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TESEKKUR / THANKS
Degerli meslektaglarimiz,

Diizenleme Kurulu adma, 7. Uluslararasi ve 36. Ulusal Biyofizik Kongresi’ne 3—6 Eylil 2025
tarihlerinde Bursa Uludag Universitesi Tip Fakiiltesi Biyofizik Anabilim Dali ev sahipliginde sizleri
agirlamaktan biiyiik bir onur ve mutluluk duyduk.

Bu kongre, biyofizik alaninda ¢alisan arastirmacilar ve dgrencileri bir araya getirmeyi amaglamistir.
Toplantinin, diinyanin farkli iilkelerinden seckin bilim insanlarmi bulusturarak giincel arastirmalarin
paylasilmasina ve yeni is birliklerinin kurulmasina vesile olduguna inaniyoruz.

Kongrede sunulan bildiriler; tibbi, biyolojik, fiziksel, deneysel ve hesaplamali bilimler dahil olmak
iizere biyofizik ¢aligmalarinin hemen her yoniinii kapsamaktadir.

Bilimsel programin yani sira sosyal etkinlikler, katilimcilarin bir araya gelerek iletisim kurmalarina,
dinlenmelerine ve motivasyonlarini artirmalarina olanak saglamistir.

Bu anlamli organizasyona destek veren tiim sponsorlarimiza, Tiirk Biyofizik Dernegi’ne, Bursa Uludag
Universitesi’ne ve katilimcilarimiza igtenlikle tesekkiir ederiz.

Saygilarimizla,

Diizenleme Kurulu adina

Dog. Dr. Engin SAGDILEK

(Diizenleme Kurulu Baskani, Bursa Uludag Universitesi)

Dear colleagues,

On behalf of the Organizing Committee, it was a great honor and pleasure to host the 7th International
and 36th National Biophysics Congress, held on September 3—6, 2025, at Bursa Uludag University
Faculty of Medicine Deaprtment of Biophysics in Bursa, Tiirkiye.

This congress brought together researchers and students in the field of biophysics. We believe that the
meeting provided an excellent opportunity to gather leading scientists from around the world, offering
a unique platform to discuss recent advances and to establish new collaborations.

The abstracts presented at the congress covered almost all aspects of biophysical research, including
medical, biological, physical, experimental, and computational sciences.

In addition to the scientific sessions, the social program allowed participants to connect, relax, and
renew their motivation.

We sincerely thank all our sponsors, the Turkish Biophysical Society, Bursa Uludag University, and all
participants for their valuable support and contribution to this meaningful event.

Kind regards,

On behalf of the Organizing Committee
Assoc. Prof. Dr. Engin SAGDILEK
(Congress Chair, Bursa Uludag University)
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s1 Avse Demirkazik Cok Dusik Frekansh Elekiromanyetik Alanin Ratlann Kognitif Fonksiyonlannin NO Yoladi Uzerinden incelenmesi - Investigation of the Effects of Extremely
¥§ Low Frequency Electromagnetic Fields on Cognitive Functions in Rats via the NO Pathway
c
o . - . S§2 Cenk Giirdap Sadlk ve hastalikia hucrelerin yaksek verimli biyofiziksel dlcamileri - High-throughput biophysical measurements of cells in health and disease
0‘!‘_, Dog. Dr. Deniz Dr. Ogr. Uyesi
g KANTAR GUL FU|ya YUKQU s3 irem Atlthan Fosfatidilinositol 3-Kinaz/Rapamisin Memeli Hedefi inhibitora Apitolisib ile Radyodirencli Prostat Kanseri Hicrelerinin Radyoduyarllastnimasi -
< Radiosensitization of Radioresistant Prostate Cancer Cells by Phosphatidylinositol 3-Kinase/Mammalian Target of Rapamycin Inhibitor Apitolisib
s4 il Kt ATR-FTIR Spektroskopisi ile Farklh Kavruima Dizeylerine Sahip Turk Kahvesi Cekirdeklerinde Lipit ve Protein Profillerinin Karsilastirmal Analizi -
V! Y Comparative Analysis of Lipid and Protein Profiles in Turkish Coffee Beans with Different Roasting Degrees Using ATR-FTIR Spectroscopy
S5 Betiil Danisman Sicanlarda Sodyum Arsenit Kaynakli Norotoksisite Uzerine Rosmarinik Asidin Potansiyel Noroprotektif Etkisi - Potential Neuroprotective Effect of
§ Rosmarinic Acid on Sodium Arsenite-Induced Neurotoxicity and Alteration to Brain Oscillations in Rats
E S6 Serap Okta Disiik Yogunluklu Ultrasesin Diyabetik Noropatide Oksidatif Stres ve Noroinflamasyon Uzerine Etkisi: Deneysel Bir Noroprotektif Yaklasim - Effect of Low-
(?J DOQ. Dr. Fatma Dr. Ogr Uyesi Arin P Y Intensity Ultrasound on Oxidative Stress and Neuroinflammation in Diabetic Neuropathy: An Experimental Neuroprotective Approach
o ATES TOMRUK . S .. Hiperglisemik Kardiyomiyositlerde Empagliflozinin Hiicre Canlihd ve Oksidatif Stres Parametrelerine Etkisi - The Effect of Empagliflozin on Cell Viability and
[] §7 Dilek Diizgiin Ergiin L ; - )
> Oxidative Stress Parameters in Hyperglycemic Cardiomyocytes
S8 Ferah Bulut Migren Modeli Olusturulan Farelerde Klotho Uygulamasinin CGRP, Inflamatuar Sitokin ve Oksidatif Stres Parametreleri Uzerine Etkileri - Effects of Klotho
Administration on CGRP, Inflammatory Cytokines, and Oxidative Stress Parameters in Mice with an Induced Migraine Model
Tip Ogrencilerinin Tipta Yapay Zeka Kullanimina lliskin Ongérilerinin Incelenmesi - Investigation of Medical Students Predictions on The Use of Artificial
s9 Selma Yaman - ; 5
Inteligence in Medicine
E $10 Erdal Binboda Biyofizikte Evrisimsel Sinir Ag Uygulamalannin Gelisimi ve Bilimsel Etkisi: 2015-2025 Dénemine lliskin Bibliyometrik Bir Analiz - Development and Scientific
(?J DOQ. Dr. Segkin Dr. Ogr Uyesi g Impact of Convolutional Neural Network Applications in Biophysics: A Bibliometric Analysis for the Period 2015-2025
= TUNCER Ahmet AKKOCA Klorin e6 Aracill Sonodinamik Prostat Kanseri Terapisinin Etkinligini Artirmada Ulfrasonik Kavitasyonun ve Mitokondriyal Katlanmamis Protein Yanitinin Roli -
g S11 Aysegil Tiirkkol The Role of Ultrasonic Cavitation and Mitochondrial Unfolded Protein Response in Enhancing the Efficacy of Chlorin ef-Mediated Sonodynamic Prostate
Cancer Therapy
812 Merve Emen Yaslanma ile Damar Biyomekanigindeki Degisim ve Kalori Kistlamasinin Koruyucu Etkisi - Changes in Vascular Biomechanics with Aging and the
Protective Effect of Caloric Restriction
513 Engin Korkmaz Serebral iskemi reperfiizyon hasannda bromelainin etkilerinin arastinimasi - Investigation of the Effects of Bromelain on Cerebral Ischemia-Reperfusion Injury
g 814 Esra Oduz Elektrocekim Yontemiyle Uretilen Koenzim Q10 Nanoliflerinin Néroblastoma Hiicre Hattinda Sitotoksisitelerinin Belirlenmesi - Determination of Cytotoxicity
g Prof. Dr. Oya Dr. Oljr’ Uyesi 9 of Coenzyme (110-Loaded Nanofibers Produced by Electrospinning Method on Neuroblastoma Cell Line
E ORUN Aycan BAS $15 Dilayda Kanmaz Hemostatik Biyomalzeme Olarak Tasarlanmis Ug Kath Nanolif-Kriyojel Kompozitlerin Tromboelastogram Tabanh Degerlendirilmesi - Thromboelastogram
w Y Based Evaluation of Three Layered Nanofiber—Cryogel Composites Designed as Hemostatic Biomaterials
$16 Sebnem Ercelen Ceylan Givenh Asilann Gelistiriimesi: Hidrojel Temelli Adjuvan Adaylarna Yonelik Biyofiziksel ve Preklinik Yaklasimlar - Engineering Safer Vaccines: Biophysical

and Preclinical Insights into Hydrogel-Based Adjuvant Candidates
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s17 Betiil Kahva LED-Fotodiyot Meme Difiz Optik Tomografi Sisteminin Gelistiriimesi ve In-Vitro Deneyler ile Test Edilmesi - Development and In-Vitro Evaluation of a LED-
¥ Photodiode-Based Breast Diffuse Optical Tomography System
= . Sadlikh Bireylerde Lazer Epilasyonun Ates, Nabiz ve Satarasyona Etkisi ve Klinik Sonuclan - The Effects of Laser Hair Removal on Body Temperature, Heart
Qo 518 Fehim Korkmaz
E Prof. Dr. Erdal Dr. Ogr Uyesi rate, and Oxygen Saturation in Healthy Individuals and lts Clinical Results
@© BINBOGA Hakan ER Dinamik Mikroakiskan Bir Ortamda BHK-21 Hiicrelerinin Morfolojik Ozellikleri ve Yizeye Baglanma Davranisinin Gorintii Isleme Teknikleri ile Incelenmesi -
é S19 Gozde Narin Investigation of Morphological Characteristics and Surface Adhesion Behavior of BHK-21 Cells in a Dynamic Microfluidic Environment Using Image
Processing Technigues
$20 Mehmet Cemal Kahya Agnii Lazer Uyansiyla On Kol Kaslannda Olusan Kitanomskiiler Cevaplarnn incelenmesi - Investigation of Cutaneomuscular Responses in Forearm Muscles
Y Induced by Noxious Laser Stimulation
s21 Deniz Karacayli Akut Mezenterik iskemide Bagirsak Canliiginin Klinikie Spekiroskopik Yontemle Degerlendiriimesi - Clinical Assessment of Intestinal Viability Using
cay Spectroscopy in Acute Mesenteric Ischemia
5 . . N-Badl Glikozilasyonun Eritropoietin ikincil Yapisi ve Termal Kararlihig Uzerindeki Etkilerinin FT-IR ve CD Spekiroskopi Kullanilarak Arastinimasi -
o D Dr. Gil Dr. Ogr Uyesi §22 Cansel Ozen Oztiirk Investigation of the Effects of N-Linked Glycosylation on Secondary Structure and Conformational Stability of Erythropoietin by using FT-IR and CD
O¢. Ur. suven = Spectrosco
i ® KCAY Gzlem BOZKURT - - _
g C GIRIT $23 Gillgiin Cakmak Arslan Propolisin Bitkisel Yaglann Termal Oksidasyonu Uzerindeki Koruyucu Etkisinin ATR-FTIR Spektroskopisi ile Degerlendiriimesi - Evaluation of the Protective
> g Effect of Propolis on Thermal Oxidation of Vegetable Oils by ATR-FTIR Spectroscopy
824 Damla Melisa Balei Kronik Bobrek Hastal@inin Molekuler Profillemesi- FT-IR ve Raman Spektroskopisiyle Girisimsel Olmayan Bir Yaklasim - Non-Invasive Molecular Profiling of
Chronic Kidney Disease via FT-IR and Raman Speciroscopy
$25 Sueda Gzkava Kadinlarda Menstriiel Siklus Evrelerinin ve Bu Evrelerde Yaptirlan Kalistenik Egzersizlerin Hemostaz Uzerine Etkileri - Effects of Menstrual Cycle Phases
Y and Callisthenic Exercises Performed During These Phases on Hemostasis in Women
E 826 Seyma Elbeyoglu Kan Pihtilasmasi ve Fibrin Olusumunun Viskoelastik Ozelliklerinin Incelenmesinde Kuvars Kristal Mikrobalans Uygulanmasi - Application of Quartz Crystal
(.th“ Prof. Dr. Celal Dog. Dr. Nevra v yod Microbalance for Monitoring Blood Coagulation and Viscoelastic Properties of Fibrin Formation
E GUVEN ALKANLI s27 Evren Kilin SARS-CoV-2 Spike Proteininin insan Kani Hemoreolojik Parametreler Uzerindeki Dogrudan Etkilerinin in vitro incelenmesi - In Vitro Investigation of the
= ¢ Direct Effects of SARS-CoV-2 Spike Protein on Hemorheological Parameters of Human Blood
. Coklu Enkapsulasyon Yontemi ile Elde Edilen llac Tasima Sistemlerinin Kontrolli llag Salimi Yapabilme Becerisinin Incelenmesi - Investigation of the Ability
= LI I T T of Controlled Drug Release of Drug Delivery Systems Obtained by Multiple Encapsulating Method
$29 Gizem Avermolali Mikroigne Yoluyla Uygulanan Laktobasillus ve Prevotella Mikrocevresinin Endometrium ve Over Hiicre Hatlannda Kanserlesme Uzerine Etkisi - Effect of
Y Microneedle-Borne Lactobacillus and Prevotella Microenvironment on Carcinogenesis in Endometrium and Over Cell Lines
c Kopeklerde Anksiyeteye Yonelik Valeriana officinalis ve Hericium erinaceus Ekstraktlannin Multimodal Degerlendirmesi: EEG, Norokimyasal ve Davranissal
t_ou Prof. Dr. Elgin Doc. Dr. Ebru 830 Cagin Cevik Analizlerin Entegrasyonu - Multimodal Assessment of Hericium erinaceus and Valeriana officinalis for Canine Anxiety: Integrating EEG, Neurochemical
= - % Analysis, and Behavioral Surveys
0 OZGUR HACIOSMANOGLU e !
= BUYUKATALAY ALDOGAN s31 Devrim Oz Arslan Alzheimer Fare Modelinde Degisen Mitokondriyal Dinamikler: Beyin ve Periferik Kandan Bakis - Altered Mitochondrial Dynamics in an Alzheimer’s Mouse
w Model: Perspectives from Brain and Peripheral Blood
. Hif1a Geninin Susturuimasinin Ardindan ATR-FTIR Spektroskopisi ile Melanoma Kok Hicrelerindeki Mitokondrilerin Biyofiziksel Profil Analizi - Biophysical
S32 Bensu Riiya Uslu

Profiling of Mitochondria in Melanoma Stem Cells via ATR-FTIR Spectroscopy after Hifta Gene Silencing
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$33 Tugba Cevik Endometriozisin Malign Transformasyonunda inflamatuar Sitokinler, Hormonlar ve Biyume Faktarlerinin Roll - The Role of Inflammatory Cytokines,
g Hormones, and Growth Factors in the Malignant Transformation of Endometriosis
5 Dr. Ogr L"Jyesi T Laktobasillerin Candida Glabrata’ nin Biyofilm ve Adezyon Yetenegi Uzerine Etkisi - The Effects of Lactobacilli on the Biofilm Formation and Adhesion
=2 _ 534 Betiil Sila Durgut C f Candida Glabrat
= Prof. Dr. Asli Serife TR A CAmEi SR
g AYKAQ CANKURTARAN s35 Sevai Kocyidit Sevin 2-Pirazolin-5-on Turevi Bilesigin MDA-MB-231 Meme Kanseri Hicreleri Uzerindeki Antikanser Potansiyelinin Arastinimasi - Investigation of Anticancer
< SAYAR gritocylg ¢ Patential of 2-Pyrazoline-5-one Derivative on MDA-MB-231 Breast Cancer Cells
936 Mehran Aksel Fiyorbid-a Aracih Sonofotodinamik Tedavinin Pankreas Kanseri Hiicre hatti izerindeWNT Yolaginin Roliindn Incelenmesi - Investigation of the Role of the
WNT Pathway in Pancreatic Cancer Cell Line Under Fiyorbid-a Mediated Sonophotodynamic Therapy
Uclii Negatif Meme Kanserinde Apoptoz Direncine Alternatif Bir Strateji: MDM2/MDM4 Inhibitora ve Yiiksek Frekansh Elekiromanyetik Dalgalar Ureten
837 Berrak Kurt Soguk Atmosferik Plazma Kombinasyonu - An Alternative Strategy to Apoptotic Resistance in Triple-Negative Breast Cancer: Combination of
MDM2/MDM4 Inhibitor and Cold Atmospheric Plasma Generating High-Frequency Electromagnetic Waves
E $38 Ann Tomruk insan Kolon Kanseri Hicrelerinde Radyofrekans Alan Maruziyetinden Kaynakh Oksidatif Dna Hasannda MikroRNA'lar - MicroRNAs In Oxidative Dna
(IB Prof. Dr. Devrim DOQ. Dr. Leyla Damage Induced By Radiofrequency Field Exposure In Human Colon Cancer Cells
Eﬁ OZ ARSLAN TURKER SENER 339 Sevilay Giina Amfilerde Cep Telefonu Kaynakli Elektromanyetik Kirlilik Olgimii ve Ogrencilerin Elektromanyetik Kirlilik Farkindal@ - Measurement of Electromagnetic
> Y Y Pollution from Cell Phones in Lecture Halls and Students’ Awareness of Electromagnetic Pollution
$40 Nur Coskun Radyofrekans Alanlann Lipopolisakkarit Uygulanan Sicanlarda Olasi Adipogenez Ve inflamasyon Etkileri - Possible Effects Of Radiofrequency Fields On
s Adipogenesis And Inflammation In Rats Applied With Lipopolysaccharide
s Murat Cenk Celen Gozlerin Ack ve Kapal Oldugu Durumlarda Isitsel Uyaranlara Verilen Bilateral Alt Ekstremite Reaksiyon Zamanlannin Incelenmesi - Investigation of Bilateral
Lower Extremity Reaction Times to Auditory Stimuli with Eyes Open and Closed
_S M D . s42 P ER Obstriiktif Uyku Apne Sendromu Siddeti ile Artan Sistemik Yiik: WMR ve CRP lliskisi - Increasing Systemic Inflammatory Burden with Obstructive Sleep
ctrﬂj B Dr. Ogr. Uyesi Y s Apnea Severity: The Relationship Between WMR and CRP
— | Prof. Dr. Isil OCAL | Sileyman Serdar
= . Obstriktif Uyku Apne Sendromunda Aterojenik Plazma indeksi (API): Kardiyovaskiler Risk Belirteci Olarak Degerlendiriimesi - Atherogenic Plasma Index
[} ALKANLI KD ) v g g
= =t s (API) in Obstructive Sleep Apnea Syndrome: Evaluation as a Cardiovascular Risk Marker
sa4 Gizem Ermi Anaerobik Egzersizin Koku Duyusunda Akut Fonksiyonel Degisiminin Biyofiziksel Acidan Degderlendiriimesi - Biophysical Evaluation Of Acute Functional
s Changes In Olfaction Induced By Anaerobic Exercise
. Ramelteon'un Divabet Kaynakl Noropatik Agn Uzerine lyilestirici Etkileri: In Vivo Bir Calisma - Curable Effects of Ramelteon on Diabetes-Induced
545 Tuba Keskin
Neuropathic Pain: An In Vivo Study
o . . S46 Giildeniz Sekerci E Vivo Dlyt'_adbelk Norophat\ Modelinde Phoenixin-14: Yeni Bir Néropeptid Yaklasimi - Phoenixin-14 in the In Vivo Diabetic Neuropathy Model: A Novel
& | Prof. Dr. Sebnem Dr. Ogr. Uyesi europeptide Approac
% ERQELEN CEYLAN DUygu TARHAN s47 Ezgi Savdan Mindfulness Meditasyonunun Kaygi Bozuklugu Hastalan Uzerindeki Etkilerinin Noropsikolojik Yontemlerle incelenmesi - Investigation of the Effects of
wn gt say Mindfulness Meditation on Anxiety Disorder Using Neuropsychological Methods
S48 el st Progresif Kas Gevsetme Egzersizinin Depresif Bozukluk Dazeyi Uzerindeki Etkilerinin Noropsikolojik Yéntemlerle Incelenmesi - Investigation of the Effects of

Progressive Muscle Relaxation Exercise on Depressive Disorder Levels Using Neuropsychological Methods
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549 Fatma Ozcan \Vokal Biyobelirtecler ile Depresyon Durumunun Ong@rilmesi - Prediction of Depression Status with Vocal Biomarkers
. . Naralterapinin Deneysel Kalit Modelinde Terapdtik Etkinliginin Degerlendiriimesi - Evaluation of the Therapeutic Efficacy of Neural Therapy in an
c S50 Huseyin Nazlikul Experimental Colitis Model
[=]
S Prof. Dr. Meltem Doc. Dr. Arzu AY |ss1 serkan Uslu Stres Dayanikliiginin Elekirofizyolojik Dediskenler ve Makine Ogrenmesi Algoritmalan Kullanilarak Tespit Edilmesi - Detection of Stress Resilience Using
© ERCAN % bl Electrophysiological Variables and Machine Learning Algorithms
=
< $52 e B Metavinkulin kuyruk bolgesinin yapisal dinamiklerinin entegre SAXS ve modelleme ile analizi - Analysis of the structural dynamics of the metavinculin tail
ynep domain using integrative SAXSE and modeling
Yiksek Performansh Ucuslarda Norofizyolojik Inkapasitasyonun Erken Tespiti Icin Giyilebilir Bir Uc Yapay Zeka Sisteminin Gelistirilmesi: Adim 1 — Sensor
$53 Rifat Ugurlutan Gelistirme ve Dogdrulama - Development of a Wearable Edge Artificial Intelligence System for Early Detection of Neurophysiological Incapacitation in High-
Performance Flights: Step 1 — Sensor Development and Validation
SE4 Nevra Alkanh Hipotiroidi Tanisi Almis Hastalarda IL-8 (+781 C/T) Gen Varyasyonunun Etkisinin Arastinimasi - Investigation of the Effect of IL-8 (+781 C/T) Gene Variation
in Patients Diagnosed with Hypothyroidism
S5 Samet Oz Setilpiridinyum Klortrin Hipotalamus Kokenli GT1-7 Hucre Hatti Uzerine Sitotoksik ve Genotoksik Etkilerinin Incelenmesi - Investigation of the Cytotoxic and
g Genotoxic Effects of Cetylpyridinium Chloride on the Hypothalamic GT1-7 Cell Line
© P -
()] Prof. Dr. Hilmi Dog. Dr. Mehmet 356 Bilge Eren Korkmaz Akut Miyokard Infarktasinin Erken Tanisinda miRNA Tabanh Molekiiler Biyobelirteclerin Belirlenmesi - Identification of miRNA-Based Molecular Biomarkers
= Burak KANDILCI Cemal KAHYA for Early Diagnosis of Acute Myocardial Infarction
[
> ) )
857 Yekbun Adiglizel Hastalikla lliskili Genlerin Guanin-Sitozin (GC) Igerigi - Guanine-Cytosine (GC) Contents of Disease Associated Genes
S58 Berrin Ozdil Ba Melanom Kok Hucrelerinde Epigenetik Modulasyonun Spektroskopik Profili: HDAC9 Hedefli Biyofiziksel Degderlendirme - Spectroscopic Prafile of
Y Epigenetic Modulation in Melanoma Stem Cells: HDACS-Targeted Biophysical Evaluation
S50 Do U87 Glioblastoma hiicrelerinin farkl Temozolomid direng modellerine gore cinko ve osmolalite degisimlerinin analizi - Analysis of zinc and osmolality
¥e alterations in U87 Glioblastoma cells under different Temozolomide resistance models
= S60 Fatma Ates Kolorektal Kanser Dokulannda Eser Element Dizeylerinin Degerlendiriimesi - Evaluation of Trace Element Levels in Colorectal Cancer Tissues
o
© . P T .
(73] Dog¢. Dr. Dilek Dr. Ogr. Uyesi $61 Zahra Bahararimand Lu-177 PSMA ile Tedavi Edilen Kastrasyona Direncli Prostat Kanseri Hastalannda Eser Element ve PSA Degisikliklerinin Dederlendirimesi - Assessment
'% DUZGUN ERGUN |Murat Cenk CELEN : of Serum Trace Elements and PSA Variations in Castration-Resistant Prostate Cancer Patients Undergoing Lu-177 PSMA Therapy
= $62 Elif Tagpinar Simgek Noroblastoma Hiicrelerinde Mitokondriyal Hedefleme: RO5963 ile Apoptozun Molekiiler izleri - Mitochondrial Targeting in Neuroblastoma Cells: Molecular
$P ¥ Traces of Apoptosis with RO5963
. . |yeni Sentezlenen Biyouyumiu Imin Kobalt () Kompleksinin Sitotoksik ve Yara lyilestirici Potansiyelinin in vitro Degerlendiriimesi - Cytotoxic Properties and
e Wound Healing Potential of Newly Synthesized Biocompatible Imine Cobalt (I) Complex: Anin vitro Evaluation
S64 Ozlem Bozkurt Girit Deneysel diyabetik noropati sican modelinde borik asit uygulamasinin siyatik sinir fonksiyonunu iyilestirici ve oksidatif stresi azaltici etkisi - Boric acid
administration recovered sciatic nerve function and reduced oxidative stress in an experimental rat model of diabetic neuropathy
e . Oleuropeinin Sicanlarda Kronik Konstriksiyon Yaralanmasi Nedenli Olusan Sinir Hasanni Azalfici Etkisi - Oleuropein Attenuates Sciatic Nerve Damage
o . . S65 Hatice Fulya Yilmaz ) o R VST
g DO(;. Dr. Evren Dr. Ogr. Uyesi Induced by Chronic Constriction Injury in Rats
= KILING Denizhan KARIS )
(g S66 Nuray Semiz Sinir lletimi Hiz Dagiimi Norotoksisitenin Belirlenmesinde Kullanilabilir mi? - Can Conduction Velocity Distribution Be Used to Determine Neurotoxicity?
S67 Mehmet Refik Bahar Speksin'in Diyabetin Indikledigi Noropatik Agn Uzerine Etkileri - Effects of Speksin on Diabetes-Induced Neuropathic Pain
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P1 Giiven Akca MAO-B inhibitérii Rasajilin'in Glioblastoma Hiicre Hatti Uzerindeki Etkileri: TLR4/NF-kB Yolaginin Baskilanmasi Yoluyla inflamatuar Cevabin Azaltiimasi -
ey Effects of MAO-B Inhibitor Rasagiline on Glioblastoma Cell Line: Reduction of Inflammatory Response through Suppression of the TLR4/NF-kB Pathway
P2 Sevdenur Uzun Piridin Turevli Schiff Bazi ve Metal Komplekslerinin MCF-7 Hiicre Hattinda Ferroptozis Temelli Antikanser Etkilerinin Degerlendirilmesi - Evaluation of
Ferroptosis-Based Anticancer Effects of a Novel Pyridine-Derived Schiff Base and Its Metal Complexes on MCF-7 Breast Cancer Cell Line
p3 Gamze Dogan Stroop etkisiyle ve renk geliskisiyle ortaya gikan olay iligkili potansiyellerin karsilagtirmali incelenmesi - Comparative investigation of event-related
E potentials elicited by the Stroop effect and color conflict
pa Giil Simsek HL-1 Hiicrelerinde Hipoksi NHE1 Endositozunu Kaveola-Bagimsiz Bir Yolak Uzerinden Artirir - Hypoxia Enhances NHE1 Endocytosis Through Non-
J Caveola Dependent Pathway in HL-1 Cells
ps serkan Uslu Kas Gevsemesindeki Yorgunluk Kaynakli Yavaslamanin Yuizeyel Elektromiyografi ile Otomatik Tespiti - Automated Detection of Fatigue-Induced Slowing
of Muscle Relaxation from Surface Electromyography
Travma Sonrasi Stres Bozuklugu Sican Modelinin isitsel Uyarilmis Potansiyeller Uzerine Etkisi - Effects of Post-Traumatic Stress Disorder Rat Model on
P6 Alev Duygu Kuzzu i R
Auditory Evoked Potentials
p7 Gokhan Zubari Disi Deney Hayvani Modelinde Gok Diisiik Frekansli Elektromanyetik Alanin Fertilite Uzerine Etkilerinin Arastirilmasi - Investigation Of The Effects Of
Extremely Low-Frequency Electromagnetic Field Modeling On Female Fertility In Rodents
P8 | CerenKencebay Manas |Krill Yaginin Siganlarda Ogrenme ve Hafiza Uzerindeki Etkileri - Effects of Krill Oil on Learning and Memory in Rats
Farkli Hiicre Tiplerinde Kiiltiir Kosullarinin Mitokondriyal Dinamikler Uzerine Etkisi - The Impact of Culture Conditions on Mitochondrial Dynamics in
P9 Sude Naz Cataltepe R
Different Cell Types
P10 Usur Dalaman Anjiyotensin 1-7 diyabet-indiikli osteoporoz ile iliskili kemik mineralizasyonunun bozulmasini engelleyebilir - Angiotensin 1-7 may impede the
E deterioration of bone mineralization associated with diabetes-induced osteoporosis
P11 Engin Korkmaz Dapagliﬂ(')zinin'hepatik iskemi-reperfiizyon hasarindaki histopatolojik etkileri - Histopathological Effects of Dapagliflozin on Hepatic Ischemia-
Reperfusion Injury
P12 Tuba Keskin Trimebutin’in insan Glioblastoma Hiicre Serisi Uzerine Etkilerinin Arastiriimasi: In Vitro Galisma - Investigation of Trimebutine's Effects on Human
Glioblastoma Cell Line: An In Vitro Study
. : ) Paroksetin ve Glioblastoma: U87-MG Hiicre Serisinde In Vitro Bir Calisma - Paroxetine and Glioblastoma: In Vitro Investigation of U87-MG Glioblastoma
P13 Giildeniz Sekerci X
Cell Line
P14 B el Deprotonasyon Kaynakl Mitokt?ndriyal St_res: Mitoko_ndriyal Disfonksiyon igin Yeni Bir Deneysel Model - Deprotonation-Induced Mitochondrial Stress: A
Novel Experimental Model of Mitochondrial Dysfunction
P15 Lubne Aliaser Yapay tatlandiricilar (Aspartam): inVitro Normal ve Hiperglisemi Néronal Modelde Enerji Metabolizmasi igin Bir Tehdit midir? - Are Artificial Sweeteners
L (Aspartame) a Threat to Energy Metabolism in In Vitro Models of Normal and Hyperglycemic Neuronal Conditions?
P16 Hilal Gztiirk Epilepsi Tedavisinde Yeni Yaklagimlar: Siilfonamid Tirevlerinin Karbonik Anhidraz Enzim inhibisyonundaki Etkisinin incelenmesi - New Approaches In
Epilepsy Treatment: Investigation of The Efect of Sulphonamide Derivatives on Carbonic Anhydrase Enzyme Inhibition
P17 Simee Una Sinensetin ’in Terapétik Etkileri Ve UV Isinimi ile Etkilesiminin HL-60 Hiicreleri Uzerinde Arastirilmasi - Investigation of Therapeutic Effects of Sinensetin
E v Combined with Ultraviolet Irradiation on HL-60 Cells
p18| sebnem Ergelen Ceylan Hidr(?jel Ter.‘n_elli Asi AdjuvarTl_AdayIan: Antijen Yiukleme Verimliligi ve Stabilite Degerlendirmesi - Hydrogel-Based Vaccine Adjuvant Candidates: Antigen
Loading Efficiency and Stability Assessment
P19 Merve Kava insanda Gérsel Uyaranlar Arasindaki Zamansal Ayrim Esiginin Arastirilmasi igin Elektronik Bir Cihaz - An Electronic Device for Investigation of the
o Temporal Discrimination Threshold Between Visual Stimuli in Humans
. Uyku Yoksunlugu ile Bozulan T Hiicre Dinamiklerinin Diizenlenmesinde Melatoninin Etkisi - Sleep Deprivation Alters T Cell Dynamics: Melatonin As a
P20 Devrim Saribal )
Restorative Agent
p21 Hande ipek ince Timokinonun Rabdomyosarkom Hiicreleri Uzerindeki Sitotoksik Etkilerinin In Vitro Diizeyde Degerlendirilmesi: Pilot Calisma - Evaluation of the Cytotoxic
E Effects of Thymoquinone on Rhabdomyosarcoma cells: A Pilot Study in an In Vitro Model
P22 Zeynep Erglines Asprosin’in U87-MG Huicre Hattinda Antikanser Etkisinin Arastirilmasi - Investigation of the Anticancer Effect of Asprosin in the U87-MG Cell Line
P23 Ceren Celik Nérodejenerasyonun Periferik izleri: Alzheimer Fare Modeli Plazmasindaki Yapisal Degisikliklerin ATR-FTIR ile incelenmesi - Peripheral Traces of
Neurodegeneration: Investigation of Structural Changes in Alzheimer's Model Mice Plasma Using ATR-FTIR
p24 Nazmi Yara Kardiyak NaV1.5 Kanalinin Konformasyonel Dinamikleri ve iyon Etkilesimleri - Conformational Dynamics and lon Access Pathways of The Cardiac
g NaV1.5 Channel
p25| serife Cankurtaran Sayar P2X7 ReseptérAA'ktivit‘esi-nin Membran Ak|§kanllg!na Duyarliligi: Farkli ve Ayrismis Fonksiyonel Yanitlar - Sensitivity of P2X7 Receptor Activity to
Membrane Fluidity: Distinct and Divergent Functional Responses
P26 Mehmet Cemal Kahya Ulker_nizde Tl_p_Fak[]IteIerindeki Bi_yofizik.DersIerinde Yaptlrl!an Uygule?malarlrjln .Durumu ve Bir Uygulama_Progra_m_l Onerisi - The Current Status Of
Practical Trainings Done In The Biophysics Courses At Medical Faculties In Tiirkiye And A Proposed Practical Training Program
P27 Taniu Mercan Optik Parametrelere Dayali Monte Carlo Simulasyonu ile Biyolojik Dokularda Isik Yayiliminin Modellenmesi - Modeling Light Propagation in Biological
! Tissues Using Monte Carlo Simulation Based on Optical Parameters
P28 Devrim Saribal Alkol Bagimliliginin Telomer Uzunlugu Uzerindeki Etkileri - The Effects of Alcohol Addiction on Telomere Length
P29| Giil Bayramiye Ozmen |Ankara Yenimahalle’de Bir TV Vericisi Olgiimii - Measurement of a TV Transmitter in Yenimahalle, Ankara
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DK.1

Biophysical Properties Of Cells And Nanoscale Bioparticles As New
Biomarkers In Health And Disease

Erdinc Sezgin!

!'Science for Life Laboratory, Department of Women's and Children's Health, Karolinska
Institutet, 17165 Solna, Sweden

Remodelling of our cells as response to environmental changes is essential for their survival and
function. Although numerous studies aimed at finding protein markers during such cellular processes,
there is a major gap in our understanding of how collective biophysical properties of the cells (such as
stiffness, membrane fluidity, viscosity etc) alter during these crucial biological processes. Similarly, our
understanding of how biophysical properties of cells change in diseases is also limited. To gain a
thorough mechanistic perception of cellular processes and diseases, it is essential to fill this gap and
have a clear and quantitative picture of biophysical remodelling of the cells.

We and others have made extensive effort to unravel the biophysical aspects of cells in a quantitative
manner. To achieve this, we developed advanced imaging approaches that could reveal the molecular
details with very high spatiotemporal resolution. These technologies allowed us to see how biophysical
properties of cells play crucial roles for signalling from molecular to cellular level. Although these
technologies were extremely useful to study biophysical aspects of cellular life at the molecular level,
their low sampling (one cell at a time) has been a major obstacle to apply them to medical problems that
require measuring thousands of cells. This can be overcome with high throughput methodologies that
can robustly report on the ensemble biophysical properties of cells which require reliable reporters and
instruments. Thus, while developing advanced instrumentation, we also develop reliable probes to
quantify different biophysical properties of cells. Here, I will discuss our approach from probe
development to high throughput biophysical analysis.
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DK.2

Nanotechnology-Based Assessment Of Flavivirus Assembly And Its
Inhibition

Ivo C. Martins2, Ana S. Martins?, Nelly M. Silva'2, Francisco J. EnguitaZ,
Filomena A. Carvalho', André F. Faustino!, Nuno C. Santos'*

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

Flavivirus, such as dengue (DENV), Zika (ZIKV) and West Nile (WNYV) viruses, are highly relevant
for human health. The virion contains a nucleocapsid core, comprising the RNA genome bound to
multiple capsid (C) protein copies, surrounded by a lipid bilayer containing the envelope and membrane
proteins. The highly conserved C protein mediates viral assembly and encapsidation, being able to bind
both host lipid systems and viral RNA. DENV C interacts with host intracellular lipid droplets (LD), a
crucial step for viral replication. We found that an amino acid sequence within C protein N-terminal is
conserved among flaviviruses and essential for DENV C-LD binding. The discovery of this conserved
motif led us to design and patent a drug lead, pepl14-23, which successfully inhibits DENV C-LD
interaction. The intrinsically disordered DENV C N-terminal region confers plasticity to DENV C
structure. These variations between conformations allow the interaction of this protein with different
targets. DENV C interacts with perilipin 3 (PLIN3), a LD surface protein, and apolipoprotein E (APOE),
a structurally analogous surface protein of very low-density lipoproteins (VLDL). Association to LDs
is essential for viral replication, while binding to VLDL may enable the formation of highly infectious
lipoviralparticles. Thus, inhibiting interactions with LDs and VLDL may be crucial for successful
therapies. Combining bioinformatics, nanotechnology and biophysics, we further analyzed pep14-23
structure and its ability to bind different lipids, relating that information with the full-length DENV C.
DENV C N-terminal segment revealed four viable homodimer orientations that alternatively shield or
expose DENV C hydrophobic pocket, showing that the disordered N-terminal region can indeed act as
an autoinhibitory domain, mediating DENV C interaction with its biological targets, with pepl14-23
structure exploring that autoinhibitory activity. We found that WNV C also interacts with host LDs and
VLDL in a specific manner and similar observations are found for ZIKV C, with minor but important
variations. Given the above, we proceeded towards understanding and inhibiting the C protein binding
to the viral RNA. It is hypothesized that the positively charged C protein binds the negatively charged
viral RNA via the a4-04’ interface, assisting in viral genome packaging. Flavivirus C proteins bind
RNA in a manner whereby the nucleotide sequence and genome structure seem to be key factors. In
fact, notwithstanding a role for pure electrostatics-based interactions, we recently identified specific C
protein binding spots within the viral genome. We are now using that information to develop ssDNA
analogues of those regions of the viral genome to which the C protein has high propensity to bind. These
sequences serve as leads in drug development and to map RNA binding spots within the C protein. This
follows on our nuclear magnetic resonance (NMR) studies with this protein, which allowed to identify
the LDs binding spot within the C protein, enabling to improve pep14-23. Having key ssDNA sequences
identified may allow us to develop and/or repurpose inhibitors (including ssDNA-based analogues)
against such interactions. Blocking DENV C from binding host lipid systems and the viral RNA would
effectively target two independent mechanisms to stop viral replication.

Keywords: dengue virus, Zika virus, West Nile virus, capsid protein, lipid droplet, VLDL, RNA, atomic
force microscopy, NMR, circular dichroism, fluorescence spectroscopy, dynamic light scattering.
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DK.3

Scleraxis: a stress-responsive regulator of wound healing and
fibrosis

Michael P. Czubryt!-?

" Department of Physiology and Pathophysiology, Rady Faculty of Health Sciences,
University of Manitoba
2 Institute of Cardiovascular Sciences, St. Boniface Hospital Albrechtsen Research Centre,
351 Tache Avenue, Winnipeg, Canada R2H 246

Cardiac fibrosis is a highly common remodeling process that accompanies many forms of heart disease.
Despite causing significant morbidity and mortality, it currently lacks any form of treatment, in part due
to incomplete understanding of the underlying mechanisms. We explored the contribution of the
transcription factor scleraxis to initiating and maintaining the fibrosis process, given that scleraxis
regulates wound healing and extracellular matrix synthesis in a number of tissues.

We employed gain and loss of function approaches to assess the role of scleraxis in both primary cardiac
fibroblasts and in whole animal models of cardiac pressure overload and myocardial infarction. We
assessed changes in fibrotic gene expression, and employed echocardiography in vivo to monitor
changes in cardiac function and dimensions. Using approaches such as luciferase reporter assay and
chromatin immunoprecipitation, we identified direct transcriptional gene targets of scleraxis, and
explored upstream regulation of scleraxis expression.

Our studies showed that scleraxis directly regulates the expression of a host of genes involved in cardiac
fibrosis, including collagen Ia.2, a-smooth muscle actin, fibronectin, and periostin, as well as genes
involved in establishing the fibroblast phenotype (Twistl and Snail). Scleraxis expression was induced
by TGFp, angiotensin I, and physical stretch — all of which are key drivers of fibrosis. Over-expression
of scleraxis induced the activation of cardiac fibroblasts to myofibroblasts, which are responsible for
fibrosis, and this process was prevented by scleraxis knockdown. Deletion of scleraxis from fibroblasts
in vivo both prevented and reversed cardiac fibrosis, resulting in improved cardiac function, attenuation
of changes in cardiac dimensions, and prevention of death from heart failure. Scleraxis deletion also
prevented scar formation after myocardial infarction, but also resulted in increased incidence of rupture.

Our work supports a critical role for scleraxis in cardiac wound healing, leading to scarring and fibrosis.
Scleraxis expression is driven by pro-fibrotic signals, including growth factors and physical forces, and
interference with scleraxis dramatically attenuates fibroblast activation and subsequent cardiac fibrosis.
Scleraxis is thus an exciting target for the development of novel anti-fibrosis therapies.
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DK.4

Electrophysiological and molecular mechanisms of long and short QT-
intervals arising in ECGs

Belma Turan!

! Lokman Hekim University, Faculty of Medicine, Department of Biophysics, Ankara, Tiirkiye.

In the electrocardiogram (ECG) of mammals, the QT interval serves as a key marker of the duration of
the ventricular cardiomyocyte action potential (AP), reflecting the combined periods of depolarization
and repolarization. The QT interval varies with heart rate and is clinically significant, as abnormalities,
manifesting as either long QT syndrome (LQTS) or short QT syndrome (SQTS), are associated with an
increased risk of life-threatening arrhythmias. These conditions are linked to arrhythmogenic
mechanisms involving reentry and/or triggered activity, as demonstrated in animal model experiments.
LQTS and SQTS arise from underlying electrophysiological and molecular disturbances, often caused
by mutations in genes encoding cardiac ion channels and, in some cases, nonmyocyte-related factors. In
LQTS, delayed repolarization typically results from loss-of-function mutations in potassium channels
or gain-of-function mutations in sodium or calcium channels, leading to QT interval prolongation.
Conversely, SQTS is usually due to gain-of-function mutations in potassium channels or loss-of-
function mutations in sodium or calcium channels, causing abnormally shortened repolarization. Both
types of mutations may contribute to these syndromes.

Our studies in both in vitro and in vivo models of metabolic syndrome and insulin-resistant
cardiomyocytes revealed the presence of either LQT or SQT, depending on the duration and progression
of the condition.

Specifically, data obtained from ventricular cardiomyocytes of elderly rats with metabolic syndrome or
insulin resistance showed that the prominent LQT observed in surface ECGs arises from prolonged APs,
mainly due to significantly reduced potassium channel currents and alterations in both the level and
localization of Cx43 protein. These changes contribute to the abnormal propagation of ventricular
repolarization. Additionally, we observed structural and functional mitochondrial abnormalities,
including increased dilation of T-tubules, enhanced SR-mitochondria junctions, mitochondrial
fragmentation, altered mitochondrial membrane potential, and both mitochondrial and cytosolic Ca?*
overload. In contrast, early-stage metabolic syndrome in rats was characterized by cardiac remodeling
associated with SQTS, driven by shortened AP duration. This was due to increased sodium channel
currents and decreased L-type calcium channel currents. We also observed elevated levels of
phosphorylated Cx43 with predominant lateral localization on the sarcolemma, along with increased
expression of aSMA and CD68-positive cells. These cells were primarily localized in the interfibrillar
spaces of the heart, implicating a potential contribution of myofibroblasts and macrophages to AP
shortening via electrotonic conduction.

Overall, our data suggests the existence of previously unrecognized mechanisms contributing to the
induction of LQT or SQT. These mechanisms involve electrotonic depolarization of cardiomyocytes
and heterogeneous impulse conduction arising from increased interactions and altered spatial
distribution between cardiomyocytes and nonmyocytes during cardiac remodeling under metabolic
stress.

Keywords: Heart function, metabolic syndrome, electrocardiogram, ion channel currents.
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DK.5
In Vivo Neural Code to Understand Neuro-musculoskeletal Interplays
Utku S. Yavuz

! The University of Twente, the Faculty of Electrical Engineering, Computer Sciences and
Mathematics, Biomedical Signals and Systems Group.

Human motor function results from the intricate interaction between the neuromuscular and
musculoskeletal systems. While the neural and mechanical components have been studied in isolation,
the dynamic integration of these systems remains poorly understood. This knowledge gap is a major
obstacle in comprehending human movement. To address it, we present a new paradigm that investigates
how spinal motor neurons contribute to joint mechanics in intact, living humans.

To achieve this, we utilize spatial sampling and deconvolution techniques on high-density myoelectric
signals to accurately decode a-motor neuron discharges across multiple muscles. This approach allows
us to capture a larger population of spinal motoneurons, enabling a deeper understanding of the neural
coding patterns that contribute to joint torque. We analyze both reflexive and voluntary motoneuron
discharge patterns in the time and frequency domains, characterizing their neural code through the
statistical properties of their firing behavior. Validation is provided through an in vivo, data-driven
neuromuscular modeling framework that links neural activity to mechanical output, offering insights
into motor physiology, dysfunction, and recovery.

Our results showed that the probabilistic model of a larger population can be a reliable predictor of
spinal adaptation. Such direct feedback from spinal neurons would provide objective evidence to
understand the severity/level of the motor impairment and this may open new avenues for understanding
neuro-mechanical causalities in human movement and the adaptation caused by impairment, with
potential for establishing novel treatments.

Keywords: motoneuron, motor unit reflex computational modelling and rehabilitation technologies.
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Kon 1

Sonofotodinamik Terapi: Kanser Tedavi Yontemi

Mehmet Dincer Bilgin

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

Sonofotodinamik terapi (SPDT), fotodinamik terapi ve sonodinamik terapinin sinerjik bir
kombinasyonu olarak, kanser tedavisinde yenilik¢i ve umut vadeden bir yaklagimdir. Bu yontemde, 151k
ve ultrases enerjileri birlikte kullanilarak, spesifik duyarlastirici ajanlarin  aktive edilmesini
saglamaktadir ve bunun sonucu olarak reaktif oksijen tiirleri iiretimini artirarak hedef kanser
hiicrelerinde segici sitotoksik etkiler olusturmaktadir. SPDT derin doku penetrasyonu, minimal invazif
ozelligi ve ¢oklu hiicre 6liim mekanizmalarin1 es zamanl tetikleme kapasitesi ile kanser tedavisinde
onemli bir alternatif sunmaktadir. Son yillarda yapilan arastirmalar, 6zellikle ftalosiyanin ve BODIPY
tiirevleri gibi yeni nesil duyarlastirici ajanlar ile nanopargacik tasiyici sistemlerin, SPDT nin terapotik
etkinligini anlaml1 sekilde artirdigini gostermektedir. Bu kapsamda hem in vitro hem in vivo modellerde
yapilan ¢aligmalar, SPDT nin tiimdr biiyiimesini baskiladigini, apoptozu indiikledigini ve oksidatif stres
mekanizmalarini aktive ettigini ortaya koymustur. Laboratuvarimizda yiiriitiilen 6zgiin ¢alismalarda ise
prostat, mide, meme ve akciger kanser hiicre hatlar1 iizerindeki SPDT’nin etkileri sistematik olarak
degerlendirilmistir. Bulgularimiz, SPDT’nin mitokondriyal stres yanitin1 bozarak hiicre oliimiinii
tetikledigi; reaktif oksijen tiirlerinin iiretimi, lipid peroksidasyonu ve hiicresel canlilik parametreleri
tizerinden anlaml sitotoksik etkilere yol ac¢tigimi gostermektedir. Ayrica 1sik ve ultrasesin birlikte
uygulandigi protokollerin, tek basina uygulamalara gore daha yiiksek etkinlik sagladigi deneysel olarak
ortaya konmustur. Bu c¢aligmalar, SPDT'nin molekiiler diizeyde etkilerini anlamaya yonelik 6nemli
bulgular sunmakta ve tedavinin optimize edilmesine katki saglamaktadir. Sonug olarak, SPDT nin temel
bilimsel prensipleri, tedavi mekanizmalari, kullanilan duyarlastirici ajanlar ve klinik potansiyelinin yani
sira, laboratuvarimizda elde edilen giincel veriler 1s18inda tedaviye yonelik 6zgilin sonuglar
paylasilacaktir.

Anahtar kelimeler: duyarlastirici ajanlar; fotodinamik terapi; kanser; sonodinamik terapi,
sonofotodinamik terapi
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Kon 1
Sonofotodynamic Therapy: A Cancer Treatment Modality

Mehmet Dincer Bilgin

Aydin Adnan Menderes University, Medical Faculty, Department of Biophysics, Aydin

Sonophotodynamic therapy (SPDT), a synergistic combination of photodynamic therapy and
sonodynamic therapy, represents an innovative and promising approach in cancer treatment. This
method utilizes both light and ultrasound energies to activate specific sensitizing agents. The subsequent
generation of reactive oxygen species results in selective cytotoxic effects on targeted cancer cells.
SPDT offers a compelling alternative in cancer therapy due to its deep tissue penetration, minimally
invasive nature, and capacity to simultaneously trigger multiple cell death pathways. Recent studies
have demonstrated that new-generation sensitizers, such as phthalocyanine and BODIPY derivatives, in
combination with nanoparticle-based delivery systems, significantly enhance the therapeutic efficacy of
SPDT. In this context, both in vitro and in vivo studies have shown that SPDT suppresses tumor growth,
induces apoptosis, and activates oxidative stress mechanisms. In our laboratory’s original research, the
effects of SPDT on prostate, gastric, breast and lung cancer cell lines have been systematically
investigated. Our findings indicate that SPDT promotes cell death by disrupting mitochondrial stress
responses and exerts significant cytotoxic effects through elevated reactive oxygen species production,
lipid peroxidation, and alterations in cellular viability. Moreover, experimental data confirm that
protocols combining both light and ultrasound exhibit higher efficacy compared to either modality
alone. These studies provide valuable insights into the molecular mechanisms underlying SPDT and
contribute to the ongoing optimization of this therapeutic strategy. In conclusion, this presentation will
highlight the fundamental principles, therapeutic mechanisms, sensitizing agents, and clinical potential
of SPDT, alongside original findings from our laboratory that underscore its potential as a novel cancer
treatment modality.

Keywords:  cancer;  photodynamic  therapy; sensitizing agents;, sonodynamic  therapy;,
sonophotodynamic therapy
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Kon 2

Tiirk Miiziginin Hiper-EEG Degiskenleri Uzerinde Olusturdugu
Duygulanim Desenlerinin Gercek Zamanh Olarak Izlenmesi

Barkin ilhan

Bilisimsel Kognitif Sinirbilim Laboratuvari, Necmettin Erbakan Universitesi Tip Fakiiltesi Biyofizik
AD, Konya, Tiirkiye

Insanlik tarihi kadar eski olan miizik, bir senaryo metnindeki gibi “kronolojik desenler” iceren,
“hikayesi” olabilen, belli fiziksel Ozelliklerdeki seslerin (ve sessizligin) sonlu dizileri olarak
tanimlanabilir. “Bestecilerin” olusturdugu bu diziler, bireylerde duygusal “durumlar” olusturabilmekte,
icerdikleri enformasyonun beyinde islenmesi konusu ise miizikoloji, ndropsikoloji ve biyofizigin tam
kesisim noktasinda yer almaktadir.

Gelisen embriyonun ilk karsilastigi miizik kalp atisidir. Annenin bu donemdeki mutluluk, korku,
anksiyete gibi deneyimleri, salt ndral plastisiteden Gte tiim viicudun entropisini degistirebilecek
niteliktedir. Bireylerin maruziyetleri dogduktan sonra da siirekli degistiginden, dinleyene 6zgii beyin
aktivitesi verilerinin miizik o6zellikleriyle entegre/biitiinsel olarak modellenmesi daha gercekgi bir
yaklagim olacaktir. Bu dogrultuda, popiilasyon desenleri olusturulmasina yonelik akillica tasarlanacak
caligmalar, miizikal 6zelliklerin kisiye 0zgii, tedaviye yonelik optimizasyonunu miimkiin kilabilir. Ek
olarak, “miizik, beyin ve terapi” temali calismalar geneliyle kalitatiftir ve bati miizigini temel
almaktadir; ancak farkli bir sosyokiiltiirel evrim siirecine sahip, tek sesli olmasina ragmen sonsuz icra
imkani saglayan Tiirk miiziginin olduke¢a orijinal bilgiler sunma potansiyeli bulunmaktadir.

Az bilgi sahibi oldugumuz bu multidisipliner alana en iist diizeyde hakim olma amaciyla
rektorliiglimiiziin destekledigi yiiksek biitceli bir proje baglatilmig, Tiirk Miizigi Devlet Konservatuvari
ve Tip Fakiiltesi ortakligi ile canli/kayittan ¢alinan miizik esnasinda katilimcilarin beyin aktivitesi
indekslerinin es zamanli gézlenebilecegi yiiksek teknolojili bir ses/EEG kayit stiidyosu kurulmustur.
Satin alinan iki adet EEG amfisi, 6zgiin donanim ve yazilimlarimiz {izerinden senkronize edilmis,
kompleks isitsel uyaranlarin “bireye 6zgii ve bireyden bagimsiz” yanitlarina iliskin “maksimum bilginin
minimum zamanda edinilmesine” yonelik bir hiper-tarama ortami tasarlanip gergeklestirilmistir.
Yazilim altyapimiz, 2005°ten beri acgik kaynakli olarak gelistirilen, agdaki farkli bilgisayarlarin is
boliimili yapmasina dayanan Octopus-ReEL projesi (https://github.com/4e0On/octopus-reel/) lizerinde
hiper EEG kayit/analiz kodlarinin gelistirilmesiyle olusturulmus, miizik esnasinda katilimcilarin EEG
verilerinin ger¢ek-zamanli islenerek farkli kognitif indekslerin farkli kosullar i¢in gbzlenebilecegi bir
hale getirilmistir.

Bu sunumda, bahsedilen tiim siireglere iliskin amag, teknik bilesenler ve gelecekte yapilacaklarin
tanitilmasi ve bu konudaki 6neri ve fikirsel geri doniislerin alinmasi1 amaglanmaktadir.

Anahtar kelimeler: miizik; beyin degiskenleri; EEG, hiper tarama, biiyiik veri; sinyal isleme; néro-
bilisim
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Kon 2

Real-Time Monitoring of Affective Patterns Induced by Turkish
Music on Hyper-EEG Variables

Barkin ilhan

Computational Cognitive Neuroscience Laboratory, Department of Biophysics, Necmettin
Erbakan University Faculty of Medicine, Konya, Tiirkiye

Music, ancient as mankind itself, can be defined as finite sequences of sounds with certain physical
properties (and silence), containing “chronological patterns” and “narrative”, much like a script. These
sequences arranged by “composers”, could elicit emotional “states”, with brain’s information
processing, overall residing at the very intersection of musicology, neuropsychology, and biophysics.

The first music encountered by a developing embryo is the mother’s heartbeat. Mother’s emotional
experiences during this period alter not only neural plasticity yet body entropy itself. Since musical
exposure is individual-specific throughout life, integrated/holistic modeling of listener’s brain responses
together with musical features, constitutes a more realistic framework. In this regard, studies for
establishing population-level patterns may even enable personalized therapeutic optimization of musical
features. Moreover, most existing studies within “music, brain, and therapy” context are qualitative, and
focus on Western music. In contrast, through unique sociocultural evolution, Turkish music despite
being monophonic, could offer limitless expressive possibilities and unique insights.

To explore this field to its highest, a large-budget, rectorate-supported project has been launched. In
collaboration between State Conservatory of Turkish Music and Faculty of Medicine, a high-tech
audio/EEG recording studio has been established to observe participants’ brain activity indices in real
time during live/recorded music. Two EEG amplifiers have been synchronized using our custom
hardware and software. A hyper-scanning environment has been designed and implemented to acquire
“maximum information in minimum time” regarding “individual-specific and population-generalized”
brain responses to complex auditory stimuli. The software’s being built on open-source project Octopus-
ReEL (https://github.com/4e0n/octopus-reel/), being developed since 2005 with philosophy of
distributed tasks across networked computers. Hyper-EEG monitoring code’s being continuously added,
enabling real-time processing of participants’ EEG signals during music listening, thus facilitating
simultaneous monitoring of cognition under varying conditions.

This conference aims to present project’s objectives, technicalities, and future directions, while
gathering audience’s feedback and suggestions.

Keywords: music; brain variables; EEG, hyper-scanning; big data; signal processing;
neuroinformatics
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Kon 3
Hipoksik Kosullarda Kalpte Hiicre ici pH Regiilasyonu

Hilmi Burak Kandilci

Ankara Universitesi Tip Fakiiltesi Biyofizik Anabilim Dali

Hipoksi kardiyak dokuda, miyokard enfarktiisii gibi kardiyovaskiiler hastaliklarin ¢ok sik rastlanilan bir
sonucu olarak goriilmektedir. Hipokside genellikle oksijensiz solunum sonucunda hiicre i¢i pH (pH;)
azalir. Asit yiikii hiicre membraninda bulunan transportorler araciligiyla hiicreden uzaklagtirilir. Sodyum
hidrojen degis-tokuscusu (NHE1) ve sodyum bikarbonat ko-transportdrii (NBC) kardiyomiyositlerde
hiicreden asitin uzaklastirilmast ve pH; regiilasyonundan sorumlu baslica proteinlerdir. Kalpte,
fizyolojik ya da patolojik baz1 kosullarda pHi’min aside kaymasi NHE1/NBC aktivitesini artirir.
NHE1/NBC hiperaktivitesi ile kardiyak patolojiler arasinda baglant1 oldugu diisiiniilmektedir. Ornek
olarak, iskemi-reperfiizyon hasari, iskemi sonrasi kardiyak yeniden modellenme ve kardiyak hipertrofi
sirasinda artan NHE] aktivitesi goriilmektedir. NHE1/NBC hiperaktivitesi hiicrede Na* bagimli Ca*
asirt yiikklenmesine yol agmakta ve bu durum kalsiyum/kalmodiilin bagimli protein kinaz-histon
deasetilasyon sinyal yolagmin aktive olmasi, mitokondri gecirgenliginin artmasi, reaktif oksijen
tiirevleri (ROS) ve apoptosis olusumu gibi hasar olusturan siiregleri tetiklemektedir. Bu proteinlerin
regiilasyon mekanizmalarinin ortaya ¢ikartilmasi kardiyak fizyopatolojilerin dnlenmesinde énemli bir
stratejidir. Konunun Onemi sadece kalp ile iliskili hastaliklarla smirli degildir. NHE1’in kanser
biiyiimesi ve metastazini tetikledigi, ozellikle meme kanseri icin diisiiniilmektedir. Izole ventrikiiler
kardiyomiyosit ve kalp kokenli kiiltiir hiicrelerinde elde ettigimiz bulgular, hipoksinin siddet ve siiresine
bagli asit uzaklastiran proteinlerin fonksiyonunu farkli mekanizmalarla etkiledigini gostermektedir.

Anahtar kelimeler: Hipoksi, hiicre i¢i pH, kardiyomiyosit
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Kon 3

Intracellular pH Regulation In The Hearth Under Hypoxia
Hilmi Burak Kandilci

Ankara University, Faculty of Medicine, Department of Biophysics

Hypoxia is frequently observed in cardiac tissue as a common pathological consequence of
cardiovascular diseases, such as myocardial infarction. Under hypoxic conditions, intracellular pH (pH;)
typically declines as a result of anaerobic metabolism. The resulting intracellular acid load is extruded
through transport systems located in the cell membrane. The sodium/hydrogen exchanger isoform 1
(NHE1) and the sodium/bicarbonate co-transporter (NBC) are the principal proteins involved in the pH;
regulation and the removal of excess acid load in cardiomyocytes. In the heart, both physiological and
pathological reductions in pH; are known to enhance the activity of NHE1 and NBC. There is increasing
evidence supporting an association between NHE1/NBC hyperactivity and the progression of various
cardiac pathologies. For example, elevated NHEI activity has been documented in conditions such as
ischemia-reperfusion injury, post-ischemic cardiac remodeling, and cardiac hypertrophy. The coupling
of NHE and NBC to sarcolemmal Na™ transport is of particular interest, as H -equivalent extrusion will
modulate not only pH; but also [Na']; and hence, through effects on sarcolemmal Na*/Ca®* exchange,
intracellular [Ca®'] is elevated. Ca*" overload subsequently initiates a cascade of deleterious cellular
events, including activation of the calcium/calmodulin-dependent protein kinase—histone deacetylase
(CaMK-HDAC) signaling pathway, increased mitochondrial membrane permeability, elevated
production of reactive oxygen species (ROS), and the induction of apoptotic pathways. Accordingly,
elucidating the regulatory mechanisms involved in these proteins is a promising therapeutic strategy for
the prevention and management of cardiac pathophysiology. Moreover, the relevance of this subject is
not only restricted with cardiovascular disease. NHE1 has been implicated in tumor progression and
metastasis, particularly in breast cancer. Our results obtained from isolated ventricular cardiomyocytes
and heart-derived cultured cell lines show that the severity and duration of hypoxic exposure modulate
the function of these acid-extruding transporters through distinct molecular mechanisms

Keywords: Hypoxia, intracellular pH, cardiomyocyte
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YAPAY ZEKA PANELI / ARTIFICIAL INTELLIGENCE PANEL

Tipta Uretken Yapay Zeka Uygulamalari
Productive Al Applications in Medicine

Veysi Akpolat!, Mehmet Sira¢c Ozerdem?, Leyla Tiirker Sener?, Selma Yaman*

! Dicle Universitesi Tip Fakiiltesi Biyofizik AD.

2 Dicle Universitesi Miihendislik Fakiiltesi Elektrik Elektronik Miihendisligi Boliimii, Elektronik AD.
3 Istanbul Universitesi Istanbul Tip Fakiiltesi Biyofizik AD.

! Kahramanmarasg Siit¢ii Imam Universitesi Tip Fakiiltesi Biyofizik AD.

Prof. Dr. Veysi Akpolat

Yapay Zeka ve Saghkta Biiyiik Veri Analitigi

Yapay zeka arastirmalarinin ve teknolojisinin olaganiistii ilerlemeler sagladigi heyecan verici bir
zamanda yastyoruz. Oniimiizdeki yillarda, yapay zeka ve nihayetinde yapay genel zeka (AGI), tarihin
en biiylik doniistimlerinden birini gergeklestirme potansiyeline sahip oldugu dngoriilmektedir.

Yeni nesil yapay zeka sistemlerini giivenli ve sorumlu bir sekilde inga etmek i¢in multidisipliner
alanlardaki bilim insanlari durmadan c¢alismaktadirlar. Amaglar1 bilimi ilerletebilecek, isleri
doniistlirebilecek, farkli topluluklara hizmet edebilecek ve milyarlarca insanin hayatini iyilestirebilecek
c18ir agici teknolojiler tiretmektir.

Gilinliimiizde saglik sistemlerinin en bilyiik zorluklarindan biri, her gecen giin katlanarak artan saglik
verilerinin anlamlandirilmasi ve etkili bir sekilde kullanilmasidir. Elektronik saglik kayitlari, genomik
veriler, medikal goriintiiler, laboratuvar sonuglari, giyilebilir teknolojilerden gelen siirekli biyolojik
sinyaller gibi ¢cok boyutlu ve heterojen veri kaynaklarinin varligi, saglik alaninda biiyiik veri analitigi
(big data analytics) yaklagimlarini kagmilmaz hale getirmistir. Bu verilerin dogru islenmesi, klinik karar
destek sistemlerinin gelismesini, hastaliklarin erken tanilanmasini, bireye 6zgili tedavi planlarinin
olusturulmasini ve saglikta kaynak yonetiminin iyilestirilmesini saglamaktadir.

Bu sunumda, saglikta biiylik veri analitigi siireglerinin temel ilkeleri, veri madenciligi, makine
ogrenmesi ve iiretken yapay zeka algoritmalariyla olan etkilesimi ele alinacaktir. Ozellikle iiretken
yapay zekanin saglik alaninda nasil kullanildigi; sentetik veri iiretimi, otomatik tani raporu
olusturulmasi, klinik metin analizi ve goriintii sentezi gibi uygulamalardan Ornekler verilerek
agiklanacaktir.

Biyofizik, canli sistemleri atom alt1 diizeyden doku diizeyine kadar inceleyen ¢ok katmanli ve disiplinler
aras1 bir alandir. Son yillarda iiretken yapay zeka (Generative Al), biyofizigin veri isleme, gérsellestirme
ve modelleme kapasitelerini 6nemli Ol¢iide artirmis, tipta yeni olanaklarin kapisini aralamistir.
Giliniimiizde artik iiretken yapay zeka, gelismis mikroskobik goriintiileme ve matematiksel modelleme
ile birleserek biyofizikte yeni nesil arastirmalara yon vermektedir.

Sunum, saglik alaninda ¢alisan akademisyenler ve aragtirmacilar i¢in {iretken yapay zeka destekli bilyiik
veri analitiginin sundugu olanaklar1 anlamaya, degerlendirmeye ve etkili kullanmaya yonelik farkindalik
saglamay1 hedeflemektedir.

Anahtar Kelimeler: Biiyiik veri analitigi, tiretken yapay zeka, saglik verisi, klinik karar destek,
biyofizik.

Artificial Intelligence and Big Data Analytics in Healthcare

We live in an exciting time when artificial intelligence research and technology are making extraordinary
strides. In the coming years, artificial intelligence, and ultimately artificial general intelligence (AGI),
is predicted to have the potential to drive one of the most profound transformations in history.
Scientists across multidisciplinary fields are working tirelessly to build the next generation of Al systems
in a safe and responsible manner. Their goal is to produce groundbreaking technologies that can advance
science, transform businesses, serve diverse communities, and improve the lives of billions.
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One of the greatest challenges for healthcare systems today is making sense of and effectively using the
exponentially increasing volume of healthcare data. The existence of multidimensional and
heterogeneous data sources, such as electronic health records, genomic data, medical images, laboratory
results, and continuous biological signals from wearable technologies, has made big data analytics
approaches essential in healthcare. Proper processing of this data enables the development of clinical
decision support systems, early diagnosis of diseases, the creation of personalized treatment plans, and
improved healthcare resource management.

This presentation will cover the fundamental principles of big data analytics in healthcare and their
interaction with data mining, machine learning, and generative Al algorithms. Specifically, how
generative Al is used in healthcare will be explained, with examples from applications such as synthetic
data generation, automatic diagnostic report generation, clinical text analysis, and image synthesis.
Biophysics is a multi-layered and interdisciplinary field that examines living systems from the
subatomic level to the tissue level. In recent years, generative Al has significantly enhanced the data
processing, visualization, and modeling capabilities of biophysics, opening the door to new possibilities
in medicine. Today, generative Al, combined with advanced microscopic imaging and mathematical
modeling, is driving next-generation research in biophysics.

The presentation aims to raise awareness among healthcare academics and researchers about
understanding, evaluating, and effectively utilizing the opportunities offered by generative Al-powered
big data analytics.

Keywords: Big data analytics, generative Al, health data, clinical decision support, biophsics.

Prof.Dr. Mehmet Sira¢c Ozerdem
Uretken Yapay Zeka ve Tipta Uygulamalar

Uretken Yapay Zeka (Generative Al), mevcut verilerden 6grendigi derin kaliplar1 ve yapilar1 kullanarak
metin, goriintii, ses ve kod gibi tamamen yeni, orijinal ve baglamsal olarak tutarli icerikler sentezleyen
bir yapay zeka alt dalidir. Temel islevi siniflandirmak degil, insan benzeri bir iiretkenlik eylemini
gergeklestirmektir.

Uretken Yapay Zeka, veriyi sadece analiz edip simiflandirmanin dtesine gegerek tamamen yeni ve
orijinal igerikler iretebilen bir teknoloji olarak tip alaninda bir paradigma degisimi yaratmaktadir.
Geleneksel yapay zeka teshise yardimci olurken, iiretken yapay zeka; tedavi, arastirma ve egitim
siireclerini yeniden sekillendirme potansiyeli tasir. Uretken Yapay Zeka, tibbin arastirma, teshis ve
tedavi siireclerini radikal bigimde hizlandiran bir katalizor gorevi gormektedir. Bu teknoloji, sadece
mevcut veriyi yorumlamakla kalmayip, biyolojik ve klinik olarak anlamli, tamamen yeni veriler
yaratarak tip biliminin simirlarim genisletmektedir. Tibbi Gériintiileme ve Radyoloji, Ilag Kesfi ve
Gelistirme, Kisisellestirilmis T1p ve Genomik, Klinik Is Akislar1 ve Raporlama, Tip Egitimi ve Cerrahi
Simiilasyon konular1 Uretken yapay zekanin tiptaki uygulama alanlar1 kapsamindadr.

Ornegin, nadir gériilen bir hastaliga ait sinirl sayidaki MR veya BT taramalarindan yola ¢ikarak, teshis
algoritmalarinin egitimi i¢in binlerce sentetik fakat son derece gercek¢i medikal goriintii
iiretebilmektedir. Bu, veri zenginlestirme yoluyla model dogrulugunu artirirken, ayn1 zamanda diisiik
doz radyasyonla ¢ekilmis goriintiilerin kalitesini iyilestirerek hasta giivenligine de katkida bulunur.Diger
bir drnek; belirli bir hastaligi veya proteini hedef alacak, tamamen yeni ve etkili ilag aday1 molekiilleri
sifirdan tasarlanabilmektedir. Belirli fonksiyonlar1 yerine getirebilecek yeni protein yapilari
iretilebilmektedir. Farkli hasta profillerine sahip sentetik denek gruplar olusturularak bir ilacin
potansiyel etkileri ve yan etkileri daha erken agsamada tahmin edilebilmektedir.

Ozetle, iiretken yapay zeka, tibb1 reaktif bir yaklasimdan proaktif, éngoriicii ve her bireye 6zel hale
getiren bir modele doniistiirme konusunda merkezi bir rol oynamaktadir.

Anahtar kelimeler: Geleneksel yapay zeka, iiretken yapay zekd, tip uygulamalart,
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Generative Artificial Intelligence and Its Applications in Medicine

Generative Artificial Intelligence (Generative Al) is a subfield of Al that synthesizes entirely new,
original, and contextually coherent content—such as text, images, audio, and code—by leveraging deep
patterns and structures learned from existing data. Its primary function is not to classify but to perform
a creative act similar to human productivity.

Generative Al goes beyond merely analyzing and classifying data; it represents a paradigm shift in the
medical field by enabling the creation of entirely new and original content. While traditional Al assists
in diagnosis, generative Al holds the potential to reshape treatment, research, and educational processes.
It acts as a catalyst that radically accelerates research, diagnosis, and treatment procedures in medicine.
This technology not only interprets existing data but also generates entirely new, biologically and
clinically meaningful data, thereby expanding the boundaries of medical science.

Medical imaging and radiology, drug discovery and development, personalized medicine and genomics,
clinical workflows and reporting, medical education, and surgical simulation are among the key areas
of application for generative Al in medicine.

For example, based on a limited number of MRI or CT scans of a rare disease, generative Al can produce
thousands of synthetic yet highly realistic medical images to train diagnostic algorithms. This not only
enhances model accuracy through data augmentation but also improves the quality of low-dose radiation
images, contributing to patient safety. Another example is the design of entirely new and effective drug
candidate molecules from scratch, targeting specific diseases or proteins. New protein structures capable
of performing specific functions can also be generated. By creating synthetic patient groups with diverse
profiles, the potential effects and side effects of a drug can be predicted at earlier stages.

In summary, generative Al plays a central role in transforming medicine from a reactive approach into
a proactive, predictive, and personalized model tailored to each individual.

