
administered to the other groups through i.p way. Cardiac parameters were recorded by electrocardiogram monitorization. Blood samples
and heart tissues were taken for evaluating biochemical parameters and histomorphological/immunohistochemical examinations. Statistical
analysis of cardiovascular parameters was performed by Repeated measures ANOVA followed by Tukey’s multiple comparison tests. p <0.05
was accepted as significant.

Results: The results of cardiac parameters will be presented as interim analysis. There was no significant difference in cardiac parameters in
control group (p >0.05). Amitriptyline injection after saline caused a statistically significant prolongation in the QT interval, QTc interval and
QRS duration when compared to the control group (p <0.05). Compared with the amitriptyline group, nicorandil prevented prolongation of
amitriptyline-induced QT interval, QTc interval and QRS duration, while 5-HD did not change significantly (p <0.05, p >0.05). There was no
statistically significant difference in heart rate among groups (p >0.05).

Conclusions: Our results suggest that nicorandil, a selective mito-KATP channel opener, plays a protective role in amitriptyline-induced
cardiotoxicity.

Keywords: Amitriptyline, nicorandil, QT prolongation, cardiotoxicity, mito-KATP channel
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Siganlarda olusturulan tip-2 diyabet modelinde pioglitazonun perivaskiiler adipoz dokuda endoplazmik retikulum stresi
ve otofaji lizerine olan etkilerinin incelenmesi

Erkan CIVELEK?, Ecem Fatma KARAMAN?, Sibel OZDEN?2, Birsel Sonmez UYDES DOGAN?Y, Deniz KALELi DURMAN?
listanbul Universitesi Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, istanbul, Tiirkiye

2jstanbul Universitesi Eczacilik Fakiiltesi, Farmasétik Toksikoloji Anabilim Dali, istanbul, Tiirkiye

Amag: Damarlarin etrafinda bulunan lokal adipoz doku katmani olan perivaskiler adipoz dokunun (PVAD) kardiyovaskiler sistem
fizyolojisinde dnemli rol oynadigi bilinmektedir. Tip-2 diyabette gorilen PVAD disfonksiyonu neticesinde PVAD’In antikontraktil etkisi ortadan
kalkmakta ve PVAD’dan salinan adipokin kompozisyonu degismektedir. Calismamizda tip-2 diyabette gézlenen PVAD disfonksiyonunda
endoplazmik retikulum (ER) stresinin ve otofajinin roliiniin arastiriimasi ve klinikte siklikla kullanilan bir oral antidiyabetik olan pioglitazonun
etkisinin incelenmesi amaglanmigtir.

Gereg-Yontem: Wistar siganlar 4 hafta stresince ylksek yaglh diyet ile beslenmis ve 4 hafta sonunda 35 mg/kg streptozotosin intraperitoneal
olarak uygulanmistir. Diyabet grubunda olmayan siganlar ise normal yem ile beslenmis ve streptozotosinin ¢oziicusi sitrat tamponu
intraperitoneal olarak uygulanmistir. Diyabet dogrulamasini takiben 4 hafta beklenmis ve daha sonra 6 hafta boyunca 20 mg/kg pioglitazon
oral olarak uygulanmistir. Kontrol grubuna ise pioglitazonu stispande etmek igin kullanilan metilseliiloz verilmistir. 6 hafta sonunda siganlar
sakrifiye edilmis ve torasik PVAD’lari izole edilmistir. izole edilen PVAD’larda ER stres ile iliskili ATF4, CHOP, GRP78 ile otofaiji ile iliskili LC3-Il,
p62, Beclin mRNA dizeyleri PCR yontemiyle 6lgtlmustdr.

Bulgular: Diyabete bagli olarak PVAD’da ER stres ile iliskili gen ekspresyonlarinda artis gozlenmistir. Bunun yani sira kontrol gruplarinda
pioglitazon uygulamasina bagh olarak ER stresin arttig gérilmustir. Diyabet grubunda pioglitazon uygulamasina bagli olarak GRP78 gen
ekspresyonu anlami diizeyde yikselmistir. Otofaji ile iligkili genlerden LC3-II ve Beclin ekspresyon diizeyleri diyabete bagh olarak artmis ve
diyabetik grupta pioglitazon uygulamasina bagl olarak azalmistir. p62 mRNA diizeyi ise pioglitazon uygulamasina bagli olarak hem kontrol
hem de diyabet grubunda artmigstir.

Sonug: Tip-2 diyabete bagh olarak ER stres ve otofaji ile iliskili olan gen ekspresyonlarinda artis gézlenmistir. Pioglitazon uygulamasinin ise
genel olarak ER stresi artirirken otofajiyi azalttig tespit edilmistir. Bulgularimiz diyabet kosulunda gergeklesen PVAD disfonksiyonunun
mekanizmasinin ve pioglitazonun etkisinin anlasilmasina katki sunmaktadir. Bu calisma TUBITAK (Proje N0:2175209) tarafindan
desteklenmistir.

Anahtar Kelimeler: Perivaskiler adipoz doku, pioglitazon, tip-2 diyabet, er stres, otofaji
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Investigation of the effects of pioglitazone on endoplasmic reticulum stress and autophagy in the perivascular adipose
tissue of type-2 diabetic rats

Erkan CIVELEK?, Ecem Fatma KARAMAN?, Sibel OZDEN?2, Birsel Sonmez UYDES DOGAN?Y, Deniz KALELi DURMAN?
1Department of Pharmacology, Faculty of Pharmacy, Istanbul University, Istanbul, Turkey

2Department of Pharmaceutical Toxicology, Faculty of Pharmacy, Istanbul University, Istanbul, Turkey

Objectives: Perivascular adipose tissue (PVAT), which is the local adipose tissue layer around the vessels, plays an important role in the
physiology of the cardiovascular system. As a result of PVAT dysfunction seen in type 2 diabetes, the anticontractile effect of PVAT is abolished
and the composition of adipokine released from PVAT changes. In our study, it was aimed to investigate the role of endoplasmic reticulum
(ER) stress and autophagy in PVAT dysfunction observed in type-2 diabetes and to examine the effect of pioglitazone, an oral antidiabetic
that is commonly used.

Materials-Methods: Wistar rats were fed high-fat diet for 4 weeks and 35 mg/kg streptozotocin was administered intraperitoneally at the
end of 4 week diet period. Rats which are not in the diabetes group were fed with normal chow and citrate buffer, the solvent of
streptozotocin, was administered intraperitoneally. 4 weeks after diabetes confirmation, 20 mg/kg pioglitazone was administered orally for
6 weeks. The control group was given methylcellulose, which is used to suspend pioglitazone. After 6 weeks, the rats were sacrificed and
their thoracic PVATs were isolated. In isolated PVATs, ER stress-related ATF4, CHOP, GRP78 and autophagy-related LC3-1I, p62, Beclin mRNA
levels were measured via PCR method.

Results: An increase in ER stress-related gene expressions were observed in PVAT due to diabetes. In addition, it was observed that ER stress
increased due to pioglitazone administration in the control groups. In the diabetes group, GRP78 gene expression increased significantly due
to pioglitazone administration. The expression levels of LC3-1l and Beclin, which are autophagy-related genes, increased due to diabetes and
decreased due to pioglitazone administration in the diabetic group. The p62 mRNA level, on the other hand, increased in both control and
diabetes groups due to pioglitazone administration.

Conclusions: ER stress and autophagy-related gene expression levels were increased due to type-2 diabetes. Pioglitazone administration was
found to increase ER stress and decrease autophagy in general. Our findings contribute to the understanding of the mechanism of PVAT
dysfunction in diabetes and the effect of pioglitazone. This study was supported by TUBITAK (Project No:2175209).

Keywords: Perivascular adipose tissue, pioglitazone, type-2 diabetes, er stress, autophagy
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Kalpte hipertansiyona bagli gelisen inflamazom aktivasyonu ve mitofaji lizerine resveratrol ve diizenli egzersizin etkisi
Nur Banu BAL?, Muhammet Oguzhan DONMEZ?, Mecit Orhan ULUDAGY, Emine DEMIREL-YILMAZ?2
1Gazi Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, Ankara, Tiirkiye

2Ankara Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, Ankara, Tiirkiye

Amag: Hipertansiyon, kardiyovaskiiler hastaliklar igin en yaygin ve gligll risk faktorlerinden biridir. Resveratrol tiketimi ve diizenli egzersiz
kardiyovaskiler hastaliklarin 6nlenmesinde etkili yaklagimlar olarak goriilmektedir. Bu galismada resveratrol ve duzenli egzersizin Nod
benzeri reseptor proteini 3 (NLRP3) inflamazomu ile iliskili bazi molekdillerin protein ekspresyonlar Gizerine etkileri hipertansif siganlarin
kalplerinde arastiriimistir.

Gereg-Yontem: Erkek siganlara, 12 hafta boyunca haftada iki kez deoksikortikosteron-asetat enjeksiyonu ve igme suyu igerisinde tuz verilerek
hipertansiyon tetiklenmistir. Son alti hafta boyunca siganlara resveratrol (igme suyunda, 15mg/kg) veya diizenli egzersiz (45 dakika, haftada
5 glin) uygulanmigtir. Siganlarin kan basinglari her hafta 6lgtilmustir. Calismanin sonunda sol ventrikil dokulari gikarilmig ve fosforile-NF-«B
(p-NF-kB), NLRP3, apoptozla iliskili benek benzeri protein (ASC), total ve kesilmis kaspaz-1, total ve kesilmis interlokin-1p3 (IL-1B), PTEN ile
induklenen kinaz 1 (PINK1), protein ekspresyonlari Western Blot yontemi ile incelenmistir.

Bulgular: Resveratrol ve egzersiz uygulamasi hipertansif siganlarin kan basincini disirmustir. NLRP3 ve p-NF-kB protein ekspresyonu
hipertansif grupta artmig, resveratrol ve egzersiz uygulamalari ise bu artigi geri gevirmigtir. Kesilmis IL-1B/total IL-1B ve kesilmis kaspaz-1/total
kaspaz-1 oraninin hipertansif grupta kontrol grubuna goére daha yiksek oldugu bulunmustur. Resveratrol ve egzersiz uygulamasi
hipertansiyonun neden oldugu bu degisiklikleri diizeltmistir. ASC protein ekspresyonu tim gruplarda benzerdir. Hipertansif kalpte PINK1
ekspresyonundaki azalma, resveratrol ve egzersiz uygulamasi ile 6nlenmistir.

Sonug: Bulgularimiz; resveratrol veya duizenli egzersiz uygulamasinin, hipertansiyonun neden oldugu kardiyak inflamatuvar cevapta rolii olan
NLRP3 inflamazom aktivasyonunu ve mitofaji azalmasini; onleyebilecegini gostermektedir.

Anahtar Kelimeler: Hipertansiyon, Resveratrol, Egzersiz, inflamazom, Mitofaji
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The effect of resveratrol and regular exercise on hypertension-induced inflammasome activation and mitophagy in the
heart

Nur Banu BAL!, Muhammet Oguzhan DONMEZ?, Mecit Orhan ULUDAG?, Emine DEMIREL-YILMAZ2
1Gazi University, Faculty of Pharmacy, Department of Pharmacology, Ankara, Turkey

2Ankara University, Faculty of Medicine, Department of Medical Pharmacology, Ankara, Turkey

Obijectives: Hypertension is one of the most prevalent and powerful risk factors for cardiovascular diseases. Resveratrol consumption and
regular exercise have been proposed as effective approaches in the prevention of cardiovascular diseases. In this study, effects of resveratrol
and regular exercise on protein expressions of some molecules associated with Nod-like receptor protein-3 (NLRP3) inflammasome were
investigated in heart of hypertensive rats.

Materials-Methods: Hypertension was induced in male rats by twice weekly injection of deoxycorticosterone-acetate and adding salt to
drinking water for twelve weeks. The rats were applied resveratrol (in drinking water, 15mg/kg) or regular exercise (45 minutes, 5 days a
week) for last 6 weeks. Blood pressures of rats was measured weekly. At the end of the study, left ventricle tissues were isolated and protein
expressions of phospho-nuclear factor kB (p-NF-kB), NLRP3, apoptosis-associated speck-like protein (ASC), total and cleaved caspase-1, total
and cleaved IL-1B, PTEN-induced kinase 1 (PINK1) were examined by Western Blot method.

Results: Resveratrol and exercise applications markedly alleviated blood pressure of hypertensive rats. NLRP3 and p-NF-kB protein
expressions increased in the hypertensive heart, but resveratrol and exercise treatments reversed these elevations. The ratio of cleaved IL-
1B/total IL-1B and cleaved caspase-1/total caspase-1 was higher in the hypertensive group than in the control group. Resveratrol and regular
exercise ameliorated these changes caused by hypertension. ASC protein expression was similar in all groups. The decrease in PINK1
expression in the hypertensive heart was prevented by resveratrol and exercise application.

Conclusions: Our findings indicate that resveratrol or regular exercise can prevent NLRP3 inflammasome activation and reduction of
mitophagy, which play a role in the cardiac inflammatory response induced by hypertension.

Keywords: Hypertension, Resveratrol, Exercise, Inflammasome, Mitophagy
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Siganlarda siprofloksasin ile olusturulmus miyokard hasarinda aposinin’in profilaktik ve terapotik etkilerinin arastirilmasi
Mehmet COLAK!, Onural OZHAN?, Azibe YILDIZ2, Merve DURHAN3, Nigar VARDI?, Yilmaz CIGREMIS3, Cemil COLAK?,
Ahmet ACET?, Hakan PARLAKPINAR?
1inéni Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Malatya, Tiirkiye
2inénii Universitesi Tip Fakiiltesi Histoloji ve Embriyoloji Anabilim Dali, Malatya, Tiirkiye
3inénii Universitesi Tip Fakiiltesi Tibbi Biyoloji ve Genetik Anabilim Dali, Malatya, Tiirkiye

4indni Universitesi Tip Fakiltesi Biyoistatistik ve Tip Bilisimi Anabilim Dali, Malatya, Tiirkiye

Amag: Siprofloksasin (CFX), cesitli mikrobiyal enfeksiyonlarin tedavisinde kullanilan florokinolon tirevi antibiyotiktir. Fakat CFX'in oksidatif
stres aracili miyokard hasari olusturdugu bildirilmistir. Aposinin (APO)’in guigll bir antioksidan ajan oldugu yapilan galismalarda gosterilmistir.
CGalismamizin amaci siganlarda CFX ile olusturulmus miyokard hasarinda APO’nun farmakolojik etkilerinin arastiriimasidir.

Gereg-Yontem: 32 adet Wistar albino sigan randomize dért gruba ayrildi (n=8): (1) Kontrol grubu; (2) CFX grubu; (3) APO+CFX grubu; (4)
CFX+APO grubu. CFX gruplarina bir hafta boyunca giinde iki kez CFX (25 mg/kg, i.p.) verildi. APO gruplarina CFX uygulamasindan 6nce veya
sonra dért giin boyunca glinde bir kez APO (20 mg/kg; i.p.) verildi. Sistolik, diyastolik ve ortalama kan basinci ve kalp atim hizi invazif olarak
belirlendi. Deney sonunda EKG kayitlari alindi. Kalp ve torasik aort dokularinda biyokimyasal ve histopatolojik analizler yapildi.

Bulgular: Kalp atim hizi APO uygulanan her iki grupta, kontrol ve CFX gruplarina gére anlamli olarak azalmis bulundu (p<0,05). Sistolik,
diyastolik ve ortalama kan basinci CFX uygulanan tiim gruplarda kontrol grubuna goére anlamh olarak azalmis bulundu (p<0,05). Kalp
kesitlerinde, CFX grubunda enflamatuvar hiicre infiltrasyonunun arttigi ve bu artisin kontrol grubuna gore istatistiksel olarak anlamli oldugu
tespit edildi (p<0,001). Tunika intima media (TiM) kalinhiginin CFX grubu ile karsilastirildiginda, kontrol ve CFX+APQ gruplarinda anlamli sekilde
azaldigi tespit edildi (p<0,05). Kalpte katalaz diizeyi CFX+APO grubunda CFX grubuna goére anlamli sekilde yikselmis bulundu (p<0,05).
Damarda superoksit dismutaz ve katalaz duzeyleri APO+CFX ve CFX+APO gruplarinda CFX grubuna gore anlaml olarak yiksek bulundu
(p<0,05).

Sonug: Bu bulgular CFX’in olugturdugu miyokard hasarina karsi APO’nun profilaktik ve terapotik etkilere sahip oldugunu géstermektedir.
Calisma sonuglarimizin desteklenmesi igin ileri galismalara ihtiyag bulunmaktadir.

Bu proje, TUBITAK 2209-A Programi kapsaminda desteklenmistir.

Anahtar Kelimeler: Aposinin, Kardiyotoksisite, Oksidatif Stres, Sigan, Siprofloksasin
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Investigation of the prophylactic and therapeutic effects of apocynin on ciprofloxacin induced myocardial injury in rats
Mehmet COLAK?, Onural OZHAN?, Azibe YILDIZ2, Merve DURHANS3, Nigar VARDI2, Yilmaz CiGREMIS3, Cemil COLAK4,
Ahmet ACET?, Hakan PARLAKPINAR?
1Inonu University, Faculty of Medicine, Department of Pharmacology, Malatya, Turkey
2lnonu University, Faculty of Medicine, Department of Histology and Embryology, Malatya, Turkey
3lnonu University, Faculty of Medicine, Department of Medical Biology and Genetics, Malatya, Turkey

4lnonu University, Faculty of Medicine, Department of Biostatistics and Medical Informatics, Malatya, Turkey

Obijectives: Ciprofloxacin (CFX) is a fluoroquinolone-derived antibiotic used to treat various microbial infections. However, CFX has been
reported to cause oxidative stress-mediated myocardial injury. It has been shown in studies that apocynin (APO) is a potent antioxidant
agent. The aim of our study is to investigate the pharmacological effects of APO on CFX-induced myocardial injury in rats.

Materials-Methods: 32 Wistar albino rats were randomly divided into four groups(n=8): (1)Control group; (2)CFX group; (3)APO+CFX group;
(4)CFX+APO group. CFX(25 mg/kg, i.p.) was given to the CFX groups two times a day for a week. APO (20 mg/kg; i.p.) was given to the APO
groups once a day for four days before or after the CFX administration. Systolic, diastolic and mean blood pressure and heart rate were
determined invasively. ECG recordings were obtained at the end of the experiment. Biochemical and histopathological analyses were
performed on cardiac and thoracic aortic tissues.

Results: Heart rate decreased significantly in both APO-administered groups compared to the control and CFX groups (p<0.05). Systolic,
diastolic and mean blood pressure were found to be significantly decreased in all groups treated with CFX compared to the control group
(p<0.05). In heart sections, it was found that inflammatory cell infiltration increased in the CFX group and this increase was statistically
significant compared to the control group (p<0.001). It was found that tunica intima-media (TIM) thickness decreased significantly in the
control and CFX+APO groups compared to the CFX group (p<0.05). Catalase levels in the heart were significantly increased in the CFX+APO
group compared to the CFX group (p<0.05). The levels of superoxide dismutase and catalase in the aorta were significantly higher in the
APO+CFX and CFX+APO groups compared to the CFX group (p<0.05).

Conclusions: These findings show that APO has prophylactic and therapeutic effects against CFX-induced myocardial injury. Further studies
are needed to support our results.

This study was supported by TUBITAK 2209-A Project.

Keywords: Apocynin, Cardiotoxicity, Oxidative Stress, Rat, Ciprofloxacin
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P15

Deneysel hipertansiyon olusturulan ratlarda dapaglifiozin ve enalaprilin vcam-1, adiponektin, nadph oksidaz ve
endotelin-1 lizerine etkileri

Elif ONAT?, Duygu Kezban IGNECI2, Dilan ASKIN OZEK3, Ebru ONALAN?, ilay BURAN#4, Merve YILMAZ BOZOGLANS,
Engin SAHNA>
1Adiyaman Universitesi Tip Fakiiltesi Tibbi Farmakoloji ve Klinik Farmakoloji AD, Adiyaman, Tiirkiye
2Elazig Fethi Sekin Sehir Hastanesi, Elazig, Tlrkiye
3Firat Universitesi Kovancilar Meslek Yiiksekokulu, Elazig, Turkiye
4Firat Universitesi Tip Fakiiltesi Tibbi Biyoloji AD, Elazig, Tiirkiye

SFirat Universitesi, Elazig, Tiirkiye

Dapagliflozin ve enalapril kardiovaskuler sistem tzerinde birgok molekiilii etkileyerek kardiovaskiiler hemaostazisi diizenlemektedir. Bu rat
galismasinda, temel amacimiz dapaglifiozin ve enalaprilin tek veya kombine uygulama yapilarak, kardiovaskuler sistem tizerinde olasi etkileri
olan Vaskiler Hiicre Adezyon Molekili (VCAM-1),adiponektin, Nikotinamid Adenin Dintikleotid Fosfat Oksidaz (NADPH oksidaz) ve endotelin-
1 seviyeleri tzerine etkilerinin ne oldugu veya neler olabilecegini aydinlatmayi amagladik. Ayrica, bu ilaglarin Phe (fenilefrin) kasilma ve Ach
(asetilkolin) gevseme yanitlari tizerindeki etkileri aragtirildi.

Galismamiz I.Kontrol Il. Hipertansiyon (HT) lll. HT+Dapagliflozin (10 mg / kg / day) IV. HT+Enalapril (15 mg / kg / day) V. HT+Dapagliflozin (10
mg / kg / day) +Enalapril (15 mg / kg / day) gruplardan her birinde 7 tane olmak tzere toplam 35 rattan olustu. Deneysel hipertansiyonun
nitric oksit sentaz (NOS) inhibitorii L-NAME 40 mg/kg/day verilerek iki haftada olustugu 4 grupta gézlemlendi. Yukarida uygulanan ilaglar
3.haftadan itibaren 4 hafta sire ile oral gavaj ile verildi. Deney boyunca, ratlarin kan basinglari tail-cuff methoduyla kuyruktan 0, 14, 28, ve
42.gunlerde 6lglildi. Deney sonunda ratlar sakrafiye edildi. Kan, bébrek ve kalp dokulari alindi. Dokular homojenize edildi. Serum ve doku
stipernantlarinda VCAM-1,adiponektin, NADPH oksidaz ve endotelin-1 Enzyme Linked Immunosorbent Assay (ELISA) yontemi ile ¢aligildi. Aort
dokusunda fenilefrin (Phe) kasilma ve asetilkolin (Ach) gevseme cevaplari ¢ahgildi.

Calisma sonuglarina gore, tansiyonun dasirilmesinde enalapril, dapagliflozine gore birinci segenek olup, kombine verilmesinin de tansiyonun
azalmasina katki yaptig1 goéruldii. Calismada kullanilan ilaglarin, VCAM-1,adiponektin, NADPH oksidaz ve endotelin-1 diizeylerini diisurerek
tansiyonu regtle ettigi tespit edildi (serumda NADPH oxidaz ve adiponektin harig). Bu mevcut molekillerin tansiyonu kontrol altinda
tutmasinda dapagliflozinin etkisinin az oldugu dolayisiyla enalaprilin yerine gecemeyecegi mevcut verilerle teyit edilmis oldu.

Anahtar Kelimeler: Dapagliflozin, Enalapril, VCAM-1, NADPH oksidaz, Endotelin-1.
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The effects of dapagliflozine and enalapriline on vcam-1, adiponectin, nadph oxidose and endotelin-1 in experimental
hypertension rats

Elif ONAT

Adiyaman Universitesi Tip Fakdiltesi Tibbi Farmakoloji ve Klinik Farmakoloji AD

Dapagliflozin and enalapril regulate cardiovascular hemaostasis by affecting many molecules on the cardiovascular system. In this rat study,
the main aim is to determine the effects of dapagliflozin and enalapril on the Vascular Cell Adhesion Molecule (VCAM 1), adiponectin,
Nicotinamide Adenine Dinucleotide Phosphate Oxidase (NADPH oxidase) and endothelin-1 levels which have possible effects on the
cardiovascular system. It has also investigated the effects of these drugs on Phe (phenylephrine) contraction and Ach (acetylcholine)
relaxation responses.

The experimental study has been organized for a total of five groups of seven rats each. The first group is the control group, the 2nd group
is Hypertension (HT), the 3rd group is HT+Dapagliflozin (10 mg / kg / day), the 4th group is HT + Enalapril (15 mg/ kg / day) and the 5th group
is HT + Dapagliflozin ( 10 mg / kg / day) + Enalapril (15 mg / kg / day). In 2nd-5th groups, experimental hypertension has been induced in two
weeks by giving nitric oxide synthase (NOS) inhibitor L-NAME 40 mg / kg / day to rats. From the 3rd week, the relevant drug combinations
have been given to the rats in the HT experimental groups for 4 weeks by oral gavage. During the experiment, the blood pressures of the rats
have been measured from the tail with the tail-cuff method on days 0, 14, 28, and 42. At the end of the experiment, the rats were sacrificed.
Blood, kidney and heart tissues have been taken and homogenized. VCAM-1, adiponectin, NADPH oxidase and endothelin-1 parameters have
been studied using the Enzyme Linked Immunosorbent Assay (ELISA) method in serum and tissue supernants. Phenylephrine (Phe)
contraction and acetylcholine (Ach) relaxation responses have been studied in the aortic tissue.

According to the results of the study, enalapril is the first choice compared to dapagliflozin in lowering blood pressure, and it was observed
that combined administration contributed to the reduction of blood pressure. It is seen from the experimental results that the drugs regulate
blood pressure by lowering VCAM-1, adiponectin, NADPH oxidase and endothelin-1 levels (excluding NADPH oxidase and adiponectin in
serum). As a result, it has been confirmed that the dapagliflozin molecule contributes, although not as much as the molecule of enalapril, in
lowering blood pressure.

Keywords: Dapagliflozin, Enalapril, VCAM-1, NADPH oxidase, Endothelin-1.
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P16
Yiiksek fruktozlu misir surubuna bagh gelisen kardiyovaskiiler hasarda selenyum’un iyilestirici etkisi

Halil ASCI?, Mehtap SAVRAN?, Mehmet Abdulkadir SEVUK?, Ozlem OZMEN?

1Siileyman Demirel Universitesi Tibbi Farmakoloji ABD, Isparta, Tiirkiye

2Mehmet Akif Ersoy Universitesi Patoloji ABD, Burdur, Tiirkiye

Amag: Gunumuzde yaygin olarak hazir gidalarda kullanilan ylksek dozlu fruktoz surubunun (YFMS) oksidatif stres ve inflamasyona bagli olarak
kardiyovaskdler sistem tizerine toksik etkilerinin oldugu bildirilmistir. Selenyum (SEL), anti-inflamatuar ve antioksidan 6zellik gosteren bir eser
elementtir. Bu ¢alismada YFM$'nin olusturdugu kardiyovaskiiler toksisitede SEL’in olasi koruyucu veya iyilestirici etkilerini arastirmak
hedeflenmistir.

Gereg-Yontem: Kirk adet Wistar albino cinsi disi sigan rastgele 4 gruba ayrildi. 1) Kontrol grubu: Rutin beslenme programi uygulanmis olup
gunlik sularina higbir etken madde eklenmedi. 2) YFMS grubu: %30’luk fruktoz ¢ozeltisi igme suyuna %30 oraninda karistirildi. 3)YFMS + SEL
grubu: %30’lik fruktoz ¢6zeltisi icme suyuna %30 oraninda karistirildiktan sonra 0,3 mg/kg SEL igme suyuna ilave edildi. 4) SEL grubu: 0,3
mg/kg SEL igme suyuna ilave edildi. 6 haftanin sonunda siganlar sakrifiye edilerek kalp ve endotel dokulari alindi. Dokular rutin Hematoksilen
Eozin boyama ile degerlendirildi. Immiinohistokimyasal analizle kaspaz-3 (Cas-3), tiimér nekroz faktér-alfa (TNF-a), interldkin-1pB (IL-1B) ve
vaskuler endotelyal buyime faktor (VEGF) belirtegleri degerlendirildi.

Bulgular: Histopatolojik analizlerde YFMS grubuna ait kalp dokularinda hiperemi ve 6dem go6zlendi. Buna paralel olarak endotel hiicrelerinde
kayip saptandi. SEL grubunda bu patolojilerde diizelme elde edildi. immiinohistokimyasal analizler sonucunda YFMS grubunda ekspresyonlari
artan Cas-3, TNF- q, IL-1B ve VEGF duizeyleri SEL tedavisi ile anlamli sekilde azaldigi gézlemlendi (p<0. 001).

Sonug: YFMS ile olusturulan sistemik inflamasyon modelinde meydana gelen kalp ve endotel dokularinda olusan patolojik bulgular, anti-
inflamatuar etkinligi olan SEL ile iyilesme gosterdi. Bu nedenle galismamizda elde ettigimiz veriler dogrultusunda SEL'in YMFS'ye bagl
kardiyovaskiler hasar ve buna benzer toksisite durumlarinda kullanilabilecek gtiglt bir aday olabilecegi disunilmektedir.

Anahtar Kelimeler: Anti-inflamatuar, Kardiyotoksisite, Misir Surubu, Selenyum
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The ameliorative effects of selenium on high fructose corn syrup induced cardiovascular injury
ASCI HL, SAVRAN M1, SEVUK MA!, OZMEN &2
1Suleyman Demirel University, Faculty of Medicine, Department of Pharmacology, Isparta, Turkey

2Mehmet Akif Ersoy University, Faculty of Veterinary, Department of Patology, Burdur, Turkey

Obijective: It has been reported that high-dose fructose syrup (HFCS), which is widely used in convenience foods, has toxic effects on the
cardiovascular system via oxidative stress and inflammation. Selenium (SEL) is a trace element with anti-inflammatory and antioxidant
properties. In this study, we aimed to investigate the possible protective or ameliorative effects of SEL in cardiovascular toxicity caused by
HFCS.

Materials-Methods: Forty Wistar albino female rats were randomly divided into 4 groups. 1) Control group: Routine nutrition program was
applied and no active substance was added. 2) HFCS group: 30% fructose solution was mixed into drinking water at a rate of 30%. 3) HFCS+SEL
group: After mixing 30% fructose solution with 30% drinking water, 0.3 mg/kg SEL was added to drinking water. 4) SEL group: 0.3 mg/kg SEL
was added to drinking water. At the end of 6 weeks, rats were sacrificed and their heart and endothelial tissues were collected. Samples
were evaluated by routine Hematoxylin-Eosin staining. Caspase-3 (Cas-3), tumor necrosis factor-alpha (TNF-a), interleukin-1pB (IL-1B) and
vascular endothelial growth factor (VEGF) markers were evaluated immunohistochemically.

Results: Histopathological analyzes revealed hyperemia and edema in the heart tissues of the HFCS group. Parallel to this, loss of endothelial
cells was detected. In the SEL group, these pathologies improved. As a result of immunohistochemical analysis, it was observed that Cas-3,
TNF-a, IL-1B and VEGF levels, whose expressions were increased in the HFCS group, decreased significantly with SEL treatment (p<0. 001).

Conclusion: Pathological findings in the heart and endothelial tissues in the systemic inflammation model created by HFCS improved with
SEL, which has anti-inflammatory activity. Therefore, in line with the data we obtained in our study, we thought that SEL may be a strong
candidate to be used in cases of cardiovascular damage and similar toxicity due to HFCS.

Keywords: Anti-inflammatory, Cardiotoxicity, Corn Syrup, Selenium
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P17
Civciv koryoallantoik membran modelinde sildenafil hidrojen siilfiir araciligiyla anjiyogenezi indikler
Gonil ULUS?, Bashir A. YOUSEF23, Emine Nur OZBEK3, Glinay YETIK ANACAK3
1Ege Universitesi, Fen Fakdiltesi, Biyoloji Bolim{, izmir, Tiirkiye
2Khartoom Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, Khartoom, Sudan

3gge Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, izmir, Tiirkiye

Giris-Amag: Anjiyogenez fizyolojik olaylarda hayati bir role sahiptir. Anjiyogenezin uyarilmasi preeklampsi, pulmoner hipertansiyon, erektil
disfonksiyon gibi gesitli hastaliklarin tedavisinde 6nemlidir. Bir fosfodiesteraz 5 inhibitori sildenafil, vazorelaksan etkilerine ek olarak
anjiyogenez stimiilasyonu dahil birgok farmakolojik etkiye sahiptir. Uglincii gasotransmitter olan hidrojen siilfiir’iin (H.S), anjiyogenezi stimiile
ettigi bildirilmistir. Onceki galismamiz sildenafilin penil dokuda H-S Uretimini artirdigini ve bunun vazorelaksasyon aktivitesine katkida
bulundugunu géstermistir. Sildenafilin anjiyojenik etkilerinde H2S'nin rolu bilinmemektedir. Bu galismamizda sildenafilin anjiyogenik etkileri-
H2S iliskisini arastirmayi hedefledik.

Yontemler: Sildenafilin anjiyogenez suireci tizerindeki etkisi, civciv korioallantoik membrani in vivo anjiyogenez modelinde (CAM) aragtirildi.
Sildenafilin (30uM, 48 saat) anjiyojenik etkisi, aminooksiasetik asit (AOAA, 1mM) varliginda/yoklugunda arastirildi ve negatif kontrol (DMSO)
ile karsilastirildi. Farkli gruplar igin anjiyojenik skorlarlama 3 bagimsiz gézlemci tarafindan degerlendirildi. istatistiksel analizlerde
eslestiriimemis t-test kullanildi.

Bulgular: Sildenafil'in (30uM/yumurta) CAM modelinde iki ginltik inkiibasyondan sonra damarlarda neovaskdlarizasyonu (tomurcuklanma,
filizlenme, ekstravazasyon) énemli dlgude arttirdi (p<0,001, eslestiriimemis t-test). Sildenafil'e AOAA eklenmesi, sildenafil kaynakli CAM
neovaskularizasyonunda 6nemli bir inhibisyona yol neden oldu (p<0,05, eslestirilmemis t-test).

Sonug: Bu veriler sildenafilin anjiyojogenik etkilerinde H.S’in rol oynadigini gostermektedir.

Tesekkiir: 1145448 nolu TUBITAK projesi ile laboratuvarimizda H.S-hedefli ilag molekilleri arastirilmaya baslanmis ve bu arastirma da
konseptin devami olarak gergeklestirilmistir. Bu kapsamda H.S-hedefli molekiillerin arastiriimasina baglamamizi sagladigi icin TUBITAK'a
tesekkir ederiz

Anahtar Kelimeler: sildenafil, Civciv Koryoallantoik Membran Modeli, hidrojen siilfurr, anjiyogenez
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Sildenafil promotes angiogenesis through hydrogen sulfide in the chick chorioallantoic membrane model
Goniil ULUSY, Bashir A. YOUSEF2 3 Emine Nur OZBEK3, Giinay YETIK ANACAK3
1Department of Biology, Faculty of Science, University of Ege, lzmir, Turkey
2Department of Pharmacology, Faculty of Pharmacy, University of Khartoum, Khartoum, Sudan

3Department of Pharmacology, Faculty of Pharmacy, Ege University, Izmir, Turkey

Introduction-Aim: Angiogenesis is crucial in physiological process. Promoting angiogenesis is important for the treatment of several diseases
such as preeclampsia, pulmonary hypertension and erectile dysfunction. Sildenafil, a phosphodiesterase 5 inhibitor, has many
pharmacological effects in addition to its vasorelaxant activity, including angiogenesis stimulation. Hydrogen sulfide (H2S) is the third
gasotransmitter that has been reported to promote angiogenesis. Our previous work showed that sildenafil causes vasorelaxation through
stimulation of H.S synthesis in penile tissues. Thus we aimed to assess the role of H.S on the angiogenic effects of sildenafil, since it is not
known.

Methods: The effect of sildenafil on the angiogenesis process was investigated by chick chorioallantoic membrane (CAM) assay. The
angiogenic effect sildenafil (30uM, 48h) was assessed in the presence/absence of H,S synthesis inhibitor aminooxyacetic acid (AOAA, 1mM)
and compared to the negative control (DMSO). The angiogenic scores for different treatments were evaluated by 3 independent observers.
Unpaired t test were used for statistical analysis.

Results: Sildenafil (30uM/egg) significantly increased angiogenesis (budding, sprouting, extravasation) on CAM vessels after two days of
incubation compared to vehicle (p<0,001, unpaired t-test). Whereas adding AOAA to sildenafil resulted with a significant inhibition of
sildenafil induced-CAM neovascularization accompanied by a lack of major vessel networks (p<0,05, unpaired t-test n=10).

Conclusion: These data demonstrated that H>S has an important role in the angiogenic effect of sildenafil. Acknowledgments: H,S-targeted
molecules were investigated in our lab thanks to TUBITAK 1145448 project and this concept is continued by current research. Thus we thank
Tubitak for allowing to initiate research for H.S-targeting molecules.

Keywords: sildenafil, cam assay, hydrogen sulfide, angiogenesis
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Sinyal ileti farmakolojisi/Signal transduction pharmacology

P18

Crohn hastalarinda budesonid ile tedavi 6ncesi ve sonrasinda inflamasyonla iligkili mikrorna ekspresyon seviyelerinin
arastiriimasi

Acelya 6ZGUL?, Muradiye NACAK?, Giilper NACARKAHYA2, Nimet YILMAZ3
1Gaziantep Universitesi Tip Fakiltesi Tibbi Farmakoloji Anabilim Dali, Gaziantep, Tiirkiye
2Gaziantep Universitesi Tip Fakiiltesi Tibbi Biyoloji Anabilim Dali, Gaziantep, Tiirkiye

3sanko Universitesi Tip Fakiiltesi, Dahiliye Anabilim Dali, Gastroenteroloji Bilim Dali, Gaziantep, Tiirkiye

Amag: Crohn hastaligl, sindirim kanalini tutan kronik tekrarlayan inflamatuar bir hastaliktir. Yapilan ¢alismalarda, mikroRNA (miRNA)’ larin
inflamatuar sireglerin diizenlenmasinde rolii oldugu gosterilmistir. Bu galismada, yeni tani almis Crohn hastalarinda budesonid ile tedavi
oncesi ve sonrasinda inflamasyonla iligkili olan mikroRNA (miRNA) ekspresyon seviyelerinin arastirilmasi amaglanmustir.

Gereg ve Yontem: inflamatuar olmayan barsak hastaligi teshisi konmus 20 géniillii (kontrol grubu) ile hafif aktiviteli ileogekal Crohn hastaligi
teshisi konmus ve budesonid tedavisine baglaniimasina karar verilmis 20 hasta ¢alismaya dahil edildi. MikroRNA-744-3p, miRNA-320a ve
miRNA-17-5p ekspresyon seviyeleri Quantitative real-time PCR (QRT-PCR) yontemi kullanilarak Crohn hastalarinin (budesonid tedavisi 6ncesi
ve sonrasinda) ve inflamatuar olmayan barsak hastaligi olan gondllilerin plazmasindan analiz edildi. Gruplar arasinda miRNA seviyelerinin
karsilastiriimasi igin SPSS istatistik programi kullanild.

Bulgular: Tedavi 6ncesi hastalarda miRNA-744-3p, miRNA-320a ve miRNA-17-5p gen ekspresyon seviyeleri kontrol grubuna gore anlamli
derecede ylksek bulunmustur (sirasiyla p=0.000 p=0.002 p=0.000). Tedavi 6ncesi grup ile tedavi sonrasi grup arasinda miRNA diizeylerinde
anlaml fark bulunmamistir (p>0.05).

Sonug: MikroRNA-744-3p, miRNA-320a ve miRNA-17-5p’nin Crohn hastaligi icin spesifik biyobelirtegler olabilecegi literatiirde ilk kez
tarafimizdan gosterilmistir. Diger taraftan budesonid ile tedavi 6ncesi ve sonrasi miRNA seviyelerinde farklilik olmamasi, bu miRNA'larin
tedavi yaniti ile iligkili olmadigini gostermektedir. Calismanin daha buyluk hasta gruplarinda yapilmasi ile sonuglarin dogrulanmasi
gerekmektedir.

Anahtar Kelimeler: CROHN, MiRNA, BUDESONID

Bu ¢alisma Gaziantep Universitesi Bilimsel Arastirma Birimi tarafindan desteklenmistir (BAP, TF.DT.20.06).
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Nvestigation of inflammation-associated microrna expression levels before and after treatment with budesonide in
crohn's patients

Acelya 6ZGUL?, Muradiye NACAK?, Giilper NACARKAHYA2, Nimet YILMAZ3
1Gaziantep University Faculty of Medicine Department of Medical Pharmacology-Gaziantep-Turkey
2Gaziantep University Faculty of Medicine Department of Medical Biology-Gaziantep-Turkey

3Sanko University Faculty of Medicine, Department of Internal Medicine, Department of Gastroenterology-Gaziantep-
Turkey

Objective: Crohn's disease is a chronic recurrent inflammatory disease of the digestive tract. Studies have shown that microRNAs (miRNAs)
have a role in the regulation of inflammatory processes. In this study, it was aimed to investigate the expression levels of microRNA (miRNA)
associated with inflammation before and after treatment with budesonide in newly diagnosed Crohn's patients.

Materials-Methods: 20 volunteers (control group) diagnosed with non-inflammatory bowel disease and 20 patients diagnosed with mildly
active ileocecal Crohn's disease which decided to start budesonide treatment were included in the study. Expression levels of microRNA-744-
3p, miRNA-320a and miRNA-17-5p were analyzed from plasma of Crohn's patients (before and after treatment with budesonide) and
volunteers with non-inflammatory bowel disease using Quantitative real-time PCR (qRT-PCR). For comparison of miRNA levels between
groups SPSS statistics program was used.

Results: miRNA-744-3p, miRNA-320a and miRNA-17-5p gene expression levels were found to be significantly higher in patients before
treatment compared to the control group (p=0.000 p=0.002 p=0.000, respectively). There was no significant difference in miRNA levels
between the pre-treatment group and the post-treatment group (p>0.05).

Conclusions: We have shown for the first time in the literature that microRNA-744-3p, miRNA-320a and miRNA-17-5p may be specific
biomarkers for Crohn's disease. On the other hand, the lack of difference in miRNA levels before and after treatment with budesonide
indicates that these miRNAs are not associated with treatment response. The results need to be confirmed by performing the study in larger
patient groups.

Keywords: CROHN, MIiRNA, BUDESONIDE

360
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



P19
Karamel gida boyasinin insiilin iizerindeki etkileri

Guljahon KHUDOIBERDIEVA?, Beyza Nur ARSLANZ, Hacer Sinem BUYUKNACAR?, Naciye YAKTUBAY DONDAS?,

Cemil GOCMEN!
1Cukurova Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, 01330 Adana/Tirkiye

2Cukurova Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, 01330 Adana/Tirkiye

Amag: Calismada, gida boyasi olarak kullanilan karamel (E150d)’in izole fare mesanesi, 6zofagusu, korpus kavernozumu ve torasik
aortasindaki inslin seviyeleri Gizerindeki etkilerini arastirmak amaglandi.

