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TESEKKUR / THANKS

Sayin Hocalarim ve Degerli Katihmclilar,

Baskentimiz glzel Ankara’mizda 26-29 Agustos 2026 tarihleri arasinda gerceklesen 8.
Uluslararasi katilimli ve 37. Ulusal Biyofizik Kongresi hem biyofizik hem de farkli alanlardan
konusmacilar, paneller ve sunumlarin yer almasi ile Ankara Universitesi Tip Fakiiltesi Biyofizik
Ana Bilim Dali ile Turk Biyofizik Dernegi ortakhgi ile dizenlenmistir.

Biyofizik, temel tip ile klinik arasinda kdprii kuran bir bilimdir. Once mekanizmalari 1slak
deneylerle, hicrelerle detayli inceleyip anlamak gerekir ki insan dokusuna ve sonrasinda
insana ekstrapole edilebilsin, teshis ve tedavide kullanilabilsin. Dolayisi ile biyofizik hem
farmakoloji, fizyoloji, histoloji gibi temel arastirma gerektiren diger bilimlerle, hem de tiim klinik
bilimlerle multidisipliner ¢alismalar yapar. iste biz kongremizin programinda sizlere tam olarak
bunu sunmaya ¢alistik ve multidisipliner bildirileri de kongremiz kapsaminda sunulmak tzere
kabul ettik.

Baskent Ankara’nin tarihi bélgesinde gerceklestirdigimiz kongremizde, sizlere farkli Glkelerden
gelen konusmacilarimizla birlikte 5 davetli konugsma, 7 konferans, 4 panel sunduk. Kongre
programini hazirlarken biyofizigin farkli alanlari ile farkli bakis acilarini biraraya getirerek tim
katimcilarimizin galistiklari konulara ve arastirma alanlarina hitap edebilmeyi hedefledik.

Kongremizin hazirlik asamalarinda TUBITAK ile dernegimizin tye oldugu IUPAB ve EBSA
uluslararasi kuruluglarindan da farkl sekilde destek aldik. Kongremizi birlikte dizenledigimiz
ve her konuda bizleri ictenlikle destekleyen, her daim tesvik eden Tirk Biyofizik Dernegi Sayin
Baskani Prof. Dr. Isil Albeniz’e ve Dernek Yoénetim Kurulu Uyelerine, basta Sayin Prof. Dr.
Mete Ozcan olmak Uzere Kongre Bilimsel Kurulu Uyelerine, Ana Bilim Dalimda kongre
organizasyon kuruluna katilan hocalarima, Kongre mekanimizi saglayan Rektdérim Sayin
Prof. Dr. Necdet Uniivar’a ve Fakiilte Sekreterimize, otoblis destegi veren Altindag Belediyesi
Baskani Dr. Sayin Veysel Tiryaki’ye, kongre dizenlenmesinde bir¢ok Kilit rolt Ustlenen Simple
Events firmasi ve 6zellikle Sayin Alper Kaymakgr’'ya, Ankara’mizin tarihinin ve kiltirindn
tanitilmasinda onemli rol oynayan ve bu kapsamda bizlere de seymenler gosterisi ile destek
veren Ankara Kulubu Dernegi'ne, kongre oncesinde duzenledigimiz kurslarda teknik destek
saglayan kurumlara ve kurs dizenlemesinde aktif rol alan tim hocalarima, kongremiz
kapsaminda saglikli 6gle yemegi hazirlanmasinda dncii rol oynayan ipek Hanim Ciftligi sahibi
Sayin Pinar Kaftancioglu ile Sayin Barig Ulker'e tesekkiir ediyorum.

"Ankara’nin ve Ankaralilarin benim génlimde bambagka bir yeri vardir" diyerek bu gizel sehre
olan inancini dile getiren, Ankara’'yi hukumet merkezi yaparak Tark milletinin imkansizi
bagarma guiciinii tim dinyaya kanitlayan Ulu Onderimiz Gazi Mustafa Kemal Atatiirk’iin
"Dinyada her sey igin, medeniyet igin, hayat igin, basari igin en hakiki mursit ilimdir, fendir"
sOzu benim igin kongremizin temel sloganidir.

Bozkirdaki yesil baskentimiz, seymenler diyari Ankara’mizda gerceklestirdigimiz kongremizde
sizleri agirlamaktan buyuk bir mutluluk duyduk.

Saygilarimla,

Prof. Dr. H. Burak Kandilci
Kongre Bagkani
Ankara Universitesi Tip Fakliltesi Biyofizik Anabilim Dali
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Dear Colleagues and Dear Participants,

It was a great pleasure to welcome you to our beautiful capital city, Ankara, for the 8th
International Participation and 37th National Biophysics Congress, held between 26-29
August, 2026. The congress was jointly organized by the Department of Biophysics at Ankara
University Faculty of Medicine and the Turkish Biophysical Society, bringing together
speakers, panelists, and researchers not only from the field of biophysics but also from a wide
range of other disciplines.

Biophysics is a science that serves as a bridge between basic medicine and clinical practice.
To understand biological mechanisms in detail, they must first be investigated through wet-lab
experiments and at the cellular level. Only then can these findings be extrapolated to human
tissues and, subsequently, to humans, allowing them to be applied to diagnosis and treatment.
Therefore, biophysics engages in multidisciplinary research not only with other fields that
require fundamental research, such as pharmacology, physiology, and histology, but also with
all clinical sciences. This is precisely what we have offered in the program of our congress.
Accordingly, we have also accepted multidisciplinary abstracts to be presented in our
congress.

Held in the historic heart of Ankara, our congress featured 5 invited lectures, 7 conferences,
and 4 panel discussions, with contributions from distinguished speakers from different
countries. In preparing the scientific program, we sought to bring together different areas of
biophysics and diverse perspectives, with the aim of addressing the research interests and
scientific fields of our participants as broadly as possible.

During the preparation of the congress, we also received valuable support in various forms
from The Scientific and Technological Research Council of Turkiye, as well as from IUPAB
and EBSA, both the international organizations of which the Turkish Biophysical Society is a
member. | would like to express my sincere gratitude to everyone who contributed to the
organization and success of our congress. First and foremost, | would like to thank the
President of the Turkish Biophysical Society, Prof. Dr. Isil Albeniz, and the members of the
Executive Board for organizing the congress together with us and for their sincere support and
continuous encouragement throughout the entire process. | would also like to thank the
members of the Congress Scientific Committee and my colleagues in the Department of
Biophysics who took part in the Congress Organizing Committee. My sincere thanks go to our
Rector, Prof. Dr. Necdet Unlivar, and our Faculty Secretary for providing our congress venue;
to the Mayor of Altindag, Dr. Veysel Tiryaki, for his valuable support with transportation; and
to Simple Events, particularly Mr. Alper Kaymakgi, for undertaking many key responsibilities in
the organization of the congress. | would also like to thank the Ankara Club Association, which
plays an important role in promoting the history and cultural heritage of Ankara and which
supported our congress with a traditional Seymen performance. My gratitude also goes to the
institutions that provided technical support for the courses organized prior to the congress and
to all the faculty members who took an active role in organizing these courses. Finally, | would
like to thank Ms. Pinar Kaftancioglu, the owner of ipek Hanim Ciftligi, and Mr. Baris Ulker, for
their leading role in providing healthy lunches during the congress.

The great leader of the Turkish nation and founder of the Republic of Turkiye, Gazi Mustafa
Kemal Ataturk, once expressed his special affection for Ankara by saying: “Ankara and the
people of Ankara have a very special place in my heart.” By making Ankara the center of the
national struggle and subsequently the capital of the Republic of Tlrkiye, Atatirk demonstrated
to the entire world the determination and capacity of the Turkish nation to achieve what might
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have seemed impossible. Another of Atatirk’s words, which has a particularly profound
meaning in the context of a scientific gathering such as this congress, was: “For everything in
the world—for civilization, for life, for success—the truest guide is science and knowledge.” |
regarded this principle as the fundamental motto of our congress.

It was a great pleasure to welcome you to our congress in Ankara, our green capital in the
heart of the steppe and the land of the Seymen.
With kind regards,

Prof. Dr. H. Burak Kandilci
Congress Chair
Ankara University Faculty of Medicine, Department of Biophysics
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ONUR KURULU / HONOR BOARD

Prof.Dr. Necdet UNUVAR
(Ankara Universitesi Rektoru)

Prof. Dr. Zehra AYCAN
(A.U. Tip Fakultesi Dekanti)

Prof. Dr. Engin BERMEK
(Turk Biyofizik Dernegi Kurucu Baskant)
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DUZENLEME KURULU / ORGANIZING COMITTEE

Prof. Dr. Hilmi Burak Kandilci
(Bagkan-Ankara Universitesi)

Dog. Dr. Aysegul Durak
(Kongre Sekreteri-Ankara Universitesi)

Prof. Dr. Erkan Tuncay
(Ankara Universitesi)

Dog. Dr. Yusuf Olgar
(Ankara Universitesi)

Dr. Ogr. Uyesi Giil Simsek
(Ankara Universitesi)

Prof.Dr. Can Demirel )
(TBD YK Temsilcisi- Gaziantep Universitesi)

Prof. Dr. Huagian Yang
(Soochow Universitesi)

Asst.Prof. Christopher N. Johnson
(Mississippi State Universitesi)

*TBD YK : Turk Biyofizik Dernegi Yonetim Kurulu
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TURK BiYOFiziK DERNEGiI YONETIM KURULU
TURKISH BIOPHYSICS ASSOCIATION BOARD OF DIRECTORS

Prof. Dr. Isil ALBE__NiZ
(Bagkan-Istanbul Universitesi)

Prof. Dr. Nizamettin DALKILIC
(Ikinci Baskan-Bagkent Universitesi)

Prof. Dr. Can DEMIREL
(Genel Sekreter-Gaziantep Universitesi)

Prof. Dr. Ayse DEMIRKAZIK
(Sivas Cumhuriyet Universites-Uye)

Prof. Dr. Nazmi YARAS
(Akdeniz Universitesi-Uye)

Prof. Dr. Celal GUVEN
(Adiyaman Universitesi-Uye)

Dog. Dr. Fatma ATES
(Bezm-i Alem Vakif Universitesi-Sayman)
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BiLIM KURULU / SCIENTIFIC COMMITTEE

Prof. Dr. Mete OZCAN
Bilim Kurulu Bagkani
(Frrat Universitesi)

Prof. Dr. Nazmi YARAS
TBD YK Temsilcisi*
(Akdeniz Universitesi)

Prof. Dr. Birsen AYDEMIR
(Sakarya Universitesi)

Prof. Dr. __Ferhan I§SEN
(Emekli Ogretim Uyesi)

Prof. Dr. ihsan SERHATLIOGLU
(Frrat Universitesi)

Prof. Dr. Onur OZTURK
(Malatya Turgut Ozal Universitesi)

Prof. Dr. Tunaya KALKAN
(Istanbul Aydin Universitesi)

Prof. Dr. Zilkif AKDAG

(Dicle Universitesi)

*TBD YK: Turk Biyofizik Dernegi Yonetim Kurulu
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BILIMSEL DANISMA KURULU / SCIENTIFIC ADVISORY BOARD

Prof. Dr. Beki KAN (Acibadem Universitesi, Turkiye)

Prof. Dr. Belma TURAN (Lokman Hekim Universitesi, Turkiye)

Prof. Dr. Bahar GUNTEKIN (istanbul Medipol Universitesi, Tirkiye)
Prof. Dr. Cemil SERT (Harran Universitesi, Turkiye)

Prof. Dr. Ferit PEHLIVAN (Ufuk Universitesi, Turkiye)

Prof. Dr. Handan AKCAKAYA (Istanbul Universitesi, Tlrkiye)

Prof. Dr. ismail GUNAY (Emekli Ogretim Uyesi, Tirkiye)

Prof. Dr. Mehmet Dinger BILGIN (Adnan Menderes Universitesi, Tlrkiye)
Prof.Dr. Mehmet Can AKYOLCU (Atlas Universitesi, Turkiye)

Prof. Dr. Necla OZTURK (Maltepe Universitesi, Turkiye)

Prof. Dr. Oya ORUN (Marmara Universitesi, Turkiye)

Prof. Dr. Pekcan UNGAN (Emekli Ogretim Uyesi, Turkiye)

Prof.Dr. Salih CELIK ((Emekli Ogretim Uyesi, Tirkiye)

Prof. Dr. Semra OZDEMIR (istanbul Universitesi-Cerrahpasa, Turkiye)
Prof. Dr. Semir OZDEMIR (Akdeniz Universitesi, Tlrkiye)

Prof.Dr. Sefik DURSUN (Uskuldar Universitesi, Turkiye)

Prof. Dr. Veysi AKPOLAT (Dicle Universitesi, Tlrkiye)

Prof. Dr. Yunus KARAKOC (Saglik Bilimleri Universitesi, Turkiye)

Doc. Dr. Engin SAGDILEK (Bursa Uludag Universitesi, Tiirkiye)

Prof. Nuno Correia Santos (University of Lisboa-EBSA Temsilcisi)

Prof. Maria Anna DELI (Institute of Biophysics, Hungarian Academy of
Sciences)

Prof. Pawel SWIETACH (Oxford University)
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KONGRE GENEL PROGRAMI

26 Agustos Carsamba

12:00-14:00 Kongre Kayit islemleri
Ana Salon (Abdulkadir Noyan) 3 nolu Amfi Pembe Salon
14:00-15:00 Agilis konusmalari
Davetli (! 1)
15:00-16:00 of brain cells: an interplay between cellcell and cell
extr matrix IUPAB I 'OFESSOR MARIA DELI
16:00-18:00 S6zliG Sunum (1-8) Szl Sunum (9-16) S62zlG Sunum (17-24)
18:00-18:15 Kahve Molasi
18:15-19:00 MESLEKTE 36. YIL ve UZERI HIZMET ODULLER| PLAKET TORENI
19:00-20.00 Acihis Kokteyli

27 Agustos Persembe

Ana Salon (Abdulkadir Noyan) 3 nolu Amfi Pembe Salon
Davetli (Key 2)
09.00-10.00 Troponin Variants and Human C: y: A y g

Mechanisms and Discovery-PROFESSOR JOSE PINTO

Konferans-1
10:00-10:45 AnkaraTip Dali: Kur BirBilimy
PROF. DR. BELMA TURAN

10:45-11:15 PROF. DR. FERIT PEHLIVAN Anma Toplantisi
11:15-11:30 Kahve Molast
Davetli (Key 3)
11:30-12:30 Patch-seq Y yle Sensér da iyon 1n Kesfi
PROF. DR. NUHAN PURALI
12.30-13.15 Ogle Yemegi
Konferans-2 Panel-1
13:15-14.00 From Calcium Si ing to Pain: isti in Dorsal Root i lyal lyal
Neurons- PROF. DR. METE OZCAN davilere: Saghik ve Giincel
Yaklasimlar
14:15-15.00 "BIYOFiZiK ALANI GUNCEL SORUNLARI" OTURUMU
Konferans-3 Panel-2
15:00-15:45 Hemostazin igindeki Fizik K&k Hiicreler ve Hastalik Modellemesi:
DOG. DR. ENGIN SAGDILEK Multidisipliner Perspektifier
15:45-16:00 Kahve Molasi
Konferans-4
16:00-16:45 BDNF ile iliskili TrkB ve p75 Sinyal Yolaklarinin Akut Epileptiform Panel-3
: : nkr ve Kronik Rolleri saglikta Yapay Zeka- Giincel Uygulamalar ile
PROF. DR. iSMAIL ABIDIN
16:45-18.45 S&2zli Sunum (25-32) S6zlU Sunum (33-40) S6zlU Sunum (41-47)

28 Agustos Cuma

Ana Salon (A Noyan) 3 nolu Amfi Pembe Salon
Davetli (Key: 4)
09.00-10.00 of Family by Lipid and
Interactions-PROFESSOR ALEJANDRA CATALA
10:00-10:30 Kahve Molasi
Konferans-5 Panel-4
10:30-11:15 Aracili Terapi: Kanser Giincel i Davranisa: N&r isim, Bellek
PROF. DR. MEHMET DINCER BILGIN ve Beyin islevinin Cok Diizeyli Analizi
11:15-12:00 S621i Sunum (48-50) S62z1i Sunum (51-53)
12.00-13.00 Ogle Yemegi

Anitkabir Ziyareti
14:00-17:00 Altindag Belediyesi tarafindan ile larnin Morfoloji binasi A e gidis ve i
gergeklestirilecektir.

20.00-23.00 GALA GECESI
29 Agustos Cumartesi
Ana Salon (Abdulkadir Noyan) 3 nolu Amfi Pembe Salon
Konferans-6

09.00-09.45 Factors that alter ion channel synchronization as a framework for

under and/or aberrant cal disease

ASSISTANT PROFESSOR CHRISTOPHER JOHNSON
09:45-10:00 Kahve Molasi
10:00-12:00 Poster Sunumlan
12.00-13.00 Ogle Yemegi
Davetli (Key 5)
13:00-14:00 From force sp based car risk to the
development of synthetic erythrocytes
(and update on the relation with EBSA)-PROFESSOR NUNO C. SANTOS
Konferans-7
14:00-14:45 The {’ s of Brain
ASSISTANT PROFESSOR TOLUNAY BEKER AYDEMIR
14:45-15.00 Kahve Molasi
15:00-15.45 Kapanis Konusmasi ve Odiil téreni
Tarihi Ankara Gezisi (Ankara kale ici ve gevresi)

16:00-19:30 lediy tar i ile Morfoloji binasi éniinden Ankara Kalesi'ne gidis ve donisleri

lecektir.
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Davetli konusmaci, Konferans ve Panel Listesi

Konusmacy/Panel Sahibi Konusma Tiirii Oturum Baskanlan
Maria A. Deli Davetli Konugmaci 1 H. Burak Kandilci
Jose Pinto Davetli Konugmaci 2 Yusuf Olgar
Nuhan Purali Davetli Konugmaci 3 Belma Turan
Alejandra Catala Davetli Konugmaci 4 Erkan Tuncay
Nuno C. Santos Davetli Konusmaci 5 Nazmi Y aras
Belma Turan Konferans 1 Nuhan Pural
Mete Ozcan Konferans 2 Ayse Demirkazik
Engin Sagdilek Konferans 3 Mehmet Ziilkiif Akdag
Ismail Abidin Konferans 4 Onur Oztiirk
Mehmet Dinger Bilgin Konferans 5 Ferhan Esen
Christopher Johnson Konferans 6 Tunaya Kalkan
Tolunay Beker Aydemir Konferans 7 Aysegiil Durak
Panelistler
Yusuf Olgar
Erkan Tuncay Panel 1 Fulya Dal Yontem
Perinur Bozaykut Eker
Ceylan Verda Bitirim Panel 2 e i e S
Erkan Kirig
Murat Gezer
Leyla Tiirker Sener Panel 3 Siileyman Serdar Alkanl
Mustafa Unal
Emel Giines
Giivem Giimiis Akay Panel 4 Firat Akat
Sertag Ustiin
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Sozlu sunumlar ve oturum baskanlari listesi / Oral presentations list

Oturum Baskanlari No Bildiri Sahibi Bashk
s1 Selma Yaman Tip alan ile iliskinin
T Erkek Wistar Ratlarda Statik Manyetik Alan Maruziyetinin Lokomotor Aktivite ve Anksiyete Benzeri Davranislar
s 2 ey ey Ozerindeki Etkileri
= 2600 MHz Alan ve C L Tle Indaklenmis Siganlarin Tiroit
£ s3 Nur Gogkun T
8
= s4 Yekbun Adiguzel bir pilot calisma
3 Dog. Dr. Engin SAGDILEK Dog. Dr. Aysegl DURAK
£ S5 Armagan Zehra Yardim  [Besinci jenerasyon radyofrekans alanlanin ratlarda karaciger ve bobrek dokularinda etkileri
< 5
% S ey l;x::n ?h Derisi Uzerinden Uyanik Siganlarda Noninvaziv Genis Bant EEG Kaydinin Uygulanabilirligi: Pilot
a
5 = e —— ve in Over ve Prostat Kanser Hucre Hatlarinda Hcre Canliligi ve DNA Hasan
Uzerine Etklerinin
[Aromateraptik ugucu yag karisimlaninin HT29 kolorektal kanser hicre hatti Gzerindeki sitotoksik etkileri ve
s8 Berrak Kurt
molekiler
s9 Leyla Abueid CrossFit d jil i i ve iligkisinin
s10 Umur Deniz Mendes vash Kalsiyum In Vitro ve In Silico Analizi
o1 e — ::::;w Sinirlerde lletim Hiz: Dagiliminin Dolayli Tahmini igin Uyaran Siddetine Bagh Bilesik Aksiyon Potansiyell
E = T —— :::_’? Yapilan Serum ‘Arsenik, Bor ve Selenyum ile Plazma Nitrik Oksidin
= Prof. Dr. Birsen AYDEMIR Prof. Dr. Devrim SARIBAL st
2 s13 Fehim Korkmaz Kronik hepatit b demir Snemi
-
s14 irem Atlihan Lamium purpureum bitkisinin HCT-116 kolon kanseri hiicre hattinda antikanser etkisinin incelenmesi
a5 — Testis kanserj.gelfslmln::hlf:eﬁPrz (-735 C/T) gen varyasyonunun sistemik inflamasyon profili ve tamar
16 [y ——— Lipopolisakkarit le inddklenen Sepsiste Magnezyum Malatin Kas Dokusu Uzerindeki Koruyucu Etklerinin
i ey — agonisti un Gli ve NG Hicre Serileri Uzerine Sitotoksik ve
Etklerinin
518 Mehmet Refik Bahar i ve Gli Hiicre Hicre Canliligs Ozerine Etkileri
Nitrofurantoinin Noral Kokenli Tamor Hucrelerinde Hicresel Canlilik ve DNA Hasan Uzerindeki Etkilerinin
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No Bildiri Sahibi Baghk
P1 Lubne Aljaser Insulin direnci indiiklenmis yasli Kardiyomiyositlerde Liraglutid’in Organel Spesifik Ginko Homeostazi ve Glikoz Alimi Uzerindeki Etkileri
P2 Ahmet Akkoca Fotopletismografi (PPFS) §|nyallerlndek| dinamik artefaktlarin kalp hizi degiskenligi parametreleri izerindeki bireysel maskeleme ve
varyans supresyon etkileri
P3 Smer Unal Geng yetigkinlerde sirkadiyen kronotip farkliliklarinin entorhinal korteks néroplastisitesi tizerindeki etkisinin kantitatif yapisal manyetik
rezonans goriintiileme ile incelenmesi
P4 Murat Cenk Gelen Saglikli Yetiskinlerde Kontrollii Yiriiyiis Hizinda Kaslara Ozel Néromiiskiiler Yanitlar Tutarli Biyomekanik Adaptasyona Eslik Etmektedir
P5 Serkan Uslu Hizli Seri Gorsel Sunum Hizinin Oksipital EEG Determinizmi Uzerindeki Etkisi
P6 Segkin Tuncer Vinkristine Bagl Periferik Néropatide Ambroksoliin Aksonal iletim ve Lif Popiilasyonlar Uzerindeki lyilestirici Etkileri
p7 Nuray Semiz Miyokard enfarktisiiniin normal elektrokardiyogramdan ayirt edilmesinde T dalgasi morfolojik parametrelerinin sistematik analizi: PTB-
uray XL+ veri tabani ¢alismasi
P8 Arzu Keskin Aktan Yaslanan sol ventrikiilde miR-34a ve miR-181a'nin upregiilasyonu: Apelin-13'iin terapétik potansiyeli
Po Hiseyin Can Kigiikcoskun Magn?IoI-ch?kio{ Komp!eks'ir’in'Hipoksi/Re'perfUzyon Uygulanan AC16 Kardiyomiyositlerinde Sarkoplazmik Retikulum ve Mitokondri
Fonksiyonlar Uzerine Etkilerinin incelenmesi
P10 Batuhan Bilgin Nalbufin, Duyusal Noronlarda Nosiseptif Bir Hedef Olan P2X3 Reseptoriine Karsi Yiiksek Afinite Sergiler: Bir Molekiiler Yerlestirme
Calismasi
) . Yaslanmanin ve Kalori Kisitlamasinin Karaciger Hasari, Oksidatif Stres ve Enflamasyon Uzerindeki Etkileri: Apelin/APJ Sistemi ve
P11 Elif Rana Giirkan " -
SIRT1'in Rolii
) ___ |H9C2 Hiicrelerinden Elde Edilen Mitokondri Transferinin in Vitro Hiicresel Senesensin Arastiriimasinda Bir Strateji Olarak
P12 | Fatemeh Hosseinpourshirazi . L .
Degerlendirilmesi
. Anjiotensin-(1-7) Streptozotosin ile indiiklenmis Tip 1 Diyabetik Ratlarda, Nrf2/NF-kB Araciliglyla Oksidatif Stres ve inflamasyonun
P13 Ugur Dalaman . . L
Azaltilmasi Yoluyla Diyabetik Nefropatide lyilesmeye Yol Acar
P14 Feyzanur Gurcl H1 reseptdr antagonisti Ebastin'in glioblastoma hiicre hatti Gizerindeki sitotoksik ve genotoksik etkilerinin arastirimasi
P15 Aysegul Turkkol Mide Kanserinde Yeni Nesil Distiril BODIPY Tirevlerinin Sonofotodinamik Antikanser Potansiyelinin Arastiriimasi
o 423 nm Mavi LED ile Aktive Edilen Kurkumin Aracili Fotodinamik Tedavinin MKN-28 Hiicrelerinde Sitotoksik Etkisi ve GRP78 Gen
P16 Sergin Ozlem Caligkan o i
Ekspresyonunun Degerlendirilmesi
P17 Yusra Nur Parlak MitoTEMPO’nun Hiperglisemiye Bagli Kardiyomiyosit Hasarina Kargi Koruyucu Etkilerinde Nrf2 Sinyal Yolaginin Roli
P18 Giilperi Oksiiz Retatrutide'in palmitik asit ile olusturulan insilin direnci modelinde kardiyomiyosit kalsiyum homeostazi tizerindeki etkileri
P19 Bilge Guveng Tuna Adropin Proteininin Kolon Kanseri Geligimindeki Rolunln Arastiriimasi
P20 Mehmet Akgin Turkiye'den Pontastacus leptodactylus 'un tam mitokondriyal genomunun yiiksek dogruluklu uzun okuma sekanslamasi ile assembly'si
P21 Suatnur Sik insiilin Direncinde SIRT1 ve SIRT2 Deasetilazlarinin Kardiyomiyosit Fonksiyonlari Uzerindeki Karsilastirmali Rolleri
P22 Nilifer Akgiin Unal T?njporal Iob‘epillepsisinde hipokampal alt alanlarin hacimsel asimetrisinin ve hiicresel kirilganhiginin in silico manyetik rezonans
gorintileme ile incelenmesi
P23 Emre Soner Tiryaki Absans epilepsili WAG/Rij sicanlarda bromelainin etkisi
P24 Mustafa Tekpinar Genetik mutasyonlan daha iyi anlamak amaciyla yasamin genetik kodunun ti¢ boyutlu uzayda analizi
P25 Humeyra Gl Danaci LCK igin yeni inhibitor adaylarinin belirlenmesinde makine 6grenmesi ve yapi temelli yaklasimlarin bittinlestirilmesi
P26 Yagmur Ustiinel Makine 6grenmesiyle 6ngérilen JAK2 inhibitér adaylarinin klinik onayl inhibitérlerle yapi temelli karsilagtirmali degerlendirilmesi
P27 ipek Saribal Bromodomain Yapisindaki Korunmus Su Molekiillerinin Mutlak Baglanma Entalpisi Uzerine Etkileri
P28 Tuana Erkarpatlar Residue Similarity Index (RSI) Kullanilarak Homolog Proteinlerin Ligand Merkezli Baglanma Ceplerinin Yapisal Karsilagtiriimasi
P29 Asude Sezer Cok 6lgekli Hiicre Korelasyonu ve Etkilesim Entropisi Yontemlerinin Biyomolekiiler Sistemlere Uygulanmasi
P30 Devrim Saribal Alkollii igeceklerde metanoliin hizli saptanmasina yonelik kolorimetrik dipstick testinin gelistirilmesi ve &n validasyonu
P31 Batuhan Bilgin PF-622, Siyatik Sinir Manseti Modelinde CB1 Reseptériiniin Aktivasyonu ve TRPV1 Reseptériiniin inhibisyonu Yoluyla Mekanik
8 Antihiperaljezik Etki Sergilemektedir
P32 Glilsima Topcu Fotobiyomodiilasyonun menadion kaynakli oksidatif strese karsi hiicresel etkilerinin incelenmesi
P33 Bedircan Turan Gestasyonel Diyabet Mellitus'ta Kiigiik Humanin Benzeri Peptitlerin Plasental Ekspresyonundaki Degisiklikler
P34 Sezin Ozdemir Resveratrol ve Ekstraselliler ATP’nin MCF-7 Meme Kanseri Hiicrelerindeki Antitimar Etkileri
P35 | Mehmet Muhsin Nuri Sahin |Python Tabanli Otomatize Bir Yazilim ile Kardiyomiyosit Hiicre igi Kalsiyum Dinamiklerinin Analizi
. Kronik sistitte hyaluronik asitin sican detrusor diiz kasinda karbakol kasilma yanitlari tizerine etkisi: Rho-kinaz ve protein kinaz C
P36 Merve Denizalti .
yolaklarinin roli
P37 Yekbun Adiguzel Okaryotik Genom Ozelliklerinin Karsilagtirmali Analizi, Korunmus Korelasyonlari ve Pareto Cephelerini Ortaya Koyuyor
P38 Yekbun Adiguzel Sekilsel Sayilar ve Allometrik Olgekleme: Biyolojik Olgekleme iliskileri igin Matematiksel Bir Gergeve
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Biomechanics of brain endothelial cells: an interplay between cell-cell and
cell-extracellular matrix adhesions

Maria A. Deli
HUN-REN Biological Research Centre, Institute of Biophysics, Szeged, Hungary

Brain endothelial cells rely on mechanical cues to provide a physical barrier that protects the brain. Yet
how brain endothelial cells integrate forces to establish and maintain the blood-brain barrier remains
poorly understood. By investigating tight junctions and cell-extracellular matrix adhesions, key
endothelial mechanoresponsive structures, we could demonstrate that they reciprocally control
blood-brain barrier integrity. Using a combination of super-resolution imaging and biophysical
techniques, including atomic force microscopy, fluid-force microscopy, and resonant waveguide
grating biosensing, we revealed increasing mechanical loads on cell-cell junctions vs. cell-extracellular
matrix adhesions in human stem cell-derived endothelial cells during blood-brain barrier maturation.
To induce barrier properties, the cells were treated with a small molecule combination simultaneously
targeting three blood-brain-barrier specific signaling pathways (Porkolab et al., PNAS 121:
2316006121, 2024). The force redistribution was enabled by a compacted pattern of the tight
junction protein claudin-5, cytoskeletal remodeling, and the emergence of specialized focal adhesions
in the vicinity of cell nuclei. Mechanistically, we found an inverse relationship between claudin-5 levels
and the expression of key focal adhesion and cytoskeleton proteins zyxin and vinculin in vitro and in
mice. Finally, we demonstrated that this mechanobiological signature associated with blood-brain
barrier maturation is lost upon blood-brain barrier dysfunction after seizures in mice and in human
patients with temporal lobe epilepsy. Collectively, our findings establish a novel interplay between
force-bearing elements in brain endothelial cells, with implications for brain vascular stabilization in

epilepsy.
Keywords blood-brain barrier, brain endothelial cells, tight junction, focal cell adhesion, super

resolution microscopy, atomic force microscopy, fluid-force microscopy, resonant waveguide grating
biosensor
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Troponin Variants and Human Cardiomyopathy: A Journey Through
Mechanisms and Discovery

Jose Pinto

Florida State University, College of Medicine, Department of Biomedical Sciences, FL, USA

The Pinto Laboratory investigates the mechanisms that regulate cardiac muscle function in health and
disease. In this keynote lecture, | will present an overview of research from our laboratory over the
past two decades, highlighting discoveries that have advanced our understanding of cardiac muscle
regulation along with the molecular basis of cardiomyopathy. A central focus of our work has been
defining the structure—function relationships of the cardiac troponin complex and using pathogenic
sarcomeric protein mutations to uncover both disease mechanisms and fundamental principles of
myofilament regulation. | will discuss the multidisciplinary approaches used in our laboratory, spanning
atomistic- and in vitro-level investigations to study in mouse models and humanized cellular systems.
Finally, | will present recent findings showing how abnormal force generation caused by
cardiomyopathy-associated sarcomeric mutations alter nucleus mechanics in cardiomyocytes.
Together, this work illustrates how molecular defects in the sarcomere drive cardiac dysfunction
leading to heart disease.

Keywords: Cardiac muscle, troponin, muscle regulation, cardiomyopathy, thin filament proteins
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Patch-seq Yontemiyle Sensér Noronlarda Mekasosensitif iyon Kanallarin Kesfi

Nuhan Purali

Hacettepe Universitesi, Tip Fakiltesi, Biyofizik Anabilim Dali, Ankara, Tiirkiye

Mekanik duyu tim duyu tirleri icinde muhtemelen en erken evrimlesmis olanidir. Parmaklardaki
dokunma hissinden, kulaktaki isitmeye kadar olan ¢ok ¢esitli duyularin temelinde mekano-elektriksel
cevrim yer alir. Mekanik enerjinin duyu hicrelerinde biyo-elektrik sinyallerini donlisimi Uzerinde
hemfikir olunan bir bilimsel gercek olmasina ragmen bu olayin molekiiler temelleri hentiz bitlintyle
aydinlatilmis degildir. Yapilan elektrofizyoloji kayitlarinin ¢evrim isleminde mekanik uyari ile segici
olarak acilip kapanan bir iyon kanal tirinin yer aldigini kuvvetle isaret etmesine ragmen heniiz bu
kanallarin varligi ve molekiiler yapisi hakkinda cok kisitli bilgi mevcuttur. insanda voltajla calisan 143
iyon kanali geni gosterilmis olmasina ragmen mekanik uyari ile calisan ispat edilmis sadece bir ¢ift Piezo
kanali vardir (1). Mekanosensitif kanallarla ¢alismak mekanik uyarinin Uretilmesindeki sikinti,
sensorlerin periferde olmamasi, sensor proteinlerin miktarinin kisitli olmasi nedeniyle zorludur (2).
Sunumda ele alinan mekanosensor noronlar lizerine uzun stredir yirutilen ¢alismalar kapsaminda,
genomu heniiz tanimlanmamis bir model organizmadan elde edilen mekanosensor néronlarda patch-
clamp yontemiyle es zamanh elektriksel kayitlar gerceklestirilmis; bu slirecte sitozolik 6rnekler
toplanarak tek hiicreye ait cDNA kitiphaneleri olusturulmustur. Bu 6rneklerden olusturulan RNA
sayimlari (RNAseq) istatistiksel yontemlerle karsilastirilarak mekanosensitif iyon kanali genleri
kesfedilmeye calisiimistir. Calisma de novo genom teskili, de novo transkritom assemblesi, patch-seq
yontemiyle RNA sayimi, DESEQ?2 ile farkh ifade olunan genlerin istatistiksel olarak saptanmasi ve
fonksiyonel analizi asamalarini icerir.

1) Coste B. v.d. Piezol and Piezo2 are essential components of distinct mechanically activated
cation channels. (2010). Science 1;300(6000). doi:10.1126/science.1193270.

2) Purali N. Mechanosensitive lon Channels: The Unending Riddle of Mechanotransduction.
(2025) Bioelectricity. 7, No:1 DOI10.1089/bioe.2024.0028

Anahtar kelimeler: Patch-seq, de novo genome assembly, de novo transcripome assembly,
Mechanosensitive-channel

Bu calisma TUBITAK tarafindan desteklenmistir (proje no:1001/125s130)
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Discovery of Mechanosensitive lon Channels in Sensory Neurons Using the
Patch-seq Method

Nuhan Pural
Hacettepe University, Faculty of Medicine, Department of Biophysics, Ankara, Turkiye

Mechanosensation is probably the earliest evolved form of sensory perception among all sensory
modalities. Mechanotransduction, the conversion of mechanical stimuli into electrical signals,
underlies a wide variety of sensory modalities, ranging from the sensation of touch in the fingers to
hearing in the ear. Although it is a well-established scientific fact that mechanical energy is converted
into bioelectrical signals in sensory cells, the molecular basis of this process has not yet been fully
elucidated. Electrophysiological recordings strongly indicate that a type of ion channel that is
selectively opened and closed by mechanical stimuli is involved in the transduction process; however,
very limited information is currently available regarding the existence and molecular structure of these
channels. Although 143 voltage-gated ion channel genes have been identified in humans, only two
Piezo channels have so far been conclusively demonstrated to be activated by mechanical stimuli (1).

Research on mechanosensitive channels is challenging due to difficulties in delivering controlled
mechanical stimuli, the peripheral localization of sensory structures, and the limited abundance of
sensor proteins (2). As part of long-term studies on mechanosensory neurons, simultaneous
electrophysiological recordings were performed using the patch-clamp method in mechanosensory
neurons obtained from a model organism whose genome has not yet been characterized. During this
process, cytosolic samples were collected and single-cell cDNA libraries were generated. RNA
sequencing (RNA-seq) data obtained from these samples were statistically compared to identify
mechanosensitive ion channel genes.

The study includes the following stages: de novo genome assembly, de novo transcriptome assembly,
RNA sequencing using the Patch-seq method, statistical identification of differentially expressed genes
using DESeq2, and functional analysis.

This study was supported by TUBITAK (proje no:1001/125s5130)

References

1) Coste B, et al. Piezo1 and Piezo2 are essential components of distinct mechanically activated cation
channels. (2010). Science 1;300(6000). doi:10.1126/science.1193270.

2) Purali N. Mechanosensitive lon Channels: The Unending Riddle of Mechanotransduction. (2025).
Bioelectricity. 7(1). DOI:10.1089/bioe.2024.0028
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Modulation of Glucagon Receptor Family Signalling by Lipid and Protein
Interactions

Alejandra Tomas Catala

Imperial College London, Department of Metabolism, Digestion and Reproduction, Division of
Diabetes, Endocrinology and Metabolism, London, UK

The glucagon receptor family of class B1 G protein-coupled receptors (GPCRs), including the glucagon-
like peptide-1 receptor (GLP-1R), glucose-dependent insulinotropic polypeptide receptor (GIPR), and
glucagon receptor (GCGR), plays central roles in metabolic homeostasis and represents a major
therapeutic target for obesity, diabetes, and associated cardiometabolic diseases. While considerable
progress has been made in understanding receptor activation and downstream signalling, the
molecular mechanisms that spatially and temporally organise receptor signalling remain poorly
understood. Our work combines structural biology, chemical biology, proteomics, advanced imaging,
and genetically engineered mouse models to investigate how lipid and protein interactions regulate
glucagon receptor family signalling. Structure-guided analyses identified specific cholesterol-binding
sites within GLP-1R and GCGR that influence receptor conformational states, signalling efficacy, and
protein interaction networks. Complementary interactome profiling revealed dynamic receptor-
associated signalling complexes that are remodelled by ligand stimulation and altered by disruption of
lipid-binding pockets. We further demonstrate that GLP-1R signalling is organised within specialised
endoplasmic reticulum (ER) membrane contact site nanodomains. Activation of GLP-1R promotes
assembly of PKA-RIa/B biomolecular condensates associated with the membrane contact site proteins
VAPB and SPHKAP, generating spatially restricted cAMP/PKA signalling hubs. These condensates
undergo dynamic regulation through autophagy and are linked to metabolic processes including lipid
droplet remodelling, lipolysis, and sphingolipid metabolism. Comparative proteomic analyses reveal
distinct membrane contact site signalling networks downstream of GLP-1R and GIPR activation. Using
conditional Sphkap-deficient mouse models and tissue-specific expression analyses, we identify
conserved GLP-1R-SPHKAP signalling nanodomains in pancreatic islets, heart, and brain, suggesting a
broader role for compartmentalised receptor signalling across multiple physiologically relevant tissues.
Together, these findings establish lipid-protein interactions and membrane contact site organisation
as key determinants of glucagon receptor family function and provide new mechanistic insights that
may enable the development of more selective and efficacious therapeutics targeting class B1 GPCR
signalling.

Keywords: GLP-1 receptor; glucagon receptor family; cholesterol; membrane contact sites;
compartmentalised signalling; biomolecular condensates; SPHKAP; metabolic disease.
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From force spectroscopy-based cardiovascular risk assessment to the
development of synthetic erythrocytes
(and update on the relation with EBSA)

Nuno C. Santos

GIMM — Gulbenkian Institute for Molecular Medicine, Lisbon, Portugal
Universidade de Lisboa, Faculdade de Medicina, Lisbon, Portugal

Erythrocytes are deformable cells that undergo progressive changes affecting blood flow. We have
previously demonstrated the biomedical relevance of the measurement of single-molecule fibrinogen-
erythrocyte receptor binding and erythrocyte-erythrocyte adhesion, using atomic force microscopy
(AFM)-based force spectroscopy, at the level of clinical prognosis in heart failure and essential arterial
hypertension patients. This involves the measurement of erythrocyte biomechanical properties,
protein-cell interactions and cell-cell adhesion, and further combining AFM studies with the
measurement of hemorheology parameters such as erythrocyte deformability, erythrocyte
aggregation and blood viscosity. The adhesion between human erythrocytes was further assessed by
comparing AFM-based force spectroscopy measurements with micropipette aspiration. These data
were used for the development of a physical/mathematical model of the biomedical relevant
interaction between erythrocytes. Recently, we evaluated changes in fibrinogen-erythrocyte and
erythrocyte-erythrocyte interactions in carotid artery disease (CAD) patients, and characterized the
biomechanical properties of atherosclerotic plaques from CAD patients. Blood collected from CAD
patients, before and after endarterectomy surgery (3-year follow up) was analyzed and compared with
healthy blood donors. This study, comprising hemorheological parameters, erythrocyte interactions,
and cell biomechanical properties, provided clinically relevant data on post-surgery improvement of
patients and the evolution of the restenosis process. In parallel, we are participating in the
development of a synthetic erythrocyte aimed at overcoming limitations on blood availability for
transfusions, combining the lipid membrane with a cytoskeleton of self-assembled peptides or DNA
origami.

After the scientific component of the presentation, there will be time for talking and answering
guestions about the relations between EBSA (European Biophysical Societies’ Association) and the

Turkish Biophysical Society, including EBSA support to future congresses, and to young researchers.

Keywords: cardiovascular diseases; red blood cells; EBSA
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Ankara Tip Biyofizik Anabilim Dali: Kurulusundan Giiniimiize Bir Bilim
Yolculugu

Belma Turan
Lokman Hekim Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Ankara, Tiirkiye

Ulkemizde ¢agdas anlamda biyofizik disiplininin dogusuna istanbul Universitesi Tip Fakiiltesi dnciiliik
etmistir. Biyofizik dersleri, ilk kez 4 Kasim 1965 tarihinde bu Universitenin blnyesindeki Fizyoloji ve
Biyofizik Klrsisi’nde okutulmaya baslanmistir.

Ankara Universitesi Tip Fakiiltesi’nde Biyofizigin tarihgesi ise 1974 yilinda kurulan "Medikal Fizik
Kirsusi" ile baslamistir. Bu kiirs(, teorik ve uygulama derslerinin yani sira "Temel Tip Bilimleri Doktora
Programi" kapsaminda sundugu “Medikal Fizik/Biyofizik doktorasi” ile ulkemize bu alandaki ilk
akademisyenlerin kazandirilmasinda kritik bir rol Gstlenmistir.

Biyofizik disiplini, 4 Kasim 1981 tarihli 2547 sayili Yiksekdgretim Kanunu’na kadar farkl fakiltelerde
farkli kirsti isimleri altinda faaliyet gostermistir. Bu yasanin yirirlige girmesiyle birlikte biyofizik,
baslangicta Fizyoloji Anabilim Dallari icerisinde zorunlu bir ders olarak stirdirilmis olup, cogunluktaki
fakiltelerde Fizyoloji Anabilim Dalinin bir Biyofizik Bilim Dal olarak organize edilmistir. Bu slirecte
Ankara Tip Fakdltesi’nde bir "bilim dal" kurulmamis, egitim miifredat kapsaminda ders olarak Fizyoloji
Anabilim dali programi kapsaminda devam etmistir.

Yiiksekogretim Kurulu’nun 1987 yilinda Biyofizigi Tip Fakiltelerinde bagimsiz bir "Anabilim Dali" olarak
kabul etmesinin ardindan, Ankara Tip Biyofizik Anabilim Dal, 1987 yili sonunda iki 6gretim Uyesi ile
resmen kurulmustur ve 1988 yilinda Fizyoloji Anabilim Dali’'ndan tamamen ayrilarak bagimsiz bir
mekana kavusmustur. 1988 yilinda kisitl imkanlar ve akademik kadro ile yola ¢ikan Biyofizik Anabilim
Dali, tip egitimindeki dersleri yaninda, Biyofizik ylksek lisans ve doktora programlarini da baslatmis, ve
Ozel olarak bilimsel arastirma ortamini saglamak adina 6zverili calismalar sergilemistir. Zaman
icerisinde ulusal ve uluslararasi is birliklerini artiran bu sinirli sayidaki akademik kadro gliniimizde
“biyofizik alaninda 6zelleserek”, kiresel olcekte taninirhgl olan farkh lisans egitimli 6gretim Uyesi
kadrosuyla prestijli projeler yilritmekte ve sonuglarini yiksek etki degerli dergilerde yayina
donistlirmekte ve hem lisans Ustl O0grencilere ve hem de tip fakltesi 6grencilerinin arastirma
projelerine danismanlik yaparak gelecegin akademisyenlerini yetistirmeye devam etmektedir.

Anahtar kelimeler: Biyofizik tarihge, kurulus ve gelisim, katkilar.
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Ankara Medical School Department of Biophysics: A Scientific Journey from
Its Establishment to the Present

Belma Turan

Lokman Hekim University, Faculty of Medicine, Department of Biophysics, Ankara, Tirkiye

The Faculty of Medicine at Istanbul University pioneered the emergence of biophysics as a modern
scientific discipline in Tlrkiye. Biophysics courses were first introduced on 4 November 1965 within
the Department of Physiology and Biophysics at this institution. The history of biophysics at Ankara
University Faculty of Medicine dates back to 1974, with the establishment of the “Chair of Medical
Physics.” In addition to providing theoretical and practical courses, this chair played a critical role in
training some of the first academics in the field in Turkiye through its “Medical Physics/Biophysics PhD
Program” within the Graduate Program in Basic Medical Sciences. Until the enactment of Higher
Education Law No. 2547 on 4 November 1981, biophysics was taught and conducted under different
departmental structures and names across various medical faculties. Following the implementation of
this law, biophysics was initially maintained as a compulsory course within Departments of Physiology,
and in most medical faculties, it was organized as a Division of Biophysics within the Department of
Physiology. During this period, however, no independent Biophysics division was established at Ankara
Medical School; biophysics education continued as part of the curriculum under the Department of
Physiology. Following the decision of the Council of Higher Education in 1987 to recognize Biophysics
as an independent Department within Medical Faculties, the Department of Biophysics at Ankara
Medical School was officially established at the end of 1987 with two faculty members. In 1988, the
department became fully independent from the Department of Physiology and acquired its own
dedicated facilities. Beginning its academic journey in 1988 with limited resources and a small
academic staff, the Department of Biophysics not only undertook biophysics teaching within the
medical curriculum but also established graduate programs leading to master’s and doctoral degrees
in Biophysics. At the same time, the department made dedicated efforts to establish and sustain a
productive scientific research environment. Over the years, the department has progressively
expanded its national and international collaborations. Today, this academically specialized group,
comprising faculty members with diverse undergraduate educational backgrounds and expertise in
different areas of biophysics, conducts internationally recognized research projects and translates
their findings into publications in high-impact scientific journals. In parallel, the department continues
to contribute to the training of future scientists by mentoring both graduate students and medical
students in scientific research projects.

Keywords: History of biophysics; establishment and development; academic contributions.
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Kalsiyum Sinyallesmesinden Agriya: Dorsal K6k Gangliyon Néronlarinda
Mekanistik Yaklagimlar

Mete Ozcan
Firat Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dall, Elazig, Tirkiye

Agri, periferik ve merkezi sinir sistemi mekanizmalarinin dinamik etkilesiminden kaynaklanan karmasik
ve ¢ok boyutlu bir fenomendir. Hiicresel diizeyde, dis uyaranlarin nosiseptif sinyallere donistirilmesi,
hassas sekilde diizenlenen kalsiyum (Ca?*) dinamiklerine kritik 6lctide baghdir. Bu baglamda, dorsal kék
gangliyon (DKG) ndéronlari, duyusal bilginin merkezi sinir sistemine girisinde birincil kapi gérevi géren
onemli bir anatomik ve fonksiyonel araylizii temsil etmektedir.

Kalsiyum sinyallesmesi, DKG ndronlarinda uyarilabilirligin, sinaptik iletimin ve néronal plastisitenin
diizenlenmesinde merkezi bir rol oynamaktadir. Hicre ici Ca?* diizeyleri; voltaj bagimli kalsiyum
kanallari, gecici reseptor potansiyeli (TRP) kanallari ve endoplazmik retikulum gibi hiicre i¢i depolardan
salinim mekanizmalari ile kontrol edilmektedir. Bu koordineli stirecler, DKG néronlarinin nosiseptif
girdileri kodlamasini ve gliclendirmesini saglayarak, bu sinyallerin néronal uyarilabilirligi belirleyen
dinamik elektriksel aktivite orlintilerine donliismesine katkida bulunmaktadir.

Noropatik ve inflamatuvar agri gibi patolojik durumlarda, kalsiyum homeostazinin bozulmasi kalici
noronal hiperuyarilabilirlik ve duyarlilasmaya yol agmaktadir. TRPV1 ve Cav2.2 gibi kalsiyum gecirgen
kanallarin ekspresyon ve fonksiyonlarindaki degisiklikler, aktivasyon esiklerinin diismesine ve
norotransmitter saliniminin artmasina neden olmaktadir. Bu degisiklikler, hem periferik hem de
merkezi duyarlilasma slreclerini kolaylastirarak kronik agri durumlarinin sirdirilmesine katki
saglamaktadir.

Son yillarda kalsiyum goriintiileme, elektrofizyolojik yontemler ve empedans temelli gercek zamanli
izleme tekniklerindeki gelismeler, DKG néronlarinin fizyolojik ve patolojik kosullar altindaki islevlerine
iliskin daha derin bilgiler sunmustur. Bu yaklasimlar ayrica néronal sinyallesmenin frekans bagimh ve
biyoelektriksel 6zelliklerinin incelenmesine olanak saglamaktadir. Kalsiyum bagimli mekanizmalarin
anlasilmasi, agrinin hiicresel temellerine 1sik tutmakta ve yeni terap6tik hedeflerin belirlenmesine katki
saglamaktadir. Bu yollarin farmakolojik veya biyoelektriksel yontemlerle modilasyonu, kronik agri
tedavisinde yeni yaklasimlar acisindan potansiyel tasimaktadir.

Sonug olarak, kalsiyum sinyallesmesi hiicresel aktivite ile agri algisi arasinda temel bir baglanti
olusturmakta olup, DKG noéronlari bu siirecin merkezinde yer almaktadir.

Anahtar Kelimeler: Kalsiyum Sinyallesmesi, Agri, Dorsal K6k Gangliyonu Noéronlari

26



8. ULUSLARARASI KATILIMLI VE
37. ULUSAL BIYOFiziK it

KONGRESS

ANKARA UNIVERSITESI TIP FAKULTESI

¥ MORFOLOJI KAMPUST nyOfIZI k2026.ankara.edu.tr

From Calcium Signaling to Pain: Mechanistic Insights in Dorsal Root Ganglion
Neurons

Mete Ozcan
Firat University, Faculty of Medicine, Department of Biophysics, Elazig, Turkiye

Pain is a complex and multidimensional phenomenon arising from the dynamic interaction of
peripheral and central nervous system mechanisms. At the cellular level, the transduction of external
stimuli into nociceptive signals critically depends on tightly regulated calcium (Ca2*) dynamics. In this
context, Dorsal Root Ganglion (DRG) neurons represent a key anatomical and functional interface,
serving as the primary gateway for sensory information entering the central nervous system.

Calcium signaling plays a central role in regulating neuronal excitability, synaptic transmission, and
plasticity in DRG neurons. Intracellular Ca?* levels are controlled by voltage-gated calcium channels,
transient receptor potential (TRP) channels, and intracellular stores such as the endoplasmic reticulum.
These coordinated mechanisms enable DRG neurons to encode and amplify nociceptive inputs,
thereby shaping neuronal output and excitability.

In pathological conditions such as neuropathic and inflammatory pain, disruption of calcium
homeostasis contributes to persistent neuronal hyperexcitability and sensitization. Alterations in
calcium-permeable channels, including TRPV1 and Cav2.2, result in reduced activation thresholds and
enhanced neurotransmitter release. These changes facilitate both peripheral and central sensitization
processes, supporting the maintenance of chronic pain states.

Recent advances in calcium imaging, electrophysiological techniques, and impedance-based real-time
monitoring have provided deeper insights into DRG neuron function under physiological and
pathological conditions. These approaches also enable the investigation of frequency-dependent and
bioelectrical properties of neuronal signaling. Understanding calcium-dependent mechanisms in DRG
neurons provides important insights into the cellular basis of pain and identifies potential therapeutic
targets. Modulation of these pathways through pharmacological or bioelectrical approaches may offer
novel strategies for pain management.

In conclusion, calcium signaling constitutes a fundamental link between cellular activity and pain
perception, with DRG neurons playing a central role in this process.

Key words: Calcium Signaling, Pain, Dorsal Root Ganglion Neurons
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Hemostazin igindeki Fizik
Engin Sagdilek
Bursa Uludag Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Bursa, Turkiye

Hemostaz; vaskiler spazm, trombosit tikaci olusumu ve koagilasyon mekanizmalarini iceren; damar
bitlnligl bozuldugunda kan kaybini sinirlandiran temel bir fizyolojik savunma mekanizmasidir. Damar
hasarini takiben meydana gelen vazokonstriksiyon, hasar bolgesine giden kan akimini azaltarak, akut
kan kaybini sinirlar. Trombositlerin hasarli ylizeye adhezyonu, aktivasyonu ve agregasyonu ile primer
hemostaz meydana gelir. Olusan bu primer tikacin stabilize edilmesi, koagllasyonun son iriin{ olan
fibrin ile gerceklesir. Fibrin aglari ile gliclenen trombosit agregalari, arada kalan diger kan hiicreleri ile
birlikte dayanikh bir pithtiya doniserek sekonder hemostaz sirecini tamamlar. Pihtidaki hiicrelerden
salinan faktorlerle tetiklenen doku onariminin ardindan, kan akiminin yeniden saglandigi, fibrin aginin
kontrolli bir sekilde yikildig: fibrinolizis streci gerceklesir. Fizyolojik olarak hemostaz hayat kurtarici
olmasina ragmen, aterosklerotik plagin yirtilmasi gibi patofizyolojik sartlarda, hemostaz stirecindeki
olaylarin bu sefer tromboz olusumunu tetiklemesi hayati tehlike ile sonuglanir. Trombotik olaylara
bagl olarak gerceklesen kardiyovaskiiler ve serebrovaskiiler hastaliklar diinya genelindeki 6lim
nedenleri arasinda ilk sirada yer almakta ve her yil milyonlarca insanin 6liimiine veya engelli olarak
yasamina devam etmesine sebep olmaktadir.

Damar icinde akiskan olan kanin, viskoelastik bir maddeye (pihti) donlisiimi olan hemostaz (veya
tromboz), bircok yonlyle fiziksel bir olaydir. Dahasi hemostazin degerlendirildigi laboratuvar
yontemlerinin ¢ogu fiziksel parametrelerin miihendislik yontemleri ile aciga cikarilmasidir.
Koaglilasyon kaskadinin son uiriinleri olan trombin veya fibrinin olusum zamaninin saptanmasi, pihtinin
ilk olusum siiresi ve intrensek veya ekstrensek yolaklar hakkinda fikir verir. D-Dimer 6l¢cimdi, fibrin
yikim Grtnlerinin degerlendirilmesi olup, pihtinin varhigl ve blyuklGgu hakkinda fikir verir. Trombosit
agregasyonunun degerlendirilmesi, olusan pihtinin ne kadar gli¢li oldugu ve trombosit fonksiyon
bozuklugu olup olmadigini gosterir. Viskoelastometrik yontemler ile bir pthtinin olusum, gliclenme ve
yikimi hakkinda fikir edinilebilir. Tim bu slrecler sadece koagtllasyon faktorleri ve trombositlerin
etkilesimi olmayip, damar endoteli, subendotelyal doku, eritrosit ve |6kositler, ekstrasellller vezikiiller,
kan akis hizi ve debisi, damar geometrisini ilgilendiren darliklarin ve dallanmalarin etkisi gibi bircok
fizyolojik ve patolojik olayin karsilikli etkilesimidir.

Bu bilgiler 1si8inda hemostaz, biyolojik mekanizmalarin anlasilmasini fiziksel prensip ve yontemler ile
ele alan bir arastirma alanidir. Bu sebeple hedef dinleyici kitlesinin biyofiziksel arastirma alanlarindan
birisi hakkinda bakis acisi kazanmasi bu konferans ile saglanabilecektir. Klinikte ve temel bilimlerde
hemostazin bircok yoniini ¢alismis bir biyofizik¢i olarak bu konferanstaki amacim, hemostazin icindeki
fizigi, Turk Biyofizik ailesi ile paylasmaktir.

Anahtar kelimeler: hemostaz, koagtilasyon, pihti, trombosit, tromboz.
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Physics Within Hemostasis
Engin Sagdilek
Bursa Uludag University, Faculty of Medicine, Department of Biophysics, Bursa, Tiirkiye

Hemostasis is a fundamental physiological defense mechanism that limits blood loss when vascular
integrity is compromised, involving vascular spasm, platelet plug formation, and coagulation
mechanisms. Following vascular injury, the resulting vasoconstriction reduces blood flow to the
damaged area, thereby limiting acute blood loss. Primary hemostasis occurs through the adhesion,
activation, and aggregation of platelets onto the damaged surface. The stabilization of this primary
plug is achieved by fibrin, the end product of coagulation. Platelet aggregates, reinforced by fibrin
networks, transform into a durable clot along with other trapped blood cells, completing the process
of secondary hemostasis. Following tissue repair triggered by factors released from cells within the
clot, the process of fibrinolysis occurs, during which blood flow is restored and the fibrin network is
decomposed in a controlled manner. Although hemostasis is physiologically life-saving, under
pathophysiological conditions—such as the rupture of an atherosclerotic plague—the events within
the hemostatic process can trigger thrombus formation, resulting in life-threatening consequences.
Cardiovascular and cerebrovascular diseases resulting from thrombotic events rank first among the
causes of death worldwide, causing millions of deaths or long-term disabilities every year.

Hemostasis (or thrombosis), which is the transformation of fluid blood within a vessel into a
viscoelastic substance (a clot), is a physical phenomenon in many respects. Furthermore, most
laboratory methods used to evaluate hemostasis involve revealing physical parameters through
engineering techniques. Determining the formation time of thrombin or fibrin, the end products of the
coagulation cascade, provides insight into the initial clot formation time and the intrinsic or extrinsic
pathways. D-Dimer measurement involves the assessment of fibrin degradation products and provides
information regarding the presence and size of a clot. Evaluation of platelet aggregation demonstrates
how strong the formed clot is and whether platelet dysfunction exists. Through viscoelastometric
methods, one can gain insight into the formation, strengthening, and degradation of a clot. All these
processes are not merely interactions between coagulation factors and platelets, but rather a mutual
interaction of many physiological and pathological events, such as the vascular endothelium,
subendothelial tissue, erythrocytes and leukocytes, extracellular vesicles, blood flow velocity and rate,
and the effects of stenosis and branching’s concerning vascular geometry.

In light of this information, hemostasis is a research area that addresses the understanding of biological
mechanisms through physical principles and methods. Therefore, this conference will enable the
target audience to gain perspective on one of the biophysical research fields. As a biophysicist who has
studied many aspects of hemostasis in both clinical and basic sciences, my aim in this conference is to
share the "physics within hemostasis" with the Turkish Biophysics community.

Keywords: clot, coagulation, hemostasis, platelet, thrombosis.
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BDNF ile iliskili TrkB ve p75 Sinyal Yolaklarinin Akut Epileptiform
Senkronizasyon ve Kronik Epilepsi Gelisimindeki Rolleri

ismail Abidin
Karadeniz Teknik Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Trabzon, Tiirkiye

Beyin kaynakl norotrofik faktor (BDNF), néronal aktiviteyi uzun sireli yapisal ve fonksiyonel
adaptasyonlara baglayan plastisite sireclerinin temel diizenleyicilerinden biridir. Sinaptik plastisite
Gzerindeki roll kapsamli bicimde arastirilmis olmakla birlikte, BDNF ile iliskili sinyal yolaklarinin ag
senkronizasyonu ve epileptiform aktiviteye katkilari hentiz tam olarak acikliga kavusmamistir.

Bu calismada, TrkB ve p75 sinyal yolaklarinin hem akut epileptiform senkronizasyon hem de kronik
epileptogenez lzerindeki yolak-6zgiil etkileri elektrofizyolojik yontemlerle incelenmistir. Epileptiform
senkronizasyon, ex vivo horizontal entorhinal korteks—hipokampus kesitlerinde 4-aminopiridin (4-AP)
uygulanarak indiiklenmistir. Reseptore 6zgll etkileri ayirt etmek amaciyla TrkB ve p75 reseptorleri
secici agonist ve antagonistlerle farmakolojik olarak modiile edilmistir.

TrkB reseptorinin 7,8-dihidroksiflavon (7,8-DHF) ile akut aktivasyonu, devam eden epileptiform
senkronizasyonu belirgin sekilde artirirken, ANA-12 ile akut TrkB blokaji hem iktal hem de interiktal
olaylarin sikligini ve stiresini anlamli olarak azaltmistir. Buna karsilik, proBDNF/p75 yolunun LM11A-31
ile akut inhibisyonu epileptiform aktivite Gzerinde anlamli bir etki olusturmamistir. Ayrica TrkB ve p75
sinyal yolaklarinin yiksek frekansl osilasyonlar (80-250 Hz ve 250-500 Hz) lzerindeki etkileri de ex
vivo kayitlarla degerlendirilmistir.

Patolojik kosullarda p75 sinyalizasyonunun arttigi bilindiginden, bu yolagin epileptogenezdeki roli
kronik pentilentetrazol (PTZ) tutusma modeli kullanilarak ayrica incelenmistir. Uzun sireli p75
inhibisyonunun nobet siddetini azalttigi ve kronik epileptik aktivite gelisimini baskiladigi in vivo
elektrokortikografik kayitlarla gosterilmistir. Ayrica, mekanizmanin aydinlatilmasi ile iliskili sinaptik
protein, inflamasyon ve oksidatif stres diizeyleri de 6l¢lilmuUstir.

Bu bulgular, TrkB sinyalizasyonunun epileptiform senkronizasyonun akut diizenlenmesinde 6nemli bir
rol oynadigini, p75 sinyalizasyonunun ise kronik epileptogenez siirecine katkida bulundugunu ortaya
koymaktadir. Sonuclar, patolojik ag uyarilabilirliginin diizenlenmesinde reseptdre 6zgii BDNF sinyal

bilesenlerinin potansiyel terapotik hedefler olabilecegini gbstermektedir.

Anahtar kelimeler: BDNF, Trk-B, p75, beyin kesitleri, epileptiform aktivite, tutugsma modeli
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Differential Roles of BDNF Related TrkB and p75 Signaling Pathways in
Acute Epileptiform Synchronization and Chronic Epileptogenesis

ismail Abidin
Karadeniz Technical University, Faculty of Medicine, Department of Biophysics, Trabzon, Tlrkiye

Brain-derived neurotrophic factor (BDNF) is a key regulator of neuronal plasticity linking neuronal
activity to long-term structural and functional adaptations. Although its role in synaptic plasticity has
been extensively studied, the acute contribution of BDNF-related signaling pathways to network
synchronization and epileptiform activity remains incompletely understood.

Here, we investigated the pathway-specific roles of TrkB and p75 signaling in both acute epileptiform
synchronization and chronic epileptogenesis using electrophysiological approaches. Epileptiform
synchronization was induced with 4-aminopyridine (4-AP) in ex vivo horizontal entorhinal cortex—
hippocampus slices. Selective pharmacological modulation of TrkB and p75 receptors was performed
to dissociate receptor-specific effects.

Acute activation of TrkB receptors with 7,8-dihydroxyflavone (7,8-DHF) markedly enhanced ongoing
epileptiform synchronization, whereas acute TrkB blockade with ANA-12 significantly reduced both
the frequency and duration of ictal and interictal events. In contrast, acute inhibition of the
proBDNF/p75 pathway with LM11A-31 did not significantly affect epileptiform activity. The effects of
TrkB and p75 signaling on the powers of high-frequency oscillations (80-250 Hz and 250-500 Hz) were
also evaluated in ex vivo recordings.

Given the known upregulation of p75 signaling under pathological conditions, its role in
epileptogenesis was further examined using a chronic pentylenetetrazol (PTZ) kindling model. Long-
term inhibition of p75 signaling significantly suppressed seizure severity and reduced chronic epileptic
activity in vivo, supported by electrocorticographic recordings and biochemical analyses. In addition,
levels of synaptic proteins, inflammation, and oxidative stress, which are associated with elucidating
the mechanism, were also measured.

Together, these findings identify TrkB signaling as a key regulator of acute epileptiform
synchronization, while implicating p75 signaling in the progression of chronic epileptogenesis,
highlighting receptor-specific BDNF pathway components as potential therapeutic targets for

pathological network excitability.

Keywords: BDNF, Trk-B, p75, brain slices, epileptiform activity, kindling model
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Eksozom Aracili Sonodinamik Terapi: Kanser Tedavisinde Giincel
Gelismeler

Mehmet Dinger Bilgin
Aydin Adnan Menderes Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Aydin, Tiirkiye

Sonodinamik Terapi (SDT), distk yogunluklu ultrases ile aktive edilen sonosensitizerler araciligiyla
reaktif oksijen tirleri (ROS) olusturarak tiimér hiicre 6limini indiikleyen non-invaziv bir tedavi
yaklasimidir. SDT’nin temel mekanizmasi; ultrases etkisiyle olusan kavitasyon, sonoliiminesans ve
mekanik stres gibi slirecler sonucunda sonosensitizerlerin aktive olmasi ve yiksek diizeyde ROS
Uretmesidir. Olusan ROS; hiicre membrani, mitokondri ve DNA lzerinde hasar olusturarak apoptoz,
nekroz ve ferroptoz gibi farkli hiicre 6lim yollarini tetiklemektedir. Ultrasesin derin dokulara yliksek
penetrasyon kapasitesi, 6zellikle derin yerlesimli timorlerin tedavisinde SDT’yi 6nemli bir alternatif
haline getirmektedir.

Bununla birlikte, sonosensitizerlerin diisiik suda ¢ozlnurligl, hizli sistemik eliminasyonu ve sinirli
timor hedefleme kapasitesi, bu yontemin klinik kullanimini kisitlamaktadir. Bu noktada eksozomlar,
dogal ve biyomimetik yapilari sayesinde etkili bir tasiyici sistem olarak 6ne c¢ikmaktadir. Yiksek
biyouyumluluklari ve diisik immin yanit ozellikleri ile eksozomlar, sonosensitizerlerin stabilitesini
artirmakta, hiicresel alimini kolaylastirmakta ve timor dokusunda birikimini desteklemektedir. Ayrica,
timor mikrogevresine duyarh sistemlerle (pH, hipoksi vb.) birlikte kullanildiklarinda, oksijen Gretimi,
metabolik baskilama ve redoks dengesinin bozulmasi gibi mekanizmalar lzerinden ROS retimi
artirllarak SDT etkinligi gliclendirilebilmektedir. Eksozom aracili SDT yalnizca dogrudan sitotoksik etki
olusturmakla sinirli degildir; ayni zamanda immdiin yanit olusturan hiicre 6limu, timoér mikrogevresinin
yeniden dizenlenmesi ve antitimor immin yanitin aktivasyonu gibi etkilerle kombine tedavi
yaklasimlarina da olanak saglamaktadir.

Sonug olarak, eksozom aracili SDT; hedefe yonelik ila¢ tasima, artmis tedavi etkinligi ve disuk sistemik
toksisite potansiyeli ile kanser tedavisinde umut verici bir yaklasim bildirmektedir. Bununla birlikte,
klinik uygulamaya gegis icin Gretim standardizasyonu, biyogilvenlik ve farmakokinetik 6zelliklerin daha

ayrintih olarak degerlendirilmesine ihtiyac vardir.

Anahtar kelimeler: Eksozom; Sonodinamik Terapi; Kanser; Nanotip; Timor Mikrocevre
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Exosome-Mediated Sonodynamic Therapy: Recent Advances in Cancer
Treatment

Mehmet Dinger Bilgin

Aydin Adnan Menderes University, Faculty of Medicine, Department of Biophysics, Aydin,
Turkiye

Sonodynamic therapy (SDT) is a non-invasive therapeutic approach that induces tumor cell death
through the generation of reactive oxygen species (ROS) by sonosensitizers activated by low-intensity
ultrasound. The fundamental mechanism of SDT involves the activation of sonosensitizers through
processes such as cavitation, sonoluminescence, and mechanical stress induced by ultrasound, leading
to high levels of ROS production. The generated ROS cause damage to cellular membranes,
mitochondria, and DNA, thereby triggering multiple cell death pathways, including apoptosis, necrosis,
and ferroptosis. The high penetration capacity of ultrasound into deep tissues makes SDT an important
alternative, particularly for the treatment of deep-seated tumors.

However, the clinical application of SDT is limited by the poor water solubility, rapid systemic
clearance, and insufficient tumor-targeting capability of conventional sonosensitizers. In this context,
exosomes have emerged as effective carrier systems due to their natural and biomimetic properties.
With their high biocompatibility and low immune reactivity, exosomes enhance the stability of
sonosensitizers, facilitate cellular uptake, and promote their accumulation within tumor tissues.
Moreover, when combined with tumor microenvironment-responsive systems (e.g., pH, hypoxia), SDT
efficacy can be further enhanced through mechanisms such as oxygen generation, metabolic
suppression, and disruption of redox homeostasis, leading to increased ROS production. Exosome-
mediated SDT is not limited to direct cytotoxic effects; it also enables combination treatment strategies
by inducing immune-responsive cell death, modulating the tumor microenvironment, and activating
antitumor immune responses.

In conclusion, exosome-mediated SDT represents a promising approach in cancer treatment, offering
targeted drug delivery, enhanced therapeutic efficacy, and reduced systemic toxicity. Nevertheless,
further studies are required to address challenges related to production standardization, biosafety,

and pharmacokinetic optimization before clinical translation.

Keywords: Exosome; Sonodynamic Therapy; Cancer; Nanomedicine; Tumor Microenvironment
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Factors that alter ion channel synchronization as a framework for
understanding and/or mitigating aberrant calcium mediated disease.

Christopher N. Johnson
Mississippi State University, Department of Chemistry, MS, USA

Kavalactones are molecules from Piper methysticum (Kava plant) that have historical use as an
anxiolytic (anti-anxiety). Recent work highlighted the ability of kavalactones to correct aberrant
calcium (Ca?*) handling in lung carcinoma cells. Here, we are investigating the effects of a synthetic
mixture of kavalactones on cardiomyocyte Ca%* handling. For this, we leveraged our recent protocol to
qualitatively and quantitatively characterize RyR2 function in freshly isolated, permeabilized
ventricular mouse cardiomyocytes. Use of mavacamten (potent myosin ATPase inhibitor) allowed for
interrogation at low (75 and 100 nM) and elevated (150 nM) free Ca?* concentrations. Kavalactones
had a negligible influence on RyR2 Ca?* handling in permeabilized cardiomyocyte control groups. This
contrasted with their effects in the presence of reduced ATP (1 mM). Consistent with literature,
reduced ATP enhanced spark mass and amplitude while diminishing the probability and probability of
observing Ca% release in the form of a wave. Acute application of a synthetic kavalactone mixture
rescued synchronization, as well as restored spark mass and amplitude properties so they resembled
those observed in the presence of 5 mM ATP. To understand if acute application of synthetic
kavalactones could correct for a broad spectrum of cardiomyocyte Ca** handling defects, we also
characterized the effects on a second molecular effector. Excessive CaMKII activity has been posited
as a mechanism underling cardiac disease. Repeating our experiments in the presence of active CaMKII
enzyme vyielded provocative trends in the qualitative data; however, quantitative data did capture
appreciable changes to RyR2 Ca?* handling. Acute application of the synthetic kavalactone mixture did
not modify the type of Ca?* release or the biophysical properties of this group. Lastly, acute application
of caffeine indicated that the synthetic kavalactone mixture did not modify SR Ca?* content consistent
with negligible effects to SERCA.

Keywords: fluorescence microscopy, ryanodine receptor type ll, intracellular calcium signaling,
cardiomyocyte excitation contraction coupling
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The Gatekeepers of Brain Manganese Homeostasis

Tolunay Beker Aydemir
Cornell University, Division of Nutritional Sciences, NY, USA

Manganese (Mn) is an essential trace element required for normal brain function; however, excess Mn
accumulation causes neurotoxicity and Parkinsonism-like symptoms. Although systemic Mn
homeostasis has been extensively studied, the mechanisms regulating Mn transport across the blood-
brain barrier (BBB) remain incompletely understood. ZIP14 (SLC39A14), a divalent metal transporter
implicated in systemic Mn metabolism and inherited hypermanganesemia, is highly expressed in
tissues involved in Mn excretion, yet its specific role at the BBB has remained unclear.

In this study, we investigated the role of endothelial ZIP14 in regulating brain Mn transport and
homeostasis using endothelial-specific Zip14 knockout (EKO) mice, complementary in vitro BBB
models, radioactive **Mn tracing, advanced imaging, and metallomic analyses. Immunofluorescence
and expansion microscopy demonstrated that ZIP14 is expressed in brain endothelial cells and
colocalizes with the endothelial marker PECAM1. Mn exposure significantly increased endothelial
ZIP14 expression and shifted its localization toward the basolateral membrane, suggesting a role in
directional Mn transport across the BBB.

To determine transport directionality in vivo, we used nasal **Mn delivery to assess brain-to-blood
transport and subcutaneous **Mn injection to evaluate blood-to-brain uptake. Endothelial-specific
deletion of Zip14 resulted in elevated blood and brain Mn concentrations after Mn supplementation.
Following nasal **Mn administration, EKO mice retained significantly more Mn in the brain compared
with littermate controls, indicating impaired Mn elimination from the brain. In contrast, subcutaneous
>Mn delivery did not significantly alter brain uptake, suggesting that endothelial ZIP14 is not required
for Mn entry into the brain under these conditions. Complementary Transwell studies using primary
brain endothelial cells and ZIP14-overexpressing hCMEC/D3 cells demonstrated that ZIP14 mediates
basolateral-to-apical Mn transport, supporting a role in brain Mn efflux.

Functionally, endothelial Zip14 deletion was associated with impaired intermediate-term recognition
memory after subchronic Mn exposure, further supporting the physiological importance of BBB Mn
regulation. Together, these findings identify endothelial ZIP14 as a previously unrecognized regulator
of Mn elimination from the brain and provide mechanistic insight into how disrupted BBB Mn transport
contributes to Mn neurotoxicity. Our work advances the understanding of metal transport biology at
the neurovascular interface and highlights endothelial metal transporters as potential therapeutic
targets in Mn-associated neurological disorders.

Keywords: Manganese neurotoxicity; Blood-brain barrier; ZIP14 (SLC39A14); Metal transport;
Endothelial cells
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PANEL 1

Mitokondriyal Homeostazdan Mitokondriyal Tedavilere: Saglik ve Hastalikta
Giincel Yaklagimlar

Erkan Tuncay?, Perinur Bozaykut Eker3, Yusuf Olgar?, Fulya Dal Yontem*>

*Ankara Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Ankara, Tirkiye

2Disiplinlerarasi Sinir Bilim Anabilim Dali, Ankara, Tiirkiye

3)ean Mayer USDA Human Nutrition Research Center on Aging, Boston, Amerika Birlesik Devletleri
* Kog Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, istanbul, Tiirkiye

°Kog Universitesi Translasyonel Tip Arastirma Merkezi (KUTTAM), istanbul, Tiirkiye.

Mitokondriler, hiicresel enerji Gretiminin merkezinde yer alan organeller olmasinin yani sira; oksidatif
stres, kalsiyum homeostazi, hiicre o6limui, inflamasyon ve vyaslanma mekanizmalarinin
dizenlenmesinde de kritik rol oynamaktadir. Son yillarda yapilan calismalar, mitokondriyal fonksiyon
bozukluklarinin yalnizca noérodejeneratif hastaliklar ve kardiyovaskiler rahatsizliklar ile degil;
metabolik sendrom, diyabet, kanser ve yaslanma sirecleri ile de yakindan iliskili oldugunu ortaya
koymustur. Mitokondriyal Homeostazdan Mitokondriyal Tedavilere: Saglk ve Hastalikta Gulncel
Yaklasimlar baslikli bu panelde, mitokondrinin hiicresel homeostazdaki temel gorevleri ve hastalik
mekanizmalarindaki roli glincel bilimsel veriler 1siginda ele alinacaktir. Panel kapsaminda
mitokondriyal dinamikler, oksidatif stres mekanizmalari, mitofaji, enerji metabolizmasi ve hiicre ici
sinyal yolaklari gibi temel biyolojik stirecler tartisilacaktir. Ayrica son yillarda hizla gelisen mitokondri
hedefli tedavi stratejileri; mitokondriyal transplantasyon, kok hiicre ve sekretom temelli yaklasimlar,
antioksidan tedaviler, mitokondri hedefli nanopartikil sistemleri ve rejeneratif tip uygulamalari
cercevesinde degerlendirilecektir. Panelde hem temel bilim hem de translasyonel arastirmalar
acisindan gincel gelismeler paylasilacak, gelecekte klinik uygulamaya donlisme potansiyeli tasiyan
yenilik¢i tedavi yaklasimlari tartisilacaktir.
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From Mitochondrial Homeostasis to Mitochondrial Therapies: Current
Approaches in Health and Disease

Erkan Tuncay?, Perinur Bozaykut Eker3, Yusuf Olgar?, Fulya Dal Yontem*>

'Ankara University, Faculty of Medicine, Department of Biophysics, Ankara, Tiirkiye
2Department of Interdisciplinary Neuroscience, Faculty of Medicine, Ankara, Turkiye
3)ean Mayer USDA Human Nutrition Research Center on Aging, Boston, USA

“*Kog University, Faculty of Medicine, Department of Biophysics, istanbul, Turkiye
>Kog University Translational Medicine Research Center (KUTTAM), Istanbul, Tiirkiye

Mitochondria, in addition to being the central organelles responsible for cellular energy production,
play critical roles in the regulation of oxidative stress, calcium homeostasis, cell death, inflammation,
and aging. Recent studies have demonstrated that mitochondrial dysfunction is closely associated not
only with neurodegenerative and cardiovascular diseases, but also with metabolic syndrome, diabetes,
cancer, and the aging process. In this panel, entitled “From Mitochondrial Homeostasis to
Mitochondrial Therapies: Current Approaches in Health and Disease,” the fundamental roles of
mitochondria in cellular homeostasis and their involvement in disease mechanisms will be discussed
in the scope of current scientific evidence. The panel will address key biological processes, including
mitochondrial dynamics, oxidative stress mechanisms, mitophagy, energy metabolism, and
intracellular signaling pathways. In addition, rapidly developing mitochondrial-targeted therapeutic
strategies will be evaluated, including mitochondrial transplantation, stem cell- and secretome-based
approaches, antioxidant therapies, mitochondria-targeted nanoparticle systems, and applications in
regenerative medicine. The panel will highlight recent advances from both basic science and
translational research perspectives and will discuss innovative therapeutic approaches with the
potential for future clinical translation.
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Mitokondriyal Transplantasyon: Hiicresel Biyoenerjetikten Rejeneratif
Tedaviye

Erkan Tuncay
Ankara Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Ankara, Turkiye
Department of Interdisciplinary Neuroscience, Faculty of Medicine, Ankara, Turkiye

Amag: Mitokondriyal disfonksiyon, kardiyovaskdiler hastaliklarin gelisiminde 6nemli rol oynamaktadir.
Mitokondriyal transplantasyon (MTT), fonksiyonel mitokondrilerin hasarli hiicre ve dokulara
aktarilmasi yoluyla hiicresel enerji metabolizmasini ve fonksiyonunu yeniden diizenlemeyi amaclayan
yenilik¢i bir terapotik yaklasimdir. Bu calismada, MTT’nin doksorubisin ile olusturulan kardiyak hasar
modelindeki etkilerinin ve farkli mitokondri kaynaklarinin terapétik etkinliklerinin degerlendirilmesi
amaclanmistir.

Yontem: Fonksiyonel mitokondriler izole edilerek morfolojik ve fonksiyonel kalite kontrol analizleri
gerceklestirilmistir. Doksorubisin ile olusturulan kardiyak hasar modelinde sican kaynakli allojenik ve
insan kaynakli ksenojenik mitokondrilerin etkileri karsilastirilmistir. Kardiyak fonksiyonlar
ekokardiyografik ve kontraktilite olclimleri ile degerlendirilmistir. Ayrica mitokondriyal
transplantasyon sonrasinda hiicresel redoks yanitinda rol oynayan Nrf2/Keapl sinyal yolundaki
degisiklikler incelenmistir.

Bulgular: Mitokondriyal transplantasyonun kardiyak fonksiyonlarin korunmasina ve doksorubisine
bagli hiicresel hasarin azaltilmasina katki sagladig1 gézlenmistir. Allojenik mitokondrilerin ksenojenik
mitokondrilere kiyasla daha belirgin terapotik yarar sagladigi belirlenmistir. Mitokondri uygulamasi
sonrasinda thmli reaktif oksijen tirleri artisi ile birlikte Nrf2 protein dizeyinde artis gézlenmistir. Bu
bulgular, MTT'nin koruyucu etkilerinde Nrf2 aracili hiicresel savunma mekanizmalarinin rol
oynayabilecegini diistindlirmektedir.

Sonug: Mitokondriyal transplantasyon, kardiyak hasarin azaltiimasi ve fonksiyonun korunmasi
acisindan umut verici bir rejeneratif tedavi yaklasimidir. Klinik uygulamaya gecis icin mitokondri
kaynagi, izolasyon ve kalite kontrol yontemleri, dozlandirma ve hedeflenmis uygulama stratejilerinin
standardize edilmesi gerekmektedir.

Anahtar Kelimeler: Mitokondri transplantasyonu; Mezenkimal kdék hiicre; Doksorubisin kaynakli
kardiyotoksisite; Kalp yetersizligi; Mitokondri membran potansiyeli; Kalsiyum; Biyoenerjetik; Nrf2.
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Mitochondrial Transplantation: From Cellular Bioenergetics to Regenerative
Therapy

Erkan Tuncay

Department of Biophysics, Faculty of Medicine, Ankara University, Ankara, Turkiye
Department of Interdisciplinary Neuroscience, Faculty of Medicine, Ankara, Turkiye

Introduction: Mitochondrial dysfunction plays a critical role in the development of cardiovascular
diseases. Mitochondrial transplantation (MTT) is an emerging therapeutic strategy that aims to restore
cellular bioenergetics and function through the delivery of functional mitochondria to damaged cells
and tissues. This study aimed to evaluate the therapeutic effects of MTT in a doxorubicin-induced
cardiac injury model and to compare the efficacy of mitochondria obtained from different donor
sources.

Methods: Functional mitochondria were isolated and subjected to morphological and functional
quality-control assessments. The effects of rat-derived allogeneic and human-derived xenogeneic
mitochondria were compared in a doxorubicin-induced cardiac injury model. Cardiac function was
evaluated using echocardiographic and contractility measurements. In addition, alterations in the
Nrf2/Keap1l signaling pathway, a major regulator of cellular redox homeostasis, were investigated
following mitochondrial transplantation.

Results: Mitochondrial transplantation contributed to the preservation of cardiac function and
reduced doxorubicin-induced cellular injury. Allogeneic mitochondria demonstrated more pronounced
therapeutic benefits than xenogeneic mitochondria. Following mitochondrial transplantation, a mild
increase in reactive oxygen species was accompanied by increased Nrf2 protein levels. These findings
suggest that Nrf2-mediated cellular defense mechanisms may contribute to the cardioprotective
effects of MTT.

Conclusion: Mitochondrial transplantation represents a promising regenerative therapeutic approach
for reducing cardiac injury and preserving cardiac function. Successful clinical translation will require
further standardization of mitochondrial donor source, isolation and quality-control procedures,
dosing strategies, and targeted delivery methods.

Keywords: Mitochondrial transplantation; Mesenchymal stem cells; Doxorubicin-induced
cardiotoxicity; Heart failure; Mitochondrial membrane potential; Calcium; Bioenergetics; Nrf2
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Uzun Omiirlii Tirlerde Mitokondriyal Adaptasyonlar

Perinur Bozaykut Eker
Jean Mayer USDA Human Nutrition Research Center on Aging, Tufts University, Boston, USA

Oksijen kisithhgi, organellerdeki redoks metabolizmasini ciddi sekilde bozarken, kronik hipoksi altinda
hiicresel islevlerin sirdlriilmesini saglayan adaptif mekanizmalar halen tam olarak anlasiimis degildir.
Hipoksi cogu memelide metabolik strese ve hiicresel hasara yol agarken, kor kdstebek sicani (*Blind
mole-rat’, BMR) gibi uzun omdirli yeraltt kemirgenleri siurekli distk oksijen kosullarinda
yasayabilmektedir. Bu o6zgln fizyoloji, olaganistlii hipoksi toleransini mimkin kilan korunmus
mitokondriyal diizenleme mekanizmalarinin ortaya ¢ikarilmasi icin gliclii bir model sunmaktadir.

Bu calismada, hipoksiye maruz birakilan BMR ve fare primer kardiyomiyositleri ile kalp dokularinda
mitokondriyal dayanikliik mekanizmalarini karsilastirmali olarak inceledik. Multi-omik analizler, BMR
kalplerinde antioksidan savunma sistemlerinin ve NADPH rejenerasyonunu destekleyen yolaklarin
artisi da dahil olmak Uzere otofaji, mitokondriyal dinamikler ve metabolizmada belirgin yeniden
yapilanmalar ortaya koydu. Western blot analizleri, BMR’de ancak farelerde gézlenmeyen sekilde,
AMPK sinyallemesi araciligiyla pULK1, Beclinl ve FUNDC1 diizeylerinde anlamh artislarla birlikte
mitofaji mekanizmasinin glicli bicimde aktive oldugunu dogruladi. Fizyolojik olgclimler, BMR
mitokondrilerinin siddetli hipoksiye oksidatif fosforilasyon kapasitesini ve elektron tasinimini azaltirken
H,0, Uretimini belirgin bicimde dislirerek adapte oldugunu gosterdi. Elektronlarin geri akisinin
baskilanmasi ROS olusumunu en aza indirerek, oksijen yoksunlugu sirasinda mitokondriyal btlnltGgln
korunmasina katkida bulunan bir hayatta kalma stratejisini ortaya koymaktadir.

Fonksiyonel deneyler mitofajinin adaptif rollini daha da destekledi; mdivi-1 ile farmakolojik inhibisyon,
primer BMR kardiyomiyositlerinde hlicre canliigini azaltti ve mitokondriyal membran potansiyelini
bozdu. Son olarak, BMR’ye 06zgu mitofaji dizenleyicilerinin CRISPR/Cas9 araciligiyla sican
kardiyomiyositlerine aktarilmasi, hipoksi altinda htlicre canliigini artirdi ve mitokondriyal mimarinin
korunmasini sagladi. Bu sonuglar, genetik adaptasyon ile mitokondriyal dayaniklilik arasinda nedensel
bir baglanti oldugunu géstermektedir.