Keywords: Traditional artificial intelligence, generative artificial intelligence, medical applications

Dog. Dr. Leyla Turker Sener

Biyofizik Egitiminde Yeni Nesil Yaklasim: Giyilebilir Teknolojiler ve Yapay Zeka

Biyofizik alanindaki konular ve kavramlar, multidisipliner bir yapida olup genis kapsaml icerigi
nedeniyle 6grenciler tarafindan dgrenilmesi olduk¢a kompleks ve zaman alici bir alandir. Bu amagla
gelistirilmis bircok detayli gorsel, video ve simiilasyon ¢alismasi bulunmaktadir. Bunun yani sira, geng
neslin yeni nesil teknolojileri kullanimiyla tibbi kavramlar 6grenmesi daha kolay ve motive edici
olmaktadir. Ogrenme siirecine katkida bulunan ve arastirdiklar1 konular hakkinda bilimsel bilgiye hizli
ve etkili bir sekilde erisim saglayan bir sisteme ihtiya¢ duyulmaktadir. Mevcut yapay zeka araglari,
yalnizca makale bazinda egitilmedigi i¢in sorulan sorulara verdikleri cevaplar akademik temelden uzak
olabilmektedir. Gelistirilen akademik yapay zeka biyofizik sohbet botu algiritmamiz, biyofizik alaninda
QI dergilerde son 5 yil igerisinde yayinlanmis makalelerden olusan bir akademik veri seti ile egitilmistir;
ek olarak biiyiik dil modelleri kullanilarak kullanici sorgularina anlamli ve giivenilir yanitlar
saglamaktadir. Dolayisiyla haliisinasyon riskini en aza indirmektedir. Bunun yam sira artirilmis
gerceklik teknolojisi mikro/nano 6lgekteki kavramlar gozle goriiliir 3 boyutlu modeller haline getirilerek
¢oklu duyusal yani hem isitsel hem gorsel 6grenme yeni bireysel egitim metodudur. Giyilebilir teknoloji
alaninda gelistirilen akilli gozliikler ile yapay =zeka c¢aligmalarmin kullanimi  6grenimi
derinlestirilebilmektedir. Son olarak sanal gerceklik (VR) teknolojisi 6grencinin bulundugu noktadan
sanal olarak tasarlanmig bir mekana gegirilerek tiim yapacagi ¢alismalari makine techizat ve malzeme
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ihtiyac1 olmadan deneyimleyebilmesini saglamaktadir. Bu teknolojilerden etkili bir tip egitimi igin tam
olarak yararlanmak amaciyla siirekli arastirma ve geleneksel yontemlerle entegrasyona ihtiyag
duyulmaktadir.

Anahtar kelimeler: giyilebilir teknolojiler, biiyiik dil modelleri, sanal gergeklik, artirilmis gergeklik

New Generation Approach in Biophysics Education: Wearable Technologies and Artificial
Intelligence

Topics and concepts in the field of biophysics are multidisciplinary in nature and, due to their broad and
complex content, are often challenging and time-consuming for students to learn. To address this,
numerous detailed visuals, videos, and simulation studies have been developed. Moreover, the younger
generation finds it easier and more motivating to learn medical concepts through the use of new-
generation technologies. There is a growing need for a system that supports the learning process and
enables rapid and effective access to scientific information on the topics they research. Existing artificial
intelligence tools often fall short in this context because they are not solely trained on academic
literature, leading to responses that may lack academic rigor. The developed academic Al biophysics
chatbot has been trained on a dataset composed of academic articles published in Q1 journals within the
last five years in the field of biophysics. Additionally, it leverages large language models to provide
meaningful and reliable answers to user queries, thereby minimizing the risk of hallucinations.
Furthermore, augmented

Reality technology transforms micro- and nano-scale concepts into visible, three-dimensional models,
introducing a new individual learning method that engages multiple senses—both auditory and visual.
In the field of wearable technology, smart glasses enhance the use of Al applications, deepening the
learning experience. Lastly, virtual reality (VR) technology enables students to be virtually transported
from their current location into simulated environments, allowing them to conduct all necessary
procedures and experiments without the need for physical machines, equipment, or materials. To fully
harness these technologies for effective medical education, ongoing research and integration with
traditional methods are essential.

Keywords: wearable technologies, large language models, virtual reality, augmented reality

Dr. Ogr. Uyesi Selma Yaman

Algolojide Yapay Zeka Uygulamalari ve Yapay Zeka Uygulamalarinda Etik

Agri, cok sayida kiginin yasam kalitesini etkileyen, anlagilmasi zor, bireysel farkliliklari olan, tan1 ve
tedavide hala tam olarak ¢oziimlenememis klinik bir tablodur. Algolojide yapay zeka (YZ) birinci
basamakta bebek, yasli gibi iletisim kurmayan hastalarda yiiz ifadesi, elektrodermal,
elektrokardiyogram, elektroensefalogram gibi biyosinyaller iizerinden objektif Slclimler ile agr
tespitine ve derecelendirmesine imkan tanir . Tam1 koymada ihtitag duyulan, klinik oyki, fizik
muayenenin yani sira ¢esitli test ve goriintiileme sonuglar1 bir araya getirilerek en olasi hastalik
teshisinde YZ uygulamalari etkin roller iistlenir . Agr1 yonetiminde; farmakolojik ila¢ ve doz se¢iminde,
olas1 egzersiz segenekleri gibi tedavi alternatiflerinin bireysel tedavi 6znelliginde en iyi sonuca
ulagsmasinda makine 6grenme, farkli algoritmalar, YZ uygulamalari yer almaktadir. Agriya neden olan
patolojinin giderilmesinde izlenilecek yontemler; cerrahi operasyon dncesi ve sonrasi, sonuca ulagsma
yiizdesi gibi tedavi seceneklerinin optimum degerlendirilmesinde klinik agidan katki saglamaktadir YZ;
depresyon, kinezyofobi, etkisiz ve kontrolsiiz opioid kullanimi gibi agrinin neden oldugu psikolojik

34



7. Uluslararasi ve 36. Ulusal Biyofizik Kongresi / 7th International and 36th National Biophysics Congress
3-6 Eylil / September 2025
Bursa Uludag Universitesi / Bursa Uludag University, BURSA, TURKIYE

olumsuzluklarin giderilmesinde bireysel farkliliklar gozoniinde bulundurularak psikososyal kazanimlar
sunar. Bunlarin yam sira; tele tip, giyilebilir cihazlar ve mobil uygulamalar, agr1 varliginda es zamanh
hekim ile temas kurma, psikolojik ve fizyolojik hastay1r yonlendirmede YZ’nin klinik faydasini
arttirabilecek secenekler arasindadir. YZ tip diinyasinda tan1 koymadan tedavi siirecine, uygulamalarin
risk degerlendirmesine kadar yer aldigi genis skalada dikkat edilmesi gereken 6nemli unsur etik
standartlar1 koruma gerekliligidir. Giivenilirlik ve sorumluluk alt basliginda, YZ ¢iktilar1 dogru,
giivenilir ve tekrarlanabilir olmalidir. YZ’nin tektarafli bakis agisi/yanliliktan uzak olmas1 6nceliklidir,
aksi halde siirecin hasta lehine degil, menfi cikarlar yoniinde ilerlemesine kaynaklik eder. Tip etik
kriterlerinde kisisel bilginin gizliligi YZ uygulamalarinda temel veri niteliginde olmasindan dolay1 ihlal
edilmesi miimkiindiir. Veri toplamada; kullanim amaci ve sinirlart hastalarin kavrayabilecegi netlikte
betimlenmelidir ve kisinin talebi dogrultusunda silinmelidir. Uygulamalar 6ncesinde hastalara veya
hasta yakinlarina islemlerin getirileri ve uygulama esaslar1 hakkinda bilgi alabilecekleri onam formlari
sunulmalidir. Tiim bu ve daha fazla etik unsurlar Diinya Saglk Orgiitiince belirlenmektedir.

Anahtar Kelimeler: Yapay Zeka Uygulamalari, Algoloji, Agri, Etik

Artificial Intelligence Applications in Algology and Ethics in Artificial Intelligence Applications

Pain is a clinical condition that affects the quality of life of many people, is difficult to understand, has
individual differences, and is still not fully resolved in diagnosis and treatment . Artificial intelligence
(Al in algology enables pain assessment with objective measurements through biosignals such as facial
expression, electrodermal, electrocardiogram, electroencephalogram in non-communicative patients
such as infants and the elderly in primary care. Al applications play an effective role in the diagnosis of
the most probable disease by combining clinical history, physical examination as well as various test
and imaging results needed for diagnosis. In pain management, machine learning, different algorithms,
and Al applications are involved in the selection of pharmacologic drugs and doses, possible exercise
options, and treatment alternatives to achieve the best results in individual treatment subjectivity. The
methods to be followed in the elimination of the pathology causing pain contribute clinically in the
optimum evaluation of treatment options such as before and after surgical operation and the percentage
of outcome Al offers psychosocial gains by considering individual differences in the elimination of
psychological negativities caused by pain such as depression, kinesiophobia, ineffective and
uncontrolled opioid use. In addition to these; tele-medicine, wearable devices and mobile applications
are among the options that can increase the clinical benefit of Al in contacting the physician
simultaneously in the presence of pain and guiding the psychological and physiological patient. The
important factor to be considered in the wide scale in which Al is involved in the medical world, from
diagnosis to treatment process and risk assessment of applications, is the need to maintain ethical
standards. Under the sub-section on reliability and responsibility, Al outputs should be accurate, reliable
and reproducible. It is a priority for Al to be free from one-sided perspective; otherwise, it may lead the
process to progress in the direction of negative interests rather than in favor of the patient. The
confidentiality of personal information in medical ethical criteria may be violated in Al applications
since it is basic data. In data collection, the purpose and limits of use should be described in a clear
manner that patients can comprehend and should be deleted upon the request of the person. Consent
forms should be provided to patients or their relatives prior to the applications, in which they can be
informed about the benefits of the procedures and the principles of application. All these and more
ethical principles are determined by the World Health Organization.

Keywords: Artificial Intelligence Applications, Algology, Pain, Ethics
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Prof. Dr. Bahar Giintekin

Beyin Osilasyonlarinin Elektrofizyolojik Analizi

Beyin osilasyonlari, noral bilgi islemenin koordinasyonunda merkezi bir rol oynamaktadir.
Elektroensefalografi (EEG), bu osilasyon dinamiklerinin yiiksek zamansal c¢oziiniirliikle invaziv
olmayan bir sekilde izlenmesini saglamaktadir ve hem deneysel hem de klinik noérobilimde yaygin
olarak kullanilan bir ara¢ olmaya devam etmektedir. Bu panel; EEG yonteminin tarihi, yontemin temel
prensipleri, kullanim alanlari, EEG sinyal isleme teknikleri ve beyin salimmlarinin duyusal
modiilasyonuna dair genel bir perspektif saglamay1 amaglamaktadir. Panelin dort oturumdan olugsmasi
planlanmaktadir. Tk oturum, EEG yonteminin temel prensipleri, sinyalin 6zellikler ve kayit teknikleri
gibi temel prensipleri tanitarak EEG metodolojisine genel bir bakis agis1 saglayacaktir. Ikinci oturumda
dinlenim durumundaki EEG sinyallerinin iglenmesi ve gii¢ spektrumu analizine deginilerek bilimsel
arastirmalarda EEG veri islemeye odaklanilacaktir. Ugiincii oturum, deneysel paradigmalari eslik ettigi
olaya iliskin osilasyon analizlerini kapsayacak ve biligsel siireclerle iliskili olarak nasil yorumlandigi
tartigilacaktir. Son oturumda, EEG sinyallerinin duyusal uyarim yoluyla nasil modiile edilebilecegine
dair bulgular sunulacaktir. Bu panelin amaci, elektrofizyoloji, biyofizik ve norobilimin kesisiminde
calisan aragtirmacilara EEG yonteminin bilimsel arastirmalarda kullanimina ve beyin sinyallerinin
islenmesine yonelik teknikleri sunmaktir. Hem EEG’nin altinda yatan fiziksel prensipleri hem de beynin
osilasyon dinamiklerini yorumlamak i¢in kullanilan yontemleri ele alarak aragtirmacilar arasinda bilgi
aligverisi saglayacaktir. Bu oturum, 6zellikle EEG sinyallerinin biyofiziksel temelleri, metodolojik
yaklagimlar ve beyin ritimlerinin iglevsel ¢ikarimlari ile ilgilenen arastirmacilar igin faydali olacaktir.

Electrophysiological Analysis of Brain Oscillations

Brain oscillations play a central role in coordinating neural information processing.
Electroencephalography (EEG) enables the non-invasive monitoring of these oscillatory dynamics with
high temporal resolution and remains a widely used tool in both experimental and clinical neuroscience.
This panel aims to provide a comprehensive perspective on the history of the EEG method, its
fundamental principles, areas of application, EEG signal processing techniques, and the sensory
modulation of brain oscillations. The panel is planned to consist of four sessions. The first session will
introduce the fundamental principles of EEG methodology by covering the characteristics of the EEG
signal, recording techniques, and the basic concepts underlying the method. The second session will
focus on EEG data processing in scientific research, discussing the analysis of resting-state EEG signals
and power spectrum estimation. The third session will address event-related oscillatory analyses within
experimental paradigms and explore how these oscillations are interpreted in relation to cognitive
processes. The final session will present findings on how EEG signals can be modulated through sensory
stimulation. The goal of this panel is to present researchers working at the intersection of
electrophysiology, biophysics, and neuroscience with methodological insights into the use of EEG in
scientific research and the analysis of brain signals. By addressing both the physical principles
underlying EEG and the analytical approaches used to interpret oscillatory brain dynamics, this panel
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will foster knowledge exchange among researchers. It will be particularly valuable for those interested
in the biophysical foundations, methodological approaches, and functional interpretations of EEG
rhythms.

Ogr. Gor. Harun Yirikogullar

Dinlenim Durumu EEG Sinyallerinde On isleme ve Temel Analizler

Norogoriintilleme yontemleri beynin isleyisini anlamak adina 6nemli bir role sahiptir. Bu yontemlerden
biri olan elektroensefalografi (EEG), beynin elektriksel sinyallerinin milisaniyeler igerisinde
kaydedilmesine imkan saglar ve beyin arastirmalarinda yiiz yillik uzun bir gegmise sahiptir. Dinlenim
durumu EEG sinyalleri, kisinin o anki biligsel durumu, uyaniklik durumu ve diger norofizyolojik
stireclere dair ipuglar1 vermektedir. Bugiine kadar yapilan aragtirmalar bize bu konuda genis bir literatiir
saglamaktadir. Bununla birlikte, EEG sinyallerinin dogru bir sekilde yorumlanabilmesi titiz ve incelikli
bir 6n isleme ve analiz siirecini gerektirmektedir. Buradan yola ¢ikarak EEG verisine hangi 6n isleme
basamaklarinin hangi sirayla uygulanmasi gerektigi konusu dnemlidir ve 6n isleme yapilirken dikkat
edilmesi gereken bazi hususlar bulunmaktadir. EEG sinyalinde giiriiltii ve artefaktlarin temizlenmesi,
uygun filtreleme ve segmentasyon yontemlerinin uygun ve amaca yonelik uygulanmasi veriden optimal
sonu¢ almak i¢in dnem teskil etmektedir. Ek olarak, dinlenim durumu EEG sinyallerine uygulanabilecek
bazi temel analiz yontemleri bulunmaktadir. On isleme basamaklarinin devaminda veriye gii¢ spektrumu
analizleri, koherans analizi, faz gecikmesi indeksi, mikrodurum analizi ve LORETA kaynak
lokalizasyonu gibi sinyal analiz yontemleri uygulanabilir. Ancak, bu yoOntemlerin arastirmaciya
sunduklari, avantajlart ve dezavantajlarinin tartigilmasi gereklidir. Bdylelikle, verinin analizinde
kullanilan yontemin secimi, yaganan sorunlara olasi ¢ézlimler ve verinin standardize edilmesi igin
Oneriler sunulmasi alanda calisan arastirmacilara EEG 6n isleme ve temel analiz yontemlerine dair
metodolojik bir ¢ergeve saglayabilir. Dinlenim durumu EEG sinyal analizleri beynin hem global hem
de lokal durumlarini anlamak igin farkli bakis agilar1 sunmaktadir.

Preprocessing and Basic Analysis of Resting State EEG Signals

Neuroimaging methods play a crucial role in understanding brain function. Electroencephalography
(EEG), one of these methods, allows the recording of brain electrical signals within milliseconds and
has a century-long history in brain research. Resting-state EEG signals offer insights into a person's
current cognitive state, arousal, and other neurophysiological processes. Research to date has yielded a
vast body of literature on this topic. However, accurately interpreting EEG signals requires meticulous
and sophisticated preprocessing and analysis. Therefore, determining the order in which preprocessing
steps should be applied to EEG data is crucial, and several key points should be considered during the
preprocessing process. Removing noise and artifacts from the EEG signal and applying appropriate
filtering and segmentation methods are crucial for obtaining optimal data results. Additionally, several
basic analysis methods can be applied to resting-state EEG signals. Following the preprocessing steps,
signal analysis methods such as power spectrum analysis, coherence analysis, phase-lag index,
microstate analysis, and LORETA source localization can be applied to the data. However, it is necessary
to discuss the advantages and disadvantages of these methods. Thus, the selection of the method used in
data analysis, potential solutions to encountered problems, and suggestions for data standardization can
provide researchers in the field with a methodological framework for EEG preprocessing and basic
analysis methods. Resting-state EEG signal analysis offers different perspectives for understanding both
global and local brain states.
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Ars. Gor. Furkan Erdal

Olaya iliskin Osilasyonlar ve Dalgacik Doniisiimii Analizleri

Beynin elektriksel sinyalleri temel olarak iki farkli alan olarak zaman ve frekans alanlarinda
incelenmektedir. Zaman alani, sinyalin referans alinan noktaya gore zamanla nasil degistigini ortaya
koyarken, frekans alani sinyalin hangi frekans bilesenlerinden olustugunu gosterir. Ancak bazi
durumlarda, 6zellikle belirli bir olaya iliskin olarak ortaya ¢ikan sinyallerin incelenmesinde, hem zaman
hem de frekans bilgisinin ayn1 anda degerlendirilmesi gerekmektedir. Bu noktada dalgacik doniisiimii
(wavelet transform) analizleri zaman-frekans ¢oziimlemesini miimkiin kilan giicli bir yontem olarak
karsimiza ¢ikmaktadir. Dalgacik doniisiimii beyin sinyallerinin belirli bir olay anma gére nasil
degistigini hem zaman hem de frekans diizeyinde incelemeye olanak saglar. Bunun i¢in ilk adimda
stirekli akis halinde kaydedilen beyin elektriksel sinyali {izerinde ilgili olay anmin isaretlenmesi
gerekmektedir. Bu isaret olay Oncesi ve sonrasi donemin karsilastirilmasina imkan saglamaktadir. Elde
edilen zaman-frekans ¢oziimlemesiyle olaydan sonra beyin sinyallerinin gii¢ dinamikleri veya farkli
denemeler arasindaki faz tutarlilig1 gibi 6zellikler incelenebilmektedir. Analizde zaman ¢oziiniirliiglinii
artirmak frekans c¢oziniirliigiiniin azalmasina, frekans c¢oziiniirliigiinii artirmak ise zaman
¢Oziiniirligiiniin diismesine yol agmaktadir. Bu ¢alismada, belirli bir olaya iligkin olarak agiga ¢ikan
beyin elektriksel sinyallerinin farkli dinamiklerinin dalgacik doniisiimii araciligiyla nasil analiz edildigi
orneklerle birlikte sunulmaktadir. Ozellikle dalgacik doniisiimiine dayali gii¢ hesaplamalari ve faz
tutarliligi analizlerinin adimlari, kullanilan parametrelerle birlikte ayrintili bi¢imde agiklanmistir. Bu
kapsamda farkli deney dizaynlarinda yapilan uygulamalar ve analizlerle elde edilen sonuglar
incelenmistir.

Event-Related Oscillations and Wavelet Transform Analyses

The electrical activity of the brain is primarily analyzed in two domains: the time domain and the
frequency domain. The time domain reveals how the signal changes over time relative to a reference
point, while the frequency domain indicates which frequency components constitute the signal.
However, in certain cases, particularly when examining signals that occur in response to specific events,
it becomes necessary to evaluate both time and frequency information simultaneously. At this point,
wavelet transform analysis emerges as a powerful method that enables time—frequency decomposition.
The wavelet transform allows for the investigation of how brain activity changes in relation to a
particular event across both temporal and frequency dimensions. To achieve this, the first step involves
marking the event onset within the continuously recorded brain electrical signal. This provides a
reference for comparing pre- and post-event periods. Through this time—frequency decomposition,
characteristics such as post-event changes in signal power dynamics or phase-locking consistency across
trials can be examined. In such analyses, increasing temporal resolution decreases frequency resolution,
and increasing frequency resolution decreases temporal resolution. In this study, examples are presented
to illustrate how different dynamics of event-related brain electrical activity can be analyzed through
wavelet transformation. In particular, the computational steps and parameters used for power and phase-
locking analyses are described in detail. In this context, results obtained from applications and analyses
conducted across different experimental designs have been examined.
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Esra Unsal (Doktora Ogrencisi)

Duyusal Siiriikleme Protokoliiniin Gérsel Uyarilmis Potansiyeller Uzerindeki Etkisi: Alfa Faz
Baglantisalik Calismasi

Noral entrainment, noronal aktivitenin hem i¢sel hem de digsal uyaranlarla senkronize edilmesi sonucu
ortaya ¢ikan bir olgudur ve belirli bir frekansa &zgii oldugu kesin olarak bilinmemektedir. Insan
beyninde alfa osilasyonlar1 (10 Hz) baskin ritim olarak 6ne ¢ikar ve farkli beyin bolgelerine yayilmaistir.
Buna karsilik, gama osilasyonlar1 (40 Hz) daha ¢ok yerel devrelerde gozlenir ve 6zellikle gorsel titreme
uyarimi sirasinda oksipital korteks ve ¢evresinde 6nemli rol oynar. Bu calismada, saglikli katilimcilarla
bir saatlik duyusal entrainment oturumu gerceklestirdik. Oturum Oncesinde ve sonrasinda gorsel
uyarilmig potansiyeller (SSVEP) kaydedildi. Katilimeilar iki gruba ayrildi (n=10); bir grup 10 Hz, diger
grup ise 40 Hz gorsel titreme uyarimi aldi. Analizlerde alfa faz koheransi hem grup i¢i hem de gruplar
arasi diizeyde incelendi. Sonuglarimiz, Corr(P7_ P8, P7 CP4) baglantisinda anlamli bir grup farki ortaya
koydu (p<0.05, diizeltilmis). Grup i¢i karsilagtirmalarda ise anlamli bir farklilik bulunmadi. Bulgular,
10 Hz uyariminin, 6zellikle temporo-parietal ve interhemisferik aglarda beyin baglantisin1 daha genis
capta etkiledigini gostermektedir. Bu durum, dikkat ve inhibisyon siire¢lerinin yeniden dagilimini
yansitabilir ve sinyalin mekénsal 6zellikleriyle iliskili olabilir. Elde edilen veriler, beyin dinamikleri ve
noral entrainment mekanizmasini anlamada yeni katkilar sunmaktadir.

Effects of Sensory Entrainment Protocols on Steady-State Responses: A Focus on Alpha Phase
Coherence

Neural entrainment is a phenomenon in which neuronal activity is modulated by both intrinsic and
extrinsic stimuli, and it is not known to be frequency-specific. Alpha oscillations (10 Hz) are the
dominant rhythm in the human brain and are widely distributed across brain regions. In contrast, gamma
oscillations (40 Hz), which are observed in local circuits, play a crucial role in the occipital cortex and
its surrounding areas during visual flicker stimulation. In this study, we conducted a one-hour sensory
entrainment session in healthy participants, recording steady-state visual evoked potentials (SSVEPs)
before and after the session. The participants were divided into two groups (n = 10 each), receiving
either 10 Hz or 40 Hz flicker stimulation. Alpha phase coherence was analyzed within and between
groups. Our results revealed a statistically significant group difference in Corr(P7_P8, P7_CP4) (p <
0.05, corrected), while no significant differences were observed within groups. These findings suggest
that 10 Hz flicker entrainment has a broader impact on brain connectivity, particularly in temporo-
parietal and interhemispheric networks. This activity may reflect the redistribution of attentional and
inhibitory resources and could also be related to the spatial characteristics of the signal. Understanding
these differences may provide deeper insights into brain dynamics and the neural entrainment
phenomenon.
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Cok Diisiik Frekansh Elektromanyetik Alanin
Ratlarin Kognitif Fonksiyonlarinin NO Yolag1 Uzerinden incelenmesi

Avyse Demirkazik

Sivas Cumhuriyet Universitesi Tip Fakiiltesi Biyofizik Anabilim Dali

Amac: Cok diisiik frekansh pulslu elektromanyetik alanlarin (PEMA) davraniglari etkileyen, anksiyete
yaratan, 0grenmeyi giicsiizlestirdigi bellek ¢esitleri {izerinde de etkilerinin olduguna dair yapilan
calismalardan yola ¢ikarak 6zellikle sinaptik plastisite alan yolaklarin nasil etkilendigini belirlemek
lizere bu arastirmada amacimiz ¢ok diisiik frekansli elektromanyetik alanlarin ratlarin kognitif
fonksiyonlarinin néronal nitrik oksit (nNOS/NO) yolagi iizerinden degerlendirilmesidir.

Gere¢ ve Yontemler: Calismada, 24 adet erkek Wistar albino si¢an (17 giinliik, yaklasik 40-60 g)
agirhiginda kullanilmistir. Hayvanlar rastgele dort gruba ayrilmistir. 1-Sham (kontrol) (n=6), 2-PEMA
(n=6), 3-PEMA+BAY (n=6), 4-PEMA+L-NAME(n=6) gruplarindan olusturulmustur. PEMA
uygulamast; 50 Hz frekansta 5 mT siddetinde 30 dakikalik uygulamalar halinde ve 15 dakikalik
araliklarla giinliik 165 dakika olacak diizenekte 15 giin boyunca pleksiglas kafeslerde selenoid i¢inde
bekletilerek PEMA’ya maruz birakilmistir. Kognitif fonksiyon degisimlerini belirleyebilmek i¢in, Pasif
Sakinma Testi, Morris Su Labirent (MSL) Testi ve A¢ik Alan Testi uygulandi. NO yolagi etkisini test
edebilmek i¢in solubl guanilat siklaz enzim (sGC) aktivatorii olarak BAY41-2272 10 mg/kg ve Nitrik
oksit sentaz (NOS) inhibitorii olarak L-NAME 40 mg/kg enjekte edildi (i.p).

Bulgular: Acik Alan testi sonucuna gore sham grubu ile PEMA karsilastirildiginda anksiyete istatistiki
azalmis (p<0.05), PEMA+BAY da degisim olmamis (p>0.05) ancak PEMA+ L-NAME de ise istatistiki
azalmistir (p<0.05). Pasif sakinma testlerinde ise sham grubu ile PEMA karsilastirildiginda degisim
olmamis (p>0.05) ancak PEMA+BAY ve PEMA+ L-NAME de anlamli olarak azalma olmustur
(p<0.05). MSL testlerine gore ise sham grubu ile PEMA karsilastirildiginda degisim olmamuis (p>0.05)
ancak PEMA+BAY ve PEMA+ L-NAME de anlamli azalma olmustur (p<0.05).

Sonu¢: Cok diisiik frekansh elektromanyetik alan anksiyeteyi NO yolagim kullanarak artirirken,
cagrisimsal bellek ve lokomotor aktivite {izerinde etkisi olmadig1 gosterilmistir.

Anahtar kelimeler: PEMA, Kognitif fonksiyon, Pasif sakinma, agik alan, Moris Su Labirenti

Tesekkiir: Bu proje Cumhuriyet Universitesi Bilimsel Arastirma Projeleri Komisyonu Tarafindan T-
2021-918 Numarali Hizli Destek Arastirma Projesi Olarak Desteklenmisgtir.
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Investigation of the Effects of Extremely Low Frequency Electromagnetic
Fields on Cognitive Functions in Rats via the NO Pathway

Avyse Demirkazik

Department of Biophysics, Faculty of Medicine, Cumhuriyet University

Aim: Based on previous studies suggesting that extremely low-frequency pulsed electromagnetic fields
(PEMFs5) influence behavior, induce anxiety, impair learning, and affect various types of memory, this
study aims to investigate how these fields impact synaptic plasticity-related signaling pathways.
Specifically, our objective is to evaluate the effects of extremely low-frequency electromagnetic fields
on the cognitive functions of rats through the neuronal nitric oxide (nNOS/NO) pathway.

Materials and Methods: In the study, 24 male Wistar albino rats (17 days, weighing approximately
40-60 g) were used. The animals were randomly divided into four groups: Sham (Control) (n=6), PEMF
(n=6), PEMF+BAY (n=6), and EMF + L-NAME (n=6). PEMF exposure was conducted in Plexiglas
cages placed within a solenoid coil, at a frequency of 50 Hz and an intensity of 5 mT. The exposure
protocol consisted of 30-minute sessions with 15-minute intervals, totaling 165 minutes per day, for 15
consecutive days. To assess changes in cognitive functions, the Passive Avoidance Test, Morris Water
Maze (MWM) Test, and Open Field Test were conducted. To evaluate the involvement of the nitric
oxide (NO) pathway, BAY 41-2272 (10 mg/kg, i.p.), a soluble guanylate cyclase (sGC) activator, and
L-NAME (40 mg/kg, i.p.), a nitric oxide synthase (NOS) inhibitor, were administered.

Results: According to the results of the Open Field Test, anxiety levels significantly decreased in the
PEMF group compared to the sham group (p < 0.05). No significant change was observed in the PEMF
+ BAY group (p > 0.05), while a statistically significant reduction was also found in the PEMF + L-
NAME group (p <0.05). In the Passive Avoidance Test, no significant difference was observed between
the PEMF and sham groups (p > 0.05); however, both the PEMF + BAY and PEMF + L-NAME groups
exhibited a significant reduction in latency times (p < 0.05). Similarly, in the Morris Water Maze
(MWM) test, no significant changes were detected between the PEMF and sham groups (p > 0.05),
whereas both the PEMF + BAY and PEMF + L-NAME groups showed a statistically significant decline
in performance (p < 0.05).

Conclusion: It was demonstrated that extremely low-frequency electromagnetic fields increase anxiety
through the nitric oxide (NO) pathway, while having no significant effect on associative memory or
locomotor activity.

Keywords: PEMA, Cognitive Function, Passive Avoidance, Open Field, Morris Water Maze

Acknowledgments: This project was supported by Cumhuriyet University Scientific Research Projects
Commission as a Rapid Support Research Project No. T-2021-918.
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S2
Saghk ve hastalikta hiicrelerin yiiksek verimli biyofiziksel olciimleri

Cenk O. Gurdap!, Dunya Aydos?, Gabor Téth?, Simon C. Rapp?, Maria Tsiokou>,
Tugce Ceker!, Yagmur B. Urem!, Pablo Carravilla!, Leonard L. De Boer!, Sarantis
GiatrellisS, John Cowgill®, Patrick A. Sandoz’, Cagla A. Cinar!, Jaromir Mikes',
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Amac: Hiicreler, hayatta kalmak ve islevlerini yerine getirmek i¢in ¢evresel degisikliklere yanit olarak
biyofiziksel yeniden sekillenmeye ugrarlar. Hiicrelerin zar diizeni, gerginligi ve potansiyeli gibi
biyofiziksel 6zelliklerindeki degisiklikler cesitli hastaliklar icin ¢ok onemlidir ve tan1 veya prognoz
belirteci olarak 6nemli bir potansiyele sahiptir.

Gere¢ ve Yontemler: Yillar boyunca, atomik kuvvet mikroskobu, mikropipet aspirasyonu ve optik
tuzaklar gibi ¢cok sayida arag, hiicrelerin biyofiziksel 6zelliklerini aragtirmak icin gelistirilmistir. Ancak,
bu teknolojiler diisiik verimden muzdariptir ve bu, binlerce hiicrenin 6l¢iilmesini gerektiren tibbi
sorunlara uygulanmalarmin 6niindeki biiyiik bir engeldir. Dahasi, diisiik parametreli fenotipleme (yani,
yalnizca bir biyofiziksel cikti), ¢esitli biyofiziksel ozellikleri ve bunlarin yeterince kullanilmayan
korelasyonlarin1 entegre etme giiciinden yoksundur. Bu nedenle, hiicrelerin kolektif biyofiziksel

ozelliklerinin hem fizyolojik hem de patolojik siirecler sirasinda nasil degistigine dair anlayisimizda
hala biiyiik bir bosluk vardir.

Bulgular: Burada, spektral akis sitometrisi ve g¢evreye duyarli boyalari birlestiren, tek hiicre
¢Oziiniirligiine sahip yiiksek verimli ve gok parametreli bir platformu agikliyoruz. Platformumuz, model
membranlarin, hiicre hatlarinin ve insan kan drneklerinin biyofiziksel 6zelliklerinin hizli ve korelatif
Olclimiinii mimkiin kiliyor. Sunlar1 yapmak icin benzersiz bir aragtirma hatti kuruyoruz: 1) farkh
hastaliklar1 (6rn. ateroskleroz, Niemann-Pick, yaslanma) biyofiziksel olarak fenotiplemek; 2)
biyofiziksel yeniden modelleme ve makine 6grenimi kullanarak bireylerin kanlarindaki bagigiklik
hiicrelerinden saglik durumlarini tahmin etmek; 3) biyofiziksel fenotiplemeyi ¢oklu omik
teknolojileriyle biitiinlestirmek; 4) biyofiziksel oOlgiimleri okuma olarak kullanarak belirtilen
hastaliklarda ilag tedavilerini aragtirmak.

Sonug: Bu arastirma hatti, farkli hiicresel patojenik degisikliklerin tespitine ve olasi ilag hedeflerinin
kesfine yardimci olabilir. Bu nedenle teknigimiz, biyofiziksel 6zelliklerinin hastaliklarin teshis ve
tedavisinde mevcut protein veya niikleik asit belirteclerine tamamlayici olarak kullanilabilecegi ¢esitli
biyolojik, biyoteknolojik ve tibbi alanlarda yaygin olarak kullanilma potansiyeline sahiptir.

Anahtar kelimeler: biyofizik; hiicreler; yiiksek verimli
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High-throughput biophysical measurements of cells in health and disease
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Aim: Cells undergo biophysical remodelling as a response to environmental changes, for survival and
to execute their function. Changes in the biophysical properties of cells, such as membrane order,
tension, and potential, are crucial to various diseases and have considerable potential as a diagnostic or
prognostic marker.

Materials and Methods: Over the years, numerous instruments, such as atomic force microscopy,
micropipette aspiration, and optical traps have been developed to investigate the biophysical
characteristics of cells. However, these technologies suffer from low throughput, which is a major
obstacle to applying them to medical problems that require measuring thousands of cells. Moreover,
low-parametric phenotyping (i.e., only one biophysical read-out) lacks the power of integrating diverse
biophysical properties and their underutilized correlations. Therefore, there is still a major gap in our
understanding of how collective biophysical properties of the cells alter during both physiological and
pathological processes.

Results: Here, we describe a high-throughput and multi-parametric platform with single-cell resolution,
which combines spectral flow cytometry and environment-sensitive dyes. Our platform enables fast and
correlative measurement of the biophysical properties of model membranes, cell lines, and human blood
samples. We establish a unique pipeline to: 1) biophysically phenotype different diseases (e.g.,
atherosclerosis, Niemann—Pick, aging); 2) predicting heath state of individuals from their immune cells
in blood using biophysical remodelling and machine learning; 3) integrate biophysical phenotyping with
multi-omics technologies; 4) explore drug treatments on mentioned diseases using the biophysical
measurements as readout.

Conclusion: This pipeline may aid the detection of different cellular pathogenic alterations and
discovery of their possible drug targets. Thus, our technique has the potential to be widely used in a
variety of biological, biotechnological, and medical fields, where biophysical properties can be exploited
as complementary to current protein or nucleic acid markers to diagnose and treat diseases.

Keywords: biophysics, cells, high-throughput
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Fosfatidilinositol 3-Kinaz/Rapamisin Memeli Hedefi Inhibitorii
Apitolisib ile Radyodirencli Prostat Kanseri Hiicrelerinin
Radyoduyarhlastirilmasi

Irem Athihan'?2, Zerrin Ozgen?, Oya Orun?, Pinar Mega Tiber?

! Marmara Qniversitesi, Saglik Bilimleri Enstitiisii, Biyofizik Ana Bilim Dall
? Marmara Universitesi, Tip Fakiiltesi, Biyofizik Ana Bilim Dali
3 Marmara Universitesi, Tip Fakiiltesi, Radyasyon Onkolojisi Ana Bilim Dali

Amagc: Prostat kanseri, erkeklerde en sik goriilen ikinci kanser tiiriidiir. Radyoterapi, prostat kanseri
tedavisinde yaygin olarak kullanilmasina ragmen, bazi hastalarda radyodireng gelisebilmektedir.
Radyoterapinin yetersiz kaldigr durumlarda bu direng¢ noktalar1 farmakolojik ajanlarla hedeflenebilir.
Bu ajanlarin belirlenebilmesi i¢in radyodirencli hiicrelerin biiyiimesinde rol oynayan sinyal yolaklarina
iliskin biyobelirte¢lerin tanimlanmasi gereklidir. Fosfatidilinositol 3-Kinaz/Rapamisin Memeli Hedefi
(PIBK/mTOR) yolagi, prostat kanseri radyodirencinde onemli rol oynamaktadir. Bu calismada,
fraksiyonel 1sinlama ile PC-3 prostat kanseri hiicre hattinin in vitro ortamda radyodirengli hale
getirilmesi ve PI3K/mTOR dual inhibitorii apitolisib kullanilarak bu hiicrelerin radyoduyarliliginin
artirilmasi amaglanmistir.

Gerec ve Yontemler: PC-3 parental hiicre hatt1, bes kez 7 Gy dozunda radyasyona maruz birakilarak
radyodirengli hiicreler (RR-PC-3) elde edilmistir. Elde edilen hiicreler standart kosullarda kiiltiire
edilmistir. Radyodireng gelisimini dogrulamak ig¢in altin standart yontem olan klonojenik test
uygulanmustir. Apitolisib’in 24 saatlik sitotoksik etkisini degerlendirmek ve ICso degerini belirlemek
amaciyla CCK-8 testi yapilmistir. LD50 degerini belirlemek i¢in ise farkli dozda radyasyon maruziyeti
sonrast klonojenik test uygulanmistir. Apitolisib ve radyasyon kombinasyonunun neden oldugu
mitokondriyal hasar1 belirlemek igin JC-1 testi tercih edilmistir.

Bulgular: Apitolisib’in RR-PC-3 hiicrelerinde 24 saatlik IC50 degeri 30,35 £+ 0,15 uM (ortalama +
SEM) olarak belirlenmistir. Farkli dozlarda radyasyon maruziyeti sonucu RR-PC-3 hiicreleri i¢in LD50
degerinin 2,1 Gy oldugu gorilmiistiir. Mitokondriyal membran potansiyelinin depolarizasyonu ise 30
uM apitolisib ve 2,1 Gy radyasyon kombinasyonu grubunda, diger gruplara gore istatistiksel olarak
anlamli diizeyde yiiksek bulunmustur.

Sonug: Apitolisib’in yaklagik 30 uM’lik IC50 degeri, ilacin nispeten diisiik-orta konsantrasyonda
sitotoksik etkisi gosterdigini ortaya koymaktadir. 2,1 Gy LD50 degeri de literatiirdeki veriler ile
uyumludur. Kombinasyon tedavisinin mitokondriyal hasar etkisinin apoptozla iliskili olup olmadigini
birden fazla ydntemle tayin etmek icin ileri testler yapilacaktir. Bu caliyma, Marmara Universitesi
Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan TDK-2023-11121 numarali proje
kapsaminda desteklenmistir.

Anahtar kelimeler: Radyoduyarlilik; PC-3; prostat kanseri; apitolisib
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Radiosensitization of Radioresistant Prostate Cancer Cells by
Phosphatidylinositol 3-Kinase/Mammalian Target of Rapamycin
Inhibitor Apitolisib

Irem Athihan'?2, Zerrin Ozgen?, Oya Orun?, Pinar Mega Tiber?

! Marmara University, Institute of Health Sciences, Department of Biophysics
2 Marmara University, School of Medicine, Department of Biophysics
3 Marmara University, School of Medicine, Department of Radiation Oncology

Aim: Prostate cancer is the second most common cancer in men. Some patients develop radioresistance
after radiotherapy. Determining failure points of radiotherapy enables targeted drug development. To
identify these agents, biomarkers that play a role in signaling pathways associated with the growth of
radioresistant cancer cells can be defined. The phosphatidylinositol 3-kinase/mammalian target of
rapamycin (PI3K/mTOR) pathway plays is crucial in prostate cancer radioresistance. The study aimed
to “induce radioresistance in PC-3 prostate cancer cells via fractional irradiation and develop
radiosensitivity using the PI3K/mTOR dual inhibitor apitolisib”.

Materials and Methods: Parental cells (PC-3) were exposed to 7 Gy radiation five times. The obtained
radioresistant cells (RR-PC-3) were cultured under standard conditions. The gold-standard clonogenic
test was used to show the development of radioresistance. The CCK-8 assay was performed to examine
the 24-hour cytotoxic effect of apitolisib and to determine the IC50 value. LD50 was calculated using
the clonogenic test following different radiation doses. JC-1 test was preferred to determine
mitochondrial damage caused by the combination of apitolisib and radiation.

Results: The 24-hour IC50 value of apitolisib in RR-PC-3 cells was determined as 30.35 = 0.15 uM
(mean = SEM). Radiation exposure at different doses revealed an LD50 value of 2.1 Gy for RR-PC-3
cells. Depolarization of mitochondrial membrane potential was found to be statistically significantly
higher in the 30 uM apitolisib and 2.1 Gy radiation combination group compared to the other groups.

Conclusion: The IC50 value of approximately 30 uM indicates cytotoxicity at low-moderate
concentrations. The LD50 value of 2.1 Gy aligns with the literature. Further studies will be conducted
to determine if the effect of combination treatment on mitochondrial damage is related to apoptosis
using a number of methods. This work has been supported by Marmara University Scientific Research
Projects Coordination Unit under grant number TDK-2023-11121.

Keywords: Radiosensitivity; PC-3; prostate cancer, apitolisib
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ATR-FTIR Spektroskopisi ile Farklh Kavrulma Diizeylerine Sahip
Tiirk Kahvesi Cekirdeklerinde Lipit ve Protein Profillerinin
Karsilastirmah Analizi

Seymanur Aydin', Mehmet Enes Tezcakar?, Nazh Ezer Ozer?

! [stanbul Medipol Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Biyomedikal
Miihendisligi Boltimii

2 [stanbul Medipol Universitesi, Eczacilik Fakiiltesi, Analitik Kimya ABD

3 Istanbul Medipol Universitesi, Uluslararas: Tip Fakiiltesi, Biyofizik ABD

Amac: Bu ¢alismanin amaci, orta ve ¢ok kavrulmus Tiirk kahvesi ¢ekirdeklerinde lipit ve proteinlerin
biyomolekiiler diizeydeki degisimlerini Zayiflatilmis Toplam Yansima-Fourier Transform Infrared
(ATR-FTIR) spektroskopisi ile karsilastirmali olarak incelenmesidir.

Gereg¢ ve Yontemler: Tiirkiye pazarinda yaygin olarak bulunan 9 farkli markaya ait orta ve 7 farkli
markaya ait ¢ok kavrulmus Tiirk kahvesi ¢ekirdekleri, herhangi bir 6n islem uygulanmaksizin ATR
linitesine dogrudan yerlestirilmistir. FTIR spektrumlari, 4000-650 ¢cm™ dalga sayis1 araliginda, 32
tarama ile elde edilmistir. Lipit ve proteinlere ait karakteristik bantlarin altinda kalan alanlar 6lgiilmiis,
deneysel artefaktlar1 azaltmak amaciyla bant alan oranlar1 hesaplanmistir. Elde edilen veriler istatistiksel
olarak degerlendirilmistir.

Bulgular: Doymus lipit miktar1, orta kavrulmus (0,300+0,004) ve ¢ok kavrulmus (0,300+0,003)
ornekler arasinda benzer bulunmus, gruplar arasinda istatistiksel olarak anlamli bir fark saptanmamigtir
(»>0,05). Doymamis/doymus lipit orani, ¢ok kavrulmus 6rneklerde (0,016+0,004), orta kavrulmus
orneklere (0,012+0,003) kiyasla anlamli diizeyde daha yiiksek tespit edilmistir (p<0,05). Lipit/protein
orant ¢ok kavrulmus orneklerde 2,777+1,255; orta kavrulmus orneklerde ise 1,702+0,342 olarak
Olciilmiis ve bu fark istatistiksel olarak anlamli bulunmustur (p<0,005). Protein konsantrasyonu orta
kavrulmus orneklerde (0,753+0,016), ¢ok kavrulmus orneklere (0,730+0,015) gdre anlamli diizeyde
artmistir (p<0,05). Benzer sekilde, protein yapisal degisimleri de orta kavrulmus orneklerde
(3,065+0,256), ¢ok kavrulmus orneklere (2,720+0,228) kiyasla anlamli diizeyde artis gdstermistir
(»<0,05).

Sonug: Tiirk kahvesi g¢ekirdeklerinde bulunan lipit ve proteinlerin biyomolekiiler profili, kavrulma
diizeyine bagli olarak anlamli degiskenlik gdstermistir. Cok kavrulmus Orneklerde goézlenen artan
doymamis/doymus lipit oran1 ve sinirli protein yapisal degisimi, lipit metabolizmasi bozukluklar1 ve
inflamasyonla iligkili fizyolojik siireglerde potansiyel yarar saglayabilir. Orta kavrulmus drneklerde
tespit edilen yiiksek protein icerigi ve belirgin konformasyonel degisiklikler ise, sindirim sirasinda
olusabilecek biyoaktif peptitlerin islevselligini etkileyerek antioksidan ve ACE inhibitor 6zellik
gosterme potansiyeline katkida bulunabilir. Bulgular, kavrulma diizeyinin kahve ¢ekirdeklerinin yapisal
biitiinliigii ve potansiyel metabolik etkileri {izerinde belirleyici bir parametre oldugunu ortaya
koymaktadir. Kavurma islemi iireticiler tarafindan gerceklestirildiginden, zaman ve sicaklik gibi
parametreler standardize edilmemistir; bu yoniiyle ¢alisma, kontrollii kosullarda gerceklestirilecek ileri
arastirmalar i¢in karsilagtirmali bir referans niteligi tasimaktadir.

Anahtar kelimeler: ATR-FTIR, Spektroskopi,; Tiirk kahvesi; Biyomolekiiler karakterizasyon
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Comparative Analysis of Lipid and Protein Profiles in Turkish Coffee Beans
with Different Roasting Degrees Using ATR-FTIR Spectroscopy

Seymanur Avdin', Mehmet Enes Tezcakar?, Nazli Ezer Ozer?

! Istanbul Medipol University, School of Engineering and Natural Sciences, Department of
Biomedical Engineering

? Istanbul Medipol University, School of Pharmacy, Department of Analytical Chemistry

3 Istanbul Medipol University, International School of Medicine, Department of Biophysics

Aim: The aim of this study is to conduct a comparative investigation of biomolecular alterations in
lipids and proteins of medium and dark roasted Turkish coffee beans using Attenuated Total
Reflectance-Fourier Transform Infrared (ATR-FTIR) spectroscopy.

Materials and Methods: Medium and dark roasted Turkish coffee beans were obtained from 9 and 7
different commercially available brands in the Turkish market, respectively, and were directly applied
onto the ATR unit without any pretreatment. FTIR spectra were recorded in the wavenumber range of
4000-650 cm™! using 32 scans. The areas under the characteristic bands corresponding to lipids and
proteins were quantified, and band area ratios were calculated to reduce experimental artifacts. The
resulting data were statistically analyzed.

Results: The saturated lipid content was found to be similar in medium (0.300+0.004) and dark roasted
(0.300+0.003) coffee samples, with no statistically significant difference between the groups (p>0.05).
The unsaturated/saturated lipid ratio was significantly higher in dark roasted samples (0.016+0.004)
compared to medium roasted ones (0.012+0.003) (p<0.05). The lipid/protein ratio was calculated as
2.777+1.255 in dark roasted and 1.702+0.342 in medium roasted samples, indicating a statistically
significant difference (p<0.005). Protein concentration was significantly higher in medium roasted
samples (0.753+0.016) than in dark roasted ones (0.730+0.015) (p<0.05). Similarly, protein structural
modifications were more prominent in medium roasted samples (3.065+0.256) compared to dark roasted
ones (2.720+0.228), with this difference also being statistically significant (p<0.05).

Conclusion: The biomolecular profile of lipids and proteins in Turkish coffee beans exhibited
significant variation depending on the degree of roasting. In dark roasted samples, an elevated
unsaturated/saturated lipid ratio and limited protein structural alterations may offer potential benefits in
physiological processes related to lipid metabolism disorders and inflammation. In contrast, higher
protein content and more pronounced conformational changes observed in medium roasted samples may
influence the bioactivity of peptides generated during digestion, potentially contributing to antioxidant
and ACE-inhibitory activity. These findings underscore the degree of roasting as a key determinant of
both the structural integrity and potential metabolic effects of coffee beans. Since the roasting process
was performed by commercial producers, parameters such as time and temperature were not
standardized; therefore, the present study serves as a comparative reference for future investigations
under controlled experimental conditions.

Keywords: ATR-FTIR; Spectroscopy, Turkish coffee; Biomolecular characterization
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Sicanlarda Sodyum Arsenit Kaynakh Norotoksisite Uzerine
Rosmarinik Asidin Potansiyel Noroprotektif Etkisi

Betiil Damisman'”, Yasin Gokce?, Ugur Seker3, Deniz Kantar*, Narin Derin,
Mustafa Giil®

I* Saghk Bilimleri Universitesi, Giilhane Tip Fakiiltesi, Biyofizik Anabilim Dali, Ankara

2 Harran Universitesi, Ti ip Fakiiltesi, Biyofizik Anabilim Dali, Sanlwurfa

3 Mardin Artuklu Universitesi, Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, Mardin
* Akdeniz Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Antalya

S Atatiirk Universitesi, Ti ip Fakiiltesi, Fizyoloji Anabilim Dali, Erzurum

Amac: Arsenik maruziyeti insan sagligi lizerinde ciddi toksik etkilere sahiptir ve maruziyetinin biligsel
bozukluklarla iliskili oldugu gdsterilmistir. Bu ¢aligmanin amaci, sodyum arsenit (NaAsO:)’e bagl
norotoksisiteyi ve rosmarinik asidin olas1 koruyucu etkilerini; noral osilasyon degisiklikleri, oksidatif
stres, inflamasyon, apoptoz yolaklar1 ve 6grenme testleri araciligiyla degerlendirmektir.

Gereg¢ ve Yontemler: Wistar siganlar her grupta on sigan olacak sekilde 4 gruba ayrilmistir. Kontrol:
21 giin boyunca serum fizyolojik (1 ml/kg); RA: 28 giin boyunca 50 mg/kg/giin rosmarinik asit; SA: 21
giin boyunca 10 mg/kg/gilin NaAsOz; SA+RA: rosmarinik asit (50 mg/kg/giin), NaAsO: uygulamasindan
7 giin Once baslanarak 21 giin boyunca es zamanli uygulanmis ve toplamda 28 giin devam edilmistir.
Uygulama, gastrik gavaj yontemiyle gerceklestirilmistir. Calisma sonunda EEG analizleriyle birlikte
beyin dokular1 biyokimyasal (CAT, IL-6, IL-1B, Tnf-a), histolojik ve immiinohistokimyasal (Bcl-2,
Bax, Kaspase-3, Tnf-a, BDNF, GFAP) olarak incelenmistir. Lokomotor ve biligsel islevi
degerlendirmek icin sirasiyla agik alan ve yeni obje tanima testleri yapilmustir.

Bulgular: SA grubundaki delta ve teta gii¢ seviyelerinin kontrol grubuna kiyasla temporal bolgede
onemli oOlglide yiiksek oldugu (p<0.05) ve SA+RA grubunda kontrol seviyesine dondiigi
gozlemlenmistir. Kortikal, hipokampal ve glial yapilar kontrol ve RA gruplarinda normal olarak
gozlemlenirken, SA maruziyeti belirgin patolojik degisikliklere neden olmustur. SA+RA grubunun, SA
grubuna gore istatistiksel anlamlilik diizeyleri degerlendirildiginde, beyin dokusunda CAT (p<0.01)
artmig, inflamatuar parametreler (IL-1B (p<0.01), IL-6 (p<0.01), TNF-a (p<0.05)) azalmis, apoptoz
belirtegleri (Bcl-2 (p<0.05), Bax (p<0.05), kaspaz-3 (p<0.01)) azalmistir. Hipokampiis dokusunda
BDNF (p<0,05) ve GFAP (p<0,05) diizeyi artmistir. Yeni nesne kesif siiresi (p <0.01) ve ortalama kat
edilen mesafe (p <0.05) SA+RA grubunda SA grubuna kiyasla artmistir.

Sonug: Sonuglarimiz, rosmarinik asit uygulamasinin arsenik kaynakli toksisiteye karst umut verici
giiclii noroprotektif oldugunu gostermektedir.

Bu arastirma Atatiirk Universitesi, BAP tarafindan TKP-2023-12430 numarali proje kapsaminda
desteklenmistir.

Anahtar kelimeler: Sodyum Arsenit, Rosmarinik Asit, Noral Osilasyonlar, Inflamasyon, Apoptozis
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Potential Neuroprotective Effect of Rosmarinic Acid on Sodium Arsenite-
Induced Neurotoxicity and Alteration to Brain Oscillations in Rats
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Mustafa Giil®
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* Akdeniz University, Faculty of Medicine, Department of Biophysics, Antalya
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Aim: Arsenic exposure has serious toxic effects on health, and exposure has been associated with
cognitive deficits. The aim of this study is to evaluate sodium arsenite (NaAsQ:)-induced neurotoxicity
and the potential protective effects of rosmarinic acid through neural oscillation changes, oxidative
stress, inflammation, apoptotic pathways, and learning tests.

Materials and Methods: The Wistar rats were randomly divided into 4 groups with ten rats in each
group. Control: saline (1 ml/kg) for 21 days; RA: rosmarinic acid (50 mg/kg/day) for 28 days; SA:
NaAsO: (10 mg/kg/day) for 21 days; SA+RA: rosmarinic acid (50 mg/kg/day) given 7 days prior to
NaAsO: and co-administered for 21 days (total 28 days). Gastric gavage was used for the administration.
At the end of the study, brain tissues were analyzed biochemically (CAT, IL-6, IL-1B, Tnf-a),
histologically, and immunohistochemically (Bcl-2, Bax, Caspase-3, Tnf-a, BDNF, GFAP), along with
EEG analyses. Open field and novel object recognition tests assessed locomotor and cognitive functions,
respectively.

Results: Delta and theta power levels in the temporal region were significantly higher in the SA group
compared to the control group (p<0.05) and returned to control levels in the SA+RA group. Cortical,
hippocampal, and glial structures appeared normal in the control and RA groups, while SA exposure
caused marked pathological changes. When statistical significance levels were assessed in the SA+RA
group compared to the SA group, CAT (p<0.01) was increased, inflammatory parameters (IL-1(
(p<0.01), IL-6 (p<0.01), TNF-a (p<0.05)) decreased, and apoptosis markers (Bcl-2 (p<0.05), Bax
(p<0.05), caspase-3 (p<0.01)) decreased in brain tissue. In the hippocampus, BDNF (p<0.05) and GFAP
(p<0.05) levels increased. Novel object exploration time (p<<0.01) and mean distance traveled (p<0.05)
increased in the SA+RA group compared to the SA group.

Conclusion: Rosmarinic acid appears to be a promising neuroprotective agent against arsenic-induced
neurotoxicity.

This study was supported by Atatiirk University BAP (Project No: TKP-2023-12430).

Keywords: Sodium Arsenite, Rosmarinic Acid, Neural Oscillations, Inflammation, Apoptosis
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Diisiik Yogunluklu Ultrasesin Diyabetik Noropatide Oksidatif Stres
ve Noroinflamasyon Uzerine Etkisi: Deneysel Bir Noroprotektif
Yaklasim

Serap Oktay!, Mehmet Dincer Bilgin'?, Mehmet Bilgen!>

! Saghik Bilimleri Enstitiisii Biyofizik Anabilim Dali, Adnan Menderes Universitesi, Aydin, Tiirkiye;
? Biyofizik Anabilim Dali, Tip Fakiiltesi, Adnan Menderes Universitesi, Aydin, Tiirkiye.

Amagc: Diisiik yogunluklu ultrasesin (US) olas1 noroprotektif etkilerini arastirmaktir. US terapotik deger
sundugu varsayilmistir. Spesifik amaglar arasinda, US'nin diyabetik noropatide oksidatif stres ve
inflamasyon biyobelirtecleri tizerindeki etkilerinin degerlendirilmesidir.

Gereg ve Yontemler: Yetiskin erkek Wistar si¢anlari {i¢ gruba ayrildi: kontrol (n=7), tedavi edilmemis
diyabetik (n=10) ve ultrasonla tedavi edilen diyabetik (US) (n=10). Diyabet, 50 mg/kg dozunda
Streptozotosin (STZ) enjeksiyonu ile olusturuldu ve kan sekeri seviyeleri >250 mg/dL olan hayvanlar
calismaya dahil edildi. Tedavi grubuna 5 hafta boyunca giinde 3 dakika boyunca 1 MHz frekans ve 1,5
W/cm? yogunlukta US tedavisi uygulandi. Kan sekeri, insiilin, HbA 1¢, malondialdehit (MDA), katalaz
(CAT), siiperoksit dismutaz (SOD), timor nekroz faktorii-alfa (TNF-a), interlokin-6 (IL-6) ve
interlokin-1 beta (IL-1p) seviyeleri dahil olmak iizere biyobelirtegler degerlendirildi.

Bulgular: Diyabet grubunda MDA 13.79’dan 27.52 ng/mL’ye yiikseldi (p<0,05; kontrol vs diyabet).
US tedavisi sonrasinda 17.93 ng/mL’ye (p<0,05, diyabet vs tedaviye) geriledi. CAT 520.4’ten 241.7
mlU/mL’ye diistii (p<0,05; kontrol vs diyabet), US ile 284.7 mIU/mL’ye (p<0,05, diyabet vs tedaviye)
yiikseldi. SOD 5.91°den 2.37 ng/mL’ye (p<0,05; kontrol vs diyabet) diistii, tedaviyle 3.48 ng/mL’ye
(p<0,05, diyabet vs tedaviye) ¢ikti. TNF-a 1.44’ten 5.18 pg/mL’ye (p<0,05; kontrol vs diyabet) yiikselip
US tedavi sonras1 4.09 pg/mL’ye (p<0,05; diyabet vs tedavi) geriledi. IL-6 51.73’ten 249.13 pg/mL’ye
(p<0,05; kontrol vs diyabet) ¢ikt1, tedaviyle 80.89 pg/mL’ye (p<0,05, diyabet vs tedaviye) diistii. IL-18
44.71’den 72.27 pg/mL’ye (p<0,05; kontrol vs diyabet) ¢ikti, US sonras1 60.74 pg/mL’ye (p<0,05,
diyabet vs tedaviye) geriledi.

Sonug: Diisiik yogunluklu US, diyabetik noropatide oksidatif stres ve inflamasyonu azaltarak
ndroprotektif etki gostermektedir.

Anahtar Kelimeler: Diyabetik néropati; Diigiik yogunluklu ultrases(US); Oksidatif stress;
Noroinflamasyon,; Noroproteksiyon.

Aydin Adnan Menderes Universitesi BAP Birimi tarafindan TPF- 21056 proje numarasi ile
desteklenmistir.
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Effect of Low-Intensity Ultrasound on Oxidative Stress and
Neuroinflammation in Diabetic Neuropathy: An Experimental
Neuroprotective Approach

Serap Oktay!, Mehmet Dincer Bilgin!2, Mehmet Bilgen!>

! Department of Biophysics, Institute of Health Sciences, Adnan Menderes University, Aydin, Turkey;
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Aim: To investigate the potential neuroprotective effects of low-intensity ultrasound (US). US is
hypothesized to offer therapeutic value. Specific objectives include evaluating the effects of US on
biomarkers of oxidative stress and inflammation in diabetic neuropathy.

Materials and Methods: Adult male Wistar rats were divided into three groups: control (n=7),
untreated diabetic (n=10), and diabetic treated with ultrasound (US) (n=10). Diabetes was induced by
an injection of Streptozotocin (STZ) at a dose of 50 mg/kg, and animals with blood glucose levels >250
mg/dL were included in the study. The treatment group received US therapy at a frequency of 1 MHz
and an intensity of 1.5 W/cm? for 3 minutes daily over a period of 5 weeks. Biomarkers were evaluated,
including blood glucose, insulin, HbAlc, malondialdehyde (MDA), catalase (CAT), superoxide
dismutase (SOD), tumor necrosis factor-alpha (TNF-a), interleukin-6 (IL-6), and interleukin-1 beta (IL-
1B) levels.

Results: In the diabetes group, MDA increased from 13.79 to 27.52 ng/mL (p<0.05; control vs diabetes)
and decreased to 17.93 ng/mL (p<0.05, diabetes vs treatment) after US treatment. CAT decreased from
520.4 to 241.7 mIU/mL (p<0.05; control vs diabetes), and increased to 284.7 mIU/mL (p<0.05, diabetes
vs treatment) with US. SOD decreased from 5.91 to 2.37 ng/mL (p<0.05; control vs diabetes) and
increased to 3.48 ng/mL (p<0.05, diabetes vs treatment) with treatment. TNF-o, increased from 1.44 to
5.18 pg/mL (p<0.05; control vs diabetes) and decreased to 4.09 pg/mL (p<0.05, diabetes vs treatment)
after US treatment. IL-6 increased from 51.73 to 249.13 pg/mL(p<0.05; control vs diabetes) and
decreased to 80.89 pg/mL (p<0.05, diabetes vs treatment) with treatment. [L-1f increased from 44.71
to 72.27 pg/mL (p<0.05; control vs diabetes) and decreased to 60.74 pg/mL (p<0.05, diabetes vs
treatment) after US.

Conclusion: Low-intensity US has a neuroprotective effect in diabetic neuropathy by reducing
oxidative stress and inflammation.

Keywords: Diabetic neuropathy, Low-intensity ultrasound (US),; Oxidative stress; Neuroinflammation;
Neuroprotection.

It was supported by Aydin Adnan Menderes University BAP Unit with project number TPF-21056.
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Hiperglisemik Kardiyomiyositlerde Empagliflozinin Hiicre Canlihgi ve
Oksidatif Stres Parametrelerine Etkisi
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Amag: Bu ¢alismanin amaci, hiperglisemik kosullara maruz birakilan kardiyomiyosit hiicrelerinde,
sodyum-glukoz tasima proteini2 (SGLT2) inhibitérii olan ve kardiyovaskiiler koruyucu etkileriyle
bilinen empagliflozinin (EMPA) hiicre canliligt ve oksidatif stres {izerindeki etkilerini
degerlendirmektir.

Gereg¢ ve Yontemler: Kardiyomiyosit hiicreleri (H9¢2), her bir kuyucuga 1x10* hiicre olacak sekilde
96 kuyucuklu plakalara ekildi. Hiicreler normal glikoz (NG), NG+EMPA, yiiksek glikoz (YG),
YG+EMPA gruplarma ayrildi. Hiperglisemik model, hiicrelerin 30 mM D-glukoza 48 saat maruz
birakilmasi ile olusturuldu. Farkli konsantrasyonlarda (0,153—10 uM) EMPA hiicrelere 24, 48 ve 72 saat
uygulanarak MTT analizi ile yar1 maksimal etkili konsantrasyon (ECso) degerleri hesaplandi. EMPA
tedavisi i¢in 48 saatte hesaplanan ECsy degerleri kullanildi. Tiim deney gruplarinda hiicre canliligt ve
oksidatif stres parametreleri (lipid hidroperoksitler (LOOH), total tiyol (T-SH) ve ileri oksidasyon
protein tiriinleri (AOPP)) 6l¢iildii. Gruplarin normal dagilimi Shapiro—Wilk testi ile dogrulandi, gruplar
arasi farkliliklar tek yonlii ANOVA ile incelenmis ve anlamli bulunan karsilastirmalarda Bonferroni
diizeltmeli post hoc testleri uygulanmustir.

Bulgular: MTT analizi sonucunda 24, 48 ve 72 saatlik EMPA uygulamasi i¢in sirasiyla 10,4 uM; 2,1
uM ve 1,1 pM ECso degerleri elde edildi. YG uygulamasi, NG grubuna gore hiicre canliligini
azaltirken(p<0,001); EMPA tedavisi hiperglisemik kosullardaki H9¢2 hiicrelerinde doz ve zamana baglh
olarak hiicre canliligim arttirdi(p<0,01). Bu sonuglar, EMPA’nin zamana bagli artan koruyucu etki
gosterdigini ve uzun siireli uygulamalarda daha diisiikk konsantrasyonlarda hiicre canliligim
koruyabildigini gostermistir. YG, AOPP ve LOOHs seviyelerini sirasiyla 0,104+ 0,002’den
0,120+ 0,001’e (p<0,001) ve 0,137 +0,003°ten 0,164 £ 0,004’¢ (p<0,001) yiikseltirken, T-SH degerini
0,179+ 0,003ten 0,167 + 0,003 ’e diisiirdii (p<0,001). EMPA, hem NG hem de YG ortamlarinda AOPP
ve LOOHs’u anlaml1 olarak azaltip (p<<0,001), T-SH’1 koruyarak antioksidan etki gosterdi (YG+EMPA
vs. YG: 0,173 £0,004 vs. 0,167 +0,003; p=0,044).

Sonug: Bu c¢alisma, hiperglisemik kosullar altinda EMPA uygulamasinin kardiyomiyositlerde hiicre
canlilig1 tizerinde koruyucu etki olusturdugunu, ayni zamanda hiperglisemi kaynakli oksidatif stres
belirteglerini (AOPP, LOOHs) anlamli bigcimde azalttigini ve hiicresel tiyol rezervlerini koruyarak giiclii
bir antioksidan etki sergiledigini gostermektedir. Sonucglar, EMPA’nin kardiyovaskiiler hastaliklarin
hiicresel diizeydeki mekanizmalarina yonelik terapotik potansiyelini desteklemektedir.

Anahtar kelimeler: Hiperglisemi; Kardiyomiyosit;, Hiicre canliligi; Oksidatif stres; Antioksidan
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The Effect of Empagliflozin on Cell Viability and Oxidative Stress
Parameters in Hyperglycemic Cardiomyocytes

Dilek Duzgun Ergun!, Sinem Durmus?, Zeki Dogan3, Remise Gelisgen®*, Hafize Uzun’

! Department of Biophysics, Faculty of Medicine, Istanbul Aydin University

2 Izmir Katip Celebi University, Faculty of Medicine, Department of Medical Biochemistry

3 Department of Cardiology, Faculty of Medicine, Istanbul Atlas University

* Department of Medical Biochemistry, Cerrahpasa Faculty of Medicine, Istanbul University-
Cerrahpasa

’Department of Medical Biochemistry, Faculty of Medicine, Istanbul Atlas University

Aim: The aim of this study is to evaluate the effects of empagliflozin (EMPA), a sodium-glucose
cotransporter2 (SGLT2) inhibitor known for its cardiovascular protective effects, on cell viability and
oxidative stress in cardiomyocytes exposed to hyperglycemic conditions

Materials and Methods: H9c2 cardiomyocyte cells were seeded into 96-well plates at a density of
1x10* cells per well. The cells were divided into four groups: normal glucose (NG), NG + EMPA, high
glucose (HG), and HG + EMPA. A hyperglycemic model was established by exposing the cells to 30
mM D-glucose for 48 hours. EMPA was applied at various concentrations (0.153—10 uM) for 24, 48,
and 72 hours, and the half-maximal effective concentration (ECso) values were determined using the
MTT assay. The ECso values calculated at 48 hours were used for EMPA treatment in subsequent
experiments. In all experimental groups, cell viability and oxidative stress parameters including lipid
hydroperoxides (LOOH), total thiol (T-SH), and advanced oxidation protein products (AOPP) were
measured. The normality of the data was assessed using the Shapiro—Wilk test. Differences between
groups were analyzed using one-way ANOVA, and Bonferroni-corrected post hoc tests were applied
for pairwise comparisons where significance was found.

Results: As a result of the MTT analysis, ECso values for EMPA treatment were found to be 10.4 uM
at 24 hours, 2.1 uM at 48 hours, and 1.1 uM at 72 hours. HG exposure significantly reduced cell viability
compared to the NG group (p<0.001), whereas EMPA treatment increased cell viability in H9¢2 cells
under hyperglycemic conditions in a dose- and time-dependent manner (p<0.01). These results indicate
that EMPA exerts a progressively increasing protective effect over time and can preserve cell viability
at lower concentrations with prolonged exposure. HG significantly increased AOPP levels from
0.104+0.002 to 0.120+0.001 (p<0.001) and LOOHs from 0.137 +0.003 to 0.164 +0.004 (p<0.001),
while reducing T-SH levels from 0.179+0.003 to 0.167+0.003 (p<0.001). EMPA demonstrated
antioxidant effects by significantly reducing both AOPP and LOOHs levels (p<0.001) and preserving
T-SH levels in both NG and HG conditions (HG+EMPA vs. HG: 0.173+0.004 vs. 0.167 £0.003;
p=0.044).

Conclusion: This study demonstrates that EMPA exerts a protective effect on cell viability in
cardiomyocytes under hyperglycemic conditions. Moreover, EMPA significantly reduces
hyperglycemia-induced oxidative stress markers (AOPP, LOOHs) and exhibits a strong antioxidant
effect by preserving cellular thiol reserves. These findings support the therapeutic potential of EMPA at
the cellular level in the context of cardiovascular diseases.

Keywords: Hyperglycemia, Cardiomyocyte; Cell viability;, Oxidative stress, Antioxidant
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Migren Modeli Olusturulan Farelerde Klotho Uygulamasinin
CGRP, Inflamatuar Sitokin ve Oksidatif Stres Parametreleri
Uzerine Etkileri

Ferah Bulut!, Muhammed Adam', Orhan Sayin2, Mete Ozcan!

"Firat lzniversitesi Twp Fakiiltesi Biyofizik Anabilim Dali, Elazig
’Firat Universitesi Tip Fakiiltesi Fizyoloji Anabilim Dali, Elazig

Amac: Migren patogenezi, CGRP (kalsitonin gen iligkili peptid), inflamasyon ve oksidatif stres gibi
biyolojik siireclerle iliskilidir. Yaslanma karsit1 bir protein olan klotho, sinir sistemi sagligi, inflamatuar
yanitlar ve antioksidan savunma iizerinde diizenleyici etkilere sahiptir. Ancak klothonun migren
izerindeki etkileri yeterince bilinmemektedir. Bu galigmanin amaci, deneysel migren modeli olusturulan
farelerde klotho uygulamasinin, CGRP, interldkin (IL)-6, IL-10, IL-1p, nikotinamid adenin dintikleotit
fosfat (NADPH), malondialdehit (MDA), siiperoksit dismutaz (SOD) ve glutatyon (GSH) seviyeleri
tizerindeki etkisini aragtirmaktir.

Gereg ve Yontemler: Calismada Balb/C 1rki disi ve erkek fareler rastgele olarak ii¢ gruba ayrilmistir:
kontrol, migren ve migren-+tklotho (her grup i¢in n=10). Deneysel migren modeli olusturulan hayvanlara,
klotho 10 mg/kg dozunda intraperitoneal (i.p.) yolla uygulanmistir. Deney sonunda elde edilen serum
orneklerinden CGRP, IL-6, IL-10, IL-13, NADPH, MDA, SOD ve GSH diizeyleri ELISA yontemi ile
analiz edilmistir.

Bulgular: Migren modeliyle artan CGRP seviyeleri hem disi hem de erkek farelerde klotho uygulamasi
ile anlamli derecede azalmistir (p<0,018). Ayrica, klotho tedavisinin migrenle birlikte yiikselen
inflamatuar yanit1 (p<0,005) ve oksidatif stres parametrelerini de (p<0,01) anlaml sekilde azalttig
gdzlenmistir.