Gereg-Yontem: Arastirmada in vitro yontem kullanildi. Kisaca, fareler (Swiss albino, erkek fare) servikal dislokasyon ile éldirildtkten sonra
mesane, 6zofagus, korpus kavernozum ve torasik aorta dokulari izole edilerek iginde serum fizyolojik (Tyrode veya Krebs) soltisyonu bulunan,
37 °C’de muhafaza edilen ve %95 0,+%5CO; ile havalandirilan ortamda karamel (14 mg/ml) ile 2 saat inkiibe edildi. ilgili dokularda E150d’nin
instlin seviyeleri Gzerindeki etkilerini arastirmak igin ELISA (Enzyme Linked Immunosorbent Assay) yontemi kullanildi.

Bulgular: Karamel (14 mg/ml), izole fare mesanesindeki insiilin seviyelerinde istatistiksel olarak anlamli, bariz bir artisa neden oldu. Ancak
ayni konsantrasyondaki karamel, izole fare 6zofagusundaki insulin seviyeleri Gzerinde istatistiksel olarak anlamli bir etki olusturmadi. Diger
taraftan, ayni konsantrasyondaki E150d, izole fare korpus kavernozumundaki insilin seviyelerinde istatistiksel olarak anlamli olmayan hafif
bir azamaya neden oldu. E150d, izole fare torasik aortasinda ise insilin seviyelerinde artisa neden oldu. Ancak bu artis istatistiksel olarak
anlaml degildi.

Sonug: E150d’nin izole fare dokulari (mesane, 6zofagus, korpus kavernozum, torasik aorta)’'ndaki insulin seviyeleri Gzerindeki etkisi doku
tirine gore degismektedir. Calisilan izole fare dokulari arasinda E150d’nin insiilini artirici etkisine en hassas olan doku mesanedir.

Bu calisma, Cukurova Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan ‘TSA-2018-10167’ Nolu proje olarak
desteklenmistir.

Anahtar Kelimeler: Karamel boyasi, insilin, mesane
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Effects of caramel food color on insulin

Guljahon KHUDOIBERDIEVA!, Beyza Nur ARSLAN?, Hacer Sinem BUYUKNACAR?, Naciye YAKTUBAY DONDAS?, Cemil
GOCMEN?

1 Cukurova University, Faculty of Medicine, Department of Medical Pharmacology, 01330 Adana/TURKEY
2Cukurova University, Faculty of Pharmacy, Department of Pharmacology, 01330 Adana/TURKEY

Objectives: In the study, it was aimed to investigate the effects of caramel (E150d), used as a food coloring, on insulin levels in isolated mouse
bladder, esophagus, corpus cavernosum and thoracic aorta.

Matherials-Methods: In the study. in vitro method was used. Briefly, after the mice (Swiss albino, male mice) were killed by cervical
dislocation, the tissues (bladder, esophagus, corpus cavernosum and thoracic aorta) were isolated. Then they were incubated with caramel
(14 mg/ml) for 2 hours in an environment containing Tyrode or Krebs solution, kept at 37 °C and ventilated with 95%0,+5%CO,. ELISA (Enzyme
Linked Immunosorbent Assay) method was used to investigate the effects of caramel on insulin levels in related tissues.

Results: Caramel caused a statistically significant, obvious increment in insulin levels in the isolated mouse bladder. But, the same
concentration of caramel did not have a statistically significant effect on insulin levels in the isolated mouse esophagus. On the other hand,
at the same concentration of E150d caused a slight and insignificant decrease in insulin levels in the isolated mouse corpus cavernosum. It
increased insulin levels in isolated thoracic aorta. But this increment was not statistically significant.

Conclusions: Effects of E150d on insulin levels in isolated mouse bladder, esophagus, corpus cavernosum and thoracic aorta change depend
on the type of tissue. Among the isolated mouse tissues studied, the tissue most sensitive to the insulin-increasing effect of E150d is the
bladder.

This study was supported by Cukurova University Scientific Research Projects Coordination Unit as project numbered 'TSA-2018-10167".

Keywords: Caramel dye, insulin, bladder
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P20
Cesitli izole fare dokularinda karamel boyasinin siiperoksid dismutaz tizerindeki etkileri
Beyza Nur ARSLAN?, Guljahon KHUDOIBERDIEVAL, Hacer Sinem BUYUKNACAR?, Naciye YAKTUBAY DONDAS?,
Cemil GOCMEN!
1Cukurova Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, 01330 Adana/Tirkiye

2Cukurova Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, 01330 Adana/Tirkiye

Amag: Gida boyasi olarak yaygin bir sekilde kullanilan karamel (E150d)’in gesitli izole fare dokulari (mesane, 6zofagus, korpus kavernozum ve
torasik aorta)’ndaki stiperoksit dismutaz (SOD) tizerindeki etkilerini arastirmak amaglanmustir.

Gereg-Yontem: Arastirmada in vitro yontem kullanildi. Kisaca, fareler (Swiss albino, erkek) servikal dislokasyon ile 6lduraldiikten sonra
mesane, 6zofagus, korpus kavernozum ve torasik aorta dokulari izole edilerek iginde serum fizyolojik (mesane ve 6zofagus icin Tyrode ; korpus
kavernozum ve torasik aorta igin Krebs) soltisyonu bulunan, 37 °C’'de muhafaza edilen ve %95 O.+%5CO:; ile havalandirilan ortamda karamel
(14 mg/ml) ile 2 saat inkiibe edildi ve ilgili dokularda karamelin SOD tizerindeki etkilerini arastirmak igin ELISA (Enzyme Linked Immunosorbent
Assay) yontemi kullanildi.

Bulgular: Karamel(14mg/ml), izole fare mesanesindeki SOD seviyelerinde hafif bir azalmaya neden oldu. Fakat izole fare 6zofagus
dokularindaki SOD seviyelerinde istatistiksel olarak anlaml olan bariz bir artisa neden oldu. Buna ilave olarak, izole fare korpus
kavernozumundaki SOD seviyeleri karamel ile artmakla birlikte bu artis istatistiksel olarak anlamli degildi. Bunun zittinda, ayni
konsantrasyondaki karamel, izole fare torasik aortasindaki SOD seviyelerinde azalmaya neden oldu. Ancak bu azalma istatistiksel olarak
anlamli degildi.

Sonug: Deneysel veriler, karamel boyasi (E150d; 14 mg/ml)'nin izole fare mesanesi, 6zofagusu, korpus kavernozumu ve torasik aortasindaki
SOD seviyeleri Uzerindeki etkisinin ve etki siddetinin doku cinsine gore degistigini gbstermektedir. Calisilan izole fare dokular arasinda
E150d’ye bagli SOD artisinin en fazla oldugu doku 6zofagustur. Buradaki SOD artisi, ilgili dokuda E150d ile indiiklenen stiperoksit anyon
radikali olusumundaki artistan kaynaklanmis olabilir.

Bu calisma, Cukurova Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan ‘TSA-2018-10167’ Nolu proje olarak
desteklenmistir.

Anahtar Kelimeler: Karamel boyasi, superoksid dismutaz, ozofagus
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P20
Effects of caramel dye on superoxide dismutase in various isolated mouse tissues

Beyza Nur ARSLAN?, Guljahon KHUDOIBERDIEVAL, Hacer Sinem BUYUKNACAR2, Naciye YAKTUBAY DONDAS?, Cemil
GOCMEN?

1Cukurova University, Faculty of Medicine, Department of Medical Pharmacology, 01330 Adana/TURKEY
2Cukurova University, Faculty of Pharmacy, Department of Pharmacology, 01330 Adana/TURKEY

Objectives: It was aimed to investigate the effects of caramel (E150d), which is widely used as a food coloring, on superoxide dismutase
(SOD) in various isolated mouse tissues (bladder, esophagus, corpus cavernosum and thoracic aorta).

Matherials-Methods: In the study. in vitro method was used. Briefly, after the mice (Swiss albino, male mice) were killed by cervical
dislocation, the tissues (bladder, esophagus, corpus cavernosum and thoracic aorta) were isolated. Then they were incubated with caramel
(14 mg/ml) for 2 hours in an environment containing Tyrode (for bladder and esophagus) or Krebs (for corpus cavernosum and thoracic aorta)
solution, kept at 37 °C and ventilated with 95%0,+5%CO.. ELISA (Enzyme Linked Immunosorbent Assay) method was used to investigate the
effects of caramel on SOD levels in the related tissues.

Results: Caramel caused a slight and statistically insignificant decrement in SOD levels in the isolated mouse bladder. But it caused a
statistically significant increment in SOD levels in isolated mouse esophageal tissues. In addition, SOD levels in the isolated mouse corpus
cavernosum increased with caramel, but this increment was not statistically significant. In contrast, the same concentration of caramel
caused a decrease in SOD levels in the isolated mouse thoracic aorta. However, this decrement was not statistically significant.

Conclusions: Experimental data show that the effect of caramel dye (E150d; 14 mg/ml) on SOD levels in isolated mouse bladder, esophagus,
corpus cavernosum and thoracic aorta varies according to tissue type. Among the isolated mouse tissues studied, the tissue with the highest
increase in SOD due to E150d is the esophagus. The increase in SOD here may have resulted from the increase in E150d-induced superoxide
anion radical formation in the related tissue.

This study was supported by Cukurova University Scientific Research Projects Coordination Unit as project numbered 'TSA-2018-10167'

Keywords: Caramel dye, superoxide dismutase, esophagus
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P21

Peptik lilser modelinde sican fundus seritlerinin elektriksel alan uyarisina verdigi nérojenik kasilma yanitlarinda
melatonin ve nitrik oksidin rolii

Akbota SKENDEROVA, Derya SEBILE KOG, Muhammed Cihan GUVEL, Gékce Sevim OZTURK FiINCAN, Canan ULUOGLU

Gazi Universitesi Tip Fakiiltesi, Ankara, Tiirkiye

Amag: Melatonin pineal bez diginda gastrointestinal kanalin enterokromafin hiicrelerinden de salgilanan ve gastrointestinal hareketliliginin
dizenlenmesinde rol oynayan bir hormondur. Arastirmanin amaci, peptik tlser modelinde, elektriksel alan uyarisi (EAU) aracili nérojenik
kasilma yanitlarinda melatonin (MLT) ve nitrik oksidin (NO) rolinln arastirilmasidir.

Gereg-Yontem: Deney gruplari (1)Kontrol, (2)Ulser (%60 etanol, 5mi/kg oral gavaj), (3)in-vivo Melatonin (sakrifiye edilmeden 30 dakika énce
15mg/kg, i.p), (4)Melatonin+Ulser (iilser gelistiriimeden 30 dakika 6nce 15mg/kg, i.p melatonin) olarak olusturulmustur. Sican mide fundus
seritlerinde guanetidin ve indometazin varliginda, EAU (40V,8Hz) aracili kasilma yanitlari tizerinde L-NAME (NOS inhibit6rii), DEA-NO (NO
Donéru) ve ayrica in-vitro melatoninin etkisi arastirilmistir. Ekzojen kolinerjik yanitlarin degerlendirilmesi amaciyla tim deney gruplarinda
karbakol yanitlari kaydedilmistir. Ulserli alan milimetrik olarak 6lgilmistir. Veriler ortalamatstandart hata olarak hesaplanmistir.
istatistiklerde Kruskal-Wallis, Friedman, Mann Whitney U, Wilcoxon testleri kullaniimistir (p<0.05 anlamli).

Bulgular: Ulser grubunda skor 11.52+1.15 mm, melatonin+iilser grubunda 6.12+0.54 mm olup, istatistiksel olarak anlamli fark bulunmaktadir.
EAU aracili kasilma yanitlar, Glser grubunda anlamli olarak azalmig olup, KCL yanitlarinda fark bulunmamaktadir. Melatonin+tlser grubunda
bu yanitlarda diizelme olmamistir. L-NAME, tim gruplarda EAU kasilma yanitlarini arttirmis ve gruplar arasinda anlamli fark bulunmamistir.
DEA-NO ve in-vitro melatonin konsantrasyon bagimli olarak, EAU kasilma yanitlarini kontrol ve lser gruplarinda azaltmigtir. DEA-NO’nin EAU
yanitlari Gzerindeki azaltici etkisinin kontrol grubunda, iilser grubuna gére daha fazla oldugu saptanmigtir. L-NAME varliginda EAU aracili
kasilma yanitlari Gzerine konsantrasyon bagimli melatonin yanitlari degerlendirildiginde hem kontrol hem de Ulser gruplarinda EAU kasilma
yanitlarinin azaldig, ancak iki grup arasinda istatistiksel olarak fark olmadigi bulunmustur. Karbakol kasilma yanitlar lser grubunda
istatistiksel olarak anlamli sekilde azalmistir, in-vivo melatonin uygulanmig gruplarda bu azalma normale donme egilimindedir.

Sonug: Melatonin ilser olusumunu azaltmaktadir. Ulser, fundus diiz kasinda EAU’nin olusturdugu nérojenik kasiima yanitlarini bozmakta ve
in-vivo melatonin uygulanmasi diizelme saglamamaktadir. Ulserli dokuda NO donériiniin etkisinin ve karbakol yanitlarinin azalmasi olusan
hasarin postsinaptik oldugunu diistindiirmektedir.

Anahtar Kelimeler: Peptik Ulser, melatonin, elektriksel alan uyarisi, nitrik oksid
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The role of melatonin and nitric oxide in the response of rat fundus strips to electrical field stimulation in a peptic ulcer
model

Akbota SKENDEROVA? 2, Derya SEBILE KOC?, Muhammed Cihan GUVEL?, Gokge Sevim OZTURK FINCAN?, Canan ULUOGLU!?

1Gazi University Medical faculty, Department of Medical Pharmacology, Ankara, Turkiye

2Akhmet Yassawi International Kazakh-Turkish University, School of Medicine, Department of Propaedeutics and Internal
Medicine, Turkistan, Kazakhstan

Obijective: The aim of the study is to investigate the role of melatonin(MLT) and nitric oxide (NO) on electrical field stimulation(EFS) responses
in peptic ulcer model.

Material-Methods: Experimental groups were established as (1)Control, (2)Ulcer (60% ethanol, 5mli/kg oral), (3)in-vivo Melatonin
(15mg/kg,ip, 30 minutes before sacrificing), (4)Melatonin+Ulcer(15mg/kg, ip melatonin 30 minutes before ulcer).The effects of L-NAME(NOS-
inhibitor), DEA-NO(NO-Donor) and in-vitro melatonin on EFS(40V,8Hz)-mediated contractile responses in the presence of guanethidine and
indomethacin in rat stomach fundus strips were investigated.Carbachol responses were recorded in all experimental groups to evaluate
exogenous cholinergic responses.The ulcer area was measured as millimeters. Data were calculated as mean+SE.Kruskal-Wallis, Friedman,
Mann Whitney U, Wilcoxon tests were used for statistics.

Results: The ulcer score was 11.52+1.15 mm in ulcer group, 6.12+0.54 mm in melatonin+ulcer group;the difference was significant. EFS
responses decreased significantly in ulcer group and there was no difference in KCL responses.There was no improvement in these responses
in the melatonin+ulcer group.L-NAME increased EFS responses in all groups; no significant difference was found between the groups DEA-
NO and in-vitro melatonin decreased EFS responses in a concentration-dependent manner in control and ulcer groups. Reducing effect of
DEA-NO on EFS responses was higher in the control than the ulcer group.When responses created by melatonin in a concentration-dependent
manner evaluated on EFS-mediated contraction responses in the presence of L-NAME, it was found that these responses were decreased in
both control and ulcer groups, but there was no statistical difference.Contractile responses caused by Carbachol were significantly decreased
in ulcer group, and this decrease tended to turn back to normal in the in-vivo melatonin groups.

Conclusion: Melatonin reduced ulcer formation. Ulceration disrupts the neurogenic contractions triggered by EFS in fundus, and in-vivo
melatonin does not provide improvement on it. Decreased effects of NO donor and carbachol responses in ulcerated tissue suggest that the
damage is postsynaptic.

Keywords: Peptic ulcer, melatonin, electrical field stimulation, nitric oxide
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P22
Diz osteoartriti bulunan hastalarda sinoviyal sivilarindaki prostanoid diizeyleri ve kikirdak kalinligi arasindaki iligki
Zeynep CELIK?, Giilsev OZEN?, Ekin ilke SEN2, Tugba SAHBAZ3, Gékge TOPAL?, Demirhan DIRACOGLU?
listanbul Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, istanbul, Tirkiye
2jstanbul Universitesi Tip Fakiiltesi, Fizik Tedavi ve Rehabilitasyon Anabilim Dali, istanbul, Tiirkiye

3jstanbul Kanuni Sultan Siileyman Saglik Uygulama ve Arastirma Merkezi, Fizik Tedavi ve Rehabilitasyon Anabilim Dal,
istanbul, Tiirkiye

Amag: Osteoartrit, kikirdak dejenerasyonu ile karakterize olan ve yaygin olarak gorilen bir hastaliktir. Bu galismada, diz osteoartriti olan

hastalarin sinoviyal sivilarindaki prostanoidlerin [tromboksan (TxAz) ve prostasiklin (PGl.)] dizeyi ile kikirdak kalinligi arasindaki iligkinin
degerlendirilmesi amaglanmistir.

Gereg¢-Yontem: Calismaya eflizyonlu diz osteoartriti bulunan 16 hasta dahil edilmistir. PGI2’nin kararli metaboliti olan 6-keto-PGF14 ve TxA2 nin
kararli metaboliti olan TxB. diizeyleri enzim immunoassay yontemi ile olgllmustir. Kikirdak kalinhgl ultrasonografik yéntemler ile
belirlenmistir.

Bulgular: Sinoviyal sivida 6lglilen 6-keto-PGFiq diizeyleri TxB. diizeylerine gére anlamli derecede yiiksek bulunmustur. TxB2/6-keto- PGF1q
orani ile kikirdak kalinhgi arasinda negatif korelasyon bulunmaktadir.

Sonug: Sinoviyal sividaki TxB,/6-keto- PGF1q orani osteoartritli hastalardaki ultrasonografik bulgular ile iliskili bulunmustur.

Anahtar Kelimeler: Prostasiklin, tromboksan A2, kikirdak kalinhgi, diz osteoartriti
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Association between synovial fluid prostanoid levels and cartilage thickness in knee osteoarthritis
Zeynep CELIK?, Giilsev OZEN?, Ekin ilke SEN?, Tugba SAHBAZ3, Gokge TOPALL, Demirhan DIRAGOGLU?
1istanbul University, Faculty of Pharmacy, Department of Pharmacology, Istanbul, Turkey
2|stanbul University Faculty of Medicine, Department of Physical Therapy and Rehabilitation, Istanbul, Turkey

3|stanbul Kanuni Sultan Siileyman Health Application and Research Center, Department of Physical Therapy and
Rehabilitation, Istanbul Turkey

Obijectives: Osteoarthritis is a common disease characterized by cartilage degeneration. The aim of this study was to investigate the
association between prostanoid [thromboxane (TxAz) and prostacyclin (PGl2)] levels in synovial fluid and cartilage thickness in patients with
knee steoarthritis (OA).

Materials and Methods: 16 patients with knee OA with effusion were included. The levels of 6-keto-PGFi,, stable metabolite of PGl,, and
TxB, stable metabolite of TxA2, were measured in synovial fluid using an enzyme immunoassay.

Results: 6-keto-PGFiq levels were significantly greater than TxB; levels in synovial fluid of patients with OA. TxB./6-keto- PGFiq ratio was
negatively correlated with cartilage thickness.

Conclusion: The ratio of TxB2/6-keto-PGFiq in synovial fluid was found to be associated with ultrasonographic findings in patients with OA.

Keywords: Prostacyclin, thromboxane A2, cartilage thickness, knee osteoarthritis
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Sigcanlarda radyokontrast madde nefropatisini nlemede montelukast2in nadph oksidaz4 ve nf-kb aracil etkisi

Oguzhan SIMSEK?, Elif BARIS2, Cemre URAL3, Canet iINCIR4, Selma AYDEMIRS, Mukaddes GUMUSTEKIN4, Zahide CAVDARS,
Osman YILMAZ’, Seda OZBALS, Aylin ARICI®

1Dokuz Eyliil Universitesi Saglik Bilimleri Enstitiisii Dokuz Eyliil Universitesi Tip fakiiltesi Farmakoloji Anabilim Dali, Izmir,
Tirkiye

2Dokuz Eyliil Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali Ekonomi Universitesi Tip Fakiiltesi Farmakoloji AbD,
izmir, Turkiye

33Dokuz Eyliil Universitesi Tip Fakiiltesi, Molekiiler Tip Anabilim Dali, izmir, Tiirkiye
4Dokuz Eyliil Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, izmir, Tiirkiye
5Dokuz Eyliil Universitesi, Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, izmir, Tirkiye
6Dokuz Eyliil Universitesi Tip Fakiltesi, Molekiiler Tip Anabilim Dali, izmir, Tirkiye
"Dokuz Eyliil Universitesi Laboratuvar Hayvanlari Anabilim Dali, izmir, Amerika Birlesik Devletleri
8Dokuz Eylil Universitesi, Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, izmir, Amerika Birlesik Devletleri

9Dokuz Eyliil Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, izmir, Tirkiye

Amag: Kontrast madde nefropatisinin (KMN) patofizyolojisinde, serbest oksijen radikallerinde (SOR) artis, inflamasyon ve apoptozis
bulunmaktadir. SOR olusumundan NADPH oksidaz (NOX) enziminin bébrek izoformu, membranda p22phox ile ko-lokalize NOX4 sorumludur.
Amag, montelukast profilaksisinin, siganlarda KMN’ni 6nlemede NOX4 ve NF-kB, ekspresyonu aracili etkisinin arastiriimasidir.

Gereg-Yontem: Wistar erkek siganlar dort gruba randomize edilmislerdir (n=28): 1.Kontrol (K), 2. KMN, 3. Montelukast (M), 4. M+KMN. Bes
guin boyunca ilk iki deney grubuna %0.9 Salin, 3. ve 4. deney gruplarina 10 mg/kg montelukast (intraperitoneal) uygulanmistir. KMN modeli,
16 saat susuzluk sonrasi 15 dakika arayla indometazin ve NG-nitro-L-arjinin metil ester ve 30. dakikada ioheksol (3 g iyot/kg) uygulamalariyla
olusturulmustur. Siganlar 7. gtin sakrifiye edilmistir. Kandan kreatinin, bébrek hasar molekuli-1 (KIM-1), bébrek dokusundan NADPH oksidaz
enziminin katalitik Gnitesi NOX4 ve alt Unite gen ifadesi p22phox, TNF-a, NF-kB ve KIM-1 mRNA ekspresyonlari gergcek zamanl PCR ile
incelenmis, dokulardan histolojik hasar skorlamasi, ROS 6l¢limleri yapilmistir. Parametrik verilerin analizinde, ANOVA ve post-hoc Tukey testi,
non-parametrik verilerin analizinde Kruskal-Wallis ve post-hoc Mann-Whitney-U testleri uygulanmistir. p<0.05 anlamli kabul edilmistir.

Bulgular: KMN grubunda, bobrek tubuler hasar skoru, serum KIM-1 duzeyleri, K grubuna goére artmistir (p<0.05). Bébrek dokularinda TNF-a,
NF-kB, NOX-4, p22phox ve KIM-1 mRNA ekspresyonlari ve ROS diizeyleri KMN grubunda K grubuna gore artmistir (p<0.001 ve p<0.05). KMN
grubunda kontrole gore artan TNF-a, NF-kB, NOX-4, p22phox ve KIM-1 mRNA ekspresyonlari ve ROS diizeyleri montelukast profilaksisiyle
azalmistir (p<0.001 ve p<0.001).

Sonug: KMN modelinde ROS dizeyinde artis, NOX4 ve p22phox ekspresyon artisi iligkilidir. KMN’sinde, montelukast profilaksisinin, NF-kB ve
NOX4 ve p22phox ekspresyonlarini azaltarak koruyucu etkisi oldugu gosterilmistir.

Anahtar Kelimeler: Kontrast madde nefropatisi, montelukast, oksidatif stres, NOX4, p22phox
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P23
Nadph oxidase4 and nf-kb mediated effect of montelukast in preventing radiocontrast media nephropathy in rats

Oguzhan SIMSEK?, Elif BARIS2, Cemre URAL3, Canet iINCIR4, Selma AYDEMIRS, Mukaddes GUMUSTEKIN4, Zahide CAVDARS,
Osman YILMAZ?, Seda OZBALS, Aylin ARICI®

1Dokuz Eylul University Institute of Health Sciences, lzmir
2Dokuz Eylul University, Faculty of Medicine, Department of Medical Pharmacology, lzmir
3jzmir University of Economics, Faculty of Medicine, Department of Medical Pharmacology; lzmir
4Dokuz Eylul University Faculty of Medicine, Department of Molecular Medicine, Izmir
5Dokuz Eylul University, Faculty of Medicine, Department of Histology and Embryology, Izmir

5Dokuz Eylul University, Department of Laboratory Animals, lzmir

Objectives: The pathophysiology of contrast media nephropathy (CMN) includes increase in free oxygen radicals (SOR), inflammation and
apoptosis. The kidney isoform of NADPH oxidase (NOX) enzyme, co-localized NOX4 with p22phox in the membrane, is responsible for the
formation of SOR. The aim is to investigate the effect of montelukast prophylaxis mediated expression of NOX4 and NF-kB in preventing CMN
in rats.

Materials and Methods: Wistar male rats were randomized into four groups (n=28): 1.Control (C), 2.CMN, 3.Montelukast (M), 4.M+CMN.
For five days, 0.9% Saline was applied to the first two experimental groups, and 10 mg/kg montelukast (intraperitoneally) was administered
to the 3rd and 4th experimental groups. The KMN model was formed by the administration of indomethacin and NG-nitro-L-arginine methyl
ester at 15-minute intervals and iohexol (3 g iodine/kg) at 30 minutes after 16 hours of dehydration. The rats were sacrificed on the 7th day.
Blood creatinine, kidney injury molecule-1 (KIM-1), NADPH oxidase enzyme catalytic unit NOX4 from kidney tissue and subunit gene
expression p22phox, TNF-a, NF-kB and KIM-1 mRNA expressions were examined by real-time PCR. ROS evaluated from kidney tissue.
Histological injury was scored. For parametric data ANOVA and post hoc Tukey test and for non-parametric data Kruskal-Wallis and post hoc
Mann-Whitney-U test were used for statistical analysis. p<0.05 was considered statistically significant.

Results: Renal tubular injury score and serum KIM-1 levels were increased in the CMN group compared to the C group (p<0.05). TNF-a, NF-
kB, NOX-4, p22phox and KIM-1 mRNA expressions and ROS levels in kidney tissues were increased in the CMN group compared to the C
group (p<0.001 and p<0.05). TNF-a, NF-kB, NOX-4, p22phox and KIM-1 mRNA expressions and ROS levels increased in the CMN group
compared to the C group and decreased with montelukast prophylaxis (p<0.001 and p<0.001).

Conclusion: In the CMN model, an increase in ROS level and increased expression of NOX4 and p22phox are associated. Montelukast
prophylaxis has been shown to have a protective effect in CMN by reducing the expressions of NF-kB and NOX4 and p22phox.

Keywords: Contrast-induced nephropathy, montelukast, oxidative stress, NOX4, p22phox
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P24
Alfa amanitin ile olusturulan karaciger toksisitesinde ¢orek otu yagi ve nar ¢ekirdegi yaginin koruyucu etkileri
Fatih SEZER!, Ziibeyir ELMAZOGLU?, Gimen KARASU?, Sevil Ozger ILHAN?
1Gazi Universitesi Tibbi Farmakoloji AD, ANKARA, Tiirkiye

20rta Dogu Teknik Universitesi Kimya B&lim{, ANKARA, Tirkiye

Amag: Corek otu yagi ve nar gekirdegi yagi antioksidan, antiinflamatuar, hepatoprotektif 6zelliklere sahiptir. Alfa amanitin pek gok zehirli
mantarda bulunan hepatotoksik bir maddedir ve 6liimle sonuglanan mantar zehirlenmelerinin buylk kismindan sorumludur. Bu ¢alismada
alfa amanitinle olusturulan karaciger toksisitesinde ¢érek otu yagi ve nar gekirdegi yaginin koruyucu etkilerinin arastiriimasi amaglandi.

Gereg-Yontem: Calisma 8 haftalik 36 adet Sprague dawley cinsi erkek sigan ile gerceklestirildi. Hayvanlar rastgele 6 gruba ayrildi. ilk gruba O,
1 ml salin(ip), 2. gruba 2 ml/kg/giin(7 gln) nar cekirdegi yagi(po), 3. gruba 2 ml/kg/giin(7 giin) ¢orek otu yagi(po), 4. gruba 3 mg/kg alfa
amanitin(ip) ve 2 ml/kg/giin(7 guin) ¢orek otu yagi(po), 5. gruba 3 mg/kg alfa amanitin(ip) ve 2 ml/kg/gtin(7 gun) nar gekirdegi yagi(po), 6.
Gruba 3 mg/kg alfa amanitin(ip) uygulandi. 8. Ginde hayvanlardan karaciger dokusu alindi. WB ile hiicre 6limunn guvenilir bir gostergesi
olarak kabul edilen cleaved caspase 3 seviyesi incelendi. Verilerin analizinde tek yonlii ANOVA ve post hoc Tukey testi kullanildi. P<0. 05
istatistiksel olarak anlamli kabul edildi.

Bulgular: Alfa amanitin verilmeyen gruplar arasinda anlamli farklilik saptanmadi(p>0.05). Alfa amanitin verilen gruplarda cleaved caspase 3
seviyeleri anlamli olarak yuksekti(p<0.05). Cleaved caspase 3 seviyesi alfa amanitin ve nar ¢ekirdegi yagi verilen grupta sadece alfa amanitin
verilen gruba gore anlamli olarak diistiktti(p=0.03). Alfa amanitin ve ¢orek otu yagi verilen grup ile sadece alfa amanitin verilen grup arasinda
anlamli farklilik tespit edilmedi(p=0.98).

Sonug: Alfa amanitin ile olusturulan karaciger toksisitesinde ¢orek otu yagi verilmesiyle cleaved caspase 3 seviyesi degismedi ancak nar
cekirdegi yagi verilmesiyle azaldi. Alfa amanitin toksisitesinde nar gakirdegi yagi hepatoprotektif etkiler gostermektedir.

Bu calisma Gazi Universitesi Etik Kurul izni(G.U.ET-17.091) ve Gazi Universitesi BAP destegi(2018-23) ile yapiimistir.

Anahtar Kelimeler: Alfa amanitin, karaciger toksisitesi, ¢orek otu yagi, nar ¢ekirdegi yag
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P24
Protective effects of black cumin oil and pomegranate seed oil in liver toxicity caused by alpha amanitin
Fatih SEZER!, Ziibeyir ELMAZOGLU?, Gimen KARASU?, Sevil Ozger ILHAN?
1Gazi University Faculty of Medicine, Department of Medical Pharmacology, Ankara, Turkey

2Middle East Technical University, Department of Chemistry, Ankara, Turkey

Objectives: Black seed oil and pomegranate seed oil have antioxidant, antiinflammatory and hepatoprotective properties. Alpha amanitin is
a hepatotoxic substance found in many poisonous mushrooms and it is responsible for the majority of fatal mushroom poisonings. In this
study, it was aimed to investigate the protective effects of black cumin oil and pomegranate seed oil in liver toxicity caused by alpha amanitin.

Materials-Methods: he study was carried out with 36 8-week-old male Sprague dawley rats. Animals were randomly divided into 6 groups.
0,1 ml saline(ip) to group 1, 2 ml/kg/day(7 days) pomegranate seed oil(po) to group 2, 2 ml/kg/day(7 days) black cumin oil(po) to group 3, 3
mg/kg alpha amanitin(ip) and 2 ml/kg/day(7 days) black cumin oil(po) to group 4, 3 mg/kg alpha amanitin(ip) and 2 ml/kg/day(7 days)
pomegranate seed oil(po) to group 5, 3 mg/kg alpha amanitin(ip) to group 6 was administired. Liver tissue was obtained from animals on 8th
day. Cleaved caspase 3 level, which is considered a reliable marker for cell death, was examined with WB. One-way ANOVA and post hoc
Tukey test were used for data analysis. P<0.05 was considered statistically significant.

Results: There was no significant difference between the groups not given alpha amanitin(p>0.05). Cleaved caspase 3 level was significantly
higher in groups given alpha amanitin(p<0.05). Cleaved caspase 3 level in the group given alpha amanitin and pomegranate seed oil was
significantly lower than the group given only alpha amanitin(p=0.03). There was no significant difference between the group given alpha
amanitin and black cumin oil and the group given only alpha amanitin(p=0.98).

Conclusions: Cleaved caspase 3 level did not change with the administration of black cumin oil in liver toxicity induced by alpha amanitin,
but decreased with the administration of pomegranate seed oil. Pomegranate seed oil shows hepatoprotective effects in alpha amanitine
toxicity.  This study was carried out with the permission of Gazi University Ethics Committee (G. U. ET-17. 091) and Gazi University BAP
support (2018-23).

Keywords: Alpha amanitin, liver toxicity, black cumin oil, pomegranate seed oil
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P25
7-demetil suberosin beyinde h2s sentezini artirir
Emine Nur OZBEK?, Gokay ALBAYRAK?2, Sura BAYKAN3, Giinay YETIK ANACAK?
1Ege Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim DALI, izmir, Tiirkiye
2jzmir Katip Celebi Universitesi, Eczacilik Fakiiltesi, Farmasétik Botanik Anabilim Dali, izmir, Tiirkiye

3gge Universitesi, Eczacilik Fakiiltesi, Farmasotik Botanik Anabilim Dali, izmir, Tiirkiye

Girig-Amag: Hidrojen silfir (H.S) pek ¢ok sistemde tedavi hedefi olan bir gazotransmitterdir. Ayrica beyinde néromodiilatér olarak rol
oynamaktadir ve bazi nérodejeneratif hastaliklarda H.S seviyelerinin azaldigi bildirilmistir ve H.S olusumunu artiran ilag adayr molekdllerinin
bulunmasi dnemlidir.

Onceki calismalarimizda Prangos tiirlerinden elde edilen ekstrelerin H,S araciligiyla erektil fonksiyonu artirabilecegini géstermistik.
Ekstrelerden izole edilen ana molekiillerden biri de 7-demetil suberosindir, ancak 7-demetilsuberosinin H.S olusumunu artirip artirmadig
heniiz hig arastirilmamigstir. Bu nedenle ¢alismamizda 7-demetilsuberosinin fare beyin dokusunda H.S tretimine etkisi arastiriimistir.

Yéntemler: Molekdllerin H.S olusumu Uzerine etkileri metilen mavisi yontemiyle fare beyin homojenatlarinda H,S sentez inhibitérii AOAA (10
mM, 30 dk.) varliginda/yoklugunda arastiriimistir. istatistiksel analizlerde ANOVA ve sonrasinda Post. Hoc test olarak eslestirilmemis-t test ve
Bonferroni testi kullaniimistir.

Bulgular: H.S sentezleyen enzimlerin substrati L-sisteinin, fare beyin dokusunda H.S olusumunu artirmasi endojen H.S olusumunu konfirme
etti. (p<0,001). 7-demetilsuberosin inkiibasyonu (0,1 mM, 30dk) L-sistein’in-indiikledigi H.S tretimini fare beyin dokusunda anlamli diizeyde
artirdi (p<0,01, ANOVA, n=5). Bu artis AOAA ile anlamli diizeyde inhibe oldu (p<0,001, ANOVA, n=5).

Sonug: Bulgularimiz ilk kez 7-demetilsuberosinin endojen H,S olusumunu artirabilecegini ortaya koymustur. Bu c¢alismanin 7-
demetilsuberosinin etki mekanizmasi igin yeni bir hedef gostermesi ve H.S’in pek ¢ok sistemde fizyolojik rolt olan bir molekiil olmasi agisindan
onem tasidigi ve onciil bir galisma oldugu distnilmektedir.

Tesekkiir: 1145448 nolu TUBITAK projesi ile laboratuvarimizda H,S-hedefli ilag molekaiilleri arastiriimaya baglanmis ve bu konseptin devami
olarak bu arastirma da 1175116 nolu TUBITAK projesi kapsaminda desteklenmistir. Bu kapsamda Ege Universitesi ve Tiibitak’a tesekkiir ederiz

Anahtar Kelimeler: hidrojen silfur, gazotransmitter, 7-demetilsuberosin
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P25
7-demethylsuberosin increases h2s synthesis in brain
Emine Nur OZBEK?, Gokay ALBAYRAK?2 3, Sura BAYKANS3, Giinay YETIK ANACAK?
1University of Ege, Faculty of Pharmacy, Department of Pharmacology, izmir, Turkey
2jzmir Katip Celebi University, Faculty of Pharmacy, Department of Pharmaceutical Botanic, izmir, Turkey

3University of Ege, Faculty of Pharmacy, Department of Pharmaceutical Botanic, izmir, Turkey

Introduction-Aim: Hydrogen sulfide(H.S) is a gasotransmitter with a therapeutic potential in several systems. Beside it is a neuromodulator
in the brain and it has been reported that H.S levels are decreased in some neurodegenerative diseases. Therefore, it is important to find
drug candidate molecules that increase H.S formation. In our studies, we have shown that extracts from Prangos species can contribute to
erectile function through H.S. However whether 7-demethylsuberosine, one of the main molecules isolated from the extracts, increase H.S
formation is not investigated yet. Therefore, we investigated the effect of 7-demethylsuberosine on H,S production in mouse brain.

Methods: The effects of molecules on H.S formation were investigated in the presence/absence of the H,S synthesis inhibitor AOAA(10mM,
30min.) in mouse brain homogenates by methylene-blue method. Unpaired-t-test, ANOVA and Bonferroni-Post-Hoc-test were used in
statistical analyses.

Results: L-cysteine; the substrate of the enzymes synthesizing H.S, increased H,S formation in mouse brain, confirmed endogenous H.S
formation in these tissues (p<0.001). L-cysteine-induced H.S production were increased by 7-demethylsuberosine incubation (0.1mM, 30min)
in brain significantly (p<0.01,ANOVA,n=5). These augmentations were reversed by AOAA (p<0.001,ANOVA,n=5).

Conclusion: Our findings revealed for the first time that 7-demethylsuberosine can increase the formation of endogenous H.S in brain tissue.
This study may be important by showing a new target for the mechanism of action of 7-demethylsuberosine, and may be a pioneering study
since H,S is a molecule that has a physiological role in many systems.

Acknowledgements: H,S-targeted molecules were investigated in our lab thanks to TUBITAK 114s448 project and this concept is continued
by TUBITAK 117s116. Thus we thank TUBITAK for allowing to initiate research for H.S-targeting molecules.

ingilizce Anahtar Kelimeler: hydrogen sulfide, gasotransmitter, 7-Demethylsuberosine
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P26
Hidroksiklorokin’in p-glikoprotein substrati talinololiin farmakokinetigine etkisi
Saeed SAKBANI?, Dilek OZTURK CIVELEK?, Alper OKYAR?, Zeliha PALA KARA!
listanbul Universitesi Eczacilik Fakiiltesi Farmakoloji ABD, istanbul, Tiirkiye

2Bezmialem Vakif Universitesi Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, istanbul, Tiirkiye

Amag: Hidroksiklorokin (HCQ) kronik inflamatuar hastaliklarin tedavisinde yaygin olarak kullanilan antimalaryal bir ilagken Covid-19
pandemisinde viral klirenste artma ve azalmis hastalik progresyonu nedeni ile tedavi semasina dahil edilmis akabinde yan etki ve potansiyel
ilag-ilag etkilesmelerinden dolayi tedaviden gikartilmistir. P-glikoprotein (P-gp), karaciger, beyin, intestinal mukoza, bobrek gibi gesitli
dokularda eksprese olarak ilaglarin farmakokinetiginde ve ilag-ilag etkilesmelerinde dnemli rol oynayan bir efluks proteinidir. Bu ¢alismada,
tek doz ve tekrarlanan dozda uygulanan HCQ’nin es zamanli uygulanan P-gp substrati talinololiin farmakokinetigine etkilerinin in vivo olarak
Wistar albino siganlarda incelenmesi amaglanmigstir.

Gereg ve Yontem: Tek doz ¢alismasinda, HCQ (25 mg/kg) ve talinolol (20mg/kg) Wistar albino erkek siganlara oral gavaj ile uygulanmistir.
Tekrarli uygulamada ise, 7 giin sure ile tekrarlanan dozda HCQ (25 mg/kg) uygulamasini takiben 8. giinde tek doz talinolol (20 mg/kg) oral
olarak Wistar erkek siganlara uygulanmistir (her grup igin n=5). 0.5, 1.,2.,4. ve 5. saatlerde kan 6rnegi alinmis ve talinololiin plazma duzeyleri
HPLC yontemi ile tayin edilmistir. Maksimum plazma konsantrasyonu (Cmaks) ve egri altinda kalan alan (AUCtotal) degerlendirilmistir.

Bulgular: HCQ'nin tek doz uygulamasi talinololiin Cmaks (0,16+0,09ug/ml vs 0,23+0,1ug/ml; p=0,3095) ve AUCtotal (0,54+0,18ug*sa/ml vs
0,74+0,19ug*sa/ml; p=0,1905) degerlerini 1,4 kat artirirken, 7 glinlik uygulama Cmaks (0,22+0,04ug/ml vs 0,19+0,06ug/ml; p=0,8413) ve
AUCtotal (0,62+0,11 pg*sa/ml vs 0,530,12 pug*sa/ml; p=0,3095) degerlerinde azalmaya neden olmustur.

Sonug: HCQ'nun tek doz uygulamasinin P-gp substrati talinololiin plazma diizeyini artirmasina ragmen, HCQ'nin tek doz ve tekrarli uygulamasi
talinololiin in vivo maruziyetini istatistiksel olarak anlaml diizeyde degistirmemistir. P-gp’nin diger substratlari ile HCQ etkilesimi olup
olmadiginin sonraki ¢alismalar ile degerlendirilmesi 6nem arz etmekle beraber, bu ¢alisma HCQ'nin P-gp substratlari ile farmakokinetik agidan
etkilesmedigini gostermektedir.

Anahtar Kelimeler: Hidroksiklorokin, Talinolol, P-glikoprotein, ilag-ila¢ etkilesmesi
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The effect of hydroxychloroquine on the pharmacokinetics of the p-glycoprotein substrate talinolol
Saeed SAKBANI, Dilek OZTURK CIVELEK?, Alper OKYAR?, Zeliha PALA KARA!
lIstanbul University, Faculty of Pharmacy, Department of Pharmacology, Istanbul, Turkey

2Bezmialem Vakif University, Faculty of Pharmacy, Department of Pharmacology, Istanbul, Turkey

Objective: While Hydroxychloroquine (HCQ) is an antimalarial drug widely used in the treatment of chronic inflammatory diseases, it was
included in the treatment protocol of Covid-19 due to the increase in viral clearance and the decreased disease progression observed, then
its authorization as a treatment option for Covid-19 was revoked due to side effects and potential drug-drug interactions. P-glycoprotein (P-
gp) is an efflux protein that plays an important role in the pharmacokinetics of drugs and drug-drug interactions as it is highly expressed in
various tissues including the liver, brain, intestinal mucosa and kidneys. In this study, we aimed to investigate the effects of single-dose and
repeated-dose HCQ administration on the pharmacokinetics of concomitantly administered P-gp substrate Talinolol in vivo.