Birlikte degerlendirildiginde, bu bulgular AMPK aracili mitofaji ile secici OXPHOS baskilanmasinin
BMR’de goriilen olagantistii hipoksi adaptasyonunun temel ve mitokondriye 6zgli mekanizmalari
oldugunu ortaya koymaktadir. Redoks metabolizmasini, mitokondriyal kalite kontrollinii ve evrimsel
dayaniklihgr batlnlestiren bu calisma, hipoksi ve oksidatif stresin rol oynadigi insan hastaliklarina
yonelik yeni terapotik stratejilerin gelistirilmesine katki saglayabilecek karsilastirmali biyolojik bilgiler
sunmaktadir.

Anahtar Kelimeler: Kor kostebek faresi; hipoksi; mitofaji; AMPK; mitokondriyal dayanikhlik; oksidatif
fosforilasyon.
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Mitochondrial Adaptations in Long-lived Species

Perinur Bozaykut Eker
Jean Mayer USDA Human Nutrition Research Center on Aging, Tufts University, Boston, USA

Oxygen limitation profoundly disrupts organelle redox metabolism, yet the adaptive mechanisms that
sustain function under chronic hypoxia remain poorly defined. While hypoxia typically induces
metabolic stress and cellular damage in most mammals, long-lived subterranean rodents such as the
blind mole rat (BMR) thrive under persistently low-oxygen conditions. This unique physiology provides
a powerful model to uncover conserved pathways of mitochondrial regulation that enable exceptional
hypoxia tolerance.

We comparatively investigated mitochondrial resilience mechanisms in BMR and mouse primary
cardiomyocytes and heart tissue exposed to hypoxia. Multi-omics profiling revealed remodeling of
autophagy, mitochondrial dynamics, and metabolism, including upregulation of antioxidant defenses
and pathways supporting NADPH regeneration in BMR hearts. Western blot analyses confirmed robust
activation of the mitophagy machinery, with significant induction of pULK1, Beclinl, and FUNDC1
mediated through AMPK signaling in BMR but not in mice. Physiological measurements demonstrated
that BMR mitochondria adapt to severe hypoxia by reducing oxidative phosphorylation capacity and
electron transport while markedly lowering H,0, production. This suppression of electron backflow
minimizes ROS generation, indicating a survival strategy that preserves mitochondrial integrity under
oxygen deprivation.

Functional assays further established the adaptive role of mitophagy, as pharmacological inhibition
with mdivi-1 reduced viability and disrupted mitochondrial potential in primary BMR cardiomyocytes.
Finally, CRISPR/Cas9 introduction of BMR-specific mitophagy regulators into rat cardiomyocytes
enhanced cell viability and preserved mitochondrial architecture under hypoxia, establishing a causal
link between genetic adaptation and mitochondrial resilience.

Altogether, these findings reveal AMPK-driven mitophagy and selective OXPHOS downregulation as
central, mitochondria-specific mechanisms of extraordinary hypoxia adaptation in BMRs. By
integrating redox metabolism, mitochondrial quality control, and evolutionary resilience, this work
provides comparative insights that may inform novel therapeutic strategies for human pathologies
driven by hypoxia and oxidative stress.

Keywords: Blind mole rat; hypoxia;, mitophagy, AMPK; mitochondrial resilience; oxidative
phosphorylation
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Biyofizik Perspektifiyle Mitokondrilerin Hedeflenmesi

Yusuf OLGAR
Ankara Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Ankara, Turkiye

Mitokondriler, hlicresel homeostazin temel dizenleyicileri olup ATP Uretimi, kalsiyum sinyallesmesi,
reaktif oksijen tiirlerinin olusumu ve programlanmis hiicre 6limiinin diizenlenmesi gibi bircok kritik
slrecte rol oynar. Mitokondriyal islev bozuklugu; metabolik, kardiyovaskiiler ve yasa bagli hastaliklarin
yani sira hiicresel hasarin gelisiminde de 6nemli bir mekanizma olarak kabul edilmektedir. Bu nedenle
mitokondriler, hiicresel hasarin 6nlenmesi ve fonksiyonun yeniden saglanmasina yonelik yeni tedavi
yaklasimlarinin 6nemli hedeflerinden biri haline gelmistir. Bu kapsamda antioksidan uygulamalar,
mitokondriyal dinamiklerin ve biyogenezin diizenlenmesi ile mitofajinin modilasyonu gibi farkli
stratejiler gelistirilmistir.

Bu yaklasimlardan biri, lipofilik bir katyon olan trifenilfosfonyum (TPP) kullanilarak molekdllerin
mitokondriye yonlendirilmesidir. TPP, biyolojik membranlardan kolaylikla gecebilmekte ve
mitokondrinin negatif membran potansiyeli tarafindan cekilerek organel icerisinde birikmektedir.
Boylece TPP've baglanan biyoaktif molekiller, mitokondri icerisinde daha vyiksek lokal
konsantrasyonlara ulasabilmekte ve etkilerini dogrudan bu ortamda gosterebilmektedir. Bu 6zellik,
ozellikle mitokondriigerisinde gerceklesen oksidatif stres, enerji metabolizmasi ve iyon homeostazi gibi
sireclerin daha secici bicimde modiile edilmesine olanak saglamaktadir.

Mitokondriyi hedefleyen terapotik yaklasimlar, mitokondriyal islev bozuklugunu dogrudan
hedefleyerek hiicresel homeostazin yeniden saglanmasi agisindan umut vadeden bir cerceve
sunmaktadir. Fonksiyonel, molekiler ve yapisal iyilesmenin farkli zaman olceklerinde gerceklestiginin
anlasilmasi, terapotik stratejilerin optimize edilmesi ve uygun tedavi siireleri ile sonlanim noktalarinin
belirlenmesi agisindan dnem tasimaktadir. Bu kapsamda, TPP temelli hedefleme yaklasimi, biyoaktif
bilesiklerin mitokondrilere tercihli olarak ulastirilmasini saglayarak terapotik etkinligin artirilmasina
katkida bulunacaktir.

Anahtar Kelimeler: Mitochondri, TPP konjugasyonu, Organel Hedefli Terapiler.
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Targeting Mitochondria with Biophysics Perspective

Yusuf OLGAR
Ankara University, Faculty of Medicine, Department of Biophysics, Ankara, Tlrkiye

Mitochondria are central regulators of cellular homeostasis and play critical roles in ATP production,
calcium signaling, reactive oxygen species generation, and the regulation of programmed cell death.
Mitochondrial dysfunction is increasingly recognized as a key contributor to cellular damage and the
progression of various metabolic, cardiovascular, and age-related diseases. Consequently,
mitochondria have emerged as an important therapeutic target, and several mitochondria-targeted
strategies have been developed to restore mitochondrial quality and function. These approaches
include the use of antioxidants to reduce oxidative stress, modulation of mitochondrial dynamics,
stimulation of mitochondrial biogenesis, and regulation of mitophagy and mitochondrial function.

An important strategy for enhancing mitochondrial targeting involves the use of
triphenylphosphonium (TPP), a lipophilic cation that readily crosses biological membranes and
preferentially accumulates within mitochondria due to the organelle’s negative membrane potential.
This property enables TPP-conjugated compounds to achieve higher local concentrations within
mitochondria and facilitates more direct modulation of mitochondrial processes. Importantly,
compounds conjugated to TPP are preferentially delivered to mitochondria, allowing the attached
bioactive molecule to exert its effects directly within the mitochondrial environment. Thus, TPP can
serve as an effective mitochondrial-targeting moiety, enhancing the local availability and potentially
the therapeutic efficacy of the conjugated compound at its site of action.

Mitochondria-targeted therapeutic approaches provide a promising framework for restoring cellular
homeostasis by directly addressing mitochondrial dysfunction. Understanding the distinct timescales
of functional, molecular, and structural recovery may be essential for optimizing therapeutic strategies
and determining appropriate treatment duration and endpoints. TPP-based targeting may further
enhance therapeutic efficiency by facilitating preferential delivery of bioactive compounds to
mitochondria.

Keywords: Mitochondria, TPP conjugation, Organelle-targeted therapies.
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Kiiciik Molekiil inhibitérlerle Mitokondriyal Dinamiklerin Hedeflenmesi

Fulya Dal Yontem

Kog Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Sariyer, istanbul, Tirkiye.
Kog Universitesi Translasyonel Tip Arastirma Merkezi (KUTTAM), istanbul, Tiirkiye.

Mitokondriler, enerji liretimi, apoptoz, mitofaji, kalsiyum homeostazi ve redoks sinyalizasyonunda
gorev alan dinamik organellerdir; morfolojileri siki bicimde diizenlenen béliinme (fizyon) ve birlesme
(fazyon) sureclerinin dengesiyle sirekli olarak yeniden sekillenir. Bu dengenin bozulmasi hastaliklarin
ortak bir 6zelligidir: buyuk olciide dinamin iliskili protein 1 (Drp1) tarafindan yiritalen asiri fizyon
kanser, diyabet ve ndrodejeneratif hastaliklarla iliskilendirilirken, asiri birlesmis bir ag bazi tiimorlerin
bagimli oldugu oksidatif metabolizmayi destekleyebilmektedir. Drp1 uzun siiredir umut verici bir hedef
olarak gorilse de, yaygin kullanilan kimyasal ara¢ Mdivi-1 solunum zinciri kompleks I'ini de
baskilamakta, dolayisiyla olusturdugu mitokondriyal flizyon secici olarak Drpl-GTPaz aktivitesi
lzerinden gerceklesmemektedir. Daha secici bir molekiil elde etmek amaciyla, Drpl GTPaz alanina
karsi yaklasik 3,5 milyon bilesigin sanal taramasini gergeklestirdik; ardisik yerlestirme (docking)
filtreleri, ADME/T degerlendirmesi, molekiler dinamik similasyonlari ve serbest enerji hesaplamalari
sonucunda FRAG-i bilesigini belirledik. Kanser hiicrelerinde FRAG-i, mitokondriyal agda doza bagimli
uzama ve dallanma olusturmus, hiicresel termal kayma deneyleri Drpl ile dogrudan etkilesimi
dogrulamistir. Canli hiicre gorintilemeleri FRAG-i'nin fisyonu timuyle durdurmak yerine dengeli
fizyon—flizyon davranisini yeniden kurdugunu géstermis; hiperglisemiye maruz birakilan pankreatik B-
hiicrelerinde ise hem mitokondriyal morfolojiyi hem de membran potansiyelini normalize etmistir.
Buna paralel olarak, fizyon inhibisyonu icin potansiyel olarak daha secici bir yol olan Drp1-MiD49/51
adaptor arayliziini hedeflemekteyiz. Son olarak birlesmis ve oksidatif bir mitokondriyal aga bagimli
timorlerde glikolitik metabolizmadan oksidatif metabolizmaya gecen ila¢ direncgli melanom dahil
flizyonun inhibisyonunu hedeflemekteyiz. Bu ¢alismalar bitlintyle, hiicrenin metabolik durumuna
gore mitokondriyal dinamigi yeniden dengeleyebilecek cift yonli kiigtik molekillerin kesfinin dnemini
vurgulamaktadir.

Anahtar kelimeler: Drpl, Mfn2, mitokondri, kiicik molekil inhibitorleri
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Targeting Mitochondrial Dynamics with Small-Molecule Inhibitors

Fulya Dal Yontem

Kog¢ University, School of Medicine, Department of Biophysics, Sariyer, Istanbul, Tlrkiye
Koc University Research Center for Translational Medicine (KUTTAM), Istanbul, Turkiye

Mitochondria are dynamic organelles that play essential roles in energy production, apoptosis,
mitophagy, calcium homeostasis, and redox signaling. Their morphology is continuously remodeled
through a tightly regulated balance between mitochondrial fission and fusion. Disruption of this
balance is a common feature of disease: excessive fission, largely mediated by dynamin-related protein
1 (Drp1), has been associated with cancer, diabetes, and neurodegenerative disorders, whereas a
hyperfused mitochondrial network can support the oxidative metabolism on which certain tumors
depend.

Although Drp1 has long been considered a promising therapeutic target, the widely used chemical tool
Mdivi-1 also inhibits mitochondrial respiratory chain complex |, indicating that the mitochondrial
fusion it induces does not occur selectively through inhibition of Drpl GTPase activity. To identify a
more selective molecule, we performed virtual screening of approximately 3.5 million compounds
against the Drp1 GTPase domain. Following sequential docking filters, ADME/T evaluation, molecular
dynamics simulations, and free-energy calculations, we identified the compound FRAG-i. In cancer
cells, FRAG-i induced dose-dependent elongation and branching of the mitochondrial network, while
cellular thermal shift assays confirmed its direct interaction with Drpl. Live-cell imaging further
demonstrated that FRAG-i does not completely arrest mitochondrial fission, but instead restores a
balanced fission—fusion behavior. In pancreatic B-cells exposed to hyperglycemia, FRAG-i normalized
both mitochondrial morphology and membrane potential. In parallel, we are targeting the Drpl-
MiD49/51 adaptor interface as a potentially more selective strategy for inhibiting mitochondrial
fission. Finally, we are also investigating inhibition of mitochondrial fusion in tumors that depend on a
fused, oxidative mitochondrial network, including drug-resistant melanoma that undergoes a
metabolic transition from glycolytic to oxidative metabolism. Collectively, these studies highlight the
importance of discovering bidirectional small-molecule modulators capable of rebalancing
mitochondrial dynamics according to the metabolic state of the cell.

Keywords: Drpl, Mfn2, mitochondria, small molecule inhibitors
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PANEL 2

Kok Hiicreler ve Hastalik Modellemesi: Multidisipliner Perspektifler

Ceylan Verda Bitirim?, Zeynep Biisra Aksoy?, Erkan Kiris?

*Ankara Universitesi, K6k Hiicre Enstitiisti, Ankara, Turkiye
2 Orta Dogu Teknik Universitesi, Fen Edebiyat Fakiiltesi, Biyolojik Bilimler Bélim, Ankara, Tiirkiye

Kok hiicre teknolojileri, glinimiizde temel biyolojik silireclerin anlasilmasindan hastalik
mekanizmalarinin modellenmesine, ila¢g tarama calismalarindan kisisellestirilmis tip yaklasimlarina
kadar genis bir uygulama alanina sahiptir. Ozellikle indiiklenmis pluripotent kék hiicreler, hastaya 6zgii
genetik arka plani koruyarak farkli hiicre tiplerine yonlendirilebilmekte ve nérodejeneratif hastaliklar,
kardiyovaskiiler hastaliklar, metabolik bozukluklar ve nadir hastaliklar gibi cok sayida patolojinin insan
hiicre temelli modellerle incelenmesine olanak saglamaktadir. Bu panelde, kok hiicrelerin hastalik
modellemesindeki glincel kullanimlari multidisipliner bir bakis acisiyla ele alinacaktir. Panel
kapsaminda kok hiicre biyolojisi, hiicresel farklilasma, organoid teknolojileri, hastaya 6zgl in vitro
modeller, biyofiziksel mikrocevre, molekiiler ve fonksiyonel analiz yontemleri ile translasyonel
arastirmalara yonelik uygulamalar tartisilacaktir. Ayrica, kdk hiicre tabanli modellerin klasik hiicre
kiltlirt ve hayvan modellerine kiyasla sagladigi avantajlar, sinirhliklari ve klinik arastirmalara
aktarilabilirligi degerlendirilecektir. Panelin 6nemi, farkh disiplinlerden arastirmacilari bir araya
getirerek kok hicre temelli hastalik modelleme yaklasimlarinin yalnizca biyolojik degil, ayni zamanda
biyofiziksel, molekiler ve translasyonel boyutlariyla tartisiimasini saglamasindan kaynaklanmaktadir.
Bu kapsamda panel, gen¢ arastirmacilar ve lisansistli 6grenciler icin glincel teknolojileri tanitici;
deneyimli arastirmacilar icin ise disiplinler arasi is birliklerini tesvik edici bir platform sunmayi
amaclamaktadir.
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Stem Cells and Disease Modeling: Multidisciplinary Perspectives

Ceylan Verda Bitirim?, Zeynep Biisra Aksoy?, Erkan Kiris?

'Ankara University Stem Cell Institute, Ankara, Tiirkiye
2 Middle East Technical University, Faculty of Arts and Sciences, Department of Biological Sciences,
Ankara, Turkiye

Stem cell technologies today have a wide range of applications, from understanding fundamental
biological processes to modeling disease mechanisms, drug screening studies, and personalized
medicine approaches. In particular, induced pluripotent stem cells can be directed toward different
cell types while preserving the patient-specific genetic background, enabling the investigation of
numerous pathologies, including neurodegenerative diseases, cardiovascular diseases, metabolic
disorders, and rare diseases, using human cell-based models. In this panel, current applications of stem
cells in disease modeling will be discussed from a multidisciplinary perspective. Within the scope of
the panel, stem cell biology, cellular differentiation, organoid technologies, patient-specific in vitro
models, the biophysical microenvironment, molecular and functional analysis methods, and
applications in translational research will be discussed. In addition, the advantages and limitations of
stem cell-based models compared with conventional cell culture and animal models, as well as their
transferability to clinical research, will be evaluated. The importance of the panel lies in bringing
together researchers from different disciplines and enabling stem cell-based disease modeling
approaches to be discussed not only from a biological perspective but also from biophysical, molecular,
and translational perspectives. In this context, the panel aims to provide a platform that introduces
current technologies to young researchers and graduate students while encouraging interdisciplinary
collaborations among experienced researchers.

48



8. ULUSLARARASI KATILIMLI VE B

37. ULUSAL BIYOFiziK Ei

KONGRESS

ANKARA UNIVERSITESI TIP FAKULTESI

¥ MORFOLOJI KAMPUST nyOfIZI k2026.ankara.edu.tr

Spinal Muskiiler Atrofide Hasta-Spesifik iPSC Modeli ile Kardiyak Matiirasyon
Bozuklugu ve Biyoenerjetik Yeniden Yapilanmanin Gosterilmesi

Ceylan Verda Bitirim
Ankara Universitesi, K6k Hiicre Enstitiisti, Ankara, Turkiye

Amag: Spinal muskdiler atrofi (SMA), survival motor neuron (SMN) proteininin azalmasiyla karakterize
noromdskdiler bir hastalik olmakla birlikte, 6zellikle agir olgularda kardiyak anomaliler de bildirilmistir.
Bu calismada, hasta-spesifik uyarilmis pluripotent kok hiicre (uPKH) modeli kullanilarak SMN
eksikliginin kardiyak farklilasma, hiicresel biyoenerjetik ve kardiyomiyosit matiirasyonu Uzerindeki
etkilerinin arastirilmasi amaclanmistir.

Yontem: SMA hastalarindan ve saglikli kontrollerden elde edilen uPKH'ler kardiyomiyositlere
farklilastinlmis ve kardiyak belirteclerle karakterize edilmistir. Pluripotent ve kardiyomiyosit
asamalarinda hiicresel ATP diizeyi, mitokondriyal membran potansiyeli ve reaktif oksijen tirleri (ROS)
degerlendirilmistir. Kardiyomiyositlerde transkriptom profillemesi yapilarak kardiyak gelisim ve
matilrasyon, mitokondriyal biyoenerjetik, elektrofizyolojik ve adrenerjik sinyal yolaklari incelenmistir.
Fonksiyonel matiirasyon ayrica elektrofizyolojik dlcimler ve kafein ile indiklenen hiicre ici Ca%* yaniti
ile degerlendirilmistir.

Bulgular: SMA-uPKH'lerde artmis ATP diizeyine artmis mitokondriyal membran potansiyeli ve ROS
Uretimi eslik ederken, kardiyak farklilasma sonrasinda SMA kardiyomiyositlerinde ATP diizeyinin
azaldigl ve yliksek mitokondriyal membran potansiyelinin sirdiglt gozlenmistir. Transkriptomik
analizler, mitokondriyal biyoenerjetik programlarin yani sira kardiyak gelisim, Ca%* yaniti ve aksiyon
potansiyeli diizenlenmesiyle iliskili yolaklarda belirgin degisiklikler ortaya koymustur. Kardiyak
maturasyonla iliskili transkripsiyonel programdaki bozulmaya, kafeinle indiiklenen Ca?* salimindaki
degisiklikler ve B-adrenerjik sinyal bilesenlerinin azalmis ekspresyonu eslik etmistir.

Sonug: Bulgular, SMA'da SMN eksikliginin kardiyak farkhlasma sirasinda degisen bir biyoenerjetik
fenotiple birlikte kardiyomiyosit gelisim ve fonksiyonel matiirasyon programinin bozulmasiyla iliskili
oldugunu gostermektedir. Hasta-spesifik uPKH modelleri, SMA'nin motor noéron disi kardiyak
etkilerinin hiicresel ve molekiler mekanizmalarinin ortaya konmasinda gicli bir model sunmaktadir.

Anahtar Kelimeler: Dz kas atrofisi, mitokondri, kardiyak gelisim, indlklenmis pluripotent kok hiicre
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Patient-Specific iPSC Modeling Reveals Impaired Cardiac Maturation and
Bioenergetic Remodeling in Spinal Muscular Atrophy

Ceylan Verda Bitirim
Ankara University, Stem Cell Institute, Ankara, Tlrkiye

Aim: Spinal muscular atrophy (SMA) is a neuromuscular disorder characterized by reduced survival
motor neuron (SMN) protein; however, cardiac abnormalities have also been reported, particularly in
severe cases. This study aimed to investigate the effects of SMN deficiency on cardiac differentiation,
cellular bioenergetics, and cardiomyocyte maturation using a patient-specific induced pluripotent
stem cell (iPSC) model.

Methods: iPSCs derived from patients with SMA and healthy controls were differentiated into
cardiomyocytes and characterized using cardiac markers. Cellular ATP levels, mitochondrial membrane
potential, and reactive oxygen species (ROS) were evaluated at the pluripotent and cardiomyocyte
stages. Transcriptomic profiling of cardiomyocytes was performed to assess pathways associated with
cardiac development and maturation, mitochondrial bioenergetics, electrophysiology, and adrenergic
signaling. Functional maturation was further evaluated by electrophysiological measurements and
caffeine-induced intracellular Ca%* responses.

Results: SMA-iPSCs exhibited increased ATP levels accompanied by increased mitochondrial
membrane potential and ROS production. Following cardiac differentiation, ATP levels were reduced
in SMA cardiomyocytes, whereas the elevated mitochondrial membrane potential persisted.
Transcriptomic analyses revealed marked alterations in pathways related to mitochondrial
bioenergetics, cardiac development, Ca%* responsiveness, and action-potential regulation. Disruption
of the transcriptional program associated with cardiac maturation was accompanied by altered
caffeine-induced Ca?* release and reduced expression of B-adrenergic signaling components.
Conclusion: These findings indicate that SMN deficiency in SMA is associated with an altered
bioenergetic phenotype during cardiac differentiation together with impaired cardiomyocyte
developmental and functional maturation programs. Patient-specific iPSC models provide a powerful
platform for investigating the cellular and molecular mechanisms underlying cardiac manifestations of
SMA beyond the motor neuron phenotype.

Key words: Smooth muscle atrophy, mitochondria, cardiac developmental, induced pluripotent stem
cell

50



8. ULUSLARARASI KATILIMLI VE By
37. ULUSAL BiYOFiziK =

KONGRESS

o ANKARA UNIVERSITESI TIP FAKULTESI

¥ MORFOLOJI KAMPUST nyOfIZI k2026.ankara.edu.tr

Kok hiicrelerden transkriptomige: SMA'nin ¢ok boyutlu modellenmesi

Zeynep Biisra Aksoy
Ankara Universitesi, K6k Hiicre Enstitiisii, Ankara, Turkiye

Amag: Spinal muskiiler atrofi (SMA), SMN1 geninin homozigot kaybindan kaynaklanan ve islevsel SMN
proteininin yetersizligine yol acan motor noron hastaligidir. Bu calismanin amaci, hasta kaynakl
uyarilmis pluripotent kok hiicre (iPSC) modeliyle SMA'nin gelisimsel siirecteki molekiler temelini ¢ok
katmanli transkriptomik yaklasimlarla ortaya koymaktir.

Yontem: Multipleks ligasyona bagh prob amplifikasyonu (MLPA) ile molekiler dizeyde dogrulanmis
SMA hasta ve kontrol iPSC hatlari, néral progenitor hiicre (NPC), motor néron progenitéri (MNP) ve
30. gin motor néronu (MN30) asamalarinda karsilastirmali olarak analiz edilmistir. RNA dizileme,
alternatif ekleme analizi, eCLIP verisi entegrasyonu, imminofloresan ve elektrofizyoloji yontemleri
kullaniimistir. Kodlamayan RNA'larin protein kodlayan komsu genlerle iliskisini belirlemek amaciyla
Yakinlik Temelli ENSG Boru Hatti (PEP) gelistirilmistir.

Bulgular: SMA NPC'lerinin elektriksel olarak sessiz oldugu saptanmis; kontrol hiicrelerinde 5 hiicrenin
3'linde goézlemlenen L-tipi Ca?* akimi, SMA hicrelerinde tespit edilememistir. RNA diizeyinde ve
2.000'den fazla niikleus Uzerinde gerceklestirilen immiinofloresan analiziyle hnRNPA1l'in SMA
NPC'lerinde belirgin bicimde azaldigi gosterilmistir. Alternatif ekleme analizi, SMA'da kontrole kiyasla
yaklasik 16:1 oraninda intron retansiyon baskinhgi ortaya koymustur. Kodlamayan RNA diizensizliginin
MN30 asamasina gelindiginde yaklasik iki katina ¢iktigi ve 14932 lokusunun miRNA ile kiiclik ntkleolar
RNA (snoRNA) siniflarini es zamanl baskiladigi belirlenmistir. PEP analiziyle dislik annote kodlamayan
RNA'larin %73'lnlin protein kodlayan komsu genleriyle es yonli cis-eslesme sergiledigi saptanmistir.
Sonug: Bu bulgular, SMA'nin yalnizca dejeneratif degil, progenitdr agsamasinda baslayan gelisimsel bir
RNA isleme bozuklugu oldugunu gostermektedir. hnRNPA1 kaybi ve kodlamayan RNA cis-eslesmesi,
potansiyel biyobelirte¢ adaylari olarak 6ne ¢ikmaktadir.

Anahtar Kelimeler: Spinal muskiler atrofi, transkriptom, induced pluripotent stem cells, néral
progenitor hiicre, non-coding RNA
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From stem cells to transcriptomics: multi-dimensional modeling of SMA

Zeynep Biisra Aksoy
Ankara University, Stem Cell Institute, Ankara, Tilrkiye

Objective: Spinal muscular atrophy (SMA) is a motor neuron disease caused by the homozygous loss
of the SMIN1 gene, resulting in insufficient functional SMN protein. This study aims to elucidate the
developmental molecular basis of SMA using patient-derived induced pluripotent stem cell (iPSC)
models through multi-layered transcriptomic approaches.

Methods: SMA patient and control iPSC lines molecularly confirmed by multiplex ligation-dependent
probe amplification (MLPA) were comparatively analyzed at the neural progenitor cell (NPC), motor
neuron progenitor (MNP), and day-30 motor neuron (MN30) stages. RNA sequencing, alternative
splicing analysis, eCLIP data integration, immunofluorescence, and electrophysiology methods were
employed. The Proximity-Aware ENSG Pipeline (PEP) was developed to determine the relationship
between non-coding RNAs and their nearest protein-coding neighboring genes.

Results: SMA NPCs were found to be electrically silent; L-type Ca?* currents observed in 3 of 5 control
cells were undetectable in SMA cells. hnRNPA1 was shown to be significantly reduced in SMA NPCs at
both the transcript level and by immunofluorescence analysis across more than 2,000 nuclei.
Alternative splicing analysis revealed an approximately 16:1 intron retention bias in SMA compared to
controls. Non-coding RNA dysregulation was found to nearly double by the MN30 stage, with the
14932 locus simultaneously silencing miRNA and small nucleolar RNA (snoRNA) classes. PEP analysis
demonstrated that 73% of low-annotated non-coding RNAs exhibit same-direction cis-coupling with
their nearest protein-coding neighbors.

Conclusion: These findings demonstrate that SMA is not solely a degenerative condition but a
developmental RNA processing disorder beginning at the progenitor stage. Loss of hnRNPA1 and non-
coding RNA cis-coupling emerge as potential biomarker candidates.

Keywords: Spinal muscular atrophy, induced pluripotent stem cells, transcriptomics, neural progenitor
cells, non-coding RNA
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indiiklenmis pluripotent kok hiicre temelli astrosit modelleriyle primer ailesel
beyin kalsifikasyonu hastaliginin molekiiler mekanizmalarinin incelenmesi

Erkan Kiris
Orta Dogu Teknik Universitesi Fen Edebiyat Fakiiltesi, Biyolojik Bilimler Béliimi, Ankara, Tiirkiye

Amag: Primer Ailesel Beyin Kalsifikasyonu (Primary Familial Brain Calcification; PFBC), merkezi sinir
sisteminde anormal kalsiyum birikimi ile karakterize edilen noérolojik bir hastaliktir. Hastalikla
iliskilendirilen genler icerisinde en yaygin olarak SLC20A2 genindeki mutasyonlarin hastaliga sebep
oldugu gosterilmistir. Bu calismada, fizyolojik olarak anlamli insan hiicre modelleri kullanilarak PFBC’ye
neden olan spesifik bir SLC20A2 mutasyonunun molekiler patojenik mekanizmalarinin arastiriimasi
amaclanmistir.

Yontem: PFBC hastalarindan ve saglikli bireylerden alinan periferik kan mononikleer hiicreleri,
indiklenmis pluripotent kok hiicrelere (iPKH) yeniden programlanmistir. Elde edilen iPKH'ler daha
sonra noral progenitér hicrelere (Neural Progenitor Cell; NPC) ve sonrasinda astrositlere
farklilastirilmistir. Hastaliga neden olan patojenik varyantin hiicresel etkilerini belirlemek icin gen ve
protein diizeyinde analizler gerceklestirilmistir.

Bulgular: Calismamizda hasta ve kontrollerden iPKH hatlari olusturulmus, ve bu hicreler
farklilastirilarak NPC ve astrositler elde edilmis ve kapsamli bir sekilde karakterize edilmistir. Elde edilen
model sistemlerde hasta hiicreleri ile saghkli kontrol hiicreleri kiyaslandiginda spesifik parametreler
icin hastalik fenotipini laboratuvar ortaminda basariyla modelledigi dogrulanmistir. Hiicresel diizeydeki
molekiler analizlerimiz, heterozigot mutasyon tasiyan hasta hiicrelerindeki PiT2 protein seviyelerinin
kontrol 6rneklere gore belirgin farkliliklar gosterdigini ortaya koymustur.

Sonug: Elde edilen bulgular, SLC20A2 mutasyonunun hiicresel diizeyde hastaliga nasil neden olduguna
dair mekanistik veriler sunmakta olup, detayli karakterizasyonlarimiz incelenen mutasyonun
patogenezde haployetersizlige yol actigini gdstermektedir.

Anahtar kelimeler: indiiklenmis pluripotent kdk hiicre, astrositler, hastalik modellemesi, primer
ailesel beyin kalsifikasyonu
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Investigating the Molecular Mechanisms of Primary Familial Brain
Calcification Using Induced Pluripotent Stem Cell-Based Astrocyte Models

Erkan Kiris

Middle East Technical University, Faculty of Arts and Sciences, Department of Biological Sciences,
Ankara, Turkiye

Aim: Primary Familial Brain Calcification (PFBC) is a neurological disorder characterized by abnormal
calcium deposition in the central nervous system. Among the genes associated with the disease,
mutations in the SLC20A2 gene are the most common cause. In this study, we aimed to investigate the
molecular pathogenic mechanisms of a specific SLC20A2 mutation causing PFBC using physiologically
relevant human cell models.

Methods: Peripheral blood mononuclear cells obtained from PFBC patients and healthy individuals
were reprogrammed into induced pluripotent stem cells (iPSCs). The generated iPSCs were then
differentiated into neural progenitor cells (NPCs) and subsequently into astrocytes. Gene and protein-
level analyses were performed to determine the mechanistic effects of the disease-causing pathogenic
variant.

Results: In the study, iPSC lines were generated from patients and controls, and these cells were then
differentiated into NPCs and astrocytes, followed by comprehensive characterization at the cellular
level. Comparing patient cells with healthy control cells in the generated model systems confirmed
that the disease phenotype was successfully modeled in vitro for specific parameters. Our cellular level
molecular analyses revealed that PiT2 levels in patient cells carrying the heterozygous mutation
showed significant differences compared to the control samples.

Conclusion: The findings provide mechanistic data on how a specific SLC20A2 mutation causes the
disease at the cellular level, and our detailed characterizations suggest that the investigated mutation
leads to haploinsufficiency in pathogenesis.

Keywords: Induced Pluripotent Stem Cell, Astrocyte, Disease modelling, Primary Familial Brain
Calcification
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PANEL 3
Saglikta Yapay Zeka- Giincel Uygulamalar ile

Leyla Tirker Sener!, Murat Gezer?, Siileyman Serdar Alkanli3, Mustafa Unal*

Yistanbul Universitesi istanbul Tip Fakiiltesi Biyofizik Anabilim Dali, istanbul, Tiirkiye.
?istanbul Universitesi Fen Fakiiltesi Bilgisayar Bilimleri B&limii, istanbul, Tiirkiye.
3Hali¢ Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, istanbul, Tiirkiye.

*Harvard Tip Fakiiltesi Ortopedi Departmani, MA, USA

Yapay zeka teknolojileri, son bes yilda tibbin hemen her alaninda deneysel bir arag olmaktan ¢ikip klinik
karar destek sistemlerinin ayrilmaz bir pargasi haline gelmistir. Gorintl tabanli tanidan cerrahi
planlamaya, biyofiziksel modellemeden hasta takibine kadar uzanan bu donisim fizikgi, biyolog,
hekim, mihendis ve arastirmacilarin ortak bir dil gelistirmesini zorunlu kilmaktadir. Bu panelde, yakin
zamanda yayimlanan "Saglikta Yapay Zeka: Giincel Uygulamalar" baslikli kitabin editorleri ve segilmis
bollim vyazarlar, alanin gincel haritasini c¢ikararak okuyucu ve dinleyiciyle paylasacaktir.
Onemi:Biyofizik, yapay zekanin tibba entegrasyonunda kavramsal omurgayi olusturan disiplinlerden
biridir. Gorintileme fizigi, sinyal isleme, biyomekanik modelleme ve molekiiler etkilesim
similasyonlari dogrudan biyofiziksel temellere dayanir. Bu nedenle uluslararasi biyofizik kongresi,
saglikta yapay zeka tartismasinin yapilabilecegi en uygun bilimsel zeminlerden biridir. Panel, hem
teorik cerceveyi hem de klinik uygulama deneyimini bir araya getirerek katihmcilarin kendi arastirma
ve uygulamalarina aktarabilecegi somut ciktilar sunmayi amacglamaktadir.
Kapsam:
Panel dort temel baslik etrafinda sekillenecektir:
1- Saglikta yapay zekanin glincel durumuna editoéryal genel bakis ve gozlenen disiplinlerarasi
kesisim noktalari;
2- Biyofizikte yapay zeka, goriinti rekonstriiksiyonu, biyomekanik similasyon ve molekiiler
modelleme uygulamalari,
3- Radyolojik goriintli analizi, kirik tanima, cerrahi planlama ve protez tasariminda derin
ogrenme yaklasimlari,
4- Veri glivenligi, klinik validasyon ve diizenleyici ¢cercevelere dair tartisma.
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Artificial Intelligence in Healthcare- Current Applications

Leyla Tirker Sener!, Murat Gezer?, Siileyman Serdar Alkanli3, Mustafa Unal*

Yistanbul University Faculty of Medicine, Department of Biophysics, istanbul, Turkiye.
%jstanbul University Faculty of Sciences, Department of Computer Science, istanbul, Turkiye.
3Hali¢ University Faculty of Medicine, Department of Biophysics, istanbul, Turkiye.

*Harvard University Faculty of Medicine, Department of Orthopedics, MA, USA

Over the past five years, artificial intelligence technologies have moved rapidly from predominantly
experimental settings toward increasing integration into clinical workflows and decision-support
systems across multiple fields of medicine. This transformation, extending from image-based diagnosis
and surgical planning to biophysical modeling and patient monitoring, makes it increasingly important
for physicists, biologists, physicians, engineers, and researchers to develop a shared interdisciplinary
language. In this panel, the editors and selected chapter authors of the recently published book
Artificial Intelligence in Healthcare: Current Applications will provide an overview of the current
landscape of the field and discuss key developments with the congress audience. Biophysics provides
important foundational principles for the integration of artificial intelligence into medicine, particularly
in areas such as medical imaging, signal processing, biomechanical modeling, and molecular
interaction simulations. For this reason, an international biophysics congress provides a highly relevant
scientific setting for a discussion on artificial intelligence in healthcare. By bringing together theoretical
perspectives and clinical application experience, the panel aims to offer concrete insights that
participants can translate into their own research and practice. The discussion will be structured
around four core themes: an editorial overview of the current state of artificial intelligence in
healthcare and its interdisciplinary intersections; artificial intelligence in biophysics, including
applications in image reconstruction, biomechanical simulation, and molecular modeling; deep
learning approaches in radiological image analysis, fracture detection, surgical planning, and prosthesis
design; and data security, clinical validation, and regulatory frameworks. The panel will conclude with
an interactive question-and-answer session.
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Saglik Verisi Altyapisi ve Giivenilir Klinik Yapay Zekaya Giden Yol

Murat Gezer

istanbul Medeniyet Universitesi, Mithendislik ve Doga Bilimleri Fakiiltesi, Bilgisayar Miihendisligi
Bolimdi, istanbul, Tirkiye

Turkiye'de saglk veri altyapisinin klinik yapay zeka (YZ) uygulamalari bakimindan belirli bir olgunluk
dizeyine ulastigl; ancak lilke genelinde glivenilir klinik YZ kullanimini temin edecek homojen, sistematik
olarak ol¢tilmis ve glvence altina alinmis bir “YZ-uyumlu veri” (Al-ready data) ekosistemine heniiz
sahip olunmadigi gorilmektedir. Bulgular, temel sorunun veri hacminden ¢ok veri kalitesinin niceliksel
olarak izlenmemesi, kavramlarin saglik bilisim sistemleri arasinda bitlincil bir anlamsal tutarhliga sahip
olmamasi, veri kékeninin (provenance) izlenememesi, ¢cok merkezli dogrulama yapisinin eksikligi ve
model yasam donglsli yonetisiminin yetersizligi olmak Uizere bes temel eksiklikten kaynaklandigini
ortaya koymaktadir.

Ulusal Saglik Veri S6zIagi (USVS), Saglik Kodlama Referans Sunucusu (SKRS), LOINC ve HL7 gibi merkezi
kodlama ve entegrasyon standartlarinin varligina karsin, standart kodlarin benimsenmesinin tek basina
ylksek veri kalitesini garanti etmedigi; 6lciim kosullari, eksik veri mekanizmalari ve klinik baglamin
kodlama tutarhligindan bagimsiz olarak belirleyici bir rol oynadigi gésterilmistir.

Bu cercevede klinik YZ glivenilirliginin yalnizca ayirma giclni yansitan alan alti egri (AUC) ve
aciklanabilirlik gostergeleriyle sinirh ele alinmamasi; bunun yerine veri kalitesi, klinik gecerlilik,
kalibrasyon, genellenebilirlik, adalet, seffaflik, glivenlik, insan denetimi ve sirekli izleme unsurlarini
birlikte kapsayan ¢ok boyutlu bir dogrulama cercevesiyle degerlendirilmesi gerektigi vurgulanmaktadir.
S6z konusu cerceveye bagli olarak her veri kiimesi icin kaynak, liretim yontemi, etiket glvenilirligi ve
risk sinirlarini tanimlayan bir “veri kalite pasaportu” (data quality passport) 6nerilmekte; veri erisiminde
anonimlestirmeye dayali yaklasimlarin yerine, algoritmayi glivenli veriye tasityan glivenli veri ortamlari
(secure data environment), glivenilir arastirma ortamlari (trusted research environment) ve federatif
0grenme paradigmasinin benimsenmesi dnerilmektedir.

Ayrica model performansinin yalnizca tek merkezli geriye donik (retrospektif) degerlendirmelerle
degil; farkli cografyalari, cihaz konfiglirasyonlari ve hasta populasyonlarini kapsayan ¢ok merkezli dis
dogrulama, kalibrasyon raporlamasi ve ileriye donik (prospektif) calismalarla gosterilmesi
gerekmektedir. Sonug olarak klinik YZ'nin glivenilir bicimde tibbi uygulamaya dontsebilmesi; veri
kalitesinin hastane diizeyinde performans gdstergesi olarak kurumsallastirilmasi, veri iretim slirecinde
kalite kontrol mekanizmalarinin yerlestirilmesi ve bagimsiz bir degerlendirme altyapisinin olusturulmasi
kosullarina baglidir.

Anahtar Kelimeler: Yapay zeka, saglik verisi, veri kalitesi, anlamsal standardizasyon, ¢cok merkezli
dogrulama, glivenilir yapay zeka
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The Path to Health Data Infrastructure and Reliable Clinical Artificial
Intelligence

Murat Gezer

istanbul Medeniyet University, Faculty of Engineering and Natural Sciences, Department of Computer
Engineering, istanbul, Tiirkiye

Although Tirkiye's health data infrastructure has attained a certain level of maturity with respect to
clinical artificial intelligence (Al) applications, the country does not yet possess a homogeneous,
systematically measured, and assured “Al-ready data” ecosystem that would guarantee reliable clinical
Al deployment nationwide. The findings indicate that the core problem resides not in data volume, but
in five principal deficiencies: the absence of quantitative monitoring of data quality, the lack of
coherent semantic alignment of concepts across health information systems, the inability to trace data
provenance, the absence of multi-centre validation structures, and insufficient governance of the
model lifecycle.

Although centralised coding and integration standards such as the National Health Data Dictionary
(USVS), the Health Coding Reference Server (SKRS), LOINC, and HL7 are available, the adoption of
standard codes has been shown not to guarantee high data quality by itself; measurement conditions,
missing-data mechanisms, and clinical context play a decisive role independent of coding consistency.
Within this framework, it is emphasized that the reliability of clinical Al should not be assessed on the
basis of the area under the curve (AUC) and explainability indicators alone; rather, it requires a multi-
dimensional validation framework that jointly encompasses data quality, clinical validity, calibration,
generalizability, fairness, transparency, security, human oversight, and continuous monitoring.
Accordingly, a “data quality passport” is proposed for each dataset, specifying its source, production
method, label reliability, and risk boundaries; with regard to data access, secure data environments,
trusted research environments, and the federated learning paradigm—bringing the algorithm to the
data—are recommended in preference to anonymization-based approaches.

Furthermore, model performance should be demonstrated not only through single-centre
retrospective evaluations, but also through multi-centre external validation spanning different
geographies, device configurations, and patient populations, together with calibration reporting and
prospective studies. In conclusion, the reliable translation of clinical Al into medical practice is
contingent upon institutionalizing data quality as a hospital-level performance indicator, embedding
quality-control mechanisms at the point of data production, and establishing an independent
evaluation infrastructure.

Keywords: Artificial intelligence, health data, data quality, semantic standardization, multi-center
validation, trustworthy Al

58



8. ULUSLARARASI KATILIMLI VE (5N
37. ULUSAL BiYOFiziK .

KONGRESS

o ANKARA UNIVERSITESI TIP FAKULTESI

¥ MORFOLOJI KAMPUST nyOfIZI k2026.ankara.edu.tr

Yapay Zekanin Biyofizikteki Yeri

Siileyman Serdar Alkanl
Hali¢ Universitesi, Tip Fakiltesi, Biyofizik Anabilim Dali, istanbul, Tiirkiye

GunlUmuz biyofizik alaninda, yapay zeka artik sadece bir veri analiz aracinin 6tesine gecerek molekdiler,
hiicresel ve klinik diizeylerde faaliyet gosteren bir sentetik tasarimci ve 6ngérii modeli haline gelmistir.
Ogrencilerin temel bilimlerdeki karmasik mekanizmalari kavramalarina yardimci olan yapay zeka
tabanli akademik asistanlar; analitik muhakeme ve klinik degerlendirme becerilerini destekleyen
derinlemesine agiklamalar iireterek, basit olgulari sunmanin 6tesine gecmektedir. Ornegin ChatGPT,
Amerika Birlesik Devletleri Tibbi Lisans Sinavi'nda (USMLE) yaklasik %60'ik bir dogruluk orani
sergilemis ve hekim degerlendirmelerine gore, yanitlarinin biyik ¢ogunlugunda (%88,9) en az bir
anlamli ¢ikarim Gretmeyi basarmistir. Klinik alanda ise, hiicre disi DNA'nin (cfDNA) dizileme ve
metilasyon verilerini derin 6grenme modelleriyle isleyen DISMIR gibi algoritmalar, hepatoseliiler
karsinom gibi hastaliklar icin invaziv olmayan kanser teshisine olanak tanimaktadir. Girltliye karsi
direncli yapilari sayesinde bu sistemler, 6nemli o6l¢lide azaltilmis veri 6rneklerinde dahi ylksek
duyarhhigi koruyarak son derece glvenilir ve disiik maliyetli klinik sivi biyopsi araclari islevi
gormektedir. Ayrica, gercek zamanli verilerle sirekli glincellenen yliksek ¢6zunirlikli sanal kopyalar
olan dijital ikizler, hastalarin genetik, fizyolojik ve yasam tarzi bilgilerini entegre ederek klinik
arastirmalarda sanal kontrol gruplari olusturmaktadir. Bu sonuglarin Bayesyen analizle dogrulanmasi
sayesinde hastalar fiziksel risklerden korunmakta, klinik arastirma siireleri ve maliyetleri azalmakta ve
hayvan deneylerine duyulan ihtiyac blyiik ol¢lide en aza indirilmektedir. Sonug olarak; biyofizik, yapay
zekanin uymasi gereken uzamsal ve termodinamik kurallari saglarken, yapay zeka da devasa hiicresel
ve molekiler kombinasyonlari c¢ozerek bilimsel ilerlemeyi ve kisisellestirilmis tibbin gelisimini
hizlandirmaktadir.

Anahtar Kelimeler: Yapay Zeka, Biyofizik, Akademik Asistanlar, Dijital ikizler
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The Role of Artificial Intelligence in Biophysics

Siileyman Serdar Alkanl

Hali¢ University, Faculty of Medicine, Department of Biophysics, istanbul, Tiirkiye

In the field of biophysics today, artificial intelligence has evolved beyond a mere data analysis tool into
a synthetic designer and predictive modeler operating at molecular, cellular, and clinical levels. Al-
based academic assistants that help students grasp complex mechanisms in basic sciences go beyond
simply presenting facts, generating in-depth explanations that support analytical reasoning and clinical
evaluation skills. For instance, ChatGPT demonstrated an accuracy rate of approximately 60% on the
United States Medical Licensing Examination (USMLE) and, according to physician evaluations,
succeeded in generating at least one meaningful inference in the vast majority (88.9%) of its responses.
In the clinical field, algorithms like DISMIR, which process extracellular DNA (cfDNA) sequencing and
methylation data using deep learning models, enable non-invasive cancer diagnosis for diseases such
as hepatocellular carcinoma. Thanks to their noise-resistant architecture, these systems maintain high
sensitivity even with significantly reduced data samples, serving as highly reliable and cost-effective
tools for clinical liquid biopsies. In addition, digital twins, which are high-resolution virtual replicas
continuously updated with real-time data, create virtual control groups in clinical trials by integrating
patients' genetic, physiological, and lifestyle information. Validating these results through Bayesian
analysis protects patients from physical risks, reduces the duration and cost of clinical trials, and largely
minimizes the need for animal experimentation. In conclusion, while biophysics provides the spatial
and thermodynamic rules that artificial intelligence must adhere to, artificial intelligence accelerates
scientific progress and the development of personalized medicine by deciphering vast cellular and
molecular combinations.

Keywords: Artificial Intelligence, Biophysics, Academic Assistants, Digital Twins
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Ortopedi Arastirmalarinda Yapay Zeka Uygulamalari
Mustafa Unal

Tirkiye Saglik Enstitiileri Baskanlig (TUSEB)

Yapay zeka, ortopedik arastirmalarda gorintileme, biyomekanik ve spektroskopi verilerinden klinik
acidan anlamh oriintiler ¢ikarilmasina olanak tanimaktadir. Kemik kirillganliginin degerlendirilmesi bu
yaklasim icin dnemli bir 6rnektir; ¢clinkii kemik mineral yogunlugu, mikro mimari, matriks bilesimi ve
mekanik 6zellikler arasindaki iliskiler cok boyutludur. Makine 6grenmesi yontemleri, bu degiskenleri
birlikte analiz ederek geleneksel tek degiskenli degerlendirmelerin Otesinde ©6ngoéri modelleri
gelistirilmesini saglayabilir.

Raman spektroskopisi, kemigin mineral ve organik matriks bilesimine iliskin biyofiziksel bilgiyi spektral
veriye donustirir. Spektrumlarin 6n islenmesi, ilgili molekiler gdstergelerin secimi ve bu gostergelerin
klinik ve yapisal degiskenlerle birlestirilmesi, yapay zeka tabanli analiz zincirinin temel basamaklaridir.
Bu yaklasimlar, kemik kirilma toklugunun tahmininde ve Tip 2 diyabet ile iliskili kemik kalitesi
degisikliklerinin arastiriimasinda kullanilmaktadir. Boylece molekiler diizeydeki farkhliklar ile doku
dizeyindeki mekanik performans arasindaki dogrusal olmayan iliskiler incelenebilir.

Modellerin klinik degeri, yalnizca tahmin basarisina degil, veri kalitesine, bagimsiz 6rneklemlerde dis
dogrulamaya ve sonuglarin biyofiziksel olarak yorumlanabilirligine baglidir. Olgiim protokollerinin
standardizasyonu ve olasi veri yanliliklarinin degerlendirilmesi de glivenilir uygulama icin gereklidir.
Yapay zekd ile butlnlestirilmis tasinabilir Raman sistemleri, gelecekte kemik kalitesinin
degerlendirilmesine katki saglayabilir; ancak bu potansiyelin klinik kullanima dénlsmesi i¢in cihaz ve
model performansinin birlikte dogrulanmasi gerekmektedir.

Anahtar Kelimeler: Yapay zeka, makine 6grenmesi, biyofizik, Raman spektroskopisi, kemik
biyomekanigi
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Artificial Intelligence Applications in Orthopedic Research

Mustafa Unal
Health Institutes of Tirkiye (TUSEB)

Artificial intelligence enables the identification of clinically meaningful patterns in imaging,
biomechanical, and spectroscopic data in orthopedic research. The assessment of bone fragility is an
important example because the relationships among bone mineral density, microarchitecture, matrix
composition, and mechanical properties are multidimensional. By analyzing these variables together,
machine learning methods can support the development of predictive models that extend beyond
conventional assessments of individual variables. Raman spectroscopy translates biophysical
information about the mineral and organic components of bone matrix into spectral data. Spectral
preprocessing, selection of relevant molecular markers, and integration of these markers with clinical
and structural variables are key steps in an artificial intelligence based analytical workflow. These
approaches are being used to predict bone fracture toughness and investigate changes in bone quality
associated with type 2 diabetes. They allow nonlinear relationships between molecular differences and
tissue level mechanical performance to be examined. The clinical value of these models depends not
only on predictive performance but also on data quality, external validation in independent samples,
and the biophysical interpretability of the results. Standardized measurement protocols and
assessment of potential data biases are also necessary for reliable application. Portable Raman
systems integrated with artificial intelligence may contribute to the assessment of bone quality in the
future. However, translating this potential into clinical use requires validation of both device and
model performance.

Keywords: Artificial intelligence, machine learning, biophysics, Raman spectroscopy, bone
biomechanics
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PANEL 4

Molekiilden Davranisa: Norogelisim, Bellek ve Beyin islevinin Cok Diizeyli
Analizi

Givem Gimiis Akay>?3, Emel Giines?, Firat Akat?, Sertac Ustiin®

*Ankara Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Ankara
2 Ankara Universitesi, Norobilim ve Néroteknoloji Mitkemmeliyet Merkezi (NOROM), Ankara, Tiirkiye
3 Ankara Universitesi Beyin Arastirmalari Merkezi, Ankara, Tiirkiye

Son yillarda nérobilim alaninda elde edilen bulgular, beyin islevlerinin yalnizca tek bir diizeyde degil;
genetik, epigenetik, hiicresel ve sistem dizeylerinin etkilesimiyle sekillendigini acikca ortaya
koymaktadir. Bu panel, algi ve bellek streclerinin temelinde yer alan nérogelisimsel mekanizmalari ¢ok
Olcekli bir perspektifle ele almaylr amacglamaktadir. Panel kapsaminda, hipokamplsin 6grenme ve
bellek sireclerindeki roli fonksiyonel goérintileme yaklasimlari (fMRI) ile incelenirken,
posttranslasyonel modifikasyonlarin sinaptik plastisite Gzerindeki etkileri molekiler dizeyde
tartisilacaktir. Bunun yani sira, gen-cevre etkilesiminin nérogelisimsel streclere katkisi, 6zellikle mizik
icrasi gibi kompleks bilissel islevler Gizerinden ele alinacaktir. Hiicresel modelleme yaklasimlari ve ¢ok
elektrotlu dizi (MEA) teknolojisi kullanilarak néronal ag aktivitesinin nasil organize oldugu ve bu
sireclerin hastallk modellerine nasil yansitilabilecegi de panelin 6nemli bilesenleri arasinda yer
almaktadir. Bu butincil yaklasim sayesinde, temel bilim bulgularinin sistem diizeyine ve davranissal
ciktilara nasil dontstlgu tartisilarak, translasyonel nérobilim agisindan yeni arastirma alanlarina 1sik
tutulmasi hedeflenmektedir.
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From Molecule to Behavior: A Multilevel Analysis of
Neurodevelopment, Memory, and Brain Function

Givem Gimiis Akay>?3, Emel Giines?, Firat Akat?, Sertac Ustiin®

! Department of Physiology, Ankara University Faculty of Medicine, Ankara, Tirkiye

2 Ankara University Joint Center of Excellence for Neuroscience and Neurotechnology (NOROM),
Ankara, Turkiye

3 Ankara University Brain Research Center, Ankara, Tiirkiye

Recent advances in neuroscience have clearly demonstrated that brain functions are shaped not by
processes occurring at a single level, but through complex interactions across genetic, epigenetic,
cellular, and systems levels. This panel aims to explore the neurodevelopmental mechanisms
underlying perception and memory from a multiscale perspective.

Within this framework, the role of the hippocampus in learning and memory will be examined using
functional imaging approaches (fMRI), while the effects of post-translational modifications on synaptic
plasticity will be discussed at the molecular level. In addition, the contribution of gene—environment
interactions to neurodevelopmental processes will be addressed, with particular emphasis on complex
cognitive functions such as musical performance. Cellular modeling approaches and multielectrode
array (MEA) technology will also be presented to explore how neuronal network activity is organized
and how these processes can be translated into models of neurological and neurodevelopmental
disorders.

By integrating findings across these different levels of analysis, the panel aims to discuss how
fundamental neuroscience discoveries translate into systems-level mechanisms and behavioral
outcomes, while highlighting emerging research directions in translational neuroscience.
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Molekiilden Noronal Aglara: Hiicresel Modelleme ve MEA ile Fonksiyonel
Analiz

Gilvem Giimiis Akay

Tip Fakiiltesi Fizyoloji Anabilim Dali, Ankara Universitesi, Ankara, Tiirkiye
Norobilim ve Néroteknoloji Milkemmeliyet Ortak Uygulama ve Arastirma Merkezi (NOROM), Ankara
Universitesi, Ankara, Turkiye
Beyin Arastirmalari Merkezi (BAUM), Ankara Universitesi, Ankara, Tiirkiye

Norogelisimsel bozukluklar, genetik yatkinhk ile cevresel etkenlerin beyin gelisiminin farkl
evrelerindeki etkilesimi sonucunda ortaya ¢ikan karmasik hastaliklardir. Hastaliklarla iliskili genetik
degisikliklerin insan beynindeki islevsel sonuclarinin anlasilmasi, uygun hiicresel modellerin
gelistirilmesini ve molekiler bulgularin néronal ag diizeyindeki etkilerle iliskilendirilmesini gerektirir.
Uyarilmis pluripotent koék hiicrelerden (iPSC) elde edilen néronlar, hastaya 6zgl genetik arka planin
korunmasina ve nérogelisimsel siireclerin insan hiicrelerinde incelenmesine olanak saglamaktadir.

Bu sunumda, epigenetik disfonksiyona yol acan tek gen mutasyonunun neden oldugu bir
norogelisimsel bozukluk 6rnegi (izerinden, hiicresel modelleme ile ¢ok elektrotlu dizi (MEA)
teknolojisinin birlikte kullanimi ele alinacaktir. Bu modellerde néronal farklilasma, morfoloji, sinaps
olusumu ve hicre ici elektrofizyolojik 6zellikler biyilik 6l¢clide korunmus goériinse bile, MEA kayitlari
noronlar arasindaki iletisim, atesleme diizeni, ag senkronizasyonu ve patlama aktivitesindeki belirgin
islevsel bozukluklari ortaya koyabilmektedir. Molekiiler ve epigenetik analizlerin ag dizeyindeki
fonksiyonel olciimlerle bitinlestirilmesi, genetik degisiklikten epigenetik diizenlemeye ve néronal ag
fenotipine uzanan mekanistik iliskinin aydinlatiimasini  saglamaktadir. Ayrica farmakolojik
miudahalelerle anormal ag aktivitesinin duzeltilip diizeltilemediginin degerlendirilmesi, bu modellerin
olasi tedavi hedeflerinin belirlenmesi ve aday bilesiklerin test edilmesindeki potansiyelini
gostermektedir.

Sonu¢ olarak, hasta kaynakh hicresel modeller ile MEA teknolojisinin birlikte kullaniimasi,
norogelisimsel bozukluklarin molekiler temelleri ile islevsel sonuglari arasinda kopri kuran ve
kisisellestirilmis tedavi arastirmalarina katki saglayan glicli bir yaklasim sunmaktadir.

Anahtar kelimeler: norogelisimsel bozukluklar, iPSC, noéronal ag, ¢ok elektrotlu dizi, epigenetik
disfonksiyon, hiicresel modelleme

65



8. ULUSLARARASI KATILIMLI VE
37. ULUSAL BIYOFiziK it

KONGRESS

ANKARA UNIVERSITESI TIP FAKULTESI

¥ MORFOLOJI KAMPUST nyOfIZI k2026.ankara.edu.tr

From Molecules to Neuronal Networks: Functional Analysis Through Cellular
Modeling and MEA

Givem Giimiis Akay

Department of Physiology, Ankara University Faculty of Medicine, Ankara, Tirkiye
Neuroscience and Neurotechnology Center of Excellence (NOROM), Ankara University, Ankara,
Turkiye
Brain Research Center, Ankara University, Ankara, Turkiye

Neurodevelopmental disorders are complex conditions arising from interactions between genetic
susceptibility and environmental factors at different stages of brain development. Understanding the
functional consequences of disease-associated genetic alterations in the human brain requires the
development of appropriate cellular models and the integration of molecular findings with their effects
at the neuronal network level. Neurons derived from induced pluripotent stem cells (iPSCs) preserve
the patient-specific genetic background and enable neurodevelopmental processes to be investigated
in human cellular models.

In this presentation, the combined use of cellular modeling and multielectrode array (MEA) technology
will be discussed through the example of a neurodevelopmental disorder caused by a single-gene
mutation leading to epigenetic dysfunction. Even when neuronal differentiation, morphology, synapse
formation, and intrinsic electrophysiological properties appear largely preserved in these models, MEA
recordings can reveal marked functional abnormalities in neuronal communication, firing patterns,
network synchronization, and bursting activity. Integrating molecular and epigenetic analyses with
network-level functional measurements helps elucidate the mechanistic pathway extending from
genetic alteration to epigenetic regulation and, ultimately, to the neuronal network phenotype.
Furthermore, evaluating whether abnormal network activity can be restored through pharmacological
interventions demonstrates the potential of these models for identifying therapeutic targets and
testing candidate compounds.

In conclusion, combining patient-derived cellular models with MEA technology provides a powerful
approach that bridges the molecular basis of neurodevelopmental disorders and their functional
consequences, while contributing to the development of personalized therapeutic strategies.

Keywords: neurodevelopmental disorders, iPSC, neuronal network, multielectrode array, epigenetic
dysfunction, cellular modeling
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Noroplastisite ve Biligsel Gelisim: Cevre ile Kalitimin Etkilesimine Bir Bakis

Emel Giines
Tip Fakiiltesi Fizyoloji Anabilim Dali, Ankara Universitesi, Ankara, Tiirkiye

Bilissel islevler, kalitim ile ¢evrenin birbirini karsilikli bicimlendirdigi dinamik bir zeminde sekillenir.
Deneyimlere yanit olarak beyinde sinaptik baglantilar, noral aglarin etkinligi (izerinden yapisal ve
islevsel diizeyde beynin yeniden organize olma kapasitesi degisir. Noéroplastisite olarak adlandirilan bu
kapasite, 6grenme ve bellekten dikkat ile yiritici islevlere kadar genis bir bilissel alani kapsar.
Noroplastisitenin hiicresel diizeydeki bilesenleri arasinda sinaptik gliclenme, dendritik yeniden
yapilanma ve miyelinizasyondaki degisimler bulunur. Hipokampal plastisite bellek siirecleri agisindan
ozellikle 6nemlidir; prefrontal aglar ise dikkat, calisma bellegi ve davranisin diizenlenmesinde 6ne
¢ikar. Bu alanlarin islevi tek bir molekiile indirgenemese de beyin kaynakl nérotrofik faktériin (BDNF)
TrkB reseptori araciligiyla etkinlesen sinyal yolaklari, deneyime bagli sinaptik degisimleri anlamak icin
onemli bir 6rnektir. Prefrontal dopaminin diizenlenmesinde rol oynayan katekol-O-metiltransferaz
(COMT) da bilissel performansin nérokimyasal baglamini degerlendirmeye yardimci olur.

Bu anlamda incelenen cevresel faktorlerden bazilari egzersiz, uyku, mizik egitimi ve strestir. Eskrim
gibi bilissel esneklik ve hizli karar vermeyi gerektiren acik beceri sporlari ile kapali beceri sporlari
(yizme gibi) arasindaki bilissel kazanim farkliliklari, muzisyenlerle mizisyen olmayanlarin
karsilastirilmasi bu etkilesimleri somutlastiran érneklerdir.

Sunumda ele alinan baslica biyolojik gostergeler BDNF ve COMT’tur. BDNF Val66Met polimorfizmi
BDNF salinimini etkilerken, COMT Val158Met polimorfizmi prefrontal dopamin diizeyini etkileyerek
yuritlcl islev performansini ters-U modeli cercevesinde diizenler. Bu genetik varyantlar, bireylerin
cevresel deneyimlere verdigi bilissel yanitlari modiile etmektedir. Ayni ¢cevresel deneyimin bireyler
arasinda farkh bilissel sonuglar tGretmesinin bir nedeni bu genetik farkliliklar olabilir. Miizik egitimi alan
kisilerle yapilan arastirmalardan bu iliskinin tek yonli olmadigi, bazi genetik varyantlarla iliskili
dezavantajli durumlarin kompansatuar noroplastisite ile telafi edebilebildigine iliskin bulgular dikkat
cekmektedir. Ayrica tek bir varyanttan kisinin 6grenme kapasitesini ya da bir miidahaleden gorecegi
yarari o6ngérmek eksikli olup polimorfizmler arasindaki epistatik etkilesim de dikkate alinmalidir.
Kiglik orneklemler, farkh miidahale protokolleri ve tekrar calismalarinin azligi bulgularin
genellenmesini gliclestirmektedir. Boylamsal tasarimlar, poligenik ¢alisma dizayni, nérogoériintiileme
ve iyi tanimlanmis cevresel olcimlerin birlikte kullaniimasi, hangi deneyimlerin kimler icin ve hangi
donemde etkili olabilecegini ortaya koymamiz icin gereklidir.

Anahtar kelimeler: Noroplastisite, gen-gevre etkilesimi, biligsel islevler, BDNF, COMT
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Neuroplasticity and Cognitive Development: A Look at the Interaction of
Environment and Heredity

Emel Giines
Department of Physiology, Ankara University Faculty of Medicine, Ankara, Tirkiye

Cognitive functions are shaped on a dynamic ground where heredity and environment mutually form
each other. In response to experiences, the brain's capacity for structural and functional reorganization
changes through synaptic connections and the activity of neural networks. This capacity, referred to
as neuroplasticity, encompasses a broad cognitive domain ranging from learning and memory to
attention and executive functions.

Among the cellular components of neuroplasticity are synaptic potentiation, dendritic remodeling, and
changes in myelination. Hippocampal plasticity is particularly important for memory processes;
prefrontal networks are prominent in attention, working memory, and behavioral regulation. Although
the function of these regions cannot be reduced to a single molecule, the signaling pathways activated
by brain-derived neurotrophic factor (BDNF) through its TrkB receptor represent an important example
for understanding experience-dependent synaptic changes. Catechol-O-methyltransferase (COMT),
which plays a role in the regulation of prefrontal dopamine, also helps assess the neurochemical
context of cognitive performance.

Some of the environmental factors examined in this context include exercise, sleep, music training,
and stress. Differences in cognitive gains between open-skill sports that require cognitive flexibility and
rapid decision-making — such as fencing — and closed-skill sports (such as swimming), as well as
comparisons between musicians and non-musicians, are concrete examples that illustrate these
interactions.

The main biological markers discussed in the presentation are BDNF and COMT. The BDNF Val66Met
polymorphism affects BDNF secretion, while the COMT Vall58Met polymorphism modulates
executive function performance within an inverted-U model by influencing prefrontal dopamine levels.
These genetic variants modulate the cognitive responses of individuals to environmental experiences.
Such genetic differences may partly explain why the same environmental experience produces
different cognitive outcomes across individuals. Findings from research conducted with individuals
receiving music training suggest that this relationship is not unidirectional, and draw attention to
evidence that disadvantaged states associated with certain genetic variants can be compensated
through compensatory neuroplasticity. Furthermore, predicting a person's learning capacity or the
benefit they would derive from an intervention on the basis of a single variant alone is insufficient;
epistatic interactions between polymorphisms must also be taken into account.

Keywords: Neuroplasticity, gene—environment interaction, cognitive functions, BDNF, COMT
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Davranistan Mekanizmaya: Deney Hayvanlarinda Ogrenme ve Bellegin
Degerlendirilmesi

Firat Akat
Tip Fakiiltesi Fizyoloji Anabilim Dali, Ankara Universitesi, Ankara, Tiirkiye

Davranis testleri, sinir sistemindeki hiicresel ve molekiler degisikliklerin organizma diizeyinde islevsel
bir fenotipe donlisiip donlismedigini gosteren temel araglardir. Bu testlerle sensorimotor islevler,
duygulanim ve stresle iliskili davranislar, 6§renme ve bellek, sosyal davranislar, 6diil ve motivasyon ile
homeostatik davranislar degerlendirilebilir. Ogrenme, bilginin deneyim yoluyla kazanilmasini; bellek
ise bu bilginin kodlanmasini, saklanmasini ve geri ¢cagrilmasini ifade eder. Tanima bellegi, uzamsal
ogrenme, calisma bellegi ve iliskisel bellek gibi farkli bilissel siirecler, farkli deney diizenekleri gerektirir.
Baslica 6grenme ve bellek testleri yeni obje tanima testi, Y-labirent, Morris su labirenti, Barnes
labirenti, radyal kollu labirent ve korku kosullama testidir. Yeni obje tanima testi tanima bellegini,
Barnes ve Morris su labirentleri ise hipokampusa bagimli uzamsal 6grenme ve referans bellegi
degerlendirir. Calismamizda Barnes labirenti deney baslangicinda uygulanarak hayvanlarin baslangic
ogrenme performanslari belirlenmis ve bu performansin deney gruplarinda daha homojen dagilmasi
saglanmistir. Morris su labirenti ise deney sonunda uzamsal 6grenme ve referans bellegini
degerlendirmek amaciyla kullaniimistir.

intrakraniyal Streptozotosin uygulamasiyla olusturulan Alzheimer hastaligi modelinde, yeni obje
tanima testinde ayirt etme indeksinin azalmasi tanima belleginin bozuldugunu gostermistir. Morris su
labirentinde Alzheimer modeli ile kontrol grubunun 6grenme egrileri farklilasmis, probe denemesinde
Alzheimer grubunun hedef alanda gecirdigi siire azalmistir. Bu bulgular, modelde hem 6grenmenin
hem de uzamsal referans belleginin etkilendigini ortaya koymaktadir.

Test performansi; duyusal islevler, lokomotor aktivite, motor koordinasyon, motivasyon, anksiyete,
stres, agri ve sirkadiyen donemden etkilenebilir. Glvenilir bir degerlendirme icin uygun kontroller,
standart deney kosullari, randomizasyon, korleme ve videoya dayali analiz gereklidir. Davranis testleri
bilissel bozulmanin islevsel sonucunu gosterse de altta yatan mekanizmalari tek basina agiklayamaz.
Bu nedenle davranissal bulgular elektrofizyolojik, hiicresel, molekdiler ve histopatolojik verilerle birlikte
degerlendirilmelidir.

Anahtar kelimeler: Ogrenme, bellek, Alzheimer hastaligi, Morris su labirenti, Barnes labirenti, yeni obje
tanima
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From Behavior to Mechanism: Assessment of Learning and Memory in
Experimental Animals

Firat Akat
Department of Physiology, Ankara University Faculty of Medicine, Ankara, Tirkiye

Behavioral tests are essential tools for determining whether cellular and molecular changes in the
nervous system translate into a functional phenotype at the organismal level. These tests can assess
sensorimotor functions, affective and stress-related behaviors, learning and memory, social behaviors,
reward and motivation, and homeostatic behaviors. Learning refers to the acquisition of information
through experience, whereas memory involves its encoding, storage, and retrieval. Different cognitive
processes, including recognition memory, spatial learning, working memory, and associative memory,
require different experimental paradigms.

The main learning and memory tests include the novel object recognition test, Y-maze, Morris water
maze, Barnes maze, radial arm maze, and fear conditioning test. The novel object recognition test
assesses recognition memory, whereas the Barnes maze and Morris water maze evaluate
hippocampus-dependent spatial learning and reference memory. In our study, the Barnes maze was
administered at the beginning of the experiment to determine baseline learning performance and
achieve a more homogeneous distribution across experimental groups. The Morris water maze was
used at the end of the experiment to assess spatial learning and reference memory.

In an Alzheimer’s disease model induced by intracranial streptozotocin administration, the reduced
discrimination index in the novel object recognition test indicated impaired recognition memory.
Learning curves in the Morris water maze differed between the Alzheimer’s disease model and control
groups, while the time spent in the target area during the probe trial decreased in the Alzheimer’s
group. These findings demonstrate impairments in both learning and spatial reference memory.

Test performance can also be influenced by sensory functions, locomotor activity, motor coordination,
motivation, anxiety, stress, pain, and circadian phase. Reliable assessment requires appropriate
controls, standardized experimental conditions, randomization, blinding, and video-based analysis.
Although behavioral tests reveal the functional consequences of cognitive impairment, they cannot
explain the underlying mechanisms alone. Behavioral findings should therefore be evaluated together
with electrophysiological, cellular, molecular, and histopathological data.

Keywords: Learning, memory, Alzheimer’s disease, Morris water maze, Barnes maze, novel object
recognition
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Beyni Calisirken izlemek: islevsel Manyetik Rezonans Gériintiileme

Sertag Ustiin

Tip Fakiiltesi Fizyoloji Anabilim Dali, Ankara Universitesi, Ankara, Tiirkiye
Norobilim ve Néroteknoloji Milkemmeliyet Ortak Uygulama ve Arastirma Merkezi (NOROM), Ankara
Universitesi, Ankara, Turkiye

insan davranisinin altinda yatan biyolojik siirecleri anlamak icin beyin islevlerini farkli diizeylerde
inceleyen cesitli yontemlerden vyararlanilmaktadir. Bu ydntemler, beyin islevinde degisiklikler
olusturarak (kortikal stimiilasyon, transkraniyel manyetik stimilasyon ve lezyon c¢alismalari) ya da
beyinde gerceklesen fizyolojik degisiklikleri izleyerek (elektroensefalografi, fonksiyonel yakin-kizilotesi
spektroskopisi ve islevsel manyetik rezonans goriintileme) bilgi saglayabilir. Bu konusmada, c¢alisan
beyni milimetre ve saniye 6lceginde inceleme olanagi sunan islevsel manyetik rezonans gorintileme
(iMRG) yontemine odaklaniimaktadir.

iMRG’de noronal aktivite dogrudan ol¢lilmemekte; néronal aktiviteye eslik eden enerji gereksinimine
bagl kan akimi ve oksijenlenme degisiklikleri goriintiilenmektedir. Aktif beyin dokusunda artan kan
akimi, bolgeye ihtiyactan daha fazla oksijen tasiyarak oksihemoglobin/deoksihemoglobin oranini
degistirmektedir. Bu degisim aktif bolgeden gelen MR sinyalinde artisa yol acar. Bu nedenle iMRG’de
sinyal, kan oksijenlenme dizeyine bagl (BOLD; Blood Oxygenation Level Dependent) sinyal olarak
adlandirilir. Dolayisiyla iMRG ile elde edilen aktivasyon haritalari, noral sireclerin biyofiziksel ve
hemodinamik mekanizmalar tzerinden dolayl bir gdstergesidir.

Konusmada iMRG’nin temel ¢alisma prensibinin yani sira deneysel tasarim ve baslica analiz yaklasimlari
da ele alinacaktir. Genel lineer model (GLM) tabanli analizlerle deneysel kosullarla iliskili aktivasyon
haritalari olusturulabilir; ilgi bolgesi (ROI) analizleriyle belirli beyin bolgelerindeki sinyal degisimleri
nicel olarak incelenebilir. Fonksiyonel baglantisallik analizleri, farkl beyin bolgelerinin birlikte degisen
aktivitesini degerlendirerek bu bolgelerin noral devreler halinde nasil calistigini arastirmaktadir. Bir
yapisal baglantisallik yontemi olan Diflizyon Tensor Goriintiileme (DTI) ise beyaz cevher yolaklari
hakkinda bilgi saglamaktadir. Konusma kapsaminda tim bu analiz yontemleri, gelisimsel matematik
O0grenme gliclGgliniin (diskalkuli) noral temellerini inceleyen oOrnek bir calisma (izerinden
aciklanacaktir.

Sonug olarak, iMRG bolgesel aktivasyondan beyin aglarinin organizasyonuna uzanan farkli diizeylerde
bilgi sunmakta; hiicresel, molekiiler ve davranissal yaklasimlarla birlikte degerlendirildiginde beyin
islevlerinin cok diizeyli olarak anlasilmasina énemli katki saglamaktadir.

Anahtar kelimeler: islevsel manyetik rezonans gériintiileme, BOLD sinyali, beyin aktivasyonu,
fonksiyonel baglantisallik, diflizyon tensor goriintileme, diskalkuli
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Watching the Brain at Work: Functional Magnetic Resonance Imaging

Serta¢ USTUN
Department of Physiology, Ankara University Faculty of Medicine, Ankara, Tirkiye

Neuroscience and Neurotechnology Center of Excellence (NOROM), Ankara University, Ankara, Tiirkiye
A variety of methods investigating brain function at different levels are used to understand the
biological processes underlying human behavior. These methods can provide information either by
inducing changes in brain function, as in cortical stimulation, transcranial magnetic stimulation, and
lesion studies, or by monitoring physiological changes occurring in the brain, as in
electroencephalography, functional near-infrared spectroscopy, and functional magnetic resonance
imaging. This presentation focuses on functional magnetic resonance imaging (fMRI), which enables
the investigation of the brain at work with spatial and temporal resolutions on the order of millimeters
and seconds.

fMRI does not measure neuronal activity directly; instead, it detects changes in blood flow and
oxygenation associated with the energy demands accompanying neuronal activity. Increased blood
flow in active brain tissue delivers more oxygen than is required, thereby altering the ratio of
oxyhemoglobin to deoxyhemoglobin. This change leads to an increase in the MR signal originating from
the active region. Accordingly, the fMRI signal is referred to as the blood oxygenation level-dependent
(BOLD) signal. Thus, activation maps obtained using fMRI represent an indirect measure of neural
processes mediated through biophysical and hemodynamic mechanisms.

In addition to the fundamental principles of fMRI, experimental design and major analytical
approaches will also be discussed. General linear model (GLM)-based analyses can be used to generate
activation maps associated with experimental conditions, whereas region-of-interest (ROI) analyses
enable the quantitative assessment of signal changes within specific brain regions. Functional
connectivity analyses evaluate covarying activity across different brain regions to investigate how
these regions operate as neural circuits. Diffusion tensor imaging (DTI), a structural connectivity
method, provides information about white matter pathways. These analytical approaches will be
illustrated through an example study investigating the neural basis of developmental mathematics
learning disability (dyscalculia).

In conclusion, fMRI provides information at multiple levels, ranging from regional activation to the
organization of brain networks. When integrated with cellular, molecular, and behavioral approaches,
it makes an important contribution to a multilevel understanding of brain function.

Keywords: Functional magnetic resonance imaging, BOLD signal, brain activation, functional
connectivity, diffusion tensor imaging, dyscalculia

72



8. ULUSLARARASI KATILIMLI VE B
37. ULUSAL BIYOFiZziK e

KONGRESS

o ANKARA UNIVERSITESI TIP FAKULTESI ’ Py
¥ MORFOLOJI KAMPUST nyOfIZIk2026.G nkara.edu.tr

SOZLU SUNUMLAR
ORAL ABSTRACTS

73



8. ULUSLARARASI KATILIMLI VE
37. ULUSAL BIYOFiziK it

KONGRESS

ANKARA UNIVERSITESI TIP FAKULTESI

¥ MORFOLOJI KAMPUST nyOfIZI k2026.ankara.edu.tr

S1
Tip 6grencilerinde elektromanyetik alan maruziyeti ile hipersensitivite arasindaki iligkinin
incelenmesi

Hamit Yilmaz!, Selma Yaman!, Adem Doganer?

! Kahramanmaras Siitcii imam Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dall,
Kahramanmaras, Tlirkiye

2 Kahramanmaras Suitci imam Universitesi, Tip Fakiiltesi, Biyoistatistik Ve Tip Bilisimi Anabilim
Dali,Kahramanmaras, Turkiye

Amag: Elektromanyetik hipersensitivite (EHS), bireylerin elektromanyetik alan (EMA) maruziyetine
bagladiklari ¢esitli nonspesifik semptomlarla karakterize tartismali bir durumdur. Bu ¢alismanin amaci,
tip fakiltesi 6grencilerinde EMA’nin saglk Uzerindeki etkilerine iliskin algilari, EHS ile iliskili
semptomlari ve bu bulgularin cinsiyet  agisindan dagilimini degerlendirmektir.
Yontem: Bu kesitsel calisma, Kahramanmaras Siitcii imam Universitesi Tip Fakiiltesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu onayi (2025/19; 02.06.2025) sonrasinda tip 6grencileri
arasinda cevrim ici anketle gerceklestirildi. Anket formunu eksiksiz tamamlayan 368 tip 6grencisi
calismaya dahil edildi. Anket kapsaminda demografik 6zellikler, EMA’ya yonelik algilar ve EHS ile iliskili
semptomlar degerlendirildi. istatistiksel analizler IBM SPSS Statistics version 22.0 ile gerceklestirildi.
Kategorik degiskenler sayi (n) ve yiizde (%) olarak sunuldu. Nitel degiskenlerin gruplar arasi dagilim
farkliliklari Ki-kare ve uygun durumlarda Exact test ile degerlendirildi. Tiim analizlerde p<0,05 anlaml
kabul edildi.
Bulgular: Katimcilarin %53,3’U elektromanyetik dalgalarin sagliklarini veya genel iyilik hallerini
etkiledigini diisindtglint belirtirken, bu oran kadin 6grencilerde erkek 6grencilere goére anlaml
diizeyde daha yiiksekti (p=0,002). Katihmcilarin %68,2’si cep telefonu sebekeleri ve EMA'nin saghk
Gzerinde olumsuz etkileri olabilecegi konusunda endise duydugunu ifade etti. Manyetik veya elektrik
alanlara karsi asirt duyarlilik gosterdigini belirtenlerin orani %10,6 idi. Cep telefonu, tablet, bilgisayar,
ylksek gerilim hatlari ve diger elektrikli cihazlar en sik semptomla iliskilendirilen kaynaklar arasinda yer
aldi. Kadin 6grenciler bu kaynaklara yakinlikta semptom hissetme acisindan daha yilksek oranlar
bildirdi. En sik rapor edilen semptomlar géz yorgunlugu (%38,6), uyku bozuklugu (%33,2), batma veya
agirhk hissi (%31,3) ve konsantrasyon glclugu (%26,1) olarak belirlendi.
Sonug: Elektromanyetik alanlara yonelik saghk kaygilari ve EHS ile iligkili semptomlar, tip 6grencileri
arasinda yaygin bir algi olarak karsimiza cikmaktadir. Ozellikle kadin 6grencilerde daha belirgin olan bu
durum, EMA’ya iliskin risk algisinin geng eriskinlerde énemli bir cevresel saglik konusu oldugunu
duslindirmektedir. Calismamiz, saglik profesyoneli adaylarinin EMA’ya yonelik farkindalik dizeylerini
ortaya koyarak literatiire katki saglamakta ve EHS'nin daha kapsamli ve nesnel yontemlerle
arastirilmasina gereksinim oldugunu gostermektedir.

Anahtar Kelimeler: Elektromanyetik alan maruziyeti, elektromanyetik duyarlilik, elektromanyetik
hipersensitivite, halk saghgi, tip 6grencileri
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The relationship between electromagnetic field exposure and electromagnetic hypersensitivity
among medical students

Hamit Yilmaz!, Selma Yaman!, Adem Doganer?

!Kahramanmaras Sitcii Imam University , Faculty of Medicine, Department of Biophysics,
Kahramanmaras, Tlirkiye

2Kahramanmaras Sitcii Imam University, Faculty of Medicine, Department of Biostatistics And
Medical Informatics, Kahramanmaras, Tiirkiye

Aim: Electromagnetic hypersensitivity (EHS) is a controversial condition characterized by nonspecific
symptoms attributed to exposure to electromagnetic fields (EMFs). This study aimed to evaluate
perceptions of the health effects of EMFs, EHS-related symptoms, and their distribution by sex among
medical students.
Materials and Methods: This cross-sectional study was conducted among medical students using an
online questionnaire after approval from the Kahramanmaras Siit¢ii imam University Faculty of
Medicine Non-Interventional Clinical Research Ethics Committee (2025/19; 02.06.2025). A total of 368
students who completed the questionnaire were included. Demographic characteristics, EMF-related
perceptions, and EHS-related symptoms were assessed. Statistical analyses were performed using IBM
SPSS Statistics version 22.0. Categorical variables were presented as number (n) and percentage (%).
Group differences were evaluated using the Chi-square test and, where appropriate, the Exact test.
p<0.05 was considered statistically significant.
Results: Overall, 53.3% of participants stated that electromagnetic waves affected their health or well-
being, and this rate was significantly higher among female students than male students (p=0.002). In
addition, 68.2% expressed concern about adverse health effects of mobile phone networks and EMFs.
Self-reported hypersensitivity to magnetic or electric fields was 10.6%. Mobile phones, tablets,
computers, high-voltage power lines, and other electrical devices were among the sources associated
with symptoms. Female students reported symptoms related to proximity to these sources more
frequently. The most common symptoms were eye strain (38.6%), sleep disturbance (33.2%), tingling
or a sensation of heaviness (31.3%), and difficulty concentrating (26.1%).
Conclusion: Health concerns related to EMFs and EHS-associated symptoms appear to be common
among medical students. The more pronounced findings among female students suggest that EMF-
related risk perception may be an important environmental health issue in young adults. This study
contributes to the literature by showing EMF awareness among healthcare professionals and indicates
the need for further studies using more comprehensive and objective methods.

Keywords: Electromagnetic field exposure, electromagnetic sensitivity, electromagnetic
hypersensitivity, public health, medical students
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Erkek Wistar ratlarda statik manyetik alan maruziyetinin lokomotor aktivite ve anksiyete benzeri
davranislar lizerindeki etkileri

Giiney Giirsoy!, Ferhat Pektas?
! Kirsehir Ahi Evran Universitesi, Tip Fakiiltesi, Biyofizik Ana Bilim Dali, Kirsehir, Tirkiye
2 Kirsehir Ahi Evran Universitesi, Tip Fakiiltesi, Fizyoloji Ana Bilim Dall, Kirsehir, Tiirkiye

Amag: Statik manyetik alanlarin (SMFs) biyolojik etkilerine iliskin deneysel bulgular, kullanilan
maruziyet sistemleri ve manyetik alan 6zelliklerindeki farkliliklar nedeniyle degiskenlik gostermektedir.
Bu calismada, uzamsal manyetik alan dagilimi karakterize edilerek alan homojenligi dogrulanmis bir
maruziyet sistemi kullanilarak statik manyetik alan uygulamasinin erkek Wistar ratlarda lokomotor
aktivite ve anksiyete benzeri davranislar Gizerindeki etkilerinin arastirilmasi amaclandi.

Yontem: Calismada 8 haftalik, 180-220 g agirliginda 14 erkek Wistar rat rastgele Kontrol ve SMF
(n=7/grup) gruplarina ayrildi. Bir haftalik adaptasyonun ardindan SMF grubuna, i¢ katmanl neodyum
miknatis diizenegi ile 3 hafta boyunca, haftada 5 glin ve glinde 2 saat statik manyetik alan uygulandi.
Maruziyet 6ncesinde manyetik alanin uzamsal dagilimi iki ve (¢ boyutlu haritalama ile karakterize
edilerek alan homojenligi dogrulandi. Deney sonunda Acik Alan Testi (OFT) ve Yikseltilmis Arti Labirenti
(EPM) uygulanarak davranis parametreleri ANY-maze yazilimi ile analiz edildi.

Bulgular: Manyetik alan haritalama sonuglari, gelistirilen dizenegin hayvanlarin hareket alaninda
homojen ve kararli bir manyetik alan olusturdugunu gosterdi. OFT sonuclarinda toplam kat edilen
mesafe, ortalama hiz ve merkez boélge giris sayisi acisindan gruplar arasinda anlamli fark saptanmadi
(p>0,05). Buna karsin EPM testinde SMF grubunda acik kollarda gegcirilen sire ve acik kola giris sayisi
anlamli olarak azalirken (p<0,05), kapali kollarda gecirilen sire ve kat edilen mesafe anlamli olarak artti
(p<0,05). Davranis haritalari da bu bulgulari destekleyerek SMF grubundaki hayvanlarin acik kollardan
kacindigini gosterdi.

Sonug: Statik manyetik alan maruziyeti, erkek Wistar ratlarda lokomotor aktiviteyi etkilemezken
anksiyete benzeri davranislarda artisa neden olmustur. Bu bulgular, kontrolli statik manyetik alan
maruziyetinin davranissal yanitlari lokomotor aktiviteden bagimsiz olarak modiile edebilecegini
gostermektedir.