Sonug: Bu ¢alisma, klotho proteininin deneysel migren modelinde CGRP, inflamatuar sitokinler ve
oksidatif stres seviyelerini azalttigin1 gdstermektedir. Klothonun migren patofizyolojisinde potansiyel
koruyucu ve tedavi edici bir rol oynayabilecegi diisliniilmektedir.

Anahtar kelimeler: Migren, agri, klotho

Tesekkiir: Bu calisma, 24-28 No’lu Arastirma Destekleme Projesi (ADEP) ile desteklenmistir.
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Effects of Klotho Administration on CGRP, Inflammatory Cytokines, and
Oxidative Stress Parameters in Mice with an Induced Migraine Model

Ferah Bulut!, Muhammed Adam', Orhan Sayin2, Mete Ozcan!

! Department of Biophysics, Faculty of Medicine, Firat University, Elazig
’Department of Physiology, Faculty of Medicine, Firat University, Elazig

Aim: The pathogenesis of migraine is associated with various biological processes, including calcitonin
gene-related peptide (CGRP), inflammation, and oxidative stress. Klotho, an anti-aging protein, has
regulatory effects on nervous system health, inflammatory responses, and antioxidant defense
mechanisms. However, its effects on migraine have not been fully elucidated. The aim of this study was
to investigate the effects of klotho administration on the levels of CGRP, interleukin (IL)-6, IL-10, IL-
1B, nicotinamide adenine dinucleotide phosphate (NADPH), malondialdehyde (MDA), superoxide
dismutase (SOD), and glutathione (GSH) in a mouse model of experimentally induced migraine.

Methods: Male and female Balb/C mice were randomly divided into three groups: control, migraine,
and migraine+tklotho (n=10 per group). The experimental migraine model was induced, and mice in the
treatment group received intraperitoneal (i.p.) administration of klotho at a dose of 10 mg/kg. At the end
of the experiment, serum samples were collected and analyzed for CGRP, IL-6, IL-10, IL-18, NADPH,
MDA, SOD, and GSH levels using the ELISA method.

Results: CGRP levels, which increased in the migraine model, were significantly reduced by klotho
treatment in both male and female mice (p<0.018). Additionally, klotho administration significantly
decreased the elevated inflammatory response (p<0.005) and oxidative stress (p<0.01) parameters
associated with migraine.

Conclusion: This study demonstrates that klotho protein reduces levels of CGRP, inflammatory
cytokines, and oxidative stress in an experimental migraine model. These findings suggest that klotho
may have a potential protective and therapeutic role in the pathophysiology of migraine.

Keywords: Migraine, pain, klotho
Acknowledgements: This study was supported by the Research Support Project (ADEP) No. 24-28.
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Tip Ogrencilerinin Tipta Yapay Zeka Kullanimina iliskin Ongériilerinin
Incelenmesi

Selma Yaman!, Hamit Yilmaz'!, Adem Doganer?

1.
2.

Kahramanmaras Siit¢ii I:mam Universitesi, Biyofizik AD
Kahramanmaras Siitgii Imam Universitesi, Biyoistatistik ve Tibbi Bilisim AD

Amag: Dijital cagda yapay zekanin (YZ) tipta kullaniminin hizla yayginlasmasi, tip 6grencileri
icin hem firsatlar, hem de belirsizlikler barindirmaktadir. Bu ¢alisma, dijitallesme siirecinde tip
Ogrencilerinin YZ’ya bakis acilarmi ve bu teknolojiyi mesleki geleceklerinde nasil
konumlandiracaklarini anlamay1 amaglamaktadir.

Gerec ve Yontemler: Calisma, Kahramanmaras Siitcii Imam Universitesi Tibbi Arastirmalar Etik
Kurulu'ndan onay1 (2025/19-05) sonra tip fakiiltesi 6grencileri arasinda yiiriitiilen kesitsel bir anket
calismasidir. Katilimer grubunu, egitimlerinin farkli agamalarinda bulunan toplam 205 &grenci
olusturmaktadir. Boylece, YZ’ya algilarinin sinif diizeyine gore farklilik gosterip gostermedigi de
degerlendirilebilmistir. Verilerin degerlendirilmesinde nicel degiskenlerin normal dagilima uygunlugu
Kolmogorov Smirnov, uygunluk géstermeyen degiskenler de grup karsilastirmalari i¢in 2 grupta Mann
Whitney u, ii¢ veya daha fazla grubun karsilagtirilmasinda Kruskal Wallis H testi ile incelenmistir.
Istatistiksel anlamlilik p<0.05°dur. Istatistik parametreler Median(Q1-Q3) ve n(%) ile ifade edilmistir.
Verilerin degerlendirilmesinde IBM SPSS-22 ve R 3.3.2 kullanilmistir.

Bulgular: Elde edilen bulgular, tip fakiiltesi 6grencilerinin (%65,1) YZ tiptaki kullanimina genel olarak
olumlu yaklastigini; tan1 koyma (%63,3), tedavi kararlarin1 destekleme (%60,6), ilag aragtirmalar
(%63,8) ve kisisellestirilmis tip (%56,9) gibi alanlarda YZ teknolojisinin potansiyelini 6n gordiiklerini
gostermektedir. Ancak, 6grencilerin onemli bir kismu (%48,2), YZ hakkinda yeterli bilgiye sahip
olmadigim belirtmis ve dijital beceriler (%36,7) konusunda kendilerini yetersiz hissetmistir. Ayrica,
hastalarin YZ uygulamalartyla kendi baslarina tedavi edilmesi (%69,7) gibi dogrudan hasta yonetimi
(37,2) igeren senaryolara temkinli bir tutum izledikleri goriillmektedir. YZ’ nin tipta kullaniminda
avantajlar arasinda biiylik veri analizi (%82.3), dogru tedavi kararlar1 (%82.5), tibbi hatalarin azaltilmasi
(%83.9) 6ne ¢ikarken; dezavantajlar sorumluluk belirsizligi (%85.0), empati eksikligi (%82.5) ve doktor
0zerkligine zarar verme potansiyeli (%82.3) belirlenmistir.

Sonug: Anket ¢iktilari, YZ’ nin saghk alaninda etkin kullanilabilmesi i¢in tip fakiiltelerinin egitim
iceriklerinin  bilgi, beceri ve etik farkindaligi kazandirilmasinda giincellenmesi  geregini
vurgulamaktadir. Bunun yaninda, gelecegin hekimlerinin YZ uygulamalarinda gorev/yetkiler
konusunda belirsizlik yagsamamasi i¢in yasal diizenlemelerin netlestirilmesi ve etik unsurlar adina
denetim mekanizmalarinin hayata gecirilmesi de kritik 6nem tagimaktadir.

Anahtar kelimeler: yapay zeka,; tip 6grencisi; saglikta dijitallesme
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Aim: The rapid expansion of the use of artificial intelligence (Al) in medicine, Al presents both
opportunities and uncertainties for medical students. This study aims to understand medical students'
perspectives on Al in the digitalization process and how they will position this technology in their
professional future.

Materials and Methods: The study is a cross-sectional survey study conducted among medical students
after approval (2025/19-05) from Kahramanmaras Siit¢ii Imam University Medical Research Ethics
Committee. The participant group consisted of a total of 205 students at different stages of their
education. Thus, it was also possible to evaluate whether their perceptions of Al differed according to
their grade level. In the evaluation of the data, the conformity of the quantitative variables to the normal
distribution was analyzed by Kolmogorov Smirnov, the non-conforming variables were analyzed by
Mann Whitney u test in 2 groups for group comparisons, and Kruskal Wallis H test in the comparison
of three or more groups. Statistical significance is p<0.05. Statistical parameters are expressed as Median
(Q1-Q3) and n (%). IBM SPSS-22 and R 3.3.2 were used to evaluate the data.

Results: The findings show that students (65.1%) have a generally positive attitude towards the use of
Al in medicine; they anticipate the potential of Al technology in areas such as diagnosis (63.3%),
supporting treatment decisions (60.6%), drug research (63.8%), personalized medicine (56.9%).
However, a significant proportion of students (48.2%) indicated that they didnot have sufficient
knowledge about Al and felt inadequate in digital skills (36.7%). They were cautious about scenarios
involving direct patient management (37.2%), such as treating patients on their own with Al applications
(69.7%). The advantages of using Al in medicine were big data analysis (82.3%), correct treatment
decisions (82.5%), reduction of medical errors (83.9%), while the disadvantages were uncertainty of
responsibility (85.0%), lack of empathy (82.5%), the potential to harm physician autonomy (82.3%).

Conclusion: The survey outputs emphasize the need to update the educational content of medical
faculties to provide knowledge, skills for the effective use of Al in the field of health. In addition, it is
also critical to clarify legal regulations and implement audit mechanisms on behalf of ethical elements
so that future physicians donot experience uncertainty about duties/authorities in Al applications.

Keywords: artificial intelligence; medical student, digitalization in health
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Biyofizikte Evrisimsel Sinir Ag Uygulamalarinin Gelisimi ve
Bilimsel Etkisi: 2015-2025 Donemine iliskin
Bibliyometrik Bir Analiz

Serdar Yanik!, Erdal Binboga?

" Burdur Mehmet Akif Ersoy Universitesi Dis Hekimligi Fakiiltesi Temel Dis Hekimligi Bilimleri
Boliimii
? Ege Universitesi Tip Fakiiltesi Biyofizik Anabilim Dali

Amac: Bu bibliyometrik ¢aligma, 2015-2025 yillar1 arasinda biyofizik alanindaki Evrisimsel Sinir Ag1
(“Convolutional Neural Networks; CNN”) uygulamalarimin gelisimini ve bilimsel etkisini
degerlendirmeyi amaglamaktadir. Bu disiplinler arasi alanda ortaya ¢ikan egilimlerin, nemli aragtirma
odaklarinin, 6nde gelen arastirmacilarin ve is birligi aglarinin belirlenerek mevcut durumun belirlenmesi
ve ilerleme Ongoriileri yapilabilmesi hedeflenmistir.

Gere¢ ve Yontemler: Bu arastirmanin verileri, 26 Haziran 2025 tarihinde “Web of Science Core
Collection” veri tabanindan "(TS=(Biophysics OR "Biophysical") AND TS=("Convolutional Neural
Networks" OR CNN))" arama sorgusu kullanilarak elde edilen 94 yayin1 kapsamaktadir. Elde edilen
veriler, yillik yayin ve atif sikliklarini, en ¢ok atif alan makaleleri, yazar iiretkenligini, is birligi aglarini,
ulusal katkilari, dergi etki faktdrlerini ve anahtar kelime dagilimlarim1 degerlendirmek amaciyla
VOSviewer uygulamasi, Python programlama dili {izerinde pandas, matplotlib, seaborn ve wordcloud
kiitiiphaneleri kullanilarak analiz edilmistir.

Bulgular: Analiz, 2015'ten 2022'ye kadar biyofizik ve CNN arastirmalarinda kayda deger bir artis
oldugunu, yaymlarin 2022'de 19'a ulagtigini ve atiflarin 2018'den sonra 6nemli bir biiyiime gdsterdigini
ortaya koymaktadir. 2022 sonrasinda yayinlar etkinligini siirdiirmiis (2023'te 11, 2024'te 18, 2025'te 5)
ve atiflar (2023'te 117, 2024'te 134, 2025'te 2) devam eden etkiyi yansitmistir. Protein-ligand baglanma
tahmini ve otomatik algilama, atif yapilan makaleler arasinda 6ne ¢ikmaktadir. Banerjee, R. ve Sheet,
T. en aktif yazarlar olurken, Kahali, S. ve Kamilov, U.S.’in sik isbirligi yapan yazarlar oldugu goze
carpmaktadir. ABD 36 katki ile basi ¢ekmektedir. "Derin 6grenme" ve "evrisimli sinir aglar1" en ¢ok
kullanilan anahtar kelimelerdir.

Sonug: Biyofizik ve CNN'lerin birlesimi, gelismekte olan ve etkili bir calisma alanini temsil etmektedir.
Bu sinerjik yaklasim, karmasik biyofiziksel zorluklarin ¢6ziimii i¢in yeni yollar sunmakta ve gelecekteki
arastirmalar i¢in saglam bir temel olusturmaktadir.

Anahtar kelimeler: Biyofizik; Sinir Aglari; Evrisimsel; Derin Ogrenme
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Development and Scientific Impact of Convolutional Neural
Network Applications in Biophysics: A Bibliometric Analysis for the
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Aim: This bibliometric study is designed to assess the development and scientific influence of
Convolutional Neural Network applications within biophysics from 2015 to 2025. The aim is to
determine emerging trends, significant research foci, prominent researchers, and collaborative networks
to clarify the present status and prospective advancements in this interdisciplinary domain.

Materials and Methods: The data for this investigation encompass 94 publications, obtained from the
Web of Science Core Collection database on June 26, 2025, through the application of the search query
"(TS=(Biophysics OR "Biophysical") AND TS=("Convolutional Neural Networks" OR CNN))". The
data obtained were analyzed via the VOSviewer application and pandas, matplotlib, seaborn, and
wordcloud libraries on Python programming language, to evaluate annual publication and citation
frequencies, top-cited articles, author productivity, collaboration networks, national contributions,
journal impact factors, and keyword distributions.

Results: The analysis reveals a remarkable increase in biophysics and CNN research from 2015 to 2022,
with publications peaking at 19 in 2022 and citations showing significant growth post-2018. After 2022,
the publications maintained their activity (with 11 in 2023, 18 in 2024, 5 in 2025), with citations (117
in 2023, 134 in 2024, 2 in 2025) reflecting continued impact. Protein-ligand binding prediction and
automated detection are prominent among cited papers. Banerjee, R., and Sheet, T. are top authors,
while Kahali, S. and Kamilov, U.S. frequently collaborate. The USA leads with 36 contributions. "Deep
learning" and "convolutional neural networks" are the most used keywords.

Conclusion: The convergence of biophysics and CNNs represents an emergent and influential field of
study. This synergistic approach introduces novel avenues for resolving intricate biophysical challenges

and establishes a firm groundwork for prospective investigations.

Keywords: Biophysics, Neural Networks,; Convolutional; Deep Learning.
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Klorin e6 Aracili Sonodinamik Prostat Kanseri Terapisinin Etkinligini
Artirmada Ultrasonik Kavitasyonun ve Mitokondriyal Katlanmams
Protein Yanmitinin Rolii

Aysegiil Tiirkkol!, Umut Kerem Kola¢?, Gizem Donmez Yal¢in?2, Mehmet Dincer Bilgin',
Abdullah Yal¢in?, Mehmet Bilgen!
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Amac: Sonodinamik terapi (SDT), diisiik yogunluklu ultrason ile aktive edilen klorin €6 (Ce6) gibi
duyarlastiricilar1 kullanarak, hiicrelerde reaktif oksijen tiirleri (ROS) iiretilmesini tetikleyen ve sonugta
kanser hiicrelerinin Sliimiinli saglayan giincel bir kanser tedavi yontemidir. Kanserin ilerlemesinde
mitokondriyal disfonksiyon ve oksidatif stres O6nemli rol oynar ve bu siiregler mitokondriyal
katlanmamig protein yaniti (mtUPR) mekanizmalarini etkiler. MtUPR, mitokondrinin saglikli
calismasini korumak i¢in proteinleri diizenleyen bir sistemdir.

Bu calismanin amaci, Ce6 aracili SDT'min prostat kanseri (PC3) hiicrelerinde degisen kavitasyon
seviyelerinde hiicre canliligi, ROS iiretimi ve mitokondriyal membran potansiyelinin (MMP) kayb1
agisindan etkinligini arastirmaktir ve mtUPR mekanizmalarinin SDT’ deki roliinii ortaya koymaktir.

Gere¢ ve Yontemler: Caligmada, ultrason gorev dongiisii ve giic yogunlugu degisiminin hiicre
ortamindaki kavitasyon seviyeleri tizerindeki etkileri incelenmistir. Kavitasyon seviyelerindeki artisin,
Ce6 aracili SDT'de PC3 hiicrelerinde sitotoksisite, hiicresel ROS iiretimi ve MMP {izerindeki
degisimleri MTT, floresan goériintilleme ve akis sitometrisi yontemleri kullanilarak gosterilmistir.
MtUPR mekanizmasindaki degisimler mRNA ve protein seviyeleri diizeyinde q-PCR ve western blot
yontemleri kullanilarak belirlenmistir.

Bulgular: Artan kavitasyon seviyelerinin (%50, %100), Ce6 aracili SDT uygulanan PC3 hiicrelerinde
hiicre canliligini anlamli sekilde azalttig1 (%30, %35), hiicresel ROS ftiretimini artirdigi (%25-30) ve
MMP kaybimi1 6nemli derecede tetikledigi (%30, %44) belirlenmistir. Ayrica, Ce6 aracili SDT nin
mtUPR aracilarimin (ATF5, HSP60 ve CLPP) protein ve mRNA seviyelerinde anlamli bir azalmaya
neden oldugu gosterilmistir. Daha yiiksek kavitasyon yogunlugunun, bu azalmay1 daha da belirgin hale
getirdigi gbzlemlenmistir.

Sonug: Bu ¢alisma, PC3 hiicrelerinin Ce6 aracili SDT'de farkli kavitasyon seviyelerine sahip ultrasese
maruz birakildiginda, ROS {iretimi, MMP ve sitotoksisite Ozelliklerindeki degisiklikleri ortaya
koymustur. Ayrica ¢alismada Ce6 aracili SDT'nin mtUPR'nin asag1 diizenlenmesine neden oldugu ilk
kez gosterilmistir.

Anahtar kelimeler: SDT, kavitasyon, mtUPR.

Bu ¢alisma, Aydin Adnan Menderes Universitesi Bilimsel Arastirma Projeleri Destekleme Programi
(Proje No: TPF-22034 ve TPF-21018) kapsaminda desteklenmistir.
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The Role of Ultrasonic Cavitation and Mitochondrial Unfolded
Protein Response in Enhancing the Efficacy of Chlorin e6-Mediated
Sonodynamic Prostate Cancer Therapy

Aysegul Turkkol!, Umut Kerem Kolac?, Gizem Donmez Yalcin?, Mehmet Dincer Bilgin',

Abdullah Yalcin?, Mehmet Bilgen'

'Department of Biophysics, School of Medicine, Aydin Adnan Menderes University, Aydin, Turkey.
’Department of Medical Biology, School of Medicine, Aydin Adnan Menderes University, Aydin,
Turkey.

Aim: Sonodynamic therapy (SDT) is a modern cancer treatment method that uses sensitizers such as
chlorin €6 (Ce6), which are activated by low-intensity ultrasound to induce the production of reactive
oxygen species (ROS) in cells, ultimately leading to cancer cell death. Mitochondrial dysfunction and
oxidative stress play important roles in cancer progression and affect mitochondrial unfolded protein
response (mtUPR) mechanisms. The mtUPR is a system that regulates proteins to maintain
mitochondrial health. This study aimed to investigate the efficacy of Ce6-mediated SDT in prostate
cancer (PC3) cells at different cavitation levels in terms of cell viability, ROS production, and
mitochondrial membrane potential (MMP) loss, and to reveal the role of mtUPR mechanisms in SDT.

Materials and Methods: In this study, the effects of changing ultrasound duty cycle and power intensity
on cavitation levels in the cell environment were examined. The effects of increased cavitation levels
on cytotoxicity, intracellular ROS production, and MMP in PC3 cells treated with Ce6-mediated SDT
were demonstrated using MTT assay, fluorescence imaging, and flow cytometry. Changes in mtUPR
mechanisms were determined at the mRNA and protein levels using q-PCR and western blot analyses.

Results: It was determined that increased cavitation levels (50%, 100%) significantly reduced cell
viability (by 30%, 35%), increased intracellular ROS production (by 25-30%), and significantly
triggered MMP loss (by 30%, 44%) in PC3 cells treated with Ce6-mediated SDT. Furthermore, it was
shown that Ce6-mediated SDT caused a significant decrease in the protein and mRNA levels of mtUPR
mediators (ATF5, HSP60, and CLPP). Higher cavitation intensity further accentuated this reduction.

Conclusion: This study revealed changes in ROS production, MMP, and cytotoxicity when PC3 cells
were exposed to ultrasound at different cavitation levels during Ce6-mediated SDT. Moreover, it was
shown for the first time that Ce6-mediated SDT leads to the downregulation of mtUPR.

Keywords: SDT, cavitation, mtUPR.

This study was funded by the Aydin Adnan Menderes University Scientific Research Projects
Grants (Project No: TPF-22034 and TPF-21018).
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Yaslanma ile Damar Biyomekanigindeki Degisim ve Kalori
Kisitlamasinin Koruyucu Etkisi
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Amag: Yaslanma, kardiyovaskiiler hastaliklarin (KVH) gelisiminde 6nemli bir rol oynar. Yaslanmayla
birlikte arterlerde damar sertligi, damar yeniden bigimlenmesi, endotel disfonksiyon gibi yapisal ve
fonksiyonel degisimler goriilmektedir. Bu ¢aligmanin amaci yaslanma ve farkli tip kalori kisitlamasi
uygulamasinin damar biyomekanigi iizerindeki etkilerinin arastirtlmasidir

Gerec¢ ve Yontemler: 10 haftalik erkek C57/BL fareler 3 gruba ayrildi: Ad libitum (AL), kronik kalorik
kisitlama (KKK; AL grubunun %25'lik gida kisitlamasi) ve aralikli KK (AKK; 3 hafta boyunca %50
gida kisitlamasi (AKK-K) ve ardindan 3 hafta boyunca AL ile beslenme (AKK-B)) ve 85 haftalik fare
yasina kadar beslendi. Daha sonra, 10, 46/49 ve 82/85 haftalik hayvanlardan mezenterik direng arterleri
(MDA) izole edildi. Pasif, aktif ve endotel bagimli yanitlar tel miyografi kullanilarak degerlendirildi.
Buna ek olarak, MDA da bulunan elastin ve tip IV kolajen proteinlerini goriintiilemek ve 6l¢gmek i¢in
immiinofloresan boyama yapildi.

Bulgular: Liimen ¢api ve damar sertligi 82/85 AL grubunda 10 haftaya kiyasla anlamli sekilde artti
(p<0.05). Liimen ¢ap1 10 ve 82/85 hafta yasli AL grubunda sirasiyla 236.8+£10.85 um ve 313+10.3 um
olarak tespit edildi. Damar sertlik indeksi ise 10 ve 82/85 haftalik yaslt AL grubunda sirasiyla 13.8+0.77
mN/mm ve 17.3+1.11 mN/mm olarak tespit edildi. Ote yandan, liimen ¢ap1 ve damar sertlik indeksi
yaslanmayla birlikte KKK grubunda degismedi (p>0.05). Buna karsilik, liimen ¢ap1 (336+£19.03 um) ve
damar sertlik indeksi (19+1.8 mN/mm) AKK-K grubunda yaglanmayla birlikte gen¢ gruba kiyasla
anlamli sekilde artt1 (p<0.05).

Sonuc: Yasam boyu uygulanan KKK’nin yasa bagli olusan disa dogru hipertrofi ve arteriyel sertligi
onledigi tespit edildi. Ek olarak, {li¢ haftalik %50 KK uygulamasindan sonra ii¢ haftalik AL beslenmesi
vaskiiler yaglanma etkilerini hafifletti. Bu sonuglar, KK’nin KVH’de faydali etkilerinin vaskiiler
yeniden bi¢imlendirme mekanizmalar1 yoluyla olabilecegini, 6zellikle arteriyel liimen capini ve
sertligini modiile edebilecegini gdstermektedir.

Tesekkiir: Bu proje TUBITAK (2218551) tarafindan kismen desteklendi.

Anahtar kelimeler: Damar biyomekanigi; kardiyovaskiiler yaslanma, kalori kisitlamasi; tel miyografi
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Changes in Vascular Biomechanics with Aging and the Protective
Effect of Caloric Restriction
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Aim: Aging plays a major role in the development of cardiovascular diseases. The structural and
functional alterations such as arterial stiffness, vascular remodeling, and endothelial dysfunction are
related with aging. The aim of the study was to investigate the effects of aging and different types of
caloric restriction (CR) on biomechanics of small arteries.

Materials and Methods: 10-week-old male C57/BL mice were divided into 3 groups: Ad libitum (AL),
chronic caloric restriction (CCR; 25% of food restriction of AL group) and intermittent CR (ICR; 3
weeks of 50% food restriction (ICR-R) followed by AL feeding for 3 weeks (ICR-RF)) and fed until 85
weeks of mouse age. Then, mesenteric resistance arteries (MRAs) were isolated from 10-, 46/49- and
82/85-weeks old animals. Passive, active and endothelium-dependent responses were assessed by using
wire myography. Additionally, immunofluorescence was performed to visualize elastin and collagen
V.

Results: The internal diameter (ID) and arterial stiffness were significantly increased with aging in
82/85-week-old AL group compared to 10-week-old group (p<0.05). ID were 236.8+£10.85 pum and
313+10.3 um at 10-week-old and 82/85-week-old mice, respectively (p<0.05). Arterial stiffness indexes
were 13.8+0.77 mN/mm and 17.3£1.11 mN/mm at 10-week-old and 82/85-week- old mice, respectively.
However, ID and arterial stiffness were not altered through aging in CCR group (p>0.05). In contrast,
ID (336+19.03 um) and arterial stiffness index (19+1.8 mN/mm) were significantly increased with aging
in 82-week-old ICR-R group of mice compared to 10-week-old group (p<0.05).

Conclusion: Lifelong CCR inhibited outward hypertrophic remodeling and the age-related increase in
arterial stiffness in MRAs of 82/85-week-old mice. Notably, even a short-term switch to AL feeding for
three weeks following a three-week period of 50% caloric restriction helped reduce signs of vascular
aging. Thus, cardiovascular benefits of CR may be driven by its effects on vascular remodeling,
particularly through the regulation of ID and stiffness.

Acknowledgments: The project was partially supported by TUBITAK (221S551).

Keywords: Arterial biomechanics; cardiovascular aging, caloric restriction; wire myography
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Serebral iskemi reperfiizyon hasarinda bromelainin etkilerinin
arastirilmasi

Engin Korkmaz!, Asiye Beytur!, Suat Tekin!
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Amag: iskemik inme (IS), beyin dokusuna giden kan akiminin ani kesilmesiyle gelisen ve akut ndrolojik
disfonksiyonla seyreden ciddi bir klinik tablodur. Akt, hiicre sagkalimi ve hasar sonrasi onarim
stireglerinde merkezi bir rol oynayan sinyal iletim yolaklarinin temel bilesenlerinden biridir. Bromelain
(Brm), cesitli preklinik calismalarda ndroprotektif potansiyeli gosterilmis dogal bir bilesiktir. Bu
calisma, Brm’nin akut IS modelindeki olas1 néroprotektif etkilerini; motor fonksiyonlar, infarkt boyutu
ve p-Akt diizeyleri lizerinden degerlendirmeyi amaglamstir.

Gere¢ ve Yontemler: 40 adet Sprague Dawley ki erkek sican Sham, IS, Brm20+IS ve Brm40+IS
olmak iizere 4 gruba ayrildi (n=10). Hayvanlara cerrahiden 6nce 7 giin boyunca giinliik olarak Brm (20
ve 40 mg/kg) veya ¢oziicii oral gavajla uygulandi. Tim gruplar cerrahiden 6nceki 3 giin boyunca rotarod
testi yapmalari igin egitildi. Egitim silirecinin ardindan, IS gruplarina 60 dakikalik orta serebral arter
okliizyon operasyonu, sham grubuna okliizyon disindaki diger cerrahi igslemler yapildi. Cerrahiyi takiben
24 saatlik reperfiizyon siiresi sonunda ndrolojik defisit skorlama ve rotarod testi gerceklestirildi.
Ardindan hayvanlara 6tenazi uygulandi ve beyin dokusundaki enfarktiis alani, trifeniltetrazolyum klortir
(TTC) boyama yontemiyle degerlendirildi. Brm’nin hiicresel diizeydeki etkilerini incelemek i¢in p-Akt
seviyesi ELISA yontemiyle 6l¢iildi.

Bulgular: IS grubunda, sham grubuna kiyasla nérolojik defisit skoru artarken, rotarod test siiresi anlaml
diizeyde azalmistir (p<0.05). Brm20+IS ve Brm40+IS gruplarinda ise nrolojik skorlar diismiis ve motor
performansta belirgin bir iyilesme gézlenmistir (p<0.05). TTC boyamalari, IS grubunda yaygin infarkt
alanlarini ortaya koymustur. Brm uygulanan gruplarda bu alanlar anlaml 6lgiide kiigiilmiis, 6zellikle
Brm40+IS grubunda belirgin bir azalma kaydedilmistir (p<0.05). p-Akt diizeyleri, IS grubunda sham
grubuna gore diisiis gostermistir (p<0.05). Brm tedavisi ise bu azalmay1 tersine g¢evirerek p-Akt
diizeylerinde artis saglamistir (p<0.05).

Sonug: Bu bulgular, Brm’nin akut IS durumunda néroprotektif etkiler gosterebilecegini ve bu etkinin
muhtemelen Akt sinyal yolunun aktivasyonu araciliiyla gerceklesebilecegini diisiindiirmektedir.

Anahtar kelimeler: Akt, Bromelain, Iskemik inme

Tesekkiir: Bu ¢alisma, indnii Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan
desteklenmistir (Proje no: TDP-2024-3628).
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Reperfusion Injury
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Aim: Ischemic stroke (IS) is a severe clinical condition characterized by acute neurological dysfunction
resulting from the sudden interruption of blood flow to brain tissue. Akt is a key component of
intracellular signaling pathways that play a central role in cell survival and post-injury repair processes.
Bromelain (Brm) is a natural compound that has demonstrated neuroprotective potential in various
preclinical studies. This study aimed to evaluate the potential neuroprotective effects of Brm in an acute
IS model by assessing motor functions, infarct size, and p-Akt levels.

Materials and Methods: Forty male Sprague Dawley rats were assigned to Sham, IS, Brm20+IS, and
Brm40+IS groups (n=10) and received Brm (20 ve 40 mg/kg) or vehicle by oral gavage for 7 days before
surgery. All groups were trained for the rotarod test for 3 days before surgery. Following training, the
IS groups underwent a 60-minute middle cerebral artery occlusion procedure, while the sham group
received all surgical interventions except occlusion. After 24 hours of reperfusion, neurological deficit
scoring and rotarod testing were performed. Animals were then euthanized, and infarct areas in the brain
were evaluated using triphenyltetrazolium chloride (TTC) staining. To assess the cellular effects of Brm,
p-Akt levels were measured by ELISA.

Results: Compared to the sham group, the IS group had higher deficit scores and reduced rotarod
performance (p<0.05). In the Brm20+IS and Brm40+IS groups, neurological scores were reduced, and
motor performance improved significantly (p<0.05). TTC staining revealed extensive infarct areas in
the IS group, whereas Brm-treated groups showed significantly reduced infarct sizes, particularly in the
Brm40+IS group (p<0.05). p-Akt levels were significantly decreased in the IS group compared to the
sham group (p<0.05). Brm treatment reversed this decrease and significantly increased p-Akt levels
(p<0.05).

Conclusion: These findings suggest that Brm may exert neuroprotective effects in acute IS, potentially
through the activation of the Akt signaling pathway.

Keywords: Bromelain, Ischemic stroke, p-Akt

Acknowledgement: This study was supported by the Scientific Research Projects Coordination Unit of
Inént University (Project number TDP-2024-3628)
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Noroblastoma Hiicre Hattinda Sitotoksisitelerinin Belirlenmesi
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Amag: Nanoteknoloji, son yillarda hastaliklarin tan1 ve tedavisinde, ozellikle ilag tasima ve doku
onarimi gibi alanlarda 6ne ¢ikmaktadir. Elektrogekim teknigi ile onarilacak dokunun ihtiyaglarina gore
istenilen Ozelliklere sahip nanolifler iiretilebilir. Koenzim Q10 (CoQ10) insan viicudunun birgok
dokusunda sentezlenen ve biyokimyasal reaksiyonlar igin Onemli bir bilesendir. Bu c¢aligmada
CoQ10’un bu o&zelliklerinden faydalanilarak biyomedikal uygulamalarda kullanilabilecek bir
nanoteknolojik ila¢ tasiyici sistemi tasarlanmistir. Caligmanin amaci elektrogekim yontemi ile
hazirlanan CoQ10 yiiklii nanoliflerin SH-SYS5Y noroblastoma hiicre hattinda yapilan sitotoksisite
testlerinde 7 giin sonunda hiicre canlilig1 lizerindeki etkisinin kontrol gruplartyla karsilagtirmali olarak
degerlendirilmesidir.

Gere¢ ve Yontemler: 3-(4,5-dimetiltiazol-2-il)-difeniltetrazolium bromid (MTT) deneyi, SH-SY5Y
hiicrelerinde nanolif formiilasyonlarinin biyouyumlulugunu degerlendirmek igin gergeklestirildi.
Sitotoksisite ¢aligmalarindan 6nce, CoQ10 yiiklii nanoliflerin sterilizasyonu etilen oksit ile saglandi.
Daha sonra hiicreler bes deneysel gruba ayrildi: (i) kontrol grubu, (ii) CoQ10 yiiklii nanolif grubu (~500
ug CoQ10), (iii) CoQI10 igermeyen nanolif grubu, (iv) CoQ10 ¢ozelti grubu (etanolde 33 pg/mL
CoQ10), ve (v) sadece etanol grubu.

Bulgular: SH-SY5Y hiicre hatti kullanilarak gergeklestirilen MTT testleri sonucunda, gelistirilen
CoQ10 yiiklii nanoliflerin hiicresel diizeyde biyouyumlu oldugu belirlenmistir. Kontrol grubu %100
canlilik referansi olarak alinmistir. Diger gruplarda o6lciilen ortalama hiicre canlilig1 yiizdeleri sirasiyla
CoQ10 yiiklii nanolif grubunda % 101.65, bos nanolif grubunda %97.07, CoQ10 ¢o6zeltisi grubunda %
93.19 ve sadece etanol grubunda % 89.60 olarak hesaplanmistir. Hiicreler bu kosullara 7 giin boyunca
maruz birakilmistir. Elde edilen veriler, tedavi gruplarinin hicbirinde kontrol grubuna kiyasla hiicre
canliliginda istatistiksel olarak anlamli bir azalma olmadigim gdstermistir (p > 0.05). Istatistiksel
analizler, tek yonliit ANOVA testi kullanmilarak gerceklestirilmistir (n = 4). Bu bulgular, gelistirilen
CoQ10 ytikli nanoliflerin 7 giinlilk maruziyet sonunda SH-SYSY hiicre hattinda sitotoksik bir etki
olusturmadigini ve biyouyumlu oldugunu ortaya koymaktadir.

Sonug: Gruplar arasinda hiicre canliliginda kiiciikk varyasyonlar tespit edilmesine ragmen, bunlar
biyolojik olarak anlamli bulunmamis, genel hiicre canlilig1 tiim tedavilerde yiiksek kalmistir. Sonug

olarak hem tasiyici nanolif matrisinin hem de CoQ10'un sitotoksik olmadig1 gosterilmistir.

Anahtar kelimeler: Elektrocekim yontemi, koenzim Q10; nanolif; insan SH-SY5Y noroblastoma hiicre
hatti

Tesekkiir: Bu calisma, TUBITAK 1002 - Hizli Destek Programi kapsaminda, 22438461 numarali proje
ile desteklenmistir.
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Aim: Nanotechnology has been prominent in recent years in the diagnosis and treatment of diseases,
particularly in areas such as drug delivery and tissue repair. With the electrospinning technique,
nanofibers with desired properties can be produced according to the needs of the tissue to be repaired.
Coenzyme Q10 (CoQ10) is an important component synthesized in many tissues of the human body and
is crucial for biochemical reactions. In this study, a nanotechnological drug delivery system that can be
used in biomedical applications has been designed by utilizing the properties of CoQ10. The aim of the
study is to comparatively evaluate the effect of CoQl0-loaded nanofibers, prepared using the
electrospinning method, on cell viability in SH-SY5Y neuroblastoma cell line through cytotoxicity tests
conducted over a 7-day period, in comparison with control groups.

Materials and Methods: The 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT)
was conducted to evaluate the biocompatibility of nanofiber formulations in SH-SYSY cells. Before the
cytotoxicity studies, the sterilization of CoQ10-loaded nanofibers was achieved using ethylene oxide.
Then, the cells were divided into five experimental groups: (i) control group, (ii) CoQ10-loaded
nanofiber group (~500 pg CoQ10), (iii) CoQ10-free nanofiber group, (iv) CoQ10 solution group (33
pg/mL CoQ10 in ethanol), and (v) ethanol-only group.

Results: MTT tests performed using the SH-SY5Y cell line determined that the developed CoQ10-
loaded nanofibers are biocompatible at the cellular level. The control group was taken as a 100%
viability reference. The average cell viability percentages measured in the other groups were calculated
as follows: 101.65% in the CoQ10-loaded nanofiber group, 97.07% in the empty nanofiber group,
93.19% in the CoQ10 solution group, and 89.60% in the ethanol-only group. The cells were exposed to
these conditions for 7 days. The data obtained showed that there was no statistically significant decrease
in cell viability in any of the treatment groups compared to the control group (p > 0.05). Statistical
analyses were performed using a one-way ANOVA test (n = 4). These findings indicate that the
developed CoQ10-loaded nanofibers did not exhibit a cytotoxic effect on the SH-SYSY cell line after 7
days of exposure and are biocompatible.

Conclusion: Although small variations in cell viability were detected between the groups, these were
not found to be biologically significant, and overall cell viability remained high in all treatments. As a

result, it has been demonstrated that neither the carrier nanofiber matrix nor CoQ10 is cytotoxic.

Keywords: Electrospinning; coenzyme Q10; nanofiber;, human SH-SY5Y neuroblastoma cell line
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Amagc: Son yillarda, bilim ve teknolojideki gelismeler biyomalzemelerin gelisimini desteklemektedir.
Biyomalzemeler, insan viicudundaki canli dokularin islevlerini yerine getirmek veya desteklemek i¢in
kullanilan ve viicut sivilariyla (6rnegin kan) siirekli veya aralikli temas halinde olan dogal veya sentetik
malzemelerdir. Biyomalzemeler; mesh, yara ortiisii, kanamay1 durdurucu ajan gibi ¢esitli uygulama
alanlarinda kullanilabilmektedir. Ozellikle son yillarda; kanamayi durdurucu biyomalzemelerin
gelistirilmesi, iizerinde durulan arastirma konularindandir. Savaglar, cerrahi alandaki yetersizlikler,
trafik ve is kazalar travmatik yaralanmalarin sikligini arttirmaktadir. Damar yaralanmalar1 ve ardindan
gelen kan kayiplari, 6nlenebilir 6limlerin dnde gelen nedenleri arasindadir. Diinya ¢apindaki 6liimlerin
%26-40’1 kontrol altina almamayan kanamalardan kaynaklanmaktadir. Kanama kontrolii hayati nem
tasimaktadir. Kanamanin durdurulmasmna destek olan malzemelere kanamayi durdurucu ajan adi
verilmektedir. Yaralanmalar sonucu meydana gelen kontrolsiiz kanamalarda gazli bez veya bandajlar
kullanilmakta; fakat mevcut {rilinler, yara bdlgesinin seklini almak, iyilesme siireci boyunca mekanik
biitiinligiinii korumak ve viicudun her bolgesindeki kanamalari giivenli bir sekilde durdurmak
konularinda yeterli degildir. Bu nedenle, yeni nesil kanamayi durdurucu biyomalzemelerin
gelistirilmesine duyulan ihtiya¢ her gegen giin artmaktadir. Calisma kapsaminda mevcut kanamayi
durdurucu malzemelerden farkli olarak, katmanli nanolifli yapi ile kriyojel yapidan olusan polimerik
biyomalzemenin iiretilmesi amaglanmustir.

Gere¢ ve Yontemler: Katmanli nanolif tiretiminde, daha Once calisilmamis bir polimer sistemi
(polikaprolakton / poli(2-hidroksietil metakrilat) / polivinil alkol) kullanilmistir. Katmanli nanolifli
yiizeylerin iiretimi elektro ¢ekim ydntemi ile gergeklestirilmistir. Iki adet katmanli nanolifli yapi
arasinda kriyojel sentezi gerceklestirilerek ii¢ katli (naolif/kriyojel/nanolif) biyomalzemeler iiretilmistir.
Uretilen yapmin kanama durdurucu olarak kullanim performansi tromboelastogram ydntemi ile
degerlendirilmistir. Ug katli malzeme saglikli goniilliilerden alinan tam kanin igerisine atilmis ve 10 dk
boyunca inkiibe edilmigtir. Ayn1 zamanda malzeme igermeyen kan numunesi de esit siire boyunca
inkiibasyona tabi tutulmus ve kontrol numunesi olarak kullanilmaistir.

Bulgular: Elde edilen sonuclara gore, ti¢ katli biyomalzemeler reaksiyon siiresini ve pihtilasma
stiresini sirastyla %13,10 ve %20,32 oraninda azaltmigtir. Alfa agis1, maksimum genlik ve G degeri
de %10,82'lere varan oranda artmustir.

Sonug: Tromboelastogram sonuglarina gore, ti¢ katli biyomalzeme ile temas halindeki kanin pihtilasma
egilimi artmigtir. Bu nedenle iiretilen ii¢ katli biyomalzemelerin hemostatik ajan olarak kullanimi umut
vericidir.

Anahtar kelimeler: Kanama durdurucu, biyomalzeme; nanolif; kriyojel; tromboelastografi
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Aim: In recent years, advances in science and technology have supported the development of
biomaterials. Biomaterials are natural or synthetic materials used to perform or support the functions of
living tissues in the human body, and they are in constant or intermittent contact with body fluids (e.g.,
blood). Biomaterials can be used in a variety of applications, including mesh, wound dressings, and
hemostatic agents. In recent years, the development of hemostatic biomaterials has been a focus of
research. Wars, surgical inadequacies, and traffic or workplace accidents increase the frequency of
traumatic injuries. Vascular injuries and subsequent blood loss are among the leading causes of
preventable death. 26-40% of deaths worldwide are due to uncontrolled bleeding. Thus, bleeding control
is critical. Materials that help stop bleeding are called hemostatic agents. Gauze or bandages are used
for uncontrolled bleeding from injuries; however, existing products are often fall short in conforming to
wound geometry, maintaining mechanical integrity during healing, and safely stopping bleeding in all
areas of the body. Therefore, the demand for next-generation hemostatic biomaterials is increasing
rapidly. The aim of this study was to produce a polymeric biomaterial consisting of a layered nanofibrous
structure and a cryogel structure, unlike existing hemostatic materials.

Materials and Methods: A previously unstudied polymer system (polycaprolactone / poly(2-
hydroxyethyl methacrylate) / polyvinyl alcohol) was used in the production of layered nanofibers. The
production of layered nanofiber surfaces was achieved by electrospinning. Three-layered
(nanofiber/cryogel/nanofiber) biomaterials were produced by synthesizing cryogel between two-layered
nanofiber structures. The hemostatic performance of the produced structure was evaluated using the
thromboelastogram method. The three-layered material was added to whole blood from healthy
volunteers and incubated for 10 minutes. A blood sample containing no material was also incubated for
an equal period and served as a control sample.

Results: According to the results, the three-layer biomaterials reduced reaction time and clotting time
by 13.10% and 20.32%, respectively. The alpha angle, maximum amplitude, and G value also increased
by up to 10.82%.

Conclusion: Thromboelastogram results indicated an increased tendency for blood to clot in contact
with the three-layer biomaterial. Therefore, the use of the produced three-layer biomaterials as
hemostatic agents is promising.

Keywords: Haemostat, biomaterial; nanofiber, cryogel; thromboelastography
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Giivenli Asilarin Gelistirilmesi: Hidrojel Temelli Adjuvan Adaylarina
Yonelik Biyofiziksel ve Preklinik Yaklasimlar
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Amac: Asi adjuvan adayi olarak yeni gelistirilen ¢apraz bagh hidrojel mikropartikiillerin biyofiziksel
ozelliklerini, biyogiivenligini ve immiinojenik potansiyelini degerlendirmek.

Gere¢ ve Yontemler: Antijen (BSA) yiiklemek amaciyla bir dizi anyonik goézenekli hidrojel
sentezlenmis ve farkli NaCl konsantrasyonlari, tampon sistemleri ve hidrojel-antijen oranlari
kullanilarak formiilasyon kosullar1 optimize edilmistir. Partikiil boyutu ve polidispersite, dinamik 151k
sacgilimi (DLS) yontemi ile degerlendirilmistir. Antijen yilikleme etkinligi BCA ve SDS-PAGE analizleri
kullanilarak incelenmistir. Hemolitik aktivite kalitatif ve kantitatif olarak degerlendirilmistir. In vitro
sitotoksisite MTT testi kullanilarak HEK293T hiicreleri lizerinde test edilmistir. /n vivo analizler
BALB/c farelerine hidrojel formiilasyonu 28 giin boyunca subkutan olarak uygulanarak
gerceklestirilmistir. Toksisite, agirlik degisimi, organ agirhigt ve BSA'ya karst antikor yanitlari
degerlendirilmistir.

Bulgular: Hidrojellere 0,1 M NaCl ve 1:2 BSA:hidrojel oraninda, ortalama 250 nm civarinda partikiil
boyutlartyla optimum BSA yiiklenmistir. Hidrojeller genel olarak <%35 hemolitik aktivite sergilemistir.
MTT deneyleri sonucu sitotoksik etki goriilmemistir. In vivo ¢aligmalarda mortalite, alerjik reaksiyonlar
veya Onemli organ degisiklikleri goriilmemistir. BSA yiiklenmis hidrojel uygulanan farelerde anti-BSA
antikor seviyelerinde 6nemli bir artig gézlenmistir.

Sonug: Test edilen hidrojel formiilasyonlari olumlu biyofiziksel 6zellikler, in vitro biyogiivenlik ve in
vivo immiinojenik potansiyel gostererek as1 adjuvani adaylari olarak uygunluklarimi desteklemistir. Bu
arastirma NATO Science for Peace and Security Programi1 (Proje No. G6107) tarafindan desteklenmistir.

Anahtar Kelimeler

Hidrojel temelli adjuvanlar, antijen iletimi, hemolitik aktivite, bagisiklik, ag1 formiilasyonu
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Aim: To evaluate the biophysical properties, biosafety, and immunogenic potential of newly
developed cross-linked hydrogel microparticles as vaccine adjuvant candidates.

Materials and Methods: A series of anionic porous hydrogel microparticles for antigen (BSA)
loading were synthesized and optimized using different NaCl concentrations, buffer systems,
and hydrogel-to-antigen mass ratios. Particle size and polydispersity were assessed via dynamic
light scattering (DLS). Antigen binding efficiency was determined using BCA and SDS-PAGE
assays. Hemolytic activity was evaluated qualitatively and quantitatively. /n vitro cytotoxicity
was tested on HEK293T cells using the MTT assay. For the in vivo analysis, BALB/c mice were
administered the hydrogel formulation subcutaneously for 28 days. We monitored toxicity,
weight change, organ weight, and antibody responses to BSA.

Results: Hydrogels displayed optimal BSA loading at 0.1 M NaCl and a 1:2 BSA:hydrogel
ratio, with particle sizes ranging from 200 to 280 nm. Most formulations showed <5%
hemolysis; one hydrogel exhibited dose-dependent hemolytic activity. MTT assays showed no
cytotoxic effects at any concentration. Preliminary in vivo studies revealed no mortality, allergic
reactions, or significant organ changes. A significant increase in anti-BSA antibody levels was
observed in mice treated with hydrogel-adjuvanted antigen.

Conclusion: The tested hydrogel formulations demonstrated favorable biophysical properties,
in vitro biosafety, and in vivo immunogenic potential, supporting their suitability as vaccine
adjuvant candidates. This research was supported by the NATO Science for Peace and
Security Programme (Grant No. G6107).

Keywords: Hydrogel-based adjuvants, antigen delivery, hemolytic activity, immunogenicity,
vaccine formulation
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LED-Fotodiyot Meme Difiiz Optik Tomografi Sisteminin Gelistirilmesi ve
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Amac: Meme kanseri hastalarinda neoadjuvan kemoterapinin (NAK) etkinliginin degerlendirilmesi,
tedavi stratejilerinin optimize edilmesi agisindan bilyiikk O6nem tasimaktadir. Manyetik rezonans
goriintiilleme (MRG) ve mamografi gibi konvansiyonel radyolojik goriintiilleme yontemleri, radyasyona
maruz kalma ve kontrast madde gereksinimi gibi ¢esitli kisitlamalara sahiptir. Difiiz optik tomografi
(DOT), tiimor yanitinin izlenmesinde invaziv olmayan, radyasyon igermeyen ve kontrast maddeye
ihtiya¢ duymayan bir yontem sunmaktadir. Bu ¢alismada, meme kanseri hastalarinda NAK yanitinin
izlenmesine yonelik LED tabanl siirekli dalga geri yansimali difiiz optik tomografi (CW rDOT)
sisteminin gelistirilmesi ve degerlendirilmesi amag¢lanmaktadir.

Gerec ve Yontemler: CW rDOT sistemi, 8x8 matris diizeninde yerlestirilmis 32 adet ¢ift dalga boylu
LED'den (730 nm ve 850 nm) ve 32 fotodedektorden olusmaktadir. Geri yansiyan 1sik siddetinin
Olglilmesi ile, dokunun optik o6zellikleri, 6zellikle hemoglobin konsantrasyonu ve oksijenlenme
diizeyindeki degisimler non-invaziv olarak degerlendirilmektedir. Sistem performansimi test etmek
amaciyla, meme dokusunun optik dzelliklerine sahip (us'=10 cm™, pa = 0.04 cm™) fantomlar hazirlandi
ve Olciimler alindi. Caplart 10 mm ve 20 mm olan tiimor-benzeri inkliizyonlar, 10 mm ile 30 mm
arasinda degisen derinliklere yerlestirilerek sistemin derinlige ve inkliizyon boyutuna duyarliligi
degerlendirildi. Tiim 6l¢iimler, LED 151k siddeti ve fotodiyot entegrasyon siiresinden kaynaklanabilecek
varyasyonlar1 ortadan kaldirmak amaciyla kalibrasyon islemlerinden yapildi. Bu sayede, dl¢limlerin
giivenilirligi ve tekrarlanabilirligi artirild.

Bulgular: Transpose-free quasi-minimal residual (TFQMR) geri catim algoritmasi kullanilarak elde
edilen yeniden yapilandirilmig goriintiller, CW rDOT sisteminin fantom igerisine yerlestirilen
inkliizyonlarin ¢ap1 ve derinligini dogru bir sekilde tespit edebildigini gostermistir. Gelecek
calismalarda, sistemin derinlik duyarhiliginin artirllmast ve klinik ortamlarda dogrulanmasi
hedeflenmektedir. Bu ¢aligmada, CW rDOT sisteminin inkliizyon derinligi ve ¢apindaki degisimlere
kars1 duyarliligi, in vitro deneylerle dogrulandi.

Sonug: Bu bulgular, CW rDOT sisteminin NAK yanitinin izlenmesine yonelik gercek zamanli ve in
vivo bir goriintiileme araci olarak potansiyelini ortaya koymaktadir. Sistem, tedaviye erken donemde
miidahale imkani sunarak kisisellestirilmis meme kanseri tedavisinin etkinligini artirma konusunda

potansiyeli bulunmaktadir.

Anahtar kelimeler: Difiiz Optik Tomografi; DOT Kalibrasyon, Neoadjuvant Kemoterapi.
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Aim: Assessing the effectiveness of neoadjuvant chemotherapy (NAC) in breast cancer patients is
essential for optimizing treatment strategies and improving patient outcomes. Conventional radiological
imaging methods, such as MRI and mammography, have limitations, including radiation exposure and
the need for contrast agents. Diffuse optical tomography (DOT) has emerged as a promising alternative,
offering non-invasive, radiation-free, and contrast-agent-independent monitoring of tumor response.
This study presents the development and evaluation of an LED-based continuous-wave back-reflection
diffuse optical tomography (CW rDOT) system for monitoring NAC response in breast cancer patients.

Materials and Methods: The CW rDOT system consists of 32 bi-color LEDs (730 nm and 850 nm)
and 32 photodetectors arranged in an 8x8 matrix. It captures back-scattered photons to assess tissue
optical properties, particularly variations in hemoglobin concentration and oxygenation. To evaluate its
performance, experiments were conducted using breast phantoms with optical properties representative
of breast tissue (us'=10 cm-1, pa=0.04 cm—1). Tumor-like inclusions measuring 10 mm and 20 mm in
diameter were embedded at depths ranging from 10 mm to 30 mm to evaluate the system's sensitivity.
The measurements were calibrated to ensure consistency, eliminating variations due to LED intensity
and photodiode integration time.

Results: Reconstructed images using the transpose-free quasi-minimal residual (TFQMR) algorithm
demonstrated that the CW rDOT system accurately detects inclusion size and depth. Future
improvements will focus on enhancing depth sensitivity and validating the system in clinical settings.
In this study, the sensitivity of the CW rDOT system to variations in inclusion depth and diameter was
validated through in vitro experiments.

Conclusion: These findings highlight the potential of CW rDOT as a real-time, in vivo imaging tool
for NAC response monitoring, facilitating early treatment modifications, and improving personalized

breast cancer therapy.

Keywords: Diffuse Optical Tomography, DOT-Calibration; Neoadjuvant Chemotheraphy.
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Amac: Bu calisma, estetik amacli lazer epilasyona yaklasik bir saat maruz kalmis saglikli bireylerde

ates, nabiz ve satiirasyon(SpO») degerlerinin nasil degistigi ve bu degisiklikleri arastirmak amaciyla
yapilmustir.

Gerec ve Yontemler: Non invaziv tipte planlanan bu ¢alisma, 25 ile 50 yaslar1 arasinda 46 erkek ile 68
kadin olmak iizere toplam 114 kisi ve yaklasik bir saat siire ile lazer epilasyona maruz kalmis bireyler
arasinda yliriitiildii. Bu ¢alismaya herhangi bir saglik sorunu olmayanlar dahil edilmis olup, 6zellikle
kalp ve solunum sikintis1 olan bireyler ¢alisma disinda tutulmustur. Robotix Alexandrite lazer 151k
kaynagi ile spektrumu 610 nm -1200 nm arasinda ve spektrum odagi (%70) 755 nm — 810 nm dalga
boyu ile islem yapilmistir. islem 6ncesi ile sonras1 degerler ve cinsiyet arasi farklar karsilastiriimistr.
Bagimsiz t testi ile yapilmistir. Pearson korelasyon katsayisi hesaplanmigtir. Hesaplamalarda istatistik
anlamlilik diizeyi %5 olarak alinmis ve hesaplamalar igin SPSS (ver:25) istatistik paket programi
kullanilmustir.

Bulgular: Bireylerde, lazer epilasyon oncesine gore lazer epilasyon sonrasinda SpO», de gozlenen
ortalama 0.55 'lik bir artis oldu ve bu artig istatistik olarak anlamli bulunmustur (p<0.05). Nabiz da ise,
her ne kadar istatistik olarak anlamli olmasa dahi lazer epilasyon sonrasi dncesine gore 0.17’ lik bir artis
olmustur (p>0.05).

Sonug: Calismada, lazer epilasyon uygulamasi sonrasi, ates ve SpO: de hem erkeklerde hem de
kadinlarda artis olmustur. Nabiz ise kadinlarda diisiis, erkeklerde artis olmustur. Lazer epilasyon ile ilgili
calismalar ¢ok sinirhidir. Lazer epilasyonunun yan etki olarak kalp ve akciger iizerinde etkili olabilecegi
diisiiniilmektedir. Bu parametrelerin daha biiyiik popiilasyonlarda uygulanmasi 6nerilmektedir.

Anahtar kelimeler: Viicut sicakligi; Nabiz; Lazer epilasyon, Satiirasyon, Solunum
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Aim: This study was conducted to investigate the changes in body temperature, heart rate, and oxygen
saturation (SpO2) values in healthy individuals who were exposed to laser hair removal for
approximately one hour for aesthetic purposes.

Materials and Methods: This non-invasive study was conducted among 114 individuals, 46 males and
68 females, aged between 25 and 50, who were exposed to laser hair removal for approximately one
hour. Patients with no health problems were included in this study; individuals with heart or respiratory
problems were specifically excluded. The procedure was performed with a Robotix Alexandrite laser
light source, with a spectrum between 610 nm and 1200 nm and a spectrum focus (70%) of 755 nm to
810 nm. Pre- and post-treatment values and differences between genders were compared using an
independent t-test. The Pearson correlation coefficient was calculated. The statistical significance level
was set at 5%, and the SPSS (Version: 25) statistical package program was used for calculations.

Results: There was an average increase in SpO2 of 0.55 after laser hair removal compared to before
laser hair removal, and this increase was found to be statistically significant (p<0.05). Heart rate
increased by 0.17, which is not statistically significant, after laser hair removal compared to before
(p>0.05).

Conclusion: We conclude that, body temperature and SpO2 increased in both men and women after
laser hair removal. Heart rate decreased in women and increased in men. Studies on laser hair removal
are very limited. Laser hair removal is thought to have adverse effects on the heart and lungs. It is
recommended that these parameters to be applied to larger study groups.

Keywords: Body temperature; Heart rate; Laser hair removal; Oxygen saturation, Respiration

76



7. Uluslararasi ve 36. Ulusal Biyofizik Kongresi / 7th International and 36th National Biophysics Congress
3-6 Eylil / September 2025
Bursa Uludag Universitesi / Bursa Uludag University, BURSA, TURKIYE

S19

Dinamik Mikroakiskan Bir Ortamda BHK-21 Hiicrelerinin
Morfolojik Ozellikleri ve Yiizeye Baglanma Davramsinin Goriintii
Isleme Teknikleri ile Incelenmesi

Gozde Narin' , Mehmet Yiiksekkaya®* , Deniz Diidiik¢ii?, Onur Inam?® , Meri¢c Arda
Esmekaya’®
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Amag: Organ-on-a-chip (OoC) sistemleri, kontrollii mikro ortamlarda dinamik, {i¢ boyutlu (3B) hiicre
kiiltiirlerine olanak saglayarak fizyolojik agidan anlamli in vitro modeller sunar. Bu calismada,
perfiizyon altinda 6zel olarak tasarlanmis polimetil metakrilat (PMMA) bazli bir mikroakiskan cipte
kiiltiirlenen Bebek Hamster Bobregi (BHK-21) hiicre hattina ait hiicrelerin morfolojik davranigini ve
baglanma 6zelliklerini inceleme amaglanmastir.

Gere¢ ve Yontemler: Mikroakiskan c¢ip, bilgisayar destekli tasarim (CAD) yazilimi kullanilarak
tasarlanmig, CO: lazer kesim ile iiretilmis ve hassas akis kontrolii i¢in kablosuz bir peristaltik
pompalama sistemi ile entegre edilmistir. BHK-21 hiicreleri, bir saatlik statik 6n inkiibasyon ve ardindan
17 saatlik dinamik perflizyon dahil olmak iizere 18 saat boyunca kiiltiirlenmistir. Morfolojik
degerlendirmeler, mikroskopi ile elde edilen goriintiilerden gerceklestirilmis ve hiicre alani, en-boy
orani ve daireselligi 6lgmek i¢cin Image] yazilimi kullanilarak goriintii isleme teknikleriyle analiz
edilmistir.

Bulgular: Sonuglar, ¢ip ortaminda flakonlara (%30,21) kiyasla daha yiiksek oranda bagli hiicre
(%33,85), dnemli dl¢iide artan dairesellik ve azalan en-boy orani gostermistir. ANOVA analizi, gruplar
arasinda istatistiksel olarak anlamli farkliliklar1 (P < 0,1) dogruladi.

Sonug: Bu bulgular, mikroakiskan sistemlerde dinamik kiiltiiriin, BHK-21 hiicrelerinde gelismis hiicre
yapigsmasini ve morfolojik olgunlugu tesvik ederek in vivo benzeri bir ortam saglayabilecegini ve
gelecekteki viroloji ve farmasotik uygulamalar i¢in degerli avantajlar sunabilecegini gdstermektedir.

Anahtar Kelimeler: Mikrokanallar, bebek hamster bobregi hiicre hatti, perfiizyon kiiltiiv sistemi,
mikroakigkan ¢ip.
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Investigation of Morphological Characteristics and Surface Adhesion
Behavior of BHK-21 Cells in a Dynamic Microfluidic Environment Using
Image Processing Techniques
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'Gazi University, Institute of Health Sciences, Department of Biophysics, Ankara, Tiirkiye
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Aim: Organ-on-a-chip (OoC) systems enable dynamic, three-dimensional (3D) cell cultures in
controlled microenvironments, providing physiologically relevant in vitro models. This study aimed to
investigate the morphological behavior and adhesion properties of cells from the Baby Hamster Kidney
(BHK-21) cell line cultured in a custom-designed polymethyl methacrylate (PMMA )-based microfluidic
chip under perfusion conditions.

Materials and Methods: The microfluidic chip was designed using computer-aided design (CAD)
software, fabricated via CO: laser cutting, and integrated with a wireless peristaltic pumping system for
precise flow control. BHK-21 cells were cultured for 18 hours, including a one-hour static preincubation
followed by 17 hours of dynamic perfusion. Morphological assessments were performed from images
obtained by microscopy and analyzed by image processing techniques using ImageJ software to quantify
cell area, aspect ratio, and circularity.

Results: The results showed a higher percentage of attached cells (33.85%) in the chip medium
compared to flasks (30.21%), significantly increased circularity, and decreased aspect ratio. ANOVA
analysis confirmed statistically significant differences (P < 0.1) between groups.

Conclusion: These findings suggest that dynamic culture in microfluidic systems can provide an in

vivo-like environment by promoting enhanced cell adhesion and morphological maturity in BHK-21
cells, offering valuable advantages for future virology and pharmaceutical applications.

Keywords: Microchannels, baby hamster kidney cell line, perfusion culturing system, microfluidic
chip
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Agrili Lazer Uyarisiyla On Kol Kaslarinda Olusan Kiitanomiiskiiler
Cevaplarin Incelenmesi

Mehmet Cemal Kahya'!, Sibel Kocaaslan Ath?, Nasim Eftekhari’
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Amagc: Lazerin ciltten nosiseptif uyarimi ile olusan kiitandz sessiz periyot (KSP) ve lazer uyarilmis
potansiyel (LEP) dl¢timleri agriya karsi spinal ve kortikal igleme siireclerini degerlendirmede 6nemli
araglardir. KSP'nin LEP ile birlikte kullanilmas1 A-delta liflerinin santral/periferik ileti stirelerini tahmin
etmekte kullanishdir. Lazere bagli LEP’lerdeki N2 ve P2 latanslar1 ince lif hasar1 olan (ndropatik)
hastalarda uzar, N2-P2 genligi ise azalir. Bu 6n ¢aligmada agrili lazer uyarisi vererek 6n kol fleksor carpi
ulnaris (FCU) ve ekstensor carpi ulnaris (ECU) antagonist kaslarinda olusan KSP ve eszamanh
LEP’lerin incelenmesi amacglanmistir. Bu yolla agrili uyaranin periferik ve santral diizeylerdeki
etkilerini gérmek miimkiin olacaktir.

Gerec ve Yontem: Dort saglikli katilimciya (3 erkek, 1 kadin), dominant elden agrili lazer uyaranlar
verildi. Uyaranlar Nd:YAP lazer stimiilatérii ile 1.3 um dalga boyunda, 1-15 J/cm? siddetinde, 20 ms
devam eden uyari ile, 10 mm c¢apinda avug icine uygulandi. Lazer uyarisi, algi esigi belirlenip, agri
seviyesi bunun katlar1 olacak sekilde, gorsel analog 6Sl¢iit degerinin 6 seviyelerine karsilik gelecek
siddette verildi. Elektromiyografi (tek motor {linite ve yiizeyel) ve elektroensefalografi kayitlari alindi.
KSP latans ve siireleri, uyaran etrafi ortalamalar1 ve kiimiilatif toplamlarindan elde edildi. LEP
kayitlarindan N2, P2 ve N2-P2 latans ve genlikleri dl¢tildii.

Bulgular: Lazer uyarimiyla FCU kasinda KSP latans1 109.25+10.22 ms, siiresi 75.7£21.54 ms; ECU’da
iki katilimcida KSP latans1 99.55+7.57 ms, siiresi 79.054+11.95 ms iki katilimcida ise ECU’da eksitasyon
latans1 139.3+25.88 ms, siiresi 40+10.61 ms bulunmustur. LEP analizinde N2 ve P2 latanslar sirasiyla
187.5£21.69 ms, 303.254+28.74 ms ve N2-P2 genligi 67.92+9.93 puV olarak izlenmistir.

Sonug¢: On bulgularimizda FCU ve ECU kaslarinda KSP latans ve siireleri incelenen kasa gore farklilik
gosterdi. LEP bulgularn literatiir ile uyumlu bulundu. Calismanin agri1 yolaklarinin yeniden
degerlendirilmesinde onemli katki sunacag diisiiniilmektedir. Sagliklilardan elde edilen KSP ve LEP
bulgulari, ince lif hasar1 olan hastaliklarin degerlendirilmesinde referans olarak kullanilabilecektir.

Anahtar Kelimeler: Kiitanoz Sessiz Periyot; Lazer Uyarilmis Potansiyeller; Elektroensefalografi;
Elektromiyografi.

Tesekkiir: Bu proje, TUSEB (B Grubu, P. No:32736) tarafindan desteklenmektedir.
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Investigation of Cutaneomuscular Responses in Forearm Muscles Induced
by Noxious Laser Stimulation
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Aim: Cutaneous silent period (CSP) and laser-evoked potentials (LEPs) elicited by nociceptive laser
stimulation of the skin are important tools for assessing spinal and cortical pain processing. The
combined use of CSP and LEP is useful for estimating the central/peripheral conduction times of A-
delta fibers. N2 and P2 latencies in laser-induced LEPs are prolonged and N2-P2 amplitude is reduced
in patients with small fiber damage. This preliminary study aimed to investigate CSP and simultaneous
LEPs in the antagonist flexor carpi ulnaris (FCU) and extensor carpi ulnaris (ECU) of the forearm
following painful laser stimulation. This approach allows for the evaluation of the peripheral and central
effects of nociceptive stimuli.

Material and Methods: Painful laser stimuli were delivered to the dominant hand of four healthy
participants (3 male, 1 female). Stimuli were administered using an Nd:YAP laser stimulator at a
wavelength of 1.3 um, with an intensity of 1 to 15 J/cm?, lasting 20 ms, and applied to a 10 mm diameter
area on the palm. Laser stimulation was delivered at intensities corresponding to six levels on the visual
analog scale, determined based on perception thresholds and multiples thereof. Single motor unit and
surface electromyography (EMG) as well as electroencephalography (EEG) recordings were obtained.
CSP latencies and durations were derived from peri-stimulus averages and cumulative sums. From LEP
recordings, N2, P2, and N2-P2 latencies and amplitudes were measured.

Results: Laser stimulation induced a CSP latency of 109.25+£10.22 ms and duration of 75.7£21.54 ms
in the FCU muscle. In the ECU muscle, two participants exhibited a CSP latency of 99.55+7.57 ms and
duration of 79.05+11.95 ms, while the other two showed an excitation latency of 139.3+25.88 ms and
duration of 40+10.61 ms. LEP analysis revealed N2 and P2 latencies of 187.5+21.69 ms and
303.25+28.74 ms, respectively, and an N2-P2 amplitude of 67.924+9.93 uV.

Conclusion: Our preliminary findings indicate that CSP latencies and durations differ between the FCU
and ECU muscles. LEP findings were consistent with the literature. This study is expected to contribute
significantly to the reevaluation of pain pathways. The CSP and LEP data obtained from healthy
individuals may serve as a reference for evaluating diseases involving small fiber damage.

Keywords:  Cutaneous  Silent Period; Laser-Evoked Potentials;,  Electroencephalography;,
Electromyography.

Acknowledgements: This project is supported by TUSEB (Group B, 32736).
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AKkut Mezenterik iskemide Bagirsak Canlihgimin Klinikte Spektroskopik
Yontemle Degerlendirilmesi
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Amag: Klinige basvuran ve akut mezenter iskemisi (AMI) siiphesiyle laparotomiye alinan hastalarda
gercek zamanda iskemi cerrahi sinirlarinin belirlenmesinde goriiniir bolge (VIS) Spektroskopisi
yonteminin etkinligini degerlendirmektir.

Gere¢ ve Yontemler: Tanisal laparotomi yapilan yedi hastanin ameliyati sirasinda saglikli, iskemik
bagirsak segmentlerinde ve anastomoz bolgelerinde 350 — 1100 nm araligina duyarli (goriiniir bolge-
yakin kizil6tesi) ve 2048 elemanli CCD (charge coupled device) dedektor dizisine sahip spektrometre
(USB2000+VIS-NIR Spectrometer, Ocean Optics, Inc. Florida, ABD) kullanilarak VIS spektrumlar1
alind1. Ardindan hastalarin VIS spektrumlarindan hemoglobin absorbsiyon spektrumlari elde edildi. 577
nm'deki absorbsiyon degerinin 560 nm'deki absorpsiyon degerine oraninin iskemik bolgede saglikli
dokuya gore degistigi gozlendi. Bu nedenle A(577)/A(560) orani, doku oksijenasyon saturasyonu ile
iligkili bir parametre olarak secildi. Iskemik dokularda doku oksijen saturasyonundaki azalmay1
(%AStO,) degerlendirmek icin oncelikle saglikli alanlar, iskemik alanlar ve cerrahi sinirlar icin elde
edilen oranlar kullanildi. iskemik dokulardaki %AStO; ile altin standart kabul edilen histopatoloji
sonuglar1 arasindaki iligki arastirildi.

Bulgular: iskemik dokularm %AStO, degerleri ile patoloji Chiu skorlari arasindaki iliskinin
degerlendirilmesinde ‘Pearson Korelasyon Testi’ uygulandi ve istatistiksel olarak anlamli bir korelasyon
elde edildi (P=0.001). Histopatolojik inceleme sonucunda bagirsak dokusunun biitiinliigii ve kendi
kendine onarim g6z 6niinde bulundurularak Chiu skorunun cerrahi siirlarda 2 ve iizeri olmasina karar
verildi. Buna karsilik gelen %AStO, degeri %12.3+2.6 olarak bulundu.

Sonug: VIS difiiz reflektans spektroskopisi, akut mezenterik iskemide bagirsak dokusunun cerrahi
sinirint - gergek zamanli olarak %AStO, kullanarak tanimlamak igin objektif kriterler saglama

potansiyeline sahiptir.

Anahtar kelimeler: difiiz reflektans spektroskopisi; akut mezenter iskemisi; absorbsiyon spektrumu,
doku oksijen saturasyonu

81



7. Uluslararasi ve 36. Ulusal Biyofizik Kongresi / 7th International and 36th National Biophysics Congress
3-6 Eylil / September 2025
Bursa Uludag Universitesi / Bursa Uludag University, BURSA, TURKIYE

S21

Clinical Assessment of Intestinal Viability Using Spectroscopy in Acute
Mesenteric Ischemia

Deniz Karacayh !, Ozgiir Dandin 2, Mustafa Ormeci 3, Giilsiim Ozlem Elpek*, Kemal
Hakan Giilkesen®, Betiil Kahya®, Murat Canpolat®

! Department of Biophysics, Faculty of Medicine, Bandirma Onyedi Eyliil University, Bandirma,
Balikesir

? Department of General Surgery, Faculty of Medicine, Akdeniz University, Antalya

*Department of General Surgery, Bandirma Training and Research Hospital, Bandirma, Balikesir
* Department of Pathology, Faculty of Medicine, Akdeniz University, Antalya

’ Department of Biostatistics and Medical Informatics, Faculty of Medicine, Akdeniz University,
Antalya

Department of Biophysics, Faculty of Medicine, Akdeniz University, Antalya

Aim: This study aimed to investigate the effectiveness of the visible region (VIS) spectroscopy method
in evaluating the viability of intestinal segments during surgery to determine the resection line at
laparotomy in patients with suspected acute mesenteric ischemia (AMI).