Materials and Methods: In single-dose group, HCQ (25 mg/kg) and Talinolol (20mg/kg) were administered to Albino Wistar rats with oral
gavage. In repeated administration, after repeated administration of HCQ (25 mg/kg) for 7 days, on the 8th day a single dose of Talinolol
(20mg/kg) was administered orally (n=5 for each group). Blood samples were taken at 0.5,1,2,4 and 5.hours and plasma levels of Talinolol
were determined with validated HPLC method. Cmax and area under the curve (AUCtotal) were evaluated.

Results: A single dose of HCQ increased the Cmax (0.16+0.09ug/ml vs 0.23+0.1ug/ml;p=0.3095) and AUCtotal (0.54+0.18ug*h/ml vs
0.74+0.19ug*h/ml;p=0.1905) of Talinolol by 1.4 times, while 7-day administration resulted in a decrease in Cmax (0.22+0.04ug/ml vs
0.19+0.06ug/ml;p=0.8413) and AUCtotal (0.62+0.11pug*h/ml vs 0.53+0.12ug*h/ml;p=0.3095).

Conclusion: Although single-dose administration of HCQ increased the plasma level of the P-gp substrate Talinolol, single-dose and repeated
administration of HCQ had no statistically significant impact on the in vivo exposure of talinolol. Although it is important to evaluate in further
studies whether there is HCQ interaction with other P-gp substrates, this study shows that HCQ does not interact with P-gp substrates
pharmacokinetically.

Keywords: Hydroxychloroquine, Talinolol, P-glycoprotein, Drug-drug interaction
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P27
Diyabet mellituslu hastalarda polifarmasi
Filiz OZYiGiTY, Tirkan PASALI KiLiT2, Kevser ONBASI?
1Bandirma Onyedi Eyliil Unv. Tip Fak, Bandirma, Tiirkiye
2KSBU Tip Fak, Kutahya, Tirkiye

Amag: Diyabetes mellitus, birgok kronik hastaliga eslik eden 6nemli bir endokrin metabolik hastaliktir. Diyabetes mellituslu bireylerin tedavide
kullandiklari diyabet ve diyabet disi ilaglarin incelenerek, polifarmasi oranini ortaya koymaktir.

Gereg-Yontem: Nisan-Temmuz 2019 tarihleri arasinda Kiitahya Saglk Bilimleri Universitesi Tip Fakiiltesi Evliya Celebi Egitim ve Arastirma
Hastanesi i¢ Hastaliklari Poliklinigi’ne bagvuran diyabetes mellitusu olan bireylerler alindi. Prospektif, kesitsel tanimlayici bir anket
galismasidir. Diyabetik bireylerin, sosyo-demografik 6zellikleri, diyabet tedavisinde kullandiklari ilaglari, eslik eden diger hastaliklar ve tedavi
icin kullanilan ilaglar, ATC siniflamasi yapilarak degerlendirildi. Calismada ¢oklu ilag kullanimi incelendi.

Bulgular: Kiitahya Bilimleri Universitesi Tip Fakiiltesi Evliya Celebi Egitim ve Arastirma Hastanesi i¢ Hastaliklari Poliklinigi'ne bagvuran 18-87
(59+11) yas araligindaki calismaya katilmayi kabul eden 526 hasta ¢alismaya alindi. Calismaya alinan diyabetik bireylerin %69,6 kadin, %30,4’l
erkekti. Diyabetik bireylerin %83,8’de diyabet hastaligina eslik eden ek kronik hastalik bulunmaktaydi. En sik gérilen kronik hastaliklar
sirastyla, hipertansiyon (%53,6), hiperlipidemi (%41,4) Koronerarter hastaligi (%27,2) idi. Diyabetik bireylerde polifarmasi orani bes ve tzeri
ilag kullananlar olarak alindiginda ,%45,01’di. Kisi basina ortalama ilag sayisi (4,49+1,93) olarak bulundu

Sonug: Calismamiza katilan diyabet hastalarinda polifarmasi orani yiiksek bulundu. Diyabetik bireyin tedavisinde klinisyenlerin regete
dizenleme konusunda polifarmasi igin gereken 6zeni géz ardi etmemesi gerekmektedir.

Anahtar Kelimeler: Diyabetes Mellitus, polifarmasi, eslik eden hastaliklar
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P27
Polypharmacy in patients with diabetes mellitus
Filiz OZYiGIT?, Turkan PASALI KiLIT2, Kevser ONBASI3
1Bandirma Onyedi Eylil University Faculty of Medicine Department of Medical Pharmacology. Bandirma, Turkey
2Kltahya Health Sciences University Faculty of Medicine Department. of Internal Medicine Kitahya, Turkey

3Kltahya Health Sciences University Faculty of Medicine Department. of Internal Medicine and Endocrinology, Kitahya,
Turkey

Obijectives: Diabetes mellitus is an important endocrine metabolic disease that accompanies many chronic diseases. The aim of this study is
to reveal the rate of polypharmacy by examining the diabetes and non-diabetic drugs used by individuals with diabetes mellitus.

Materials-Methods: Individuals with diabetes mellitus who applied to Kitahya Health Sciences University Faculty of Medicine Evliya Celebi
Training and Research Hospital Internal Medicine Outpatient Clinic between April and July 2019 were recruited. It is a prospective, cross-
sectional descriptive survey study. Socio-demographic characteristics of diabetic ndividuals, drugs used in the treatment of diabetes, other
comorbidities and drugs used for treatment were evaluated by using ATC classification. Multiple drug use was examined in the study.

Results: 526 patients aged between 18-87 (59+11) who applied to Kitahya Health Sciences University Faculty of Medicine Evliya Celebi
Training and Research Hospital Internal Medicine Outpatient Clinic were included in the study. 69.6% of the diabetic individuals included in
the study were female and 30.4% were male. There was an additional chronic disease accompanying diabetes in 83.8% of diabetic individuals.
The most common chronic diseases were hypertension (53.6%), hyperlipidemia (41.4%), and coronary artery disease (27.2%), respectively.
The rate of polypharmacy in diabetic individuals was 45.01% when using five or more drugs. The mean number of drugs per person was
found to be (4.49+1.93).

Conclusions: The rate of polypharmacy was found to be high in diabetic patients who participated in our study. In the treatment of diabetic
individuals, clinicians should not ignore the care required for polypharmacy in prescribing.

Keywords: Diabetes mellitus, polypharmacy, concomitant diseases
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Covid-19 gegiren saglk personellerinin kendi tedavilerinde kullandiklari ek ilaglar ve besinler
Jale AKGOL

Afyonkarahisar Saglik Bilimleri Universitesi, Afyonkarahisar, Tirkiye

Amag: Bu gcalismada, pandeminin ilk 1 yilinda Covid 19 enfeksiyonu gegiren saglik personelinin ilag kullanim davraniglarinin arastiriimasi, kendi
tedavilerinde kullandiklari ek ilag ve besin takviyelerinin belirlenmesi amaglanmistir.

Materyal Yontem: Bu arastirmanin verileri pandemi sartlarinda online olarak ulagilan Covid-19 gegirdigini beyan eden doktor, dis hekimi,
hemsire, eczaci ve diger saglk personellerinin goniillilik esasinda 15 soruluk bir anketi cevaplamalari neticesinde elde edilmistir. Veriler SPSS
21 (Statistical Package for the Social Sciences ) paket programi araciligi ile analiz edilmistir.

Bulgular: GCalismaya 405 saglik personeli katilmistir. Saghk personelinin %98'i tedavilerine destek amagli bir eylemde bulunmuglardir.
Katihmcilarn kendilerini muayene eden hekimin tavsiyesi olmadan kendi kararlariyla kullanmaya bagladiklari ilaglar ve oranlari su sekildedir.
C vitamini %53.3, D vitamini %48. 1, asetilsalisilik asit %26, 7, parasetamol %23, ginko %26.4, multivitamin tabletler %19, asetilsistein %14.8,
famotidin %14.3, subkutan heparin %12.6. Bitkisel trtinlerde ise katihmcilarin %11,6'sinin kekik yagi soludugu, %10, 1'inin kekik yagi igtigi,
%14.3'tnln zencefil tikettigi belirlenmistir. Regetesiz destek Urlinlerinden fayda gordiklerini beyan edenlerin orani ise %44,4' tir.

Sonug: Katilimcilarin tamamina yakini tedavi amaciyla ek bir destek almistir. Her iki katilimcidan sadece birinin regetesiz aldiklari Giriinlerden
yararlandigini beyan etmesi, Covid 19 tedavisinde tezgah Usti Uriinlerin akilci kullanimini desteklemek icin daha fazla galismaya ihtiyag
oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Covid 19, Saglik Personeli, ilag, Besin, Akilci ilag
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Supplemental medicines-nutritions used by health personnel in their own covid-19 treatment schedule
Jale AKGOL

Afyonkarahisar Health Sciences University Faculty of Medicine Department of Medical Pharmacology

Objective: in this study, to investigate drug use behaviors of healthcare personnel who had Covid 19 infection in the first 1 year of the
pandemic, it was aimed to determine the additional drugs and nutritional supplements they used in their own treatment.

Material Method: This is a descriptive cross-sectional study. The data were obtained through an online survey voluntarily completed under
pandemic conditions by doctors, dentists, nurses, pharmacists, and other health personnel who declared that they had Covid-19.

Results: The study consisted of 405 individuals. 98% of healthcare personnel preferred to support their treatment. The medicines and herbal
products that the participants started to use by their own decisions, without the advice of the physician who examined them, and the
frequency of their use were vitamin C 53.3%, vitamin D 48.1%, acetylsalicylic acid 26.7%, paracetamol 23%, zinc 26.4%, multivitamin 19%,
acetylcysteine 14.8%, famotidine 14.3%, subcutaneous heparin 12.6%. As for herbal products, inhaling thyme oil was noted in 11.6%, drinking
thyme oil 10.1%, consuming ginger 14.3% of the participants. Non-prescription support products were found to be beneficial in 44.4%.

Conclusion: Almost all of the participants took a supplement intending to support the treatment. The fact that one out of two participants
declared that they benefited from over-the-counter supplements reveals that further studies are needed to support the rational use of over-
the-counter products in the treatment of Covid 19.

Keywords: Covid 19, Healtcare Personnale, Medicine, Nutrution, Rational Drug Uses
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Yogun bakim iinitesinde yatan yagh hastalarda 2019 beers, stopp/v2 kriterleri ve eu(7)-pim listesine gore potansiyel
uygunsuz ilag kullaniminin degerlendirilmesi: kesitsel bir calisma

Ferhan DEMIRER AYDEMIR?, Seyma ONCU?, Mehmet Nuri YAKAR3, Gokalp UTKUGUN?#, Necati GOKMENS3, Bilgin COMERT?,
Reyhan UCKU®, Ayse GELAL*

1Dokuz Eyliil Universitesi, Tip Fakiiltesi, i¢ Hastaliklari Anabilim Dali, Yogun Bakim Bilim Dali, izmir, Tiirkiye
2Afyonkarahisar Saglik Bilimleri Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, Afyon, Tiirkiye
3Dokuz Eylil Universitesi, Tip Fakiiltesi, Anesteziyoloji ve Reanimasyon Anabilim Dali, izmir, Turkiye
4Dokuz Eyliil Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, izmir, Tiirkiye
5 Medicana International izmir Hastanesi, i¢ Hastaliklari Anabilim Dali, Yogun Bakim Bilim Dali, izmir, Tiirkiye

6Dokuz Eyliil Universitesi, Tip Fakiiltesi, Halk Sagligi Anabilim Dali, izmir, Tiirkiye

Amag: Bu calismada yogun bakim (initesinde (YBU) yatan yasli hastalarda 2019 Beers Kriterleri, STOPP version 2 (v2) Kriterleri ve EU(7)-PIM
Listesi’'ne gore potansiyel uygunsuz ilag kullanim (PUIK) prevalansinin, etkileyen risk faktérlerinin ve en sik PUIK olarak degerlendirilen ilag
gruplarinin saptanmasi amaglandi. Ayrica mortalite oranlarinin ve YBU kalis siiresinin PUIK ile iliskisi de inceledi.

Gereg-Yontem: Kesitsel bir arastirmadir. 8 Haziran 2020-11 Ocak 2021 tarihleri arasinda YBU’de tedavi géren (n=139) 65 yas ve (izeri hastalar
calismaya alindi ve demografik 6zellikleri, klinik verileri, kullanilan ilaglarla ilgili laboratuvar bulgulari prospektif olarak toplanmistir. PUIK
uygulanan her bir kritere goére degerlendirildi. Bagimh ve bagimsiz degiskenlerin iliskisi ki-kare analizi, t-testi ve lojistik regresyon analizi
kullanilarak degerlendirildi. P<0.05 istatistiksel olarak anlamli kabul edildi.

Bulgular: Ug kritere gére en az 1 PUIK saptanan hasta sayisi 118 (%84.9) idi (%80.6, %59.7, %48.2, Beers, STOPP/v2 ve EU(7)-PIM listesi,
sirasiyla). Tek degiskenli analizde renal replasman tedavisi aliyor olmak ve yiiksek ilag sayisi her ii¢ kritere gére anlamli olarak PUIK varligini
etkileyen ortak degiskenlerdi (p<0.05). Beers Kriterlerine’inde anksiyolitik ve opioidlerin birlikte kullanimi (%58.3), STOPP/v2 Kriterlerine gére
antipsikotik (%26.6), EU(7)-PIM Listesi'ne gdre antiaritmik (%23.7) ilag kullanimlari en fazla PUiK’e neden olan ilaglardi. Ug kritere gére PUIK
varligi ile mortalite arasinda iliski yoktu. Beers Kriterlerine gére PUIK varliginda YBU yatis siiresi anlamli olarak daha uzun saptandi (p=0.028).

Sonug: Ug kritere gére en az 1 PUIK saptanan hasta sayisi 118 (%84.9) idi (%80.6, %59.7, %48.2, Beers, STOPP/v2 ve EU(7)-PIM listesi, sirasiyla).
Tek degiskenli analizde renal replasman tedavisi aliyor olmak ve yiiksek ilag sayisi her (¢ kritere gére anlamli olarak PUIK varligini etkileyen
ortak degiskenlerdi (p<0.05). Beers Kriterlerine’inde anksiyolitik ve opioidlerin birlikte kullanimi (%58.3), STOPP/v2 Kriterlerine goére
antipsikotik (%26.6), EU(7)-PIM Listesi'ne gdre antiaritmik (%23.7) ilag kullanimlari en fazla PUiK’e neden olan ilaglardi. Ug kritere gére PUIK
varligi ile mortalite arasinda iligki yoktu. Beers Kriterlerine gére PUIK varliginda YBU yatis siiresi anlamli olarak daha uzun saptandi (p=0.028).

Anahtar Kelimeler: Potansiyel uygunsuz ilag kullanimi, yogun bakim (nitesi, Beers Kriterleri, STOPP Kriterleri, EU(7)-PIM Listesi

383

26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



P30

Potentially inappropriate medication use in elderly patients treated in intensive care units: a cross-sectional study using
2019 beers, stopp/v2 criteria and eu(7)-pim list

Ferhan DEMIRER AYDEMIR?, Seyma ONCU?, Mehmet Nuri YAKAR3, Gokalp UTKUGUN?#, Necati GOKMENS3, Bilgin COMERT?,
Reyhan UCKU®, Ayse GELAL*

1Department of Internal Medicine, Division of Intensive Care Medicine, Dokuz Eylil University Faculty of Medicine, lzmir,
Turkey

2Department of Pharmacology, Afyonkarahisar Health Sciences University, Faculty of Medicine, Afyonkarahisar, Turkey
3Department of Anesthesiology and Reanimation, Dokuz Eylil University, Faculty of Medicine, Izmir, Turkey
4Department of Pharmacology, Dokuz Eylul University, Faculty of Medicine, 1zmir, Turkey
5Department of Internal Medicine, Division of Intensive Care Medicine, Izmir Medicana International Hospital, 1zmir, Turkey

6Department of Public Health, Dokuz Eylul University Faculty of Medicine, Izmir, Turkey

Objectives: To determine the prevalence of and the risk factors for Potentialy Inappropriate Medication (PIM), the drug groups most
commonly evaluated as PIMs in elderly patients in the ICUs by using 2019 Beers Criteria, STOPP version2(v2) Criteria and EU(7)-PIM List. The
relation between mortality rate and length of ICU stay with PIMs was also examined.

Materials-Methods: This was a cross sectional study conducted on patients aged 265 years, treated in ICUs(n=139) between June 8, 2020
and January 11, 2021. Patients’ demographic characteristics, clinical data and laboratory findings about the used drugs were collected
prospectively. PIMs were evaluated according to each of the criteria applied. Relationship of dependent and independent variables was
evaluated using chi-square analysis, t-test and logistic regression analysis. P<0.05 was considered statistically significant.

Results: The number of patients with at least 1 PIM according to three criteria was 118(84.9%) (80.6%, 59.7%, 48.2%, Beers, STOPP/v2 and
EU(7)-PIM List, respectively). In the univariate analysis, receiving renal replacement therapy and high number of drugs were the covariates
that significantly affected the presence of PIM according to all three criteria (p<0.05). Combined use of anxiolytics and opioids in Beers
Criteria (58.3%), antipsychotics (26.6%) in STOPP/v2 Criteria, and antiarrhythmics (23.7%) in EU(7)-PIM List were the drugs that caused PIM
at most. No relationship was found between the presence of PIM and mortality. Length of ICU stay was determined significantly longer in
the presence of PIM according to Beers Criteria (p=0.028).

Conclusions: In this study, the prevalence of PIM was determined higher in elderly patients in ICU. Our results supported that 2019 Beers
Criteria for ICU patients seems to be more directive in detecting PIMs and determining the prognosis. Reducing the number of drugs
administered may be the first step to decrease PIMs in elderly patients in ICU and to maintain the treatment safely.

Keywords: Potentially inappropriate medication, intensive care unit, Beers Criteria, STOPP Criteria, EU(7)-PIM List
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Pediatri hemsirelerinin covid-19 pandemi siirecinde ilag kullanimi hakkindaki bilgi ve aligkanliklarinin degerlendirilmesi

Ayse Biisra ABUSSUUTOGLU, Yusuf KARATAS, Géniil PEKKAN, Zakir KHAN, Ezgi Sena GOREN, Gagri BILEN

Cukurova Universitesi Tip Fakiiltesi, Adana, Tirkiye

Giris ve Amag: Kiiresel COVID-19 salgini tim diinyada oldugu gibi Glkemizde de saglik, ekonomik ve politik sistemler lizerinde olumsuz etkilere
sahip sorunlardan biridir. Bu ¢calismada Cocuk Saglgi ve Hastaliklari Anabilim Dali’'nda gérev yapmakta olan hemsirelerin Covid-19 pandemisi
doneminde ilag kullanimi hakkinda bilgi ve aliskanliklarinin belirlenmesi amaglanmistir.

Gereg-Yontem: Adana Cukurova Universitesi Balcali Hastanesi Cocuk Sagligi ve Hastaliklari Anabilim Dal’'nda galisan ¢ocuk hemsirelerine
Covid-19 pandemisi devam ederken ilag kullanimi hakkindaki aliskanlik ve bilgi diizeyini sorgulayan 17 soruluk kesitsel tipte anket ¢alismasi
98 cocuk hemsiresine uygulanmis ve anketi 92 kisi cevaplamistir. istatistiksel analiz, SPSS ver 21 programi ile yapildi. Non-parametrik dagilim
icin Kolomogorov-Smirnov (KS) testiyle analiz yapilmistir.

Bulgular: Katilimcilardan (n=98) 92’si ¢alismayl tamamladi ve analize dahil edildi. Calismaya katilanlarin n = 16; % 17.4°G erkek, n = 76; %
82.6’s1 kadin idi. Katihmcilarin gogu (n = 57; % 62), pre-pandemik faza kiyasla COVID-19 sirasinda ilag kullaniminin arttigini bildirdi. Ek olarak,
katiimcilar multivitamin takviyesi kullaniminin COVID-19 salgini 6ncesinde % 17,4'ten salgin sirasinda % 29,3'e yikseldigini belirtmislerdir.
Yaklasik % 55,4 ve % 51'i sirasiyla antibiyotiklerin ve sitma ilaglarinin etkili oldugu ve COVID-19 tedavisinde kullaniimasi gerektigi
goriusindeydi. Genel olarak, katilimcilarin % 48,9'u, % 7,6'si ve % 3,2'si sirasiyla multivitaminlerin, bitkisel Griinlerin ve tamamlayici ve
alternatif tip tedavilerinin COVID-19 tedavisi igin etkili oldugunu ifade edilmistir.

Tartigma ve Sonug: Pediatri hemsireleri COVID-19 tedavisinde kullanilan ilaglarla ilgili daha fazla bilgi ve egitim talebinde bulunmuslardir.
Oncelikle pediatri hemsireleri olmak iizere diger saglik calisanlari ve halk igin akilci ilag kullanimi egitimlerinin 6nemi ortaya ¢ikmaktadir.

Anahtar Kelimeler: ilag tedavisi, Pediatri hemsiresi, Covid-19, Hastane
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Evaluation of the knowledge and habits of pediatric nurses about drug use in the covid-19 pandemic process

Ayse Biisra ABUSSUUTOGLUY, Yusuf KARATAS?, Goniil PEKKAN2, Zakir KHAN?, Ezgi Sena GOREN?, Gagri BILEN?

1Cukurova Universtiy, Department of Medical Pharmacology, Adana

2Cukurova Universtiy, Department of Child Health and Disease, Adana

Objectives: The global COVID-19 epidemic is one of the problems that have negative effects on health, economic and political systems in our
country as well as all over the world. In this study, it was aimed to determine the knowledge and habits of nurses working in the Department
of Pediatrics about drug use during the Covid-19 pandemic.

Material-Methods: A cross-sectional survey of 17 questions, questioning the habits and knowledge of drug use during the Covid-19
pandemic, was conducted among 98 pediatric nurses working in the Pediatric Department of Balcali Hospital at Adana Cukurova University,
and 92 people answered the questionnaire. The statistical analysis was carried out with the SPSS version 21 program. The analysis was
performed using the Kolomogorov-Smirnov (KS) test for the non-parametric distribution.

Results: 92 of the participants (n=98) completed the study and were included in the analysis. Study participants n = 16; 17.4% were male, n
= 76; 82.6% were women. Most participants (n = 57; 62%) reported increased drug use during COVID-19 compared to the pre-pandemic
phase. Additionally, participants noted that the use of multivitamin supplements increased from 17.4% before the COVID-19 outbreak to
29.3% during the epidemic. Approximately 55.4% and 51% were of the opinion that antibiotics and malaria drugs are effective and should be
used in the treatment of COVID-19, respectively. Overall, 48.9%, 7.6% and 3.2% of the participants stated that multivitamins, herbal products,
and complementary and alternative medicine treatments are effective for the treatment of COVID-19, respectively.

Conclusions: Pediatric nurses have requested more information and training on drugs used in the treatment of COVID-19. The importance
of rational drug use training for pediatric nurses, other health workers and the public becomes evident.

Keywords: Medication, Pediatric nurse, Covid-19, Hospital
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Covid-19 salgini sirasinda genel popiilasyonda tamamlayici ve alternatif ilag kullanimi ve inanglari: kesitsel bir anket

Ezgi Sena GOREN OZAGIL?, Yusuf KARATAS?, Zakir KHAN?, Ayse Biisra ABUSSUUTOGLU?, Emine 072, Tansu ERKISi?

1Cukurova Universitesi, Adana, Tirkiye

2Cukurova Universitesi, Adana, Tiirkiye

Amag: Bu calisma, COVID-19 salgini sirasinda genel poptilasyonda tamamlayici ve alternatif tip (TAT) kullanimi ve inancini belirlemek amaciyla
yapilmistir.

Gereg-Yontem: Siki kilitlenme doneminde (11 Nisan-30 Nisan 2020) Adana, Tirkiye Genel nifusu (218 yas) arasinda kesitsel bir ¢evrimigi
anket gergeklestirilmistir. Sosyodemografik 6zellikler, genel bilgilel, tamamlayici ve alternatif tip kullanimi ve inanglar hakkinda detayl bilgiler
iceren anket, Whatsapp, Instagram ve Facebook hesaplari Gizerinden uygun katilimcilar arasinda dagitildi.

Bulgular: Bu galismada toplam 389 katilimcinin yaklasik %39,3'U (n=153) TAT kullanicisiydi ve %60,7'si COVID-19 sirasinda TAT kullanicisi
degildi. Ek olarak, 61 (%39,8) katilimci birden fazla formda TAT kullandigini bildirdi. Katilimcilarin gogunlugu bitkisel ilag (n=66) kullanmis,
bunu besin takviyeleri/vitaminler (n=51) izlemistir. TAT kullanicilari ile TAT kullanmayanlar arasinda cinsiyet, yas, medeni durum, egitim
duzeyi, gelir ve 6nceden TAT kullanimi agisindan istatistiksel olarak anlaml bir fark gézlendi (p<0.05). Sosyal medya (n=204; %52.4) TAT
kullanimi igin birincil bilgi kaynagiydi. Genel olarak, katiimcilarin %33,7'si, %54,8'i ve %39'u TAT tedavilerinin etkili olduguna, ates yan
etkilerinin olduguna/guvenli olduguna ve COVID-19 igin kullanilmasi gerektigine inaniyordu.

Sonug: COVID-19 pandemisinin patlak vermesi sirasinda, ntfusun 6nemli bir kismi TAT kullandigini bildirdi. TAT hakkinda farkh inanglar da
gozlendi. Daha iyi bir saglik sistemi icin daha iyi yapilandiriimig TAT'a 6zgu egitim programlari, gelismis doktor-hasta iletisimi ve gelecekteki
¢ok merkezli galismalara ihtiyag vardir.

Anahtar Kelimeler: Covid-19, Tamamlayici ve alternatif tip, Anket, Genel nufus, Turkiye
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Complementary and alternative medicines use and beliefs among the general population during covid-19 outbreak: a
cross-sectional survey

Ezgi Sena GOREN OZAGIL?, Yusuf KARATAS?, Zakir KHAN?, Ayse Biisra ABUSSUUTOGLU?, Emine OZ2, Tansu ERKISi?

1Cukurova University, Faculty of Medicine, Department of Medical Pharmacology, Adana

2|stanbul Medeniyet University, Faculty of Medicine, Department of Medical Pharmacology, istanbul

Obijectives: This study was conducted to determine the use and belief about complementary and alternative medicine (CAM) among the
general population during the COVID-19 outbreak.

Materials-Methods: A cross-sectional online survey was carried out among the general population (aged > 18 years) of Adana, Turkey during
the strict lockdown period (April 11 to April 30, 2020). The survey instrument included details about sociodemographic characteristics,
general information, CAM use and beliefs was distributed among eligible participants via social media channels (Instagram, WhatsApp and
Facebook accounts).

Results: Out of the total 389 participants, almost 39.3% (n=153) of the participants were the CAM user and 60.7% were non-CAM user during
COVID-19 in this study. Additionally, 61 (39.8%) participants reported the usage of more than one form of CAM modalities. Most of them
used herbal medicine (n=66), followed by nutritional supplements/vitamins (n=51). A statistically significant difference was observed
between CAM users and non-CAM users in gender, age, marital status, level of education, income, and prior use of CAM (p<0.05). Social
media (n=204; 52.4%) was the primary source of information for CAM use. Overall, 33.7%, 54.8% and 39% of the participants believed that
CAM therapies are effective, have fever side-effects/safe and should be use for COVID-19 respectively.

Conclusion: During the outbreak of COVID-19, a significant proportion of the population reported the use of CAM. A divergent beliefs about
CAM was also observed. Better-structured CAM-specific educational programs, enhanced physician-patient communication and future
multicenter studies are needed for the better health care system.

Keywords: Covid-19, Complementary and alternative medicine, Survey, General population, Turkey
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Adana ilinde eczaneye bagvuran hastalarin ilag kullanma aliskanhklar

Tansu ERKISi

Cukurova Universitesi Tibbi farmakoloji Anabilim Dali, Adana, Tiirkiye

Amag: Dinya saglik orgitl ilaglarin optimal terapétik etkinlik gdstermesi igin hastanin tedavi-ilag uyuncunun %80 veya daha fazla olmasi
gerektigini bildirmektedir. Akilci ilag kullanimi tedavi prensiplerinin temelini olusturur. Hastalarin tedaviye dair yénelimleri bu nedenle 6nem
kazanmaktadir. Glvenli ve etkin bir tedavi i¢in hastanin uyungtan kaynaklanan sorunlarinin dikkate alinmasi elzemdir. Bu ¢alismada Adana
ilinde eczaneye basvuran hastalarin ilag kullanim aliskanhklarinin degerlendirilmesi amaglanmaktadir.

Gerekge ve Yontem: Adana ilinde eczaneye basvuran bireylere uygulanacaktir. Calisma kesitsel tipte bir anket galismasidir. Anket 12 sorudan
olusmakta ve yiiz-ylize uygulanmaktadir. Olgiilen minimum gerekli 6rnek boyutu 377 olacaktir. Calismanin istatistiksel analizi SPSS (stiriim
21.0) programinda yapilacaktir. Yanit dagiliminin %50 oldugu varsayllmakta, hata payr %5 ve glvenirlik seviyesi % 95 olarak
degerlendirilmistir.

Bulgular: Su ana kadar yapilan anket sonuglarina gore, katiimcilara kime danisarak ilag kullaniyorsunuz sorusuna % 93’t doktoruna, % 31’i
eczacisina, %5,6’s1 komsulari olarak belirtmiglerdir. Katilimcilarin % 56,3’t evde bulunsun diye ilag aldigini ifade etmistir. Katihmcilarin
sadece %26,8'i hastalandiginda bitkisel tedaviye yoneldigini belirtmistir. Katiimcilarin %46,5’i bitkisel Girlinlerin yan etki olusturabilecegini
distinmedigini soylemislerdir. Katilimcilarin %85.9’u tedavilerinden herhangi bir yan etki gérurlerse doktora basvuracagini soylemistir. %69
oranda katiimci besinlerin ilaglarla etkilesimi olabilecegini dustinmektedir.

Sonug: Bu ¢calismanin sonucunda katilimcilarin biytk bir kisminin ilag kullanma aliskanlklarinda ve ilag giivenligi agisindan doktoruna
danigirlarken, bitkisel trtinlerde akilci olmayan ve farmakovijilans agisindan bilgi eksiklikleri gériilmektedir. Bitkisel trtinlerin akilci kullanimi,
yan etkileri ve tedaviye etkileriyle ilgili daha fazla toplumun bilgilendirilmesinin gerekliligi saptanmistir. Bu arada ¢alismamiz hala devam
etmektedir.

Anahtar Kelimeler: Farmakovijilans, akilci ilag kullanimi, tedavi uyumu
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The drug use habits of patients who applied to the pharmacy in Adana

Tansu ERKISi

Cukurova University - Department of Medical Pharmacology

Aim: Wold Health Organization suggests 80 % coherence between treatment modality and patient’s adherence to treatment. Rational drug
use is the basis of treatment. Patient complaince with treatment is important. Identification of patient’s problems arising from complaince
is important for safe and effective treatment. in this study, evaluation of drug use habbits of patients who applied to the pharmacy is aimed.

Materials and Methods: This is a cross-sectional survey study. It will be applied to patients who apply to the pharmacy in Adana. The
guestionnaire consists of 12 guestions and applied face to face. Minimum required sample size will be 377. Statistical analysis, will be done
using SPSS( version 21.0) .Response distribution is assumed to be 50 %, margin of error %5 and, confidence level was determined as 95%.

Findings: According to the results of survey so far ; 95 % of participants answered to my doctor, 31% to my pharmacist, 5.6% to my neighbors,
to the question of whom do you use medicine by consulting. Of the participants, 56.3% stated that they took medicine , just to have it at
home. Only 26.8 % of the participants, reported that they were directed to herbal treatment when they got sick. 46.7 % of participants stated
that, they do not think that herbal medicine would not cause any side effects. On the other hand 69% of the participants think that there
may be an interaction between the drugs used and the nutrients. Majority (85.9%) of them said that, they would consult a doctor, If there
were any side effects from the treatment.

Results: In the interim evaluation made during this study, irrational use of herbal products while consulting a doctor and lack of knowlwdge
in terms of pharmacovigilance were observed in the majority of patients. So that, society should be informed about the rational use of herbal
products, their side effects, interactions with other drugs.

Keywords: Pharmacovigilance, rational drug use, compliance with treatment
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Sayin doktor, liitfen bana yardim edin: favipiravir kullanimi olan covid-19 hastalarinin gebelik sonuglari

Zeynep TIRMIKCIOGLU

izmir Atatiirk Egitim ve Arastirma Hastanesi, Klinik Farmakoloji ve Toksikoloji Birimi, izmir, Tiirkiye

Girig: COVID-19 hizla yayilan 6limcil bir hastaliktir. Hastaligin spesifik bir tedavisi olmayip kullanilan ilaglar Glkeden Ulkeye ve zamanla
degismektedir. Favipiravir, COVID-19 tedavisi icin deneme asamasinda olan bir ilagtir ve acil kullanim onayi aldiktan sonra Turkiye gibi bazi
tlkelerde hastalara uygulanmaya baslamistir. Hayvan ¢alismalarina gore fetal malformasyonlara neden olabilecegi ve gebelikte kontrendike
oldugu bildirilmistir. Favipiravir, Ebola tedavisi i¢in 3. trimesterde tek bir gebede kullaniimig olup bu bebek saghkh diinyaya gelmistir. Erken
dénem gebelik maruziyetleri icinse herhangi bir insan verisi bulunmamaktadir. Uretici firma, gebe kalma siiphesi olan kadinlarda tedavi &ncesi
gebelik testi yapilmasini ve favipiravir tedavisinden sonra en az 7 giin hem erkek hem kadinin uygun kontrasepsiyon 6nlemleri almasi
gerektigini vurgulamaktadir.

Gereg- Yontem: Bu sunumda 2020 yilinda Klinik Farmakoloji ve Toksikoloji Birimi’ne gebelikte favipiravir kullanimi nedeniyle basvuruda
bulunmus kadinlarin gebelik sonuglari tartisilacaktir. Yiz yuze ilag risk degerlendirmesi sirasinda alinan maternal veriler retrospektif olarak
incelenmis, tahimini dogum tarihlerinde gebelerden (ve aile hekimlerinden) gebelik sonuglari ve yenidogan verileri (dogum kilosu, boyu, bas
gevresi) alinmistir. Calismanin baslangig ve motivasyonu olan, yardim isteyen elektronik “hasta mektuplari” da sunulacak olup gebelikte
COVID-19 ve favipiravir maruziyetinin hastalar agisindan ne ifade ettigi degerlendirilecektir.

Bulgular: Takibi yapilan 29 gebeligin 5'i kiirtajla sonuglanmstir. Diger 24 gebelikten 25 canli bebek (biri ikiz) diinyaya getirmistir. ikiz bebekler
dahil olmak Uzere 3 bebek prematiir dogmustur. Dogumlarin yarisindan fazlasi sezaryendir. Spontan duislk, 6li dogum ve major
malformasyon yoktur. Dogan bebeklerden birinde patent foramen ovale (min6r malformasyon) tespit edilmis olup 1 yil icerisinde kapanmasi
beklenmektedir. Tum bebeklerin dogum kilosu, boyu ve bag gevresi normal sinirlardadir. Canli dogum yapan annelerin yarisi (11/24)
kendilerine doktorlari tarafindan kiirtaj 6nerildigini bildirmistir.

Sonug: Bu bulgular favipiravirin teratojen olmadigina isaret etmektedir ve ilagla ilgili ilk veriler olmasi bakimindan 6nemlidir. Bu veriler
gebelikte favipiravir maruziyetiile karsilasan gebeler ve hekimler igin faydali olabilir. Bulgulari destekleyen daha genis ¢apli calismalara ihtiyag
vardir.

Anahtar Kelimeler: Favipiravir, gebelik, yenidogan, koronaviris, teratojen
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Dear doctor, please help me: favipiravir exposure and pregnancy outcome of covid-19 patients

Zeynep TIRMIKCIOGLU

Izmir Ataturk Research Hospital, Clinical Pharmacology and Toxicology Unit, Izmir- Turkey

Objective: COVID-19 is a rapidly spreading disease and many people have been infected in a short time. Drugs used in the treatment vary
from country to country and over time. Favipiravir is under investigation for the treatment of COVID-19 and given to patients in many
countries following emergency use approval. Based on data from animal studies, favipiravir use is contraindicated during pregnancy.
Favipiravir increases malformations and decreases fetal viability in experimental animals. Currently, there is no human data except for a
single case report on use of favipiravir in pregnancy.

Methods: This presentation includes the letters from a patient seeking help and asking about the effects of favipiravir during pregnancy and
the outcomes of 29 pregnant women contacted the Clinical Pharmacology and Toxicology Unit for drug risk assessment.

Results: Of the 29 pregnancies exposed to favipiravir, 5 were electively terminated and 24 resulted in live birth. There were no miscarriages
or no stillbirths. Approximately half of the pregnant women who decided to continue their pregnancies (11/24) reported that their doctors
had also recommended elective terminations to them. There were 25 live births including one pair of twins. Three children were born
premature. Only one of the 25 live born infants had patent foramen ovale. Birth weights, lengths and head circumferences of all infants were
within normal range.

Conclusion: The results of the study indicate that favipiravir is unlikely to be a major human teratogen. Although these findings may be useful
for the physicians and patients, larger studies are needed due to small number of cases.

Keywords: Favipiravir, pregnancy, newborn, coronavirus, teratogen
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Yeni koronaviriis hastaligi (covid-19) pandemisinde gida takviyesi kullaniminin degerlendirilmesi

Zekiye DOGANTURK, Fatma Sinem SAMiM, Zeynep Pinar APAYDIN, Belgin ALASEHIRLI

Gaziantep Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Gaziantep, Tiirkiye

Amag: Siddetli Akut Solunum Sendromu Koronaviriis-2 (SARS-CoV-2) virtsiiniin neden oldugu, yeni tip koronavirls hastaligi (2019 nCoV,
COVID-19) Mart 2020'de Diinya Saglk Orgiitii tarafindan pandemi olarak ilan edilmistir. Pandemi siirecinin toplumda yol actigi korku ve panik
ile birlikte Covid-19 enfeksiyonundan korunma ve tedavide henliz onaylanmis spesifik bir ilacin bulunmamasi insanlari farkli alanlarda
arayislara yonlendirmistir. Bu durumun hastaliktan korunma ve tedavide gida takviyelerine yonelimi arttirdigini disiinmekteyiz. Ayrica
internet ortaminda ve sosyal medyada Covid-19’ dan korunmada bagisikligi arttirmanin 6nemli oldugunun vurgulanmasi ve gida takviyelerinin
bagisiklik arttirici olarak tavsiye edilmesi de bu trinlerin kullanimini tesvik etmistir. Gida takviyeleri diyeti desteklemek tzere kullanilan bir
veya daha fazla besin 6gesini (mineraller, vitaminler, amino asitler ve bitkisel droglar) igeren agizdan alinmak Uzere tablet, kapsul ve sivi
formda hazirlanmig Uriinler olarak nitelendiriimektedir. Bu g¢alismada Sanliurfa ilinde pandemi siirecinde, Covid 19’a yonelik gida
takviyelerinin kullaniminin degerlendirilmesi amaglanmistir.

Gereg-Yontem: Tanimlayici tipte kesitsel bir anket arastirmasi olan bu ¢alisma Mayis 2021-Haziran2021 tarihleri arasinda Sanliurfa ilinde
yuratilda. Calismaya 18-65 yas arasindaki 500 kisi dahil edildi. Katiimcilara yiz ylze gorisme teknigi ile uygulanan anket formlarindan
katihmcilarin yasi, cinsiyeti, COViD-19’a ydnelik gida takviyesi kullanim durumlari ve kullandiklari gida takviyeleri tespit edildi.

Bulgular: Calismada 500 anket incelendi. Katilimcilarin %36,4’U erkek, %63,6’si kadindi. Katilimcilarin yas ortalamasi 30,80+9,42 yil olarak
belirlendi. Katimcilarin %24,4’G pandemiden 6nce gida takviyesi kullanmadigini, pandemide kullanmaya basladigini, %23,4’G pandemiden
once de gida takviyesi kullandigini ve pandemide kullanmaya devam ettigini, % 52’si ise hig gida takviyesi kullanmadigini belirtti. Katihmcilarin
COViD-19’a yénelik gida takviyesi kullanim sikligi %45 olarak saptandi. En sik kullanilan gida takviyeleri ve bitkisel iiriinler tabloda belirtilmistir.
En ¢ok karsilasilan gida takviyesi kullanim amaglari ise bagisiklik sistemini giiclendirmek (%36,8), genel sagihgi korumak (%27,8) ve
yorgunluk/halsizligi gidermek (%14) idi.

Sonug: Bu calismada pandemi siirecinde COVID-19’a ydnelik gida takviyesi kullanim siklig1 yiiksek bulunmustur. Gida takviyelerinin COVID-
19’un 6nlenmesi veya tedavisindeki roliine iliskin veriler yetersizdir. Toplum saglig1 agisindan gida takviyesi, kullaniminin kanita dayali olmasi
ve COVID-19’un énlenmesi ve tedavisi konusunda toplumda bilgi diizeyinin arttiriimasi nem tasimaktadir.

Tablo. Gida takviyesi kullaniminin degerlendirilmesi

Gida takviyesi kullaniminin degerlendirilmesi n (%)

En sik kullanilan gida takviyeleri

D vitamini 130 (26)

C vitamini 123 (24, 6)
Cinko 40 (8)

C vitamini-ginko kombinasyonu 37(7,4)
Omega-3 36(7,2)

En sik kullanilan bitkisel diriinler

Zerdecal 36(7,2)
Corek otu 29 (5, 8)
Kegi boynuzu pekmezi 26 (5, 2)
Propolis 19(3,8)
Sambucus nigra (Kara murver) 16 (3, 2)

Anahtar Kelimeler: Covid-19, Gida Takviyeleri, Bitkisel Griinler
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Evaluation of the food supplements use in the new coronavirus disease (covid-19) pandemic

Zekiye DOGANTURK, Fatma Sinem SAMiM, Zeynep Pinar APAYDIN, Belgin ALASEHIRLI

Gaziantep University Faculty of Medicine Department of Medical Pharmacology

Obijectives: The new type of coronavirus disease (2019-nCoV, COVID-19), caused by the Coronavirus-2 (SARS-CoV-2) virus, was declared as a
pandemic by the World Health Organization in March 2020.

Along with the fear and panic caused by the pandemic process in the society, the lack of a specific drug that has not yet been approved for
the prevention and treatment of Covid-19 infection has led people to seek different perspectives. We think that this situation increases the
tendency towards food supplements in disease prevention and treatment. In addition, emphasizing the importance of boosting immunity in
protection from Covid 19 on the internet and social media and recommending food supplements as immune enhancers also encouraged the
use of these products. Food supplements are defined as products prepared in tablet, capsule and liquid form to be taken orally, containing
one or more nutrients (minerals, vitamins, amino acids and herbal drugs) used to support the diet. In this study, it was aimed to evaluate the
use of food supplements for Covid 19 during the pandemic process in Sanliurfa province.