Anahtar kelimeler: Statik manyetik alan, Biyoelektromanyetik, Manyetik alan haritalama, Lokomotor
aktivite, Anksiyete benzeri davranis
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Effects of static magnetic field exposure on locomotor activity and anxiety-like behaviors in male
Wistar rats

Giiney Giirsoy!, Ferhat Pektas?
Kirsehir Ahi Evran University, Faculty of Medicine, Department of Biophysics, Kirsehir, Tiirkiye
2 Kirsehir Ahi Evran University, Faculty of Medicine, Department of Physiology, Kirsehir, Tiirkiye

Aim: Experimental findings on the biological effects of static magnetic fields (SMFs) vary due to
differences in exposure systems and magnetic field characteristics. This study aimed to investigate the
effects of static magnetic field exposure on locomotor activity and anxiety-like behaviors in male
Wistar rats using an exposure system with a characterized spatial magnetic field distribution and
confirmed field homogeneity.

Materials and Methods: Fourteen male Wistar rats (8 weeks old, 180-220 g) were randomly assigned
to Control and SMF groups (n=7/group). After a one-week acclimatization period, the SMF group was
exposed to a static magnetic field generated by a three-layer neodymium magnet apparatus for 3 week
(2 h/day, 5 days/week). Before the exposure protocol, the spatial distribution of the magnetic field
was characterized by two- and three-dimensional mapping, and field homogeneity was confirmed. At
the end of the experiment, the Open Field Test (OFT) and Elevated Plus Maze (EPM) were performed,
and behavioral parameters were analyzed using the ANY-maze tracking software.

Results: Magnetic field mapping showed that the developed apparatus generated a homogeneous and
stable magnetic field within the animals' activity area. In the OFT, no significant differences were found
between the groups in total distance traveled, mean speed, or the number of center entries (p>0.05).
In contrast, the SMF group spent significantly less time in the open arms and made fewer open-arm
entries in the EPM (p<0.05), whereas the time spent and distance traveled in the closed arms increased
significantly (p<0.05). Behavioral tracking maps also showed that rats in the SMF group avoided the
open arms.

Conclusion: Static magnetic field exposure did not affect locomotor activity but increased anxiety-like
behaviors in male Wistar rats. These findings indicate that controlled static magnetic field exposure
may modulate behavioral responses independently of locomotor activity.

Keywords: Static magnetic field, Bioelectromagnetics, Magnetic field mapping, Locomotor activity,
Anxiety-like behavior
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2600 MHz Radyofrekans Alan ve Agomelatin Uygulamasinin Lipopolisakkarit ile indiiklenmis
Sicanlarin Tiroit Dokusunda inflamatuvar Etkileri

Nur Coskun?, Enis Taha Ozkan?, Meliha Koldemir Giindiiz, Bahriye Sirav Aral*

'Gazi Universitesi, Tip Fakiltesi, Biyofizik Anabilim Dali, Ankara, Tiirkiye

2Kiitahya Saglik Bilimleri Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Temel Bilimler BSlimi,
Kitahya, Tarkiye

Amag: Yayginlasan kablosuz iletisim teknolojilerinin yaydigi radyo-frekans (RF) alanlarin biyolojik
dokular Gzerindeki etkileri 6Gnem kazanmaktadir. Bu calismada, Lipopolisakkarit (LPS) ile inflamasyon
olusturulan sicanlarin tiroit dokusunda; agomelatin (AGM) ve 2600 MHz RF uygulamasinin
inflamatuvar sitokinler (TNF-a, IL-6, NF-kB) ile serbest oksijen radikalleri (TOS/TAS, ROS) lizerindeki
etkilerinin incelenmesi amaclanmistir.
Yontem: Calismada 48 adet eriskin Wistar albino disi sican 7 gruba ayrilmistir (Kontrol, Sham, LPS,
LPS+AGM, LPS+RF, AGM+RF, LPS+AGM+RF). Tiroit dokusunda inflamatuvar sitokinlerin mRNA
ekspresyonlari gPCR yontemiyle; TOS, TAS, ROS, IL-6 ve TNF-a diizeyleri ise ELISA yontemiyle analiz
edilmistir. istatistiksel anlamhlik sinirl p<=0.05 olarak kabul edilmistir.
Bulgular: gPCR analizlerinde, IL-6 mRNA seviyesi Sham ve AGM+RF gruplarinda Kontrol grubuna kiyasla
anlamli derecede disiik bulunmustur (p<=0.01). ELISA sonugclarina gére TNF-a konsantrasyonu;
LPS+AGM grubunda LPS+RF ve LPS+AGM+RF gruplarina gore (p<=0.01), AGM+RF grubunda ise
LPS+AGM+RF grubuna gore (p<=0.05) anlamh sekilde disik tespit edilmistir. IL-6 salinimi,
LPS+AGM+RF grubunda AGM+RF ve LPS gruplarina goére daha yiksek gerceklesmistir (p<=0.05).
Oksidatif stres parametrelerinde TAS acisindan anlamli fark gérilmezken, TOS degeri LPS grubunda
LPS+AGM+RF grubundan yiiksek bulunmustur. Hesaplanan Oksidatif Stres indeksi (OSI) ise
LPS+AGM+RF grubunda, LPS ve AGM+RF gruplarina kiyasla belirgin sekilde yiiksek ¢ikmistir (p<=0.05).
Sonug: Agomelatin, AGM+RF grubunda IL-6 mRNA ekspresyonunu baskilamis ve tek basina LPS'nin
indlkledigi inflamasyonu azaltmada sinirli bir katki saglamis gériinmektedir. Buna karsin, RF maruziyeti
iceren gruplarda (LPS+RF ve LPS+AGM+RF) inflamatuvar vyanitlarda belirgin bir gerileme
gozlenmemistir. Bu bulgular, agomelatinin RF kaynakl tiroit inflamasyonuna karsi koruyucu veya
antiinflamatuvar etkisinin yetersiz kalabilecegine isaret etmektedir. Ayrica RF maruziyeti olan
gruplarda ROS ve OSI degerlerinde gozlenen artislar, 2600 MHz RF'in tiroit dokusunda oksidatif stresi
tetikleyebilecegini distindirmektedir.

Anahtar Kelimeler: inflamasyon, Radyo-frekans Alan, interlékin 6, Serbest Oksijen Radikalleri, Tiroit
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Inflammatory Effects of 2600 MHz Radiofrequency Exposure and Agomelatine Administration on
Thyroid Tissue in Lipopolysaccharide-Induced Rats

Nur Coskun?, Enis Taha Ozkan?, Meliha Koldemir Giindiiz, Bahriye Sirav Aral*

1Gazi University, Faculty of Medicine, Department of Biophysics, Ankara, Tiirkiye

2 Kiitahya University of Health Sciences, Faculty of Engineering and Natural Sciences, Department of
Basic Sciences, Kitahya, Tirkiye

Aim: With the widespread adoption of wireless communication technologies, the biological impacts of
emitted radiofrequency (RF) fields have gained increasing significance. This study aimed to investigate
the effects of agomelatine (AGM) administration and 2600 MHz RF exposure on inflammatory
cytokines (TNF-a, IL-6, NF-kB) and reactive oxygen species (TOS/TAS, ROS) in the thyroid tissue of
lipopolysaccharide (LPS)-induced rats.
Material and Methods: Forty-eight adult female Wistar albino rats were assigned to seven groups
(Control, Sham, LPS, LPS+AGM, LPS+RF, AGM+RF, LPS+AGM+RF). Thyroid mRNA expression of
inflammatory cytokines was evaluated using qPCR, while TOS, TAS, ROS, IL-6, and TNF-a levels were
analyzed via ELISA. Statistical significance was set at p<=0.05.
Results: gPCR analysis revealed that IL-6 mRNA levels were significantly lower in the Sham and
AGM+RF groups compared to Control (p<=0.01). ELISA results indicated that TNF-a concentrations
were significantly lower in the LPS+AGM group compared to LPS+RF and LPS+AGM+RF (p<=0.01), and
in AGM+RF compared to LPS+AGM+RF (p<=0.05). IL-6 release was higher in LPS+AGM+RF than in
AGM-+RF and LPS groups (p<=0.05). Regarding oxidative stress, TAS showed no significant difference,
whereas TOS was higher in the LPS group than in LPS+AGM+RF. The Oxidative Stress Index (OSI) was
significantly elevated in LPS+AGM+RF compared to LPS and AGM+RF groups (p<=0.05).
Conclusion: Agomelatine suppressed IL-6 mMRNA expression in the AGM+RF group and appeared to
contribute modestly to reducing LPS-induced inflammation. However, no marked reduction in
inflammatory responses was observed in RF-exposed groups (LPS+RF and LPS+AGM+RF). These
findings suggest that agomelatine may offer limited protective or anti-inflammatory efficacy against
RF-induced thyroid inflammation. Additionally, increases in ROS and OSlI levels in RF-exposed groups
suggest that 2600 MHz RF might trigger oxidative stress in thyroid tissue.

Keywords: Inflammation, Radio-frequency Fields, Interleukin-6, Reactive Oxygen Species, Thyroid
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Membran potansiyelinin anlasiimasinin gelistirilmesi: bir pilot calisma
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3Atilim Universitesi, Tip Fakltesi, Biyofizik Anabilim Dali, Ankara, Tiirkiye

Amag: Membran potansiyeli, klinik 6ncesi tip egitiminde temel bir kavramdir, ancak birgok birinci sinif
tip 6grencisi, bunu acgiklamak icin kullanilan matematiksel modelleri birbirine baglamakta
zorlanmaktadir. Ozellikle Nernst denklemi ve Goldman-Hodgkin-Katz (GHK) denklemi, membran
potansiyelinin kavramsal olarak iliskili temsilleri yerine genellikle ayri formiller olarak 6grenilir.
Yontem: Birinci sinif tip 6grencileri igin, Nernst denkleminin tek iyon gecirgenligi kosullari altinda GHK
denkleminin 6zel bir durumu olarak nasil ortaya ciktigini agikca gosteren bir 6gretim stratejisi
gelistirdik. Ogretim cercevesi, kavramsal aciklamayi, matematiksel gdsterimi ve simiilatér destekli
gorsellestirmeyi birlestirdi. Ogrenci anlayisi, iki 6gretim grubunu karsilastiran 6n test/son test
kavramsal sorulari kullanilarak incelendi.
Bulgular: Agik gosterime maruz kalan 6grenciler, standart 6gretim alan 6grencilere gére denklemler
arasindaki kavramsal iliskiyi daha iyi tanidilar. Ogrenciler ayrica baglamsal sunumun anlayislarini
gelistirdigini bildirdiler.
Sonug: ilgili nicel modellerin agik¢a entegre edilmesi, bilissel yiikii azaltmaya ve tip egitiminde zor esik
kavramlarinin kavramsal anlayisini gelistirmeye yardimci olabilir. Membran potansiyeli, kavram odakli
O0gretimin simiilasyon tabanli 6gretim yardimcilari araciligiyla nasil desteklenebilecegine bir 6rnek
teskil etmektedir.

Anahtar Kelimeler: Membran potansiyeli, tip egitimi, Nernst denklemi, Goldman-Hodgkin-Katz (GHK)
denklemi, esik kavramlari
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Improving the understanding of membrane potential: a pilot study
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IAtilim University, Faculty of Engineering, Biophysics Laboratory, Ankara, Tiirkiye

2 Atilim University, School of Medicine, Department of Physiology, Ankara, Tiirkiye
3 Atilim University, School of Medicine, Department of Biophysics, Ankara, Tiirkiye

Aim: Membrane potential is a threshold concept in preclinical medical education, yet many first-year
medical students struggle to connect the mathematical models used to explain it. In particular, the
Nernst equation and the Goldman—Hodgkin—Katz (GHK) equation are often learned as separate
formulas rather than conceptually related representations of membrane potential.
Material and Methods: We developed a teaching strategy for first-year medical students that explicitly
demonstrates how the Nernst equation emerges as a special case of the GHK equation under single-
ion permeability conditions. The instructional framework combined conceptual explanation,
mathematical demonstration, and simulator-supported visualization. Student understanding was
explored using pre-test/post-test conceptual questions comparing two instructional groups.
Results: Students exposed to the explicit demonstration were more likely to recognize the conceptual
relationship between the equations than students receiving standard instruction. Students also
reported that the contextual presentation improved their understanding.
Conclusions: Explicitly integrating related quantitative models may help reduce cognitive load and
improve conceptual understanding of difficult threshold concepts in medical education. Membrane
potential provides an example of how concept-focused teaching can be supported through simulation-
based teaching aids.

Keywords: Membrane potential, medical education, Nernst equation, Goldman-Hodgkin-Katz (GHK)
equation, threshold concepts
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Besinci jenerasyon radyofrekans alanlarin ratlarda karaciger ve bobrek dokularinda etkileri
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Bayramiye Ozmen?, Kayhan Ates*, Bahriye Aral?
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3Hitit Universitesi, Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, Corum, Tiirkiye

4 Akdeniz Universitesi, Miihendislik Fakiiltesi, Elektrik Elektronik Mihendisligi Bolimii, Antalya,
Turkiye

Amag: Bu ¢alismanin amaci canh metabolik slireci icin gok dnemli olan iki organda; ratlarda karaciger
ve bobrek dokularinda, 5. Jenerasyon radyo-frekans alan frekanslarindan biri olan 3200 MHz frekansin
oksidatif parametrelere etkisinin yaninda bu dokularda olusturdugu histopatolojik degisimleri ve
dokularda inflamasyon gelisip gelismedigini arastirmaktir.
Yontem: Bu ¢alismada 34 adet Erkek Wistar Albino sigan rastgele kontrol, sham, 15 dk RFA, 15 dk sham,
1 saat RFA olmak (izere 5 gruba ayrilmistir. RFA 3200 MHz frekansta 15 giin olarak uygulanmis ve SAR
degerleri 1 g icin karacigerde 0.397 W/kg, bobrekte 0.335 W/kg hesaplanmistir. Deney slireci
sonrasinda gruplara ait karaciger ve bobrek dokulari alinmis, her iki dokuda inflamasyon belirteci olan
IL-1B, IL-6 ve TNF-a antikorlari ile yapilan imminohistokimyasal boyama ve Histopatolojik skorlama
yapimistir. Ayrica oksidatif hasar parametreleri olan TAS ve TOS seviyeleri bakilarak OSI degeri
hesaplanmistir.

Bulgular: Deney siireci sonrasinda alinan karaciger ve bébrek dokularinda inflamasyon belirteci olan
IL-1B, IL-6 ve TNF-a antikorlari ile yapilan imminohistokimyasal boyama sonucunda RFA gruplarinda
antikor ekspresyon diizeyi istatiksel olarak anlamli sekilde (p<0.05) yiksek gortlmustir. Histopatolojik
skorlama sonucunda ise RFA gruplarinin bébrek dokularinda inflamasyon artisi, intersitisyel fibrosis,
vaskiler konjesyon gorilirken karacigerde hepatosit dejenerasyonu, Kupffer hiicre aktivitesi, steatoz
ve fibrozis gozlemlenmistir. TAS, TOS ve OSI degerlendirmeleri sonucu 15 giin boyunca giinde 1 saat
ve 15 dakika uygulanan RFA maruziyetinin karaciger ve boébrek dokularinda oksidatif hasar biraktig
gorulmustir.

Sonug: Galisma bulgulari dikkate alindiginda RFA maruziyetinin mimkiin oldugunca sinirlandiriimasi
tavsiye edilebilir.

Anahtar Kelimeler: Bébrek, inflamasyon, Karaciger, Radyo-frekans Alan, Rat
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Effects of 5th generation radiofrequency fields on liver and kidney tissues of rats
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Aim: The aim of this study was to investigate whether exposure to 3200 MHz radiofrequency radiation
(RFR), one of the frequency bands used in fifth-generation (5G) wireless communication systems,
induces inflammation and histopathological alterations in the liver and kidney tissues of rats, which
are two organs that play critical roles in metabolic processes. In addition, oxidative stress parameters
in these tissues were evaluated.
Material and Methods: A total of 34 male Wistar albino rats were randomly assigned to five groups:
control, sham, 15-min RFR exposure, 15-min sham, and 1-hour RFR exposure. Radiofrequency
radiation was applied at a frequency of 3200 MHz for 15 days. The specific absorption rate (SAR) values
for 1 g of tissue were calculated as 0.397 W/kg for the liver and 0.335 W/kg for the kidney. At the end
of the experimental period, liver and kidney tissues were collected. Immunohistochemical staining was
performed using IL-1B, IL-6, and TNF-a antibodies, which are established inflammatory markers, and
histopathological scoring was conducted for both tissues. Furthermore, oxidative stress parameters,
including total antioxidant status (TAS) and total oxidant status (TOS), were measured, and the
oxidative stress index (oslI) was calculated.
Results: Immunohistochemical analysis of liver and kidney tissues demonstrated statistacally
significant (p<0.05) increased expression levels of IL-1B, IL-6, and TNF-a in the RFR-exposed groups
compared with the control groups. Histopathological evaluation revealed increased inflammation,
interstitial fibrosis, and vascular congestion in the kidney tissues of the RFR groups. In the liver,
hepatocyte degeneration, Kupffer cell activation, steatosis, and fibrosis were observed. Evaluation of
TAS, TOS, and OSl indicated that RFR exposure for 1 hour or 15 minutes daily over a period of 15 days
resulted in oxidative damage in both liver and kidney tissues.
Conclusion: Based on the findings of this study, limiting exposure to radiofrequency radiation
whenever possible may be recommended.

Keywords: Inflammation, Kidney, Liver, Radiofrequency field, Rat
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intakt Kafa Derisi Uzerinden Uyanik Siganlarda Noninvaziv Genis Bant EEG Kaydinin
Uygulanabilirligi: Pilot Calisma

Erkan Ozbay?, Belgin Biiyiikakilli?

!Karamanoglu Mehmetbey Universitesi, Saglik Hizmetleri Meslek Yiiksekokulu, Tibbi Hizmetler ve
Teknikler B6limu, Tibbi Gorlintlileme Teknikleri Programi, Karaman, Tirkiye

2Mersin Universitesi Tip Fakiltesi, Biyofizik Anabilim Dali, Mersin, Tiirkiye

Amag: Kemirgenlerde elektroensefalografi (EEG) kayitlari ¢ogunlukla cerrahi elektrotlarla yapilir.
Uyanik sicanlarda intakt kafa derisi lizerine distan yerlestirilen elektrotlarla analiz edilebilir EEG kaydi
calismalari sinirlidir. Bu pilot ¢alismada, noninvaziv yontemin uyanik sicanlarda genis bant EEG kaydi
saglaylp saglamadigi ve uyanik kayitlarin uyanmaya vyakin dénemden nasil farkhlastig
degerlendirilmistir.

Yontem: Wistar Albino siganlardan (n=3) uyanik ve uyanmaya yakin donemlerde 250 Hz 6rnekleme
hizinda EEG kayitlari alindi. EEG sinyal isleme ve spektral analiz igin, genis-bant spektral analize uygun
olan veriler, 0.5-45 Hz dijital bant geciren filtre ile filtrelendi. Sinyal kalitesini korumak amaciyla veriler
2 saniyelik epoklara boliindi. Hareket veya elektriksel giriilti kaynakh artefaktlar otomatik esik
tespitiyle belirlenerek dislandi. Gii¢ spektral yogunlugu hesaplamalari icin, 30 saniyelik pencereler ve
%50 ortlisme orani kullanilarak Hizli-Fourier-Donlisiim (FFT) tabanli Welch yéntemi uygulandi. Her bir
kayit dénemi icin delta, theta, alfa ve beta dalgalarinin relatif bant glicleri ile temel spektral olcitler
(spektral kenar frekansi, spektral entropi ve delta disi/delta oranlari) hesaplandi. Calismanin pilot
arastirma  olmasi  nedeniyle veriler tanimlayici istatistiksel  yOntemlerle  sunuldu.
Bulgular: Calisma sonucunda uyanik kayitta 3,47 dakikalik temiz veri ve 96 gegerli spektral pencere,
uyanmaya yakin kayitta 3,54 dakikalik temiz veri ve 105 pencere analiz edildi. Uyanik kayitta delta
goreli glicli daha dusik (%63,43, %79,22), beta goreli glicii daha yiiksek bulundu (%15,52, %8,46).
Spektral kenar frekansi, entropi ve delta disi/delta orani uyanik kayitta daha yiksekti.

Sonug: Bu pilot galisma, intakt kafa derisi Gizerinden uyanik siganlarda artefakt temizligi sonrasinda FFT
ve bant glicli analizine yeterli genis bant noninvaziv EEG kaydi elde edilebildigine isaret etmektedir.
Uyanik kayit, uyanmaya yakin kayda gore daha diislik delta egemenligi, daha yiksek delta disi glic,
daha yuksek spektral kenar frekansi ve daha genis bir frekans dagilimi gdstermistir. Bununla birlikte,
yetersiz kayit bulunmasi nedeniyle spektral farkliliklar fizyolojik durumlar arasinda istatistiksel olarak
kanitlanmis farklar seklinde degil, yontemin uygulanabilirligini ve davranis durumuna duyarli sinyal
degisikliklerini destekleyen on bulgular olarak degerlendirilmelidir.

Anahtar Kelimeler: Uyanik sican, noninvaziv elektroensefalografi, intakt bas derisi, genis bant EEG,
yontem uygulanabilirligi.
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Feasibility of Non-Invasive Wideband EEG Recording in Awake Rats Through the Intact Scalp: A
Pilot Study

Erkan Ozbay?, Belgin Biiyiikakilli?

!Karamanoglu Mehmetbey University, Vocational School of Health Services, Department of Medical
Services and Techniques, Medical Imaging Techniques Program, Karaman, Tirkiye

2Mersin University Faculty of Medicine, Department of Biophysics, Mersin, Tiirkiye

Objective: Rodent electroencephalography (EEG) recordings are mostly performed with surgical
electrodes. Studies on analyzable EEG recordings obtained with electrodes placed externally on the
intact scalp in awake rats are limited. In this pilot study, it was evaluated whether the non-invasive
method could provide wideband EEG recordings in awake rats and how awake recordings differed from
the period close to awakening.

Methods: EEG recordings were obtained from three Wistar Albino rats during the awake and close-to-
awakening periods at a sampling rate of 250 Hz. Data suitable for wideband analysis were processed
with a 0.5-45 Hz band-pass filter. Artifacts were identified in 2-second epochs using automatic
thresholding and excluded. Power spectral density was calculated using the Fast Fourier Transform
(FFT)-based Welch method in 30-second windows with 50% overlap. Relative delta, theta, alpha, and
beta powers, as well as spectral edge frequency, spectral entropy, and the non-delta/delta ratio, were
determined. The data were presented using descriptive statistics.

Results: In the awake recording, 3.47 minutes of clean data and 96 valid spectral windows were
analyzed, while in the close-to-awakening recording, 3.54 minutes of clean data and 105 windows were
analyzed. In the awake recording, relative delta power was lower (63.43% and 79.22%), while relative
beta power was higher (15.52% and 8.46%). Spectral edge frequency, entropy, and the non-delta/delta
ratio were also higher in the awake recording.

Conclusion: The findings indicate that wideband non-invasive EEG recordings suitable for FFT and band
power analysis can be obtained from awake rats through the intact scalp. However, because of the
limited number of recordings, the observed differences should be considered preliminary findings that
support the feasibility of the method.

Keywords: awake rat, noninvasive electroencephalography, intact scalp, broadband EEG, method
feasibility.
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Melatonin, Tasimelteon ve Piromelatin’in Over ve Prostat Kanser Hiicre Hatlarinda Hiicre Canlihig
ve DNA Hasari Uzerine Etkilerinin Arastiriimasi

Elif Tutar?, Suat Tekin?, Leyla Beytur?, Giildeniz Sekerci®
Yinénii Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Malatya, Tiirkiye
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Amag: Gugli anti-inflamatuvar ve antikanser aktivitesiyle 6n plana ¢ikan Melatonin hormonunun gesitli
kanser tirleriyle iliskisi literatiirde genis yer bulsa da kisa yarilanma émri nedeniyle terapotik
potansiyeli sinirhdir. Bu temel farmakolojik kisitlamayi asmak amaciyla gelistirilen Melatonin reseptor
agonistleri Tasimelteon ve Piromelatin'in kanserle iliskisi ise henliz rapor edilmemistir. Bu ¢calismada
A2780 (insan over kanseri) ve LNCaP (insan prostat kanseri) hiicre hatlari lzerinde Melatonin,
Tasimelteon ve Piromelatin uygulamalarinin hiicre canhligi ve DNA hasari Uzerine etkilerinin
incelenmesi amaclanmistir.
Yontem: Calismada A2780 ve LNCaP hiicre hatlari 24 saat, Melatonin, Tasimelteon ve Piromelatin’nin
0.1, 1, 5, 10, 25, 50, 100, 250, 500 ve 1000 uM’lik konsantrasyonlariyla inkiibe edildi. Melatonin,
Tasimelteon ve Piromelatin’nin hicre canhhg (zerine etkisi 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay yontemi ile belirlendi ve inhibe edici konsantrasyon 50
(1C50) degeri Graphpad Prism 8 programi ile hesaplandi. Etkin konsantrasyon belirlendikten A2780 ve
LNCaP hicre hatlari DNA hasari izerine etkisi Comet Assay yontemiyle incelendi. Veriler Kruskal Wallis
H testi ve Bonferroni diizeltmeli Mann Whitney U testi ile analiz edildi. p<0.05 degeri anlamli olarak
kabul edildi.
Bulgular: Melatonin uygulamasinin A2780 ve LNCaP hiicre hatlarinda 100, 250, 500 ve 1000 pM;
Tasimelteon uygulamasinin A2780’de 100, 250, 500 ve 1000 uM, LNCaP’de 250, 500 ve 1000 puM;
Piromelatin uygulamasinin ise A2780’de 5, 10, 25, 50, 100, 250, 500 ve 1000 uM, LNCaP’de 100, 250,
500 ve 1000 uM konsantrasyonlarinda anlamli bir sitotoksik aktivite gosterdigi belirlendi (p<0.05).
Ayrica, IC50 dozlarinda uygulanan her (i¢ ajanin da A2780 ve LNCaP hiicre hatlarinda ¢6zlicli grubuna
kiyasla DNA hasarini anlamh dizeyde artirdigi tespit edildi (p<0.05).
Sonug: Bulgularimiz; Melatonin, Tasimelteon ve Piromelatin’nin A2780 ve LNCaP hiicre hatlarinda in
vitro ortamda belirgin bir antikanser potansiyele sahip olabilecegini gostermektedir.
Bu calisma inéni Universitesi Bilimsel Arastirma Projeleri birimi tarafindan desteklenmistir (Proje No:
TOA-2025-4458)

Anahtar Kelimeler: Melatonin, Over Kanseri, Piromelatin, Prostat Kanseri, Tasimelteon

86



8. ULUSLARARASI KATILIMLI VE ("5
37. ULUSAL BiYOFiziK .

KONGRESS

o ANKARA UNIVERSITESI TIP FAKULTESI

¥ MORFOLOJI KAMPUST nyOfIZI k2026.ankara.edu.tr

S7
Investigation of the Effects of Melatonin, Tasimelteon, and Piromelatine on Cell Viability and DNA
Damage in Ovarian and Prostate Cancer Cell Lines

Elif Tutar?, Suat Tekin?, Leyla Beytur?, Giildeniz Sekerci®
'inénii University, Faculty of Medicine, Department of Physiology, Malatya, Tiirkiye
2inénii University, Faculty of Medicine, Department of Anatomy, Malatya, Turkiye

Aim: While melatonin is recognized for its potent anti-inflammatory and anticancer activities, its
therapeutic potential is limited by a short half-life. The relationship between cancer and the melatonin
receptor agonists tasimelteon and piromelatine—developed to overcome this pharmacological
limitation—has not been reported yet. This study aimed to investigate the effects of melatonin,
tasimelteon, and piromelatine on cell viability and DNA damage in A2780 (human ovarian) and LNCaP
(human prostate) cancer cell lines.
Material and Methods: A2780 and LNCaP cells were incubated for 24 hours with melatonin,
tasimelteon, and piromelatine at 0.1, 1, 5, 10, 25, 50, 100, 250, 500, and 1000 uM concentrations. The
effects on cell viability were evaluated using the MTT assay, and half-maximal inhibitory concentration
(1C50) values were calculated via GraphPad Prism 8. Upon determining effective concentrations, the
induction of DNA damage was assessed using the Comet assay. Data were analyzed using the Kruskal-
Wallis H test and the Bonferroni-corrected Mann-Whitney U test. A p-value < 0.05 was considered
statistically significant.
Results: Significant cytotoxic activity (p<0.05) was observed for melatonin at 100, 250, 500, and 1000
UM in A2780 and LNCaP; for tasimelteon at 100, 250, 500, and 1000 uM in A2780, and 250, 500, and
1000 uM in LNCaP; and for piromelatine at 5, 10, 25, 50, 100, 250, 500, and 1000 uM in A2780, and
100, 250, 500, and 1000 uM in LNCaP. Furthermore, all three agents applied at IC50 doses significantly
increased DNA damage in both cell lines compared to the solvent group (p<0.05).
Conclusion: Our findings indicate that melatonin, tasimelteon, and piromelatine may possess
significant in  vitro  anticancer potential in A2780 and LNCaP cell lines.
This study was supported by the Scientific Research Projects Unit of Inonu University (Project No: TOA-
2025-4458).

Keywords: Melatonin, Ovarian Cancer, Prostate Cancer, Piromelatine, Tasimelteon
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Aromaterapotik ugucu yag karisimlarinin HT29 kolorektal kanser hiicre hatti izerindeki sitotoksik
etkileri ve biyoinformatik analizlerle molekiiler kenetlenme galismalari

Berrak Kurt?, Elif Burcu Bali?, Alperen Can Esen?, Yelda Ozsunar®, Serap Oktay’, Handan Kayhan®
Tarimsal Arastirmalar ve Politikalar Genel Miidiirligii, Ankara, Tiirkiye
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Tibbi Laboratuvar Teknikleri Programi, Ankara, Tirkiye

3Adnan Menderes Universitesi, Kadin Hastaliklari ve Dogum Hemsireligi Anabilim Dali, Saglk Bilimleri
EnstitlsU, Bilimsel Arastirma Projeleri Koordinasyon Birimi, Aydin, Tirkiye

*Adnan Menderes Universitesi, Tip Fakiiltesi, Radyoloji Anabilim Dali, Aydin, Tiirkiye

5Sivas Cumhuriyet Universitesi Tip Fakiiltesi Biyofizik Anabilim Dali, Sivas, Tiirkiye

®Gazi Universitesi, Tip Fakdiltesi, i¢c Hastaliklari Anabilim Dali, Hematoloji Bilim Dali, Ankara, Tiirkiye

Amag: Diinya genelinde kansere bagl o6limlerin 6nde gelen nedenlerinden biri olan ve karmasik
genetik mutasyonlarla karakterize edilen kolorektal kanser (CRC), yeni terapotik stratejilerin
gelistirilmesini zorunlu kilmaktadir. Bu calismada, ticari olarak satin alinmis iki farkli aromaterapi ugucu
yag karisiminin (AUYK-1 ve AUYK-2) HT29 CRC hiicreleri Gizerindeki in vitro sitotoksik aktivitelerinin
belirlenmesi ve karisim bilesenlerinin patogenezde kritik rol oynayan proteinler ile etkilesimlerinin in
silico yontemlerle aydinlatiimasi amacglanmustir.

Yontem: Cellosaurus veri tabani kaynakli HT29 hiicre hatti sekans varyasyonlari ve literatiir bulgulari
temel alinarak; fonksiyonel sinyal kaskadindaki EGFR, KRAS, BRAF, NRAS ve PIK3CA protein iliskileri
STRING veri tabaniyla analiz edilmis ve Gene Ontology (GO) fonksiyonel zenginlestirme analizi
gerceklestirilmistir. Karisimlarin major bilesenlerinin (L-limonene, a-phellandrene, eugenol, nerolidol,
a-terpineol) bu hedef proteinler lizerindeki afiniteleri, deltapose.com platformu araciligiyla molekiiler
kenetlenme analiziyle incelenmistir. Hlicresel sitotoksisite, WST-1 testi ile li¢c bagimsiz tekrar halinde
degerlendirilmistir (n=3).

Bulgular: GO analizi, hedef proteinlerin epidermal blyime faktori reseptori sinyal yolagi, katalitik
aktivite, protein fosforilasyonunun dizenlenmesi ve hicre ici sinyal iletimi sireclerinde (FDR < 0,05)
zenginlestigini gostermistir. Molekiler kenetlenme sonuglarina gore; KRAS proteinine karsi en yiksek
baglanma afinitesine eugenol (-6,531 kcal/mol), EGFR ve PIK3CA proteinlerine kars! ise nerolidol (-
6,322 ve -6,197 kcal/mol) sahiptir. Ortalama baglanma afinitesi bakimindan nerolidol (-5,91 kcal/mol),
en ylksek afiniteli ligand olarak belirlenirken; hedef proteinler arasinda en yiiksek duyarlilik ortalama
-6,35 kcal/mol degerle KRAS proteininde gbzlenmistir. WST-1 analizlerinde, ugucu yag karisimlarinin
HT29 hicre canhligini glcli bir sekilde inhibe ettigi ve IC50 degerlerinin AUYK-1 i¢in 1/18000, AUYK-
2icin 1/19000 final dilisyon oldugu saptanmistir.

Sonug: In vitro sitotoksisite ve in silico kenetlenme analizleri, test edilen ugucu yag karisimlarinin ve
icerdikleri aktif bilesenlerin HT29 CRC hiicre hattinda bir antiproliferatif ve sitotoksik etki gosterdigini,
bu etkide EGFR/MAPK/PI3K sinyal yolaklarinin hedeflenmesinin rol oynayabilecegini
duslindirmektedir. Bu bulgular, ilgili ucucu yag bilesenlerinin kolorektal kanser tedavisinde potansiyel,
hedefe vyonelik dogal terapotik ajanlar olarak ileri c¢alismalarda degerlendirilebilecegini
desteklemektedir.

Anahtar Kelimeler: HT29, kolorektal kanser, molekiiler kenetlenme, ugucu yag, sitotoksisite
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6Gazi University, Faculty of Medicine, Department of Internal Medicine, Division of Hematology,
Ankara, Turkiye

Objective: Colorectal cancer (CRC), a leading cause of cancer-related mortality worldwide, is
characterized by complex genetic alterations that necessitate novel therapeutic approaches. This study
investigated the in vitro cytotoxic effects of two commercially available aromatherapy essential oil
blends (AUYK-1 and AUYK-2) on HT29 CRC cells and evaluated the interactions of their major
components with key proteins involved in CRC pathogenesis using in silico analyses.

Method: Based on HT29 sequence variations from the Cellosaurus database and literature, the
functional relationships of EGFR, KRAS, BRAF, NRAS, and PIK3CA were analyzed using the STRING
database, followed by Gene Ontology (GO) analysis. Molecular docking of the major blend components
(L-limonene, a-phellandrene, eugenol, nerolidol, and a-terpineol) against these targets was performed
using the deltapose.com platform. Cellular cytotoxicity was assessed using the WST-1 assay, with all
experiments performed in triplicate (n=3).

Results: GO analysis showed enrichment of the target proteins in epidermal growth factor receptor
signaling, catalytic activity, regulation of protein phosphorylation, and intracellular signal transduction.
Eugenol exhibited the strongest binding affinity for KRAS (-6.531 kcal/mol), whereas nerolidol showed
the highest affinity for EGFR (-6.322 kcal/mol) and PIK3CA (-6.197 kcal/mol). Overall, nerolidol
demonstrated the highest average binding affinity (-5.91 kcal/mol), while KRAS was the most
susceptible target (average -6.35 kcal/mol). WST-1 analysis revealed marked inhibition of HT29 cell
viability, with 1Cso values of 1/18000 for AUYK-1 and 1/19000 for AUYK-2 (final dilution).

Conclusion: The in vitro cytotoxicity and in silico docking results indicate that the tested essential oil
blends and their major components exert antiproliferative and cytotoxic effects on HT29 cells,
potentially through modulation of the EGFR/MAPK/PI3K signaling pathways. These findings support
further investigation of these natural compounds as potential targeted therapeutic agents for CRC.

Keywords: HT29, colorectal cancer, molecular docking, essential oil, cytotoxicity
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CrossFit Atletlerinde Hemoreolojik Adaptasyonlarin Belirlenmesi ve Performansla iliskisinin
Degerlendirilmesi

Leyla Abueid
Akdeniz Universitesi, Tip Fakiltesi, Fizyoloji Anabilim Dali, Antalya, Turkiye

Amag: Yiksek Yogunluklu Fonksiyonel Antrenman (High-Intensity Functional Training; HIFT), aerobik
egzersizler, direng egzersizleri ve fonksiyonel hareketleri iceren ve antrenmanlarin ylksek yogunlukta
gerceklestirildigi bir egzersiz modelidir. HIFT prensiplerine dayanan CrossFit antrenmanlari sirasinda
kalp hizi bireyin maksimal kalp hizinin %78-95'ine ulagsmakta, aerobik ve anaerobik enerji sistemleri eg
zamnah kullanilmaktadir. Dayanikhlik egzersizlerinden farkli olarak CrossFit, yliksek yogunluklu
yiklenmeler nedeniyle vaskiiler yatakta dinamik kayma gerilimi degisiklikleri olusturur. Bu degisken
shear stress profili, eritrosit deformabilitesi ve agregasyonu gibi hemoreolojik 6zellikleri etkileyebilir.
Dlzenli dayanikhlik egzersizlerinin eritrosit deformabilitesini artirdigi ve agregasyonu azalttig
gosterilmis olsa da, farkli egzersiz tiirlerinde farkli hemoreolojik adaptasyonlar bildirilmistir. Buna
karsin, degisken shear stress profiline maruz kalan diizenli CrossFit sporcularinda akut hemoreolojik
yanitlar heniiz arastirilmamistir. Bu calismada, tek bir CrossFit antrenmaninin hematokrit, eritrosit
deformabilitesi ve eritrosit agregasyonu Uzerindeki akut etkilerinin degerlendirilmesi amaclandi.
Yontem: Calismaya en az iki yildir diizenli CrossFit antrenmani yapan sporcular (n=8) dahil edildi.
Katilimcilara CrossFit benchmark antrenmanlarindan Kelly protokoll yaptirildi. Egzersiz 6ncesi ve
hemen sonrasinda vendz kan alinarak hematokrit, eritrosit deformabilitesi ve eritrosit agregasyonu
Olclildli. Performans gostergesi olarak Kelly antrenmanini tamamlama siiresi kaydedildi. Egzersiz
oncesi ve sonrasi 6lciimler GraphPad Prism 10.6.1 istatistik programi kullanilarak eslestirilmis t-testi ile
karsilastirildi  ve  p<0,05 olan deger istatistiksel olarak anlamhlik kabul edildi.
Bulgular: Kelly antrenmani sonrasinda hematokrit diizeyi egzersiz dncesine gére anlamli olarak artt
(p<0,05). Eritrosit agregasyonu anlaml diizeyde azalirken (p<0,05), eritrosit deformabilitesinde artis
egilimi gozlenmesine karsin bu degisiklik istatistiksel olarak anlamli bulunmadi. Atletlerin antrenmani
tamamlama sireleri ile eritrosit deformabiliteleri arasinda gli¢lii negatif korelasyon vardi (r=-0.97).
Sonug: Deneyimli atletlerde tek bir CrossFit antrenmani, hemokonsantrasyona ragmen eritrosit
agregasyonunu anlamli olarak azaltmis ve eritrosit deformabilitesinde iyilesme egilimi olusturmustur.
Bu bulgu, CrossFit sirasinda olusan degisken shear stress profilinin eritrositlerin reolojik 6zelliklerini
olumlu yonde etkileyebilecegini diistindiirmektedir. Eritrosit deformabilitesi ile performans arasindaki
glicli negatif korelasyon, reolojik adaptasyonlarin egzersiz performansina katkida bulunabilecegini
duslindirmektedir.

Anahtar Kelimeler: CrossFit, Eritrosit Agregasyonu, Eritrosit Deformabilitesi, HIFT

90



8. ULUSLARARASI KATILIMLI VE
37. ULUSAL BIYOFiziK it

KONGRESS

ANKARA UNIVERSITESI TIP FAKULTESI

¥ MORFOLOJI KAMPUST nyOfIZI k2026.ankara.edu.tr

S9
Hemorheological Adaptations to CrossFit Training and Their Relationship with Exercise
Performance

Leyla Abueid
Department of Physiology, Faculty of Medicine, Akdeniz University, Antalya, Tlrkiye

Aim: High-Intensity Functional Training (HIFT) combines aerobic exercise, resistance training, and
functional movements performed at high intensity. During HIFT-based CrossFit workouts, heart rate
reaches 78-95% of maximal heart rate, with simultaneous activation of aerobic and anaerobic energy
systems. Unlike endurance exercise, CrossFit induces dynamic changes in vascular shear stress because
of its high-intensity loading pattern. This variable shear stress profile may influence hemorheological
properties, including erythrocyte deformability and aggregation. Although regular endurance exercise
has been shown to improve erythrocyte deformability and reduce aggregation, different exercise
modalities elicit distinct hemorheological adaptations. However, acute hemorheological responses to
CrossFit have not yet been investigated. Therefore, this study evaluated the acute effects of a single
CrossFit workout on hematocrit, erythrocyte deformability, and erythrocyte aggregation.
Material and Methods: Eight athletes with at least two years of regular CrossFit training completed
the Kelly benchmark workout. Venous blood samples were collected immediately before and after
exercise to measure hematocrit, erythrocyte deformability, and erythrocyte aggregation. Workout
completion time was recorded as a measure of performance. Pre- and post-exercise values were
compared using a paired t-test in GraphPad Prism version 10.6.1, with statistical significance set at p <
0.05.

Results: Following the Kelly workout, hematocrit increased significantly compared with pre-exercise
values (p < 0.05). Erythrocyte aggregation decreased significantly (p < 0.05), whereas erythrocyte
deformability showed an increasing trend that did not reach statistical significance. Workout
completion time was strongly negatively correlated with erythrocyte deformability (r = -0.97).
Conclusion: A single CrossFit workout significantly reduced erythrocyte aggregation despite exercise-
induced hemoconcentration and showed a trend toward improved erythrocyte deformability in
experienced athletes. These findings suggest that the variable shear stress profile generated during
CrossFit may favorably influence erythrocyte rheology. The strong negative correlation between
erythrocyte deformability and workout performance further suggests that rheological adaptations
may be associated with exercise performance.

Keywords: CrossFit, Erythrocyte Aggregation, Erythrocyte Deformability, HIFT
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Yash Kardiyomiyositlerde Kalsiyum Kanallarinin Farmakolojik Modiilasyonunun In Vitro ve In Silico
Analizi

Umur Deniz Mendes?, Fatemeh Hosseinpourshirazi?, Yusuf Olgar®

*Ankara Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, Ankara, Tiirkiye
2Ankara Universitesi K&k Hiicre Enstitiisii, Ankara, Tiirkiye

3Ankara Universitesi, Tip Fakiltesi, Biyofizik Anabilim Dali, Ankara, Tiirkiye

Aim: Voltaj kapil kalsiyum kanallari, hiicre membraninda meydana gelen potansiyel farki degisimlerini
algilayarak hiicre ici sinyallere ¢eviren kanal proteinlerindendir. Kazein kinaz 2 inhibitori silmitasertib
(CX-4945), safra kanseri, kolanjiyokarsinoma ve medulloblastomada endikasyonu olan yetim ilagtir
(orphan drug). Bu ¢alismada, taze izole edilmis fare kardiyomiyositlerinde, glukagon benzeri peptid 1
(GLP-1) analogu liraglutidin ve CX-4945’in voltaj kanalli kalsiyum kanallarinda kapilama mekanizmasi
Uzerine etkileri elektrofizyolojik yontemler ile arastirilmis ve bilgisayar tabanli in silico modelleme
calismasi yaptmistir.
Yontem: Calismada yasl ve geng farelerden izole edilen kardiyomiyositler kullanilmistir. Tim hiicre
konfigirasyonunda (whole cell) patch clamp yontemi ile kalsiyum kanal akimlari (1Ca,L) 6l¢ctlmustir. In
silico calismalarda Cav1.2 protein yapisi Protein Data Bank (PDB) tizerinden AutoDock 4.2.6 yazilimi ile
indirilmis ve CX-4945 ile Cavl.2 arasinda molekiler kenetleme (molecular docking) yapilmistir. CX-
4945 baglanma bdlgeleri, iyi bilinen bir kalsiyum kanal bloker olan amlodipin ile karsilastiriimistir.
Bulgular: Akim - voltaj (I-V) grafiginde yash farelerin 1Ca,L yogunlugu azalmis, liraglutid kullaniminda
anlaml bir sekilde daha yiksek pik degerleri 6l¢tlmustir. Yash liraglutid hayvan grubundan elde edilen
kardiyomiyositlerde V1/2 degerinde hiperpolarize kayma gozlenirken, CX-4945 eklenmesi bu durumu
tersine cevirmistir. Benzer sekilde, CX-4945 uygulamasi, V1/2 inaktivasyon degerlerinde depolarize
edici bir kaymaya yol acmistir. V1/2 kayma degerleri, CX-4945 kanal kapilama 6zelliklerini bozdugunu
ve azalmis kanal uygunlugunu goéstermektedir. Molekiiler docking sonuclarina gore iki tane CX-4945
konformeri Cav1.2’nin dihidropiridin baglanma bélgesine baglanmakta (-9.8 kcal/mol ve -9.2 kcal/mol),
bir konformeri ise por olusturucu bolgeye baglanarak kalsiyum iyon akisina engel olmaktadir (-8.2
kcal/mol).

Sonug: in vitro ve in silico analizlerin sonuglarina gére CX-4945, yasa bagl olarak ve GLP-1 agonisti
varliginda Cav1.2 kanallarini modiile etmektedir. Elde edilen bulgular, kinaz sinyallemesi ve Cav1.2
regllasyonu arasindaki potansiyel baglantiyi ortaya koymaktadir. Calismanin bulgulari, terapotik
hedefleme ve yasa bagl kardiyovaskiiler sistem modiilasyonu agisindan g6z 6niinde bulundurulmalidir.

Anahtar Kelimeler: Elektrofizyoloji, Kalsiyum kanali, Kardiyomiyosit, Molekiiler Modelleme, Yama-
Kenetleme
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In Vitro and In Silico Analysis of the Pharmacological Modulation of Calcium Channels in Aged
Cardiomyocytes

Umur Deniz Mendes?, Fatemeh Hosseinpourshirazi?, Yusuf Olgar®

'Ankara University, Faculty of Pharmacy, Department of Pharmacology, Ankara, Tirkiye
2Ankara University Stem Cell Institute, Ankara, Tiirkiye

3Ankara University Faculty of Medicine Department of Biophysics, Ankara, Tiirkiye

Aim: Voltage-gated calcium channels are key transducers of cellular signaling in response to changes
in membrane potential. Silmitasertib (CX-4945), a casein kinase 2 inhibitor, is an orphan drug
investigated for biliary cancer, cholangiocarcinoma, and medulloblastoma. In this study, we
hypothesized a potential relationship between GLP1 receptor agonists (Liraglutide) and CX-4945 on
channel gating, and investigated their effects using electrophysiological techniques and in silico
computer-based modeling in freshly isolated cardiomyocytes.
Material and Methods: Freshly isolated cardiomyocytes from adult and aged mice used the study.
Patch clamp recordings were performed for calcium channel currents (ICa,L) under whole-cell
configuration. For in silico study, Cav1.2 structure was extracted from Protein Data Bank and AutoDock
4.2.6 software was used for molecular docking. Binding sites were compared with a well-known
calcium channel inhibitor, amlodipine.
Results: The |-V relationship showed that liraglutide significantly increased peak ICa,L density in Adult
cardiomyocytes, whereas Aged cells exhibited reduced current amplitudes. Analysis of steady-state
activation revealed a significant hyperpolarizing shift in V1/2 in the Aged+Lirag group compared with
aged cardiomyocytes, while CX-4945 reversed this effect by inducing a depolarizing shift. Similarly, CX-
4945 caused a significant depolarizing shift in the inactivation V1/2, indicating altered channel gating
properties and reduced channel availability. According to molecular docking results, two CX-4945
conformers are binding to dihydropyridine binding site of Cav1.2 with a binding energy of -9.8 kcal/mol
and -9.2 kcal/mol, and one conformer is binding to pore forming site with a binding energy of -8.2
kcal/mol.

Conclusion: In vitro and in silico analyses demonstrate that CX-4945 differentially modulates Cav1.2
channel activity under GLP-1 receptor agonism in an age-dependent manner. These findings highlight
a potential mechanistic interaction between kinase signaling and calcium channel regulation that may
be relevant for age-related cardiovascular modulation and therapeutic targeting.

Keywords: Electrophysiology, Calcium channel, Cardiomyocyte, Molecular Docking, Patch-Clamp
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Periferik Sinirlerde iletim Hizi Dagiliminin Dolayli Tahmini igin Uyaran Siddetine Bagh Bilesik
Aksiyon Potansiyeli Analizi

Seckin Tuncer, Sinan Degirmenci
Eskisehir Osmangazi Universitesi Tip Fakiiltesi, Biyofizik Anabilim Dali, Eskisehir, Tiirkiye

Amag: Klinik norofizyolojideki geleneksel ydontemler, periferik sinirlerde ¢ogunlukla en hizli ileten lif
grubunu degerlendirir; yavas ileten liflerdeki patolojiler ise gézden kacabilir. Sinir iletim Hiz Dagilimi
(SIHD) bu sinirlihgr asmak icin yararli olsa da karmasik hesaplamalar ve teknik uzmanlik gerektirmesi
nedeniyle kullanimi sinirhdir.
Amag¢: Bu calismada, farkli caplardaki aksonlarin uyarilabilirlik esiklerinin farkli olmasindan
yararlanarak, uyaran siddeti modiilasyonu ile SIHD’nin dolayl olarak tahmin edilip edilemeyecegi
arastirildi.

Yontem: Eriskin Wistar albino sicanlardan izole edilen siyatik sinirler (n=8), 36,5+0,5 °C’de fizyolojik
Krebs solisyonunda test edildi. Bilesik aksiyon potansiyelleri (BAP) suction elektrodu ile kaydedildi.
Supramaksimal uyariyla elde edilen BAP’lardan tek lif aksiyon potansiyeli modelleri kullanilarak
referans SIHD hesaplandi. Ardindan 0,01 ms ve 0,1 ms sabit siireli submaksimal uyaranlarin kademeli
artirilmasiyla BAP yanitlari kaydedildi. Veriler normalize edilerek SiHD histogramlari olusturuldu ve
referans yontemle karsilastirildi.
Bulgular: Uyaran siddetine bagli BAP yanitlarindan elde edilen normalize histogramlar, referans SIHD
histogramlariyla genel olarak uyumlu bulundu. Onerilen yaklasim, hizli, orta ve yavas iletim hizi
gruplarinin referans yonteme benzer bicimde ayrisabildigini gosterdi. Bununla birlikte, 6rnekler arasi
degiskenlik belirgindi ve standart hata gorece yuksekti.
Sonug: Bulgular, uyaran siddetine bagli BAP analizinin periferik sinirlerde SIHD’nin dolayli tahmini igin
potansiyel vadeden bir yaklasim olabilecegini gostermektedir. Daha genis 6rneklemli calismalar
yontemin glivenilirligini artirabilir. Ayrica ilag, patoloji veya toksisite etkilerinin degerlendirilmesinde
histogram karsilastirmalarina ek olarak sigmoidal fitting yaklasiminin daha duyarh bilgi saglayabilecegi
duslintlmektedir.

Bu calisma, Eskisehir Osmangazi Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi (BAP)
tarafindan [Proje Kodu: TSA-2025-3281] numarali proje kapsaminda desteklenmistir.

Anahtar Kelimeler: Bilesik aksiyon potansiyeli, Periferik sinir, Sinir iletim hizi dagilimi, Siyatik sinir,
Uyaran siddeti
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Stimulus Intensity-Dependent Compound Action Potential Analysis as an Indirect Estimator of
Conduction Velocity Distribution in Peripheral Nerves

Seckin Tuncer, Sinan Degirmenci
Eskisehir Osmangazi University Faculty of Medicine, Department of Biophysics, Eskisehir, Tirkiye

Aim: Conventional clinical neurophysiological methods mainly assess the fastest-conducting fiber
population of peripheral nerves, whereas abnormalities affecting slower fibers may remain
undetected. Conduction velocity distribution (CVD) analysis may overcome this limitation; however,
its use is restricted by computational complexity and technical requirements.
Aim: This study investigated whether CVD could be indirectly estimated by modulating stimulus
intensity, based on the different excitability thresholds of axons with different diameters.
Material and Methods: Sciatic nerves isolated from adult Wistar albino rats (n=8) were examined in
physiological Krebs solution at 36.5+0.5 °C. Compound action potentials (CAPs) were recorded using a
suction electrode. Reference CVD was calculated from supramaximal CAPs using single-fiber action
potential models. Subsequently, CAP responses were recorded during stepwise increases in
submaximal stimulus intensity using fixed pulse durations of 0.01 ms and 0.1 ms. Data were
normalized, CVD histograms were generated, and the proposed method was compared with the
reference approach.
Results: Normalized histograms derived from stimulus intensity—dependent CAP responses showed
overall agreement with reference CVD histograms. The proposed approach demonstrated a
comparable separation of fast, medium, and slow conduction velocity groups. However, inter-sample
variability = was evident, and the standard error remained relatively  high.
Conclusion: These findings suggest that stimulus intensity—dependent CAP analysis may represent a
promising indirect approach for estimating CVD in peripheral nerves. Larger sample sizes are required
toimprove reliability. In addition, sigmoidal fitting of stimulus intensity—dependent CAP responses may
provide more sensitive information than histogram comparisons alone when evaluating
pharmacological, pathological, or toxic effects.

This study was supported by the Scientific Research Projects Coordination Unit of Eskisehir
Osmangazi University under Grant No. [TSA-2025-3281].

Keywords: Compound action potential, Conduction velocity distribution, Peripheral nerve, Sciatic
nerve, Stimulus intensity
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KABG Yapilan Aterosklerotik Hastalarda Serum Aliiminyum, Arsenik, Bor ve Selenyum ile Plazma
Nitrik Oksidin Etkisi

Denizhan Karis?, Duygu Tarhan?, Kamil Boyacioglu?, Cengiz Kdksal*, Alev Meltem Ercan®

1Saglik Bilimleri Universitesi, Hamidiye Uluslararasi Tip Fakdiltesi, Biyofizik Anabilim Dali, istanbul
2Bahcesehir Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, istanbul, Tiirkiye

3istanbul Universitesi-Cerrahpasa, Kardiyoloji Enstitiisii, Kalp Ve Damar Cerrahisi Anabilim Dal,
istanbul, Tiirkiye

*Medipol Acibadem Bélge Hastanesi, istanbul, Tiirkiye

Sistanbul Universitesi-Cerrahpasa, Cerrahpasa Tip Fakdiltesi, Biyofizik Anabilim Dali, istanbul, Turkiye

Amag: Eser elementler (EE), birgok fizyolojik ve patolojik inflamatuar siiregte kritik 5neme sahiptir.
EE’'in eksikligi ve/veya fazlahgl ve toksik element ylkl, patolojik mekanizmalar araciligiyla
ateroskleroza ve hatta homeostazi bozan toksik klinik belirtilere yol agmaktadir. Vaskiiler saghk ve
vaskiler dilatasyonun diizenlenmesi igin kritik bir biyomekanik belirte¢ olan endotel kaynakl plazma
nitrik oksit (NO), aterosklerotik siirecte inflamasyon ve oksidatif stresle yakindan iliskilidir. Bu calisma,
koroner arter bypass greft ameliyati (KABG) geciren 33 erkek aterosklerotik hastada, toksik elementler
olarak alliminyum (Al) ve arsenik (As) ile EE’den bor (B) ve selenyumun (Se) plazma NO ile birlikte
etkisini arastirmayi amaclamistir.
Yontem: Operasyon oncesi ve sonrasinda serum EE ve toksik elementler, indiktif olarak eslestirilmis
plazma-optik emisyon spektrofotometresi kullanilarak 6l¢tildi ve plazma NO duizeyleri ticari ELISA kiti
kullanilarak olctlda.
Bulgular: Post-op serum Al ve B dizeyleri, pre-op degerlere gore istatistiksel olarak daha yiliksekti
(sirasiyla; p<0,001 ve p<0,05). Post-op serum Se ve plazma NO dizeyleri, pre-op degerlerden anlamli
derecede daha duslikti (sirasiyla; p<0,01 ve p<0,001). Post-op serum As diizeyleri, pre-op degerlerden
anlaml bir fark olmaksizin daha yiksekti. Post-op serum Se, post-op plazma NO ile pozitif korelasyona
sahipti. Ayrica, post-op serum Al ve B, plazma NO ile negatif korelasyon gosterdi.
Sonug: Bu calisma, KBAG ameliyatinin erken evresinde olasi inflamasyonun tetiklendigini ve serum B
ile plazma NO'nun oksidatif stresi dengelemek, optimal kan akisini ve doku oksijenasyonunu saglamak
icin tiketildigini gostererek, serum Al ve B diizeylerinde artis ve serum Se ile plazma NO diizeylerinde
azalma egilimini vurgulamaktadir. Sonug olarak, aterosklerotik hastalarin tedavisi ve takibi sirasinda ve
biliylk bir operasyon olan KBAG'nin neden oldugu inflamasyon siirecinde, pre-op ve post-op donemde
serum Al, As, B ve Se ile plazma NO diizeyleri izlenerek min6r patolojik degisimler aydinlatilabilir.

Anahtar Kelimeler: Ateroskleroz, Eser elementler, KABG, Toksik elementler
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The Effect of Serum Aluminium, Arsenic, Boron and Selenium, and Plasma Nitric Oxide in
Atherosclerotic Patients Underwent CBAG

Denizhan Karis?, Duygu Tarhan?, Kamil Boyacioglu?, Cengiz Kdksal*, Alev Meltem Ercan®

'Health Sciences University, Hamidiye International Medical Faculty, Biophysics Department, Istanbul
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“Medipol Acibadem District Hospital, Istanbul, Tiirkiye

®Istanbul University-Cerrahpasa, Cerrahpasa Medical Faculty, Biophysics Department, Istanbul,
Turkiye

Aim: Trace elements (TEs) possess crucial roles in many physiological and pathological inflammatory
process. Deficiencies an/or excess amounts of TEs and burden of toxic elements are known to induce
atherosclerosis via pathological mechanisms and even toxic clinical manifestations disturbing
homeostasis. Endothelium derived plasma nitric oxide (NO)-a biomechanical marker crucial for
vascular health and modulation of vascular dilatation- is closely related with inflammation and
oxidative stress during atherosclerotic process. The present study aimed to investigate the effect of
alumimium (Al) and arsenic (As) as toxic elements, and selected TEs as boron (B) and selenium (Se)
accompanied with plasma NO in 33 male atherosclerotic patients inevitably underwent coronary
artery by-pass graft operation (CBAG).
Material and Methods: Serum trace and toxic elements were measured using inductively coupled
plasma-optical emission spectrophotometer and plasma NO levels were measured by commercial
ELISA kit pre-operatively and post-operatively.
Results: Post-op serum Al and B levels were statistically higher than post-op levels (p<0.001 and
p<0.05, respectively). Post-op serum Se and plasma NO levels were significantly lower than post-op
levels (p<0.01 and p<0.001, respectively). Post-op serum As levels were higher than pre-op levels
without significancy. Post-op serum Se was positively correlated with post-op plasma NO. Besides,
post-op  serum Al and B were negatively correlated with plasma NO.
Conclusion: The present study emphasized on tendency of increased serum Al and B and decreased
serum Se and plasma NO possibly indicating induced inflammation in early phase of CBAG surgery and
consumption of serum B and plasma NO to balance oxidative stress and to maintain optimal blood
flow and tissue oxygenation post-operatively. In conclusion, serum Al, As, B and Se, and plasma NO
might be monitored to enlighten minor pathological alterations during treatment and follow-up of
atherosclerotic patients and also pre-operatively and post-operatively for CBAG, a major surgery
inducing an extra inflammation interval.

Keywords: Atherosclerosis, CABG, Trace elements, Toxic elements
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Kronik hepatit b enfeksiyonunda demir parametrelerinin biyofiziksel 5nemi

Fehim Korkmaz
Agri ibrahim Cecen Universitesi, Dogubayazit Ahmed-i Hani MYO, Tibbi Hizmetler ve Teknikler
Bollmu, Agri, Turkiye

Amag: GCalismanin amaci, kronik hepatit B hastalarinda serum demir, ferritin ve demir baglama
kapasitesi duzeyleri ile karaciger inflamasyonu arasindaki iliskinin biyofiziksel olarak ortaya
konulmasidir.

Yontem: Calismaya enfeksiyon hastaliklari kliniginde takip edilen 15 tedavi alan kronik hepatit B
hastasi, 15 inaktif hepatit B virlisti (HBV) tasiyicisi ve 15 saglkli gonilli olmak tizere toplam 45 birey
dahil edildi. Katimcilar klinik, serolojik ve HBV deoksiribontikleikasit (DNA) diizeylerine gore (i¢ gruba
ayrildi. Oral veya parenteral demir tedavisi alan, daha dnce anemi tanisi konmus ya da aktif kanama
veya kanamali hastaligi bulunan bireyler calisma disi birakildi. Serum demir ve toplam demir baglama
kapasitesi dizeyleri Beckman AU780 otoanalizériinde kolorimetrik yontemle, ferritin dizeyleri ise
Beckman Coulter DxI 800 cihazinda immiinoassay yontemiyle Olclldl; hepatit serolojik belirtecleri
ELISA ydntemiyle analiz edildi. istatistiksel analizler SPSS 20.0 programi kullanilarak gerceklestirildi;

gruplar arasi  karsilastirmalarda  Kruskal-Wallis  testi, degiskenler arasindaki iliskilerin
degerlendirilmesinde Spearman sira korelasyon analizi kullanildi ve p<0,05 istatistiksel olarak anlamli
kabul edildi.

Bulgular: Serum demir ve ferritin dlizeyleri agisindan gruplar arasinda istatistiksel olarak anlamli fark
saptanmamis (sirasiyla p=0,075 ve p=0,199), ancak her iki parametrenin de tedavi alan kronik hepatit
B grubunda daha yiiksek oldugu gozlenmistir. Demir baglama kapasitesi acisindan gruplar arasinda
anlamli fark belirlenmis (p=0,038) ve en yiksek degerler saglikli kontrol grubunda, en disilik degerler
ise tedavi alan kronik hepatit B hastalarinda saptanmistir.
Sonug: Kronik hepatit B enfeksiyonunda gézlenen demir metabolizmasi degisiklikleri, inflamasyon ve
karaciger fonksiyonlarindaki bozulmaya bagh olarak demirin tasinma ve baglanma dinamiklerinin
etkilenebilecegini diisiindiirmektedir. Ozellikle demir baglama kapasitesindeki anlamli azalma, demir
homeostazinin biyofiziksel ve biyokimyasal dengesinde degisime isaret etmekte olup, demir
parametrelerinin  hastaligin  klinik degerlendiriimesinde tamamlayici biyobelirtecler olarak
kullanilabilecegini dislindirmektedir.

Anahtar Kelimeler: biyofizik, demir metabolizmasi, demir parametreleri, Hepatit B viriisu, karaciger
inflamasyonu
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Biophysical significance of iron parameters in chronic hepatitis b infection

Fehim Korkmaz
Agri ibrahim Cecen University, Dogubayazit Ahmed-i Hani Vocational School, Department of Medical
Services and Techniques, Agri, Tlirkiye

Aim: This study aimed to investigate, from a biophysical perspective, the relationship between serum
iron, ferritin, total iron-binding capacity, and hepatic inflammation in patients with chronic hepatitis
B.

Material and Methods: Forty-five individuals were included: 15 patients with chronic hepatitis B
receiving treatment, 15 inactive hepatitis B virus (HBV) carriers, and 15 healthy volunteers followed at
the Infectious Diseases Clinic. Participants were classified into three groups according to clinical,
serological, and HBV deoxyribonucleic acid (DNA) findings. Individuals receiving oral or parenteral iron
therapy, those previously diagnosed with anemia, and those with active bleeding or bleeding disorders
were excluded. Serum iron and total iron-binding capacity were measured colorimetrically using a
Beckman AU780 autoanalyzer, whereas ferritin was determined by immunoassay using the Beckman
Coulter DxI 800 system. Hepatitis serological markers were analyzed by ELISA. Statistical analyses were
performed using SPSS version 20.0. Group comparisons were conducted using the Kruskal-Wallis test,
and relationships between variables were assessed by Spearman's rank correlation analysis. A p-value
<0.05 was considered statistically significant.
Results: No statistically significant differences were found among the groups for serum iron or ferritin
levels (p=0.075 and p=0.199, respectively), although both parameters were higher in the treated
chronic hepatitis B group. Iron-binding capacity differed significantly among the groups (p=0.038), with
the highest levels in healthy controls and the lowest levels in treated chronic hepatitis B patients.
Conclusion: Alterations in iron metabolism in chronic hepatitis B suggest that iron transport and
binding dynamics may be influenced by hepatic inflammation and impaired liver function. The
significant reduction in iron-binding capacity indicates disruption of the biophysical and biochemical
balance of iron homeostasis. These findings suggest that iron-related parameters may provide
complementary information as potential biomarkers in the clinical evaluation and follow-up of chronic
hepatitis B.

Keywords: biophysics, Hepatitis B virus, hepatic inflammation, iron metabolism, iron parameters
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Lamium purpureum bitkisinin HCT-116 kolon kanseri hiicre hattinda antikanser etkisinin
incelenmesi
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Amag: Kolon kanseri, diinya genelinde yuksek mortalite oranina sahiptir. Mevcut kemoterapdtiklerin
yan etkileri nedeniyle bitkisel kaynakli dogal bilesenlerin antikanser potansiyellerinin arastiriimasi
o6nemlidir. Bu ¢alisma, Lamium purpureum ekstre/fraksiyonlarinin insan kolon kanseri (HCT-116) ve
normal kolon fibroblast (CCD-18Co) hiicre hatlari Uzerindeki biyolojik etkilerini degerlendirmeyi
amaclamaktadir.

Yéntem: Lamium purpureum ekstre/fraksiyonlarinin sitotoksik aktivitesi Cell Counting Kit-8 (CCK-8)
yontemi ile 24, 48 ve 72 saatlik inklibasyon siirelerinde belirlenmistir. Apoptotik stireci degerlendirmek
icin mitokondriyal membran potansiyeli (MMP) degisimleri JC-1 boyasi kullanilarak incelenmistir.
Sinyal kaskadini aydinlatmak amaciyla kaspaz-3/7 ve -9 aktiviteleri her iki hicre hattinda analiz
edilmistir.

Bulgular: Lamium purpureum etil asetat (LPEA) fraksiyonu, diger ekstre/fraksiyonlara (etanol, sulu
etanol, kloroform, n-hekzan) goére yliksek secicilik indeksi (SI) gostermistir. Yari maksimum inhibitor
konsantrasyonu (IC50) 24, 48 ve 72 saat icin HCT-116 hiicrelerinde sirasiyla 43, 33 ve 13 pg/mL; CCD-
18Co hiicrelerinde ise 30, 31 ve 31 ug/mL olarak belirlenmistir. MMP analizi, LPEA’nin doza ve zamana
bagl olarak HCT-116 hiicrelerinde mitokondriyal membran bitlnlGglini bozdugunu gostermistir.
Kaspaz aktiviteleri incelendiginde, HCT-116 hicrelerinde kaspaz-3/7 aktivitesinde anlamli artis
saptanirken, kaspaz-9 aktivitesinde degisiklik goriilmemistir. CCD-18Co hiicrelerinde ise kaspaz
aktivitelerinde herhangi bir artis belirlenmemistir.
Sonug: Elde edilen veriler, LPEA fraksiyonunun HCT-116 hiicrelerinde yiiksek bir segicilik ile apoptozu
tetikledigini dogrulamaktadir. MMP depolarizasyonu ve kaspaz-3/7’deki belirgin artis, fraksiyonun
apoptotik kaskadi aktive ettigini kanitlamaktadir. Bu sonuglar, LPEA’nin kolon kanseri tedavisinde
duslik sistemik toksisiteye sahip yeni bir dogal terapotik aday olarak ileri diizey arastirmalarda
degerlendirilmesi gerektigini desteklemektedir.

Bu calisma Marmara Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan TYL-2025-
11578 nolu proje kapsaminda desteklenmistir.

Anahtar Kelimeler: Apoptoz, HCT-116, kolon kanseri, lamium purpureum, sitotoksisite
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Investigation of anticancer effect of Lamium purpureum extracts on HCT-116 colon cancer cell line

irem Atlihan?, Biisra Nur Delibalta?, Pinar Mega Tiber?

!Marmara University Institute of Health Sciences, Department of Biophysics, Istanbul; Marmara
University School of Medicine, Department of Biophysics, Istanbul, Tirkiye

2Marmara University Institute of Health Sciences, Department of Biophysics, Istanbul, Tiirkiye
3Marmara University School of Medicine, Department of Biophysics, Istanbul, Tiirkiye

Aim: Colon cancer has a high mortality rate globally. Investigating the anticancer potential of plant-
derived natural compounds is essential due to the side effects of current chemotherapeutic drugs. This
study aims to evaluate the biological effects of Lamium purpureum extract/fractions on human colon
cancer (HCT-116) and normal colon fibroblast (CCD-18Co) cell lines.
Methods: The cytotoxic activity of Lamium purpureum extract/fractions was determined using the Cell
Counting Kit-8 (CCK-8) at incubation times of 24, 48, and 72 hours. Mitochondrial membrane potential
(MMP) changes were examined using JC-1 dye to evaluate the apoptosis. Caspase-3/7 and -9 activities
were analyzed in both cell lines to elucidate the signaling cascade.
Results: The Lamium purpureum ethyl acetate (LPEA) fraction showed a high selectivity index (SI)
compared to other extract/fractions (ethanol, aqueous ethanol, chloroform, n-hexane). The half-
maximum inhibitory concentration (IC50) was determined to be 43, 33, and 13 pg/mL in HCT-116 cells
and 30, 31, and 31 pg/mL in CCD-18Co cells for 24, 48, and 72 hours, respectively. MMP analysis
showed that LPEA disrupted mitochondrial membrane integrity in HCT-116 cells in a dose- and time-
dependent manner. When caspase activities were examined, a significant increase in caspase-3/7
activity was detected in HCT-116 cells, while no change was observed in caspase-9 activity. No increase
in caspase activity was detected in CCD-18Co cells.
Conclusion: The findings confirm that the LPEA fraction selectively induces apoptosis in HCT-116 cells.
The significant increase in MMP depolarization and caspase-3/7 activity demonstrates that the fraction
activates the apoptotic cascade. These results support the further evaluation of LPEA as a novel natural
therapeutic candidate with low systemic toxicity in the treatment of colon cancer.

This work has been supported by Marmara University Scientific Research Projects Coordination Unit
under grant number TYL-2025-11578.

Keywords: Apoptosis, colon cancer, cytotoxicity, HCT-116, lamium purpureum
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Testis kanseri gelisiminde MMP-2 (-735 C/T) gen varyasyonunun sistemik inflamasyon profili ve
tiimor progresyonu lzerindeki etkileri

Nevra Alkanli?, Arzu Ay?, Gokhan Cevik®, Hakan Akdere?, Siileyman Serdar Alkanh?!
'Hali¢ Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dal, istanbul, Tiirkiye

Trakya Universitesi, Tip Fakiltesi, Biyofizik Anabilim Dali, Edirne, Tiirkiye

3Trakya Universitesi, Tip Fakiiltesi, Uroloji Anabilim Dali, Edirne, Tiirkiye

Amag: Bu calismanin amaci, Matriks Metalloproteinaz-2 (MMP-2) (-735 C/T) gen varyasyonunun testis
kanseri gelisimindeki genetik yatkinlik roliini belirlemek ve bu gen varyasyonunun sistemik
inflamasyon profili ve timor progresyonu Gzerindeki etkilerini arastirmaktir.
Yontem: GCalismamiz 86 testis kanseri tanisi almis hasta ve 84 saglikli kontrol ile gergeklestirilmigtir.
MMP-2 (-735 C/T) gen varyasyonu icin alel frekanslari belirlenmistir. Bu gen varyasyonunun gruplar
arasinda genotip dagilimlari karsilastirilmistir. Ayrica risk tahmini icin lojistik regresyon analizi
kullanilarak OR degerleri hesaplanmistir. Hastalarin sistemik inflamasyon profiline gére genotip
dagilimlan karsilastirilmistir ve timor progresyonu analiz edilmistir.
Bulgular: Hasta grubunda C alel frekansi (%72.09) kontrol grubuna gore anlamli derecede yiksek
belirlenmistir. Lojistik regresyon analizine gére, homozigot CC genotipinin testis kanseri riskini 2.23 kat
artirdigl (OR: 2.231, p=0.012), TT genotipinin ise hastaliktan koruyucu oldugu (OR: 0.154, p<0.001)
gosterilmistir. Bu gen varyasyonunun genotip dagilimlari ve inflamasyon profili arasinda ileri diizeyde
anlamli iliskiler saptanmistir (p<0.01). Yiiksek enzim ekspresyonu ile iliskili CC genotipinde
proinflamatuvar ve trombotik belirtecler en yiiksek seviyelerde belirlenmistir. Buna karsin, koruyucu
TT genotipinde inflamasyonun baskilandigl, antitimoéral imminite gostergesi degerinin arttig
saptanmigtir. TUmor progresyon analizine gore ise, CC genotipli hastalarin %76.7'sinin derin doku
invazyonu yapmis T2 evresinde kiimelendigi, TT genotipli olgularin %80'inin ise en erken form olan T1a
evresinde sinirh kaldigi gozlenmistir (p<0.001).
Sonug: Sonug olarak, MMP-2 (-735 C/T) gen varyasyonunun testis kanserinde genetik risk profilini
belirleme rollinlin yanisira, timorin invaziv progresyon yetenegini ve sistemik inflamatuvar
mikrogevresini dogrudan modiile eden kritik bir genetik biyobelirte¢ olabilecegi 6ngoriilmektedir.

Anahtar Kelimeler: Testis kanseri, MMP-2 gen varyasyonu, sistemik inflamasyon, timor
progresyonu, hematolojik belirtecler
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Effects of MMP-2 (-735 C/T) gene variation on systemic inflammation profile and tumor
progression in testicular cancer development

Nevra Alkanli?, Arzu Ay?, Gokhan Cevik®, Hakan Akdere?, Siileyman Serdar Alkanh?!
!Department of Biophysics, Faculty of Medicine, Hali¢ University, Istanbul, Tiirkiye
2Department of Biophysics, Faculty of Medicine, Trakya University, Edirne, Tiirkiye
3Department of Urology, Faculty of Medicine, Trakya University, Edirne, Tiirkiye

Aim: The aim of this study was to determine the role of the Matrix Metalloproteinase-2 (MMP-2) (-
735 C/T) gene variation in genetic predisposition to testicular cancer development and to investigate
the effects of this gene variation on systemic inflammation profile and tumor progression.
Material and Methods: Our study was conducted with 86 patients diagnosed with testicular cancer
and 84 healthy controls.Allele frequencies for the MMP-2 (-735 C/T) gene variation were determined.
Genotype distributions of this gene variation were compared between groups. Additionally, OR values
were calculated using logistic regression analysis for risk prediction. Genotype distributions were
compared according to the patients' systemic inflammation profile, and tumor progression was
analyzed.

Results: The frequency of the C allele (72.09%) was found to be significantly higher in the patient group
compared to the control group. According to logistic regression analysis, the homozygous CC genotype
increased the risk of testicular cancer 2.23-fold (OR: 2.231, p=0.012), while the TT genotype was
protective against the disease (OR: 0.154, p<0.001).Highly significant associations were found between
the genotype distributions of this gene variation and the inflammation profile
(p<0.01).Proinflammatory and thrombotic markers were found at the highest levels in the CC
genotype, which is associated with high enzyme expression.In contrast, it was found that inflammation
was suppressed and the antitumor immunity marker value was increased in the protective TT
genotype.According to tumor progression analysis, 76.7% of patients with the CC genotype were
clustered in the T2 stage with deep tissue invasion, while 80% of cases with the TT genotype remained
limited to the earliest form, Tla (p<0.001).
Conclusion: In conclusion, it is predicted that the MMP-2 (-735 C/T) gene variation may be a critical
genetic biomarker that directly modulates the genetic risk profile of testicular cancer, as well as the
tumor's invasive progression capacity and systemic inflammatory microenvironment.

Keywords: Testicular cancer, MMP-2 gene variation, systemic inflammation, tumor progression,
hematological markers
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Lipopolisakkarit ile indiiklenen Sepsiste Magnezyum Malatin Kas Dokusu Uzerindeki Koruyucu
Etkilerinin incelenmesi
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Amag: Sepsis, enfeksiyona karsi disregiile konak yanitina bagli organ disfonksiyonu olup, patofizyolojik
mekanizmalari tam olarak aydinlatilamamustir. inflamasyonun yani sira oksidan/antioksidan dengenin
bozulmasinin hastaligin ilerlemesinde nemli rol oynadigi bilinmektedir. Bu calismada, deneysel sepsis
modelinde magnezyum malat (MgM) uygulamasinin iskelet kasi Gizerindeki olasi antiinflamatuvar ve
antioksidan etkilerinin degerlendirilmesi amaclanmistir.
Yéntem: Sprague Dawley sicanlari li¢ gruba ayrildi (n=7/grup): Grup 1 (Kontrol) tek doz intraperitoneal
(i.p.) steril salin alirken, Grup 2 (LPS) tek doz 8 mg/kg lipopolisakkarit (LPS) i.p. uygulanarak sepsis
modeli olusturuldu. Grup 3 (LPS+MgM) ise LPS uygulamasini takiben bir saat sonra 200 mg/kg MgM
i.p. aldi. Uygulamadan alti saat sonra gluteus superficialis kasindan elektromiyografik kayitlar alinarak
ortalama motor Unite potansiyeli (MUP) degerleri dlciildii. Ardindan hayvanlar sakrifiye edilerek kas
dokularinda malondialdehit (MDA), katalaz (CAT), glutatyon (GSH), interlokin-6 (IL-6) ve miyostatin
dizeyleri ile bakir (Cu), c¢inko (Zn) ve demir (Fe) konsantrasyonlari analiz edildi.
Bulgular: MUP degerlerinin Grup 2’de Grup 1’e kiyasla anlamli diizeyde azaldig saptanmistir (P=0,023).
GSH dizeylerinin Grup 2'de Grup 1’e gore arttig1 (P<0,05), miyostatin seviyelerinin azaldigi (P<0,05) ve
Fe konsantrasyonlarinin yikseldigi belirlenmistir (P<0,05). Grup 3’te ise miyostatin dizeylerinin Grup
1’e gore azaldigl (P<0,01) ve IL-6 diizeylerinin arttigl saptanmistir (P<0,01). Ayrica MDA diizeylerinin
Grup 3'te Grup 2’'ye kiyasla azaldig belirlenmistir (P<0,05).
Sonug: LPS ile indliklenen sepsis modelinde iskelet kasi aktivasyonunun belirgin sekilde azaldigi, MgM
uygulamasinin ise oksidatif hasari azalttigi belirlenmistir. MgM’in inflamasyon ve oksidatif stres
Uzerindeki dlzenleyici etkilerinin sepsis siddeti ile iliskili olabilecegi dlstnilmektedir. Bu
mekanizmalarin daha ayrintili sekilde aciklanabilmesi icin ileri deneysel ¢alismalara ihtiya¢ vardir.

TUBITAK (Proje numarasi 1919B012423688) ve SAU BAPK tarafindan (Proje numarasi 2024-25-60-
184) desteklenmistir.

Anahtar Kelimeler: gluteus superficialis kasi, inflamasyon, magnezyum, oksidatif stres, sepsis
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Aim: Sepsis is organ dysfunction due to a dysregulated host response to infection, and its
pathophysiological mechanisms are not fully understood. Besides inflammation, it is known that
disruption of the oxidant/antioxidant balance plays a significant role in disease progression. This study
aimed to evaluate the potential anti-inflammatory and antioxidant effects of magnesium malate
(MgM) on skeletal muscle in an experimental sepsis model.
Material and Methods: Sprague Dawley rats were divided into three groups (n=7/group): Group 1
(Control) received a single intraperitoneal (i.p.) injection of sterile saline, while Group 2 (LPS) was
administered a single 8 mg/kg lipopolysaccharide (LPS) i.p. to induce sepsis. Group 3 (LPS+MgM), LPS
was followed one hour later by an i.p. injection of 200 mg/kg MgM. Six hours after the intervention,
electromyographic recordings were obtained from the gluteus superficialis muscle to measure mean
motor unit potential (MUP) values. Subsequently, animals were sacrificed, and muscle tissues were
analyzed for malondialdehyde (MDA), catalase (CAT), glutathione (GSH), interleukin-6 (IL-6), and
myostatin  levels, also copper (Cu), zinc (Zn), and iron (Fe) concentrations.
Results: MUP values were significantly decreased in Group 2 compared to Group 1 (P=0.023). GSH
levels were increased in Group 2 compared to Group 1 (P<0.05), myostatin levels were decreased
(P<0.05) and Fe concentrations were increased (P<0.05). In Group 3, myostatin levels were significantly
lower compared to Group 1 (P<0.01), IL-6 levels were significantly higher (P<0.01). Additionally, MDA
levels were significantly reduced in Group 3 compared to Group 2 (P<0.05).
Conclusion: In the LPS-induced sepsis model, skeletal muscle activity was significantly reduced, while
MgM administration reduced oxidative damage. The regulatory effects of MgM on inflammation and
oxidative stress may be associated with sepsis severity. Further experimental studies are required to
elucidate these mechanisms in greater detail.

Supported by TUBITAK (Project number 1919B012423688) and SAU BAPK (Project number 2024-25-
60-184).

Keywords: gluteus superficialis muscle, inflammation, magnesium, oxidative stress, sepsis
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Aldosteron Antagonisti Spironolakton’un Glioblastoma ve Néroblastoma Hiicre Serileri Uzerine
Sitotoksik ve Genotoksik Etkilerinin incelenmesi

Guldeniz Sekerci, Suat Tekin
inéni Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Malatya, Turkiye

Amag: Glioblastoma multiforme, eriskinlerde en sik goriilen ve en agresif primer beyin timéri olup
koétl prognoza sahiptir. Noroblastoma ise c¢ocukluk caginin en sik gorilen ekstrakraniyal solid
tumoridur ve klinik seyri oldukga degiskendir. Her iki timor de sinir sistemi kaynakli olup tedavi direnci
gelistirmeleri nedeniyle yeni tedavi stratejilerine ihtiya¢ duyulmaktadir. Bu kapsamda, aldosteron
reseptér antagonisti Spironolakton’un antitiimér potansiyeli dikkat cekmektedir. Spironolakton’un
cesitli kanser tirlerinde proliferasyonu baskiladigi ve apoptozu indikledigi bildirilmekle birlikte,
glioblastoma ve noroblastoma lzerindeki etkileri sinirhdir. Bu ¢alisma, Spironolakton’un glioblastoma
(U87-MG) ve noroblastoma (N2a) hiicre hatlari Gzerindeki sitotoksik etkisi ve DNA hasari Gzerindeki
etkisini incelemek amaciyla gerceklestirilmistir.
Yontem: Calismada U87-MG ve N2a hiicre serileri 24 saat, Spironolakton’un 1, 5, 25, 50 ve 100 uM
konsantrasyonlariyla inkibe edildi. Spironolakton’un hiicre canhhg (zerine etkisi 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) Assay yontemi ile belirlendi. Doza bagli
etkinlik belirlendikten sonra, %50 inhibitdér konsantrasyon (ICso) degerleri GraphPad Prism 8
kullanilarak hesaplandi. Belirlenen etkili doz ile DNA hasari Gizerindeki etkileri Comet Assay yontemi ile
degerlendirildi. Verilerin istatistiksel anlamliliklari non-parametrik Kruskal Wallis varyans analizi ile
degerlendirildi ve p<0.05 degeri istatistiksel olarak anlamh kabul edildi.
Bulgular: uM’lik, N2a hiicre serisinde ise 100 uM’lik konsantrasyonlarda hiicre canhligini azalttig
belirlendi (p<0.05). Ayrica Spironolakton U87-MG ve N2a hiicre hatlarinda DNA hasarina neden oldugu
tespit edildi (p<0.05).
Sonug: Bu ¢alismanin sonuglari, Spironolakton’un U87-MG ve N2a hiicreleri lzerinde antikanserojen
etki gosterebilecegini ortaya koymaktadir. Spironolakton, yeni kanser tedavi stratejilerinin
gelistirilmesinde potansiyel bir aday olabilir.

Anahtar Kelimeler: DNA Hasarl, Glioblastoma, Néroblastoma, Sitotoksisite, Spironolakton
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An Investigation into the Cytotoxic and Genotoxic Effects of the Aldosterone Antagonist
Spironolactone on Glioblastoma and Neuroblastoma Cell Lines

Guldeniz Sekerci, Suat Tekin
Inonu University, Faculty of Medicine, Department of Physiology, Malatya, Tirkiye

Aim: Glioblastoma multiforme is the most common and aggressive primary brain tumour in adults,
while neuroblastoma is the most common extracranial solid tumour in childhood with a highly variable
clinical course. Both tumours originate in the nervous system and, due to their tendency to develop
resistance to treatment, there is a need for new treatment strategies. In this context, the anti-tumour
potential of the aldosterone receptor antagonist spironolactone is attracting attention. Although it has
been reported that spironolactone suppresses proliferation and induces apoptosis in various types of
cancer, its effects on glioblastoma and neuroblastoma are limited. This study was conducted to
investigate the cytotoxic effect of spironolactone on glioblastoma (U87-MG) and neuroblastoma (N2a)
cell lines and its effect on DNA damage.
Material and Methods: In this study, U87-MG and N2a cell lines were incubated for 24 hours with
concentrations of spironolactone of 1, 5, 25, 50 and 100 uM. The effect of spironolactone on cell
viability was determined using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT) assay method. Once dose-dependent activity had been established, the 50 per cent inhibitory
concentration (IC,,) values were calculated using GraphPad Prism 8. The effects on DNA damage at the
determined effective dose were assessed using the Comet Assay method. The statistical significance
of the data was evaluated using non-parametric Kruskal-Wallis analysis of variance (p<0.05).
Results: Analysis revealed that spironolactone reduced cell viability at concentrations of 50 and 100
UM in the U87-MG cell line, and at a concentration of 100 uM in the N2a cell line (p<0.05).
Furthermore, it was found that spironolactone caused DNA damage in the U87-MG and N2a cell
lines(p<0.05).

Conclusions: The results of this study suggest that spironolactone may exhibit anticancer effects on
U87-MG and N2a cells. Spironolactone may be a potential candidate for the development of new
cancer treatment strategies.