Materials and Methods: VIS spectra were collected from seven patients undergoing diagnostic
laparotomy, focusing on healthy bowel tissue, ischemic segments, and anastomotic sites. Data were
acquired using a USB2000+ VIS-NIR spectrometer (Ocean Optics, Inc., Florida, USA) with a 2048-
element CCD detector, sensitive across the 350-1100 nm range, covering visible and near-infrared
regions. Hemoglobin absorption spectra were then derived from each patient's VIS spectra. The ratio of
the absorption value at 577 nm to that at 560 nm was found to differ between ischemic and healthy tissue
spectra. Thus, the A(577)/A(560) ratio was selected as a parameter associated with tissue oxygen
saturation. Ratios were first calculated for healthy regions, ischemic areas, and surgical lines to assess
the decrease in tissue oxygen saturation (AStO,%) in ischemic tissues. Then, a correlation between the

St0,% and histopathology results of the ischemic tissues was investigated, where histopathology
results were accepted as the gold standard.

Results: The relationship between AStO.% values of ischemic tissues and histopathological Chiu scores
was evaluated using the ‘Pearson Correlation Test’, which revealed a statistically significant correlation
(P =0.001). Based on the histopathological evaluation—taking into account the structural integrity and
self-repair capacity of the intestinal tissue—it was determined that a Chiu score of 2 and above would
be appropriate for defining the surgical margins. The corresponding AStO:% value at these margins was
calculated as 12.3 + 2.6%.

Conclusion: VIS diffuse reflectance spectroscopy has the potential to provide objective criteria to define
the surgical margin of the intestine tissue in acute mesenteric ischemia based on "1StO,% in real-time.

Keywords: diffuse reflectance spectroscopy, acute mesenteric ischemia, absorption spectrum; tissue
oxygen saturation
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N-Bagh Glikozilasyonun Eritropoietin ikincil Yapisi ve Termal Kararlihg
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FT-IR ve CD Spektroskopi Kullanilarak Arastirilmasi
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Amag: Eritropoetin (EPO), dort N-bagl glikan igeren bir glikoprotein hormondur. Glikozilasyon,
biyofarmasotik ilaglarin biyolojik aktivitesi ve yapisal stabilitesi iizerinde onemli rol oynar. Bu
calismada, N-baglh glikozilasyon ve deglikozilasyon durumlarinda terapotik bir protein olan EPO’da
olas1 yapisal stabiliteler, konformasyonel, dinamiksel ve termal kararlilik degisimleri Fourier transform
Infrared (FT-IR) ve Dairesel Dikroizm (CD) spektroskopisi kullanarak molekiiler seviyede
belirlenmistir.

Gere¢ ve Yontemler: PNGase F enzimi ile glikan zincirleri kesilerek deglikozilasyon saglamistir.
N-bagli glikolize ve deglikolize eritropoetin formlart FT-IR (Perkin Elmer UATR Two FT-IR
Spectrometer) ve CD (Jasco J-1500) spektroskopisi ile Olgiildii. Termal FT-IR o6lglimlerinde, 1 pL
voliimde 10 mg/mL EPO 6rnegi CaF, cam kullanilarak transmisyon modunda 6lgiildii (4000-1000 cm™
spektral aralig1, 2 cm™ resolution ve 32 tarama sayisi). Termal CD odl¢iimleri, uzak-UV (180-300 nm)
araliginda gerceklestirildi (0.1 mg/mL EPO, 400 pL voliim, 8 tarama sayis1). Sicaklik artis1 (22 °C’den
96 °C’ye, her 2°C’de bir artirarak) FT-IR ve CD cihazina entegre sistemler ile saglandi. Spektral
analizler OPUS, Origin, MATLAB ve CDPro yazilimlariyla gergeklestirildi.

Bulgular: FT-IR (1648 cm™) ve CD (222 nm, 208 nm) sonuglarina gore, glikozile EPO’nun daha yiiksek
a-heliks igerigine (%66) ve daha diizenli sekonder yapiya sahip oldugunu gostermektedir.
Deglikozilasyon sonras1t EPO’da a-heliks igerigi azalirken (%37), B-sheet, turn/loop ve diizensiz yap1
oranlarinda artis ve daha dinamiksel bir yap1 gézlenmektedir. Deglikozile EPO (bifazik denatiirasyon:
45 °Cve 76°C) ile karsilastirildiginda, glikozile EPO (bifazik denatiirasyon: 47 °C ve 79 °C) daha yiiksek
T degerleriyle daha gec denatiire olmustur, dolayistyla EPO’nun glikozile formu daha stabildir.

Sonuc¢: N-bagh glikozilasyon, EPO’nun termal stabilitesini artirmaktadir. Deglikozilasyon, EPO
proteininde sekonder yapinin bozulmasina ve erken denatiirasyona neden olmaktadir. Bu sonuglar,
terapotik protein stabilitesinde glikozilasyonun kritik roliinii ortaya koymaktadir.

Tesekkiir: Bu ¢alisma, TUBITAK 1002-A proje kapsaminda desteklenmistir (Proje No: 1247785,
yiiriitiicii: G. GULER). Ek olarak, TUBITAK 2210-C Oncelikli Alanlar Lisansiistii Burs Programi
tarafindan Cansel OZEN OZTURK ’e bursiyer destegi saglanmustir.

Anahtar kelimeler: Glikozilasyon, Ervitropoetin,termal stabilite; FT-IR spektroskopi; CD spektroskopi

83



7. Uluslararasi ve 36. Ulusal Biyofizik Kongresi / 7th International and 36th National Biophysics Congress
3-6 Eylil / September 2025
Bursa Uludag Universitesi / Bursa Uludag University, BURSA, TURKIYE

S22

Investigation of the Effects of N-Linked Glycosylation on Secondary
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Aim: Erythropoietin (EPO) is a glycoprotein hormone containing four N-linked glycans. Glycosylation
plays an important role in the biological activity and structural stability of biopharmaceutical drugs. This
study aimed to investigate the structural and conformational changes that may occur in EPO, a
therapeutic protein, under N-linked glycosylation and deglycosylation conditions, using Fourier
transform infrared (FT-IR) and circular dichroism (CD) spectroscopy.

Materials and Methods: Deglycosylation was performed by cleaving glycan chains with the PNGase
F enzyme. N-linked glycosylated and deglycosylated EPO samples were measured with FT-IR
Spectrometer (Perkin Elmer UATR Two FT-IR) and CD Spectrophotometer (Jasco J-1500). For thermal
FT-IR measurements, 10 mg/mL EPO sample in 1 pL volume was placed between CaF, windows and
measured in transmission mode (4000—1000 cm™ spectral range, 2 cm™ resolution, 32 scans). Thermal
CD measurements of EPO were performed in the far-UV (180-300 nm) spectral range (0,1 mg/mL EPO,
400 pL volume, 8 accumulation). Temperature increment (from 22 °C to 96 °C, in every 2 °C interval)
was provided by different systems integrated into the FT-IR device and the CD device. Spectral analyses
were performed using OPUS, Origin, MATLAB, and CDPro software.

Results: According to FT-IR (1648 cm™) and CD (222 nm, 208 nm) results, glycosylated EPO has a
higher a-helix content (66%) and a more regular secondary structure. Following deglycosylation, the o-
helix content in EPO decreases (37%), while there is an increase in the proportions of -sheet, turn/loop,
and disordered structures, along with a more dynamic structure. When compared to deglycosylated EPO
(biphasic denaturation: 45°C and 76°C), glycosylated EPO (biphasic denaturation: 47°C and 79°C)
denatured later with higher T\, values, indicating that the glycosylated form of EPO is more stable.

Conclusion: Glycosylation increases the thermal stability of EPO. Deglycosylation disrupts the
secondary structure, causing early denaturation of the EPO protein. These results highlight the critical
role of glycosylation in the stability of therapeutic proteins.

Acknowledgment: This study was supported by the TUBITAK 1002-A project (Project No: 1247785
to G. GULER). Besides, C. OZEN OZTURK received a scholarship from the TUBITAK 2210-C
Priority Areas Graduate Scholarship Program.

Keywords: Glycosylation; Erythropoeitin, Thermal stability; FT-IR spectroscopy, CD spectroscopy
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Propolisin Bitkisel Yaglarin Termal Oksidasyonu Uzerindeki
Koruyucu Etkisinin ATR-FTIR Spektroskopisi ile
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Amag: Cogunlukla yemek pisirme ve kizartma amaciyla kullanilan bitkisel yaglar, besinsel degerleri ve
yaygin kullanimlar1 nedeniyle insan beslenmesinde dnemli bir yere sahiptir. Ancak bu yaglar, yiiksek
sicakliklarda oksidatif bozunmaya ugrayarak gida kalitesini azaltan, insan sagligina zararli gesitli
oksidasyon {irlinlerinin olusumuna neden olmaktadir. Bu nedenle, yaglardaki oksidasyon
reaksiyonlarin1 engelleyebilecek dogal antioksidan maddelere ihtiya¢ vardir. Bal arilari tarafindan
toplanan cesitli bitkisel iirlinlerin regineli bir karistmi olan propolis (PRPLS), flavonoidler ve
polifenoller gibi bir¢ok antioksidan bilesen igermektedir. Bu ¢calismanin amaci, PRPLS nin Tiirkiye’de
yaygin olarak kullanilan bitkisel yaglar olan aygicek (AY), misir 6zii (MY), zeytin (ZY) ve findik (FY)
yaglarmin termal oksidasyonu tizerindeki koruyucu etkisini degerlendirmektir.

Gerec¢ ve Yontemler: Kontrol ve 2000 ppm PRPLS ilave edilmis yaglar fritozde 24 saat boyunca (giinde
8 saat) 180 °C'de 1sitilmig ve 1/2., 1. ve 2. saatlerde ve daha sonra her iki saatte bir alinan ornekler,
Azaltilmig Toplam Yansima-Fourier Doniisimii Kizilotesi (ATR-FTIR) spektroskopisi ile
incelenmistir.

Bulgular: Isil islem tiim yaglarda cis yag asidi miktarinda azalmaya, trans yag asidi, birincil ve ikincil
oksidasyon firiinlerinin miktarinda artisa sebep olmustur. Spektral verilerin lineer regresyon analizi,
FY’nin en diisiik egim degerine, yani en yliksek oksidatif kararliliga, AY nin ise en yiiksek egim
degerine sahip oldugunu goéstermistir. PRPLS ilavesi, tiim yaglarda meydana gelen termal oksidasyonun
derecesini azaltmis; en gii¢lii koruyucu etki FY ve AY’de, en zayif etki ise MY de gézlenmistir.

Sonug: Bu caligmanin sonuglari, 1s1l islemin yaglarda 6nemli yapisal ve kompozisyonel degisimler
meydana getirdigini, FY nin kullandigimiz diger bitkisel yaglara kiyasla oksidasyona kars1 en dayanikli
yag oldugunu ve PRPLS’in tiim yaglardaki oksidasyona karsi koruyucu etkiye sahip oldugunu
gostermistir. Sonug olarak, FY yemeklerde ve kizartmalarda daha saglikli bir alternatif olarak
kullanilabilir ve PRPLS bitkisel yag endiistrisinde etkili bir dogal antioksidant madde olarak sentetik
antioksidanlar yerine onerilebilir.

Anahtar kelimeler: Bitkisel yaglar; Propolis; Yag oksidasyonu, Azaltilmis toplam yansima-Fourier
Doéniigiim Kizilotesi (ATR-FTIR) spektroskopisi

Bu ¢alisma, Diizce Universitesi BAP (2021.05.01.1249) tarafindan desteklenmistir.
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Aim: Vegetable oils, which are mainly used for cooking and frying, have an important role in human
nutrition due to their nutritional value and widespread use. However, these oils undergo oxidative
degradation at high temperatures, resulting in the formation of various oxidation products that reduce
food quality and are harmful to human health. Therefore, there is a need for natural antioxidant
substances that can inhibit oxidation reactions in oils. Propolis (PRPLS), a resinous mixture of various
plant products collected by honey bees, contains many antioxidant components such as flavonoids and
polyphenols. The aim of this study is to evaluate the protective effect of PRPLS on the thermal oxidation
of sunflower (SFO), corn (CO), olive (OO) and hazelnut oil (HO), which are widely used vegetable oils
in Turkey.

Materials and Methods: Control and 2000 ppm PRPLS-added oils were heated in a deep fryer at
180 °C for 24 hours (8 hours per day) and samples taken at 1/2th, 1st and 2nd hour and then every 2
hours were examined by Attenuated Total Reflection-Fourier Transform Infrared (ATR-FTIR)
spectroscopy.

Results: Heat treatment caused a decrease in the amount of cis fatty acids and an increase in the amount
of trans fatty acids, primary and secondary oxidation products in all oils. Linear regression analysis of
spectral data revealed that HO exhibited the lowest slope value, indicating the highest oxidative stability,
while SFO showed the highest slope. PRPLS addition reduced the degree of thermal oxidation in all
oils, providing the strongest protective effect in HO and SFO, and the weakest in CO. The addition of
PRPLS reduced the degree of thermal oxidation occurring in all oils; the strongest protective effect was
observed in HO and SFO while the weakest effect was observed in CO.

Conclusion: The results of this study showed that heat treatment induced significant structural and
compositional changes in the oils, HO was the most resistant to oxidation compared to the other
vegetable oils used and PRPLS had a protective effect against oxidation in all oils. In conclusion, HO
can be used as a healthier alternative in cooking and frying and PRPLS can be recommended as an
effective natural antioxidant in the vegetable oil industry instead of synthetic antioxidants.

Keywords: Vegetable oils; Propolis; Oil oxidation; Attenuated Total Reflectance—Fourier Transform
Infrared (ATR-FTIR) spectroscopy
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Kronik Bobrek Hastaligimin Molekiiler Profillemesi:
FT-IR ve Raman Spektroskopisiyle Girisimsel Olmayan Bir Yaklasim
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Amac: Kronik bobrek hastaligi (KBH), genellikle biyokimyasal incelemeler ile takibi yapilan iire,
kreatinin ve fosfat gibi metabolitlerin birikimine neden olur. Biyokimyasal analiz, tedavi takibinde
kullanilmakla birlikte yiiksek hacimli kan gerektirmekte ve goérece uzun zaman almaktadir.
Calismamizda hem yalnmizca 2 pl kan 6rnegi hem de diyalizat sivilari kullanilarak KBH hastalarin
kanlarindaki molekiillerin takip yontemleri incelenilmistir. Bu ¢alismanin amaci, Fourier doniigiimlii
kiz1l6tesi (FT-IR) ve Raman spektroskopisi kullanarak hemodiyalize giren hastalardan elde edilen
diyalizat s1vilar1 ve kandaki liremik toksinlerin ve temel metabolitlerin diyaliz 6ncesi ve sonrasi spektral
profillerinin belirlenmesidir.

Gere¢ ve Yontemler: Heniliz devam eden ¢aligmamizin ilk asamasinda, kalitif analiz yontemleri
kullanilmistir. Laboratuvar ortaminda hazirlanilmis referans ornekler ve yalnizca kronik bobrek
hastalig1 olan (n=10) ve diyaliz tedavisi gérmekte olan hastalardan (n=10) klinik olarak elde edilmis kan
ornekleri (diyaliz 6ncesi ve sonrasi) ve diyalizat sivilari iizerinde gergeklestirilmis, igeriklerindeki
belirleyici molekiil oranlari karsilastirilmistir ve R? determinasyon Katsayilarinin istatistiksel analizi ile
sonuglarin tutarlilig: kontrol edilmistir (Etik Kurul Onay No: 2022/4/1). Olgiimler ATR (attenuated total
reflection) linitesine sahip FT-IR spektrometreleri (PerkinElmer Spectrum Two ve Bruker Alpha II) ve
konfokal Raman spektrometresi (Renishaw inVia Qontor) kullanilarak orta-IR bolgede alinmustir.
Spektral veriler OPUS ve MATLAB R2023a yazilimlar ile analiz edilmistir. Spektral degerlendirme
i¢in ikinci tiirev- ve intensite-temelli analiz yontemleri uygulanmustir.

Bulgular: R? determinasyon katsayilarina, elde edilen intensitenin konsantrasyona gore degisim grafik
egrilerinin birbirine oran1 hesaplanilarak ulagilmistir. Sirastyla kreatinin ve {ire eklenilmis diyaliz s1visi
ve kan 6rneklerinden elde edilen yiiksek determinasyon katsayilar1 (R? > 0.997, R?> 0.826) yontemin
giivenilirligini dogrulamaktadir. Hastalardan alinan kan oOrneklerinde de benzer bir korelasyon
gdzlemlenilmis olmas1 yontemi klinik anlamda giivenilir kilmaktadir. Ikinci tiirev spektrumlar orta
kiziltesi bolgede metabolit sinyallerinin ¢dziiniirliigiinii artirmugtir. Orneklere eklenmis molekiiller ile
iligkili belirgin spektral 6zellikler net bir sekilde ¢oziimlenirken, Raman spektroskopisi ise tamamlayici
niteliktedir. Beklenildigi sekilde, 6rneklerdeki iliremik toksin oranlarimin diyaliz sonrasi azaldigi
gbzlemlenilmistir.

Sonug: FElde edilen sonuclar, spektroskopi temelli invaziv olmayan metabolit profillemenin
yapilabilirligini dogrulamakta ve diyalizat sivisi ve diisiik hacimli kan orneklerinin daha detayli
karakterizasyonunu desteklemektedir. Gelecek caligmalarimizda hasta 6rnek sayisimin artirilmasi ve
Kuantum Caglayan Lazer (KCL) tabanli bir sistemin gelistirilmesi hedeflenmektedir.

Tesekkiir: Bu calisma, D.M. Balc1 ve E. Akyiiz’iin yiiksek lisans tezinin bir pargas1 olup, TUBITAK
1004 Miikemmeliyet Merkezi Destek Programi kapsaminda yiiriitillen “Kuantum Caglayan Lazerler,
Cihazlar ve Uygulamalar (KUANTAY)” baslikli proje (IYTE-2 projesi: KCL ile yeni IR spektroskopi
teknolojisi: Tibbi uygulamalar igin kan mikro 6rneklerinde ve hemodiyalizde reaktifsiz iire tayini, Proje
No: 22AG014, proje yiriitiiciisii: G. Giiler) kapsaminda desteklenmektedir.

Etik Onay: Bu calisma, izmir Tepecik Egitim ve Arastirma Hastanesi Etik Kurulu tarafindan
onaylanmistir (Onay No: 2022/4/1, tarih: 1 Nisan 2022). Tiim prosediirler, 1964 Helsinki Bildirgesi ve
sonraki giincellemeleri ya da esdeger etik standartlara uygun olarak gergeklestirilmistir.

Anahtar kelimeler: Hemodiyaliz; Metabolit Profilleme; FT-IR Spektroskopi; Raman Spektroskopi;
Kronik Bobrek Hastalig.
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FT-IR and Raman Spectroscopy

Damla Melisa Balci!, Ersed AKyiiz!, Mehmet Tanrisev?, Giinnur Giiler!

! Biophysics Laboratory, Physics Department, Izmir Institute of Technology, Izmir, Tiirkiye
? Department of Internal Medicine, Division of Nephrology, University of Health Sciences,
Tepecik Training and Research Hospital, Izmir, Tiirkiye

Aim: Chronic kidney disease (CKD) causes the accumulation of metabolites such as urea, creatinine,
and phosphate, which are usually monitored through biochemical tests. Biochemical analysis is used for
treatment monitoring, but it requires a large volume of blood and takes a relatively long time. In our
study, we investigated methods for monitoring molecules in the blood of CKD patients using only 2 pl
of blood samples and dialysate fluids. The aim of this study is to determine the spectral profiles of
uremic toxins and key metabolites in dialysate fluids and blood obtained from patients undergoing
hemodialysis before and after dialysis using Fourier transform infrared (FT-IR) and Raman
spectroscopy.

Materials and Methods: In the first phase of our ongoing study, qualitative analysis methods were
used. Reference samples prepared in the laboratory and blood samples (before and after dialysis) and
dialysate fluids obtained clinically from patients with chronic kidney disease (n=10) and patients
undergoing dialysis treatment (n=10) were analyzed, The ratios of the characteristic molecules in their
contents were compared, and the consistency of the results was verified through statistical analysis of
the R? determination coefficients (Ethics Committee Approval No: 2022/4/1). Measurements were taken
in the mid-IR region using FT-IR spectrometers (PerkinElmer Spectrum Two and Bruker Alpha II)
equipped with ATR (attenuated total reflection) units and a confocal Raman spectrometer (Renishaw
inVia Qontor). Spectral data were analyzed using OPUS and MATLAB R2023a software. Second-
derivative- and intensity-based analysis methods were applied for spectral evaluation.

Results: The R? determination coefficients were obtained by calculating the ratio of the intensity change
graphs to the concentration. The high determination coefficients (R? > 0.997, R? > 0.826) obtained from
dialysis fluid and blood samples with creatinine and urea added, respectively, confirm the reliability of
the method. The observation of a similar correlation in blood samples obtained from patients further
establishes the method's clinical reliability. Second-derivative spectra have enhanced the resolution of
metabolite signals in the mid-infrared region. Distinct spectral features associated with molecules added
to the samples are clearly resolved, while Raman spectroscopy is complementary. As expected, a
decrease in uremic toxin levels in the samples was observed after dialysis.

Conclusion: The results obtained confirm the feasibility of spectroscopy-based non-invasive metabolite
profiling and support the more detailed characterization of dialysate fluid and low-volume blood
samples. In our future studies, we aim to increase the number of patient samples and develop a Quantum
Cascade Laser (QCL) based system.

Acknowledgment: This work is a part of the graduate thesis of E. Akyiiz and was supported by the
TUBITAK 1004 Excellence Center Support Program under the project titled “Quantum Cascade Lasers,
Devices and Applications (KUANTAY) (IYTE-2 project: Novel IR spectroscopy technology with QCL
for medical applications: Reagent-free urea determination in blood micro samples and hemodialysis,
Project No: 22AG014 to G. GULER)”.

Ethical Approval: This study was approved by the Tepecik Training and Research Hospital, Izmir,
Tiirkiye (Approval No. 2022/4/1, dated April 1, 2022). All procedures were conducted by the 1964
Declaration of Helsinki and its later amendments or equivalent ethical standards.

Keywords: Hemodialysis; Metabolite Profiling, FT-IR Spectroscopy; Raman Spectroscopy; Chronic
Kidney Disease.
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Amac: Menstriiel siklus (MS), hipotalamik, hipofizyal ve over hormonlarinin etkisiyle kadin tireme
sisteminin yani sira bircok viicut dokusunda cesitli degisikliklerin meydana geldigi fizyolojik bir
siirectir. MS boyunca hormonlarin temel islevi liremeyi desteklemek olsa da yapilan arastirmalar
Ostrojen ve progesteron konsantrasyonlarindaki degisimlerin kardiyovaskiiler, solunum, metabolik ve
noromiiskiiler sistemler iizerinde de etkileri oldugunu gdstermistir. Bu durumun spor performansi
iizerinde de etkili oldugu vurgulanmaktadir. Ayrica, MS fazlarinin hemostaz iizerinde etkili oldugunu
gosteren calismalar da bulunmaktadir. Egzersizin hemostaz mekanizmalari tizerindeki etkisi, MS’nin
farkli fazlarindaki hormonal dalgalanmalardan da etkilenebilir. Bu ¢alismanin amaci, MS’nin farkl
fazlarmin hemostaz {izerine etkilerinin incelenmesi, farklt MS fazlarindaki 30 dakikalik kalistenik
egzersizlerin hemostaz iizerine ve duygu durum iizerine etkilerinin arastirilmasidir.

Gere¢ ve Yontemler: Calismaya, diizenli menstriiel dongiiye sahip 15 saglikli kadin goniilli dahil
edildi. Bilgilendirilmis goniillii olurlar1 alindiktan sonra katilimcilarin MS fazlar belirlendi. MS’nin,
menstriiasyon (1-2. giinler), folikiiler (10-12. giinler) ve luteal (19-22. giinler) fazlarinda egzersiz 6ncesi
ve sonrasinda nabiz ve SpO; degerleri kaydedildi, kan 6rnekleri alindi, anketler cevaplandi. Goniilliilere,
belirlenen bu ti¢ fazda, 30 dakikalik orta yogunlukta (%50-60 maksimum nabiz artis1) kalistenik egzersiz
uygulandi. Kalistenik egzersizler, 1sinma (5 dk), ana boliim (squat, plank vb.) (20 dk) ve soguma (5 dk)
olmak tizere ii¢ asamada gerceklestirildi. Her egzersiz 6ncesi ve sonrasi alinan kan ornekleri ile optik
agregometre ve tromboelastogram deneyleri yapildi.

Bulgular: Tromboelastogram ve agregometre sonuglarina gore, sedanter 18-35 yas araligindaki
bireylerde uygulanan kalistenik egzersizin MS fazlar1 arasinda hemostaz tizerinde anlamli bir farklilik
olusturmadigi (p>0,05) gozlendi. Folikiiler faza kiyasla luteal fazda gozlenen LY30 degerindeki artis,
luteal fazda daha zayif piht1 olustugunu ve menstriiel fazda ise kan kaybini azaltmaya yonelik daha stabil
ve glg¢li bir piht1 olustugunu gostermektedir. Anket sonuglarina gore egzersizin kisilerin duygu
durumunu anlamli olmasa da (p>0,05) pozitif yonde etkiledigi bulunmustur.

Sonug: Kalistenik egzersizlerin, sedanter kadin bireylerin hemostaz parametrelerinde genel olarak
anlamli bir farklilik olusturmasa da, MS’nin menstriiel fazinda olusan giicli pihtinin kanamay1

azaltmaya yonelik fizyolojik bir siire¢ oldugu diisiiniilebilir.

Anahtar kelimeler: Kalistenik egzersiz, hemostaz, menstriiel siklus.
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Aim: The menstrual cycle (MC) is a physiological process regulated by hypothalamic, pituitary, and
ovarian hormones, inducing various changes not only in the female reproductive system but also in
multiple body tissues. Although these hormones primarily function to support reproduction, research
has shown that fluctuations in estrogen and progesterone concentrations also affect cardiovascular,
respiratory, metabolic, and neuromuscular systems. These changes are also emphasized to influence
athletic performance. Moreover, studies indicate that MC phases affect hemostasis. The impact of
exercise on hemostatic mechanisms may also be influenced by hormonal fluctuations during different
MC phases. This study aimed to investigate the effects of different MC phases on hemostasis, as well
as the impact of 30-minute calisthenic exercises performed during these phases on both hemostasis and
mood.

Materials and Methods: Fifteen healthy women with regular menstrual cycles participated. After
obtaining informed consent, the MC phases of participants were identified. During menstruation (days
1-2), follicular (days 10-12), and luteal (days 19-22) phases, pulse and SpO- values were recorded
before and after exercise, blood samples were collected, and questionnaires were completed. Participants
performed 30 minutes of moderate-intensity calisthenic exercise (50—60% maximum heart rate). The
exercise consisted of three stages: warm-up (5 min), main session (e.g., squats, planks; 20 min), and
cool-down (5 min). Pre- and post-exercise blood samples were analyzed using optical aggregometry and
thromboelastography.

Results: According to thromboelastography and aggregometry results, calisthenic exercise did not
induce significant differences (p>0.05) in hemostasis among sedentary women aged 18-35 across MC
phases. However, the increased LY30 observed during the luteal phase compared to the follicular phase
suggests weaker clot formation during the luteal phase, while more stable and robust clot formation
during menstruation may represent a physiological response to minimize blood loss. Questionnaire
results indicated a positive effect of exercise on mood (p>0.05).

Conclusion: Although calisthenic exercises do not generally create a significant difference in the
hemostasis parameters of sedentary female individuals, it can be considered as a physiological process
to reduce bleeding due to the strong clot formed during the menstrual phase of MS.

Keywords: Calisthenic exercise, hemostasis, menstrual cycle.
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Kan Pihtilasmasi ve Fibrin Olusumunun Viskoelastik Ozelliklerinin
Incelenmesinde Kuvars Kristal Mikrobalans Uygulanmasi
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Amac: Geleneksel pihtilagma testleri olan aktive parsiyel tromboplastin zaman1 (aPTT) ve protrombin
zamani (PT), ger¢ek zamanli duyarlilik ve tam kan Ornekleriyle uyumluluk agisindan sinirlamalara
sahiptir. Bu ¢alismanin amaci, Kuvars Kristal Mikrobalans (QCM) teknolojisinin plateletce fakir
plazmada (PPP) kan pihtilasma dinamikleri ile fibrin olusumunun viskoelastik 6zelliklerini
degerlendirmede alternatif ve duyarli bir yontem olarak uygulanabilirligini arastirmaktir.

Gere¢ ve Yontemler: QCM sensorleri, stabilitenin artirilmasi amaciyla polimetil metakrilat (PMMA)
ile kaplanmis ve ¢coklu harmonik frekanslarda (10—110 MHz) piht1 olusumu izlenmistir. Plateletge fakir
plazma (PPP) 6rnekleri, hem normal aPTT reaktifi ile, hem de %50 oraninda seyreltilmis aPTT reaktifi
kosullarinda pihtilastirilarak analiz edilmistir. QCM'den elde edilen frekans-zaman verileri, PYTHON
yazilimi kullanilarak iglenmis; pihtilagsma siiresi, maksimum piht1 saglamligi (MCF) ve egri alt1 alan
(AUC) hesaplanmigtir. Ayrica MATLAB tizerinden modifiye edilmis ii¢ katmanli Kelvin-Voigt modeli
uygulanarak pihtilarin viskoelastik 6zellikleri olan shear modiilii ve viskozite degerleri belirlenmistir.

Bulgular: Seyreltilmis ve normal 6rnekler arasinda anlamli farkliliklar saptanmistir. %50 oraninda
reaktif seyreltmesi; pihtilasma siiresinde anlamli uzamaya (p < 0.0001), maksimum piht1 saglamliginda
(MCEF) diisiise (p = 0.0198), egri alt1 alanda (AUC) azalmaya (p = 0.0440) neden olmustur. Viskoelastik
analizler, piht1 kalinlig1 ve viskozite sabit kalmasina ragmen shear modiiliiniin anlamli sekilde azaldigini
gostermistir (p < 0.01). Bu durum, reaktif seyreltmesinin pihtinin mekanik biitiinliigiinii zayiflattigini
gostermektedir.

Sonu¢: Bu calisma, QCM teknolojisinin pihtilagma siireci ve pihtinin mekanik 6zelliklerini
degerlendirmede duyarli, ger¢cek zamanli ve ¢ok boyutlu bir yontem sundugunu ortaya koymaktadir.
Coklu harmonik frekanslarin kullanimu ile viskoelastik modellemeler, QCM’i geleneksel yontemlere
kiyasla daha detayli bir analiz araci haline getirmistir. Bu yoniiyle QCM, 0&zellikle klinik tani ve
arastirma alanlarinda pihti stabilitesi ve yapisal biitiinliigiin degerlendirilmesi i¢in umut vadeden bir
platformdur.

Anahtar kelimeler: Kuvars Kristal Mikrobalans, kan pthtilagmasi, viskoelastisite, aPTT, harmonik
frekanslar
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Application of Quartz Crystal Microbalance for Monitoring Blood
Coagulation and Viscoelastic Properties of Fibrin Formation

Seyma Elbeyoglu! , Ceyhun Ekrem Kirimh?, El¢im Elgiin Kiromh?, Evren
Kiling*

" Acibadem Mehmet Ali Aydinlar University Faculty of Health Sciences Biophysics Department ,
Tiirkiye

? Acibadem Mehmet Ali Aydinlar University Faculty of Engineering and Natural Sciences, Department
of Biomedical Engineering , Tiirkiye

3 Acibadem Mehmet Ali Aydinlar University Vocational School Computer Programming Department,
Tiirkiye

* University of Health Sciences. Hamidiye Medicine Faculty. Biophysics Department , Tiirkiye

Aim: Traditional coagulation assays such as activated partial thromboplastin time (aPTT) and
prothrombin time (PT) have limitations in terms of real-time sensitivity and compatibility with whole
blood samples. This study aims to investigate the applicability of Quartz Crystal Microbalance (QCM)
technology as an alternative method to assess blood coagulation dynamics and the viscoelastic properties
of fibrin formation in platelet-poor plasma (PPP).

Materials and Methods: QCM sensors were coated with polymethyl methacrylate (PMMA) to enhance
stability and were utilized to monitor clot formation at multiple harmonic frequencies ranging from 10
to 110 MHz. PPP samples were analyzed under two conditions: undiluted and 50% diluted aPTT
reagent. Frequency-time data were processed using Python to extract key parameters including clotting
time, maximum clot firmness (MCF), and area under the curve (AUC). To further evaluate the
mechanical properties of the clots, a modified three-layer Kelvin-Voigt model was applied using
MATLAB, enabling the estimation of shear modulus and viscosity.

Results: Statistically significant differences were observed between normal and diluted samples.
Dilution of the aPTT reagent resulted in; Prolonged clotting time (p < 0.0001), decreased maximum clot
firmness (MCF) (p = 0.0198), reduced area under the curve (AUC) (p = 0.0440), indicating impaired
clot stability. Viscoelastic modeling showed that clot thickness and viscosity remained unchanged.
However, a significant reduction in shear modulus was observed upon reagent dilution (p < 0.01),
suggesting weakened mechanical integrity of the clot.

Conclusion: The results demonstrate that QCM technology provides a sensitive and real-time method
for evaluating both the coagulation process and the mechanical characteristics of clots. The integration
of multi-harmonic frequency analysis with advanced viscoelastic modeling positions QCM as a
promising analytical tool for both clinical diagnostics and hemostasis research.

Keywords: Quartz Crystal Microbalance, blood coagulation, viscoelasticity, aPTT, harmonic
frequencies
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SARS-CoV-2 Spike Proteininin Insan Kam1 Hemoreolojik
Parametreleri Uzerindeki Dogrudan Etkilerinin in vitro incelenmesi

Aise Riimeysa Mazi', Evren Kilin¢! , Yunus Karakog!
! Saglik Bilimleri Universitesi, Hamidiye Tip Fakiiltesi, Biyofizik Anabilim Dali Istanbul

Amac: COVID-19 hastalarinda eritrosit deformabilitesi (ED) azalmakta, viskozite artmaktadir. Ancak
bu degisikliklerin dogrudan SARS-CoV-2 spike proteinine mi, yoksa inflamasyon gibi sekonder
mekanizmalara m1 bagl oldugu net degildir. Bu c¢alismada, spike proteininin ED ve hemoreolojik
parametreler tlizerine doz yanut iligkisiyle birlikte dogrudan etkisini in vitro olarak arastirmaktir.

Gereg ve Yontem: Ug saglikli goniilliiden alinan vendz kan ornekleri; katkisiz kontrol, PBS kontrolii
ve rekombinant spike protein (5 ng/mL, 50 ng/mL) igeren kosullarda 1 saat inkiibe edilmistir. Bu
konsantrasyonlar, klinik viral yiik araligin1 modellemek {izere, literatiirde 1 ng/mL = 9x107 kopya/mL
viriis yiikii denkligine gore belirlenmistir. Tam kan viskozitesi (TKV) 37,5450 s™' arasinda 7 farkli
kesme hizinda konik-plaka viskozimetre ile Olglilmiis, plazma viskozitesi (PV) sabit 450 s'’de
degerlendirilmistir. ED, LORRCA cihazinda 0.3-30 Pa kesme geriliminde elongasyon indeksi (EI),
Elmax ve SS1/2 parametreleri iizerinden analiz edilmistir. Ol¢iimler her 6rnek igin iki teknik tekrar ile
gercgeklestirilmistir.

Bulgular: Elmax ortalamalari kontrol, PBS, 5 ng/mL ve 50 ng/mL gruplarinda sirasiyla
0,6420+0,0086, 0,6355+0,0159, 0,6392+0,0077, 0,6393 +0,0087; SS1/2 degerleri 1,622+ 0,126,
1,645+0,136, 1,677+0,184, 1,565+0,177 olarak saptand1 (p>0.05). PV degerleri kontrol grubunda
3,843+ 0,263, PBS’de 3,325+ 0,122, 5ng/mL’de 3,258 + 0,243, 50 ng/mL’de 3,302 + 0,166 idi. PBS’ye
kiyasla spike gruplarinda anlamli fark izlenmedi (p>0.05). Ancak TKV 6l¢iimlerinde 150, 187.5, 300
ve 450 s kesme hizlarinda spike proteini eklenen gruplar, katkisiz kontrol grubuna kiyasla istatistiksel
olarak anlamli daha diisiik viskozite degerleri gosterdi (6rnegin 450 s™': kontrol = 3,843 +0,263, 5
ng/mL = 3,258 £ 0,243, 50 ng/mL = 3,302+ 0,166, p = 0,0047). Spike proteini uygulanan 6rneklerde,
katkisiz kana kiyasla bazi kesme hizlarinda viskozite anlamli diizeyde azalmistir. Ancak bu azalma, PBS
ile yapilan diliisyonun etkisinden ayristirilamamistir.

Sonug: Spike proteini EI, EImax, SS1/2 ve PV iizerinde anlaml1 degisiklik olusturmazken, TK'V’de baz1
kesme hizlarinda katkisiz kana gore diisis gozlenmistir. Ancak bu farklarin diliisyon etkisinden
kaynaklanabilecegi ve spike proteininin hemorheolojik parametreler {izerinde dogrudan etkisinin sinirlt
oldugu dusiiniilmektedir.

Anahtar Kelimeler: SARS-CoV-2 spike proteini, Hemoreoloji, Viskozite, Eritrosit deformabilitesi
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In Vitro Investigation of the Direct Effects of SARS-CoV-2 Spike
Protein on Hemorheological Parameters of Human Blood

Aise Riimeysa Mazi', Evren Kilin¢! , Yunus Karakog!
! University of Health Sciences, Hamidiye School of Medicine, Department of Biophysics, Istanbul

Objective: In COVID-19 patients, erythrocyte deformability (ED) is reduced and blood viscosity
increases. However, it remains unclear whether these changes are directly caused by the SARS-CoV-2
spike protein or secondary mechanisms such as inflammation. This study aimed to investigate the direct
in vitro effects of the spike protein on ED and hemorheological parameters, including a possible dose—
response relationship.

Materials and Methods: Venous blood samples obtained from three healthy volunteers were incubated
for 1 hour under four conditions: untreated control, PBS control, and recombinant spike protein at
concentrations of 5 ng/mL and 50 ng/mL. These concentrations were selected to model clinical viral
load, assuming 1 ng/mL = 9x107 copies/mL based on the literature. Whole blood viscosity (WBV) was
measured at 7 different shear rates ranging from 37.5 to 450 s™' using a cone-plate viscometer. Plasma
viscosity (PV) was evaluated at a fixed shear rate of 450 s™'. ED was assessed using the LORRCA
system based on elongation index (EI), EImax, and SS1/2 parameters at shear stresses ranging from 0.3
to 30 Pa. All measurements were performed in duplicate.

Results: Elmax values for control, PBS, 5 ng/mL, and 50 ng/mL groups were 0.6420+0.0086,
0.6355+0.0159, 0.6392 +£0.0077, and 0.6393 & 0.0087, respectively; SS1/2 values were 1.622 +0.126,
1.645+0.136, 1.677+0.184, and 1.565+0.177 (p>0.05). PV values were 3.843+0.263 (control),
3.325+0.122 (PBS), 3.258+0.243 (5 ng/mL), and 3.302+0.166 (50 ng/mL), with no significant
difference between PBS and spike groups (p>0.05). However, WBYV values at shear rates of 150, 187.5,
300, and 450 s™! were significantly lower in the spike groups compared to the untreated control (e.g.,
450 s7': control =3.843 £0.263, 5 ng/mL =3.258 £ 0.243, 50 ng/mL = 3.302 £ 0.166, p = 0.0047). This
reduction could not be distinguished from the dilutional effect of PBS.

Conclusion: Spike protein did not cause significant changes in EI, Elmax, SS1/2, or PV. Although
WBYV decreased at certain shear rates, this may be attributed to dilution. Overall, the spike protein
appears to have limited direct effects on hemorheological parameters, suggesting that changes observed

in COVID-19 may be primarily linked to systemic inflammation.

Keywords: SARS-CoV-2 spike protein;, hemorheology; viscosity, red blood cell deformability
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Coklu Enkapsiilasyon Yontemi ile Elde Edilen Ila¢ Tasima
Sistemlerinin Kontrollii Ila¢ Salimi Yapabilme Becerisinin
Incelenmesi

Siileyman Serdar Alkanl!, Isil Albeniz?

! Halig Unz:yersitesi, Twp Fakiiltesi, Biyofizik Anabilim Dali
2 [stanbul Universitesi, Ti ip Fakiiltesi, Biyofizik Anabilim Dali

Amag: Calismamizda, kemoterapi ilact olan oksaliplatinin ve P-glikoprotein (P-gp) inhibitorii olan
verapamilin poli(laktik-ko-glikolik asit) (PLGA) nanopartikiillerine birlikte yiliklenmesi elde ettigimiz
ila¢ tasima sisteminin kontrollii ilag salim1 yapabilme becerisini incelemeyi amacladik.

Gere¢ ve Yontemler: In vitro sitotoksisite ¢aligmalarinda insan gobek kordonu endotel hiicresi
(HUVEC) ve insan meme kanseri hiicre hattt (MDA-MB-231) hiicre hatlar1 kullanildi. Hiicreler yiiklii
PLGA nanopartikiilleri, oksaliplatin ve verapamil ile ayr1 ayr1 muamele edildi. Konsantrasyon araligi
0,01-10 pg/mL olarak belirlendi. Sitotoksisite ¢alismalar1 her bir hiicre hatt1 i¢in 24, 48 ve 72 saatlik
maruziyet slrelerinde uygulandi. Her bir hiicre hatti i¢in 24 saatlik yar1 maksimal inhibitor
konsantrasyon (IC50) degerleri belirlendi. Hiicreler 25 cm? ve 75 cm?’lik kiiltiir kaplari igerisinde, %35
CO; 37°C’lik inkiibatdrde kiiltiire edildi.

Bulgular: 0,01-10 pg/mL araliginda oksaliplatin ve verapamil ile birlikte muamele edilen hiicrelerin 72
saat sonunda hiicre canliliklarinin HUVEC ve MDA-MB-231 hiicreleri i¢in sirasiyla %5’e ve %4’e
kadar diistiigli belirlendi. Oksaliplatin ve verapamil ile birlikte muamele edilen HUVEC ve MDA-MB-
231 hiicrelerinin 24 saatlik yar1 maksimal inhibitor konsantrasyon (IC50) degerleri sirasiyla 4,24 pg/mL
ve 4,4 ug/mL olarak hesaplandi. Yiikli PLGA nanopartikiillerinin HUVEC ve MDA-MB-231
hiicrelerinin 72 saat sonunda hiicre canliliklarinin sirasiyla %36,23’e ve %33,27°ye kadar diistiigii
belirlendi. Oksaliplatin ve verapamilin HUVEC ve MDA-MB-231 hiicreleri iizerindeki sitotoksik
etkileri géz oniinde bulunduruldugunda, yiiklii PLGA nanopartikiillerinin sitotoksik etkilerinin daha
diisiik oldugu belirlendi.

Sonug: Nanopartikiillerinden salinan nanobilesenlerin uygulandig: sitotoksisite deneylerindeki hiicre
canliliklarinin, nanopartikiiller olmadan uygulanan nanobilesenlere kiyasla yaklasik %30 daha fazla
olmasi, yiikli PLGA nanopartikiillerinin kontrollii salim gergeklestirdigini diisiindiirmektedir.
Sonuglarimizin literatiire 6nemli katki saglayacagi ve yiiklii PLGA nanopartikiilleri i¢ine yerlestirilen
nanobilesenlerin kontrollii salim gerceklestirilmesinin, ila¢ tedavi uygulamalarinin basart oranini
artirabilecegi ongoriilmektedir.

Anahtar kelimeler: Sitotoksisite, oksaliplatin, verapamil, PLGA, ilag tasima
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Investigation of the Ability of Controlled Drug Release of Drug
Delivery Systems Obtained by Multiple Encapsulating Method

Siileyman Serdar Alkanlh!, Isil Albeniz?
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Aim: In our study, we aimed to investigate the ability of our drug delivery system, which was obtained
by co-loading the chemotherapy drug oxaliplatin and the P-glycoprotein P-gp inhibitor verapamil into
poly(lactic-co-glycolic acid) (PLGA) nanoparticles, to achieve controlled drug release.

Materials and Methods: Human umbilical vein endothelial cell (HUVEC) and human breast cancer
cell line (MDA-MB-231) cell lines were used in in vitro cytotoxicity studies. Cells were treated
separately with loaded PLGA nanoparticles, oxaliplatin, and verapamil. The concentration range was
determined as 0.01-10 pg/mL. Cytotoxicity studies were performed for each cell line at 24, 48, and 72
hours of exposure. The 24-hour half-maximal inhibitory concentration (IC50) values were determined
for each cell line. Cells were cultured in 25 cm? and 75 cm? culture dishes in a 5% CO,, 37°C incubator.

Results: Cell viability of cells treated with oxaliplatin and verapamil at 0.01-10 ug/mL decreased to 5%
and 4% for HUVEC and MDA-MB-231 cells after 72 hours, respectively. The 24-hour half-maximal
inhibitory concentration (IC50) values of HUVEC and MDA-MB-231 cells treated with oxaliplatin, and
verapamil were calculated as 4.24 pg/mL and 4.4 pg/mL, respectively. It was determined that cell
viability of PLGA nanoparticles loaded HUVEC and MDA-MB-231 cells decreased to 36.23% and
33.27% after 72 hours, respectively. Considering the cytotoxic effects of oxaliplatin and verapamil on
HUVEC and MDA-MB-231 cells, loaded PLGA nanoparticles were found to have lower cytotoxic
effects.

Conclusion: Cell viability in cytotoxicity experiments using nanocomponents released from
nanoparticles was approximately 30% higher than that of nanocomponents applied without
nanoparticles, suggesting that loaded PLGA nanoparticles achieve controlled release. Our results are
expected to contribute significantly to the literature, and the controlled release of nanocomponents
embedded in loaded PLGA nanoparticles may increase the success rate of drug therapeutic applications.

Keywords: Cytotoxicity, oxaliplatin, verapamil, PLGA, drug delivery
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Mikroigne Yoluyla Uygulanan Laktobasillus ve Prevotella
Mikrocevresinin Endometrium ve Over Hiicre Hatlarinda
Kanserlesme Uzerine Etkisi
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Amag: Endometriozis iireme ¢agindaki kadinlarin %10’ unda meydana gelebilen, benign, hormon
kokenli sik goriilen bir hastaliktir. Siddetli dismenore, kronik pelvik agrisi ve infertilite gibi viicutta
hasar yaratma potansiyeli nedeniyle, ciddi klinik problemlerle sonuc¢lanmaktadir. Malign tiimorlerle
benzer sekilde kontrolsiiz biiylime, neo-anjiyogenez, lokal invazyon ve uzak yayilim gosterebilir. Bu
calismada, patojen mikrocevresinin endometriozis ve over kanserindeki rolleri belirlenmesi
amaclanmustir.

Gere¢ ve Yontemler: DLP (Dijital Isik Isleme) cihazi kullanilarak hidrojel bazli mikroigneler
iiretilmistir. Hidrojelin 6zelliklerine gore igne yiiksekligi, taban genisligi ve taban aralik degerleri
optimize edilmistir. Baski islemi sirasinda, sirasiyla taban plakasi ve HBM (Hidrojel Bazli Mikroigne)
icin katman kalinlig1/UV maruz kalma siiresi degismistir. HBM' nin UV’ ye maruz kalma siiresi, ignenin
yiiksekligine ve ayrica dilimlendikten sonra alinabilecek toplam katman sayisina gore hesaplanmaktadir.
Insan endometrial adenokarsinoma ve insan yumurtalik adenokarsinoma hiicre hatlari, 96 kuyucuklu
plaklara her bir kuyucuga 5x10* hiicre diisecek sekilde ekilmistir (n=3). Hiicreler 24 saat inkiibe
edildikten sonra MTT testi ile hiicre sayimi yapilmistir. Absorbans degerleri 570 nm dalga boyunda
Olcililmiistiir. Laktobacillus ve Prevotella mikrogevresi igeren mikroignelerin hiicre hatlari tizerindeki
kanserlesmeye etkileri ayrica vaskiiler endotelyal biiylime faktorii salinimi1 ve makrofaj koloni uyarici
faktor salinimi ELISA yontemi ile belirlenmistir. Gruplar arasi karsilastirmalar i¢in tek yonliit ANOVA
testi ile analiz edilmis, anlaml1 fark goriilen gruplar arasinda farkliliklar belirlemek amaciyla Tukey
post-hoc testi uygulanmustir.

Bulgular: Mikroigne uygun yontem kullanilarak optimize edilmistir. Mikroigne ile muamale edilen
mikrogevrenin vaskiiler endotelyal biiytime faktorii saliminin hiicre ile muamele edilen bolgede kontrole
gore %20 arttirdig1 saptanmistir. Bu artigin istatistiksel olarak anlamli oldugu bulunmustur (p<0.005).

Sonug: Kiirleme yontemi ile basilan mikroorganizma mikrogevresi igeren mikroigneler
mikroorganizmanin film olusturarak ¢ogalma davranisini, kiiltiir ortamina homojen verilen
mikrogevreden daha fazla etkilemistir, bu etkinin istatistiksel olarak anlamli olmasi mikrogevreden
kaynaklandigini1 gostermektedir.

Anahtar kelimeler: Endometrium kanseri; Mikroigne, Laktobasillus; Prevotella

Tesekkiir: Bu calisma Marmara Universitesi Bilimsel Arastirma Projeleri Komisyon Baskanlig
tarafindan 11435 proje numarasi ile desteklenmigtir.
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Effect of Microneedle-Borne Lactobacillus and Prevotella
Microenvironment on Carcinogenesis in Endometrium and Over
Cell Lines
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Aim: Endometriosis is a common, benign, hormone-dependent disease that can occur in approximately
10% of women of reproductive age. It results in serious clinical complications such as severe
dysmenorrhea, chronic pelvic pain, and infertility due to its potential to cause tissue damage. Similar to
malignant tumors, it may exhibit uncontrolled growth, neo-angiogenesis, local invasion, and distant
dissemination. The aim of this study was to investigate the role of the pathogenic microenvironment in
the progression of endometriosis and ovarian cancer.

Materials and Methods: Hydrogel-based microneedles were fabricated using a DPL 3D printing
system. Needle height, base width, and spacing were optimized according to the physical properties of
the hydrogel. During the printing process, layer thickness and UV exposure times were adjusted
separately for the base plate and the hydrogel-based microneedle. UV exposure time for the HBM was
calculated based on the needle height and the total number of layers obtained after slicing. Human
endometrial adenocarcinoma and OVCAR3 cells were seeded into 96-well at a concentration of 5x10*
cells per well. After 24h of incubation, cell viability was assessed using the MTT assay, and absorbance
was measured at 570 nm. The carcinogenic effects of microneedles containing Lactobacillus and
Prevotella microenvironments on cell lines were evaluated by ELISA through measurement of vascular
endothelial growth factor and macrophage colony-stimulating factor release. Statistical tests were
performed using one-way ANOVA, with Tukey’s post-hoc test applied to identify significant
differences.

Results: Microneedle parameters were optimized using appropriate methods. It was found that VEGF
release in the regions treated with the microbial microenvironment via microneedles increased by 20%
compared to controls, and this increase was statistically significant (p<0.005).

Conclusion:  Microneedles  containing  microbial — microenvironments  fabricated  via
photopolymerization significantly influenced the biofilm formation and proliferation behavior of
microorganisms more than when the microenvironment was administered homogeneously in the culture
medium.

Keywords: Endometrium Cancer; Microneedle; Lactobacillus; Prevotella
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Kopeklerde Anksiyeteye Yonelik Valeriana officinalis ve Hericium
erinaceus Ekstraktlarinin Multimodal Degerlendirmesi: EEG,
Norokimyasal ve Davranissal Analizlerin Entegrasyonu
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Amag: Bu calismanin amaci, Valeriana officinalis (VO) ve Hericium erinaceus (HE) 6ziitlerinin,
anksiyeteye bagli davranigsal belirtiler gosteren kdpeklerde EEG bulgulari, serum nérotransmitter
diizeyleri ve davramis skorlar1 {izerindeki etkilerini multidisipliner olarak degerlendirmektir. Ayni
zamanda, bu dogal oziitlerin, sentetik anksiyolitik ilaglara potansiyel alternatif olmasi aragtirilmistir. HE
ekstrakti erinacin ve hericenon gibi nootropik etkili bilesenler igerirken, VO ekstrakti valerik asit
tiirevleri ile GABAergik sistemi etkileyen dogal sedatif bilesenler barindirmaktadir.

Gerec¢ ve Yontemler: 20 saglikli kopek, sahipleri tarafindan doldurulan 15 maddelik davranis anketine
gore toplam puani >10 veya >2 belirgin anksiyete belirtisi tagima kriterleriyle ¢alismaya dahil edildi.
Kopekler rastgele iki gruba ayrildi: VO grubu (n=10) ve HE grubu (n=10). Her gruba, ilgili 6ziit 4 hafta
boyunca oral yolla 1000 mg/10 kg/giin dozunda uygulandi. EEG kayitlari (F3, F4, T3, T4, Cz), davranis
skorlar1 ve serum ornekleri tedavi dncesi ve sonrasi alindi. EEG verileri MATLAB ile analiz edildi.
Serum serotonin, dopamin ve kortizol diizeyleri ticari ELISA kitleri (ELK Biotechnology) ile dl¢iildii.
Bulgular, birey-i¢i kargilagtirmali olarak analiz edildi.

Bulgular: VO grubunda korku (p=0.025), hiperaktivite (p=0.026), asir1 havlama (p=0.020) ve amagsiz
gezinme (p=0.024) skorlarinda anlamli azalma goézlendi. HE grubunda ise korku (p=0.038) ve amagsiz
gezinme (p=0.046) davranmiglarinda anlamh iyilesme saglandi. HE grubunun EEG analizlerinde, teta
bandinda F3, F4, T3, T4; alfa bandinda F3 ve T3 (p<0.05) bolgelerinde anlamli diisiisler saptand.
Serotonin diizeyleri HE grubunda (p=0.017), dopamin diizeyleri VO grubunda (p=0.025) anlamh
sekilde azaldi. Her iki grupta kortizol diizeyleri agisindan anlaml fark izlenmedi.

Sonuc: HE ve VO, kopeklerde anksiyete ile iliskili davranig, EEG ve nérokimyasal parametreleri farkli
mekanizmalarla modiile etmektedir. HE norofizyolojik degisimlerde, VO ise davranigsal iyilesmeye
daha ¢ok yol agmistir. Bu galigma, birey-i¢i karsilastirmali pre-post tasarim ile yiiriitiilmiis olup, plasebo
icermemektedir. Anksiyetesi olmayan bireylerde bu oziitlerin etkilerine iliskin literatiir sinirhidir;
mevcut ¢aligmalar ¢gogunlukla hafif sedatif etkiler bildirmektedir. Bulgular, dogal kaynakli bu 6ziitlerin
tamamlayici bir tedavi segcenegi olabilecegini desteklemektedir.

Anahtar kelimeler: Anksiyete; Valeriana officinalis, Hericium erinaceus; EEG, Norokimya

Bu calisma, Istanbul Universitesi-Cerrahpasa Bilimsel Arastirma Projeleri Birimi (BAP) tarafindan
desteklenmistir. Proje No: TDK-2023-12345.

Calisma, Istanbul Universitesi-Cerrahpasa Veteriner Fakiiltesi Etik Kurulu’nun 22.09.2021 tarihli
2021/36 sayili onay1 ile yuritilmiistiir.
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Multimodal Assessment of Hericium erinaceus and Valeriana
officinalis for Canine Anxiety: Integrating EEG, Neurochemical
Analysis, and Behavioral Surveys
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Aim: This study aimed to multidisciplinary evaluate the effects of Valeriana officinalis (VO) and
Hericium erinaceus (HE) extracts on EEG findings, serum neurotransmitter levels, and behavioral scores
in dogs exhibiting anxiety-related symptoms. It also investigated the potential of these natural extracts
as alternatives to synthetic anxiolytics. HE contains erinacines and hericenones with nootropic effects,
while VO includes valeric acid derivatives that act on the GABAergic system and possess natural
sedative properties.

Materials and Methods: Twenty healthy dogs were enrolled based on a 15-item owner questionnaire
(score >10 or >2 distinct anxiety symptoms). Dogs were randomly assigned to VO (n=10) or HE (n=10)
groups and received 1000 mg/10 kg/day of the respective extract orally for four weeks. EEG recordings
(F3, F4, T3, T4, Cz), behavioral scores, and serum samples were collected pre- and post-treatment. EEG
data were analyzed in MATLAB; serum serotonin, dopamine, and cortisol levels were measured using
ELISA kits (ELK Biotechnology). Data were assessed through within-subject comparisons.

Results: In the VO group, significant reductions were observed in fear (p=0.025), hyperactivity
(p=0.026), excessive barking (p=0.020), and aimless wandering (p=0.024). In the HE group, fear
(p=0.038) and aimless wandering (p=0.046) improved significantly. EEG analysis in the HE group
showed significant decreases in theta power at F3, F4, T3, and T4, and in alpha power at F3 and T3
(p<0.05). Serotonin levels significantly decreased in the HE group (p=0.017), and dopamine levels in
the VO group (p=0.025). No significant differences were observed in cortisol levels in either group.

Conclusion: HE and VO modulate anxiety-related behavioral, EEG, and neurochemical parameters in
dogs via different mechanisms. HE induced more pronounced neurophysiological changes, whereas VO
led to greater behavioral improvement. This study employed a within-subject pre-post design without a
placebo group. Evidence on the effects of these extracts in non-anxious subjects is limited, with existing
studies mostly reporting mild sedative effects. Findings support the potential of these natural extracts as
complementary treatment options.

Keywords: Anxiety; Valeriana officinalis; Hericium erinaceus, EEG, Neurochemistry

This study was supported by the Scientific Research Projects Unit of Istanbul University-Cerrahpasa
(BAP). Project No: TDK-2023-12345.

The study was carried out with the approval of the Istanbul University-Cerrahpasa Faculty of Veterinary
Medicine Ethics Committee (approval no. 2021/36, 22 September 2021).
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Alzheimer Fare Modelinde Degisen Mitokondriyal Dinamikler:
Beyin ve Periferik Kandan Bakis
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Amac: Mitokondriyal disfonksiyon, Alzheimer hastaliginin (AH) gelisiminde merkezi bir rol
oynamaktadir; ancak bu durumun amiloid beta birikimiyle olan iligkisi hald tam olarak
aydmlatilamamigtir. Bu ¢alisma, Alzheimer igin yerlesik bir model olan 5XxFAD transgenik farelerin
periferik kan mononiikleer hiicreleri (PBMC'ler) ve hipokampal dokularindaki mitokondriyal
dinamikleri incelemeyi amaglamaktadir.

Gere¢ ve Yontemler: PBMC’lerde mitokondriyal membran potansiyeli, oksidatif stres ve
mitokondriyal kiitle flow sitometrisi kullanilarak degerlendirildi. Mitokondriyal fiizyon (OPA1, MFN2)
ve fisyon (DRP1, fosfo-DRP1 S616) proteinlerinin ekspresyon diizeyleri, 3, 6 ve 9 aylik yaslardaki
farelerden alinan 6rneklerde Western blot yontemiyle belirlendi. Hipokampal dokudaki mitokondriyal
morfoloji ise transmisyon elektron mikroskobu ile analiz edildi.

Bulgular: Transgenik (TG) farelerde, kontrol grubuna (CTR) kiyasla mitokondriyal dinamiklerde
belirgin degisiklikler gozlemlendi. Hipokampiis dokusunda, fizyon proteinleri (DRP1, fosfo-DRP1
S616) 9. ayda artarken, fiizyon proteinleri (OPA1, MFN2) 6. ve 9. aylarda azaldi. Benzer sekilde, 9 aylik
TG farelerin PBMC’lerinde MFN2 seviyelerinde azalma goriildi. Flow sitometri sonuglar1 PBMC’lerde
ayrica mitokondriyal membran potansiyeli ve kiitlede belirgin bir diisiis oldugunu, buna karsilik
mitokondriyal siiperoksit liretiminin arttigini gosterdi. Elektron mikroskopisiyle yapilan hipokampus
incelemelerinde, géz yasi seklinde mitokondriler, yapisal deformasyonlar ve mitokondri-endoplazmik
retikulum baglantilarinda (MERCs) bozulmalar tespit edildi. Ozellikle TG farelerde mitokondri-ER
temas noktalarinin daha uzak araliklarla yerlestigi gozlendi. Ayrica, VDAC, TOM20 ve PINK1 gibi
temel mitokondriyal proteinlerde hem merkezi (beyin) hem de periferik (kan) dokularda bozulmalar
saptandi.

Sonug: Bulgularimiz, mitokondriyal disfonksiyonun Alzheimer hastaliginin patogenezinde erken
donemde ortaya ¢iktigini ve hem merkezi sinir sistemi hem de periferik kan hiicrelerini etkiledigini
gostermektedir. Bu sistemik mitokondriyal bozulma, hastaligin ilerlemesinde kritik bir rol oynayabilir
ve Alzheimer hastaliinda mitokondriyal dinamikleri hedef alan gelecekteki tedavi yaklasimlar igin
umut vadeden bir hedef olarak degerlendirilebilir.

Anahtar Kelimeler: Mitokondriyal dinamikler, mitokondriyal membran potansiyeli, mitokondriyal
kiitle, MERCs
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Altered Mitochondrial Dynamics in an Alzheimer’s Mouse Model:
Perspectives from Brain and Peripheral Blood
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Aim: Mitochondrial dysfunction plays a central role in the development of Alzheimer’s disease (AD);
however, its association with amyloid beta accumulation remains unclear. This study investigates
mitochondrial dynamics in peripheral blood mononuclear cells (PBMCs) and hippocampal tissue of
5xFAD transgenic mice, an established model of AD.

Materials and Methods: Mitochondrial membrane potential, oxidative stress, and mitochondrial mass
in PBMCs were assessed using flow cytometry. The expression levels of mitochondrial fusion (OPA1,
MFN2) and fission (DRP1, phospho-DRP1 S616) proteins were measured by Western blotting at 3, 6,
and 9 months of age. Ultrastructural mitochondrial morphology in hippocampal tissue was analyzed
using transmission electron microscopy.

Results: Significant alterations in mitochondrial dynamics were observed in transgenic (TG) mice
compared to controls (CTR). Fission proteins (DRP1, phospho-DRP1 S616) were upregulated at 9
months, while fusion proteins (OPA1, MFN2) were downregulated in the hippocampus at 6 and 9
months. A similar reduction in MFN2 levels was noted in PBMCs at 9 months. Flow cytometry further
revealed a marked decrease in mitochondrial membrane potential and mass, accompanied by increased
mitochondrial superoxide production in PBMCs. Electron microscopy of the hippocampus showed
abnormal mitochondrial morphology, including teardrop-shaped mitochondria, structural deformities,
and disrupted mitochondria-ER contacts (MERCs). Notably, mitochondria-associated ER contact sites
were more distantly spaced in TG mice. Additionally, dysregulation of key mitochondrial proteins such
as VDAC, TOM20, and PINK1 was detected in both central and peripheral tissues.

Conclusion: Our findings demonstrate that mitochondrial dysfunction occurs early in AD pathogenesis,
affecting both the central nervous system and peripheral blood cells. This systemic impairment of
mitochondrial dynamics may play a critical role in disease progression and represents a promising target
for future therapeutic interventions in AD.

Keywords: Mitochondrial dynamics, mitochondrial membrane potential, mitochondrial mass, MERCs

102



7. Uluslararasi ve 36. Ulusal Biyofizik Kongresi / 7th International and 36th National Biophysics Congress
3-6 Eylil / September 2025
Bursa Uludag Universitesi / Bursa Uludag University, BURSA, TURKIYE

S32

Hifla Geninin Susturulmasinin Ardindan ATR-FTIR
Spektroskopisi ile Melanoma Kok Hiicrelerindeki
Mitokondrilerin Biyofiziksel Profil Analizi
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Amag: Kanser kok hiicreleri (KKH'ler), kok hiicrelerin farklilasma ve kendini yenileme yetenegine
sahip kanser hiicreleridir ve kanser hiicrelerinin kiiciik bir ylizdesini olusturdugu halde kanserin
agresifliginden biiyiik Ol¢lide sorumludurlar. Kanser hiicrelerinde enerji metabolizmasi bozulur ve
mitokondri metabolik siire¢lerde 6nemli bir rol oynar. Hipoksi indiikleyici faktor 1-alfa (Hifla),
hipoksik kosullarda hiicrelerin hayatta kalmasini saglar. Bu c¢alismada, kizilétesi spektroskopisi ile
Hifla geninin susturulmasinin malign melanom kanser kok hiicrelerinin mitokondrileri iizerindeki
etkisinin aragtirilmasi amaglanmistir.

Gereg¢ ve Yontemler: CD133+ KKH’leri CHL-1 hiicre hattindan akis sitometrisiyle sort edilmistir.
Hifla siRNA, Dharmacon transfeksiyon ajaniyle transfekte edilmistir. Deneylerde CD133+,
CD133+/Hifla- ve CD133- (kok hiicre olmayan kanser hiicreleri) olmak iizere {i¢ hiicre grubu
kullanilmistir. Mitokondriler, mitokondri izolasyon kiti kullanilarak hiicrelerden izole edilmigtir. 2.5 pul
ornekler ATR kristalinin {istiine damlatilarak mitokondriler zayiflatilmis toplam yansima-Fourier
doniisiimii Kizilotesi (ATR-FTIR) spektroskopisiyle analiz edilmistir. Spektral 6n isleme, infrared fark
spektrumu (Student’s t-testi ile), ikinci tiirev, bant alan1 ve ¢ok-degiskenli istatistiksel analizleri 6nceki
calismalarimizdaki gibi gergeklestirilmistir.

Bulgular: Fark spektrumuna gore Hifla susturulmus hiicrelerden isole edilen mitokondride 6zellikle
3000-2800 cm! araligindaki lipit bolgesinde, sirastyla 1660 cm™ ve 1560 ¢cm™’de pik yapan amid I ve
amid II bandindan kaynakli sinyallerde ve 1150-1000 cm™’deki karbonhidrat be fosfat grubu
sinyallerinde daha diisiik absorbans degerleri goriilmektedir. Temel bilesen analizi (PCA) ve hiyerarsik
kiimeleme analizi (HCA) gruplar1 CD133+/Hifla- &CD133+ ve CD133- olarak ayirmistir. Bant alani
analizi lipit, glikojen ve DNA bant alanlarinin CD133+/Hifla- grubunda en diisiik olmasiyla fark
spektrumunun bulgularini desteklemektedir.

Sonu¢: Bu c¢alismada, istatistiksel yontemlerle birlestirilen IR spektroskopisi, CD133+/Hifla-
hiicrelerinin mitokondrilerinin biyofiziksel ve biyokimyasal Ozelliklerini ortaya koyarak malign
melanomdaki kanser metabolizmasi hakkinda bilgi vermistir.

Tesekkiir: Bu ¢alisma Ege Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan
desteklenmistir (proje no: 30755 Hiiseyin AKTUG).

Anahtar kelimeler: Kizilotesi Spektroskopisi; Malign Melanom,; Mitokondri; Kanser Kok Hiicreleri
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Biophysical Profiling of Mitochondria in Melanoma Stem Cells via
ATR-FTIR Spectroscopy after Hifla Gene Silencing

Berrin Ozdil Bay'2, Bensu Riiya Uslu!, Giinnur Giiler!, Hiiseyin Aktug?

! [zmir Institute of Technology, Faculty of Science, Department of Physics, Biophysics
Laboratory,35430-Tiirkiye

2 Siileyman Demirel University, Faculty of Medicine, Department of Histology and Embriology,32200-
Tiirkiye

SEge University, Faculty of Medicine, Department of Histology and Embriology, 35100-Tiirkiye

Aim: Cancer stem cells (CSCs) - cancer cells that have differentiation and self-renewal ability of stem
cells - highly responsible for aggressiveness of cancer, although a small percentage of cancer cells
consist of them. Energy metabolism is disrupted in cancer cells, and mitochondria is highly involved in
metabolic processes. Hypoxia-inducing factor 1-alpha (Hifla) enables survival of cells in hypoxic
conditions. In this study, we aimed to investigate the effect of the silencing of Hifla gene on the
mitochondria of the malignant melanoma cancer stem cells with infrared spectroscopy.

Materials and Methods: CD133+ CSCs were sorted from CHL-1 cell line using flow-cytometry. Hifla
siRNA was transfected with Dharmacon transfection agent. Three cell groups were used in experiments
as CD133+, CDI133+/Hifla-, and CD133- (non-CSCs). Mitochondria of the cells were isolated via
mitochondria isolation kit. Mitochondria were analyzed with attenuated total reflectance-Fourier
transform infrared (ATR-FTIR) spectroscopy by placing 2.5 ul of sample on ATR crystal. Spectral
preprocessing, IR-difference spectrum with Student’s t-test, second-derivative, band area, and
multivariate statistical analyses were performed as in our previous studies.

Results: Mitochondria isolated from Hifla silenced cells show lower absorbance values from other
groups mainly in the lipid region 3000-2800 cm™!, amide I and amide II band signals peaked at 1660
cm” and 1560 cm respectively, and at 1150-1000 cm™ (carbohydrate and phosphate group signals)
according to difference spectra. Principal component analysis (PCA) and hierarchical clustering analysis
(HCA) separates groups as CD133+/Hifla- &CD133+ and CD133-. Band area analysis has supported
the findings of difference spectra as lipid, glycogen, and DNA band areas of CD133+/Hifla- group are
the lowest.

Conclusion: In this study, IR spectroscopy combined with statistical methods revealed biophysical and
biochemical characteristics of the mitochondria of CD133+/Hifla- cells giving insights regarding cancer
metabolism in malignant melanoma.

Acknowledgements: This work was funded by the Ege University Scientific Research Projects
Coordination Unit (project no: 30755 to Hiseyin AKTUG).

Keywords: Infrared Spectroscopy; Malignant Melanoma,; Mitochondria; Cancer Stem Cells

104



7. Uluslararasi ve 36. Ulusal Biyofizik Kongresi / 7th International and 36th National Biophysics Congress
3-6 Eylil / September 2025
Bursa Uludag Universitesi / Bursa Uludag University, BURSA, TURKIYE

S33

Endometriozisin Malign Transformasyonunda inflamatuar
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Amac: Endometriozis, endometrium benzeri dokularin uterus disinda ektopik olarak yerlesimiyle
tanimlanan, kronik inflamasyon ve dstrojen bagimliligi ile karakterize kompleks bir hastaliktir. Ozellikle
over yerlesimli endometriozis vakalarinda, kronik inflamasyon, Ostrojenik uyarim, DNA hasar1 ve
epigenetik degisikliklerle malign transformasyon riski artar. Bu calismanin amaci, endometriozisin
malign transformasyona yatkinliginda rol oynayan baslica molekiiler faktorlerin over kanseri
hiicrelerine etkisinin in vitro diizeyde incelemektir.

Gere¢ ve Yontemler: Calismada, insan endometrial adenokarsinom kdkenli Ishikawa hiicre hatti ile
serdz over karsinomu kdkenli OVCAR-3 hiicreleri %10 fetal bovin serumu (FBS) igeren RPMI-1640
medyumunda 37 °C’de ve %5 CO: kiiltiire edildi. Uygulamalar serum aglig1 sonras1 gergeklestirildi.
Hiicreler sonra: IL-6, IL-10, IL-12, Ostrojen, VEGF-A, EGF ile 24 saat muamele edildi. Uygulama
sonunda analizler i¢in hiicre siipernatanlari ve hiicre peletleri toplandi. Hiicre proliferasyonu, MTT (3-
(4,5-Dimethylthiazol-2-y1)-2,5-Diphenyltetrazolium Bromide; Sigma-Aldrich, M2128) testi ile
degerlendirildi. Hiicre invazyon kapasitesi, Matrigel kapli Transwell hiicre gecirgenlik sistemi
kullanilarak belirlendi (Corning Costar, 3422). Biitiin deney sonuglar1 tek yonlii Anova testi ile analiz
edilmistir.

Bulgular: IL-6, IL-10, IL-12, ostrojen, VEGF-A ve EGF ile muamele edilen Ishikawa ve OVCAR-3
hiicre hatlarinda, kontrol gruplarima kiyasla hiicre proliferasyonunda anlamli diizeyde artis
gdzlemlenmistir (p<0.05). Ozellikle IL-6 ve dstrojen uygulamalarinin, her iki hiicre hattinda da
proliferatif cevabi en giiclii sekilde indiikledigi belirlenmistir. invazyon analizleri sonucunda ise, IL-6,
VEGF-A ve EGF uygulanan hiicrelerde invazyon kapasitesinin arttig1; bu artisin 6zellikle OVCAR-3
hiicre hattinda daha belirgin oldugu gézlenmistir. IL-10’un da hiicre gogiinii destekleyici etkisi oldugu,
IL-12’nin ise bu etkileri sinirlayici yonde davrandig: tespit edilmistir.