Materials-Methods: This study, which is a descriptive cross-sectional survey, was conducted in Sanliurfa between May 2021 and June 2021.
500 people between the ages of 18-65 were included in the study. The age and gender of the participants, their use of food supplements for
COVID-19, the food supplements they used and the purposes of using dietary supplements were determined from the questionnaires applied
to the participants by face-to-face interview technique.

Results: 500 questionnaires were analyzed in the study. 36.4% of the participants were male and 63.6% were female. The mean age of the
participants was 30.80%9.42 years. 24.4% of the participants stated that they had not used food supplements before the pandemic, they
started using them during the pandemic, 23.4% stated that they had used food supplements before the pandemic and continued to use it
during the pandemic, and 52% stated that they did not use any food supplements. The frequency of use of food supplements for COVID-19
by the participants was determined as 45%. The most commonly used food supplements and herbal products are listed in the table. The
most common food supplement usage purposes were to strengthen the immune system (36.8%), to protect general health (27.8%) and to
relieve fatigue/weakness (14%).

Conclusions: In this study, the frequency of use of food supplements for COVID-19 was found to be high during the pandemic process. There
is insufficient data on the role of food supplements in the prevention or treatment of COVID-19. In terms of public health, evidence-based
use of food supplements and raising awareness about the prevention and treatment of COVID-19 is essential.

Keywords: Covid-19, Dietary supplements, Herbal products
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Tip fakdiltesi 4. 5. Ve 6. Sinif 6grencilerinin farmakovijilans konusundaki farkindalik durumu, bilgi ve goriislerinin
incelenmesi

agil ONAL SiS?, Kemal Gékhan ULUSQOY?, Oguzhan YILDIZ?, Ismail Mert VURAL?
1Saglik Bilimleri Universitesi Giilhane Tip Fakiiltesi Tibbi Farmakoloji AbD, ANKARA, Tiirkiye
25aglik Bilimleri Universitesi Giilhane Eczacilik Fakiiltesi, ANKARA, Tiirkiye

Amag: Farmakovijilans, advers reaksiyonlarin ve ilagla ilgili diger sorunlarin tespit edilmesi, degerlendirilmesi, anlasilmasi ve énlenmesine
yonelik yuritulen faaliyetler ve bilimsel galismalardirl. Farmakovijilans ilacin giivenli ve rasyonel kullanimi agisindan énemlidir. Advers ilag
reaksiyonlari (AiR) bir ilaca karsi gelisen zararli ve amaglanmayan cevabi ifade ederl. AIR uluslararasi farmakoepidemiyolojik verilere gére
halk saghgini olumsuz yénde etkileyen nedenlerden biridir2. Bu calismada bir tip fakiltesi 4. 5. ve 6. sinif 6grencilerinin; farmakovijilans ve
advers etki konusundaki farkindaligini, bilgi ve goruslerini degerlendirerek farmakovijilans uygulamalarina iliskin rollerine yeterince hazirlikh
olup olmadiklarinin incelenmesi amaglanmigstir.

Yontem: Kesitsel ve tanimlayici tipte yapilan bu calismada, 4 Ekim 2021-15 Ekim 2021 tarihleri arasinda Saglik Bilimleri Universitesi (SBU)
Gulhane Tip Fakultesinde (GTF) gergeklestirildi. Tip faklltesi 4. 5. ve 6. sinif 6grencilerinin farmakovijilans konusunda bilgi, tutum ve
uygulamalarini degerlendirmek igin 26 soruluk anket uygulandi. Calisma anketi, tip fakiltesi 6grencilerinin demografik 6zelliklerini,
farmakovijilansa yonelik bilgilerini, tutumlarini ve uygulamalarini degerlendirmek lizere tasarlandi. Tip fakiiltesi 4. 5. ve 6 sinif 6grencileri ve
ankete katilmayi kabul eden 6grenciler ¢alismaya dahil edildi.

Bulgular:

Sonug: Tiirkiye’de yapilan calismalar saglik calisanlarinin farmakovijilans hakkindaki bilgi diizeyi ile AiR rapor etme bilincinin diisiik oldugunu
gbstermistir3, 4. Ayrica bir calismada hemsirelerin AIR ile karsilasma sikligi hekimlere gére daha diisiik olmasina ragmen, beyan ettikleri
bildirim orani hekimlerden daha fazla oldugu saptanmis3. Bu nedenle hekimlerde farmakovijilansin 6nemi hakkinda farkindalik yaratmak AiR
bildirimi icin 6nem arz etmektedir. Bu calismada SBU GTF 6grencilerinin farmakovijilans hakkindaki bilgi seviyelerinin ve farkindalik
durumunun ... oldugu saptandi. AiR bildirim sayisi ise... bulundu. Bu ¢alisma ile tip fakiiltesi egitiminde farmakovijilans ve AR rapor edilmesi
ile ilgili teorik ve pratik ders mufredatlarinin gézden gegirilmesi gerekliligi ortaya konmustur.

Anahtar Kelimeler: Farmakovijilans, Advers ilag Reaksiyonu, Tip Fakiiltesi Ogrencileri
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Sosyal farmakoloji’den konusalim, senden ve benden konugsalim: 6grenci geri bildirimleri {izerinden bir degerlendirme

Zeynep TIRMIKCIOGLU

izmir Atatiirk Egitim ve Arastirma Hastanesi, Klinik Farmakoloji ve Toksikoloji Birimi, izmir, Tiirkiye

Amag: Sosyal farmakoloji, klinik farmakoloji igerisinde nispeten yeni bir alan olup ilag etkilerini insan temelli degerlendirmesi bakimindan
dnem tasimaktadir. ilaglarin kimyasal yapilari ve etki mekanizmalarina yogunlasan temel ¢alismalarin aksine ilacin insan viicuduna girdigi,
hatta insan eline gectigi andan itibaren etkilerinin hangi durumlarda ve ne gibi degisiklikler gdsterebilecegi izerinde durur. ilk defa 1960’li
yillarda “sosyofarmakoloji” adi verilerek, madde kullanan kisilerin davranislariniinceleyen bir alan olarak tanimlanmis, ancak zaman igerisinde
sinirlari genislemis ve giinimuzde pazarlama sonrasi ilag etkinliklerinin gozlenmesine (Faz 4 galismalar) kadar uzanmistir. Sosyal farmakoloji,
eski tarihlerden modern topluma ilag kullanim sekilleri, saglik sisteminden kaynaklanan ya da bireysel ilag kullanim problemleri, kisiden kisiye
farkhihk gosterebilen ilag etki ve yan etkileri ve bunlarin takibi, ilag suistimali, bagimlilik ve madde kullanimina kadar pek ¢ok konuyu igerisinde
barindirmaktadir.

Gereg- Yontem: Sosyal Farmakoloji temelinde, bir Gniversitenin Saghk Bilimleri Fakiltesi binyesinde 2018-2021 tarihleri arasinda verilmis
olan “ilag ve Toplum” dersine ait grenci geri bildirimleri degerlendirilmistir.

Bulgular: Toplam 59 6grencinin geri bildirimleri degerlendirilmistir. Geri bildirim anketi sonuglarina gore ilk yil harig Universite genel
ortalamasi, fakiilte ortalamasinin altinda kalirken “ilag ve Toplum” ders ortalamasi ii¢ yil boyunca her ikisinin de tizerinde seyretmistir (Tablo
1). Ders igeriginin ve ana hedeflerinin degerlendirildigi bir diger ankete gore ise ders ortalamasi, Ug yil icerisinde anlamli bir sekilde artig
gostermistir (4,45 -> 4,78 -> 4,84). 2018-2019 yili verilerine gore saglik ve saglk disi alanlardaki 6grencilerin genel ders (sirasiyla 4,80 vs 5,0)
ve ders igerigi degerlendirmesinin (4,25 vs 4,63) karsilastirilabilir oldugu gorulmustur. Saglik bilimleri 6grencileri dersi zorunlu, digerleri
segmeli ders olarak almistir. Tim &grencilere ders ingilizce anlatilmistir. 2020-2021 yilinda ders uzaktan egitimle verilmistir.

Sonug: “ilag ve Toplum” dersi, sadece saglik alanindakilerin degil, tim &grencilerin ilgisini cekmis ve begenisini kazanmistir. Sosyal
Farmakoloji, temel farmakolojiden farkl olarak toplumun tamamini konu alan ve ilgilendiren bir konudur. Pek ¢ok disiplinin bir araya
gelmesiyle farmakolojinin yeni boyutlar kazanmasini ve daha anlasilir, daha uygulanabilir bir tarafi olmasini saglayacaktir.

Tablo 1: Universite, fakiilte ve “ilag ve Toplum” dersi ortalamalar

Universite Ortalamasi Saglik Bilimleri Fakiilte Ortalamasi "llag ve Toplum" Genel Ders Ortalamasi

2018-2019 (saglik) 4, 54 4,43 4, 80
2018-2019 (saglik dist) 4,54 4,43 5,00
2019-2020 (karma) 4, 46 4,67 4,78
2020-2021 (karma) 4,36 4,51 4,95

Anahtar Kelimeler: sosyal farmakoloji, ilag, toplum, egitim, saglk
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Let's talk about social pharmacology, let's talk about you and me: an evaluation based on student feedback

Zeynep TIRMIKCIOGLU

Izmir Ataturk Research Hospital, Clinical Pharmacology and Toxicology Unit, Turkey

Objective: Social pharmacology is a relatively new field in clinical pharmacology and is important in terms of human-based evaluation of drug
effects. Contrary to basic pharmacology studies that focus on the chemical structures and mechanisms of action of drugs, social
pharmacology focuses on the changes in drug effects from the moment it enters the human body or even when it is found by people. It was
first defined as "sociopharmacology" in the 1960s as a field that studies the behavior of drug-addicted people, but today it has extended to
post-marketing drug studies (Phase 4). Social pharmacology includes many topics like drug use patterns from ancient time, drug use
problems, drug effects and side effects, drug abuse, addiction and substance use.

Material-Method: The student feedbacks of the "Drug and Society" course, which was given on the basis of Social Pharmacology at a
university's health sciences faculty between 2018-2021, were evaluated.

Results: A total of 59 students' feedback was evaluated. According to the results of the feedback survey, the general average of the university,
excluding the first year, is below the average of the faculty, while the average of the "Drug and Society" course is higher than both in all three
years. (Table 1). According to another survey in which the course content and main objectives were evaluated, the course average increased
significantly in three years (4.45 < 4.78 < 4.84). According to the 2018-2019 data, the general course (4.80 vs 5.0, respectively) and content
evaluation (4.25 vs 4.63) of students in health and non-health fields were comparable. Health science students took the course as a
compulsory course and the others as an elective course. The course language was English. In 2020-2021, the course was given by distance
education.

Conclusion: The "Drug and Society" course attracted the attention and appreciation of all students, not just those in the field of health. Social
Pharmacology, unlike basic pharmacology, is a subject that covers and concerns the whole society. In the future, it will enable pharmacology
to gain new dimensions and to have a more understandable, more applicable side by bringing together many disciplines.

Table 1: Student feedback on university, faculty and "Drug and Society" course

University Average Faculty of Health Sciences Avarage "Drug and Society" Course Avarage

2018-2019 (healthcare) 4.54 4.43 4.80
2018-2019 (non-healthcare) 4.54 4.43 5.00
2019-2020 (mixed class) 4. 46 4.67 4.78
2020-2021 (mixed class) 4.36 4.51 4. 95

Keywords: Social pharmacology, drug, society, education, health
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Tiirkiye kamu hastaneleri kurumuna bagh saglik tesisleri 6rgiitlenmesinde farmakolojinin adi yok- Il: yine, yeni, yeniden!

Zeynep TIRMIKCIOGLU

izmir Atatiirk Egitim ve Arastirma Hastanesi, Klinik Farmakoloji ve Toksikoloji Birimi, izmir, Tirkiye

Giris ve Amag: Tirkiye Kamu Hastaneleri Kurumu, hizmet sunum sartlari dikkate alinmak suretiyle personelin unvani, gorevi, ¢alisma sartlari
ve slresi, hizmete katkisi, performansi gibi unsurlari esas alarak, saglik personeline yapilacak ek 6demenin oran, usul ve esaslarini belirler.
14. 02. 2013 tarihli ve 28559 sayili Resmi Gazete’de yayinlanarak yirirluge giren “Tirkiye Kamu Hastaneleri Kurumuna Bagh Saglik
Tesislerinde Gérevli Personele Ek Odeme Yapilmasina Dair Yénetmelik” usul ve esaslari ile ilgili, farmakoloji uzmanlari agisindan magduriyet
yaratan hususlara ait bir inceleme 24. Ulusal Farmakoloji Kongresi'nde bildiri (2017, P-103) olarak sunulmustur. Tibbi Farmakoloji
uzmanliginin dzellikle Gniversite disinda Temel Bilim/ Dahili Bilim ¢ikmazinda kalmasi da 22. Ulusal Farmakoloji Kongresi’nde bildiri (2013, P-
100) olarak sunulmus ve tartismaya agilmistir.

Gereg- Yontem: ilgili yonetmeligin 04.03.2020 tarih ve 31058 sayili revize edilmis halinde tibbi farmakoloji uzmanlari agisindan magduriyet
yaratan hususlar incelenerek yeniden ele alinmistir.

Bulgular: 04.03.2020 tarih ve 31058 sayili yeni ek 6deme yonetmeligi Ek-2 “Hizmet Alani- Kadro Unvan Katsayilar” boliminde, daha énceki
yonetmeliklere benzer sekilde “Tibbi Farmakoloji” uzmanlari igin bir katsayr tanimlamasi yapilmamistir. Tim uzmanlik alanlari igin, hastane
is glictine katkilari dogrultusunda farkli katsayilar verilmis olup laboratuvar bransglarin performans puani Gretememe durumu nedeniyle
kendilerine ortalama puan tizerinden ek 6deme yapilmak suretiyle “2,2” katsayisi tanimlanmistir. Bununla birlikte 6nceki yonetmelige benzer
sekilde “Tibbi islem puani bulunmayan temel tip bilimleri uzmanlari (1,1)” olarak ayri bir siniflama mevcut olup pek ¢ok kamu hastanesinde
Tibbi Farmakoloji uzmanlari bu kategoride degerlendirilmektedir. Pratisyen tabip (1,2), geleneksel tip uygulamasi yapan tabip (1,30), ilk/acil
serviste ¢alisan temel tip uzmani (1,52) seklinde farkli katsayilar tanimlanarak bu uzmanlarin belirtilen birimlerde alani disinda galismaya sevk
edildigi gozlenmistir.

Sonug: Tibbi Farmakoloji uzmanhgi, Dahili Bilimler igerisinde yer almakta olup bu bélimde uzmanlik egitimi alan hekimler temel tip bilimi
uzmani degildir. Cok degerli bir bilim dali olan Tibbi Farmakoloji’de yetisen nispeten az sayida uzman hekimlerin kamu hastanelerinde bu
magduriyetler nedeniyle kendi islerini yapamaz hale gelmeleri kabul edilemez. Laboratuvar yonetmelikleriyle birlikte ek 6deme
yonetmeliklerinin tekrar degerlendiriimesi ve gerek klinik gerek laboratuvar galismalari agisindan kamu hastanelerinde tibbi farmakoloji
uzmanlarina yapilan bu ayirimcilik sona erdirilmelidir. Magdur olan uzman hekimler igin idari mahkeme yolu her zaman agiktir; ancak bireysel
mucadeleler hem yorucu olmakta hem de diger hekimlerin haklari agisindan bir kazanim saglamamaktadir.

Anahtar Kelimeler: Egitim, uzmanlik, tibbi farmakoloji, temel bilim, dahili bilim
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Pharmacology has no name in health organization of Turkish public hospitals association- Il: again and again!

Zeynep TIRMIKCIOGLU

Izmir Ataturk Research Hospital Clinical Pharmacology and Toxicology Unit, Turkey

Purpose: Turkish Public Hospitals Association determines the rate, procedures and principles of the additional payment to health workers
based on factors such as title, working conditions and duration, contribution to the service, performance of the worker. An evaluation of the
procedures and principles of “Regulation on Additional Payment (RAP) to Health Workers in Health Organization of Turkish Public Hospitals
Association” (dated 14. 02. 2013 and numbered 28559) was presented as a paper at the 24th National Pharmacology Congress (2017, P-103).
The “Basic Science / Internal Science” dilemma of the Medical Pharmacology and the fact that the majority of those who take the
pharmacology specialization work in non-university positions were also presented and discussed in a paper at the 22nd National
Pharmacology Congress (2013, P-100).

Material-Method: According to the revised version of the RAP (dated 04. 03. 2020 and numbered 31058) the issues that cause grievances
for medical pharmacology specialists were reevaluated.

Findings: In the Annex-2 “Service Area- Staff Title Coefficients” section of the new RAP dated 04. 03. 2020 and numbered 31058, no coefficient
was determined for “Medical Pharmacology” specialists, similar to the previous RAP. Different coefficients were given for all areas of
specialization in line with their contribution to the hospital workforce, and a general coefficient of “2. 2” was defined for all laboratory
branches due to the inability of to produce performance points. However, similar to the previous RAP, there is a separate classification as
“Basic medical sciences specialists without performance points (1. 1)” and in many public hospitals, Medical Pharmacology specialists suffer
from being evaluated in this category. It was observed that different coefficients were defined as general practitioner (1. 2), traditional
medicine practitioner (1. 3), primary medicine specialist working in the primary/emergency department (1. 52), and pharmacology specialists
are directed to work in these units outside their own fields.

Conclusion: Medical Pharmacology specialization is included in Internal Sciences (not Basic Science), and physicians who receive
specialization from this department are not basic medical science specialists. It is unacceptable that a relatively small number of specialist
physicians trained in Medical Pharmacology, which is a very valuable branch of science, cannot do their jobs in public hospitals due to the
grievances. It is obligatory to reevaluate the additional payment regulations together with the laboratory regulations, and to end this
discrimination against medical pharmacology specialists in public hospitals. Legal avenues are always open; however, individual struggles are
both exhausting and do not provide any gain in terms of the rights of other specialists.

Keywords: Education, specialist, medical pharmacology, basic science, internal science

399
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



P39
Hematolojik maligniteli pediatrik hastalarda vorikonazol ile iligkili advers olaylarin geriye yonelik degerlendirilmesi
Ozge ERTEM!?, Ozlem TUFEKCI2, Hale OREN?, Yesim TUNCOK3, Mahmut Cem ERGON*, Mukaddes GUMUSTEKIN3
lizmir Bozyaka Egitim ve Arastirma Hastanesi, izmir, Tiirkiye
2Dokuz Eyliil Universitesi Tip Fakiltesi Cocuk Saghgi ve Hastaliklari Anabilim Dali -Pediatrik Hematoloji Bilim Dali, izmir,
Tirkiye
3Dokuz Eyliil Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, izmir, Tirkiye

4Dokuz Eyliil Universitesi Tip Fakiiltesi Tibbi Mikrobiyoloji Anabilim Dali, izmir, Turkiye

Amag: Bu calismada hematolojik maligniteli pediatrik hastalarda vorikonazol ile iligkili advers olaylar ve vorikonazoliin etkililigi
degerlendirilmistir.

Gereg-Yéntem: 01.09.2010-01.09.2020 tarihleri arasinda Dokuz Eylil Universitesi Cocuk Hastanesi Hematoloji/Onkoloji Servisi’ nde
hematolojik malignite tedavisi alan hastalarin tibbi kayitlari incelendi. Vorikonazol tedavisinin ilk ayinda tariflenen advers olaylar ve/veya
laboratuvar anormalliklerin siddeti, NCI-CTCAE 5.0%" a gére derecelendirildi. Advers olaylarin nedensellik iligkisi, G¢ ayri nedensellik
degerlendirme o6lgegine? gore kategorilendi. Vorikonazol ile nedensellik iliskisi olan olaylar “advers reaksiyon’” olarak siniflandirildi. Veriler
SPSS-228 jstatistik 400alisin ile analiz edildi ve p<0.05 istatistiksel olarak anlamli 400aliis edildi.

Bulgular: Calismaya dahil edilen 45 hastanin tlimiinde en az bir advers olay, 23’ inde ise en az bir advers reaksiyon saptandi. Hastalarin 40
inda en az bir hepatobiliyer sistemle iliskili advers olay gorildi. Hastalarin 22’ sinde bu olaylar birer advers reaksiyondu ve dokuz hastada
vorikonazol tedavisinin kesilmesini gerektirdi. Hepatobiliyer advers reaksiyonlarin, tedavinin ilk iki haftasi icinde ortaya ¢ikip tigtincu haftada
maksimum siddetine ulastigi saptandi. Bir hastada amilaz ve lipaz yiiksekligi, bir hastada ventrikller ekstrasistol ve bir diger hastada ise
400allsinasyon ve korku igerikli riiyalar vorikonazol kullanimiile “olanakli” nedensellik iligkisine sahip diger advers reaksiyonlardi. Vorikonazol
iliskili herhangi bir advers reaksiyon gérilen ve goriilmeyen hastalar arasinda yas grubu, cinsiyet, primer hematolojik malignite, vorikonazol
kullanim endikasyonu, komorbidite varligi, intravenoz idame vorikonazol dozunun yas ve kiloya gore uriin etiketinde belirtilenden az ya da
normal/ fazla olmasi agisindan anlamli bir farklilik saptanmadi. Tedavi etkililigi degerlendirmesine alinan 28 hastanin tigtinde invaziv fungal
enfeksiyonda progresyon, birinde ise tedavinin yedinci glinii hematolojik malignite iliskili 61im gelistigi belirlendi.

Sonug: Vorikonazol tedavisinin ilk ayinda, en sik goriilen ve ilacin kesilmesine yol agan advers reaksiyonlar, hepatobiliyer sistem iligkili advers
reaksiyonlardi. Hasta sayisinin daha fazla oldugu prospektif calismalar gereklidir.

W Amerika Ulusal Kanser Enstitisi’niin Advers Olaylar Ortak Terminoloji Kriterleri (NCI-CTCAE) 5.0’
@ Liverpool Nedensellik Degerlendirme Araci (LCAT) ve Naranjo Yéntemi ve Diinya Saglik Orgiitii-Uppsala ilag izlem Merkezi (WHO-UMC)
Nedensellik Degerlendirme Sistemi

B Statistical Package for the Social Sciences- version 22.0 (SPSS, Inc., Chicago, IL, USA)

Anahtar Kelimeler: Vorikonazol, advers olay, advers reaksiyon, invaziv fungal enfeksiyon, pediatrik populasyon
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Retrospective evaluation of voriconazole-related adverse events in pediatric patients with hematological malignancies
Ozge ERTEM!?, Ozlem TUFEKCI2, Hale OREN?, Yesim TUNCOK3, Mahmut Cem ERGON*, Mukaddes GUMUSTEKIN3
1University of Health Sciences - Izmir Bozyaka Education and Research Hospital
2Dokuz Eylul University - Faculty of Medicine- Department of Pediatrics -Division of Pediatric Hematology
3Dokuz Eylul University - Faculty of Medicine- Department of Medical Microbiology

4Dokuz Eylul University - Faculty of Medicine- Department of Medical Pharmacology

Obijectives: This study retrospectively evaluated voriconazole-related adverse events in pediatric patients with hematological malignancies.
Data regarding efficacy of voriconazole was also evaluated as secondary objective.

Materials-Methods: Medical records of patients treated in pediatric hematology department between 01.09.2010 and 01.09.2020 reviewed.
Severity of the adverse events and/ or laboratory abnormalities described in medical records were graded by the NCI-CTCAE 5.0[1]. Causal
relation between voriconazole and the adverse events occurring within the first month of the therapy was evaluated using assessment
tools[2]. The events with causal relation to voriconazole are classified as adverse reaction. SPSS-22[3] was used for statistical analysis. p-
values of <0.05 were considered statistically significant.

Results: Records of 45 patients included in the study. All patients experienced an adverse event. In twenty-three patients, these events were
possible adverse reactions to voriconazole. Hepatobiliary laboratory abnormalities identified in 40 patients and 22 of them categorized as
“possible” adverse reactions and led to discontinuation of the drug in 9 patients. These reactions occurred within the first two weeks and
reached to maximum grade of severity at the third week. Other adverse reactions with “possible” causal relationship with voriconazole use
were a case of amylase and lipase elevation, a case of ventricular extra systole and a case of hallucination and nightmare. There was no
significant difference in age group, sex, hematologic diagnosis, indication of voriconazole use and intravenous maintenance dose of
voriconazole between the patients with and without an adverse drug reaction to voriconazole. Death attributable to hematological
malignancy in one patient and progression of invasive fungal infection in three patients were detected among 28 patients who were included
in efficacy evaluation.

Conclusions: Hepatobiliary abnormalities were the most common adverse reactions and the most common cause of treatment
discontinuation during the first month of voriconazole use. As retrospective evaluation entirely relies on the records, this may have negatively
affected our ability to identify all adverse reactions. Prospective studies with much larger sample size are needed.

W United States National Cancer Institute - Common Terminology Criteria for Adverse Events 5.0.

2 Liverpool Causality Assessment Tool (LCAT), the Naranjo Algorithm and World Health Organization- Uppsala Drug Monitoring Centre
(WHO-UMC) Causality Assessment System.

B Statistical Package for the Social Sciences- version 22.0 (SPSS, Inc., Chicago, IL, USA)

Keywords: Voriconazole, adverse event, adverse reaction, invasive fungal infection, pediatric population
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Ugiincii basamak egitim ve arastirma hastanesinde yapilan advers etki bildirimlerinin degerlendirilmesi
Zakir KHANZ, Emine 622, Olcay KIROGLU?, Yusuf KARATAS!
1Cukurova Universitesi Tip Fakiiltesi Tibbi Farmakoloji Ad, Adana, Tiirkiye

2 jstanbul Medeniyet Universitesi Tip Fakiiltesi Tibbi Farmakoloji Ad, istanbul, Tiirkiye

Amag: Bu calisma, iglincii basamak egitim ve arastirma hastanesinde, yatan hastalarda bildirilen advers ilag reaksiyonlarinin (AiR) oranini ve
kalibini degerlendirmek amaciyla yapilmistir.

Gereg-Yontem: Cukurova Universitesi Balcali Hastanesi Saglik Uygulama Ve Arastirma Merkezi'nde retrospektif kesitsel bir calisma
araciligiyla, bir yil siireyle yapilan advers etki bildirimleri incelenmistir. Raporlar; demografi, AR tipi, nedensellik, siddet, ciddiyet, ilag
Ozellikleri ve sonuglari temelinde incelenmistir. ADR'lerin nedenselligini, siddetini ve ciddiyetini degerlendirmek igin sirasiyla WHO-UMC/
Naranjo algoritma 6lgegi, Hartwig ve Siegel siddet 6lgegi ve Farmakovijilans Temas Noktasi (FTN) kriterleri kullanilmistir. Veriler iki kez kontrol
edilmis ve ardindan ortalama, standart sapma (SD), frekans ve ytizde igin SPSS (versiyon 22.0) ile degerlendirilmistir.

Bulgular: Cukurova Universitesi Balcali Hastanesi Saglik Uygulama Ve Arastirma Merkezi'nde retrospektif kesitsel bir calisma araciligiyla, bir
yil siireyle yapilan advers etki bildirimleri incelenmistir. Raporlar; demografi, AR tipi, nedensellik, siddet, ciddiyet, ilag 6zellikleri ve sonuglari
temelinde incelenmistir. ADR'lerin nedenselligini, siddetini ve ciddiyetini degerlendirmek igin sirasiyla WHO-UMC/ Naranjo algoritma 6lgegi,
Hartwig ve Siegel siddet 6lgegi ve Farmakovijilans Temas Noktasi (FTN) kriterleri kullanilmigtir. Veriler iki kez kontrol edilmis ve ardindan
ortalama, standart sapma (SD), frekans ve yuzde igin SPSS (versiyon 22.0) ile degerlendirilmistir.

Sonug: Bu calisma AiR'lerin hastanede yatan hastalarda 6nemli bir sorun oldugunu géstermektedir. AiR'lerin siddetli-ciddi tiplerinin izlenmesi
ve yonetimi, daha iyi hasta bakimi igin degerli olacaktir.

Anahtar Kelimeler: Advers ilag reaksiyonlari, farmakovijilans, antibiyotik, hastane
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Evaluation of adverse effect reports in tertiary education and research hospital
Zakir KHANZ, Emine 072, Olcay KIROGLU?, Yusuf KARATAS!
1Cukurova University Medicine Faculty, Medical Pharmacology Department, Adana, Turkey

2|stanbul Medeniyet University Medicine Faculty, Medical Pharmacology Department, Istanbul, Turkey

Obijectives: This study was carried out to assess the rate and pattern of adverse drug reactions (ADRs) reporting in hospitalized patients at a
tertiary education and research hospital.

Method: In Cukurova University Balcali Training and Research Hospital through a retrospective cross-sectional study, with one-year, adverse
effect reports were examined. Reports were evaluated for demography, causality, severity, seriousness, drug characteristics and outcomes.
WHO-UMC/ Naranjo algorithm scale, Hartwig and Siegel severity scale and pharmacovigilance contact point (PVCP) criteria were used to
assess the causality, severity, and seriousness of ADRs respectively. The data were double-checked and then entered into SPSS (version 22.0)
for mean, standard deviation (SD), frequency and percentage.

Results: There are a total of 61105 hospitalizations during the year, and only 20 spontaneous ADRs were submitted with an incidence rate
of 0.03%. Of these, 18 eligible ADRs reporting forms were reviewed according to inclusion criteria. ADRs related to antibiotics (38.8%) were
most frequently reported followed by antineoplastic agents (22.2%). Most of the ADRs were related to skin (33.3%). In causality assessment,
almost 50% of the reported ADRs were possible and 55.5% were moderate in severity. Moreover, about 83.3% of the ADRs were found to
be serious according to PVCP criteria. Among the total patients, 55.5% have recovered from the reactions. ADRs were reported by physicians
(66.7%) followed by an assistant doctor (16.7%).

Conclusion: This study shows that ADRs are a significant problem in hospitalized patients. Monitoring and management of severe-serious
types of ADRs would be valuable for improved patient care.

Keywords: Adverse drug reactions, pharmacovigilance, antibiotic, hospital
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Kedi ve képeklerde nanomateryal temelli kanser tedavisi

Umut Gézde OZDEMIR, Fulya USTUN ALKAN

istanbul Universitesi-Cerrahpasa, Veteriner Fakiiltesi, Farmakoloji ve Toksikoloji Anabilim Dali, istanbul, Tiirkiye

Kanser, kedi ve kopeklerde baglica 6lim nedenleri arasinda ilk siralardadir. Yas ile beraber kansere yakalanma insidensi artmaktadir.
Kemoterapinin birgok yan etkisi vardir. Nanoteknolojinin uygulanmasiyla ilag tasinmasi gelistirilmis ve bu sayede ilag hedef dokuya daha etkili
bir sekilde ulagmistir. Nanomateryallerin timor hedefleme 6zelligi pasif veya aktif olabilir. Pasif timor hedeflemede, nanomateryaller birikme
ve tutunma yetenegini timorlerde artmis gegirgenlik ve alikonma etkisi ile kullanir. Nanomateryallerin boyutu, yiizey yiiki ve sekli canli
materyallerle etkilesimi icin 6nemli parametrelerdir. Nanomateryallerin yizeyi hidrofilik bilesenlerle kaplanarak kan proteinleriyle
etkilesimlerinin ve makrofajlar tarafindan parcalanmalari en aza indirilmeye galisilir. Aktif timor hedeflemede, nanomateryallerin ylizeyi
timor spesifik molekiiller ile modifiye edilir, bdylece nanopartikdiller ekstravazasyondan sonra timor hiicrelerini daha spesifik olarak tanir.
Kanser belirtecinin taninmasinin ardindan reseptor aracili endositoz gergeklesir. Aktif hedefleme ile yliksek miktarda ilag timor bolgesine
ulasir ve daha derin tiimor penetrasyonu meydana gelir. Nanomateryal temelli kemoterapi, ilaglarin farmakokinetigini degistirerek toksisiteyi
ve yan etkileri azaltir. Paclitaxel nanoformulasyonlari (PTX), doxorubicin nanoformulasyonlari (Doxil/Caelyx, Myocet) ve cisplatin
nanoformulasyonlari (HA—Pt) veteriner onkolojide kullaniimaktadir. Nanoformulasyon sayesinde etkili ancak zayif suda ¢6zlinebilen paclitaxel
veteriner onkolojide kullanilabilmektedir. Doxil tedavilerinde kardiyotoksisite azalmis ve doz kisitlayici faktor olarak sadece kutandz deri
reaksiyonlari gézlenmistir. Cisplatin hyaluronan nanokonjugat (HA—Pt) tedavisi sonucunda cisplatinin ana yan etkisi olan nefrotoksisite
gozlenmemistir. Bu galismanin amaci nanopartikillerin veteriner onkolojide kullanimlarinin faydasini, gelisimini ve dezavantajlarini ele
almaktir.

Anahtar Kelimeler: Veteriner onkoloji, nanoteknoloji, nanoformulasyon
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Nanoparticle-based cancer treatment in veterinary oncology

Umut Gézde OZDEMIR, Fulya USTUN ALKAN

Istanbul University-Cerrahpasa, Faculty of Veterinary Medicine, Department of Pharmacology and Toxicology

Cancer is one of the main cause of death in dogs and cats. The incidence of the disease increases with age. Chemotherapy has many side
effects. The application of nanotechnology improves drug delivery, thus the drug reaches target tissue more effectively. Tumor targeting
features of nanoparticles can be passive or active. In passive tumor targeting, nanoparticles use their ability to accumulation and be retained
in tumors by enhanced permeation and retention effects. Scale, surface charge, and configuration of the nanoparticles are important
parameters for their interaction in living subjects. Nanoparticles are coated with hydrophilic components to decrease their interaction to
minimum with blood proteins and reduce their sequestration by macrophages. In active tumor targeting, the surface of nanoparticles is
modified with tumor-targeting molecules, thus nanoparticles recognize tumor cells more specifically after extravasation. After recognition
of the unique cancer marker, receptor-mediated endocytosis occurs. By active cancer-targeting method, greater amounts of drug reaches
the tumor site and deeper tumor penetration occur. Nanoparticle formulation also changes the pharmacokinetics of antineoplastic drugs,
resulting in reduced toxicity and side effects. Paclitaxel nanoformulations (PTX), Doxorubicin nanoformulations (Doxil/Caelyx, Myocet), and
cisplatin nanoformulations (HA—Pt) are being used in veterinary oncology. With the nanoformulation, effective but poor water soluble
paclitaxel can now be used in veterinary oncology. Doxil treatment demonstrated decreased cardiotoxicity but the only dose-limiting toxicity
observed was cutaneous skin reactions. Cisplatin hyaluronan nanoconjugate (HA—Pt) treatment results in no nephrotoxicity, which is the
main adverse effect of cisplatin treatment. This study aims to discuss the benefits, development, and disadvantages of the use of
nanoparticles in veterinary oncology.

Keywords: Veterinary oncology, nanotechnology, nanoformulation
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Hematolojik maligniteli pediatrik hastalarda ¢ukur plazma vorikonazol konsantrasyonlarinin incelenmesi: 6n
degerlendirme sonuglari

Mert SARILAR?, Ozge ERTEMZ, Ayberk SARAC!, Dilek ECE2, Muharrem Anil GURKANY, Burcak Tatli GUNES?,
Deniz Yilmaz KARAPINAR2, Mukaddes GUMUSTEKIN?
1Dokuz Eyliil Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, iZMIR, Tiirkiye
2gge Universitesi Tip Fakiiltesi Cocuk Hematoloji Bilim Dali, iZMIR, Tiirkiye

3izmir Saglik Bilimleri Universitesi Tepecik Egitim ve Arastirma Hastanesi, Pediatrik Hematoloji/Onkoloji Bilim Dali, iZMIR,
Turkiye

Amag: Bu calismada, hematolojik maligniteli pediatrik hastalarda vorikonazol gukur konsantrasyonlarinin dagilimi incelenmistir.

Gereg¢-Yontem: Bu calismada sunulan vorikonazol ¢ukur konsantrasyon verileri, “Hematolojik Maligniteli Pediatrik Hastalarda CYP2C19
Genotipinin Vorikonazoliin Giivenliligi ve Etkililigi Uzerine Etkisi” baglikli devam eden calismamiza dahil edilen 23 hastadan elde edilmistir.
Calismaya Dokuz Eylil Universitesi Cocuk Hastanesi Hematoloji/Onkoloji Servisi, Ege Universitesi Cocuk Hastanesi Hematoloji Servisi ve izmir
Saglik Bilimleri Universitesi Tepecik Egitim ve Arastirma Hastanesi Pediatrik Hematoloji/Onkoloji servislerinde hematolojik malignite tanisi ile
tedavi alan ve bu sirada invaziv fungal enfeksiyon tanisi ya da profilaksisi amaciyla vorikonazol kullanan iki yas ve tstl hastalar dahil edilmistir.
Hastalarin ebeveynlerinden bilgilendirilmis olur, kendilerinden ise yazili riza alinmistir. Vorikonazoliin 9. dozundan 30 dk 6nce EDTA’ I tiipe 3
mL tam kan 6rnegi alinmig, hemen plazmalari ayrilarak -200C" da dondurulmustur. Dondurulan plazma 6rnekleri soguk zincir korunarak dig
laboratuvara ulastirilmig ve burada LC-MS/MS* ydntemi ile vorikonazol gukur plazma konsantrasyonu tayini yapilmistir. Veriler SPSS-22
programi ile analiz edilmistir.

Bulgular: Calismaya su ana kadar dahil edilen hastalarin 22’sinde vorikonazol primer profilaksi, birinde ise tedavi endikasyonunda
kullanilmistir. Hastalarda ¢ukur plazma vorikonazol konsantrasyonlarinin ortanca degeri 0.37 mcg/mL (IQR: 0.83)’ dir. Hastalarin besinde
(%21.7) hedef gukur konsantrasyona (1.0-5.5 mcg/mL) ulasildigi; 18’ inin (%73.8) ise ilag gukur konsantrasyonunun subterapétik oldugu
gorilmustur. Hastalarin higbirinde, vorikonazol tedavisinin ilk 30 glinii iginde ilag ile iligkilendirilebilecek bir advers reaksiyon saptanmamistir.
Vorikonazoll tedavi endikasyonunda kullanan ve ilag diizeyi subterapétik (0.52 mcg/mL) olan bir hasta, vorikonazol tedavisinin 30. giiniinden
sonra exitus kabul edilmistir.

Sonug: Bu 6n degerlendirme sonuglarina gére, hematolojik maligniteli pediatrik hastalarda standart dozlarda vorikonazol kullanimi; hastalarin
buyuk bir kisminda ilacin hedeflenen konsantrasyona ulagiimasi igin yetersizdir. Ana galisma sonuglandiginda, ¢alisma populasyonunda ilaci
metabolize eden CYP2C19 genindeki polimorfizmlerin ortaya konmasi ve daha ¢ok hastanin dahil edilmesiyle terapétik aralik disinda kalan
ilag dlzeyleri ile polimorfizm varligi arasindaki nedensellik iliskisi daha net ortaya konulacaktir.

Anahtar Kelimeler: Vorikonazol gukur konsantrasyonu, advers olay, advers reaksiyon, invaziv fungal enfeksiyon, pediatrik populasyon

406
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



P42

Evaluation of plasma voriconazole concentrations in pediatric patients with hematologic malignancy: preliminary results
of an ongoing study

Mert SARILAR?, Ozge ERTEM?, Ayberk SARAC?, Dilek ECE2, Muharrem Anil GURKAN?, Burcak Tatli GUNES3, Deniz Yiimaz
KARAPINAR?, Mukaddes GUMUSTEKIN?

1Dokuz Eylul University Faculty of Medicine, Department of Medical Pharmacology, lzmir, Turkey
2Ege University Faculty of Medicine, Department of Pediatric Hematology, Izmir, Turkey

31zmir University of Health Sciences Tepecik Training and Research Hospital, Department of Pediatrics, Division of
Hematology and Oncology, lzmir, Turkey

Objective: This study evaluated trough concentrations of voriconazole in pediatric patients with hematological malignancy.

Material-Method: Data regarding trough concentration of voriconazole is drawn from 23 patients included in our ongoing study entitled
"Influence of CYP2C19 genotype on safety and efficacy of voriconazole in pediatric patients with hematologic malignancy". Pediatric patients
who aged two and over that were hospitalized with the diagnosis of a hematologic malignancy in hematology/oncology inpatient clinics of
three major tertiary center (Dokuz Eylul University Children's Hospital, Ege University Children's Hospital and Izmir Health Sciences University
Tepecik Education and Research Hospital) and were receiving voriconazole for prophylaxis or treatment of invasive fungal infection were
included in the study. Informed consent was obtained from both the parents and the children. Before 9th dose of voriconazole, 3 mL of whole
blood sample was taken into an EDTA containing tube. The samples centrifuged immediately and the plasma fractions stored at -200C.
Maintaining the cold chain, plasma samples were sent to an external laboratory. Trough plasma concentration of voriconazole was
determined by LC-MS/MS* method. The data were analyzed using SPSS-22.

Results: Twenty-two patients received voriconazole for prophylaxis of invasive fungal infection, while one received for treatment. The median
trough plasma voriconazole concentration of the patients were 0.37 mcg/mL (IQR: 0.83). Target concentration (1.0-5.5 mcg/mL) was achieved
in five (21.7%) patients, while 18 (73.8%) patients had a subtherapeutic level. No adverse reactions attributable to the drug were detected
within the first 30 days. The patient who used voriconazole for treatment died after the 30th day of voriconazole treatment. Trough
voriconazole concentration of that patient was subtherapeutic (0.52 mcg/mL).

Conclusion: According to this preliminary evaluation, in majority of pediatric patients with hematologic malignancy, the standard dose of
voriconazole is insufficient to achieve the target concentration. Once the main study is concluded and a much larger sample size is achieved,
the causality will be assessed by revealing the polymorphisms in the CYP2C19 gene that metabolizes the drug

Keywords: Voriconazole trough concentration, adverse event, adverse reaction, invasive fungal infection, pediatric population
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Pandemi kosullarinda gelistirilen ilag veya asi calismalarinda faz-1 merkez gereklilikleri ve yasanan sorunlar
Ahmet iNAL

Erciyes Universitesi Tip Fakiiltesi Tibbi Farmakoloji Ana Bilim Dali, Hakan Cetinsaya lyi Klinik Uygulama ve Arastirma Merkezi,
Kayseri, Turkiye

Amag: Pandemi kosullarinda gelistirilen ilag veya asilarin Faz 1 agamasinda klinik arastirma yapilan merkezin gereklilikleri ve yasanan sorunlar
hakkinda bilgi vermek hedeflenmistir.