Keywords: Cytotoxicity, DNA Damage, Glioblastoma, Neuroblastoma, Spironolactone
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Dapagliflozinin Néroblastoma ve Glioblastoma Hiicre Hatlarinda Hiicre Canliligi Uzerine Etkileri

Mehmet Refik Bahar!, Suat Tekin?
'0smaniye Korkut Ata Universitesi, Saglk Bilimleri Fakiiltesi, Osmaniye, Tirkiye
2inénii Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Malatya, Tiirkiye

Amag: Noroblastoma ve glioblastoma, sirasiyla periferik ve merkezi sinir sistemini etkileyen, yiiksek
lokal invaziv ve metastatik potansiyele sahip agresif tiimorlerdir. Standart tedavilere ragmen sagkalim
oranlarinin yetersizligi, kanser hiicrelerinin artmis glukoz metabolizmasi (Warburg etkisi) gibi alternatif
molekiler hedeflerin arastirilmasini zorunlu kilmaktadir. Tip 2 diyabetin farmakoterapisinde yaygin
olarak kullanilan sodyum-glukoz kotransporter 2 (SGLT2) inhibitéri dapagliflozinin, metabolik
regllasyonun otesinde cesitli kanser modellerinde antiproliferatif ve apoptotik etkiler sergiledigi
glincel literatiirde rapor edilmistir. Bu dogrultuda ¢alismamiz, dapagliflozinin in vitro néroblastoma
(N2a) ve insan glioblastoma (U87-MG) hiicre hatlar Uzerindeki potansiyel sitotoksik etkilerini
degerlendirmeyi amaclamaktadir.
Yontem: Arastirmamizda, N2a ve U87-MG hiicre hatlarina dapagliflozinin artan konsantrasyonlari (1,
5, 10, 25, 50, 100 ve 200 uM) uygulanarak 24 saatlik inkiibasyon siirecine birakildi. ila¢ uygulamasi
sonrasl hiicre canlilik oranlari, hiicresel metabolik aktiviteyi 6lcen kantitatif kolorimetrik MTT analiziyle
tayin edildi. Elde edilen absorbans degerleri lGzerinden hesaplanan % canlilik verileri IBM SPSS v26.0
yazilimina aktarilarak gruplar arasi istatistiksel farkhliklar non-parametrik Kruskal-Wallis varyans analizi
ve ardindan Dunn c¢oklu karsilastirma testi kullanilarak  degerlendirildi  (p<0.05).
Bulgular: Bulgularimiz, dapagliflozinin hem N2a hem de U87-MG hiicre hatlarinda 25, 50, 100 ve 200
UM konsantrasyonlarinda ¢ozlci kontrol grubuna kiyasla istatistiksel olarak anlamli bir sitotoksik etki
indikledigini gosterdi (p<0.05). Dapagliflozinin her iki agresif timor hattinda da artan dozlara paralel
olarak hiicre canliigini belirgin 6lclide baskiladigl ve net bir doza bagimli inhibisyon profili ¢izdigi
saptandi. Buna karsin, her iki hiicre hattinda disik konsantrasyonlarda (1, 5 ve 10 uM) hiicre canlihigl
lzerinde istatistiksel acidan anlamh bir degisiklik gozlemlenmedi (p>0.05).
Sonug: Elde edilen bulgular; bir antidiyabetik ajan olan dapagliflozinin metabolik hedeflerinin 6tesinde
hem noéroblastoma hem de glioblastoma hiicre proliferasyonunu siddetle baskilayan potansiyel bir
antitimoral ajan olarak yeniden konumlandirilabilecegine isaret etmektedir. Gelecekte planlanacak in
vivo preklinik calismalar, SGLT2 inhibitorlerinin noral kékenli bu agresif tiimorlerin tedavisinde hedefe
yonelik alternatif bir terapoétik strateji olarak kullanilip kullanilamayacagini daha net aydinlatacaktir.

Anahtar Kelimeler: Dapagliflozin, Glioblastoma, Hiicre Canliligi, Néroblastoma, SGLT2 inhibitorii
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Effects of Dapagliflozin on Cell Viability in Neuroblastoma and Glioblastoma Cell Lines

Mehmet Refik Bahar!, Suat Tekin?
Faculty of Health Sciences, Osmaniye Korkut Ata University, Osmaniye, Tiirkiye
2Department of Physiology, Faculty of Medicine, Inonu University, Malatya, Tiirkiye

Aim: Neuroblastoma and glioblastoma are aggressive tumors with high invasive and metastatic
potential affecting the nervous system. Poor survival rates despite standard therapies require
investigating alternative molecular targets like the Warburg effect. The sodium-glucose cotransporter
2 (SGLT2) inhibitor dapagliflozin, used in diabetes, reportedly exhibits antiproliferative and apoptotic
effects in various cancers beyond metabolic regulation. This study evaluates the cytotoxic effects of
dapagliflozin on in vitro neuroblastoma (N2a) and human glioblastoma (U87-MG) cell lines.
Material and Methods: In our study, increasing concentrations of dapagliflozin (1, 5, 10, 25, 50, 100,
and 200 uM) were applied to the N2a and U87-MG cell lines, which were then incubated for 24 hours.
Cell viability rates following drug administration were determined using a quantitative colorimetric
MTT assay, which measures cellular metabolic activity. The viability (%) data calculated from the
measured absorbance values were imported into IBM SPSS v26.0 software, and statistical differences
between groups were evaluated using the nonparametric Kruskal-Wallis analysis of variance followed
by the Dunn multiple comparison test (p<0.05).
Results: Our findings showed that dapagliflozin induced a statistically significant cytotoxic effect at 25,
50, 100, and 200 uM concentrations in both N2a and U87-MG cell lines compared to the vehicle control
group (p<0.05). Dapagliflozin significantly suppressed cell viability in a clear dose-dependent inhibition
profile across both aggressive tumor lines. However, no statistically significant change in cell viability
was observed at low concentrations (1, 5, and 10 uM) in either cell line (p>0.05).
Conclusion: These findings indicate that the antidiabetic agent dapagliflozin could be repositioned as
a potential antitumoral agent that strongly suppresses both neuroblastoma and glioblastoma cell
proliferation beyond its metabolic targets. Future in vivo preclinical studies will elucidate whether
SGLT2 inhibitors can serve as a targeted alternative therapeutic strategy for these aggressive neural
tumors.

Keywords: Cell Viability, Dapagliflozin, Glioblastoma, Neuroblastoma, SGLT2 Inhibitor
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Nitrofurantoinin Noral Kokenli Tiimor Hiicrelerinde Hiicresel Canlilik ve DNA Hasari Uzerindeki
Etkilerinin Degerlendirilmesi

Samet Oz!, Suat Tekin?

'0smaniye Korkut Ata Universitesi, Saghk Hizmetleri Meslek Yiiksekokulu, Veterinerlik Blimdi,
Osmaniye, Tlrkiye

2inéni Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Malatya, Tiirkiye

Amag: Bu c¢alismada, nitrofurantoinin merkezi sinir sistemi kokenli timor hicreleri Uzerindeki
sitotoksik ve genotoksik etkilerinin U87-MG (glioblastoma) ve N2a (néroblastoma) hiicre hatlarinda 3-
(4,5-dimetiltiazol-2-il)-2,5-difeniltetrazolyum bromir (MTT) ve Comet analizleri ile degerlendirilmesi
amaclandi.

Yontem: U87-MG ve N2a hiicreleri, DMEM yiksek glukoz besiyerinde %10 fetal bovine serum ve %1
penisilin/streptomisin iceren klltir ortaminda, 37°C'de ve %5 CO, atmosferinde kiltire edildi.
Hicreler 1, 5, 25, 50 ve 100 uM konsantrasyonlarinda nitrofurantoin ile 24 saat inkiibe edildi. Hiicre
canhhgr MTT testi ile degerlendirildi ve inhibe edici konsantrasyon 50 (ICso) degerleri hesaplandi.
Sitotoksik etkinin DNA hasari ile iliskisini degerlendirmek amaciyla I1Cso konsantrasyonlarinda alkali
Comet analizi gercgeklestirildi. Comet analizinde kuyruk uzunlugu, kuyruk yogunlugu, kuyruk momenti,
kafa capi ve kafa yogunlugu parametreleri degerlendirildi. istatistiksel analizler SPSS yazilimi
kullanilarak gerceklestirildi; gruplar arasindaki farkhliklar non-parametrik Kruskal-Wallis testi ile
degerlendirildi ve p<0.05 istatistiksel olarak anlamh kabul edildi.
Bulgular: Nitrofurantoin, U87-MG hiicre hattinda 25, 50 ve 100 puM konsantrasyonlarinda, N2a hiicre
hattinda ise 100 uM konsantrasyonunda hicre canliigini anlamh dizeyde azaltti (p<0.05). MTT
analizine gore nitrofurantoinin ICso degeri U87-MG hiicrelerinde 55.31 uM; N2a hiicrelerinde ise 239.2
UM olarak hesaplandi. Comet analizi bulgulari, her iki hiicre hattinda nitrofurantoin uygulamasinin DNA
hasarini anlamh dizeyde artirdigini ortaya koydu.
Sonug: Bu galisma, nitrofurantoinin U87-MG ve N2a hiicre hatlarinda sitotoksik ve genotoksik etkilere
sahip olabilecegini gostermektedir. U87-MG hiicrelerinde daha diisiik ICso degerinin elde edilmesi,
glioblastoma hicrelerinin nitrofurantoine N2a hiicrelerine goére daha duyarli olabilecegini
duslindirmektedir. Ayrica, Comet analizi ile her iki hiicre hattinda DNA hasarinin saptanmasi,
nitrofurantoinin hiicre canlihigini azaltici etkisinin genotoksik hasarla iliskili olabilecegini ortaya
koymaktadir.

Anahtar Kelimeler: Genotoksisite, Glioblastoma, Nitrofurantoin, Néroblastoma, Sitotoksisite
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Evaluation of the Effects of Nitrofurantoin on Cell Viability and DNA Damage in Neural-Derived
Tumor Cell Lines

Samet Oz!, Suat Tekin?

!0smaniye Korkut Ata University, Vocational School of Health Services, Department of Veterinary,
Osmaniye, Tlrkiye

2Inonu University, Faculty of Medicine, Department of Physiology, Malatya, Tiirkiye

Aim: This study aimed to evaluate the cytotoxic and genotoxic effects of nitrofurantoin on central
nervous system-derived tumor cells using the U87-MG (glioblastoma) and N2a (neuroblastoma) cell
lines through the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay and the
Comet assay.
Material and Methods: U87-MG and N2a cells were cultured in high-glucose DMEM supplemented
with 10% fetal bovine serum and 1% penicillin/streptomycin at 37°C in humidified atmosphere
containing 5% CO,. The cells were exposed to nitrofurantoin at concentrations of 1, 5, 25, 50, 100 uM
for 24 h. Cell viability was assessed using the MTT assay, and the half-maximal inhibitory concentration
(ICso0) values were calculated. To investigate relationship between cytotoxicity and DNA damage, the
alkaline Comet assay was performed at the respective ICso concentrations. DNA damage was evaluated
by measuring tail length, tail DNA, tail moment, head diameter, head DNA. Statistical analyses were
performed using SPSS software. Differences among groups were analyzed using the non-parametric
Kruskal-Wallis  test, and p-value <0.05 was considered statistically significant.
Results: Nitrofurantoin significantly reduced cell viability in U87-MG cells at concentrations of 25, 50,
100 uM, whereas a significant reduction was observed at 100 uM in N2a cells (p<0.05). Based on the
MTT assay, the ICso values of nitrofurantoin were calculated as 55.31 uM for U87-MG cells and 239.2
UM for N2a cells. Furthermore, the Comet assay demonstrated that nitrofurantoin treatment
significantly increased DNA damage in both cell lines (p<0.05).
Conclusion: This study demonstrates that nitrofurantoin exerts cytotoxic and genotoxic effects in U87-
MG and N2a cell lines. The lower ICso value observed in U87-MG cells suggests that glioblastoma cells
are more susceptible to nitrofurantoin than N2a neuroblastoma cells. Moreover, the detection of
increased DNA damage in both cell lines by the Comet assay indicates that the cytotoxic effects of
nitrofurantoin may be associated with the induction of genotoxic damage.

Keywords: Cytotoxicity, Genotoxicity, Glioblastoma, Neuroblastoma, Nitrofurantoin
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Fluralanerin Glioblastoma ve Noroblastoma Hiicrelerinde Sitotoksik ve Genotoksik Etkileri
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Amag: Glioblastoma ve néroblastoma, sinir sistemi kékenli tiimorler icinde agresif 6zellikleri, tedaviye
direng egilimleri ve sinirli terapotik secenekleri nedeniyle onkoloji arastirmalarinda énemli bir yer
tutmaktadir. Bu sinirliliklar, farkh farmakolojik 6zelliklere sahip bilesiklerin bu tiimoérlerde yeniden
degerlendirilmesini gerekli kilmaktadir. izoksazolin grubu Uyesi fluralaner ligand kapili kloriir kanallarini
bloke ederek ektoparazitik etkiye sahip bir insektisittir. Farkli fizyolojik ozellikleri tanimlanan
fluralanerin sinir sistemi kokenli tiimor hiicreleri tGzerindeki etkileri yeterince bilinmemektedir. Bu
calismada fluralanerin fare néroblastoma N2a ve insan glioblastoma U87-MG hiicrelerindeki sitotoksik
ve genotoksik etkilerinin arastiriimasi amaclandi.
Yontem: N2a ve U87-MG hiicreleri uygun kuiltlr kosullarinda ¢ogaltildi ve fluralanerin 1, 5, 25, 50 ve
100 uM konsantrasyonlarina 24 saat maruz birakildi. Hicre canlihgi, 3-(4,5-dimetiltiyazol-2-il)-2,5-
difeniltetrazolyum bromir (MTT) testi ile degerlendirildi. Elde edilen verilerle her iki hiicre hatti i¢in
inhibe edici konsantrasyon 50 (IC50) degeri hesaplandi ve bu dozlarla fluralanerin DNA butlinlGgl
Uzerindeki etkileri Comet yontemiyle incelendi. DNA hasari; kuyruk uzunlugu, kuyruk yogunlugu ve
olive kuyruk momenti parametreleri lizerinden degerlendirildi. IC50 hesaplamalari Graphpad Prism 8,
gruplar arasi karsilastirmalar ise SPSS programinda Kruskal Wallis H-Testi ile yapildi ve p<0.05 degeri
istatistiksel olarak anlamli kabul edildi.
Bulgular: Fluralanerin her iki hiicre hattinda da 1 uM harig¢ tim konsantrasyonlarda anlamli olarak
hicre canliigini azalttig belirlendi (p<0.05). Belirlenen I1Cso degerleri ile yapilan Comet testi sonucunda
fluralaner uygulanan hiicrelerde DNA hasari parametrelerinde belirgin degisiklikler saptandi (p<0.05).
Sonug: Bu ¢alismanin bulgulari, bir antiparaziter ilag olan fluralanerin néroblastoma ve glioblastoma
hiicreleri (izerinde sitotoksik ve genotoksik etkiler gosterebilecegini ifade etmektedir.

Anahtar Kelimeler: Fluralaner, Glioblastoma, Kanser, Néroblastoma
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Cytotoxic and Genotoxic Effects of Fluralaner in Glioblastoma and Neuroblastoma Cells
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INecmettin Erbakan University, Faculty of Veterinary Medicine, Department of Physiology, Konya,
Turkiye

2Inonu University, Faculty of Medicine, Department of Physiology, Malatya, Tiirkiye

Aim: Glioblastoma and neuroblastoma, among tumors of nervous system origin, occupy an important
place in oncology research due to their aggressive characteristics, tendency towards treatment
resistance, and limited therapeutic options. These limitations necessitate the re-evaluation of
compounds with different pharmacological properties in these tumors. Fluralaner, a member of the
isoxazoline group, is an insecticide with ectoparasitic effects by blocking ligand-gated chloride
channels. The effects of fluralaner, whose different physiological properties have been described, on
tumor cells of nervous system origin are not sufficiently known. This study aimed to investigate the
cytotoxic and genotoxic effects of fluralaner on mouse neuroblastoma N2a and human glioblastoma
U87-MG cells.
Material and Methods: N2a and U87-MG cells were cultured under appropriate conditions and
exposed to fluralanerin at concentrations of 1, 5, 25, 50, and 100 uM for 24 hours. Cell viability was
assessed using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) test. The
inhibitory concentration 50 (IC50) value was calculated for both cell lines using the obtained data, and
the effects of fluralanerin on DNA integrity at these doses were investigated using the Comet method.
DNA damage was assessed through tail length, tail density, and olive tail moment parameters. IC50
calculations were performed using Graphpad Prism 8, and intergroup comparisons were made using
the Kruskal-Wallis H-test in SPSS, with a p-value < 0.05 considered statistically significant.
Results: Fluralaner was found to significantly reduce cell viability in both cell lines at all concentrations
except 1 uM (p<0.05). Comet test results with the determined 1Cso values showed significant changes
in DNA damage parameters in cells treated with fluralaner (p<0.05).
Conclusion: The findings of this study indicate that fluralaner, an antiparasitic drug, may exhibit
cytotoxic and genotoxic effects on neuroblastoma and glioblastoma cells.

Keywords: Cancer, Fluralaner, Glioblastoma, Neuroblastoma
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Streptozotosin ile Indiiklenmis Tip 1 Diyabet Modelinde Akciger Dokusunda Oksidatif Stres ve
inflamatuar Sitokin Diizeyleri Uzerine Anjiyotensin-(1-7)'nin Etkileri
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Amag: Diyabetes mellitus (DM), yalnizca metabolik bozukluklarla sinirl kalmayip bircok organ
sisteminde yapisal ve fonksiyonel degisikliklere neden olan kronik bir hastaliktir. Diyabete bagl gelisen
akciger hasarinda oksidatif stres ve inflamasyonun énemli rol oynadigi belirtilmektedir. Bu ¢alismada,
streptozotosin (STZ) ile olusturulan Tipl DM modelinde anjiyotensin-(1-7) uygulamasinin akciger
dokusunda oksidatif stres belirtecleriile inflamatuvar sitokin dizeyleri Gizerindeki etkisinin arastirilmasi
amaclanmistir.

Yontem: Calismada Ug aylk erkek Wistar siganlar kullanildi ve hayvanlar Kontrol (K, n=7), Diyabet (DM,
n=7), Diyabet + Anjiyotensin-(1-7) (DM+Ang1-7, n=6) ve Anjiyotensin-(1-7) (Angl-7, n=6) olmak lzere
dort gruba ayrildi. Tip 1 DM, tek doz 50mg/kg STZ'nin intraperitoneal uygulanmasiyla olusturuldu.
Diyabet gelisimini takiben DM+Ang1-7 ve Angl-7 gruplarina dort hafta boyunca gtnlik 600ug/kg
dozunda subkutan anjiyotensin-(1-7) uygulandi. Oksidatif stresin degerlendirilmesi amaciyla toplam
antioksidan diizeyi (TAS) ve toplam oksidan dizeyi (TOS), inflamatuvar yanitin degerlendirilmesi
amaciyla ise de IL-1B ve IL-18 diizeyleri ELISA ydntemiyle 6lciildi. istatistiksel analizler One-way ANOVA
ve Tukey post-hoc testi kullanilarak yapildi.
Bulgular: istatistiksel analizler sonucunda, IL-1B diizeyleri DM grubunda Kontrole kiyasla anlamli bir
artis gozlenirken (p=0.0275), DM+Ang1-7 bu artisi kontrol seviyelerine ¢ekmistir (p=0.0084). Benzer
sekilde 1L-18 dizeyleri de DM grubunda Kontrole kiyasla anlamli bir artis gozlenirken (0.0364),
DM+Ang1-7 grubunda bu artis engellenmistir (p=0.0011). Oksidatif stres belirteclerinden TAS dizeyleri
DM grubunda Kontrol grubuna gore anlamli olarak azalirken (p=0,0322), anjiyotensin-(1-7) tedavisiyle
anlamli diizeyde artmaktadir (DM vs. DM+Ang1-7, p=0,0056). TOS diizeyleri ise DM grubunda Kontrole
nazaran artis gosterirken (p=0.018), DM+Ang1-7 grubunda DM grubuna gore bir azalis gézlenmisse de
bu azalis istatistiki olarak anlamli degildir (p=0.376).
Sonug: STZ ile olusturulan Tip 1 diyabet modelinde akciger dokusunda oksidatif stres ve inflamatuvar
sitokin diizeylerinde degisiklikler meydana geldigi, anjiyotensin-(1-7) tedavisi sonucunda ise sitokin
seviyelerinin azalmasi ve antioksidan sistemin gliclinlin arttirilarak akciger dokusunda toparlayici
etkisinin oldugu bulgusuna ulasiimistir. Bu bulgularin isiginda, anjiyotensin-(1-7)'nin diyabete bagl
akciger hasari lizerine oksidatif stres ve inflamatuvar yanitlar cercevesinde daha detayh arastirilmasi
gerekliligi ortaya ¢cikmaktadir.

Anahtar Kelimeler: Akciger, Anjiyotensin-(1-7), inflamasyon, Oksidatif Stres, Tip 1 Diyabet
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Effects of Angiotensin-(1-7) on Oxidative Stress and Inflammatory Cytokine Levels in Lung Tissue in
a Streptozotocin-Induced Type 1 Diabetes Model
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Aim: Diabetes mellitus (DM) causes metabolic disturbances that lead to structural and functional
alterations in several organs, with oxidative stress and inflammation being major contributors to
diabetes-related lung damage. This study examined the effects of Angiotensin-(1-7) on oxidative stress
markers and inflammatory cytokine levels in lung tissue in a streptozotocin (STZ)-induced Type 1
diabetes model.
Material and Methods: Three-month-old male Wistar rats were divided into four groups: Control (C,
n=7), Diabetes (DM, n=7), Diabetes + Angiotensin-(1-7) (DM+Ang 1-7, n=6), and Angiotensin-(1-7) (Ang
1-7, n=6). Type 1 diabetes was induced via a single intraperitoneal injection of 50 mg/kg streptozotocin.
Following diabetes onset, subcutaneous Angiotensin-(1-7) (600 pg/kg/day) was administered for four
weeks to the DM+Ang 1-7 and Ang 1-7 groups. Total antioxidant status (TAS) and total oxidant status
(TOS) were measured to assess oxidative stress, while interleukin-1B (IL-1B) and interleukin-18 (IL-18)
were measured by ELISA to assess inflammation. Data were analyzed using One-way ANOVA with
Tukey post-hoc tests.
Results: IL-1B was significantly higher in the DM group than in controls (p=0.0347), while DM+Ang 1-7
reduced levels back to control values (p=0.0084) and remained significantly higher than the Ang 1-7
group (p=0.0421). IL-18 was similarly elevated in DM versus controls (p=0.0364), an increase
attenuated in the DM+Ang 1-7 group (p=0.0011), with a significant difference between DM+Ang 1-7
and Ang 1-7 (p=0.0298). TAS was reduced in DM versus controls (p=0.0322) but rose significantly after
Angiotensin-(1-7) treatment (p=0.0056). TOS tended to increase in DM versus controls (p=0.018), with
a non-significant reduction in DM+Ang 1-7 (p=0.376).
Conclusion: These findings suggest Angiotensin-(1-7) may restore oxidative and inflammatory balance
in diabetic lung tissue, warranting further investigation of its therapeutic role in diabetes-related
pulmonary injury.

Keywords: Angiotensin-(1-7), Inflammation, Lung, Oxidative Stress, Type 1 Diabetes
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Prostat kanseri hiicre hatlarinda potansiyel hedefe yonelik bir tedavi olarak voltaj
kapili K* kanallarinin 4-AP ile modiilasyonu
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Amag: Kanser, diinya genelinde o6lumlerin en sik ikinci nedenidir. Erkeklerde en sik teshis edilen
kanserler akciger, prostat ve mesane kanserleridir. Androgen deprivasyon tedavisinin etkisiz kaldigi
prostat kanseri vakalarinda, dosetaksel (DTX) gibi taksan bazli kemoterapétikler yaygin olarak
kullaniimaktadir. Ciddi yan etkiler, dosetakselin prostat kanseri tedavisindeki klinik etkinligini 6nemli
Olclide sinirlamaktadir. Bu nedenle, kanser hiicrelerindeki iyon kanal disfonksiyonlarinin hedeflenmesi
de dahil olmak Ulzere alternatif tedavi yaklasimlarinin degerlendirilmesi gerekmektedir. Bu ¢alisma,
biyoelektrik ve hiicre i¢ci potasyum (K*) konsantrasyonunun prostat kanserindeki rolliini daha iyi
anlamak amaciyla, 4-aminopiridin (4-AP) kullanilarak Voltaj Kapili Potasyum Kanallarinin (VGKC)
modytilasyonunu arastirmayi amaclamaktadir.

Yontem: 4-AP, dosetaksel ve valinomisinin ICso degerleri, CCK-8 hiicre canhligi testi kullanilarak
belirlenmistir. 4-AP + DTX ve valinomisin + DTX'in en sinerjistik kombinasyonlari, CompuSyn yazilimi
kullanilarak belirlenmistir. Secilen doz degerleri ve tedavi siirelerine dayanarak, klonojenik testler,
membran potansiyeli 6lcimleri ve yara iyilesmesi (wound healing) testleri gerceklestirilmistir.
Bulgular: VGKC'lerin 4-AP ile bloke edilmesi, PC-3 ve DU145 prostat kanseri hiicre hatlarinda hicre
canliigini 6nemli 6lctide azaltmistir. PC-3 icin IC50 degeri 1.7 mM; DU145 icin IC50 degeri 5.7 mM
olarak belirlenmistir(p<0.0001). Bu degerler icin sag kalim oranlari PC-3 ve DU145 hiicreleri igin %49.8
+ 0.7 ve % 50.1 * 0.4 (p<0.05) olarak belirlenmistir. Bir potasyum iyonofor olan valinomisin de hiicre
canliigini belirgin sekilde duslirmuistir, Pc-3 icin IC50 degeri 1.4uM; DU145 icin IC50 degeri 3.2uM
olarak belirlenmis ve bu degerler igin sag kalimlar PC-3 ve DU145 igin sirasiyla %48.2 + 0.1 ve %49.3+
0.2 (p<0.05) olarak belirlenmistir. Ancak dosetaksel ile kombinasyonunda sinerjistik bir etki
gozlenmemistir.

Sonug: Sonug olarak, voltaj kapili potasyum kanallari ve membran biyoelektrik potansiyelleri, prostat
kanserinin tani ve tedavisi icin umut verici hedefler olusturmaktadir.

Anahtar Kelimeler: 4- Aminopiridin, docetaxel, membran potansiyeli, valinomisin, voltaj kapih
potasyum kanallari
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Modulation of voltage-gated K* channels by 4-AP as a potential targeted therapy in
prostate cancer cell lines

Esra Miinire Aydogmus®’, Filiz Kisaayak Collak® 3

!Biophysics Deptartmenti,School of Medicine, Maltepe University, Istanbul, Tiirkiye
2Department of Biology, Carleton University, Ottawa, ON, Canada.

3Department of Chemistry, Carleton University, Ottawa, ON, Canada

Aim: Cancer is the second most common cause of death worldwide. The most frequently diagnosed
cancers in men are lung, prostate, and bladder cancers. In cases of prostate cancer where androgen
deprivation therapy has become ineffective, taxane-based chemotherapeutics such as docetaxel (DTX)
are widely used. Serious side effects significantly limit the clinical efficacy of docetaxel in the treatment
of prostate cancer. Therefore, alternative therapeutic approaches need to be evaluated, including
targeting ion channel dysfunctions in cancer cells. This

study aims to investigate the modulation of Voltage-Gated Potassium Channels (VGKCs) using 4-
aminopyridine (4-AP) in order to better understand the role of bioelectricity and intracellular
potassium (K*) concentration in prostate cancer.

Material and Methods: The ICso values of 4-AP, docetaxel, and valinomycin were determined using
the CCK-8 cell viability assay. The most synergistic combinations of 4-AP + DTX and valinomycin + DTX
were determined using CompuSyn software. Based on the selected dose values and treatment
durations, clonogenic assays, membrane potential measurements, and wound healing assays were
performed.

Results: Blocking VGKCs with 4-AP significantly reduced cell viability in the PC-3 and DU145 prostate
cancer cell lines (the IC50 value was determined as 1.7 mM for PC-3 and 5.7 mM for DU145, p<0.0001).
At these values, the survival rates were determined as 49.8 + 0.7% and 50.1 + 0.4% (p<0.05) for PC-3
and DU145 cells, respectively. Valinomycin, a potassium ionophore, also markedly decreased cell
viability, with an IC50 value of 1.4 uM for PC-3 and 3.2 uM for DU145; at these values, the survival
rates were determined as 48.2 + 0.1% and 49.3 + 0.2% (p<0.05) for PC-3 and DU145, respectively.
However, no synergistic effect was observed in combination with docetaxel.

Conclusion: In conclusion, voltage-gated potassium channels and membrane bioelectric potentials
represent promising targets for the diagnosis and treatment of prostate cancer.

Keywords: 4-Aminopyridine, docetaxel, membrane potential, valinomycin, voltage gated potassium
channels
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Primer insan Osteoartritik Kondrositlerinde Zar Potansiyeli Yanitlarinin Floresans Temelli
Degerlendirilmesi

Murat Tokus?, Hakan Cicek?, Hasan Ulas Ogur?, Hacer Sinem Biiyiiknacar®, Figen Cicek!

!Cukurova Universitesi Tip Fakiiltesi, Biyofizik Anabilim Dali, Adana, Tirkiye

Toros Universitesi, Saglik Bilimleri Fakiiltesi, Fizyoterapi ve Rehabilitasyon Béliimii, Mersin, Tirkiye
3Adana Sehir Hastanesi, Ortopedi ve Travmatoloji Klinigi, Adana, Tiirkiye

“Cukurova Universitesi Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, Adana, Tiirkiye

Amag: Artikiiler kondrositler, klasik anlamda elektriksel uyarilabilir hicreler olarak kabul
edilmemelerine ragmen, zar potansiyelindeki degisimlerin  kondrosit  fonksiyonlarinin
dizenlenmesinde 6nemli rol oynadigl bilinmektedir. Primer insan kondrositlerinde dinlenim zar
potansiyeli yaklasik -50 ile =20 mV arasinda olup, hicrelerin kiicik boyutlari ve geleneksel
elektrofizyolojik  yontemlerin  teknik sinirliiklari  nedeniyle zar potansiyelinin  dogrudan
degerlendirilmesi glictir (1). Bu nedenle voltaj-duyarli floresans boyalari, primer insan
kondrositlerinde zar potansiyeli degisimlerinin gercek zamanli olarak degerlendirilmesine olanak
saglayan o6nemli bir yontemdir. Bu c¢alismada, primer insan osteoartritik kondrositlerinde zar
potansiyeli yanitlari DiBAC4(3) floresans boyasi kullanilarak degerlendirildi. Ayrica antioksidan ve
sitoprotektif ozellikleri ile bilinen kitosan oligosakkaritin (COS) depolarizasyon yanitlari tzerindeki
etkisi incelendi.

Yontem: Osteoartrit nedeniyle total diz artroplastisi uygulanan 5 hastadan elde edilen eklem
kikirdagindan primer kondrositler izole edildi. Hiicreler 2 uM DiBAC4(3) ile yliklenerek canli hiicrelerde
zar potansiyeli degisimleri konfokal floresans mikroskopisi ile kaydedildi. Depolarizasyon 40 mM KCl ile
olusturuldu. Bazi deneylerde hiicrelere KCl uygulamasi 6ncesinde 200 pg/mL COS uygulandi. Her
deneysel kosulda, hasta basina yaklasik 40-60 olmak (izere toplam yaklasik 250 hiicre analiz edildi.
Floresans yanitlari AF/Fo, pik amplitiid ve yanit siiresi acisindan degerlendirildi.

Bulgular: DiBAC4(3) ile gergeklestirilen canl hiicre goriintiilemelerinde, 40 mM KCl uygulamasi primer
insan osteoartritik kondrositlerinde belirgin membran depolarizasyonu olusturdu. COS uygulamasi tek
basina bazal floresans yogunlugunu anlaml olarak degistirmedi. Buna karsin, COS 6n uygulamasi
sonrasinda KCl ile olusturulan depolarizasyon yanitinin pik floresans amplitidi anlamli olarak
azalirken, depolarizasyonun gelisim slresi de kisaldi (p<0.001).

Sonug: COS, bazal zar potansiyelinde belirgin bir degisiklige neden olmaksizin KCl ile olusturulan
depolarizasyon yanitinin amplitidiini azaltmis ve yanit kinetigini degistirmistir. Calismamiz,
kondrositlerde zar potansiyeli yanitlarinin DiBAC4(3) floresans gorintileme yontemi ile
degerlendirilebildigini ve bu yaklasimin biyolojik ajanlarin depolarizasyon vyanitlari (izerindeki
etkilerinin incelenmesinde kullanilabilecegini géstermektedir.

Bu calisma, Tirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) tarafindan 1001-CABA
programi (proje destek no: 2235339) kapsaminda desteklenmistir.

Anahtar Kelimeler: Kondrosit, Osteoartrit, DiBAC4(3), Kitosan
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Fluorescence-Based Evaluation of Membrane Potential Responses in Primary Human Osteoarthritic
Chondrocytes

Murat Tokus?, Hakan Cicek?, Hasan Ulas Ogur?, Hacer Sinem Biiyiiknacar®, Figen Cicek!

L Cukurova University, Faculty of Medicine, Department of Biophysics, Adana, Tiirkiye

*Toros University, Faculty of Health Sciences, Department of Physiotherapy and Rehabilitation,
Mersin, Turkiye

3Adana City Training and Research Hospital, Department of Orthopedics and Traumatology,
Adana,Turkiye

4Cukurova University, Faculty of Pharmacy, Department of Pharmaceutical Pharmacology, Adana,
Turkiye

Aim: Although articular chondrocytes are not classically considered electrically excitable cells,
membrane potential changes are known to regulate chondrocyte function. Resting membrane
potential in primary human chondrocytes ranges from approximately =50 to -20 mV, and its direct
assessment is difficult due to small cell size and technical limitations of conventional
electrophysiological methods (1). Voltage-sensitive dyes provide an important method for real-time
assessment of these changes. In this study, membrane potential responses in primary human
osteoarthritic chondrocytes were evaluated using DiBAC4(3) fluorescent dye. The effect of chitosan
oligosaccharide (COS), known for its antioxidant and cytoprotective properties, on depolarization
responses was also examined.

Material and Methods: Chondrocytes were isolated from articular cartilage of osteoarthritis patients
undergoing total knee arthroplasty. Cells were loaded with 2 uM DiBAC4(3), and membrane potential
changes were recorded by confocal fluorescence microscopy. Depolarization was induced with 40 mM
KCl; in some experiments, cells were pretreated with 200 pg/mL COS beforehand. Fluorescence
responses were analyzed for AF/Fo, peak amplitude, and duration.

Results: In live-cell imaging with DiBAC4(3), 40 mM KCI induced marked depolarization in primary
human osteoarthritic chondrocytes. COS alone did not significantly alter baseline fluorescence
intensity. Following COS pretreatment, peak amplitude of the KCl-induced depolarization response
was significantly reduced, and its time course was shortened (p<0.001).

Conclusion: COS reduced the amplitude of the KCl-induced depolarization response and altered its
kinetics, without significantly changing baseline membrane potential. Our study demonstrates that
membrane potential responses in chondrocytes can be evaluated using DiBAC4(3) fluorescence
imaging, applicable to investigating effects of biological agents on depolarization.

This study was supported by the Scientific and Technological Research Council of Turkey (TUBITAK)
under the 1001-CABA program (project support no: 2235339).

Keywords: Chondrocyte, Osteoarthritis, DiBAC4(3), Chitosan

Reference
1) Maleckar MM, et al. doi: 10.3389/fphys.2018.00974
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Melittin peptidinin A549 akciger kanseri hiicrelerinde olusturdugu molekiiler degisimlerin Raman
spektroskopisi ile incelenmesi

Duygu Tarhan?, Alev Meltem Ercan?
Bahcesehir  Universitesi, Tip  Fakiiltesi, Biyofizik Anabilim Dali, istanbul,  Tirkiye
?jstanbul Universitesi-Cerrahpasa, Cerrahpasa Tip Fakiiltesi, Biyofizik Anabilim Dali, istanbul, Tiirkiye

Amag: Melittin peptidi, bal arisi zehrinin temel bilesenlerinden biri olup membran etkilesimi ve
sitotoksik o©zellikleri nedeniyle kanser arastirmalarinda dikkat ceken dogal bir molekildiir. Bu
calismada, melittin peptidi uygulamasinin A549 akciger kanseri hiicrelerinde nikleik asit, glikoz ve
protein iliskili molekiler yapilara ait Raman bantlarinda olusturdugu degisimlerin incelenmesi
amaclandi.

Yontem: A549 hicrelerine 0, 0,5, 1, 2, 4 ve 8 pug/mL melittin uygulanarak 24, 48 ve 72 saatlik
inklibasyonlarda hticre canhligi tripan mavisi yontemiyle belirlendi. Yari maksimum inhibitor
konsantrasyonu (IC50) GraphPad Prism ile hesaplandi. Raman analizleri icin 4,572 pug/mL melittin dozu
(48 saat) kullanildi. Kontrol ve melittin gruplarinda 725-1800 cm™ spektral araligindaki Raman
siddetleri degerlendirildi ve normalize edilen degerler x1073 olarak sunuldu. Raman spektrumlari,
MATLAB tabanl 6zel bir 6n-isleme koduyla kalibrasyon, arka plan diizeltmesi, taban cizgisi diizeltmesi
ve normalizasyon islemlerinden gecirildi. Veriler ortalamazstandart sapma olarak sunuldu; Shapiro-
Wilk ve Mann-Whitney U testleri kullanildi.
Bulgular: Melittin peptidi uygulamasi sonrasi 828 cm™ ve 920 cm™ bantlarinda azalma; 980, 1224,
1360, 1544, 1697 ve 1788 cm™ bantlarinda ise artis gézlendi. Tim degerlendirilen Raman bantlarinda
gruplar arasinda anlamli farkhilik saptandi (p<0,001). Fosfodiester baglari ile iliskilendirilen 828 cm™
bandi 33,8+18,1’den 3,51+0,92’ye, glikoz iliskili 920 cm™ bandi 4,23+2,26'dan 1,07+0,46’ya azald..
Protein B-konformasyonu ve amid bantlari ile iliskili 980, 1224, 1544 ve 1697 cm™ bantlari sirasiyla
0,09+0,39’dan 7,53+1,49’a; 0,05+0,54’ten 18,9+3,5’e; 0,04+0,09'dan 18,2+2,8’e ve 1,03+0,36’dan
12,8+2,5’e yikseldi. Triptofan iliskili 1360 cm™ bandi 27,1+3,4’ten 38,3%6,5’e, karboksilik asit iliskili
1788 cm™’ bandi ise 0,2940,51'den 9,612,07'ye artti.
Sonug: Melittin peptidi uygulamasi, A549 hiicrelerinde fosfodiester baglari ve glikoz iliskili Raman
bantlarinda azalmaya; protein B-konformasyonu, amid bantlari, triptofan ve karboksilik asit iliskili
bantlarda ise belirgin artisa neden olmustur. Elde edilen Raman bulgulari, melittin peptidinin A549
hiicrelerinde nikleik asit iliskili yapilarda degisim, glikoz iliskili Raman sinyalinde azalma ve protein
yapilarinda yeniden diizenlenme ile karakterize molekiler degisimler olusturduguna isaret etmektedir.

Anahtar Kelimeler: A549, melittin, Raman spektroskopisi, akciger kanseri
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Investigation of melittin peptide-induced molecular alterations in A549 lung cancer cells using
Raman spectroscopy

Duygu Tarhan?, Alev Meltem Ercan?

!Department of Biophysics, School of Medicine, Bahcesehir University, Istanbul, Tiirkiye
2Department of Biophysics, Cerrahpasa Medical Faculty, Istanbul University-Cerrahpasa, Istanbul,
Turkiye

Aim: Melittin peptide, a major component of bee venom, has attracted attention in cancer research
because of its membrane-interacting and cytotoxic properties. This study aimed to investigate melittin
peptide-induced changes in Raman bands associated with nucleic acid-, glucose-, and protein-related
molecular structures in A549 lung cancer cells.
Material and Methods: A549 cells were treated with 0, 0.5, 1, 2, 4, and 8 pg/mL melittin for 24, 48,
and 72 h, and viability was determined by trypan blue staining. Half-maximal inhibitory concentration
(1C50) was calculated using GraphPadPrism. For Raman analyses, 4.572 pg/mL melittin (for 48h) was
used. Raman intensities in the 725-1800 cm™" range were evaluated in control and melittin groups,
and normalized values were presented as x10~%. Spectra were processed using a custom MATLAB-
based code for calibration, background correction, baseline correction, and normalization. Data were
presented as meanzstandard deviation; Shapiro-Wilk and Mann-Whitney U tests were used.
Results: After melittin treatment, the 828 and 920 cm™" bands decreased, whereas the 980, 1224,
1360, 1544, 1697, and 1788 cm™" bands increased. All evaluated Raman bands differed significantly
between groups (p<0.001). Phosphodiester bond-associated 828 cm™" band decreased from 33.8+18.1
to 3.51%0.92, and the glucose-related 920 cm™" band from 4.23+2.26 to 1.07+0.46. Protein B-
conformation- and amide-related bands at 980, 1224, 1544, and 1697 cm™" increased from 0.09+0.39
to 7.53+1.49, 0.05+0.54 to 18.9+3.5, 0.04+0.09 to 18.2%+2.8, and 1.03+*0.36 to 12.8+2.5. The
tryptophan-related 1360 cm™ band increased from 27.1+3.4 to 38.3%6.5, and the carboxylic acid-
related 1788 cm™ band from 0.29+0.51 to 9.6+2.07.
Conclusion: Melittin peptide caused decreases in phosphodiester bond- and glucose-related Raman
bands and marked increases in protein B-conformation-, amide-, tryptophan-, and carboxylic acid-
related bands in A549 cells. The obtained Raman findings indicate that melittin peptide induces
molecular alterations in A549 cells characterized by changes in nucleic acid-related structures, a
decrease in glucose-related Raman signal, and rearrangement of protein structures.

Keywords: A549, melittin, Raman spectroscopy, lung cancer
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Deneysel akut bobrek iskemi/reperfiizyon hasari olusturulan sicanlarda, Melatonin ve Piromelatin
oksidatif stresi azaltir

Zeynep Erglines, Elif Tutar, Suat Tekin
inéni Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Malatya, Turkiye

Amag: Akut bobrek hasari (ABH), kronik bobrek hastaligiyla iliskilendirilen, yasami tehdit eden bir klinik
tablo olup etkili bir tedavisi bulunmamaktadir. Bébrek iskemi/reperfiizyon (i/R) hasari, ABH’nin baslica
nedeni olup oksidatif stres, inflamasyon ve hiicre 6limiini tetiklemektedir. Melatonin ve agonistleri,
antioksidan, antiinflamatuar ve antiapoptotik ozellikleriyle dikkat cekmektedir. Bu calismada
Melatonin’e kiyasla daha uzun yari mre sahip yeni bir melatonin reseptor agonisti olan Piromelatin’in
deneysel bobrek i/R hasarinda oksidatif stres izerindeki olasi etkilerinin Melatonin ile karsilastirmali
olarak arastirilmasi amaclanmistir.
Yontem: Calismada ortalama 300 g 60 adet Sprague-Dawley irki erkek sigan sham, i/R, Melatonin 10
ve 20 mg/kg, Piromelatin 10 ve 20 mg/kg olmak tzere 6 gruba ayrildi (n=10). Sham grubuna yalnizca
laparotomi uygulanirken, diger gruplardaki hayvanlara 45 dakika bilateral renal iskemi uygulandi ve
ardindan 24 saat reperfiizyon saglandi. Melatonin, Piromelatin ve salin (¢6zilci) iskemiden 30 dakika
once intraperitonal olarak uygulandi. Reperflizyon sonunda bobrek dokulari alinarak slperoksit
dismutaz (SOD), katalaz (CAT), malondialdehit (MDA) ve glutatyon (GSH) diizeyleri belirlendi. Gruplar
arasi karsilastirmalar SPSS programinda, Bonferroni diizeltmeli Mann-Whitney U testi kullanilarak
yapildi ve p<0.05 anlamh kabul edildi.
Bulgular: Calismada 10 ve 20 mg/kg Melatonin ve Piromelatin uygulanan gruplarda i/R grubuna kiyasla
SOD, CAT ve GSH dizeylerinde doz bagimli artis (p<0.05); MDA diizeyinde ise doz bagimli azalma
belirlendi (p<0.05). Bununla birlikte, ayni dozlarda (10 ve 20 mg/kg) uygulanan Melatonin ve
Piromelatin gruplari arasinda incelenen tiim parametreler acgisindan istatistiksel olarak anlaml bir
farkhlik gozlenmedi (p>0.05).
Sonug: Melatonin’den daha uzun yari émre sahip Piromelatin’in, bébrek i/R hasarinda Melatonin’e
benzer koruyucu etki gdsterdigi saptanmistir. Bu dogrultuda, Piromelatin’in bdbrek i/R hasarina
yonelik renoprotektif tedavi stratejilerinde umut verici bir ajan olabilecegi degerlendirilmektedir.

Bu calisma inénii Universitesi Bilimsel Arastirma Projeleri birimi tarafindan (TYL-2025-4447)
desteklenmistir.

Anahtar Kelimeler: Antioksidan, Bobrek iskemi/reperfliizyon, Melatonin, Oksidatif stres, Piromelatin.
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Melatonin and Piromelatine reduce oxidative stress in rats with experimentally induced acute
renal ischemia/reperfusion injury

Zeynep Erglines, Elif Tutar, Suat Tekin
Indnli University, Faculty of Medicine, Department of Physiology, Malatya, Tirkiye

Aim: Acute kidney injury (AKI) is a life-threatening clinical condition associated with chronic kidney
disease and currently lacks an effective treatment. Renal ischemia/reperfusion (I/R) injury is a major
cause of AKI and is causing oxidative stress, inflammation, and cell death. Melatonin and its receptor
agonists have attracted attention for their antioxidant, anti-inflammatory, and antiapoptotic
properties. This study aimed to compare the effects of Piromelatine, a novel melatonin receptor
agonist with a longer half-life than Melatonin, and Melatonin on oxidative stress in an experimental
model of renal I/R injury.
Material and Methods: Sixty male Sprague—Dawley rats approximately 300 g were randomly assigned
to six groups (n=10): Sham, I/R, Melatonin 10 mg/kg and 20 mg/kg, Piromelatine 10 mg/kg, and 20
mg/kg. Only laparotomy was performed in the Sham group. In the remaining groups, bilateral renal
ischemia was induced for 45 min followed by 24 h of reperfusion. Melatonin, Piromelatine, and saline
(vehicle) were administered intraperitoneally 30 min before ischemia. After reperfusion, kidney tissues
were collected to determine superoxide dismutase (SOD), catalase (CAT), malondialdehyde (MDA),
and glutathione (GSH) levels. Statistical comparisons were performed using the Mann-Whitney U test
with Bonferroni correction in SPSS (p<0.05).
Results: Compared with the I/R group, 10 and 20 mg/kg both Melatonin and Piromelatine significantly
increased SOD, CAT, and GSH levels and decreased MDA levels in a dose-dependent manner (p<0.05).
However, no significant differences were observed between Melatonin and Piromelatine at equivalent
doses (10 and 20 mg/kg) for any parameter (p>0.05).
Conclusion: Piromelatine, with its longer half-life relative to Melatonin, demonstrated a protective
effect similar to Melatonin against renal I/R injury. Accordingly, piromelatine is considered a promising
agent for renoprotective treatment strategies targeting renal I/R injury.

This study was supported by the Inonu University Scientific Research Projects unit (TYL-2025-4447).

Keywords: Antioxidant, Melatonin, Oxidative stress, Piromelatine, Renal ischemia/reperfusion
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DeltaPose: Web Tabanli, Tam Otomatik Molekiiler Yerlestirme (Docking) Platformu ve Sistemik
ilaglar Uzerinden Deneysel Yapilarla Dogrulanmasi

Alperen Can Esen?, Berrak Kurt?, Adem Yavas?, Yelda Ozsunar®, Mehmet Bilgen®

'Aydin Adnan Menderes Universitesi, Saglk Bilimleri Enstitiisii, Dogum—Kadin Sagligi ve Hastaliklar
Hemsireligi Anabilim Dali, Yiiksek Lisans Ogrencisi, Aydin, Tirkiye

2Tarimsal Arastirmalar ve Politikalar Genel Miidiirligii, Ankara, Tiirkiye

3Aydin Adnan Menderes Universitesi, Gida isleme Bsliimi, Cine Meslek Yiiksekokulu, Aydin, Tiirkiye
*Aydin Adnan Menderes Universitesi, Tip Fakiiltesi, Radyoloji Anabilim Dali, Aydin, Turkiye

>Aydin Adnan Menderes Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Aydin, Turkiye

Amag: Molekdler yerlestirme (docking), ilag kesfinin temel hesaplamali araglarindan biridir; ancak tipik
bir is akisi birbirinden bagimsiz komut satiri araglarinin (yapi indirme, reseptor hazirlama, format
donltsimd, 1zgara tanimi, yerlestirme, gorsellestirme) elle zincirlenmesini gerektirir. Bu teknik yuk,
deneysel kokenli arastirmacilar icin pratik bir engeldir. Bu ¢alismada, tiim zinciri tarayici tizerinden tek
bir araylizde toplayan acik bilesenli DeltaPose platformu tanitilmakta ve dogrulugu deneysel kristal
yapilarla nicel olarak sinanmaktadir.

Yoéntem: DeltaPose; AutoDock Vina 1.2.5 yerlestirme motorunu, Meeko 0.7.1 reseptor/ligand
hazirlama arag setini, RDKit 2025.9.6 kemoinformatik kiitliphanesini ve Streamlit 1.56.0 web catisini
birlestirir. Platformun dogrulugu, sistemik etkisi iyi bilinen 10 ila¢ (ibuprofen, selekoksib, atorvastatin,
metotreksat, imatinib, sildenafil, deksametazon, oseltamivir, ritonavir, rosiglitazon) ve bunlarin kendi
ko-kristal yapilari tzerinde iki bagimsiz testle 6lctilmustir. (i) Birebir (kognat) yeniden yerlestirme:
Ligand, kristal koordinatlari hi¢ kullanilmadan yalnizca SMILES dizgisinden l¢ boyutlu olarak yeniden
Uretilmis, 1zgara kutusu kristal ligandin agirlik merkezine sabitlenmis ve elde edilen poz, deneysel poza
karsi simetri dizeltmeli agir-atom kok ortalama kare sapma (RMSD) degeriyle karsilastirilmistir. (ii) Kor
test: Platformun kendi dntanimh “Otomatik (tim protein)” 1zgara kipi kullanilarak, baglanma cebi
hakkinda hicbir bilgi verilmeden yerlestirme tekrarlanmis ve dogru cebin bulunup bulunmadig
Ol¢llmustdr.

Bulgular: Denemede kullanilan 10 ilagtan altisinda en yliksek skorlu poz, deneysel ko-kristal yapiya 2
A’dan daha yakin ¢ikmistir (medyan RMSD 0,99 A); tretilen pozlar arasinda en iyi poz 6l¢iit alindiginda
bu oran 10/10’a yukselmektedir. Baglanma cebi hakkinda hicbir bilgi verilmeyen kér testte dogru cep
2/10 sistemde bulunmustur. Sistem basina harcanan ortalama toplam hesaplama siresi 523 saniyedir.
Sonug: DeltaPose, komut satiri bilgisi gerektirmeden, yayinlanabilecek nicelikte ve dogrulukta protein—
ligand yerlestirme analizi Uretebilmektedir. Farmakolojik uygulama iceren arastirmalarda kullanimi
verimliligi artiracaktir.

Anahtar Kelimeler: Molekiler yerlestirme, AutoDock Vina, yeniden yerlestirme dogrulamasi, RMSD,
web tabanli biyoinformatik
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DeltaPose: A Web-Based, Fully Automated Molecular Docking Platform and Its Validation Against
Experimental Structures of Systemic Drugs

Alperen Can Esen?, Berrak Kurt?, Adem Yavas?, Yelda Ozsunar®, Mehmet Bilgen®

!Aydin Adnan Menderes University, Institute of Health Sciences, Department of Obstetrics and
Gynecology Nursing, MSc Student, Aydin, Tirkiye

2General Directorate of Agricultural Research and Policies, Republic of Tiirkiye Ministry of Agriculture
and Forestry, Ankara, Turkiye

3Aydin Adnan Menderes University, Department of Food Processing, Cine Vocational School, Aydin,
Turkiye

“Aydin Adnan Menderes University, Faculty of Medicine, Department of Radiology, Aydin, Tiirkiye
*Aydin Adnan Menderes University, Faculty of Medicine, Department of Biophysics, Aydin, Tirkiye

Aim: Molecular docking is one of the fundamental computational tools of drug discovery; however, a
typical workflow requires manually chaining independent command-line tools (structure download,
receptor preparation, format conversion, grid definition, docking, visualization). This technical burden
is a practical barrier for experimentally oriented researchers. We introduce the open-component
DeltaPose platform, which unifies the entire chain in a single browser-based interface, and
guantitatively test its accuracy against experimental crystal structures.

Material and Methods: DeltaPose combines AutoDock Vina 1.2.5 (docking engine), Meeko 0.7.1
(receptor/ligand preparation), RDKit 2025.9.6 (cheminformatics), and Streamlit 1.56.0 (web
framework). Accuracy was measured on ten drugs with well-known systemic effects (ibuprofen,
celecoxib, atorvastatin, methotrexate, imatinib, sildenafil, dexamethasone, oseltamivir, ritonavir,
rosiglitazone) and their own co-crystal structures through two independent tests. (i) Cognate re-
docking: the ligand was regenerated in three dimensions from its SMILES string alone, without using
any crystal coordinates; the grid box was centered on the crystal ligand's center of mass; and the
resulting pose was compared with the experimental pose by symmetry-corrected heavy-atom root-
mean-square deviation (RMSD). (ii) Blind test: docking was repeated in the platform's default
“Automatic (whole protein)” grid mode, with no information about the binding pocket, to assess
whether the correct pocket was found.

Results: In six of the ten drugs, the top-scoring pose was within 2 A of the experimental co-crystal
structure (median RMSD 0.99 A); using the best generated pose as the criterion, this rises to 10/10. In
the blind test, the correct pocket was found in 2/10 systems. Average total computation time per
system was 523 seconds.

Conclusion: DeltaPose produces protein—ligand docking analyses of publishable quantity and accuracy
without requiring command-line knowledge. Its use in research involving pharmacological applications
will improve efficiency.

Keywords: Molecular docking, AutoDock Vina, re-docking validation, RMSD, web-based bioinformatics
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S27
Hesperidin, izoproterenol ile indiiklenen miyokardiyal hasarda Akt/GSK-3p sinyalizasyonunu ve
oksidatif stresi diizenler

Bilge Eren Korkmaz
Trakya Universitesi, Tip Fakiltesi, Biyofizik Anabilim Dali, Edirne, Turkiye

Amag: Akut miyokardiyal hasar, kardiyak dokuda asiri oksidatif stres ve redoks dengesinin bozulmasi
ile karakterizedir. Akt/GSK-3B yolagi, miyokardda oksidatif hasara karsi hiicresel savunma yanitlarinin
ve antioksidan dengenin diizenlenmesinde 6nemli rol oynar. Turunggil kaynakh bir flavonoid olan
hesperidin, antioksidan ve kardiyoprotektif 6zellikleriyle bilinmektedir. Bu ¢alismada, hesperidinin
izoproterenol ile indiklenen akut miyokardiyal hasarda kardiyak doku dizeyinde Akt/GSK-3B
sinyalizasyonu ve oksidatif stres Uzerindeki etkileri arastirildi.
Yontem: Uc aylik 30 erkek Wistar sican rastgele (¢ gruba ayrildi: kontrol, akut miyokardiyal infarktiis
(AMI) ve AMi+hesperidin. AMi modeli, iki giin boyunca giinde bir kez subkutan uygulanan 85 mg/kg
izoproterenol ile olusturuldu. Tedavi grubuna 14 giin boyunca gavaj yoluyla 100 mg/kg/gtin hesperidin
verildi. Akt ve GSK-3B sinyalizasyonu Western blot yontemiyle degerlendirildi; oksidatif stres
gostergeleri olarak malondialdehit (MDA), protein karbonil ve total antioksidan durum (TAS) kardiyak
dokuda olglldi. Veriler tek yonli ANOVA ve ardindan Tukey HSD testi ile analiz edildi.
Bulgular: AMi grubunda p-Akt/Akt (p<0.001) ve p-GSK-3B(Ser9)/GSK-3pB (p=0.032) oranlari azalirken,
MDA (p=0.002) ve protein karbonil (p<0.001) dizeyleri artti ve TAS distl (p=0.016). Hesperidin
uygulamasi, Akt (p<0.001) ve GSK-3B (p=0.018) fosforilasyonunu yeniden sagladi, MDA (p=0.010) ve
protein karbonil (p<0.001) dazeylerini dastrdi ve TAS'' anlamh sekilde artirdi (p<0.001).
Sonug: Hesperidin, izoproterenol ile indiiklenen akut miyokardiyal hasari ve oksidatif stresi,
muhtemelen Akt/GSK-3pB sinyalizasyonunu koruyarak azaltmaktadir. Bu bulgular, s6z konusu yolagin
korunmasinin hesperidinin kardiyoprotektif etkisine katkida bulunabilecegini diisiindlirmektedir.

Anahtar Kelimeler: akut miyokardiyal hasar, Akt/GSK-3pB, hesperidin, izoproterenol, oksidatif stres
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Hesperidin modulates Akt/GSK-3pB signaling and oxidative stress in isoproterenol-induced
myocardial injury

Bilge Eren Korkmaz
Trakya University, Faculty of Medicine, Department of Biophysics, Edirne, Tirkiye

Aim: Acute myocardial injury is characterized by excessive oxidative stress and disruption of redox
balance in cardiac tissue. The Akt/GSK-3B pathway plays a key role in regulating cellular defense
responses and antioxidant balance against oxidative damage in the myocardium. Hesperidin, a citrus-
derived flavonoid, is known for its antioxidant and cardioprotective properties. This study investigated
the effects of hesperidin on Akt/GSK-3p signaling and oxidative stress at the cardiac tissue level in
isoproterenol-induced acute myocardial injury.
Material and Methods: Thirty three-month-old male Wistar rats were randomly divided into three
groups: control, acute myocardial infarction (AMI), and AMlI+hesperidin. The AMI model was
established by subcutaneous administration of isoproterenol (85 mg/kg) once daily for two days. The
treatment group received hesperidin (100 mg/kg/day) by oral gavage for 14 days. Akt and GSK-3
signaling was assessed by Western blot; malondialdehyde (MDA), protein carbonyl, and total
antioxidant status (TAS) were measured in cardiac tissue as indicators of oxidative stress. Data were
analyzed using one-way ANOVA followed by Tukey's HSD test.
Results: In the AMI group, the p-Akt/Akt (p<0.001) and p-GSK-3B(Ser9)/GSK-3pB (p=0.032) ratios were
decreased, while MDA (p=0.002) and protein carbonyl (p<0.001) levels were increased and TAS was
reduced (p=0.016). Hesperidin restored Akt (p<0.001) and GSK-3B (p=0.018) phosphorylation,
decreased MDA (p=0.010) and protein carbonyl (p<0.001) levels, and significantly increased TAS
(p<0.001).

Conclusion: Hesperidin attenuates isoproterenol-induced acute myocardial injury and oxidative stress,
likely by preserving Akt/GSK-3B signaling. These findings suggest that preservation of this pathway may
contribute to the cardioprotective effect of hesperidin.

Keywords: acute myocardial injury, Akt/GSK-3B, hesperidin, isoproterenol, oxidative stress
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S28
Metabolik sendromda hipokampal mitokondriyal dinamikler ve tau patolojisinin bilissel
bozukluktaki rolii

Biisranur Parlak?, Firat Akat?, Elif Azra Arnous®*#, Simya Saran?3, Erkan Tuncay®
Disiplinlerarasi Sinirbilimleri Anabilim Dali, Tip Fakdiltesi, Ankara Universitesi, Ankara, Tiirkiye
2Saglik Bilimleri Enstitiisti, Ankara Universitesi, Ankara, Tiirkiye

3Fizyoloji Anabilim Dali, Tip Fakiiltesi, Ankara Universitesi, Ankara, Tiirkiye

“Fizyoloji Anabilim Dali, Tip Fakiiltesi, Baskent Universitesi, Ankara, Tiirkiye

*Biyofizik Anabilim Dali, Tip Fakiiltesi, Ankara Universitesi, Ankara, Tiirkiye

Amag: Metabolik sendrom, yalnizca periferik metabolik bozukluklarla sinirli kalmayip santral sinir
sisteminde de norodejeneratif sirecleri tetikleyebilmektedir. Mitokondriyal dinamiklerde meydana
gelen degisiklikler ve protein asetilasyonundaki dizensizliklerin bu siirecte 6nemli rol oynadig
disindlmektedir. Bu calismanin amaci, deneysel metabolik sendrom (MetS) modelinde hipokampiiste
bilissel bozukluklarin  altinda  yatan molekiiler =~ mekanizmalari  ortaya  koymaktir.
Yontem: Deneysel MetS modeli, sicanlara 28-30 hafta boyunca igme suyu yerine %32 siikroz ¢ozeltisi
verilerek olusturulmustur (n=6). Modelin dogrulanmasi amaciyla viicut agirligi, glukoz toleransi ve lipid
profili gibi metabolik parametreler degerlendirilmistir. Anksiyete benzeri davranislar Agik Alan Testi
(Open Field Test, OFT) ve Yikseltilmis Arti Labirent (Elevated Plus Maze, EPM) ile; 6grenme ve bellek
fonksiyonlari ise Morris Su Labirenti (Morris Water Maze, MWM) ve Yeni Obje Tanima Testi (Novel
Object Recognition Test, NORT) kullanilarak analiz edilmistir. Hipokampal dokuda Alzhemier
belirtecleri, sirtlinler, total lizin-(K)-asetilasyonu, mitokondriyal dinamiklerle iliskili proteinler ile
apoptotik  belirtecler Western blot ve ELISA yontemleri kullanilarak incelenmistir.
Bulgular: MetS grubunda vicut agirligl, aglk kan glukozu, glukoz toleransi ve lipid profilindeki
degisiklikler metabolik sendrom fenotipinin basariyla olusturuldugunu géstermistir. Anksiyete benzeri
davranislarda anlamli bir degisiklik saptanmazken, MWM ve NORT 6grenme ve bellek fonksiyonlarinin
bozuldugunu gostermistir. Hipokampuste AB1-42 diizeyleri degismezken, p-Tau (Ser262) artmis ve p-
GSK3B (Ser9) azalmistir. Ayrica SIRT2 ve total lizin asetilasyonu artarken SIRT1 degismemistir.
Mitokondriyal flizyon proteinleri (Mfnl ve Mfn2) degismezken, fisyon belirtecleri (Drp1 ve Fis1) ile
Bax/Bcl-2 orani artmistir.
Sonug: Elde ettigimiz bulgular, MetS'nin hipokamptiste SIRT2 ekspresyonu ve total lizin
asetilasyonundaki artis ile birlikte mitokondriyal fisyonun artmasi, GSK3B-Tau sinyal yolunun
dizensizlesmesi ve apoptotik slreclerin aktivasyonu ile iliskili olarak 6grenme ve bellek bozukluguna
yol acabilecegini gostermektedir. Amiloid-B diizeylerinde degisiklik olmaksizin p-Tau diizeylerindeki
artis ve p-GSK3B dizeylerindeki azalma, metabolik sendromun erken Alzheimer benzeri Tau
patolojisini tetikleyebilecegini dustindirmektedir. Bu bulgular, SIRT2/K-asetilasyonu, mitokondriyal
dinamikler ve GSK3B-Tau ekseninin metabolik sendroma bagli bilissel bozukluklarin gelisiminde rol
oynayabilecek potansiyel tedavi hedefleri oldugunu gostermektedir (BAP TDK-2026-4853 projesi ile
desteklenmistir).

Anahtar Kelimeler: Hipokampis, Metabolik sendrom, Mitokondriyal dinamikler, SIRT2, Tau
fosforilasyonu
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The role of altered hippocampal mitochondrial dynamics and tau pathology in cognitive
impairment associated with metabolic syndrome

Biisranur Parlak?, Firat Akat?, Elif Azra Arnous®*#, Simya Saran?3, Erkan Tuncay®
!Department of Interdisciplinary Neuroscience, Faculty of Medicine, Ankara University, Ankara,
Turkiye
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3Department of Physiology, Faculty of Medicine, Ankara University, Ankara, Tiirkiye
‘Department of Physiology, Faculty of Medicine, Baskent University, Ankara, Tirkiye
*Department of Biophysics, Faculty of Medicine, Ankara University, Ankara, Tirkiye

Aim: Metabolic syndrome (MetS) is associated with central nervous system dysfunction and cognitive
decline. Altered mitochondrial dynamics and dysregulated protein acetylation have been implicated in
these processes. This study investigated the molecular mechanisms underlying hippocampal cognitive
impairment in an experimental MetS model.
Material and Methods: MetS was induced in rats by replacing drinking water with a 32% sucrose
solution for 28-30 weeks (n=6). Body weight, glucose tolerance, and lipid profile were assessed to
confirm the metabolic phenotype. Anxiety-like behavior was evaluated using the Open Field Test (OFT)
and Elevated Plus Maze (EPM), while learning and memory were assessed using the Morris Water
Maze (MWM) and Novel Object Recognition Test (NORT). Hippocampal Alzheimer's disease-related
markers, sirtuins, total lysine (K)-acetylation, mitochondrial dynamics-related proteins, and apoptotic
markers were analyzed by Western blotting and ELISA.
Results: MetS rats exhibited increased body weight, impaired glucose tolerance, and dyslipidemia.
Anxiety-like behavior was unchanged, whereas learning and memory were significantly impaired.
Hippocampal AB1-42 levels remained unchanged, while phosphorylated Tau (Ser262) increased and
inhibitory GSK3B phosphorylation (Ser9) decreased. SIRT2 expression and total lysine acetylation were
elevated, whereas SIRT1 expression was unchanged. Mitochondrial fusion proteins (Mfn1 and Mfn2)
were unchanged, whereas the fission-related proteins Drp1 and Fis1, together with the Bax/Bcl-2 ratio,
were significantly increased.
Conclusion: MetS-induced cognitive impairment is associated with increased SIRT2 expression, altered
protein acetylation, enhanced mitochondrial fission, GSK3B—Tau dysregulation, and activation of
apoptotic signaling in the hippocampus. Increased phosphorylated Tau in the absence of Ap1-42
accumulation suggests that MetS may promote an early Tau-dominant Alzheimer's disease-like
pathology. These findings identify the SIRT2/K-acetylation axis, mitochondrial dynamics, and GSK3p—
Tau signaling as potential therapeutic targets for MetS-associated cognitive dysfunction. (Supported
by BAP TDK-2026-4853).

Keywords: Hippocampus, Metabolic syndrome, Mitochondrial dynamics, SIRT2, Tau phosphorylation
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Locusta Migratoria Protein Ekstrakti Ve Ultrasonun Bébrek Proksimal Tiibiil Hiicrelerinde Sisplatin
Kaynakl Nefrotoksisite Uzerindeki Terapotik Etkisi

Simge Unay?, Derya Deniz Sirinyildiz?, Sercin Ozlem Caliskan?, Ferhat Sirinyildiz®

tUsak Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Usak, Tiirkiye

2Alaaddin Keykubat Universitesi, Rektorliik, Antalya, Tiirkiye

3Aydin Adnan Menderes Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Aydin, Tiirkiye

Amag: Kemoterapi ilaglari (sisplatin, paklitaksel, dosetaksel, vinkristin) kanser tedavisinde aktif olarak
kullanilmasina ragmen, saglikli dokularda birikerek nefropati ve noropati gibi yan etkilere yol
acabilmektedirler. Bu yan etkileri azaltacak kesin bir tedavi olmamasina ragmen, son yillarda yeni
tedavi yaklasimlari ivme kazanmistir. Yenilebilir bir bcek olan Locusta migratoria, yliksek oranda yag
asitleri ve mineraller icermektedir. Ultrason uygulamasi, doku iyilesmesini hizlandiran ve hiicresel
yanitlari diizenleyen invaziv olmayan bir yontemdir. Bu calisma, yenilebilir bocek ve ultrason
uygulamasinin kombinasyonunun sisplatin kaynakli HEK-293 hiicrelerinde nefrotoksisite lzerindeki
olasi terapotik etkisini arastirmayi amaclamaktadir.
Yontem: HEK-293 hiicreleri, nefrotoksisite modeli olusturmak igin 16 pM sisplatin ile 37°C ve %5
CO2'de 24 saat inkilibe edilmistir. Model olusturulan hiicrelere farkh konsantrasyonlarda Locusta
migratoria protein ekstresi (0-5 mg/mL) ve 1,0 W/cm? yogunlugunda 1 MHz ultrason 10, 30 ve 60
saniye slreyle uygulanmistir. Hiicre canlihgi, koloni olusumu ve cizik yara modeli degerlendirilmistir.
Bulgular: HEK-293 hiicrelerinde olusturulan sisplatin kaynakh nefrotoksisite modelinde, 0,05 mg/mL
konsantrasyonunda Locusta migratoria protein ekstresi ile tedavi, sisplatin ile tedavi edilen gruba
kiyasla huicre canliligini dnemli 6l¢tde artirdigi géralmustir (p<0,05). Ancak 2,5 mg/ml ve Uizeri protein
ekstresi konsantrasyonlarinin sitotoksik etkiler gosterdigi bulunmustur. Ultrason ile kombine tedavi
gruplarinda, 1,0 W/cm?'de 10 saniye sireyle ultrason uygulamasi, sadece protein ekstresi ile tedavi
edilen gruba kiyasla hiicre canliigini artirirken, 30 ve 60 saniyelik ultrason uygulamasi iyilesmeye bir
katki saglamadigi gorilmdistir. Cizik yara testi ve koloni olusum testi sonuclarinin hiicre canhhigi
sonuglariyla tutarli oldugu saptanmistir (p<0,05).
Sonug: Bu bulgular, bu kombine yaklasimin sisplatin kaynakli nefrotoksisite icin umut vadeden bir
tedavi stratejisi olabilecegini gostermektedir.

Anahtar Kelimeler: Sisplatin, Yenilebilir bocek, Ultrason
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Therapeutic Effect of Locusta migratoria Protein Extract and Ultrasound on Cisplatin-Induced
Nephrotoxicity in Renal Proximal Tubule Cells

Simge Unay?, Derya Deniz Sirinyildiz?, Sercin Ozlem Caliskan?, Ferhat Sirinyildiz®

1Usak University, Faculty of Medicine, Department of Biophysics, Usak, Tiirkiye

2Alaaddin Keykubat University, Rectorate, Antalya, Tiirkiye

3Aydin Adnan Menderes University, Faculty of Medicine, Department of Physiology, Aydin, Tiirkiye

Aim: Although chemotherapeutic drugs (cisplatin, paclitaxel, docetaxel, vincristine) are actively used
in cancer treatment, they can accumulate in healthy tissues, leading to side effects such as
nephropathy and neuropathy. Although there is no definitive treatment to reduce these side effects,
new treatment approaches have gained momentum in recent years. Locusta migratoria, an edible
insect, contains a high percentage of fatty acids and minerals. Ultrasound application is a non-invasive
method that accelerates tissue healing and regulates cellular responses. This study aims to investigate
the possible therapeutic effect of combining edible insect and ultrasound application on nephrotoxicity
in cisplatin-induced HEK-293 cells.
Material and Methods: HEK-293 cells were treated with 16 pM cisplatin and incubated for 24 hours at
37°C and 5% CO2 to create a nephrotoxicity model. Different doses of Locusta migratoria protein
extract (0-5 mg/ml) and 1 MHz ultrasound at intensities of 1.0 W/cm2 for 10, 30, and 60 s were applied
to the model cells. Cell viability, colony formation, and wound scratch were assessed.
Results: In the cisplatin-induced nephrotoxicity model established in HEK-293 cells, treatment with
Locusta migratoria protein extract at a concentration of 0.05 mg/mL significantly increased cell viability
compared with the cisplatin-treated group (p<0.05). In contrast, protein extract concentrations of 2.5
mg/mL and above exhibited cytotoxic effects. In the ultrasound-combined treatment groups,
application of ultrasound at 1.0 W/cm? for 10 s further increased cell viability compared with the group
treated with the protein extract alone, whereas 30 s and 60 s ultrasound exposure produced no
additional beneficial effect. The findings from the wound healing assay and colony formation assay
were consistent with the cell viability results (p<0.05).
Conclusions: These findings indicate that this combined approach may be a promising therapeutic
strategy for cisplatin-induced nephrotoxicity.

Keywords: Cisplatin, Edible insect, Ultrasound
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Erkek Siganlarda Piromelatin ve Melatonin infiizyonu Ureme Hormonlarini Baskilar

Saliha Yildirim, Feyzanur Gurci, Suat Tekin
inéni Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Malatya, Turkiye

Amag: Ureme davranisi, hipotalamik gonadotropin salgilatici hormon (GnRH) ve iliskili néroaktif
peptidlerin endokrin diizenlemesiyle kontrol edilir. Erkeklerde GnRH, luteinizan hormon (LH) ve folikdl
uyarict hormon (FSH) salinimini uyararak LH ile testosteron sentezini, FSH ile spermatogenezi baslatir.
Disuk uyku kalitesi ve oksidatif stresin erkek treme saghgini olumsuz etkiledigi bilinmektedir.
Melatonin (Mel), antioksidan savunma ve uyku dizeniyle ireme fizyolojisini korur. Yeni nesil Mel
reseptor agonisti Piromelatin (Pir), testisteki Leydig hucreleri ve germinal epiteldeki MT1/MT2
reseptorlerini aktive eder. Ancak Pir'in Greme hormonlari Uzerindeki etkisi bilinmemektedir. Bu
calismanin amaci, Pir'in LH, FSH ve testosteron hormonlari (zerindeki potansiyel etkilerini
arastirmaktir.

Yontem: Calismada 60 adet, 250-300 g, Wistar Albino irki erkek sigan rastgele 6 gruba ayrildi (Kontrol,
Sham, Pir-10 mg/kg, Pir-20 mg/kg, Mel-10 mg/kg, Mel-20 mg/kg). Sicanlara intraperitonal osmotik mini
pompa vyerlestirilerek Pir ve Mel inflzyonu (5 pL/saat, 14 giin) uygulandi. Deney sonunda sicanlar
dekapite edilerek kan dokulari toplandi. Serumda LH, FSH ve testosteron seviyeleri ELISA yontemi ile
analiz edildi. Gruplar arasi karsilastirmalar, SPSS programi kullanilarak Bonferroni dizeltmeli Mann
Whitney U testi ile gercgeklestirildi. p<0.05 degeri anlamh kabul edildi.
Bulgular: Pir ve Mel inflizyonu, serum LH, FSH ve testosteron diizeylerinde kontrol ve sham gruplarina
kiyasla doz bagimli azalmaya neden oldu (p<0.05). Ote yandan yiiksek doz Pir grubunda, yiiksek doz
Mel grubuna kiyasla serum LH, FSH ve testosteron seviyelerinde anlamli diizeyde azalma gozlendi
(p<0.05).

Sonug: Erkek sigcanlarda Pir inflizyonu, serum LH, FSH ve testosteron seviyelerini disiirerek Mel’e
benzer sekilde Greme hormonlarini baskilamaktadir. Sonug¢ olarak, Mel reseptor agonisti Pir’in,
endojen ligand Mel ile benzer yonde ve karsilastirilabilir diizeyde bir etki gostermesi, Pir'in Mel
reseptorleri izerinden ireme hormonlarini baskilayabilecegini diisiindiirmektedir. Bu ¢alisma indni
Universitesi Bilimsel Arastirma Projeleri birimi tarafindan (Proje No: TYL-2026-5097) desteklenmistir.

Anahtar Kelimeler: FSH, LH, Melatonin, Piromelatin, Testosteron

132



8. ULUSLARARASI KATILIMLI VE (5N
37. ULUSAL BiYOFiziK .

KONGRESS

o ANKARA UNIVERSITESI TIP FAKULTESI

¥ MORFOLOJI KAMPUST nyOfIZI k2026.ankara.edu.tr

S30
Infusions of Piromelatin and Melatonin Suppress Reproductive Hormones in Male Rats

Saliha Yildirim, Feyzanur Gurci, Suat Tekin
Indnli University, Faculty of Medicine, Department of Physiology, Malatya, Tirkiye

Aim: Reproductive behavior is controlled by hypothalamic gonadotropin-releasing hormone (GnRH)
and related neuroactive peptides. In males, GnRH stimulates luteinizing hormone (LH) and follicle-
stimulating hormone (FSH) release, initiating testosterone synthesis via LH and spermatogenesis via
FSH. Sleep deprivation and oxidative stress impair male fertility. Melatonin (Mel) safeguards
reproductive physiology via antioxidant and sleep-regulatory actions. Piromelatine (Pir), a novel Mel
receptor agonist, activates MT1/MT2 receptors in Leydig cells and germinal epithelium, but its effects
on reproductive hormones are unknown. This study aimed to investigate Pir’s potential effects on LH,
FSH, and testosterone.
Material and Methods: In this study, sixty adult male Wistar Albino rats (250-300 g) were randomly
assigned to 6 groups: Control, Sham, Pir-10 mg/kg, Pir-20 mg/kg, Mel-10 mg/kg, Mel-20 mg/kg. Pir and
Mel were infused (5 pL/h, 14 days) via intraperitoneal osmotic mini-pumps. Rats were decapitated
post-treatment, and blood was collected. Serum LH, FSH, and testosterone were measured by ELISA.
Group comparisons used Mann-Whitney U with Bonferroni correction (SPSS). Statistical significance
was set at p<0.05.
Results: Pir and Mel infusions dose-dependently reduced serum LH, FSH, and testosterone versus
control and sham groups (p<0.05). Moreover, serum LH, FSH, and testosterone were significantly lower
in the high-dose Pir group than in the high-dose Mel group (p<0.05).
Conclusion: In male rats, Pir infusion suppresses LH, FSH, and testosterone similarly to Mel. These
findings suggest that Pir, acting via Mel receptors, inhibits reproductive hormones in a manner
comparable to the endogenous ligand Mel. This study was supported by the inénii University Scientific
Research Projects Unit (Project No: TYL-2026-5097).

Keywords: FSH, LH, Melatonin, Piromelatine, Testosterone
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S31
Dietilnitrozamin (DEN) ile olusturulan deneysel hepatokarsinogenez modelinde doz
optimizasyonu:6n ¢alisma

Sevilay Giinay?, Enis Taha Ozkan?, Sinem Oruc Eraslan?, Tuna Onal®, Asli Emniyet Sert*, Bahriye Sirav
Aral'

'Gazi Universitesi, Tip Fakltesi, Biyofizik Ana Bilim Dali, Ankara, Tiirkiye

2Bandirma Onyedi Eyliil Universitesi, Biyofizik Ana Bilim Dali, Balikesir, Tiirkiye

3Bandirma Onyedi Eyliil Universitesi, Histoloji ve Embriyoloji Ana Bilim Dali, Balikesir, Tiirkiye

“Hitit Universitesi, Histoloji ve Embriyoloji Ana Bilim Dali, Corum, Tiirkiye

Amag: Dietilnitrozamin (DEN), sitokrom P450 aracili metabolik aktivasyon sonrasi reaktif oksijen tirleri
olusturarak oksidatif stres, inflamasyon ve DNA hasari Gizerinden hepatokarsinogenezi baslatirken, 2-
asetilaminofluoren(2-AAF) premalign hepatositlerin proliferasyonunu destekleyerek tiimor gelisimini
ilerletir. Deneysel hepatokarsinogenez (HCC) modelinin glivenilirligi, uygun DEN dozunun dogru
belirlenmesine baglidir. Bu nedenle ¢alisma etik ilkeler ve 3R prensibi dogrultusunda minimum hayvan
kullanimiyla vydritilen bir 6n c¢alisma olarak planlanmis; farkh DEN dozlarinin olusturdugu
histopatolojik degisiklikler karsilastirilarak sonraki deneylerde kullanilacak en uygun indiiksiyon
dozunun belirlenmesi amaclanmistir.
Yoéntem: Gazi Universitesi Hayvan Deneyleri Yerel Etik Kurulu onayiyla (G.U.ET-25.036) gerceklestirilen
bu 6n calismada toplam 8 adet Wistar albino sican (180-220 g) Kontrol, DEN100, DEN150 ve DEN200
gruplarina (n=2/grup) ayrildi. DEN gruplarina ilk iki hafta haftada bir kez sirasiyla 100, 150 ve 200 mg/kg
DEN intraperitoneal uygulandi. iki haftalik iyilesme déneminin ardindan tiim DEN gruplarina ¢ hafta
boyunca haftada 4 giin 20 mg/kg 2-AAF oral gavajla verildi. On birinci haftanin sonunda alinan karaciger
dokulari %10’luk formaldehitte fikse edilerek 4 pum H&E kesitleri histomorfolojik olarak degerlendirildi.
istatistiksel analiz Kruskal-Wallis ile Dunn c¢oklu karsilastirma testleriyle gerceklestirildi(p<0,05).
Bulgular: Kontrol grubunda karaciger histolojisi normal degerlendirildi. DEN100 ve DEN150 gruplarinda
hepatositlerin genel yapisinin korundugu ancak hepatik ven ¢cevresinde hepatosit bliylimesi ve lipidden
zengin alanlarin olustugu belirlendi. DEN150 grubunda ayrica piknotik ¢ekirdekler ve sitoplazmik lipid
birikimi dikkat ¢cekti. DEN200 grubunda ise piknotik ¢ekirdekli hepatositler ve belirgin sitoplazmik lipid
birikimi izlendi. Ayrica bazi odaklarin daha genis alanlar olusturdugu gozlendi. Coklu karsilastirma
analizinde Kontrol-DEN150 (p=0,0185) ve Kontrol-DEN200 (p=0,0025) gruplari arasinda anlamli farkllik
saptanirken, diger karsilastirmalarda istatistiksel anlamhlik belirlenmedi.
Sonug: Bu 6n ¢alisma, deneysel HCC modelinde doza bagh histopatolojik degisiklikleri ortaya koyarak
150 ve 200 mg/kg DEN dozlarinin hepatokarsinogenezi guvenilir bicimde indikledigini gostermistir.
Ana calismanin bilimsel risklerini minimize eden bu on bulgular, gelecekteki genis 6rneklemli
biyofiziksel ve histopatolojik projelere standart, glivenilir ve vazgecilmez bir temel saglamaktadir.
Tesekkiir:Bu calisma, Gazi Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi(BAP)
tarafindan desteklenmistir(TDK-2025-10283).

Anahtar Kelimeler: Karaciger Kanseri, Dietilnitrozamin, 2-asetilaminofluoren, HCC
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S31
Dose optimization in an experimental hepatocarcinogenesis model induced by diethylnitrosamine
(DEN):a preliminary study

Sevilay Giinay?, Enis Taha Ozkan?, Sinem Oruc Eraslan?, Tuna Onal®, Asli Emniyet Sert*, Bahriye Sirav
Aral?

1Gazi University, Faculty of Medicine, Department of Biophysics, Ankara, Tiirkiye

2Bandirma Onyedi Eyliil University, Department of Biophysics, Balikesir, Tiirkiye

3Bandirma Onyedi Eyliil University, Department of Histology and Embryology, Balikesir, Tiirkiye
“Hitit University, Department of Histology and Embryology, Corum, Tirkiye

Aim: Diethylnitrosamine(DEN) initiates hepatocarcinogenesis by generating reactive oxygen species
through cytochrome P450-mediated metabolic activation, leading to oxidative stress, inflammation,
and DNA damage, whereas 2-acetylaminofluorene(2-AAF) promotes tumor progression by stimulating
premalignant hepatocyte proliferation.Since the reliability of the experimental hepatocellular
carcinoma(HCC) model depends on DEN dose selection, this preliminary study, conducted according
to ethical principles and the 3R concept, aimed to identify the optimal DEN induction dose by
comparing histopathological changes induced by different DEN doses.
Material and Methods: This preliminary study was approved by the Gazi University Local Ethics
Committee for Animal Experiments(G.U.ET-25.036).Eight Wistar albino rats(180-220 g) were allocated
to the Control, DEN100, DEN150, and DEN200 groups(n=2/group).DEN was administered
intraperitoneally once weekly for two weeks at doses of 100, 150, or 200mg/kg. After a two-week
recovery period, DEN groups received 20mg/kg 2-AAF by oral gavage four days per week for three
weeks.At week 11, liver tissues were fixed in 10% formaldehyde, sectioned at 4 um, stained with H&E,
and evaluated histomorphologically.Statistical analyses were performed using the Kruskal-Wallis test
followed by Dunn’s multiple comparison test(p<0.05).
Results: The control group showed normal liver histology.The DEN100 and DEN150 groups exhibited
preserved hepatic architecture with hepatocyte enlargement and lipid-rich areas surrounding the
hepatic veins.The DEN150 group additionally showed pyknotic nuclei and cytoplasmic lipid
accumulation.The DEN200 group hepatocytes with pyknotic nuclei, marked cytoplasmic lipid
accumulation, and large focal lesions.Comparison analysis demonstrated significant differences
between the Control-DEN150(p=0.0185) and Control-DEN200(p=0.0025) groups, whereas no
significant differences were detected among the remaining comparisons.
Conclusion: This preliminary study demonstrated dose-dependent histopathological alterations in the
experimental HCC model and showed that DEN doses of 150 and 200mg/kg reliably induced
hepatocarcinogenesis.These findings provide a basis for selecting the optimal induction dose for the
main study while supporting model standardization and reducing unnecessary animal use.

This study was supported by the Scientific Research Projects Coordination Unit(BAP) at Gazi
University(TDK-2025-10283).

Keywords: Liver Cancer, Diethylnitrosamine, 2-Acetylaminofluorene, HCC
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S32
Anjiyotensin IV'lin Glukotoksik Pankreatik B-Hiicrelerinde Eser Element ve Makromineral
Homeostazi Uzerine Etkisi

Aysu Kilig!, Hande ipek ince?, Sahabettin Selek?, Fatma Ates?

'Bezmialem Vakif Universitesi Tip Fakdiltesi, Fizyoloji Ana Bilim Dali, istanbul, Tiirkiye
2Bezmialem Vakif Universitesi Tip Fakdiltesi, Biyofizik Ana Bilim Dall, istanbul, Tiirkiye
3Bezmialem Vakif Universitesi Tip Fakiiltesi, Tibbi Biyokimya Ana Bilim Dali, Tiirkiye

Amag: Glukotoksisite; oksidatif stres, apoptoz ve hiicresel homeostazin bozulmasi gibi mekanizmalar
aracihgiyla B-hticre fonksiyonlarini olumsuz etkilemektedir. Bu ¢alismada, glukotoksisiteye maruz
birakilan pankreatik B-hiicrelerinde farkli AnglV/Kaptopril kombinasyonlarinin hiicre disi sivida eser
element ve makromineral homeostazi (zerindeki etkilerinin arastirilmasi amaclanmistir.
Yoéntem: Pankreatik B-hicreleri (1.1B4) D-glukoz ve AnglV/Kaptopril kombinasyonunun farkli
konsantrasyonlarina uzun sireli (72 saat) maruz birakildi. Sitotoksik olmayan ve en yiksek hicre
canliigini saglayan konsantrasyonlar MTT analizi ile belirlenmistir. Hicreler pozitif kontrol, ylksek
glukoz (300mM D-glukoz), 2,6mM AnglV(A)+9,2mM-Kaptropil(K)(Grup1), 2,6mM-A+4,6mM-K(Grup2),
2,6mM-A+3,3mM-K(Grup3), 2,6mM-A+1,85mM-K(Grup4), 2,6mM-A+0,92mM-K(Grup5) olarak
gruplara ayrilmistir. Hucrelerdeki elementlerin/makrominerallerin homeostazindaki degisiklikler,
AnglV/Kaptopril kombinasyonlarinin glukotoksik B-hiicre hasari tzerindeki olasi koruyucu etkilerini
degerlendirmek amaciyla; yiiksek glukoz ve belirtilen dozlarda 72 saat inkiibe edilen hiicrelerin
besiyerleri toplanmistir. Besiyerlerdeki, c¢inko(Zn), bakir(Cu), demir(Fe), kalsiyum(Ca) ve
magnezyum(Mg) diizeyleri spektrofotometrik olarak ol¢tilmustir. Gruplar arasi istatistiksel farkhliklar
One-Way ANOVA testi ile incelenmistir.
Bulgular: Yiksek glukoz, pozitif kontrolle karsilastirildiginda, tim element/makrominerallerin
degerlerini istatistiksel olarak anlamli bir sekilde degistirmistir (p<0,001). Yiiksek glukoz uygulanan ile
AnglV kombinasyonu uygulanan gruplar arasinda da element/makromineral sonuclarinda anlamli
degisiklikler gozlenmistir. Zn, Fe, Ca ve Mg diizeyleri AnglV uygulanan gruplarda yiksek glukoz grubuna
gore istatististiksel olarak anlamh azalma goérilmustir (p<0,001). Cu ise Grupl ve 4’te anlaml olarak
artarken, Grup3'te azalmistir (sirasi ile p<0,05, p<0,001).
Sonug: Glukotoksisite, pankreatik B-hiicrelerinde eser element ve makromineral homeostazini ve
oksidatif stres aracili B-hiicre fonksiyonlarini bozmaktadir. AnglV/Kaptopril kombinasyonlarinin ise
glukotoksisiteye bagl eser element ve makromineral homeostazindaki degisiklikleri kismen modiile
edilebilecegini gostermektedir. AnglV/Kaptopril kombinasyonlarinin glukotoksisiteye bagl element
homeostazindaki degisikliklerin diizenlenmesine katki saglayabilecegini ve Zn, Cu, Fe, Ca ile Mg
diizeylerinin glukotoksik B-hiicre hasarinin degerlendirilmesinde tamamlayici biyobelirtegler olarak
kullanilabilecegini dislindirmektedir.