Sonug¢: Endometriozis benzeri mikrosimiilasyon ortaminda kiiltlirlenen endometrial hiicrelerden salinan
faktorlerin, over kanseri hiicre hattt olan OVCAR-3 ile etkilesime girdiginde hiicre sayisinda ve hiicre
hareketliliginde belirgin artisa yol agtig1 gozlenmistir. Bu durum, endometriozis ortaminin, over kanseri
hiicreleri iizerinde proliferatif ve invaziv uyarimi destekleyen bir mikrogevre olusturdugunu
diisiindiirmektedir.

Anahtar kelimeler: Endometriozis, Sitokinler, 3 Boyutlu Hiicre Kiiltiirii, EGFR, VEGF

Tesekkiir: Bu calisma Marmara Universitesi Bilimsel Arastirma Projeleri Komisyon Baskanhg
tarafindan 11435 proje numarasi ile desteklenmistir.
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Factors in the Malignant Transformation of Endometriosis
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Aim: Endometriosis is a complex disease characterized by the ectopic implantation of endometrium-
like tissues outside the uterus, marked by chronic inflammation and estrogen dependency. particular, in
ovarian endometriosis cases, chronic inflammation, estrogenic stimulation, DNA damage, and
epigenetic alterations increase the risk of malignant transformation. This study aimed to investigate the
effects of key molecular factors involved in endometriosis-associated malignant transformation on
ovarian cancer cells in vitro.

Materials and Methods: The Ishikawa cell line and OVCAR-3 cell line were cultured in RPMI-1640
medium supplemented with 10% FBS at 37°C in a 5% CO- atmosphere. All treatments were conducted
following serum starvation. Cells were treated with IL-6, IL-10, IL-12, estrogen, VEGF-A, and EGF for
24 hours. Cell supernatants and pellets were collected for analysis. Cell proliferation was assessed using
the MTT assay (Sigma-Aldrich, M2128). Cell invasion capacity was determined using the Matrigel-
coated Transwell permeability system (Corning Costar, 3422). All experimental results were analyzed
with one-way ANOVA test.

Results: A significant increase in cell proliferation was observed in both Ishikawa and OVCAR-3 cell
lines treated with IL-6, IL-10, IL-12, estrogen, VEGF-A, and EGF compared to control groups (p<0.05).
IL-6 and estrogen were identified as the most potent stimulators of proliferative response in both cell
lines. Cells treated with IL-6, VEGF-A, and EGF showed enhanced invasion capacity, which was
particularly prominent in the OVCAR-3 cell line. IL-10 was also found to support cell migration, while
IL-12 exhibited a limiting effect on these responses.

Conclusion:It was observed that factors secreted from endometrial cells cultured in an endometriosis-
like microsimulation environment led to a significant increase in cell number and motility when
interacting with OVCAR-3. These findings suggest that the endometriosis microenvironment may
promote a proliferative and invasive stimulus on OVCAR-3.

Keywords: Endometriosis, Cytokines, 3D Cell Culture, EGFR, VEGF
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Amagc: Candida glabrata, firsat¢1 enfeksiyonlara neden olan, antifungal ajanlara kars1 direng gelistirme
kapasitesi yiiksek bir maya tiiriidiir. Vajinal mikrobiyotada yer alan Laktobasil tiirlerinin C. glabrata’nin
patojenitesini baskilayici rolii iyi bilinmektedir. Caligmamiz, Laktobasil mikrogevresinin, C. glabrata’
nin adezyon ve biyofilm olusturma yetenegi iizerindeki etkilerini arastirmayi hedeflemektedir.
Hipotezimiz; Laktobasil mikrogevresinin C. glabrata’nin konak hiicreye tutunmasimmi ve biyofilm
olusturarak enfektif hale gelmesini azaltabilecegi yoniindedir. Ayrica bu ¢alismada, C. glabrata’ nin
biyofilm olusturma siirecini adezyondan sorumlu EPA1 geni lizerinden inceleyerek, bu siirece katki
saglayan sinyal iletim yolaklarini da agiklamay1 hedeflemekteyiz.

Gerec¢ ve Yontemler: Endometriyal hiicre hatlar1 kullanilarak olusturulan in vitro hiicre modelinde,
cesitli biyolojik mikrocevrelerin uygulanmasiyla sekiz farkli deney grubu olusturulmustur. Fungal
ajanlarin endometriyal hiicrelerle etkilesiminin daha kontrollii olmasi amaciyla, C. glabrata ve C.
albicans suglar1 diger ajanlara kiyasla bir giin gecikmeli olarak hiicrelere eklenmistir. Bu modelde
C.glabrata ve C. albicans enfeksiyonu Oncesinde hiicrelere L. crispatus ve L. reuteri mikrogevreleri
uygulanmigtir. Deneysel siirecin sonunda, her bir grubun biyofilm olusumu, adezyon kapasitesi ve hiicre
canliligit MTT yontemi ile analiz edilmis, deneyler 3 kere tekrar edilmistir. Adezyon deneyleri kristal
viyole boyamasi ile ImajJ programinda hesaplanmistir. Elde edilen veriler, gruplar arasi karsilastirmalar
icin tek yonlii ANOVA testi ile analiz edilmis, anlamli fark goriilen gruplar arasinda farkliliklar
belirlemek amaciyla Tukey post-hoc testi uygulanmistir. P<0.05 anlamlilik diizeyi olarak kabul
edilmistir.

Bulgular: Kontrol grubumuzda endometriyal hiicrelerin canliligi gézlemlenirken, L. reuteri uygulamasi
kontrol grubuna kiyasla daha diisiik hiicre canlilig1 gostermistir. L. crispatus uygulamasi ise kontrol
grubuyla benzer canlilik diizeyine sahip olmustur. Bununla birlikte, L. reuteri ve L. crispatus birlikte
uygulandiginda, hiicre canlilig1 kontrol grubuna kiyasla anlamli derecede artmistir. Ayrica, C. glabrata'
nin enfektif 6zelliklerinden biri olan biyofilm olusturma ve konak hiicreye tutunma yeteneginin,
uygulanan ajanlar sayesinde azaldig1 gézlemlenmistir. Bu etkinin molekiiler temeli olarak EPA1 gen
ekspresyonunun adezyonda énemli rol oynayabilecegi hipotez edilmektedir ve bu hedefin, ileri faz
calismalarda daha detayli olarak incelenmesi planlanmustir.

Sonug: Sonug olarak, ¢alismamiz Laktobasil suslarinin C. glabrata’ nin biyofilm olusumu ve adezyon
kapasitesi iizerindeki baskilayici etkisini ortaya koymaktadir. Bulgularimiz, C. glabrata’ nin
patojenitesini azaltmaya yonelik probiyotik uygulamalarin etkinligini desteklemekte, biyofilm
olusumu ile adezyona kars1 dogal ve diisiik yan etkili stratejilerin gelistirilmesi igin temel
olusturmaktadir.

Anahtar kelimeler: Adezyon; C. Glabrata; Endometriyal Hiicre Modeli; Laktobasil; Probiyotik Etki
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Aim: Candida glabrata is a yeast species with a high capacity to develop resistance to antifungal agents
and is known to cause opportunistic infections. The inhibitory role of Lactobacillus species, which are
part of the vaginal microbiota, on the pathogenicity of C. glabrata is well established. This study aims
to investigate the effects of the Lactobacillus microenvironment on the adhesion and biofilm-forming
ability of C. glabrata. Our hypothesis is that the Lactobacillus microenvironment may reduce C.
glabrata's adhesion to host cells and its ability to become infectious through biofilm formation.
Additionally, this study seeks to examine the role of the EPA1 gene, which is associated with adhesion,
in the biofilm formation process of C. glabrata, and to elucidate the potential involvement of related
signaling pathways.

Materials and Methods: An in vitro model was established using endometrial cell lines, and eight
different experimental groups were created by applying various biological microenvironments. To
ensure a more controlled interaction between the fungal agents and endometrial cells, C. glabrata and
C. albicans strains were added to the cells one day later than the other agents. Prior to infection with C.
glabrata and C. albicans, Lactobacillus crispatus and Lactobacillus reuteri microenvironments were
applied to the cells. At the end of the experimental process, biofilm formation, adhesion capacity, and
cell viability of each group were analyzed using the MTT assay, and the experiments were repeated
three times. Adhesion was assessed via crystal violet staining and quantified using ImageJ software. The
obtained data were analyzed using one-way ANOVA for comparisons between groups. Tukey post-hoc
test was applied to identify the differences between the groups with significant variation. A significance
level of p<0.05 was considered.

Results: While the control group demonstrated normal endometrial cell viability, L. reuteri application
resulted in reduced viability compared to the control. On the other hand, L. crispatus exhibited a similar
level of cell viability to the control group. Interestingly, the co-application of L. reuteri and L. crispatus
significantly increased cell viability compared to the control. Furthermore, the ability of C. glabrata to
form biofilms and adhere to host cells—key factors in its pathogenicity—was observed to be reduced
by the applied agents. It is hypothesized that this effect may be mediated through suppression of the
EPA1 gene, which plays a crucial role in adhesion. Further investigations are planned to explore this
target in greater molecular detail in future studies.

Conclusion: In conclusion, our study demonstrates the suppressive effect of Lactobacillus strains on
the biofilm formation and adhesion capacity of C. glabrata. Our findings support the potential of
probiotic-based interventions to reduce C. glabrata pathogenicity and provide a foundation for the
development of natural, low-side-effect strategies targeting adhesion and biofilm formation.

Keywords: Adhesion; C. Glabrata;, Endometrial Cell Model; Lactobacillus; Probiotic Effect
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Amac: Meme kanseri, diinya genelinde kadinlarda en sik goriilen kanser tiirlerinden biridir. Mevcut
kemoterapotik ajanlarin sinirli etkinligi, yiiksek toksisitesi ve ilag direnci gibi problemler, yeni ve daha
etkili antikanser molekiillerin gelistirilmesini gerekli kilmaktadir. Son yillarda, 6zellikle heterosiklik
bilesiklerin farmakolojik aktiviteleri dikkat ¢ekmis; triazol, hidrazon ve pirazolin gibi yapilar yeni ilag
tasariminda onemli bir yer edinmistir. Literatiirde bu yapilar1 igeren bilesiklerin antikanser etki
gosterdigi birgok calisma ile ortaya konmustur. Bu dogrultuda, pirazolin tiirevlerinin antikanser
potansiyeli, hedefe yonelik tedavi yaklagimlari agisindan {imit vadeden bir aragtirma alani haline
gelmistir.

Gerec ve Yontemler: Bu calismada MDA-MB-231 insan meme kanseri hiicreleri; yapisinda pirazolin,
triazol ve hidrazon gruplarini bir arada bulunduran ‘’3-Metil-4-[(2,4-dihidro-4-fenil-1,2,4-triazol-3-
tiyon-5-il)fenilhidrazono]-2-pirazolin-5-on” adli bilesigin 0-100 uM arasindaki konsantrasyonlari ile 24
saat siireyle inkiibe edilmistir. Hiicre canlilig1 tizerindeki etkileri, CCK-8 (Cell Counting Kit-8) testi ile
degerlendirilmistir. Apoptoza ugrayan hiicreler, Annexin V/PI boyama yontemi ile belirlenmis ve
floresan mikroskop araciligiyla analiz edilmistir. Hiicre go¢ kapasitesini degerlendirmek amaciyla
wound healing (yara iyilesmesi) testi uygulanmis; ¢izik olusturulduktan sonraki iyilesme siireci takip
edilmistir. Proliferasyon potansiyeli ise koloni olugum testi ile belirlenmis ve hiicrelerin klonal ¢ogalma
yetenekleri karsilastirilmistir.  Elde edilen veriler GraphPad Prism 6 programi kullanilarak
degerlendirilmis, istatistiksel analizde t-testi uygulanmis ve p<0.05 degeri anlamli kabul edilmistir.

Bulgular: MDA-MB-231 hiicreleriyle 24 saatlik inkiibasyon sonucunda, 2-pirazolin-5-on tiirevi
bilesigin hiicre canliligin1 konsantrasyona bagli olarak azalttigi gézlemlenmis (p<<0.05) ve IC50 degeri
16 uM olarak belirlenmistir. Bu konsantrasyonda uygulanan bilesik, apoptozu etkin sekilde indiiklemis;
hiicrelerin koloni olusturma potansiyelini anlamli diizeyde ( p <0.01) azaltmisg ve hiicre gogii kapasitesini
ise istatistiksel olarak son derece anlamli bir sekilde (p < 0.0001) sinirlamistir.

Sonug: Bu ¢alisma, 2-pirazolin-5-on tiirevi bilesigin, agresif 6zellikler tasiyan MDA-MB-231 meme
kanseri hiicreleri iizerinde belirgin apoptotik ve antiproliferatif etkiler gdsterdigini ortaya koymustur.
Elde edilen bulgular, bu bilesigin gelecekte hedefe yonelik antikanser tedavilerde potansiyel bir aday
olarak degerlendirilmesine gii¢lii bir zemin hazirlamaktadir.

Bu ¢alisma Kiitahya Saglik Bilimleri Universitesi tarafindan desteklenmistir (TSA-2023-132).

Anahtar Kelimeler: Pirazolin; meme kanseri; hiicre canliligi; apoptoz.
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Aim: Breast cancer is one of the most common types of cancer among women worldwide. The limited
efficacy, high toxicity, and drug resistance associated with current chemotherapeutic agents necessitate
development of new and more effective anticancer molecules. In recent years, pharmacological activities
of heterocyclic compounds have attracted significant attention; structures such as triazole, hydrazone,
and pyrazoline have gained importance in new drug design. Numerous studies in literature have
demonstrated anticancer effects of compounds containing these structures. Thus, pyrazoline derivatives
have emerged as promising agents for targeted cancer therapy.

Materials and Methods: In this study, MDA-MB-231 human breast cancer cells were incubated for 24
hours with various concentrations (0—100 uM) of 3-Methyl-4-[(2,4-dihydro-4-phenyl-1,2,4-triazol-3-
thione-5-yl)phenylhydrazono]-2-pyrazoline-5-one, a compound containing pyrazoline, triazole, and
hydrazone moieties. Cell viability was assessed using Cell Counting Kit-8 (CCK-8) assay. Apoptotic
cells were identified through Annexin V/PI staining and analyzed using fluorescence microscopy. The
wound healing assay was performed to evaluate cell migration capacity by monitoring the closure of a
scratch created on cell monolayer. Additionally, colony formation assay was used to assess the clonal
proliferative ability of cells. Data were analyzed using GraphPad Prism 6 software, and statistical
significance was determined by t-test, with p<0.05 considered significant.

Results: After 24 hours of incubation with MDA-MB-231 cells, 2-pyrazoline-5-one derivative was
found to reduce cell viability (p<0.05) in a concentration-dependent manner, with an IC50 value
calculated as 16 pM. At this concentration, the compound effectively induced apoptosis, significantly
reduced colony formation capacity (p<0.01), and markedly limited their migration capacity
(»<0.0001).

Conclusion: This study demonstrated that 2-pyrazoline-5-one derivative exhibits pronounced apoptotic
and antiproliferative effects on highly aggressive MDA-MB-231 breast cancer cell line. These findings
provide a strong rationale for considering this compound as a promising candidate in development of
future targeted anticancer therapies.

This study was supported by Kiitahya Health Sciences University (TSA-2023-132).

Keywords: Pyrazoline; breast cancer; cell viability; apoptosis.
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Amac: Bu ¢alismanin amaci, fiyorbid-a (PHa) aracili fotodinamik terapi (FDT), sonodinamik terapi
(SDT) ve sonofotodinamik terapinin (SFDT) MIA PaCa-2 pankreas kanseri hiicre hatti iizerindeki
antitiimor etkilerini ve bu etkilerin mekanizmasini incelemektir. SFDT, hem 151k hem de sesle aktive
edilen duyarlilastirici ajanlar kullanarak gelistirilen yeni bir kombinasyon tedavisidir. Pankreas kanseri,
agresif seyri, erken metastaz egilimi ve kemoterapi/radyoterapiye direng gelisimi nedeniyle en 6liimciil
kanser tiirlerinden biri olarak kabul edilmektedir. Mevcut tedavi segeneklerinin sinirli olmasi, bu alanda
yeni yaklagimlar1 zorunlu kilmaktadir.

Gere¢ ve Yontemler: Bu baglamda, ¢calismada MIA PaCa-2 hiicreleri farkli PHa konsantrasyonlariyla
inkiibe edilerek 0,5 W/cm? ultrason ve/veya 0,5 mJ/cm? 1gikla uyarilmistir. Hiicre canliligit MTT testi ile
degerlendirilmis, apoptoz diizeyleri Hoechst 33342 ve Propidium iyodiir boyamalariyla incelenmistir.
Whnt sinyal yolagina ait protein ekspresyonlar1 (Cell Signalling Technology) western blot yontemiyle,
biyokimyasal belirtecler ise ELISA kitleriyle analiz edilmistir.

Bulgular: Isik veya ultrason uygulamalarinin tek basina hiicreler tizerinde anlamli bir etki olusturmadigi
belirlenmistir. Bununla birlikte, tedavi gruplarinda, ozellikle sonofotodinamik terapi (SFDT)
uygulamasinda hiicre canliliginda istatistiksel olarak anlamli diizeyde azalma gozlenmistir. Apoptoz
belirteclerine yonelik boyama analizlerinde, tedavi gruplarinda apoptotik hiicre sayisinda kontrol
grubuna kiyasla artig tespit edilmistir. Western blot analizleri sonucunda ise Wnt3a, Wnt5a/b, Wntl1 ve
B-katenin protein ekspresyon diizeylerinde belirgin azalmalar saptanmistir. Ayrica, tedavi sonrasinda
hiicrelerde reaktif oksijen tiirlerinin (ROS) seviyelerinde artis oldugu ortaya konulmustur. Elde edilen
verilerin degerlendirilmesinde GraphPad istatistik programi kullanilmig, Dunnett’s multiple
comparisons testi uygulanmistir. Kontrol gruplari ile karsilastirildiginda, p<0.05 degerine sahip sonuglar
istatistiksel olarak anlamli kabul edilmistir.

Sonug: PHa-aracili SFDT, hem apoptotik mekanizmalar aktive etmekte hem de Wnt sinyal yolagini

baskilamaktadir. Bu ¢alisma, SFDT nin pankreas kanseri tedavisinde etkili ve umut verici bir alternatif
olabilecegini ortaya koymaktadir.

Anahtar kelimeler: Sonodinamik Terapi;, Fotodinamik Terapi; Sonofotodinamik Terapi; Pankreas
Kanseri; Fiyorbid-a; Wnt sinyal yolagi.
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Aim: This study aimed to investigate the antitumor effects and underlying mechanisms of photodynamic
therapy (PDT), sonodynamic therapy (SDT), and sonophotodynamic therapy (SPDT) mediated by
Phorbide-a (PHa) on the MIA PaCa-2 pancreatic cancer cell line. SPDT is a novel combinatorial
therapeutic approach that employs sensitizing agents activated by both light and ultrasound. Pancreatic
cancer is considered one of the deadliest malignancies due to its aggressive progression, early metastatic
potential, and the development of resistance to chemotherapy and radiotherapy. The limitations of
current treatment options necessitate the exploration of innovative therapeutic strategies.

Materials and Methods: In this context, MIA PaCa-2 cells were incubated with various concentrations
of PHa and subsequently exposed to ultrasound (0.5 W/cm?) and/or light (0.5 mJ/cm?). Cell viability
was evaluated using the MTT assay, while apoptotic levels were assessed via Hoechst 33342 and
Propidium lodide staining. Protein expression levels related to the Wnt signaling pathway (Cell
Signaling Technology) were analyzed using western blotting, and biochemical markers were measured
with ELISA Kkits.

Results: Light or ultrasound alone did not produce a statistically significant effect on cell viability.
However, a significant reduction in cell viability was observed in the treatment groups, particularly in
the SPDT group. Apoptotic staining revealed an increase in the number of apoptotic cells compared to
the control group. Western blot results showed marked decreases in the expression levels of Wnt3a,
Wnt5a/b, Wntl1, and B-catenin. Additionally, increased levels of reactive oxygen species (ROS) were
detected following treatment. Data were analyzed using GraphPad software with Dunnett’s multiple
comparisons test, and results with p-values < 0.05 were considered statistically significant.

Conclusion: PHa-mediated SPDT activates apoptotic mechanisms and suppresses Wnt signaling,
suggesting it as a promising and effective alternative therapy for pancreatic cancer.

Keywords: Sonodynamic Therapy; Photodynamic Therapy; Sonophotodynamic Therapy, Pancreas
Canser,; Pheophorbide-a; Wnt signalling.
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Amag: Uclii negatif meme kanseri (TNBC), meme kanseri alt tipleri arasinda 6zgiin bir grubu temsil
eder ve agresif dogasi ile sinirh tedavi hedefleri nedeniyle kotii klinik sonuglarla karakterizedir. TNBC
vakalarinin %75’inde tiimor proteini pS3 (TP53) mutasyonlar1 goriiliirken, fare ¢ift dakika 2 homologu
(MDM2) ve fare ¢ift dakika 4 homologunun (MDM4) es zamanl1 agir1 ekspresyonu, p53 aracili timor
baskilama mekanizmalarin1 daha da zayiflatarak terapétik dirence ve azalmis hasta sagkalimina katkida
bulunmaktadir. Bu ¢alismada ti¢lii negatif meme kanserinde goriilen apoptotik direncin MDM2/MDM4
dual inhibitorii RO5963 ve yiiksek frekansli elektromanyetik dalgalar {ireten soguk atmosferik plazma
(CAP) kombinasyonuyla asilmasi amaglanmistir.

Gere¢ ve Yontemler: Bu ¢alismada, murin 4T1 TNBC hiicre hatt1 kullanilmistir. Hiicreler, dnceden
WST-1 ile yapilan sitotoksisite analizleri sonucunda belirlenen ICso konsantrasyonundaki RO5963 (23.3
uM) ile ve/veya her biri 30 saniye siiren iki ayr1 maruziyet seklinde soguk atmosferik plazma (CAP)
uygulamasi ile 24 saat siireyle tedavi edilmistir. Tedavi sonrasi hiicre 6liim mekanizmalarinin
degerlendirilmesi amaciyla Annexin V-FITC ve propidyum iyodiir (P]) ile ¢ift boyama yapilmis ve akim
sitometrisi kullanilarak analiz edilmistir.

Bulgular: Tekli tedaviler, tedavi edilmemis kontrol gruplarina kiyasla anlamli apoptoz indiiklemistir:
RO5963 monoterapisi hiicre oliimiint %4.42+0.05’ten %11.2020.1’e yiikseltmistir (p<0.001), plazma
tedavisi ise %12.71+0.07 apoptoz saglamistir (p<0.001). Kombinasyon tedavisi, %19.13+£0.1 apoptoz
ile sitotoksik etkinlikte belirgin bir artis gdstermistir; bu oran, kontrol grubuna gore 4.3 kat artig
(p<0.001) ve RO5963 monoterapisine gore %71 daha fazla etkinlik gostermektedir. Mekanistik analiz,
farkli hiicre 6liim yolu tercihlerine isaret etmistir: RO5963 esas olarak nekroptozis (%11.10+0.08)
indiiklerken, CAP apoptoz mekanizmalarim tercihli olarak aktive etmistir. Kombinasyon tedavisi her
iki yolu da ayn1 anda devreye sokarak tamamlayici etki gostermistir.

Sonug: Bu bulgular, RO5963 ve CAP tedavisinin, TNBC hiicrelerinde farkli fakat tamamlayici hiicre
6liim yollari araciligiyla sinerjistik antikanser aktivite gosterdigini ortaya koymaktadir. Bu kombinasyon
stratejisi, TNBC hiicrelerinde goriilen apoptotik direnci agmak i¢in yeni ve mekanistik bir yaklagim
sunmaktadir.

Anahtar kelimeler: Uclii negatif meme kanseri, MDM2/MDM4 dual inhibitérii, soguk atmosferik
plazma, sinerjistik tedavi, apoptoz direnci

113



7. Uluslararasi ve 36. Ulusal Biyofizik Kongresi / 7th International and 36th National Biophysics Congress
3-6 Eylil / September 2025
Bursa Uludag Universitesi / Bursa Uludag University, BURSA, TURKIYE

S37

An Alternative Strategy to Apoptotic Resistance in Triple-Negative

Breast Cancer: Combination of MDM2/MDM4 Inhibitor and Cold

Atmospheric Plasma Generating High-Frequency Electromagnetic
Waves

Berrak Kurt!, Handan Kayhan?, Muhammed Sait Bekar?, Sanem Gokgen*

!General Directorate of Agricultural Research and Policies, Ankara, Tiirkiye.

? Gazi University Faculty of Medicine, Department of Adult Hematology, Ankara, Tiirkiye.
SAnkara Training and Research Hospital, Department of Internal Medicine, Ankara, Tiirkiye.
‘Gazi University Faculty of Medicine, Department of Adult Hematology, Ankara, Tiirkiye.

Aim: Triple-negative breast cancer (TNBC) represents a distinct subtype among breast cancers,
characterized by poor clinical outcomes due to its aggressive nature and limited therapeutic targets.

TP53 mutations are observed in approximately 75% of TNBC cases. Simultaneous overexpression of
murine double minute 2 (MDM?2) and murine double minute 4 (MDM4) further weakens p53-mediated
tumor suppression, contributing to therapeutic resistance and reduced patient survival. This study aimed
to overcome apoptotic resistance in TNBC through the combination of the dual MDM2/MDM4 inhibitor
RO5963 and cold atmospheric plasma (CAP), which generates high-frequency electromagnetic waves.

Materials and Methods: Murine 4T1 TNBC cell line was used in this study. Cells were treated for 24
hours with RO5963 at its ICso concentration (23.3 uM), as determined by prior WST-1 cytotoxicity
assays, and/or CAP exposure administered twice for 30 seconds each. Following treatment, cell death
mechanisms were evaluated via dual staining with Annexin V-FITC and propidium iodide (PI), and
analyzed using flow cytometry.

Results: Individual treatments induced significant apoptosis compared to untreated controls: RO5963
monotherapy elevated cell death from 4.42+0.05% to 11.20+=0.1% (p<0.001), while CAP treatment
achieved 12.71+£0.07% apoptosis (p<0.001). The combination regimen demonstrated enhanced
cytotoxic efficacy, attaining 19.13+0.1% apoptosis, representing a 4.3-fold increase relative to controls
(p<0.001) and 71% greater efficacy compared to RO5963 monotherapy. Mechanistic analysis revealed
distinct cell death pathway preferences: RO5963 predominantly induced necroptosis (11.10+0.08%),
whereas CAP preferentially activated apoptotic mechanisms. The combination treatment engaged both
pathways concurrently, suggesting complementary modes of action.

Conclusion: These findings demonstrate that RO5963 and CAP exhibit synergistic anticancer activity
in TNBC cells via distinct yet complementary cell death mechanisms. This combination strategy offers

a novel mechanistic approach to overcoming apoptotic resistance in TNBC.

Keywords: Triple-negative breast cancer, MDM2/MDM4 inhibitor, cold atmospheric plasma,
synergistic therapy, apoptotic resistance
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Insan Kolon Kanseri Hiicrelerinde Radyofrekans Alan Maruziyetinden
Kaynakh Oksidatif Dna Hasarinda MikroRNA’lar

Sedat Ergin', Arin Tomruk!

'Gazi Universitesi Tip Fakiiltesi Biyofizik Anabilim Dali

Amac: Radyo frekansi (RF) alanlarinin canli sistemler tizerindeki olasi biyolojik etkileri, hem fiziksel
hem de ¢evresel uyarilar olarak degerlendirilmekte ve kanser olusumuna (karsinogenez) olas1 katkilari,
bilimsel tartismalarin konusu olmaya devam etmektedir. Ozellikle DNA onarim mekanizmalar
tizerindeki olasi etkileri ve apoptozun (programli hiicre 6liimii) diizenlenmesindeki rolleri biiyiik 6nem
tagimaktadir. Calismamizda, RF alanlarin 6zellikle bu kritik hiicresel siireclerdeki potansiyel fiziksel
etkilerini arastirmay1 amagladik. Fiziksel bir uyarinin biyolojik bir cevaba doniismesi siirecinde; gen
diizenleyici kiigik RNA molekiilleri olan MikroRNA’larin (miRNA’lar) etkisi olup olmadigini
aciklamaya calistik.

Gere¢ ve Yontemler: Calismada, insan kolon kanseri (HT-29) hiicre hatt1 kullanildi. Kolon kanseri
hiicreleri farkli frekanslarda RF-EM alanlara (2450 MHz ve 2600 MHz) farkli siirelerde (24 ve 48 saat)
CO: inkiibator icerisinde maruz birakildi. RF-EM alan mazruziyetlerinin hemen sonrasinda ticari olarak
temin edilen kitler yardimiyla total RNA izolasyonu ve cDNA sentezi yapildi. Oksidatif DNA hasarina
0zgli belirlenen miRNA’ larin (hsa-miR-149-3p, hsa-miR-615-3p ve hsa-miR-1260b) gen ifadelenme
diizeyleri kantitatif olarak RT-qPCR yontemiyle analiz edildi.

Bulgular: Istatistiksel analiz sonuglarina gore, iki yonlii varyans analizinde incelenen ii¢ miRNA nin
higbirinde istatiksel olarak anlamli bir degisim saptanmadi (p > 0.05). Ancak bagimsiz t testi sonuglari,
2600 MHz - 48 saat maruziyet grubunda kendi negatif kontrol grubuna kiyasla, hsa-miR-149-3p i¢in
istatistiksel olarak anlamli bir azalma oldugunu gosterdi (p < 0.05).

Sonug: Elde edilen bulgular, RF-EM alanlarin miRNA ifadesi iizerinde frekans ve siireye bagl olarak
degisebilecek etkilerin olusabilecegini ortaya koymaktadir. Ancak bu etkinin, ilgili miRNA’larin
hedefledigi mRNA'lar araciligryla hangi biyolojik siirecleri etkiledigi ve bu etkilerin protein diizeylerine
yansiylp yansimadigi gibi konularin aydinlatilmasi i¢in daha kapsamli ¢aligmalara ihtiyag
duyulmaktadir.

Anahtar kelimeler: RF, HT-29, miRNA

115



7. Uluslararasi ve 36. Ulusal Biyofizik Kongresi / 7th International and 36th National Biophysics Congress
3-6 Eylil / September 2025
Bursa Uludag Universitesi / Bursa Uludag University, BURSA, TURKIYE

S38

MicroRNAs In Oxidative Dna Damage Induced By Radiofrequency Field
Exposure In Human Colon Cancer Cells

Sedat Ergin', Arin Tomruk!

'Gazi Universitesi Tip Fakiiltesi Biyofizik Anabilim Dali

Aim: The biological effects of radio frequency (RF) fields considered both physical and environmental
stimuli on living systems, and their potential contribution to carcinogenesis, remain topics of scientific
controversy. Of particular importance are their possible impacts on DNA repair mechanisms and their
role in the regulation of apoptosis. In this context, our study aims to investigate the potential physical
influence of RF fields, specifically in relation to these critical cellular processes. Furthermore, we sought
to elucidate whether microRNAs (miRNAs)—small non-coding RNA molecules that regulate gene
expression—may play a role in mediating the biological responses triggered by physical stimuli such as
RF exposure.

Materials and Methods: In this study, a human colon cancer cell line (HT-29) was used. The colon
cancer cells were exposed to RF-EM fields at different frequencies (2450 MHz and 2600 MHz) and
exposure durations (24 and 48 hours) in a CO: incubator. Following RF-EM field exposure, total RNA
was isolated and cDNA synthesised using commercially available kits. The gene expression levels of
miRNAs specific to oxidative DNA damage (hsa-miR-149-3p, hsa-miR-615-3p, and hsa-miR-1260b)
were quantitatively analysed using RT-qPCR.

Results: According to statistical analysis, two-way ANOVA revealed no statistically significant
changes in any of the three miRNAs examined (p > 0.05). However, independent t-test results showed
a statistically significant decrease in hsa-miR-149-3p expression in the 2600 MHz - 48-hour exposure
group compared to its negative control (p < 0.05).

Conclusion: The findings suggest that RF-EM fields may have frequency- and exposure duration-
dependent effects on miRNA expression. However, more comprehensive studies are required to clarify
which biological processes are affected through the mRNAs targeted by these miRNAs and whether

these effects are reflected at the protein level.

Keywords: RF, HT-29, miRNA
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Amfilerde Cep Telefonu Kaynakl Elektromanyetik Kirlilik Ol¢iimii ve
Ogrencilerin Elektromanyetik Kirlilik Farkindahg

Sevilay Giinay!, Giil Bayramiye Ozmen?, Enis Taha Ozkan!, Bahriye Sirav Aral!

"' Gazi Universitesi Tip Fakiiltesi Biyofizik Anabilim Dali, Ankara, Tiirkiye
? Gazi Universitesi Iyonlagtirict Olmayan Radyasyondan Korunma Uygulama ve Arastirma Merkezi
(¢ GIRK UM), Ankara, Tiirkiye

Amac: Cep telefonu kullaniminin artmasiyla birlikte, bu cihazlarin yaydigi radyofrekans
elektromanyetik alanlarin insan saglig: iizerindeki etkileri halk sagligi konusu haline gelmistir. 2011
yilinda Uluslararas1 Kanser Aragtirma Ajans1 (IARC), radyofrekans elektromanyetik alanlarini (RF-
EMA) “2B- insanlar icin olas1 kanserojen” olarak siniflandirmistir. Interphone calismasi ve diger
aragtirmalar, uzun siireli cep telefonu kullaniminin bazi beyin tiimorleri ile iliskili olabilecegini
gostermistir. Ayrica, kapali ortamlarda elektromanyetik alan kirlilik diizeylerinin artis1 dikkat ¢ekmis
ve bu alanlarda yapilan Ol¢timlerin halk saglii acisindan 6nemli oldugu ortaya konulmustur. Bu
baglamda ¢alismamiz, iiniversite amfilerinde cep telefonlarindan kaynaklanan elektromanyetik alanlar
Olcmeyi ve Ogrencilerin bu konudaki farkindalik diizeylerini degerlendirmeyi amaclamaktadir. Elde
edilecek bulgularin, saglikli egitim ortamlari olusturulmasina katki saglamasi hedeflenmektedir.

Gereg ve Yontemler: Bu kesitsel ¢alismanin popiilasyonu, Gazi Universitesi T1p Fakiiltesi'nde 6grenim
goren 2682 dgrenciden olusmaktadir. Orneklem hesaplamasi Epilnfo bilgisayar programi kullanilarak
337 olarak tanimlanmistir. Amfi ortamindaki Radyofrekans alanlarin objektif olarak belirlenebilmesi
i¢in Gazi Universitesi Iyonlastirict Olmayan Radyasyondan Korunma Uygulama ve Arastirma Merkezi
(GIRKUM) tarafindan NARDA EMR 300 cihaz ile 6lciimler gerceklestirildi. Gazi Universitesi’nden
etik izin (2024/1628 numaras! ile) alinmstir. Istatistiksel degerlendirme, Windows 23.0 icin Sosyal
Bilimler Istatistik Paketi (SPSS) (IBM SPSS Inc., Chicago, IL) kullanilarak yapilmistir. Istatistiksel
anlamlilik p<0.05 olarak kabul edilmistir.

Bulgular: Calismaya katilan dgrencilerin %44.2°si bes yildan uzun siiredir telefon kullanmakta olup
yalmzca %18.2’si cihazin tiim 6zelliklerini kullandigini belirtmistir. Katilimcilarin %83.7°si gilinde
yaklasik 1 saat telefonla iletisim kurarken, sadece %3.9°u kullandiklar1 cihazin SAR degeri hakkinda
bilgi sahibidir. Ogrencilerin %62.8’i telefon kullanimimin akademik basarisim, %57.4°ii ise sosyal
iligkilerini olumsuz etkiledigini ifade etmesine ragmen yalmzca %22.5’1i bu kullanimi sinirlamaya
calismaktadir. Telefonlar kapaliyken amfilerde Olgiilen ortam ortalama elektrik alan 0.272 V/m iken,
telefon agik ve konusma sirasinda bu deger 0.825 V/m’ye yiikselmistir.

Sonug: Olgiimler, cep telefonu kullaniminin elektromanyetik kirliligi arttirdigini, fakat yine de 6lgiim
verilerinin tek cihaz ve toplam ¢evre Tiirkiye standartlarinin oldukc¢a altinda oldugunu gdstermektedir.
Calisma ozellikle elektromanyetik kirlilik bilincinin {iniversite 6grencileri arasinda yayginlastiriimasi
anlaminda énemli bulunmakla beraber, ideal 6rneklem sayisina ulasana dek siirdiiriilecektir.

Anahtar kelimeler: Elcktromanyetik Kirlilik;, Radyofrekans Alan; EM Kirlilik Farkindalig
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Measurement of Electromagnetic Pollution from Cell Phones in Lecture
Halls and Students' Awareness of Electromagnetic Pollution

Sevilay Giinay!, Giil Bayramiye Ozmen?, Enis Taha Ozkan!, Bahriye Sirav Aral'

"' Gazi University Faculty of Medicine, Department of Biophysics, Ankara, Tiirkiye ‘
? Gazi University Non-Ionizing Radiation Protection Application and Research Center (GIRKUM),
Ankara, Tiirkiye

Aim: With the increasing use of cell phones, the effects of radiofrequency electromagnetic fields emitted
by these devices on human health have become a public health issue.In 2011, the International Agency
for Research on Cancer (IARC) classified radiofrequency electromagnetic fields (RF-EMF) as “2B -
probable carcinogens to humans”. The Interphone study and other studies have shown that long-term
cell phone use may be associated with certain brain tumors. In addition, the increase in electromagnetic
fields pollution levels in indoor environments has attracted attention and it has been revealed that
measurements in these areas are important for public health.In this context, our study aims to measure
electromagnetic fields caused by cell phones in university lecture halls and to evaluate the awareness
levels of students on this issue. The findings are aimed to contribute to the creation of healthy
educational environments.

Materials and Methods: The population of this cross-sectional study consisted of 2682 students
studying at Gazi University Faculty of Medicine. The sample size was calculated as 337 using the
Epilnfo computer program. In order to objectively determine the radiofrequency (RF) fields in the
lecture hall environment, measurements were performed with the NARDA EMR 300 device by Gazi
University Non-Ionizing Radiation Protection Application and Research Center (GIRKUM). Ethical
permission (with 2024/1628 ethic code) was obtained from Gazi University. Statistical evaluation was
performed using the Statistical Package for Social Sciences (SPSS) for Windows 23.0 (IBM SPSS Inc.,
Chicago, IL). Statistical significance was accepted as p<0.05.

Results: Among the students who participated in the study, 44.2% had been using a cell phone for more
than five years and only 18.2% reported using all the features of the device. While 83.7% of the
participants communicated with the phone for about 1 hour a day, only 3.9% were aware of the SAR
value of the device. Although 62.8% of the students stated that the use of cell phones negatively affected
their academic success and 57.4% negatively affected their social relationships, only 22.5% tried to limit
this use. While the average electric field measured in the lecture theaters was 0.272 V/m when the phones
were off, this value increased to 0.825 V/m when the phone was on and the conversation was in progress.

Conclusions: Measurements show that cell phone use increases electromagnetic pollution, but the
measured levels were still far below from the one device and total environment RFR standards of
Tiirkiye. The study is particularly important in terms of spreading awareness of electromagnetic
pollution among university students, and the study will continue until the sample size is reached.

Keywords: Electromagnetic Pollution, Radiofrequency Field, Student Awareness of EM Pollution
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Radyofrekans Alanlarin Lipopolisakkarit Uygulanan Sicanlarda
Olas1 Adipogenez Ve Inflamasyon Etkileri
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Kiitahya, Tiirkiye

Amac: Hayatimizin 6nemli bir boliimiinii kaplayan Wireless Fidelity (WiFi) (Kablosuz Baglanti)
araglari, cep telefonlari, internet baglantilar1 ve kablosuz tiim iletisim araglar1 radyo frekans alanlar
olustururlar. Cep telefonlar1 900-3200 MHz araliginda Radyo Frekans (RF) araliklarim kullanirlar. RF
alanlar 2011 yilinda agiklanan Uluslararast Kanser Arastirma Ajansi verilerine gore 2B siifi olasi
kanserojen ilan edilmistir. Bu calismada 2600 MHz 16,36 V/m yogunlugunda RF alanin,
Lipopolisakkarit (LPS) uygulamasi ile inflamasyon olusturulan si¢anlarda, agomelatin uygulamasi ile
birlikte deri alt1 beyaz yag dokusu tizerindeki adipogenez ve inflamasyon etkilerini incelemektir.

Gereg ve Yontemler: Gazi Universitesi Deney Hayvanlar1 Arastirma Merkezinde 48 Wistar Albino disi
sican ile calisilmistir (Etik Onay: G.U.ET-23.006; BAP Proje Kodu:TDK-2024-9560). Sicanlar
Kontrol,Sham , LPS uygulanan, LPS+Agomelatin , LPS+RF, Agomelatin+RF, LPS+Agomelatin+RF
uygulanan gruplar olmak iizere gruba ayrilmustir. Inflamasyon ve adipogenezde etki gosteren resistin,
niikleer faktorii kappa-hafif zincir gii¢lendiricisi (NF-kB), tiimor nekroz faktor alfa (TNF-a), interlokin
6 (IL-6), peroksisom proliferatorle aktive edilen reseptér gama (PPAR-y) , CCAAT-giiclendirici
baglayici proteinler (C/EBP-a) ve adiponektin molekiillerin gen anlatim seviyeleri kantitatif polimeraz
zincir reaksiyonu (q-PCR) yontemi ile tespit edilmistir. Tiim ¢alisma gruplarinda yag doku kesitleri
histokimyasal olarak hematoksilen eozin boyasi ile boyanmis ve tunel yontem ile dokudaki apoptatik
hiicreler tespit edilmistir

Bulgular: PPAR-y degeri Agomelatin +RF uygulanan grubumuzda istatistiksel olarak anlamli ifade
(p<0.05) edilmistir. Resistin degerleri, LPS+RF grubu ve Agomelatin+RF grubu kontrol grubu ile
karsilastirildiginda istatistiksel olarak anlamli tespit edilmistir (p<0.05). TNF-a degeri ise LPS
uygulanan grupta istatistiksel olarak anlamli bulunmustur.

Sonug: Elde ettigimiz sonuglara gore bu c¢alisma ile ilk defa adipogenez metabolizmasinda RF ve
agomelatin etkisinin ¢aligdig1 aragtirmadir. Bu ¢alismada TNF-a degerinin artmasi inflamatuar uyarimi
arttirmis fakat NF-kB salinimina etki etmemistir. LPS uygulanan si¢canlarda inflamasyon markerlarindan
TNF-a degerinin artmasi beklenen bir sonugtur. Resistin, PPARy, adiponektin molekiillerindeki artig
inflamasyona bagli olmayan adipogenezi arttirdigini goriilmiistiir.

Anahtar Kelimeler: Radyo Frekans Alanlar; Resistin; Inflamasyon; Agomelatin; Lipopolisakkarit
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Possible Effects Of Radiofrequency Fields On Adipogenesis And
Inflammation In Rats Applied With Lipopolysaccharide
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Aim: Wireless Fidelity (WiFi) devices, mobile phones, internet connections and all wireless
communication devices, which occupy a significant part of our lives, create radio frequency fields.
Mobile phones use Radio Frequency (RF) ranges between 900-3200 MHz. RF fields were declared class
2B possible carcinogens, according to the International Agency for Research on Cancer data released in
2011. In this study, we aimed to examine the adipogenesis and inflammation effects of RF field at 2600
MHz 16.36 V/m intensity on subcutaneous white adipose tissue with agomelatine application in rats in
which inflammation was induced by Lipopolysaccharide (LPS) application.

Materials and Methods: 48 Wistar Albino female rats were studied at Gazi University Experimental
Animal Research Center (Ethical Approval: G.U.ET-23.006; BAP Project Code: TDK-2024-9560). Rats
were divided into groups as Control, Sham, LPS applied, LPS+Agomelatine, LPS+RF,
Agomelatine+RF, LPS+Agomelatine+RF applied groups. Quantitative gene expression levels of
resistin, nuclear factor kappa-light chain enhancer (NF-kB), tumor necrosis factor alpha (TNF-a),
interleukin 6 (IL-6), peroxisome proliferator-activated receptor gamma (PPAR-y), CCAAT-enhancer-
binding proteins (C/EBP-a)) and adiponectin molecules, which act in inflammation and adipogenesis,
are quantitatively determined by the polymerase chain. It was determined by the reaction (q-PCR)
method. In all study groups, fat tissue sections were histochemically stained with hematoxylin and eosin
dye and apoptotic cells in the tissue were detected by the tunnel method.

Results: PPAR-y value was statistically significant (p<0.05) in our Agomelatine +RF applied group.
Resistin values were found to be statistically significant in the LPS+RF group and Agomelatine+RF
group when compared to the control group (p<0.05). TNF-o value was found to be statistically
significant in the LPS administered group.

Conclusion: According to our results, this study is the first to study the effects of RF and agomelatine
on adipogenesis metabolism. In this study, increasing TNF-a value increased inflammatory stimulation
but did not affect NF-«xB release. It is an expected result that the TNF-a value, one of the inflammation
markers, increases in rats administered LPS. It has been observed that the increase in resistin, PPARy
and adiponectin molecules increases non-inflammation-related adipogenesis.

Keywords: Radio Frequency Fields; Resistin, Inflammation; agomelatine, Lipopolysaccharide
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Gozlerin Acik ve Kapah Oldugu Durumlarda Isitsel Uyaranlara
Verilen Bilateral Alt Ekstremite Reaksiyon Zamanlarinin
Incelenmesi

Murat Cenk Celen!, Engin Sagdilek’

! Bursa Uludag Universitesi Tip Fakiiltesi Biyofizik Anabilim Dali, Bursa, Tiirkiye

Amag: Bu galigmanin amaci, baska arastirmacilarca 10-17 yas arasinda genclerde anlamli farklilik
gosteren gorme durumu-isitsel uyaran iliskisinin, yetiskinlerde isitsel uyaranla tetiklenen ayakla basma
eyleminde gozlerin agik veya kapali olmasinin reaksiyon zamani ve ayaklar arasindaki zaman farkina
etkisini aragtirmaktir. Ayrica bu etkilerin cinsiyet faktoriiyle iliskisi ve reaksiyon zaman ile ayaklar
arasi fark arasindaki korelasyon da incelenmistir.

Gerec ve Yontemler: Calismaya 28 saglikli goniillii katilmistir. Katilimeilara standart bir oda ve masa
setinde, sessiz ve dikkat dagiticilardan arinmig ortamda gozlerinin agik ve kapali oldugu durumlarda
kulaklik yardimiyla 1 dakikalik set igersinden tamamen rastgele klik sesi seklinde isitsel uyaranlar
verilmis, ayak pedali ile alinan reaksiyon siireleri kaydedilmistir. Her kosulda 10 tekrar yapilmis; ug
deger etkisini azaltmak i¢in her bireyin en yiiksek ve en diisiik 6l¢iimii ¢ikarilarak kalan 8 6l¢iimiin
ortalamasi alinmistir. Istatistiksel analizlerde bagimli 6rneklem testleri, bagimsiz grup karsilastirmalari
ve Pearson korelasyonu kullanilmistir. Z-skoru>2 olan bireyler “aykir1 deger” olarak degerlendirilmis
ve bu kategorideki 4 kayit analizlerden ¢ikarilmstir.

Bulgular: Gozlerin agik veya kapali olmasi, reaksiyon zamani iizerinde anlamli bir farklilik
olusturmamustir. Iki ayak arasindaki zaman farki da gz durumu degisimine gore anlamli sekilde
degismemistir. Cinsiyetin bu farklar lizerindeki etkisi de istatistiksel olarak anlamli bulunmamustir.
Reaksiyon zamani ile iki ayak arasindaki fark arasinda anlamli bir korelasyon saptanmamustir.

Sonug: Bu ¢alisma, isitsel uyaranlara verilen ayakla basma reaksiyonlarinda gozlerin agik veya kapali
olmasinin reaksiyon siiresi ve iki ayak arasindaki fark iizerinde anlamli bir etkisinin olmadigim
gostermektedir. Ayrica cinsiyet farklilig1 ve reaksiyon siiresi ile ayak farki arasinda da anlamli bir iligki
bulunmamigtir. Bu bulgular, basit motor yanitlarin otomatiklesmis dogasinin ve bilateral motor
kontroliin stabilitesinin bir gostergesi olabilir.

Anahtar kelimeler: Reaksiyon zamani; isitsel uyaran; goz durumu, ayaklar arasi fark; motor kontrol
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Investigation of Bilateral Lower Extremity Reaction Times to
Auditory Stimuli with Eyes Open and Closed
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Aim: The aim of this study was to investigate the effect of the visual-stimulus-auditory stimulus
relationship, which has been shown by other researchers to be significantly different in young people
between the ages of 10-17, on the reaction time and the time difference between the feet in an auditory
stimulus-triggered stepping action in adults. In addition, the relationship between these effects and the
gender factor and the correlation between reaction time and the time difference between feet were also
examined.

Materials and Methods: 28 healthy volunteers participated in the study. In a standard room and table
set, in a quiet and distraction-free environment, the participants were given auditory stimuli in the form
of a completely random click sound within a 1-minute set with the help of headphones when their eyes
were open and closed, and their reaction times were recorded with a foot pedal. In each condition, 10
repetitions were performed; to reduce the outlier effect, the highest and lowest measurements of
individuals were subtracted, and the remaining 8§ measurements were averaged. Dependent sample tests,
independent group comparisons and Pearson correlation were used in statistical analyses. Individuals
with a Z-score >2 were considered “outliers” and 4 records in this category were excluded from the
analysis.

Results: Eyes open or closed did not make a significant difference on reaction time. The time difference
between the two feet also did not change significantly according to the change in eye status. The effect
of gender on these differences was also not statistically significant. There was no significant correlation
between reaction time and the difference between the two feet.

Conclusion: This study shows that whether the eyes are open or closed has no significant effect on the
reaction time and the difference between the two feet in foot tapping reactions to auditory stimuli. In
addition, no significant relationship was found between gender differences and reaction time and foot
difference. These findings may be indicative of the automatized nature of simple motor responses and
the stability of bilateral motor control.

Keywords: Reaction time; auditory stimulus; eye condition, interlimb difference; motor control
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Obstriiktif Uyku Apne Sendromu Siddeti ile Artan Sistemik Yiik: WMR ve
CRP iliskisi
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Amag: Obstriiktif Uyku Apne Sendromu (OSAS), tekrarlayan {ist havayolu obstriiksiyonlarina bagl
oksijen satiirasyonunda diismenin ve sistemik inflamatuar yanitin olustugu bir hastaliktir. OSAS siddeti
polisomnografi (PSG) ile tan1 almis hastalarn Apne-Hipopne Indeksi (AHI) skorlarina gore (basit
horlama, hafif, orta, agir) siniflandirilmigtir. Bu ¢aligmada, OSAS hastalarinda AHI sinifina gore viicut
kitle indeksi (VKI), komorbid hastalik sayisi, oksijen saturasyon diizeyleri (SpO-), C-reaktif protein
(CRP), hematolojik belirtecler (lokosit, ortalama trombosit hacmi (MPV) ve yeni bir inflamasyon
gostergesi olan WMR (16kosit/MPV) indeksinin iliskisi degerlendirilmesi amaglanmustir.

Gereg ve Yontemler: Retrospektif kesitsel-kohort tipindeki bu ¢alisma, 285 OSAS ve 50 basit horlama
tanil1 bireyi kapsamaktadir. Tiim katiimcilara PSG ve biyokimyasal analizler uygulanmistir. WMR
degeri WBC/MPV formiilii ile hesaplandi. Veriler tanimlayici, korelasyon ve regresyon analizleriyle
degerlendirildi.

Bulgular: AHI siniflarina gére CRP, WBC, WMR, VKI ve komorbid hastalik say1s1 agisindan anlaml
farkliliklar saptanmistir. En yiiksek medyan degerler, agir OSAS grubunda bulunmus olup, CRP (2,8),
WBC (8,24) ve VKI (35,3) diizeyleri basit horlama olan gruba gére anlamli sekilde daha yiiksek
bulunmustur (p<0,001). WMR genel olarak gruplar arasinda farklilik géstermistir (p<<0,05). Regresyon
analizlerine gore AHI skoru artttkga WMR degerinde diisiik diizeyde artig gézlenmis (B=0,0009, p
=0,024; R?>=0,02) ve bu artig 6zellikle “orta” (B=0,09, p=0,043) ve “agir” (B=0,08, p=0,033) OSAS
gruplarinda belirgin olmustur. Lineer regresyon analizine gére WBC, WMR degerinin giiclii ve anlaml
bir belirleyicisidir. CRP diizeyindeki her 1 mg/L’lik artisin WMR’de 0,005 birimlik diisiik artigla iligkili
tespit edilmistir (B=0,005, p<0,001; R?>=0,07). Korelasyon analizlerinde, AHI skoru ile CRP, WBC ve
WMR arasinda pozitif; ortalama SpO: ve en diisiik SpO: ile ise giiclii negatif iliski saptanmistir
(p<0,001).

Sonuc: Bu calisma, OSAS siddetinin artmasiyla birlikte CRP, WBC, WMR ve VKi’de anlaml
yiikselme, oksijen satiirasyonunda ise belirgin azalma saptandigini ortaya koymustur. WMR’nin AHI
ve CRP ile iligkili bulunmasi, inflamasyonla baglantisin1 desteklemekte ve bu parametrenin OSAS’1n
sistemik inflamatuar yiikiinii degerlendirmede klinik olarak uygulanabilir, pratik bir biyobelirteg
olabilecegini desteklemektedir.

Anahtar kelimeler: OSAS; AHI; WMR; CRP
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Increasing Systemic Inflammatory Burden with Obstructive Sleep Apnea
Severity: The Relationship Between WMR and CRP
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Aim: Obstructive Sleep Apnea Syndrome (OSAS) is characterized by recurrent upper airway
obstructions leading to intermittent hypoxemia and systemic inflammatory responses. The severity of
OSAS was classified based on Apnea-Hypopnea Index (AHI) scores obtained utilizing
polysomnography (PSG) as simple snoring, mild, moderate, or severe. This study aimed to investigate
the relationship between OSAS severity with body mass index (BMI), number of comorbidities, oxygen
saturation levels (SpOz), C-reactive protein (CRP), hematologic markers (white blood cell (WBC), mean
platelet volume (MPV)), and a novel inflammatory index, WMR (WBC/MPYV ratio).

Materials and Methods: This retrospective cross-sectional cohort study included 285 patients with
OSAS and 50 individuals with simple snoring, underwent PSG and routine biochemical analyses. WMR
was calculated using the WBC/MPV formula. Data were analyzed using descriptive statistics,
correlation, and regression analyses.

Results: Statistically significant differences were found between AHI severity groups in terms of CRP,
WBC, WMR, body mass index (BMI), and number of comorbidities. The highest median values were
observed in the severe OSAS group, with notably elevated levels of CRP, WBC and BMI compared to
simple snoring group (p<0.001). Although WMR differed significantly among groups (p<0.05), post-
hoc pairwise comparisons revealed only partial significance. Linear regression analysis showed a mild
but statistically significant increase in WMR with increasing AHI scores (B=0.0009, p=0.024; R*=0.02),
particularly in moderate (B=0.09, p=0.043) and severe (B=0.08, p=0.033) OSAS subgroups. WBC
emerged as a strong and significant predictor of WMR in linear regression analysis. Furthermore, each
1 mg/L increase in CRP was associated with a 0.005 unit increase in WMR (B=0.005, p<0.001;
R?=0.07). Correlation analysis revealed that AHI scores positively correlated with CRP, WBC, and
WMR, while mean and minimum SpO: levels were strongly negatively correlated (p<0.001).

Conclusion: This study demonstrated that CRP, WBC, WMR, and BMI significantly increased,
whereas oxygen saturation markedly decreased as OSAS severity increased The relationship of WMR
with both AHI and CRP supported its inflammatory relevance and suggested that this hematologic index
might serve as a practical and clinically applicable biomarker for evaluating systemic inflammatory
burden in OSAS.

Keywords: OSAS; AHI; WMR; CRP
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Obstriiktif Uyku Apne Sendromunda Aterojenik Plazma Indeksi (API):
Kardiyovaskiiler Risk Belirteci Olarak Degerlendirilmesi
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Amacg: Obstriiktif Uyku Apne Sendromu (OSAS), iist havayolu tikanikliklartyla seyreden ve
kardiyovaskiiler riski artiran bir hastaliktir. Dislipidemi, OSAS"in kardiyovaskiiler komplikasyonlarini
kolaylastiran temel faktorlerdendir. Aralikli hipoksiye baglh oksidatif stres, lipit peroksidasyonunu ve
dislipidemiyi artirarak aterojenik lipit profilini tetikler. Son yillarda, trigliserid/yiiksek yogunluklu
lipoprotein (HDL) oranmin logaritmik déniisiimiiyle hesaplanan Aterojenik Plazma indeksi (API),
kardiyovaskiiler riski bireysel lipit parametrelerinden daha iyi Ongdren bir belirteg olarak kabul
gormektedir. Bu calismanin amaci, OSAS ve kardiyovaskiiler hastalik (KVH) birlikteliginde API
diizeylerinin degisimini inceleyerek bu iligkinin aterojenik siireglerdeki roliinii degerlendirmektir.

Gerec ve Yontem: Retrospektif kesitsel-kohort tipindeki bu ¢alisma, 156 OSAS tanili hasta ile 35 basit
horlama tanili bireyden olugsmaktadir. Tiim katilimcilara polisomnografi ve rutin biyokimyasal lipit
analizleri yapilmistir. API dizeyi, logio[Trigliserid/HDL] formiili ile hesaplanmigtir. Veriler
istatistiksel agidan tanimlayici, korelasyon ve dogrusal regresyon yontemleri ile analiz edilmistir.

Bulgular: OSAS hastalarinda API degeri basit horlama tanili kontrollere gore anlamli diizeyde daha
yliksek bulunmustur (p<0,05). KVH komorbiditesi ile API arasinda da istatiksel anlamlilik vardir
(p<0,05). Bagimsiz degiskenlerle yapilan dogrusal regresyon analizleri sonucunda, Apne-Hipopne
Indeksi (AHI) ile API arasinda pozitif ve istatistiksel olarak anlaml bir iliski saptanmistir (p=0,032;
R?=0,03). API diizeyleri, KVH komorbiditesi bulunan bireylerde anlaml1 yiiksek bulunmustur (p=0,031;
R?=0,024). Ayrica, Oksijen Desatiirasyon Indeksi (ODI) de API’'min bagimsiz bir belirleyicisi olarak
belirlenmistir (p=0,038; R?>=0,023). AHI ile ODI arasinda giiglii pozitif korelasyon (r=0,791, p<0,001),
AHI ile API arasinda ise zayif ancak anlamli pozitif iliski (r=0,155, p=0,032) bulunmustur.

Sonug: Bu calisma, OSAS siddetinin API diizeyleri lizerinde anlamli ancak sinirli etkisi oldugunu
gostermistir. Yiiksek API, aralikli hipoksinin kardiyometabolik riski artirdigini desteklemektedir. AHI
ve KVH varlig1 API'y1 belirlese de klinik belirleyicilikleri diistiktiir. API'nin OSAS'ta erken risk belirteci
olma potansiyeli bulunmakla birlikte, sonuclarin klinik uygulamaya aktarilabilmesi i¢in daha kapsamli
calismalara ihtiyag vardir.

Anahtar Sozciikler: obstriiktif uyku apne sendromu, aterojenik plazma indeksi, kardiyovaskiiler risk,
apne-hipopne indeksi, oksijen desatiirasyon indeksi
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Atherogenic Plasma Index (API) in Obstructive Sleep Apnea Syndrome:
Evaluation as a Cardiovascular Risk Marker
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Aim: Obstructive Sleep Apnea Syndrome (OSAS), characterized by recurrent upper airway
obstructions, is associated with increased cardiovascular risk. Dyslipidemia is one of the main factors
facilitating cardiovascular complications of OSAS. Oxidative stress induced by intermittent hypoxia
augments lipid peroxidation and dyslipidemia triggering an atherogenic lipid profile. In recent years,
Atherogenic Plasma Index (API), calculated as the logarithmic transformation of triglyceride/high
density lipoprotein (HDL) ratio, has been recognized as a better predictor of cardiovascular risk than
lipid parameters. The aim of this study was to investigate alterations in API levels in coexistence of
OSAS and cardiovascular disease (CVD) and its effects during atherogenic processes.

Materials and Methods: This retrospective cross-sectional cohort study included 156 patients with
OSAS and 35 individuals with simple snoring. All participants underwent polysomnography and routine
biochemical lipid analyses. API was calculated using the formula logio[triglyceride/HDL]. Data were
analyzed using descriptive statistics, correlation, and linear regression methods.

Results: API values were significantly higher in OSAS patients compared to simple snoring controls
(p<0.05). There was a statistically significant relationship between CVD comorbidity and API (p<0.05).
Linear regression analyses revealed a positive statistically significant relationship between Apnea-
Hypopnea Index (AHI) and API (p=0.032; R>=0.03). API levels were significantly higher in individuals
with CVD comorbidity (p=0.031; R?=0.024). Besides, Oxygen Desaturation Index (ODI) was
determined to be an independent predictor of API (p=0.038; R?>=0.023). A strong positive correlation
was determined between AHI and ODI (r=0.791, p<0.001), while a weak but statistically significant
positive correlation was observed between AHI and API (r=0.155, p=0.032).

Conclusion: This study demonstrated that OSAS severity has a significant but limited effect on API
levels. Elevated API supports the notion that intermittent hypoxia increases cardiometabolic risk.
Although AHI and presence of CVD were found to be predictors of API, their clinical predictive power
was low. While API has a valuable potential as an early risk marker in OSAS, more comprehensive
studies are needed to convey these results into clinical practice.

Keywords: obstructive sleep apnea syndrome, atherogenic plasma index, cardiovascular risk, apnea-
hypopnea index, oxygen desaturation index
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Anaerobik Egzersizin Koku Duyusunda Akut Fonksiyonel
Degisiminin Biyofiziksel Acidan Degerlendirilmesi
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Amag: Egzersizin koku duyusu iizerindeki etkilerine dair literatiir genellikle aerobik protokoller ve
yasli/klinik bireyler iizerinde yogunlagmistir. Anaerobik egzersizin duyusal etkileri ise sinirli diizeyde
arastirilmigtir. Bu ¢alismanin amaci, saglikli erkek sporcularda anaerobik egzersizin koku ayirt etme
performansina olan akut etkilerini degerlendirmektir.

Gere¢ ve Yontem: Calismaya normosmik (SST >30 puan) koku duyusuna sahip, saglikli ve diizenli
spor yapan 30 erkek katilmistir. VO2maks degerleri Astrand protokolii (Monark LC6 ergometresi) ile
Olciilmiis; katilimcilar rastgele kontrol (n=15) ve deney (n=15) gruplarina ayrilmistir. Deney ortami
~24°C sicaklik ve %40 bagil nem kosullarinda standartlastirilmigtir. Baglangigta tiim katilimcilara
Sniffin” Sticks Testi (SST) ve nazal hava akimi igin Peak Nasal Inspiratory Flow (PNIF) testi
uygulanmustir. PNIF 6l¢timleri her burun deligi i¢in 1 dakika arayla ii¢ kez tekrarlanmig ve ortalamalari
almmistir. Kontrol grubu § dakika pasif dinlenmis, deney grubuna ise Wingate Anaerobik Testi (WAnT)
uygulanmistir. Miidahalenin hemen ardindan dnce akut nazal hava akimi degisikligini degerlendirmek
amaciyla PNIF testi, ardindan SST-ayirt etme alt testi uygulanmaistir.

Bulgular: Kontrol grubunda SST (M=12.45£1.93 / M=12.90+1.55) ve PNIF (M=80.00+£26.33 /
M=81.254+31.43) degerlerinde anlamli degisiklik gézlenmemistir (p>0.05). Deney grubunda PNIF
skorlar1 egzersiz 6ncesi (M=102.50+£35.98) ve sonras1 (M=103.75+36.83) anlamsizdir (p>0.05). Ancak
SST-ayirt etme puani egzersiz sonrasi (M=12.44+1.85), Oncesine kiyasla anlamli sekilde artmigtir
(M=11.22+1.66; p=0.011).

Sonug: Anaerobik egzersiz, saglikli bireylerde koku ayirt etme becerisini akut donemde artirabilir. Bu
bulgu, egzersizin kemo-duyusal sistem tizerindeki kisa vadeli etkilerine 151k tutmaktadir.

Anahtar kelimeler: Anaerobik egzersiz, SST, PNIF, koku
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Induced By Anaerobic Exercise
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Objective: While most studies investigating the effects of exercise on olfaction have focused on aerobic
protocols and elderly or clinical populations, the impact of anaerobic exercise on olfactory performance
remains underexplored. This study aimed to evaluate the acute effects of anaerobic exercise on odor
discrimination ability in healthy male athletes.

Materials and Methods: Thirty healthy, normosmic male participants (SST >30), regularly engaged in
physical activity, were recruited. VO:max levels were determined using the Astrand protocol on a Monark
LC6 ergometer, and participants were randomly assigned to a control (n=15) or experimental (n=15)
group. The study was conducted under standardized environmental conditions (=24°C, 40% relative
humidity). All participants initially completed the Sniffin’ Sticks Test (SST) and Peak Nasal Inspiratory
Flow (PNIF) measurements. PNIF was measured three times per nostril with one-minute intervals, and
mean values were calculated. The control group rested passively for 8 minutes, while the experimental
group performed the Wingate Anaerobic Test (WAnT). Immediately after the intervention, PNIF was
first re-applied to measure acute nasal airflow changes, followed by the SST olfactory discrimination
subtest.

Results: In the control group, no significant differences were observed in SST (M=12.45+1.93 /
M=12.90£1.55) or PNIF (M=80.00+£26.33 / M=81.25+31.43) scores before and after rest (p>0.05). In
the experimental group, PNIF values remained stable (Pre: M=102.50+35.98 / Post: M=103.75+£36.83;
p>0.05). However, odor discrimination scores significantly improved post-exercise (Pre: M=11.22+1.66
/ Post: M=12.44+1.85; p=0.011).

Conclusion: Anaerobic exercise may acutely enhance olfactory discrimination performance in healthy
individuals. These findings offer new contributions to the literature on the acute effects of high-intensity

exercise on olfaction.

Keywords: Anaerobic exercise, SST, PNIF, olfaction

128



7. Uluslararasi ve 36. Ulusal Biyofizik Kongresi / 7th International and 36th National Biophysics Congress
3-6 Eylil / September 2025
Bursa Uludag Universitesi / Bursa Uludag University, BURSA, TURKIYE

S45

Ramelteon'un Diyabet Kaynakh Noropatik Agr1 Uzerine lyilestirici
Etkileri: In Vivo Bir Calisma
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Amac: Diyabetik néropati (DN), diyabetin sik goriilen ve yasam kalitesini ciddi sekilde etkileyen
komplikasyonudur. Bu alanda uygulanan tedavi segeneklerinin sinirlt oldugu elde edilen verilerdendir.
Son yillarda yapilan arastirmalar melatoninin oksidatif stres, enflamasyon ve agr1 patofizyolojisinde
onemli rol oynadigina isaret etmektedir. Melatonin reseptdr agonistlerinden Ramelteon’un (RML) uyku-
uyaniklik dongiisiinii diizenledigi ve melatonine gore yarilanma dmriiniin uzun oldugu bilinmektedir.
Ayrica RML uygulamasinin diyabetik farelerde anti-inflamatuar ve redoks dengesini modiile ettigi elde
edilen veriler arasindadir. Bu potansiyel etkiler 1s1¢inda yapilan ¢alisma RML’nin diyabetin neden
oldugu sinir hasarina ve buna bagl agriya nasil etki edecegini ortaya koymak amaciyla yapildi.

Gere¢ ve Yontemler: Calismada normoglisemik erkek Balb-C fareleri rastgele kontrol, DN,
DN+RML3 ve DN+RML6 olarak 4 gruba ayrildi (n=10). Kontrol hari¢ tiim gruplardaki farelere
intraperitoneal (ip) tek doz streptozotosin (150mg/kg) enjeksiyonu yapildi. 72 saat sonra kan glukoz
diizeyi olgiilerek 250mg/dL nin iizerindeki hayvanlar diyabet kabul edildi ve diyabet olusumundan 21
giin sonra enjeksiyonlara baslandi. 15 giin boyunca kontrol grubuna herhangi bir enjeksiyon
yapilmazken DN gruplarina sirasiyla serum fizyolojik (RML ¢oziiciisii), 3 ve 6mg/kg/gliin RML ip
uygulandi ve ayni siiregte hot plate, tail-flick ve von Frey testleri yapildi (15 giin siiresince).

Bulgular: Verilerin degerlendirilmesi tek yonlil varyans analizi ve ardindan post-hoc Dunnet testiyle
gercgeklestirildi. p<0.05 degeri anlamli olarak kabul edildi. DN gruplarina uygulanan nosiseptif davranig
testlerinden hot plate, tail-flick ve von Frey testlerinde kontrol grubuna gore agri esiginin anlamli
diizeyde azaldig1 gézlemlenmisti (p<0.05). DN etkisiyle azalan agri esiginin RML uygulamasiyla doz
zaman bagimli artig gosterdigi elde edilen veriler arasindadir (p<0.05).

Sonug: Sonuglar RML DN’nin neden oldugu azalmis agri esigini arttirabildigini gostermektedir. Bu
dogrultuda RML’nin diyabet ve diyabetin neden oldugu komplikasyonlar {izerinde iyilestirici etkiler
gosterebilecegini gostermektedir.

Anahtar kelimeler: Agr1; Diyabetik Noropati; Hot Plate; Ramelteon
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Curable Effects of Ramelteon on Diabetes-Induced Neuropathic
Pain: An In Vivo Study
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Aim: Diabetic neuropathy (DN) is a prevalent and debilitating complication of diabetes that
significantly impairs quality of life. Current treatment options for DN are limited. Recent research
indicates the crucial role of the melatonin system in the pathophysiology of oxidative stress,
inflammation, and pain. Ramelteon (RML), a melatonin receptor agonist, is known to regulate the sleep-
wake cycle and has a longer half-life than melatonin. Furthermore, studies suggest RML administration
modulates anti-inflammatory responses and redox balance in diabetic mice. This study aimed to
elucidate how RML affects diabetes-induced nerve damage and associated pain, based on these potential
beneficial effects.

Materials and Methods: Normoglycemic male Balb-C mice were randomly divided into four groups
(n=10): Control, DN, DN+RML3, and DN+RML6. All groups, except the control, received a single
intraperitoneal (ip) injection of streptozotocin (150mg/kg). After 72 hours, blood glucose levels were
measured, and animals with levels above 250mg/dL were considered diabetic. Injections began 21 days
after diabetes induction. Over 15 days, except the control, while DN groups received saline (RML
solvent), 3 and 6mg/kg/day RML ip, respectively. During this period, hot plate, tail-flick, and von Frey
tests were performed.

Results: Data were analyzed using one-way ANOVA followed by Dunnett's post-hoc test, with p<0.05
considered statistically significant.In nociceptive behavioral tests (hot plate, tail-flick, von Frey) applied
to DN groups, a significant decrease in pain threshold was observed compared to the control group
(p<0.05). RML administration resulted in a dose and time-dependent increase in the pain threshold that
was reduced by DN (p<0.05).

Conclusion: Our findings indicate that RML can increase the diminished pain threshold caused by DN.
This suggests that RML, as a melatonin receptor agonist, could exert ameliorative effects on diabetes
and its associated complications.

Keywords: Diabetic Neuropathy, Hot Plate; Ramelteon; Pain

Acknowledge: This study was supported by TUBITAK 1002-A Quick Support Module (3235449) and
2211/A National PhD Scholarship Programs.
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In Vivo Diyabetik Noropati Modelinde Phoenixin-14: Yeni Bir
Noropeptid Yaklasim

Giildeniz Sekerci!, Suat Tekin!