Gereg-Yontem: Gelistirilen ilag veya asi adayinin Hakan Cetinsaya lyi Klinik Uygulama ve Arastirma merkezinde Faz 1 galismalari yapiimistir.
Bu galisma esnasinda Gondlli kayit ve tarama ve izolasyon islemleri, Klinik islemleri, ilag veya asilarin saklama odasi gereklilikleri, alinan
orneklerin depolama ve transfer islemleri, gerekli olmasi halinde yogun bakim sartlari, personelin pandemiye karsi almasi gereken énlemler
ve arsivlenme gereklilikleri incelenmistir.

Bulgular: Klinik personeli tarafindan tiim koruyucu 6nlemleri alarak kabul edilen génlliler, kayit, olur ve PCR testinden sonra klinige en yakin
otelde izolasyona alinmistir. Géndlliilerin ikinci giin muayene ve laboratuvar islemleri klinige transferleri saglanarak yapilmistir. izolasyon
sonunda gonillulere ilag ya da asi uygulamasi yapilarak klinikte takipleri saglanmistir. Gonulltler klinikte kaldiklari sirece bos zamanlarini
gegirecegi dinlenme alanlari temin edilmistir. Klinikte kalinan siire boyunca maske, mesafe, temizlik kurallarina uyum konusunda sik sik
uyarilmis, maskeler diizenli olarak 4 saatte bir degistirilmistir. Tibbi acil durumlar igin alarm sistemi gonallinin kullandig alanlara
yerlestirilmis ve kullanilmistir. Sorumlu personel tarafindan klinikte kullanilan tim cihazlarin kalibrasyonlari takip edilerek yaptirilmasi
saglanmistir. Arastirmada kullanilan asilar sicaklik ve nem kontroll olan, dogrudan giines isigina maruz kalmayan odada saklanmistir. Asi
saklama odasi 1si ve nem kaydindaki degisimlere karsi alarm sistemi ile donatilmistir. Advers olaylara karsi kullanilacak ilaglarda ayni sartlarda
saklanmistir. Aragtirmadaki tibbi kayitlarin argivlendigi alanin yangina dayanikli, 1si ve nem takibi yapilan uygun genislikte olmasi saglanmistir.
Gondulltler klinikten ayrildiktan sonra ara vizitler igin klinige her geldiklerinde gerekli islemler yetkili personel tarafindan yapiimistir.

Sonug: Gelistirilen ilag ya da asi adayinin Faz 1 klinik arastirmasi, insanlar tzerinde ilk defa uygulanan saghklh gondlliler ile yiratilmus
gahigmalardir. Arastirma sirasinda klinik merkezin sorumluluklar ve yapmasi gerekenler gerek dis gerekse i¢ denetimler ile belirlenerek
tamamlanmistir. Arastirmada en 6nemli husus olan gonullu glivenliginin saglanmasi igin gerekli tim tedbirler alinmigtir.

Anahtar Kelimeler: Asi, Covid-19, Klinik arastirma, Faz 1
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Phase-1 center requirements and problems experienced in drug or vaccine studies developed under pandemic conditions
Ahmet iNAL

Erciyes University, Faculty of Medicine, Hakan Cetinsaya Good Clinical Practise and Research Center

Objectives: It is aimed to provide information about the requirements and problems of the center where clinical research is carried out in
the Phase 1 of drugs or vaccines developed under pandemic conditions.

Materials-Methods: Phase 1 studies of the developed drug or vaccine candidate were carried out at the Hakan Cetinsaya Good Clinical
Practice and Research Center. During this study, Volunteer registration and screening and isolation procedures, clinical procedures, storage
room requirements of drugs or vaccines, storage and transfer procedures of samples taken, intensive care conditions if necessary,
precautions to be taken by personnel against the pandemic and archiving requirements were examined.

Results: The volunteers, who were accepted by the clinical staff by taking all protective measures, were isolated in the hotel closest to the
clinic after registration, consent and PCR testing. On the second day, examination and laboratory procedures of the volunteers were carried
out by transferring them to the clinic. At the end of the isolation, the volunteers were followed up in the clinic by administering drugs or
vaccines. Resting areas were provided for the volunteers to spend their free time during their stay at the clinic. During the stay in the clinic,
masks were frequently warned about compliance with the mask, distance and cleaning rules, and the masks were changed regularly every 4
hours. For medical emergencies, the alarm system was placed and used in the areas used by the volunteer. The calibrations of all the devices
used in the clinic were followed by the responsible staff and it was ensured that they were made. The vaccines used in the study were stored
in a room with temperature and humidity control and not exposed to direct sunlight. The vaccine storage room is equipped with an alarm
system against changes in temperature and humidity recording. Drugs to be used against adverse events were stored under the same
conditions. It was ensured that the area where the medical records in the research were archived was fire resistant, and had an appropriate
width where heat and humidity were monitored. After the volunteers left the clinic, the necessary procedures were carried out by authorized
personnel each time they came to the clinic for interim visits.

Conclusions: The Phase 1 clinical trial of the drug or vaccine is the first study conducted on humans with healthy volunteers. During the
research, the responsibilities and actions of the clinical center were determined by both external and internal audits and completed. All
necessary measures were taken to ensure the safety of volunteers, which is the most important issue in the study.

Keywords: Vaccine, covid-19, clinical trials, Phase 1
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Bir liniversite hastanesine bagvuran zehirlenme olgularina uygulanan ekstrakorporeal tedavi yontemlerinin
degerlendirilmesi

Pelin KOCAZ, Nil HOCAOGLU AKSAY?, Cihan HEYBELI2, Serkan YILDIZ2, Ali CELiK?
1Dokuz Eyliil Universitesi Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, izmir, Tiirkiye

2Dokuz Eylil Universitesi Tip Fakiiltesi i¢ Hastaliklari Anabilim Dali, Nefroloji Bilim Dali, izmir, Tirkiye

Amag: Calismada, 01 Ocak 2011-31 Aralik 2017 tarihleri arasinda Dokuz Eyliil Universitesi Tip Fakiiltesi (DEUTF) ilag ve Zehir Danisma
Merkezi’ne (ZDM) danisilan ve ekstrakorporeal tedavi yontemleri uygulanan zehirlenme olgularinin degerlendirilmesi amaglandi.

Gereg¢-Yontem: Kesitsel ve tanimlayici nitelikteki aragtirmada, ekstrakorporeal tedavi yontemi uygulanan olgularin demografik verileri,
zehirlenme 6zellikleri, klinik belirti ve bulgulari, uygulanan ekstrakorporeal tedavi ve ekstrakorporeal tedavi disi yontemler, izlem ve sonug
verileri degerlendirildi. DEUTF ZDM, Nefroloji Bilim Dali kayit formlari ve hastane otomasyon sisteminden elde edilen veriler, SPSS-24 (SPSS
INC., Chicago, IL, USA) programina kaydedildi. istatistiksel analizde Student’in t-testi, Mann-Whitney U, ki-kare testi, Fisher’s exact test ve
lojistik regresyon analiz yontemleri kullanildi.

Bulgular: Calismaya zehirlenme nedeniyle ekstrakorporeal tedavi yontemi uygulanan 75 kisi dahil edildi. Genel yas ortalamasi 51.5+19.7 yil
olup, erkek olgular gogunluktaydi (45, %60.0). Olgularin %58.7’si akut, %25.3’U kronik, %16.0"1 kronik zeminde akut zehirlenme olarak
degerlendirildi. Zehirlenmelerin %58.7’si istem disi, %41.3’U istemli idi. En sik zehirlenme etkenleri sirasiyla metanol (%37.3), lityum (%18.7),
karbamazepin (%10.7) ve digoksindi (%6.7). Bagvuru sirasinda olgularin %2.7’sinde (2) klinik belirti ve bulgunun olmadigi, %24.0’nda hafif,
%26.7’sinde orta, %46.7’sinde ise agir klinik belirti ve bulgularin gorildigii saptandi. Tim hastalara uygulanan ekstrakorporeal tedavi yontemi
“hemodiyaliz” olup, olgularin yaklasik Ggte birine (%29.3) 6zgiil antidot tedavisi uygulandigi saptandi. Hemodiyaliz uygulama nedeni, olgularin
%74.7’sinde “maruz kalinan maddenin eliminasyonunun artirilmasi” iken, %25.3’tinde “renal destek amagli” idi. Hemodiyaliz sirasinda en sik
gorilen komplikasyon hipotansiyondu. Olgularin %26.7’si servise yatirilip, %73.3’U yogun bakimda izlendi. 50< yas erkeklerin yogun bakima
yatirilma orani kadinlara gére anlamli 6lgtide yiksek idi (p<0.05). Olgularin 21'i (%28.0) 6ldu.

Sonug: Ekstrakorporeal tedavi uygulanan zehirlenme olgularinin timine destek tedavi ve hemodiyaliz uygulanmistir. Ayrica, sagkalim
tizerinde etkili faktorler olarak tespit edilen; mekanik ventilasyon ihtiyaci, hastanin 50 yas ve tizerinde olmasi, basvuru sirasinda GKS’nun 8’in
altinda olmasi, hemodiyaliz sirasinda hipotansiyon gelisimi, kan pH ve bikarbonat degerlerinin disik olmasi nemlidir ve tedavi ydonetiminde
dikkate alinmalidir.

Anahtar Kelimeler: Zehirlenmeler, Ekstrakorporeal Tedavi, Metanol, ilag ve Zehir Danisma Merkezi
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Evaluation of extracorporeal treatment methods in poisoned patients admitted to an university hospital
Pelin KOCA!?, Nil HOCAOGLU AKSAY?, Cihan HEYBELI2, Serkan YILDIZ2, Ali CELiK2
1Dokuz Eylul University, School of Medicine, Department of Medical Pharmacology, izmir, Turkey

2Dokuz Eylul University, School of Medicine, Division of Nephrology, Department of Internal Medicine, izmir, Turkey

Objective: To evaluation poisonings concerning treated with extracorporeal methods that were consulted to Dokuz Eylul University Drug and
Poison Information Center (DEUDPIC) between January 01, 2011 and December 31, 2017.

Method: In this cross-sectional, descriptive study, demographic data of patients, characteristics of exposures, clinical signs and symptoms,
extracorporeal treatment and non-extracorporeal treatment methods, clinical follow-up and outcomes of poisonings were evaluated. The
data obtained from standard forms of DEUDPIC, Nephrology Department and data of hospital automation system and then recorded to SPSS-
24 (SPSS INC., Chicago, IL, USA) program. Student's t-test, Mann-Whitney U, chi-square test, Fisher's exact test and logistic regression analysis
were used for statistical analysis.

Results: Seventy-five patients who had been treated with extracorporeal treatment for poisoning were included in the study. The mean age
of cases was 51.5+19.7 years, and males were dominating (45, 60.0%). Acute exposures were the main type of exposures in 58.7% of the
cases, followed by chronic exposure (25.3%) and acute toxicity on chronic use (16.0%). Unintentional exposures were more common (58.7%)
than intentional exposures (41.3%). The most frequent agent were methanol (37.3%), lithium (18.7%), carbamazepine (10.7%) and digoxin
(6.7%), respectively. There were no clinical signs and symptoms in 2.7% (2) of the cases, 24.0% (18) had mild, 26.7% (20) moderate, 46.7%
(35) had severe signs and symptoms of toxicity. In all cases, the hemodialysis was performed. Specific antidotes were given in approximately
one third (29.3%) of the cases. The reason of hemodialysis was “increased elimination of the toxin” in 74.7% and “renal support” in 25.3% of
the cases. The most common complication during hemodialysis was hypotension. While most of the cases (73.3%, 55) were transferred to
the intensive care unit, 26.7% of patients were observed in the emergency room. It was found that the rate of requirement for observation
and treatment in intensive care unit was significantly higher in males aged 50 and older than females (p<0.05). 21 cases were died (28.0%).

Conclusion: Supportive treatment and hemodialysis were performed in all cases who had been treated with extracorporeal treatment. In
addition, important factors on mortality were identified as; requirement of mechanical ventilation, age 50 and over, GCS below 8 at
admission, hypotension development during hemodialysis, low blood pH and bicarbonate values are important and should be considered in
the management of treatment.

Keywords: Poisonings, Extracorporeal Treatment, Methanol, Drug and Poison Information Center
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Farmakogenetik testler: 2016-2021 arasi olgu sunumlarinin analizi
Nebile HATIBOGLU, Ozkan KAM, Elif OGUZ, Berna TERZIOGLU BEBITOGLU

istanbul Medeniyet Universitesi Tip Fakiiltesi Tibbi Farmakoloji Ad, istanbul, Tiirkiye

Amag: Farmakogenetik, son birkag yilda hekimlerin advers etkileri dnlemek veya ilag etkinligini artirmalarina yardimci olarak yayginlasmistir.
Amacimiz, farmakogenetik degerlendirmelere iliskin yakin zamandaki vaka raporlarinin, tedavinin bireysellestirilmesinde olasi kullanimina
dikkat gekmek igin tespit etmekti.

Gereg¢-Yontem: 2016-2021 yillari arasinda olgu sunumlarinda "farmakogenetik" ve "polimorfizm" arama terimlerini kullanarak pubmed
literatiir taramasi yapildi. 32 olgunun farmakogenetik test bulgulari incelendi.

Bulgular: Timidilat sentaz gen ve dihidropirimidin dehidrogenaz gen polimorfizmlerine bagh kapesitabin kaynakl doért toksisite kaydedildi.
Statin, sertralin ve rosuvastatin ile kaydedilen rabdomiyoliz sirasiyla, CYP3A4 ve SLCO1B1 polimorfizmleri; CYP2C19, SLC6A4 polimorfizmleri
ve CYP2C19, NPC1L1 ve OBSCN gen mutasyonlarina bagl idi. Kolsisin kaynakli miyopatide ABCB1 polimorfizmi bildirilmistir.

CYP2C19 ve CYP2C19 polimorfizmlerine bagh sitalopram-asiri doz ve diisiik bupropion-hidroksibupropion diizeylerinin oldugu psikiyatrik
ilaglarla ilgili raporlar bildirilmistir. CYP1A2, CYP2D6, CYP3A4 ve CYP2C19 polimorfizmi ile ilgili klomipramin advers reaksiyonlari; CYP2D6
polimorfizmlerine bagl antipsikotik tedaviye direng, CYP2D6 ve CYP2C19 polimorfizme bagli venlafaksin iliskili kalp yetmezligi saptandi.
CYP2D6 polimorfizmlerine bagl duloksetin, venlafaksin ve ketiapin toksisitesi kaydedildi. Ayrica bagka bir olguda CYP2D6 polimorfizmine bagli
analjezik direngli venookliizif agri tanimlanmistir.

Diger vakalar; CYP2B6 polimorfizmi ile iliskili ifosfamide bagli ensefalopati; CYP3A4 polimorfizmi ile iligkili sunitinib kaynakli miyelosupresyon;
MTHFR varyanti ile ilgili 5-FU kaynakl geri donustimstiz nefropati; MTHFR ve ADORA2A polimorfizmlerine bagh metotreksat tedavisinde
basarisizlik; TPMT polimorfizmi ile ilgili azatioprin kaynakli advers ilag reaksiyonlari ve UGT1 ve niikleer reseptor PXR polimorfizmi ile ilgili
sorafenib kaynakli ciddi toksisiteler idi.

CYP3A4 ve CYP3AS5 polimorfizmleri yetersiz takrolimus kan seviyelerine ve diger bir ABCB1 gen mutasyonu takrolimus toksisitesine neden
olmustur. Antiretroviral toksisitesi olan HIV pozitif hastada DRD3 polimorfizmi vardi. Bir hastada 5-FU tedavisinden sonra MTHRF gen
polimorfizmine bagli fulminan hepatit gelisti. Nebivololin neden oldugu hiperkalemide ADRB1-B2 polimorfizmi tanimlandi. CYP2C9
polimorfizmi olan bir hastada varfarin doz ayarlamasi gerekti.

Sonug: Farmakogenetik testlerin vaka raporlari konunun klinik dnemini agiga ¢ikarmaktadir.

Anahtar Kelimeler: farmakogenetik test, polimorfizm, bireysellestirilmis tedavi
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Pharmacogenetic testing: case report analyses between 2016-2021

Istanbul Medeniyet University Faculty of Medicine Department of Medical Pharmacology

Obijectives: Pharmacogenetics became prevalent over the past several years helping physicians to prevent adverse events or improve drug
efficacy. Our aim was to detect recent case reports of pharmacogenetic considerations to highlight the possible usage in treatment
individualization.

Materials-Methods: We performed The pubmed literature review using search terms "pharmacogenetics” and “polymorphism" in case
reports between 2016-2021 was performed. The pharmacogenetic testing findings of 32 cases are surveyed.

Results: Four capecitabin-induced toxicity due to thymidylate synthase gene and dihydropyrimidine dehydrogenase gene polymorphisms
were noted. Rhabdomyolysis with statin, sertraline and rosuvastatin noted due to CYP3A4 and SLCO1B1 polymorphisms; CYP2C19, SLC6A4
polymorphisms and CYP2C19, NPC1L1 and OBSCN gene mutations, respectively. ABCB1 polymorphism in colchicine-induced myopathy was
reported. Reports of psychiatric drugs including citalopram-overdose and low bupropion-hydroxybupropion levels due to CYP2C19 and
CYP2C19 polymorphisms were reported, respectively. Clomipramine adverse reactions related to CYP1A2, CYP2D6, CYP3A4 and CYP2C19
polymorphism; resistance to antipsychotic treatment related to CYP2D6 polymorphisms, venlafaxine-associated heart failure related to
CYP2D6 and CYP2C19 polymorphisms were detected. Duloksetin, venlafaksin and ketiapin toxicity related to CYP2D6 polymorphisms were
noted. Also, CYP2D6 polymorphism related analgesic-resistant venoocclusive pain was described in another case. Other cases were;
Ifosfamide-induced encephalopathy related with CYP2B6 polymorphism; sunitinib-induced myelosuppression related with CYP3A4
polymorphism; 5-FU-induced irreversible nephropathy related with MTHFR varyant; unsuccessful methotrexate treatment related to MTHFR
and ADORA2A polymorphisms; azathioprine-induced advers drug reactions related to TPMT polymorphism and sorafenib-induced severe
toxicities related to UGT1 and nuclear receptor PXR polymorphism. CYP3A4 and CYP3AS5 polymorphisms caused insufficient tacrolimus blood
levels and other ABCB1 gene mutation caused tacrolimus toxicity. HIV-positive patient with antiretroviral toxicity has DRD3 polymorphism.
One patient developed fulminant hepatitis after 5-FU treatment with MTHRF gene polymorphism. ADRB1-B2 polymorphism identified in
nebivolol-induced hyperkalemia. Warfarin dose adjustment was needed in a patient with CYP2C9 polymorphism.

Conclusions: The case reports of pharmacogenetic testing revealed its clinical significance.

Keywords: pharmagogenetic testing, polymorphism, treatment individualization
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P46
Palyatif bakim merkezi hastalarinda polifarmasinin degerlendirilmesi

Fatma Sinem SAMiM, Zekiye DOGANTURK, Zeynep Pinar APAYDIN, Belgin ALASEHIRLI

Gaziantep Universitesi Tibbi Farmakoloji Anabilim Dali, Gaziantep, Tiirkiye

Amag: Diinya Saglik Orgiitii (DSO) palyatif bakimi “yasami tehdit eden durumlarda, sorunlarla karsi karsiya olan hastalarin ve ailelerin yasam
kalitesini, agrilarini, fiziksel, psikososyal boyuttaki diger sorunlarini erken dénemde belirleyip degerlendirerek ve tedavi eden bir yaklagim”
olarak tanimlamaktadir. Palyatif bakim gerektiren hastaliklar DSO tarafindan belirlenmis olup hastalara palyatif bakim merkezlerinde
semptomlari (agri, dispne, yorgunluk vb.) hafifletmeye yonelik farmakolojik ve nonfarmakolojik yontemler kullanilarak konforlu bir yasam
sunulmak istenmektedir. Palyatif bakim merkezinde uygulanan tedavilerle kuratif bir sonuca ulagilamamasi ve hastalarda komorbid
hastaliklarin goklugu nedeniyle polifarmasi ile siklikla karsilagilmaktadir ve bu durum ilag yan etkisinde, ilaglar arasi etkilesim riskinde, tedavi
maliyetinde, hospitalizasyon gereksiniminde, medikal tedaviye uyumsuzluk oranlarinda artisa sebep olmaktadir. Bu kapsamda, ¢alismada
Gaziantep Universitesi Tip Fakiiltesi Nevin Eruslu Palyatif Bakim ve Umut Evi’nde tedavi géren hastalarin polifarmasi ve komorbid hastaliklar
agisindan degerlendirilmesi amaglanmistir.

Gereg Yontem: Arastirma kesitsel ve prospektif olarak planlanmistir. Aralik 2019 — Mart 2020 tarihleri arasinda Gaziantep Universitesi Tip
Fakultesi Nevin Eruslu Palyatif Bakim ve Umut Evi'nde yatan 100 farkli hasta dahil edildi. Hastalarin demografik 6zellikleri, komorbid
hastaliklari ve kullandiklari ilaglara dair bilgiler hastane kayitlari incelenerek elde edilmis olup hastanin kullandigi ilaglar incelenirken ilag
sayisinin 5 ve 5’in Uzerinde olmasi polifarmasi olarak kabul edilmistir.

Bulgular: Calismaya dahil edilen 100 hastanin %55’i erkek, %45’i kadin olup hastalarin yas ortalamasi 72.4 olarak belirlenmistir. Hastalarda
en sik saptanan komorbid hastaliklar diyabet (%26) alzheimer (%6) ve kardivaskiler (%4) hastaliklardir. Hastalarin %89’unda polifarmasi
saptanmis olup tedavide en sik kullanilan ilaglar Tablo-1’de belirtilmistir.

Tablo-1: Palyatif Bakim Merkezi'nde En Sik Kullanilan ilaglar
ilag Kullanim orani (%)

Pantoprozol 86

Meropenem 52

Enoksaparin 44

insiilin (aspart, graljin) 36

Tramadol 29

Sonug: Cogunlukla ileri yas hastalarin bulundugu palyatif bakim merkezlerinde verilen tedavi esnasinda farmakodinamik ve farmakokinetik
dlizeyde olusabilecek ilag etkilesimleri ve ilag yan etkiler agisindan polifarmasi dikkat edilmesi gereken bir konudur.

Anahtar Kelimeler: Palyatif Bakim, Polifarmasi, Komorbid hastalk
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Evaluation of polypharmacy in patients of palliative care center

Fatma Sinem SAMIiM, Zekiye DOGANTURK, Zeynep Pinar APAYDIN, Belgin ALASEHIRLI

Gaziantep University Faculty of Medicine, Departent of Medical Pharmacology

Obijectives: The World Health Organization (WHO) describes palliative care as an approach that improves quality of life by evalueting and
treating pain, and other physical and psychosocial problems of patients and families facing problems in life-threatening situations. Diseases
requiring palliative care have been determined by WHO and palliative care provides patients a comfortable life in palliative care centers by
using pharmacological and non-pharmacological methods to reduce symptoms (pain, dyspnea, fatigue, etc. ). Inability to achieve a curative
result with the treatments applied in the palliative care centers and excessive comorbid diseases in the patients constitues polypharmacy
and it increases drug side effects, the risk of interaction between drugs, the cost of treatment, the need for hospitalization and the rates of
non-compliance with medical treatments. In this study, it was aimed to evaluate polypharmacy and comorbid diseases in the patients treated
in Gaziantep University Medical Faculty Nevin Eruslu Palliative Care and Hope Home.

Materials-Methods: The research was planned as cross-sectional and prospective. Between December 2019 and March 2020, 100 different
patients were included who hospitalized in Gaziantep University Faculty of Medicine Nevin Eruslu Palliative Care and Hope Home.
Demographic characteristics of the patients, their comorbid diseases and the drugs they used were obtained by examining the hospital
records and having 5 or more than 5 drugs were accepted as polypharmacy.

Results: 100 patients were included in the study, %55 were male and %45 were female and the mean age of the patients was 72.4. The most
common comorbid diseases detected in patients are diabetes (%26), Alzheimer's disease (%6) and cardiovascular diseases(%4).
Polypharmacy was detected in % 890of the patients and the most commonly used drugs in the treatments are listed in Table-1.

Table-1: Most Frequently Used Drugs in Palliative Care Center Drug Ratio of use (%)
Pantoprazole 86

Meropenem 52

Enoxaparine 44

Insulin (aspart, graljin) 36

Tramadol 29

Conclucion: Polypharmacy is an issue that needs attention in terms of drug interactions and drug side effects that may occur at the
pharmacodynamic and pharmacokinetic level during the treatment given in palliative care centers where mostly elderly patients are present.

Keywords: Palliative care, Polypharmacy, Comorbid disease
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Ulseratif kolit hastalarinda mesalazin ile tedaviden énce ve sonra inflamasyonla iligkili mikrorna diizeylerinin analizi
Zeliha Merve EROGLU?, Muradiye NACAK?, Nimet YILMAZ2, Giilper NACARKAHYA3
1Gaziantep Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali
2Sanko Universitesi Tip Fakiiltesi, Dahiliye Anabilim Dali, Gastroenteroloji Bilim Dali

3Gaziantep Universitesi Tip Fakiiltesi Tibbi Biyoloji Anabilim Dali

Amag: Ulseratif kolit (UK), kolonu rektumdan proksimale dogru saglam kisim birakmadan tutan, yiizeyel mukozal tutulum gosteren, remisyon
ve alevlenmelerle seyreden, sindirim sistemi digindaki sistemleri de tutan, kronik, inflamatuar bir barsak hastaligidir. MikroRNA (miRNA)’ lar
kiglk kodlamayan RNA molekilleri olup; gen ifadesinin transkripsiyonel ve post-transkripsiyonel diizenlenmesinde fonksiyon gosterir ve
inflamatuar yanit gelisiminde etkileri bulunmaktadir. Calismamizin amaci UK hastaligi tanisi almis ve mesalazin tedavisine karar verilmis
gonullulerde tedavi 6ncesinde ve sonrasinda miRNA-744-3p, miR-17-5p ve miR-320a’nin ekspresyon seviyelerinde meydana gelebilecek
degisimleri belirlemek ve hastalik igin spesifik bir biyobelirteg olup olmadigini saptamaktir.

Gereg ve Yontem: Ulseratif kolit hastaligi teshisi konmus ve mesalazin tedavisine baglanilmasina karar verilmis 18-65 yas arasi 20 hasta ile
incelemeler sonucunda inflamatuar olmayan barsak hastaligi tanisi konan 18-65 yas arasi 20 gonulli ¢alismaya dahil edildi. MikroRNA-744-
3p, miRNA-320a ve miRNA-17-5p ekspresyon seviyeleri UK hastalarinin (mesalazin tedavisi &ncesi ve sonrasinda) ve inflamatuar olmayan
barsak hastaligi olan kontrol grubunun plazmasindan quantitative real-time PCR (qRT-PCR) yontemi kullanilarak analiz edildi. Gruplar arasinda
miRNA seviyelerinin karsilastiriimasi igin 0,05 diizeyinde anlamli; gruplar arasi karsilagtirmalarda Mann Whitney u testi, grup igi
karsilastirmalarda Wilcoxon testi kullanildi.

Bulgular: Tedavi 6ncesi hastalarda miRNA-744-3p, miRNA-320a ve miRNA-17-5p gen ekspresyon seviyelerinde kontrol grubuna goére anlamli
bir fark bulunamamistir (p>0.05). Tedavi 6ncesi grup ile tedavi sonrasi grup arasinda miRNA diizeylerinde anlamli fark bulunmamistir (p>0.05).

Sonug: Ulseratif kolit hastaligi ve inflamasyonla iliskili miRNA-744-3p, miRNA-320a ve miRNA-17-5p arasindaki iligki literatiirde ilk kez bu
calismada degerlendirilmis olup bu miRNA’larin UK hastaligi icin spesifik biyobelirtecler olmadigi, mesalazin ile tedavi éncesi ve sonrasi bu
miRNA seviyelerinde farklilik bulunmadig, dolayisiyla bu miRNA'larin mesalazin tedavi yaniti ile iligkili olmadigi gosterilmistir. Sonuglarimizin
dogrulanmasi igin daha biytik hasta gruplarinda ¢alismalar yapilmasi gerekmektedir.

Anahtar Kelimeler: UK: ULSERATIF KOLIT, miRNA: mikroRNA, mesalazin

Bu ¢alisma Gaziantep Universitesi Bilimsel Arastirma Birimi tarafindan desteklenmistir (BAP, TF.DT.20.04).
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Analysis of inflammation-related microrna levels before and after treatment with mesalazin in patients with ulcerative
colitis

Zeliha Merve EROGLU?, Muradiye NACAK?, Nimet YILMAZ2, Giilper NACARKAHYA3

1Gaziantep Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali
2Sanko Universitesi Tip Fakiiltesi, Dahiliye Anabilim Dali, Gastroenteroloji Bilim Dali

3Gaziantep Universitesi Tip Fakiiltesi Tibbi Biyoloji Anabilim Dali

Objective: Ulcerative colitis (UC) is a chronic, inflammatory bowel disease that involves the colon from the rectum to the proximal without
leaving any intact part, shows superficial mucosal involvement, progresses with remission and exacerbations, and also affects systems other
than the digestive system. MicroRNAs (miRNAs) are small non-coding RNA molecules; it functions in the transcriptional and post-
transcriptional regulation of gene expression and has effects on the development of inflammatory response. The aim of our study is to
determine the changes that may occur in the expression levels of miRNA-744-3p, miR-17-5p and miR-320a before and after the treatment in
volunteers diagnosed with UC and decided on mesalazine treatment, and to determine whether there is a specific biomarker for the disease.

Materials and Methods: Twenty patients aged 18-65 years who were diagnosed with ulcerative colitis and decided to start mesalazine
treatment, and 20 volunteers aged 18-65 years who were diagnosed with non-inflammatory bowel disease as a result of the investigations
were included in the study. Expression levels of microRNA-744-3p, miRNA-320a and miRNA-17-5p were analyzed using quantitative real-time
PCR (gRT-PCR) from the plasma of UC patients (before and after mesalazine treatment) and control group with non-inflammatory bowel
disease. Significant at the 0.05 level for comparison of miRNA levels between groups; Mann Whitney u test was used for intergroup
comparisons and Wilcoxon test was used for intragroup comparisons.

Results: There was no significant difference in miRNA-744-3p, miRNA-320a and miRNA-17-5p gene expression levels in patients before
treatment compared to the control group (p>0.05). There was no significant difference in miRNA levels between the pre-treatment group
and the post-treatment group (p>0.05).

Conclusion: The relationship between ulcerative colitis disease and inflammation-related miRNA-744-3p, miRNA-320a and miRNA-17-5p was
evaluated for the first time in the literature in this study. It was shown that there was no difference in miRNA levels, thus these miRNAs were
not associated with mesalazine treatment response. Studies in larger patient groups are needed to confirm our results.

Keywords: Ulcerative Colitis: UC, microRNA: miRNA, mesalazine

This study was supported by Scientific Research Projects Governing Unit (BAP, TF.DT.20.04).

417
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



P48

Fibromiyalji sendromlu hastalarda serum kolin, leptin diizeyleri ve klinik bulgu arasindaki iliski: olgu-kontrol ¢aligmasi,
ara analiz sonuglan

Elif BARIS?, izel USTUNKOL2, Gokalp Arif UTKUGUN?, Oguzhan SIMSEK?, Elif AKALINZ, Emre HAMURTEKIN3, Ayse GELALZ,
Reyhan UCKU%, Mualla Aylin ARICI?

1Dokuz Eyliil Universitesi Tip Fakiiltesi Tibbi Farmakoloji AD, izmir, Tiirkiye
2Dokuz Eyliil Universitesi Tip Fakiiltesi, Fizik Tedavi ve Rehabilitasyon AD, izmir, Tiirkiye
3Dogu Akdeniz Universitesi Eczacilik Fakiltesi Farmakoloji AD, Gazimagosa, KKTC

4Dokuz Eyliil Universitesi Tip Fakiiltesi Halk Saghgi AD, izmir, Turkiye

Amag: Fibromiyalji Sendromu (FMS), etiyolojisi tam olarak bilinmeyen, kas iskelet sisteminin kronik agrili bir hastaligidir. Kolin analjezik, anti-
inflamatuvar etkili endojen bir maddedir. Leptin, agri ve inflamatuvar yanitta artis gosteren bir adipokindir. Calismanin amaci, FMS olan ve
olmayan bireylerde serum kolin, leptin ve agri dizeylerini karsilagtirmaktir.

Gereg-Yontem: Arastirmamiz bir olgu kontrol ¢calismasidir. FMS tanili hastalar (olgular), Dokuz Eyliil Universitesi Tip Fakiiltesi Fizik Tedavi ve
Rehabilitasyon Poliklinigi'ne bagvuran gondlliilerden, kontrol grubu ise, benzer cinsiyetteki, saglikh géndllilerden olusmaktadir. Gondallilerin
achk kan orneklerinden elde edilen serumlarda kolin ve leptin diizeyleri ELISA yontemiyle dlgUlmustir. Agn siddetinin belirlenmesi igin
numerik degerlendirme 0lgegi (0-10 cm gorsel analog skala, VAS) kullaniimistir. Gruplar arasindaki farkin degerlendirilmesinde Student’s t-
testi, FMS’lu gonullilerde, serum kolin, leptin duzeyleri ve VAS arasindaki iliskinin degerlendiriimesinde ise Pearson korelasyon analizi
kullanilmigtir. P<0. 05 anlaml kabul edilmistir.

Bulgular: Ara analiz sonuglarina gore, galismaya katilan tiim gondalliler kadin ve yas ortalamasi, FMS grubunda (n=25) 45.3 + 2.5; kontrol
grubunda (n=22) 38.5 + 2.3'tiir. FMS grubunda, serum kolin ve leptin duizeyleri kontrol grubuna kiyasla diistktir; ancak kolin duizeyi arasindaki
fark sinirda anlamlidir, leptin dizeyi farki ise anlamli degildir (sirasiyla 583.8+102.5-1540+450.4 uM/L p=0.050 ve 77026+10937-
171249+47128; p=0.065). FMS’lu gondilltlerin serum kolin ve leptin dizeyleri ile VAS degerleri arasinda negatif orta diizeyde korelasyon
(sirastyla R=-0.4955, p<0.01 ve R=-0.5554, p<0.001); kolin ve leptin degerleri arasinda pozitif orta diizeyde korelasyon (R=0.4289, p<0.01)
bulunmustur.

Sonug: FMS'lu hastalarda serum kolin ve leptin diizeylerinin diisiik bulunmasi, kolin ve leptin dizeylerinin agri VAS degerleri ile negatif
korelasyon gostermesi, kolin ve leptinin FMS kaynakli agrida rolu olabilecegini disiindirmektedir. Calismamiza gonilld alimi devam
etmektedir.

Anahtar Kelimeler: Fibromiyalji Sendromu, Agri, Kolin, Leptin
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Plasma choline levels and the relation with leptin in patients with fibromyalgia syndrome: case-control study, interim
analysis results

Elif BARISY, izel USTUNKOL2, Gokalp Arif UTKUGUNZ, Oguzhan SIMSEK?, Elif AKALINZ, Emre HAMURTEKINS3,
Ayse GELAL!, Reyhan UCKU%, Mualla Aylin ARICI?
1Dokuz Eylul University, Faculty of Medicine, Dept. of Medical Pharmacology
2jzmir University Economics, Faculty of Medicine, Dept. of Medical Pharmacology
3Dokuz Eylul University, Faculty of Medicine, Dept. of Physical Medicine and Rehabilitation
4Eastern Mediterranean University, Faculty of Pharmacy, Dept. of Medical Pharmacology

5Dokuz Eylul University, Faculty of Medicine, Dept. of Public Health Epidemiology

Objectives: Fibromyalgia Syndrome (FMS) is a chronic painful disease of musculoskeletal system with unknown etiology. Choline is an
endogenous substance with analgesic, anti-inflammatory properties. Leptin is an adipokine that induces with pain and inflammation. The
aim of the study is to compare serum choline, leptin and pain levels in patients with FMS and healthy controls.

Materials-Methods: Volunteers of this case-control study applied to Dokuz Eylul University Faculty of Medicine Physical Therapy and
Rehabilitation Polyclinic and diagnosed with FMS (cases) constitute FMS group, and healthy volunteers with same sex constitute the controls.
Choline and leptin were measured by ELISA in serum from fasting blood samples of volunteers. Numerical assessment scale (0-10cm, visual
analog scale, VAS) was used to determine pain severity. Differences between groups evaluated with Student's t-test. Relationship between
serum choline, leptin levels and VAS in volunteers with FMS evaluated with Pearson correlation analysis. p<0. 05 was considered significant.

Results: Interim analysis showed that, all volunteers participating in the study were female and mean age was 45.3 £ 2.5 in FMS group (n=25)
and 38.5 + 2.3 in control group (n=22). Serum choline and leptin levels were lower in the FMS group compared to controls; however, the
difference is borderline significant (583.8+102.5-1540+450.4 uM/L p=0.050. Difference in leptin levels is not significant (77026+10937-
171249+47128, p=0.065). Negative moderate correlation between serum choline and leptin levels and VAS of volunteers with FMS (R=-
0.4955, p<0.01 and R=-0.5554, p<0.001, respectively) and positive moderate correlation between choline and leptin values (R=0.4289,
p<0.01) was determined.

Conclusions: The low serum choline and leptin levels in patients with FMS and the negative correlation of choline and leptin levels with VAS
values suggest that choline and leptin may be associated with FMS-induced pain. We continue to recruit volunteers for our study.

Keywords: Fibromyalgia Syndrome, Pain, Choline, Leptin
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Bir Universite hastanesinde saglik ¢alisanlarinin farmakovijilans ve advers ilag reaksiyonlari hakkinda bilgi, tutum ve
davraniglan

Aylin ARICIL, Oguzhan SIMSEK?, Canet iNCiR3, Ayse GELAL3, Yesim TUNCOK?4, Reyhan UCKUS5, Mukaddes GUMUSTEKiN4
1Dokuz Eyliil Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, izmir, Tirkiye

2Dokuz Eyliil Universitesi Saglik Bilimleri Enstitiisii Dokuz Eyliil Universitesi Tip Fakiiltesi Farmakoloji Anabilim Dali, Izmir,
Tirkiye

3Dokuz Eyliil Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Izmir, Tiirkiye
4Dokuz Eyliil Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, izmir, Tiirkiye

5Dokuz Eyliil Universitesi, Tip Fakiiltesi, Halk Sagligi Anabilim Dali, izmir, Tirkiye

Amag: Dokuz Eyliil Universitesi Saglik Kampisiinde gérev yapan hekim ve hemsirelerin farmakovijilans (FV) ve Advers ilag Reaksiyonlari (AiR)
konusundaki bilgi, tutum ve davraniglarinin belirlenmesi amaglanmistir.

Gereg ve Yontem: Bu kesitsel calismada anket dért bélime ayrilmistir: Saglik calisanlarinin 1.demografik 6zellikleri, FV ve AiR ile ilgili 2.bilgi,
3.tutum ve 4. davraniglari degerlendirilmistir. Bilgi duzeyi bagimli degiskendir. Bagimli ve bagimsiz degiskenler (saghk g¢alisanlarinin
demografik 6zellikleri) arasindaki iliski t-testi, bilgi duizeyi ile tutum arasindaki iliski korelasyon analizi kullanilarak degerlendirilmistir. p<0.05
istatistiksel olarak anlamli kabul edilmistir.

Bulgular: Saglik galisanlarina dagitilan 819 anketten 466'si (%56.9) yanitlanmistir. Anketi cevaplayanlarin yaridan fazlasi ( %59.2) hekimdir.
Saglik calisanlarinin toplam ortalama bilgi puani 14.1 + 3.2 olarak bulunmustur. Hekimlerin ve hemsirelerin ¢ogu, AiR'larinin rapor edilmesi
gerektigi (%93.5 ve %98.3) ve AIR raporlamasinin hasta giivenligini artirdigi (%90.8 ve %92.3) konularinda hemfikirdir. Korelasyonda bilgi ve
tutum puanlar arasinda zayif-pozitif bir iligki bulunmustur (R=0.224, p<0.001). Saglik calisanlarinin yaklasik tigte biri (%37.8) guinltk pratikleri
sirasinda AIR ile kargilastiklarini beyan etmislerdir.

Sonug: Bir {iniversite hastanesinde calisan Saglik calisanlarinin FV ve AIR konularinda bilgileri sinirli; ancak tutumlari olumludur. Saghk
galisanlarinin, 6zellikle bilgi puani yiiksek olanlarin olumlu tutumlari, bu konuda egitimin 6nemini géstermektedir.

Anahtar Kelimeler: Farmakovijilans, Advers ilag Reaksiyonu, Saglik Calisanlar, bilgi, tutum, davranis
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Knowledge, attitudes and practices of health care professionals about pharmacovigilance and adverse drug reactions in a
university hospital

ARICI M. A.1, SIMSEK 0.2, INCIR C.1, GELAL A.2, TUNCOK Y.1, UCKU R.2, GUMUSTEKIN M.1
1Dokuz Eylul University, Faculty of Medicine, Department of Medical Pharmacology, Izmir, TURKEY
2Dokuz Eylul University, Graduate School of Health Sciences, Pharmacology, lzmir TURKEY

3Dokuz Eylul University, Faculty of Medicine, Department of Publich Health, Izmir TURKEY

Objectives: It was aimed to determine the knowledge, attitudes and practices of physicians and nurses working in Dokuz Eylul University
Health Campus regarding pharmacovigilance (PV) and Adverse Drug Reactions (ADR).

Materials and Methods: In this cross-sectional study, the questionnaire is divided into four section: Health Care Professionals' (HCPs) 1.
demographics, and 2. knowledge, 3. attitudes, and 4. practices about PV and ADR were evaluated respectively. The knowledge level was the
dependent variable. The relationship between dependent and independent variables (demographic characteristics of the HCPs) were
evaluated by the t-test. The relationship between knowledge level and attitude was evaluated by using correlation analysis p<0. 05 was
considered statistically significant.

Results: Total number of 466 (56.9%) of the questionnaires which 819 distributed to HCPs were answered. The 59.2 % of the HCPs were
physicians. Total mean knowledge score of HCPs was 14.1 + 3.2. Most of the physicians and nurses were agreed the ADRs should be reported
(93.5% and 98.3%) and ADR reporting increases patient safety (90.8% and 92.3%). There had been found positive-weak relationship between
knowledge and attitude points in correlation (R=0.224, p<0.001). Approximately one third (37.8%) of HCPs stated that they reported the
ADRs they observed.

Conclusion: HCPs working in a university hospital have limited knowledge towards PV and ADR; but they have positive attitudes. The positive
attitudes of HCPs, especially those with high knowledge scores show the importance of training in this regard.