Anahtar Kelimeler: B-hiicresi, AnjiyotensinlV, Glikotoksisite, Eser Element, Makromineral
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S32
Effects of Angiotensin IV on Trace Element and Macromineral Homeostasis in Glucotoxic Pancreatic
B-Cells

Aysu Kilig!, Hande ipek ince?, Sahabettin Selek?, Fatma Ates?

1Bezmialem Vakif University Faculty of Medicine, Department of Physiology, Istanbul, Tiirkiye
2Bezmialem Vakif University Faculty of Medicine, Department of Biophysics, Istanbul, Tiirkiye
3Bezmialem Vakif University Faculty of Medicine, Department of Medical Biochemistry, Istanbul,
Turkiye

Aim: Glucotoxicity adversely affects B-cell functions through mechanisms such as oxidative stress,
apoptosis, and disruption of cellular homeostasis.This study aims to investigate the effects of different
AnglV/Captopril combinations on trace element and macromineral homeostasis in cell culture medium
of pancreatic B-cells exposed to glucotoxicity.

Material and Methods: Pancreatic B-cells (1.1B4) were exposed to different concentrations of D-
glucose and AnglV/Captopril combinations for 72 hours.Non-cytotoxic concentrations providing the
highest cell viability were determined using the MTT assay.Cells were divided into groups: positive
control, high glucose (300 mM-D-glucose), 2.6 mM AnglV-(A) + 9.2 mM Captopril-(C)(Group1), 2.6 mM-
A+4.6 mM-C(Group2), 2.6 mM-A+3.3 mM-C(Group3), 2.6 mM-A+1.85 mM-C(Group 4), and 2.6 mM-
A+0.92 mM-C(Group5).To evaluate the potential protective effects of AnglV/Captopril combinations
against glucotoxic B-cell damage by monitoring changes in elemental/macromineral homeostasis, cell
culture media were collected from cells incubated under high glucose and these specified doses for 72
hours. Zinc(Zn), copper(Cu), iron(Fe), calcium(Ca), and magnesium(Mg) levels in culture medium were
determined spectrophotometrically.Statistical analyses were performed using One-Way ANOVA test.
Results: Compared with positive control, high-glucose group showed statistically significant changes
in levels of all trace elements and macrominerals (p<0.001).Significant differences in trace
element/macromineral results were also observed between high-glucose group and groups treated
with AnglV combinations. Zn, Fe, Ca, and Mg levels in all AnglV-treated groups showed a significantly
decrease compared to high-glucose group (p<0.001).However, Cu levels were significantly increased
in Groups 1 and 4, whereas they decreased in Group 3 (p<0.05 and p<0.001, respectively).
Conclusion: Glucotoxicity disrupts trace elements and macrominerals homeostasis, as well as oxidative
stress-mediated B-cell function in pancreatic B-cells. AnglV/Captopril combinations appear to partially
modulate glucotoxicity-induced alterations in trace element and macromineral homeostasis.These
findings suggest that AnglV/Captopril combinations may contribute to regulating glucotoxicity-induced
disturbances in element homeostasis, and that Zn, Cu, Fe, Ca, and Mg levels may serve as potential
complementary biomarkers for the evaluation of glucotoxic B-cell damage.

Keywords: B-cell, Angiotensin IV, Glycotoxicity, Trace Element, Macromineral
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Molekiiler radyoniiklid tedavilerde radyasyon biyofiziginin genisleyen kapsami: Hibrit gériintiileme
ve hasta 6zgii dozimetri

Ahmet Yilmaz, Ercan Polat, Bayram Caglar Karagedik, isa Burak Giiney, Isil Ocal
Cukurova Universitesi Tip Fakiiltesi, Niikleer Tip Anabilim Dali, Adana, Tiirkiye

Amag: Molekiler radyoniiklid tedavilerde hasta 6zgli dozimetri, hibrit gériintiileme sistemlerinden
elde edilen kantitatif verilere dayanmaktadir. Bu ¢alismada hibrit goriintlileme, kantitatif goriintiileme
ve hasta 6zgl dozimetri arasindaki iliskinin radyasyon biyofizigi acisindan degerlendirilmesi amaclandi.
Yontem: Glncel literatilr ile merkezimizde molekiler radyoniiklid tedavilere yonelik gergeklestirilen
hasta 6zgii dozimetri calismalarindan elde edilen deneyimler degerlendirildi. Ozellikle Y-90 mikrokiire
tedavisi uygulanan hastalarda gerceklestirilen pozitron emisyon tomografisi/bilgisayarli tomografi
(PET/BT) ve Bremsstrahlung tek foton emisyon bilgisayarli tomografi/bilgisayarli tomografi (SPECT/BT)
tabanli voksel dozimetri calismalari ile Lu-177 tedavilerindeki hasta 6zgl dozimetri uygulamalari;
gorintileme dogrulugu, kantitatif analiz ve biyolojik yorum acisindan butincil olarak incelendi.
Bulgular: Hibrit gériintiileme modalitesinin kantitatif aktivite dagilimini ve buna bagli absorpsiyon dozu
hesaplamalarini etkileyebildigi gozlendi. Ayni hastalarda PET/BT ve Bremsstrahlung SPECT/BT
kullanilarak hesaplanan hedef absorpsiyon dozlarinin bazi olgularda yaklasik 2-3 kat farkhlik
gosterebildigi, hedef timor dozlarinin ise hastalar arasinda yaklasik 40-380 Gy araliginda degisebildigi
belirlendi. Segmentasyon yontemi, goriintiileme zamani ve kantitatif gortintiileme dogrulugunun doz
dagilimi ve biyolojik yorum tizerinde etkili oldugu goruldi.

Sonug: Molekiler radyoniiklid tedavilerde hasta 6zgli radyasyon biyofizigi; hibrit goriintiileme,
kantitatif analiz, voksel tabanli dozimetri ve biyolojik etkinligin birlikte degerlendirilmesini gerektiren
bitlincul bir yaklasimdir. Bu yaklasimin gelistiriimesi, kisisellestirilmis tedavi planlamasi ve biyolojik
olarak daha anlamh doz degerlendirmelerine katki saglayabilir.
Anahtar Kelimeler: Radyasyon biyofizigi, nlkleer tip, molekiler radyoniklid tedavi, hibrit
gorlintlleme, hasta 6zgl dozimetri
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S33
The expanding scope of radiation biophysics in molecular radionuclide therapy: Hybrid imaging and
patient-specific dosimetry

Ahmet Yilmaz, Ercan Polat, Bayram Caglar Karagedik, isa Burak Giiney, Isil Ocal
Cukurova University Faculty of Medicine, Department of Nuclear Medicine, Adana, Tiirkiye

Aim: Patient-specific dosimetry in molecular radionuclide therapy relies on quantitative data obtained
from hybrid imaging systems. This study aimed to evaluate the relationship among hybrid imaging,
guantitative imaging, and patient-specific dosimetry from a radiation biophysics perspective.
Material and Methods: Current literature and experience from patient-specific dosimetry studies
conducted at our center were evaluated. In particular, positron emission tomography/computed
tomography (PET/CT) and Bremsstrahlung single-photon emission computed tomography/computed
tomography (SPECT/CT)-based voxel dosimetry studies in patients treated with Y-90 microspheres and
patient-specific dosimetry applications for Lu-177 therapies were evaluated in terms of imaging
accuracy, quantitative analysis, and biological interpretation

Results: Hybrid imaging modality was observed to affect quantitative activity distribution and
consequently absorbed-dose calculations. Target absorbed doses calculated using PET/CT and
Bremsstrahlung SPECT/CT in the same patients differed by approximately 2—3-fold in some cases, while
target tumor doses ranged approximately from 40 to 380 Gy among patients. Segmentation method,
imaging time, and quantitative imaging accuracy also affected dose distribution and biological
interpretation.

Conclusion: Patient-specific radiation biophysics in molecular radionuclide therapy requires an
integrated approach combining hybrid imaging, quantitative analysis, voxel-based dosimetry, and
biological effectiveness. Further development of this approach may contribute to individualized
treatment planning and more biologically meaningful dose assessments.

Keywords: Radiation biophysics, nuclear medicine, molecular radionuclide therapy, hybrid imaging,
patient-specific dosimetry
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S34
Kronik Nazal Kisspeptin-54 Uygulamasi Deneysel Parkinson Sigan Modelinde Hipokampal
Fonksiyonel ve Yapisal Plastisiteyi Korur

Aysegiil Gemici Sinen', Osman Sinen?, Narin Derin*
'Akdeniz Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Antalya, Tiirkiye
2Akdeniz Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Antalya, Tiirkiye

Amag: Bu ¢alismada, nazal KP-54 uygulamasinin deneysel hemiparkinson sigan modelinde 6grenme ve
hafiza bozukluklari Gzerindeki etkilerinin, hipokampal sinaptik plastisitenin elektrofizyolojik, molekiler
ve yapisal dizeylerde degerlendirilmesiyle arastiriimasi amaclanmistir.
Yontem: Eriskin erkek Sprague Dawley sicanlar (n=80), sham, KP-54, 6-OHDA ve 6-OHDA+KP-54 olmak
lzere dort gruba ayrilmistir. Hemiparkinson modeli, sag medial 6n beyin bandina stereotaksik olarak
6-OHDA enjeksiyonu ile olusturulmustur. Nazal KP-54 (3nmol/kg), cerrahiyi takiben bir hafta boyunca
glinlik olarak uygulanmistir. Motor performans acik alan, katatoni ve cubuk denge testleri ile
degerlendirilirken, 6grenme ve hafiza Morris su tanki ve obje lokalizasyon testleri ile
degerlendirilmistir. Hipokampal sinaptik plastisite, uzun sireli giclenme (USG) ve uzun sireli
baskilanma (USB) kayitlari ile analiz edilmistir. Nigral dopaminerjik noérodejenerasyon tirozin
hidroksilaz (TH) immuinoreaktivitesi ile dogrulanirken, hipokampal sinaptik ve yapisal plastisite sirasiyla
GluR1/GIuR2 immiinohistokimyasi ve Golgi-Cox boyama ydntemi ile degerlendirilmistir. istatistiksel
analizlerde verilerin dagilimina gére ANOVA veya Kruskal-Wallis testi kullaniimistir. Calismamiz, Xxxxx
Universitesi Hayvan Deneyleri Yerel Etik Kurulu tarafindan onaylanmistir (Protokol No:
1675/2024.02.001).

Bulgular: Nazal KP-54 uygulamasi, 6-OHDA'nin neden oldugu motor ve bilissel bozukluklari anlamli
(p<0,05) olarak diizeltmistir. KP-54, TH immiinoreaktivitesini koruyarak nigral dopaminerjik néron
kaybini anlamh dizeyde azaltmistir (p<0,05). Hipokampusta, KP-54 6-OHDA'nin neden oldugu
bozulmus USG vyanitlarini anlamli olarak duzeltirken (p<0,05), USB Uzerinde anlaml bir etkisi
gozlenmemistir. Ayrica, nazal KP-54 uygulamasi, 6-OHDA uygulanan sicanlarda GIuR1 ve GIuR2
imminoreaktif hiicre sayisini anlamli (p<0,05) diizeyde artirmistir. Golgi-Cox analizi, KP-54'lin 6-OHDA
lezyonu olusturulan sicanlarda dendritik dallanmalarn korudugunu ve dendritik diken (spine)
yogunlugunu anlamli (p<0,05) dizeyde artirdigini gOstermistir.
Sonug: Kronik nazal KP-54 uygulamasi, hipokampal sinaptik plastisiteyi koruyarak 6-OHDA kaynakh
bilissel bozukluga karsi néroprotektif etki gdstermistir. Bu bulgular, nazal KP-54 ile hipokampal sinaptik
plastisitenin korunmasinin, PH’de bilissel bozukluga karsi umut verici bir koruyucu strateji olabilecegini
duslindirmektedir.

Bu calisma, TUBITAK 1002-A Hizli Destek Programi (Proje No: 3245032) ve Akdeniz Universitesi Bilimsel
Arastirma Projeleri Koordinasyon Birimi (Proje No: TDK-2024-6628) tarafindan desteklenmistir.

Anahtar Kelimeler: Hipokampus, Kisspeptin-54, Parkinson Hastaligi, Sinaptik Plastisite
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S34
Chronic Nasal Kisspeptin-54 Preserves Functional and Structural Hippocampal Plasticity in a 6-
OHDA Rat Model of Parkinson’s Disease

Aysegiil Gemici Sinen', Osman Sinen?, Narin Derin*
Faculty of Medicine, Department of Biophysics, Akdeniz University, Antalya, Tiirkiye
2Faculty of Medicine, Department of Physiology, Akdeniz University, Antalya, Tirkiye

Aim: This study investigated the effects of chronic nasal KP-54 administration on learning and memory
impairments in an experimental hemiparkinsonian rat model by evaluating hippocampal synaptic
plasticity at electrophysiological, molecular, and structural levels.
Material and Methods: Adult male Sprague Dawley rats (n=80) were assigned to four groups: sham,
KP-54, 6-OHDA, and 6-OHDA+KP-54. Hemiparkinsonism was induced by stereotaxic injection of 6-
OHDA into the right medial forebrain bundle. Nasal KP-54 (3nmol/kg) was administered daily for one
week. Motor performance was assessed using the open field, catatonia, and beam balance tests, and
cognitive function using the Morris water maze and object location tests. Hippocampal synaptic
plasticity was evaluated by long-term potentiation (LTP) and long-term depression (LTD) recordings.
Dopaminergic neurodegeneration was verified by tyrosine hydroxylase (TH) immunohistochemistry,
whereas hippocampal synaptic and structural plasticity were evaluated by GIuR1/GIuR2
immunohistochemistry and Golgi-Cox staining. Statistical analyses were performed using ANOVA or
Kruskal-Wallis test as appropriate. The study was approved by the Xxxxx University Local Ethics
Committee for Animal Experiments (Protocol No:1675/2024.02.001).
Results: Nasal KP-54 administration significantly (p<0.05) improved 6-OHDA-induced motor and
cognitive impairments. KP-54 significantly (p<0.05) attenuated nigral dopaminergic neuronal loss by
preserving TH immunoreactivity. In the hippocampus, KP-54 significantly (p<0.05) restored impaired
LTP responses, whereas LTD was unaffected. Moreover, nasal KP-54 significantly (p<0.05) increased
GluR1- and GluR2-immunoreactive cells in 6-OHDA-injected rats. Golgi-Cox analysis showed that KP-
54 preserved dendritic arborization and a significant (p<0.05) increase in dendritic spine density in 6-
OHDA-lesioned rats.
Conclusion: Chronic nasal KP-54 exerted a neuroprotective effect against 6-OHDA-induced cognitive
impairment by preserving hippocampal synaptic plasticity. These findings suggest that preservation of
hippocampal synaptic plasticity by nasal KP-54 may represent a promising strategy to protect against
cognitive impairment in Parkinson's disease.

This study was supported by TUBITAK under the 1002-A Rapid Support Program (Project No.3245032)
and the Akdeniz University Scientific Research Projects Coordination Unit (Project No.TDK-2024-
6628).

Keywords: Hippocampus, Kisspeptin-54, Parkinson's Disease, Synaptic Plasticity
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S35
Deneysel Diyabetik Noropatide Diisiik Yogunluklu Ultrases ile Kombine Tedavinin Noroprotektif
Etkisi

Serap Oktay!, Mehmet Dincer Bilgin?, Mehmet Bilgen?
ISivas Cumhuriyet Universitesi Tip Fakiiltesi, Biyofizik Ana Bilim Dali, Sivas, Tiirkiye
2Aydin Adnan Menderes Universitesi Tip Fakiiltesi, Biyofizik Ana Bilim Dali, Aydin, Tiirkiye

Amag: Bu ¢alismanin amaci, biyofiziksel modilatér olarak uygulanan disik yogunluklu ultrasonun
(US), Ficus carica cekirdek yagi (FCCY) ile kombinasyonunun, streptozotosin (STZ) ile indiiklenen
deneysel diyabetik noéropati modelinde, biyokimyasal, nosiseptif ve elektrofizyolojik parametreler
acisindan potansiyel sinerjik noroprotektif etkilerini degerlendirmektir.
Yontem: Yetiskin erkek Wistar albino sicanlar bes gruba ayrildi: kontrol, diyabetik, diyabetik + Ficus
carica tohum yagi (FCSO), diyabetik + distik yogunluklu ultrason (US) ve diyabetik + kombine tedavi
(FCSO + US). Diyabet, streptozotosin (STZ, 50 mg/kg, i.p.) ile indiiklendi ve kan sekeri >=250 mg/dL olan
sicanlar diyabetik olarak kabul edildi. FCSO, 5 hafta boyunca oral olarak uygulandi, US ise 1 MHz ve 1,5
W/cm?'de giinde 3 dakika siireyle uygulandi. Tedavi etkinligi, kan sekeri, HbA1lc, insulin, sicak plaka
latansi, siyatik sinir iletimi ve oksidatif stres ve noroinflamasyonun biyokimyasal belirtecleri ile
degerlendirildi.

Bulgular: STZ ile indiklenen diyabetik sicanlarda, kan sekeri 110,86+4,52 mg/dL'den 573,10%9,23
mg/dL'ye yiikselmis ve FCCY (184,30%26,77), US (362,10+30,90) ve kombine tedavi (270,50+17,80
mg/dL) ile azalmistir (p<0,05). HbAlc 3,93+0,15 ng/mL'den 7,19+0,32 ng/mL'ye yukselirken, insilin
1463,80+33,40 pg/mL'den 322,40+17,90 pg/mL'ye dusmistir; her ikisi de tedavilerle anlamli derecede
iyilesmistir (p<0,05). Diyabet, nosiseptif gecikmeyi uzatti (3,40+0,26'dan 12,81+0,59 s'ye) ve sinir iletim
hizini azaltti (68,00 [67,30—68,10]'dan 34,70 [33,30-35,90] m/s'ye), en buyuk iyilesme kombine tedavi
sonrasinda gozlendi (sirasiyla 4,97+0,45 s ve 50,8 m/s) (p<0,05). MDA 13,79+0,58'den 27,52+1,53
ng/ml'ye ve IL-1B 44,71+1,21'den 72,27+1,59 pg/mL'ye yukselirken, FCCY, US ve 6zellikle kombine
tedavi MDA'y1 (16,89 ng/mL) ve IL-1B'yi (46,29+1,61 pg/mL) anlaml derecede azaltti (p<0,05).
Sonug: Disuk yogunluklu ultrason ile kombine tedavi, oksidatif stresi ve néroinflamasyonu azaltirken
instlin duyarlihgini artirdi, sinir hasarini 6nledi ve néroprotektif etkinligi artirdi.

Anahtar Kelimeler: Diyabetik noropati, Dislk yogunluklu ultrases (US), Ficus Carica Cekirdek Yagi
(FCCY), Kombine terapi, Noroproteksiyon
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S35
Neuroprotective Effect of Combined Therapy with Low-Intensity Ultrasound in Experimental
Diabetic Neuropathy

Serap Oktay!, Mehmet Dincer Bilgin?, Mehmet Bilgen?
ISivas Cumhuriyet University Faculty of Medicine, Department of Biophysics, Sivas, Tiirkiye
2Aydin Adnan Menderes University, Faculty of Medicine, Department of Biophysics, Aydin, Tiirkiye

Aim: The aim of this study is to evaluate the potential synergistic neuroprotective effects of low-
intensity ultrasound (US), applied as a biophysical modulator, in combination with Ficus carica seed oil
(FCSO) in an experimental diabetic neuropathy model induced by streptozotocin (STZ), in terms of
biochemical, nociceptive, and electrophysiological parameters.
Material and Methods: Adult male Wistar albino rats were divided into five groups: control, diabetic,
diabetic + Ficus carica seed oil (FCSO), diabetic + low-intensity ultrasound (US), and diabetic +
combined treatment (FCSO + US). Diabetes was induced by streptozotocin (STZ, 50 mg/kg, i.p.), and
rats with blood glucose >=250 mg/dL were considered diabetic. FCSO was administered orally for 5
weeks, while US was applied at 1 MHz and 1.5 W/cm? for 3 min/day. Treatment efficacy was assessed
by blood glucose, HbAlc, insulin, hot-plate latency, sciatic nerve conduction, and biochemical markers
of oxidative stress and neuroinflammation.
Results: In STZ-induced diabetic rats, blood glucose increased from 110.86+4.52 to 573.10+9.23 mg/dL
and was reduced by FCSO (184.30+26.77), US (362.10+30.90), and combined treatment (270.50+17.80
mg/dL) (p<0.05). HbAlcincreased from 3.93+0.15 to 7.19+0.32 ng/mL, whereas insulin decreased from
1463.80+33.40 to 322.40+17.90 pg/mL; both were significantly improved by the treatments (p<0.05).
Diabetes prolonged nociceptive latency (3.40+0.26 to 12.81+0.59 s) and reduced nerve conduction
velocity (68.00 [67.30-68.10] to 34.70 [33.30-35.90] m/s), with the greatest improvement observed
after combined treatment (4.97+0.45 s and 50.8 m/s, respectively) (p<0.05). MDA increased from
13.7940.58 to 27.5241.53 ng/mL and IL-1B from 44.71+1.21 to 72.27%1.59 pg/mL, whereas FCSO, US,
and especially combined treatment significantly reduced MDA (16.89 ng/mL) and IL-1B (46.29+1.61
pg/mL) (p<0.05).
Conclusion: Combined therapy with low-intensity ultrasound increased insulin sensitivity while
reducing oxidative stress and neuroinflammation, preventing nerve damage and enhancing
neuroprotective efficacy.

Keywords: Diabetic neuropathy, Low-intensity ultrasound (US), Ficus Carica Seed Oil (FCSO),
Combined therapy, Neuroprotection
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Ziziphus jujuba ekstresinin, zebra baligi embriyolarinda PTZ ile indiiklenen epilepsi modelinde
davranigsal degisiklikler, oksidatif stres, mitokondriyal disfonksiyon ve inflamatuvar yanit lizerine
etkileri

Fiimet Duygu Ustiindag®, Sevgi Kogyigit Seving?, Unsal Veli Ustiindag®*

IAgri ibrahim Cecen Universitesi, Tip Fakiltesi, Biyofizik Ana Bilim Dali, Agri, Tiirkiye; Agri ibrahim
Cecen Universitesi, Merkezi Uygulama ve Arastirma Laboratuvari, Agri, Tiirkiye

2Kiitahya Saglk Bilimleri Universitesi, Tip Fakiiltesi, Biyofizik Ana Bilim Dali, Kiitahya Tiirkiye

3Agri ibrahim Cecen Universitesi, Tip Fakiiltesi, Tibbi Biyokimya Ana Bilim Dali, Agri, Tuirkiye;
*Agri ibrahim Cecen Universitesi, Merkezi Uygulama ve Arastirma Laboratuvari, Agri, Tiirkiye

Amag: Epilepsi, diinya genelinde milyonlarca bireyi etkileyen, tekrarlayan nobetlerle karakterize kronik
bir nérolojik hastaliktir. Mevcut antiepileptik ilaglarin yan etkileri ve hastalarin bir bélimiinde gortlen
direncli nobetler, dogal kaynakli yeni tedavi ajanlarinin arastirilmasini gerekli kilmaktadir. Ziziphus
jujuba, sedatif, anksiyolitik ve antioksidan 6zellikleriyle bilinen bir bitkidir. Bu ¢alismada, zebra balgi
embriyolarinda pentilentetrazol (PTZ) ile indiiklenen nébet modelinde Z. jujuba ekstresinin davranissal,
oksidatif, mitokondriyal ve inflamatuvar parametreler (zerindeki etkilerinin arastirilmasi
amaclanmistir.

Yontem: Zebra baligi embriyolari kontrol, PTZ (20 mM), PTZ + Z. jujuba (100 pg/mL) ve PTZ + Z. jujuba
(500 pg/mL) olmak tzere dort gruba ayrilmistir. Davranis analizleri (toplam katedilen mesafe, ortalama
hiz ve kesif orani) ToxTrac yazilimi kullanilarak gerceklestirilmis, oksidatif stres belirtecleri (MDA, NO,
SOD ve GSH dizeyleri) spektrofotometrik yontemle belirlenmistir. N6éronal hasar ve néroprotektif
yanitin degerlendirilmesi amaciyla, sinaptik plastisite ve néron sagkaliminda kritik rol oynayan bdnf
geninin ifade diizeyi incelenmis; mitokondriyal fonksiyon atp5pb ve mt-nd1, inflamatuvar yanit ise tnf-
a, il6 ve hmgbla ifade diizeyleri Gizerinden RT-PCR yontemiyle degerlendirilmistir.

Bulgular: PTZ grubunda ortalama hiz ve toplam katedilen mesafede (p < 0,0001), MDA ve NO
diizeylerinde artarken (sirasiyla p < 0,0001 ve p < 0,01), SOD ve GSH diizeylerinde ise anlamli azaldi (p
< 0,0001). bdnf, atp5pb ve mt-nd1 gen ifade diizeyleri azalirken (p < 0,0001), tnf-a, il6 ve hmgbla gen
ifade dlzeyleri artti (p < 0,0001). Z. jujuba yliksek doz tedavi grubunda ise lokomotor aktivitede
iyilesme, antioksidan enzim aktivitelerinde artis (p < 0,0001), MDA diizeylerinde azalma (p < 0,0001),
mitokondriyal fonksiyonla iliskili genlerin ifade diizeylerinin korunmasi ve proinflamatuvar sitokin
ifadesinde anlaml disis (p < 0,0001) saglamistir.

Sonug: Elde edilen bulgular; Z. jujuba, PTZ ile indiiklenen ndbet modelinde doza bagh antikonviilsan,
antioksidan, mitokondriyal koruyucu ve antiinflamatuvar etkiler gosterdigini ortaya koymaktadir. Z
jujuba'nin epilepsi tedavisinde tamamlayici/alternatif bir dogal ajan olarak potansiyele sahip olup, altta
yatan mekanizmalarin aydinlatilmasi i¢in ileri molekiler calismalara ihtiyac vardir.

Anahtar Kelimeler: Ziziphus jujuba, zebra baligi, pentilentetrazol, epilepsi
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S36
Effects of Ziziphus jujuba fruit extract on behavioral changes, oxidative stress, mitochondrial
dysfunction, and inflammatory response in a PTZ-induced epilepsy model in zebrafish embryos

Fiimet Duygu Ustiindag®, Sevgi Kogyigit Seving?, Unsal Veli Ustiindag®*

!Agri ibrahim Cecen University, Faculty of Medicine, Department of Biophysics, Agri, Turkiye; Agri
ibrahim Cecen University, Central Application and Research Laboratory, Agri, Tiirkiye

2Kitahya Saglk Bilimleri University, Faculty of Medicine, Department of Biophysics, Kiitahya, Tiirkiye
3Agri ibrahim Cecen University, Faculty of Medicine, Department of Medical Biochemistry, Agri,
Turkiye;

*Agri ibrahim Cecen University, Central Application and Research Laboratory, Agri, Tiirkiye

Aim: Epilepsy is a chronic neurological disorder characterized by recurrent seizures that affects millions
of individuals worldwide.The side effects of currently available antiepileptic drugs and the drug-
resistant seizures observed in a subset of patients necessitate the investigation of novel therapeutic
agents of natural origin.Ziziphus jujuba is a plant known for its sedative, anxiolytic and antioxidant
properties.The present study aimed to investigate the effects of Zjujuba extract on
behavioral,oxidative, mitochondrial and inflammatory parameters in a pentylenetetrazole(PTZ)-
induced seizure model in zebrafish embryos.

Material and Methods: Zebrafish embryos were divided into four groups:control,PTZ(20 mM),PTZ +Z.
jujuba(100 pg/mL) and PTZ +Z.jujuba(500 pug/mL).Behavioral analyses (total distance travelled,mean
velocity and exploration rate) were performed using the ToxTrac software,and oxidative stress markers
(MDA,NO,SOD and GSH levels) were determined spectrophotometrically.To evaluate neuronal
damage and the neuroprotective response,the expression level of bdnf,which plays a critical role in
synaptic plasticity and neuronal survival, was examined;mitochondrial function was assessed through
the expression levels of atp5pb and mt-nd1,and the inflammatory response through the expression
levels of tnf-a,il6 and hmgb1la,all by RT-PCR.

Results: In the PTZ group, mean velocity and total distance travelled (p<0.0001) as well as MDA and
NO levels (p<0.0001 and p<0.01,respectively) were increased, whereas SOD and GSH levels were
significantly decreased (p<0.0001).The expression levels of bdnf, atp5pb and mt-nd1 were decreased
(p<0.0001), while those of tnf-a, il6 and hmgbla were increased (p<0.0001).In the high-dose Z. jujuba
treatment group, improvement in locomotor activity, an increase in antioxidant enzyme activities
(p<0.0001), a decrease in MDA levels (p<0.0001), preservation of the expression levels of
mitochondrial function-related genes, and a significant reduction in proinflammatory cytokine
expression (p<0.0001) were observed.

Conclusion: These findings demonstrate that Z. jujuba extract exerts dose-dependent anticonvulsant,
antioxidant, mitochondria-protective and anti-inflammatory effects in the PTZ-induced seizure
model.Z jujuba thus holds potential as a complementary/alternative natural agent in the treatment of
epilepsy, and further molecular studies are needed to elucidate the underlying mechanisms.

Keywords: Ziziphus jujuba, zebrafish, pentylenetetrazole, epilepsy

145



8. ULUSLARARASI KATILIMLI VE
37. ULUSAL BIYOFiziK it

KONGRESS

ANKARA UNIVERSITESI TIP FAKULTESI

¥ MORFOLOJI KAMPUST nyOfIZI k2026.ankara.edu.tr

S37
Streptozotosinle olusturulan diyabetik ndropatik agrinin fare modelinde dorsomedial hipotalamus
prodinorfin néronlarinin spontan kalsiyum dinamikleri

Muhammed Mirac Kelestemur?, Yunus Kosif?, Ziilfiye Gil*, Bayram Yilmaz?, Isil Albeniz®
Yistanbul Universitesi, Saglik Bilimleri Enstitiisi, istanbul, Tirkiye; Dokuz Eylil Universitesi, Tip
Fakdiltesi, Biyofizik Anabilim Dali, izmir, Tiirkiye

?Yeditepe Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, istanbul, Tiirkiye

3Dokuz Eylil Universitesi, Tip Fakiiltesi, Farmakoloji Anabilim Dali, izmir, Tiirkiye

*Dokuz Eylil Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, izmir, Turkiye

Sistanbul Universitesi, istanbul Tip Fakiiltesi, Biyofizik Anabilim Dali, istanbul, Turkiye

Amag: Diyabetik néropatik agri, periferik sinir hasarinin yani sira merkezi agri modilasyon sistemindeki
adaptif degisiklikleri de icerir. Ancak beyindeki hiicresel temelleri henliz tam olarak
aydinlatilamamistir. Dorsomedial hipotalamus (DMH), inen nosiseptif kontrol ile giderek daha fazla
iliskilendirilmekte olup, bu bdlgede yer alan prodinorfin (Pdyn) néronlari agri modiilasyonunda rol
oynayabilecek aday bir hiicre popilasyonu olarak degerlendirilmektedir. Bununla birlikte, bu
noronlarin diyabetik noéropatik agridaki aktivitesi henliz karakterize edilmemistir. Bu nedenle,
streptozotosin (STZ) ile olusturulan diyabetik néropatik agrinin fare modelinde DMH Pdyn néronlarinin
spontan kalsiyum dinamikleri arastirilmistir.
Yontem: Cre-bagimh jGCaMP8s adeno-iliskili viriis (AAV) vektori, erkek Pdyn-Cre farelerin DMH
bolgesine stereotaksik olarak enjekte edildi. Farelere STZ (150 mg/kg, intraperitoneal olarak) veya
¢Ozlicli uygulandi. Viicut agirligl, kan glukozu, mekanik pence ¢cekme esigi, termal nosiseptif cekme
latansi ve acik alan davranisi 19 farede degerlendirildi (¢6zliclin =8, STZ n = 11). Akut DMH kesitlerinde
spontan jGCaMP8s aktivitesi kaydedildi ve 15 fareden elde edilen somatik noéronlar analiz edildi
(¢6zlict n = 8, STZ n = 7). Kalsiyum olay hizi (olay/huicre/dakika) her fare icin ortalama deger olarak
hesaplandi.

Bulgular: STZ uygulanan farelerde Uglincu glinde gelisen hiperglisemi ¢alisma siiresince devam etti ve
vicut agirligr ¢ézici grubuna gore anlamli diizeyde azaldi (p < 0,05). Mekanik ¢cekme esikleri anlamli
diizeyde azaldi (p < 0,05) ve termal nosiseptif cekme latansi anlamli diizeyde kisaldi (p < 0,05); bu
bulgular diyabetik néropatik agri gelisimiyle uyumluydu. Acik alan testinde degerlendirilen lokomotor
aktivite gruplar arasinda farklilik géstermedi (p = 0,348). DMH Pdyn néronlarindaki spontan kalsiyum
olay hizi, STZ grubunda c¢o6ziici grubuna goére anlamli dizeyde daha dastkti (p < 0,05).
Sonug: STZ ile olusturulan diyabetik néropatik agri, DMH Pdyn néronlarinin spontan kalsiyum
aktivitesindeki azalmayla iliskilidir. Bulgularimiz, DMH Pdyn néronlarinin diyabetik néropatik agriya
eslik eden merkezi néronal adaptasyonlarin olasi bir bileseni oldugunu géstermekte ve bu néronlarin
agri islenmesindeki katkisini arastiracak gelecek ¢alismalar icin deneysel bir temel olusturmaktadir.

Bu calisma istanbul Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan
desteklenmistir. Proje numarasi: 41927

Anahtar Kelimeler: Diyabetik noropatik agri, dorsomedial hipotalamus, kalsiyum goriintiileme,
prodinorfin
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Spontaneous calcium dynamics of dorsomedial hypothalamic prodynorphin neurons in a mouse
model of streptozotocin-induced diabetic neuropathic pain

Muhammed Mirac Kelestemur?, Yunus Kosif?, Ziilfiye Gil*, Bayram Yilmaz?, Isil Albeniz®

Institute of Graduate Studies in Health Sciences, Istanbul University, Istanbul, Tiirkiye; Department
of Biophysics, Faculty of Medicine, Dokuz Eylul University, Izmir, Tirkiye

2Department of Physiology, Faculty of Medicine, Yeditepe University, Istanbul, Tiirkiye
3Department of Pharmacology, Faculty of Medicine, Dokuz Eylul University, lzmir, Tirkiye
“Department of Physiology, Faculty of Medicine, Dokuz Eylul University, lzmir, Tiirkiye
*Department of Biophysics, Istanbul Faculty of Medicine, Istanbul University, Istanbul, Tiirkiye

Aim: Diabetic neuropathic pain involves peripheral nerve injury alongside adaptive changes in the
central pain-modulatory system, yet the cellular substrates remain incompletely defined. The
dorsomedial hypothalamus (DMH) is increasingly implicated in descending nociceptive control, and its
prodynorphin (Pdyn) neurons are a candidate cell population in pain modulation. However, their
activity in diabetic neuropathic pain has not been characterized. Therefore, we investigated
spontaneous calcium dynamics of DMH Pdyn neurons in a mouse model of streptozotocin (STZ)-
induced diabetic neuropathic pain.
Material and Methods: A Cre-dependent jGCaMP8s adeno-associated virus (AAV) vector was
stereotaxically injected into the DMH of male Pdyn-Cre mice. Mice received STZ (150 mg/kg,
intraperitoneally) or vehicle. Body weight, blood glucose, mechanical paw-withdrawal threshold,
thermal nociceptive withdrawal latency, and open-field behavior were assessed in 19 mice (vehicle n
= 8, STZ n = 11). Spontaneous jGCaMPS8s activity was recorded in acute DMH slices, and somatic
neurons from 15 mice (vehicle n = 8, STZ n = 7) were analyzed. Calcium event rate (events/cell/min)
was averaged per mouse.
Results: STZ-treated mice developed hyperglycemia by day 3, which persisted throughout the study,
and showed significant body weight loss compared with vehicle controls (p < 0.05). Mechanical
withdrawal thresholds were significantly reduced (p < 0.05), and thermal nociceptive withdrawal
latency was significantly shortened (p < 0.05), consistent with the development of diabetic neuropathic
pain. Open-field locomotor activity did not differ between groups (p = 0.348). Spontaneous calcium
event rate in DMH Pdyn neurons was significantly lower in STZ mice than in vehicle controls (p < 0.05).
Conclusion: STZ-induced diabetic neuropathic pain is associated with reduced spontaneous calcium
activity of DMH Pdyn neurons. These findings identify DMH Pdyn neurons as a potential component of
the central neuronal adaptations accompanying diabetic neuropathic pain and provide an
experimental basis for future studies investigating their contribution to pain processing.

This study was funded by Scientific Research Projects Coordination Unit of Istanbul University. Project
number: 41927

Keywords: Diabetic neuropathic pain, dorsomedial hypothalamus, calcium imaging, prodynorphin
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Uzay, zaman ve sayi ayni sinirsel kodu mu paylasir? Bilissel asamalar boyunca iMRG ve MVPA
bulgulan

Burcu Sirmatel Bakriyanik?, Fuat Balci?, Serta¢ Ustiin®, Metehan Cicek*

!Lokman Hekim Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Ankara, Tiirkiye
2Biyolojik Bilimler Bliimi{i, Manitoba Universitesi, Winnipeg, Manitoba, Kanada
3Ankara Universitesi Tip Fakiiltesi Fizyoloji Anabilim Dali, Ankara, Tiirkiye

*Ankara Medipol Universitesi Tip Fakiiltesi Fizyoloji Anabilim Dali, Ankara, Turkiye

Amag: Buyuklik teorisi, uzay, zaman ve sayinin ortak noral kaynaklara dayanabilecegini 6ne sirer.
Ancak noral temsillerinin farkli isleme asamalarinda ne 6l¢tide ortaklastigi acik degildir. Bu ¢alismada
noral organizasyon bilissel asamalar boyunca incelendi.

Yontem: Kirk bes saglikli yetiskin (25 kadin), 3T IMRG sirasinda ¢izgi uzunlugu, siire ve nokta sayisini
yeniden Uretmeye dayali uzay, zaman ve sayi gorevleri ile eslestirilmis renk kontrol gérevini tamamladi.
Paradigma; biyuklik bilgisinin temsil edilmesi (blyuklik kodlama), davranissal yanitin olusturulmasi
(yeniden dretim) ve yanit dogrulugunun degerlendirilmesine (Ustbilissel degerlendirme) karsilik gelen
asamalariiceriyordu. Veriler, voksel tabanli tiim-beyin tekrarli 6lcimler ANOVA ve kesisim analizleriyle
incelendi. Literatirden tanimlanan bes ilgi bolgesinde (inferior frontal girus, anterior insula,
intraparietal sulkus, suplementer motor alan ve superior temporal girus) destek vektor makinesiyle
siniflandirma, capraz dogrulanmis Mahalanobis uzakliklarina dayali asama ici temsil benzerligi analizi
ve asamalar arasi temsil benzerligi analizi uygulandi.

Bulgular: Blyuklik kodlama sirasinda uzay, zaman ve sayl sag intraparietal, frontal ve superior
temporal bolgelerde ortak aktivasyon gosterdi (FWE-diizeltiimis p<0,05). Yeniden Uretimde ortak
aktivasyon saptanmadi; farkliliklar gorsel bolgelerde belirginlesti. Ustbilissel degerlendirmede uzay ve
sayl, zamana kiyasla suplementer motor/premotor alanlar, anterior insula ve superior temporal girusta
ortak aktivasyon gosterdi (FWE-dizeltilmis p<0,05). Ortak aktivasyon saptanmamasina karsin, yeniden
Uretimde de Ug¢ buylklige iliskin orlntiler renk kontrollinden ayirt edildi; blyutklik kodlama ve
yeniden lretimde ortalama dogruluklar sirasiyla 0,57-0,80 ve 0,55-0,81’di (FDR-dlzeltilmis p<0,05).
Ustbilissel degerlendirmede dogruluk 0,50-0,63’e gerilese de ii¢ biyiikliik inferior frontal girus ve
intraparietal sulkusta ayirt edilebilir kaldi. Asama ici temsil benzerligi analizi, bly(kliklerin cogu bolge
ve asamada homojen bir kiimede birlesmedigini; asamalar arasi analiz ise temsil iliskilerinin kismen
korundugunu gosterdi (ortalama p=0,22-0,48; FDR-d{izeltilmis p<0,05).

Sonug: Bulgular, uzay, zaman ve sayinin ne bitiiniyle ortak ne de bitlinliyle ayri sistemlerle temsil
edildigini distndiirmektedir. Blyuklik isleme, ortak kortikal kaynaklarla biyliklige 6zgl orlintilerin
birlikte bulundugu ve bu orintilerin bilissel asamaya gore farkl bicimlerde ortaya ciktigi kismen
paylasimli bir organizasyona dayanabilir.

Anahtar Kelimeler: Blyiklik teorisi, cok degiskenli 6riintii analizi, islevsel manyetik rezonans
gorlintileme, temsil benzerligi analizi, Gistbilis
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Do Space, Time, and Number Share the Same Neural Code? fMRI and MVPA Findings Across
Cognitive Stages

Burcu Sirmatel Bakriyanik?, Fuat Balci?, Sertag Ustiin?, Metehan Cigek*

!Lokman Hekim University, Faculty of Medicine, Department of Biophysics, Ankara, Tiirkiye
2University of Manitoba, Department of Biological Sciences, Winnipeg, Manitoba, Canada
3Ankara University, Faculty of Medicine, Department of Physiology, Ankara, Tiirkiye

“Ankara Medipol University, Faculty of Medicine, Department of Physiology, Ankara, Tirkiye

Aim: A Theory of Magnitude proposes that space, time, and number may rely on shared neural
resources. However, the extent to which their neural representations overlap across processing stages
remains unclear. We examined their neural organization across cognitive stages.

Material and Methods: Forty-five adults (25 women) completed spatial, temporal, numerical, and
matched color-control tasks during 3T fMRI. The paradigm comprised magnitude encoding,
reproduction, and metacognitive evaluation, corresponding to representation of magnitude
information, behavioral response generation, and response-accuracy assessment. Whole-brain
repeated-measures ANOVA and conjunction analyses assessed activations. In five literature-defined
ROIs (inferior frontal gyrus, anterior insula, intraparietal sulcus, supplementary motor area, and
superior temporal gyrus), we applied support vector machine classification, within-phase RSA using
cross-validated Mahalanobis distances, and cross-phase RSA.

Results: During magnitude encoding, space, time, and number showed common activation in right
intraparietal, frontal, and superior temporal regions (voxel-wise FWE-corrected p<0.05). No common
activation emerged during reproduction; differences were concentrated in visual regions. During
metacognitive evaluation, space and number showed common activation relative to time in
supplementary motor/premotor regions, anterior insula, and superior temporal gyrus (FWE-corrected
p<0.05). Despite the absence of common activation during reproduction, classification distinguished
all three magnitudes from color control; accuracies during magnitude encoding and reproduction were
0.57-0.80 and 0.55-0.81, respectively (FDR-corrected p<0.05). During metacognitive evaluation,
accuracy declined to 0.50-0.63, although all three magnitudes remained decodable in inferior frontal
gyrus and intraparietal sulcus. Within-phase RSA showed that magnitudes did not form a
homogeneous cluster across most regions and stages; cross-phase RSA indicated partial preservation
of representational relationships (mean p=0.22—-0.48; FDR-corrected p<0.05).

Conclusion: Space, time, and number appear to rely on neither fully shared nor fully separate systems.
Magnitude processing may instead rely on a partially shared organization in which common cortical
resources coexist with magnitude-specific representational patterns whose expression may vary
across cognitive stages.

Keywords: A Theory of Magnitude, functional magnetic resonance imaging, multivariate pattern
analysis; representational similarity analysis, metacognition
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S39
Arkeogenetik calismalarda antik DNA korunmuslugunun tahmini igin biyofiziksel yaklagimlar: ATR-
FTIR spektroskopisi ve makine 6grenmesi uygulamalari

Fatma Kiiclik Baloglu
Giresun Universitesi, Fen-Edebiyat Fakiiltesi, Biyoloji B6limd, Giresun, Tirkiye

Amag: Arkeogenetik arastirmalarinda karsilasilan en temel sinirlayici faktér, binlerce yil toprak altinda
kalan iskelet 6rneklerindeki antik DNA’nin (aDNA) cevresel parametrelerin etkisiyle kademeli olarak
biyofiziksel bozunmaya ugramasidir. Orneklerin biiyiik bir kisminda yeterli miktarda ve kalitede aDNA
bulunmamasi, yiksek maliyetli ve yikici olan genom dizileme sireclerinde ciddi bir blitce ve zaman
kaybina yol agmaktadir. Bu ¢alismanin amaci, dizileme 6ncesi aDNA korunmusluk diizeyini yiksek
dogrulukla O6ngorebilen ve yikici olmayan biyofiziksel 6n tarama yontemlerine duyulan ihtiyaci
vurgulamak ve Zayiflatilmis Toplam Yansima Fourier Donlstmli Kizilétesi (ATR-FTIR) spektroskopisinin
bu alandaki potansiyelini degerlendirmektir.
Yontem: Farkh cografi bolgelerden ve gesitli gdmi ortamlarindan elde edilen antik insan ve hayvan
kemikleri tGizerinde ATR-FTIR spektroskopisi, kkmometri ve makine 6grenmesi algoritmalarinin birlikte
kullanildig1 calismalar icinden 6nci arastirmalar (n=5) derlemeye dahil edilmistir. Secilen calismalar,
ATR-FTIR numune hazirlama slireclerinin optimizasyonu, kolajen kalitesi ile aDNA verimi arasindaki
korelasyonun arastirilmasi ve buiylk spektroskopik verilerin kemometri ve makine 6grenmesi
modelleriyle aDNA ©6n taramasina entegre edilmesi gibi  konulari icermektedir.
Bulgular: incelenen calismalarda, arkeolojik kemiklerde spektroskopik olarak izlenen molekiiler
bozunmanin (kolajen degradasyonu ve inorganik kristal faz degisimleri); biyofiziksel acidan klinik
osteoporoz, kemik nekrozu ve yaslanmaya bagh demineralizasyon sireclerinin binlerce yila yayilmis
ekstrem bir modelini temsil ettigi gortlmustiir. Spektral esik degerlerinin belirlenmesi ve spektroskopik
verilerin kemometrik analizler ve makine 6grenmesi algoritmalari ile entegrasyonunun, 6rnekte
korunmus goreceli organik igerigi ve endojen DNA miktarini tahmin etmede %80'in Uzerinde
siniflandirma dogrulugu sagladigi raporlanmistir.
Sonug: ATR-FTIR spektroskopisinin temel prensipleri ve makine 6grenmesi algoritmalarin entegre
kullanimi, arkeogenetik arastirmalardaki 6n tarama zorluklarini asmada yiksek dogruluklu ve umut
verici bir strateji sunmaktadir. Biyofiziksel veri madenciligine dayanan bu yaklasim, essiz kiltirel miras
orneklerinin gereksiz tahribatini dnleyerek korunmasina ve antik genom projelerinin basari oraninin
artirilmasina dogrudan katki saglamaktadir.

Anahtar Kelimeler: Arkeogenetik, Antik DNA, ATR-FTIR Spektroskopisi, Makine Ogrenmesi
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S39
Biophysical approaches for estimating ancient DNA preservation in archaeogenetic studies: ATR-
FTIR spectroscopy and machine learning applications

Fatma Kiiclik Baloglu
Giresun University, Faculty of Arts and Sciences, Department of Biology, Giresun, Tirkiye

Aim: The primary limitation in archaeogenetic research is the gradual biophysical degradation of
ancient DNA (aDNA) in skeletal remains buried for thousands of years due to environmental
parameters. The lack of sufficient aDNA quantity and quality in several samples leads to significant
budget and time losses during costly and destructive genome sequencing processes. This study aims
to highlight the critical need for non-destructive biophysical pre-screening methods capable of
accurately predicting aDNA preservation prior to sequencing, and to evaluate the potential of
Attenuated Total Reflectance-Fourier Transform Infrared (ATR-FTIR) spectroscopy in this context.
Material and Methods: Key studies (n=5) that employ a combination of ATR-FTIR spectroscopy,
chemometrics, and machine learning algorithms on ancient human and animal bones from diverse
geographical regions and burial environments were included in this review. The selected research
covers topics such as the optimization of ATR-FTIR sample preparation processes, the investigation of
the correlation between collagen quality and aDNA yield, and the integration of large spectroscopic
datasets into aDNA pre-screening using chemometric and machine learning models.
Results: The results indicate that molecular degradation (collagen breakdown and inorganic crystal
phase alterations) observed spectroscopically in archaeological bones represents an extreme
biophysical model of clinical osteoporosis, bone necrosis, and age-related demineralization spanning
thousands of years. Establishing spectral threshold values and integrating spectroscopic data with
chemometric analyses and machine learning algorithms have been reported to yield a classification
accuracy of over 80% in estimating the relative organic content and endogenous DNA yield preserved
in the samples
Conclusion: The integrated application of ATR-FTIR spectroscopy and machine learning algorithms
offers a highly accurate and promising strategy to overcome the pre-screening challenges in
archaeogenetic research. Based in biophysical data mining, this approach directly contributes to
conservation of unique cultural heritage materials by preventing unnecessary destruction, while
significantly enhancing the success rates of ancient genome projects.

Keywords: Archaeogenetic, Ancient DNA, ATR-FTIR Spectroscopy, Machine Learning
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S40
Gelisimsel ELF-MF maruziyetinin sican kalp dokusundaki biyomolekiiler etkilerinin ATR-FTIR
spektroskopisi ile incelenmesi

Nazh Ezer Ozer?, Hilal Oztiirk?, Devrim Saribal®

listanbul Medipol Universitesi, Uluslararasi Tip Fakdiltesi, Biyofizik Ana Bilim Dall, istanbul, Tiirkiye
2Karadeniz Teknik Universitesi, Tip Fakiiltesi, Biyofizik Ana Bilim Dali, Trabzon, Tiirkiye

3istanbul Universitesi-Cerrahpasa, Cerrahpasa Tip Fakdiltesi, Biyofizik Ana Bilim Dall, istanbul, Tirkiye

Amag: Bu calismada, gebeligin 0. gliniinden postnatal 21. gline kadar uygulanan 50 Hz frekansinda ve
500 uT manyetik aki yogunlugundaki cok diisiik frekansh manyetik alan (ELF-MF) maruziyetinin sican
yavrularinin sol ventrikiil dokusundaki biyomolekiler profil (izerindeki etkilerinin zayiflatilmis toplam
yansima-Fourier dontsimli  kizilotesi  (ATR-FTIR)  spektroskopisi  kullanilarak incelenmesi
amaclanmistir.

Yontem: On erkek Sprague-Dawley sigan yavrusu kontrol (n=5) ve prenatal-postnatal ELF-MF
maruziyet (n=5) gruplarina ayrilmistir. Merritt bobin sistemi kullanilarak gebe sicanlara gebeligin 0.
gliniinden doguma kadar ELF-MF uygulanmis; anne ve yavrularin maruziyeti postnatal 21. gline kadar
glinde 24 saat surdirtlmustir. Kontrol grubu, eslestirilmis kosullarda manyetik alan uygulanmadan
barindiriimistir. Postnatal 21. glinde 6tenazi sonrasinda sol ventrikil dokulari alinmis ve -80 °C’'de
saklanmistir. Ornekler ATR kristali Gzerinde 2 dakika kurutulmustur. Spektrumlar 4000-1000 cm™
araliginda 32 tarama kullanilarak kaydedilmis; her 6rnekten alinan Ug¢ teknik tekrarin ortalamasi
kullanilmistir.  Protein vyapisi ve konformasyonu, goreceli protein icerigi, lipit/protein ve
glikojen/protein oranlari, alifatik zincir uzunlugu, géreceli doymus lipit icerigi ve lipit peroksidasyonuyla
iliskili bant alani oranlari degerlendirilmistir. Gruplar Mann-Whitney U testi kullanilarak
karsilastirilmistir (p<0,05).

Bulgular: Proteinlerin yapisal ve konformasyonel 6zelliklerini yansitan Amid I/Amid Il bant alani orani
ELF-MF grubunda kontrol grubuna gére daha disik bulunmustur (4,087+0,838’e karsi 8,377+2,475;
p<0,01). Goreceli protein igerigini yansitan Amid I/(Amid I+Amid 1) orani (0,799+0,032’ye karsl
0,888+0,028; p<0,01) ile goreceli doymus lipit icerigi de ELF-MF grubunda daha distk saptanmistir
(0,151+0,031’e karsi 0,290%0,072; p<0,01). Lipit/protein ve glikojen/protein oranlari, alifatik zincir
uzunlugu ve lipit peroksidasyonu bakimindan gruplar arasinda anlamli farklilik bulunmamistir.

Sonug: Gelisimsel donemde 50 Hz, 500 puT ELF-MF maruziyeti, miyokard proteinlerinin yapisal ve
konformasyonel o6zelliklerini degistirmis; goreceli protein ve doymus lipit icerigini azaltmistir. Bu
bulgular, ELF-MF maruziyetinin miyokardin biyomolekiiler profilini, 6zellikle protein organizasyonu ve
lipit bilesenleri diizeyinde etkiledigini gostermektedir. Saptanan degisikliklerin mekanizmalarinin ve
biyolojik 6neminin aciklanmasi icin biyokimyasal, histopatolojik ve kardiyak fonksiyon analizlerini
iceren ileri calismalara gereksinim vardir.

Anahtar Kelimeler: ATR-FTIR spektroskopisi, biyomolekiler profil, cok diisik frekansli manyetik alan,
kalp dokusu, gelisimsel maruziyet
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ATR-FTIR spectroscopic investigation of the biomolecular effects of developmental ELF-MF
exposure on rat cardiac tissue
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2Karadeniz Technical University, Faculty of Medicine, Department of Biophysics, Trabzon, Tiirkiye
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Aim: This study investigated the effects of 50 Hz, 500 uT extremely low-frequency magnetic field (ELF-
MF) exposure from gestational day 0 to postnatal day 21 on the biomolecular profile of left ventricular
tissue in rat offspring using attenuated total reflectance-Fourier transform infrared (ATR-FTIR)
spectroscopy.

Material and Methods: Ten male Sprague—Dawley offspring were assigned to control (n=5) and
prenatal-postnatal ELF-MF exposure (n=5) groups. A Merritt coil system delivered exposure from
gestational day 0 to delivery, continuing in dams and offspring 24 h/day until postnatal day 21. Controls
remained unexposed under matched conditions. On postnatal day 21, left ventricular tissues were
collected after euthanasia and stored at -80 °C. Samples were dried on the ATR crystal for 2 min.
Spectra were recorded over 4000-1000 cm™ using 32 scans; three technical replicates were averaged
per sample. Band-area ratios assessed protein structure/conformation, relative protein content,
lipid/protein and glycogen/protein ratios, aliphatic chain length, relative saturated lipid content, and
lipid peroxidation. Groups were compared using the Mann-Whitney U test (p<0.05).

Results: The Amide I/Amide Il band-area ratio, reflecting protein structural and conformational
properties, was lower in the ELF-MF group than in controls (4.087+0.838 vs. 8.377+2.475; p<0.01). The
Amide I/(Amide | +Amide Il) ratio, reflecting relative protein content, was also lower (0.799+0.032 vs.
0.888+0.028; p<0.01), as was relative saturated lipid content (0.151+0.031 vs. 0.290+0.072; p<0.01).
Lipid/protein and glycogen/protein ratios, aliphatic chain length, and lipid peroxidation did not differ
significantly.

Conclusion: Developmental exposure to 50 Hz, 500 uT ELF-MF altered myocardial protein structure
and conformation and reduced relative protein and saturated lipid content. These findings indicate
effects on the myocardial biomolecular profile, particularly protein organization and lipid-associated
components. Further biochemical, histopathological, and cardiac functional studies are required to
clarify the mechanisms and biological significance of these alterations.

Keywords: ATR-FTIR spectroscopy, biomolecular profile, extremely low-frequency magnetic field,
cardiac tissue, developmental exposure
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Bisfenol A’nin A549 akciger hiicrelerinde olusturdugu biyokimyasal degisikliklerin raman
spektroskopisi ile gosterilmesi
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3Erciyes Universitesi, Gevher Nesibe Genom ve K&k Hiicre Enstitiisii, Molekler biyoloji ve Genetik
Bollimu, Kayseri, Turkiye

Amag: Bisfenol A (BPA), glinliik yasamda yaygin olarak karsilasilan, sitotoksik etkileri bulunan gevresel
bir kimyasaldir. BPA maruziyetinin solunum sistemi Ulzerindeki hiicresel etkileri tam olarak acgikhga
kavusmamistir. Raman spektroskopisi, hiicrelerde meydana gelen protein, lipid ve nikleik asit
degisikliklerini herhangi bir boyama veya isaretleme gerektirmeden degerlendirebilen bir yontemdir.
Bu calismada, BPA maruziyetinin A549 insan akciger epitel hiicrelerinde olusturdugu biyokimyasal
degisikliklerin Raman spektroskopisi ve c¢ok degiskenli analiz yontemleriyle ortaya konulmasi
amaclandi.

Yontem: Kontrol ve BPA uygulanmis A549 hiicrelerinden Raman spektrumlari elde edildi. Spektrumlar,
hicresel biyomolekillerin yogun olarak degerlendirildigi 250—1800 cm™ parmak izi bélgesi ile lipid ve
proteinlere ait CH gerilme titresimlerini iceren 1800—3000 cm™ yiiksek dalga sayisi bolgesinde ayri ayri
Phyton 3.13 64-bit yazilimi ile analiz edildi.
Bulgular: BPA’'nin akciger Uzerindeki toksik etkileri daha Once oksidatif stres, inflamatuar yanit,
mitokondriyal islev bozuklugu, apoptoz ve DNA hasari ile iliskilendirilmistir. Bu calismada nikleik asit
ve fosfat iligkili Raman bantlarinda saptanan degisiklikler, BPA maruziyetine bagh DNA/RNA yapisal
degisiklikleri, nukleik asit metabolizmasindaki farklilasmayr veya oksidatif hasar yanitini
yansitmaktadir. Proteinlere ait Amide | ve Amide lll bantlarindaki artislar ise hiicresel stres yaniti,
protein ekspresyonu ve protein ikincil yapisindaki degisimlerle iliskilidir. Calismanin dikkat ceken
bulgularindan biri, BPA maruziyetinin olusturdugu spektral ayrimin 6zellikle 250-1800 cm™ parmak izi
bolgesinde belirginlesmesidir. Bu durum, BPA'ya verilen hiicresel yanitin yalnizca toplam lipid veya
protein miktarindaki degisimlerden degil; nikleik asit, fosfat, protein ve membran bilesenlerinde
meydana gelen daha karmasik molekiler degisimlerden kaynaklanabilecegini dlisiindiirmektedir.
Sonug: Sonug olarak Raman spektroskopisi, BPA gibi ¢cevresel toksik maddelere bagh erken hiicresel
degisikliklerin herhangi bir boya veya hedefe 6zgti isaretleyici kullanilmadan, hizli ve bitincil bicimde
degerlendirilmesine olanak saglayabilir. Calismada belirlenen nikleik asit/fosfat, protein amid ve lipid
iliskili bantlar, BPA maruziyetinin hiicresel etkilerinin spektroskopik belirtecleri olarak
degerlendirilebilir.

Anahtar Kelimeler: Akciger Kanseri, Bisphenol A (BPA), Raman Spektroskop
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Raman spectroscopic characterization of bisphenol A-induced biochemical alterations in A549 lung
cells
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Aim: Bisphenol A (BPA) is a widely encountered environmental chemical with reported cytotoxic
effects. However, its cellular effects on the respiratory system have not yet been fully elucidated.
Raman spectroscopy enables the label-free assessment of alterations in cellular proteins, lipids, and
nucleic acids. This study aimed to characterize BPA-induced biochemical changes in A549 human lung
epithelial cells using Raman spectroscopy and multivariate analysis.
Material and Methods: Raman spectra were obtained from control and BPA-treated A549 cells.
Spectral data were analyzed separately in the 250-1800 cm™ fingerprint region, which contains
prominent signals from cellular biomolecules, and in the 1800-3000 cm™ high-wavenumber region,
which primarily includes CH stretching vibrations associated with lipids and proteins. All analyses were
performed using Python 3.13 (64-bit).
Results: Previous studies have associated BPA-induced pulmonary toxicity with oxidative stress,
inflammatory responses, mitochondrial dysfunction, apoptosis, and DNA damage. In the present study,
alterations in nucleic acid- and phosphate-related Raman bands may reflect changes in DNA/RNA
structure, nucleic acid metabolism, or cellular responses to oxidative injury. Increased intensities in
the Amide | and Amide Ill bands may be associated with cellular stress responses, altered protein
expression, and changes in protein secondary structure. A notable finding was that the spectral
separation between BPA-treated and control cells was more pronounced in the 250-1800 cm™
fingerprint region. This suggests that the cellular response to BPA may involve complex biochemical
alterations in nucleic acids, phosphate-containing molecules, proteins, and membrane components
rather than isolated changes in total lipid or protein content.
Conclusion: Raman spectroscopy may provide a rapid, label-free, and comprehensive approach for
detecting early cellular alterations induced by environmental toxicants such as BPA. The identified
nucleic acid/phosphate-, protein amide-, and lipid-related bands may serve as candidate spectroscopic
markers of BPA-induced cellular responses.

Keywords: Bisphenol A (BPA), Lung Cancer, Raman Spectroscopy
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Aspartam ve metabolitlerinin HEPG2 karaciger kanser hiicre makromolekiilleri yapi, igerik ve
dinamigi lizerine kisa vadeli etkileri

Ozlem Bozkurt Girit', Mahmut Alp Kilic!, Murat Uygun?

*Aydin Adnan Menderes Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Aydin, Tiirkiye

2Aydin Adnan Menderes Universitesi, Fen Fakiiltesi, Kimya B&limii, Biyokimya Anabilim Dali, Aydin,
Turkiye

Amag: Yapay tatlandirici olarak yaygin sekilde kullanilan aspartam ve metabolitlerinin farkli saghk
sorunlarina yol actigi bildiriimektedir. Aspartam ve metabolitlerinin dokularda oksidatif stresi ve
enflamasyonu artirdigi, bilissel fonksiyonlari ve hafizayi etkiledigi, gebelikte plasenta olusumunu
olumsuz etkiledigi ve artmis kanser riski ile iliskili oldugu 6nerilmektedir. Yakin zamanda aspartam ve
metabolitlerinin néroblastoma hiicrelerindeki lipit icerigini degistirdigi, lipit damlaciklari olusturdugu
ve mitokondriyal hasara neden oldugu gosterilmistir. Bu calismada, aspartam ve aspartam
metabolitlerinin (aspartik asit, fenilalanin, sodyum format) HEPG2 karaciger kanser hiicre hattinda
makromolekdiler yapi, icerik ve dinamigi Gzerine olan kisa vadeli etkilerinin incelenmesi amacglanmistir.
Yontem: Calismada, karaciger kanser (HEPG2) hicreleri kontrol, aspartam (Asp) ve aspartam
metabolitleri karisimi (MIX) uygulanmis olmak lizere 3 gruba ayrilmistir. Aspartam ve metabolitlerinin
karisimi (her biri 271.7 uM konsantrasyonunda) uygulandiktan 24 ve 48 saat sonra kaldirilan hiicreler
2x10° hiicre/ml olacak sekilde seyreltilmistir. Ardindan, elde edilen hiicre ¢ézeltisinden 3 pl alinarak
Fourier donlisum kizilotesi (FTIR) spektrofotometresinin azaltiimis total yansima (ATR) Unitesine
yerlestirilmis, 10 dakika hafif azot akimi altinda kurutulmus ve FTIR spektrumlari toplanmistir.
Bulgular: Aspartam ve metabolitlerinin 24 ve 48 saat sonraki etkilerinde farkhliklar gézlenmistir. Lipit
doymamislik indeksi ile doymamis/doymus lipit orani 24 saat sonunda Asp ve MIX (p<0.05) gruplarinda
artarken, 48 saat sonunda MIX grubunda azalmistir (p<0.001). Her iki grupta da lipit zincir uzunlugu ile
lipitlerdeki karbonil grubu orani (p<0.01), Asp grubunda ise lipit akiskanhgi (p<0.05) 48 saat sonunda
artmistir. Bunun yani sira, 48 saat sonunda Asp grubunda metabolik aktivitenin azaldigi fakat MIX
grubunda anlamli olmayan sekilde arttigi, protein fosforilasyonunun ve RNA oraninin 6zellikle MIX
grubunda bir miktar azaldig1 goriilmustir. Ayrica, hiicrelerdeki kolajen butinligliniin 48 saat sonunda
ozellikle Asp grubunda arttigi (p<0.05) gorilmustir.
Sonug: Aspartam ve metabolitleri kisa vadede HEPG2 hiicreleri makromolekiillerinde igerik, yapi ve
dinamik degisikliklerine neden oldugundan ileride metabolik etkileri ve glvenilirligi detayli
incelenmelidir.

Anahtar Kelimeler: aspartam ve metabolitleri, FTIR spektroskopisi, HEPG2, karaciger kanser hiicre
hatti, molekiiler degisimler
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Short-term effects of aspartame and its metabolites on structure, composition and dynamics of
HEPG2 liver cancer cell macromolecules

Ozlem Bozkurt Girit', Mahmut Alp Kilic!, Murat Uygun?

'Aydin Adnan Menderes University, School of Medicine, Department of Biophysics, Aydin, Tiirkiye
2Aydin Adnan Menderes University, Faculty of Science, Department of Chemistry, Biochemistry
Division, Aydin, Tirkiye

Aim: Aspartame, a widely used artificial sweetener, and its metabolites are reported to increase
oxidative stress and inflammation in tissues, and be linked to impaired cognitive function and
memory, inadequate placentation in pregnancy, an elevated risk of cancer and various other health
problems. Recently, aspartame and its metabolites were demonstrated to cause mitochondrial
damage, form lipid droplets and alter lipid composition in neuroblastoma cells. This study aims to
investigate short-term effects of aspartame and its metabolites (aspartic acid, phenylalanine, sodium
formate) on macromolecular structure, composition and dynamics of HEPG2 liver cancer cells.
Material and Methods: HEPG2 cells were divided into 3 groups, as control, aspartame (Asp), a
mixture of aspartame metabolites (MIX) (each at 271.7 UM concentration) incubated groups. After
24 and 48 hours, cells were detached; 3 pl cell suspension (2x10° cells/ml) was placed on the
attenuated total reflectance-Fourier transform infrared (ATR-FTIR) spectrophotometer, dried under
mild nitrogen flow for 10 minutes and scanned.

Results: Differences in the effects of aspartame and its metabolites were observed at 24 and 48
hours. Lipid unsaturation index and unsaturated/saturated lipid ratio were increased in Asp and MIX
(p<0.05) groups at 24 hours, whereas decreased in MIX group at 48 hours (p<0.001). In both groups,
lipid acyl-chain length and carbonyl group amount (p<0.01) were increased, together with an
increased lipid fluidity in Asp group (p<0.05) by 48 hours. Metabolic activity was decreased in Asp
group within 48 hours, whereas it is increased, albeit not significantly, in MIX group. Protein
phosphorylation and RNA levels were observed to be slightly decreased, particularly in MIX group.
Additionally, collagen integrity in the cells was increased by 48 hours, especially in Asp group
(p<0.05).

Conclusion: As aspartame and its metabolites induced short-term alterations in content, structure
and dynamics of HEPG2 macromolecules, their metabolic effects and safety should be further
explored.

Keywords: aspartame and its metabolites, FTIR spectroscopy, HEPG2, liver cancer cell line, molecular
alterations
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Prenatal ve Laktasyon Déneminde UMP, Kolin ve Balik Yagi Takviyesinin 5xFAD Alzheimer
Farelerinde Plazma Molekiiler Degisikliklerinin ATR-FTIR Spektroskopisi ile incelenmesi

Ceren Celik®, Elif Nedret Keskindz?, Ayca Dogan?, Devrim Oz Arslan*

*Acibadem Universitesi,Saglik Bilimleri Enstitiisii, Sinir bilimi Programi, istanbul, Tirkiye
2Acibadem Universitesi, Tip Fakiltesi, Anatomi Anabilim dali, istanbul, Tiirkiye
3istanbul Aydin Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim dali, istanbul, Tirkiye
*Acibadem Universitesi, Tip Fakiiltesi, Biyofizik, Anabilim dali, istanbul, Tiirkiye

Amag: Alzheimer hastaligi (AH), amiloid-beta (AB) agregasyonu ile karakterize ilerleyici bir
norodejeneratif hastaliktir. Membran bitlinliglinl ve sinaptik metabolizmayi hedefleyen beslenme
miidahalelerinin serebral AR birikimini azalttigi bildirilmistir. Ancak bu mudahalelerin dolasimdaki
molekiler profil Gizerindeki uzun dénem etkileri henliz tam olarak aydinlatilamamistir. Bu calismada,
prenatal ve laktasyon donemlerinde uygulanan Uridin monofosfat (UMP), kolin ve balik yagi ile
zenginlestirilmis maternal diyetin, 5xFAD Alzheimer fare modelinde eriskin yavrularin plazma
molekdler profili izerindeki etkileri zayiflatilmis toplam yansimali Fourier donistimli kizilotesi (ATR-
FTIR) spektroskopisi kullanilarak incelenmistir.
Yontem: Ug aylik disi 5xFAD fareler, ciftlesme dncesinden baslayarak, prenatal ve laktasyon siiresince
standart AIN-76 diyeti veya UMP (%0,5), balik yag (%0,3) ve kolin klorir (5000 mg/kg) ile
zenginlestirilmis modifiye AIN-76 diyeti ile beslendi. Kontrol diyeti ile beslenen annelerden elde edilen
yavrular transgenik (TR, n=4) grubunu, zenginlestirilmis diyet ile beslenen annelerden elde edilen
yavrular ise diyet uygulanan transgenik (DTR, n=3) grubunu olusturdu. Dokuz aylik yavrulardan elde
edilen plazma 6rnekleri, 4000-400 cm™" spektral araliginda ATR-FTIR spektroskopisi ile analiz edildi.
Protein yapisal degisiklikleri, ikinci tlrev spektrumlarindan hesaplanan 1639/1538 cm™" orani ile;
protein ikincil yapisi ise Amid | bolgesinin ikinci turev analizi ile degerlendirildi.
Bulgular: Protein yapisal degisikliklerini yansitan 1639/1538 cm™" orani, TR grubuna kiyasla DTR
grubunda azalmis olup, bu bulgu protein konformasyonuyla iligkili degisikliklere isaret etmektedir.
Amid | bolgesinin ikinci tirev analizi, B-sheet ve B-turn iceriklerinde azalma ile antiparalel B-sheet
iceriginde artis egilimi oldugunu, a-heliks iceriginin ise degismedigini ortaya koymustur. incelenen
parametreler arasinda yalnizca B-turn icerigindeki azalma istatistiksel olarak anlamh bulunurken
(p<0,01), diger degisiklikler istatistiksel anlamliliga ulasmamistir (p>0,05).
Sonug: Erken yasam déneminde uygulanan UMP, kolin ve balik yagi takviyesi, erigskin 5xFAD yavrularin
plazmalarinda protein konformasyonuyla iliskili spektral degisikliklere yol agmistir. B-turn yapilarinin
protein katlanmasindaki rolli g6z 6niine alindiginda, bu bulgular erken yasam donemindeki UMP, kolin
ve balik yagi ile zenginlestirilmis maternal beslenmenin dolasimdaki proteinlerin konformasyonel
organizasyonunu etkileyebilecegini disiindlirmektedir.

Anahtar Kelimeler: Alzheimer hastaligi, maternal beslenme, protein ikincil yapisi, spektral analiz
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S43
Investigation of Plasma Molecular Changes in 5XFAD Alzheimer’s Mice Following UMP, Choline,
and Fish Oil Supplementation During Prenatal and Lactation Periods Using ATR-FTIR Spectroscopy

Ceren Celik®, Elif Nedret Keskindz?, Ayca Dogan?, Devrim Oz Arslan*

!Acibadem University, Institute of Health Sciences, Neuroscience Program, Istanbul, Tiirkiye
2Acibadem University, Faculty of Medicine, Department of Anatomy, Istanbul, Tiirkiye
3Istanbul Aydin University, Faculty of Medicine, Department of Physiology, Istanbul, Tiirkiye
“Acibadem University, Faculty of Medicine, Department of Biophysics, Istanbul, Tirkiye

Aim: Alzheimer’s disease (AD) is a progressive neurodegenerative disorder characterized by amyloid-
beta (AB) aggregation. Nutritional interventions targeting membrane integrity and synaptic
metabolism have been reported to reduce cerebral AB accumulation. However, their long-term effects
on circulating molecular profiles remain unclear. This study investigated the effects of maternal dietary
supplementation with uridine monophosphate (UMP), choline, and fish oil during prenatal and
lactational on the plasma molecular profile of adult offspring in the 5xFAD mouse model using
attenuated-total-reflectance Fourier-transform infrared (ATR-FTIR) spectroscopy.
Material and Methods: Three-month-old female 5xFAD mice were fed either a standard AIN-76 diet
or a modified AIN-76 diet supplemented with UMP (0.5%), fish oil (0.3%), and choline chloride (5000
mg/kg) from before mating during prenatal and lactational. Offspring from control-fed mothers
constituted the transgenic (TR, n=4) group, whereas offspring from supplemented mothers formed the
dietary transgenic (DTR, n=3) group. Plasma samples collected at 9-months-old were analyzed by ATR-
FTIR spectroscopy (4000-400 cm™"). Protein structural changes were evaluated using the 1639/1538
cm™" ratio calculated from the second-derivative spectra, while protein secondary structure was
assessed by second-derivative analysis of the Amide I region.
Results: The 1639/1538 cm™" ratio, reflecting protein structural changes, was decreased in the DTR
group compared with the TR group, suggesting protein conformation-related alterations. Second-
derivative analysis of the Amide | region revealed decreased B-sheet and B-turn contents and an
increasing trend in antiparallel B-sheet, whereas a-helix content remained unchanged. Only the
reduction in B-turn content was statistically significant (p<0.01); all other changes were not significant
(p>0.05).

Conclusion: Maternal supplementation with UMP, choline, and fish oil during early development
resulted in protein conformation-related spectral changes in the plasma of adult 5xFAD offspring.
Given the role of B-turn structures in protein folding, these findings suggest that early-life maternal
supplementation with UMP, choline, and fish oil may influence the conformational organization of
circulating proteins.

Keywords: Alzheimer's disease, maternal nutrition, protein secondary structure, spectral analyses
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Derin 6grenme ile iiretilen yapi topluluklarindan protein esnekliginin elde edilmesi

Mehmet Tahir Tunc?, Ayten Dizkirici Tekpinar?, Mustafa Tekpinar?
YVan Yiziincd Yil Universitesi Fen Fakiltesi, Molekiiler Biyoloji ve Genetik Béliim{, Van, Turkiye
2\/an Yiziinci Yil Universitesi Fen Fakdltesi, Fizik Blimd, Van, Tiirkiye

Amag: Derin 6grenme (DO) araglari protein yapisi tahmininde devrim yaratmis olsa da bu modellerin
dinamik 6zellikleri yansitma kapasitesi halen arastiriimaktadir. Bu ¢alisma, DO araclari tarafindan
Uretilen protein yapisi topluluklarindaki yapisal salinimlarin, 6zgin fiziksel protein esnekligi icin etkin
birer araci olarak kullanilip kullanilamayacagini degerlendirmek amaciyla titiz bir hesaplamali cerceve
sunmaktadir.

Yontem: Calisma kapsaminda; 70 NMR toplulugu, iki farkli konformasyonda ¢oziilmis 43 X-igini
kristalografisi protein cifti, 82 yiiksek ¢ozinirlikli kriyojenik elektron mikroskopisi (kriyo-EM) yapisi
ve 10 proteinin molekiler dinamik (MD) similasyonlarindan olusan doért farkli kiyaslama veri seti
derlenmistir. Yapisal topluluklar AlphaFold3, AlphaFold2 ve RosettaFold kullanilarak tretilmistir. Bu
modellerden amino asit diizeyinde Ortalama Kare Salinimlari (MSF) hesaplanmis ve esnek terminal
amino asitlerinin neden oldugu yapay etkileri ortadan kaldirmak icin "ranksort" normalizasyonuna tabi
tutulmustur. Deneysel ve simiilasyon referanslarina olan benzerlik, kosinlis ve Pearson metrikleri
kullanilarak nicellestirilmistir.
Bulgular: Birincil benzerlik degerlendirmeleri, tim veri setlerinde gligli bir uyum oldugunu
gostermistir. AlphaFold3; NMR icin 0.940, X-isini ikili konformasyonlariicin 0.888 ve kriyo-EM icin 0.926
ortalama kosinlis benzerligi saglayarak fiziksel salinimlar icin tutarh bir sekilde en lstiin model olarak
one cikmistir. Tutarlilk degerlendirmeleri, dogrulugun 15 modele kadar faydali bir sekilde
Olceklendigini ve terminal amino asit kirpilmalarindan etkilenmedigini  dogrulamistir.
Sonug: Bu cerceve, mevcut yapay zeka yapi tahmini araglarinin, sekans bilgisiyle egitilmis modellerinde
protein dinamigini Ustl kapali olarak kodladigini kanitlamaktadir. Cerceve, yogun hesaplama
gerektiren similasyonlara ihtiya¢c duymadan protein esnekligini analiz etmek icin hizli ve biyofiziksel
olarak saglam bir temel sunarak yapisal biyoloji is akislari icin son derece verimli bir alternatif
saglamaktadir.

Anahtar Kelimeler: Protein Dinamigi, Derin Ogrenme Yapi Tahmini, Protein Esnekligi, Ortalama Kare
Salinimlar, Konformasyonel Topluluklar
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Extracting protein flexibility from deep learning generated structural ensembles

Mehmet Tahir Tunc?, Ayten Dizkirici Tekpinar?, Mustafa Tekpinar?

Yvan Yuzuncu Yil University Faculty of Science, Department of Molecular Biology and Genetics, Van,
Turkiye

2\/an Yuzuncu Yil University Faculty of Science, Department of Physics, Van, Tiirkiye

Aim: While deep learning (DL) tools have revolutionized protein structure prediction, their capacity to
reflect dynamic properties remains an active research area. This study establishes a rigorous
computational framework to evaluate whether structural fluctuations captured within DL-generated
ensembles can serve as efficient proxies for authentic physical protein flexibility.
Material and Methods: We compiled four diverse benchmark datasets consisting of 70 NMR
ensembles, 43 X-ray crystallographic protein pairs in dual conformations, 82 high-resolution cryo-EM
structures, and molecular dynamics (MD) simulations for 10 proteins. Structural ensembles were
generated using AlphaFold3, AlphaFold2, and RosettaFold. Residue-level Mean Squared Fluctuations
(MSF) were calculated from these models and subjected to robust ranksort normalization to eliminate
terminal artifacts. Similarity to experimental and simulation references was quantified using cosine
and Pearson metrics.
Results: Primary similarity assessments showed strong agreement across all datasets. AlphaFold3
consistently emerged as the superior proxy for physical fluctuations, yielding average cosine
similarities of 0.940 for NMR, 0.888 for X-ray dual conformations, and 0.926 for cryo-EM. Robustness
evaluations confirmed that accuracy scales beneficially when using up to 15 models and remains stable
regardless of terminal residue cropping.
Conclusion: This framework demonstrates that existing artificial intelligence structure prediction tools
implicitly encode protein dynamics within their sequence-trained models. The framework provide a
fast and biophysically sound baseline for analyzing protein flexibility without the need for compute-
intensive simulations, offering a highly efficient alternative for structural biology workflows.

Keywords: Protein Dynamics, Deep Learning Structure Prediction, Protein Flexibility, Mean Squared
Fluctuations, Conformational Ensembles
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S45
Lu-177 DOTATATE Tedavisinde Goriintiileme Zamaninin Hasta Ozgii Radyasyon Biyofizigine Etkisi:
Cok Zaman Noktali Voksel Dozimetri Deneyimi

Ahmet Yilmaz, Ercan Polat, Bayram Caglar Karagedik, isa Burak Giiney, Isil Ocal
Cukurova Universitesi Tip Fakiiltesi, Niikleer Tip Anabilim Dali, Adana, Tirkiye

Amag: Lu-177 DOTATATE tedavisinde bobrekler baslica doz kisitlayici kritik organlardir ve tedavi
planlamasinda kiimulatif bobrek absorpsiyon dozunun dogru belirlenmesi 6nem tasir. Bu ¢alismada
farkli kantitatif tek foton emisyon bilgisayarl tomografi/bilgisayarl tomografi (SPECT/BT) gérintiileme
zaman kombinasyonlarinin bobrek absorpsiyon dozu hesaplamalarina etkisinin degerlendirilmesi ve
klinik agidan uygun goriintiileme protokoliiniin belirlenmesi amaclandi.

Yontem: Lu-177 DOTATATE tedavisi uygulanan 24 ndéroendokrin tlimor hastasi (14 erkek, 10 kadin)
retrospektif olarak degerlendirildi. Kantitatif SPECT/BT goruntileri tedavi sonrasi 4, 24, 96 ve 168.
saatlerde elde edildi. Bobrek voksel tabanl dozimetrisi PLANET Dose vyazilimi kullanilarak
gerceklestirildi. Dort zaman noktali analiz referans kabul edilerek 4-24, 4-96 ve 4-168 saat
kombinasyonlarindan olusturulan iki zaman noktali protokoller karsilastirildi.

Bulgular: Goriintileme zamaninin zaman-aktivite egrilerinin olusturulmasini ve bébrek absorpsiyon
dozu hesaplamalarini belirgin olarak etkiledigi gozlendi. Referans analizle karsilastirildiginda 4-96 saat
kombinasyonu bobrek absorpsiyon dozu acgisindan en vyiksek uyumu sagladi. 4-168 saat
kombinasyonu kabul edilebilir olmakla birlikte hastalar arasi degiskenlik daha yliksekti. 4-24 saat
kombinasyonu ise gec¢ biyolojik klirensi yeterince Ornekleyemediginden absorpsiyon dozu
tahminlerinde belirgin sapmalara neden oldu.

Sonug: Lu-177 DOTATATE tedavisinde goriintileme zamanlamasi hasta 6zgli bobrek dozimetresinin
dogrulugunu dogrudan etkilemektedir. Klinik uygulanabilirlik ve dozimetrik dogruluk birlikte
degerlendirildiginde 4-96 saat protokolii, dort zaman noktali referans yaklasima en yakin sonuglari
saglayarak kisisellestirilmis tedavi planlamasinda kullanilabilecek uygun bir yaklasim olarak
goriinmektedir.

Anahtar Kelimeler: Lu-177 DOTATATE, radyasyon biyofizigi, hasta 6zgli dozimetri, voksel dozimetri,
kantitatif SPECT/BT
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The Effect of Imaging Time on Patient-Specific Radiation Biophysics in Lu-177 DOTATATE Therapy:
An Experience with Multi-Time Point Voxel Dosimetry

Ahmet Yilmaz, Ercan Polat, Bayram Caglar Karagedik, isa Burak Giiney, Isil Ocal
Cukurova University Faculty of Medicine, Department of Nuclear Medicine, Adana, Tiirkiye

Aim: Kidneys are the primary dose-limiting critical organs in Lu-177 DOTATATE therapy, and accurate
determination of cumulative renal absorbed dose is important for treatment planning. This study
aimed to evaluate the effect of different quantitative single-photon emission computed
tomography/computed tomography (SPECT/CT) imaging-time combinations on renal absorbed-dose
calculations and to identify a clinically appropriate imaging protocol.

Material and Methods: Twenty-four patients with neuroendocrine tumors (14 men, 10 women)
treated with Lu-177 DOTATATE were retrospectively evaluated. Quantitative SPECT/CT images were
acquired at 4, 24, 96, and 168 hours after treatment. Voxel-based renal dosimetry was performed using
PLANET Dose software. The four-time-point analysis was considered the reference and compared with
two-time-point protocols comprising 4-24, 4-96, and 4-168 hours.
Results: Imaging time markedly affected time-activity curve construction and renal absorbed-dose
estimation. Compared with the reference analysis, the 4-96-hour combination provided the highest
agreement for renal absorbed-dose calculation. The 4-168-hour combination showed acceptable
performance but greater interpatient variability. In contrast, the 4-24-hour protocol inadequately
sampled late biological clearance, resulting in substantial deviations in absorbed-dose estimation.
Conclusion: Imaging timing directly influences the accuracy of patient-specific renal dosimetry in Lu-
177 DOTATATE therapy. Considering both clinical feasibility and dosimetric accuracy, the 4-96-hour
protocol provides results closest to the four-time-point reference approach and may represent a
practical strategy for individualized treatment planning.

Keywords: Lu-177 DOTATATE, radiation biophysics, patient-specific dosimetry, voxel dosimetry,
guantitative SPECT/CT
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Ugiinciil Yapisi Bilinen Transmembran Proteinlerine iliskin Kapsaml Bir Veri Seti

Sibel Deniz, Cevdet Nacar
Marmara Universitesi Tip Fakdiltesi, Biyofizik Ana Bilim Dali, istanbul; Marmara Universitesi Saglik
Bilimleri Enstitiisii, Biyofizik Ana Bilim Dali, istanbul, Tirkiye

Amag: Uciincil Yapisi Bilinen Transmembran Proteinlerine iliskin Kapsamli Bir Veri Seti
Giris: Proteinlerin yapisi ve islevine iliskin yapisal ve istatistiksel calismalar genellikle Gglncil (3D) yapisi
belirlenmis proteinlerden olusan kapsamli bir veri setine ihtiyac¢ duyar. Bu veri setinin en temel 6zelligi
dizisel benzerligi olan proteinleri icermemisidir. Bu ¢alisma kapsaminda aralarinda dizisel benzerlik
bulunmayan transmembran  proteinlerinden  glincel bir veri seti  olusturulmustur.
Yontem: Orientations of Proteins in Membrane (OPM) veri tabanindan Transmembrane olarak
siniflandirilan 6477 adet protein yapi dosyasi indirilmistir. Bu yapi dosyalari.PDB formatinda olup esas
olarak Protein Data Bank (PDB) veri tabaninda depolanan yapi dosyalaridir. Elde edilen yapi
dosyalarindan proteinlerin amino asit dizileri elde edilmistir. Elde edilen tiim dizilerin her biri
Needleman and Wunsch (Global Alignmet) algoritmasi kullanilarak ¢alismadaki tim dizilerin her biriyle
ikili olarak hizalandirilmig, aralarinda %25’ten biiyik benzerlik bulunan dizilerden ¢6zilinirligl daha
koétu olan dizi veri setinden cikarilmistir. Elde edilen dizilerin PDB ID’leri ve amino asit dizileri tek bir
dosyaya kaydedilmistir. Ayrica dizilere iliskin alfa-sarmal, beta-tabaka ve halka gibi ikincil yap! bilgileri,
¢Ozlinlrlik, R-degeri  gibi deneysel veriler de ayrt bir dosyada saklanmistir.
Bulgular: Calismanin sonucunda simdiye kadar Uglncil yapisi belirlenmis olan tiim transmembran
proteinleri temsil edebilecek bir veri seti olusturulmustur. Dizisel verinin yanisira veri setinin icerdigi
tim proteinlere iliskin yapisal veriler de elde edilmistir.
Sonug: Elde edilen veri seti 6zellikle yeni proteinlerin tasarimi gibi protein miihendisligi ve proteinlerin
yapisal ozelliklerini belirleyen, aciklayan calismalarda kullanilabilecek potansiyele sahiptir. Oldukca
kapsamli bir veri seti oldugundan veri setinden elde edilecek yapisal ve istatistiksel bilgilerin glivenilir
olmasi ongorilmektedir.