!Inénii Universitesi Tip Fakiiltesi Fizyoloji Anabilim Dali, Malatya, Tiirkiye

Amag: Diyabet, insiilin salmimi/etkisindeki bozukluklara bagli gelisen, hiperglisemiyle seyreden
metabolik hastaliktir. Diyabetin yaygin kronik komplikasyonu olan diyabetik néropati (DN) ise periferik
sinir sisteminin duyusal, otonom ve motor noronlarimi etkileyen progresif norodejeneratif siiregtir.
Phoenixin-14 (PNX-14) insiilin metabolizmasi, inflamasyon ve noronal aktivite de dahil olmak iizere
bircok islevi oldugu bilinen néropeptiddir. /n vitro diyabet modelinde PNX-14’iin etkilerini
inceledigimiz ¢alismamizdaki sonuglar da bilinenleri destekler niteliktedir. Bu ¢alisma, insiilin
sekresyonunu regiile edebilecegi bilinen PNX-14’{in DN sonras1 gelisen nosisepsiyon ve inflamasyon
iizerindeki etkilerini belirlemek amaciyla yapildi.

Gere¢ ve Yontemler: Normoglisemik Balb-C ki erkek fareler 4 gruba ayrildi (n=10). Kontrol
disindaki gruplara intraperitoneal (ip) streptozotosin (150 mg/kg) enjeksiyonu yapildi. Diyabet
olusumundan 21 giin sonra DN grubuna serum fizyolojik, uygulama gruplaria 50 ve 100 pg/kg/giin ip
PNX-14 uygulanarak ayni siiregte hot plate, tail-flick ve von Frey testleri yapildi (15 giin siiresince).
Deney sonunda hayvanlar sakrifiye edilerek kan 6rnekleri toplandi. Kan dokuda interlokin 1-beta (IL-
1B), interlokin 6 (IL-6), interlokin 10 (IL-10) ve tiimor nekroz faktor alfa (TNF-a) seviyeleri ol¢iildii.
Nosiseptif davranis testi verilerinin degerlendirilmesi tek yonlii varyans analizi ve post-hoc Dunnet testi;
inflamatuar belirtecler SPSS paket programinda Kruskal Wallis H testi, gruplar arasi g¢oklu
karsilagtirmalar Bonferroni diizeltmeli Mann Whitney U testi ile gergeklestirildi (p<0.05 degeri anlaml
olarak kabul edildi).

Bulgular: PNX-14 uygulanan gruplarda, DN grubuna kiyasla nosiseptif davranig testlerinde agri
esiginde anlamli bir artig gézlemlenmistir (p<0.05). Ayrica, PNX-14 tedavisi antiinflamatuar sitokin
olan IL-10 diizeylerinde anlamli bir yilikselmeye yol agarken, proinflamatuar sitokinler IL-13, IL-6 ve
TNF-a seviyelerinde anlamli bir azalma saglamistir (p<0.05).

Sonug: Sonuglar, PNX-14’iin DN modelinde inflamasyon ve agr1 esigi lizerinde biitiinciil bir terapotik
etki olusturdugunu gostermektedir. Bu iki temel patofizyolojik siirecin bir arada modiile edilmesi, PNX-

14’iin DN’de potansiyel bir tedavi aday1 olabilecegine isaret etmektedir.

Tesekkiir: Bu ¢alisma indnii Universitesi BAP Birimi (TDK-2024-3527), YOK100/2000 Doktora Burs
Programi ve TUBITAK 2211-A Yurt i¢i Genel Doktora Burs Programi tarafindan desteklendi.

Anabhtar kelimeler: Diyabetik Néropati; Inflamasyon; Nosiseptif Davrans; Phoenixin-14
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Phoenixin-14 in the In Vivo Diabetic Neuropathy Model: A Novel
Neuropeptide Approach

Guldeniz Sekerci!, Suat Tekin'

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

Aim: Diabetes mellitus is a metabolic disorder marked by hyperglycemia due to impaired insulin
secretion and/or action. Diabetic neuropathy (DN), a common chronic complication, is progressive
neurodegenerative condition affecting sensory, autonomic, and motor neurons of the peripheral nervous
system. Phoenixin-14 (PNX-14) is a neuropeptide involved in insulin metabolism, inflammation, and
neuronal activity. Our in vitro diabetes model study of PNX-14 supports previous findings. This study
aimed to determine how PNX-14, known to regulate insulin secretion, influences nociception and
inflammation in DN.

Materials and Methods: Normoglycemic male Balb-C mice were allocated into four groups (n=10).
All but the control group received i.p. streptozotocin (150 mg/kg). Twenty-one days post-induction, the
DN group received saline, while treatment groups received PNX-14 (50 or 100 pg/kg/day, i.p.) for 15
days. Hot plate, tail-flick, and von Frey tests were performed during treatment. After sacrifice, blood
samples were collected for 1 beta (IL-1P), interleukin-6 (IL-6), interleukin-10 (IL-10), and tumor
necrosis factor-alpha (TNF-a) analysis. Nociceptive behavior data were analyzed using one-way
analysis of variance (ANOVA) followed by Dunnett’s post-hoc test. Inflammatory markers were
evaluated using the Kruskal-Wallis H test, and multiple group comparisons were performed with
Bonferroni-corrected Mann-Whitney U tests via SPSS software (p<0.05 was considered statistically
significant).

Results: PNX-14 significantly increased pain thresholds in nociceptive tests compared to the DN group
(p<0.05). Additionally, PNX-14 treatment led to a marked increase in the levels of the anti-inflammatory
cytokine IL-10, while significantly reducing the levels of pro-inflammatory cytokines IL-1p, IL-6, and
TNF-a (p<0.05).

Conclusion: These results indicate PNX-14 exerts a comprehensive therapeutic effect by modulating
nociception and inflammation in diabetic neuropathy. The dual regulation of inflammatory pathways
highlights PNX-14 as a promising candidate for DN treatment.

Acknowledgements: This study was supported by i{lét}ﬁ University BAP Unit (TDK-2024-3527), YOK
100/2000 Doctoral Scholarship Program, and TUBITAK 2211-A Domestic Doctoral Scholarship

Program.

Keywords: Diabetic Neuropathy, Inflammation; Nociceptive Behavior, Phoenixin-14
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Mindfulness Meditasyonunun Kaygi Bozuklugu Hastalar:
Uzerindeki Etkilerinin Noropsikolojik Yontemlerle Incelenmesi

Ezgi Saydan!, Nasrettin Yunus!, Doga Ash Sivri!, Berfin Ruken Taskin!,
Erdal Binboga!”

! Ege Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali.

Amag: Kaygi bozuklugu, bireyin yasam kalitesini diisiiren yaygin bir ruhsal bozukluktur ve gogunlukla
ilag tedavisiyle kontrol altina alinir. Ancak ilaglarin yan etkileri ve uzun siireli kullanima yonelik
cekinceler nedeniyle, ilagsiz alternatif yaklasimlar 6nem kazanmaktadir. Bu ¢alismanin amaci, kaygi
bozuklugu olan ve ila¢ kullanmayan bireylerde, Mindfulness (farkindalik temelli meditasyon)
uygulamasinin, bireylerde 6znel kaygi diizeyleri ile otonom sinir sistemi (OSS) dinamikleri iizerindeki
etkilerini incelemektir.

Gerec ve Yontemler: Arastirma, yaglar1 22 ile 50 arasinda degisen hafif veya orta diizeyde kaygi
bozuklugu olan 19 hasta ile gerceklestirildi. Goniilliiler Beck Anksiyete Olcegi (BAO) skorlarina gore
Mindfulness grubu (n=10) ve kontrol grubu (n=9) olacak sekilde randomize edildi. Mindfulness
grubundaki goniilliiler, alt1 hafta boyunca haftada iki kez olmak iizere 20 dakikalik Mindfulness
oturumlarina katildi. Kontrol grubuna ise ayni siire boyunca psikolojik icerikli bilgilendirmeler yapildi.
Her iki grubun, uygulama siirecinden once ve sonra kalp atim hizi (KAH), kalp atim hiz1 degiskenligi
(KAHD) ve elektrodermal aktivite (EDA) verileri, dinlenme ve stres kosullarinda kaydedildi.
Degiskenlerin grup igi ve gruplar arasindaki farkliliklarinin istatistiksel analizleri Pearson korelasyon
analizi, bagimsiz 6rnekler ve eslestirilmis 6rneklemler igin t-testi ile incelendi.

Bulgular: Grup ici karsilastirmalarda, BAO degerleri Mindfulness uygulamasi sonrasinda anlaml
diizeyde degismemis, ancak kontrol grubuna verilen psikoegitim BAO degerlerini anlamh diizeyde
azaltmistir (p<<0,05). Mindfulness uygulama 6ncesi ve sonrasi dinlenme ve stres kosulundaki KAH ve
EDA degerleri arasinda istatistiksel olarak anlaml farkliliklar bulunmustur (p<0,05). Diger taraftan
KAHD parametrelerinden NNS50, diisik frekans (LF) giicii ve toplam gii¢ gibi gostergelerde
Mindfulness uygulama dncesinde dinlenme ve stres kosullarinda anlamli farkliliklar gézlemlenirken
(p<0,05), uygulama sonrasindaki farkliliklar anlamli bulunmamaistir.

Sonuc¢: Mindfulness uygulamalari, kaygi bozuklugu tanisi almis bireylerde bilissel farkindaligi ve
odaklanma kapasitesini artirabilmektedir. Ancak bu artis, bireylerin kaygi ve iligkili psikofizyolojik
semptomlarin1 daha yogun sekilde algilamalarina neden olabilir. Bu nedenle, Mindfulness’in ilag dist
tek basina bir tedavi yontemi olarak kullanilmasi bazi bireyler i¢in yetersiz kalabilir.

Anahtar kelimeler: Mindfulness, kalp atim hizi degigkenligi, otonom sinir sistem, elektrodermal
aktivite, kaygt bozuklugu.
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Investigation of the Effects of Mindfulness Meditation on Anxiety
Disorder Using Neuropsychological Methods

Ezgi Saydan!, Nasrettin Yunus', Doga Ash Sivri!, Berfin Ruken Taskin',
Erdal Binboga!"

! Ege University, Faculty of Medicine, Department of Biophysics.

Objective: Anxiety disorder is a common mental health condition that significantly impairs an
individual's quality of life and is most often managed with pharmacological treatments. However, due
to concerns regarding side effects and long-term use of medication, non-pharmacological alternatives
have gained increasing importance. The aim of this study is to investigate the effects of Mindfulness-
based meditation on subjective anxiety levels and autonomic nervous system (ANS) dynamics in
individuals diagnosed with anxiety disorder who are not using medication.

Materials and Methods: The study was conducted with 19 participants aged between 22 and 50, all
diagnosed with mild to moderate anxiety disorder. Volunteers were randomly assigned to either the
Mindfulness group (n=10) or the control group (n=9) based on their Beck Anxiety Inventory (BAI)
scores. Participants in the Mindfulness group attended 20-minute Mindfulness sessions twice a week for
six weeks. During the same period, the control group received psychological education sessions. Before
and after the intervention, heart rate (HR), heart rate variability (HRV), and electrodermal activity
(EDA) data were recorded under both resting and stress conditions. Statistical analyses of within-group
and between-group differences were performed using Pearson correlation analysis, independent samples
t-test, and paired samples t-test.

Results: Within-group comparisons showed that BAI scores did not significantly change in the
Mindfulness group after the intervention (p > 0.05), whereas the psychological education provided to
the control group significantly reduced BAI scores (p < 0.05). Significant differences were observed in
HR and EDA values under both resting and stress conditions before and after the Mindfulness
intervention (p < 0.05). On the other hand, HRV parameters such as NN50, low-frequency (LF) power,
and total power showed significant differences between resting and stress conditions before the
intervention (p < 0.05), but these differences were not significant after the intervention (p > 0.05).

Conclusion: Mindfulness practices may enhance cognitive awareness and attentional capacity in
individuals diagnosed with anxiety disorder. However, this increase in awareness may lead individuals
to perceive their anxiety and associated psychophysiological symptoms more intensely. Therefore, the
use of Mindfulness as a standalone, non-pharmacological treatment approach may be insufficient for
some individuals.

Keywords: Mindfulness, heart rate variability, autonomic nervous system, electrodermal activity,
anxiety disorder.

134



7. Uluslararasi ve 36. Ulusal Biyofizik Kongresi / 7th International and 36th National Biophysics Congress
3-6 Eylil / September 2025
Bursa Uludag Universitesi / Bursa Uludag University, BURSA, TURKIYE

S48

Progresif Kas Gevsetme Egzersizinin Depresif Bozukluk Diizeyi
Uzerindeki Etkilerinin Noropsikolojik Yontemlerle Incelenmesi

Berfin Ruken Taskin!, Ezgi Saydan', Nasrettin Yunus!, Doga Ash Sivri!,
Erdal Binboga!”

! Ege Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali.

Amacg: Depresif duygudurum bozuklugu, bireyin yasam kalitesini diisliren yaygin bir ruhsal
bozukluktur. Farmakoterapi kisa vadede etkili olsa da, yan etkileri ve uzun siireli kullanimda etkinliginin
azalmasi, ilagsiz alternatif yontemlerin arastirilmasini gerekli kilmaktadir. Bu ¢alismada, ilag
kullanmayan hafif depresif bireylerde Progresif Kas Gevsetme (PKG) uygulamasinin depresyon diizeyi
ve otonom sinir sistemi (OSS) dinamikleri {izerindeki etkileri incelenmistir.

Gereg ve Yontemler: Arastirma, 22-50 yas arasi depresif bozukluk yasayan 19 hasta ile gergeklestirildi.
Katilimcilar Beck Depresyon Olgegi (BDO) puanlaria gére Progresif Kas Gevsetme grubu (n = 10) ve
kontrol grubu (n = 9) olacak sekilde randomize edildi. PKG grubundaki katilimcilar, alt1 hafta boyunca
haftada iki kez 20 dakikalik PKG uygulamasi oturumlaria katildi. Kontrol grubuna ise ayni siire
boyunca psikolojik igerikli bilgilendirmeler yapildi. Her iki grubun, uygulama siirecinden 6nce ve sonra
kalp atim hiz1 (KAH), kalp atim hiz1 degiskenligi (KAHD) ve elektrodermal aktivite (EDA) verileri,
dinlenme ve stres kosullarinda kaydedildi. Degiskenlerin grup i¢i ve gruplar arasindaki farkliliklarinin
istatistiksel analizleri Pearson korelasyon analizi, bagimsiz 6rnekler ve eslestirilmis drneklemler igin t-
testi ile incelendi.

Bulgular: Grup i¢i karsilastirmalarda, BDO degerleri PKG uygulamasi sonrasinda miidahale grubunda
anlamli diizeyde azalmistir (p<.05). PKG uygulamasi 6ncesi ve sonrasi dinlenme ve stres kosulundaki
KAH ve EDA degerleri arasinda istatistiksel olarak anlamli farkliliklar bulunmustur (p<.05). Bunun
yaninda, KAHD parametrelerinden diisiik/yiiksek frekans (LF/HF) orani ve fizyolojik stres indeksinde
grup iclerinde dinlenme ve stres kosullarinda anlamli farkliliklar gézlemlenirken (p<.05), uygulama
sonrasindaki farkhiliklar ve miidahale ile kontrol grubunda gozlemlenen BDO degeri azalmasinda
gruplar arasi fark anlamli bulunmamustir (p>.05).

Sonug: Progresif Kas Gevsetme uygulamasi depresif bozukluk tanisi almis bireylerde bedensel ve
biligsel farkindalik kapasitesini arttirip bireyin 6znel viicut farkindalig {izerinde kontrol sahibi olarak
kendi kendine rahatlama becerisi gelistirip depresyon diizeyini azaltabilir. Goriilen bu etki fizyolojik
parametrelere yansiyacak diizeyde giiclii olmayip PKG uygulamasinin tek basina tedavi yontemi olarak
kullanilmasi yetersiz kalabilir.

Anahtar kelimeler: Progresif kas gevsetme, kalp atim hizi degiskenligi, otonom sinir sistem,
elektrodermal aktivite, depresif bozukluk
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Investigation of the Effects of Progressive Muscle Relaxation
Exercise on Depressive Disorder Levels Using Neuropsychological
Methods

Berfin Ruken Taskin!, Ezgi Saydan!, Nasrettin Yunus!, Doga Ash Sivri!, Erdal
Binboga!”

! Ege University, Faculty of Medicine, Department of Biophysics.

Aim: Depressive mood disorder impairs daily functioning and lowers quality of life. Although
pharmacotherapy is common, its side effects and reduced efficacy over time have increased interest in
non-pharmacological methods. This study examined the effects of Progressive Muscle Relaxation
(PMR) on subjective depression levels and autonomic nervous system (ANS) dynamics in non-
medicated individuals with depressive disorders.

Materials and Methods: Current study was conducted with 19 depressive disorder patients. Based on
their Beck Depression Inventory (BDI) scores, participants were randomly assigned to Progressive
Muscle Relaxation (PMR) (n = 10) or control (n = 9) groups. For six weeks, PMR group attended two
20-minute PMR sessions per week. Meanwhile, the control group received psychologically informative
sessions of equal duration during the same time period. Before and after the intervention phase, both
groups' heart rates (HR), heart rate variability (HRV), and electrodermal activity (EDA) scores were
measured at rest and during stress. Pearson correlation analysis, independent samples and paired samples
t-tests were used to examine intra-group and inter-group differences.

Results: The intervention group experienced a significant drop in BDI scores after the PMR intervention
(p<.05). The PMR group showed significant differences in heart rate (HR) and electrodermal activity
(EDA) during rest and stress situations before and after the intervention (p<.05). HRV metrics, including
low / high frequency (LF / HF) ratio and physiological stress index, showed significant changes between
rest and stress circumstances (p<.05). When the intervention and control groups were compared, there
were no statistically significant differences in post-intervention BDI score decreases or physiological
changes (p>.05).

Conclusion: The PMR approach PMR may reduce subjective depressive symptoms and enhance bodily
awareness and self-regulation in individuals with depression. Nevertheless, its physiological impact
appears limited, suggesting PMR should not be used as a standalone therapy but rather as part of a
broader treatment plan.

Keywords: Progressive muscle relaxation, heart rate variability, autonomic nervous system,
electrodermal activity, depressive disorder.
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Vokal Biyobelirtecler ile Depresyon Durumunun Ongériilmesi

Fatma Ozcan!

! Kahramanmaras Stitcti Imam Universitesi, Ti ip Fakiiltesi, Biyofizik Anabilim Dali

Amag: Otonom sinir sisteminin 6nemli bir parcasini olusturan vagus siniri, beyin ile viicudun diger
bolgeleri arasinda sinyaller tagimakla gorevlidir. Ses sentezi ise, sinir sistemi, solunum sistemi ve
larenksin birlesik etkilerine dayanan karmasik bir siirectir. Ses degisikliklerinden sorumlu olan iist
laringeal sinir, vagus sinirin inferior ganglionundan ¢ikan bir sinirdir. Ayrica konusma iiretim siirecinde
yer alan organlar, hem fiziksel hem de zihinsel rahatsizliklara karsi olduk¢a hassastir. Bu nedenle
kisilerin saglig1 konusma bigimlerini, ses yayilimmi ve sdzdizimini énemli Sl¢lide etkiler. “Vokal
biyobelirte¢”, normal biyolojik siireclerin ve patojenik siireclerin bir gostergesi olarak degerlendirilen
dijital bir algoritma tarafindan yakalanan bir &zelliktir. Bu baglamda, bazi psikolojik ve norolojik
patolojilerin tespitinde iiretilen ses belirtec olarak kullamlabilir mi? Ornegin bireyin diisiincelerini,
duygularin1 ve davraniglarini olumsuz etkileyerek gesitli fiziksel ve psikolojik sorunlara yol agabilen
depresyon, vokal biyobelirte¢ ile tahmin edilebilir mi? Bu c¢alismada, non-invasif, hizli ve uygun
maliyetli bilgisayar destekli tan1 sistemlerini veya klinik karar destek sistemlerini gelistirmek igin
saglikli ve depresyondaki kisilerin sesleri siniflandirilacaktir.

Gereg ve Yontemler: Erisime acik olan Bridge2 Al-Voice verisetinden 69 kisi (27 depresyon grubu ve
42 kontrol grubu) calismaya dahil edilmistir. Katilimcilardan /a/ sesi ve diadochokinesis-Pataka
seslendirmeleri, cinsiyet ve yas ayirimi yapilmadan kullanilmistir. Cikarilan ham seslerden Mel-Frekans
Cepstral Katsayilar (MFCC) ve bu katsayilar ile skalogram goriintiileri elde edilmistir. Daha sonra
egitilmis bir yapay sinir agindan 6grenme aktarimi ile kontrol ve depresyon verileri siniflandirtlmistir.

Bulgular: Kontrol grubuna kiyasla, anlaml bir farklilik goriilmiistiir. /a/ sesi i¢in dogruluk %82,9 ve
AUC degeri %93,7 olmustur. Pataka sozciigii i¢in, dogruluk %91,8 ve AUC degeri %97,1 bulunmustur.

Sonug: Saglik hizmetlerine yonelik teletip uygulamalarindan biri olacak olan, ses analizinin dnemli
norolojik ve psikolojik hastaliklarin erken teshisine uygulanmasi, hastalarin saglik sonuglarini ve yagam
kalitesini iyilestirmek i¢in bilylik umut vaat etmektedir. Bu ¢alisma, bir akilli telefon kullanarak ev
ortaminda ses tabanli patoloji 6n-analizinin uygulanabilirligini gostermektedir.

Anabhtar kelimeler: Vokal Biyobelirte¢; Vagus; Depresyon; Ogrenme aktarimi
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Prediction of Depression Status with Vocal Biomarkers

Fatma Ozcan!

! Biophysics Department in Faculty of Medicine, Kahramanmaras Sutcu Imam University

Aim: The vagus nerve, which forms an important part of the autonomic nervous system, is responsible
for carrying signals between the brain and other parts of the body. Voice synthesis is a complex process
based on the combined effects of the nervous system, respiratory system and larynx. The upper laryngeal
nerve, which is responsible for voice changes, is a nerve arising from the inferior ganglion of the vagus
nerve. In addition, the organs involved in the speech production process are highly susceptible to both
physical and mental disorders. For this reason, the health of individuals significantly affects the way
they speak, their vocalisations and syntax. A ‘vocal biomarker’ is a feature captured by a digital
algorithm that is considered as an indicator of normal biological processes and pathogenic processes. In
this context, can the sound produced be used as a marker in the detection of some psychological and
neurological pathologies? For example, can depression, which can lead to various physical and
psychological problems by negatively affecting the thoughts, emotions and behaviours of the individual,
be predicted by vocal biomarker? In this study, the voices of healthy and depressed individuals will be
classified to develop non-invasive, fast and low-cost computer-aided diagnostic systems or clinical
decision support systems.

Materials and Methods: A total of 69 participants (27 in the depression group and 42 in the control
group) from the Bridge2Al-Voice dataset were included in the study. Participants' /a/ and
diadochokinesis-Pataka vocalisations were used without gender and age distinction. Mel-Frequency
Cepstral Coefficients (MFCC) and scalogram images were obtained from the extracted raw sounds. The
control and depression data were then classified by transfer learning from a pre-trained artificial neural
network.

Results: Compared to the control group, a significant difference was observed. For the /a/ vocalisation,
the accuracy was 82.9% and the AUC was 93.7%. For the diadochokinesis-Pataka, the accuracy was
91.8% and the AUC was 97.1%.

Conclusion: As one of the telemedicine applications for healthcare, the application of voice analysis to
the early diagnosis of major neurological and psychological diseases holds great promise for improving
patients' health outcomes and quality of life. This study highlights the feasibility of voice-based
pathology pre-analysis in a home environment using a smartphone.

Keywords: Vocal Biomarker, Vagus, Depression; Transfer learning
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Noralterapinin Deneysel Kolit Modelinde Terapotik Etkinliginin
Degerlendirilmesi
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Amagc: Inflamatuar Bagirsak Hastaliklart (IBH), gastrointestinal sistemi tutan sistemik kronik bir
hastaliktir. Noralterapi prokain ya da lidokain enjeksiyonu ile uygulanan bir diizenleme tedavisidir. Bu
calismada, Trinitrobenzen Siilfonik Asit (TNBS) ile olusturulmus deneysel kolit modelinde noralterapi
uygulamasinin inflamasyon ve doku hasar1 {izerine etkilerinin degerlendirilmesi amaglanmaistir.

Gereg¢ ve Yontemler: Toplam 56 Wistar Albino erkek si¢an 8 gruba ayrilmistir: sham kontrol, TNBS,
TNBS+intrarektal (i.r.) prokain, TNBS+i.r. lidokain, TNBS+intraperitonal (i.p.) prokain, TNBS+i.p.
lidokain, TNBS+subkutan (s.c.) prokain, TNBS+s.c. lidokain. Kolit, %37 etanol i¢inde ¢6ziilmiis TNBS
kullanilarak indiiklenmistir. Prokain veya lidokain 10 mg/kg dozunda, 3 giin boyunca uygulanmaistir.
Tedavi siiresi sonunda tiim hayvanlarin kolon segmentleri ¢ikarilarak biyokimyasal ve histopatolojik
incelemeler yapilmustir.

Bulgular: Biyokimyasal analizlerde, kontrol grubuna goére TNBS grubunda oksidatif stres gostergeleri
olan MDA ve MPO diizeyleri ile proinflamatuar sitokinler olan TNF-a, IL-1B ve IL-6 seviyelerinde
anlamli artig saptanmistir (p<<0.0001). Buna karsilik, TNBS grubunda antioksidan enzim aktiviteleri olan
SOD, CAT ve GPx ile antiinflamatuar sitokin IL-4 ve IL-10 diizeylerinde ise kontrol grubuna kiyasla
belirgin bir azalma gozlenmistir (p<0.0001). Deneysel kolit modeli olusturulmus hayvanlarda
uygulanan noralterapi, oksidatif stres ve inflamasyon parametrelerini anlaml diizeyde iyilestirmis;
ozellikle intrarektal ve intraperitoneal uygulama gruplarindaki degerler kontrol grubuna daha yakin
bulunmustur (p<0.01 — p<0.0001). Prokain uygulamasinin, lidokaine gore daha belirgin bir etki
gosterdigi gozlemlenmistir. Histopatolojik degerlendirmede ise TNBS ile kolon mukozasinda olusan
inflamasyon, 6dem ve iilserasyonun tedavi gruplarinda geriledigi ve doku biitiinliigiiniin biiyiik 6l¢iide
korundugu tespit edilmistir.

Sonug: Bu ¢aligmada, prokain ve lidokain ile uygulanan noralterapinin, TNBS ile olusturulan deneysel
kolit modelinde inflamatuar stireci baskiladigi ve doku iyilesmesini destekledigi gosterilmistir. Elde
edilen bulgular, noralterapinin IBH tedavisinde tamamlayici bir yaklasim olarak terapotik potansiyele

sahip olabilecegi diisiiniilmektedir.

Anahtar kelimeler: Deneysel Kolit; Lidokain, Noralterapi; Prokain; TNBS
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Evaluation of the Therapeutic Efficacy of Neural Therapy in an
Experimental Colitis Model
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Aim: Inflammatory Bowel Diseases (IBD) are systemic chronic diseases affecting the gastrointestinal
tract. Neural therapy is a regulatory treatment method involving the injection of procaine or lidocaine.
This study aimed to evaluate the effects of neural therapy on inflammation and tissue damage in an
experimental colitis model induced by Trinitrobenzene Sulfonic Acid (TNBS).

Materials and Methods: A total of 56 male Wistar Albino rats were randomly divided into eight
groups: sham control, TNBS, TNBS + intrarectal (i.r.) procaine, TNBS + i.r. lidocaine, TNBS +
intraperitoneal (i.p.) procaine, TNBS + i.p. lidocaine, TNBS + subcutaneous (s.c.) procaine, and TNBS
+ s.c. lidocaine. Colitis was induced using TNBS dissolved in 37% ethanol. Procaine or lidocaine was
administered at a dose of 10 mg/kg for 3 consecutive days. At the end of the treatment period, colon
segments were collected from all animals for biochemical and histopathological analyses. Data were
analyzed using one-way ANOVA, Mann-Whitney U test, and Tukey's post hoc test.

Results: In the biochemical analyses, compared to the control group, the TNBS group showed a
significant increase in oxidative stress markers (MDA and MPO) as well as in pro-inflammatory
cytokines TNF-a, IL-1f, and IL-6 (p<0.0001). Conversely, a marked decrease was observed in the levels
of antioxidant enzymes (SOD, CAT, and GPx) and anti-inflammatory cytokines IL-4 and IL-10 in the
TNBS group compared to controls (p<0.0001). Neural therapy administered to animals with
experimentally induced colitis significantly improved oxidative stress and inflammatory parameters,
with values in the intrarectal and intraperitoneal application groups being closer to those of the control
group (p<0.01 — p<0.0001). Procaine was found to exert a more pronounced therapeutic effect compared
to lidocaine. Histopathological evaluation revealed that inflammation, edema, and ulceration induced
by TNBS in the colonic mucosa were reduced in the treatment groups, and the integrity of the tissue was
largely preserved.

Conclusion: This study demonstrated that neural therapy using procaine and lidocaine suppressed the
inflammatory process and supported tissue healing in a TNBS-induced experimental colitis model.
These findings suggest that neural therapy may have therapeutic potential as a complementary approach
in the treatment of IBD.

Keywords: Experimental Colitis; Lidocaine; Neural Therapy; Procaine; TNBS
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Stres Dayamikhihginin Elektrofizyolojik Degiskenler ve Makine
Ogrenmesi Algoritmalar1 Kullamlarak Tespit Edilmesi
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Amag: Stres, i¢ ya da dis etkenlerle homeostatik dengenin bozulmasidir [1]. Bu denge, fizyolojik geri
besleme mekanizmalar ile yeniden saglansa da zamanla degiskenlik gdsterebilir. Bu durum, bazi
bireylerin stres karsisinda daha az direngli hale gelmesiyle sonuglanabilir [2]. Genetik ve ¢evresel
etkenler kigisel stres dayanikliliginda 6nemli rol oynamaktadir [3]. Bu c¢alismada, bireylerin stres
dayanikliligini kantitatif olarak degerlendirmek amaciyla, dinlenim ve gorsel uyaranlara karsi elde
edilen EEG, EKG sinyalleri ve tiikiiriik kortizol diizeyleri makine 6grenme modellerinin egitilmesinde
kullanilmis ve tahmin basarimlar1 degerlendirilmistir.

Yontem: Calismaya 70 saglikli erigkin birey dahil edilmistir. Katilimcilarin stres dayanikliliklari;
Siirekli Kaygi Envanteri, Psikolojik Dayaniklilik Ol¢egi (VUL), Algilanan Stres Olgegi ve Genel Saglik
Anketi ile belirlenmistir. Stres dayamkliliginda altin standart olmamasi sebebiyle anket skorlar1 K-
ortalamalar ile kiimelenerek iki gruba ayrilmistir. Kortizol 6rnekleri dl¢tim oncesi alinmistir. EEG ve
EKG kayitlari, dinlenim ve The “International Affective Picture System” (IAPS) gorsel uyaran
paradigmasinda bes farkli kosul altinda toplanmistir. Tiim verilerden elde edilen &zellik matrisi,
Minimum Redundancy Maximum Relevance (MRMR) algoritmas: ile siralanmis ve en anlamh 20
ozellik secilmistir. Bu 6zelliklerle, alt1 farkli makine 6grenme modeli (dogrusal diskriminant analiz,
“naive bayes”, karar agaci, destek vektor makinesi, k-en yakin komsuluk, rastgele orman) kullanilarak
bireylerin stres grubuna aitligi tahmin edilmistir.

Bulgular: Katilimcilarin bireysel anket beyanina gore yliksek, diisiikk stres dayaniklilik grubunda
oldugunu belirlemede bireysel beyana dayali anketlerde en iyi sonuglarin VUL testinde oldugu
gbzlemlendi (silhouette puani: 0,71). MRMR algoritmasinda stres dayanikliligi ile en yiiksek iliskili
olarak belirlenen 20 6zelligin EEG 0Sl¢iimlerinden gelen ve IAPS skoruna gore gii¢lii uyaran olarak
nitelendirilen analiz degiskenleri oldugu gozlemlendi. Bu degiskenler iizerinden egitilen makine
ogrenme modellerinde en yliksek basari hem egitim hem de test verilerinde k-en yakin komsuluk
(strastyla %90 ve %90) ve rastgele orman (sirasiyla %92 ve %90) ile elde edildi.

Sonug: EEG verileri ve makine 6grenme yontemleri bireylerin stres dayanikliliginin belirlenmesinde
etkili bir arag olarak kullanilabilir.

Anabhtar kelimeler: Stres; Yapay Zeka, EEG
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Detection of Stress Resilience Using Electrophysiological Variables
and Machine Learning Algorithms
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Aim: Stress is defined as the disruption of homeostatic balance by internal or external factors [1].
Although this balance can be restored through physiological feedback mechanisms, it may vary over
time. This variability can result in some individuals becoming less resilient to stress [2]. Genetic and
environmental factors play a significant role in individual stress resilience [3]. In this study, to
quantitatively assess individuals’ stress resilience, EEG and ECG signals obtained during rest and in
response to visual stimuli, along with salivary cortisol levels, were used to train machine learning
models, and their prediction performances were evaluated.

Materials and Methods: Seventy healthy adult participants were included in the study. Participants'
stress resilience was assessed using the State-Trait Anxiety Inventory, the Psychological Resilience
Scale (VUL), the Perceived Stress Scale, and the General Health Questionnaire. Since there is no gold
standard for stress resilience, the questionnaire scores were clustered into two groups using the K-means
algorithm. Cortisol samples were collected prior to measurements. EEG and ECG recordings were
obtained under five different conditions during resting state and while presenting visual stimuli from the
“International Affective Picture System” (IAPS). A feature matrix was created from all collected data
and ranked using the Minimum Redundancy Maximum Relevance (MRMR) algorithm, with the top 20
most significant features selected. Using these features, six different machine learning models (linear
discriminant analysis, naive Bayes, decision tree, support vector machine, k-nearest neighbors, and
random forest) were employed to predict participants' group membership regarding stress resilience.

Results: Among the self-report questionnaires, the VUL test yielded the best performance in classifying
individuals into high and low stress resilience groups (silhouette score: 0.71). Among the top 20 features
identified by the MRMR algorithm, the most strongly associated variables with stress resilience were
derived from EEG measurements and corresponded to highly arousing stimuli according to IAPS scores.
The machine learning models trained with these variables achieved the highest performance with k-
nearest neighbors (90% for both training and testing data) and random forest (92% for training, 90% for
testing).

Conclusion: EEG data combined with machine learning methods can be effectively used as a tool to
determine individuals' stress resilience.

Keywords: Stress; Artificial Intelligence; EEG
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Amac: Metavinkiilin (MV), aktin baglayici kuyruk bolgesinde 68 amino asitlik bir ek bulunan, kaslara
O0zgli bir vinkiilin varyantidir. Bu bolgedeki mutasyonlar kalitsal kardiyomiyopatilerle
iliskilendirilmistir. Bu ¢alisma, yaban tip (WT) ve iki kardiyomiyopati ile iliskili MVt mutantinin
(ALeu954, R975W) ¢ozelti yapisin1 ve konformasyonel 6zelliklerini tanimlamay1 amaglamaktadir.

Gerec¢ ve Yontemler: Rekombinant Mvt'ler, E. coli BL21(DE3)'te ifade edildi ve amonyum siilfat
¢oktiirmesi ve iyon degisim kromatografisi ile saflastirildi. Kiiglik acili X-1s1n1 sagilmast (SAXS)
Olctimleri EMBL P12 151n hattinda gerceklestirildi. M Vt'lerin yapisal konformasyonlarini incelemek igin
molekiiler dinamik (MD) simiilasyonlar1 ve SAXS-tabanli ensemble analizi kullanildu.

Bulgular: SAXS analizi her bir MVt varyant1 i¢in asimetrik ve uzun bir yapisal sekli dogruladi. SAXS
odakli topluluk analizi, MVtnin uzamis ve kompakt durumlar arasinda dinamik bir dengede var
olabilecegini dogruladi. Mutantlarla karsilastirildiginda, MD simiilasyonlar1 WT formunun daha az
hareketlilige ve ek bolgesinde daha fazla paketlenmeye sahip oldugunu gdstermistir. WT MVt'nin MD
simiilasyonlari, R975 ve D907 arasinda bir tuz kdpriisii oldugunu ortaya koymus olup, bu da R975W
mutantinda gézlemlenen dengesizlige yapisal bir agiklama getirmektedir.

Sonug: Entegre SAXS ve MD yaklagimimiz, metavinkiilin kuyruk varyantlarinin dinamik davranigina
dair i¢gdriiler sunmakta ve belirli mutasyonlarin yapisal stabiliteyi nasil bozabilecegini ortaya
koymaktadir. MVt'nin ¢ozeltideki yapisal topluluklar, hiicre iskleti ile etkilesimleri i¢in gerekli olan
fokal adezyon kompleksleri icindeki vinkiilin ve metavinkiilinin aktif, a¢ik konformasyonlarinin
gelecekteki modellenmesine yonelik yapisal bir ger¢eve sunmaktadir.

Anahtar kelimeler: Metavinkiilin, SAXS; Molekiiler dinamik; Kardiyomiyopati; fgsel olarak diizensiz
proteinler
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Aim: Metavinculin (MV) is a muscle-specific variant of vinculin with an extra 68 amino acid insert in
its actin-binding tail domain. Mutations in this region have been linked to inherited cardiomyopathies.
This study aims to describe the solution structure and conformational characteristics of wild-type
(WT) and two cardiomyopathy-linked MVt mutants (ALeu954, R975W).

Materials and Methods: Recombinant Mvts were expressed in E. coli BL21(DE3) and purified by
ammonium sulfate precipitation and ion exchange chromatography. Small-angle X-ray scattering
(SAXS) measurements were performed at the EMBL P12 beamline. Molecular dynamics (MD)
simulations and SAXS-driven ensemble analysis were used to investigate structural conformations of
MVts.

Results: For each MVt variant, SAXS analysis confirmed an asymmetric and elongated structural shape.
It was confirmed by SAXS-driven ensemble analysis that MVt can exist in a dynamic equilibrium
between extended and compact states. In comparison to the mutants, MD simulations showed that the
WT form had less mobility and more packing in the insert region. MD simulations of WT MVt revealed
a salt bridge between R975 and D907, which provides a structural explanation for the destabilization
observed for R975W mutant.

Conclusion: Our integrated SAXS and MD approach provides insights into the dynamic behavior of
metavinculin tail variants and reveals how specific mutations may compromise structural stability. The
solution-state ensembles of MVt present a structural framework for the future modeling of the active,
open conformations of vinculin and metavinculin within focal adhesion complexes, which are essential
for their interactions with the cytoskeleton.

Keywords: Metavinculin; SAXS; Molecular dynamics; Cardiomyopathy, Intrinsically disordered
proteins
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Amac: Bu c¢alismada, yiiksek performansli uguslar sirasinda pilotlarin maruz kaldigi atmosferik ve
mekanik etkiler sonucu gelisen hipoksi ile A-LOC ve G-LOC gibi nérofizyolojik inkapasitasyon
stireclerinin erken tespiti ile ugus emniyetini artirmay1 hedefleyen ug yapay zeka ile entegre edilebilecek
giyilebilir bir sistemin gelistirilmesi amaglanmistir.

Gere¢ ve Yontemler: Sistemin sensér mimarisi frontal bélgeye konumlandirilmis tek kanalli bir EEG,
F-NIRS ve GSR sensorii, pilotlarca ugus esnasinda kullanilan oksijen maskesine adapte edilmis bir
basing sensorii ile respirasyonu takip eden bir spirometre, FDA onayli medikal oksijen seviyesi sensorii
ve IMU sensoériinden olusmaktadir. Sistemin merkezinde sensorlerden gelen verileri isleyen ARM
Cortex-M7 mikroislemcisi bulunmaktadir. Arastirmalar kapsaminda, insanli testler Oncesinde,
benzetilmis laboratuvar ortamlarinda sistemin yeterlilik ve gilivenilirligine yonelik calismalar
gercgeklestirilmistir.

Bulgular: EEG sisteminin 512 Hz 6rnekleme hizinda, 3-100 Hz araligindaki verileri siniflandirarak 8
giic bandinda donanimsal ¢iktilar iirettigi, ayrica bu bantlarin islenmesiyle dikkat ve rahatlama verileri
iretebildigi gosterilmistir. F-NIRS verilerinin analizi ile bu sensoriin 24-bit ¢oziiniirliik ile 6rnekleme
frekansinin ~150 Hz oldugu hesaplanmistir. Analog GSR sensori, ¢ift kanalli bir op-amp ile hem sinyal
kazanci hem de filtreleme yapilabilecek sekilde tasarlanarak iiretilmistir. %0-100 aralifinda calisabilen
oksijen sensorii ve GSR sensoriiniin iirettigi analog verilerin analog-dijital ¢evrimi 24-bit ¢oziiniirliikte
2 KHz ornekleme frekansima sahip bir ADC ile gergeklestirilmektedir. Solunum fonksiyon takibi igin
gelistirilen spirometrenin dijital ikizi bilgisayarli hesaplamali akiskanlar dinamigi testleri ile
sekillendirilmis, solunumu stimiile eden bir sistem ile sensor test edilerek veriler toplanmaistir.

Sonug¢: EEG verisini toplamak i¢i kullanilan TGAM ¢ipinden gelen verilerin kayipsiz bir sekilde
toplanabildigi gosterilmistir. Arastirmacinin géz kirpma verisi, literatiirdeki bir¢ok calismada kullanilan
Neurosky® sensorle karsilastirilmis ve bu verileri arasindaki pearson korelasyon testi r = 0.98 olarak
hesaplanmistir. GSR'nin istatistiksel analizinde, direncin logaritmasi ile GSR ¢iktis1 arasinda anlamli bir
iliski bulunmustur. Ayrica, farkli direng gruplar1 arasinda ANOVA testi kullanilarak yapilan analizde
anlamli farkliliklar gézlenmistir.

Anahtar kelimeler: Hipoksi; Giyilebilir Biyosensorler; U¢ Yapay Zekd; Nérofizyolojik Izleme; G-LOC
ve A-LOC Onleme
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Development of a Wearable Edge Artificial Intelligence System for
Early Detection of Neurophysiological Incapacitation in High-
Performance Flights: Step 1 — Sensor Development and Validation

Rifat UGURLUTAN!, Murat AYAZ?

" Air Force Command Air and Space Power Development Center Command (HUGEM) Research
Center Command (Hava ARMERKOM) Modeling and Simulation Department
? Okan University Biophysics Department

Aim: In this study, it is aimed to develop a wearable system that can be integrated with extreme artificial
intelligence, which aims to increase flight safety by early detection of hypoxia and neurophysiological
incapacitation processes such as A-LOC and G-LOC, which develop as a result of atmospheric and
mechanical effects that pilots are exposed to during high-performance flights.

Materials and Methods: The sensor architecture includes a single-channel EEG, F-NIRS, and GSR
sensor placed on the frontal region, a pressure sensor integrated into the pilot's oxygen mask, a
spirometer for respiratory monitoring, an FDA-approved medical oxygen sensor, and an IMU. At the
core is an ARM Cortex-M7 microprocessor that processes multisensor data. Prior to human testing,
simulations were conducted in controlled laboratory conditions to assess system adequacy and
reliability.

Results: The EEG system produced hardware outputs in eight power bands by classifying signals
between 3—100 Hz at a 512 Hz sampling rate, also enabling attention and relaxation metrics. F-NIRS
data analysis showed ~150 Hz sampling at 24-bit resolution. The analog GSR sensor was custom-
designed with a dual op-amp for signal amplification and filtering. Analog outputs from the GSR and a
0-100% oxygen sensor are digitized via a 24-bit, 2 kHz ADC. A digital twin of the spirometer was
modeled using CFD and tested with a respiratory stimulator for data collection.

Conclusion: EEG signals from the TGAM chip were recorded without data loss. Eye blink data is highly
correlated with Neurosky® (r = 0.98). GSR analysis showed a strong logarithmic relation between
resistance and output. ANOVA revealed significant differences between resistance levels. Overall, the
system demonstrated high precision and potential for real-time physiological monitoring in aviation.

Keywords: Hypoxia; Wearable Biosensors, Edge Al; Neurophysiological Monitoring; G-LOC and A-
LOC Prevention
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Hipotiroidi Tams1 Almis Hastalarda IL-8 (+781 C/T) Gen
Varyasyonunun Etkisinin Arastirilmasi

Nevra Alkanli!, Arzu Ay?, Nilgiin Tan Tabakoglu’, Mehmet Celik*

IHalig Universitesi, Ti ip Fakiiltesi, Biyofizik Anabilim Dall, Istanbul, T tirkiye

Ty rakya Universitesi, Ti ip Fakiiltesi, Biyofizik Anabilim Dali, Edirne, Tiirkiye

3T rakya Universitesi, Ti ip Fakiiltesi, fQ Hastaliklart Anabilim Dali, Edirne, Tiirkiye

AT rakya Universitesi, Ti ip Fakiiltesi, fQ Hastaliklart Anabilim Dali (Endokrinoloji ve Metabolizma
Hastaliklar), Edirne, Tiirkiye

Amag: Bu ¢aligmanin amaci, hipotiroidi tanisi almis hastalarda IL-8 (+781C/T) gen varyasyonunun
etkisini arastirmaktir.

Gerec ve Yontemler: Calismamiz power analizi yapilarak 86 hasta ve 86 kontrol ile gerceklestirilmistir.
IL-8 (+781C/T) gen varyasyonu genotip dagilimlarini belirlemek i¢in polimeraz zincir reaksiyonu
(PZR) ve restriksiyon fragment uzunluk polimorfizmi (RFLP) metotlar1 kullanilmistir. IL-8 (+781C/T)
gen varyasyonunun genotip dagilimlar1 Ki-kare testi ve lojistik regresyon analizi ile karsilastirilmistir.
Klinik bulgulara gore genotip dagilimlar1 karsilastirmasi i¢in Ki-kare testi kullanilmistir. Ayrica 1L-8
(+781 C/T) gen varyasyonunun Hardy Weinberg dagilimina uygunlugu incelenmistir.

Bulgular: Hipotiroidi tanis1 almis hasta grubunda IL-8 (+781C/T) gen varyasyonunun CC genotipi
anlamli derecede daha yiiksek belirlenmistir (OR: 3.095, %95CI: 1.618-5.921, p<0.001). Bu gen
varyasyonunun TT genotipi saglikli kontrol grubunda anlamli derecede daha fazla saptanmistir (OR:
0.198, %95Cl: 0.064-0.616, p=0.005). Diabetes mellitusu, hipertansiyonu ve kolesterolii olan hipotiroidi
hastalarinda IL-8 (+781C/T) gen varyasyonunun CC ve CT genotipleri anlamli derecede daha fazla
belirlenmistir. Kalp hastalig1 olan hipotiroidi hastalarinda CC genotipi anlamli derecede daha yiiksek
saptanmistir. Sigara ve alkol kullanan hipotiroidi hastalarinda da CT genotipi anlamli derecede daha
yliksek bulunmustur (p<<0.001).

Sonuc: Calismamizda CC genotipi hipotiroidi gelisimi igin genetik bir risk faktorii olarak belirlenmistir.
TT genotipi hipotiroidi gelisimine karst koruyucu bir faktdr olarak saptanmistir. Ayrica diabetes
mellitusu, hipertansiyonu, kolesterolii, kalp hastalig1 olan hipotiroidi hastalarinda bu gen varyasyonunun
CC ve CT genotipleri genetik risk faktorleri olarak belirlenmistir. Calismamizda anlamli biyobelirtegler
elde edilmistir. Bu biyobelirteglerin hastaligin mekanizmasinin daha iyi anlasilabilmesi ve hipotiroidi
gelisimine kars1 spesifik ve kisisellestirilmis terapotik yaklasimlarin gelistirilebilmesi bakimindan son
derece 6nemli olabilecekleri ongoriilmektedir.

Anahtar kelimeler: Hipotiroidizm; interlokin-8; genetik varyasyon;, PZR-RFLP
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Investigation of the Effect of IL-8 (+781 C/T) Gene Variation in
Patients Diagnosed with Hypothyroidism

Nevra Alkanli!, Arzu Ay?, Nilgiin Tan Tabakoglu’, Mehmet Celik*

"Hali¢ University, Faculty of Medicine, Department of Biophysics, Istanbul, Turkey
’Trakya University, Faculty of Medicine, Department of Biophysics, Edirne, Turkey
3Trakya University, Faculty of Medicine, Department of Internal Medicine, Edirne, Turkey
4Trakya University, Faculty of Medicine, Department of Internal Medicine
(Endocrinology and Metabolic Diseases), Edirne, Turkey

Aim: The aim of this study is to investigate the effect of IL-8 (+781C/T) gene variation in patients
diagnosed with hypothyroidism.

Materials and Methods: Our study was performed with 86 patients and 86 controls using power
analysis. Polymerase chain reaction (PCR) and restriction fragment length polymorphism (RFLP)
methods were used to determine the genotype distributions of IL-8 (+781C/T) gene variation. Genotype
distributions of IL-8 (+781C/T) gene variation were compared using Chi-square test and logistic
regression analysis. Chi-square test was used to compare of genotype distributions according to clinical
findings. Additionally, the conformity of the IL-8 (+781 C/T) gene variation to the Hardy Weinberg
distribution was examined.

Results: The CC genotype of the IL-8 (+781C/T) gene variation was determined significantly higher in
the patient group diagnosed with hypothyroidism (OR: 3.095, 95%CIl: 1.618-5.921, p<0.001). The TT
genotype of this gene variation was identified significantly higher in the healthy control group (OR:
0.198, 95%CIl: 0.064-0.616, p=0.005). CC and CT genotypes of the IL-8 (+781C/T) gene variation were
determined significantly higher in hypothyroid patients with diabetes mellitus, hypertension and
cholesterol. CC genotype was detected significantly higher in hypothyroid patients with heart disease.
CT genotype was also determined significantly higher in hypothyroid patients who used smoke and
alcohol (p<0.001).

Conclusion: In our study, the CC genotype was determined as a genetic risk factor for development of
hypothyroidism. The TT genotype has been identified as a protective factor against development of
hypothyroidism. In addition, the CC and CT genotypes were determined as genetic risk factors in
patients with diabetes mellitus, hypertension, cholesterol, and heart disease. Significant biomarkers were
obtained in our study. It is anticipated that these biomarkers may be extremely important in better
understanding the mechanism of the disease and in developing specific and personalized therapeutic
approaches against the development of hypothyroidism.

Keywords: Hypothyroidism, interleukin-8, genetic variation;, PCR-RFLP
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Setilpiridinyum Kloriiriin Hipotalamus Kokenli GT1-7 Hiicre Hatti
Uzerine Sitotoksik ve Genotoksik Etkilerinin Incelenmesi

Samet Oz!, Suat Tekin2

! Osmaniye Korkut Ata Universitesi, Saglik Hizmetleri Meslek Yiiksekokulu, Veterinerlik Boliimii,
Qsmani)_{e, Tiirkiye
2Inonii Universitesi, Tip Fakiiltesi Fizyoloji Anabilim Dali, Malatya, Tiirkiye

Amag: Setilpiridinyum kloriir (CPC), antimikrobiyal 6zellikleri sayesinde agiz bakim iiriinlerinde
yaygin olarak kullanilan kuaterner amonyum bilesigidir. Antibakteriyel etkisi iyi bilinmekle birlikte, bu
bilesigin uzun siireli veya yiiksek doz maruziyet kosullarinda insan sinir ya da néroendokrin hiicreler
iizerindeki potansiyel toksik etkileri tam olarak aydinlatilamamistir. Bu ¢alismada, hipotalamus kokenli
ve gonadotropin salgilatict hormon (GnRH) sentezleyebilen GT1-7 hiicre hatti {izerinde CPC'nin
sitotoksik ve genotoksik etkilerinin aragtirmasi amaglanmaktadir.

Gereg ve Yontemler: GT1-7 hiicreleri, 1, 5, 50, 100 ve 1000 uM konsantrasyonlarinda CPC ile 24 saat
inkiibe edildi. Hiicreler DMEM+%10 FBS, %]1 penisilin/streptomisin igeren ortamda, 37°C ve %5 CO2
kosullarinda kiiltiire edildi. Hiicre canlilifi, 3-(4,5-dimetiltiazol-2-il)-2,5-difeniltetrazolyum bromiir
(MTT) testi ile degerlendirildi ve inhibe edici konsantrasyon 50 (ICso) degeri GraphPad Prism 8 yazilimi
ile hesaplandi. Sitotoksik konsantrasyonlarin genotoksik potansiyelini degerlendirmek amaciyla Comet
testi uygulandi. Tiim deneyler sekiz tekrar (n=8) halinde yiiriitiildii. Istatistiksel analizler SPSS yazilimi
ile yapild1 ve gruplar arasi farklar non-parametrik Kruskal-Wallis varyans analizi ile degerlendirildi
(p<0.05 anlamli kabul edildi).

Bulgular: CPC, GT1-7 hiicre hattinda 5, 50, 100 ve 1000 pM konsantrasyonlarinda anlamli diizeyde
sitotoksik etki gosterdi (p<0.05). Ayrica, Comet analizi sonuglarina gére CPC'nin ICso degerinin (4.4
uM; loglCso: 0.64 uM) uygulandigi hiicrelerde anlamli diizeyde DNA hasart tespit edildi. Bu kapsamda,
hiicrelerin kuyruk uzunlugu ve kuyruk momenti degerlerinde anlamli artis; kafa ¢api 6l¢timlerinde ise
azalma saptandi (p<0.05).

Sonug: CPC, GT1-7 hiicrelerinde anlaml1 diizeyde sitotoksik ve genotoksik etkilere yol agti. Ayrica,
ICso konsantrasyonunda (4.4 uM) uygulanan CPC'nin, DNA hasarina sebep oldugu belirlendi. GT1-7
hiicrelerinin GnRH salgilayabilme 6zelligi dikkate alindiginda, bu bulgular CPC’nin 6zellikle yogun
maruziyet kosullarinda, noroendokrin biitiinliikk iizerinde potansiyel etkiler yaratabilecegini
diistindiirmektedir. Ancak, CPC’nin dogrudan hipotalamus ve iligkili mekanizmalar iizerindeki
etkilerinin ortaya konulabilmesi i¢in ileri diizey molekiiler analizlerle detaylandirilmasi gerekmektedir.

Anahtar kelimeler: Genotoksisite, GT1-7, Hipotalamus, Setilpiridinyum kloriir, Sitotoksisite
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Investigation of the Cytotoxic and Genotoxic Effects of
Cetylpyridinium Chloride on the Hypothalamic GT1-7 Cell Line

Samet Oz!, Suat Tekin?
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Aim: Cetylpyridinium chloride (CPC) is a quaternary ammonium compound commonly used in oral
care products for its antimicrobial properties. While its antibacterial effect is well established, potential
toxic effects on human nerve or neuroendocrine cells under prolonged or high-dose exposure remain
unclear. This study aims to investigate the cytotoxic and genotoxic effects of CPC on the hypothalamic
GT1-7 cell line, capable of synthesizing gonadotropin-releasing hormone (GnRH).

Materials and Methods: GT1-7 cells were incubated with CPC at concentrations of 1, 5, 50, 100, and
1000 uM for 24 hours. Cells were cultured in DMEM+10% FBS, 1% penicillin/streptomycin medium
at 37°C and 5% CO.. Cell viability was assessed using 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay, inhibitory concentration-50 (ICsp) value was calculated
using GraphPad Prism 8. Comet assay was performed to evaluate the genotoxic potential of cytotoxic
concentrations. All experiments were conducted in eight replicates (n=8). Statistical analyses were
performed using SPSS, intergroup differences were evaluated using non-parametric Kruskal-Wallis
variance analysis (p<0.05 was considered significant).

Results: CPC showed a significant cytotoxic effect at concentrations of 5, 50, 100, and 1000 uM in the
GT1-7 cell line (p<0.05). Additionally, according to the Comet assay results, significant DNA damage
was detected in cells treated with CPC at an ICso value of 4.4 uM (loglCso: 0.64 uM). In this context, a
significant increase in tail length and tail moment values, and a decrease in head diameter measurements
were observed (p<0.05).

Conclusion: CPC caused significant cytotoxic and genotoxic effects in GT1-7 cells. In addition, it was
determined that CPC applied at ICso concentration (4.4 pM) caused DNA damage. Considering ability
of GT1-7 cells to secrete GnRH, these findings suggest that CPC may potentially affect neuroendocrine
integrity, particularly under conditions of intense exposure. However, further molecular analysis is
required to elucidate direct effects of CPC on hypothalamus and related mechanisms.

Keywords: Genotoxicity, GT1-7, Hypothalamus, Cetylpyridinium chloride, Cytotoxicity
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Akut Miyokard infarktiisiiniin Erken Tamisinda miRNA Tabanh
Molekiiler Biyobelirteclerin Belirlenmesi

Bilge Eren Korkmaz!, Mustafa Yildiz!, Selcuk Korkmaz?

" Trakya Qniversitesi Twp Fakiiltesi Biyofizik Anabilim Dali, Edirne
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Amac: Akut miyokard infarktiisii (AMI), kalp kasina kan akisinin ani kesilmesiyle olusan ciddi bir
kardiyovaskiiler olaydir ve yeniden sekillenme, fibrozis ile apoptoz gibi hiicresel siiregleri tetikler. Son
yillarda, bu patofizyolojik mekanizmalarda miRNA’larin diizenleyici rol oynadigi gosterilmistir.
Kardiyak yeniden sekillenme siirecinde belirli miRNA’larin anahtar diizenleyiciler olarak gorev
alabilecegi ongoriilmektedir. Bu c¢alismada, AMI ile iligkili miRNA-mRNA etkilesimlerinin
biyoinformatik olarak tanimlanmasi ve deneysel olarak dogrulanmasi1 amaglanmastir.

Gereg ve Yontemler: ilk asamada, GEO veri tabanindaki GSE95855 (miRNA) ve GSE35088 (mRNA)
setleriyle diferansiyel ekspresyon analizi yapilmis, anlamli miRNA’lar (Benjamini- Hochberg
diizeltilmis p<0,05; [logFC[>2,5) ve hedef genleri multiMiR araciligryla belirlenmistir. Ikinci asamada,
deneysel dogrulama i¢in 8 haftalik 16 Wistar sigani kontrol ve AMI gruplarina ayrilmig, AMI modeli
iki glin subkiitan 85 mg/kg izoproterenol ile olusturulmustur. Model, CK-MB ve c¢Tn-I diizeyleriyle
dogrulanmis; gen ekspresyonlar1 RT-qPCR ile 6l¢iilmiistiir. Gruplar Student t testi ile karsilastirilmas,
veriler ortalama + standart hata olarak sunulmus, p<0,05 istatistiksel anlamlilik diizeyi olarak kabul
edilmistir.

Bulgular: Biyoinformatik analizlerde miR-214-3p’nin yukar regiile (adj. p=0,0032; logFC=3,22),
miR-1b (adj. p=0,0198; logFC=-2,56) ve miR-133b-3p’nin (adj. p=0,0393; logFC=-2,91) asagi regiile
oldugu saptanmistir. Bu miRNA’larin hedefledigi Fbnl, Col3al, Hamp ve Cyp2el genleri, diferansiyel
olarak eksprese mRNA’lar arasinda yer almistir. CK-MB (AMI: 9,261 £ 0,413; Kontrol: 5,093 £+ 1,403;
p<0,001; n=8) ve ¢cTn-1 (AMI: 2,933 +0,119; Kontrol: 1,420 +0,454; p<0,001; n=8) diizeyleri, AMI
grubunda anlaml sekilde artarak modelin basartyla olusturuldugunu goéstermistir. Deneysel dogrulama
sonucunda miR-214-3p yukar1 regiile bulunmus (AMI: 2,388 + 0,114; Kontrol: 1,046 + 0,186; p<0,001;
n=4); miR-1b (AMI: 0,501 £0,043; Kontrol: 1,011+0,081; p=0,001; n=4) ve miR-133b-3p (AMI:
0,352+0,074; Kontrol: 1,028 +0,131; p=0,004; n=4) ise asag1 regiile olarak belirlenmistir. Hedef
genlerden Col3al yukar regiile (AMI: 1,804 +0,234; Kontrol: 1,012 +0,084; p=0,019; n=4), Cyp2el
ise asagi regiile (AMI: 0,114 +0,069; Kontrol: 1,663 = 0,849; p=0,043; n=4) bulunmustur.

Sonug: miR-214-3p’nin yukari, miR-1b ve miR-133b-3p’nin asag1 regiilasyonu, AMI’ye 6zgii patolojik
genlerle iliskilidir. Bu miRNA’lar, hastaligin molekiiler mekanizmasim1 aydinlatmada onemli

biyobelirtecler olup erken tani ve hedefe yonelik tedavi i¢in potansiyel adaylardir.

Bu calisma, Trakya Universitesi Bilimsel Arastirma Projeleri Birimi (TUBAP) tarafindan 2024/127
numaral1 proje kapsaminda desteklenmistir.

Anahtar kelimeler: Akut Miyokard Infarktiisii, Biyomarker, miRNA, Biyoinformatik
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Identification of miRNA-Based Molecular Biomarkers for Early
Diagnosis of Acute Myocardial Infarction
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Aim: Acute myocardial infarction (AMI) is a serious cardiovascular event caused by the sudden
interruption of blood flow to the heart, triggering processes such as remodeling, fibrosis, and apoptosis.
Recent studies have shown that microRNAs (miRNAs) regulate these mechanisms, and certain miRNAs
may act as key modulators of cardiac remodeling. This study aimed to identify AMI-associated miRNA—
mRNA interactions through bioinformatics and validate the findings experimentally.

Materials and Methods: In the first stage, differential expression analysis was performed using GEO
datasets GSE95855 (miRNA) and GSE35088 (mRNA). Significantly deregulated miRNAs (adjusted
p<0.05; |logFC[]>2.5) and their validated targets were identified using multiMiR. In the second stage,
sixteen 8-week-old Wistar rats were divided into control and AMI groups. AMI was induced by
subcutaneous injection of isoproterenol (85 mg/kg) for two consecutive days. Model validation was
based on serum CK-MB and c¢Tn-I levels. Gene expression was measured via RT-qPCR. Data were
analyzed using Student’s t-test and presented as mean = standard error. A p-value <0.05 was considered
statistically significant.

Results: Bioinformatic analysis revealed upregulation of miR-214-3p (adj. p=0.0032; logFC=3.22) and
downregulation of miR-1b (adj. p=0.0198; logFC=-2.56) and miR-133b-3p (adj. p=0.0393; logFC=—
2.91). Their targets—Fbn1, Col3al, Hamp, and Cyp2e1—were among differentially expressed mRNAs.
CK-MB and c¢Tn-I levels were significantly higher in the AMI group (n=8), confirming successful model
induction. RT-qPCR confirmed miR-214-3p upregulation and miR-1b, miR-133b-3p downregulation.
Col3al was upregulated, and Cyp2el was downregulated in the AMI group (n=4).

Conclusion: The altered expression of miR-214-3p, miR-1b, and miR-133b-3p is associated with AMI-
related gene regulation. These miRNAs may serve as important biomarkers for understanding AMI

pathology and developing early diagnostic or targeted therapies.

This study was supported by Trakya University Scientific Research Projects Unit (TUBAP), project
number 2024/127.

Keywords: Acute Myocardial Infarction, Biomarker, miRNA, Bioinformatics

152



7. Uluslararasi ve 36. Ulusal Biyofizik Kongresi / 7th International and 36th National Biophysics Congress
3-6 Eylil / September 2025
Bursa Uludag Universitesi / Bursa Uludag University, BURSA, TURKIYE

S57
Hastalikla fliskili Genlerin Guanin-Sitozin (GC) Icerigi
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Amacg: GC igeriginin, DNA stabilitesi ve mutasyon oranlart ve gen ifadeleri iizerinde etkisi
bilinmektedir. Guanin-Sitozin (GC) igerigi ile hastaliklar arasindaki olasi iliski ise incelenmemistir.
Hipotezimiz, aralarinda bir iliski oldugudur ve amacimiz bu iliskinin olup olmadigini test etmektir. Olasi
bir iliskinin ortaya g¢ikarilmasi, hastalik mekanizmalarin1 anlamamizda, dnlemede ve tedavide yeni
ufuklar acabilecektir.

Gerec ve Yontemler: Insan referans genomundaki genlerin GC iceriklerini arastirildi. Bunlar arasindan
secilen hastalikla iliskili genlerin GC igerikleri, diger genlerin GC igerikleriyle karsilastirildi. Hastalikla
iliskili genleri belirlemek i¢in hastalikla iliskili genler hakkinda literatiir taramasi yapildi. Hastalikla
iligkili genlerin mutasyon oranlarina goére GC igeriklerini de bildiren literatiir (Baker vd. 2023. Front
Neurosci 17, 1006573) segildi. ilgili calismadan farkli olarak, GC icerikleri karsilastirilmali incelendi.
Karsilastirmalar, gruplarin varyanslariin karsilastirmalari i¢in f-testi sonuglarina dayanarak, hastalik
ve kontrol gruplarinin karsilagtirmalar1 igin esit varyanslar varsayarak/varsaymadan t-testleri
uygulanarak gerceklestirildi. Hastalik gruplariin gruplar arasi karsilagtirmalar1 benzer sekilde yapildi.

Bulgular: Sonugclar, koroner arter hastaligi, tip 2 diyabet (T2D), sizofreni, obezite, otizm ve konjenital
kalp hastaliginin (KKH) incelenmesine yol act1. 1lgili sonuglar yakin zamanda sunuldu (Adigiizel vd.
2025. 49. FEBS Kongresi), ancak giincellenmedi ve adenil- ve riboniikleotid baglanma igin anlaml
(p<0.05) olan gen ontolojisi analizi sonuglar1 igin detaylandirilmadi. Mevcut, giincellenecek sonuglara
gore, obezite, otizm ve KKH’de, hastalikla iliskili genlerin GC igeriklerinin ortalamalari, simdiye kadar
ornekledigimiz proteomdaki diger genlerinkinden; hastalik gruplarinin gruplar arasi karsilagtirmalarina
goreyse, otizm ve tip 2 diyabet genlerininkiler aralarinda, anlaml diizeyde (p<0.05) farklidir.

Sonug: Bulgular, hastalik-ilgili genlerin GC igeriklerinin ortalamalarinin anlamli 6l¢iide farkli oldugunu
ortaya koymaktadir. Farklilik gosteren ve gostermeyen GC igeriklerine gore, bir grup karmasik
hastaliklar olarak, digeri dogumsal ve/veya gelisimsel hastaliklar/bozukluklar olarak kabaca ayrilirsa,
gdzlemlenen farklarin hastalik mekanizmalar iizerinde olasi etkileri yorumlanabilir. GC igerigiyle ilgili
farkliliklar, nedensellikler ve risk iligkileri kanitlandiktan ve bireyler arasi farkliliklar hesaba katildiktan
sonra, gen diizenleme yoluyla yeni hastalik risk degerlendirme rejimlerinin ve/veya tedavilerinin
geligtirilmesinde kullanilma potansiyeline sahiptir. Calismamiz devam etmektedir.

Anahtar kelimeler: Gen GC igerigi; DNA stabilitesi; hastalik iligkisi; gen ifadesi; mutasyon hizi
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Guanine-Cytosine (GC) Contents of Disease Associated Genes
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Aim: The impact of GC content on DNA stability, mutation rates, and gene expression is known, but
the potential relationship between Guanine-Cytosine (GC) content and diseases has not been
investigated. Our hypothesis is that there is a relationship between them, and our goal is to test whether
this relationship exists. Identifying such a possible relationship could open new horizons for
understanding disease mechanisms, prevention, and treatment.

Materials and Methods: The GC contents of the genes in the human reference genome were explored.
The GC contents of the selected disease-associated genes among them were compared with the GC
contents of the rest of the genes. For determining the disease-associated genes, literature survey on the
disease associated genes was performed. The literature, which also reported the GC contents of the
disease-associated genes, in relation to the mutation rates of those genes (Baker et al. 2023. Front
Neurosci 17, 1006573), was selected. Different from that study, the GC contents were examined
comparatively. The comparisons were performed through applying t-tests for the disease and the control
groups’ comparisons, with/without assuming equal variances, based on the f-test results for the
comparisons of the variances of the groups. Intergroup comparisons of the disease groups were
performed similarly.

Results: The results led to the inspection of the coronary artery disease, type 2 diabetes (T2D),
schizophrenia, obesity, autism, and congenital heart disease (CHD). The relevant results were presented
recently (Adigiizel et al. 2025. 49th FEBS Congress), but were not updated, and not detailed for the gene
ontology analysis results, which were significant for adenyl- and ribonucleotide binding. According to
the results, to be updated, the averages of the GC contents of the disease-related genes in obesity, autism
and CHD were significantly (p<0.05) different from those of the other genes in the proteome we have
sampled so far; and according to intergroup comparisons of disease groups, those of autism and type 2
diabetes genes were significantly (p<0.05) different among themselves.

Conclusion: Findings imply significant differences of the means of the disease-associated genes’ GC
contents. Possible effects of the observed differences on disease mechanisms may be interpreted if the
inspected diseases/disorders are roughly divided into complex diseases as one group, and the congenital
and/or developmental diseases/disorders as the other, based on the GC contents that differ and those that
do not. GC content related differences have the potential to be utilized for the developments of novel
disease risk assessment regimes and/or therapies through gene editing, once the causalities and risk
associations can be proven, as well as accounting for inter-individual differences. This is an ongoing
study.

Keywords: Gene GC content; DNA stability; disease association; gene expression; mutation rate
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Melanom Kok Hiicrelerinde Epigenetik Modiilasyonun
Spektroskopik Profili: HDAC9 Hedefli Biyofiziksel Degerlendirme
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Amac: Kanser hiicrelerinde epigenetik modifikasyonlarin neden oldugu biyomolekiiler degisikliklerin
non-invaziv spektroskopik yontemler kullanilarak belirlenmesi, tamisal ve hedefe yonelik tedavi
arastirmalari i¢in kritik 6neme sahiptir. Bu calismanin amaci, HDAC modiilasyonu sonrasi yapisal ve
metabolik degisiklikleri spektroskopik ve molekiiler biyolojik yontemler ile izlemektir.

Gere¢ ve Yontemler: CHL-1 ve MeWo melanom hiicre hatlarindan CD 133+ kanser kok hiicreleri akis
sitometrisi ile izole edilmistir. Her iki hiicre grubuna HDAC inhibitorleri (TMP269, TSA, SAHA) ICso
dozlarinda uygulanmistir. ATR-FTIR (4000-800 cm™) ve Raman mikrospektroskopisi (532 nm lazer)
spektroskopileriyle Olglimler yapilmistir. Hiicre dongilisi ve ROS diizeyi verileri, HDAC9
immiinofloresan  boyamalar1  yapilarak  goriintiller {izerinden hiicrelerin 1s1ma  degerleri
karsilastirilmustir. Istatistiksel degerlendirmelerde Shapiro-Wilk testi sonrasi parametrik veya non-
parametrik testler kullanilmigtir.

Bulgular: FTIR spektrumlarinda protein (amide [-1665 cm™), lipid (1745 cm™) ve fosfat (1230 cm™)
bolgelerinde epigenetik ajanlara o6zgii spektral degisiklikler gdzlenmistir. Ozellikle protein
konformasyonu (amide I/II), fosfat grubu ve sitokrom bolgelerinde gozlenen farkliliklar, spektroskopik
olarak ay1rt edici epigenetik parmak izleri ortaya koymustur (p<<0.05). Raman spektrumlarinda sitokrom
pikleri (1588 cm™) TSA grubunda kaybolmustur. HDAC9 protein 1sima yogunluklar karsilagtirilmais;
HDACD9 protein yogunlugunun, CHL-1 CD133+ hiicrelerinde SAHA grubunda kontrol grubuna kiyasla
anlamli sekilde diistigi (p<0.05) belirlenmistir. Hiicre dongiisii ve ROS analizleri bu degisimlerle
paralellik gostermistir. Hiicre dongiisinde TMP uygulanan hiicrelerde G2/M fazinda birikme; ROS
analizinde ise ROS+ hiicre oranlarinda diisiis saptanmistir.