Keywords: Pharmacovigilance, adverse drug reaction, health care professionals, knowledge, attitude, practice
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ithal ilaglarla ilgili hastaya sunulan bilgi yetersizliginin ilag giivenligi ve etik sorunlar agisindan analizi
Banu BURUK?, Miiberra Devrim GUNER?, Perihan Elif EKMEKCit
1ITOBB ETU Universitesi Tip Fakultesi Tip Tarihi ve Etik ABD., Ankara, Turkiye

2TOBB ETU Universitesi Tip Fakultesi Tip Farmakloji ABD., Ankara, Ttrkiye

Amag: Hali hazirda Tiirkiye’de ruhsatlandirilmamis ilaglara erisimi saglamak tzere TiTCK ve Tiirk Eczacilar Birligi (TEB) ithal ilag birimi
olusturmustur. ilacin recete edilmesini takiben bu birim araciligi ile ilag hastaya ulastirilir. 2010-2017 yillari arasinda ithal edilen ilag
maliyetinin 12,9 Milyar ABD dolari olmasi, bu yolla erisilen ilaglarla ilgili hastaya sunulacak bilgideki yetersizlik, etik ve giivenlilik sorunlarini
beraberinde getirecektir.

Amag, ithal ilaglarla ilgili sunulan bilgileri incelemek ve yetersiz bilgi sunumunun yol acabilecegi olasi glvenlilik ve etik sorunlar
degerlendirmektir.

Gereg-Yontem: Tiirkiye ilag ve Tibbi Cihaz Kurumunun (TiTCK) sundugu ithal ilag listesinde yer alan ilaglarla ilgili hastalara sunulan bilgiler
incelendi, ana dilde sunulan bilgilerle karsilastiriidi. Etik analiz tutarhlk teorisi kullanilarak gergeklestirildi.

Bulgular: Kisa iriin bilgisi ve kullanim kilavuzunda sunulan bilgiler ilacin ithal edildigi tilke dilindedir ve yazili Tiirkge bilgi yoktur. ilagla ilgili
sinirli bilgi s6zel olarak hastanin doktoru ve TEB eczacisi tarafindan sunulmaktadir.

Yazili bilginin olmamasi hasta saghgi, sinirl kaynaklarin dikkatli kullanimi ve profesyonel etik degerler baglaminda sorunlar dogurmaktadir.
Temel etik degerlerin saglik sistemine entegrasyonundaki eksiklik, bu sorunlarin ana nedeni olarak kabul edilmelidir.

Sonug: ithal ilaglarla ilgili ana dilde sunulan bilgilerin azligi, yanlis kullanim ve advers ilag reaksiyonlarina neden olabilir. Hastalarin bilgiye
ihtiyag duyduklari her an erismeleri gerekir ve bu bilgilerin saglandigindan emin olmak diizenleyici otoritenin temel sorumluluklarindan biridir.
Bu sorumluluklar yeniden ele alinmali ve mevcut saglik sistemine 6zgii etik eksiklikler dikkate alinarak diizenlenmelidir.

Anahtar Kelimeler: ithal ilaglar, hasta giivenligi, bilgi alma hakki, tutarlilik teorisi, etik analiz
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An analysis pharmacological safety and ethics issues of insufficient information provided to patients on imported
medications

Banu BURUK?, Miiberra Devrim GUNER?2, Perihan Elif EKMEKGCit
TOBB ETU Medical School
1Department of History of Medicine and Ethics and

2Department of Medical Pharmacology. Ankara, Turkey

Obijectives: In order to provide patient access to the medications that are not licensed in Turkey yet, TMMDA and Turkish Pharmacist
Association (TPA) formed a unit to import these medications. Following prescription, the medication is imported and delivered to the patient.
All imported drugs in Turkish pharma between 2010 and 2017 amounts to USD 12 9 billion. The volume of the market is the indicator of the
importance of possible ethical issues about insufficient information to the patients.

The aim is to evaluate the information provided with imported medications and to determine the safety and ethical consequences of
insufficient information.

Materials-Methods: The list of imported medications provided by Turkish Medicine and Medical Device Agency (TMMDA) and the
information provided to the patients about these medications are evaluated and compared with the available information in native language.
Ethical analysis of the issue is done by using coherence theory.

Results: The information provided in summary of product characteristics and patient leaflet are in the language of the country which the
medication is imported from and lack written information in Turkish. A limited information about the medication is provided by patient’s
physician and TPA pharmacists’ verbally.

Lack of written information creates serious consequences in the context of patient health, prudent use of scarce resources and professional
ethical values. Deficiency in the integration fundamental ethical values in healthcare system should be considered as the main cause of these
consequences.

Conclusion: The scarcity of information received with imported medications in native language can cause misuse and adverse drug reactions.
Patients need to access the information anytime they need and making sure that this information is provided is one of the main
responsibilities of the regulatory authority. These responsibilities should be reconsidered and reorganized by taking ethical deficiencies
inherent to the existing health system into consideration.

Keywords: Imported medications, patient safety, right to receive information, coherence theory, ethical analysis
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Artilari ve eksileriyle ilaglarin yeniden kullaniimasi

Zinnet Sevval AKSOYALP

izmir Katip Celebi Universitesi Eczacilik Fakiiltesi Farmakoloji AD, izmir, Amerika Birlesik Devletleri

Amag: Atik ilag hem llkemizde hem de diinyada kontrol altina alinamamig 6nemli bir ekonomik yiik ve doga sorunudur. Tedavinin basarisiz
olmasi, istenmeyen yan etkilerin gérilmesi, hasta uyuncunun saglanamamasi ve vefat gibi durumlar nedeniyle son kullanma tarihi dolmamis
ilaglar dogaya atilmaktadir. Bu arastirmada son kullanma tarihi gegmemis ilaglari baska bir hastada kullanmanin arti ve eksilerini ve gesitli
tlkelerin bu konuya yaklasimlarini degerlendirmeyi amagladik.

Gereg-Yontem: Pubmed, Web of Science and Scopus veri tabanlari kullanilarak “(unused OR unexpired) AND (drug OR medicine OR
medication) AND reuse” seklinde tarama yapilmistir. Ayrica son kullanma tarihi dolmamis ilaglarin yonetimi hakkindaki yaklagimlar
arastinimigtir.

Bulgular: ilaglarin yeniden kullaniminin potansiyel ekonomik ve cevresel faydalarinin yani sira kullanicilarda bu ilaglara dair stabilite ve
guvenlik endigelerinin oldugu gorulmustir. Kalite ve guvenligi garanti edildigi takdirde hastalarin gogunun iade edilen ilaglari kullanmaya
istekli oldugu anlagiimaktadir. Amerika Birlesik Devletleri'nde 2001’den beri SafeNetRx ve 2005’ten beri SIRUM, Yunanistan'da ise 2016’dan
beri GIVMED kurulusu ile son kullanma tarihi dolmamus ilaglarin yeniden kullanimi saglanabilmektedir. ingiltere ve Hollanda’da ise iade edilen
ilaglarin kalite kontroltiniin ardindan baskalarina yeniden dagitilmasi igin girisimler mevcuttur fakat heniiz uygulanmamaktadir. Ulkemizde
ise bir baskasi tarafindan kullanilabilecek bu ilaglar hakkinda bir diizenleme yoktur.

Sonug: Son kullanma tarihi gegmemis ilaglarin kalite ve givenligi kontrol edilerek tekrar dagitiminin saglanmasi ile hem farmakoekonomik
acidan hem de gevresel agidan fayda saglanacak olup, tilkemizde bu konuda diizenlemelerin yapilmasina ihtiyag vardir.

Anahtar Kelimeler: ilaglarin yeniden kullanimi, Farmakoekonomi, Geri déniisim
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Reuse of medicines with pros and cons

Zinnet Sevval AKSOYALP

Izmir Katip Celebi University, Faculty of Pharmacy, Department of Pharmacology, 35260, Ilzmir, TURKEY

Objective: Waste medicine is a significant environmental problem and economic burden that cannot manage both in our country and the
world. Unexpired medicines are discharged into the environment due to failed treatment, undesirable side effects, inability to patient
compliance, and death. In this research, we aim to evaluate the pros and cons of using unused and unexpired medicines in another patient
and the approaches of the various countries.

Materials-Methods: We searched as “(unused OR unexpired) AND (drug OR medicine OR medication) AND reuse” in Pubmed, Web of Science
and Scopus databases. In addition, approaches to the management of unexpired medicines were investigated.

Results: In addition to the potential economic and environmental benefits of the reuse of medicines, it was observed that there were stability
and safety concerns about these medicines in patients. Most of the patients were willing to use these medicines if their quality and safety
could be guaranteed. In the United States of America, SafeNetRx since 2001 and SIRUM since 2005, and in Greece GIVMED since 2016, have
enabled the reuse of unexpired medicines. In England and Netherlands, there are initiatives to redistribute unused and unexpired medicines
after quality control but are not yet performed. In Turkey, there is no regulation on this issue.

Conclusion: Both pharmacoeconomic and environmental benefits can be achieved by testing the quality and safety of unexpired medicines
and ensuring their redistribution to other patients. There is a necessity for regulations about these medicines in Turkey.

Keywords: Medicines reuse, Pharmacoeconomics, Recycle
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Yaglilarda kendi kendine ilag tedavisi ve iligkili faktorler: covid -19 pandemisi'nde yapilan uygulamalar
Hatice iKIISIKY, Elif 0GUZ1, Mehmet Akif SEZEROL?, Yusuf TASGI?
listanbul Medeniyet Universitesi, istanbul, Tiirkiye

2jstanbul {iniversitesi, istanbul, Turkiye

Giris Kendi kendine ilag tedavisi, polifarmasi olasiliginin yiiksek olmasi nedeniyle &zellikle yashlarda birgok risk tasir. Bu ¢alismada istanbul'da
evde asl talebinde bulunan yashlarda kendi kendine ilag kullanma egilimlerini, SARS-CoV-2 (COVID-19) pandemisi stirecindeki kullanim sikhgini
ve iligkili faktorleri arastirmayi amagladik.

Gereg-Yontem Tanimlayici nitelikteki bu calisma, 22 Subat-19 Mart tarihleri arasinda istanbul'un orta biiyiikliikteki bir ilgesinde evde COVID-
19 asi hizmeti almak isteyen yasli yetiskinler tizerinde yapilmistir. Calisma verileri agilama sonrasi zorunlu bekleme déneminde ylz ylize anket
yoluyla toplanmigstir.

Bulgular Yaglilarin %48,7'sinin kendi kendine ilag tedavisi yaptigini tespit ettik. Polifarmasi varligi, yardimci ekipman kullanimi, 6zellikle
baston/koltuk degnegi kullaniminin kendi kendine ilag tedavisi prevalansini énemli él¢iide artirdigi gorilda. ilag kullanimini unutan, ilag
suresini karistiran, bagkalarina ilag 6neren ve evde kullanilmamig/bitmemis ilaglari bulunduran yaslilarda kendi kendine ilag tedavisi anlamli
olarak daha yiksekti. kendi kendine ilag tedavisinde kullanilan ilacin segilmesinde en etkili faktor daha 6nce kullaniimis olmasi iken, kendi
kendine ilag tedavisini tercih etmede en sik neden hastaligin hafif oldugunun diistinilmesiydi. Katiimcilarin %20'si COVID-19 pandemisini
onlemek igin SM kullandigini belirtti. Vitaminler (%16,4) COVID-19 pandemisi sirasinda kendi kendine ilag tedavisinde en fazla kullanilan
ajanlardi.

Sonug: Bu galisma, yaslilarin COVID-19 salgini sirasinda yiiksek oranda kendi kendine ilag tedavisine sahip oldugunu géstermektedir. Hedefe
yonelik saghk egitimi ve 6nleyici girisimlerin faydali olabilecegini diistiniiyoruz.

Anahtar Kelimeler: COViD-19 pandemisi, kendi kendine ilag tedavisi, yasl
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Self-medication and related factors in the elderly: their practice in covid -19 pandemic
Hatice iKIISIKL, Elif 0GUZ1, Mehmet Akif SEZEROL?, Yusuf TASGI2
1Department of Public Health, Faculty of Medicine, istanbul Medeniyet University, istanbul, Turkey
2Department of Medical Pharmacology, Faculty of Medicine, istanbul Medeniyet University, istanbul, Turkey

3Institute of Health Sciences, Istanbul University, Department of Public Health, Uskiidar Provincial Health Directorate,
istanbul, Turkey

Introduction: Self-medication has many risks especially in the elderly, due to the high probability of polypharmacy. In this study, we aimed
to investigate the tendencies of self-medication, frequency of use during the SARS-CoV-2 (COVID-19) pandemic process, and related factors
in the elderly who request vaccination at home in Istanbul.

Material and method: This descriptive study was carried out on elderly adults who requested to receive COVID-19 vaccination service at
home in a medium-sized district of Istanbul, Turkey between February 22 and March 19. Study data were collected by a questionnaire through
face-to-face interviews in the mandatory waiting period after vaccination.

Results: We observed that 48.7% of the elderly used self-medication. The presence of polypharmacy, use of auxilary equipment, especially
use of canes/crutches significantly increased the prevelance of self-medication. Self-medication was significantly higher in the elderly who
forget drug use, confuse medication time, recommend drugs for others and keep unused/unfinished drugs at home. While the most effective
factor in choosing the drug used in self-medication was having used it before, the most common reason for choosing self-medication was
the thought that the disease was mild. A 20% of them used self-medication to prevent COVID-19 pandemic. Vitamins (16.4%) were the most
used agents in self-medication during the COVID-19 pandemic.

Conclusions: This study shows that the elderly had a high rate of self-medication during COVID-19 pandemic. We think that targeted health
education and preventive initiatives may be benefical. Keywords: COVID-19 pandemic, self-medication, elderly.

Keywords: COVID-19 pandemic, self-medication, elderly
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Marmara iiniversitesi tip fakiiltesi yliz yiize ve gevrimici akilci ilag kullanimi egitimlerinin kargilastiriimasi
Zeynep US?, Nurdan TEKiIN2, Medine GULCEBI iDRiZ OGLU3, Hasan Raci YANANLI3, Atila KARAALP 3, Filiz ONAT 3,
Rezzan GULHAN3
IMarmara Universitesi Tip Fakiiltesi, Tibbi Farmakoloji Béliimdi, istanbul, Tirkiye
25aglik Bilimleri Universitesi Hamidiye Tip Fakiltesi, Tibbi Farmakoloji ABD, istanbul, Tiirkiye

3Marmara Universitesi Tip Fakiiltesi, Tibbi Farmakoloji Béliimd, istanbul, Tirkiye

Girig ve Amag: COVID-19 pandemisi nedeniyle diinya genelinde yuz ylze egitimin yerini ¢evrimigi platformlarda yapilan uzaktan egitim
almistir. Bu baglamda Marmara Universitesi Tip Fakiiltesinde 1996 yilindan bu yana uygulanan Klinik Farmakoloji Staji ve staj basarisini
degerlendirme sinavi olan objektif yapilandiriimis klinik sinav (OSCE) pandemi déneminde ¢evrimici olarak gergeklestirilmistir. Calismanin
amaci tip fakultesi 6. sinif 6grencilerinin yiiz yiize ve gevrimigi yapilan Klinik Farmakoloji Stajlarinin basarilarinin OSCE skorlari izerinden
karsilastiriimasidir.

Gereg ve Yontem: Yiiz ylze staj basarisini degerlendirmek igin 2-13 Mart 2020 tarihlerinde yapilan stajin yazili OSCE verileri, gevrimigi staj
icin ise 4-14 Agustos 2020 tarihlerinde yapilan stajin 6grenciler tarafindan sisteme yiiklenen 10’ar dakikalik video OSCE verileri kullanilmistir.
Yiz ylze egitime katilan 80 6grenci ve gevrimici egitime katilan 52 6grencinin sonuglari karsilastiriimistir. Her iki stajda ve degerlendirme
sinavinda ayni hipertansiyon vakalari tartisilmig, problemin tanimlanmasi, advers etkiler, uyarilar, regete yazimi gibi sinavin alt baghklari ayrica
degerlendirilmistir. istatiksel analizler icin bagimsiz t testi yapilmis ve Graphpad-Prism-9 yazilimi kullanilmistir. Veriler ortalamaztstandart
sapma olarak degerlendirilmistir.

Bulgular: Yazili OSCE’de 6grencilerin toplam puani 100 {izerinden 87+4,9 iken video sinavda 71+17,6 olmustur (p<0,01). ilag disi tedavi
(p<0,05) ve ilacin hasta icin uygunlugunun (p<0,01) degerlendirildigi bolimlerde, yuz ylze egitim, tedavi hedeflerinin belirlenmesi (p<0,05),
ilag ve uygulama formu (p<0,01), dozaj ve talimatlar (p<0,01), ve uyarilarin (p<0,05) degerlendirildigi boliimlerde video sinav lehine istatiksel
olarak anlaml fark saptanmistir. Regete degerlendiriimesinde ise yazili (%94+12,4) ve video sinavi (%9516,8) yapilan grup arasinda anlamli
fark bulunmamistir (p>0,05).

Sonug: Bulgularimiz 6grencilerin gevrimigi egitim ardindan yapilan video sinavda ylz yiize egitim sonrasinda yapilan yazili sinava gére bazi
bélimlerde daha iyi performans sergilemelerine ragmen, sinavin geneline ve toplam aldiklari puana bakildiginda gevrimigi egitim sonrasi
sinavda anlaml 6lglide daha dusik performans géstermislerdir. Bu sonuglar online egitim yontemlerinde yapilacak iyilestirmelerle egitimin
veriminin arttirilmasi gerekliligini géstermistir.

Anahtar Kelimeler: yiz ylze, ¢evrimigi, OSCE, farmakoloji, akilct ilag kullanimi

428
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



P53
A comparison of face-to-face and online rational pharmacotherapy education in marmara university faculty of medicine
Zeynep US, Nurdan TEKIN, Medina GULCEBI iDRiZOGLU, Hasan Raci YANANLI, Atila KARAALP, Filiz ONAT, Rezzan GULHAN

Marmara University, School of Medicine, Department of Medical Pharmacology, Istanbul

Introduction: Due to the COVID-19 pandemic, face-to-face education has been replaced by distance education worldwide. The Clinical
Pharmacology Clerkship and the objective structured clinical exam (OSCE) for evaluating the success of the clerkship, which has been applied
at Marmara University School of Medicine since 1996, was carried out online during the pandemic period. The aim of the study is to compare
the success of face-to-face and online OSCE scores of the 6th-grade medical faculty students in Clinical Pharmacology Clerkships.

Material and methods: The written OSCE data of the face-to-face clerkship, which was carried out on 2-13 March 2020, and the video OSCE
data of the online clerkship, which was carried out on 4-14 August 2020 were selected. The results of 80 students who participated in face-
to-face education and 52 students who participated in online education were compared. The same hypertension cases were discussed in
both clerkships and exams. Sub-headings of the exam such as the definition of the problem, adverse effects, warnings, and prescribing were
evaluated separately. Independent t-test was performed for statistical analysis and Graphpad-Prism-9 software was used. Data were
represented as mean * standard deviation.

Results: The total score of the students was 87+4.9 out of 100 in the written OSCE and 71+17.6 in the video exam (p<0.01). The scores of the
non-drug treatment (p<0.05) and the suitability of the drug (p<0.01) sub-headings were significantly higher in the face-to-face education
group. The scores of the drug and the administration form (p<0.01), the dosage and instructions (p<0.01), and the warnings (p<0.05) sub-
headings were significantly higher in the online group. There was no significant difference in the prescription scores (p>0.05) between the
face-to-face (94+12.4%) and online (95+6.8%) groups.

Conclusion: Our findings show that although the students performed better in some sections in the video exam given after the online
education compared to the written exam after the face-to-face education, they performed significantly lower in the post-online exam when
considering their total score. These results showed the necessity of increasing the efficiency of education with improvements to be made in
online education methods.

Keywords: face-to-face, online, OSCE, pharmacology, rational drug use

429
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



P54

Marmara iiniversitesi pendik egitim arastirma hastanesi tibbi farmakoloji poliklinigine bagvuran gebelerde favipiravir
kullaniminin fetiise etkisinin degerlendirilmesi

Berna OZEN?, Zeynep US?, Aylin TOPLU?, Caner VIZDIKLAR?, Yasemin SELALMAZ?, Yekta CULPAN?, Zehra Nur TURGAN ASIK?,
Mert KASKALY, Nazli Bisra ACIKGOZ2, Medine GULCEBI iDRiZ OGLU?, Atila KARAALP, Rezzan GULHANY, Filiz ONAT 3, Hasan
Raci YANANLI?

ITibbi Farmakoloji Anabilim Dali, Tip Fakiiltesi, Marmara Universitesi, istanbul, Tiirkiye
2Cocuk Saglig ve Hastaliklari Anabilim Dali, Tip Fakiiltesi, Marmara Universitesi, istanbul, Tiirkiye

3Tibbi Farmakoloji Anabilim Dali, Tip Fakiiltesi, Acibadem Mehmet Ali Aydinlar Universitesi, istanbul, Tirkiye

Amag: Favipiravir, in-vitro galismalarda Siddetli Akut Solunum Sendromu Coronavirus-2 (SARS CoV-2)'e karsi gligli inhibitor etkinlik
gostermesi, klinik calismalarda ise viral klirensi hizlandirmasi ve semptomlarin siresini kisaltmasi nedeniyle Glkemizde Covid-19 tedavisinde
kullaniimaktadir. Favipiravirin gebelerde kullanimi ile ilgili yeterli veri bulunmamakla beraber hayvan deneylerinde teratojen oldugu
gosterilmistir. Calismanin amaci, gebelerde favipiravir maruziyetinin fetlise olasi etkilerinin incelenmesidir.

Gereg-Yontem: Calismaya 04.12.20-20.09.21 tarihleri arasinda gebelikte favipiravir kullanimi nedeniyle poliklinigimize bagvuran buttn
gebeler dahil edilmistir. Bagvurudan ve beklenen dogum tarihinden bir ay sonra gebelik stireci ve bebek ile ilgili bilgiler toplanmistir.

Bulgular: Favipiravir kullanan 20 gebeden 2’sinin ilag maruziyeti 2. trimester’e, 13’lnlin maruziyeti ise gebeligin 3. veya 4. haftasina denk
gelmektedir. Gebelerin yarisi favipiravir disinda baska ilaglar da kullanmigtir. Olgularin hepsi gebeligini devam ettirmistir. Dogum yapan 7
olgudan 5’inde tibbi endikasyon nedeniyle sezaryen uygulanmistir. Gebelerin dogumdaki gestasyonel haftalari 35+4, 35+4, 37+4, 38+2, 40,
40+5 ve 41'dir. 41 haftalik makat gelis ile acil C/S dogan, favipiravirin yaninda venlafaksin ve hidroksizin maruziyeti olan bebegin antenatal
dénemde ve postnatal 8. haftada gekilen Uriner ultrasonografisinde bilateral bobrek pelvikalisyel yapilarinin dilate oldugu gozlenmistir. Ayrica
ayni bebekte antenatal donemde kalpte sol ventrikiilde 1 adet hiperkojen odak izlenmis ve bebegin kardiyak anomali nedeniyle gocuk
kardiyolojisi tarafindan takipli oldugu bildirilmistir. Fetal dénemde ¢oklu ilag kullanimina maruz kalan, 37+4 haftalik acil sezeryan ile dogan
bir bagka bebek fetal distres tanisiyla yenidogan yogun bakim tinitesinde tedaviye alinmistir.

Sonug: insanlarda favipiravirin fetiis lizerine etkilerinin literatiirde ilk kez raporlandigi calismanin preliminar bulgulari sunulmustur.
Calismanin az sayida gebe igermesi, abortusla sonuglanan vakalarin da olabilecegi ve izlenen anomalilerin ¢oklu ilag kullanimina bagh da
ortaya ¢ikma ihtimali oldugu g6z ardi edilmemelidir. Calismada yer alan gebelerin ve bebeklerinin takipleri yapilarak veri toplanmaya devam
edilecektir.

Anahtar Kelimeler: Favipiravir, Covid-19, Gebe, Teratojen
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Evaluation of favipiravir use during pregnancy in women with covid-19 disease admitted to the outpatient clinics of
medical pharmacology

OZEN B.%, US 2.1, TOPLU A.%, VIZDIKLAR C.1, SELALMAZ Y.}, CULPAN Y.}, TURGAN ASIK Z. N.1, KASKAL M.%, ACIKGOZ N. B.2,
GULGEBI iDRiZ OGLU M.1, KARAALP A.1, GULHAN R.1, ONAT F.3, YANANLI H. R.!
1Department of Medical Pharmacology, School of Medicine, Marmara University, Istanbul, Turkey
2Department of Child Health and Diseases, School of Medicine, Marmara University, Istanbul, Turkey

3Department of Medical Pharmacology, School of Medicine, Acibadem Mehmet Ali Aydinlar University, Istanbul, Turkey

Objectives: Favipiravir could be used in COVID-19 disease because of its potent inhibitory effect on severe-acute-respiratory-syndrome-
Coronavirus-2 shown in in-vitro experiments and it shortens the duration of the clinical symptoms. Although clinical data for the effects of
favipiravir in pregnancy is limited, it has been indicated to increase congenital malformations in animals. Our purpose was to evaluate the
effects of favipiravir on the infants exposed to favipiravir prenatally.

Materials-Methods: All pregnant women who were admitted to Marmara University Medical Pharmacology outpatient clinics between
December 2020-September 2021 for favipiravir therapy were included. The information about pregnancy and infants were collected one
month after the application and the expected birth date.

Results: Favipiravir exposure of 13 out of 20 pregnant women corresponded to the 3rd-4th week of pregnancy. Half of the pregnant women
used multiple drugs including favipiravir. All of the cases continued their pregnancy. Cesarean-section was performed in 5 of 7 cases due to
medical indication. Gestational weeks of pregnant women at birth are 35+4, 35+4, 37+4, 38+2, 40, 40+5 and 41. The infant prenatally exposed
to venlafaxine, hydroxyzine and favipiravir had bilateral dilated renal pelvicalyceal structures in urinary ultrasonography taken at the
postnatal 8th week and also he is followed up by the pediatric cardiology due to prenatal diagnosis of cardiac anomaly. Another baby exposed
to multiple drugs during the fetal-period, stayed at the neonatal intensive care unit for fetal distress and treated with antibiotics.

Conclusions: The preliminary findings of our study, in which the effects of favipiravir on the fetus in humans were reported for the first time
in the literature, suggest that favipiravir may lead to congenital anomalies. Since we could not detect abortions and some of the pregnancies
with unwanted effects had multi-drug exposures, follow-up and data collection of the pregnant women on favipiravir therapy should be
continued.

Keywords: Favipiravir, Covid-19, Pregnancy, Malformation
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Yeni kusak oral antikoagiilanlarin klinik kullaniminda eczacinin rolii
irem DALGIC, Zeynep gELiK, Gokege TOPAL, Birsel Sonmez UYDES DOGAN

istanbul Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, istanbul, Tiirkiye

Amag: Yeni kusak oral antikoagulan ilaglar (YOAK) veya diger adiyla Direkt etkili oral antikoagtlanlar (DOAK), vendz tromboembolizmin
onlenmesi ve tedavisi ile atriyal fibrilasyonlu hastalarda inmenin 6nlenmesinde son yillarda varfarine alternatif olarak siklikla kullaniimaya
baglamistir. Varfarin’e gore bazi avantajlari olmakla birlikte tedavide kullanimlari sirasinda olusabilecek bazi riskler (tromboz/kanama gibi) de
s6z konusudur. YOAK’larin artan regetelendirme sikhigi dikkate alindiginda, bu ilaglarin kullaniminda faydalarini potansiyelize etmek ve olasi
riskleri minimize etmek icin hasta danismanligi énemlidir. Bu ¢alismada, eczacilarin YOAK’larin genel 6zellikleri ve tedavide kullanimlari
hakkindaki bilgi duizeylerinin ve hastalara sunduklari danismanliklarin degerlendirilmesi hedeflenmistir.

Gereg¢ ve Yéntem: istanbul ili icerisinde eczanelerde gérev yapan 43 eczaci ile bir anket c¢alismasi yapimistir (Etik Kurul onayi:
05.02.2020/449). Ayrica, anketi tamamlayan eczacilara YOAK'lar ile ilgili olarak hazirlanan ve ankette yoneltilen sorulara iliskin yanitlarin da
yer aldigi bir bilgilendirme brosurl verilmistir.

Bulgular: YOAK’'larin endikasyonlari, kontrendikasyonlari, yan etkileri ve hastaya yapilabilecek 6neriler hakkinda eczacilarin bilgi diizeylerinin
yeterli oldugu ancak, etki mekanizmasi, ilag ve besin etkilesimleri, kullanim 6zellikleri, varfarine gére avantaj ve dezavantajlari konularindaki
bilgilerinde glincellemeye ihtiyag oldugu gortlmustur. Ankete katilan eczacilarin %37,2’si YOAK’larin dogru kullanimi ve yan etkileri hakkinda
hastalan bilgilendirdigini, %53,5’i kismen bilgilendirdigini ifade etmistir. Cok az sayidaki eczaci (%7,7) YOAK'lar ile ilgili bir mesleki egitime
katildigini belirtmistir.

Sonug: Eczacilarin bir ilag danismani olarak ilaglarin dogru kullanimi ve bazi 6nemli yan etkileri agisindan hastalari bilgilendirmeleri, ilagla ilgili
problem olusumunun 6nlenmesi, tedavi sonuglarinin ve hastanin yasam kalitesinin iyilestirilmesi bakimindan 6nemlidir. Bulgularimiz
YOAK’larin akilci kullaniminda eczacinin danismanlik rollini gligclendirmek igin gtincel bilgilerin verildigi meslek ici egitimlerin sik araliklarla
yapilmasinin ve eczacilarin katiiminin saglanmasinin 6nemine dikkat cekmektedir.

Anahtar Kelimeler: Yeni kusak oral antikoagtilanlar, anket, eczacinin rolu, akilci ilag kullanimi
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The role of pharmacist in the clinical use of direct oral anticoagulants
irem DALGIC, Zeynep gELiK, Gokege TOPAL, Birsel Sonmez UYDES DOGAN

Istanbul University, Faculty of Pharmacy, Department of Pharmacology, Istanbul, Turkey

Objectives: New generation oral anticoagulant drugs (NOACs), known as Direct oral anticoagulants (DOACs), have become an alternative to
warfarin in recent years for the prevention and treatment of venous thromboembolism and prevention of stroke in patients with atrial
fibrillation. Although they have some advantages over warfarin, there are some risks (i. e., thrombosis/bleeding) that may occur during their
use. Given the increasing prescribing frequency of DOACs, patient counseling is important to potentiate their benefits and minimize potential
risks. In this study, we aimed to evaluate the level of knowledge of pharmacists about general characteristics and therapeutic uses of DOACs
and patient counseling.

Materials and Methods: A questionnaire study was conducted with 43 pharmacists working in pharmacies in Istanbul (Ethical approval:
05.02.2020/449). Pharmacists who completed the questionnaire were given an information brochure about DOACs, including answers to the
questions asked in the questionnaire.

Results: Our findings showed that the knowledge level of pharmacists about the indications, contraindications, side effects of DOACs and
recommendations to the patients is sufficient, but it seems necessary to update their knowledge on mechanism of action, drug-food
interactions, advantages- disadvantages compared to warfarin and usage characteristics of DOACs. 37.2% of the pharmacists stated that they
informed patients about the correct use and side effects of DOACs, whereas 53.5% stated that they partially informed them. Very few
pharmacists (7.7%) stated that they had attended a professional training on DOACs.

Conclusion: It is important for pharmacists, as a drug consultant, to inform patients about the correct use of drugs and some important side
effects, to prevent drug-related problems, to improve treatment results and the patient's quality of life. Our findings draw attention to the
importance of frequent professional trainings with up-to-date information and the participation of pharmacists in order to strengthen the
pharmacist's consulting role in rational use of DOACs.

Keywords: Direct oral anticoagulants, questionnaire, the role of pharmacist, rational drug use
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Selektif pde-2 inhibitori bay 60-7550, pde-5 inhibitori sildenafil ve pde-9 inhibitori pf-04447943’iin farelerde modifiye
arti labirent testinde uzaysal bellek ve yeni obje tanima testinde gorsel bellek iizerine etkilerinin degerlendirilmesi

Mine UCAR?, Emine BEKTAS?, Furlizan YILDIZ AKAR?, Oguz MUTLU?, Faruk ERDEN?
1Kocaeli Universitesi Tip Fakiiltesi Tibbi Farmakoloji ABD, Kocaeli, Tiirkiye

2Saglik Bilimleri Universitesi Kocaeli Derince Egitim Arastirma Hastanesi, Kocaeli, Tiirkiye

Yaglanmayla ortaya ¢ikan biligsel islev kaybinin yavaslatilmasi veya iyilestiriimesi amaciyla gelistirilen stratejiler arasinda fosfodiesteraz enzim
inhibitorlerinin Gnemi giin gegtikge artmaktadir. PDE-2 ve PDE-9 enzimlerinin hipokampus, striatum, basal ganglion ve kortekste yogun olarak
bulundugu, PDE-5 enziminin ise akciger, kaslar, karaciger ve trombositlerde daha yogun olmakla beraber beyinde de bulundugu gésterilmistir.
PDE enziminin inhibisyonu sonucu diizeyleri artan cAMP ve cGMP’nin 6grenme bellek testlerinde olumlu sonuglari bildiriimektedir.

Amag: Bu ¢alismanin amaci, PDE 2, 5 ve 9 inhibitori olan ilaglarimizin farelerde 6grenme ve bellek Gzerine etkilerini modifiye arti labirent ve
yeni obje tanima testlerinde arastirmaktir.

Gereg-Yontem: BALB-c cinsi erkek farelere modifiye arti labirent testinde kazanim denemesinden &nce, yeni obje tanima testinde ise
retansiyon denemesinden 6nce PDE 2 inhibitori BAY 60-7550 (1mg/kg ve 3mg/kg dozlarinda testten 30 dakika 6nce), PDE-5 inhibitora
Sildenafil (3mg/kg ve 10mg/kg dozlarinda testten 1 saat dnce) ve PDE-9 inhibitorii PF-04447943 (1mg/kg ve 3mg/kg dozlarinda testten 1 saat
once), distile su veya DMSO akut olarak intraperitoneal yolla verildikten sonra davranis parametreleri kaydedilmistir. Farelerin
lokomosyonlari 40x40x40 blyuklugiinde olan ve 2.5 cm araliklarla infrared sensorler yerlestirilmis saniyede 10 defa tarama yapan lokomotor
aktivite cihazinda degerlendirilmistir. Deney sonuglari tek yonlii varyans analizi (ANOVA), post-hoc Tukey testi ile analiz edilmistir.

Bulgular: Lokomotor aktivite farelerin ortalama hizlari (cm/sn) ve toplam katettikleri mesafe (cm) olmak lizere iki bilesen tzerinden
degerlendirildiginde sildenafil her iki dozunda da hizi degistirmeden katedilen mesafeyi anlamli olarak arttirmistir, ancak diger ilaglar higbir
lokomosyon parametresini etkilememistir.BAY 60-7550 (1mg/kg ve 3mg/kg), Sildenafil (3mg/kg ve 10mg/kg) ve PF-04447943 (1mg/kg ve
3mg/kg) modifiye arti labirent testinde 1. giin gegis latansi tizerine etki gbstermezlerken, BAY 60-7550 ve PF-04447943 retansiyon latansini
her iki dozlarinda da anlamli olarak kisaltmiglardir. Yeni obje tanima testinde ise her g ilag da tim dozlarinda oran indeksini kontrol gruplarina
gore gore anlamli olarak arttirmislardir.

Sonug: Bu calismanin sonuglarina gére, PDE enzim inhibitoru ilaglarimiz modifiye arti labirent testinde uzaysal bellegi, yeni obje tanima
testinde de gorsel bellegi olumlu yonde etkilemektedirler. Ancak bu bulgularin farkli metod ve dozlarla yapilacak ileri gahsmalar ile
desteklenmesi gerekmektedir.

Anahtar Kelimeler: Uzaysal bellek, Gorsel bellek, Fosfodiesteraz enzim inhibitorleri
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Evaluation of the effects of selective pde-2 inhibitor bay 60-7550, pde-5 inhibitor sildenafil and pde-9 inhibitor pf-
04447943 on spatial memory in modified elevated plus maze test and on visual memor

Department of Pharmacology, Faculty of Medicine, Kocaeli University

Objectives: The importance of phosphodiesterase enzyme inhibitors among the strategies developed for slowing or treating the loss of
cognitive function that occurs with aging is growing by the day. It has been shown that PDE-2 and PDE-9 enzymes have been found to be
highly concentrated in the hippocampus, striatum, basal ganglia, and cortex, whereas PDE-5 enzymes have been found to be more
concentrated in the lungs, muscles, liver, and platelets, but also in the brain. Positive results have been reported in learning and memory
tests of cAMP and cGMP, which of the levels increase as a result of inhibition of the PDE enzyme. The aim of this study was to investigate
effects of BAY 60-7550 (a PDE2 inhibitor), sildenafil (a PDE5 inhibitor) and PF-04447943 (a PDE9 inhibitor) on spatial memory using elevated
plus-maze test and on visual memory using novel object recognition test in naive mice.

Materials-Methods: After the intraperitoneal administration of PDE 2 inhibitor BAY 60-7550 (1 and 3 mg/kg, 30 minutes before the test),
PDE-5 inhibitor sildenafil (3 and 10 mg/kg, 1 hour before the test), PDE-9 inhibitor PF-04447943 (1 and 3mg/kg, 1 hour before the test) and
distilled water or DMSO as the vehicle acutely before the acquisition trial in the elevated plus-maze test, and before the retention trial in the
novel object recognition test to the BALB/c male mice, the behavioral parameters of mice were recorded. Locomotion of mice was evaluated
in the locomotor activity device which was 40x40x40 in size, with infrared sensors placed at 2.5 cm intervals and scanning 10 times per
second. The results of this study have been analyzed with one-way analysis of variance (ANOVA), post hoc Tukey’s test.

Results: When the locomotor activity of mice was evaluated with two components: mean speed (cm/s) and total distance moved (cm),
sildenafil significantly increased the distance moved in both doses without affecting the speed, whereas other drugs had no effect on any of
the locomotion parameters. While BAY 60-7550 (1 mg/kg and 3 mg/kg), sildenafil ( 3 mg/kg and 10 mg/kg), and PF-04447943 (1 mg/kg and
3 mg/kg) had no effect on the first day tranfer latency in the elevated plus maze test, BAY 60-7550 and PF-04447943 significantly reduced
retention latency in both doses. In the novel object recognition test, all three medications increased ratio index significantly at all doses when
compared to the control groups.

Conclusions: According to the results of this study, PDE enzyme inhibitor drugs have a positive effect on the spatial memory in the elevated
plus-maze test and on the visual memory in the novel object recognition test in mice. However, these results need to be supported by further
studies with different methods and doses.

Keywords: Spatial memory, Visual memory, Phosphodiesterase enzyme inhibitors
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Sicanlarda rotenon ile indiiklenen parkinson hastaligi modelinin tekrarlanabilirligi
Yekta CULPAN!?, Zeynep US?, Lara OZDEN2, Rezzan GULHAN?
IMarmara Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dall, istanbul, Turkiye

2Marmara Universitesi Tip Fakiiltesi 3. Sinif Ogrencisi, istanbul, Tirkiye

Amag: Parkinson Hastaligi’nin (PH) deneysel hayvan modellerinde kullanilan farkli kimyasal ve metotlar mevcuttur. Bu modellerden rotenon
ile indiiklenen PH modeli giinimizde avantajlari sebebiyle sik kullanilmaktadir. Rotenon modellerinden; 21 giinlik 1, 5mg/kg/48 saat
subkutan uygulanan metot mortalite riskinin disik olmasiyla 6ne g¢ikmaktadir. Calismamizda rotenon ile indiiklenen ilgili PH modelinin
tekrarlanabilirligi degerlendirilmektedir.

Gereg-Yontem: Yetiskin disi Wistar siganlar; naif, DMSO (rotenonun ¢ozticlisii) ve rotenon grubu olmak Gzere 3’e ayrilmistir. Rotenon grubuna
21 giin boyunca giin agir olmak tizere subkutan 1, 5mg/kg rotenon uygulanirken, DMSO grubuna 1ml/kg ¢oziici uygulanmstir. Naif grup ise
uygulama yapilmamis hayvanlardan olusturulmustur. Siganlarin motor aktivite performanslari 21 giin sonunda lokomotor aktivite ve rotarod
testleri ile 6lglilmugtur. Davranis testleri sonrasi elde edilen beyinler dopaminerjik néron belirteci olan tirozin hidroksilaz (TH) antikoru ile
immunhistokimya boyamasina alinmis ve boyanan beyin kesitleri striatum igin TH dansitesi ve substantia nigra igin TH pozitif hiicre sayisi ile
degerlendirilmistir.

Bulgular: Naif, DMSO ve rotenon gruplarinin lokomotor aktivite testindeki ortalama dikey hareketleri sirasiyla 46.5+25.5, 32.0+4.0 ve 4.7+2.3
kez, katedilen toplam mesafeleri sirasiyla 13921224, 1734438 ve 5431+83cm ve rotarod testinde platform uzerinde kalis sureleri sirasiyla
223+14, 193428 ve 5017sn’dir. Naif, DMSO ve rotenon gruplarinin ortalama striatum dansiteleri sirasiyla 141+1.1, 143+1.9 ve 136%1.7,
substantia nigra igin ortalama hiicre sayilari ise sirasiyla 29.4+3.3, 31.1+1.9 ve 34.3+£1.9'dur. Rotenon grubunun davranis testlerinde DMSO
ve naif grubuna goére daha akinetik davrandigi ancak TH immiinhistokimya boyamasina goére gruplar arasinda belirgin bir fark bulunmadig
gorilmektedir.

Sonug: Calismamizin bulgularn 21 gunlik 1,5mg/kg/48saat subkutan rotenon modelinde goriilen davranis testlerindeki bozulmanin
dopaminerjik hiicre kaybina bagh degil rotenonun sistemik toksisitesine bagl olabilecegini distindirmektedir.

Anahtar Kelimeler: Parkinson hastaligi, rotenon, nérodejenerasyon, tekrarlanabilirlik
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Reproducibility of rotenone induced parkinson's disease model in rats
ULPAN Y.1, US 2.1, OZDEN L.2, GULHAN R
IMedical Pharmacology Department, School of Medicine, Marmara University

23rd Grade of Student, School of Medicine, Marmara University

Objectives: There are different chemicals and methods used in experimental animal models of Parkinson's Disease (PD). The rotenone-
induced PD model is frequently used today due to its advantages. The rotenone model, administered 1.5mg/kg/48 hours subcutaneously for
21 days, stands out with its low mortality risk. In our study, the reproducibility of this rotenone-induced PD model is evaluated.

Materials and Methods: Adult female Wistar rats were divided into 3 groups as naive, DMSO (vehicle of rotenone) and rotenone group.
While 1.5mg/kg of rotenone was administered subcutaneously to the rotenone group every other day for 21 days, 1ml/kg of vehicle was
applied to the DMSO group. The naive group consisted of untreated animals. The motor activity performances of the rats were measured at
the end of 21 days by locomotor activity and rotarod tests. Brains isolated after behavioral tests were stained for immunohistochemistry
with tyrosine hydroxylase (TH) antibody, a dopaminergic neuron marker. The stained brain sections were evaluated with TH density for the
striatum and TH positive cell number for the substantia nigra.