Anahtar Kelimeler: Transmemran protein, protein veri seti, tiglincll yapi
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A Comprehensive Dataset of Transmembrane Proteins with Known Tertiary Structures

Sibel Deniz, Cevdet Nacar
Marmara University School of Medicine, Biophysics Department, Istanbul; Marmara University
Institute of Health Sciences, Biophysics Department, Istanbul, Tiirkiye

Aim: Structural and statistical studies on protein structure and function generally require a
comprehensive dataset consisting of proteins with determined tertiary (3D) structures. The most
fundamental characteristic of such a dataset is the exclusion of proteins that have sequence similarity.
In this study, a comprehensive dataset of transmembrane proteins lacking sequence similarity has
been constructed.
Material and Method: A total of 6,477 protein structure files classified as transmembrane were
downloaded from the Orientations of Proteins in Membranes (OPM) database; these files are in.PDB
format and are stores in Protein Data Bank (PDB). The amino acid sequences of the proteins were
obtained from these structure files. Each sequence was aligned (pairwise alignment) with every other
sequence in the dataset using the Needleman-Wunsch (global alignment) algorithm. If any aligned
sequence pair has a similarity greater than 25%, the sequence in the pair with the poorer resolution
was removed from the dataset. The PDB IDs and amino acid sequences of the resulting set were saved
to a single file. Additionally, secondary structure information (such as alpha-helices, beta-sheets, and
loops) and experimental data including resolution and R-value were stored in a separate file.
Results: In this study, a dataset capable of representing all transmembrane proteins with known
tertiary structures has been created. In addition to sequence data, structural information of all proteins
included in the dataset have also been obtained.
Conclusion: The resulting dataset has the potential to be used in studies such as protein engineering,
specifically de novo protein and peptide design, and studies on determining, elucidating the structural
properties of proteins. Due to highly comprehensive nature of the dataset, the structural and statistical
information derived from it is expected to be highly reliable.

Keywords: Transmembrane protein, protein dataset, tertiary structure
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S47
BET bromodomaini BRD2-BD2'de yeni bir allosterik konformasyonun molekiiler dinamik
simiilasyonlariyla kesfi

Sileyman Selim Cinaroglu
Ege Universitesi Miihendislik Fakiiltesi, Biyomiihendislik Bolim{, izmir, Turkiye

Amag: Bromodomain ve Ekstra-Terminal (BET) bromodomain inhibitorlerinin ¢ogu korunmus
ortosterik asetil-lizin (KAc) cebini hedeflemekte, bu pan-BET yaklasimi ise sinirli segicilik ve doza bagl
toksisiteye yol agmaktadir. Daha az korunmus allosterik boélgeler domain-secici modiilasyon icin umut
vermekle birlikte, bromodomainlerde bildirilen gecici/kriptik ceplerin gercek ve erisilebilir hedefler mi,
yoksa kristal paketlenmesine veya kisa simiilasyonlara 6zgl yapisal varyantlar mi oldugu belirsizligini
korumaktadir. Bu calismada, BET ailesi Uyesi BRD2-BD2'de dinamik olarak erisilebilir allosterik
durumlarin tanimlanmasi ve karakterize edilmesi amacglanmustir.

Yontem: BRD2-BD2 igin on bagimsiz 100 nanosaniye (ns) molekiiler dinamik (MD) similasyonu, toplam
1 mikrosaniye 6rnekleme olacak sekilde gerceklestirilmistir. Konformasyonel heterojenite, ZA-loop kdk
ortalama kare sapmasi (RMSD) ile ZA ve BC looplar arasi mesafenin iki boyutlu dagilimi tizerinden analiz
edilmistir. Temsili durumlar yapisal olarak Ust liste bindirilmis ve kristal yapi (Protein Veri Bankasi, PDB:
7L9G) ile karsilastiriimistir. Aday baglayicilar 6n sanal tarama ile arastirilmis, protein-ligand
etkilesimleri incelenmistir.

Bulgular: iki boyutlu analiz, BRD2-BD2'nin (¢ farkli konformasyonel durumunu ayirt etmistir; ZA-BC
looplar arasi mesafe yaklasik 1,4-2,5 nm araliginda 6rneklenmis ve (¢ ayri yogunluk bolgesi olusmustur.
Bu durumlardan birinde ZA-loop, BC-loop'a dogru hareket ederek kanonik KAc baglanma cebini
kapatmis ve loop arkasinda, kristal yapida bulunmayan ve yalnizca belirli dinamik durumlarda kararli
hale gelen yeni bir bosluk aciga cikarmistir. On sanal tarama bu kriptik bélgeye baglanan aday
molekiller belirlemis; baglanma van der Waals temaslari, konvansiyonel ve karbon hidrojen baglari ile
Pi-anyon, Pi-stlfur ve Pi-alkil etkilesimleriyle desteklenmistir. Ligand baglanmasi kanonik cebin kapali
konformasyonuyla iliskilendirilerek dolayli (allosterik) bir inhibisyon mekanizmasina isaret etmistir.
Sonug: BRD2-BD2'de, statik kristalografiyle goriilemeyen ve daha dnce tanimlanmamis bir allosterik
konformasyon rapor edilmektedir; bu durum ilaglanabilir ve domain-secici bir hedef olusturabilir.
Bulgular, BET bromodomainlerinde ortosterik inhibisyondan dinamik allosterik modiilasyona gegcisi
desteklemekte ve bu konformasyonun dinamik, kinetik, enerjetik ve kimyasal boyutlariyla bittncl
bicimde dogrulanmasini gerekli kilmaktadir.

Anahtar Kelimeler: BRD2, BET bromodomain, allosterik modiilasyon, kriptik cep, molekiler dinamik
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Discovery of a novel allosteric conformation in the BET bromodomain BRD2-BD2 by molecular
dynamics simulations

Sileyman Selim Cinaroglu
3Department of Bioengineering, Faculty of Engineering, Ege University, izmir, Tirkiye

Aim: Most Bromodomain and Extra-Terminal (BET) bromodomain inhibitors target the conserved
orthosteric acetyl-lysine (KAc) pocket, and this pan-BET strategy suffers from limited selectivity and
dose-dependent toxicity. Less-conserved allosteric sites offer a route to domain-selective modulation,
yet whether the transient/cryptic pockets reported for bromodomains are genuine, accessible targets
or artifacts of crystal packing and short simulations remains unresolved. This study aimed to identify
and characterize dynamically accessible allosteric states in the BET family member BRD2-BD2.
Material and Methods: Ten independent 100 nanosecond (ns) molecular dynamics (MD) simulations
of BRD2-BD2 were performed, for 1 microsecond of total sampling. Conformational heterogeneity was
analyzed using a two-dimensional distribution of ZA-loop root-mean-square deviation (RMSD) versus
the ZA-BC inter-loop distance. Representative states were structurally superimposed and compared
with the crystal structure (Protein Data Bank, PDB: 7L9G). Candidate binders were explored by
preliminary virtual screening and protein-ligand interactions were examined.

Results: The two-dimensional analysis resolved three distinct conformational states of BRD2-BD2; the
ZA-BC inter-loop distance sampled approximately 1.4-2.5 nm across three density basins. In one state,
the ZA-loop moved toward the BC-loop, closing the canonical KAc-binding pocket and revealing a new
cavity behind the loop absent in the crystal structure and stabilized only in specific dynamic states.
Virtual screening identified candidate molecules binding this cryptic site; binding was supported by
van der Waals contacts, conventional and carbon hydrogen bonds, and Pi-anion, Pi-sulfur and Pi-alkyl
interactions. Ligand occupancy was associated with the closed conformation of the canonical pocket,
suggesting an indirect (allosteric) inhibitory mechanism.

Conclusion: We report a previously undescribed allosteric conformation in BRD2-BD2 that is invisible
to static crystallography and may constitute a druggable, domain-selective target. These findings
support a shift from orthosteric inhibition toward dynamic allosteric modulation of BET bromodomains
and warrant integrated dynamic, kinetic, energetic and chemical validation of this conformation.

Keywords: BRD2, BET bromodomain, allosteric modulation, cryptic pocket, molecular dynamics
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A2780 ve LNCaP Hiicre Serilerinde Atomoksetin Hidrokloriiriin Hiicre Canliligi ve DNA Hasari
Uzerindeki Etkisi

Tuba Keskin, Suat Tekin
inéni Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Malatya, Tiirkiye

Amag: Kanser, milyonlarca insani etkileyen 6nemli bir 6lim nedenidir ve anormal hiicrelerin kontrolsiiz
bir sekilde blylimesi ve yayllmasindan kaynaklanmaktadir. Atomoksetin hidrokloriir (ATH), oncelikle
dikkat eksikligi ve hiperaktivite bozuklugu tedavisinde kullanilan bir noradrenalin geri alim inhibitori
olmakla birlikte, yakin donemdeki akademik calismalarin goésterdigi (zere Notch2 sinyal yolunu
hedefleyerek glioblastoma hiicrelerinde hiicre canliigini azaltmasi nedeniyle kanser biyolojisi ve
onkolojik tedavi yan etkilerinin yonetimi acgisindan da dikkate deger bir potansiyele sahiptir. Notch2
reseptori ve ligandlari arasindaki etkilesim farklilasma, ¢cogalma ve apoptoz gibi hiicre bolinmesini
yoneten bir sinyal kaskadini baslatir. ATH'nin glioblastoma lzerinde antikanser aktivitesi gostermesi
referans alinarak yapilan bu calisma ATH’nin insan over (A2780) ve prostat (LNCaP) kanseri hiicre
hatlarinda hiicre canhligit ve DNA hasari (zerindeki etkilerini belirlemek amaciyla yapildi.
Yontem: Bu ¢alismada A2780 ve LNCaP hicre hatlari kullanildi. ATH nin 1-100 uM arasinda degisen 10
farkli konsantrasyonu bu hiicre hatlarina uygulanarak 24 saat inklibe edildi. Hiicre canliliginda
meydana gelen degisimler 3-(4,5-dimetiltiazol-2-il)-2,5-difeniltetrazolyum bromid (MTT) assay
yontemiyle belirlendi. MTT testi sonucunda elde edilen %50 inhibisyon konsantrasyonu (ICso) degerleri,
GraphPad Prism 8 yazilimi kullanilarak hesaplandi ve Comet testi icin kullanildi. Calisma sonuglarina
gore gruplar arasi karsilastirmalar Kruskal Wallis H-Testi ile yapildi, p<0.05 anlamli kabul edildi.
Bulgular: ATH’nin A2780 hiicre hattinda 1, 5 ve 10 uM’lik hari¢ diger konsantrasyonlarda ve LNCaP
hiicre hattinda ise 40-100 uM arasindaki konsantrasyonlarda doz bagiml olarak hiicre canhligini
azalttig belirlendi (p<0.05). IC>° degerleri referans alinarak yapilan Comet Assay analizleri sonucu
ATH'In  her iki hiicre hattinda DNA hasarina neden oldugu goruldi (p<0.05).
Sonug: ATH’nin her iki hiicre hattinda da indlkledigi 6nemli diizeyde sitotoksisite ve DNA hasari, ilacin
kanser hiicrelerinin proliferasyonunu engelledigini dogrulamaktadir. Bu bulgular, ATH nin onkolojik
uygulamalarda yeni bir terapotik hedef olarak arastirilmasi gerektigini desteklemektedir.

Anahtar Kelimeler: Atomoksetin hidroklorir, A2780, Kanser, LNCaP, MTT
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S48
The Effect of Atomoxetine Hydrochloride on Cell Viability and DNA Damage in A2780 and LNCaP
Cell Lines

Tuba Keskin, Suat Tekin
Inonu University, Faculty of Medicine, Department of Physiology, Malatya, Tirkiye

Aim: Cancer is one of the leading causes of death, affecting millions of people, and results from the
uncontrolled growth and spread of abnormal cells. Although atomoxetine hydrochloride (ATH) is
primarily a norepinephrine reuptake inhibitor used in the treatment of attention-deficit/hyperactivity
disorder, it is also showing potential in cancer biology by targeting signaling pathways such as Notch2
in glioblastoma cells. The interaction between the Notch2 receptor and its ligands initiates a signaling
cascade that regulates cell division, including differentiation, proliferation, and apoptosis. Building on
previous findings that ATH exhibits anticancer activity against glioblastoma, this study was conducted
to determine the effects of ATH on cell viability and DNA damage in human ovarian (A2780) and
prostate (LNCaP) cancer cell lines.
Material and Methods: In this study, the A2780 and LNCaP cell lines were used. Ten different
concentrations of ATH, ranging from 1-100uM, were applied to these cell lines and incubated for 24
hours. Changes in cell viability were determined using the 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide(MTT) assay. The 50% inhibition concentration (ICso) values obtained
from the MTT assay were calculated using GraphPad Prism 8 software and used for the Comet assay.
According to the study results, comparisons between groups were performed using the Kruskal-Wallis
H-test, and p<0.05 was considered statistically significant.
Results: It was determined that ATH reduced cell viability in a dose-dependent manner at
concentrations other than 1,5, and 10 uM in the A2780 cell line and at concentrations between 40-
100uM in the LNCaP cell line(p<0.05). Comet assay analyses, performed using ICso values as a
reference, revealed that ATH caused DNA damage in both cell lines (p<0.05).
Conclusion: ATH exhibits significant cytotoxic and genotoxic activities against A2780 and LNCaP cancer
cells, inhibiting proliferation through DNA damage induction. These findings support further
investigation into ATH as a repurposed therapeutic agent for ovarian and prostate cancers.

Keywords: Atomoxetine hydrochloride, A2780, Cancer, LNCaP, MTT
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Ters beslenmenin sirkadiyen-endokrin yanit ve kolon histolojisi lizerine etkileri: krosinin olasi
koruyucu roli

Sueda Cetin Atbas!, Ruken Tan?, Giileser Goktas®

'Lokman Hekim Universitesi, Saglik Bilimleri Enstitiisti, Ankara, Tiirkiye

2Lokman Hekim Universitesi, Tip Fakiiltesi, Fizyoloji Ana Bilim Dali, Ankara, Tiirkiye

3Lokman Hekim Universitesi, Tip Fakiiltesi, Histoloji ve Embriyoloji Ana Bilim Dali, Ankara, Tiirkiye

Amag: Sirkadiyen sistem ile beslenme zamanlamasi arasindaki uyumsuzluk kronobozulmaya yol agarak
metabolik ve gastrointestinal fonksiyonlari etkileyebilmektedir. Calismada, sirkadiyen sistemle
uyumsuz ters beslenmenin endokrin ve metabolik gostergeler ile kolon histopatolojisi Gzerindeki
etkilerinin ve krosinin koruyucu etkisinin degerlendirilmesi amaglanmistir.

Yontem: Erkek Wistar sicanlar 28 giin slreyle ad libitum (AL, n=9), gece beslenen (GB, n=8), ters
beslenen (TB, n=8) ve ters beslenen+krosin (TB+K, n=8) gruplarina ayrildi. GB grubu 20.00-08.00, TB
ve TB+K gruplari 08.00-20.00 saatlerinde beslendi; TB+K grubuna 30 mg/kg/glin krosin oral gavajla
uygulandi. Deney siresince viicut agirligi ve yem tiketimi kaydedildi. Kan 6rnekleri melatonin icin 28.
glinlin sonunda 00.00-02.00’de, diger olciimler icin 29. giin 10.00— 11.00’de alindi. Plazma melatonin
ve kortikosteron dizeyleri ELISA, aclik glukozu ve lipit profili biyokimyasal yontemlerle analiz edildi.
Kolon histopatolojisi, gruplara kér uzman histolog tarafindan skorlandi. Veriler Kruskal-Wallis ve
anlamli durumlarda Dunn ¢oklu karsilastirma testiyle analiz edildi (p<0,05).

Bulgular: Aclik glukoz diizeyleri gruplar arasinda anlamli farklilik gosterdi (p<0,001); en duslik dizeyler
GB grubunda, daha yiksek dizeyler ise TB ve TB+K gruplarinda saptandi. Melatonin dizeyleri TB+K
grubunda diger gruplardan daha yiksek olup, fark GB grubuna kiyasla anlamliydi (p=0,0034).
Kortikosteron diizeyleri TB+K grubunda daha disiik olmakla birlikte gruplar arasindaki fark anlaml
degildi (p=0,06). Lipit profilinde LDL-kolesterol diizeyleri TB ve TB+K gruplarinda AL ve GB gruplarina
kiyasla anlamli olarak yiliksek bulunurken (p<0,001), trigliserit, total kolesterol ve HDL-kolesterol
dizeylerinde anlamli farkhlik saptanmadi. Histopatolojik incelemede TB grubunda belirgin kolon hasari
izlenirken, TB+K grubunda epitel bitlnliginin korundugu, kript organizasyonunun dizeldigi ve
inflamatuvar infiltrasyonun azaldigi gézlendi.

Sonug: Ters beslenme modeli, glisemik kontroliin bozulmasina, LDL-kolesterol diizeylerinin artmasina
ve kolon mukozasinda belirgin histopatolojik degisikliklere yol agmistir. Krosin, sistemik metabolik
parametrelerde belirgin bir iyilesme saglamamakla birlikte melatonin dizeylerini artirmis ve kolon
dokusundaki yapisal hasari azaltarak mukozal bitinligin korunmasina katki saglamistir. Bu bulgular,
krosinin ters beslenmeye bagh gelisen bagirsak hasarina karsi koruyucu etkiler gosterebilecegini
duslindirmektedir.

Anahtar Kelimeler: Sirkadiyen sistem, ters beslenme, krosin, melatonin, kolon histolojisi
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Effects of reverse feeding on circadian-endocrine responses and colon histology: possible protective
role of crocin

Sueda Cetin Atbas!, Ruken Tan?, Giileser Goktas®

ILokman Hekim University, Institute of Health Sciences, Ankara, Tirkiye

2Lokman Hekim University, Faculty of Medicine, Department of Physiology, Ankara, Tiirkiye

3Lokman Hekim University, Faculty of Medicine, Department of Histology and Embryology, Ankara, Tiirkiye

Aim: Misalighment between the circadian system and feeding time may cause chronodisruption,
affecting metabolic and gastrointestinal functions. This study evaluated the effects of reverse feeding
on endocrine and metabolic parameters and colon histopathology, and the protective effects of crocin.
Method: Male Wistar rats were assigned to ad libitum (AL, n=9), night-fed (NF, n=8), reverse-fed (RF,
n=8), and reverse-fed+crocin (RF+C, n=8) groups for 28 days. NF rats were fed between 20:00-08:00
and RF and RF+C rats between 08:00-20:00; RF+C rats received crocin (30 mg/kg/day) by oral gavage.
Body weight and food intake were recorded. Blood was collected at 00:00-02:00 on day 28 for
melatonin and at 10:00-11:00 on day 29 for other measurements. Melatonin and corticosterone were
measured by ELISA; fasting glucose and lipid profile by biochemical methods. Colon histopathology
was scored by a blinded histologist. Data were analyzed using Kruskal-Wallis and Dunn’s tests (p<0.05).
Results: Fasting glucose differed among groups (p<0.001), with the lowest levels in NF and higher levels
in RF and RF+C. Melatonin was higher in RF+C than other groups, reaching significance versus NF
(p=0.0034). Corticosterone was lower in RF+C without statistical significance (p=0.06). LDL-cholesterol
was higher in RF and RF+C than AL and NF (p<0.001), while triglyceride, total cholesterol, and HDL-
cholesterol did not differ. RF showed marked colonic damage, whereas RF+C showed preserved
epithelial integrity, improved crypt organization, and reduced inflammatory infiltration.

Conclusion: Reverse feeding impaired glycemic control, increased LDL-cholesterol, and induced colonic
histopathological alterations. Crocin did not improve systemic metabolic parameters but increased
melatonin and reduced colonic structural damage, contributing to mucosal integrity. These findings
suggest protective effects of crocin against reverse feeding-induced intestinal damage.

Keywords: Circadian system, reverse feeding, crocin, melatonin, colon histology
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Doksorubisin Kaynakl Kalp Yetmezligi Modelinde Mitokondri Transplantasyonunun Biyoenerjetik
ve iyonik Homeostazin Yeniden Saglanmasindaki Rolii
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®Baskent Universitesi Saghk Bilimleri Fakiiltesi; Egzersiz ve Spor Bilimleri B6liimii, Ankara, Tirkiye

Amag: Kardiyomiyositlerde kasilma, mitokondriyal biyoenerjetik ile iyonik homeostaz arasindaki
hassas dengenin korunmasina baghdir. ATP (retimi, mitokondriyal membran potansiyeli, redoks
dengesi ve hiicre ic¢i kalsiyum homeostazindaki bozulmalar, doksorubisin kaynakli kardiyotoksisitenin
temel patofizyolojik Ozelliklerini olusturmakta ve kalp yetersizliginin gelisiminde kritik rol
oynamaktadir. Bu calismada, insan ve sican mezenkimal kok hicrelerinden (MSCs) izole edilen
fonksiyonel mitokondrilerin transplantasyonunun, doksorubisin ile olusturulan sican kalp yetmezligi
modelinde kardiyak fonksiyon, mitokondriyal biyoenerjetik ve iyonik homeostaz tizerindeki etkileri ile
bu etkilerin altinda yatan biyofiziksel mekanizmalar arastirilmistir.
Yontem:Kalp yetmezligi modeli, li¢ aylik erkek Wistar siganlarda intraperitoneal doksorubisin (15
mg/kg) uygulamasi ile olusturulmus ve ekokardiyografi ile elektrokardiyografi bulgular ile
dogrulanmistir. insan ve sican MSCs’den izole edilen mitokondriler dért hafta boyunca haftada bir kez
(200 pg/kg) uygulanmistir. Buna paralel olarak, doksorubisin uygulanmis H9c2 kardiyomiyositlerinde
(1 pg/mL, 48 saat) in vitro kardiyotoksisite modeli olusturulmustur. Her iki modelde ROS uretimi,
mitokondriyal membran potansiyeli (MMP), hiicre ici Ca?* dinamikleri, hlicre i¢i pH, ATP dlzeyi ve
glukoz alimi floresans yontemlerle; ilgili proteinlerin ifade dlzeyleri ise Western blot analizi ile
degerlendirilmistir.

Bulgular:Mitokondri transplantasyonunun hem in vivo hem de in vitro modellerde ROS Uretimini
azalttig, MMP’nin yeniden sagladigi, hucre ici asidozu diizelttigi ve ATP Uretimi ile glukoz alimini
artirdigi gosterilmistir. Bu iyilesmelere paralel olarak, kalp yetmezligi sonucunda artan mitokondriyal
fisyonun normale dondigii belirlenmistir. Doksorubisin ile azalan ejeksiyon fraksiyonunun, mitokondri
transplantasyonu sonrasinda normale yaklastigi ve elektrokardiyografik bozukluklarin belirgin sekilde
dizeldigi saptanmistir. Ayrica, hiicre ici kalsiyum transientlerinin genliginin anlamli diizeyde arttigi
gosterilmistir.

Sonug:Mitokondri transplantasyonunun, doksorubisin kaynakl kalp yetersizliginde mitokondriyal
fonksiyonu ve iyonik homeostazi yeniden saglayarak kardiyak fonksiyonu ve kardiyomiyosit
kontraktilitesini iyilestirdigi gosterilmistir. Bulgularimiz, bu yaklasimin oksidatif stresi azaltmanin
Otesinde, mitokondriyal biyoenerjetigi ve hiicre i¢i kalsiyum homeostazini yeniden diizenleyerek
mekanizma temelli yenilikci bir rejeneratif tedavi stratejisi olabilecegini gostermektedir.

Anahtar Kelimeler: Biyoenerjetik, Doksorubisin kaynakl kardiyotoksisite, Kalsiyum, Mezenkimal kdk
hiicreler, Mitokondriyal transplantasyon
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The Role of Mitochondrial Transplantation in Restoring Bioenergetic and lonic Homeostasis in a
Doxorubicin-Induced Heart Failure Model

Leila Aryan®?, Suatnur Sik?*, Bisranur Parlak®*, Fatemeh Hosseinpourshirazi'?, Gokhan Burgin
Kubat®, Firat Akat®, Erkan Tuncay3*

!Ankara University, Stem Cell Institute, Ankara, Tirkiye

2Ankara University, Institute of Health Sciences, Ankara, Tiirkiye

3Ankara University, Institute of Health Sciences, Department of Interdisciplinary Neuroscience,
Ankara, Turkiye

“Ankara University, Department of Biophysics, Ankara, Tirkiye

*Ankara University, Department of Physiology, Ankara, Tiirkiye

6Baskent University, Faculty of Health Sciences, Department of Exercise and Sport Sciences, Ankara,
Turkiye

Aim: Cardiomyocyte contractility depends on the maintenance of the delicate balance between
mitochondrial bioenergetics and ionic homeostasis. Disruptions in ATP production, mitochondrial
membrane potential, redox balance, and intracellular calcium homeostasis are key pathophysiological
features of doxorubicin-induced cardiotoxicity and play a critical role in the development of heart
failure. This study investigated the effects of transplantation of functional mitochondria isolated from
human and rat mesenchymal stem cells (MSCs) on cardiac function, mitochondrial bioenergetics, and
ionic homeostasis in a rat model of doxorubicin-induced heart failure, as well as the underlying
biophysical mechanisms responsible for these effects.
Material and Methods: A heart failure model was established in three-month-old male Wistar rats by
intraperitoneal doxorubicin administration (15mg/kg) and validated by echocardiography and
electrocardiography. Mitochondria isolated from human and rat MSCs were administered weekly for
four weeks (200ug/kg). In parallel, an in vitro cardiotoxicity model was established in H9c2
cardiomyocytes exposed to doxorubicin (1pg/mL, 48 h). In both models, ROS production,
mitochondrial membrane potential, intracellular Ca?*-dynamics, intracellular pH, ATP levels, and
glucose uptake were assessed using fluorescence-based-assays, while protein expression was analyzed
by Western blot.
Results: Mitochondrial transplantation reduced ROS production, restored MMP, corrected
intracellular acidosis, and increased ATP production and glucose uptake in both in vivo and in vitro
models. These improvements were accompanied by normalization of the increased mitochondrial
fission observed in heart failure. Mitochondrial transplantation also restored the doxorubicin-induced
reduction in ejection fraction toward normal levels and markedly improved electrocardiographic
abnormalities. In addition, the amplitude of intracellular calcium transients was significantly increased.
Conclusion: Mitochondrial transplantation restored mitochondrial function and ionic homeostasis,
thereby improving cardiac function and cardiomyocyte contractility in doxorubicin-induced heart
failure. Our findings suggest that, beyond reducing oxidative stress, this approach restores
mitochondrial bioenergetics and intracellular calcium homeostasis, supporting its potential as a
mechanism-based regenerative therapeutic strategy.

Keywords: Bioenergetics, Calcium, Doxorubicin-induced cardiotoxicity, Mesenchymal stem cells,
Mitochondrial transplantation
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S51
Y-90 radyoembolizasyonunda ortalama tiimoér absorbsiyon dozu gergek biyolojik doz kapsamasini
yansitiyor mu? Voksel tabanli DVH analizi

Ahmet Yilmaz, Ercan Polat, Bayram Caglar Karagedik, isa Burak Giiney, Isil Ocal
Cukurova Universitesi Tip Fakiiltesi, Niikleer Tip Anabilim Dali, Adana, Tiirkiye

Amag: Y-90 radyoembolizasyonunda tedavi planlamasi ve tedavi sonrasi degerlendirme ¢ogunlukla
ortalama tlimor absorpsiyon dozuna dayanmaktadir. Bu calismada ortalama timor absorpsiyon
dozunun biyolojik olarak etkin tiimor hacmini temsil etme yeterliliginin voksel tabanli doz-hacim
histogrami (DVH) parametreleri kullanilarak degerlendirilmesi amaclandi.

Yontem: Ortalama tiimor absorpsiyon dozu 300 Gy hedeflenerek Y-90 mikrokiire tedavisi uygulanan
ve tedavi sonrasi PLANET Dose yaziliminda kantitatif voksel tabanli dozimetri gerceklestirilen 12 hasta
retrospektif olarak degerlendirildi. Ortalama absorpsiyon dozuna ek olarak D90, D70 ve D2 basta olmak
Uzere DVH parametreleri analiz edildi. D90, tim&r hacminin %90'inin aldigi minimum absorpsiyon dozu
olarak kabul edildi.

Bulgular: Benzer hedef ortalama tiimoér absorpsiyon dozlarina ragmen belirgin intratiiméral doz
heterojenligi gézlendi. D90 degerleri 78,92-216,24 Gy arasinda degisirken ortalama D90 133,74 +
40,51 Gy, medyan D90 ise 125,97 Gy olarak bulundu. En yiiksek D90 ile en diisiik D90 arasinda 2,74 kat
fark saptandi. D70 degerleri 164,33—-207,90 Gy, D2 degerleriise 751-1006 Gy arasinda degisti. Bulgular,
benzer ortalama absorpsiyon dozlarina ragmen mikrokiirelerin heterojen intratiiméral dagilimina bagl
olarak farkli biyolojik doz kapsamalarinin olusabilecegini gosterdi.

Sonug: Ortalama tiimoér absorpsiyon dozu tek basina Y-90 radyoembolizasyonu sonrasi biyolojik olarak
anlamli timor doz kapsamasini yeterince temsil etmemektedir. Ozellikle D90 ve D70 gibi voksel tabanli
DVH parametreleri, intratiimoral doz heterojenliginin degerlendirilmesine ve hasta 6zgl biyolojik doz
kapsamasinin daha kapsamli tanimlanmasina katki saglayabilir.

Anahtar Kelimeler: Y-90 radyoembolizasyon, voksel tabanli dozimetri, doz-hacim histogrami, hasta
ozgl dozimetri, radyasyon biyofizigi
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Does the average tumor absorption dose in Y-90 radioembolization reflect the true biological dose
range? Voxel-based DVH analysis

Ahmet Yilmaz, Ercan Polat, Bayram Caglar Karagedik, isa Burak Giiney, Isil Ocal
Cukurova University Faculty of Medicine, Department of Nuclear Medicine, Adana, Tiirkiye

Aim: Mean tumor absorbed dose is widely used for treatment planning and post-treatment evaluation
in Y-90 radioembolization. This study aimed to evaluate whether mean tumor absorbed dose
adequately represents biologically relevant tumor dose coverage using voxel-based dose-volume
histogram (DVH) parameters.
Material and Methods: Twelve patients who underwent Y-90 microsphere treatment targeting a mean
tumor absorbed dose of 300 Gy and subsequent quantitative voxel-based dosimetry using PLANET
Dose were retrospectively evaluated. In addition to mean absorbed dose, DVH parameters, particularly
D90, D70, and D2, were analyzed. D90 was defined as the minimum absorbed dose received by 90%
of the tumor volume.

Results: Marked intratumoral dose heterogeneity was observed despite similar target mean tumor
absorbed doses. D90 ranged from 78.92 to 216.24 Gy, with a mean of 133.74 + 40.51 Gy and a median
of 125.97 Gy. A 2.74-fold difference was observed between the highest and lowest D90 values. D70
ranged from 164.33 to 207.90 Gy, while D2 ranged from 751 to 1006 Gy. These findings indicate that
tumors receiving similar mean absorbed doses may exhibit substantially different biological dose
coverage due to heterogeneous intratumoral microsphere distribution.

Conclusion: Mean tumor absorbed dose alone does not adequately characterize biologically
meaningful tumor dose coverage after Y-90 radioembolization. Voxel-based DVH parameters,
particularly D90 and D70, may provide a more comprehensive assessment of intratumoral dose
heterogeneity and patient-specific biological dose coverage.

Keywords: Y-90 radioembolization, voxel-based dosimetry, dose-volume histogram, patient-specific
dosimetry, radiation biophysics
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S52
Gromacs ile molekiiler dinamik simiilasyonlari i¢cin otomatik olarak protein hazirlamayi amaglayan
bulut tabanh bir Python ortami

Ceylan Sari, Mustafa Tekpinar
Van Yiiziinc Yil Universitesi Fen Fakiiltesi, Fizik B&limii, Van, Tirkiye

Amag: Molekiler dinamik (MD) similasyonlari, 6grenciler ve disiplinlerarasi arastirmacilar igin
erisilebilirligi, tekrarlanabilirligi ve hizli 6grenmeyi engelleyen karmasik yerel komut satir
yapilandirmalari gerektirir. Bu calisma, GROMACS MD similasyonlariicin proteinlerin ugtan uca yapisal
hazirligini tamamen otomatiklestirmek ve kolaylastirmak amaciyla Google Colab araciligiyla
yaptlandiriimis etkilesimli, acik kaynakli ve bulut tabanli bir Python ¢ercevesi olan GROMACSCOLAB'|
gelistirerek bu boslugu kapatmayi amaclamaktadir.
Yontem: is akisi, bir dizi hesaplama arag setini kullanan entegre bir Python not defteri kullanilarak
olusturulmustur. Protein yapisi bicimlendirme, amino asit indeksleme ve protonasyon durumlari,
PROPKA titrasyon modellemesiyle eslestiriimis PDB2PQR kullanilarak hesaplanir. Ana topoloji
olusturma ve makromolekiiler fizik hesaplamalari, yerel bir GROMACS kurulumu tarafindan
yonlendirilir. Bu not defteri, kullanicilarin yerlesik kuvvet alanlari (AMBER99SB-ILDN, CHARMM36,
OPLS-AA), su modelleri (TIP3P, SPC, SPC/E, TIP4P) ve similasyon kutusu geometrileri (triklinik, kubik,
dodekahedron, oktahedron) arasindan se¢im yapmalarini saglayan acilir meni mimarisine sahiptir.
Otomatik sistem c¢o6zlinmesinin ardindan, ‘gmx genion’ kullanilarak segili fizyolojik tuz
konsantrasyonunda etkilesimli olarak yiik notrlestirmesi gerceklestirilir. Son ¢dziinmis sistemin
etkilesimli (¢ boyutlu yapisinin olusturulmasi py3Dmol tarafindan gerceklestiriimektedir.
Bulgular: Protein hazirlama ortami
https://github.com/tekpinar/gromacscolab/blob/main/MD_Preparation.ipynb adresinde (cretsiz
olarak sunulmaktadir. Ham Protein Veri Bankasi (PDB) dosyalarini similasyona hazir ciktilara
donistiren merkezi, sorunsuz bir islem hatti basariyla elde edilmistir. Sekans temizleme, segcili polymer
zincirlerinin ekstraksiyonu, yapisal stiperpozisyon, ¢ozlicli ekleme ve sistem nétrlestirmesini basariyla
yonetmektedir. Calistirildiginda, is akisi, nihai koordinat dosyasi (pdb formatinda), global topoloji ve
konum kisitlamalari da dahil olmak lizere tim temel GROMACS cikti bilesenlerini tek bir indirilebilir zip
arsivinde bir araya getirmekte ve sonraki calistirmalar i¢in sanal ¢calisma alanini aninda sifirlamaktadir.
Sonug¢: GROMACSCOLAB protein hazirlama not defteri, molekiler similasyonlarin kurulumunu
hizlandiran ve demokratiklestiren, son derece erisilebilir, biyofiziksel olarak titiz bir is akisi saglar.
Yogun hesaplama gerektiren protein hazirhgini bulut altyapisinda gerceklestirerek, karmasik yerel
yazihm derlemesine olan ihtiyaci ortadan kaldirir. Béylece arastirma hizlandirma ve hesaplamali
biyofizik egitimi icin verimli bir arac¢ gorevi gorir.

Anahtar Kelimeler: Proteinler, molekiiler dinamik simiilasyonlari, bulut bilisim
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S52
A cloud-based Python environment for automated protein preparation for molecular dynamics
simulations with Gromacs

Ceylan Sari, Mustafa Tekpinar
Van Yuzuncu Yil University Faculty of Science, Department of Physics, Van, Tiirkiye

Aim: Molecular dynamics (MD) simulations require complex, local command-line configurations that
hinder accessibility, reproducibility, and rapid learning for students and interdisciplinary researchers.
This work aims to bridge this gap by developing GROMACSCOLAB, an interactive, open-source, and
cloud-based Python framework configured via Google Colab to fully automate and streamline the end-
to-end structural preparation of proteins for GROMACS MD simulations.
Materials and Methods: The workflow was built using an integrated Python notebook utilizing a series
of computational toolkits. Protein structure formatting, residue indexing, and protonation states are
calculated using PDB2PQR paired with PROPKA titration modeling. The core topology generation and
macromolecular physics calculations are driven by a native GROMACS installation backend. The
notebook implements dropdown architecture that enables users to select among established force
fields (AMBER99SB-ILDN, CHARMM36, OPLS-AA), water models (TIP3P, SPC, SPC/E, TIP4P), and
simulation box geometries (triclinic, cubic, dodecahedron, octahedron). Following automated system
solvation, charge neutralization is performed interactively at a selected salt concentration of using
‘gemx genion’. Interactive 3D structural rendering of the final solvated system is powered by py3Dmol.
Results:The protein preparation environment is freely available at
https://github.com/tekpinar/gromacscolab/blob/main/MD_Preparation.ipynb. It successfully
compiled a centralized, seamless pipeline that processes raw Protein Data Bank (PDB) files into
simulation-ready outputs. It successfully manages sequence cleanup, selective chain extraction,
structural superposition, solvent buffering, and system neutralization. Upon execution, the workflow
bundles all essential GROMACS output components—including the final coordinate file in pdb format,
global topology, position restraints into a single downloadable zip archive, immediately resetting the
virtual workspace for consecutive runs.
Conclusion: GROMACSCOLAB protein preparation notebook provides a highly accessible, biophysically
rigorous workflow that accelerates and democratizes the setup of molecular simulations. By executing
compute-intensive preparation on cloud infrastructure, it eliminates the need for complex local
software compilation. Thus, it serves as an efficient tool for research acceleration and computational
biophysics education.

Keywords: Proteins, molecular dynamics simulations, cloud-computing
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Desloratadin: Diyabetik N6ropatide Umut Verici Bir Néroprotektif Ajan

Tuba Keskin, Guldeniz Sekerci, Suat Tekin
inéni Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Malatya, Turkiye

Amag: Diyabetik noropati (DN), diyabetin sik goriilen ve yasam Kkalitesini ciddi sekilde etkileyen
komplikasyonudur. DN semptomlari arastirildiginda ayaklara dokunulmasiyla agri (allodini) hissinde
artis ve zararl uyaranlara karsi duyarhligin artmasi, motor gigsizIigi, denge kaybi, diisme, uyusmus
ve duyarsiz bir ayak gorildigu rapor edilmistir. Tedavi direncinin yliksek oldugu bu hastalikta, anti-
inflamatuar profiliyle dikkat ¢ceken Desloratadin (DES), oksidatif stres ve inflamasyon yollarini modiile
ederek noroprotektif etki gosterebilecek 6nemli bir adaydir. Bu amacla, DN modelleri olusturuldu ve
DES’in etkisi kapsamli bir sekilde arastirildi.
Yontem: Calismada 50 adet Balb-c irki erkek fare; Kontrol, DN, DN+GABA, DN+DES10 ve DN+DES20
olmak lGizere 5 gruba ayrildi (n=10). Kontrol disindaki gruplara STZ (150mg/kg) enjekte edildi, 72 saat
sonra KG seviyesi<= 250 mg/dL'nin hayvanlar diyabet olarak kabul edildi. Diyabetin baslangicindan 21
gun slresince beklendi. Sonrasinda Kontrol grubu haric DN+GABA grubuna 50mg/kg Gabapentin
(Gaba), DES gruplarina ise 10-20 mg/kg DES 10 giin boyunca intraperitoneal uygulandi. Bu 10 gin
boyunca hayvanlara hot plate ve von Frey testleri glinasiri uygulandi. Verilerin degerlendirilmesi
Kruskal Wallis H testi, coklu karsilastirmalar Bonferroni diizeltmeli Mann Whitney U testiyle yapildi ve
p<0.05 degeri anlamh olarak kabul edildi.
Bulgular: Calisma sonuglarimiz DES'in DN grubuna kiyasla hem termojenik hem de mekanik agri esigini
ylukselttigini (p<0.05) gosterdi. DES’in gosterdigi bu sonuclar bir analjezik olan Gaba ile kiyaslandiginda
DES’in de Gaba gibi analjezik bir sonug gosterdigi belirlendi.
Sonug: Sonuglarimiz, DES DN’yebagli termojenik ve mekanik alodiniyi dnemli dlglide azalttigini ve bu
analjezik etkinin, referans ila¢ olan Gabapentin ile karsilastirildiginda benzer bir agri kesici profil
sergiledigini gdstermektedir. Bu calisma TUSEB Doktora/Tipta Uzmanlik Ogrencilerine yonelik A3-01
Projesi (42477) tarafindan desteklenmistir.

Anahtar Kelimeler: Agri, Desloratadin, Diyabetik Néropati, Hot Plate
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Desloratadine: A Promising Neuroprotective Agent in Diabetic Neuropathy

Tuba Keskin, Guldeniz Sekerci, Suat Tekin
Inonu University, Faculty of Medicine, Department of Physiology, Malatya, Tirkiye

Aim: Diabetic neuropathy (DN) is a common complication of diabetes that significantly impairs quality
of life. DN is a chronic complication characterized by increased pain sensitivity
(allodynia/hyperalgesia), loss of motor function, and sensory disturbances. In this disease, which is
highly resistant to treatment, desloratadine (DES) notable for its anti-inflammatory profile is a
promising candidate that may exert a neuroprotective effect by modulating oxidative stress and
inflammatory pathways. This study aimed to comprehensively evaluate the effects of DES using
established DN models.
Materials and Methods: Fifty male Balb-c mice were randomly divided into five groups (n=10): Control,
DN, DN+GABA, DN+DES10, and DN+DES20. Diabetes was induced in all groups except the Control
group via intraperitoneal injection of streptozotocin (STZ; 150 mg/kg). Animals with BG levels >= 250
mg/dL after 72 hours were considered diabetic. A 21-day induction period was allowed to establish
neuropathy. Subsequently, the DN+GABA group received the analgesic Gabapentin (50 mg/kg), while
the DES groups received Desloratadine at doses of 10 mg/kg (DES10) and 20 mg/kg (DES20)
intraperitoneally for 10 days. Hot plate and von Frey tests were performed every other day throughout
the treatment period. Data were analyzed using the Kruskal-Wallis H test; multiple comparisons were
performed using the Mann-Whitney U test with Bonferroni correction, and a p-value of <0.05 was
considered statistically significant.
Results:The results demonstrated that DES significantly increased both thermal and mechanical pain
thresholds compared to the DN group (p<0.05). When compared to the reference analgesic
Gabapentin, DES exhibited a comparable analgesic effect.
Conclusion: Our findings indicate that DES significantly reduces thermogenic and mechanical allodynia
associated with DN. Moreover, its analgesic efficacy appears comparable to that of Gabapentin,
suggesting that DES may serve as a promising therapeutic candidate for managing diabetic neuropathic
pain.

This study was supported by the TUBITAK Doctoral/Medical Specialization Student Project (A3-01
Project No: 42477).

Keywords: Desloratadine, Diabetes Neuropathy, Hot Plate, Pain
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P1
Insulin direnci indiiklenmis yash Kardiyomiyositlerde Liraglutid’in Organel Spesifik Cinko
Homeostazi ve Glikoz Alimi Uzerindeki Etkileri

Lubne Aljaser?, Leila Aryan?, Yusuf Olgar?

1Saglik Bilimleri Enstitiisi, Disiplinlerarasi Gida, Metabolizma ve Klinik Beslenme Anabilim Dali,
Ankara Universitesi, Ankara, Tiirkiye

2Tip Fakdiltesi, Biyofizik Anabilim Dali, Ankara Universitesi, Ankara, Tiirkiye

3Saglik Bilimleri Enstitiisii, K6k Hiicre Enstitiisti, Ankara Universitesi, Ankara, Tirkiye

Amag: Palmitik asit (PA) ve D-galaktoz (D-gal) kombinasyonu, yaslanan ve metabolik olarak baskilanmig
miyokarttaki lipotoksik hasari ve hiicresel yaslanmayi (senesans) taklit ederek gti¢ld bir in vitro model
sunmaktadir. Bu calisma, bir GLP-1 reseptdr agonisti olan Liraglutid’in bu kombine hasar modeli
Gzerindeki potansiyel kardiyoprotektif (kalp koruyucu) etkilerini arastirmayi ve altinda yatan
mekanizmalari aydinlatmayi amaclamistir.
Yontem: Metabolik olarak hasarlanmis hiicresel senesans modelini olusturmak amaciyla AC16 insan
kardiyomiyositleri, 24 saat boyunca PA (50 uM) ve D-Gal (278 mM) ile inklibe edilmistir. Uygulamalarin
ardindan hiicreler 3 saat boyunca serumsuz birakilmis (serum acligi) ve glukoz alimi, floresan glukoz
analogu 2-NBDG kullanilarak Uretici protokolliine gére degerlendirilmistir. Sitolojik (sitoplazmik)
Zn™(2+) seviyeleri, cinkoya duyarl floresan boya FluoZin-3 AM ile ol¢ilmistiir. Mitokondri ve
endoplazmik retikulum (ER) Zn”(2+) konsantrasyonlari ise sirasiyla genetik olarak kodlanmis Mito-
eCALWY ve ER-eCALWY floresan problari kullanilarak izlenmistir. Prob kalibrasyonu; maksimum
floresansi elde etmek icin cinko selatorii TPEN’in, minimum floresansi belirlemek icin ise membran
gecirgenligi olan ¢inko iyonoforu ZnPT'nin (¢inko piritiyon) ardisik uygulanmasiyla gercgeklestirilmis ve
boylece hiicre ici Zn*(2+) dinamiklerinin kantitatif (nicel) degerlendirilmesi saglanmistir (n=5- 7).
Bulgular: Calismamizda, akut kosullar altinda Liraglutid’in, metabolik olarak hasarlanmis modelimizde
baskilanan GLUT4 aracili glukoz alimini artirarak hiicresel glukoz yanitini 6nemli dl¢lide iyilestirdigi ve
bozulmus glikolitik yolu yeniden aktiflestirdigi belirlenmistir. Ayni maruziyet siiresi icinde, sitozolik
¢inkonun glukoz alimina paralel olarak arttigi bulunmustur. Kronik kosullarda (24 saatlik tedavi) ise
Liraglutid uygulanan grupta sitozolik ¢inko seviyeleri artarken, endoplazmik retikulum (ER) ¢inko
seviyelerinde herhangi bir degisiklik gbzlenmemis; aksine, mitokondriyal ¢inko seviyelerinde belirgin
bir azalma kaydedilmistir. Bu durum, ¢inkonun mitokondriden sitozole dogru yeniden dagildigini
(redistriblsyon) gostermektedir.
Sonug: Bu ¢alisma, liraglutid’in glukoz alimini, bliylk olasilikla ZIP/ZnT tasiyicilari araciligiyla organele
6zgi ¢inko dinamiklerini (mitokondriden sitozole) diizenleyerek intrinsik (bizzat/dogrudan) olarak
modiile ettigini ilk kez gostermistir. Bu bulgular, metabolik olarak hasar gérmis hiicresel modelde
cinkonun yeniden dagilmasi yoluyla, Liraglutid’in kardiyoprotektif etkilerinin altinda yatan yeni bir
hiicresel mekanizmaya isaret etmektedir.

Anahtar Kelimeler: AC16 kardiyomiyosit, insiilin Direnci, Yaslanma Modeli, Liraglutide, Cinko
Hemostazi
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P1
Effects of Liraglutide on Organelle-Specific Zinc Homeostasis and Glucose Uptake in Senescent and
Metabolically Suppressed Cardiomyocytes

Lubne Aljaser?, Leila Aryan?, Yusuf Olgar?

Institute of Health Sciences, Interdisciplinary Food, Metabolism and Clinical Nutrition Department,
Ankara University, Ankara, Tlrkiye

2Faculty of Medicine, Department of Biophysics, Ankara University, Ankara, Tiirkiye

3Institute of Health Sciences, Stem Cell Institute, Ankara University, Ankara, Tiirkiye

Aim: The combination of palmitic acid (PA) and D-galactose (D-gal) provides a robust in vitro model by
mimicking lipotoxic injury and cellular senescence in the aging and metabolically suppressed
myocardium. This study aimed to investigate the potential cardioprotective effects of the Liraglutide
on this combined injury model and to elucidate the wunderlying mechanisms.
Material and Methods: AC16 human cardiomyocytes were incubated with PA (50 uM) and D-Gal (278
mM) for 24-h to establish metabolically impaired senescent cellular model. Following treatments, cells
were serum-starved for 3 h, and glucose uptake was assessed using the fluorescent glucose analog 2-
NBDG according to the manufacturer's protocol. Cytosolic Zn?* levels were measured using the zinc-
sensitive fluorescent dye FluoZin-3 AM. Mitochondrial and endoplasmic reticulum (ER) Zn**
concentrations were monitored using genetically encoded Mito-eCALWY and ER-eCALWY fluorescent
probes, respectively. Probe calibration was performed by sequential application of the zinc chelator
TPEN to obtain maximal fluorescence and the membrane-permeable zinc ionophore ZnPT (zinc
pyrithione) to determine minimal fluorescence, allowing quantitative assessment of intracellular Zn**
dynamics(n=5-7).

Results: In our study, it was determined that Liraglutide, under acute conditions, significantly improved
the cellular glucose response and reactivated the impaired glycolytic pathway by increasing GLUT4-
mediated glucose uptake, which was suppressed in our metabolically impaired model. During the same
exposure period, it was found to increase cytosolic zinc in parallel with glucose uptake. Under chronic
conditions (24-hour treatment), while cytosolic zinc levels increased in the Liraglutide-treated group,
no change was observed in endoplasmic reticulum (ER) zinc levels; conversely, a distinct decrease was
noted in mitochondrial zinc levels indicated zinc redistribution from mitochondria to cytosol.
Conclusion: It is for the first time showed that liraglutide modulates glucose uptake intrinsically by the
regulation of organelle-specific zinc dynamics (from mitochondria to cytosol) mediated most likely via
ZIP/ZnT transporters. These findings reveal Liraglutide's cardioprotective mechanism via zinc
redistribution.

Keywords: AC16 Cardiomyocyte, Insulin Resistance, Senescence Model, Liraglutide, Zinc Homeostasis
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P2
Fotopletismografi (PPG) sinyallerindeki dinamik artefaktlarin kalp hizi degiskenligi parametreleri
izerindeki bireysel maskeleme ve varyans supresyon etkileri

Ahmet Akkoca
Necmettin Erbakan Universitesi, Tip Fakdiltesi, Biyofizik Ana Bilim Dali, Konya, Tiirkiye

Amag: Fotopletismografi (PPG), giyilebilir saglik teknolojilerinde kalp hizi degiskenligi (KHD) analizi
yoluyla otonom sinir sistemi aktivitelerinin izlenmesinde yaygin olarak kullanilmaktadir. Ancak hareket
ve donanim kaynakli artefaktlar sinyal kalitesini bozmaktadir. Bu ¢alismanin amaci, PPG kayitlarindaki
dinamik artefaktlarin KHD parametreleri izerindeki etkilerini kiimilatif grup ortalamalari ve bireysel
dizeyde inceleyerek otonom bilgi kaybi tGizerindeki maskeleme etkisini agiga ¢ikartmaktir.

Yontem: Calismada Brno Teknoloji Universitesi Fotopletismografi (BUT-PPG) acik erisimli veri
tabanindan alinan 3801 adet ham PPG sinyali analiz edilmistir. Her bir denege ait kesintisiz kaydin ilk
yarisi artefakt barindirmayan "Kontrol", ikinci yarisi ise dinamik artefaktlar iceren "Guraltali" kesit
olarak ikiye ayrilmistir. Her iki kesitten zaman alani [RMSSD, pNN50 (%)], frekans alani (LF/HF orani) ve
non-lineer Poincaré geometrisi (SD1, SD2, SD1/SD2 orani) parametreleri MATLAB ortaminda
hesaplanmistir. istatistiki degerlendirmede kiimilatif grup ortalamalarini eslestirilmis (paired) t-testi,
artefaktlarin yarattigi bireysel diizeydeki degisimleri ve bagimlilik derecesini dogrulamak amaciyla ise
ayni test bunyesindeki eslestirme etkinligi (pairing effectiveness) analizi kullaniimistir.

Bulgular: Kimdlatif grup ortalamalari kiyaslandiginda RMSSD (p=0,9124), SD1 (p=0,8876), SD2
(p=0,6684), pNN50 (p=0,6424), LF/HF (p=0,9854) ve SD1/SD2 (p=0,5939) parametrelerinin hicbirinde
gruplar arasinda istatistiksel olarak anlaml bir fark saptanmamistir (p>0.05). Buna karsin, bireysel
diizeydeki sapmalari dlgen eslestirme etkinligi RMSSD (p<0,0001), SD1 (p<0,0001), SD2 (p<0,0001) ve
pNN50 (p=0,0137) parametrelerinde otonom varyansin bireysel bazda anlamli derecede saptigl ve
kisiye 6zgii KHD’nin girulti tarafindan baskilandigi saptanmistir. LF/HF ve SD1/SD2 oranlarinda ise
kontrol ve glrultlli kesitler arasindaki eslestirme etkinligi analizi istatistiksel anlamli bir degisim
gostermemektedir (p>0,05).

Sonug: Dinamik artefaktlar, biyik veri havuzlarinda KHD parametrelerinin kiimulatif ortalamalarini
maskeleyerek otonom degisiklik yokmus gibi yaniltici bir sonuca isaret etmektedir. Ancak bireysel
diizeydeki analizler, glirilti doguran fiziksel eylemlerin (el-kol hareketleri gibi) standart bir ¢evre
glrlltist olusturmaktan ziyade, kisilerin 6zgiin bazal fizyolojilerine ve sinyal morfolojilerine gore
tamamen farkli miktarlarda yik bindirdigini ve bireysel otonom bilgiyi etkiledigini gostermistir. Bu
bulgu, PPG tabanh biyomedikal analizlerde sinyal kalitesi filtrelemesinin mutlak bir zorunluluk
olduguna isaret etmektedir.

Anahtar Kelimeler: Dinamik artefakt, kalp hizi degiskenligi, populasyon analizi
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P2
Individual masking and variance suppression effects of dynamic artifacts in photoplethysmography
(PPG) signals on heart rate variability parameters

Ahmet Akkoca
Necmettin Erbakan University, Faculty of Medicine, Department of Biophysics, Konya, Tlrkiye

Aim: Photoplethysmography (PPG) is widely used in wearable health monitoring through heart rate
variability (HRV) analysis. However, artifacts degrade signal quality. This study examines the effects of
dynamic artifacts on HRV parameters at cumulative group and individual levels to clarify the masking
effect on autonomic information.

Material and Methods: We analyzed 3801 raw PPG signals from the BUT-PPG database. Each subject's
continuous recording was divided equally into an artifact-free "Control" and a "Noisy" segment
containing dynamic artifacts. Time-domain [RMSSD, pNN50 (%)], frequency-domain (LF/HF ratio), and
non-linear Poincaré geometry (SD1, SD2, SD1/SD2 ratio) parameters were calculated using MATLAB. A
paired t-test evaluated cumulative group averages, while pairing effectiveness analysis verified
individual-level variations.

Results: Cumulative group averages showed no statistically significant differences between segments
for any parameters: RMSSD (p=0,9124), SD1 (p=0,8876), SD2 (p=0,6684), pNN50 (p=0,6424), LF/HF
(p=0,9854), and SD1/SD2 (p=0,5939) (p>0,05). Conversely, pairing effectiveness analysis revealed
highly significant individual-level autonomic variance deviations and noise-induced suppression for
RMSSD (p<0,0001), SD1 (p<0,0001), SD2 (p<0,0001), and pNN50 (p=0,0137). LF/HF and SD1/SD2 ratios
showed no significant individual-level changes (p>0,05).

Conclusion: Dynamic artifacts mask cumulative HRV averages in large datasets, falsely indicating no
autonomic change. However, individual-level analyses demonstrate that artifact-inducing physical
actions do not merely generate standard environmental noise, but impose distinctly different loads
based on unique basal physiology and signal morphology, thereby affecting individual autonomic
information. This emphasizes that signal quality filtering is mandatory in PPG-based biomedical
analyses.

Keywords: Cumulative analysis, dynamic artifact, heart rate variability
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P3
Geng yetiskinlerde sirkadiyen kronotip farkhliklarinin entorhinal korteks noroplastisitesi lizerindeki
etkisinin kantitatif yapisal manyetik rezonans gériintiileme ile incelenmesi

Omer Unal
Samsun Universitesi Tip Fakdiltesi, Fizyoloji Ana Bilim Dali, Samsun, Tiirkiye

Amag: insan sirkadiyen ritminin uyku-uyanikhik déngisiindeki fizyolojik farkhliklarinin (kronotiplerin)
kortikal yapilar Gzerindeki etkisi tam olarak aydinlatilamamistir. Bu ¢alismanin amaci, gece uyuyan
(erken kronotip) ve glindiiz uyuyan (gec kronotip) saglikli bireylerde entorhinal korteksteki yapisal
adaptasyonu in silico yapisal manyetik rezonans goriintiileme (MRI) analizleriyle inceleyerek sirkadiyen
kaymalarin noroplastik kompanzasyon etkilerini aciga cikartmaktir.
Yoéntem: Calismada Bonn Universitesi koordinesindeki OpenNeuro agik erisimli veri tabanindan alinan
136 saglikli geng yetiskine ait yiksek c¢ozunurlGklG T1-agirhikh MRI sinyalleri analiz edilmistir.
Katihmcilar erken (n=68) ve ge¢ (n=68) kronotip olarak ikiye ayrilmistir. Bireylerin uyku kaliteleri
Pittsburgh Uyku Kalitesi indeksi (PSQI) ve Epworth Uykululuk Olgegi (ESS) ile degerlendirilmistir.
Goruntuler HIPS yazilimiyla islenerek sol entorhinal korteks mutlak kalinliklari (mm) hesaplanmistir.
Verilerin normal dagilima uygunlugu Shapiro-Wilk testi ile dogrulandiktan sonra, istatistiki
degerlendirmede gruplar arasi farkliliklari dogrulamak amaciyla bagimsiz 6rneklemler t-testi
kullantimistir.

Bulgular: Erken ve gec¢ kronotip gruplari kiyaslandiginda uyku kalitesi (PSQl) (p=0,272) ve giindiz
uykululuk (ESS) (p=0,368) skorlarinin hicbirinde gruplar arasinda istatistiksel olarak anlamli bir fark
saptanmamistir. Buna karsin, kortikal diizeydeki morfolojik analizlerde gec¢ kronotip grubunda erken
kronotip grubuna kiyasla, hafiza konsolidasyonunun ana yollarindan olan sol entorhinal kortekste
(2,9240,31 mm vs. 2,67+0,32 mm, p=0,0001) ileri derecede yapisal kalinlasma saptanmistir.
Sonug: Fizyolojik sirkadiyen kaymalar, genel uyku kalitesini bozmadigl halde entorhinal kortekste
yapisal hipertrofiye neden olmaktadir. Analizler, sirkadiyen ritmin gece veya glindliz olmasinin standart
bir dejenerasyon olusturmaktan ziyade, kisilerin atipik ritimlerine karsi koruyucu bir yapisal hipertrofi
mekanizmasi (ndroplastisite) tetikledigini gbstermistir. Bu bulgu, sirkadiyen tabanli analizlerde kortikal
kompanzasyon degerlendirmesinin mutlak bir zorunluluk olduguna isaret etmektedir.

Anahtar Kelimeler: Entorhinal korteks, Noroplastisite, Sirkadiyen kronotip, Yapisal MRI
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P3
Quantitative structural magnetic resonance imaging investigation of the effect of circadian
chronotype differences on entorhinal cortex neuroplasticity in healthy young adults

Omer Unal
Samsun University Faculty of Medicine, Department of Physiology, Samsun, Tiirkiye

Aim: The impact of physiological variations in the human circadian sleep-wake cycle (chronotypes) on
cortical structures remains incompletely understood. The aim of this study is to investigate structural
adaptation in the entorhinal cortex of healthy individuals who sleep at night (early chronotype) and
those who sleep during the day (late chronotype) using in silico structural magnetic resonance imaging
(MRI) analyses to reveal the neuroplastic compensation effects of circadian shifts.
Material and Methods: High-resolution T1-weighted MRI signals of 136 healthy young adults obtained
from the OpenNeuro open-access database coordinated by the University of Bonn were analyzed.
Participants were divided into early (n=68) and late (n=68) chronotypes. Sleep quality was evaluated
using the Pittsburgh Sleep Quality Index (PSQI) and the Epworth Sleepiness Scale (ESS). Images were
processed using HIPS software to calculate absolute left entorhinal cortical thickness (mm). After
verifying the normal distribution of the data with the Shapiro-Wilk test, independent samples t-tests
were used for statistical evaluation to verify intergroup differences.
Results: When early and late chronotype groups were compared, no statistically significant difference
was detected in any of the sleep quality (PSQl) (p=0.272) and daytime sleepiness (ESS) (p=0.368)
scores. In contrast, morphological analyses at the cortical level revealed a highly significant structural
thickening in the left entorhinal cortex (2.92+0.31 mm vs. 2.67+0.32 mm, p=0.0001) in the late
chronotype group compared to the early chronotype group.
Conclusion: Physiological circadian shifts induce structural hypertrophy in the entorhinal cortex
without impairing overall sleep quality. Analyses show that having a day or night circadian rhythm
triggers a protective structural hypertrophy mechanism (neuroplasticity) against atypical rhythms
rather than standard degeneration. This finding indicates that cortical compensation assessment must
be considered an absolute necessity in circadian-based analyses.

Keywords: Circadian chronotype, Entorhinal cortex, Neuroplasticity, Structural MRI
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P4
Saghkh Yetiskinlerde Kontrollii Yiiriiyiis Hizinda Kaslara Ozel Néromiiskiiler Yanitlar Tutarh
Biyomekanik Adaptasyona Eslik Etmektedir

Murat Cenk Celen
Bursa Uludag Universitesi, Tip Fakiltesi, Biyofizik Anabilim Dali, Bursa, Tiirkiye

Amag: insan yirilylsi, artan lokomotor talepleri karsilamak icin koordineli néromiskiler ve
biyomekanik adaptasyonlar gerektirir. Alt ekstremite kaslarinin giderek artan ylrime hizlarinda
homojen olarak mi adapte oldugu yoksa kasa 6zgl aktivasyon modelleri mi sergiledigi hala belirsizdir.
Bu calisma, kontrolli yirime hizindaki artislarin kasa 6zgli néromduskiler yanitlar olusturup
olusturmadigini ve sagital eklem kinematiginde ve dikey mekanik ciktilarda eslik eden adaptasyonlari
karakterize etmeyi amaclamistir.
Yéntem: Calisma ikincil bir analiz yoluyla, ti¢ kosu bandi hizinda (0,5, 0,75 ve 1,0 m/s; 153 tam deneme)
eksiksiz kayitlari olan 51 saglikli geng yetiskinin kamuya acik cok modlu yirlyUs veri seti kullanilarak
gerceklestirilmistir. Alti alt ekstremite kasu (tibialis anterior, vastus lateralis, rectus femoris,
gastrocnemius medialis, gastrocnemius lateralis ve semitendinosus) icin bilateral ortalama mutlak
deger (MAV) elektromiyografik aktivite degerlendirilmistir. Sagital ayak bilegi, diz ve kalgca hareket
acikhgi, atalet 6lciim Unitelerinden elde edilmistir. Dikey yer tepki kuvvetinin tepe degeri, normalize
edilmis vicut agirhginin dikey impulsu ve viicut agirligina gére normalize edilmis durus siresi, kuvvet
plakasi kayitlarindan cikarilmistir. Oznel hiz etkilerini ve hiz-kas etkilesimini degerlendirmek icin
dogrusal karma etkili modeller kullanilmistir. Planlanan karsilastirmalar Holm prosediri kullanilarak
ayarlanmistir.

Bulgular: Yuriime hizi, anlamh bir kas spesifik néromuskiler yanit ortaya c¢ikartmistir (hiz x kas
etkilesimi: ¥2(10)=22.03, p=0.015). Alt eksremite kaslarinda anlamli degisiklikler goézlemlenirken,
semitendinosus kasi ¢oklu karsilastirma diizeltmelerinden sonra anlamliligini koruyamamistir. Buna
karsilik, ayak bilegi, diz ve kalcanin sagital hareket araligi, farkli eklem 6zglil adaptasyonuna dair
herhangi bir kanit olmaksizin, yiriime hiziyla tutarl bir sekilde artmistir (hiz x eklem etkilesimi: x2
(4)=1,50, p=0,827). Dikey yer tepki kuvvetinin tepe degeri artarken, durus siiresi ve viicut agirhgina
gore normalize edilmis dikey dirtd, yirime hizlari boyunca sistematik olarak azalmistir (p<0,001).
Sonug: Ylrime hizindaki artis, kas 6zgiil noromuiskller adaptasyonlari tetikler ve kinematik degiskenler
nispeten tutarli biyomekanik adaptasyonlar gostermektedir. Bu bulgular, lokomotor sistemin
koordineli biyomekanik yanitina ragmen, artan lokomotor talebin, tek tip néromdskiiler aktivasyondan
ziyade, bireysel kas aktivitesinin secici modiilasyonu yoluyla karsilandigini géstermektedir.

Anahtar Kelimeler: Elektromiyografi, insan yiriyiisii, Néromiskiler adaptasyon, Yiriyis
biyomekanigi
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P4
Muscle-Specific Neuromuscular Responses Accompany Consistent Biomechanical Adaptation
Across Controlled Walking Speed in Healthy Adults

Murat Cenk Celen
Bursa Uludag University, Faculty of Medicine, Department of Biophysics, Bursa, Tirkiye

Aim: Human gait requires coordinated neuromuscular and biomechanical adaptations to meet
increasing locomotor demands. It is still unclear whether lower-limb muscles adapt homogeneously
under progressively increasing walking speeds or whether they exhibit muscle-specific activation
patterns. This study aimed to determine whether increases in controlled walking speed generate
muscle-specific neuromuscular responses and to characterize the accompanying adaptations in
sagittal joint kinematics and vertical mechanical outputs.
Material and Methods: A secondary analysis was performed using a publicly available multimodal gait
dataset of 51 healthy young adults with complete recordings at three treadmill speeds (0.5, 0.75, and
1.0 m/s; 153 complete trials). Bilateral mean absolute value (MAV) electromyographic activity was
assessed for six lower-limb muscles (tibialis anterior, vastus lateralis, rectus femoris, gastrocnemius
medialis, gastrocnemius lateralis, and semitendinosus). Sagittal ankle, knee, and hip range of motion
were obtained from inertial measurement units. Peak vertical ground reaction force, body-weight-
normalized vertical impulse, and stance duration were extracted from force-plate recordings. Linear
mixed-effects models were used to evaluate within-subject speed effects and speed-muscle
interaction.

Results: Walking speed elicited a significant a significant muscle-specific neuromuscular response
(speed x muscle interaction: ¥?(10)=22.03, p=0.015). While significant changes in the lower-limb
muscles were observed, the semitendinosus muscle did not retain its significance after multiple
comparison corrections. In contrast, the sagittal range of motion of the ankle, knee and hip increased
consistently with walking speed, without any evidence of different joint-specific adaptation (speed x
joint interaction: x? (4)=1.50, p=0.827). Peak vertical ground reaction force increased, while stance
duration and body weight-normalized vertical impulse decreased systematically across walking speeds
(all p<0.001).
Conclusion: Increase in walking speed triggers muscle-specific neuromuscular adaptations, and
kinematic variables show relatively consistent biomechanical adaptations. These findings show that
despite the coordinated biomechanical response of the locomotor system, increased locomotor
demand is accommodated through selective modulation of individual muscle activity rather than
uniform neuromuscular activation.

Keywords: Electromyography, Human gait, Neuromuscular adaptation, Gait biomechanics
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P5
Hizh Seri Gorsel Sunum Hizinin Oksipital EEG Determinizmi Uzerindeki Etkisi

Serkan Uslu
Bursa Uludag Universitesi, Tip Fakiltesi, Biyofizik Anabilim Dali, Bursa, Tiirkiye

Amag: Hizhh seri gorsel sunum (RSVP) paradigmalarinda uyaran hizina bagh kortikal degisimler
cogunlukla olaya iliskin potansiyellerin zaman ve genlik 6zellikleriyle incelenmektedir. Ancak bu
yaklasim, elektroensefalografi (EEG) sinyallerindeki dogrusal olmayan zamansal yapilanmayi sinirh
Olclide yansitmaktadir. Bu nedenle calismada, artan uyaran hizinin dogrusal olmayan kortikal
dinamikler Gzerindeki etkisini ortaya koymak amaciyla, 5 Hz ve 10 Hz RSVP kosullarinda oksipital ve
paryeto-oksipital EEG sinyallerinin Yineleme Nicelik Analizi (RQA) ile incelenmesi amaclandi.
Yontem: PhysioNet “EEG Signals from an RSVP Task” veri tabanindaki 11 saglikh katilimciya ait 5Hz ve
10Hz kayitlari incelendi. Kayitlarda yer alan sekiz posterior EEG kanalinin tamami (PO7-8, PO3-4, P7-8,
01-2) analize dahil edildi. Sinyaller 0,15-28Hz araliginda filtrelendi, 250Hz 6rneklem frekansina
disarildu ve hedef (T=1) ile hedef olmayan (T=0) uyaranlara gore -200 ile 800ms arasinda epoklandi.
Faz uzayi, ortalama karsilikh bilgi ve yanlis yakin komsuluklar yontemleriyle optimize edilerek tim
kosullarda ortak gdbmme boyutu m=4 ve zaman gecikmesi t=7 kullanilarak yeniden olusturuldu.
Zamansal dizenlilik ve 6ngorilebilirlik, RQA determinizm (DET) ylizdesiyle hesaplandi. Tanimlayici
degerler ortalamazstandart hata olarak sunuldu; eslestirilmis kosullar Wilcoxon isaretli siralar testiyle
karsilastirildi.

Bulgular: Hedef uyaranlarda DET, 5Hz’de %49,32+3,49'dan 10Hz'de %42,06+3,86'ya distl (p=0,030).
Hedef olmayan uyaranlarda 5Hz (%45,05+3,51) ile 10Hz (%41,42+3,79) arasindaki fark anlamli degildi
(p=0,180). Hedef uyaranlarin DET degeri 5Hz'de hedef olmayan uyaranlardan daha yiksekti (p<0,001);
ancak 10Hz'de hedef ve hedef olmayan uyaranlar arasindaki fark istatistiksel anlamliiga ulasmadi
(p=0,060).

Sonug: Hedef uyaranlarda 10Hz kosulunda goézlenen DET azalmasi, uyaran sunum hizinin artmasiyla
oksipital ve paryeto-oksipital EEG dinamiklerinin daha az diizenli ve zamansal olarak daha distik
ongorilebilirlik gdsteren bir yapiya gectigine isaret etmektedir. DET, kortikal aktivitenin genligini degil,
faz uzayindaki benzer durum yoriingelerinin ne 6lclide tekrarlanabilir ve siireklilik gosteren oriintiiler
olusturdugunu yansitarak hedef islemeye eslik eden dinamik organizasyonun zayifladigini distndrr.
Bu yonilyle RQA, artan gorsel bilgi akisinin posterior kortikal mikrodinamikler lzerindeki etkilerinin
degerlendirilmesinde tamamlayici bir dogrusal olmayan analiz yaklasimi sunmaktadir.

Anahtar Kelimeler: Elektroensefalografi, Yineleme Nicelik Analizi, Determinizm
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P5
The Effect of Rapid Serial Visual Presentation Rate on Occipital EEG Determinism

Serkan Uslu
Bursa Uludag University, Faculty of Medicine, Department of Biophysics, Bursa, Tlrkiye

Aim: Cortical changes in rapid serial visual presentation (RSVP) paradigms, which are dependent on
stimulus velocity, are mostly studied using time characteristics of event-related potentials. However,
this approach reflects nonlinear temporal structure in electroencephalography (EEG) signals to limited
extent. Therefore, in this study, it was aimed to investigate the occipital and parieto-occipital EEG
signals under 5 and 10Hz RSVP conditions using Recurrence Quantitative Analysis (RQA) to reveal the
effect of increasing stimulus velocity on nonlinear cortical dynamics.
Material and Methods: EEG signals of 11 healthy participants in the PhysioNet “EEG Signals from an
RSVP Task” database were analyzed. All eight posterior EEG channels (PO7-8, PO3-4, P7-8, 01-2) were
included. Signals were filtered in the 0.15-28Hz range, downsampled to 250Hz, and epoched between
-200 to 800ms. The phase space was reconstructed using m=4 and 1=7, optimized with average mutual
information and false nearest neighbor. Temporal regularity and predictability were calculated using
percentage of RQA determinism (DET). Descriptive values are presented as meantstandard error;
paired conditions were compared using the Wilcoxon signed-rank test.
Results: For target stimuli, DET decreased from 49.32+3.49% at 5Hz to 42.06+3.86% at 10Hz(p=0.030).
For non-target stimuli, the difference between 5Hz(45.05+3.51%) and 10Hz(41.42+3.79%) was not
statistically significant (p=0.180). The DET value of target stimuli was higher than non-target stimuli at
5Hz(p<0.001); however not at 10Hz (p=0.060).
Conclusion: The decrease in DET observed at 10Hz for target stimuli indicates that the occipital and
parieto-occipital EEG dynamics become less regular and exhibit less temporal predictability with RSVP.
DET reflects not the amplitude of cortical activity, but rather the extent to which similar state
trajectories in phase space form repeatable and continuous patterns, suggesting a weakening of the
dynamic organization. In this respect, RQA offers a complementary nonlinear analysis approach in
evaluating the effects of increased visual information flow on posterior cortical microdynamics.

Keywords: Electroencephalography, Recurrence Quantitative Analysis, Determinism
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Vinkristine Bagh Periferik Néropatide Ambroksoliin Aksonal iletim ve Lif Popiilasyonlari Uzerindeki
lyilestirici Etkileri
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Amag: Vinkristine bagh periferik noéropati (VBPN), aksonal islev bozuklugu ve sinir iletiminin
bozulmasiyla karakterize, kemoterapinin sik gortlen ve doz sinirlayici bir komplikasyonudur. Klinik
onemine ragmen, VBPN’nin onlenmesine veya tedavisine yonelik etkili yaklasimlar halen sinirhdir.
Bu calismada, sican modelinde ayrintili elektrofizyolojik analizler kullanilarak ambroksoliin vinkristine
bagl  periferik  noropatiye  karsi  koruyucu etkilerinin  arastirillmasi  amaclanmistir.
Yéntem: Eriskin erkek Wistar sicanlar kontrol, vinkristin, vinkristin + 50 mg/kg ambroksol ve vinkristin
+ 100 mg/kg ambroksol olmak lizere dort gruba ayrildi. Periferik ndropati, tekrarlayan intraperitoneal
vinkristin uygulamalariyla (0,1 mg/kg) olusturulurken, ambroksol tedavisi 21 giin boyunca es zamanl
olarak uygulandi. Yirmi birinci glinde izole edilen siyatik sinirlerde; sinir uyarilabilirligi, bilesik aksiyon
potansiyeli (BAP) parametreleri, iletim hizi ve sinir iletim hizi dagilimini (SIHD) degerlendirmek amaciyla
ex vivo elektrofizyolojik kayitlar gerceklestirildi.
Bulgular: Vinkristin; reobazda artig, BAP genligi ve alaninda azalma, depolarizasyon ve repolarizasyon
hizlarinda diisls ve sinir iletim hizinda yavaslama ile gosterildigi lizere aksonal iletimi anlamli diizeyde
bozdu. Ambroksol, bu elektrofizyolojik bozukluklari kismen diizeltti ve daha yliksek dozda daha belirgin
bir iyilesme sagladi. SIHD analizi, vinkristinin basta yavas ve orta hizda ileten lifler olmak tizere birden
fazla lif popllasyonunun katkisini belirgin sekilde azalttigini gosterdi. Ambroksol, lif popiilasyonuna
Ozgi koruyucu etkiler gostererek orta hizda ileten lifleri kismen korudu ve 100 mg/kg dozunda hizh
ileten liflerin katkisini yeniden artird.
Sonug: Bu bulgular, ambroksoliin vinkristine bagli elektrofizyolojik bozukluklari hafiflettigini ve
periferik sinirlerde aksonal iletimi iyilestirdigini gdstermektedir. SIHD analizi ayrica farkh aksonal
populasyonlar (izerinde secici koruyucu etkilerin bulundugunu ortaya koymakta ve ambroksoliin
kemoterapiye bagli periferik néropatinin tedavisinde yeniden amaclandirilabilecek potansiyel bir
tedavi secenegi olabilecegine isaret etmektedir.

Anahtar Kelimeler: Vinkristin, periferik néropati, ambroksol, sinir iletim hizi dagilimi, periferik sinir
elektrofizyolojisi
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Ambroxol Improves Axonal Conduction and Fiber Recruitment in Vincristine-Induced Peripheral
Neuropathy
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Eskisehir, Tirkiye

Aim: Vincristine-induced peripheral neuropathy (VIPN) is a common dose-limiting complication of
chemotherapy characterized by axonal dysfunction and impaired nerve conduction. Despite its clinical
relevance, effective strategies for preventing or treating VIPN remain limited. This study investigated
whether ambroxol exerts protective effects against vincristine-induced peripheral neuropathy using
detailed electrophysiological analysis in a rat model.
Material and Methods: Adult male Wistar rats were divided into four groups: control, vincristine,
vincristine plus ambroxol 50 mg/kg, and vincristine plus ambroxol 100 mg/kg. Peripheral neuropathy
was induced by repeated intraperitoneal administration of vincristine (0.1 mg/kg), while ambroxol
treatment was administered concurrently for 21 days. On day 21, isolated sciatic nerves underwent ex
vivo electrophysiological recordings to evaluate nerve excitability, compound action potential (CAP)
parameters, conduction velocity, and conduction velocity distribution (cvD).
Results: Vincristine significantly impaired axonal conduction, as indicated by increased rheobase,
reduced CAP amplitude and area, decreased depolarization and repolarization rates, and slowed
conduction velocity. Ambroxol partially reversed these electrophysiological deficits, with greater
recovery at the higher dose. CVD analysis showed that vincristine markedly reduced contributions of
multiple fiber populations, particularly slow- and medium-conducting fibers. Ambroxol exerted fiber
population—specific protective effects, partially preserving medium-conducting fibers and restoring
fast-conducting fiber contributions at 100 mg/kg.
Conclusion: These findings demonstrate that ambroxol mitigates vincristine-induced
electrophysiological deficits and improves axonal conduction in peripheral nerves. CVD analysis further
indicates selective protective effects across distinct axonal populations, highlighting ambroxol as a
potential repurposed therapy for chemotherapy-induced peripheral neuropathy.

Keywords: Vincristine, peripheral neuropathy, ambroxol, conduction velocity distribution, peripheral
nerve electrophysiology
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Miyokard enfarktiisiiniin normal elektrokardiyogramdan ayirt edilmesinde T dalgasi morfolojik
parametrelerinin sistematik analizi: PTB-XL+ veri tabani ¢aligmasi

Nuray Semiz!, Emrah Ogras?, Seckin Tuncer®

Yizmir Bakircay Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, izmir, Tiirkiye

2Afyonkarahisar Saglk Bilimleri Universitesi, Tip Fakiltesi, Biyofizik Anabilim Dali, Afyonkarahisar,
Turkiye

3Eskisehir Osmangazi Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Eskisehir, Tiirkiye

Amag: Bu calismada, PTB-XL veri tabanindaki elektrokardiyografi (EKG) kayitlari ile bu kayitlara ait PTB-
XL+ veri tabaninda bulunan 788 otomatik EKG parametresi sistematik olarak degerlendirilerek,
miyokard enfarktisiinin (MI) normal EKG'den ayirt edilmesinde en yiksek tanisal performans
gosteren morfolojik ozelliklerin ve derivasyonlarin belirlenmesi amaclanmistir.
Yontem: PTB-XL veri tabanindaki normal EKG ve MI kayitlari ile bunlara ait PTB-XL+ veri tabaninda
bulunan 788 otomatik EKG parametresi analiz edilmistir. Herhangi bir dalga, morfolojik 6zellik veya
derivasyon icin 6n secim yapilmaksizin tim parametreler alici isletim karakteristigi (Receiver Operating
Characteristic; ROC) analizi ile degerlendirilmistir. Parametre aileleri ve derivasyonlar karsilastiriimis,
ylksek performansli degiskenlerin temsil orani Fisher exact testi ile incelenmistir. Secilen parametreler
arasindaki korelasyonlar hesaplanmis ve yiksek performansh degiskenlerin birlesik katkisini
degerlendirmek amaciyla bes kath capraz dogrulamali lojistik regresyon modeli olusturulmustur.
Bulgular: incelenen parametrelerin %26,3'ii T dalgasina ait olmasina karsin, en yiiksek ayirt edici
performans gosteren ilk 20 parametrenin 17'si (%85) T dalgasi morfolojik 6zelliklerinden olusmustur
(OR=17,24; p=4,21x10"%). En yiiksek ayirt edici performans T_Amp_aVR parametresinde elde edilmis
(egri altinda kalan alan [Area Under the Curve; AUC]=0,812), T_AmpSpecial_aVR, T_AreaFull_aVR ve
T_Area_aVR parametrelerinde de yaklasik 0,80 AUC degerleri belirlenmistir. Dort temel T dalgasi
morfolojik ailesinin tamaminda en yuksek performans aVR, ikinci en ylksek performans ise V6
derivasyonunda saptanmistir. Secilen aVR parametreleri arasinda yiksek korelasyon (r=0,941-0,9999)
bulunmus, lojistik regresyon modeli AUC degerini yalnizca 0,812'den 0,813'e ylkseltmistir.
Sonug: T dalgasi morfolojik parametreleri, 6zellikle aVR derivasyonundaki amplitiid ve alan temelli
Olglimler, Ml ile normal EKG'nin ayirt edilmesinde en yiksek tanisal performansi géstermistir. Bu
bulgular, ventrikller repolarizasyonu yansitan yorumlanabilir T dalgasi morfolojik 6zelliklerinin Ml
tanisinda kullanilabilecek potansiyel biyobelirtegler oldugunu ve agiklanabilir yapay zeka tabanh karar
destek sistemlerinin gelistiriimesine katki saglayabilecegini gbstermektedir.

Anahtar Kelimeler: Elektrokardiyografi, Miyokard enfarktiisli, Otomatik EKG parametreleri, PTB-XL+,
T dalgasi morfolojisi
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from normal electrocardiograms: A PTB-XL+ database study
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Aim: This study aimed to systematically evaluate 788 automated electrocardiographic (ECG)
parameters available in the PTB-XL+ database to identify the morphological features and ECG leads
with the highest diagnostic performance for distinguishing myocardial infarction (Ml) from normal
ECGs.

Material and Methods: Normal ECG and Ml recordings from the PTB-XL database, together with their
corresponding 788 automated ECG parameters from the PTB-XL+ database, were analyzed. Without
prior selection of any waveform, morphological feature, or ECG lead, all parameters were evaluated
using receiver operating characteristic (ROC) analysis. Parameter families and ECG leads were
compared, high-performing variables were assessed using Fisher's exact test. Correlations among the
selected parameters were calculated, and a five-fold cross-validated logistic regression model was
developed to evaluate the combined contribution of the highest-performing variables.
Results: Although T-wave parameters accounted for only 26.3% of all evaluated variables, 17 of the
top 20 highest-performing parameters (85%) were T-wave morphological features (OR = 17.24, p =
4.21 x 107%). The highest diagnostic performance was achieved by T_Amp_aVR (area under the receiver
operating characteristic curve [AUC] = 0.812), while T_AmpSpecial _aVR, T_AreaFull_aVR, and
T Area_aVR also demonstrated AUC values of approximately 0.80. Across all four major T-wave
morphological families, the highest performance was observed in lead aVR, followed by lead V6. Strong
correlations were identified among the selected aVR parameters (r = 0.941-0.9999), and the five-fold
cross-validated logistic regression model increased the AUC only from 0.812 to 0.813.
Conclusion: T-wave morphological parameters, particularly amplitude- and area-based measurements
derived from lead aVR, demonstrated the highest diagnostic performance for differentiating Ml from
normal ECGs. These findings suggest that interpretable T-wave morphological features reflecting
ventricular repolarization may serve as biomarkers for Ml detection and candidate features for
explainable artificial intelligence—based clinical decision support systems.

Keywords: Automated ECG parameters, Electrocardiography, Myocardial infarction, PTB-XL+, T-wave
morphology
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Yasglanan sol ventrikiilde miR-34a ve miR-181a'nin upregiilasyonu: Apelin-13'iin terapotik
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Amag: Yaglanan miyokard, miR-34a ve miR-181a gibi mikroRNA'larin ekspresyonlari da dahil olmak
lzere karmasik epigenetik ve post-transkripsiyonel degisikliklere ugramaktadir. Apelinerjik sistem
yaslanmayla birlikte gerilemekte; bu durum hiicresel senesansi hizlandirmakta ve erken
kardiyovaskiiler yaslanmay: tetiklemektedir. Apelin'in biyolojik acidan aktif izoformu olan Apelin-13,
bircok hasar modelinde kardiyoprotektif etkiler gostermis olmakla birlikte, yaslanan kalpte miR-34a ve
miR-181a'y1 modile etme kapasitesi heniliz karakterize edilmemistir. Bu calisma; yaslanmanin ve
eksojen Apelin-13 uygulamasinin sicanlarda sol ventrikiil miR-34a ve miR-181a ekspresyonu lizerindeki
etkilerini arastirmayi amaclamaktadir.
Yontem: Calismada geng (3 aylik) ve yasl (24 aylk) erkek Wistar albino siganlar dért gruba ayrildi
(n=6/grup): Geng Kontrol, Gen¢ Apelin-13, Yash Kontrol ve Yasl Apelin-13. Apelin-13 uygulamasi (15
pg/kg/gun) 10 gin boyunca intraperitoneal yoldan yapildi; kontrol gruplarina ise sadece salin
uygulandi. izole edilen sol ventrikiil dokularinda miR-34a ve miR-181a ekspresyon diizeyleri kantitatif
gercek zamanli polimeraz zincir reaksiyonu (QRT-PCR) yontemiyle belirlendi. Verilerin analizinde iki
faktorli ANOVA ve Pearson korelasyon testi kullanildi; p<0,05 istatistiksel olarak anlamli kabul edildi.
Bulgular: Her iki miRNA'nin ekspresyonu Uzerinde yas ve tedavi etkisi anlaml bulundu. Her iki
miRNA'nin ekspresyonu yasli sicanlarda anlamli olarak yiksek, Apelin-13 tedavisi alan sicanlarda ise
dusliktd. Yas x tedavi etkilesimi de her iki miRNA icin anlamli idi: yash kontrol grubundaki miR-34a ve
miR-181a ekspresyonu, diger tim gruplara (Geng¢ Kontrol, Geng¢ Apelin-13, Yash Apelin-13) kiyasla
anlamh olarak daha yliksekti. Ayrica miR-34a ve miR-181a ekspresyonu arasinda anlaml pozitif
korelasyon saptandi.
Sonug: Bilgimiz dahilinde bu ¢alisma, Apelin-13'liin yaglanan sol ventrikiilde miR-34a ve miR-181a
dizeylerini anlamh o6l¢lide distrdigini ortaya koyan ilk calismadir. Bu bulgular, s6z konusu
mikroRNA'lari yasa bagh kardiyak disfonksiyonun aday epigenetik aracilari ve Apelin-13'l potansiyel
bir terapotik ajan olarak desteklemektedir.