Sonug: Bu ¢alisma, epigenetik diizenlenmenin hiicresel diizeyde biyofiziksel olarak izlenebilecegini ve
ATR-FTIR ile Raman spektroskopisinin bu alandaki yiiksek potansiyelini gostermektedir. Epigenetik
inhibitorlerin hedefe yonelik etkileri, hem spektroskopik biyofiziksel degisimler hem de HDACO protein
ekspresyonunda immiinofloresan diizeyde dogrulanmistir. Calisma, bu iki yaklagimin birlikte
kullaniminin kanser biyolojisinde gii¢lii bir degerlendirme araci olabilecegini gostermektedir.

Bu ¢alisma TUBITAK 2218 programi kapsaminda desteklenmistir (Proje No: 123C317).

Anahtar kelimeler: Epigenetik modiilasyon; ATR-FTIR; Raman spektroskopisi; Biyofizik; Kanser;
Kanser kok hiicre
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Spectroscopic Profile of Epigenetic Modulation in Melanoma Stem
Cells: HDAC9-Targeted Biophysical Evaluation
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Aim: Determination of biomolecular changes caused by epigenetic modifications in cancer cells using
non-invasive spectroscopic methods is critical for diagnostic and targeted therapy research. This study
aims to monitor structural and metabolic changes after HDAC9-modulation.

Methods: CD133+ cancer stem cells from CHL-1 and MeWo melanoma cell lines were isolated by
flow cytometry. HDAC inhibitors (TMP269, TSA, SAHA) were administered to both cell groups at ICso
doses. Measurements were made with ATR-FTIR (4000—-800 cm™) and Raman spectroscopy (532 nm
laser) spectroscopies. Cell cycle and ROS level data, HDAC9 immunofluorescence staining were
performed and the intensity values of the cells were compared on the images. Parametric or non-
parametric tests were used after Shapiro-Wilk test for statistical evaluations.

Results: Spectral changes specific to epigenetic agents were observed in protein (amide [-1665 cm™),
lipid (1745 cm™) and phosphate (1230 cm™) regions in FTIR spectra. Differences in protein
conformation (amide I/Il), phosphate group, and cytochrome regions revealed spectroscopically
distinctive epigenetic fingerprints (p<0.05). In Raman spectra, cytochrome peaks (1588 cm™) were lost
in the TSA group. HDACO protein intensities were compared. HDAC9 protein density decreased in the
SAHA group compared to the control group (p<0.05) in CHL-1 CD133+ cells. Cell cycle and ROS
analyses have paralleled these changes. Accumulation in the G2/M phase in cells treated with TMP269
in the cell cycle; in ROS analysis, a decrease was found in ROS+ cell rates.

Conclusion: This study demonstrates that epigenetic regulation can be biophysically monitored at the
cellular level and the high potential of Raman spectroscopy with ATR-FTIR in this field. The targeted
effects of epigenetic inhibitors have been confirmed at the immunofluorescence level in both
spectroscopic biophysical changes and HDACY protein expression. The study shows that the combined
use of these two approaches can be a powerful assessment tool in cancer biology.

This study was supported by TUBITAK 2218 program (Project No: 123C317).

Keywords: Epigenetic modulation; ATR-FTIR; Raman spectroscopy; Biophysics; Cancer; Cancer
stem cell
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U87 Glioblastoma hiicrelerinin farkli Temozolomid direng
modellerine gore cinko ve osmolalite degisimlerinin analizi

Kaan Adacan'?, Cansu Yaren Kelkitli2, Duygu Tarhan*3, ibrahim Ertugrul
Yalcin?, Ash Kutlu?
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? Istinye Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Molekiiler Biyoloji ve Genetik
Boliimii, Istanbul-Ti tirkiye

Bahcesehir Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Istanbul-Tiirkiye

‘Bahcesehir Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Istanbul-Tiirkiye

Amag: Glioblastoma multiforme (GBM), koétii prognozuyla dikkat ceken ve tedaviye direngli seyreden
bir beyin tiimoriidiir. Mevcut tedavi segenekleri arasinda cerrahi girisimlerin yani sira, temozolomid
(TMZ) igeren kemoterapi ajanlar1 6nemli bir yer tutmaktadir. Ancak TMZ’ye kars1 gelisen direng,
tedavinin etkinligini sinirlayan ve sagkalimi olumsuz etkileyen baslica sorunlardan biridir. TMZ direng
gelisim siirecinde ¢inko diizeylerini arastirmamizin temel nedeni, ¢inkonun hiicresel redoks dengesi,
DNA onarimi ve apoptoz gibi siireglerde kilit bir rol oynamasidir; bu nedenle farkli TMZ direng
protokollerinin, GBM hiicrelerinin ¢inko metabolizmasi tizerindeki etkilerini ortaya koymak, direng
mekanizmalarinin daha iyi anlasilmasina katki saglayacaktir. Bu nedenle ¢alismamizda, TMZ’ye kars1
direng gelistirme modellerinde uygulanan farkli protokollerin hiicre dis1 ¢inko diizeyleri ve osmolalite
degerleri lizerindeki etkilerinin degerlendirilmesi amaglandi.

Gere¢ ve Yontemler: Glioblastoma hiicre hatti U87, 96’lik kuyularda her kuyuya 10.000 hiicre ve
T25’lere 400.000 hiicre ekilerek kiiltiire alindi ve TMZ uygulamasiyla iki ayr1 diren¢ modeli
olusturuldu: sabit yiiksek doz modeli (100 pM ve 500 uM) ve kademeli doz artigst modeli (10 pM, 20
uM, 30 uM’den baslanarak her iki pasaj sonrast X2 katina ¢ikarilarak). Her iki diren¢ modeli es zamanl
olarak benzer siirelerde yiiriitiildii. Deneyler iki biyolojik tekrar halinde gergeklestirildi. Direng gelisimi,
MTT hiicre canlilik testi ile degerlendirildi; direngli hiicrelerin canlilik diizeyleri native U87 hiicreleri
ile karsilastirilarak direng yilizdeleri hesaplandi. Farkli dozlardaki direng modellerinde, belirlenen zaman
noktalarinda toplanan hiicre disi ortam &rneklerinden donma noktasi prensibine dayali osmolalite
Ol¢timleri ve ICP-OES ile ¢inko diizeyleri analiz edildi. Elde edilen verilerin istatistiksel analizlerinde,
parametrik veriler i¢in bagimsiz T-testi, non-parametrik veriler icin ise Mann Whitney-U testi
kullanilarak degerlendirme yapild.

Bulgular: Kademeli doz artis1 modelinde hiicre dis1 Zn diizeyleri (22,04+0,36pug/mL), sabit yiiksek doz
modelindeki Zn diizeylerine (18,65+0,96ug/mL) kiyasla istatistiksel olarak anlamli derecede yiiksek
bulundu (p=0,005). Diger yandan, osmolalite diizeyleri ise sabit yiliksek doz modelinde
(443,00+27,12mOsmol/kg) kademeli doz artisi modeline (381,56+11,17mOsmol/kg) kiyasla
istatistiksel olarak anlamli derecede daha yiiksek tespit edildi (p=0,024).

Sonu¢: TMZ’ye kars1 gelistirilen farkli direng modelleri, hiicre dis1 ¢inko ve osmolalite profilleri
agisindan farklilik gostermektedir. Calismamiz, TMZ’ye kars1 direng gelisiminde ¢inkonun potansiyel
bir biyobelirte¢ aday1 olabilecegine ve mikrogevresel element dengelerinin dnemine dikkat ¢ekerek
GBM’de potansiyel tanisal/prognostik biyobelirteclerin belirlenmesine katki saglayabilecek yeni bir
bakis agis1 sunmaktadir.

Anahtar kelimeler: Cinko, Glioblastoma, Temozolomid; Kemoterapotik Direnci; Osmolalite
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Analysis of zinc and osmolality alterations in U87 Glioblastoma cells
under different Temozolomide resistance models
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Aim: Glioblastoma multiforme (GBM) is an aggressive brain tumor characterized by poor prognosis
and resistance to treatment. Current therapeutic approaches include surgical interventions and
chemotherapeutic agents such as temozolomide (TMZ). However, the emergence of TMZ resistance
significantly limits treatment efficacy and adversely affects patient survival. Zinc plays a critical role in
cellular processes such as redox balance, DNA repair, and apoptosis. Therefore, understanding how
different TMZ resistance protocols influence zinc metabolism in GBM cells may help elucidate
underlying resistance mechanisms. This study aimed to assess the effects of different TMZ resistance
development protocols on extracellular zinc concentrations and osmolality.

Materials and Methods: The U87 glioblastoma cell line was seeded in 96-well plates (10,000
cells/well) and T25 flasks (400,000 cells/flask). Two resistance models were established using TMZ:
(1) a constant high-dose model (100 uM and 500 uM) and (2) a gradual dose-escalation model (starting
from 10 uM, 20 uM, 30 uM and doubling X2 after every two passages). Both models were applied
concurrently for comparable durations. Experiments were conducted in two biological replicates. TMZ
resistance was evaluated using the MTT cell viability assay by comparing resistant cells with parental
(native) U87 cells and resistance percentages were calculated. Extracellular zinc concentrations were
measured using ICP-OES, and osmolality was determined using the freezing point depression method.
Statistical analyses were performed using the independent t-test for parametric data and the Mann—
Whitney U test for non-parametric data.

Results: Extracellular zinc levels were significantly higher in the gradual dose model
(22.04+0.36pg/mL) compared to the constant high-dose model (18.65+0.96pg/mL; p=0.005).
Conversely, osmolality was significantly elevated in the constant high-dose model
(443.00£27.12mOsmol/kg) versus the gradual dose model (381.56+11.17mOsmol/kg; p=0.024).

Conclusion: Different resistance models developed against TMZ differ in terms of extracellular zinc
and osmolality profiles. Our study provides a new perspective that may contribute to the identification
of potential diagnostic/prognostic biomarkers in GBM by drawing attention to the importance of
microenvironmental elemental balances and zinc as a potential biomarker candidate in the development
of resistance to TMZ.

Keywords: Zinc; Glioblastoma,; Temozolomide, Chemotherapeutic Resistance; Osmolality
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Kolorektal Kanser Dokularinda Eser Element Diizeylerinin
Degerlendirilmesi
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Amac: Kolorektal kanser, diinyada en sik goriilen kanser tiirlerinden biridir ve genellikle belirgin belirti
vermeden ilerleyen, kalin bagirsak mukozasindaki adenomatoz poliplerden gelisir. Erken tani igin
diizenli takip gereklidir. Eser elementler, eksiklik ya da fazlaliklarinda ciddi saglik sorunlarina yol
acabilen, organizma ic¢in hayati oneme sahip elementlerdir. Kanser dahil birgok hastalikta bu
elementlerin diizeylerinde degisiklikler gézlemlenmistir. Giinlimiizde kanser tanisi i¢in patoloji altin
standart olsa da, maliyet, zaman ve uzman degerlendirmesi ihtiyaci gibi zorluklarla iliskilidir. Bu
calismada, eser element diizeylerinin saglikli ve tiimdr dokularinda karsilastirilarak, tam ve takip
siireglerinde patolojiye yardimci olabilecek potansiyel biyobelirtecler olarak degerlendirilmesi
amaclanmaktadir.

Gerec¢ ve Yontemler: Calismamizda, kolorektal kanser tanili 65 hastadan alinan tiimor ve gevresindeki
saglikli dokular -80 °C derin dondurucuda eser element 6lgiimlerine kadar muhafaza edildi. Dokularin
krom (Cr), bakir (Cu), demir (Fe), magnezyum (Mg), manganez (Mn), selenyum (Se) ve ¢inko (Zn)
diizeylerinin analizi ICP-OES cihazinda yapildi.

Bulgular: Tiimérlii dokularin Mg diizeyi saglikli dokulardan istatistiksel olarak anlamli derecede
yiiksek (p <0,001) olmasina karsin, diger eser elementlerde anlamli bir fark goriilmedi.

Sonug: Kanser hiicreleri, artan enerji ve besin ihtiyaci nedeniyle metabolik olarak daha aktiftir. Bu
durum, tiimor dokularinda Mg diizeylerinin yiikselmesine ve Mg tasiyicilarinin agir1 ekspresyonuna yol
agabilir. Mg’nin bu artig1, timor biiylimesi ve metastazla iliskili olabileceginden potansiyel bir
biyobelirte¢ olarak degerlendirilebilir. Calismamizin ilk agamasinda eser element diizeyleri incelenmis
olup, ilerleyen siiregte kolorektal tiimor ve saglikli dokularin molekiiler diizeyde karsilastiriimasi
planlanmaktadir. Uzun vadede ise Tiirkiye’ye 6zgii bir kolorektal kanser haritas1 olusturularak yapay
zeka caligmalarina veri tabani saglanmasi hedeflenmektedir.

Anahtar kelimeler: Kolorektal kanser; doku; eser element; magnezyum
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Aim: Colorectal cancer is one of the most common types of cancer worldwide and typically develops
from adenomatous polyps on the mucosal surface of the colon, often progressing without distinct
symptoms. Early diagnosis requires regular monitoring. Trace elements are essential for the proper
functioning of the organism, and their deficiency or excess can lead to serious health problems.
Alterations in the levels of these elements have been observed in various diseases, including cancer.
Although histopathological evaluation remains the gold standard in cancer diagnosis, it is associated
with challenges such as cost, time, and the need for expert interpretation. This study aims to evaluate
trace element levels in healthy and tumor tissues to assess their potential as biomarkers that may support
diagnosis and follow-up in harmony with histopathological methods.

Materials and Methods: In our study, tumors and surrounding healthy tissues from 65 patients with
colorectal cancer were preserved in a -80°C freezer until trace element measurements. Tissue levels of
chromium (Cr), copper (Cu), iron (Fe), magnesium (Mg), manganese (Mn), selenium (Se), and zinc (Zn)
by ICP-OES.

Results: Although Mg levels of tumor tissues were significantly higher than healthy tissues (p < 0.001),
no significant difference was observed in other trace elements.

Conclusion: Cancer cells exhibit increased metabolic activity due to their elevated demand for energy
and nutrients. This metabolic upregulation may lead to elevated Mg levels and overexpression of Mg
transporters in tumor tissues. The increase in Mg may be associated with tumor growth and metastasis,
suggesting its potential role as a biomarker. In the first phase of our study, trace element levels were
analyzed, and in future phases, molecular-level comparisons between colorectal tumor and healthy
tissues are planned. In the long term, it is aimed to develop a colorectal cancer map specific to Tiirkiye
and establish a data repository to support artificial intelligence applications.

Keywords: Colorectal cancer; tissue, trace element;, magnesium
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Amag: Bu calismada, Lu-177 PSMA (Lutesyum-177 Prostat Spesifik Membran Antijeni) tedavisi géren
prostat kanserli hastalarin tedavi 6ncesi ve sonrasi serum orneklerinde kalsiyum (Ca), fosfor (P), demir
(Fe), bakir (Cu), ¢inko (Zn) ve magnezyum (Mg) diizeylerindeki degisiklikleri belirlemek ve Prostat
Spesifik Antijen (PSA) seviyelerindeki farkliliklar1 degerlendirerek tedavinin tiimor aktivitesi ve
sistemik etkiler tizerindeki etkisini arastirmay1 amacladik.

Gerec ve Yontemler: Prostat kanseri tanist konulan ve Lu-177 PSMA tedavisi alan hastalar, aldiklar
her bir kiir tedaviye gore dort gruba ayrildi; sirasiyla 1., 2., 3. ve 4.kiirleri alanlar 1.grup, 2.grup, 3.grup
ve 4.grup olarak siniflandirildi. Bu hastalardan tedavi oncesi ve sonrasi olmak iizere kan ornekleri
almarak serumlarina ayrildi. PSA diizeyleri, ticari ELISA kiti kullanilarak onerilen standart protokol
dogrultusunda o6l¢iildii. Eser element olglimleri ise Inductively Coupled Plasma Optical Emission
Spectrometry (ICP-OES) yontemiyle her element icin standart kalibrasyon egrileri olusturularak
gerceklestirildi. Elde edilen veriler IBM SPSS Statistics 21 programinda analiz edildi. Normal dagilim
gosteren parametreler icin ikili karsilastirmalarda eslestirilmis t-testi, ¢oklu grup karsilastirmalarinda
ANOVA testi kullanildi. Anlamlilik diizeyi p<0,05 olarak belirlendi.

Bulgular: Tedavi oncesi degerlere gore, 4.gruptaki Ca diizeyleri, 3.gruba kiyasla istatistiksel olarak
yiiksekti. 2.gruba ait Ca diizeyleri ise tim gruplar arasinda en diisiik seviyede bulundu (p<0,05).
4.grubun Fe diizeyleri, 2. ve 3.gruba gore anlamli azalma gosterdi (sirasiyla p<0,01 ve p<0,05). Ayrica,
1.gruba ait Mg ve P diizeyleri, tedavi dncesinde diger tiim gruplara kiyasla anlamli derecede yiiksekti.
Tedavi sonrasinda ise, 1.grubun P diizeyleri, diger tim gruplardan daha diisiik bulundu. Tedavi dncesi
ile karsilastirildiginda; tedavi sonrasi 1., 2. ve 4.gruplarin Zn diizeylerinde anlamli azalmalar saptandi
(swrastyla p<0,001, p<0,001 ve p<0,05). Ayrica, 3. ve 4.gruplarda tedavi sonrasi Ca, P ve Mg
diizeylerinde istatistiksel olarak anlamli azalmalar gézlenirken; Fe diizeylerinde artis tespit edildi. Tim
gruplarda tedavi Oncesi ve sonras1 PSA diizeyleri arasinda pozitif korelasyonlar belirlendi.

Sonug: Calismamiz, PSA ve serum eser element diizeylerinde gozlenen degisimlerin, Lu-177 PSMA
tedavi yanitin1 degerlendirmede ve klinik takipte potansiyel biyobelirtecler olarak kullanilabilecegini
ortaya koymaktadir.

Anahtar kelimeler: prostat kanseri; Lu-177 PSMA, eser element
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Assessment of Serum Trace Elements and PSA Variations in
Castration-Resistant Prostate Cancer Patients Undergoing Lu-177
PSMA Therapy
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Aim: In this study, we aimed to evaluate changes in serum levels of calcium (Ca), phosphorus (P), iron
(Fe), copper (Cu), zinc (Zn), and magnesium (Mg) in prostate cancer patients treated with Lu-177 PSMA
(Lutetium-177 Prostate-Specific Membrane Antigen) before and after therapy, and to assess the impact
of treatment on tumor activity and systemic response by analyzing differences in Prostate-Specific
Antigen (PSA) levels.

Materials and Methods: Patients diagnosed with prostate cancer and treated with Lu-177 PSMA were
divided into four groups based on the number of treatment cycles they received; those receiving the 1st,
2nd, 3rd, and 4th cycles were classified as Group 1, Group 2, Group 3, and Group 4, respectively. Blood
samples were collected from these patients before and after treatment and were processed to obtain
serum. PSA levels were measured using a commercial ELISA kit in accordance with the manufacturer’s
standard protocol. Trace element concentrations were determined by Inductively Coupled Plasma
Optical Emission Spectrometry (ICP-OES), with standard calibration curves generated for each element.
Statistical analyses were performed using IBM SPSS Statistics version 21. For normally distributed
parameters, paired t-tests were used for two-group comparisons, while one-way ANOV A was employed
for multiple group comparisons. A p-value of less than 0.05 was considered statistically significant.

Results: According to pre-treatment evaluations, Ca levels in Group 4 were statistically higher
compared to Group 3, while Group 2 had the lowest Ca levels among all groups (p<0.05). Fe levels in
Group 4 showed a significant decrease compared to Groups 2 and 3 (p<0.01 and p<0.05, respectively).
In addition, pre-treatment Mg and P levels in Group 1 were significantly higher than those in the other
groups. Following treatment, phosphorus levels in Group 1 were found to be lower than in all other
groups. A statistically significant decrease in Zn levels was observed when comparing pre- and post-
treatment values in Groups 1, 2, and 4 (p<0.001, p<0.001, and p<0.05, respectively). Moreover, in
Groups 3 and 4, post-treatment levels of Ca, P, and Mg significantly decreased, while Fe levels
increased. Across all groups, a positive correlation was identified between pre- and post-treatment PSA
levels.

Conclusion: Our study suggests that changes observed in PSA levels and serum trace element
concentrations may serve as potential biomarkers for evaluating treatment response and monitoring in
patients receiving Lu-177 PSMA therapy.

Keywords: prostate cancer; Lu-177 PSMA; trace element
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Noroblastoma Hiicrelerinde Mitokondriyal Hedefleme: RO5963 ile
Apoptozun Molekiiler 1zleri

Berrak Kurt!, Handan Kayhan?, Leila Aryan?, Fatemeh Hosseinpourshirazi,
Elif Taspinar Simsek*, El¢in Ozgiir Biiyiikatalay®, Yusuf Olgar¢”
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Amac: Noroblastoma, cocukluk ¢aginin en sik goriilen agresif sempatik sinir sistemi tiimdrlerinden
biridir ve 5 yillik sagkalim orant %50'nin altindadir. TP53 mutasyonlarindan bagimsiz olarak gelisen
MDM2 agin1 ifadesi, noroblastomada dnemli bir onkojenik mekanizma olarak tanimlanmistir. Bu
calismada, MDM2/MDMX dual inhibit6rii RO5963'iin noroblastoma hiicrelerinde mitokondriyal islev
bozuklugu araciligryla apoptozu indiikledigi hipotezi test edilmistir. Insan néroblastoma hiicre hatt: SH-
SY5Y'de RO5963"in mitokondriyal membran potansiyeli (A¥m), reaktif oksijen tiirleri (ROT) ve
sitozolik Ca*? ([Ca*]si) diizeylerine etkisi degerlendirilmistir.

Gere¢ ve Yontemler: SH-SYSY hiicreleri, WST-1 sitotoksisite analizi ile belirlenen ICso
konsantrasyonunda (60 puM) RO5963 ile 24 saat muamele edilmistir. Mitokondriyal membran
potansiyeli JC-1 lipofilik katyonik boyasi kullanilarak konfokal floresan mikroskopi ile analiz
edilmistir. Toplam ROT diizeyi DCFDA (2',7'-dichlorofluorescin diacetate) boyast ile kantitatif olarak
Olgiilmiistiir. Fura-2 AM boyasi ile ([Ca*']sit) diizeyleri kullanilarak ratiometrik olarak
degerlendirilmistir. Kontrol grubunda ise ¢oziicii etkisini degerlendirmek amaciyla ayni siire boyunca
DMSO ile muamele edilmistir. Tiim deneyler ii¢ bagimsiz tekrar halinde (n=3) gergeklestirilmistir.

Bulgular: RO5963, p53 fonksiyonu normal olan SH-SYSY hiicrelerinde belirgin sitotoksik etki
gostermistir (ICso: 60 pM, 24 saat). Mitokondriyal membran potansiyeli kontrol grubuna kiyasla ilag
tedavisi sonrast anlamli diizeyde depolarize olmustur (Konmwpe: 0.50£0.02; RO5963vmp: 0.80£0.06,
p<0.001). Ilging bir sekilde, ilag uygulamas1 hiicre ici reaktif oksijen tiirevleri (ROT) seviyesini anlamli
diizeyde azaltmistir (Kongor: 1.00+0.005; RO5963ror: 0.9440.020, p<0.05). Sitozolik Ca*
diizeylerinde ise uygulama sonrasi istatistiksel olarak anlamli degisiklik tespit edilememistir (Konjcasic:
0.301+0.01; RO5963(casit: 0.308+0.01).

Sonug: RO5963, apoptotik direng gosteren SH-SYS5Y noroblastoma hiicrelerinde mitokondriyal
depolarizasyon ve azalmig ROS {iretimi araciligiyla mitokondri kaynakli apoptozu basarili sekilde
tetiklemistir. Mitokondriyal disfonksiyon, membran gegirgenlik gecis porlarinin (mPTP) acilmasina ve
sitokrom ¢ salmimmina yol agarak i¢ apoptotik yolagi aktive etmistir. Bu bulgular, RO5963'lin
mitokondriyal islevleri Ca*-bagimsiz mekanizmalar aracilifiyla bozarak geleneksel kemoterapiye
direngli néroblastoma tedavisinde yeni bir terapdtik secenek olabilecegini gostermekte ve kapsamli
preklinik giivenlik ¢calismalariyla desteklenmesi gerektigini ortaya koymaktadir.

Anahtar kelimeler: noroblastoma, MDM2/MDMA4 dual inhibitérii, mitokondri membran potansiyeli,
reaktif oksijen tiirleri
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Mitochondrial Targeting in Neuroblastoma Cells: Molecular Traces
of Apoptosis with RO5963
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Aim: Neuroblastoma is the most common aggressive tumor of the sympathetic nervous system in
childhood, with a 5 year survival rate below 50%. Overexpression of MDM2, independent of TP53
mutations, has been identified as a significant oncogenic mechanism in neuroblastoma. This study tested
the hypothesis that the dual MDM2/MDMX inhibitor RO5963 induces apoptosis in neuroblastoma cells
through mitochondrial dysfunction. The effects of RO5963 on mitochondrial membrane potential
(A¥m), reactive oxygen species (ROS), and cytosolic calcium (Ca**) levels were evaluated in the human
neuroblastoma cell line SH-SYS5Y.

Materials and Methods: SH-SYSY cells were treated with RO5963 at the ICso concentration (60 pM)
for 24 hours, as determined by the WST-1 cytotoxicity assay. Mitochondrial membrane potential was
analyzed using the JC-1 lipophilic cationic dye via confocal fluorescence microscopy. Total cellular
ROS levels were quantitatively measured using DCFDA (2',7'-dichlorofluorescin diacetate) staining.
Cytosolic calcium concentrations ([Ca®*]si;) were assessed ratiometrically using the Fura-2 AM dye via
fluorescence microscopy. In the control group, cells were treated with DMSO for the same duration to
account for the solvent effect. All experiments were conducted in three independent replicates (n=3).

Results: RO5963 exhibited a significant cytotoxic effect in SH-SYSY cells with functional p53 (ICso:
60 uM, 24 h). The mitochondrial membrane potential was significantly depolarized following drug
treatment compared to the control group (Conmwmpe: 0.50+0.02; RO5963wwmp: 0.8040.06, p<0.001).
Interestingly, the treatment resulted in a significant decrease in intracellular reactive oxygen species
levels (Conros: 1.00+£0.005; RO5963ros: 0.94+0.020, p<0.05). No statistically significant change was
observed in cytosolic calcium levels after treatment (Conjcaqcy: 0.301+0.01; ROS5963(cacyt:
0.308+0.01).

Conclusion: RO5963 successfully triggered mitochondria-mediated apoptosis in SH-SYSY
neuroblastoma cells exhibiting apoptotic resistance, via mitochondrial depolarization and elevated ROS
production. Mitochondrial dysfunction likely led to the opening of mitochondrial permeability transition
pores (mPTP) and cytochrome c release, thereby activating the intrinsic apoptotic pathway. These
findings suggest that RO5963 may represent a novel therapeutic option for the treatment of
neuroblastoma resistant to conventional chemotherapy by disrupting mitochondrial functions through
Ca?*-independent mechanisms and highlight the need for further validation through comprehensive
preclinical safety studies.

Keywords: neuroblastoma, MDM2/MDMX dual inhibitor, mitochondrial membrane potential, reactive
oxygen species
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Yeni Sentezlenen Biyouyumlu imin Kobalt (IT) Kompleksinin
Sitotoksik ve Yara Iyilestirici Potansiyelinin in vitro
Degerlendirilmesi

Ebru Haciosmanoglu Aldogan!, Fulya Dal Yontem?, Aydin Tavman?
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Amag: Imin (Schiff bazi) sinifi bilesikler, biyolojik sistemlerle etkilesimleri sayesinde ¢ok yonlii
biyomedikal uygulama potansiyeline sahiptir. Ozellikle gecis metali kompleksleriyle olusturulan imin
bilesikleri, doku onarimu siireglerinde hiicre proliferasyonunu destekleyici, antioksidan ve biyouyumlu
ozellikler gosterebilmektedir. Bu nedenle, yara iyilesmesini hizlandiracak ve ayni zamanda toksik etkisi
bulunmayan yeni ajanlara ihtiya¢ duyulmaktadir. Bu ¢alismada, yeni sentezlenen biyouyumlu bir imin
kobalt (II) kompleksinin in vitro sitotoksik profili ve yara iyilesmesi Tlzerindeki etkisinin
degerlendirilmesi amaglanmustir.

Gereg ve Yontemler: insan dermal fibroblast hiicre hatt: (CCD-1072Sk), yeni sentezlenen imin kobalt
(II) kompleksi ile artan konsantrasyonlarda (9,7-625 pg/ml arasi) 24 saat siireyle muamele edilmistir.
Sitotoksisite diizeyi, 3-(4,5-dimetiltiazol-2-il)-2,5-difeniltetrazolyum bromiir (MTT) testi ile; yara
iyilesmesi potansiyeli ise in vitro scratch assay yontemi ile degerlendirilmistir. Ek olarak, yara
onariminda rol oynayan transforme edici biiylime faktorii beta (TGF-3) ve kollajen I protein ekspresyon
diizeyleri Western blot analizi ile belirlenmistir. Tiim deneyler ii¢ bagimsiz tekrar (triplicate) halinde
gerceklestirilmistir. Elde edilen veriler ortalama =+ standart sapma (mean + SD) seklinde ifade edilmis
ve istatistiksel analizler GraphPad Prism 9.0 yazilim1 kullanilarak yapilmistir. Gruplar arasindaki farklar
tek yoOnlii varyans analizi (one-way ANOVA) ve Tukey post-hoc testi ile degerlendirilmistir. p < 0,05
degeri istatistiksel olarak anlamli kabul edilmistir.

Bulgular: Imin kobalt (II) kompleksinin 24 saat sonunda hiicre canlilif: {izerinde anlaml bir toksik (p
> 0,05) etkisi saptanmamustir. Yara iyilesme analizinde, kontrol grubunda %66,35 olan yara kapanma
oraninin, bilesikle islem goren grupta %100'e yiikseldigi goriilmiistlir. Ayrica, bilesigin uygulandig
grupta TGF-f ve kollajen I ekspresyon diizeylerinin anlamli sekilde arttig1 tespit edilmistir (p < 0,05).

Sonug: Yeni sentezlenen imin kobalt (II) kompleksi, biyouyumlu yapisinin yan1 sira yara iyilegsmesini
hizlandirici ve doku onarimiyla iliskili proteinleri artirict etki gostermistir. Bu bulgular, bilesigin yara

iyilesmesine yonelik biyomedikal uygulamalarda potansiyel bir ajan olabilecegini gostermektedir.

Anahtar kelimeler: kobalt kompleksi; Schiff bazi; yara iyilesmesi, TGF-f.
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Evaluation

Ebru Haciosmanoglu Aldogan!, Fulya Dal Yontem?, Aydin Tavman?

! Istanbul University-Cerrahpasa, Cerrahpasa Faculty of Medicine, Department of Biophysics
? Koc University, School of Medicine, Department of Biophysics
3 Istanbul University-Cerrahpasa, Faculty of Engineering, Department of Chemistry

Aim: Imine (Schiff base) compounds have versatile biomedical application potential due to their
interactions with biological systems. Particularly, imine compounds formed with transition metal
complexes may exhibit properties such as promoting cell proliferation during tissue repair, antioxidant
activity, and biocompatibility. Therefore, there is a need for new agents that accelerate wound healing
without toxic effects. This study aimed to evaluate the in vitro cytotoxic profile and wound healing
effects of a newly synthesized biocompatible imine cobalt (II) complex.

Materials and Methods: The human dermal fibroblast cell line (CCD-1072Sk) was treated with
increasing concentrations (9.7—625 pg/mL) of the newly synthesized imine cobalt (II) complex for 24
hours. Cytotoxicity was assessed using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) assay, and wound healing potential was evaluated with the in vitro scratch assay.
Additionally, expression levels of transforming growth factor beta (TGF-f) and collagen I, which play
roles in wound repair, were determined by Western blot analysis. All experiments were performed in
triplicate. Data were expressed as mean + standard deviation (mean + SD), and statistical analysis was
performed using GraphPad Prism 9.0. Differences between groups were evaluated by one-way analysis
of variance (one-way ANOVA) and Tukey’s post-hoc test. A p-value of < 0.05 was considered
statistically significant.

Results: The imine cobalt (II) complex showed no significant toxic effect on cell viability after 24 hours
(p > 0.05). In wound healing analysis, wound closure increased from 66.35% in the control group to
100% in the treated group. Furthermore, TGF-f and collagen I expression levels significantly increased
in the treated group (p< 0.05).

Conclusion: The newly synthesized imine cobalt (II) complex exhibited biocompatibility and
promoted wound healing and tissue repair-related protein expression. These findings suggest it

may be a potential agent for biomedical applications in wound healing.

Keywords: Cobalt complex; Schiff base; wound healing;, TGF-p.
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Deneysel diyabetik noropati sican modelinde borik asit uygulamasinin
siyatik sinir fonksiyonunu iyilestirici ve oksidatif stresi azaltic1 etkisi

Imran Kili¢!, Hatice Fulya Yilmaz', Ozlem Bozkurt Girit**
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Amagc: Diyabetin yaygin komplikasyonlardan birisi olan diyabetik ndropati, sinirlerde ilerleyici
dejenerasyona neden olur. Dogal boronlanmig bir mineral olan borik asit genellikle kanser
aragtirmalarinda kullanilmaktadir, fakat son yillarda sinir hasarini tedavi etmede umut vaadettigi
Onerilmistir. Bu calismada, borik asitin deneysel diyabetik néropati sigan modelindeki koruyucu rolii
arastirilmigtir.

Gerec¢ ve Yontemler: Yetiskin Wistar albino siganlar kontrol, diyabetik, diisiik doz (20 mg/kg) ve
yiiksek doz (100 mg/kg) borik asit verilmis diyabetik olmak tizere dort gruba ayrilmistir (n=10). Diyabet
60 mg/kg tek doz STZ enjeksiyonu ile olusturulmus, yiiksek kan glukoz seviyeleriyle (>300 mg/dl) teyit
edilmistir. Takip eden 5 hafta boyunca tedavi her giin oral gavajla uygulanmistir. Nosiseptif agri
algisinda ve sinir ileti hizindaki degisimler degerlendirilmistir. Siyatik sinir kesitlerinde histopatolojik
incelemeler luksol fast blue boyamasiyla degerlendrilmistir. Ayrica, kan sekeri ve serum insiilin
seviyeleri ile dokulardaki tiyobarbutirik asit reaktif bilesenlerin ve toplam glutatyon seviyeleri
incelenmistir.

Bulgular: Elde edilen bulgular diyabetin siyatik sinir ileti hizinda (p<0.001) ve nosiseptif agr1 algisinda
(p<0.05) diislise, oksidatif streste ise artisa (p<<0.01) neden oldugunu goéstermistir. Ayrica, diyabet siyatik
sinirlerde demiyelinizasyon ve dejenerasyona yol agarak myelin kalinligi, akson ve miyelinli axon
capinda azalmaya (p<0.001) neden olmustur. Borik asit uygulamasi sinir iletiminde (p<0.05) ve
nosiseptif agr1 algisinda (p<0.05) artima, oksidatif streste ise azalmaya (p<<0.01) neden olmustur. Fakat,
uygulamalarin kan glukoz seviyeleri ile siyatik sinirde goriilen demiyelinizasyon ve dejenerasyonunu
diizeltmede etkin olmadig1 goriilmistiir.

Sonug: Bulgular, borik asitin sinir ileti hizlarin1 ve oksidatif stresi iyilestirmede koruyucu rolii oldugunu,
fakat demiyelinizasyonu 6nlemede yetersiz kaldigini1 gostermektedir.

Bu calisma ADU Bilimsel Aragtirma Projeleri Koordinatorliigii tarafindan desteklenmistir (TPF-18044).
Uygulanan prosediirler ADU Hayvan Deneyleri Yerel Etik Kurulu tarafindan onaylanmistir
(64583101/2018/059).

Anahtar kelimeler: Diyabetik noropati, borik asit, siyatik sinir iletim hizi, oksidatif stres,
demiyelinasyon
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Boric acid administration recovered sciatic nerve function and reduced
oxidative stress in an experimental rat model of diabetic neuropathy
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Aim: Diabetic neuropathy, a frequent complication of diabetes, initiates the progressive degeneration of
neurons. Boric acid (BA), a natural boronated mineral, is generally used in cancer research and was
recently suggested as a promising treatment agent in nerve injuries. In this study, the protective role of
BA in an experimental rat model of diabetic neuropathy was investigated.

Materials and Methods: Adult male Wistar albino rats were randomly divided into four groups (n=10)
as control, diabetic, low (20 mg/kg) and high (100 mg/kg) dose of BA treated diabetic groups. Diabetes
was induced by 60 mg/kg streptozotocin injection, and confirmed via high blood glucose levels (>300
mg/dl). Then, treatments were administered daily via oral gavage for 5 consecutive weeks. Alterations
in nociceptive pain perception and nerve conduction were assessed. Histopathological changes were
evaluated by luxol fast blue staining of the sciatic nerve sections. In addition, blood glucose levels,
serum insulin levels, tissue levels of thiobarbituric acid reactive substances and total gluthathione (GSH)
were examined.

Results: The results revealed that diabetes led to an increase in oxidative stress (p<0.01), a decrease in
sciatic nerve conduction velocities (p<0.001) and nociceptive pain perception (p<0.05). Moreover,
diabetes led to demyelination and degeneration in sciatic nerves with a significant decrease (p<0.001)
in myelin thickness, axon and myelinated axon diameters. BA treatments led to a decrease in oxidative
stress (p<0.01), an increase in nerve conduction (p<0.05) and nociceptive pain perception (p<0.05).
However, treatments were not sufficient to restore blood glucose levels, and also the observed
demyelination and degeneration in sciatic nerves.

Conclusion: The results indicated that BA has a protective role in restoring nerve conduction velocities
and oxidative stress, but not sufficient to prevent demyelination.

This study was supported by ADU Scientific Research Coordinationship (TPF-18044). The applied
procedures were approved by ADU Animal Experiments Local Ethics Committee

(64583101/2018/059).

Keywords: Diabetic neuropathy, boric acid, sciatic nerve conduction, oxidative stress, demyelination
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Oleuropeinin Sicanlarda Kronik Konstriksiyon Yaralanmasi Nedenli
Olusan Sinir Hasarim Azaltic1 Etkisi

Siddika Akgiil Demircan', Hatice Fulya Yilmaz!2, Ozlem Bozkurt Girit?

" Aydin Adnan Menderes Universitesi, Saghk Bilimeri Enstitiisii, Biyofizik Anabilim Dall,
Aydn, Tiirkiye
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Amac: Bu calisma, kronik konstriksiyon yaralanmasi (CCI) ile indiiklenen siyatik sinir hasari
modelinde, dogada zeytin agacinda bulunan bir polifenol olan oleuropeinin siyatik sinir fonksiyonu ve
histolojisi iizerine olan tedavi edici etkinliginin incelenmesini, ve etkilerinin néropatik agrida yaygin
olarak kullanilan bir antiepileptik ilag olan gabapentin ile karsilastirilarak degerlendirilmesini
amaclamaktadir.

Gerec ve Yontemler: Eriskin erkek Wistar albino cinsi siganlar, rastgele olacak sekilde kontrol (n=8),
noropatik agri (NP, n=10), 15 mg/kg oleuropein ile tedavi edilen NP grubu (OLE, n=9) ve 100 mg/kg
gabapentin ile tedavi edilen NP grubu (GP, n=9) olmak iizere dort deney grubuna ayrilmigtir. NP modeli
CCI yoluyla siyatik sinirin birbirinden 1 mm araliklarla dort noktadan gevsekge baglanmasiyla
olusturulmustur. CCI uygulamasindan 24 saat sonra, tedaviler oral gavaj yoluyla giinde bir kez olmak
iizere takip eden 14 giin boyunca verilmistir. Termal nosiseptif yanitlar ve siyatik fonksiyon indeksi
(SFI) haftalik olarak degerlendirilmistir. Ayrica, siyatik sinir ileti hiz1 ve tiyobarbitiirik asit reaktif
bilesenlerin diizeyi belirlenmistir. Miyelin kilif kalinlig1 ve miyelinli lif ¢apinin degerlendirilmesi i¢in
siyatik sinir histopatolojisi, luksol fast blue boyamasi ve 1sik mikroskobu goriintiilemesiyle
incelenmistir.

Bulgular: Siyatik sinire uygulanan CCI, NP grubunda sinir iletiminde ve fonksiyonel performansta
belirgin bozulmalara ve oksidatif stres diizeylerinde artisa yol agmistir (p<0.001). Ayrica NP grubunda,
miyelin kilif kalinliginda azalma ve miyelinli lif ¢apinda kii¢iilme (p<0.001) gibi néral doku
organizasyonunda belirgin degisiklikler gézlemlenmistir. OLE grubunda, sinir ileti hizinda anlamli artis
gdzlenmis (p<0,01) ve SFI skorlarinda kademeli iyilesmeler tespit edilmistir. Ayrica, GP grubuna kiyasla
OLE grubunda, oksidatif stresin daha belirgin sekilde azaldigir (p<0,01) ve néronal morfoloji ile
miyelinizasyonun daha iyi korundugu goriilmiistiir.

Sonug: Bulgular, sinir sikismasi yaralanmalarinda oleuropeinin noroprotektif ve rejeneratif etkilerini
ortaya koymakta olup, oleuropeinin periferik sinir hasarindaki terapétik potansiyelini gostermektedir.

Bu ¢alisma ADU Bilimsel Arastirma Projeleri Koordinatorliigii tarafindan desteklenmistir (TPF-18045).
Uygulanan prosediiler ADU Hayvan Deneyleri Yerel Etik Kurulu tarafindan onaylanmistir
(64583101/2018/070).

Anahtar kelimeler: Kronik konstriksiyon yaralanmasi,; oleuropein; gabapentin, miyelin kilif; siyatik
sinir
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Oleuropein Attenuates Sciatic Nerve Damage Induced by Chronic
Constriction Injury in Rats
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Aim: This study aims to investigate the therapeutic efficacy of oleuropein, a naturally occurring
polyphenol found in olive trees, on sciatic nerve function and histology in a nerve damage model
induced by chronic constriction injury (CCI), comparing its effects with gabapentin (a widely used
antiepileptic drug for neuropathic pain).

Materials and Methods: Adult male Wistar albino rats were randomly assigned to four experimental
groups: control (n=8), neuropathic pain (NP, n=10), NP treated with 15 mg/kg oleuropein (OLE, n=9),
and NP treated with 100 mg/kg gabapentin (GP, n=9). NP model was established by CCI via loosely
ligating the sciatic nerve at four distinct points, spaced 1 mm apart. 24 hours after CCI, treatments were
commenced daily for 14 consecutive days by oral gavage. Thermal nociceptive responses and sciatic
functional index (SFI) were assessed weekly. Moreover, sciatic nerve conduction velocity and level of
thiobarbituric acid reactive substances were evaluated. Sciatic nerve histopathology was assessed to
determine myelin sheath thickness and myelinated fiber diameter via luxol fast blue staining and light
microscopy.

Results: CCI of the sciatic nerve caused significant impairments in nerve conduction and functional
performance, together with increased oxidative stress levels in NP group (p<0.001). Additionally in NP
group, substantial alterations in neural tissue organization were observed, including reduced myelin
sheath thickness and decreased myelinated fiber diameter (p<0.001). Nerve conduction velocity was
increased (p<<0.01) and progressive improvement in SFI scores were observed in OLE group. Compared
to GP group, OLE group markedly attenuated oxidative stress (p<0.01) and better preserved neuronal
morphology and myelination.

Conclusion: The findings demonstrated the neuroprotective and regenerative benefits of oleuropein in
nerve constriction injury, highlighting its therapeutic potential for peripheral nerve damage.

This study was supported by ADU Scientific Research Projects Coordinatorship (TPF-18045). The
applied procedures were approved by ADU Animal Experiments Local Ethics Committee
(64583101/2018/070).

Keywords: Chronic constriction injury; oleuropein; gabapentin; myelin sheath; sciatic nerve.
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Sinir iletimi Hiz Dagilimi Norotoksisitenin Belirlenmesinde
Kullanilabilir mi?

Nuray Semiz', Seckin Tuncer?

! [zmir Bakir¢ay Univerﬁitesi Tip Fakiiltesi Biyofizik Anabilim Dali, Izmir-Tiirkiye
? Eskisehir Osmangazi Universitesi Tip Fakiiltesi Biyofizik Anabilim Dal, Eskisehir-Tiirkiye

Amag: Periferik sinir sisteminde meydana gelen norotoksisite, sinir iletiminde yapisal ve fonksiyonel
bozulmalarin bir sonucu olarak ortaya ¢ikar. Bu bozulmalarin erken ve hassas bir sekilde belirlenmesi,
toksik ajanlarin sinir tizerindeki etkilerinin anlasilmasinda kritik 6neme sahiptir. Sinir iletim hiz dagilim1
(Conduction Velocity Distribution, CVD) belirlenmesi yontemi, 6zellikle hizli, orta ve yavas hizlarda
ileten lif gruplarindaki iletim farkliliklarini ortaya koyarak bu tiir noropatilerin degerlendirilmesinde
Oonemli bir arag olarak 6ne ¢ikmaktadir. Bu yontem, geleneksel sinir iletim calismalarina kiyasla daha
duyarlidir ve daha ayrintili veriler sunmaktadir. Bu ¢aligmada, elde edilen CVD bilgisinin histopatolojik
incelemelerle elde edilen verilerle karsilagtirilmasi amaglanmustir.

Gereg ve Yontemler: Bu amagcla siganlar iki gruba ayrilmis; NT grubuna 11 giin boyunca her giin i.p.
olarak 50 mg/kg/giin dozunda akrilamid, kontrol (KN) grubuna ise yalnizca ¢dziicii (saline) enjeksiyonu
yapilmistir. Deney giinli anestezi altinda sicanlarin siyatik sinirlerinden ex vivo bilesik aksiyon
potansiyelleri kaydedilmis, ardindan histopatolojik incelemeler i¢in fikse edilmistir.

Bulgular: Bilesik aksiyon potansiyelleri kullanilarak geriye dogru problem ¢oziimleri yoluyla CVD
hesaplamalar1 neticesinde norotoksisitenin yavas ileten liflerde blokasyona neden oldugu ve hizli ileten
liflerin katkisinin azalmasi ile dagilimin yavas bilesenlere dogru kaydigi tespit edilmistir. Histopatolojik
incelemelerle de elde edilen bulgularin CVD histogramlariyla uyumlu oldugu goriilmiistiir.

Sonug: Buna gore tek lif aksiyon potansiyeli modelleri kullanilarak matematiksel yoldan elde edilen
CVD histogramlarinin, noérotoksisitenin farkli lif gruplan iizerindeki etkisini belirleme amaciyla
kullanilabilir oldugu gosterilmistir.

Anahtar kelimeler: Norotoksisite; bilesik aksiyon potansiyeli; si¢an; siyatik sinir; sinir iletimi hiz
dagilimi; geriye dogru problem
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Can Conduction Velocity Distribution Be Used to Determine
Neurotoxicity?

Nuray Semiz!, Seckin Tuncer?

! Department of Biophysics, Faculty of Medicine, Izmir Bakircay University, Izmir-Tiirkiye
? Department of Biophysics, Faculty of Medicine, Eskisehir Osmangazi University, Eskisehir-
Tiirkiye

Aim: Neurotoxicity arises in the peripheral nervous system, as a result of structural and functional
impairments in nerve conduction. The early and sensitive detection of these impairments is critically
important for understanding the effects of toxic agents on nerves. The evaluation of conduction velocity
distribution (CVD) emerges as a valuable tool in assessment of such neuropathies by revealing
differences in conduction among fast-, intermediate-, and slow-conducting fiber groups. This method
provides more detailed and sensitive data compared to conventional nerve conduction studies. In this
study, CVD data were compared against findings from histopathological analyses results.

Materials and Methods: Rats were divided into two groups: the NT group received an i.p. injection of
acrylamide at a dose of 50 mg/kg/day for 11 consecutive days, while the control (CN) group received
equivalent volumes of the used solvent (saline) only. On the day of the experiment, compound action
potentials (CAPs) were recorded ex vivo from the sciatic nerves of anesthetized rats, followed by fixation
of the nerves for histopathological analyses.

Results: CVD was calculated via inverse problem solutions using CAP time series data. The results
demonstrated that neurotoxicity led to a conduction block in slow-conducting fibers, and shifting of the
contribution of fast-conducting fibers toward slower velocity components. These findings were
consistent with the results from histopathological evaluations.

Conclusion: Accordingly, it was demonstrated that CVD histograms obtained as a result of forward
modeling based on single-fiber action potentials, can be effectively used to assess the impact of
neurotoxicity on different fiber populations.

Keywords: Neurotoxicity, compound action potential, rat; sciatic nerve; conduction velocity
distribution; inverse problem
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Speksin'in Diyabetin Indiikledigi Noropatik Agr1 Uzerine Etkileri

Mehmet Refik Bahar!, Cigdem Tekin?, Suat Tekin?

! Osmaniye Korkut Ata Universitesi, Saglik Bilimleri Fakiiltesi, Osmaniye, T URKIYE
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Amac: Diyabetik noropati (DN), diyabetin en sik goriilen ve yasam kalitesini olumsuz yonde etkileyen
komplikasyonlarindan biridir. Mevcut literatiirde galanin reseptorlerinin (GalR) agriy1 modiile etmesi
ve antinosiseptif etkiler gdstermesi bu alanda yapilacak caligmalarin 6nemini ortaya koymaktadir.
Speksin (SPX), yakin zamanda kesfedilen ve GalR {iizerinden etkinlik gosteren peptit yapili bir
hormondur. Bununla birlikte baslica fizyolojik etkilerini; enerji metabolizmasi, istahin kontrolii ve
iireme davranislari iizerinde gostermektedir. Ozellikle inflamasyona bagli gelisen agri modelinde agr1
duyarliligim1 modiile etmesi diyabetik ndropati sonucu gelisen agr1 iizerine etkinlik gosterme potansiyeli
olabilecegini diisiindiirmiistiir. Bu ¢alisma diyabetin indiikledigi néropatik agr1 {izerine SPX’in etkilerini
belirlemek amaciyla yapildi.

Gere¢ ve Yontemler: Calismada 40 adet Balb-c irki erkek fare; Kontrol, DN, DN+SPX-12.5 ve
DN+SPX-25 olmak tizere 4 gruba ayrildi (n=10). Kontrol digindaki gruplara intraperitonal (ip) olarak
tek doz streptozotosin (150 mg/kg) enjekte edildi ve 3 giin sonra kan glukoz seviyeleri olgiilerek kan
glukoz seviyesi 250 mg/dL nin iizerindeki hayvanlar diyabet kabul edildi. DN modeli olusmasi igin 21
giin beklendi ve siirenin sonunda kontrol grubuna uygulama yapilmazken, DN grubuna 15 giin boyunca
serum fizyolojik; DN+SPX-12.5 ve DN+SPX-25 gruplarina ise sirasiyla 12.5 pg/kg ve 25 pg/kg
dozlarinda SPX ip enjeksiyonu yapildi. Uygulama siiresi boyunca (15 giin siiresince) hot plate, tail-flick
ve von Frey testleri yapildi.

Bulgular: Gergeklestirilen agr1 testleri sonucunda elde edilen veriler tek yonli varyans analizi ve
ardindan post-hoc Dunnet testi ile analiz edildi ve p<0.05 istatistiksel olarak anlamli kabul edildi.
Yapilan agn testlerinde (hot plate, tail-flick ve von Frey) DN grubunda agr1 esiginin kontrol grubuna
kiyasla anlaml diizeyde azaldig: tespit edildi (p<<0.05). Bununla birlikte SPX uygulamasinin DN+SPX-
12.5 ve DN+SPX-25 gruplarinda DN grubuna gore agr esiginde doz zaman bagimli artis gosterdigi
belirlendi (p<0.05).

Sonu¢: SPX, DN sonucu azalan agri esigini artirarak noropatik agriyr modiile etmekte ve diyabetin
neden oldugu komplikasyonlar lizerinde terapotik etkiler gostermektedir. Bu calisma TUBITAK 1002-
A Hizli Destek Modiilii (124S122) programi kapsaminda desteklenmistir.

Anahtar kelimeler: Diyabetik Noropati; Speksin, Agr
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Effects of Speksin on Diabetes-Induced Neuropathic Pain
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Aim: Diabetic neuropathy (DN) is one of the most common complications of diabetes that negatively
affects quality of life. According to existing literature, galanin receptors (GalR) modulate pain and show
antinociceptive effects reveals the importance of studies in this field. Spexin (SPX) is a recently
discovered peptide hormone that shows activity via GalR. In addition, it shows its main physiological
effects on energy metabolism, appetite control and reproductive behavior. Particularly, its modulation
of pain sensitivity in the inflammation-induced pain model suggests that it may have the potential to
exert activity on diabetic neuropathy-induced pain. This study was conducted to determine the effects
of SPX on diabetes-induced neuropathic pain.

Materials and Methods: In the study, 40 Balb-c male mice were divided into 4 groups as Control, DN,
DN+SPX-12.5, and DN+SPX-25 (n=10). The groups except control were injected intraperitoneally (ip)
with a single dose of streptozotocin (150 mg/kg), and blood glucose levels were measured 3 days later,
after that animals with blood glucose levels above 250 mg/dL were considered diabetic. The DN model
was waited for 21 days and at the end of this period, the control group was not treated, whereas the DN
group received saline for 15 days and the DN+SPX-12.5 and DN+SPX-25 groups received SPX ip
injections at 12.5 pug/kg and 25 pg/kg doses, respectively. Hot plate, tail-flick and von Frey tests were
performed during the treatment period (15 days).

Results: The data obtained as a result of the pain tests were analyzed by one-way ANOVA analysis of
variance followed by the post-hoc Dunnett test, and p<0.05 was considered statistically significant. In
the pain tests (hot plate, tail-flick, von Frey), it was found that the pain threshold was significantly
decreased in the DN group compared to the control group (p<0.05). On the other hand, SPX
administration showed a dose-time-dependent increase in pain threshold in DN+SPX-12.5 and
DN+SPX-25 groups compared to DN group (p<0.05).

Conclusion: SPX modulates neuropathic pain by increasing the decreased pain threshold because of
DN and shows therapeutic effects on diabetes-induced complications. This study was supported by
TUBITAK 1002-A Quick Support Module (124S122) program.

Keywords: Diabetic Neuropathy, Spexin; Pain
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MAO-B Inhibitorii Rasajilin'in Glioblastoma Hiicre Hatti Uzerindeki
Etkileri: TLR4/NF-kB Yolaginin Baskilanmasi Yoluyla Inflamatuar
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Amag: Son yillarda glioblastoma multiforme (GBM) tedavisinde klasik kemoterapdotiklere karsi gelisen
direng ve tedaviye yetersiz yanit, alternatif farmakolojik ajanlara olan ilgiyi artirmistir. Norodejeneratif
hastaliklarda kullanilan bazi ajanlarin, 6zellikle anti-inflamatuar ve antioksidan 6zellikleriyle dikkat
¢eken molekiillerin glioma hiicreleri iizerinde terapotik etkiler gosterebilecegi diisliniilmektedir. Bu
dogrultuda, Parkinson hastaliginda kullanilan bir MAO-B inhibitorii olan rasajilinin, U87 glioblastoma
hiicre hattinda TLR4/NF-xB aracili inflamasyon yanitt ve hiicre oliimii {izerindeki potansiyel
diizenleyici etkilerini incelemek amaglanmistir.

Yontem: U87 glioblastoma hiicre hatt1 kullanilarak hiicreler %80 yogunluga ulastiklarinda rasajilinin
2.5, 5, 10, 20 ve 40 uM konsantrasyonlart uygulanmistir. Uygulamanin 24. saatinde MTT analizi
gergeklestirilmis ve hiicre siipernatantlarindan SOD, GSH, MDA, LDH, IL-18, IL-6, TNF-a, kaspaz-3,
TLR4 ve NF-xB diizeyleri spektrofotometrik yontemlerle ol¢iilmiistiir. Ayrica, IL-1p, IL-6, TNF-a,
kaspaz-3, TLR4 ve NF-kB proteinlerinin hiicre i¢i lokalizasyonlar1 immiinfloresan boyama ile
degerlendirilmistir. Veriler GraphPad Prism 8.3 programi kullanilarak tek yonlii ANOVA testi ile analiz
edilmistir.

Bulgular: MTT sonuclarma gore, hiicre canliligi doz bagimli olarak azalmistir. ICso degeri 45,73 uM
olarak hesaplanmustir. Ozellikle 10 pM (%74,8 + 2,6), 20 uM (%61,2 + 2,3) ve 40 uM (%47,1 £ 3,1)
dozlarinda anlamli azalma gozlenmistir (p<0.001). IL-1f, IL-6 ve TNF-a diizeylerinde sirastyla %34,
%41 ve %37 oranlarinda azalma izlenmistir (p<0.01-0.001). SOD diizeyinde %29 artig, GSH diizeyinde
%22 artis tespit edilmistir (p<0.05-0.01). TLR4 ve NF-xB ekspresyonlar1 40 pM dozda sirasiyla %38
ve %42 oraninda baskilanmigtir (p<0.001). Kaspaz-3 diizeyinde %33 azalma gdzlenmis ve
immiinfloresan incelemelerde protein ekspresyonunun sitoplazmik bolgeyle sinirli hale geldigi
gosterilmistir.

Sonug: Rasajilin, glioblastoma hiicrelerinde TLR4/NF-kB sinyal yolunu baskilayarak proinflamatuar
yanit1 azaltmakta ve hiicre Oliimiinii inhibe etmektedir. Elde edilen bu bulgular, rasajilinin
noroinflamasyon temelli GBM tedavilerinde potansiyel bir farmakolojik ajan olabilecegini
gostermektedir. Bu ¢alisma, rasajilinin glioma tedavisine yonelik yeniden konumlandirilabilecek bir ilag
aday1 olabilecegine dair oncii veriler sunmaktadir.

Tesekkiir: Projemiz Hitit Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan
desteklenmistir (Proje numarasi: FEF19004.25.003).

Anahtar Kelimeler: Rasajilin, Glioblastoma, TLR4, NF-«B, Noroinflamasyon
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Aim: In recent years, resistance to conventional chemotherapeutic agents and inadequate response to
treatment in glioblastoma multiforme (GBM) have increased interest in alternative pharmacological
agents. Some agents used in neurodegenerative diseases, particularly molecules with anti-inflammatory
and antioxidant properties, are thought to have therapeutic effects on glioma cells. In this context, the
potential regulatory effects of rasagiline, a MAO-B inhibitor used in Parkinson's disease, on TLR4/NF-
kB-mediated inflammatory response and cell death in the U87 glioblastoma cell line were investigated.

Materials and Methods: Using the U87 glioblastoma cell line, rasagiline was applied at concentrations
of 2.5, 5, 10, 20, and 40 uM when the cells reached 80% confluence. At 24 hours post-treatment, MTT
analysis was performed, and levels of SOD, GSH, MDA, LDH, IL-1f, IL-6, TNF-a, caspase-3, TLR4,
and NF-kB were measured in cell supernatants using spectrophotometric methods. Additionally, the
intracellular localization of IL-1B, IL-6, TNF-a, caspase-3, TLR4, and NF-kB proteins was evaluated
by immunofluorescence staining. The data were analyzed using a one-way ANOVA test with the
GraphPad Prism 8.3 program.

Results: According to the MTT results, cell viability decreased in a dose-dependent manner. The 1Cso
value was calculated as 45.73 uM. Significant decreases were observed at doses of 10 uM (74.8 +2.6%),
20 uM (61.2 £ 2.3%), and 40 uM (47.1 £ 3.1%) (p<0.001). Decreases of 34%, 41%, and 37% were
observed in IL-1, IL-6, and TNF-a levels, respectively (p<0.01-0.001). A 29% increase in SOD levels
and a 22% increase in GSH levels were detected (p<0.05-0.01). TLR4 and NF-«xB expression were
suppressed by 38% and 42%, respectively, at a dose of 40 uM (p<0.001). A 33% decrease in caspase-3
levels was observed, and immunofluorescence studies showed that protein expression was restricted to
the cytoplasmic region.

Conclusion: Rasajilin reduces the proinflammatory response and inhibits cell death by suppressing the
TLR4/NF-kB signaling pathway in glioblastoma cells. These findings suggest that rasajilin may be a
potential pharmacological agent for neuroinflammation-based GBM treatments. This study provides
preliminary data suggesting that rasajilin may be a drug candidate that could be repurposed for glioma
treatment.

Acknowledgment: Our project was supported by the Scientific Research Projects Coordination Unit of
Hittite University (Project number: FEF19004.25.003).
Keywords: Rasajilin, Glioblastoma, TLR4, NF-«kB, Neuroinflammation
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Amac: Meme kanseri, kadinlarda en sik rastlanan malign tiimorlerden biri olup, mevcut tedavilere karsi
gelisen diren¢ mekanizmalar1 yeni tedavi hedeflerinin arastirilmasini gerekli kilmaktadir. Son yillarda
kesfedilen demir bagimli ve lipid peroksidasyonuna dayali bir hiicre 61iim bigimi olan ferroptozis, kanser
tedavisinde alternatif bir yaklagim olarak dikkat ¢ekmektedir. Bu ¢aligmada, literatiirde daha once
bildirilmemis olan piridin tiirevli yeni bir Schiff bazi ve onun Cu(Il) ve Ni(Il) komplekslerinin MCF-7
meme kanseri hiicre hattinda sitotoksik etkileri ve ferroptozis iizerinden hiicre Sliimiinii tetikleme
potansiyeli arastirilmistir.

Gerec ve Yontemler: Piridin halkasi iceren Schiff bazi klasik kondenzasyon yontemi ile sentezlenmis,
ardindan CuCl: ve NiCl ile kompleksleri olusturulmustur. Yapisal karakterizasyon FT-IR, UV-Vis, 'H-
NMR, “C-NMR ve kiitle spektroskopisi ile dogrulanmistir. Elde edilen bilesiklerin sitotoksik etkisi
MCF-7 hiicreleri iizerinde MTT testi ile degerlendirilmistir. Ferroptozis mekanizmasina iliskin GSH,
GPX4, ROS ve SLC7A11/xCT diizeyleri ELISA yontemi ile 6l¢iilmiistiir. Bulgular SPSS yazilimi ile
ANOVA testi kullanilarak analiz edilmistir (p<0.05 anlamli kabul edilmistir).

Bulgular: Piridin tiirevli Schiff bazi ve onun Cu(Il) ile Ni(II) kompleksleri, MCF-7 meme kanseri
hiicrelerinde doz bagimli olarak hiicre canliligin1 anlamli diizeyde azaltmistir. Yapilan MTT analizine
gore, Ozellikle 50 uM konsantrasyonda Cu(Il) kompleksine maruz birakilan hiicrelerde canlilik orani
%38.5 + 3.2 iken, Ni(Il) kompleksi i¢in bu oran %47.1 £ 2.9 olarak belirlenmistir (her ikisi i¢in
p<0.001). Ferroptozisle iligkili biyokimyasal belirteclerin ELISA ile analizinde, GPX4 diizeylerinin
kontrol grubunda 1.82 + 0.13 ng/mL iken Cu(Il) kompleksi uygulanan grupta 0.96 £+ 0.08 ng/mL’ye,
Ni(Il) kompleksinde ise 1.14 = 0.09 ng/mL’ye distiigii gozlemlenmistir (p<0.001). Benzer sekilde,
reaktif oksijen tiirleri (ROS) seviyelerinde belirgin bir artig izlenmistir; kontrol grubunda 12.6 + 1.1
U/mg olan ROS diizeyi, Cu(Il) kompleksinde 27.3 + 1.9 U/mg, Ni(Il) kompleksinde ise 23.8 + 1.5 U/mg
olarak ol¢iilmiistiir (p<0.001). Ayrica, glutatyon (GSH) ve SLC7A11 tasiyici protein diizeylerinde her
iki metal kompleksi i¢in de anlaml disiisler kaydedilmistir (p<0.05). Bu sonuclar, hem Cu(Il) hem de
Ni(II) komplekslerinin ferroptozisi tetikleyerek antikanser etki gosterdigini ortaya koymaktadir.

Sonug: Piridin tlirevli Schiff baz1 ve metal komplekslerinin, meme kanseri hiicrelerinde ferroptozis
yoluyla gii¢lii bir antikanser etki gosterdigi ilk kez gosterilmistir. Bu bilesiklerin, yiiksek biyoyararlanim
ve hedefe 0zgli etki potansiyelleri nedeniyle yeni nesil ferroptozis indiikleyici ajanlar olarak
degerlendirilmesi miimkiindiir. Bulgular, gelecekte bu yapilar tizerine in vivo ve klinik diizeyde daha
kapsamli ¢aligmalar yapilmasinin gerekliligini ortaya koymaktadir.

Tesekkiir: Projemiz Hitit Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan
desteklenmistir (Proje numarasi: TIP19001.24.002).

Anahtar Kelimeler: Meme kanseri, piridin tiirevli Schiff bazi, ferroptozis, MCF-7, GPX4, ROS,
SLC7A11
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Aim: Breast cancer is the most common malignant tumor in women and remains a major health
challenge due to therapy resistance and tumor recurrence. Ferroptosis, a newly identified form of
regulated cell death characterized by iron-dependent lipid peroxidation, offers a promising therapeutic
target for resistant tumors. In this study, we aimed to synthesize and characterize a novel pyridine-
derived Schiff base and its Cu(Il) and Ni(Il) metal complexes, and to investigate their cytotoxic and
ferroptosis-inducing effects on MCF-7 human breast cancer cells.

Materials and Methods: The Schiff base was synthesized via condensation of 2-aminopyridine and p-
hydroxybenzaldehyde, and then complexed with CuCl. and NiCl.. Structural characterization was
performed using FT-IR, UV-Vis, 'H-NMR, *C-NMR, and mass spectrometry. Cytotoxicity was
evaluated by the MTT assay. Ferroptosis-related biochemical markers, including glutathione (GSH),
glutathione peroxidase 4 (GPX4), reactive oxygen species (ROS), and the cystine/glutamate antiporter
(SLC7A11/xCT), were quantified using ELISA kits. Statistical analysis was conducted using one-way
ANOVA in SPSS. (p<0.05 was considered significant).

Results: Pyridine-derived Schiff base and its Cu(Il) and Ni(Il) complexes significantly reduced cell
viability in MCF-7 breast cancer cells in a dose-dependent manner. According to the MTT assay, at a
concentration of 50 uM, the cell viability was 38.5 + 3.2% for the Cu(Il) complex and 47.1 + 2.9% for
the Ni(Il) complex (p<0.001 for both). ELISA analysis of ferroptosis-related biochemical markers
revealed that GPX4 levels decreased from 1.82 + 0.13 ng/mL in the control group to 0.96 + 0.08 ng/mL
in the Cu(Il) complex group and to 1.14 + 0.09 ng/mL in the Ni(II) complex group (p<0.001). Similarly,
a marked increase in reactive oxygen species (ROS) levels was observed; ROS levels were measured as
12.6 = 1.1 U/mg in the control group, 27.3 £ 1.9 U/mg in the Cu(Il) complex group, and 23.8 = 1.5
U/mg in the Ni(II) complex group (p<0.001). In addition, significant decreases in glutathione (GSH)
and SLC7A11 transporter protein levels were also recorded for both metal complexes (p<0.05). These
results indicate that both Cu(Il) and Ni(Il) complexes exert anticancer effects by inducing ferroptosis.

Conclusion: This study demonstrates for the first time that a novel pyridine-derived Schiff base and its
metal complexes can induce ferroptosis in MCF-7 breast cancer cells. Their ability to increase oxidative
stress and inhibit key ferroptosis-regulating enzymes highlights their potential as next-generation
ferroptosis-inducing anticancer agents. These findings suggest that such compounds may contribute to
the development of innovative therapies targeting resistant breast cancers.

Acknowledgment: Our project was supported by the Scientific Research Projects Coordination Unit of
Hittite University (Project number: TIP19001.24.002).
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Amag: Stroop testi, bilissel kontrolii incelemek icin kullanilan klasik gorevlerden biridir. Literatiirde,
uyumlu ve uyumsuz uyaranlarin farkli setler hélinde sunulmasi, habitiiasyon etkilerine yol
acabilmektedir. Bu ¢aligmada, standart oddball paradigmasi ger¢evesinde uyumsuz uyaranlara yonelik
habitiiasyonun 6nlenmesi yoluyla, Stroop testi sirasinda biligsel kontroliin olay iligkili potansiyellerin
(OIP) analiziyle degerlendirilmesi amaglanmistir.

Gerec¢ ve Yontemler: Calismaya on dokuz saglikli gonillii (8 kadin; ortalama yas = 26,68 yil)
katilmigtir. Kelime oturumlarinda, kirmizi renkteki “KIRMIZI” kelimesi uyumlu uyaran; mavi renkteki
“KIRMIZI” kelimesi ise uyumsuz uyaran olarak sunulmustur. Cubuk oturumlarinda ise, ilgili kelimenin
kapladigi alan boyutlarinda mono-blok dikdértgenler sunulmustur. Kirmizi ¢ubuk uyumlu, mavi gubuk
ise uyumsuz uyaran olarak sunulmustur. Tiim oturumlarda uyumsuz uyaranlar, toplam uyaranlarin
%10’u olacak sekilde ve standart oddball paradigmasina uygun olarak sunulmustur. Katilimeilardan,
uyaranlarin rengini sdylemeleri istenmistir. EEG kayitlari, 10-20 sistemine gore yerlestirilen Fz, Cz ve
Pz elektrotlarindan alinmistir. Kaydedilen OIP bilesenlerinin genlik ve latans degerleri, uyaran tiirleri
arasinda tek yonliit ANOVA testiyle karsilastirilmigtir.

Bulgular: P2 ve N2 yalnizca uyumsuz uyaranlara yanit olarak ortaya ¢ikmis, kelimelerde latanslari
cubuklara gore daha uzun bulunmustur (F(1,27) = 11.42, p < 0.005). P3b yaniti tiim uyaran tiirlerinde
gbzlenmistir; ancak uyumsuz uyaranlarda genligi daha biiyiik (F(1,15) = 5.05, p <0.05) ve latans1 daha
uzundur (F(1,18) = 11.79, p < 0.005). N450-LPC kompleksi yalnizca uyumsuz kelimelerde
gbzlenmistir.

Sonuc: Bu calismada ilk kez Stroop etkisinin, uyaran isleme siirecinin erken asamalarinda basladigi
gosterilmistir. N450-LPC kompleksi, celiski ¢oziimiine yonelik siirecleri yansitmaktadir. Uyumsuz
renkteki kelimeler, anlamsal diizeyde ¢eliski icermeleri nedeniyle ek bilissel kaynaklar gerektirmistir.

Anahtar kelimeler: Biligsel kontrol; OIP; Stroop etkisi; Oddball paradigmasi
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Aim: The Stroop test is one of the classic tasks used to examine cognitive control. In the literature,
presenting congruent and incongruent stimuli in separate sets may lead to habituation effects. This study
aimed to assess cognitive control during the Stroop test by analyzing event-related potentials (ERPs)
while preventing habituation to incongruent stimuli within the framework of a standard oddball
paradigm.

Materials and Methods: Nineteen healthy volunteers (8 females; mean age = 26.68 years) participated
in the study. In the word sessions, the word “KIRMIZI” displayed in red was presented as the congruent
stimulus; the word “KIRMIZI” displayed in blue was presented as the incongruent stimulus. In the bar
sessions, mono-block rectangles matching the dimensions of the corresponding word were presented.
The red bar was presented as the congruent stimulus; the blue bar as the incongruent stimulus. In all
sessions, incongruent stimuli were presented to comprise 10% of the total stimuli, following the standard
oddball paradigm. Participants were instructed to name the color of the stimuli. EEG data were collected
from Fz, Cz, and Pz electrodes following the 10-20 system. The recorded ERP component amplitudes
and latencies were compared between stimulus types using one-way ANOVA.