Results: The mean vertical movements of the naive, DMSO and rotenone groups in the locomotor activity test were 46.5+25.5, 32.0+4.0 and
4.7+2.3, the total distance traveled was 13924224, 1734438 and 543+83cm, the residence time on the platform in the rotarod test was
223+14, 193428 and 5017 seconds, respectively. The mean striatum densities of the naive, DMSO and rotenone groups were 141+1.1,
14341.9 and 136+1.7, while the mean cell numbers for the substantia nigra were 29.443.3, 31.1+1.9 and 34.3%1.9, respectively. It was
observed that the rotenone group was more akinetic in behavioral tests than the DMSO and naive groups, but there was no significant
difference between the groups according to TH immunohistochemistry staining.

Conclusions: The findings of our study suggest that the deterioration in behavioral tests seen in the 21-day 1. 5mg/kg/48h subcutaneous
rotenone model may be due to the systemic toxicity of rotenone, not the loss of dopaminergic cells.

Keywords: Parkinson's Disease, Rotenone, Neurodegeneration, Reproducibility
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Rat beyin dokusunda lipopolisakkaritle indiiklenmis néroinflamasyon iizerine irbesartan’in etkileri
Mehtap SAVRAN?, Nursel HASSEYiD?, Orhan IMECi?, Ozlem OZMEN?
1Siileyman Demirel Universitesi Tip Fakiiltesi Tibbi Farmakoloji Ana Bilim Dali, Isparta, Tiirkiye

2Mehmet Akif Ersoy Universitesi Veteriner Fakiiltesi Veterinerlik Patolojisi Ana Bilim Dali, Burdur, Tiirkiye

Amag: Noroinflamasyon; noérodejeneratif bozukluklar, noropsikiyatrik hastaliklar ve biligsel bozukluk vb. gibi sayisiz durumun
patofizyolojisinde 6nemli bir role sahiptir. Gram negatif bakterilerin hiicre duvarinda bulunan bir bakteriyel endotoksin olan lipopolisakkarit
(LPS), ratlarda néroinflamasyon tablosu olusturmak igin kullaniimaktadir. Bir anjiyotensin reseptdr blokérii olan irbesartan'in (IRB) cesitli
dokular Gzerinde anti-inflamatuar, antioksidan ve anti-apoptotik 6zellikleri oldugu bilinmektedir. Bu ¢alismada, IRB'nin néroinflamasyonu
duzelterek potansiyel néroprotektif etkilerinin olup olmadigini degerlendirmeyi amagladik.

Gereg-Yontem: Yirmi dért Wistar Albino cinsi erkek rat sekizerli Gig gruba ayrildi: kontrol grubu, LPS grubu (5 mg/kg, intraperitoneal (i.p.)) ve
LPS + IRB grubu (sirasiyla 5 mg/kg i.p. ve 3 mg/kg i.p.). Kontrol grubuna serum fizyolojik (0.5 mg i.p.), diger gruplara LPS verildikten 1 saat
sonra tedavi grubuna IRB, diger gruplara SF uygulandi. Alti saat sonra, ratlar anestezi altinda sakrifiye edildi ve beyin, beyincik ve hipokampus
dokulari alindi. Orneklerde kaspaz-3 (cas-3) ve tiimér nekroz faktér-alfa (TNF-a) ekspresyonlari degerlendirildi.

Bulgular: LPS grubunda histopatolojik olarak beyin korteksi, beyincik ve hipokampusta hiperemi, 6dem, nétrofil kemotaksisi, hafif kanamalar
ve noronal dejenerasyon seklinde inflamasyon goézlendi. Her (¢ dokuda da cas-3 ve TNF-a ekspresyonlari kontrole gére artmis bulundu
(p<0,001). IRB tedavisiyle cas-3 ve TNF-a ekspresyonlarinda azalma saptandi (p<0,001).

Sonug: IRB, beyin, beyincik ve hipokampusta LPS'nin neden oldugu néroinflamasyonda iyilesme sagladi. Dolayisiyla klinikte néroproteksiyon
icin bir ilag adayi olabilir. Bununla birlikte, farkli dozlarda ve verilis yollarindaki olasi etkilerinin belirlenmesi i¢in daha fazla galismaya ihtiyag
vardir.

Anahtar Kelimeler: Enflamasyon, irbesartan, Lipopolisakkarid, Néroinflamasyon, Néroproteksiyon
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Effects of irbesartan on lipopolysaccharide induced neuroinflammation on rat brain tissue
SAVRAN M1, HASSEYID N1, IMECi 0%, OZMEN 02
1Suleyman Demirel University, Faculty of Medicine, Department of Medical Pharmacology

2Mehmet Akif Ersoy University Faculty of Veterinary Medicine, Department of Pathology

Objectives: Neuroinflammation has an important role in the pathophysiology of numerous conditions such as neurodegenerative disorders,
neuropsychiatric illnesses, and cognitive impairment, etc. Lipopolysaccharide (LPS), a bacterial endotoxin, is used to elicit neuroinflammation
in rats. Irbesartan (IRB), an angiotensin receptor blocker, has known to have anti-inflammatory, anti-oxidant, and anti-apoptotic effects on
several tissues. In this study, we aimed to evaluate whether IRB has potential neuroprotective effects via ameliorating neuroinflammation.

Materials-Methods: Twenty-four male Wistar Albino rats were divided into three groups of eight as control, LPS treated (5 mg/kg,
intraperitoneally (i.p.)) and LPS + IRB treated (5 mg/kg i.p. and 3 mg/kg i.p. respectively). Normal saline was given to control group while LPS
was administered to other two. IRB was treated after one hour of LPS administration. After six hours, rats were sacrificed under anesthesia
and brain cortex, cerebellum and hippocampus tissues were harvested for histopathological and immunohistochemical analyses. Caspase-3
(cas-3) and tumor necrosis factor-alpha (TNF-a) expressions were evaluated in the samples.

Results: In LPS group, inflammation observed as hyperemia, edema, neutrophil chemotaxis, slight hemorrhages and neuronal degeneration
in brain cortex, cerebellum and hippocampus histopathologically. In addition, both cas-3 and TNF- a expressions were found to be increased
in all three tissues compared to control (p<0. 001). IRB treatment decreased cas-3 and TNF- a expressions compared to LPS group (p<0. 001).

Conclusions: IRB ameliorated the neuroinflammation caused by LPS in brain, cerebellum, and hippocampus. Thus, it can be a drug candidate
for neuroprotection in clinical practice. However, further studies needed for the possible effects at different doses and uses of administration.

Keywords: Inflammation, Irbesartan, Lipopolysaccharide, Neuroinflammation, Neuroprotection
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Lipopolisakkarit aracili beyin hasarinda selenyumun etkisi
Mehtap SAVRAN?, Ozlem OZMEN2, Samet COSAN?
1S{ileyman Demirel Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dall, Isparta, Tirkiye

2Mehmet Akif Ersoy Universitesi/Veterinerlik Fakiiltesi Veterinerlik Patolojisi Ana Bilim Dali, Burdur, Tiirkiye

Amag: Bu calismada, gram negatif bakterilerin dis membraninda bulunan ve sistemik inflamasyona sebep olan lipopolisakkarit (LPS) ile
indlklenmis serebral korteks, serebellum ve hipokampus hasarinda, antioksidan ve anti-inflamatuar 6zellikleri olan selenyumun (Se) etkisini
degerlendirmek amaglanmistir.

Gereg¢-Yontem:
Otuz iki rat 4 gruba ayrildi.

Kontrol grubu: 1 ml hacimde tek doz % 0.9’luk NaCl (gavaj) ve 24 saat sonra 7 giin boyunca 0.5-1 ml hacimde serum fizyolojik (SF)
[intraperitoneal (i.p.)];

LPS grubu: 1 ml hacimde %0.9'luk NaCl (gavaj) ve 24 saat sonra 7 giin boyunca 0.5-1 ml hacimde 0.1 mg / kg LPS i.p.;

LPS+Se grubu: 0.5-1 ml hacimde 4 mg/kg Se (gavaj) ve 24 saat sonra 7 giin boyunca 0.5-1 ml hacimde 0.1 mg / kg LPS i.p,;
Se grubu: 0.5-1 ml hacimde 4 mg/kg Se (gavaj) ve 24 saat sonra 7 giin boyunca 0.5-1 ml hacimde SF (i.p.) uygulandi. Hayvanlar, son dozdan 6
saat sonra 50-80 mg/kg Ketamine/ 8-10 mg/ kg Ksilazin ile sakrifiye edilerek serebral korteks, serebellum ve hipokampis alindi.

Bulgular: Kontrol ve Se gruplarinda normal histopatoloji izlenirken, LPS grubunda serebral korteks ve serebellumda siddetli hiperemi, hafif-
orta kanamalar ve ¢ok sayida dejenere néron gorildi. Serebellar purkinje hiicreleri en ¢ok etkilenen hiicrelerdi. Se tedavisi histopatolojik
bulgulari belirgin olarak iyilestirdi. LPS grubundaki belirgin Caspaz-3 ve tiimor nekroz faktor-alfa ekspresyonlari, Se tedavisi ile anlamli olarak
azaldi (p<0.001).

Sonug: LPS'nin neden oldugunu néron hasarinda Se’un iyilestirici etkisi olabilir.

Anahtar Kelimeler: lipopolisakkarit, selenyum, serebral korteks, serebellum, hipokampus
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Effect of selenium on lipopolysacharide-mediated brain damage
SAVRAN M1, OZMEN 02, COSAN S!
1Suleyman Demirel University, Faculty of Medicine, Department of Pharmacology, Isparta, Turkey

2Mehmet Akif Ersoy University, Faculty of Veterinary, Department of Patology, Burdur, Turkey

Obijectives: In this study, it was aimed to evaluate the effect of selenium (Se), which has antioxidant and anti-inflammatory properties, on
the damage to the cerebral cortex, cerebellum and hippocampus induced by lipopolysaccharide (LPS) which is in the outer membrane of
gram-negative bacteria and causes systemic inflammation.

Materials-Methods: Thirty-two rats were divided into 4 groups.

Control group: Single dose of 0.9% NaCl (gavage) in 1 ml volume and after 24 hours 0.5-1 ml volume of saline (SF) [intraperitoneal (i.p.)] for
7 days;

LPS group: 0.9% NaCl (gavage) in 1 ml volume and after 24 hours 0.1 mg/kg LPS i.p. in 0.5-1 ml volume for 7 days;
LPS+Se group: 4 mg/kg Se (gavage) in 0.5-1 ml volume and after 24 hours 0.1 mg/kg LPS i.p. in 0.5-1 ml volume for 7 days;

Se group: 0.5-1 ml volume of 4 mg/kg Se (gavage) and after 24 hours 0.5-1 ml volume of SF (i.p.) was applied for 7 days. Animals were
sacrificed with 50-80 mg/kg Ketamine/8-10 mg/kg Xylazine 6 hours after the last dose and cerebral cortex, cerebellum and hippocampus
were harvested.

Results: While normal histopathology was observed in the control and Se groups, severe hyperemia, mild-moderate hemorrhages and many
degenerated neurons were observed in the cerebral cortex and cerebellum in the LPS group. Cerebellar purkinje cells were the most affected
cells. Se treatment significantly improved histopathological findings. Caspase-3 and tumor necrosis factor-alpha expressions in the LPS group
were significantly reduced by Se treatment (p<0.001).

Conclusions: Se may have a curative effect on neuron damage caused by LPS.

Keywords: lipopolysaccharide, selenium, cerebral cortex, cerebellum, hippocampus
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Siganlarda giriskenligin ve sosyal bellegin davranigsal degerlendirilmesi: fare protokoliinden uyarlama

Ahmed Algali SEDAHMED?, Elif CINAR?, Giil YALGIN GAKMAKLI3, Biilent ELIBOL3, Banu Cahide TEL!

1Hacettepe Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, Ankara, Tiirkiye
27Zonguldak Biilent Ecevit Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, Zonguldak, Tiirkiye

3Hacettepe Universitesi, Tip fakiiltesi, Néroloji Anabilim Dali, Ankara, Tiirkiye

Amaglar: Amacimiz, fareler igin kullanilan sosyal bellek ve giriskenlik test protokollerini siganlar i¢in standart hale getirmektir.

Yoéntemler: Deneylerde 220-280 g agirhgindaki disi wistar siganlari kullanildi (n=10). Hayvanlar, test giininden 3 glin 6ncesinden itibaren elle
tutularak gozlemciye ve test odasina alistirildi. Olasi yanlis negatif sonucu diglamak, test sonuglarini teyit etmek igin sosyal hafizanin
islenmesinden sormulu temel duyulari olan siganlarin koku duyularindan yararlanildi ve koku alma habituasyon/dehabituasyon (OH/D) testi
yapildi. U¢ odacikh sosyal bellek (TCSM) ve iki denemeli sosyal bellek (2TSM) testleri, fare protokollerinden uyarlanarak gerceklestirildi.
Deneyler otomatik bir video izleme sistemi (TSE Videomot2) ile kaydedildi ve veriler GraphPad Prism v. 7 0 programi araciligiyla analiz edildi.

Bulgular: OH/D testinde; sicanlar normal koku alabildigi gdzlendi. iki farkli sigan kafesinden ayni yas ve cinsiyetteki sicanlarin sosyal olarak
kullandiklari kokularini (P=0.0197) ve badem ve su gibi sosyal olmayan kokulardan (P<0.0001) ayirt edebilme yetenegine sahip olduklari
gozlendi. Ayrica tekrarlayan sunumlarla ayni kokuya alisma gosterdiler. TCSM testinin sosyal yenilik kisminda siganlar, yeni sigan igeren odada
tanidik sigan igcerene gore daha fazla zaman harcarken (P=0.0028), giriskenlik bélimiinde siganlar, bos odaya goére sigan igeren odada daha
¢ok zaman gegirdiler (P<0.001). 2TSM'de uyaran sigan ve yeni siganla etkilesime girme suresi arasinda anlamli bir fark bulunmazken (P=0.926);
uyaran sigan ve tanidik sigan arasinda anlamli bir fark gézlendi (P=0.0011).

Sonug: Bulgular, siganlarin sosyal bellek sayesinde tanidik ve yeni siganlari hatirlayabildigi ve protokollerin basarili bir sekilde sosyal bellek ve
giriskenligi degerlendirmek igin siganlara uygulanabildigini gostermektedir. Calismamiz pilot bir calisma olmasina ragmen, elde edilen bulgular
sigan modellerinde giriskenlik ve sosyal bellek islevlerinin test edilmesi durumunda referans olarak deger tasiyacak ve otizm spektrumu
bozukluklari ya da hipokampal hasar gibi hastaliklarin arastiriimasina yardim edebilecektir.

Anahtar Kelimeler: giriskenlik, U¢ odacikli sosyal bellek (TCSM), iki denemeli sosyal bellek (2TSM) testleri, koku alma
habituasyon/dehabituasyon (OH/D) testi, Sigan

442
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



P60
Behavioral assessment of sociability and social memory in rats: adaptation from mice protocols

Ahmed Algali SEDAHMED?, Elif CINAR?, Giil YALGIN GAKMAKLI3, Biilent ELIBOL3, Banu Cahide TEL!

1Department of Pharmacology, Faculty of Pharmacy, Hacettepe University, Ankara, Turkey
2Department of pharmacology, Faculty of Pharmacy, Zonguldak Biilent Ecevit University, Zonguldak, Turkey

3Department of Neurology, Faculty of Medicine, Hacettepe University, Ankara, Turkey

Obijectives: Our aim is to adapt and standardize the mice protocols of the social memory and sociability tests for rats.

Methods: Female Wistar rats weighing 220-280g were used (n=10). The animals were handled for habituation in the test room for 3 days
before the testing. The olfactory habituation/dishabituation (OH/D) test was executed to ensure normal olfaction and to exclude any false-
negative results. The mice protocols for three-chamber social memory (TCSM) and two-trial social memory (2TSM) tests were adapted for
rats. The experiments were recorded with an automated video-tracking system (Videomot2, TSE) and data was analyzed using GraphPad
Prism7.0.

Results: In the OH/D test, the rats had normal olfaction and they were able to discriminate between the social odors of two different cages
of rats with matched age and sex (P=0.0197), also between the non-social odors such as almond or water (P<0.0001). In addition, they
showed habituation to the same odor after repetitive presentations. In TCSM, the rats spent more time in the novel rat’s chamber compared
to familiar rats during the social novelty session (P=0.0028), while the rats spent more time in the chamber with rat rather than the empty
chamber in the sociability session (P<0.001). In 2TSM, there was no statistically significant difference between the time of interaction with
stimulus rat versus novel rat (P=0.926). However, a significant difference was observed between the stimulus rat versus the familiar rat
(P=0.0011) which indicates they can remember the familiar rat.

Conclusion: The rats can recall the social memory of the familiar and novel rats. The protocols were successfully adapted to assess the social
memory and sociability in rats. Although this was a pilot study, the findings could be a useful future reference when testing sociability/social
memory functions in rat models of various diseases such as autism spectrum disorders or hippocampal damage.

Keywords: Sociability, Three chamber test, Two-trial social test, Olfactory habituation/dishabituation, RAT
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Glukagon benzeri peptid 1 (glp1) reseptor agonisti semaglutidin genetik absans epilepsisi sican modelinde epileptogenez
sureci Uzerine etkisi

Maya JANSIS?, Sura AKAT?, Sule Nur MRAJA2, Ozlem AKDOGAN2, Ufuk EMREZ, Filiz ONAT3, Nihan CARCAK YILMAZ!
listanbul Universitesi Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, istanbul, Tiirkiye
2jstanbul Egitim Arastirma Hastanesi, Néroloji Klinigi, istanbul, Tirkiye

3Acibadem Mehmet Ali Aydinlar Universitesi Tibbi Farmakoloji Anabilim Dali, istanbul, Tiirkiye

Amag: Glisemik kontrol tizerinde énemli etkileri olan bir inkretin hormon olan glukagon benzeri peptid-1 (GLP-1)’in agonistleri liraglutid ve
onun uzun etkili bir analogu olan semaglutid (SEM) diyabet tedavisi igin onaylanis tedavi segenekleridir. Hipoglisemik etkilerinin yaninda
beyinde astrositlerin ve mikroglianin proinflamatuar etkilerini module ettigi distnilen GLP-1 agonistlerinin Alzheimer Hastaligi, inme ve
epilepsi gibi gesitli deneysel hayvan modellerinde néroprotektif etkileri oldugu gosterilmistir. Bu galismada GLP-1 agonisti SEM’in Strazburg
kokenli genetik absans epilepsili siganlarda (GAERS) absans nébet gelisimi, diger bir deyisle epileptogenez siireci Gizerindeki olasi etkilerinin
incelenmesi amaglanmistir.

Gereg ve Yontem: GAERS siganlara heniiz nobetlerin gelismedigi postnatal 21. giinden (PN21) den baglanarak 40 glin boyunca PN60.gline
kadar SEM (10nmol/kg/giin i.p) ya da serum fizyolojik (SF) ile kronik tedavi uygulanmistir. PN53. giinde hayvanlara ketamin/ksilazin
(100mg/kg; 10mg/kg i.p) anestezi altinda elektroensefalografi (EEG) kaydi igin kortikal vida elektrotlar stereotaksik olarak yerlestirilmistir.
iyilesme déneminin ardindan PN60. giinde tedavi sonlandiriimis ve PN61.ve 62. giinlerde 120 dakika bazal EEG kaydi alinmistir. Diken-ve-
yavas-dalga-desarj (DDD) sureleri kontrol grubu ile karsilastiriimistir.

Bulgular: PN60. glinde SEM uygulanan hayvanlarda uygulama sonrasindaki 120 dakika boyunca DDD’lerin baskilandigi gézlemlenmistir. PN61
ve PN62. glinlerde kaydedilen 120 dakikalik EEG’de ise bu baskilanmanin kismen devam ettigi gozlenmis, toplam DDD stiresinin SEM grubunda
(653.53+79 s) SF uygulanan kontrol grubuna goére (12164169 s) ~%50 oraninda dusuik oldugu bulunmustur. Kronik tedavi strecinde vicut
agirliklari bakimindan gruplar arasinda anlamli bir farklilik gézlenmemistir (p>0.05).

Sonug: Calismamizin bulgulari GAERS siganlara erken dénemde uygulanan SEM’in absans nobetlerin epileptogenez sireci lizerinde etkili
oldugunu isaret etmektedir. Erken gelisim doneminde uygulanan SEM tedavisinin uzun dénemdeki etkilerinini degerlendirilmesine yonelik
PN90. ve PN120. giinlerdeki kayitlara iligkin ¢galismalarimiz devam etmektedir.

Anahtar Kelimeler: Semaglutid, GLP-1 Agonist, Epileptogenez, GAERS
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Effect of glukagon-like peptid 1 (glp1) receptor agonist semaglutide on the epileptogenesis process in the rat model of
genetic absence epilepsy

Maya JANSIS?, Sura AKAT?, Sule Nur MRAJA2, Ozlem AKDOGAN?, Ufuk EMRE?, Filiz ONAT3 4, Nihan GARGAK YILMAZ!
1Department of Pharmacology, Faculty of Pharmacy, Istanbul University, Istanbul, Turkey
2|stanbul Training and Research Hospital, Clinic of Neurology, Istanbul, Turkey
3Department of Medical Pharmacology, Faculty of Medicine, Acibadem Mehmet Ali Aydinlar University, Istanbul, Turkey

4Department of Neuroscience, Health Sciences Institute, Acibadem Mehmet Ali Aydinlar University, Istanbul, Turkey

Objective: Agonists of glucagon-like peptide-1 (GLP-1), an incretin hormone with important effects on glycemic control, liraglutide and its
long-acting analog, semaglutide (SEM), are approved treatment for diabetes. In addition to its hypoglycemic effects, GLP-1, thought to
modulate the proinflammatory effects of astrocytes and microglia in the brain, has been shown to have neuroprotective effects in various
experimental animal models such as Alzheimer's disease, stroke and epilepsy. This study aimed to investigate the possible effects of the GLP-
1 agonist SEM on the development of absence seizures, in other words, on the epileptogenesis process in genetic absence epilepsy rats from
Strasbourg (GAERS).

Materials and Methods: GAERS were treated chronically with SEM (10nmol/kg/day i.p) or saline for 40 days, starting from postnatal day 21
(PN21), when seizures did not develop yet, until PN60. At PN53, animals were stereotaxically implanted with cortical electrodes for
electroencephalography (EEG) recording under ketamine/xylazine (100 mg/kg; 10 mg/kg i.p) anesthesia. Treatment was terminated at PN60
and 120 minutes of baseline EEG was recorded on PN61 and PN62. Spike-and-slow-wave-discharge (SWD) durations were compared to the
control.

Results: At PN60, suppression of SWDs was observed for 120 minutes post-administration in SEM treated animals. In the 120-minute EEG
recorded on PN61 and PN62, observed suppression partially continued, and the total SWD duration in the SEM group (653.53179 s) was
found to be ~50% lower compared to the saline administrated control group (1216169 s). During the chronic treatment, there was no
significant difference between the groups in terms of body weight (p>0.05).

Conclusion: The findings of our study indicate that SEM administered to GAERS rats in the early period is effective on the epileptogenesis
process of absence seizures. Our work continues on the recordings at PN90 and PN120 to evaluate the long-term effects of SEM treatment
administered in the early developmental period.

Keywords: Semaglutide, GLP-1 Agonist, Epileptogenesis, GAERS
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Serotonin’in noroprotektif etkileri igin yeni bir hedef: h2s
Emine Nur GZBEK, Nazlican BELEN, Giinay YETIK ANACAK

Ege Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, izmir, Tiirkiye

Giris-Amag: Yiiksek oksijen tiketim orani nedeniyle beyinin duyarh oldugu oksidatif stres, alzheimer, parkinson, depresyon, anksiyete
bozukluklari, sizofreni ve bipolar bozukluk gibi pek ¢cok nérodenejeneratif hastaligin patofizyolojisinde rol oynamaktadir. Hidrojen sulfur
(H.S)’iin bazi nérodejeneratif hastaliklarda azaldigi bildirilmistir. Sadece néroprotektif degil ayni zamanda antioksidan bir gazotransmitter
olan H,S'i artiran yaklagimlarin nérodejeneratif hastaliklarda yararli olabilecegi diisiinilmektedir. Onceki galigmalarimizda Pyrogallol ile
olusturulan oksidatif streste aortada H.S seviyelerinin azaldigini gostermistik ancak beyinde oksidatif streste H.S dizeyleri yeterince
arastirlmamigtir.Serotonin’in de (5-HT) aortik duiz kas hticrelerinde ve istiridye solungaglarinda H,S Uretimini artirdig bildirilmistir. Ancak
beyin dokusunda 5-HT’in H.S seviyelerine etkisi henliz arastirlmamistir. Bu nedenle simdiki ¢alismamizda saglikli ve oksidatif stres
kosullarinda 5-HT’nin beyin dokusunda H.S Gretimini artirip artirmadigi arastiriimistir.

Yontemler: 5-HT’nin H,S olusumu Uzerine etkileri metilen mavisi yontemiyle fare beyin homojenatlarinda oksidatif stresi indiikleyen
Pyrogallol (0,1mM, 5 dk.) ve/veya H.S sentez inhibitérii AOAA (10 mM, 30 dk.) varliginda/yoklugunda arastirilmistir. istatistiksel analizlerde
ANOVA ve sonrasinda eslestiriimemis-t test veya Bonferroni kullaniimigtir.

Bulgular: Saglikl fare beyninde 5-HT; L-sistein’in indiikledigi H.S Uretimini artirdi (p<0,01,eslestirilmemis t test, n=5). Pyrogallol L-sistein’in
uyardigl H,S olusumunu istatistiksel olarak anlaml bigimde azaltti (p<0,001, eslestiriimemis t test, n=5) ve bu azalis 5-HT inkiibasyonuyla
(0,21mM,30dk.) geri dondii (p <0.05). AOAA, hem saglikl hem de oksidatif stress kosullarinda 5-HT’nin neden oldugu H.S Uretimindeki artigi
inhibe etti (p<0,001, ANOVA, n=5).

Sonug: Bulgularimiz beyinde oksidatif streste H,S diizeylerinin azaldigini ve 5-HT’nin bu azalmay geri gevirdigini gostermistir. Sonuglarimiz
antioksidan, néroprotektif 6zellikte bir molekil olan H2S olusumunu artirmak suretiyle 5HT’nin, beyin dokusunda oksidatif stresin eslik ettigi
nérodejeneratif hastaliklarda tedavi potansiyeli olabilecegini ortaya koymustur.

Tegekkiir: 1145448 nolu tlbitak projesi ile laboratuvarimizda H.S-hedefli ilag molekiilleri arastirilmaya baslanmis ve bu konseptin devami
olarak bu arastirma da Ege Universitesi 2020-21428 nolu BAP projesi kapsaminda desteklenmistir. Bu kapsamda Ege Universitesi ve Tiibitak’a
tesekkir ederiz.

Anahtar Kelimeler: serotonin, hidrojen sulfir, nérodejeneratif hastaliklar
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A new target for neuroprotective effect of serotonin:h2s
Emine Nur OZBEK' Nazlican BELEN, Giinay YETIK-ANACAK

University of Ege, Faculty of Pharmacy, Department of Pharmacology, Izmir, Turkey

Introduction-Aim:Because of high oxygen consumption rate, brain is sensitive to oxidative stress, which plays a role in the pathophysiology
of neurodegenerative diseases such as alzheimer's, parkinson's, depression, anxiety, schizophrenia and bipolar disorder. Hydrogen sulfide
(H2S) levels decreases in some neurodegenerative diseases such as Alzheimer's and Parkinson's. Targeting antioxidant and neuroprotective
gasotransmitter H2S may be beneficial to neurodegenerative diseases associated with oxidative stress. Our previous studies showed that
pyrogallol-induced oxidative stress decreases HzS level in aorta, but it is not studied in brain well. Although it has been shown that serotonin
(5-HT) increases H2S production in aortic smooth muscle cells and oyster gills, the effect of 5-HT on H2S in brain is not known. Therefore we
investigated whether 5-HT increases H.S production in brain tissue under healthy and oxidative stress conditions.

Methods: The effects of 5-HT on H,S formation were investigated by methylene blue method in the presence/absence of oxidative stress-
induced with Pyrogallol (0.1mM,5 min.) and/or H.S synthesis inhibitor AOAA(10mM,30min.) in mouse brain homogenates. ANOVA, Unpaired
t-test, Bonferroni tests were used for statistical analyses.

Results: In healthy conditions, 5-HT increased L-cysteine-induced H.S production (p<0.01,unpaired-t test, n=5). Pyrogallol significantly
decreased L-cysteine-induced H,S formation (p<0.001,unpared-t test, n=5) and it was reversed by 5-HT incubation (0,1mM,30dk.)(p <0.05,
unpaired-t test, n=5).A0AA, inhibited the 5-HT-induced augmentation of H,S production in both healthy and oxidative stress conditions
(p<0.001,Anova, n=5).

Conclusion: We conclude that 5-HT reverse the decraesed H»S level in brain in oxidative stress. Thus 5-HT may be beneficial in
neurodegenerative diseases associated with oxidative stress in brain tissue, through increasing formation of H,S which is antioxidant and
neuroprotective.

Acknowledgments: H,S-targeted molecules were started to be investigated in our lab by TUBITAK project-114s448 and this concept is
continued by current research which is supported by Ege-University-BAP 2020-21428. Thus we thank both TUBITAK and Ege University.

Keywords: serotonin, hydrogen sulfide, neurodegenerative illness
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Norotensinin genetik absans epilepsili siganlarda diken-ve-yavas-dalga desarjlar iizerine etkisi
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60xford Universitesi, Oxford, Birlesik Krallik

7Acibadem Univeristesi Tip Fakiiltesi, Tibbi Farmakoloji Bélimii, ISTANBUL, Tiirkiye

Amag: Genetik jeneralize epilepsi sendromlarinda gozlenen absans noébetler ile uyku-uyaniklik durumlari arasinda yakindan bir iligki
bulunmaktadir. Norontensinin (NT), lateral hipotalamusta oreksinerjik ndéronlarin aktivitesinin strdurilmesinde ve uyku/uyaniklik
durumlarinin fizyolojik diizenlenmesinde 6nemli bir rol oynadigi gosterilmistir. NT ve oreksin reseptorleri kemirgen beyninde 6b katmaninda
yer alan, yaygin intrakortikal ve talamik projeksiyonlara sahip kortikal néronlarda giigli bir sekilde ekpsresyon gosterirler. Norotensinin
absans nobetlerin ortaya gikisinda modiilator bir roliinin olabilecegi hipotezinden hareketle bu ¢alismada absans epilepsinin en yaygin
kullanilan genetik hayvan modellerinden biri olan Strazburg kékenli genetik absans epilepsili siganlarda (GAERS) intraserebroventrikiiler (iSV)
yolla uygulanan Nérotensin-1 (NT1) reseptor agonisti NT'nin elektroensefalografide (EEG diken-ve-yavas-dalga desarjlar (DDD) tzerindeki
etkisinin incelenmesi amaglanmigstir.

Gereg-Yontem: Yetiskin, erkek GAERS sicanlara ketamin/ksilazin anestezisi altinda, stereotaksik yéntemle ISV kaniil ve EEG elektrotlari
yerlestirilmistir. Bir haftalik iyilesme stirecinin ardindan bazal EEG kaydi alinmig ve Ug farkli konsanrasyonda (0.5, 1 ve 1.5 nmol/10 pl) NT ve
kontrol grubuna ayni hacimde 10 pl serum fizyolojik ISV yol ile uygulanmis 3 saat boyunca EEG kaydi alinmistir. Toplam DDD siire, sayi ve
ortalama sireleri analiz edilmistir.

Bulgular: GAERS sicanlarda toplam DDD siiresi ve tek bir DDD’nin ortalama siresinin 1. 5 nmol/10ul NT uygulanan grupta 6zellikle uygulama
sonrasi 120. Dakika civarinda kontrol grubuna gére anlamli derecede baskilandigi bulunmustur (p<0.05), ancak DDD sayisinda anlamli bir
degisiklik gozlenmemistir. Daha disiik konsantrasyonlarda uygulanan NT’nin DDD’ler tizerinde anlamli bir etkisi gozlenmemistir.

Sonug: NT'nin GAERS siganlarda DDD’ler Gzerine baskilayci etkisinin ilk defa gosterildigi bu ¢alisma néropeptiderjik sinyal iletiminin absans
nébetler Gzerinde moddle edici etkisi olabilecegini isaret etmektedir. Bu etkinin kortikal mi yoksa subkortikal diizeyde mi saglandiginin ortaya
¢tkariimasi gerekmektedir.

Anahtar Kelimeler: Néropeptid, Absans epilepsi, Norotensin, GAERS

448
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



P63
Effect of neurotensin on spike-and-slow-wave discharges in rats with genetic absence epilepsy
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5Department of Medical Pharmacology, School of Medicine, Acibadem Mehmet Ali Aydinlar University, Istanbul, Turkey

Objectives: There is a strong relationship between absence seizures and sleep-wake states observed in genetic generalized epilepsy
syndromes. Neurotensin (NT) has been shown to play an important role in maintaining the activity of orexin-producing neurons in the lateral
hypothalamus as well as physiological regulation of sleep/wake states. NT and orexin receptors are both strongly expressed in layer 6b
cortical neurons in the rodent brain and some of these neurons have extensive intracortical and thalamic projections. In this study we tested
the hypothesis that NT may have a modulatory role in the occurrence of absence seizures. We studied the effect of intracerebroventricularly
(ICV) administered Neurotensin-1 (NT-1) receptor agonist NT on spike-and-wave discharges (SWDs) in electroencephalography (EEG) of
Genetic Absence Epilepsy Rat from Strasbourg (GAERS), the most commonly used rat model of genetic absence epilepsy.

Materials-Methods: ICV cannula and EEG electrodes were stereotaxically implanted in adult male GAERS under ketamine/xylazine
anesthesia. After one-week recovery, baseline EEG was recorded and then, NT at three different concentrations (0.5, 1 and 1.5 nmol/10ul)
and 10pl of saline to the control group were administered ICV and EEG was recorded for 3 hours. The total duration, number and average
duration of SWDs were analyzed.

Results: The cumulative SWD duration and the mean duration of individual SWD in the 1. 5nmol/10ul NT administered GAERS was
significantly suppressed especially around the 120 minute of post injection period compared to control (p<0.05). However, no significant
change was observed in the SWD number. There was no significant effect on SWDs in the groups treated with lower concentrations of NT.

Conclusion: Our study revealed a suppressive effect of NT on SWDs in GAERS for the first time suggesting that neuropeptidergic signaling
may have a modulating effect on absence seizures. The challenge is to determine whether this effect is mediated on cortical or subcortical
level.

Keywords: Neuropeptide, Absence epilepsy, Neurotensin, GAERS
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Tavsgan izole mesane diiz kasinda elektriksel alan uyarisi aracili kasilma yanitlarinda nikotinin arttirici etkisi; kannabinoid
ve vanilloid reseptérlerin rolii

Sevil OZGER iLHAN?, Gokge Sevim OZTURK FINCAN?, Yagmur OKCAY?2, Derya Sebile KOC?, Celil ilker ASKIN 1,
Ayse Kiibra KiBAR?, ismail Mert VURALZ, Yusuf SARIOGLU3
1Gazi Universitesi Tip Fakiltesi Tibbi Farmakoloji Anabilim Dali, Ankara, Tiirkiye
25aglik Bilimleri Universitesi Giilhane Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, Ankara, Tiirkiye

3jstinye Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dal, istanbul, Tiirkiye

Amag: Nikotin, nikotinik asetilkolin reseptérlerinin (nAChR) bir agonisti olarak islev goriir. Bu reseptorler, nérotransmitter ligand bagimli iyon
kanallarinin Ust ailesine aittir. Daha 6nceki galismalarimizda gesitli tavsan dokularinda elektriksel alan uyarisi (EAU) ile uyarilan kasilma ve
gevseme yanitlarini artirdigini géstermis ve bunun sebebinin nikotinin sinir terminallerinden nérotransmitter salinimini kolaylastirmasi
olabilecegini bildirmistik. Yapilan calismalarda endokannabinoid ve nikotinik sistemler arasinda etkilesim oldugu gosterilmistir. Bu ¢alismada
tavsan izole mesane diiz kasinda EAU aracili kasilma yanitlari Gzerinde nikotinin arttirici etkisinin nikotinin ve endokannabinoid sistemle
etkilegsiminin arastiriimasi amaglanmistir.

Gereg¢-Yontem: Bu calismada Yeni Zelanda yetiskin erkek albino tavsanlar kullaniimistir. Sakrifikasyonu takiben mesane hizlica gikariimig,
sonrasinda birbirine esit seritler halinde kesilerek doku preparatlari hazirlanmistir. Seritler 20 ml Krebs-Henseleit soltisyonu iceren izole organ
banyolarina asilmis ve 1 g izometrik dinlenme gerimi uygulanmistir. EAU aracili kasilma yanitlari elde edildikten sonra, preparatlara 10-4 M
konsantrasyonda nikotin uygulamasi yapilmis ve 5 uyari sonrasinda EAU durdurulmustur. Yikamayi takiben ayni deney prosediirii ayni
dokulara bu kez ortamda AM251 (kannabinoid CB1 resept6r antagonisti, 10-6 M), AM630 (kannabinoid CB2 resept6r antagonisti, 10-6M) ve
kapsazepin (bir vanilloid reseptdr antagonisti, 3 x 10-6M) varliginda tekrarlanmigtir.

Bulgular: Bu galismada nikotin, tavsan mesanesinde 4-Hz stimulasyon frekansinda EAU-aracili kasilma yanitlarini 17.16% * 2,81% (P<0.0001)
oraninda artirdi. EAU aracili kasilma yanitlari Gzerinde Nikotinin arttirici etkisi, kannabinoid reseptérler antagonistleri AM251, AM630 ve
vanilloid reseptdr antagonisti kapsazepin varliginda tekrarlandiginda anlamh bir degisiklik gériilmedi.

Sonug: Bu bulgular tavsan mesane diiz kasinda nikotinin arttirici etkisinde, endokannabinoid ve vanilloid reseptérlerinin nikotinin arttirici
etkisine katkisi olmadigini géstermektedir.

Anahtar Kelimeler: Elektriksel alan uyarisi, Mesane, Nikotin, Kannabinoid reseptér, Vaniloid reseptor
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Enhancing effect of nicotine on electrical field stimulation elicited contractile responses in isolated rabbit bladder
straight muscle; the role of cannabinoid and vanilloid receptors

Sevil OZGER iLHAN?, Gékge Sevim OZTURK FINCANZ, Yagmur OKCAY?2, Derya Sebile KOC?, Celil ilker ASKIN 2,
Ayse Kiibra KiBAR?, ismail Mert VURAL?, Yusuf SARIOGLU3
1Gazi University, Faculty of Medicine, Department of Medical Pharmacology, Ankara/Turkey
2University of Health Sciences, Gulhane Faculty of Pharmacy, Department of Pharmacology, Ankara/Turkey

3Istinye University, Faculty of Medicine, Department of Medical Pharmacology, Istanbul/Turkey

Objectives:Nicotine acts as an agonist of nicotinic acetylcholine receptors(nAChR). These receptors belong to a superfamily of
neurotransmitter-gated ion channels. We previously demonstrated that nicotine increased electrical field stimulation (EFS)-evoked
contractile or relaxation responses, possibly by facilitating neurotransmitter release from nerve terminals in various rabbit tissues. Studies
have shown that there is an interaction between the endocannabinoid and nicotinic systems. This study aimed to investigate the interaction
between nicotine and the endocannabinoid system in the rabbit urine bladder. This study aimed to investigate the enhancing effect of
nicotine on EFS-mediated contractile responses in rabbit isolated bladder smooth muscle and its interaction with the endocannabinoid
system.

Materials-Methods:The New Zealand albino male adult rabbits were used for this study. Following scarification, urine bladder was rapidly
excised and then uniform strips were prepared. Each strip was mounted under 1 g isometric resting tension in an organ bath containing 20
ml of Krebs—Henseleit solution. After obtaining EFS-mediated contractile responses 10-4 M concentrations of nicotine were applied to the
preparations and EFS was stopped after 5 stimulations. Following washing, the same experimental procedure was performed with the same
tissue in the presence of AM251(a cannabinoid CB1 receptor antagonist, 10-6 M), AM630(a cannabinoid CB2 receptor antagonist, 10-6M),
and capsazepine (a vanilloid receptor antagonist, 3 x 10-6M).

Results:Nicotine enhanced the EFS-induced contraction responses by 17.16% + 2.81% at a 4-Hz stimulation frequency. Cannabinoid receptor
antagonists AM251 and AM630 and vanilloid receptor antagonist capsazepine did not significantly alter nicotine-induced EFS contractions.
When the enhancing effect of Nicotine on EFS-mediated contractile responses was repeated in the presence of the cannabinoid receptors
antagonists AM251, AM630 and the vanilloid receptor antagonist capsazepine, there was no significant difference.

Conclusions:These results show that enhancing effect of nicotine in smooth muscle of rabbit bladder, endocannabinoid system and vanilloid
receptors do not contribute to nicotine effects.

Keywords: Electrical field stimulation, Bladder, Nicotine, Cannabinoid receptor, Vaniloid receptor
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Tavsan korpus kavernozumunda nikotinin elektriksel alan stimiilasyonu aracili gevseme yanitlarini artirici etkisinde
kannabinoiderjik ve vanilloid reseptdrlerin rolii

ismail Mert VURAL?, Gokge Sevim OZTURK FINCAN?Z, Derya Sebile KOG2, Yagmur OKCAY?, Celil ilker ASKIN2,
Ayse Kiibra KiBAR?, Sevil Ozger iLHAN?, Yusuf SARIOGLU3
1Saglik Bilimleri Universitesi Giilhane Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, Ankara, Tiirkiye
2Gazi Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Ankara, Tiirkiye

3jstinye Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dal, istanbul, Tiirkiye

Amag: Farkli izole tavsan dokularinda nikotinin elektriksel alan uyarisi (EAU)-aracili kasilma veya gevseme yanitlarini artirdigi gosterilmistir.
Tavsan korpus kavernozumunda EAU aracili gevseme yanitlar hem nikotin hem de endokannabinoidler tarafindan degismektedir. Birden gok
¢alismada, endokannabinoid ve nikotinik sistemlerin 6zellikle merkezi sinir sisteminde etkilesime girdigi ortaya konmustur. Bu galismanin
amaci tavsan korpus kavernozumunda nikotin ve endokannabinoid sistem arasindaki etkilegimi arastirmaktir.