Anahtar Kelimeler: Apelin-13, miR-34a, miR-181a, sol ventrikiil, yaslanma
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Aim: The aging myocardium undergoes complex epigenetic and post-transcriptional alterations,
including changes in the expression of microRNAs such as miR-34a and miR-181a. The apelinergic
system declines with aging, accelerating cellular senescence and premature cardiovascular aging.
Apelin-13, the biologically active isoform of apelin, has demonstrated cardioprotective effects in
multiple injury models; however, its capacity to modulate miR-34a and miR-181a in the aging heart
has not yet been characterized. This study aimed to investigate the effects of aging and exogenous
apelin-13 administration on left ventricular miR-34a and miR-181a expression in rats.
Methods: Young (3-month-old) and aged (24-month-old) male Wistar albino rats were assigned to four
groups (n=6 per group): Young Control, Young Apelin-13, Aged Control, and Aged Apelin-13. Apelin-13
administration (15 pg/kg/day) was performed intraperitoneally for 10 days; control groups received
saline only. The miR-34a and miR-181a expression levels in isolated left ventricular tissues were
determined by quantitative real-time polymerase chain reaction (qRT-PCR). Data were analyzed using
two-way ANOVA and Pearson correlation test; p<0.05 was considered statistically significant.
Results: The age and treatment effects on the expression of both miRNAs were significant. The
expression of both miRNAs was significantly elevated in aged rats and reduced in apelin-13-treated
rats. The age x treatment interaction was also significant for both miRNAs: miR-34a and miR-181a
expression in the aged control group was significantly higher compared to all other groups (Young
Control, Young Apelin-13, Aged Apelin-13). Additionally, a significant positive correlation was observed
between miR-34a and miR-181a expression.
Conclusion: To our knowledge, this is the first report demonstrating that apelin-13 significantly lowers
miR-34a and miR-181a in the aging left ventricle, supporting these microRNAs as candidate epigenetic
mediators of age-related cardiac dysfunction and apelin-13 as a potential therapeutic agent.

Keywords: Aging, apelin-13, left ventricle, miR-34a, miR-181a
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Amag: Kardiyovaskiler hastaliklar, diinya genelinde morbidite ve mortalitenin baslica nedenleri
arasindadir. Miyokard enfarktist (MI) sirasinda gelisen hipoksi ve reperfiizyon, kardiyomiyositlerde
hipoksi-reperfiizyon hasarina yol agmaktadir. Sirtlinlerin iskemiye karsi koruyucu etkileri gosterilmis,
Magnolia officinalis kabuk ekstraktinin biyoaktif bilesenleri olan Magnolol ve Honokiol'in de
antioksidan ve kardiyoprotektif 6zelliklere sahip oldugu bildirilmistir. Ancak bu bilesiklerin hipoksi-
reperflizyon hasarindaki etki mekanizmalari henliz tam olarak aydinlatilamamistir. Bu c¢alismada,
Magnolol ve Honokiol'lin insan kardiyomiyositleri lzerindeki etkileri ve olasi mekanizmalari, AC16
insan ventrikiiler kardiyomiyosit hilicre hattinda olusturulan hipoksi-reperflizyon modelinde
arastirilmistir.

Yontem: Calismada AC16 insan ventrikiler kardiyomiyosit hicre hatti kullanilmistir. Hipoksi-
reperfiizyon modeli, %1 0,, %5 CO, ve %94 N iceren hipoksi haznesinde 24 saat hipoksi ve ardindan
24 saat reperflizyon uygulanarak olusturulmustur. Hicreler, hipoksi-reperflizyon 6ncesinde 24 saat
boyunca Magnolol-Honokiol (5 uM) ile 6n inkilibasyona tabi tutulmustur. SIRT1'in olasi rollni
arastirmak amaciyla, bir hiicre grubu ayrica SIRT1 inhibitori EX527 (10 uM, 24 saat) ile inklbe
edilmistir. Hicre gruplarinda mitokondri flzyon-fisyon dinamikleri, endoplazmik retikulum (ER) stresi,
otofaji, apoptoz, SIRT1, HIF-1a ve total lizin asetilasyon diizeyleri Western blot yontemiyle; mitokondri
membran potansiyeli (MMP) ve reaktif oksijen tiirleri (ROS) konfokal mikroskopiyle; hiicre ici kalsiyum
duzeyleri ise floresan mikroskopi ile degerlendirilmistir.
Bulgular: Hipoksi, hicre igi kalsiyum diizeyini ve ER stres belirtegleri olan Calnexin ile GRP78
ekspresyonunu artirmistir. Magnolol-Honokiol Kompleksi bu degisiklikleri kontrol diizeylerine geri
dondirmus ve bu etki SIRT1 inhibisyonundan etkilenmemistir. Benzer sekilde, hipoksiye bagli artan
ROS duzeyleri de Magnolol-Honokiol Kompleksi ile bazal seviyelere gerilemis, bu koruyucu etki SIRT1
inhibisyonu varhiginda da korunmustur. Buna karsin, hipoksi ile bozulan mitokondri membran
potansiyeli (MMP) Magnolol-Honokiol Kompleksi ile normale dénerken, SIRT1 inhibitori EX527 bu
iyilestirici etkiyi ortadan kaldirmistir.
Sonug: Bulgularimiz Magnolol-Honokiol Kompleksi’'nin sarkoplazmik retikulum fonksiyonlarina olan
etkisinin SIRT1'den bagimsiz bir mekanizma lzerinden, mitokondri fonksiyonlarina ise SIRT1 lizerinden
etkili olabilecegini desteklemektedir. Bu ¢ikarimimiz SIRT1 inhibisyonunun sarkoplazmik retikulum
Ol¢limlerinde fark olusturmayip mitokondride fark olusturmasiyla desteklenmektedir.

Anahtar Kelimeler: SIRT1, Mitokondri, Hiicre igi Kalsiyum, Kalp, Hipoksi
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Aim: Cardiovascular diseases are major causes of global morbidity and mortality. Hypoxia and
reperfusion during myocardial infarction (MI) induce hypoxia-reperfusion injury in cardiomyocytes.
Sirtuins have been shown to exert protective effects against ischemic injury. Magnolol and Honokiol,
bioactive components of Magnolia officinalis bark extract, possess antioxidant and cardioprotective
properties. However, their precise mechanisms in hypoxia-reperfusion injury are not fully elucidated.
This study investigated the effects and potential mechanisms of Magnolol and Honokiol on human
cardiomyocytes using a hypoxia-reperfusion model in the AC16 human ventricular cardiomyocyte cell
line.

Material and Methods: The AC16 human ventricular cardiomyocyte cell line was used. The hypoxia-
reperfusion model comprised 24-hour hypoxia (1% 0, %5 CO,, %94 N,) followed by 24-hour
reperfusion. Cells were pre-incubated with Magnolol-Honokiol (5 uM) for 24 hours before hypoxia-
reperfusion. To examine SIRT1's role, one group was also incubated with the SIRT1 inhibitor EX527 (10
UM, 24 hours). Mitochondrial fusion-fission dynamics, endoplasmic reticulum (ER) stress, autophagy,
apoptosis, SIRT1, HIF-1a, and total lysine acetylation levels were assessed via Western blotting.
Mitochondrial membrane potential (MMP) and reactive oxygen species (ROS) were evaluated by
confocal microscopy, intracellular calcium levels were evaluated by fluorescence microscopy.
Results: Hypoxia increased intracellular calcium levels and the expression of ER stress markers Calnexin
and GRP78. Treatment with Magnolol-Honokiol Complex restored these changes to control levels, this
effect was unaffected by SIRT1 inhibition. Similarly, the hypoxia-induced increase in ROS levels was
reversed by Magnolol-Honokiol Complex, this protective effect was preserved in presence of SIRT1
inhibition. In contrast, although Magnolol-Honokiol Complex restored the hypoxia-induced loss of
MMP, this beneficial effect was abolished by SIRT1 inhibitor EX527.
Conclusion: Our findings suggest that the Magnolol-Honokiol Complex affects sarcoplasmic reticulum
functions via a SIRT1-independent mechanism, while influencing mitochondrial functions through
SIRT1. This is supported by SIRT1 inhibition having no effect on sarcoplasmic reticulum measurements
while altering mitochondrial parameters.

Keywords: SIRT1, Mitochondria, Intracellular Calcium, Heart, Hypoxia
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Nalbufin, Duyusal Noronlarda Nosiseptif Bir Hedef Olan P2X3 Reseptdriine Karsi Yiiksek Afinite
Sergiler: Bir Molekiiler Yerlestirme Calismasi

Batuhan Bilgin
Selcuk Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Konya, Tiirkiye

Amag: Nalbufin, uzun siiredir klinik kullanimda olan bir opioid analjeziktir. P2X3 reseptort, dorsal kdk
ganglionlarinda (DKG), omurilikte ve beyindeki birincil afferent duyu néronlarinin uglarinda eksprese
edilir ve bu ATP’ye duyarli reseptoriin aktivasyonu, nosiseptif iletimde rol oynar. Bununla birlikte,
nalbufinin P2X3 reseptori araciliglyla analjezik etkisini gosterme mekanizmasi hald belirsizdir ve
bilimsel bir bosluk olusturmaktadir. Bu ¢alismanin amaci, molekiler yerlestirme yéntemini kullanarak
nalbufinin P2X3 reseptoriine baglanma afinitesini belirlemektir.
Yontem: P2X3 reseptoriiniin kristal yapisi (PDB kodu: 9BPD) lizerinde nalbufinin baglanma bdlgelerini
ve afinitesini tahmin etmek icin AutoDock 4.0 kullanilmistir. Molekiler yerlestirme siireci, reseptor ve
ligand (nalbufin) parametrelerinin hazirlanmasiyla baslamistir. Nalbufin molekili i¢in ylz adet
bagimsiz yerlestirme simuilasyonu gerceklestirilmistir. En disik baglanma serbest enerjisiyle
karakterize edilen en iyi yerlestirme pozisyonuna sahip konformasyon belirlenmistir. AutoDock 4.0
kullanilarak belirlenen ligand ile reseptor arasindaki en iyi yerlestirme pozisyonu, BIOVIA Discovery
Studio Visualizer 2016 kullanilarak gorsellestirilmistir.
Bulgular: Nalbufin, -6,68 kcal/mol’liik bir Gibbs serbest baglanma enerjisi (AG baglanma) ile P2X3
reseptoriine baglanir; bu da yliksek afiniteye isaret etmektedir. Nalbufin ilaci, P2X3 reseptoriyle 12
farkli amino asidi iceren 4 farkli kimyasal bag olusturur.
Sonug: Bu sonuglar, nalbufinin P2X3 reseptériine yiksek afiniteyle baglandigini ve boylece reseptori
inhibe ettigini gostermektedir. Nalbufin ile P2X3 reseptori arasindaki etkilesim, nalbufinin analjezik
etkisinin altinda yatan yeni bir terap6tik mekanizmaya isaret edebilir.

Anahtar Kelimeler: Molekiiler yerlestirme, Nalbufin, P2X3
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P10
Nalbufine Exhibits High Affinity for the P2X3 Receptor, a Nociceptive Target in Sensory Neurons: A
Molecular Docking Study

Batuhan Bilgin
Selguk University, Faculty of Medicine, Department of Biophysics, Konya, Tiirkiye

Aim: Nalbufine is an opioid analgesic that has been in clinical use for a long time. The P2X3 receptor is
expressed at the terminals of primary afferent sensory neurons in the dorsal root ganglia (DRG), the
spinal cord, and the brain, and activation of this ATP-sensitive receptor plays a role in nociceptive
transmission. However, the mechanism by which nalbuphine exerts its analgesic effect via the P2X3
receptor remains unclear and represents a scientific gap. The aim of this study is to determine the
binding affinity of nalbuphine for the P2X3 receptor using molecular docking.
Material and Methods: AutoDock 4.0 was used to predict the binding sites and affinity of nalbuphine
on the P2X3 receptor crystal structure (PDB code: 9BPD). The molecular docking process began with
the preparation of the receptor and ligand (nalbuphine) parameters. One hundred independent
docking simulations were performed for the nalbufine molecule. The conformation with the best
docking pose, characterized by the lowest binding free energy, was identified. The best docking pose
between the ligand and the receptor, determined using AutoDock 4.0, was visualized using BIOVIA
Discovery Studio Visualizer 2016.
Results: Nalbufin binds to the P2X3 receptor with a Gibbs free energy of binding (AG binding) of -6.68
kcal/mol, indicating high affinity. The drug nalbufin forms 4 different chemical bonds involving 12
different amino acids with the P2X3 receptor.
Conclusions: These results indicate that nalbuphine binds to the P2X3 receptor with high affinity,
thereby inhibiting the receptor. The interaction between nalbuphine and the P2X3 receptor may point
to a new therapeutic mechanism underlying nalbuphine’s analgesic effect.

Keywords: Molecular docking, Nalbuphine, P2X3
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P11
Yaslanmanin ve Kalori Kisitlamasinin Karaciger Hasari, Oksidatif Stres ve Enflamasyon Uzerindeki
Etkileri: Apelin/APJ Sistemi ve SIRT1'in Rolii

Elif Rana Giirkan?, Arzu Keskin Aktan?, Kazime Gonca Akbulut?, Saadet Ozen Akarca Dizakar?
!Afyonkarahisar Saglk Bilimleri Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Afyonkarahisar,
Turkiye

2Gazi Universitesi, Tip Fakiltesi, Fizyoloji Anabilim Dali, Ankara, Turkiye

3izmir Bakircay Universitesi, Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, izmir, Tiirkiye

Amag: Karaciger yaslanmasinin temel belirtegleri arasinda oksidatif stres ve kronik inflamasyon yer
almaktadir. Kalori kisitlamasinin (KK) yasam sliresini uzatmada etkili oldugu bilinmektedir. Apelin/AP)J
sistemi ile sirtuin 1 (SIRT1)'in oksidatif stres ve inflamatuar yanitlarin diizenlenmesinde rol oynayarak
yaslanma karsiti etkiler gosterebilecegi one siriilmektedir. Bu ¢alismada, gen¢ ve yasl sicanlarda
uygulanan KK’nin karacigerdeki oksidatif stres ve inflamasyon lzerine etkilerinin Apelin/APJ sistemi ve
SIRT1 iliskisi cercevesinde degerlendirilmesi amaclandi.
Yontem: Calismada (g aylik geng (n=12) ve yirmi aylk yash (n=12) erkek Wistar siganlar kullanildi. Her
yas grubu kontrol (AL) ve KK gruplarina ayrildi (n=6). KK gruplarina on hafta slireyle enerji icerigi
azaltilmis diyet uygulandi. Karaciger dokusunda histopatolojik incelemeler Hematoksilen-Eozin ve
Masson Trikrom boyamalari ile gerceklestirildi. Malondialdehit (MDA) ve glutatyon (GSH) dizeyleri
spektrofotometrik yontemle oOlcildi. Plazma aspartat aminotransferaz (AST), alanin aminotransferaz
(ALT), gama-glutamil transferaz (GGT) dizeyleri ile lipit profili (kolesterol, TG, HDL, LDL) biyokimyasal
analizor araciligiyla degerlendirildi. Enzim baglantil immiinosorbent analiz (ELISA) yontemiyle
plazmada apelin-13, timor nekroz faktori-alfa (TNF-a) ve interlokin-6 (IL-6) dizeyleri; karaciger
dokusunda ise apelin-13, APJ, TNF-a, IL-6, SIRT1, niikleer faktér kappa-B (NF-kB) ve niikleer faktor
eritroid 2 iliskili faktor 2 (Nrf2) diizeyleri dlciildii. istatistiksel analizde iki faktérli ANOVA kullanildi
(p<0,05).

Bulgular: Yaslanmanin karacigerde histopatolojik bozukluklara, AST ve ALT dlzeylerinde artisa, lipit
profilinde bozulmaya ve APJ ile SIRT1 diizeylerinde azalmaya neden oldugu saptandi. KK'nin histolojik
degisiklikleri iyilestirdigi; ALT, GGT ve trigliserit diizeylerini azalttigi, HDL diizeyini artirdigi belirlendi.
Ayrica KK MDA, TNF-a, IL-6 ve NF-kB dlizeylerini azaltirken Nrf2 diizeyini artirdi. Hepatik apelin-13 ve
APJ dizeyleri KK ile artis gosterdi ve Apelin-13/APJ sistemi ile SIRT1 arasinda pozitif korelasyon
saptandi.

Sonug: Bulgular, KK’'nin yaslanmaya bagh karaciger hasarini azaltarak oksidatif stres ve inflamasyonu
baskiladigini bu etkilerde Apelin/APJ sistemi ile SIRT1’in 6nemli rol oynayabilecegini gostermektedir.
Bu calisma Afyonkarahisar Saglik Bilimleri Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi
tarafindan 24.LiS.010 proje numarasi ile desteklenmistir.
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The Effects of Aging and Caloric Restriction on Hepatic Injury, Oxidative Stress, and Inflammation:
The Role of Apelin/APJ System and SIRT1

Elif Rana Giirkan?, Arzu Keskin Aktan?, Kazime Gonca Akbulut?, Saadet Ozen Akarca Dizakar?
!Department of Physiology, Faculty of Medicine, Afyonkarahisar Health Sciences University,
Afyonkarahisar, Turkiye

2Department of Physiology, Faculty of Medicine, Gazi University, Ankara, Tiirkiye

3Department of Histology and Embryology, Faculty of Medicine, izmir Bakircay University, izmir,
Turkiye

Aim: Oxidative stress and chronic inflammation are major hallmarks of liver aging. Caloric restriction
(CR) is known to extend lifespan. The Apelin/APJ system and sirtuin 1 (SIRT1) have been suggested to
exert anti-aging effects by regulating oxidative stress and inflammatory responses. This study aimed
to evaluate the effects of CR on hepatic oxidative stress and inflammation in young and aged rats in
relation to the Apelin/AP)J system and SIRT1.
Material and Methods:Three-month-old young (n=12) and twenty-month-old aged (n=12) male
Wistar rats were used. Each age group was divided into ad libitum (AL) and CR groups (n=6). CR was
applied for 10 weeks using an energy-restricted diet. Histopathological analyses were performed using
hematoxylin-eosin and Masson's trichrome staining. Hepatic malondialdehyde (MDA) and glutathione
(GSH) levels were measured spectrophotometrically. Plasma AST, ALT, GGT, and lipid profile
(cholesterol, TG, HDL, LDL) were analyzed using a biochemical analyzer. Plasma apelin-13, TNF-a, and
IL-6, and hepatic apelin-13, APJ, TNF-qa, IL-6, SIRT1, NF-kB, and Nrf2 levels were determined by ELISA.
Data were analyzed using two-way ANOVA (p<0.05).
Results: Aging caused histopathological alterations, increased AST and ALT levels, impaired lipid
profile, and reduced APJ and SIRT1 levels. CR improved histological findings, decreased ALT, GGT,
triglyceride, MDA, TNF-a, IL-6, and NF-kB levels, increased HDL and Nrf2 levels, and elevated hepatic
apelin-13 and APJ levels. A positive correlation was found between the Apelin-13/APJ system and
SIRT1.

Conclusion: CR attenuated age-related liver injury by suppressing oxidative stress and inflammation,
and the Apelin/APJ system together with SIRT1 may contribute to these protective effects.
This study was supported by Afyonkarahisar Health Sciences University Scientific Research Projects
Coordination Unit project number 24.LiS.010.

Keywords: Aging, Apelin/APJ, caloric restriction, liver, SIRT1
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H9C2 Hiicrelerinden Elde Edilen Mitokondri Transferinin in Vitro Hiicresel Senesensin
Arastiriimasinda Bir Strateji Olarak Degerlendirilmesi

Fatemeh Hosseinpourshirazi®, Yusuf Olgar?, Deniz Billur?, Atakan Saglam?, Leila Aryan?
*Ankara Universitesi, Saglik Bilimleri Enstitiisti, K6k Hiicre Enstitiisti, Ankara, Turkiye
2Ankara Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Ankara, Tirkiye

3Ankara Universitesi Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, Ankara, Tirkiye

Amag: Yaslanma, mitokondriyal fonksiyon kaybi, artmis oksidatif stres ve enerji metabolizmasinin
bozulmasi ile karakterize ilerleyici bir fizyolojik strectir. Mitokondriyal dinamikler: flizyon, fisyon ve
mitofaji arasindaki dengenin korunmasini saglayarak mitokondriyal kalite kontroliinde kritik rol oynar.
Yaslanma ile birlikte asiri mitokondriyal fisyonun baskin hale gelmesi, mitokondri parcalanmasini, ATP
Uretiminde azalmayi ve reaktif oksijen tirlerinin artisini tetikleyerek hiicresel hasari hizlandirmaktadir.
Bu nedenle, mitokondriyal fisyonun farmakolojik olarak baskilanmasi ve flizyona zorlanmis
mitokondrilerin  transfer  verimliligi in vitro vyaslanma modelinde test edilmistir.
Yéntem: H9c2 hiicrelerinde yaslanma modeli 50 mg/mL D-galaktoz uygulamasi ile farkli strelerde
uygulanarak olusturulmustur. Mitokondriyal fisyon inhibitortii Mdivi-1 icin doz optimizasyonu ATP ve
MTT analizleri kullanilarak gerceklestirilmistir. Mitokondrilerde flizyon olusumu ayrica elektron
mikroskobu kullanilarak morfolojik olarak degerlendirilmistir. Yaslandirilmis hiicrelerden normal veya
flizyona yonlendirilmis mitokondriler ticari bir kit araciligiyla izole edilerek transfer edilmistir; ardindan
mitokondriyal membran potansiyeli, hiicre ici ROS ve pH dizeyleri floresan temelli yontemlerle
konfokal mikroskop kullanilarak degerlendirilmistir; istatistiksel analizler GraphPad Prism kullanilarak
tek yonli ANOVA ve Tukey post hoc testi ile gerceklestirilmistir  (p<0.05).
Bulgular: Yaslanma modeli igin D-galaktoz ile 48 saat inklibasyon sonrasinda pl6 ve p21 mRNA
seviyelerinde anlamli artislar gézlenmistir. Mdivi-1 uygulamasi sonrasinda, elektron mikroskobisi ile
elde edilen morfolojik bulgular ile ATP diizeyleri ve MTT analizlerinden elde edilen biyokimyasal veriler
birlikte degerlendirilmis; bu degerlendirme sonucunda en uygun uygulamanin 10 uM konsantrasyonda
24 saatlik inkiibasyon oldugu belirlenmistir. 48 saat D-galaktoz ile senesans olusmus hiicrelere normal
ve flizyona zorlanmis mitokondriler transfer edilmis; mitokondrilerde polarizasyon bozuklugunun
dizeldigi ve ROS seviyelerinin arttigi, buna karsin pH dizeylerinde anlaml bir degisiklik g6zlenmedigi
belirlenmistir.

Sonug: Bulgularimiz, mitokondri transferinin yaglanmis kardiyomiyositlerde mitokondriyal fonksiyonun
iyilestirilmesine katki saglayabilecegini, ancak bu iyilesmeye eslik eden ROS artisinin altinda yatan
mekanizmalarin ileri calismalarla aydinlatiimasi gerektigini gbstermektedir.

Anahtar Kelimeler: Hiicresel Senesans, H9C2 Kardiyomiyoblastlari, Mdivi-1, Mitokondri Transferi,
Mitokondriyal Disfonksiyon
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H9C2-Derived Mitochondrial Transfer as a Strategy for Studying Cellular Senescence In Vitro
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'Ankara University, Graduate School of Health Sciences, Stem Cell Institute, Ankara, Tirkiye
2Ankara University, Faculty of Medicine, Department of Biophysics, Ankara, Tiirkiye
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Aim: Aging is a progressive physiological process characterized by mitochondrial dysfunction,
increased oxidative stress, and impaired energy metabolism. Mitochondrial dynamics play a critical
role in mitochondrial quality control by maintaining the balance between fusion, fission, and
mitophagy. During aging, excessive mitochondrial fission becomes predominant, leading to
mitochondrial fragmentation, reduced ATP production, and increased reactive oxygen species (ROS)
generation, thereby accelerating cellular damage. Therefore, the pharmacological inhibition of
mitochondrial fission and the transfer efficiency of fusion-promoted mitochondria were evaluated in
an in vitro model of aging.
Material and Methods: An aging model was established in H9C2 cells by treating them with 50 mg/mL
D-galactose for incubation periods. Dose optimization of the mitochondrial fission inhibitor Mdivi-1
was performed using ATP and MTT assays. Mitochondrial fusion was evaluated morphologically by
transmission electron microscopy. Normal and fusion-promoted mitochondria were isolated using an
isolation kit and transferred into senescent cells. Subsequently, mitochondrial membrane potential,
intracellular ROS, and pH levels were assessed by fluorescence-based methods using confocal
microscopy. Statistical analyses were performed using GraphPad Prism with one-way ANOVA followed
by Tukey's post hoc test (p < 0.05).
Results: In the aging model, significant increases in p16 and p21 mRNA expression levels were
observed following 48 hours of D-galactose incubation. After Mdivi-1 treatment, electron microscopy
findings were evaluated together with ATP and MTT assay data. Based on these analyses, 10 uM Mdivi-
1 for 24 hours was identified as the optimal condition. Normal and fusion-promoted mitochondria
were then transferred into H9C2 cells rendered senescent by 48-hour D-galactose treatment.
Mitochondrial transfer restored impaired mitochondrial polarization and was accompanied by
increased ROS levels, whereas no significant changes were observed in intracellular pH.
Conclusion: Our findings suggest that mitochondrial transfer may contribute to improving
mitochondrial function in senescent cardiomyocytes. However, the mechanisms underlying the
accompanying increase in ROS require further investigation.

Keywords: Cellular Senescence, H9C2 Cardiomyoblasts, Mdivi-1, Mitochondrial Transfer,
Mitochondrial Dysfunction
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Anjiotensin-(1-7) Streptozotosin ile indiiklenmis Tip 1 Diyabetik Ratlarda, Nrf2/NF-kB Araciligiyla
Oksidatif Stres ve inflamasyonun Azaltilmasi Yoluyla Diyabetik Nefropatide iyilesmeye Yol Agar
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Amag: Diyabetik nefropati (DN), oksidatif stres, kronik inflamasyon ve tiibller hasar arasindaki sinerjik
etkilesimle tetiklenen, son donem bobrek hastaliginin baslica nedenlerinden biri olmaya devam
etmektedir. Patogenez esas olarak klasik ACE/Ang II/AT1R ekseni tarafindan aracilik edilirken, karsi
dizenleyici ACE2/Ang-(1-7)/MasR vyolu kritik bir renoprotektif mekanizma sunar. Bu c¢alisma,
streptozotocin (STZ) ile indiklenmis diyabetik sican modelinde eksojen Ang-(1-7)'nin terapotik
potansiyelini arastirdi.
Yontem: Yirmi dort erkek Wistar sicani Kontrol, Diyabet (DM), DM+Angl-7 ve Angl-7 gruplarina
rastgele dagitildi. Diyabet, tek bir STZ dozu (50 mg/kg, i.p.) ile indiklendi ve ardindan 28 giin boyunca
Ang-(1-7) tedavisi (600 pg/kg/gun, i.p.) uygulandi. Bobrek dokulari, ELISA, spektrofotometri ve gPCR
kullanilarak tibdler hasar belirtecleri (KIM-1, NGAL), oksidatif stres parametreleri (MDA, GSH, Nrf2) ve
pro-inflamatuar sitokin ifadeleri (IL-1B, IL-6, TNF-a) icin degerlendirildi.
Bulgular: Ang-(1-7) STZ kaynakl kilo kaybini veya siddetli hiperglisemiyi (LBG >490 mg/dL) 6nemli
Olclide iyilestirmese de, bobrek hasarina karsi 6nemli bir koruma sagladi. Diyabetik hayvanlarda,
belirgin sekilde yikselmis KIM-1 ve NGAL seviyeleri Ang-(1-7) tarafindan 6nemli olcliide azaltildi ve
NGAL tamamen normallesti. Molekiller analiz, pro-inflamatuar sitokinlerin derin bir sekilde
baskilandigini gosterdi; DM+Ang1-7 grubunda, TNF-a ifadesi %99.6, IL-6 %86 ve IL-1B %73 oraninda
baskilandi (p<0.001). Ayrica, Ang-(1-7) Nrf2 ifadesinde 2.5 kat artisa neden olarak, GSH araciligiyla
antioksidan kapasitesini onemli o6lclide artirdi. Surekli glisemik yik nedeniyle kalici lipid
peroksidasyonu (MDA) olmasina ragmen, Ang-(1-7) basarili bir sekilde glicli bir adaptif sitoprotectif
yanit tetikledi.
Sonug: Ang-(1-7), Nrf2 aracili antioksidan sistemini aktive ederek ve NF-kB kaynakli inflamatuar kaskadi
baskilayarak glisemik kontrol bagimsiz olarak DN'de glicli bir bobrek koruma saglar. Bu sonuglar,
farmakolojik MasR modilasyonunun diyabetik bdbrek hasarinin ilerlemesini durdurmak igcin umut
verici bir terapotik strateji oldugunu gostermektedir.

Anahtar Kelimeler: Diyabetik Nefropati, Anjiyotensin 1-7, Oksidatif Stres, Nrf2 Sinyal Yolagi,
inflamasyon
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Angiotensin-(1-7) Induces Improvement in Diabetic Nephropathy in Streptozotocin-Induced Type 1
Diabetic Rats by Reducing Oxidative Stress and Inflammation via Nrf2/NF-kB Pathway
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Aim: Diabetic nephropathy (DN) remains a primary cause of end-stage renal disease, driven by a
synergistic interplay between oxidative stress, chronic inflammation, and tubular injury. Pathogenesis
is fundamentally mediated by the classical ACE/Ang II/AT1R axis, while the counter-regulatory
ACE2/Ang-(1-7)/MasR pathway offers a critical renoprotective mechanism. This study investigated the
therapeutic potential of exogenous Ang-(1-7) in a streptozotocin (STZ)-induced diabetic rat model.
Material and Methods: Twenty-four male Wistar rats were randomized into Control, Diabetes (DM),
DM+Ang1-7, and Ang1-7 groups. Diabetes was induced via a single STZ dose (50 mg/kg, i.p.), followed
by 28 days of Ang-(1-7) treatment (600 ug/kg/day, i.p.). Renal tissues were assessed for tubular injury
markers (KIM-1, NGAL), oxidative stress parameters (MDA, GSH, Nrf2), and pro-inflammatory cytokine
expressions  (IL-1B, IL-6, TNF-a) using  ELISA,  spectrophotometry, and  gPCR.
Results: While Ang-(1-7) did not significantly ameliorate STZ-induced weight loss or severe
hyperglycemia (LBG >490 mg/dL), it provided substantial protection against renal injury. In diabetic
animals, markedly elevated KIM-1 and NGAL levels were significantly reduced by Ang-(1-7), with NGAL
reaching complete normalization. Molecular analysis demonstrated a profound suppression of pro-
inflammatory cytokines; in the DM+Ang1-7 group, TNF-a expression was suppressed by 99.6%, IL-6 by
86%, and IL-1B by 73% (p<0.001). Furthermore, Ang-(1-7) induced a 2.5-fold increase in Nrf2
expression, significantly enhancing antioxidant capacity via GSH. Despite persistent lipid peroxidation
(MDA) due to sustained glycemic load, Ang-(1-7) successfully triggered a robust adaptive
cytoprotective response.
Conclusion: Ang-(1-7) exerts potent renoprotection in DN independently of glycemic control by
activating the Nrf2-mediated antioxidant system and suppressing the NF-kB-driven inflammatory
cascade. These results demonstrate that pharmacological MasR modulation represents a promising
therapeutic strategy to halt diabetic kidney damage progression.

Keywords: Diabetic Nephropathy, Angiotensin 1-7, Oxidative Stress, Nrf2 Signaling Pathway,
Inflammation
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H1 reseptoér antagonisti Ebastin'in glioblastoma hiicre hatti lizerindeki sitotoksik ve genotoksik
etkilerinin arastiriimasi

Feyzanur Giircii’, Suat Tekin®
Yinéni Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Malatya, Tiirkiye

Amag: Glioblastoma, merkezi sinir sisteminin en agresif ve malign primer timorlerinden biridir. Son
yillarda, histamin sinyal yolaklarinin timér mikrogevresi ve agresif timor gelisimindeki diizenleyici roli
dikkat cekmekle birlikte, bu alandaki farmakolojik miidahaleler sinirli diizeyde kalmaktadir. H1 reseptor
antagonisti olan ve antiinflamatuar aktivitesiyle 6n plana ¢ikan Ebastin’in (Eba) alerjik hastaliklardaki
etkinligi literatlirde kapsamli sekilde arastirilmis olsa da, yiksek selektiviteye sahip bu yeni nesil ajanin
glioblastoma hiicreleri Uzerindeki potansiyel etkileri heniiz rapor edilmemistir. Bu ¢alismada, insan
glioblastoma (U87-MG) hiicre hattinda Eba‘nin hicre canlihg ve DNA hasari (zerine etkilerinin
arastiriimasi amaclanmistir.
Yontem: Calismada, U87-MG hiicre hatti Eba’'nin 1, 5, 25, 50, 100, 300, 500 ve 1000 uM
konsantrasyonlari ile 24 saat siresince inkibe edildi. Eba’nin hiicre canhligi Gzerine etkisi 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay yontemi ile belirlendi ve inhibe
edici konsantrasyon 50 (IC50) degeri Graphpad Prism 8 programi ile hesaplandi. Eba’nin ICso
konsantrasyonunun U87-MG hiicre hattinda olusturdugu DNA hasari, tek hiicre jel elektroforezi
(Comet Assay) yontemiyle degerlendirildi. Elde edilen veriler Kruskal Wallis H testi ve Bonferroni
dizeltmeli Mann Whitney U testi ile analiz edildi, p<0.05 degeri istatistiksel olarak anlamli kabul edildi.
Bulgular: Eba’nin U87-MG hiicre hatti Uzerine 1 pM’lik konsantrasyon haricindeki tim
konsantrasyonlarda (5, 25, 50, 100, 300, 500 ve 1000 uM) anlamli sitotoksik aktivite gosterdigi
belirlendi (p<0.05). MTT analizine gore ebastinin IC50 degeri 5.99 uM olarak hesaplandi. Ote yandan
Eba’nin  U87-MG hiicre hattinda DNA hasarina neden oldugu tespit edildi (p<0.05).
Sonug: Bu c¢alisma, Eba’nin U87-MG hiicre hatlarinda sitotoksik ve genotoksik etkilere sahip
olabilecegini gostermektedir. Ayrica, Comet analizi ile U87-MG hiicre hattinda DNA hasarinin
saptanmasi, Eba’nin hiicre canhligini azaltici etkisinin genotoksik hasarla iliskili olabilecegini ortaya
koymaktadir.

Anahtar Kelimeler: Ebastin, Genotoksisite, Glioblastoma, H1 Antagonisti, Sitotoksisite
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Investigation of the cytotoxic and genotoxic effects of the hl receptor antagonist ebastine on a
glioblastoma cell line

Feyzanur Giircii’, Suat Tekin®
Inénii University, Faculty of Medicine, Department of Physiology, Malatya, Turkiye

Aim: Glioblastoma is one of the most aggressive primary tumors of the central nervous system.
Although the regulatory role of histamine signaling pathways in the tumor microenvironment and
tumor progression has attracted increasing attention, pharmacological interventions targeting these
pathways remain limited. Ebastine (Eba), a highly selective second-generation H1 receptor antagonist
with well-established anti-inflammatory activity, has been extensively studied in allergic diseases.
However, its potential antitumor effects on glioblastoma cells have not yet been reported. Therefore,
this study aimed to investigate the effects of Eba on cell viability and DNA damage in the human
glioblastoma U87-MG cell line.
Materials and Methods: In the study, the U87-MG cell line was incubated with Eba at concentrations
of 1, 5, 25, 50, 100, 300, 500, and 1000 uM for 24 hours. The effect of Eba on cell viability was
determined using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay, and
the 50% inhibitory concentration (IC50) was calculated using GraphPad Prism 8 software. DNA damage
induced by Eba at the ["IC"] 50 in U87-MG cells was assessed using the Comet assay. Data were
analyzed via Kruskal-Wallis and Bonferroni-corrected Mann-Whitney U tests, with p<0.05 considered
statistically significant.
Results: It was determined that Eba exhibited significant cytotoxic activity at all concentrations (5, 25,
50, 100, 300, 500, and 1000 uM) except for the 1 uM concentration in the U87-MG cell line (p<0.05).
According to the MTT assay, the IC50 value for ebastine was calculated to be 5.99 uM. Furthermore, it
was found that Eba caused DNA damage in the U87-MG cell line (p<0.05).
Conclusion: This study demonstrates that Eba may have cytotoxic and genotoxic effects on U87-MG
cell lines. Furthermore, the detection of DNA damage in the U87-MG cell line via comet assay suggests
that Eba’s cell viability-reducing effect may be associated with genotoxic damage.

Keywords: Ebastine, Cytotoxicity, Genotoxicity, Glioblastoma, H1 Antagonist
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Mide Kanserinde Yeni Nesil Distiril BODIPY Tiirevlerinin Sonofotodinamik Antikanser Potansiyelinin
Aragtiriimasi

Aysegiil Tiirkkol?, Ceren Can Karanhk?, Giirkan Karanlik?, Ali Erdogmus?, Mehmet Dincer Bilgin®
'!Aydin Adnan Menderes Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Aydin, Tirkiye
2Yildiz Teknik Universitesi, Fen- Edebiyat Fakdiltesi, Kimya Bélimdi, istanbul, Tiirkiye

Amag: Mide kanseri, yiilksek mortalite ve tedavi direnci nedeniyle yeni tedavi stratejileri gerektiren
onemli bir malignitedir. Sonofotodinamik terapi (SPDT), timor hiicrelerinde segici sitotoksisite
olusturan umut verici bir yaklasimdir. Bu calismada, yeni nesil suda ¢ozinir distiril Boron-
dipyrromethene (BODIPY) tiirevlerinden segilen 7a bilesiginin SPDT etkinliginin degerlendirilmesi ve
MKN-28 mide kanseri hiicrelerindeki antikanser etkilerinin altinda yatan molekiler mekanizmalarin
ortaya konulmasi amaclanmistir.
Yontem: Yildiz Teknik Universitesi Kimya Bélimii tarafindan sentezlenip karakterize edilen 7a bilesigi,
MKN-28 hicrelerinde incelenmistir. Hicre canlihgl 3-[4,5-dimethylthiazol-2-yl]-2,5 diphenyl
tetrazolium bromide (MTT) yontemi ile degerlendirilmistir. Fotodinamik terapi, sonodinamik terapi ve
SPDT uygulamalarinin etkileri; hicresel morfoloji, Annexin V-FITC/propidium iodide (Pl), reactive
oxygen species (ROS) olusumu, mitokondriyal membran potansiyeli, hiicre dongtisi dagilimi, lipid
peroksidasyonu (MDA), antioksidan parametreler ile NOD-like receptor pyrin domain-containing
protein 3 (NLRP3), parcalanmis Caspase-1, interleukin -1B (IL-1B) ve IL-18 dizeyleri analiz edilerek
degerlendirilmistir.

Bulgular: Fotofiziksel analizler, 7a bilesiginin uygun absorpsiyon 6zellikleri, diisiik agregasyon egilimi
ve ylksek singlet oksijen Uretim kapasitesine sahip oldugunu gostermistir. Biyolojik analizlerde 7a
disuk karanlik toksisitesi gosterirken, SPDT hiicre canliigini %17'ye disirmis, ROS-pozitif hiicre
oranini %41'e ve apoptotik hiicre oranini %58'e yikseltmistir (p<0,05). SPDT ayrica lipid
peroksidasyonunu artirirken antioksidan savunma sistemi bilesenlerini azaltmistir. Hiicre dongusi
analizinde G1 fazindaki hiicre orani %27'ye duserken, S ve G2/M fazlarindaki hlcre oranlari sirasiyla
%38 ve %34 olarak belirlenmistir. Mitokondriyal membran potansiyelindeki kayip ile birlikte NLRP3,
parcalanmis Caspase-1, IL-1B ve IL-18 diizeylerindeki artis, oksidatif stres aracili apoptoz ve
inflammasom iliskili  hlicresel 6lim mekanizmalarinin  aktive oldugunu desteklemistir.
Sonug: 7a bilesigi, SPDT icin umut vadeden yeni nesil bir sono-fotoduyarlastiricidir ve oksidatif stres,
mitokondriyal disfonksiyon, apoptoz ve inflammasom iliskili piroptotik mekanizmalar yoluyla mide
kanseri hiicrelerinde glicli antikanser aktivite gostermektedir.

Anahtar Kelimeler: BODIPY, Mide kanseri, Sonofotodinamik terapi
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Investigation of the Sonophotodynamic Anticancer Potential of Novel Distyryl BODIPY Derivatives in
Gastric Cancer

Aysegiil Tiirkkol?, Ceren Can Karanhk?, Giirkan Karanlik?, Ali Erdogmus?, Mehmet Dincer Bilgin®
!Department of Biophysics, Faculty of Medicine, Aydin Adnan Menderes University, Aydin, Turkiye
2Department of Chemistry, Faculty of Arts and Sciences, Yildiz Technical University, Istanbul, Turkiye

Aim: Gastric cancer is an important malignancy requiring novel therapeutic strategies due to its high
mortality and treatment resistance. Sonophotodynamic therapy (SPDT) is a promising approach that
induces selective cytotoxicity in tumor cells. This study aimed to evaluate the SPDT efficacy of
compound 7a, selected from a new generation of water-soluble distyryl Boron-dipyrromethene
(BODIPY) derivatives, and to elucidate the molecular mechanisms underlying its anticancer effects in
MKN-28 gastric cancer cells.
Materials and Methods: Compound 7a, synthesized and characterized by the Department of
Chemistry at Yildiz Technical University, was investigated in MKN-28 cells. Cell viability was assessed
using the 3-[4,5-dimethylthiazol-2-yl]-2,5 diphenyl tetrazolium bromide (MTT) assay. The effects of
photodynamic therapy, sonodynamic therapy, and SPDT were evaluated by analyzing cellular
morphology, Annexin V-FITC/propidium iodide(Pl), reactive oxygen species (ROS) generation,
mitochondrial membrane potential, cell cycle distribution, lipid peroxidation (MDA), antioxidant
parameters, and the levels of NOD-like receptor pyrin domain-containing protein 3 (NLRP3), cleaved
Caspase-1, interleukin -1B (IL-1PB), and IL-18.
Results: Photophysical analyses demonstrated that compound 7a exhibited suitable absorption
properties, low aggregation tendency, and high singlet oxygen generation capacity. Biologically, 7a
showed low dark toxicity, whereas SPDT reduced cell viability to 17%, increased ROS-positive cells to
41%, and apoptotic cells to 58% (p<0.05). SPDT also increased lipid peroxidation while decreasing
antioxidant defense components. Cell cycle analysis revealed a decrease in the G1 population to 27%,
with S and G2/M phase populations of 38% and 34%, respectively. Loss of mitochondrial membrane
potential together with increased NLRP3, cleaved Caspase-1, IL-1B, and IL-18 levels supported the
activation of oxidative stress-mediated apoptosis and inflammasome-associated cell death
mechanisms.

Conclusion: Compound 7a is a promising next-generation sonophotosensitizer for SPDT and exerts
potent anticancer activity against gastric cancer cells through oxidative stress, mitochondrial
dysfunction, apoptosis, and inflammasome-associated pyroptotic mechanisms

Keywords: BODIPY, Gastric cancer, Sonophotodynamic therapy
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423 nm Mavi LED ile Aktive Edilen Kurkumin Aracili Fotodinamik Tedavinin MKN-28 Hiicrelerinde
Sitotoksik Etkisi ve GRP78 Gen Ekspresyonunun Degerlendirilmesi

Sercin Ozlem Caliskan?, Sabriye Ciftci?, Metin Caliskan?
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2Usak Universitesi Tip Fakiiltesi Ogrencisi, Usak, Tiirkiye

3Usak Universitesi Tip Fakdltesi, Tibbi Biyoloji Anabilim Dali, Usak, Tiirkiye

Amag: Fotodinamik tedavi (FDT), uygun dalga boyundaki 1sigin bir fotosensitizeri aktive etmesiyle
reaktif oksijen tlrlerinin (ROS) olusumuna ve buna bagli hiicresel stresin tetiklenmesine dayanan non-
invaziv bir tedavi yaklasimidir. Kurkumin, goriinir bolgede yiiksek absorbsiyon gostermesi nedeniyle
dogal bir fotosensitizer olarak dikkat cekmektedir. Bu ¢calismada kurkumin aracili fotodinamik tedavinin
MKN-28 mide kanseri hiicrelerinde sitotoksik etkinligi ve endoplazmik retikulum (ER) stres belirteci
olan GRP78 gen ekspresyonu lizerine etkisinin arastirilmasi amaclandi.
Yontem: MKN-28 hiicreleri farkli konsantrasyonlarda kurkumin ile 1 saat inkiibe edildi. Serbest
kurkumin uzaklastirildiktan sonra hiicrelere 423 nm dalga boyunda, 0.836 mW/cm? isik siddeti ve 3.01
J/cm? enerji yogunlugunda mavi LED 15181 60 dakika uygulandi. Deney gruplari kontrol, yalnizca isik,
yalnizca kurkumin ve kurkumin aracili FDT olarak olusturuldu. Hiicre canhligi MTT yontemiyle
degerlendirildi ve ICso degerleri dort parametreli nonlineer regresyon analizi ile hesaplandi. GRP78 gen
ekspresyonu gercek zamanli PCR ile 27A-AACt vyontemi kullanilarak analiz  edildi.
Bulgular: Yalnizca mavi isik uygulamasi MKN-28 hiicre canliligi Gzerinde anlamli bir degisiklige neden
olmadi. Kurkumin tek basina konsantrasyona bagh sitotoksik etki gosterirken, mavi i1sik ile aktive
edildiginde belirgin fototoksik etki olusturdu. Kurkumin grubunda ICso degeri 126.3 uM, kurkumin
aracili FDT grubunda ise 4.573 uM olarak hesaplandi ve fotodinamik aktivasyonun sitotoksik etkinligi
yaklasik 27.6 kat artirdigi belirlendi. Ayrica, kurkumin aracili FDT grubunda GRP78 gen ekspresyonunun
kontrol, yalnizca 1sik ve yalnizca kurkumin gruplarina gére anlamli diizeyde arttig1 saptandi (p<0.001).
Sonug¢: Kurkuminin 423 nm mavi isik ile fotodinamik aktivasyonu, MKN-28 hicrelerinde disuk
konsantrasyonlarda gicli sitotoksik etki olusturmus ve ER stresi belirteci GRP78 gen ekspresyonunu
anlamh dlizeyde artirmistir. Bulgular, fotodinamik tedaviye bagli olusan hiicresel stres yanitinin
molekiler diizeyde aktive olabilecegini diisiindlirmektedir. Elde edilen sonuglar, kurkuminin dogal bir
fotosensitizer olarak mide kanserinde fotodinamik tedavi uygulamalari agisindan umut vadeden bir
ajan oldugunu desteklemektedir.

Anahtar Kelimeler: MKN-28 mide kanseri hiicre hatti, Kurkumin, Fotodinamik tedavi, Endoplazmik
retikulum stresi
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Evaluation of the Cytotoxic Effect and GRP78 Gene Expression of Curcumin-Mediated Photodynamic
Therapy Activated by 423 nm Blue LED in MKN-28 Cells
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Aim: Photodynamic therapy (PDT) is a non-invasive treatment based on activation of a photosensitizer
by light of an appropriate wavelength, generating reactive oxygen species (ROS) and inducing cellular
stress. Curcumin is a natural photosensitizer because of its high absorption in the visible spectrum.
This study investigated the cytotoxic effect of curcumin-mediated PDT and its effect on the expression
of the endoplasmic reticulum (ER) stress marker GRP78 in MKN-28 gastric cancer cells.
Materials and Methods: MKN-28 cells were incubated with different concentrations of curcumin for
1 hour. After removal of free curcumin, cells were irradiated with 423 nm blue LED (0.836 mW/cm?,
3.01 J/cm?) for 60 minutes. Experimental groups were control, light alone, curcumin alone, and
curcumin-mediated PDT. Cell viability was evaluated by the MTT assay. ICso values were calculated by
four-parameter nonlinear regression, and GRP78 expression was analyzed by quantitative real-time
PCR using the 27N-AACt method.
Results: Blue light alone did not significantly affect cell viability. Curcumin alone showed
concentration-dependent cytotoxicity, whereas activation by blue light produced a pronounced
phototoxic effect. The ICso value decreased from 126.3 uM to 4.573 uM, indicating an approximately
27.6-fold increase in cytotoxic potency. GRP78 expression was significantly higher in the PDT group
than in the control, light-alone, and curcumin-alone groups (p < 0.001).
Conclusion: Curcumin-mediated PDT activated by 423 nm blue LED markedly enhanced cytotoxicity
and significantly increased GRP78 expression in MKN-28 gastric cancer cells. These findings suggest
that curcumin-mediated PDT may induce cellular stress associated with ER stress. The results support
the potential of curcumin as a natural photosensitizer for photodynamic applications in gastric cancer.

Keywords: MKN-28 gastric cancer cell line, Curcumin, Photodynamic therapy, Endoplasmic reticulum
stress
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MitoTEMPO’nun Hiperglisemiye Bagh Kardiyomiyosit Hasarina Karsi Koruyucu Etkilerinde Nrf2
Sinyal Yolaginin Rolii
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Enstitiisii; Ankara Universitesi Tip Fakiiltesi Sinir Bilimleri Ana Bilim Dali, Ankara, Tirkiye.

Amag: Hiperglisemiye bagh gelisen oksidatif stres, asiri reaktif oksijen ve nitrojen tirleri (ROS/RNS)
Uretimi, mitokondriyal fonksiyon bozuklugu ve antioksidan savunma mekanizmalarinin zayiflamasi
yoluyla diyabetik kardiyomiyopatinin gelisiminde 6nemli rol oynamaktadir. Bu calismada, hiperglisemi
modeli olusturulmus AC16 kardiyak hiicrelerinde MitoTEMPQO’nun etkisi ve etki mekanizmalarinin
arastiriimasi hedeflenmistir.
Yontem: Hiperglisemi modeli, AC16 kardiyomiyositlerinin 33 mM glukoz iceren besiyerinde kiiltiire
edilmesiyle olusturulmustur. Hicreler kontrol, hiperglisemi (HG), MitoTEMPO (1 uM, 24 saat)
uygulanan hiperglisemi, MitoTEMPO ve Nuclear factor erythroid 2-related factor 2 (Nrf2) inhibitor
ML385 (20 uM, 24 saat) uygulanan hiperglisemi grubu olmak (zere doért gruba ayrilmistir. Hiicre ici
ROS/RNS duizeyleri sirasiyla DCFDA ve DAF-AM floresan boyalari kullanilarak konfokal mikroskopi ile
degerlendirilmistir. Ayrica toplam Nrf2 protein ifade diizeyleri ve mitokondri dinamik proteinleri ise
Western blot yontemiyle analiz edilmistir. Mitokondriyal membran potansiyeli (MMP) ve hiicresel ATP
dizeyleri de ayni deney gruplarinda sirasiyla uygun floresan yontem ve ATP tayin kiti kullanilarak
degerlendirilmistir.

Bulgular: Hiperglisemi uygulanan AC16 kardiyomiyositlerinde kontrol grubuna kiyasla hiicre i¢i ROS ve
RNS dizeylerinin anlamli olarak arttigi, toplam Nrf2 protein ifadesinin ise azaldigi belirlenmistir.
MitoTEMPO uygulamasi, hiperglisemiye bagh artan ROS ve RNS diizeylerini anlamli diizeyde azaltirken,
Nrf2 protein ifadesini arttirdigi bulunmustur. Ayni zamanda MitoTEMPO uygulamasi, ATP miktarini ve
MMP'yi kontrol degerlerine getirerek (p<0.05) hiperglisemiye bagh gelisen mitokondriyal fonksiyon
bozuklugunu dizeltmistir. MitoTEMPO ve ML385'in birlikte uygulandigl grupta MitoTEMPO
uygulamasinin anlaml bir etkisi gdzlenmemistir. Elde edilen bulgular, MitoTEMPO’nun hiperglisemiye
bagl gelisen oksidatif ve nitrozatif stresi baskiladigini, hiicresel redoks dengesini iyilestirdigini ve
antioksidan  savunma  mekanizmalarinin  aktivasyonunu  destekledigini = gdstermektedir.
Sonug: MitoTEMPO, hipergliseminin AC16 kardiyomiyositlerinde olusturdugu oksidatif ve nitrozatif
stresi azaltirken Nrf2 aracili antioksidan savunma vyanitini gilgclendirmektedir. Bulgular,
MitoTEMPO’nun kardiyoprotektif etkilerinin mitokondriyal oksidatif stresin baskilanmasi ve Nrf2 sinyal
yolunun aktivasyonu ile iliskili olabilecegini gostermektedir. Bu yaklasimin diyabetik kardiyomiyopati
ve oksidatif stresle iliskili kardiyovaskiler hastaliklarin tedavisinde potansiyel bir terapotik strateji
sunabilecegi distinilmektedir.

Anahtar Kelimeler: Hiperglisemi, Kalp, MitoTEMPO, Nrf2, Oksidatif stres

213



8. ULUSLARARASI KATILIMLI VE
37. ULUSAL BIYOFiziK it

KONGRESS

ANKARA UNIVERSITESI TIP FAKULTESI

¥ MORFOLOJI KAMPUST nyOfIZI k2026.ankara.edu.tr

P17
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Induced Cardiomyocyte Injury
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Aim: Hyperglycemia-induced oxidative stress plays an important role in the development of diabetic
cardiomyopathy through excessive production of reactive oxygen and nitrogen species (ROS/RNS),
mitochondrial dysfunction, and impairment of antioxidant defense mechanisms. This study aimed to
investigate the effects and mechanisms of MitoTEMPO in AC16 cardiac cells under hyperglycemic
conditions.

Materials and Methods: A hyperglycemia model was established by culturing AC16 cardiomyocytes in
medium containing 33 mM glucose. Cells were divided into four groups: control, hyperglycemia (HG),
hyperglycemia treated with MitoTEMPO (1 uM, 24 h), and hyperglycemia treated with MitoTEMPO
and the Nuclear factor erythroid 2-related factor 2 (Nrf2) inhibitor ML385 (20 uM, 24 h). Intracellular
ROS/RNS levels were evaluated by confocal microscopy using DCFDA and DAF-AM fluorescent dyes.
Total Nrf2 protein expression and mitochondrial dynamics proteins were analyzed by Western blot.
Mitochondrial membrane potential (MMP) and cellular ATP levels were assessed using an appropriate
fluorescent method and an ATP assay kit.
Results: Intracellular ROS and RNS levels were significantly increased, whereas total Nrf2 protein
expression was decreased in hyperglycemia-treated AC16 cardiomyocytes compared with the control
group. MitoTEMPO significantly reduced ROS and RNS levels and increased Nrf2 protein expression.
Furthermore, MitoTEMPO administration restored ATP levels and MMP to control values (p<0.05),
thereby ameliorating hyperglycemia-induced mitochondrial dysfunction. However, no significant
effect of MitoTEMPO was observed in the group co-administered with MitoTEMPO and ML385. The
findings indicate that MitoTEMPO suppresses hyperglycemia-induced oxidative and nitrosative stress,
improves cellular redox balance, and supports activation of antioxidant defense mechanisms.
Conclusion: MitoTEMPO reduces hyperglycemia-induced oxidative and nitrosative stress in AC16
cardiomyocytes while enhancing the Nrf2-mediated antioxidant defense response. Its cardioprotective
effects may be associated with suppression of mitochondrial oxidative stress and activation of the Nrf2
signaling pathway, suggesting a potential therapeutic strategy for diabetic cardiomyopathy and
oxidative stress-related cardiovascular diseases.

Keywords: Hyperglycemia, Heart, MitoTEMPO, Nrf2, Oxidative stress
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Retatrutide'in palmitik asit ile olusturulan insiilin direnci modelinde kardiyomiyosit kalsiyum
homeostazi lizerindeki etkileri

Gilperi Oksiiz*, Aysegiil Durak!
*Ankara Universitesi Tip Fakdiltesi, Biyofizik Anabilim Dali, Ankara,Tiirkiye

Amag: Obezite ve tip 2 diyabet, kardiyomiyositlerde kalsiyum homeostazinin ve uyarilma-kasiima
ciftleniminin bozulmasina, bunun sonucunda ise kardiyak fonksiyon kaybina yol agmaktadir.Son
yillarda gelistirilen GLP-1, GIP ve glukagon reseptorlerini es zamanl hedefleyen triple agonistler,
metabolik kontrol ve kilo kaybinda Ustiin etkinlik géstermelerine ragmen, kardiyomiyositlerde hiicre
ici kalsiyum homeostazi ve buna aracilik eden molekiiler mekanizmalar tizerindeki etkileri biylik 6lctide
bilinmemektedir. Bu calisma kapsaminda, insilin direnci olusturulan HL-1 hiicrelerinde Retatrutide’in
kalsiyum sinyalizasyonu ve uyarilma-kasilma ciftlenimi (zerindeki etkilerinin incelenmesi
amaclanmistir.

Yéntem: HL-1 kardiyomiyositleri, jelatin/fibronektin ile kaplanmis kiltur kaplarinda Claycomb besiyeri
kullanilarak kiltiire edildi. insiilin direnci modeli olusturmak amaciyla hiicreler 24 saat boyunca
palmitik asit (50 uM) ile inkiibe edildi. Ardindan tedavi grubu hiicreleri 24 saat boyunca Retatrutide (1
puM) ile inklibe edildi. Kontrol, palmitik asit ve palmitik asit+ Ritatrutide gruplarinda hiicre igi bazal
kalsiyum diizeyi,elektriksel uyarti ile olusturulan kalsiyum tranzientleri ve kafein yanitlari floresan
mikroskopisi ile analiz edildi.

Bulgular: Kontrol grubunda bazal hiicre i¢i Ca%* diizeyi 0,40 ve kafein ile uyarilan Ca?* yaniti 0,47 olarak
bulundu. Palmitik asit (PA) uygulamasi, bazal hiicre ici Ca?* dizeyini 0,73’e ylkseltirken, kafein ile
uyarilan Ca%* yanitini 0,30’a disurdi. Retatrutide (RET) uygulamasi sonrasinda bazal hiicre i¢i Ca?*
diizeyi 0,41’e gerileyerek kontrol grubuna yakin bir degere ulasti; kafein ile uyarilan Ca2* yaniti ise 0,43
olarak bulundu. Bu bulgular, PA uygulamasinin hiicre i¢i Ca** homeostazini bozdugunu, Retatrutide
uygulamasinin ise bazal Ca?* duzeyindeki artisi ve kafeinle uyarilan Ca?* yanitindaki degisikligi kontrol
degerlerine dogru iyilestirdigini gdostermektedir.

Sonug: Retatrutide uygulamasi, palmitik asidin neden oldugu kalsiyum tranziyenti amplitidindeki
azalmayi ve kafein ile uyarilan sarkoplazmik retikulum kaynakli kalsiyum salinimindaki bozulmayi
anlamh dizeyde diizelterek hiicre ici kalsiyum homeostazini korumus ve kardiyomiyositler (izerinde
kardiyoprotektif etki gdostermistir.

Anahtar Kelimeler: HL-1 kardiyomiyositleri, insllin direnci, kalsiyum homeostazi, Retatrutide,
sarkoplazmik retikulum
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The effects of retatrutide on cardiomyocyte calcium homeostasis in an insulin resistance model
induced by palmitic acid

Gilperi Oksiiz*, Aysegiil Durak!
'Ankara University Faculty of Medicine, Department of Biophysics, Ankara, Tiirkiye

Aim: Obesity and type 2 diabetes impair calcium homeostasis and disrupt excitation—contraction
coupling in cardiomyocytes, leading to cardiac dysfunction. Although recently developed triple
agonists targeting GLP-1, GIP, and glucagon receptors have demonstrated superior efficacy in
metabolic control and weight loss, their effects on intracellular calcium homeostasis in cardiomyocytes
and the underlying molecular mechanisms remain largely unknown. This study aimed to investigate
the effects of Retatrutide on calcium signaling and excitation—contraction coupling in insulin-resistant
HL-1 cardiomyocytes.

Materials and Methods: HL-1 cardiomyocytes were cultured in gelatin/fibronectin-coated culture
flasks using Claycomb medium. To establish an insulin resistance model, the cells were incubated with
50 uM palmitic acid for 24 hours. Subsequently, cells in the treatment group were incubated with 1
UM Retatrutide for an additional 24 hours. Basal intracellular calcium levels, electrically evoked calcium
transients, and caffeine-induced calcium release were analyzed by fluorescence microscopy in the
control, palmitic acid, and palmitic acid + Retatrutide groups.

Results: In the control group, the basal intracellular Ca* level was 0.40, while the caffeine-induced
Ca?* response was 0.47. Palmitic acid (PA) treatment increased the basal intracellular Ca%* level to 0.73
and decreased the caffeine-induced Ca2* response to 0.30. Following Retatrutide (RET) treatment, the
basal intracellular Ca?* level decreased to 0.41, approaching the control value, while the caffeine-
induced Ca?* response was 0.43. These findings indicate that PA treatment disrupted intracellular Ca?*
homeostasis, whereas Retatrutide treatment improved the PA-induced increase in basal intracellular
Ca?* levels and the alteration in the caffeine-induced Ca?* response toward control values.
Conclusion: Retatrutide treatment significantly restored the palmitic acid-induced reduction in calcium
transient amplitude and the impairment of caffeine-induced sarcoplasmic reticulum calcium release,
thereby preserving intracellular calcium homeostasis and exerting cardioprotective effects in
cardiomyocytes.

Keywords: HL-1 cardiomyocytes, insulin resistance, calcium homeostasis, Retatrutide, sarcoplasmic
reticulum
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Adropin Proteininin Kolon Kanseri Gelisimindeki Roliiniin Aragtirilmasi

Bilge Giivenc Tuna?, Aysenur Dogan?, Nazim Arda Keles?, Soner Dogan?
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2Yeditepe Universitesi, Tip Fakiiltesi, Tibbi Biyoloji Ana Bilim Dali, istanbul, Tiirkiye

Amag: Kolorektal kanser (KRK) insidansindaki artis, basta niifusun yaslanmasi olmak lizere sagliksiz
beslenme, obezite, sigara kullanimi ve fiziksel hareketsizlik gibi yasam tarzi ve demografik faktorlerle
iliskilendirilmektedir. KRK'nin erken tanisi, prognozu acisindan kritik 6neme sahip olmasina ragmen,
glnimizde klinikte kullanilan karsinoembriyonik antijen (CEA) ve Karbonhidrat antijeni 19-9 (CA19-9)
gibi biyobelirtecler yeterince duyarh ve glivenilir degildir. Ayrica, kolonoskopi gibi tanisal yontemler
invazivdir ve komplikasyon riski tasimaktadir. Adropin, Enerji homeostazi ile iliskili protein (ENHO) geni
tarafindan sentezlenen bir hormondur ve enerji homeostazini, glukoz ve lipid metabolizmasini
dizenledigi gosterilmistir. Adropin proteini, 6zellikle KRK patogenezinde énemli rol oynayan obezite
ve diyabet gibi metabolik risk faktorleriyle yakin iliskisi géz 6niline alinarak, bu arastirmada KRK'nin
gelisimi ve ilerlemesinde adropin proteininin rolii arastirilmistir.
Yontem: Bu galismada, KRK tanisi almis 49 hastadan ameliyat 6ncesi ve sonrasi periferik kan drnekleri
toplandi. Plazma adropin dizeyleri ELISA yontemiyle oOlcllerek saghkli kontrol grubuyla (n=44)
karsilastirildi. Ayrica, cerrahi rezeksiyon sirasinda elde edilen KRK tiimér dokusu ile tiimére komsu
saglkli doku 6rneklerinde adropin ve G proteini kenetli reseptér 19 (GPR19) protein ekspresyonlari
Western blot yontemiyle analiz edildi.
Bulgular: KRK hastalarinin ameliyat 6ncesi plazma adropin konsantrasyonlarinin, saglikli kontrol
grubuna kiyasla anlamli dizeyde daha disik oldugu saptandi (p<0,05). Ameliyat sonrasi plazma
adropin konsantrasyonlari i ise ne saglikli kontrol grubuna ne de ameliyat 6ncesi degerlere kiyasla
anlamli bir farklihk gostermedi (p>0,05). Ayrica, timor dokusu ile ¢evresindeki saglikli dokuda adropin
ve GPR19 dizeyleri arasinda istatistiksel olarak anlamh bir fark bulunmadi (p>0,05).
Sonug: Bu bulgular, plazma adropin diizeylerinin KRK'nin erken tanisinda, risk siniflandirmasinda ve
hastalik takibinde kullanilabilecek potansiyel bir biyobelirte¢ olabilecegini ve hastalik yonetimine katki
saglayabilecegini gostermektedir.

Anahtar Kelimeler: Adropin, Biobelirteg, Kolon Kanseri, Kolon neoplazileri, Gastrointestinal hormonlar
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Investigation of the Role of Adropin Protein in Colorectal Cancer Development
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Aim: The rising incidence of colorectal cancer (CRC) is largely attributed to population aging, unhealthy
diets, obesity, smoking, and physical inactivity. While early diagnosis is crucial for CRC prognosis,
currently used biomarkers such as carcinoembryonic antigen (CEA) and Carbohydrate antigen 19-9
(CA19-9) are unreliable due to low sensitivity, and diagnostic procedures such as colonoscopy are
invasive and carry a risk of complications. Adropin, a hormone synthesized by the Energy Homeostasis
Associated (ENHO) gene, has been shown to affect energy homeostasis, glucose, and lipid metabolism.
Given its close association with metabolic risk factors, particularly obesity and diabetes, which are
central to CRC pathogenesis, this study aims to investigate the role of adropin in the development and
progression of CRC.
Materials and Methods: In this study, pre- and postoperative blood samples were collected from 49
patients diagnosed with CRC. Plasma adropin levels were measured using ELISA and compared with
those of a healthy control group (n=44). Simultaneously, CRC tumor tissue and surrounding healthy
tissue samples were collected during surgery, and adropin and G protein-coupled receptor 19 (GPR19)
levels in these tissues were measured using Western blotting.
Results: Preoperative adropin concentrations in the plasma of CRC patients were significantly lower
than in the healthy control group (p<0.05). No significant difference in postoperative plasma adropin
concentrations was observed compared to either the control or preoperative groups (p>0.05). Adropin
and GPR19 levels did not differ significantly between tumor and surrounding healthy tissues (p > 0.05).
Conclusion: These findings suggest that plasma adropin levels may be a potential biomarker for use in
CRC, could contribute to early diagnosis and risk stratification, highlighting its possible role in disease
monitoring and management.

Keywords: Adropin, Biomarker, Colorectal Cancer, Colon neoplasms, Gastrointestinal hormones
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Tirkiye'den Pontastacus leptodactylus'un tam mitokondriyal genomunun yiiksek dogruluklu uzun
okuma sekanslamasi ile assembly'si

Mehmet Akgiin®, Berk Saglam?, Bora Ergin?, Nuhan Purali
'Hacettepe  Universitesi Tip  Fakiiltesi, Biyofizk Ana Bilim Dali, Ankara, Turkiye
2INTERGEN Genetik Hastaliklar Degerlendirme Merkezi, Ankara, Turkiye

Amag: Bu calismada, Tirkiye’den elde edilen Pontastacus leptodactylus 6rneginin mitokondriyal
genomunun, HiFi (Yiksek Dogruluklu) LR (uzun okuma) verisi kullanilarak birlestirilmesi ve karakterize
edilmesi amaclanmistir.
Yontem: iki 6rnegin kas dokusundan elde edilen HMW (yiiksek molekiiler agirlikh) DNA, iki PacBio HiFi
calismasinda (A ve B) dizilenmistir. Her bir calismanin verilerinden MitoHiFi kullanilarak bagimsiz
assembly’ler olusturulmus ve MitoFinder ve ARWEN kullanilarak anote edilmistir. iki assembly’nin
NCR’leri (kodlamayan bélgeleri), nucmer kullanilarak hizalanmis ve assembly’ler karsilastirilarak nihai
mitokondriyal genom assembly’si manuel olarak olusturulmustur. Assembly boyunca PCR yapilmis;
elde edilen amplikonlar lllumina ile dizilenmis ve assembly’ye eslenmistir. Bizim assembly’miz ve 13
diger diziden olusan bir cox1 filogenetik agaci, Phylogeny.fr kullanilarak olusturulmustur. Ornegimizin
haplotip analizinde, 55 Pontastacus leptodactylus cox1 dizisi ve bir Astacus astacus dizisinden olusan
bir literatlr veri seti kullantimistir.
Bulgular: HiFi calismalarindan elde edilen LR veri setlerinin medyan kalite skorlari A igcin Q32 ve B igin
Q41 olarak belirlenmistir. A ve B veri setlerinden elde edilen assembly’ler sirasiyla 28.276 ve 16.838 bp
uzunlugundadir. Her iki assembly’deki anote edilmis bolgeler 14.800 bp uzunlugunda olup, toplam
uzunluk farki NCR’den kaynaklanmaktadir. Daha yiksek kalite skoruna sahip B assembly’si anote
edilmis bolge icin, dairesellestirilen ve NCR'yi ¢b6zen A assembly’si ise nihai assembly’de kodlamayan
bolge icin kullaniimistir. Nihai mitokondriyal genom 28.276 bp uzunlugunda olup, 13 PCG (protein
kodlayan gen), 22 tRNA ve 2 rRNA olmak (izere toplam 37 anote edilmis gen icermektedir. NCR’lerin
hizalanmasi, boélgenin %90’ Indan fazlasini kaplayan ve %97’nin lzerinde 6zdeslik gdsteren kopyalar
halinde tekrarlanan ~1.200 bp’lik bir motif ortaya koymustur. Amplikonlardan elde edilen kisa
okumalar assembly’nin %99’undan fazlasini kapsamistir. Haplotip analizinde dizimiz isveg, Danimarka
ve Macaristan’dan g ornekle ayni grupta yer almustir.
Sonug: HiFi LR genom assembly’si, kisa-okuma assembly’si ile daha 6nce erisilemeyen NCR’nin
karmasik  yapisini ortaya cikarmistir. Anotasyonlar,  vyayinlanmis  diger Pontastacus
leptodactylus mitokondriyal genomlariyla uyumludur.

Anahtar Kelimeler: filogenetik analiz, HiFi sekanslama, kerevit, mitokondriyal genom
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High-Fidelity Long-Read assembly of the complete mitochondrial genome of Pontastacus
leptodactylus from Turkey

Mehmet Akgiin®, Berk Saglam?, Bora Ergin?, Nuhan Purali
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2INTERGEN Genetics and Rare Diseases Diagnosis Center, Ankara, Turkiye

Aim: This study aimed to assemble and characterize the mitochondrial genome of Pontastacus
leptodactylus from Turkey using high-fidelity (HiFi) long-read (LR) data.
Materials and Methods: High-molecular-weight (HMW) DNA extracted from muscle tissues of two
specimens was sequenced in two PacBio HiFi runs (A and B). Separate assemblies were generated using
MitoHiFi and annotated with MitoFinder and ARWEN. The non-coding regions (NCRs) of the two
assemblies were aligned using nucmer, and the assemblies were compared to manually produce a final
mitochondrial genome assembly. PCR was performed across the assembly; the amplicons were
[llumina-sequenced and mapped to the assembly. A cox1 phylogenetic tree comprising our assembly
and 13 sequences was constructed using Phylogeny.fr. A literature dataset of 55 Pontastacus
leptodactylus cox1 sequences and one Astacus astacus sequence was used for haplotype analysis.
Results: The HiFi runs generated LR datasets with median quality scores of Q32 (A) and Q41 (B).
Assemblies from the A and B datasets were 28,276 and 16,838 bp, respectively. The annotated regions
of both assemblies were 14,800 bp, with the difference in total length attributable to the NCR. The
higher-quality B assembly was used for the annotated region, whereas the circularized A assembly,
which resolved the NCR, was used for the non-coding region in the final assembly. The final
mitochondrial genome was 28,276 bp long and contained 37 annotated genes: 13 protein-coding
genes (PCGs), 22 tRNAs, and 2 rRNAs. Alignment of the NCRs revealed a tandemly repeated ~1,200 bp
motif in near-identical copies (>97% pairwise sequence identity), spanning over 90% of the region.
Amplicon-derived short reads covered >99% of the assembly. Haplotype analysis grouped our
sequence with three specimens from Sweden, Denmark, and Hungary.
Conclusion: HiFi LR genome assembly revealed the complex structure of the NCR, previously
inaccessible  through short-read assembly. The annotations were consistent with
published Pontastacus leptodactylus mitochondrial genomes.

Keywords: crayfish,  HiFi  sequencing,  mitochondrial genome, phylogenetic  analysis
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insiilin Direncinde SIRT1 ve SIRT2 Deasetilazlarinin Kardiyomiyosit Fonksiyonlari Uzerindeki
Karsilastirmali Rolleri
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*Ankara Universitesi, Fizyoloji Anabilim Dali, Ankara, Tirkiye

Amag: Metabolik sendrom, insilin direnci (IR) ve buna bagh kardiyomiyopati icin dnemli bir risk
faktortdur. SIRT1 ve SIRT2'nin kardiyomiyosit fonksiyonlarinin diizenlenmesinde rol aldigi bilinmesine
ragmen, IR katkilari tam olarak acikliga kavusmamistir. Bu ¢alismada, IR bagli mitokondriyal fonksiyon
bozuklugu, enerji metabolizmasi ve hiicre ic¢i kalsiyum homeostazinin diizenlenmesinde SIRT1 ve
SIRT2'nin rollerinin karsilastirmali olarak incelenmesi amaclanmistir.
Yontem: Siganlarda metabolik sendrom (MetS), 24hafta boyunca igme suyuna %32 siikroz ¢ozeltisi
eklenerek; H9c2 hiicrelerinde ise IR, palmitik asit inkiibasyonu (50uM, 24saat) ile olusturulmustur. IR
olusturulan primer kardiyomiyositler ve H9c2 hiicreleri, sirasiyla SIRT1 aktivatorii SRT1720 (2uM,
24saat) veya SIRT2 inhibitori AGK2 (4uM, 24saat) ile inklibe edilmistir. H9c2 hiicreleri Kontrol, PA,
PA+SRT1720 ve PA+AGK2 olmak lzere primer kardiyomiyositler ise Kontrol, MetS, MetS+SRT1720 ve
MetS+AGK2 gruplari seklinde diizenlenmistir. Reaktif oksijen tirleri (ROS), glukoz alimi, ATP diizeyi,
mitokondriyal membran potansiyeli (MMP), hiicre ici serbest kalsiyum dizeyi ([Ca?*]i) ve kalsiyum
transientleri floresan goriintlileme yontemleriyle; protein ekspresyon diizeyleri ise Western blot
analizi ile degerlendirilmistir. Deney sonugclarinin istatistiksel analizleri One-Way ANOVA testi
kullanilarak, p<0,05 anlamhlik dizeyi kabul edilerek yapilmistir.
Bulgular: Elde edilen sonuglar, IR ile total K-asetilasyon diizeyinin arttigini, GLUT4 ve SIRT1 protein
ifadelerinin azaldigini, buna karsin SIRT2 protein ifadesinin arttigini gdstermistir. SIRT1 aktivasyonu ve
SIRT2 inhibisyonunun ise insiilin direncine bagl olarak artan ROS Ulretimini azalttigi, depolarize olan
MMP’yi yeniden sagladigl, glukoz alimini ve ATP diizeylerini anlamli 6l¢lide artirdigi belirlenmistir.
Ayrica, IR sonucunda artan [Ca?*]i ve azalan kalsiyum transient genligini kontrol degerlerine
yaklastirdigi gostermistir.
Sonug: Bulgularimiz, SIRT1 aktivasyonu ve SIRT2 inhibisyonunun IR bagli mitokondriyal fonksiyon
bozuklugunu ve kalsiyum homeostazindaki bozulmayr duzelttigini gostermektedir. SIRT1
aktivasyonunun ve SIRT2 inhibisyonunun benzer etkiler godstermesi, insilin direncine bagl
kardiyomiyosit disfonksiyonunda zit dizenleyici roller Ustlendigini diisiindlirmektedir. Bu sonuglar,
SIRT1'in koruyucu, SIRT2'nin ise patolojik siirecleri destekleyici bir dilizenleyici olarak islev
gorebilecegini ve insiilin direncine bagh kardiyak disfonksiyon icin umut vadeden terapotik hedefler
oldugunu géstermistir (TUBITAK SBAG-2225502 kapsaminda desteklenmistir).

Anahtar Kelimeler: Metabolik sendrom, Kardiyomiyopati, MMP, ROS, Sirtuinler
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Comparative Roles of SIRT1 and SIRT2 Deacetylases in Regulating Cardiomyocyte Function Under
Insulin Resistance

Suatnur Sik?, Leila Aryan?, Biisranur Parlak®, Fatemeh Hosseinpourshirazi?, Firat Akat®, Erkan Tuncay?
!Ankara University Faculty of Medicine, Departments of Biophysics, Health Science Institute, Ankara,
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“Ankara University, Departments of Phisiology, Ankara, Turkiye

Aim: Metabolic syndrome is a major risk factor for insulin resistance (IR) and the development of
cardiomyopathy. Although SIRT1 and SIRT2 are known to regulate cardiomyocyte function, their
relative contributions under insulin-resistant conditions remain unclear. This study comparatively
investigated the roles of SIRT1 and SIRT2 in the regulation of IR-induced mitochondrial dysfunction,
energy metabolism, and intracellular calcium homeostasis.
Materials and Methods: Metabolic syndrome (MetS) was induced in rats by supplementing drinking
water with 32% sucrose for 24 weeks; IR in H9c2 cells was established with palmitic acid (50 uM, 24
h). Insulin-resistant primary cardiomyocytes and H9c2 cells were treated with the SIRT1 activator
SRT1720 (2 uM, 24 h) or the SIRT2 inhibitor AGK2 (4 uM, 24 h). H9c2 cells were assigned to Control,
PA, PA+SRT1720, and PA+AGK2; primary cardiomyocytes to Control, MetS, MetS+SRT1720, and
MetS+AGK2. Reactive oxygen species (ROS), glucose uptake, ATP levels, mitochondrial membrane
potential (MMP), intracellular free calcium ([Ca?*]i), and calcium transients were assessed by
fluorescence imaging; protein expression by Western blotting. Analyses were performed using One-
Way ANOVA test. (p < 0.05).
Results: IR significantly increased total lysine acetylation and SIRT2 protein expression while reducing
GLUT4 and SIRT1. SIRT1 activation and SIRT2 inhibition attenuated IR-induced ROS, restored MMP,
and significantly increased glucose uptake and ATP. Both interventions normalized the IR-induced
elevation in intracellular Ca%* and restored the reduced calcium transient amplitude toward control.
Conclusion: SIRT1 activation and SIRT2 inhibition alleviate IR-induced mitochondrial dysfunction and
impaired calcium homeostasis. Their comparable protective effects suggest these two sirtuins exert
opposing regulatory roles in IR-induced cardiomyocyte dysfunction, with SIRT1 functioning as a
protective regulator and SIRT2 potentially promoting pathological processes, highlighting both as
promising therapeutic targets for IR-associated cardiac dysfunction (Supported by TUBITAK, Grant No.
SBAG-2225502).

Keywords: Metabolic syndrome, Cardiomyopathy, MMP, ROS, Sirtuins
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P22
Temporal lob epilepsisinde hipokampal alt alanlarin hacimsel asimetrisinin ve hiicresel kirllganliginin
in silico manyetik rezonans goriintiileme ile incelenmesi

Niliifer Akgiin Unal®
'Ondokuz Mayis Universitesi Tip Fakdiltesi, Biyofizik Ana Bilim Dali, Samsun, Tiirkiye

Amag: Temporal lob epilepsisinde (TLE) nobetler sirasindaki asiri kalsiyum akisi (eksitotoksisite),
hipokampal dokularda apoptoza yol acar. Ancak hiicrelerin iyon kanali yapilarina bagli olarak CA1, CA2,
CA3 ve CA4 bolgelerinin bu toksisiteye direncleri farkhlik gosterir. Bu calismanin amaci, TLE
hastalarinda hipokampal alt alanlarin secici kirilganhgini ve epileptik odagi isaret eden voliimetrik
asimetrileri in silico yapisal manyetik rezonans gorintileme (MRI) analizleriyle incelemektir.
Yoéntem: Calismada, Stanford Universitesi Yenilenebilir Nérobilim Merkezi tarafindan koordine edilen
OpenNeuro platformundan alinan TLE hastalarina (n=35) ve yas-cinsiyet eslestirilmis kontrollere (n=35)
ait T1-agirhkli MRI kayitlari retrospektif olarak incelenmistir. Gortintiler FreeSurfer yazilimiyla islenmis;
CA1, CA2, CA3 ve CA4/Dentat Girus (DG) alt alanlarinin mutlak hacimleri (mm3) hesaplanmistir.
istatistiksel analizlerde verilerin normal dagilima uygunlugu Shapiro-Wilk testi ile incelenmis; normal
dagilan verilerde grup karsilastirmalari ve asimetri indeksleri Bagimsiz Orneklemler t-testi ile
degerlendirilmistir (p<0,05).
Bulgular: TLE grubunda kontrollere kiyasla, kalsiyum tamponlama kapasitesi dusik olan CA1 (TLE:
510+45 mm3 vs. Kontrol: 620+38 mm?3, p<0.001), CA3 (TLE: 210+20 mm? vs. Kontrol: 265+22 mm?3,
p<0.001) ve CA4/DG (TLE: 430432 mm?3 vs. Kontrol: 515+40 mm3, p<0.001) alanlarinda ileri derecede
hacim kaybi saptanmistir. Buna karsilik, hiicresel dayanikhligi yliiksek olan CA2 bdlgesinde hacim
korunmustur (p>0.05). Ayrica ipsilateral ve kontralateral hemisferler arasinda nébet odagini yansitan
%18 oraninda asimetri (p<0.001) gozlenmistir.
Sonug: Bulgularimiz, eksitotoksik hicre 6limdinin klinik MRI taramalarinda milimetrik hacim kayiplari
olarak yansidigini kanitlamaktadir. in silico analizler, CA1, CA3 ve CA4 bdlgelerinin uyariimaya karsi
zayifligini, CA2'nin ise direncini anatomik dizeyde dogrulayarak klinik lateralizasyon icin giclu
biyofiziksel belirtecler sunmaktadir.

Anahtar Kelimeler: Amon boynuzu sklerozu, Eksitotoksisite, Hipokampal alt alanlar,
Noérogoriuntileme, Temporal lob epilepsisi
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Investigation of volumetric asymmetry and cellular vulnerability of hippocampal subfields in
temporal lobe epilepsy via in silico magnetic resonance imaging

Niliifer Akgiin Unal*
'Ondokuz Mayis University Faculty of Medicine, Department of Biophysics, Samsun, Turkiye

Aim: In temporal lobe epilepsy (TLE), excessive calcium influx (excitotoxicity) during seizures leads to
apoptosis in hippocampal tissues. However, the resistance of CA1, CA2, CA3, and CA4 regions to this
toxicity varies based on their ion channel structures. This study aims to objectively investigate the
selective vulnerability of hippocampal subfields and volumetric asymmetries indicating the epileptic
focus in TLE patients via in silico structural magnetic resonance imaging (MRI) analysis.
Materials and Methods: High-resolution T1-weighted MRI scans of TLE patients (n=35) and age-sex
matched controls (n=35) from the OpenNeuro platform, coordinated by the Stanford University Center
for Reproducible Neuroscience, were analyzed retrospectively. Images were processed using
FreeSurfer; absolute volumes (mm?3) of CA1, CA2, CA3, and CA4/Dentate Gyrus (DG) subfields were
calculated. For statistical analysis, data normality was examined using the Shapiro-Wilk test. Following
the confirmation of normal distribution, the Independent Samples t-test was used to evaluate
intergroup comparisons and asymmetry indices, with statistical significance set at p<0.05.
Results: In the TLE group, significant volume loss was detected in CA1 (TLE: 510+45 mm3 vs. Control:
620138 mm3, p<0.001), CA3 (TLE: 210+20 mm?3 vs. Control: 265+22 mm3, p<0.001), and CA4/DG (TLE:
430432 mm? vs. Control: 515440 mm3, p<0.001) subfields, which have lower calcium buffering
capacities. Conversely, volume was preserved in the resilient CA2 region (p>0.05). Additionally, an 18%
volumetric asymmetry (p<0.001) reflecting the seizure focus was observed between hemispheres.
Conclusion: Our findings demonstrate that excitotoxic cell death translates into millimetric volume
losses in MRI scans. In silico analyses anatomically confirm the vulnerability of CA1, CA3, and CA4
regions and the resistance of CA2, providing robust biophysical markers for clinical lateralization.

Keywords: Ammon's horn sclerosis, Excitotoxicity, Hippocampal subfields, Neuroimaging, Temporal
lobe epilepsy
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Absans epilepsili WAG/Rij sicanlarda bromelainin etkisi

Emre Soner Tiryaki®
'Ondokuz Mayis Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Samsun, Tiirkiye

Amag: Epilepsi, tekrarlayici nébetlerle seyreden bir sinir sistemi hastaligidir. Epilepsinin alt tiirlerinden
absans epilepsi cocukluk caginda sik gorilir. Kisa siireli biling kaybi ve dalma ataklariyla karakterizedir.
Bromelain (BRO), ananas bitkisinin sapindan ve meyvesinden elde edilen antioksidan bir maddedir.
Literatlrde antitrombotik, antikanser ve antiinflamatuar 6zelliklere sahip olduguna yoénelik kanitlar
bulunmaktadir. Yapilan calismalar noéroinflamasyon ve oksidatif stres mekanizmalarinin absans
nobetleriyle iliskili olduguna dair kanitlar sunmaktadir. Sunulan calismada antiinflamatuar o6zellikleri
bilinen bromelainin, absans nobetlerinin sikligl ve siddeti lizerindeki etkisinin elektrofizyolojik olarak
incelenmesi amaclandi.
Yéntem: Calismada 30 adet (n:6) 250£15 gr erkek WAG/Rij sican kullanildi. Siganlar yerel etik kuruldan
izin alindiktan sonra OMU DEHAM’dan temin edildi. Sicanlar yem ve suya erisimleri kisitlanmadan sabit
kosullar altinda ayri seffaf kafeslerde tutuldu. Sigcanlara elektrokortikogram (ECoG) kaydi icin anestezi
altinda kafa kemigine bipolar elektrotlar yerlestirildi. Bir haftalik iyilesme periyodu sonrasinda kayitlara
baslandi.