Gereg¢-Yontem: Tavsan korpus kavernozumundan alinan seritler Krebs-Henseleit sollisyonu igeren izole organ banyolarina asilmistir. Dokular
deney protokoliinden 6nce guanetidin ve atropinle inkiibe edimis, 30 dakika sonra fenilefrin ile kastirilmistir. Daha sonra EAU (her iki dakikada
bir 4-Hz frekansinda 60V voltaj ile 10s boyunca 1 ms siireli olusturulan uyari dizileri) ile uyarilan gevseme yanitlari elde edilmistir. Preparatlara
nikotin (10-4 M) uygulamasi yapilarak yanitlar izometrik olarak kaydedilmistir. Nikotin uygulamasini takiben bes EAU yaniti alinmis ve sistem
kapatilmigtir. Dokular bir saat boyunca Krebs-Henseleit solisyonu ile yikanarak dinlendirilmistir. Daha sonra deney protokoli
kannabinoiderjik (AM251/CB1 reseptér antagonisti; AM630/CB2 reseptdr antagonisti) veya vanilloid reseptér (kapsazepin) antagonistlerinin
varliginda tekrarlanmistir. Bu {i¢ antagonist ile farkli dokular ayri ayri inkiibe edilmistir.

Bulgular: Nikotin (10-4 M), EAU ile uyarilan gevseme yanitlarini artirmistir (14.60% + 2.94%, p<0.05). Nikotinle artan EAU gevseme yanitlari,
AMG630 (4.44% * 3.43%, p<0.05) varliginda anlamli olarak azalmistir. AM251 (8.54% + 2.08%, p>0.05) ve kapsazepin (8.99% + 4.41%, p>0.05)
varliginda ise yanitlarda anlamli bir fark gérilmemistir.

Sonug: Bu bulgular tavsan korpus kavernozumunda EAU-aracili gevseme yanitlarindaki nikotin etkisinde endokannabinoiderjik sistemin veya
bu sistemle iligkili kannabinoid-benzeri néronal faktorlerin CB2 reseptorler araciligiyla yer aldigini gostermektedir. Nonadrenerjik
nonkolinerjik yanitlarda endokannabinoidlerin roliiniin ve periferik dokularda endokannabinoiderjik ve nikotinik sistemler arasindaki
etkilesimin aydinlatilabilmasi i¢in daha fazla gcalismaya ihtiyag duyulmaktadir.

Anahtar Kelimeler: Nonadrenerjik Nonkolinerjik Yanitlar, Elektriksel Alan Uyarisi, Nikotin, Kannabinoiderjik Reseptérler, Tavsan Korpus
Kavernozumu
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Role of cannabinoid and vanilloid receptors on nicotine’s enhancing effect on electrical field stimulation elicited
relaxation responses in rabbit corpus cavernosum

ismail Mert VURAL?, Gokge Sevim OZTURK FINCAN?Z, Derya Sebile KOG2, Yagmur OKCAY?, Celil ilker ASKIN2,
Ayse Kiibra KiBAR?, Sevil Ozger iLHAN?, Yusuf SARIOGLU3
1University of Health Sciences, Gulhane Faculty of Pharmacy, Department of Pharmacology, Ankara/Turkey
2Gazi University, Faculty of Medicine, Department of Medical Pharmacology, Ankara/Turkey

3Istinye University, Faculty of Medicine, Department of Medical Pharmacology, Istanbul/Turkey

Obijectives: Nicotine has been shown to enhance electrical field stimulation (EFS)-evoked contraction or relaxation responses in various
isolated rabbit tissues. The EFS-evoked relaxation responses in the rabbit corpus cavernosum were altered by both nicotine and
endocannabinoids. Several studies have revealed that the endocannabinoid and nicotinic systems interact, particularly in the central nervous
system. The aim of this study was to investigate the interaction between nicotine and the endocannabinoid system in the rabbit corpus
cavernosum.

Material-Methods: Strips from rabbit corpus cavernosum were inserted in isolated organ baths containing Krebs-Henseleit solution. Strips
were pre-contracted with phenylephrine following a 30-minute incubation period with guanethidine and atropine. Isometric recordings of
EFS-evoked (every 2 minutes with a frequency of 4 Hz, impulse trains of 1 ms duration for 10s and a voltage of 60V) relaxation responses
were obtained. Nicotine was administered to the preparations at a concentration of 10-4 M, and EFS system was stopped after five stimuli.
Tissues were washed for an hour with Krebs-Henseleit solution. The same experimental procedure was repeated again in the presence of
cannabinoid (AM251/CB1 receptor antagonist; AM630/CB2 receptor antagonist) and vanilloid receptor antagonist (capsazepine). These
antagonists were administered to different preparations separately.

Results: Nicotine (10-4 M) increased the EFS-induced relaxation responses (14.60% + 2.94%, p<0.05). AM630 caused a decrease in the
enhancement of nicotine-induced EFS relaxation responses (4.44% + 3.43%, p<0.05), whereas effects of AM251 (8.54% + 2.08%, p>0.05) and
capsazepine (8.99% * 4.41%, p>0.05) were not significant.

Conclusion: These findings suggest that the endocannabinoid system or cannabinoid-like neuronal factors may be involved in nicotine-
induced effects in rabbit corpus cavernosum via CB2 receptors in EFS-evoked relaxation responses. Further studies are required to investigate
the effect of endocannabinoids on nonadrenergic noncholinergic responses and the interaction between endocannabinoid and nicotinic
system in peripheral tissues.

Keywords: Nonadrenergic Noncholinergic Responses, Electrical Field Stimulation, Nicotine, Cannabinoid Receptors, Rabbit Corpus
Cavernosum

453
26. Ulusal ve 1. Uluslararasi Farmakoloji Kongresi / 26t National and 15t International Pharmacology Congress
4-6 Kasim 2021 / 4-6 November 2021
Online



P66
Senecio trapezuntinus boiss. Ekstresinin in vitro tokolitik etkisi
Yesim KAYA YASAR!, Seckin ENGIN?Z, Elif Nur BARUT?, Elif GUN2, Giilin RENDA3, Sena F. SEZEN!?

1KTU Eczacilik Fakiiltesi, Farmakoloji Ab. D.; KTU ilag ve Farmasétik Teknoloji Uygulama ve Arastirma Merkezi, Trabzon,
Tirkiye

2KTU Eczacilik Fakiiltesi, Farmakoloji Ab. D., Trabzon, Tiirkiye

3KTU Eczacilik Fakiltesi, Farmakognozi Ab. D.; KTU ilag ve Farmasotik Teknoloji Uygulama ve Arastirma Merkezi, Trabzon,
Turkiye

Amag: Endemik bir tiir olan Senecio trapezuntinus Boiss (Asteracea), ‘Trabzon kanarya otu’ olarak bilinir. Senecio turleri halk arasinda
amenore, dismenore ve infertilite tedavisinde kullanilmaktadir. Senecio coronatus turiiniin ise dogumu kolaylastirmak amaciyla kullanildigi
bilinmektedir. Literatiirde Senecio trapezuntinus'un uterus kasilmalari Gizerine etkisine iligkin calismaya rastlanmamistir. Bu galismada Senecio
trapezuntinus Boiss toprak Ustl hekzan ekstresinin (STHE) fare izole uterus diiz kas kontraksiyonu tzerine etkileri aragtiriimistir.

Gereg¢-Yontem: STHE hazirlamak amaciyla, Senecio trapezuntinus Boiss toprak lstu kisimlari kurutularak 6gutilda, toz numune metanol ile
40°C'de 8 saat ekstre edildikten sonra rotary evaporatérde yogunlastirildi ve metanol ekstresi ayirma hunisinde n-hekzan ile ekstre edildi.
STHE'nin uterus diiz kas kontraksiyonu tzerine etkisi in vitro izole organ banyosu yontemi ile degerlendirildi. 10-12 haftalik gebe olmayan disi
Balb/c farelerden (n=3-4) ketamin-ksilazin anestezisi altinda uterus boynuz (horn) dokulari izole edildi ve her bir fareden 2-3 cm uzunlugunda
2 adet uterus halka preparati hazirlandi. Uterus halkalari, 37 °C'de %95 0. + %5 CO, karisimiyla gazlandirilan Krebs-Henseleit ¢ozeltisi iceren
organ banyolarina 1 g istirahat gerimi altinda dikey sekilde asilarak gerim degisiklikleri kayit edildi (LabChart 8.0, AD Instruments Ltd).
Ardindan oksitosin (0,1 1U/mL) ile 6n-kasilma olusturulan dokularda STHE (0,01-0,25 mg/mL) ile konsantrasyona bagimli gevseme yaniti alindi.
Veriler, oksitosinle indiiklenen &n kasilmaya ait egri altinda kalan alaninin yiizdesi olarak ifade edildi. istatistiksel analiz Student-t test ile
yapildi, p<0.05 ise anlamli kabul edildi (GraphPad Prism 5.0, USA).

Bulgular: STHE (0,01-0,25 mg/mL) oksitosin ile 6n kasilma olusturulmus uterus diiz kasinda konsantrasyona bagimli gevsemeye neden oldu
(Emaks=%96,43%1,67; EC5=0,25+0,10 mg/mL) ve spontan diiz kas kontraksiyonlarini kontrole gére anlamli sekilde azaltti (En.«=%48.9416.37;
p<0.05).

Sonug: Senecio trapezuntinus Boiss tiriniin hekzan ekstresindeki bilesik ve/veya bilesiklerin gliglii uterus gevsetici etkisi ile tokolitik olarak
terapotik potansiyeli bulunmaktadir. Etki mekanizmasi ve gesitli in vivo deney modellerinde etkinlikleri ileri calismalarda incelenmektedir.

*Bu galisma Tarim ve Orman Bakanligi, DKMP Genel Mudurlugi, 12. Bolge Trabzon Sube Mudurltgu tarafindan desteklenmistir.

Anahtar Kelimeler: Oksitosin, Senecio trapezuntinus Boiss, tokolitik
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Tocolitic effect of senecio trapezuntinus boiss. Extract

Yesim KAYA-YASAR? 3, Seckin ENGIN?, Elif Nur BARUTY, Elif GUNY, Giilin RENDAZ2 3, Sena F. SEZEN® 3

1Karadeniz Technical University, Faculty of Pharmacy, Department of Pharmacology, Trabzon, Turkey
2Karadeniz Technical University, Faculty of Pharmacy, Department of Pharmacognosy, Trabzon, Turkey

3Karadeniz Technical University, Drug and Pharmaceutical Technology Application and Research Center, Trabzon, Turkey

Objective: Senecio trapezuntinus Boiss (Asteracea), an endemic species in Turkey, is known as 'Trabzon canary grass'. Senecio species are
used for amenorrhea, dysmenorrhea and infertility in folk medicine. Senecio coronatus has been known to induce labor. The effect of Senecio
trapezuntinus on uterine contractility is unknown. In this study, the effects of hexane extract prepared from the aerial parts of (STHE) on
mouse isolated uterine smooth muscle contraction were investigated.

Materials-Methods: The aerial parts of Senecio trapezuntinus Boiss were dried and ground. In order to prepare STHE, the powder sample
was extracted with methanol for 8 hours at 40°C, it was concentrated in a rotary evaporator. STHE was obtained from the methanolic extract
with n-hexane in a separatory funnel. The effects of STHE on uterine smooth muscle contraction was evaluated in vitro by isolated organ
bath method. 10-12 weeks old non-pregnant female Balb/c mice (n=3-4) were anesthetised with ketamine-xylazine and the uterine horns
were isolated. Two uterine ring preparations (2-3 cm length) were obtained from each mouse. Uterine rings were mounted longitudinally in
organ baths containing Krebs-Henseleit solution gassed with a mixture of 95% O, + 5% CO. at 37 °C under 1 g of resting tension and isometric
contractions of uterine rings were recorded. Then, the concentration-dependent relaxation response of STHE (0.01-0.25 mg/mL) were
obtained from uterine rings pre-contracted with oxytocin (0.1 IU/mL). Data were presented as percentage of area under the curve of
oxytocin-induced precontraction and statistically analyzed by Student-t test. P<0.05 was considered statistically significant (GraphPad Prism
5.0, USA).

Results: STHE (0.01-0.25 mg/mL) induced concentration-dependent relaxation response of uterine smooth muscle pre-contracted with
oxytocin (Emx=96.43+1.67%; EC5=0.25+0.10 mg/mL) and significantly reduced spontaneous smooth muscle contractions compared to control
(Eme=48.9416.37%; p<0.05).

Conclusion: Senecio trapezuntinus Boiss has therapeutic potential as a tocolytic. Further studies are conducted to evaluate the underlying
mechanisms.

*This study was supported by Ministry of Agriculture and Forestry, General Directorate of Nature Conservation and National Parks.

Keywords: Oxytocin, Senecio trapezuntinus Boiss, tocolytic
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Yiiksek-fruktozlu diyetin testikiler insulin sinyal yolagi izerine etkisi

Onur Gokhan YILDIRIM!?, Fatma AKAR?

1Artvin Coruh Universitesi Saglk Hizmetleri Meslek Yiiksek Okulu Eczane Hizmetleri Bliimii, Artvin, Tiirkiye

2Gazi Universitesi Eczacilik Fakiiltesi Farmakoloji Ana Bilim Dali, Ankara, Tiirkiye

Amag: Diinya capinda metabolik sendrom artisinin yiiksek fruktoz tiiketimiyle iligkili olabilecegi ileri siirlilmektedir. Onceki ¢alismamizda,
yiiksek fruktoz tiiketiminin infertiliteyle iliskili testikiiler inflamasyon ve testosteron diizeyi diisiikliigiine neden oldugu gdsterilmistir. insilin
sinyal yolagi testis gelisimi ve hicresel stres yanitlarinin diizenlenmesinin yani sira testikiiler mikrosirkiilasyon ve spermatogenezin
strdirilmesiigin dnemlidir. Yuksek fruktozlu diyetin testikller insilin sinyal yolu tGizerindeki etkisi bilinmemektedir. Bu galismada, diyet iginde
alinan fruktozun testikuler insilin sinyal yolagi proteinlerinden IR, IRS-1, IRS-2 ve PI3K dlzeyleri tizerine etkisini aragstirmayi amagladik.

Gereg¢-Yontem: Wistar erkek sicanlara igme suyu icinde %20 fruktoz 15 hafta sireyle verilmistir. Testis doku 6érneklerinde ir-8, irs-1, irs-2 ve
pi3k gen ekspresyon seviyeleri real-time PCR yontemiile belirlenmistir. IR, IRS-1, IRS-2 ve PI3K protein diizeyleri Western blot analizi ile tespit
edilmistir.

Bulgular: Yuksek fruktoz tiiketimi Wistar siganlarinin testis dokusunda irs-1, irs-2 ve pi3k mRNA ekspresyon seviyelerini dusurtrken, ir-8
MRNA ekspresyonunda degisiklik gbzlenmemistir. Ayrica, diyet iginde fruktoz aliminin sigan testikiler IR, IRS-1, IRS-2 ve PI3K protein
duzeylerinde kontrole kiyasla anlamli bir azalma saptanmustir.

Sonug: Bu ¢alismada, siganlarda diyet iginde yiiksek fruktoz tiketiminin, erkeklerde tireme fonksiyon bozuklugu ile iligkili olabilecek testikiiler
insdlin sinyal yolagini baskiladigi gosterilmistir.

Kaynaklar: Griffeth, R. J., Carretero, J., & Burks, D. J. (2013). Insulin receptor substrate 2 is required for testicular development. PloS One,
8(5), e62103.

Nef, S., Verma-Kurvari, S., Merenmies, J., Vassalli, J. D., Efstratiadis, A., Accili, D., & Parada, L. F. (2003). Testis determination requires insulin
receptor family function in mice. Nature, 426(6964), 291-295.

Yildirim, O. G., Sumlu, E., Aslan, E., Koca, H. B., Pektas, M. B., Sadi, G. & Akar, F. (2019). High-fructose in drinking water initiates activation of
inflammatory cytokines and testicular degeneration in rat. Toxicology Mechanisms and Methods, 29(3), 224-232.

Anahtar Kelimeler: Ylksek fruktoz diyeti, inslin sinyal yolagi, testis
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The effect of high-fructose diet on testicular insulin signaling pathway
1Department of Pharmacy Services, Vocational School of Health Services, Artvin Coruh University, Artvin, Turkey

2Department of Pharmacology, Faculty of Pharmacy, Gazi University, Ankara, Turkey

Objectives: High-fructose consumption might be associated with the increasing worldwide epidemic of metabolic syndrome. Previously, we
showed that dietary high-fructose in the rat causes testicular inflammation and low testosterone level, which might be related to male
infertility. Insulin signaling pathway is important for testicular development, regulation of cellular stress responses as well as maintenance
of microcirculation and spermatogenesis. The influence high-fructose diet on testicular insulin signaling pathway has been documented yet.
In this study, we aimed to investigate the effect of dietary fructose on insulin signaling pathway elements, including IR, IRS-1, IRS-2 and PI3K
in testicular tissue of rats.

Materials-Methods: Fructose was given to male Wistar rats as 20% solution in drinking water for 15 weeks. Gene expression levels of ir-8,
irs-1, irs-2 and pi3k in the testis tissue samples were established by real-time PCR. Protein levels of IR, IRS-1, IRS-2 and PI3K were determined
by Western blot analysis.

Results: High-fructose consumption decreased mRNA expression levels of irs-1, irs-2 and ve pi3k in the testicular tissue of the rats, whereas
no changes were observed in ir-8 mRNA expression. Moreover, dietary high-fructose decreased protein expression levels of IR, IRS-1, IRS-2
and PI3K in testicular tissue of the rats compared to controls.

Conclusions: This study findings demonstrated that consumption of dietary high-fructose in rats suppresses testicular insulin signaling
pathway which might be related to reproductive dysfunction in male.

Referance: Griffeth, R. J., Carretero, J., & Burks, D. J. (2013). Insulin receptor substrate 2 is required for testicular development. PloS One,
8(5), e62103.

Nef, S., Verma-Kurvari, S., Merenmies, J., Vassalli, J. D., Efstratiadis, A., Accili, D., & Parada, L. F. (2003). Testis determination requires insulin
receptor family function in mice. Nature, 426(6964), 291-295.

Yildirim, O. G., Sumlu, E., Aslan, E., Koca, H. B., Pektas, M. B., Sadi, G. & Akar, F. (2019). High-fructose in drinking water initiates activation of
inflammatory cytokines and testicular degeneration in rat. Toxicology Mechanisms and Methods, 29(3), 224-232.

Keywords: Dietary high-fructose, insulin signaling pathway, testis
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izole sigan torasik aortasinda yiiksek glukoz-olusumlu vaskiiler disfonksiyon iizerine resveratroliin etkileri
Semil Selcen GOCMEZ, Giilsen CELEBI, Tijen UTKAN

Kocaeli Universitesi, Tip Fakiiltesi, Farmakoloji Anabilim Dali, Kocaeli, Tiirkiye

Amag: Diyabetin vaskiler endotel disfonksiyona (VED) neden oldugu bilinmektedir. Diyabetin neden oldugu endotel disfonksiyonun temel
nedeninin hiperglisemi oldugu goésterilmistir. Resveratrolin diyabetin neden oldugu VED’ da vaskiloprotektif etkisi oldugu bilinmektedir.
Ancak resveratroliin akut yuksek glukozun neden oldugu VED’ daki mekanizmalarin arastirildigi sinirl sayida galisma mevcuttur. Bu galismada,
resveratrolln in vitro ylksek glukoza maruziyet sonrasi vaskiler reaktivite izerindeki koruyucu etkisinin mekanizmalarinin arastiriimasi
amaglandi.

Gereg-Yontem: Erkek Wistar albino siganlar kullanildi. Torasik aorta preparatlari izole edilerek izometrik 6lglim amaciyla organ banyosuna
yerlestirildi. Torasik aorta halkalari 2 saat sureyle NG (11 mM normal glukoz), HG (44 mM yuksek glukoz), HG+Resv (44 mM yiksek
glukoz+resveratrol (10 uM)) ve HS (33 mM vyuksek siikroz+11 mM glukoz) ile inkibe edildi. Daha sonra tim gruplarin endotele-bagimh
karbakol ve endotelden-bagimsiz SNP gevseme yanitlari 6lglldi. Ek olarak, resveratroliin mekanizmasini arastirmak igin, L-NAME ve
indometazin ile 2 saat inklibasyon sonrasinda endotel-bagimli gevseme yanitlari kaydedildi.

Bulgular: Endotele-bagimli gevseme yanitlari HG grubunda kontrole gére anlamli dlizeyde azalirken (p<0.05), HG+Resv grubunda ise kontrole
geri dondl. Endotelden-bagimsiz SNP gevseme yanitlarinda gruplar arasinda anlamli fark saptanmadi. HS grubunda NG grubuna gére anlamli
fark saptanmamasi gevseme yanitlarindaki azalmanin hiperosmolariteyle iliskili olmadigini gosterdi. Ek olarak, L-NAME inkibasyonuyla
endotel-bagimli gevseme yanitlari anlamli diizeyde azaldi (p<0.05).

Sonug: Bulgularimiz resveratroliin hipergliseminin neden oldugu VED’ u iyilestirdigini gostermektedir. Endoteliyal nitrik oksit sentezinin
duzelmesi, resveratrolln vaskiloprotektif etkisine katki saglayabilir.

Anahtar Kelimeler: Yiksek glukoz, Torasik aorta, Resveratrol, Endotelyum
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The effects of resveratrol on high glucose-induced vascular dysfunction in isolated rat thoracic aorta
GOCMEZ Semil Selcen, CELEBI Giilsen, UTKAN Tijen

Kocaeli University, Medical School, Department of Pharmacology, Kocaeli, TURKEY

Obijectives: Diabetes has been shown to cause vascular endothelial dysfunction (VED). It has been demonstrated that the main reason of
diabetes-induced endothelial dysfunction is hyperglycemia. Resveratrol is known to have vasculoprotective effect in diabetes-induced VED.
However, there are limited studies on the mechanisms of resveratrol in acute high glucose-induced VED. We aimed to examine the underlying
mechanism of the protective effect of resveratrol on vascular reactivity after high glucose exposure, in vitro.

Materials-Methods: Male Wistar rats were used. Thoracic aorta preparations were isolated and placed in the organ chamber for isometric
tension measurements. The aortic rings were incubated with NG (11 mM normal glucose), HG (44 mM high glucose), HG+Resv (44 mM high
glucose+resveratrol (10 uM)) and HS (33 mM high sucrose+11mM glucose) for 2 hours. Then endothelium-dependent and —independent
vascular relaxations to carbachol and SNP were measured in all groups. In addition, to explore the mechanisms of resveratrol, the relaxant
responses were recorded after incubation with L-NAME and indomethacin for 2 h.

Results: Endothelium-dependent relaxations significantly decreased in HG group compared to NG group (p<0.05), whereas reversed to the
controls in HG+Resv group. Endothelium-independent relaxations were similar in all groups. There were no significant differences in HS group
compared to NG group showing that impaired relaxations were not related to hyperosmolality. In addition, endothelium-dependent
vasorelaxations in HG+Resv decreased after L-NAME incubation (p<0.05).

Conclusions: Our data show that resveratrol ameliorates VED caused by hyperglycemia. Improvement of endothelial nitric oxide synthesis
may contribute to vasculoprotective effect of resveratrol.

Keywords: High-glucose, Thoracic aorta, Resveratrol, Endothelium
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Aspirin, tp reseptor antagonisti ve txa2 sentaz inhibitoriiniin insan safen ven ve internal mammariyal arterinin vaskiiler
tonusunun iizerine etkilerinin kargilastirmal galigmasi

Khadija ALJESRIZ, Giilsiim TURKYILMAZ 2, Saygin TURKYILMAZ2, Gékce TOPAL?, Giilsev OZEN?
listanbul Universitesi Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, istanbul, Tiirkiye

2Bakirkdy Dr Sadi Konuk Egitim ve Arastirma Hastanesi, Kalp ve Damar Cerrahisi Bdlimdi, istanbul, Tiirkiye

Amag: Tromboksan (TxA.), arasidonik asitten (AA) tromboksan sentaz (TxS) enzimi araciiglyla sentezlenir ve TP reseptori aracihgiyla
vazokonstriksiyon yanitina neden olmaktadir. Galismamizin amaci, aspirin, TxS inhibitori ve TP reseptdr antagonistinin koroner arter bypass
greftlerinin (safen ven: SV ve internal mammariyal arter: IMA) vaskdler reaktivitesi tizerindeki etkilerini karsilagtirmaktir.

Gereg ve Yontem: izole organ banyosu kullanilarak SV ve IMA preparatlari, TP reseptér antagonisti, TxS inhibitorii veya aspirin ile inkiibe
edilmistir. Ardindan gesitli spazmojenler [(prostaglandin (PG)E,, PGFz, fenilefrin ve AA)] kiimdlatif olarak artan konsantrasyonlarda
uygulanmistir.

Bulgular: TP resept6r antagonisti, SV ve IMA preparatlarinda PGE2, PGF2a ve AA'nin olusturdugu kasilma yanitlarini 6nemli 6lgtide inhibe
etmistir, fenilefrinin olusturdugu kasilma yanitlarini ise degistirmemistir. Aspirin, IMA preparatlarinda fenilefrinin olusturdugu kasiima
yanitini arttirken, SV preparatlarinda AA’in olusturdugu kasilma yanitini azaltmistir. TxS inhibitord, SV ve IMA prepratlarinda hem PGE; hem
de AA’In olusturdugu kasilma yanitlarini azaltmistir.

Sonug: Koroner arter bypass greft materyallerinde aspirine kiyasla, TP reseptor antagonisti ve TxS inhibitortinin farkli spazmojenlerin
olusturdugu kasilma yanitlarini azaltmakta daha etkili oldugu gosterilmistir.

Anahtar kelimeler: TxA,, aspirin, TP reseptdr antagonisti, TxS inhibitorl, bypass greft materyalleri
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Comparative study on the effect of aspirin, tp receptor antagonist and txa2 synthase inhibitor on the vascular tone of
human saphenous vein and internal mammary artery

Khadija ALJESRIZ, Giilsiim TURKYILMAZ2, Saygin TURKYILMAZ2, Gokce TOPAL?, Giilsev OZEN?
1Department of Pharmacology, Faculty of Pharmacy, Istanbul University, Istanbul, Turkey

2Department of Cardiovascular Surgery, Bakirkoy Dr. Sadi Konuk Education and Research Hospital Bakirkoy, Istanbul, Turkey

Objectives: Thromboxane (TxAz) is synthesized from arachidonic acid (AA) via thromboxane synthase (TxS) enzyme, and it induces
vasoconstriction via TP receptor. The aim of our study is to compare the effects of the aspirin, TxS inhibitor and TP receptor antagonist on
vascular reactivity of the bypass grafts (saphenous vein: SV and internal mammary artery: IMA).

Materials-Methods: Using an isolated organ bath, SV and IMA preparations were incubated with TP receptor antagonist, TxS inhibitor or
aspirin. Then, prostaglandin (PG) Ez, PGF24, phenylephrine and AA were administered in a concentration-dependent manner.

Results: TP receptor antagonist significantly inhibited the contraction response induced by PGE2, PGF2q, and AA but not by phenylephrine in
SV and IMA. Aspirin increased phenylephrine-induced contraction only in IMA and decreased AA-induced contraction in SV. TxS inhibitor
decreased both PGE; and AA-induced contraction in SV and IMA.

Conclusion: Comparing to aspirin, TP receptor antagonist and TxS inhibitor are more effective in reducing contraction induced by different
spasmogens.

Keywords: TxA, aspirin, TP receptor antagonist, TxS inhibitor, bypass grafts
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Ostoliin vaskiiler gevsetici etkisinde hidrojen silfiiriin roliiniin aragtiriimasi
Elif ALAN, Ozan MERT, Giilnur SEVIN

Ege Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, izmir, Tiirkiye

Girig-Amag: Ostol, 7-metoksi-8-(3-metil-2-butenil)-2H-1-benzopiran-2-on, antioksidan, antienflamatuvar ve duiz kas gevsetici farmakolojik
etkileri olan dogal bir kumarindir. Ostoliin duiz kas gevsetici etkilerini, PI3K/Akt-eNOS-NO yolagi, PDE-5 inhibisyonu ve kalsiyum kanal blokaji
araciligiyla; antienflamatuvar etkilerini ise proenflamatuvar sitokinlerin, iNOS’un ve COX-2'nin ekspresyon dlzeylerini azaltarak gosterdigini
bildiren galismalar, ostol ve hidrojen stlfurtin (H.S) ortak mekanizmalar paylastigini fark etmemizi saglamistir. Ancak ostol-H.S iliskisinin
ortaya kondugu higbir ¢alisma bulunmamaktadir. Bu nedenle ostoliin fare aortasini gevsetici etkisinde H.S’in rolinii aragtirmak
amaglanmistir.

Gereg-Yontem: Ostoliin(10nM-10uM) fare aortasinda (FA) fenilefrin 6n-kastirma sonrasi gevsetici etkisi DMT ring myograph ile arastiriimistir.
Ostoliin gevsetici etkisinde H.S ve NO sentezinin roli, sentez inhibitorleri aminooksiasetik asit (AOAA, 10 mM, 30 dk.) ve L-nitro arjinin metil
ester (L-NAME, 100 uM, 30 dk.) varliginda incelenmistir (n=4-6). FA homojenatinda gergek-zamanli H,S tretimi Gzerinde ostoliin (10 uM, 30
dk.) etkisi bazal ve uyariimis (L-sistein, 10 mM) kosullarda AOAA (10 mM) varliginda/yoklugunda amperometrik H,S mikrosensori (Unisense
A/S) kullanilarak 37°C'de 40 dk. boyunca olgtlmustir (n=5-6).

Bulgular: Ostol, FA’da konsantrasyona bagh gevsetici etki olusturmustur (P<0.001, ANOVA). Ostole bagh gevsemeler, L-NAME (P<0.01,
ANOVA) ve AOAA (P<0.001, ANOVA) varliginda inhibe olmustur. Ostol (10 uM) FA’da H.S miktarini ve H,S Uretim hizini arttirmis (Emaks ve
Egim, P<0.05, ANOVA). Benzer sekilde bu artiglar AOAA varliginda geri donmustir (P<0.001, ANOVA).

Sonug: Ostol, FA’da NO ve H.S sentezini arttirarak gevsetici etki olusturmaktadir. Bu etkisiyle ostol, endotel disfonksiyonu ile iliskili
hipertansiyon, diyabet ve hiperlipidemi gibi kardiyovaskiiler hastaliklarda etkili bir ilag aday! olma potansiyeline sahiptir. Ayrica Alzheimer
gibi HaS biyoyararlaniminin bozuldugu diger hastaliklarin tedavisinde de ostoliin tedavi edici etkinligi s6z konusu olabilir.

Anahtar Kelimeler: Ostol, Aorta, Vaskdiler reaktivite, H2S
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Investigation of the role of hydrogen sulfide in the vascular relaxing effect of osthole
Elif ALAN, Ozan MERT, Giilnur SEVIN

Department of Pharmacology, Faculty of Pharmacy, Ege University, lzmir, Turkey

Introduction-Objectives: Osthole, 7-methoxy-8-(3-methyl-2-butenyl)-2H-1-benzopyran-2-one, is a natural coumarin which has antioxidant,
anti-inflammatory and smooth muscle relaxant pharmacological activities. Studies have reported that osthole exerts its smooth muscle
relaxant effects via PI3K/Akt-eNOS-NO pathway, PDE-5 inhibition and calcium channel blockade and that it exerts its anti-inflammatory
effects by reducing the expression levels of proinflammatory cytokines, iNOS and COX-2. These studies made us realize that osthole and
hydrogen sulfide(H.S) shared common pathways. However, there are no studies demonstrating the osthole-H.S relation. Therefore, it is
aimed to investigate the role of H»S in the relaxing effect of osthole on mouse aorta(MA).

Materials-Methods: The relaxant effects of osthole(10nM-10uM) in phenylephrine pre-contracted MA were examined by DMT ring
myograph. The roles of H,S and NO synthesis in the relaxant effect of osthole were investigated in the presence of synthesis inhibitors
aminooxyacetic acid (AOAA, 10mM, 30 min.) and L-nitro arginine methyl ester (L-NAME, 100uM, 30 min.) (n=4-6). The effect of osthole(10
UM, 30 min. ) on real-time H2S production was measured in the presence/absence of AOAA(10mM) at basal and stimulated(L-cysteine,
10mM) conditions using an amperometric H,S microsensor (Unisense A/S) for 40 min. at 37°C in MA homogenate (n=5-6).

Results: Osthole evoked a concentration-dependent relaxation in MA(P<0. 001, ANOVA). Osthole-induced relaxations were inhibited in the
presence of L-NAME(P<0.01, ANOVA) and AOAA(P<0.001, ANOVA). Osthole(10 pM) increased H.S level and H:S production rate in MA (Emax
and Slope, P<0.05, ANOVA). Similarly, these increases were reversed in the presence of AOAA(P<0.001, ANOVA).

Conclusions: Osthole has a relaxing effect by the increasing of NO and HaS synthesis in MA. Osthole has the potential to be an effective drug
candidate in cardiovascular diseases such as hypertension, diabetes and hyperlipidemia related with endothelial dysfunction. In addition,
osthole might has therapeutic effect in the treatment of other diseases in which HzS bioavailability is impaired, such as Alzheimer's.

Keywords: Osthole, Aorta, Mouse, Vascular reactivity, H2S
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Donepezil’in dana kardiyak ven diiz kasina etkileri- temperatiiriin roli

Biisra TOPTAS, Kismet Esra NURULLAHOGLU ATALIK

Necmettin Erbakan Universitesi Meram Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Konya, Tiirkiye

Amag: Bu calisma ile kardiyak vende asetilkolinesteraz inhibitéri donepezil'e verilen cevaplar ve bu cevaplara temperatiiriin rolinin
arastirilmasi amaglanmigtir.

Gereg¢-Yontem: Dana kardiyak ven halkalari, 37 °C’de isitilan ve normal Krebs-Henseleit sollisyonu iceren, % 95 O, ve % 5 CO, karigimi ile
strekli gazlandirlan 15 ml’lik organ banyolarina asildi. 10° M karbakol ilavesiyle elde edilen kasilma cevaplari Gzerine kiimulatif
konsantrasyonda donepezil ilave edildi. Bir diger asamada, dokular karbakol ile kasildiktan sonra organ banyosu sicakligi 28 °C’ye disurilda
ve dokular bu temperatirde 60 dk dinlendirildikten sonra donepezil cevaplari alindi. Benzer islemler, nitrik oksid sentez inhibitoru nitro-L-
arjinin-metil-ester (L-NAME; 10* M) ile 20 dk inkiibasyon yapilan dokularda her iki temperatiirde tekrarlandi.

Bulgular: Karbakol ile kasilan dokularda donepezil, konsantrasyona bagimli gevseme cevaplari olusturdu. Dokular normal temperatiirde 10
M karbakol ilavesiyle kasildiktan sonra banyo sicakligi 28 °C’ye dustruldiginde donepezil’e ait pICso degerleri 37 °C’de bulunan degerlere
kiyasla anlamli olarak yiiksek bulundu. L-NAME ile 20 dk inkiibasyon, her iki temperatiirde de donepezil’e duyarhlikta anlamli olarak azalmaya
neden oldu.

Sonug: Bu sonuglar, karbakol ile 6n kasilma yapilan dana kardiyak veninde donepezil'in konsantrasyona bagli gevsemeye neden oldugunu ve
sogutma esnasinda donepezil’e duyarlihigin arttigini, ayrica donepezil cevaplarinda nitrik oksidin roliintin oldugunu goéstermektedir.

Anahtar Kelimeler: Donepezil, Karbakol, Kardiyak ven, Nitrik oksid, Temperatir
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Effects of donepezil on calf cardiac vein smooth muscle-role of temperature

Biisra TOPTAS, Kismet Esra NURULLAHOGLU ATALIK

Department of Pharmacology, Faculty of Meram Medicine, University of Necmettin Erbakan, Konya, 42080, Turkey

Purpose: The aim of this study was to investigate an acetylcholinesterase inhibitor donepezil responses in the cardiac vein and the role of
temperature in these responses.

Material and Method: Cardiac vein rings were mounted in 15 ml organ baths containing Krebs-Henseleit solution (KHS), aerated with 95%
0; and 5% CO.. First, the cardiac vein rings were contracted with 10° m carbachol, after the contraction had reached steady state, donepezil
was added to the organ bath cumulatively (10°-3x10* M) at 37°C. In another group, after the contractile responses to carbachol, the
temperature was changed from 37 to 28 °C and donepezil responses were obtained after resting at this temperature for 60 min. The same
procedure was repeated in the presence of nitric oxide synthase inhibitor L-NAME at both temperatures.

Results: Donepezil induced concentration dependent relaxations on carbachol (10 M) - pre-contracted vein preparations. During
hypothermia, the plCso value to donepezil was significantly higher than at 37 °C. Furthermore, L-NAME-incubation decreased the sensitivity
to donepezil at both temperatures.

Conclusion: These results suggest that donepezil-induced relaxation on cardiac vein pre-contracted with carbachol and hypothermia
increased the sensitivity to donepezil furthermore, nitric oxide plays an essential role in the donepezil-induced relaxation in calf cardiac vein.

Keywords: Carbachol, Cardiac vein, Donepezil, Nitric oxide, Temperature
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Streptozotosin ile indiiklenen tip-1 diyabetik farelerde adrenomedullinin izole aort halkalari tizerine etkileri
Gokeen TELLIY, Bilent GUMUSEL?
1Hacettepe Universitesi Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, Ankara, Tiirkiye

2L okman Hekim Universitesi Eczacilik Fakiiltesi Farmakoloji Anabilim Dali, Ankara, Tiirkiye

Amag: Diyabet viicutta kalici ve 6limcil hasarlar meydana getirebilen 6nemli bir hastaliktir. Hiperglisemiye bagh olarak damarlarda meydana
gelen hasar nedeniyle hastalarda ilerleyen dénemlerde kardiyomiyopati, retinopati, nefropati gibi énemli sorunlar gorilir. Adrenomedullin
(AM) damar endotel ve dlz kas hicrelerinde sentezlenen, buyik 6lgide nitrik oksit (NO)-aracili gevseme saglayan énemli bir vazodilator
peptittir. Diyabetli hastalarin plazmalarinda AM ve proAM diizeylerinin ve streptozotosin (STZ) ile indiklenen tip-1 diyabetli siganlarin
aortunda AM gen ekspresyonunun arttigi gosterilmistir.

Gereg¢-Yontem: Calismamizda STZ ile indiklenen tip-1 diyabet gelistirilen farelerin aortunda AM-aracili yanit ve etki mekanizmasi
degerlendirilmistir. Deneylerde 18 adet Balb/c geng eriskin erkek fare kullanilmistir (Hacettepe Universitesi Deney Hayvanlari-2021/06-12).
Diyabet grubuna 200 mg/kg STZ, kontrol grubuna ayni hacimde ¢oziict tek doz, intraperitoneal olarak uygulanmistir. Uygulamadan 7 giin
sonra kan glukozlari 6lgulerek 200 mg/dL’nin Gzerindeki fareler tip-1 diyabet kabul edilmistir. 12 hafta sonra kan glukozlari tekrar 6lgtldikten
sonra tip-1 diyabet ve saglikh fareler 6tanazi edilerek, 4-5 mm uzunlugunda aort halkalari izole organ banyosuna takilmistir. 1, 5 saatlik
dinlenmenin ardindan fenilefrin ile (3x107M) 6n kasilma olusturulmus, endotel yaniti kimulatif Asetilkolin (ACh) (10°-3x10.M) ile
degerlendirilmistir. Ardindan ayni sekilde 6n-kasilma olusturulmus ve kiimiilatif olarak fare AM1.s0 (10-°-3x107M) uygulanmistir. Bu yanitlar
10*M N(w)-nitro-L-arjinin metil ester (L-NAME) ile 30 dk inkiibe edilen aortlarda ve endotel tabakasi hasarlanmis aortlarda tekrarlanmistir.
istatiksel analiz Student’s t test ile yapilmistir.

Bulgular: Tip-1 diyabetli hayvanlarda ACh-aracili endotel yaniti blyiik oranda inhibe olmus, AM1.s0 aracili yanitta ise kontrole gére anlamli
azalma meydana gelmistir. Endotel tabakasi hasarlanmig fare aort halkalarinda ve L-NAME varliginda ACh yaniti tamamen inhibe olurken;
AMu.s0, diyabetik farelerde kontrol farelere gore anlamli olarak daha fazla gevseme saglamistir.

Sonug: Elde edilen bu verilere dayanarak diyabette plazmada meydana gelen AM artisinin, damarlarda endotel tabakasinda degil ancak
vaskdler diiz kasta buluna AM reseptdérlerinde meydana gelen artigla iliskili olabilecegi distntilmektedir.

Anahtar Kelimeler: Adrenomedullin, Tip-1 diyabet, Fare izole aortu
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Effects of adrenomedullin on isolated aortic rings in strepozotocin-induced type-1 diabetic mice
Gokeen TELLI?, Biilent GUMUSEL?
1Hacettepe University, Faculty of Pharmacy, Department of Pharmacology, Ankara, Turkey

2Lokman Hekim Univetsity, Faculty of Pharmacy, Department of Pharmacology, Ankara, Turkey

Objectives: Diabetes is an important disease that can cause permanent and fatal damages on the body. Recurrent hyperglycemia leads to
important problems such as cardiomyopathy, retinopathy, and nephropathy mostly depending on damages on the vessels. Adrenomedullin
(AM) is an important vasodilator peptide that is synthesized in vascular endothelial and smooth muscle cells and provide substantially nitric
oxide (NO)-mediated relaxation. It has been shown that AM and proAM levels in plasma of diabetic patients and AM gene expression in the
aorta of streptozotocin (STZ)-induced type-1 diabetes mellitus rats are increased.

Materials-Methods:The AM response and mechanism of action were evaluated in the aorta of mice with STZ-induced type-1 diabetes
mellitus. Balb/c young adult male mice were used in the experiments (n=18; Hacettepe University Experimental Animals-2021/06-12). A
single dose of 200 mg/kg STZ was administered to the diabetes group, and the same volume of vehicle was administered intraperitoneally
to the control group. Seven days after the STZ administration, the blood glucoses of mice were measured and the mice that have blood
glucose more than 200 mg/dL were accepted as type-1 diabetes. After measuring blood glucose again 12 weeks later, type-1 diabetes and
healthy mice were euthanized, and 4-5 mm in length aortic rings were mounted to the isolated organ bath. After 1. 5 hours of resting period,
pre-contraction was obtained with phenylephrine (3x107M), and endothelial response was evaluated with cumulative Acetylcholine (ACh)
(10°-3x10°M). The aortas were pre-contracted again in the same manner and mouse AM1.so (10-°- 3x10”7M) was administered cumulatively.
These responses were repeated in the aortas incubated with 10*M Nw-Nitro-L-arginine methyl ester (L-NAME) for 30 minutes and in the
aortas with damaged endothelial layer. Statistical analysis was performed with with Student's t test.

Results: The ACh-mediated response was inhibited in diabetic mice and the AM1.so response was significantly reduced compared to the
control. The ACh response was completely inhibited in the presence of L-NAME and in the aortic rings with damaged endothelial layer; while
AM1-50 provided significantly higher relaxation in diabetic mice than in control mice.

Conclusion: It can be thought that the increase in the plasma AM in diabetes may be related to the increase in AM receptors in vascular
smooth muscle, not in the endothelial layer of vessels.

Keywords: Adrenomedullin, Type-1 diabetes, Isolated mice aorta
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