Gruplar:

Kontrol Grubu: Uygulama yapilmadi. Coztici grubu: BRO 20 mg/kg; BRO 40 mg/kg; BRO 80 mg/kg
BRO’nun akut etkisini degerlendirmek icin ilk oral gavaj uygulamasinin 6ncesi/sonrasi licer saat ECoG
kaydi alindi. BRO’nun bir haftalik etkisini degerlendirmek icin son uygulamadan 24 saat sonra (¢ saat
ECoG kaydi alindi. Elde edilen ECoG verileri kontrol grubu ile istatistiksel olarak karsilastirildi, p<0,05
anlamli olarak kabul edildi ve sayisal degerler ortalama + standart hata (SEM) olarak ifade edildi.
Bulgular: WAG/RIj siganlarda gorilen diken dalga desarji (DDD) sayisi, diken sayisi ve DDD siiresi
kontrol grubu bazal kaydi ile karsilastirildiginda BRO dozlari istatistiksel olarak anlamli degisiklige sebep
olmadi (p>0,05). Bir hafta sonra alinan kayitlar kontrol grubu ile kiyaslandiginda BRO 40 ve BRO 80 DDD
sayisini anlamh olarak azaltti (p<0,05 ve p<0,005).
Sonug: Yaygin olarak tiketilen ananasta bulunan BRO WAG/Rij sicanlarda nobet parametrelerinde akut
etkisi olmamasina karsin bir haftalik etkisi 40 ve 80 mg/kg dozlarinda WAG/RIj sicanlarda nobet
parametrelerini azaltmistir. BRO’nun literatlrdeki antienflamatuvar etkileri géz 6niine alindiginda
absans epilepsili cocuklarda tiiketimininin glivenli olabilecegini disiinmekteyiz.

Anahtar Kelimeler: Absans epilepsi, Bromelain, ECoG, WAG/RIij
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Effect of bromelain on absence epileptic WAG/Rij rats

Emre Soner Tiryaki®
'Ondokuz Mayis University, Faculty of Medicine, Department of Physiology, Samsun, Turkiye

Aim: Absence epilepsy is a common childhood neurological disorder characterized by brief loss of
consciousness and staring spells. Bromelain (BRO), an antioxidant derived from pineapples, possesses
well-documented anti-inflammatory, antithrombotic, and anticancer properties. Because recent
evidence links neuroinflammation and oxidative stress to absence seizures, this study aimed to
electrophysiologically investigate the effects of BRO on the frequency and severity of absence seizures.
Materials and Methods: Thirty male WAG/Rij rats (250£15 g) were divided into five groups (n=6):
Control, Vehicle, and BRO at 20, 40, and 80 mg/kg. Following ethical approval, bipolar electrodes were
implanted into the skull under anesthesia for electrocorticogram (ECoG) recordings. After a one-week
recovery, rats were housed individually under standard conditions. To evaluate acute effects, 3-hour
ECoG recordings were obtained before and after the initial oral gavage. To assess one-week effects, 3-
hour recordings were taken 24 hours after the final administration. Data were compared statistically
with the control group (p<0.05 considered significant).
Results: Compared to control baseline recordings, acute administration of BRO did not cause
statistically significant changes in the number of spike-wave discharges (SWDs), spike count, or SWD
duration (p>0.05). However, following one week of administration, BRO at doses of 40 and 80 mg/kg
significantly reduced the number of SWDs compared to the control group (p<0.05).
Conclusion: Although BRO had no acute effect on seizure parameters in WAG/RIj rats, its one-week
administration successfully reduced SWDs at 40 and 80 mg/kg doses. Given the anti-inflammatory
effects of BRO, its consumption may be a safe and potentially beneficial complementary approach for
children with absence epilepsy.

Keywords: Absence epilepsy, Bromelain, ECoG, WAG/Rij
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Genetik mutasyonlari daha iyi anlamak amaciyla yasamin genetik kodunun ii¢ boyutlu uzayda analizi

Giilsima Kizoglu!, Mustafa Tekpinar?
Van Yizinct Yil Universitesi ,Fen Fakiiltesi, Molekiiler Biyoloji ve Genetik Bélimi, Van, Tirkiye
2\/an Yiziinci Yil Universitesi, Fen Fakiiltesi, Fizik B&lim, Van, Tirkiye

Amag: Tum canlilarda genetik bilgiler dort niklotid (A, U, C ve G) ile kodlanmaktadir. Bu niikleotidlerin
U¢li kombinasyonlari amino asitleri kodlar. Bu calisma, genetik kodun Ugli niikleotid dizilerini
(kodonlari) ti¢ boyutlu uzayda matematiksel bir ¢cerceve icinde temsil ederek amino asit dizeyindeki
genetik mutasyonlarin etkilerini analitik olarak incelemeyi amaclamaktadir.
Yontem: A, U, C ve G niikleotidleri ti¢c boyutlu koordinat sisteminde x ekseniicin 0, 1, 2 ve 3 noktalarina
yerlestirilmistir. Ayni islem, y ve z eksenleri icin de tekrarlanmistir. Boylece niikleotidlerin (i¢c boyutlu
bir koordinat sisteminde konumlandiriimasiyla 64 noktali bir uzay olusturulmus; bu uzayda kodonlar
arasi Oklidyen mesafeler hesaplanarak amino asit déniisiimlerinin biyokimyasal ve biyofiziksel iliskileri
incelenmistir. Ardindan, ayni analizler (A, U, C ve G) harflerinin tim tekrarlamayan kombinasyonlari
Gzerinden (24 adet) gergeklestirilmis ve tim kombinasyonlar icin amino asit donlisim matrisleri elde
edilmistir. Bu matrisler yaygin kullanilan amino asit dontsiim etkisi matrislerinden bir olan Grantham
matrisi ile karsilastirilmistir. Amino asit mutasyon etkilerini en iyi temsil eden l¢ boyutlu nikleotid
kombinasyonu geometrisi detayli olarak analiz edilmistir.
Bulgular: Bu arastirma U-C-A-G kombinasyonu ile olusturulan li¢ boyutlu uzaydaki minimum mesafe
matrisinin Grantham matrisi ile iyi uyum sagladigini géstermektedir. Bu kombinasyonda, hidrofobik ve
hidrofilik amino asitlerin ¢ boyutlu uzayda ayri kimeler olusturdugu gozlemlenmistir.
Sonug: Bu ¢alisma, mutasyonlarin etkilerini anlamada yeni bir bakis agisi sunmakta ve mutasyon
etkilerini incelemek icin analitik bir cerceve Uretmektedir. Ayrica, mutasyon etkilerini daha iyi
nicellestirmek icin amino asit dontsiimlerinin kokeni olan kodon seviyesine inmenin gerekli oldugunu
gostermektedir.

Anahtar Kelimeler: Genetik kod, kodon, amino asit, ti¢c boyutlu modelleme, mutasyon analizi
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Analysis of the genetic code of life in three-dimensional space in order to better understand genetic
mutations

Giilsima Kizoglu!, Mustafa Tekpinar?

van Yuzuncu Yil University Faculty of Science, Department of Molecular Biology and Genetics, Van,
Turkiye

2\/an Yuzuncu Yil University Faculty of Science, Department of Physics, Van, Tiirkiye

Aim: In all living organisms, genetic information is encoded by four nucleotides (A, U, C, and G).
Combinations of three of these nucleotides code each amino acid. This study aims to analytically
investigate the effects of genetic mutations at the amino acid level by representing the triplet
nucleotide sequences (codons) of the genetic code in a three-dimensional mathematical framework.
Materials and Methods: Nucleotides A, U, C, and G were positioned at points 0, 1, 2, and 3 on the x-
axis of a three-dimensional coordinate system. The same process was repeated for the y and z axes.
This positioning of the nucleotides created a 64-point space. Euclidean distances between the codons
were calculated in this space to investigate the biochemical and biophysical relationships of amino acid
substitutions. Subsequently, the same analyses were performed on all non-repeating combinations (24
possible combinations) of the letters (A, U, C, and G), and substitution matrices of amino acids for all
combinations were obtained. These matrices were compared with the Grantham matrix, a commonly
used amino acid substitution effect matrix. The three-dimensional nucleotide combination geometry
that best represents amino  acid mutation effects was analyzed  further.
Results: This research shows that the minimum distance matrix in three-dimensional space formed by
the U-C-A-G combination agrees well with the Grantham matrix. In this combination, it was observed
that hydrophobic and hydrophilic amino acids form separate clusters in three-dimensional space.
Conclusion: This study offers a novel perspective on understanding the effects of mutations and
provides an analytical framework for studying mutational effects. Furthermore, it demonstrates the
necessity of tracing amino acid transformations back to their original codon level to better quantify
mutational effects.

Keywords: Genetic code, codons, amino acids, three-dimensional modeling, mutation analysis
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LCK icin yeni inhibitor adaylarinin belirlenmesinde makine 6grenmesi ve yapi temelli yaklagimlarin
biitiinlestirilmesi

Hiimeyra Giil Danaci?, Burak Ozbucak?, Tuba irem Deregézii!, Ekrem Yasar?
'Erzincan Binali Yildirm Universitesi, Tip Fakultesi, Erzincan, Turkiye
2Erzincan Binali Yildirim Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Erzincan, Tiirkiye

Amag: Lenfosit-spesifik protein tirozin kinaz (LCK), T-hiicre reseptori sinyal iletiminin baslatiimasinda
belirleyici rol oynayan Src ailesi bir kinaz olup T-hticre aracili otoimmiin hastaliklar ve belirli 16semi alt
tipleri icin 6nem tasiyan, ancak klinik onayl dogrudan inhibitéri bulunmayan terapotik hedeftir. Bu
¢alismada, LCK inhibisyon etkinligini (pIC50) 6ngéren makine 6grenmesi tabanli kantitatif yapi-aktivite
iliskisi (QSAR) modelinin gelistirilmesi ve yapi temelli yaklasimlarla bitinlestirilerek yeni inhibitor
adaylarinin belirlenmesi amaclanmistir.
Yontem: ChEMBL veri tabanindan alinan LCK biyoaktivite verileri temizlenmis, inhibisyon
konsantrasyonu (IC50) kayitlari plC50’ye donstirilerek 1663 bilesiklik modelleme veri seti
olusturulmustur. Molekdller RDKit tanimlayicilari ve Morgan/ECFP4 parmak izleriyle temsil edilmis;
LazyRegressor ile 40 regresyon algoritmasi karsilastirilmistir. En basarili ExtraTreesRegressor modeli
Optuna ile optimize edilmis; 10-kath capraz dogrulama, bagimsiz test seti, Y-randomizasyonu,
uygulanabilirlik alani ve Shapley-additive-explanations (SHAP) ile degerlendirilmistir. FDA onayli ve
arastirma asamasindaki ilag kitlphanesi taranarak uygulanabilirlik alanindaki en yliksek tahminli 10
aday, kinazin ATP baglanma bdélgesine PDB:3LCK yapisi kullanilarak AutoDock Vina ile yerlestirilmis;
etkilesimler Protein-Ligand Interaction Profiler (PLIP) ile analiz edilmistir.
Bulgular: Optimize model 10-kath ¢apraz dogrulamada R? = 0.722 * 0.045, RMSE = 0.781 + 0.052 ve
MAE = 0.599 + 0.042; bagimsiz test setinde R? = 0.718, RMSE = 0.756 ve MAE = 0.564 performansi
gostermistir. Y-randomizasyonu modelin rastlantisal olmadigini  dogrulamis (p<0,01); SHAP
¢o6ziimlemesi, aromatik/heteroaromatik alt yapilar, aromatik halka sayisi (NumAromaticRings), anilin
tlrt azot gruplar (fr_aniline) ve lipofilikligin (MolLogP) etkinlige katkisini géstermistir. Molekiler
yerlestirmede Vamotinib (-10.43 kcal/mol), Olverembatinib (-10.34 kcal/mol) ve Ningetinib (-10.33
kcal/mol) en glicli adaylar olarak belirlenmistir. Bu bilesikler ATP cebinde LYS273, ASP326 ve TYR318
ile hidrojen bagi, LYS273 ile m-katyon etkilesimi ve PHE256/VAL259/ALA271/LEU371 ile hidrofobik
temaslar kurmustur.
Sonug: Bu ¢alisma, LCK igin yeni inhibitdr adaylarinin dnceliklendirilmesinde ligand-temelli makine
ogrenmesi ile yapi-temelli molekiiler kenetlemenin birlikte kullanilabilecegi is akisi sunmaktadir.
Vamotinib, Olverembatinib ve Ningetinib, deneysel dogrulama icin 6ncelikli adaylar olarak 6ne
cikmakta ve LCK odakli ilag kesfi icin baslangic noktasi saglamaktadir.

Anahtar Kelimeler: ila¢ yeniden konumlandirma, LCK, makine 6grenmesi, molekiiler kenetleme, QSAR
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Integrating machine learning and structure-based approaches to identify novel LCK inhibitor
candidates

Hiimeyra Giil Danaci?, Burak Ozbucak?, Tuba irem Deregézii!, Ekrem Yasar?
Erzincan Binali Yildirim University, Faculty of Medicine, Erzincan, Turkiye
2Erzincan Binali Yildirim University, Faculty of Medicine, Department of Biophysics, Erzincan, Turkiye

Aim: Lymphocyte-specific protein tyrosine kinase (LCK) is a Src-family kinase that initiates T-cell
receptor signaling and is an important target for T-cell-mediated autoimmune diseases and leukemia
subtypes, yet lacks a clinically approved direct inhibitor. This study aimed to develop a machine
learning-based quantitative structure-activity relationship (QSAR) model predicting LCK inhibitory
potency (plC50) and integrate it with structure-based approaches to identify novel inhibitor
candidates.

Materials and Methods: LCK bioactivity data from ChEMBL were curated, and inhibitory concentration
(1C50) records converted to plC50, yielding a modeling set of 1663 compounds. Molecules were
represented by RDKit descriptors and Morgan/ECFP4 fingerprints; 40 regression algorithms were
compared using LazyRegressor. The best-performing ExtraTreesRegressor model was optimized with
Optuna and evaluated by 10-fold cross-validation, independent test set, Y-randomization, applicability
domain, and Shapley additive explanations (SHAP). An FDA-approved/investigational drug library was
screened, and the 10 highest-predicted candidates within the applicability domain were docked into
the ATP-binding site using PDB:3LCK with AutoDock Vina; interactions were analyzed with Protein-
Ligand Interaction Profiler (PLIP).
Results: The optimized model achieved R? = 0.722 + 0.045, RMSE = 0.781 + 0.052, and MAE = 0.599 +
0.042 in 10-fold cross-validation, and R? = 0.718, RMSE = 0.756, and MAE = 0.564 on the independent
test set. Y-randomization confirmed a non-random model (p<0.01); SHAP analysis showed that
aromatic/heteroaromatic substructures, aromatic ring count (NumAromaticRings), aniline-type
nitrogen groups (fr_aniline), and lipophilicity (MolLogP) contributed to potency. Docking identified
Vamotinib (-10.43 kcal/mol), Olverembatinib (-10.34 kcal/mol), and Ningetinib (-10.33 kcal/mol) as
strongest candidates. They formed hydrogen bonds with LYS273, ASP326, and TYR318, a m-cation
interaction with LYS273, and hydrophobic contacts with PHE256/VAL259/ALA271/LEU371 within the
ATP pocket.
Conclusion: This study integrates ligand-based machine learning and structure-based molecular
docking to prioritize novel LCK inhibitor candidates. Vamotinib, Olverembatinib, and Ningetinib stand
out for experimental validation and provide a starting point for LCK-focused drug discovery.

Keywords: drug repurposing, LCK, machine learning, molecular docking, QSAR

230



8. ULUSLARARASI KATILIMLI VE
37. ULUSAL BIYOFiziK it

KONGRESS

ANKARA UNIVERSITESI TIP FAKULTESI

¥ MORFOLOJI KAMPUST nyOfIZI k2026.ankara.edu.tr

P26
Makine 6grenmesiyle 6ngoriilen JAK2 inhibitor adaylarinin klinik onayh inhibitorlerle yapi temelli
kargilagtirmali degerlendirilmesi

Yagmur Ustiinel*, Reyhan Suicmez?, Merve Cakici®, Ekrem Yasar?
'Erzincan Binali Yildirim Universitesi, Tip Fakultesi, Erzincan, Turkiye
2Erzincan Binali Yildirim Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Erzincan, Tiirkiye

Amag: Janus kinaz 2 (JAK2), JAK-STAT sinyal vyolaginin merkezi bir aktaricisi olup
miyeloproliferatif ve inflamatuar hastaliklarin patogenezinde rol oynayan, ruksolitinib ve
fedratinib gibi klinik onayli inhibitorlere sahip bir terapotik hedeftir. Bu calismada, JAK2
inhibisyon etkinligini (pIC50) 6ngéren makine 6grenmesi tabanh kantitatif yapi-aktivite iliskisi
(QSAR) modeli gelistirmek ve oOngorilen adaylari klinik onayli JAK2 inhibitorleriyle dogrudan
karsilastiran bir ilac  yeniden konumlandirma taramasi yapmak  amagclanmistir.
Yontem: ChEMBL veri tabanindan alinan JAK2 verileri temizlenerek 19.236 inhibisyon
konsantrasyonu (IC50) kaydindan 9527 bilesiklik modelleme seti olusturulmustur. Molekdller
Mordred tanimlayicilari ve ECFP4 parmak izleriyle temsil edilmis; 42 regresyon algoritmasi
LazyRegressor ile karsilastiriimis, en basarii XGBoost modeli Optuna ile optimize edilmistir.
Model; 10-katli capraz dogrulama, bagimsiz test seti, Y-randomizasyonu, uygulanabilirlik alani
ve Shapley eklemeli aciklamalar (SHAP) ile degerlendirilmistir. FDA onayh ila¢ kitiphanesi
taranarak en yiksek tahminli adaylar, JAK2 kinaz bolgesine (PDB:4BBE) klinik onayh
inhibitorlerle ayni kosullarda AutoDock Vina ile vyerlestiriimis; etkilesimler Protein-Ligand
Interaction Profiler (PLIP) ile analiz edilmistir.
Bulgular: Optimize XGBoost modeli bagimsiz test setinde R? = 0.742, RMSE = 0.615 ve MAE
= 0.441; 10-kath capraz dogrulamada R? = 0.729 + 0.014 goéstermistir. Y-randomizasyonu
modelin rastlantisal olmadigini dogrulamistir (z = 38,6). Klinik onayli bes JAK2 inhibitor
(ruksolitinib, fedratinib, pasritinib, momelotinib, barisitinib) uygulanabilirlik alaninda yiksek
pIC50 ile geri kazanilarak model dogrulanmistir. Taranan 10.795 ilagtan 3989'u alan icinde yer
almis, 3930'u 6zglin aday olmustur. Molekiler vyerlestirmede LY-2584702 (-10.7 kcal/mol)
tim onayh ilaglart ge¢mis; Olinciguat ve Boditrectinib (-10.2 kcal/mol) en glgli onayli
inhibitor fedratinib ile esdeger olmustur. Bu 6zglin adaylar ATP cebindeki mentese boélgesiyle
beklenen etkilesimleri (or. ASP994, SER936, LEU932) kurmustur.
Sonug: Bu ¢alisma, ©ngorilen adaylarin  klinik  onayl  inhibitérlerle  dogrudan
karsilastirilmasina dayali  bir yeniden konumlandirma is akisi sunmakta; LY-2584702,
Olinciguat ve Boditrectinib'in en az onayli JAK2 ilaclari kadar glicli baglanma potansiyeline
sahip oldugunu gostermektedir. Hesaplamali bu bulgular deneysel dogrulama gerektirse de,
JAK2 hedefli ila¢ yeniden konumlandirmasi icin 6ncelikli adaylar sunmaktadir.

Anahtar Kelimeler: ila¢ yeniden konumlandirma, JAK2, makine 6grenmesi, molekiiler yerlestirme,
QSAR
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Comparative structure-based evaluation of machine learning-predicted JAK2 inhibitor candidates
and clinically approved inhibitors

Yagmur Ustiinel*, Reyhan Suicmez?, Merve Cakici®, Ekrem Yasar?

Erzincan Binali Yildirim University, Faculty of Medicine, Erzincan, Turkiye
2Erzincan Binali Yildirim University, Faculty of Medicine, Department of Biophysics, Erzincan, Turkiye

Aim: Janus kinase 2 (JAK2), a central transducer of the JAK-STAT pathway involved in
myeloproliferative and inflammatory diseases, is a well-validated target with approved
inhibitors including ruxolitinib and fedratinib. This study aimed to develop a machine learning-
based quantitative structure-activity relationship (QSAR) model predicting JAK2 inhibitory
potency (plC50) and a drug repurposing screen directly comparing predicted candidates with
approved JAK2 inhibitors.
Materials and Methods: JAK2 bioactivity data from ChEMBL were curated into a modeling set of 9527
compounds from 19,236 inhibitory concentration (IC50) records. Molecules were represented
by Mordred descriptors and ECFP4 fingerprints; 42 regression algorithms were compared using
LazyRegressor, and the best XGBoost model was optimized with Optuna and evaluated by 10-
fold cross-validation, an independent test set, Y-randomization, applicability domain analysis,
and Shapley additive explanations (SHAP).An FDA-approved drug library was screened, and
top-predicted candidates were docked into the JAK2 kinase domain (PDB:4BBE) with
AutoDock Vina under the same conditions as approved inhibitors; interactions were analyzed
with the Protein-Ligand Interaction Profiler (PLIP).
Results: The optimized XGBoost model achieved R? = 0.742, RMSE = 0.615, and MAE =
0.441 (test set) and R? = 0.729 * 0.014 (10-fold cross-validation). Y-randomization confirmed
the model was non-random (z = 38.6). Five approved JAK2 inhibitors (ruxolitinib, fedratinib,
pacritinib, momelotinib, baricitinib) were recovered within the applicability domain with high
predicted plIC50, validating the model. Of 10,795 screened drugs, 3,989 were in-domain and
3,930 novel. In docking, LY-2584702 (-10.7kcal/mol) surpassed all approved drugs, while
Olinciguat and Boditrectinib (-10.2kcal/mol) matched the strongest approved inhibitor
fedratinib, forming the expected ATP-site hinge interactions (e.g., ASP994/SER936/LEU932).
Conclusion: This study presents a repurposing workflow directly comparing predicted
candidates with approved inhibitors, showing that LY-2584702, Olinciguat, and Boditrectinib
have binding potential at least as strong as approved JAK2 drugs. Although computational and
requiring experimental validation, these findings offer priority candidates for JAK2-targeted
repurposing.

Keywords: drug repurposing, JAK2, machine learning, molecular docking, QSAR
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Bromodomain Yapisindaki Korunmus Su Molekiillerinin Mutlak Baglanma Entalpisi Uzerine Etkileri

ipek Saribal*, Asude Sezer?, Ege Altun?, Siileyman Selim Cinaroglu?
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Amag: Hesaplamali ilag kesfinde baglanma enerijisinin tahminlenmesi 6nemli bir zorluk olmaya devam
etmektedir. Bromodomain proteinlerinin baglanma cebindeki korunmus su molekiilleri, protein—ligand
afinitesini diizenleyen kararli hidrojen bagi aglari olusturmaktadir. Bu ¢alismada, alti rijit Gg noktali su
modelinin (TIP3P, SPC, SPC/E, BIND3P, FBAEPS ve OPC3) mutlak baglanma entalpisini (AH) tahminleme
basarisinin deneysel verilere karsi karsilastirmali olarak degerlendirilmesi amacglanmustir.

Yontem: izotermal titrasyon kalorimetrisi (ITC) verisi bulunan, yiiksek ¢dziiniirliiklii on bromodomain—
ligand kompleksinden olusan bir veri seti olusturulmustur. Her sistem icin kompleks, reseptor, ligand
ve ¢Ozlicl olmak lzere dort fiziksel durumda, her su modeliyle onar bagimsiz 100 ns’lik molekiler
dinamik (MD) similasyonu gercgeklestirilmistir. AH, ortalama potansiyel enerjilere dayanan
termodinamik dongi ile AH = (E)kompleks + (E)¢ozlicli — (E)reseptdr — (E)ligand esitligi kullanilarak
hesaplanmistir. Hesaplanan entalpi ayrica Coulomb, Lennard-Jones (LJ) ve bagh (bag gerilmesi, acl
blkiilmesi ve dihedral) bilesenlerine ayristirilmistir.

Bulgular: Alti su modelinin tamaminda hesaplanan AH degerleri deneysel ITC verilerini yeniden
Uretmis; bes sistem deneysel degerlerle yaklasik 1 kcal/mol araliginda uyum gostermistir. Deneysel
verilerle en yiiksek korelasyonu SPC modeli saglamistir. iyi davranan sistemlerde kiimiilatif AH yaklasik
20 ns icinde plato degerine ulasirken (3MXF; deneysel AH = -8,42 kcal/mol), deneysel degeri zayif
tahminlenen komplekslerde sirekli bir kayma gozlenmistir (5DKH; deneysel AH =-13,28 kcal/mol).
Enerji ayristirmasi, LJ etkilesimlerinin entalpiye birincil katkiyi sagladigini, elektrostatik terimlerin ise
sistemden sisteme degistigini gostermistir.

Sonug: Bromodomainlerde AH tahminleri 6ncelikle dispersiyon etkilesimleri tarafindan belirlenmekte,
elektrostatik etkilesimler ise sistemlere 6zgl ince ayar saglamaktadir. Tahmin sapmalari yalnizca
¢Ozlici modelindeki vyetersizliklerden degil, agirlikh olarak konformasyonel 6rnekleme
sinirlamalarindan ve olasi yik hatalarindan kaynaklanmaktadir. Genel olarak SPC modeli, rijit (i¢ noktali
su modelleri arasinda hidrasyonun kritik oldugu termodinamik hesaplamalar icin en glivenilir
parametrizasyonu sunmaktadir.

Anahtar Kelimeler: Bromodomain, ilag Kesfi, Molekiiler Dinamik Simiilasyonu
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Effects of Conserved Water Molecules in the Bromodomain Structure on Absolute Binding Enthalpy
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2Department of Bioengineering, Graduate School of Natural and Applied Sciences, Ege University,
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Aim: In computational drug discovery, predicting binding energetics remains a critical challenge. In
bromodomain proteins, conserved water molecules in the binding pocket form stable hydrogen-
bonding networks that modulate protein—ligand affinity. This study aimed to systematically benchmark
six rigid three-point water models (TIP3P, SPC, SPC/E, BIND3P, FBAEPS and OPC3) for their ability to
reproduce experimental absolute binding enthalpies (AH).

Material and Methods: A curated dataset of ten high-resolution bromodomain-ligand complexes with
available isothermal titration calorimetry (ITC) data was evaluated. For each system and water model,
ten independent 100-ns molecular dynamics (MD) simulations were performed across four physical
states: complex, receptor, ligand and solvent. AH was calculated from mean potential energies using
the thermodynamic cycle AH = (E)complex + (E)solvent - (E)receptor - (E)ligand. The enthalpy was
further decomposed into Coulombic, Lennard-Jones (LJ) and bonded (bond-stretch, angle-bend and
dihedral) contributions.

Results: Across all six water models, calculated AH values reproduced experimental ITC data, with five
systems agreeing within ~1 kcal/mol. The SPC model achieved the highest correlation with experiment.
Cumulative AH plateaued within ~20 ns for well-behaved systems (3MXF; experimental AH = -8.42
kcal/mol), whereas poorly reproduced complexes drifted persistently (5DKH; experimental AH =
-13.28 kcal/mol). Energy decomposition identified LJ contacts as the primary contribution to AH, with
electrostatic terms varying across systems.

Conclusion: AH predictions in bromodomains are primarily governed by dispersion interactions, with
electrostatics fine-tuning individual systems. Prediction discrepancies stem mainly from
conformational sampling limitations rather than solvent model inaccuracies alone, alongside potential
charge errors. Overall, the SPC model provides the most robust parameterization for hydration-critical
thermodynamic calculations within rigid three-point water frameworks.

Keywords: Bromodomains, Drug Discovery, Molecular Dynamics Simulation
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Residue Similarity Index (RSI) Kullanilarak Homolog Proteinlerin Ligand Merkezli Baglanma
Ceplerinin Yapisal Karsilagtirilmasi
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Amag: ilag gelistirme calismalarinda hedef protein ile homolog proteinler arasindaki segiciligin
degerlendirilmesi dnemli bir basamaktir. Homolog proteinlerde baglanma ceplerinin yapisal benzerlik
ve farkliliklarinin belirlenmesi, olasi hedef disi etkilesimlerin dngoriilmesine katki saglayabilir. Ancak
mevcut yontemlerin 6nemli bir kismi baglanma enerjisi hesaplamalarina veya docking analizlerine
dayanmakta olup gozlenen farkliliklarin yapisal nedenlerini agiklamak her zaman kolay olmamaktadir.
Yontem: Bu ¢alismada homolog proteinlerin ligand merkezli baglanma ceplerindeki yapisal farkhliklari
degerlendirmek amaciyla Residue Similarity Index (RSI) yontemi kullanilmistir. Python programlama
dili ile gelistirilen sistem, Protein Data Bank (PDB) ve UniProt verilerini kullanarak ligand cevresindeki
baglanma cebini 3.5-8 A mesafe esikleri ile tanimlamakta ve cep bdlgesine ait aminoasit rezidilerini
homolog protein dizileri ile eslestirmektedir. Elde edilen yapisal farkliliklar BLOSUM®62 benzerligi,
hidrofobiklik, sterik ve elektrostatik 6zellikler ile ligand uzakligi dikkate alinarak RSI skoru ile
degerlendirilmektedir.

Bulgular: Protein Data Bank sistemine 7VSI kodu ile kayitl sodyum glukoz ko-transporter 2 (SGLT2)
proteini secilerek yapilan denemelerde sistem, empagliflozin baglanma cebini belirleyerek cep
bolgesindeki aminoasit rezidilerini analiz etmis, RSI skorunu hesaplayabilmis ve diger SGLT
homologlari ile karsilastirma yapabilmistir.
Sonug: Sonug olarak RSI yaklasimi, homolog proteinlerde baglanma cebi farkhliklarinin agiklanabilir ve
hizli bicimde degerlendirilmesine olanak saglamaktadir. Yapisal analizler ile ligand baglanma ceplerine
iliskin ozelliklerin birlikte degerlendirilmesi, protein seciciliginin yorumlanmasina ve ila¢ gelistirme
calismalarinda 6n degerlendirme siireclerine katki saglayabilecek bir yaklasim sunmaktadir.

Anahtar Kelimeler: Baglanma cebi, homolog proteinler, protein-ligand etkilesimleri, Residue Similarity
Index (RSI), yapisal biyoinformatik
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Structural Comparison of Ligand-Centered Binding Pockets in Homologous Proteins Using the
Residue Similarity Index (RSI)
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2Ankara University Faculty of Pharmacy Department of Pharmacology; Ankara University Graduate
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Aim: Target selectivity among homologous proteins is a critical consideration in drug discovery.
Identifying structural similarities and differences within ligand-centered binding pockets may
contribute to the prediction of potential off-target interactions. However, existing approaches mainly
rely on binding energy calculations or docking analyses, which do not always explain the structural
basis of the observed differences. This study aimed to evaluate structural differences in ligand-
centered binding pockets of homologous proteins using the Residue Similarity Index (RSI).
Materials and Methods: A computational framework developed in Python and based on the Residue
Similarity Index (RSI) was developed to compare ligand-centered binding pockets among homologous
proteins. Using data obtained from the Protein Data Bank (PDB) and UniProt, the system identifies
binding-pocket residues within 3.5-8 A of the ligand and maps them onto homologous protein
sequences. Structural differences are quantified by integrating BLOSUM®62 similarity, hydrophobic,
steric, and electrostatic properties together with ligand-distance weighting to generate an RSI score.
Results: Analyses performed using the sodium-glucose cotransporter 2 (SGLT2) structure (PDB ID:
7VSI) demonstrated that the system successfully identified the empagliflozin binding pocket, analyzed
ligand-centered pocket residues, calculated RSI scores, and enabled structural comparison among
homologous SGLT proteins.
Conclusion: The RSI approach provides an explainable and efficient framework for evaluating
structural differences in ligand-centered binding pockets of homologous proteins. Integrating
structural characteristics of binding pockets may facilitate the interpretation of protein selectivity and
support early-stage structure-based drug discovery studies.

Keywords: Homologous proteins, ligand-centered binding pocket, Residue Similarity Index (RSI),
structure-based drug discovery, structural bioinformatics
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Cok olgekli Hiicre Korelasyonu ve Etkilesim Entropisi Yontemlerinin Biyomolekiiler Sistemlere
Uygulanmasi
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Amag: Protein—ligand baglanmasinin giictinii belirleyen baglanma serbest enerjisi, entalpik ve entropik
katkilarin toplamidir. Konformasyonel serbestlik ve ¢ozlici diizenlenmesini iceren entropi terimi,
baglanma glicl ve seciciligi acisindan belirleyicidir; ancak glivenilir bicimde hesaplanmasi zordur. Cok
Olcekli hiicre korelasyonu (Multiscale Cell Correlation, MCC) entropiyi kuvvet ve tork kovaryans
matrisleri ile koordinasyon ve konformasyon dagilimlarindan hesaplarken, etkilesim entropisi
(Interaction Entropy, IE) entropik katkiyi dogrudan etkilesim enerijisi dalgalanmalarindan elde eder. Bu
calismada, farkli temellere dayanan bu iki yontemin performansi deneysel verilerle karsilastirilarak
degerlendirilmistir.

Yontem: On bromodomain-ligand sistemi icin TIP3P su modeli kullanilarak molekiler dinamik (MD)
simulasyonlari gerceklestirilmis, her sistem icin ¢oklu tekrar Gretilmistir. Baglanma entropisi (TAS), IE
icin gmx_MMPBSA araylzi, MCC icin ise literatlirde sinirl sayida calismada kullaniimis olan
CodeEntropy araci ile hesaplanmistir. Elde edilen degerler deneysel TAS verileriyle karsilastiriimis;
uyum, Pearson korelasyon katsayisi, ortalama karesel hatanin karekéki (RMSE) ve ortalama mutlak
hata (MAE) ile nicel olarak degerlendirilmistir.

Bulgular: MCC yontemi deneysel verilerle en tutarli sonuglari vermistir (Pearson r =-0,49; RMSE = 6,62
kcal/mol; MAE = 5,43 kcal/mol). Buna karsilik IE yontemi belirgin bicimde daha blylik sapmalar
gostermis, ikinci mertebe (C2) dizeltmesi ise incelenen sistemlerin besinde yakinsama
saglayamamistir. Bu durum, dalgalanma temelli yaklasimlarin yeterli 6rneklemeye olan yiksek
duyarhhigini ortaya koymaktadir. MCC hesaplamalarinda konfiglirasyonel entropi kararli bicimde elde
edilmis; ancak su entropisinin tam olarak dahil edilmesi hesaplama agisindan sinirlayici olmustur.
Sonug: Bulgular, konfiglirasyonel entropiye dayali MCC yonteminin baglanma entropisini tahmin
etmede daha kararli ve deneysel verilerle daha uyumlu oldugunu gostermektedir. Yontem secimi,
hesaplanan entropik katkinin glivenilirligi Gizerinde belirleyici bir etkiye sahiptir. Su entropisi katkisinin
tam olarak hesaba katilmasi, gelecek calismalar icin umut verici bir yon olarak 6ne ¢cikmaktadir.

Anahtar Kelimeler: Protein—ligand etkilesimleri, Molekuler dinamik simiilasyonu, Baglanma entropisi,
Cok olcekli hiicre korelasyonu, Termodinamik

237



8. ULUSLARARASI KATILIMLI VE
37. ULUSAL BIYOFiziK it

KONGRESS

ANKARA UNIVERSITESI TIP FAKULTESI

¥ MORFOLOJI KAMPUST nyOfIZI k2026.ankara.edu.tr

P29
Benchmarking of Multiscale Cell Correlation and Interaction Entropy Methods in Biomolecular
Systems

Asude Sezer?, ipek Saribal?, Ege Altun?, Siileyman Selim Cinaroglu?

!Department of Bioengineering, Instute of Science, Ege University, lzmir, Turkiye
2Department of Biotechnology, Instute of Science, Ege University, lzmir, Turkiye
3Department of Bioengineering, Faculty of Engineering, Ege University, lzmir, Turkiye

Aim: Protein—ligand binding underlies many biological processes, and the binding free energy
governing binding strength is the sum of enthalpic and entropic contributions. The entropy term,
involving conformational freedom and solvent reorganization, is decisive for binding strength and
selectivity, yet difficult to compute reliably. Multiscale cell correlation (MCC) calculates entropy from
force and torque covariance matrices together with coordination and conformation distributions,
whereas interaction entropy (IE) computes the entropic contribution directly from interaction energy
fluctuations. This study evaluates these two differently grounded methods through comparison with
experimental data.
Materials and Methods Molecular dynamics (MD) simulations were performed for ten protein—ligand
systems (Figure 1) using the TIP3P water model, with multiple replicates per system. Binding entropy
(TAS) was calculated using the gmx_MMPBSA interface for interaction entropy and the CodeEntropy
tool — so far used in only a few studies — for MCC. Values were compared with experimental TAS
data, with agreement quantified using the Pearson correlation coefficient, root-mean-square error
(RMSE), and mean absolute error (MAE).
Results: MCC yielded the most consistent agreement with experiment (Pearson r =-0.49; RMSE = 6.62
kcal/mol; MAE = 5.43 kcal/mol; Figure 2). In contrast, interaction entropy showed substantially larger
deviations (Figure 3), and its second-order (C2) correction failed to converge in five systems, producing
unreliable results. This highlights the sensitivity of fluctuation-based approaches to adequate
sampling. In the MCC calculations, configurational entropy was obtained stably; however, full inclusion
of water entropy was computationally limiting, and incorporating this term is expected to improve
agreement with experiment.
Conclusion: The findings indicate that MCC, based on configurational entropy, provides more stable
predictions of binding entropy in biomolecular systems, in closer agreement with experiment. Method
selection decisively affects the reliability of the estimated entropic contribution. Full incorporation of
the water entropy contribution stands out as a promising direction for future work.

Keywords: Protein—ligand interactions, Molecular dynamics simulation, Binding entropy, Multiscale
cell correlation, Thermodynamics
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Alkollii iceceklerde metanoliin hizli saptanmasina yénelik kolorimetrik dipstick testinin gelistirilmesi
ve On validasyonu
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Amag: Bu calismada, alkolll iceceklerdeki metanoli cihaz gerektirmeden, hizli ve disiik maliyetle
saptayan kolorimetrik bir dipstick testi gelistirmeyi ve 6n analitik performansini degerlendirmeyi
amacladik. Test, metanoli kalitatif ya da yari-kantitatif olarak belirleyecek bicimde tasarlandi.
Yontem: Testin temelini alkol oksidaz (AOx), formaldehit dehidrojenaz (FDH) ve diaforaz enzimlerinden
olusan bir reaksiyon zinciri olusturuyor; bu zincir, nikotinamid adenin dinlikleotid (NAD*) ve nitro blue
tetrazolium (NBT) ile kart test formatina aktarildi. Reaktiflerin strip Uzerindeki yerlesimini ve
hacimlerini optimize ettikten sonra, testi %10, %20, %30, %40 ve %50 metanol iceren 6rneklerde, her
konsantrasyon igin en az bes tekrarla inceledik. Ozgiilliik icin %5-50 araliginda etanol, izopropanol ve
etilen glikoliin yani sira bira, raki ve votka érneklerini kullandik. On validasyonda, %40 etanol icinde
10-80 mg/dL arasinda sekiz metanol duzeyini her biri icin 10 strip ile test ettik ve 60 mg/dL degerini
esik olarak belirledik. Presizyonu ise 40 ve 80 mg/dL diizeylerinde, ayni giin bes tekrarla ve Ug¢ ayr
glinde yaptigimiz dlclimlerle degerlendirdik.

Bulgular: Metanol konsantrasyonu yikseldikge strip Uzerindeki mor rengin yogunlugu artti. %10
metanolde renk soluk kalsa da gozle ayirt edilebiliyordu; %40-50 araliginda ise hizli ve homojen gelisti.
Buna karsilik etanol, izopropanol, etilen glikol ve gercek icecek orneklerinde belirgin mor renk
olusmadi. Esik degerin altindaki 6rneklerin biyik bolimi negatif, 60 mg/dL Gizerindekilerin tamami
pozitif bulundu; yanhs negatif oranini %5'in altinda tutacak kosullar saglandi. Renk yanitlari hem ayni
glin hem glinler arasi 6lciimlerde tutarliydi. Ayrica yari-kantitatif degerlendirme icin bir referans renk
skalasi olusturduk.

Sonug: Gelistirdigimiz dipstick sistemi, alkolll iceceklerdeki metanoliin hizli ve segici saptanmasi igin
umut verici bir prototiptir. Enzimatik sinyal déntsiimini kolorimetrik okuma ve kapiler akis temelli bir
platformla birlestiren bu yaklasim, biyofiziksel 6lctiim ilkelerine dayanan gorsel ve yari-kantitatif bir tani
aract sunmaktadir. Analitik performansin kesinlesmesi icin referans yontemlerle karsilastirma ve
kapsamli validasyon gereklidir.

Anahtar kelimeler: Metanol, dipstick test, kolorimetrik analiz, alkolli icecek, yéntem validasyonu
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P30
Development and preliminary validation of a colorimetric dipstick test for rapid detection of
methanol in alcoholic beverages

Devrim Saribal®, Fatma Sinem Hocaoglu?

Istanbul University-Cerrahpasa, Cerrahpasa Facultly of Medicine, Department of Biophysics, Istanbul,
Turkiye
2Elab Laboratory, Istanbul, Tiirkiye

Aim: We developed a rapid, low-cost, instrument-free colorimetric dipstick test for detecting methanol
in alcoholic beverages and assessed its preliminary analytical performance. The test was designed to
identify methanol qualitatively or semi-quantitatively.

Materials and Methods: The test is built around an enzymatic cascade of alcohol oxidase (AOx),
formaldehyde dehydrogenase (FDH), and diaphorase, transferred to a card-based format using NAD*
and nitro blue tetrazolium (NBT). After optimizing reagent placement and volumes on the strip, we
evaluated performance in samples containing 10%, 20%, 30%, 40%, and 50% methanol, with at least
five replicates each. Specificity was tested against 5-50% ethanol, isopropanol, and ethylene glycol,
plus real beverages including beer, raki, and vodka. For preliminary validation, we tested eight
methanol levels from 10 to 80 mg/dL in 40% ethanol, using 10 strips per level, with 60 mg/dL as the
threshold. Precision was assessed at 40 and 80 mg/dL through 5 same-day replicates and
measurements on three separate days.

Results: Purple color intensity on the strip increased with methanol concentration. At 10% methanol
the color was faint but visually distinguishable, whereas at 40-50% it developed rapidly and uniformly.
In contrast, ethanol, isopropanol, ethylene glycol, and the real beverage samples produced no
appreciable purple color. Most samples below the threshold read negative, while every sample above
60 mg/dL was positive, and conditions kept the false-negative rate below 5%. Color responses stayed
consistent within and between days. We also prepared a reference color scale for semi-quantitative
reading.

Conclusion: The dipstick system we developed is a promising prototype for the rapid and selective
detection of methanol in alcoholic beverages. By combining enzymatic signal transduction with
colorimetric readout on a capillary-flow-based platform, this approach offers a visual and semi-
guantitative diagnostic tool grounded in biophysical measurement principles. Comparison with
reference methods and comprehensive validation are required to establish its analytical performance.

Keywords: Methanol, dipstick test, colorimetric analysis, alcoholic beverage, method validation
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P31
PF-622, Siyatik Sinir Mangeti Modelinde CB1 Reseptoriiniin Aktivasyonu ve TRPV1 Reseptoriiniin
inhibisyonu Yoluyla Mekanik Antihiperaljezik Etki Sergilemektedir

Batuhan Bilgin!, Munevver Gizem Hekim?, Zeynep Dila 0z%, Mehmet Tahir Husunet®, Omer Erdogan®,
Mete Ozcan®

Selcuk Universitesi Tip Fakiiltesi, Biyofizik Anabilim Dali, Konya, Tiirkiye

2Firat Universitesi Tip Fakiiltesi, Fizyoloji Anabilim Dali, Elazig, Tiirkiye

3Gaziantep islam Bilim ve Teknoloji Universitesi Tip Fakiiltesi, Tibbi Genetik Anabilim Dali, Gaziantep,
Turkiye

“*Gaziantep islam Bilim ve Teknoloji Universitesi Tip Fakiiltesi, Tibbi Biyokimya Anabilim Dali,
Gaziantep, Turkiye

SFirat Universitesi Tip Fakdltesi, Biyofizik Anabilim Dali, Elazig, Tiirkiye

Amag: Mekanik kompresyonun neden oldugu néropatik agri, klinik uygulamada sikga karsilasilan bir
sorundur. Yag asidi amid hidrolaz (FAAH) enziminin, viicudun endojen analjezik sistemini olusturan
endokannabinoidlerin parcalanmasindan sorumlu oldugu bilinmektedir. Bununla birlikte, mekanik sinif
FAAH inhibitorlerinden biri olan PF-622'nin siyatik sinir manseti modelinde mekanik hiperaljezi
Gzerindeki etkisi, hald ¢cozlilmemis bir bilimsel bosluk olarak varligini stirdiirmektedir. Bu calisma, PF-
622’nin siyatik sinir manseti modelinde mekanik agri davranisi tizerindeki etkisini ve bu etkinin altinda
yatan olasi mekanizmalari arastirmayi amaclamaktadir.
Yéntem: 49 saglkl BALB/c farede hot plate testi uygulanarak agri esigi belirlendi. Sham grubu harig
olmak tizere 80 BALB/c farede siyatik sinir manset modeli olusturuldu. Farelere PF-622 intraperitoneal
(ip) yolla uygulandi ve mekanik agri esikleri elektronik von Frey testi kullanilarak olctldi. Mekanistik
calisma olarak, kapsaisin tarafindan indiiklenen nosiseptif tepki ve CB1 reseptor antagonisti AM-251
kullanildi. Serumdaki endokannabinoid anandamid diizeyi ELISA kullanilarak degerlendirildi. Ayrica,
tim  farelerde rota rod testi kullanilarak  motor  koordinasyon degerlendirildi.
Bulgular: Siyatik sinir manseti modelinde, PF-622'nin delta geri ¢ekilme esiginde istatistiksel olarak
anlamh bir artis sergiledigi gorilmustir. AM-251 uygulamasi, PF-622’nin mekanik analjezik etkisini
istatistiksel olarak anlamli bir sekilde azaltmistir. Siyatik sinir manseti modelinde, PF-622 grubunda
kontrol grubuna kiyasla AEA diizeylerinde istatistiksel olarak anlamli bir artis gézlemlenmistir. TRPV1
reseptori lzerinde antagonistik bir etki gostererek, PF-622, kronik siyatik sinir kompresyonuyla iliskili
noropatik agrida kapsaisin kaynakli nosisepsiyonu azaltir. Molekiiler baglanma ¢alismalari, PF-622'nin
TRPV1 kanalina ylksek afiniteyle baglandigini gOstermistir.
Sonug: PF-622’nin endokannabinoid ile iligkili ve TRPV1 reseptori aracili yolaklar yoluyla mekanik
noropatik agriyi azalttigi gercegi, bu maddenin umut verici bir alternatif oldugunu gostermektedir.

Bu calisma, Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) tarafindan desteklenmistir
(Proje No: 2245878)

Anahtar Kelimeler: Siyatik sinir manset modeli, PF-622, FAAH, CB1, TRPV1
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PF-622 Exhibits A Mechanical Antihyperalgesic Effect In The Sciatic Nerve Cuff Model Through CB1
Activation and TRPV1 Inhibition
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ISelcuk  University Faculty of Medicine, Department of Biophysics, Konya, Turkiye
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“Gaziantep Islam Science and Technology University Faculty of Medicine, Department of Medical
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°Firat University Faculty of Medicine, Department of Biophysics, Elazig, Turkiye

Aim: Exposure to neuropathic pain caused by mechanical compression is a common problem
encountered in clinical practice. Fatty acid amide hydrolase (FAAH) enzyme is known to be responsible
for the breakdown of endocannabinoids, which constitute the body’s endogenous analgesic system.
However, the effect of PF-622—a member of the mechanical class of FAAH inhibitors—on mechanical
hyperalgesia in the sciatic nerve cuff model remains an unresolved scientific gap. This study aims to
investigate the effect of PF-622 on mechanical pain behavior in the sciatic nerve cuff model and the
potential mechanisms underlying this effect.
Materials and Methods: The pain threshold was determined by performing a hot-plate test on 49
healthy BALB/c mice. A sciatic nerve cuff model was established in 80 BALB/c mice, excluding the sham
group. PF-622 was administered intraperitoneally (ip) to mice, and mechanical pain thresholds were
measured using the electronic von Frey test. As mechanical study, nociception induced by the capsaicin
and CB1 receptor antagonist AM-251 was used. The level of the endocannabinoid anandamide in
serum was assessed using ELISA. In addition, motor coordination was assessed in all mice using the
rota rod test.
Results: In the sciatic nerve cuff model, PF-622 exhibited a statistically significant increase in the delta
withdrawal threshold. The application of AM-251 statistically significantly reduced the mechanical
analgesic effect of PF-622. In the sciatic nerve cuff model, a statistically significant increase in AEA
levels was observed in the PF-622 group compared to the control group. By exerting an antagonistic
effect on the TRPV1 receptor, PF-622 reduces capsaicin-induced nociception in neuropathic pain
associated with chronic sciatic nerve compression. Molecular binding studies have shown that PF-622
binds to the TRPV1 channel with high affinity.
Conculusion: The fact that PF-622 reduces mechanical neuropathic pain through endocannabinoid-
related and TRPV1 receptor-mediated pathways suggests that it is a promising alternative.

This study was sponsored by the Scientific and technological Research Council of Turkiye (TUBITAK,
Turkiye, Project no: 2245878)

Keywords: Sciatic nerve cuff model, PF-622, FAAH, CB1, TRPV1
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P32
Fotobiyomodiilasyonun menadion kaynakh oksidatif strese karsi hiicresel etkilerinin incelenmesi

Diyar Ozalp?, Fatih S6zdutmaz?, Giilsima Topcu?, Mahmut Alp Kilig?
'Aydin Adnan Menderes Universitesi Tip Fakiiltesi Aydin, Tiirkiye
2Aydin Adnan Menderes Universitesi Tip Fakiiltesi Biyofizik A.D, Aydin, Tiirkiye

Amag: Oksidatif stres, ROS Uretimi ile antioksidan savunma sistemleri arasindaki dengesizlik sonucu
ortaya cikan ve biyomolekiillere zarar veren bir durumdur. Fotobiyomodiilasyon (FBM), mitokondriyal
aktiviteyi ve antioksidan enzim ekspresyonunu modiile ederek koruyucu etki gdsterebilmektedir. Bu
¢alismada, immortalized human astrocyte (IHA) hiicrelerinde menadion ile olusturulan oksidatif stres
modelinde 671 nm, 5 J/cm? FBM'in ROS diizeyleri ile SOD ve GPx gen ekspresyonu Uzerindeki etkisi
arastirilmistir.

Yontem: Hicreler kuyu basina 50.000 hiicre olacak sekilde ekilmistir. Menadionun sitotoksik etkisi, 2—
50 uM doz araliginda 1 saatlik uygulama sonrasi DAPI boyamasiyla belirlenmistir (grup basina n=15; 3
kuyu x 5 gorintd, Kruskal-Wallis testi). Akut sitotoksisite olusturmayan 5 uM doz secilerek kontrol,
menadion, lazer ve lazer+menadion gruplari olusturulmustur. DHE floresan analizinde grup basina n=4
(4 kuyu x 1 gorunti, Kruskal-Wallis + Dunn's post-hoc); SOD/GPx qRT-PCR analizinde grup basina n=3
bagimsiz  kuyu oOrnegi (duplike reaksiyon, GPx icin one-way ANOVA) kullaniimistir.
Bulgular: Doz belirlemede gruplar arasinda anlamli fark saptanmis (p=0.012), yalnizca 50 uM ile 5 uM
arasinda anlamli fark bulunmustur (p=0.016). DHE analizinde menadion grubu kontrole gére anlamli
yiksek ROS diizeyi gostermistir (p<0.0001). Lazer (p<0.001) ve lazer+menadion (p<0.05) gruplari,
menadion grubuna kiyasla anlaml diisiik DHE yogunlugu sergilemis; bu iki grup kontrolden anlamli
farkhlasmamistir. SOD fold-change degerleri menadion grubunda dusilik (0.563), lazer (1.581) ve
lazer+menadion (1.487) gruplarinda kontrole (1.073) yakin veya Uzerinde bir egilim gostermistir.
GPx'te kontrol, menadion, lazer ve lazer+menadion gruplari arasinda herhangi bir fark saptanmamistir
(p=0.92).

Sonug: DHE floresan analizine gére, 671 nm 5 J/cm? FBM uygulamasi menadion kaynakli ROS artisini
kontrol diizeyine yakin bir seviyeye geri ¢ekmistir. SOD ekspresyonunda goézlenen artis egilimi bu
bulguyla biyolojik olarak tutarl gériinmekle birlikte istatistiksel anlamliliga ulasmamistir; GPx'te ise
herhangi bir farklilk gézlenmemistir. Bu sinirliliklar, daha genis 6rneklemli ¢alismalarla desteklenmesi
gerektigine isaret etmektedir.

Bu calisma 1919B012418523 numarali TUBITAK 2209 proje ile desteklenmistir.

Anahtar Kelimeler: Fotobiyomodiilasyon, mendion, oksitatif stress
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Investigation of the cellular effects of photobiomodulation against menadione-induced oxidative
stress

Diyar Ozalp?, Fatih S6zdutmaz?, Giilsima Topcu?, Mahmut Alp Kilig?
'Aydin Adnan Menderes Unlverstly Faculty of Medlcme, Aydin, Tarkiye
2Aydin Adnan Menderes Universtiy Faculty of Medicine Depstment Biophysics, Aydin, Tiirkiye

Aim: Oxidative stress arises from an imbalance between ROS production and antioxidant defense,
damaging biomolecules. Photobiomodulation (PBM) can exert protective effects by modulating
mitochondrial activity and antioxidant enzyme expression. This study investigated the effect of 671
nm, 5J/cm? PBM on ROS levels and SOD/GPx gene expression in a menadione-induced oxidative stress
model in immortalized human astrocyte (IHA) cells.
Materials and Methods: Cells were seeded at 50,000 cells/well. Menadione cytotoxicity was assessed
across a 2-50 uM range after 1-hour exposure via DAPI staining (n=15/group; 3 wells x 5 images,
Kruskal-Wallis test). The 5 uM dose, causing no acute cytotoxicity, was selected for control,
menadione, laser, and laser+menadione groups. DHE fluorescence analysis used n=4/group (4 wells x
1 image, Kruskal-Wallis with Dunn's post-hoc); SOD/GPx qRT-PCR used n=3 independent well
samples/group (duplicate reactions, one-way ANOVA for GPx).
Results: Dose-finding showed a significant overall difference (p=0.012), with only the 50 uM vs. 5 uM
comparison reaching significance (p=0.016). DHE fluorescence was significantly higher in the
menadione group than in controls (p<0.0001). Both laser (p<0.001) and laser+menadione (p<0.05)
groups showed significantly lower DHE intensity than the menadione group, with neither differing
significantly from control. SOD fold-change was lower in the menadione group (0.563) than in control
(1.073), while laser (1.581) and laser+menadione (1.487) groups trended toward or above control
values. No differences were observed across groups for GPx (p=0.92).
Conclusion: Based on DHE fluorescence, 671 nm, 5 J/cm? PBM brought menadione-induced ROS levels
back toward control levels. This finding appeared biologically consistent with an upward trend in SOD
expression, though this did not reach statistical significance; no difference was observed for GPx. These
limitations point to the need for studies with larger sample sizes.

This study was supported by the TUBITAK 2209 project numbered 1919B012418523.

Keywords: Menadione, oxidative stress, photobiomodulation
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Gestasyonel Diyabet Mellitus'ta Kiigiik Humanin Benzeri Peptitlerin Plasental Ekspresyonundaki
Degisiklikler

Sude Daglit, Merve Ece Oyur?, Bedircan Turan?, Aysegiil Tirkkol!, Umut Kerem Kolag!
'Aydin Adnan Menderes Universitesi, Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali, Aydin, Tiirkiye

Amag: Gestasyonel diyabet mellitus (GDM), maternal insiilin direnci ve hiperglisemi ile karakterize olup
plasental mitokondriyal fonksiyon bozukluklariyla iliskilendirilmektedir. Mitokondriyal 16S rRNA
bolgesinden kodlanan kiiglik Humanin-benzeri peptitler (SHLP1-6), metabolik diizenleme ve hiicresel
korunmada rol alan mitokondri kaynakli peptitlerdir. Ancak GDM'li gebeliklerde plasental SHLP1-6
ekspresyonu daha o©nce degerlendirilmemistir. Bu calismada GDM'de plasental SHLP1-6
ekspresyonunun belirlenmesi ve maternal metabolik parametrelerle iliskisinin arastirilmasi amaclandi.
Yontem: Calismaya sezaryen ile dogum yapan 19 GDM tanili ve 20 saglikli gebe dahil edildi. Plasenta
dokularindan izole edilen total RNA kullanilarak SHLP1-6 mRNA ekspresyonu kantitatif gercek zamanli
polimeraz zincir reaksiyonu (qPCR) ile degerlendirildi. Maternal aclk glukozu, aclik insilini, HbAlc ve
HOMA-IR degerleri kaydedildi. Ayrica Humanin ve SHLP2 protein diizeyleri serum ve plasenta
orneklerinde enzim baglanti immiinosorbent test (ELISA) yontemiyle analiz edildi. Gruplar arasi
karsilastirmalar ve korelasyon analizleri gerceklestirildi.
Bulgular: GDM grubunda SHLP ailesine ait transkriptlerin plasental ekspresyon dizeyleri kontrol
grubuna gore anlamli olarak azaldi (P<0.05). Dusiuk SHLP ekspresyonu, artmis HbAlc ve HOMA-IR
degerleri ile negatif iliski gosterirken, yenidogan dogum agirhgi ile anlamli iliski (P<0.05) saptandi.
Humanin ve SHLP2 protein diizeyleri de GDM grubunda hem maternal serumda hem de plasenta
dokusunda anlamh olarak daha duslik bulundu (P<0.05).
Sonu¢: GDM'de plasental SHLP ekspresyonunun belirgin sekilde azaldigi ve maternal metabolik
durumla yakindan iliskili oldugu gosterildi. Gen ekspresyonu ile protein diizeyindeki bulgular birlikte
degerlendirildiginde, mitokondri kaynakli peptitlerin diyabetik gebelikte plasental metabolik
adaptasyonda rol oynayabilecegi ve GDM'nin molekiiler mekanizmalarinin anlasilmasina katki
saglayabilecegi dislintlmektedir.

Anahtar Kelimeler: Gestasyonel diabetes mellitus, plasenta, kiigiik Humanin-benzeri peptitler, insilin
direnci
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Altered placental expression of small humanin-like peptides in gestational diabetes mellitus

Sude Daglit, Merve Ece Oyur?, Bedircan Turan?, Aysegiil Tirkkol!, Umut Kerem Kolag!
!Department of Medical Biology, Faculty of Medicine, Aydin Adnan Menderes University, Aydin,
Turkiye

Amag: Gestational diabetes mellitus (GDM) is characterized by maternal insulin resistance and
hyperglycemia and is associated with placental mitochondrial dysfunction. Small Humanin-Like
Peptides (SHLP1-6), encoded within the mitochondrial 16S rRNA region, are mitochondria-derived
peptides involved in cellular protection and metabolic regulation. However, placental SHLP1-6
expression has not previously been investigated in GDM. This study aimed to determine placental
SHLP1-6 expression and evaluate its association with maternal metabolic parameters.
Materials and Methods: Placental tissues were obtained from 19 women with GDM and 20 healthy
pregnant women following cesarean delivery. Total RNA was isolated from placental tissues, and
SHLP1-6 mRNA expression levels were analyzed by quantitative real-time Polymerase Chain Reaction
(qPCR). Maternal fasting glucose, fasting insulin, HbAlc, and HOMA-IR values were recorded. Humanin
and SHLP2 protein levels were measured in maternal serum and placental samples using ELISA. Group
comparisons and correlation analyses were performed.
Results: Placental expression of SHLP family transcripts was significantly decreased in the GDM group
compared with controls (P<0.05). Reduced SHLP expression was associated with higher HbAlc and
HOMA-IR values and was significantly related to increased neonatal birth weight. Humanin and SHLP2
protein levels were also significantly lower in both maternal serum and placental tissues from women
with GDM (P<0.05).
Conclusions: Placental SHLP expression is markedly reduced in GDM and is closely associated with
maternal metabolic status. The agreement between gene expression and protein findings suggests
that impaired mitochondria-derived peptide signaling may contribute to placental metabolic
adaptation during diabetic pregnancy and provides further evidence supporting the biological
relevance of SHLPs in GDM.

Keywords: Gestational diabetes mellitus, placenta, small humanin-like peptides, insulin resistance
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Resveratrol ve Ekstraselliler ATP’nin MCF-7 Meme Kanseri Hiicrelerindeki Antitimor Etkileri
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Amag: Meme kanseri hiicreleri kontrolsiiz ¢ogalmalari ve apoptoza direng gdstermeleri nedeniyle
kontrol altina alinmasi zor olan hiicrelerdir. Uziim kabugu, cekirdegi ve yer fistigi gibi bitkilerde bulunan
bir bilesik olan resveratroliin antitimor etkileri, meme kanseri ve farkli hiicre modellerinde
gosterilmistir ancak timor mikrocevresinde purinerjik reseptorler araciligiyla hiicre proliferasyonu,
apoptozu ve migrasyonu dizenledigi bilinen ekstraselliiler adenozin trifosfat (ATP) ile birlikte
uygulanmasinin meme kanseri hiicreleri tGzerindeki etkileri henliz tam olarak aydinlatiimamistir. Bu
calismada resveratrol, ekstrasellliler ATP ve resveratrol-ATP kombinasyonunun MCF-7 meme kanseri
hiicrelerinde hiicre canlihgl, apoptotik niikleer degisiklikler ve hiicre gocl Uzerindeki etkilerinin
degerlendirilmesi amaclanmistir.
Yontem: MCF-7 meme kanseri hicreleri resveratrol, ekstrasellliler ATP ve resveratrol-ATP
kombinasyonu ile muamele edilmis; hiicre canlihgi MTT yontemiyle, apoptotik niikleer degisiklikler
Hoechst 33258 floresan boyamasiyla ve hiicre migrasyonu yara iyilesme (scratch) testi ile
degerlendirilmistir.

Bulgular: Bulgular, resveratrol uygulamasinin MCF-7 hiicrelerinde hicre canliligini azalttigini
gostermistir. Hoechst 33258 ile gerceklestirilen floresan boyama sonucunda, uygulama gruplarinda
kromatin kondensasyonu ve niikleer morfolojik degisikliklerle uyumlu bulgular gézlenmis ve bu
degisikliklerin apoptotik slreci destekledigi degerlendirilmistir. Ayrica resveratrol, ekstrasellliler ATP
ve kombinasyon uygulamalarinin hiicre migrasyonu Uzerinde farklh diizeylerde etkiler olusturdugu
belirlenmistir.

Sonug: Elde edilen bulgular, resveratrol ve ekstraselliler ATP’nin tek basina veya birlikte
uygulanmasinin MCF-7 hiicrelerinde hicre canhligl, apoptotik niikleer morfoloji ve migrasyon
ozelliklerini degistirebilecegini gostermektedir. Timor mikrogevresinde hiicre hasari, hipoksi ve
metabolik stres sonucunda biriken ekstraselliler ATP, purinerjik reseptorler araciligiyla kanser
hiicrelerinin proliferasyonunu, migrasyonunu, sagkalimini ve hiicre 6liim yanitlarini diizenleyen 6nemli
bir sinyal molekiltudir. Bu nedenle calismada gézlenen ATP ile iliskili niikleer ve hiicresel degisiklikler,
timor mikrogevresindeki purinerjik sinyallemenin MCF-7 hiicre davranisini ve resveratrol yanitini
modiile edebilecegini distindliirmektedir.
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Antitumor Effects of Resveratrol and Extracellular ATP on MCF-7 Breast Cancer Cells

Sezin Ozdemir?, Miige Giilcihan Onal?, Armagan Akkus®

!Gevher Nesibe Genome and Stem Cell Institute, Department of Molecular Biology and Genetics,
Erciyes University, Kayseri, Turkiye

2Faculty of Medicine, Department of Medical Biology, Erciyes University, Kayseri, Turkiye
3Faculty of Medicine, Department of Biophysics, Erciyes University, Kayseri, Turkiye

Aim: Breast cancer cells are difficult to control because of their uncontrolled proliferation and
resistance to apoptosis. The antitumor effects of resveratrol, a compound found in plants such as grape
skin, grape seeds, and peanuts, have been demonstrated in breast cancer and other cell models.
However, the effects of its co-administration with extracellular adenosine triphosphate (ATP), which
regulates cell proliferation, apoptosis, and migration through purinergic receptors in the tumor
microenvironment, have not been fully elucidated. This study evaluated the effects of resveratrol,
extracellular ATP, and their combination on cell viability, apoptotic nuclear alterations, and cell
migration in MCEF-7 breast cancer cells.
Materials and Methods: MCF-7 breast cancer cells were treated with resveratrol, extracellular ATP, or
their combination. Cell viability was assessed using the MTT assay, apoptotic nuclear alterations by
Hoechst 33258 fluorescent staining, and cell migration by the wound healing (scratch) assay.
Results:Resveratrol treatment reduced cell viability in MCF-7 cells. Hoechst 33258 fluorescent staining
revealed chromatin condensation and nuclear morphological alterations in the treatment groups,
consistent with apoptosis. In addition, resveratrol, extracellular ATP, and their combination exerted
different effects on cell migration.
Conclusion: The findings indicate that resveratrol and extracellular ATP, administered alone or in
combination, may alter cell viability, apoptotic nuclear morphology, and migration in MCF-7 cells.
Extracellular ATP, which accumulates in the tumor microenvironment as a result of cell damage,
hypoxia, and metabolic stress, is an important signaling molecule regulating cancer cell proliferation,
migration, survival, and cell death responses through purinergic receptors. Therefore, the ATP-related
nuclear and cellular alterations observed in this study suggest that purinergic signaling in the tumor
microenvironment may modulate MCF-7 cell behavior and the response to resveratrol.

Keywords: apoptosis, cell viability, extracellular ATP, MCF-7, resveratrol
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P35
Python Tabanli Otomatize Bir Yazilim ile Kardiyomiyosit Hiicre i¢i Kalsiyum Dinamiklerinin Analizi

Mehmet Muhsin Nuri Sahin?, Erkan Tuncay?

'Ankara Universitesi Tip Fakdltesi, Biyofizik ~ Anabilim Dali, Ankara, Turkiye
2Ankara Universitesi Tip Fakdiltesi, Biyofizik Anabilim Dali, Disiplinlerarasi Sinirbilimleri Anabilim Dali,
Ankara, Turkiye

Amag: Hicre i¢i Ca?* dinamiklerinin analizi, kardiyomiyosit fonksiyonlarinin degerlendiriimesinde
temel bir yontemlerden biridir. Ancak bircok floresan goriintiileme sistemi, ayrintili sinyal analizi icin
yerlesik yazilimlar sunmadigindan analizler cogunlukla manuel yapilmakta; bu durum zaman kaybina
ve kullanici kaynakli hatalara yol acmaktadir. Bu calismada, Ca?* tranzient verilerini hizh, givenilir ve
standart sekilde analiz edebilen Python tabanli otomatize bir yazilim gelistirilmesi amaclanmustir.
Yontem: Calismada kontrol ve metabolik sendrom (MetS) olusturulmus erkek siganlardan izole edilen
ventrikil kardiyomiyositleri kullaniimistir. MetS modeli, standart yeme ek olarak %32 (935 mM) siikroz
iceren icme suyu verilerek olusturulmustur. Elektriksel uyari altinda olusturulan Ca?* tranzientleri
floresan gorintiileme yontemi ile kaydedilmistir ve gelistirilen yazilim ile analiz edilmistir. Yazilimin
gelistirilmesinde, Python ve SciPy kiitiiphaneleri kullanilmistir. Sinyal glriltiisi medyan mutlak sapma
(MAD) yontemiyle hesaplanmis, ardindan aday pikler find_peaks algoritmasi ile belirlenmistir. Esik
degeri asan pikler tranzient olarak kabul edilerek baslangi¢c noktasi, bazal seviye, genlik ve pik siiresi
(TP) otomatik hesaplanmistir. Relaksasyon kinetigi curve_fit fonksiyonu ile tek tstel egriye uydurularak
yari gevseme siiresi (DTso) belirlenmistir. Sonuglar, kullaniciya tim tranzientlerin toplu gésterimi, her
tranzientin ayrintili grafigi ve hesaplanan parametreleri iceren tablo halinde sunulmustur.
Bulgular: Gelistirilen yazilim ile elde edilen analiz sonuglari, daha 6nce ayni veriler lzerinde
gerceklestirilen manuel analizlerle uyum gostermistir. Analizler, MetS grubunda Ca?* transient
genliginin anlaml diizeyde azaldigini, TP ve DTs, siirelerinin ise uzadigini ortaya koymustur (p<0.05).
Ayrica yazihmin analiz sUresini istatistiksel olarak anlamli diizeyde azalttigi gosterilmistir (p<0.0001).
Sonug: Gelistirilen Python tabanh yazilim, kardiyomiyosit Ca?* transient analizini hizli, objektif ve
tekrarlanabilir hale getirerek biyofiziksel veri analizinde 6nemli bir kolaylik saglamaktadir. Bu yaklasim,
Ca?* goruntileme c¢alismalarinda analiz  siresini énemli olcide azaltirken arastirmaciya
standartlastirilmis ve guvenilir sonuclar sunmaktadir. Yazihmin farkli floresan Ca%* goériintileme
sistemlerinden elde edilen verilerin analizinde de kullanilabilecek esnek bir altyapi sundugu
duslintlmektedir.
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Python-Based Automated Software for the Analysis of Intracellular Calcium Dynamics in
Cardiomyocytes

Mehmet Muhsin Nuri Sahin?, Erkan Tuncay?

!Department of Biophysics, Faculty of Medicine, Ankara University, Ankara, Turkiye
2Department of Biophysics, Departmant of Interdisciplinary Neuroscience, Faculty of Medicine, Ankara
University, Ankara, Turkiye

Aim: Analysis of intracellular Ca?* dynamics is a fundamental method for evaluating cardiomyocyte
function. However, as many fluorescence imaging systems lack built-in software for detailed signal
analysis, data are often analyzed manually, resulting in increased analysis time and user-dependent
errors. This study aimed to develop a Python-based automated software for rapid, reliable, and
standardized analysis of Ca?* transient data.
Materials and Methods: Ventricular cardiomyocytes isolated from control and metabolic syndrome
(MetS) male rats were used. The MetS model was established by providing drinking water containing
32% (935 mM) sucrose in addition to a standard diet. Ca?* transients elicited by electrical stimulation
were recorded using fluorescence imaging and analyzed with the developed software. The software
was developed using Python and the SciPy libraries. Signal noise was calculated using the median
absolute deviation (MAD) method, and candidate peaks were identified using the find_peaks
algorithm. Peaks exceeding the threshold were accepted as transients, and onset, baseline, amplitude,
and time to peak (TP) were calculated automatically. Relaxation kinetics were fitted to a single-
exponential curve using the curve_fit function, and half-relaxation time (DTso) was determined. Results
were presented as an overview of all transients, detailed plots of individual transients, and a table of
calculated parameters.
Results: Analysis performed with the developed software was consistent with previous manual
analyses of the same data. The MetS group showed significantly reduced Ca?* transient amplitude and
prolonged TP and DTso (p<0.05). In addition, the software significantly reduced analysis time (p <
0.0001).

Conclusion: The developed Python-based software enables rapid, objective, and reproducible analysis
of cardiomyocyte Ca?* transients, providing a valuable tool for biophysical data analysis. It substantially
reduces analysis time while delivering standardized and reliable results and offers a flexible
infrastructure for analyzing data from different fluorescence Ca%* imaging systems.

Keywords: Python, Automated analysis, Calcium transient, Cardiomyocyte, Metabolic syndrome
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Kronik sistitte hyaluronik asitin sican detrusor diiz kasinda karbakol kasilma yanitlari Gizerine etkisi:
Rho-kinaz ve protein kinaz C yolaklarinin rolii

Stimeyye Sevval Bulat?, Niliifer Esra Ogiit?, Isik Cenk?, Nezahat Tugba Durlu Kandilci!, Merve Denizalti
'Hacettepe Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, Ankara, Tiirkiye

Amag: interstisyel sistit/agrili mesane sendromunda (iS/AMS) gelisen inflamasyon detrusor diiz kasi
fonksiyonlarini bozarak mesane kontraktilitesinde degisikliklere yol agmaktadir (1,2). Bu calismada,
siklofosfamid ile olusturulan kronik sistit modelinde intravezikal hyaluronik asit uygulamasinin
detrusor diiz kasinda karbakol kasilma yanitlari tizerine etkisi ile Rho-kinaz ve protein kinaz C (PKC)
yolaklarinin olasi roliniin arastiriimasi amaclandi.
Yéntem: Kronik sistit modeli, sicanlara 1., 4. ve 7. ginlerde intraperitoneal 75 mg/kg siklofosfamid
uygulanarak olusturuldu. Tedavi grubuna 8. glinde intravezikal hyaluronik asit (0,8 mg/mL) uygulandi.
Mesane dokularinda histopatolojik incelemeler gerceklestirildi. izole detrusor diiz kasinda kiimdilatif
karbakol (10 nM—300 uM) ile kasilma yanitlari degerlendirildi. Rho-kinaz inhibitori Y-27632 (5 uM) ve
PKC inhibitori GF-109203X (5 puM) varhginda elde edilen yanitlar karsilastirildi. Kasilmalar K+
kasilmasinin ylzdesi olarak ifade edildi, P<0,05 anlaml kabul edildi.
Bulgular: Sistit grubunda epitel hasari, hemoraji ve inflamatuar hiicre infiltrasyonu gozlendi.
Tekrarlanan karbakol kasilma yanitlarinin zamana bagh degismedigi belirlendi. Sistit grubunda
(%174,12%4,59; n=8) karbakol kasilma yanitlari kontrol grubuna (%126,20+1,62; n=8) gére anlamli
olarak artti; hyaluronik asit tedavisi bu artisi anlamli diizeyde azaltti (%132,90+3,61; n=8). Y-27632
(%157,4845,38; n=5) ve GF-109203X (%134,06%6,05; n=5) varliginda sistit grubunda artmis karbakol
yanitlari (sirasiyla %175,65+6,27, %164,08+9,94; n=5) anlaml olarak azalirken, kontrol ve hyaluronik
asit tedavi gruplarinda degismedi.
Sonug: Kronik sistit, detrusor diiz kasinda kolinerjik asiri duyarliliga neden olmakta; bu degisimde Rho-
kinaz ve PKC sinyal yolaklari rol oynamaktadir. Hyaluronik asit tedavisi, artmis kasilma yanitlarini
azaltarak mesane fonksiyonlarinin korunmasina katki saglamaktadir. Bulgular, hyaluronik asitin iS/AMS
tedavisindeki potansiyel yararini ve etkilerinde Rho-kinaz ile PKC aracili mekanizmalarin énemli rol
oynayabilecegini dislindirmektedir.

Anahtar Kelimeler: Siklofosfamid, interstisyel sistit/agrili mesane sendromu, hyaluronik asit, detrusor
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Effects of hyaluronic acid on carbachol-induced contractile responses in rat detrusor smooth muscle
in chronic cystitis: Role of Rho-kinase and protein kinase C pathways

Stimeyye Sevval Bulat?, Niliifer Esra Ogiit?, Isik Cenk?, Nezahat Tugba Durlu Kandilci!, Merve Denizalti
!Department of Pharmacology, Faculty of Pharmacy, Hacettepe University, Ankara, Turkiye

Aim: Inflammation associated with interstitial cystitis/bladder pain syndrome (IC/BPS) impairs
detrusor smooth muscle function, leading to altered bladder contractility (1,2). This study aimed to
investigate the effects of intravesical hyaluronic acid treatment on carbachol-induced contractile
responses in detrusor smooth muscle and to evaluate the potential involvement of the Rho-kinase and
protein kinase C (PKC) signaling pathways in a cyclophosphamide-induced chronic cystitis model.
Materials and Methods: Chronic cystitis was induced in rats by cyclophosphamide (75 mg/kg; i.p.) on
days 1, 4, and 7. Hyaluronic acid (0,8 mg/mL) was administered intravesically on day 8.
Histopathological analysis was performed. Contractile responses to cumulative carbachol (10 nM-300
UM) were evaluated in isolated detrusor smooth muscle. Responses obtained in the presence of Rho-
kinase inhibitor Y-27632 (5 uM) or PKC inhibitor GF-109203X (5 uM) were compared. Contractions
were expressed as a percentage of K*-induced contraction, P<0,05 was considered statistically
significant.

Results: The cystitis group showed epithelial damage, hemorrhage and inflammatory cell infiltration.
Repeated carbachol responses were time-independent. Carbachol-induced contractions were
significantly increased in cystitis (174,12+4,59%; n=8) compared to control (126,20£1,62%; n=8) and
were attenuated by hyaluronic acid treatment (132,90+3,61%; n=8). Both Y-27632 (157,4815,38%;
n=5) and GF-109203X (134,06+6,05%; n=5) significantly reduced the enhanced contractions in cystitis
(175,6516,27%, 164,08+9,94%; n=5, respectively) but had no significant effect in control or hyaluronic
acid-treated groups.
Conclusion: Chronic cystitis induces cholinergic hypersensitivity in detrusor smooth muscle through
mechanisms involving the Rho-kinase and PKC signaling pathways. Hyaluronic acid attenuates the
enhanced contractile responses, suggesting a protective effect on bladder function. These findings
support the therapeutic potential of hyaluronic acid in IC/BPS and indicate that modulation of Rho-
kinase- and PKC-mediated signaling may contribute to its beneficial effects.

Keywords: Cyclophosphamide, interstitial cystitis/bladder pain syndrome, hyaluronic acid, detrusor
smooth muscle, carbachol
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Okaryotik Genom Ozelliklerinin Karsilastirmali Analizi, Korunmus Korelasyonlari ve Pareto
Cephelerini Ortaya Koyuyor

Yekbun Adigiizel*
! Atilim Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Ankara, Turkiye

Amag: Genomla ilgili 6zellikler, mevcut genis veri yelpazesi géz 6niine alindiginda, yeterince takdir
edilmeyen bir alandir. Genlerin ortalama uzunluklari, intronlarin ortalama uzunluklari, ekson ve intron
sayilari ve benzeri bircok 6zellik arasindaki iliski, evrimsel icgoriler ortaya c¢ikarabilir. Bu calisma,
Okaryotlarin baslica gruplari arasinda intron ve eksonla ilgili ozellikleri karsilastirarak genom
mimarisindeki kaliplari belirlemeyi amaclamaktadir. Bu karsilastirmali analizlerin, genom mimarisini
sekillendiren genel organizasyonel prensipleri, evrimsel kaliplari ve potansiyel ddiinlesmeleri ortaya
cikarmasi beklenmektedir.
Yontem: Okaryotlarin (primatlar, kemirgenler, kuslar, baliklar, bécekler ve bitkiler) genomla ilgili
ozellikleri, NCBI Okaryotik Genom Anotasyon Hatti raporlarindan elde edilen veriler araciligiyla
cikarilmistir. Kodlama transkriptlerindeki ekson sayilarinin, intronlarin ortalama uzunluklarinin ve
intron sayilarinin, genlerin ortalama uzunluklariyla ve kodlama yapmayan transkriptlerdeki intronlarin
ortalama uzunluklariyla olan korelasyonlari incelenmistir. Veriler ayrica medyan uzunluk degerleri
acisindan da incelenmistir. Pareto cepheleri, 6zelliklerin u¢ noktalarini ortaya koymaktadir. Veriler
ayrica Pareto cepheleri acisindan da incelendi.
Bulgular: Okaryotik genomlarin karsilastirmali analizi, primatlar, kemirgenler, kuslar, baliklar, bécekler
ve bitkiler arasinda gen mimari 6zellikleri arasinda tutarl iliskiler ortaya koydu. Ortalama gen uzunlugu,
kodlayici transkriptlerdeki kiimilatif ekson sayisi ile ve ayrica kodlayici transkriptlerdeki ortalama
uzunluk ve intron sayisi ile pozitif korelasyon gosterdi. Kodlayici olmayan transkriptlerdeki ortalama
intron uzunlugu da ortalama gen uzunlugu ile pozitif korelasyon gosterdi; ancak, bitkilerde ve
baliklarda intron sayisi ile olan iliskisi gozlenmedi. Bu iliskiler, medyan degerler analiz edildiginde de
belirgindi. intron ve eksonla ilgili zelliklerin karsilastirmalari, baslica 6karyotik gruplari daha da ayirt
etti. Ek olarak, kumdlatif veri setinin Pareto cephesi analizi, farkli denge sinirlarini belirledi.
Sonug: Okaryotlarin genomla ilgili &zellikleri, dzellikle farkh sinirlar igindeki korunan korelasyonlar
acisindan, ayirt edici ve benzersiz bilgiler ortaya koymaktadir.
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Comparative Analysis of Eukaryotic Genome Features Reveals Conserved Correlations and Pareto
Fronts

Yekbun Adigiizel*
L Atilim University, Faculty of Medicine, Department of Biophysics, Ankara, Turkiye

Aim: Genome-related features is an under-appreciated field, in terms of the vast data available.
Relationship of the genes mean lengths, introns mean lengths, exons and introns’ counts, and many
such features can reveal evolutionary insights. This study aims to identify patterns in genome
architecture by comparing intron- and exon-related features across major groups of eukaryotes. These
comparative analyses are expected to reveal general organizational principles, evolutionary patterns,
and potential trade-offs, shaping genome architecture.
Materials and Methods: Genome related features of eukaryotes (primates, rodents, birds, fishes,
insects, and plants) were extracted through data from the reports of the NCBI Eukaryotic genome
Annotation Pipeline. They were inspected for the correlations of counts of exons in coding transcripts,
mean lengths of introns, and counts of introns, with the genes’ mean lengths, and with the mean
lengths of introns in non-coding transcripts. The data was inspected for the median length values as
well. Pareto fronts reveal extremes of the traits. The data was inspected in terms of the pareto fronts
as well.
Results: Comparative analysis of eukaryotic genomes revealed consistent relationships among gene
architectural features across primates, rodents, birds, fishes, insects, and plants. Mean gene length
was positively correlated with the cumulative number of exons in coding transcripts, as well as with
both the mean length and the number of introns in coding transcripts. Mean intron length in non-
coding transcripts was also positively correlated with mean gene length; however, its association with
intron count was not observed in plants and fishes. These relationships were likewise evident when
median values were analyzed. Comparisons of intron- and exon-related features further distinguished
the major eukaryotic groups. In addition, Pareto front analysis of the cumulative dataset identified
distinct trade-off boundaries.
Conclusion: Genome related features of eukaryotes reveal distinctive and unique information,
especially in terms of conserved correlations within distinct boundaries.

Keywords: Genome annotation, eukaryotes, Pareto fronts
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Sekilsel Sayilar ve Allometrik Olgekleme: Biyolojik Olgekleme iliskileri icin Matematiksel Bir Cergeve

Yekbun Adigiizel*
*Atilim Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Ankara, Tiirkiye

Amag: Allometrik Olcekleme, biyolojik degiskenler arasindaki iligkileri glic yasasi fonksiyonlari
kullanarak tanimlayan biyolojide temel bir kavramdir. Kapsaml bir sekilde incelenmis olmasina
ragmen, allometrik 6lceklemenin altinda yatan matematiksel temeller aktif bir arastirma alani olmaya
devam etmektedir. Uggen, kare, besgen ve altigen sayilar da dahil olmak iizere sekilsel sayilar, igsel
matematiksel 6zelliklerine ragmen, allometrik dlgcekleme ile iliskili olarak daha 6nce incelenmemistir.
Bu calisma, ilk kez, sekilsel sayilar ile biyolojik allometrik 6lcekleme arasindaki potansiyel iliskiyi
arastirmayi ve bunlarin oOlgekleme Usleri ve oranti sabitleri Gzerindeki etkilerini degerlendirmeyi
amaclamaktadir.

Yontem: Sekilsel sayi dizileri ile allometrik dlgekleme arasindaki iliskiyi formile etmek igin teorik bir
cerceve gelistirilmistir. Onerilen model, farkl sekilsel sayi serilerinin farkl lcekleme araliklarinda
Olcekleme Uslerini ve sabit carpanlarini nasil etkileyebilecegini belirlemek icin analiz edilmistir. Kan
akisi ile ilgili metabolik hiz adaptasyonu aciklayici bir 6érnek olarak kullanilarak potansiyel biyolojik
etkiler daha ayrintili olarak incelenmistir.
Bulgular: Onerilen cerceve, sekilsel sayilarin allometrik 6lgekleme ile i¢sel bir matematiksel iliski
sergiledigini gostermektedir. Farkli sekilsel sayi serileri, farkl dlcekleme Usleri ve oranti sabitleriyle
iliskilidir; bu da biyolojik sistemlerdeki 6lgekleme davranisindaki varyasyon icin matematiksel bir temel
saglayabileceklerini dislindiirmektedir. Kan akisiyla ilgili metabolik hiz adaptasyonuna yonelik 6rnek
uygulama, bu yaklasimin potansiyel biyolojik onemini vurgulamaktadir.
Sonug: Bu ¢alisma, allometrik 6lgeklemeyi yorumlamak igin yeni bir matematiksel ¢erceve olarak
sekilsel sayilari tanitmaktadir. Bulgular, lggen, kare, besgen ve altigen sayi serilerinin Olgekleme
Uslerindeki ve oranti sabitlerindeki varyasyonlari agiklamaya katkida bulunabilecegini, biyolojik
olgceklemenin matematiksel temellerine yeni bakis acilari sunabilecegini ve daha fazla teorik ve ampirik
arastirmayi tesvik edebilecegini gostermektedir.
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Figurate Numbers and Allometric Scaling: A Mathematical Framework for Biological Scaling
Relationships

Yekbun Adigiizel*
Atilim University, Faculty of Medicine, Department of Biophysics, Ankara, Turkiye

Aim: Allometric scaling is a fundamental concept in biology that describes relationships among
biological variables using power-law functions. Although extensively studied, the mathematical
foundations underlying allometric scaling remain an active area of investigation. Figurate numbers
including triangular, square, pentagonal, and hexagonal numbers have not previously been explored
in relation to allometric scaling despite their intrinsic mathematical properties.
This study aims to investigate, for the first time, the potential relationship between figurate numbers
and biological allometric scaling and to evaluate their implications for scaling exponents and
proportionality constants.
Materials and Methods: A theoretical framework was developed to formulate the relationship
between figurate number sequences and allometric scaling. The proposed model was analyzed to
determine how different figurate number series may influence scaling exponents and constant
multipliers across distinct scaling ranges. Potential biological implications were further examined using
blood flow-related metabolic rate adaptation as an illustrative example.
Results: The proposed framework demonstrates that figurate numbers exhibit an inherent
mathematical relationship with allometric scaling. Different figurate number series are associated with
distinct scaling exponents and proportionality constants, suggesting that they may provide a
mathematical basis for variation in scaling behavior across biological systems. The illustrative
application to blood flow-related metabolic rate adaptation highlights the potential biological
relevance of this approach.
Conclusions: This study introduces figurate numbers as a novel mathematical framework for
interpreting allometric scaling. The findings suggest that triangular, square, pentagonal, and hexagonal
number series may contribute to explaining variations in scaling exponents and proportionality
constants, offering new perspectives on the mathematical foundations of biological scaling and
motivating further theoretical and empirical investigations.
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