Results: P2 and N2 appeared only in response to incongruent stimuli, with longer latencies for words
than for bars (F(1,27) = 11.42, p < 0.005). The P3b response was observed across all stimulus types;
however, it showed greater amplitude (F(1,15) =5.05, p < 0.05) and longer latency (F(1,18) =11.79, p
< 0.005) for incongruent stimuli. The N450-LPC complex appeared only for incongruent words.

Conclusion: This study is the first to demonstrate that the Stroop effect emerges during early stimulus
processing. The N450-LPC complex reflects conflict resolution. Incongruent words required additional
cognitive resources due to the semantic-level conflict they entail.

Key words: Cognitive control; ERP; Stroop effect; Oddball paradigm
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Amac: Na'/H* degis-tokuscusu 1 (NHE1) izoformu, izole kardiyomiyositlerde ve HL-1 hiicrelerinde
asit atimindan sorumlu baslica integral membran proteinidir. Daha onceki c¢alismamizda, HL-1
hiicrelerinde hipoksinin oksidatif stres araciligiyla NHE1 internalizasyonunu tetikledigini gosterildi (1),
ancak buna aracilik eden mekanizma heniiz bilinmemektedir. NHE-1 membranda kaveola ve kolesterol
icerigi zengin bolgelerde (lipid-raft) bulunmaktadir (2). Bu nedenle, hipoksiye bagli NHEI
internalizasyon yolagini arastirmak amaciyla kaveola’ye bagli endositoz yolunun inhibit6rii olan metil-
B-siklodekstrin (MCD, 5 mM) kullanilmistir.

Gerec¢ ve Yontemler: Bu calismada, fare atrium kokenli HL-1 hiicreleri, 48 saat boyunca normoksi
(%21 O2) veya hipoksi (%1 O:) kosullarinda tutuldu. NHE1 internalizasyonu, immiinofloresan
goriintilleme ve NHE1 aktivite 6l¢iimleri ile degerlendirildi. NHE1 aktivitesi, pH duyarli cSNARF-1
boyast kullanilarak kaydedildi. Hipoksiden ¢ikarilan hiicreler normoksik kosullarda 30 dakika cSNARF-
1 ve MCD ile inkiibe edildi. Ardindan, hiicrelere amonyum 6n-yiikleme islemi ile asit yiiklenerek NHE1
aktivitesini 0l¢iildii veya immiinofloresan goriintiileme icin fikse edildi (Leica SP5). pH;-NHE1
aktivitesi analizinde iki yonlii ANOVA kullanildi. pH and MCD uygulamas: arasindaki etkilesimin
anlamli; MCD uygulamasi ve pH; etkisinin anlamli (P<0,0001) oldugu gozlendi. Veriler ortalama +
standart hata olarak verildi.

Bulgular: Kaveola yapisimin MCD ile bozulmasi, normoksi ve hipoksi gruplarinin her ikisinde de
yiizeydeki NHE] floresan siddetini ve NHE1 aktivitesini artird1 (iki yonlii ANOVA: MCD ile kontrol
karsilastirildiginda her iki grupta da anlaml fark gozlendi, p < 0,05, n = 9-21). Bu sonuclar, NHE1
endositozunun kaveola aracili ve membran raftlarina baglh olarak gerceklestigini diigiindiirmektedir.

Sonug: Hiicresel kolesteroliin azaltilmasi her iki deney grubunda da NHEI internalizasyonunu
azalttifindan, hipoksi bagimli NHEI1 internalizasyonunun HL-1 hiicrelerinde kaveola-bagimsiz bir
yolak ile gergeklestigi sonucuna ulagilmstir.

Anahtar kelimeler: Hiicre ici pH;, NHEI protein; Hipoksi; fnternalizasyon; HL-1 hiicre serisi
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Aim: Na'/H" exchanger 1 (NHE1) is the principal integral membrane protein isoform responsible from
acid extrusion in isolated cardiomyocytes or HL-1 cells. Previously, we showed that hypoxia triggers
NHEI] internalization via oxidative stress mediated pathway in HL-1 cells (1), however mechanism of
this trafficking remains uncertain. NHE1 is located in membrane domains rich in caveolae and
cholesterol (lipid rafts) (2). Therefore, to investigate hypoxia induced regulation of the NHE1 recycling
pathway, we tested methyl-B-cyclodextrin (MCD, 5 mM), an inhibitor of the caveolae-dependent
endocytic pathway.

Materials and Methods: In this study, mouse atrium derived HL-1 cells were kept in normoxia (21%
03) or hypoxia (1% O>) for 48 hours. Internalization was assessed from immunofluorescence data and
NHEI1 activity measurements. NHE1 activity was recorded using pH sensitive cSNARF-1 dye. After
hypoxic exposure, cells were incubated with cSNARF-1 and MCD for 30 minutes under normoxia.
Subsequently, cells were acid loaded by ammonium prepulse method to record NHE1 activity or fixed
for immunofluorescence (Leica SP5). Two way ANOVA was used in pH;-NHE1 flux analysis.
Interaction between pH and MCD treatment was significant; MCD treatment was significant; the effect
of pH;i was significant (P<0.0001). Data are mean + standard error.

Results: Disruption of caveola by MCD moderately intensified surface NHE1 fluorescence intensity as
well as enhanced NHE1 activity both in normoxia and hypoxia groups (Two way anova: the effect of
MCD vs control was significant in both groups, p<0.05, n:9-21). Thus, constitutive NHE1 endocytosis
is likely caveola mediated and membrane raft dependent.

Conclusion: Since cellular cholesterol depletion decreased NHE1 internalization in both experimental
groups, we conclude that hypoxia dependent NHE1 internalization occurs through non-caveola
dependent pathway in HL-1 cells.

Keywords: Intracellular pH; NHE1 protein; Hypoxia, Internalization;, HL-1 cells
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Elektromiyografi ile Otomatik Tespiti
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Amac: Kaslarin istemli kasilma ve gevseme siirecleri hem noéromiiskiiler kontrol hem de enerji
metabolizmas1 agisindan kritik neme sahiptir. Ozellikle kas gevseme siiresi, sarkoplazmik
retikulumdan kalsiyumun geri alinma hizina ve ATP’ye bagimli aktif pompa mekanizmalarina ve kasin
viskoelastik yapisindaki degisime baglidir. Bu fizyolojik siire¢, kasin yorgunluk diizeyinden dogrudan
etkilenmektedir. Yorgunluk durumlarinda elektromiyografi (EMG) sinyalinden hesaplanan gevseme
egimi, kas performansinin objektif bir gostergesi olarak degerlendirilmektedir. Bu ¢alismanin amaci,
maksimum istemli kasilma (MVC) sonrasinda EMG sinyalinden elde edilen ortalama karekok (root
mean square, RMS) egimiyle kas yorgunlugu arasindaki iligkiyi analiz etmek ve gevseme egiminin
norofizyolojik bir yorgunluk belirteci olarak kullanilabilirligini aragtirmaktir.

Gereg ve Yontemler: Calismaya Antalya ilinde ikamet eden ve herhangi bir ndromuskiiler rahatsizlig
bulunmayan 24 saglikli katilimer (yas, 28,94+0,74) dahil edildi. Isinmanin ardindan cilt hazirlanarak
izopropil alkol ile temizlendi. EMG kayitlari i¢in tibialis anterior kasi seg¢ildi. Elektrotlar (Ag/Ag-Cl
ylizeyel elektrotlar, 10 mm ¢ap, 20 mm ara mesafe) dominant olan bacaga yerlestirildi. Tiim veriler
Biometrics Datalog PS900 sistemi (Biometrics Ltd.) ile kayit edildi. Kasilma ve gevseme egimlerinin
belirlenmesi i¢in tiim sinyallerin rektifiye edilmesinin ardindan kayan pencereler yontemi ile RMS-
EMG sinyalleri olusturuldu ve bu sinyallerde kasilma ve gevseme baslangiclar: 5 ardisik pencerede
artig/diisiis kuralina gore tespit edildi. Baslangiglarin belirlenmesinin ardindan 1.5 saniyelik pencere
araligindaki sinyallerde egimler hesapladi. Verilerin istatistiksel karsilastirilmasinda paired-t testi
kullanild.

Bulgular: MVC analizinden elde edilen kasilma egimlerinin (0,3578+0,034) gevseme egimlerine
(0,2016+0,02) kiyasla daha yiiksek oldugu goriildii (p<0,01). Egim degerlerine gére yorgun ve yorgun
olmayan degerlerin belirlenmesi alic1 islem karakterigi (ROC) yontemine gore egri altinda kalan alan
(AUC) degerin 0,86 oldugu ve Youden indeksi degerine (0,6067) gore <0,2392 kesim degerinin
yorgunlugu belirlemede duyarliliginin %79,2, 6zgiilliigliniin %87,5 oldugu gézlemlendi.

Sonug: Calismada elde edilen sonuglar, gevseme egrisinin yorgunlugu tahmin etmede iyi diizeyde ayirt
edici bir gosterge oldugunu ortaya koymaktadir.

Anahtar kelimeler: Elektromiyografi; Kas Yorgunlugu, Izometrik Kasilma
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Automated Detection of Fatigue-Induced Slowing of Muscle
Relaxation from Surface Electromyography

Serkan Uslu!

! Akdeniz University, Faculty of Medicine, Biophysics Department

Aim: Voluntary muscle contraction and relaxation processes are critical for both neuromuscular control
and energy metabolism. In particular, muscle relaxation time depends on the reuptake rate of calcium
from the sarcoplasmic reticulum, ATP-dependent active transport mechanisms, and changes in the
viscoelastic properties of the muscle. These physiological processes are directly affected by the level of
fatigue. Under fatigue conditions, the relaxation slope calculated from the electromyography (EMG)
signal is considered an objective indicator of muscle performance. This study aims to analyze the
relationship between muscle fatigue and the root mean square (RMS) slope derived from EMG signals
following maximal voluntary contraction (MVC), and to evaluate the usability of the relaxation slope
as a neurophysiological fatigue marker.

Materials and Methods: Twenty-four healthy participants (age, 28.94+0.74) residing in Antalya, with
no known neuromuscular disorders, were included in the study. After warming up, the skin was prepared
and cleaned with isopropyl alcohol. Surface EMG recordings were obtained from the tibialis anterior
muscle. Ag/Ag-Cl surface electrodes (10 mm diameter, 20 mm interelectrode distance) were placed on
the dominant leg. All data were recorded using the Biometrics Datalog PS900 system (Biometrics Ltd.).
After rectification, EMG signals were transformed into RMS form using a sliding window. Contraction
and relaxation onsets were detected based on a rule of five consecutive increasing/decreasing windows.
Following onset detection, slope values were calculated over 1.5-second segments. Statistical
comparisons were performed using paired t-tests.

Results: Contraction slopes (0.3578+0.034) were significantly higher than relaxation slopes
(0.2016+0.02) (p<0.01). ROC analysis revealed an AUC of 0.86. According to Youden’s index (0.667),
the optimal cutoff point was <0.2392, with a sensitivity of 79.2% and specificity of 87.5% in detecting
fatigue.

Conclusion: The results indicate that the EMG-based relaxation slope is a promising neurophysiological
parameter for discriminating muscle fatigue.

Keywords: Electromyography,; Muscle Fatigue; Isometric Contraction
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Travma Sonrasi Stres Bozuklugu Sican Modelinin isitsel Uyarilmis
Potansiyeller Uzerine Etkisi

Alev Duygu Acun!, Deniz Kantar!, Ebru Afsar?

! Akdeniz Uniygrsitesi Twp Fakiiltesi, Biyofizik Béliimii, 07070, Antalya, Tiirkiye
2 Kapadokya Universitesi, Dis Hekimligi Fakiiltesi, 50400, Nevsehir, Tiirkiye

Amag: Travma sonrast stres bozuklugu (TSSB) asir1 stresli bir olay yagsamis kisilerde olusan travma ile
tetiklenen bir mental bozukluktur. TSSB hastalar1 tekrarlayan stres ataklari, korku, sakinma, negatif
duygu durum, anksiyete ve asir1 uyarilmislik semptomlart yasamaktadir [1]. TSSB, erken otomatik ve
sonraki bilingli iglemeyi etkileyen noéral isleme eksiklikleriyle iliskilidir. TSSB'min beyin fonksiyonu
iizerinde 6nemli etkileri oldugu ve beyin fonksiyonunu olumsuz yonde etkileyebilecegine dair artan
kanitlar bulunmaktadir. Bu nedenle, TSSB'nin beyin fonksiyonu iizerindeki etkisinin gdzden gegirilmesi
onemlidir [2]. Bunu incelemek i¢in, isitsel uyarilmis potansiyeller (AEP) gibi yiiksek zamansal
¢Ozliniirlikli sinirsel dl¢limler avantajlidir. Temporal korteks, hipokampus ve asosiasyon korteksleri
gibi farkli beyin alanlarinin elektriksel katkisiyla olusan AEP'ler, ndrolojik bozukluklarin altinda yatan
duyusal stirecleri incelemek ve tedavileri degerlendirmek i¢in siklikla kullanilir [3]. Bu nedenle bu
calismada, TSSB'nin klinik 0&zelliklerinin sigan modeli {izerinde AEP’deki degisiklikler ile
iliskilendirilmesi amaglanmustir.

Gereg¢ ve Yontemler: Ug aylik erkek Wistar siganlari, rastgele her grupta 7 hayvan olacak sekilde
“kontrol” ve TSSB’nin klinik semptomlarini taklit eden tek uzatilmis stres prosediirii uygulandig: [4]
“SPS” gruplarina ayrildi. Bir hafta sonra iiretan (1,2 g/kg) anestezisi altina alinan sigcanlara elektrot
implantasyonu yapilarak AEP kayitlar1 alind1. Daha sonrasinda her si¢an i¢in AEP bilesenlerinin (P1N1-
N1P2-P2N2) genlikleri ve tepe gecikme siireleri analiz edildi. Verilerin istatistiksel karsilastirilmasinda
esli t-testi kullanildu.

Bulgular: Travmaya maruziyetinin, duyusal uyaranlara verilen erken AEP yanit bileseni olan PIN1’i
kontrol grubuna (4,96+0,8) kiyasla SPS grubu sicanlarda (9,22+1,09) anlamli olarak arttig1
bulunmustur. Uyaranin artirilmis dikkat ve siiflandirma siireglerine iligkin AEP yanit bileseni olan
P2N2 genlik farkinin ise kontrol grubuna (4,95+0,82) kiyasla SPS grubu (2,34+0,35) sicanlarda anlaml
olarak azaldig1 goriilmiistiir (p<<0.05). Tepe latanslar1 arasinda istatistiksel olarak anlamli bir fark yoktur.

Sonug: TSSB’de isitsel uyarana verilen erken otomatik tepki olan PINI “hiperarousal” nedeniyle
artmig, otomatik olmayan dikkat bileseni P2N2 ise azalmigtir. TSSB’de beynin ¢evresel uyaranlara karsi
asirt duyarli ama diizensiz ve yetersiz dikkat isleyen bir durumda oldugunu géstermektedir.

Anahtar Kelimeler: Travma sonrasi stres bozuklugu, Isitsel Uyarilmis Potansiyeller, Biyopotansiyeller
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Effects of Post-Traumatic Stress Disorder Rat Model on Auditory
Evoked Potentials

Alev Duygu Acun!, Deniz Kantar!, Ebru Afsar?
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? Kapadokya University, Faculty of Dentistry, 50400, Nevsehir

Aim: Post-traumatic stress disorder (PTSD) is a trauma-triggered mental disorder that occurs in
individuals who have experienced an extremely stressful event. PTSD patients experience recurrent
stress episodes, fear, avoidance, negative mood, anxiety, and hyperarousal symptoms [1]. PTSD is
associated with neural processing deficits that affect early automatic and later conscious processing.
There is increasing evidence that PTSD has significant effects on brain function and can negatively
impact it. Therefore, it is important to review the impact of PTSD on brain function [2]. High temporal
resolution neural measures, such as auditory evoked potentials (AEPs), are advantageous for
investigating this. AEPs, generated by electrical contributions from different brain areas such as the
temporal cortex, hippocampus, and association cortices, are frequently used to examine the sensory
processes underlying neurological disorders and to evaluate treatments [3]. Therefore, this study aimed
to correlate the clinical features of PTSD with changes in AEPs in a rat model.

Materials and Methods: Three-month-old male Wistar rats were randomly assigned to "control" and
"SPS" groups, each with seven animals, and to a single prolonged stress procedure mimicking the
clinical symptoms of PTSD [4]. One week later, the rats were anesthetized with urethane (1.2 g/kg) and
electrodes were implanted, and AEP recordings were obtained. The amplitudes and peak latencies of
the AEP components (PIN1-N1P2-P2N2) were then analyzed for each rat. A paired t-test was used for
statistical comparison of the data.

Results: Exposure to trauma significantly increased the PIN1, the early AEP response component to
sensory stimuli, in the SPS group rats (9.22+1.09) compared to the control group (4.96+0.8). The P2N2
amplitude difference, the AEP response component related to increased attention and categorization of
stimuli, was significantly decreased in the SPS group rats (2.34+0.35) compared to the control group
(4.95+0.82) (p<0.05). There was no statistically significant difference between peak latencies.

Conclusion: In PTSD, the early automatic response to auditory stimuli, PIN1, is increased due to
hyperarousal, while the non-automatic attentional component, P2N2, is decreased. This suggests that
the brain is in a state of hypersensitivity to environmental stimuli but with disorganized and inadequate
attentional processing.

Keywords: Post-traumatic stress disorder, Auditory Evoked Potentials, Biopotentials
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Krill Yaginin Sicanlarda Ogrenme ve Hafiza Uzerindeki Etkileri
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Amag: Krill yagi, omega-3 yag asitleri, fosfolipidler ve astaksantin gibi biyoaktif bilesikler agisindan
zengin, deniz kaynakli bir takviyedir. Bu bilesenler ndroprotektif 6zellikleriyle bilinir ve biligsel islevler
iizerinde faydali etkileri oldugu diistiniilmektedir. Ancak, sinaptik plastisite ve uzaysal hafiza tizerindeki
etkisi heniiz tam olarak agiklifa kavusturulmamistir. Bu ¢alisma, krill yag: takviyesinin yetiskin
sicanlarda uzaysal hafiza performansi ve uzun siireli potansiyasyon (LTP) iizerindeki etkilerini
degerlendirmeyi amaglamaktadir.

Gereg ve Yontemler: Yetiskin erkek Wistar sicanlar1 iki gruba ayrildi: Oral gavaj yoluyla distile su
verilen Kontrol grubu ve 14 giin boyunca gavaj yoluyla giinde 500 mg/kg krill yag1 verilen bir Krill yag:
grubu. Uzaysal hafiza, Morris Su Labirenti testi kullanilarak degerlendirildi ve hipokampiiste LTP'yi
degerlendirmek icin elektrofizyolojik kayitlar alindi. Verilerimiz parametrik testler icin gerekli
varsayimlar1 karsilamadigindan tiim gruplarin karsilagtirilmasinda Kruskal-Wallis testi kullanildi ve
ikili karsilagtirmalar Mann-Whitney U testi kullanilarak yapildi. Anlamlilik diizeyi P<0,05 olarak
belirlendi.

Bulgular: Krill yagi ile tedavi edilen siganlar, Morris Su Labirenti testinde daha iyi performans gosterdi;
kacis gecikmesi azaldi ve hedef kadranda gecirilen siire artt1 (p<0,05). Ayrica, krill yag1 uygulanan
grupta elde edilen potansiyellerin EPSP egimi ve PS genliginin arttig1 gozlemlendi (p<0,05).

Sonug: Kisa siireli krill yagi takviyesinin yetiskin si¢anlarda uzaysal hafizay1 gelistirebilecegi ve
hipokampal sinaptik plastisiteyi artirabilecegi bulundu.

Anahtar kelimeler: Krill yag:; égrenme ve hafiza, hipokampus; LTP
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Effects of Krill Oil on Learning and Memory in Rats
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Aim: Krill oil is a marine-derived supplement rich in bioactive compounds such as omega-3 fatty acids,
phospholipids, and astaxanthin. These components are known for their neuroprotective properties and
are suggested to have beneficial effects on cognitive functions. However, its influence on synaptic
plasticity and spatial memory remains to be fully elucidated. This study aimed to evaluate the effects of
krill oil supplementation on spatial memory performance and long-term potentiation (LTP) in adult rats.

Materials and Methods: Adult male Wistar rats were divided into two groups: a Control group that
received distilled water via oral gavage, and a Krill oil group that was administered 500 mg/kg/day of
krill oil by gavage for 14 consecutive days. Spatial memory was assessed using the Morris Water Maze
test, and electrophysiological recordings were conducted to evaluate LTP in the hippocampus. Since our
data did not satisfy the assumptions for parametric tests, the Kruskal-Wallis test was used to compare
all groups, and pairwise comparisons were then performed using Mann—Whitney U test. Significance
levels were set at P<0.05.

Results: Rats treated with krill oil demonstrated improved performance in the Morris Water Maze test,
with reduced escape latency and increased time spent in the target quadrant (p<0,05). In addition, it has
been observed that the EPSP slope and PS amplitude of the potentials obtained in krill oil applied group
increased (p<0,05).

Conclusion: It was found that short-term krill oil supplementation may improve spatial memory and
enhances hippocampal synaptic plasticity in adult rats.

Keywords: Krill oil; learning and memory; hippocampus; LTP
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Farklh Hiicre Tiplerinde Kiiltiir Kosullarinin Mitokondriyal
Dinamikler Uzerine Etkisi
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‘Kog Universitesi Translasyonel Tip Arastirma Merkezi, Tiirkiye

Amac: Mitokondriler, yapisal biitiinlitk ve fonksiyonlarini korumak i¢in siirekli fiizyon ve fizyon
siireclerinden gegmektedir. Mitokondri dinamikleri, farkli kokene sahip ya da gesitli patolojileri temsil
eden hiicrelerde farklilik gosterebilmektedir. Hiicre kiiltiirii galigmalarinda yaygin olarak kullanilan bu
hiicrelerde, ekim yogunlugu, pasaj sayis1 ve inkiibasyon siiresi gibi kiiltiir kosullari, mitokondri
morfolojisi ve dinamikleri {izerinde belirleyici rol oynamaktadir. Ayn1 hiicre hattinin hem fiizyon hem
de fizyon-dominant fenotipler gostermesi, kiiltiir kogullarinin mitokondri dinamiklerini sekillendirmede
rolii oldugunu diisiindiirmektedir. Bu ¢alisma, hiicre ekim yogunlugu, pasaj sayisi ve inkiibasyon siiresi
gibi in vitro kiiltiir kogullarinin mitokondri dinamikleri tizerindeki etkilerini incelemeyi amaglamaktadir.

Gere¢ ve Yontemler: A549 (insan akciger kanser hiicreleri), BEAS-2B (insan bronsiyal epitel
hiicreleri), MCF7 (insan meme kanser hiicreleri), A375 (insan malign melanoma hiicreleri) ve RPEI
(insan retinal pigment epitel hiicreleri), erken (10-12) ve ge¢ (20-22) pasaj araliklarinda, farkli ekim
yogunluklar1 ve siirelerde (24, 48 ve 72 saat) inkiibe edildi. Mitokondriler MitoTracker Green ile
boyandi, morfolojik analiz floresan mikroskopi ile gergeklestirildi. Mitokondriyal fragmentasyon,
Image] Fiji yazilimi ile, istatistiksel analizler ise Graphpad yazilim1 kullanilarak degerlendirildi.

Bulgular: Tiim hiicrelerde, kontrol grubu olarak 24 saatlik 100.000 hiicrelik kiiltiir kosullar1 referans
alimmis ve mitokondriyal fragmentasyonun hiicre tipi, inkiibasyon siiresi ile hiicre yogunluguna bagl
degistigi gozlemlenmistir. A549 hiicrelerinde fragmentasyonun 48 saat 100.000 hiicrede, 72 saat 80.000
hiicre yogunluguna goére 5 kat daha fazla oldugu belirlenmistir. MCF-7 hiicrelerinde ise
fragmentasyonun, 72 saat 80.000 hiicrede 48 saat 170.000 hiicreye kiyasla yaklasik 1,6 kat fazla oldugu
belirlenmistir. BEAS-2B ve RPE1 hiicrelerinde ise inkiibasyon veya hiicre yogunluguna gore

mitokondri dinamiklerinde anlamli bir degisiklik goriilmemistir.

Sonug: In A549 cells, prolonged culture duration was found to enhance mitochondrial fusion, whereas
in MCF7 cells, increased incubation time and cell density promoted mitochondrial fission. In contrast,
mitochondrial dynamics in BEAS-2B and RPE1 cells were not significantly affected by incubation
duration or cell density. These findings suggest that cell type-specific culture conditions can
differentially influence mitochondrial morphology..

Anahtar kelimeler;

Mitokondriyal fizyon, Mitokondriyal fiizyon, Hiicre kiiltiirii ; Hiicre yogunlugu,
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Aim: Mitochondria continuously undergo fusion and fission processes to maintain their structural
integrity and function and mitochondrial dynamics can vary between cells representing various
pathologies. Culture conditions such as seeding density, passage number, and incubation time, which
are commonly manipulated in cell culture studies, may influence mitochondrial morphology. The
observation that the same cell line can exhibit both fusion and fission dominant phenotypes suggests
that culture conditions play a role in shaping mitochondrial dynamics. This study aims to investigate the
effects of in vitro culture conditions on mitochondrial dynamics.

Material and Method: A549 (human lung cancer cells), BEAS-2B (human bronchial epithelial cells),
MCF7 (human breast cancer cells), A375 (human malignant melanoma cells), and RPE1 (human retinal
pigment epithelial cells) were incubated at early (passage 10—12) and late (passage 20—22) passages
under varying seeding densities and durations (24, 48, and 72 hours). Mitochondria were stained with
MitoTracker Green, and morphological analysis was performed using fluorescence microscopy.
Mitochondrial fragmentation was assessed using ImageJ Fiji software, and statistical analyses were
conducted using GraphPad software.

Results: In all cell lines, the culture condition of 100,000 cells for 24 hours was used as the control
group, and mitochondrial fragmentation was observed to vary depending on cell type, incubation
duration, and cell density. In A549 cells, fragmentation at 48 hours with 100,000 cells was found to be
five times higher compared to 72 hours with 80,000 cells. In MCF-7 cells, fragmentation at 72 hours
with 80,000 cells was approximately 1.6 times higher than at 48 hours with 170,000 cells. In BEAS-2B
and RPE1 cells, no significant changes in mitochondrial dynamics were observed in response to
incubation time or cell density.

Conclusion: Prolonged culture duration increases mitochondrial fusion in A549 cells, whereas both
incubation time and cell density notably affect mitochondrial fission in MCF7 cells. In contrast,
mitochondrial dynamics in BEAS-2B and RPE1 cells are not significantly influenced by incubation time
or cell density. These findings suggest that cell type—specific culture conditions can have distinct
impacts on mitochondrial morphology.

Keywords;

Mitochondrial fission,; mitochondrial fusion; cell culture; cell density
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Dapagliflozinin hepatik iskemi-reperfiizyon hasarindaki
histopatolojik etkileri
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Amac: Hepatik iskemi-reperfiizyon hasar1 (IRI), travmatik kan kaybi, timor rezeksiyonlari ile karaciger
nakli ve hepatik arter ligasyonu gibi cerrahi girisimler sirasinda ortaya ¢ikan klinik bir durumdur. Bu
calismada, farkli hiicresel hasar modellerinde koruyucu etkileri ortaya konan dapagliflozinin, deneysel
hepatik IRI modelinde histopatolojik diizeydeki etkilerinin arastirilmasi amaglanmaistir.

Gereg¢ ve Yontemler: Calismada, 300-350 gram agirliginda erigkin erkek Sprague Dawley siganlari
rastgele dort gruba ayrildi (n=10): Sham, IRI, Dapal+IRI ve DapalO+IRI. Cerrahi girisimlerden once,
Sham ve IRI gruplarina 5 giin boyunca oral olarak serum fizyolojik uygulanirken, Dapal+IRI ve
DapalO+IRI gruplarina sirastyla 1 mg/kg ve 10 mg/kg dozlarinda dapagliflozin oral gavaj yoluyla
verildi. Ardindan, Sham grubuna yalnizca laparotomi uygulanirken; diger ii¢ gruba 30 dakika siireyle
total hepatik iskemi ardindan 2 saatlik reperfiizyon uygulandi. Elde edilen doku 6rnekleri hematoksilen-
eozin ile boyanarak 151k mikroskobu altinda histopatolojik olarak degerlendirildi

Bulgular: Sham grubunda karaciger dokusu normal histolojik yapisini korurken, IRI grubunda belirgin
histopatolojik hasar izlendi (p<0.05). Bu grupta hemoraji, eozinofilik boyanmis, piknotik niikleuslu
hiicreler, mononiikleer hiicre infiltrasyonu, vakuolizasyon, vaskiiler konjesyon ve siniizoidal dilatasyon
oldugu tespit edildi. Buna karsilik, Dapal+IRI ve DapalO+IRI gruplarinda bu bulgularin siddetinde
anlamli bir azalma saptandi (p<0.05).

Sonug: Dapagliflozin tedavisi, hepatik IRI’ya karsi histolojik diizeyde koruyucu etkiler gdstermistir. Bu
sonucglar, dapagliflozinin hepatik IRI’ya karst potansiyel bir terapdtik ajan olabilecegini
diisiindiirmektedir.

Anahtar kelimeler: Dapagliflozin, Hepatik iskemi-reperfiizyon hasari, Histopatoloji

Tesekkiir: Bu arastirma, Inonii Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan
desteklenmistir (Proje no: TSG-2024-3564).
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Aim: Hepatic ischemia-reperfusion injury (IRI) is a clinical condition that may occur during surgical
procedures such as traumatic hemorrhage, tumor resection, liver transplantation, and hepatic artery
ligation. This study aimed to investigate the histopathological effects of dapagliflozin, which has been
shown to exert protective effects in various models of cellular injury, in an experimental hepatic IRI
model.

Materials and Methods: Adult male Sprague Dawley rats weighing 300-350 grams were randomly
divided into four groups (n=10): Sham, IRI, Dapal+IRI, and DapalO+IRI. For five consecutive days
prior to surgery, the Sham and IRI groups received oral saline, while the Dapal+IRI and DapalO+IRI
groups were administered dapagliflozin at doses of 1 mg/kg and 10 mg/kg, respectively, via oral gavage.
Subsequently, only laparotomy was performed in the Sham group, whereas the other three groups
underwent 30 minutes of total hepatic ischemia followed by 2 hours of reperfusion. Tissue samples were
stained with hematoxylin-eosin and evaluated histopathologically under a light microscope.

Results: In the sham group, liver tissue retained its normal histological structure, while significant
histopathological damage was observed in the IRI group (p<0.05). In this group, hemorrhage,
eosinophilic stained cells with pyknotic nuclei, mononuclear cell infiltration, vacuolization, vascular
congestion, and sinusoidal dilatation were detected. In contrast, a significant reduction in the severity of
these findings was observed in the Dapal+IRI and Dapal0+IRI groups (p<0.05).

Conclusion: Dapagliflozin treatment demonstrated protective effects at the histological level against
hepatic IRI. These findings suggest that dapagliflozin may be a potential therapeutic agent for hepatic
IRIL.

Keywords: Dapagliflozin, Hepatic ischemia-reperfusion injury, Histopathology
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Trimebutin’in insan Glioblastoma Hiicre Serisi Uzerine Etkilerinin
Arastirilmasi: In Vitro Calisma

Tuba Keskin!, Giildeniz Sekerci!, Suat Tekin!
! [nonii Universitesi, Tip Fakiiltesi Fizyoloji Anabilim Dali, Malatya, Tiirkiye

Amag: Insan saghgini tehdit eden kiiresel sorunlarin basinda gelen kanser, diinya genelindeki yiiksek
goriilme sikligi ve mortalite oranlartyla bilimsel aragtirmalarin odagindadir. Bu karmagik hastaligin
patogenezinde inflamasyonun kritik bir rol oynadig1 yaygin olarak kabul edilmektedir. Kanser tiirleri
arasinda 6zellikle glioblastoma multiforme (GBM), yiiksek dereceli malignitesi, tedaviye kars1 direngli
yapisi ve kotii prognozuyla 6ne ¢ikan, agresif bir beyin tiimoriidiir. Bunun yaninda GBM hastalarinin
ortalama sagkalim siiresinin kisa oldugu cesitli caligmalarla rapor edilmektedir. Bu durum, GBM
tedavisinde yeni ve daha etkili terapdtik hedeflerin ve stratejilerin kritik 6nemini ortaya koymaktadir.
Bu baglamda, artan sayida ¢aligma, anti-inflamatuvar ve antioksidan tedavilerin, GBM baslangicini ve
ilerlemesini Onleyebilecegine veya geciktirebilecegine dair umut vaat eden veriler sunmaktadir. Bu
bulgular 1s1g1nda, inflamatuvar yolaklarda rol oynayan Trimebutin’in (TMB) glioblastoma tedavisinde
umut verici yeni yaklasimlar sunabilecegi diigiiniilmektedir. Gastrointestinal motilite bozukluklariin
tedavisinde kullanilan TMB iizerine yapilan ¢alismalarda beyin neoplazmalarina karsi bir antitiimér ajan
olarak hareket edebilecegi belirtilmistir. Bunun yaninda yapilan arastirmalar TMB’nin hiicresel
biliyiime, apoptoz ve anjiyogenez iizerindeki etkisinin antikanser o6zellikler kazandirabilecegini one
siirmektedir. Ancak TMB’nin GBM iizerindeki etkileri net olarak bilinmemektedir. Bu nedenle
calismamizda insan glioblastoma (U87-MG) hiicresi iizerine TMB’nin etkisini incelemeyi
amagclamaktayiz.

Gere¢ ve Yontemler: Calismamizda, insan glioblastoma U87-MG hiicre hatt1 kullanilmistir. Hiicreler,
%10 FBS ve %1 penisilin-streptomisin ile desteklenmis DMEM High i¢inde standart kiiltiir kosullarinda
(37°C, %5 CO») kiiltiire edilmigtir. TMB’nin 1, 5, 25, 50 ve 100 uM’lik konsantrasyonlar1 bu hiicre
hatlarina uygulanarak 24 saat inkiibe edildi. Hiicre canliliginda meydana gelen degisimler 3-(4,5-
dimetiltiazol-2-il)-2,5-difeniltetrazolyum bromid (MTT) assay yoOntemiyle belirlendi. Gruplar arasi
karsilastirmalar SPSS programinda Bonferroni diizeltmeli Man-Witney U testi kullanilarak yapildi.
p<0.05 anlaml1 olarak kabul edildi.

Bulgular: TMB’nin U87-MG hiicre hattinda 25, 50 ve 100uM’lik dozlarinda hiicre canliligini azalttig
ve bu azalmanin doz bagimli oldugu belirlendi (p<0.05).

Sonug: Calisma sonucu TMB’nin U87-MG hiicresi lizerinde antikanser aktivite gosterebilecegini ortaya
koymaktadir. Ayn1 zamanda TMB’nin kanser tedavisinde antimuskarnik ajanlarin potansiyel bir aday

olabilecegini gostermektedir.

Anahtar kelimeler: Glioblastoma; Kanser; MTT; US7-MG; Trimebutin
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Investigation of Trimebutine's Effects on Human Glioblastoma Cell
Line: An In Vitro Study
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Aim: Cancer, a global health threat with high incidence and mortality, is a primary focus of scientific
research. Inflammation plays a critical role in its pathogenesis, supporting hallmarks like suppressed
apoptosis, uncontrolled proliferation, and tumor promotion. Among cancers, Glioblastoma Multiforme
(GBM) is an aggressive brain tumor known for its high malignancy, treatment resistance, and poor
prognosis. GBM patients also face short average survival times, highlighting the critical need for novel
therapeutic strategies. Growing evidence suggests anti-inflammatory and antioxidant therapies may
prevent or delay GBM. Thus, targeting inflammatory pathways, like with Trimebutine (TMB), is
promising for GBM treatment. Although primarily used for gastrointestinal disorders, TMB has shown
potential as an antitumor agent against brain neoplasms, possibly through effects on cellular growth,
apoptosis, and angiogenesis. However, TMB's precise effects on GBM are unclear. This study aims to
investigate TMB's effects on human glioblastoma (U87-MG) cells.

Materials and Methods: We used the human glioblastoma U87-MG cell line, cultured in standard
conditions. TMB was applied at 1, 5, 25, 50 and 100 uM concentrations for 24 hours. Changes in cell
viability were assessed using the MTT assay. Inter-group comparisons were done with the Bonferroni-
corrected Mann-Whitney U test (SPSS), with p<0.05 considered significant.

Results: TMB significantly reduced U87-MG cell viability at 25, 50, and 100 uM doses, with this
reduction being dose-dependent (p<0.05).

Conclusion: Our findings indicate that TMB exhibits anticancer activity on U87-MG cells. This
suggests TMB could be a potential anticancer therapeutic candidate.

Keywords: Cancer,; Glioblastoma; MTT; U87-MG; Trimebutine
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Paroksetin ve Glioblastoma: U87-MG Hiicre Serisinde In Vitro Bir
Cahisma
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Amac: Glioblastoma multiforme (GBM), hizli ilerleyen, tedaviye direncli yapisiyla dikkat ceken malign
beyin tiimorlerinin en yaygin ve dliimciil formudur. Standart tedavi yontemleriyle elde edilen klinik
basar1 simirli kalmakta, bu da yeni tedavi hedefleri ve ajanlarina yonelik aragtirmalarn gerekli
kilmaktadir. Segici serotonin geri alim inhibitorlerinden (SSRI) biri olan paroksetin’in, antidepresan
etkilerine ek olarak c¢esitli kanser hiicre hatlarinda antiproliferatif, apoptotik ve antiinflamatuvar etkiler
gosterdigi bildirilmistir. Bu ¢alisma, paroksetin’in glioblastoma hiicre hatti olan U87-MG iizerindeki
olast sitotoksik etkilerini in vitro kosullarda inceleyerek olasi antitlimor potansiyelinin aragtirilmasi
amaglanmistir.

Gereg¢ ve Yontemler: Calismada U87-MG hiicre serisi 24 saat, 1, 10, 100 ve 1000 pM paroksetin ile
inkiibe edildi. Hiicre canlilig1 analizi metabolik aktiviteye dayali kantitatif bir yontem olan 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) Assay yontemi ile tespit edildi. Elde
edilen optik yogunluk degerlerine gore hiicre canlilik yiizdeleri (%) IBM SPSS software program for
Windows ile hesaplandi. Verilerin istatistiksel anlamliliklar1 non-parametrik Kruskal Wallis varyans
analizi ile degerlendirilerek p<0.05 degeri istatistiksel olarak anlamli kabul edildi.

Bulgular: Paroksetin, U87-MG glioblastoma hiicre hattinda 10, 100 ve 1000 uM konsantrasyonlarinda
anlamli bir sitotoksik etki gostermistir (p<<0.05), hiicre canlilig1, kontrol grubuna kiyasla bu dozlarda
belirgin sekilde azalmis olup doz-yanit iliskisi gézlemlenmistir (p<0.05). 1 uM konsantrasyonunda ise
hiicre canliliginda anlamli bir degisiklik saptanmamistir (p>0.05).

Sonug¢: Bu sonuglar, paroksetinin antidepresan etkilerinin Otesinde, glioblastoma hiicre
proliferasyonunu engelleyebilecek potansiyel bir antitiimor ajan olarak degerlendirilebilecegini
gostermektedir. Bu bulgularin dogrulanarak paroksetinin glioblastoma tedavisinde tamamlayici veya
alternatif bir segenek olarak kullanilabilirligi, molekiiler mekanizmalarin daha detayl incelenecegi ileri
aragtirmalarla desteklenmelidir. Gelecekte yapilacak kapsamli preklinik ve klinik c¢aligmalar,
paroksetinin glioblastoma tedavisinde tamamlayici veya alternatif bir tedavi segenegi olarak
degerlendirilme potansiyelini daha net ortaya koyacaktir. Bu sayede, GBM gibi tedaviye direngli ve
kotii prognozlu malign tiimorlerde yeni terapotik stratejilerin gelistirilmesine katki saglanabilir.

Anahtar kelimeler: Antidepresan; Hiicre Canlilig1; Glioblastoma,; Paroksetin
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Paroxetine and Glioblastoma: In Vitro Investigation of U87-MG
Glioblastoma Cell Line

Guldeniz Sekerci!, Tuba Keskin!, Suat Tekin!
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Aim: Glioblastoma multiforme (GBM) is the most common and lethal form of malignant brain tumors,
characterized by rapid progression and resistance to treatment. Clinical success with current standard
therapies remains limited, necessitating the exploration of novel therapeutic targets and agents.
Paroxetine, a selective serotonin reuptake inhibitor (SSRI), has been reported to exert antiproliferative,
apoptotic, and anti-inflammatory effects in various cancer cell lines in addition to its antidepressant
activity. This study aimed to evaluate the potential cytotoxic effects of paroxetine on the U87-MG
glioblastoma cell line under in vitro conditions.

Materials and Methods: U87-MG cells were incubated with paroxetine at concentrations of 1, 10, 100,
and 1000 uM for 24 hours. Cell viability was assessed using the 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay, a quantitative method based on metabolic activity. Optical
density values were used to calculate the percentage of viable cells with IBM SPSS software. Statistical
analysis was performed using the non-parametric Kruskal-Wallis variance analysis, with p<0.05
considered statistically significant.

Results: Paroxetine exhibited significant cytotoxic effects on the U87-MG cell line at concentrations of
10, 100, and 1000 uM (p<0.05). At these doses, cell viability was markedly reduced compared to the
control group, demonstrating a dose-dependent response (p<0.05). No significant change in cell viability
was observed at the 1 uM concentration (p>0.05).

Conclusion: These results suggest paroxetine may have potential as an antitumor agent inhibiting
glioblastoma cell proliferation beyond its known antidepressant effects. To confirm these findings and
evaluate using paroxetine as a complementary or alternative treatment for glioblastoma, further studies
investigating underlying molecular mechanisms are warranted. Comprehensive preclinical and clinical
studies will clarify paroxetine’s potential as a supplementary or alternative therapeutic option in
glioblastoma treatment. This could contribute to developing new therapeutic strategies for GBM, a
malignancy characterized by treatment resistance and poor prognosis.

Keywords: Antidepressant; Cell Viability, Glioblastoma, Paroxetine
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Deprotonasyon Kaynakh Mitokondriyal Stres: Mitokondriyal
Disfonksiyon icin Yeni Bir Deneysel Model

Fatemeh Hosseinpourshirazi!, Manolya Gundogdu?, Yusuf Olgar?

' Ankara Universitesi, Kok Hiicre Enstitiisii, Ankara, Tiirkiye
2Ankara Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Ankara, Tiirkiye

Amag: Mitokondriler, oksidatif fosforilasyon yoluyla ATP iiretimi, kalsiyum sinyalizasyonunun
diizenlenmesi ve redoks dengesinin korunmasi gibi temel islevleri yerine getiren yasamsal organellerdir.
Mitokondriyal fonksiyon ve biyoenerjetik bozukluklari; Alzheimer, Parkinson gibi norodejeneratif
hastaliklar, kalp yetmezligi, metabolik sendromlar ve tip 2 diyabet gibi ¢esitli hastaliklarla énemli rol
oynamaktadir. Bu ¢alisma, mitokondriyal disfonksiyonu taklit etmek amactyla bir ayristirici (uncoupler)
kullanarak yeni bir model gelistirmeyi ve bu modelle hiicrede ortaya cikabilecek adaptif yollari
incelemeyi hedeflemektedir.

Gereg ve Yontemler: Calismada AC16 insan ventrikiil hiicre hatt1 kullanilmigtir. Hiicre canliligt serum
yoksunlugu protokolii altinda XTT testi ile belirlenmistir. Elektrofizyolojik él¢iimler, floresan tabanl
yontemlerle kalibre edilerek izlenmistir. Mitokondriyal membran potansiyeli JC-1 boyasi ile, redoks
durumu 2',7'-Dichlorodihydrofluorescein diacetate (DCFDA) goriintiileme yontemiyle ve sitozolik pH
degeri ise SNARF-1 AM kullanilarak konfokal mikroskopide degerlendirilmistir. Anlamlilik diizeyi
p<0.05 olarak kabul edilmistir.

Bulgular: Mitokondriyal hasar modeli i¢in hiicreler 24 saat boyunca 10nM ve 100 nM karbonil siyanid-
p-trifluorometoksifenilhidrazon (FCCP) konsantrayonlar1 uygulanarak test edilmistir. Hiicre canliligi
testi, yalnizca Fetal Bovin Serum (FBS) eklenmis ortamda doza bagl olarak anlamli bir azalma
gostermistir (p<0.05). FCCP’nin her iki dozu da mitokondriyal membran potansiyelini anlamli gekilde
depolarize etmistir (p<0.01) ve reaktif oksijen tiirleri miktarmi arttirmistir (p<0.01). Mitokondriyal
intermembran alandan proton sizintisinin  sitozolik asiditeye etkisi ise her iki FCCP
konsantrasyonlarinda anlamli diizeyde artmistir (p<0.01).

Sonug: Bu ¢aligma, FCCP kullanilarak gelistirilen deprotonasyon kaynakli mitokondriyal stres modeli
ile mitokondriyal disfonksiyonun incelenmesi i¢in pratik ve tekrarlanabilir bir ara¢ sunmaktadir. S6z
konusu model, nérodejenerasyon ve kalp yetmezligi gibi hastaliklarda mitokondri hasarina yol agan

mekanizmalarin arastirilmasinda yeni bir model olabilecek potansiyel barindirmaktadir.

Anahtar kelimeler: FCCP; mitokondriyal disfonksiyon,; oksidatif stres; kardiyomiyosit.

201



7. Uluslararasi ve 36. Ulusal Biyofizik Kongresi / 7th International and 36th National Biophysics Congress
3-6 Eylil / September 2025
Bursa Uludag Universitesi / Bursa Uludag University, BURSA, TURKIYE

P14

Deprotonation-Induced Mitochondrial Stress: A Novel
Experimental Model of Mitochondrial Dysfunction
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Aim: Mitochondria are essential organelles that generate ATP through oxidative phosphorylation,
regulate calcium signaling, and maintain redox balance. Disruptions in mitochondrial function and
bioenergetics are strongly linked to various diseases, including neurodegenerative disorders (e.g.,
Alzheimer’s, Parkinson’s), cardiac failure, metabolic syndromes, and type 2 diabetes. This study aims
to develop and validate a novel model using uncouplers to mimic mitochondrial dysfunction and
examine possible adaptive pathways that might guide future therapeutic strategies for diseases driven
by mitochondrial damage.

Materials and Methods: The study was conducted using the AC16 human ventricular cell line. Cell
viability under serum deprivation conditions was assessed using the XTT assay. Electrophysiological
measurements were monitored through fluorescence-based calibrated methods. Mitochondrial
membrane potential was evaluated using the JC-1 dye, redox state was assessed via 2',7'-
Dichlorodihydrofluorescein diacetate (DCFDA) imaging, and cytosolic pH was measured using
SNARF-1 AM with confocal microscopy. A significance level of p<0.05 was considered statistically
meaningful.

Results: To establish a mitochondrial damage model, cells were treated with 10 nM and 100 nM
concentrations of carbonyl cyanide-p-trifluoromethoxyphenylhydrazone (FCCP) for 24 hours. The cell
viability test showed a significant dose-dependent decrease only in the presence of fetal bovine serum
(FBS) (p<0.05). Both concentrations of FCCP significantly depolarized mitochondrial membrane
potential (p<0.01) and increased reactive oxygen species levels (p<0.01). The effect of proton leakage
from the mitochondrial intermembrane space on cytosolic acidity was also significantly increased at
both FCCP concentrations (p<0.01).

Conclusion: This study presents a practical and reproducible tool for investigating mitochondrial
dysfunction using a deprotonation-induced mitochondrial stress model developed with FCCP. The
model holds potential as a new approach for exploring the mechanisms leading to mitochondrial damage
in diseases such as neurodegeneration and heart failure.

Keywords: FCCP; mitochondrial dysfunction; oxidative stress, cardiomyocyte.
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Yapay tatlandiricilar (Aspartam): inVitro Normal ve Hiperglisemi
Noronal Modelde Enerji Metabolizmasi icin Bir Tehdit midir?
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SKok Hiicre Enstitiisti, *T. ip Fakiiltesi, 5Biy0ﬁzik Anabilim Dali, Ankara, Tiirkiye.

Amag: : Aspartam, diinya ¢apinda yaygin olarak kullanilan diyet kiiltiiriiniin sembolii haline gelmis,
endiistriyel gida iiretiminde dnemli bilesendir. Uriin gelistirme alanm1 genislemesinin sonucu olarak
aspartamin kiiresel pazar biiyiikligii de artmaktadir. Ancak hiicresel ve biyolojik etkileri tam olarak
anlagilamamis aspartamin artan kullanimi ¢esitli endiseleri de beraberinde getirmektedir. Bu ¢alismanin
amaci, aspartamin hem sagliklt hem de diyabetik bireyleri temsil eden hiicre modellerinde etkilerinin
elektrofizyolojik ve biyokimyasal yontemlerle incelenmesi hedeflenmistir.

Gere¢ ve Yontemler: Bu calismada SH-SYSY ndronal hiicre hatti kullanilmistir. Elektrofizyolojik
degerlendirmeler floresans temelli Olgiimlere dayanarak; enerjetik siiregler JC-1 boyasiyla (1 pM),
oksidatif stres DCFDA boyasiyla (10 uM), hiicre i¢i asidite SNARF boyasiyla (1 uM) ve nitrozatif
siiregler ise DAF-AM (3 uM) boyasiyla incelenmistir. Biyokimyasal analizlerden hiicre canlilik testleri
XTT yo6ntemiyle, protein ifade diizeyleriyse Western Blot teknigiyle belirlenmistir. Istatistiksel sonuglar
SPSS'de (Kruskal Wallis testi) p<0.05 anlamlilik diizeyinde degerlendirilmistir.

Bulgular: 24 saatlik aspartam uygulamasi artan konsantrasyonlarda hiicre canliligini artirmakla beraber
optimal seviyeye 0.3 mM konsantrasyonda ulasilmistir. Hiicreler daha sonra normoglisemik (25 mM)
ve hiperglisemik (50 mM) olacak sekilde gruplandiktan sonra FDA verileriyle de ortiisen canlilik
testimize gore giinliik konsantrasyon (0.3 mM) ve yiiksek kontsatrasyon (3 mM) oranlarinda 24-saat
boyunca uygulanmistir. Glinliik aspartam dozu hiperglisemik durumda artmis reaktif oksijen tlirevlerini
anlamli diizeyde diisiiriirken, yiiksek konsantrasyonlarda ise anlamli diizeyde arttirmigtir. Benzer sekilde
giinliik aspartam uygulamasi hiperglisemik durumda depolarize olan zar potansiyelini tekrar polarize
hale getirmistir. Yiiksek dozlarda ise mitokondri potansiyeli yeniden bozulmaya baslamustir. ilging bir
sekilde normoglisemik kosullarda yiiksek aspartam uygulamasi reaktif nitrojen tiirevlerinde azalmaya
neden olmus ve hiicre i¢i asiditeyi de azaltmistir.

Sonug: Caligmamiz aspartamin 6zellikle hiperglisemik kosullardaki enerjetik siirecleri etkilemesi
bakimindan diger ¢alismalardan ayrilmaktadir. Normoglisemik ve hiperglisemik kosullar altinda
aspartamin etkilerinin farkli oldugu gozlemlenmistir. Ozellikle hiperglisemik kosullarda enerjetik
siireglerle ilgili gozlenen olumlu bulgular, diyabet hastalarinda aspartam kullanimimin faydali
olabilecegini gostermektedir. Biitlin bu olumlu etkilerin aspartamin metaboliti olan aspartik asitin
(%40), ndronlarda yasamsal proteinlerin sentezinde gorev alan bir tRNA’nin sentezlenmesi esnasinda
kofaktdr olarak rol almasindan kaynaklandigi diistiniilmektedir.

Anahtar kelimeler: Aspartam, Hiperglisemi, Metabolizma, Mitokondri, Nérodejeneratif hastaliklar.
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Are Artificial Sweeteners (Aspartame) a Threat to Energy
Metabolism in In Vitro Models of Normal and Hyperglycemic
Neuronal Conditions?
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Aim: Aspartame is a widely used artificial sweetener and has become a symbol of diet culture
worldwide. As an important additive in industrial food production, its global market share continues to
expand. However, the increasing use of aspartame raises concerns due to its not fully understood cellular
and biological effects. This study aims to investigate the impact of aspartame on cellular energy
metabolism using electrophysiological and biochemical approaches in neuronal cell models representing
both healthy and diabetic conditions.

Materials and Methods: The human SH-SYSY neuronal cell line was utilized for the experiments.
Electrophysiological assessments were performed using fluorescence-based assays: mitochondrial
energetic activity was evaluated using JC-1 dye (1 uM), oxidative stress via DCFDA (10 uM),
intracellular acidity with SNARF (1 uM), and nitrosative stress through DAF-AM (3 uM). Cell viability
was assessed by the XTT assay, and protein expression levels were determined via Western blotting.
Statistical analyses were conducted using SPSS software, applying the Kruskal-Wallis test with a
significance threshold of p<0.05.

Results: A 24-hour exposure to increasing concentrations of aspartame led to enhanced cell viability,
reaching an optimal effect at 0.3 mM. Cells were then categorized into normoglycemic (25 mM glucose)
and hyperglycemic (50 mM glucose) groups. Aspartame was applied at a daily consumption-
representative dose (0.3 mM) and a high dose (3 mM) for 24 hours. According to cell viability tests,
which are also consistent with FDA data, daily doses of aspartame significantly reduced reactive oxygen
species (ROS) under hyperglycemic conditions, whereas high doses led to a significant increase.
Similarly, in hyperglycemia, the daily dose of aspartame helped restore the depolarized membrane
potential, while high doses disrupted mitochondrial potential again. Interestingly, in normoglycemic
conditions, high-dose aspartame decreased reactive nitrogen species (RNS) and reduced intracellular
acidity.

Conclusion: This study distinguishes itself by revealing how aspartame affects energetic processes
specifically under hyperglycemic conditions. The observed differential effects of aspartame in
normoglycemic versus hyperglycemic environments highlight its context-dependent influence.
Particularly, the beneficial effects observed under hyperglycemic conditions suggest potential
advantages of aspartame use in diabetic individuals. These positive outcomes may be attributed to one
of aspartame’s metabolites, aspartic acid (~40%), which potentially functions as a cofactor in the
synthesis of essential neuronal proteins through tRNA mechanisms.

Keywords: Aspartame, Hyperglycemia, Metabolism, Mitochondria, Neurodegenerative diseases
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Epilepsi Tedavisinde Yeni Yaklasimlar: Siilfonamid Tiirevlerinin
Karbonik Anhidraz Enzim Inhibisyonundaki Etkisinin incelenmesi

Hilal Oztiirk!

! Karadeniz Teknik Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dall

Amac: Karbonik anhidrazlar (CA), karbondioksitin (CO;) karbonik aside (HCOs) ve tekrar geri
doniisiimiinii katalize eden bir metaloenzim grubudur. Bu nedenle, hiicresel pH tamponlamasinin 6nemli
bir rol oynadig1 fizyolojik ve patolojik siireclere dahil olmaktadir. CA inhibisyonunun cesitli hastaliklar
icin farmakolojik uygulamalar1 vardir. CA inhibitorlerinin (CAi) diiiretik ve antiglokom ilaglar1 gibi
kullanimlarina ek olarak, son zamanlarda obezite, kanser, migren, Alzheimer hastalig1 ve epilepsiye
kars1 gecerli terapotik ajanlar olarak kabul edilebilecegi gdsterilmistir. Epilepsi, her yastan insan1 dnemli
Olglide etkileyen kronik bir beyin hastaligidir. Hiicre i¢i potasyum konsantrasyonunda artis ve pH
degisimleri de dahil olmak tiizere iyonik bilesimdeki hizli bir degisiklikle iliskili kendiliginden
tekrarlayan ndbetlerle karakterizedir. CAVII ve CAXIV inhibitorlerinin epilepside rol oynadigi
bildirilmistir. Bu baglamda, yeni molekiil yapilarinin s6z konusu izoformlara (CAVII ve CAXIV)
yonelik etkilerini arastirmak, epilepsi icin potansiyel ila¢ kesfine biliylik katki saglamaktadir. Bu
calismada biyolojik olarak 6nemli molekiiller olan 8§ siilfonamid tiirevlerinin [A1(3-((3-Bromo-2-
hidroksibenziliden)amino)benzensiilfonamit), A1i(3-((3-Bromo-2-hidroksibenzil)amino)-benzensiilfo
namit), A2(3-((3-Kloro-2-hidroksibenziliden)amino)benzensiilfonamit), A2i(3-((3-Kloro-2-hidroksi
benzil)amino)benzensiilfonamit), C1(4-((3-Bromo-2-hidroksibenziliden)amino)benzensiilfonamit),
C1i(4-((3-Bromo-2-hidroksibenzil)amino)-benzensiilfonamit), ~C2(4-((3-Kloro-2-hidroksibenziliden)
amino)benzensiilfonamit), C2i(4-((3-Kloro-2-hidroksibenzil)amino)benzensiilfonamit)] CAVII ve
CAXIV lizerindeki inhibitor etkileri molekiiler yerlestirme ve dinamik simiilasyon metodlari
kullanilarak arastirilmistir.

Gerec¢ ve Yontemler: Bu calismada, ila¢ kesif ¢alismalarinda siklikla kullanilan, molekiiller arasindaki
yapisal uygunluk, baglanma bolgesi ve enerjisi hakkinda bilgi saglayan bilgisayar tabanli bir teknik olan
molekiiler yerlestirme verileri sunulmaktadir. Molekiiler yerlestirme ¢aligmalarinda, Auto Dock 4.2.6
yazilim programi kullanilmigtir. CAVII ve CAXIV enzimlerinin kristal yapilar1 Protein Data Bank’tan
(PDB) alinmistir[(PDBIDcavii:3ML5);(PDBIDcaxiv:SCJF)]. Her bir enzim igin referans molekiiller
(CAVII i¢gin asetazolamide; CAXIV ig¢in 520%*) kullanilmis ve ortalama kare sapma (RMSD) degerleri
hesaplanmistir. Arastirilan siilfonamid tiirevleri referans molekiiller ile karsilagtirilmistir.

Bulgular: CAVII i¢in asetazolamide baglanma enerjisi -5.16 kcal/mol iken en iyi baglanmay1 gosteren
stilfonamid -6.46 kcal/mol enerji ile Ali’dir. Ayrica diger tiirevlerin hepsi referans baglanmasindan daha
biiyiik enerjilerde bag kurmugtur. CAXIV igin ise 520" baglanma enerjisi -8.99 kcal/mol iken A2i -7.45
kcal/mol enerji ile baglanmistir.

Sonug: Sonug olarak, bu molekiiller epilepsi igin yeni tedavi segenekleri sunabilir.

Anahtar kelimeler: Epilepsi; Molekiiler yerlestirme ve dinamik simiilasyon; Karbonik anhidraz.
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New Approaches In Epilepsy Treatment: Investigation of The Effect
of Sulphonamide Derivatives on Carbonic Anhydrase Enzyme
Inhibition

Hilal Oztiirk'
! Karadeniz Technical University, Faculty of Medicine, Department of Biophysics

Aim: Carbonic anhydrases (CAs) are a group of metalloenzymes that catalyze the conversion of carbon
dioxide (CO,) to carbonic acid (HCO3). They are involved in physiological and pathological processes
in which cellular pH buffering plays a crucial role. There are pharmacological applications for CA
inhibition. In addition to their uses as diuretics and antiglaucoma agents, CA inhibitors have recently
been shown to be valid therapeutic agents against obesity, cancer, migraine, Alzheimer's disease, and
epilepsy. Epilepsy is a chronic brain disease that significantly affects people of all ages. It is
characterized by spontaneous recurrent seizures associated with rapid changes in ionic composition,
including increases in intracellular potassium concentration and pH changes. CAVII and CAXIV
inhibitors have been reported to play a role in epilepsy. In this context, investigating the effects of novel
molecular structures directed at these isoforms (CAVII and CAXIV) significantly contributes to
potential drug discovery for epilepsy. In this study, the inhibitory effects of eight biologically important
molecules, A1(3-((3-Bromo-2-hydroxybenzylidene)amino)benzenesulfonamide), Ali (3-((3-Bromo-2-
hydroxybenzyl)amino)-benzenesulfonamide), A2(3-((3-Chloro-2-hydroxybenzylidene)
amino)benzenesulfonamide), A2i(3-((3-Chloro-2-hydroxybenzyl)amino)benzenesulfona mide), C1(4-
((3-Bromo-2-hydroxybenzylidene)amino)benzenesulfonamide), Cli(4-((3-Bromo-2-hydroxybenzyl)
amino)-benzenesulfonamide), C2(4-((3-Chloro-2-hydroxybenzylidene)amino)benzenesul fonamide),
C2i(4-((3-Chloro-2-hydroxybenzyl)amino)benzenesulfonamide), on CAVII and CAXIV were
investigated using molecular docking and dynamic simulation methods.

Materials and Methods: Molecular docking data is presented, which is a computer-based technique
frequently used in drug discovery studies and provides information about the structural compatibility,
binding site and energy between molecules. AutoDock 4.2.6 software was used in molecular docking
studies. Crystal structures of CAVII and CAXIV enzymes were obtained from the Protein Data Bank
(PDB). Reference molecules (acetazolamide for CAVII; 520* for CAXIV) were used for each enzyme,
and root mean square deviation (RMSD) values were calculated. The investigated sulfonamide
derivatives were compared with reference molecules.

Results: The binding energy of acetazolamide for CAVII was -5.16 kcal/mol, while that of Ali was -
6.46 kcal/mol. For CAXIV, the binding energy of 520* and A2i were -8.99 kcal/mol and -7.45 kcal/mol,

respectively.

Conclusion: Consequently, these molecules may offer new treatment options for epilepsy.

Keywords: Epielpsy; molecular docking and dynamic simulation; carbonic anhydrases
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Sinensetin ’in Terapétik Etkileri Ve UV Isinim ile Etkilesiminin
HL-60 Hiicreleri Uzerinde Arastirilmasi

Simge Unay’, Ferhat Sirinyildiz2, Metin Caliskan?, Ser¢in Ozlem Caliskan'

! Usak Universitesi, Ti ip F qkiiltesi, Biyofizik Anabilim Dali, Usak, Tiirkiye
2 Aydin Adnan Menderes Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Aydin, Tiirkiye
3 Usak Universitesi, Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali, Usak, Tiirkiye

Amagc: Sinensetin, narenciye bitkilerinden elde edilen polimetoksilize bir flavonoiddir. Antioksidan,
anti inflamatuar ve anti kanser 6zellikleri nedeniyle dikkat gcekmekte olup, ¢esitli kanser tiirlerine karsi
potansiyel terapotik etkileri halen arastirilmaktadir. Ayrica Sinesetin’in  absorpsiyon bandi
elektromanyetik spektrumu ultraviyole (UV) araligindadir. Bu ¢alisma, Sinensetin’in HL-60 insan
promiyelositik 16semi hiicreleri iizerindeki etkilerini degerlendirmeyi; ayrica Sinensetin ile UV
isiniminin ~ birlikte uygulanmasmin  hiicreler {izerindeki olast sinerjik etkisini incelemeyi
amaclamaktadir.

Gere¢ ve Yontemler: HL-60 hiicreleri 24 saat boyunca farkli konsantrasyonlarda (50-800 uM)
Sinensetin ile muamele edilmistir. Bunu takiben, hiicreler UV 1sinimina (267.9 pW, 0.96 J/cm?, 1 saat)
maruz birakilmis ve ardindan 24 saat daha inkiibe edilmistir. Hiicre canliligt MTT testi ile
degerlendirilmistir. Morfolojik degisiklikler de Giemsa boyamasi ile incelenmistir.

Bulgular: Sinensetin, hiicre canliliginda doza bagiml bir azalmaya neden olmustur. Sinensetin ile
muamele edilmis hiicre gruplarinda UV 1smimi anlamli bir etki gostermemistir. Kontrol ve UV
gruplarindaki HL60 hiicrelerinin membran biitiinligiiniin korundugu ve tipik morfolojik 6zelliklere
sahip oldugu, tespit edilmistir. Sinensetin uygulanan gruplar morfolojik olarak incelendiginde 50 ve 100
pM  konsantrasyonlarda HL60 hiicrelerinin morfolojik &zelliklerinde degisimin olmadigi, tipik
morfolojik 6zellikleri korudugu belirlenmigtir. Membran biitiinliigiiniin bozulumu 200, 400 ve 800 uM
konsantrasyonda gozlemlenmistir. Bu gruplarda diizensiz sitoplazmik konturlar, 6len hiicrelerden
kaynaklanan hiicresel kalintilarin giderek daha belirgin hale gelmesi, hiicre kabarciklanmasi gibi kontrol
hiicrelerinde bulunmayan 6zellikler ayn1 zamanda hiicre sayisinda azalma tespit edilmistir. Bu da MTT
hiicre canlilig1 analizi sonuglariyla uyumlu bulunmustur Sinersetin ile UV 1smimiin birlikte uygulanan
gruplarda ise sadece Sinensetin uygulanan gruplar ile benzer sonuglar tespit edilmistir.

Sonug: Elde edilen sonuglar Sinersetin’in tek basina uygulandiginda HL60 hiicreleri iizerine kanser
tedavisine yonelik potansiyel bir aday bilesik oldugunu ortaya koymaktadir. Sinensetin ile UV birlikte
kullanimi maruz birakilan kanser hiicre gruplarinda, UV'ye atfedilebilecek anlamli bir etki
gdzlenmemistir. Sinensetinin etki mekanizmalarinin aydinlatilmas1 ve terapdtik potansiyelinin
belirlenmesi i¢in ileri ¢alismalara ihtiyag vardir.

Anahtar Kelimeler: Sinensetin, Ultraviyole istmm, HL-60 Insan promiyelositik [5semi hiicreleri
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Investigation of Therapeutic Effects of Sinensetin Combined with
Ultraviolet Irradiation on HL-60 Cells

Simge Unay!, Ferhat Sirinyildiz?, Metin Caliskan3, Sercin Ozlem Caliskan'

! Department of Biophysics, Faculty of Medicine, Usak University, Usak, Turkey
? Department of Physiology, Faculty of Medicine, Aydin Adnan Menderes University, Aydin, Turkey
3 Department of Medical Biology, Faculty of Medicine, Usak University, Usak, Turkey

Objective: Sinensetin is a polymethoxylated flavonoid derived from citrus plants. It has attracted
attention due to its antioxidant, anti-inflammatory, and anticancer properties, and its potential
therapeutic effects against various cancer types are still under investigation. Additionally, the absorption
band of sinensetin lies within the ultraviolet (UV) range of the electromagnetic spectrum. This study
aims to evaluate the effects of sinensetin on HL-60 human promyelocytic leukemia cells and to
investigate the potential synergistic effects of combined treatment with sinensetin and UV irradiation
on these cells.

Materials and Methods:HL-60 cells were treated with various concentrations of sinensetin (50—-800
uM) for 24 hours. Subsequently, the cells were exposed to UV irradiation (267.9 uW, 0.96 J/cm? for 1
hour) and incubated for an additional 24 hours. Cell viability was assessed using the MTT assay.
Morphological changes were examined by Giemsa staining.

Results: Sinensetin caused a dose-dependent decrease in cell viability. UV irradiation did not exert a
significant effect in the sinensetin-treated cell groups. HL-60 cells in the control and UV-only groups
maintained membrane integrity and exhibited typical morphological characteristics. In groups treated
with 50 and 100 uM sinensetin, HL-60 cells retained typical morphology without notable changes.
However, at concentrations of 200, 400, and 800 uM, membrane integrity was compromised. These
groups exhibited irregular cytoplasmic contours, increasingly prominent cellular debris from dead cells,
cell blebbing, and a reduction in cell number-features not observed in the control cells. These findings
were consistent with the MTT assay results. In the groups treated with both sinensetin and UV
irradiation, the results were similar to those observed in the sinensetin-only groups.

Conclusion: The results indicate that sinensetin, when applied alone, represents a promising candidate
compound for cancer therapy targeting HL-60 cells. No significant effects attributable to UV irradiation
were observed in the combined treatment groups. Further studies are required to elucidate the
mechanisms of action of sinensetin and to determine its full therapeutic potential.

Keywords: Sinensetin, Ultraviolet irradiation, HL-60 human promyelocytic leukemia cells,
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Hidrojel Temelli As1 Adjuvam Adaylari: Antijen Yiikleme
Verimliligi ve Stabilite Degerlendirmesi
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*Ukrayna Ulusal Bilimler Akademisi, Hiicre Biyolojisi Enstitiisii, Ukrayna.
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"Optoelektronik ve Bilgi Teknolojileri Béliimii, Ivan Franko Lviv Ulusal Universitesi, Ukrayna.

Amac: Adjuvanlar, as1 etkinligini artirmak amaciyla antijenlerle birlikte formiile edilen yardimci
bilegenlerdir. Son zamanlarda, klasik adjuvanlara kiyasla biyouyumlulugu, antijen yiikleme ve kontrollii
salim kapasitesi artirilmis yeni nesil adjuvanlara olan talep 6nemli dl¢lide artmistir. Bu baglamda,
hidrojel bazli adjuvanlar, yiiksek su tutma kapasiteleri, biyobozunurluklar1 ve hiicreyle uyumlu bir
mikrogevre saglayabilme oOzellikleri sayesinde dikkat ¢ekmektedir. Yeni nesil asi adjuvanlarmin
gelistirilmesinde etkin antijen yiiklemesi kritik bir adimdir. Iyi tasarlanmis bir adjuvan yalmzca
bagisiklig1 artirmakla kalmamali, ayn1 zamanda giivenli ve etkili bir tasima saglamak iizere uygun
fizikokimyasal 6zellikler de sergilemelidir. Bu ¢alismada, model antijen olarak sigir serum albiimini
(BSA) kullanilarak, ii¢ boyutlu ¢apraz bagli, gozenekli ve anyonik yapiya sahip yeni sentezlenen
hidrojel temelli bir as1 adjuvanina yiikleme verimliligi ve kolloidal stabilitesi arastirilmstir.

Gereg ve Yontemler: Hidrojel, farkli kosullarda BSA ile inkiibe edilmistir: farkli tamponlar (distile su,
0.1 M ve 0.5 M NaCl), farkli siireler (30, 60, 90, 120 dakika) ve BSA:hidrojel kiitle oranlar1 (2:1, 1:1,
1:2, 1:4). Antijen baglanmas1 BCA proteini tayini ve SDS-PAGE ile analiz edilmistir. Yiiklii ve yiiksiiz
hidrojel partikiil biiyiikliikleri dinamik 151k sacilimi (DLS) ile bir ay boyunca olgiilerek stabilite
degerlendirilmistir.

Bulgular: En yiiksek yiikleme verimliligi 0.1 M NaCl ortaminda ve 1:2 BSA:hidrojel kiitle oraninda
elde edilmistir. Hidrojelin ortalama partikiil boyutu 213 nm iken, BSA yiiklendiginde bu deger 279
nm’ye ¢ikmustir. Yiiksek tuz konsantrasyonlari yiikkleme etkinligini azaltmis ve agregasyona neden
olmustur. Optimal kosullarda hazirlanan komplekslerde 4 haftalik siirede stabilite sorunu
gbzlenmemistir.

Sonug: Yeni sentezlenen hidrojel uygun iyonik ortam ve oranlarda yiiksek antijen yiikleme kapasitesine
ve uzun siireli fiziksel stabiliteye sahiptir. Bu 6zellikler, bu hidrojelin as1 formiilasyonlarinda etkin bir
adjuvan aday1 olarak degerlendirilmesini desteklemektedir.

Anahtar kelimeler: Adjuvan, asi, hidrojel, antijen yiikleme etkinligi, stabilite
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Hydrogel-Based Vaccine Adjuvant Candidates: Antigen Loading
Efficiency and Stability Assessment
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Aim: Adjuvants are auxiliary components formulated with antigens to enhance vaccine efficacy.
Recently, the demand for next-generation adjuvants with improved biocompatibility, antigen loading,
and controlled release capacity has significantly increased compared to conventional adjuvants. In this
context, hydrogel-based adjuvants have attracted attention due to their high-water retention capacity,
biodegradability, and ability to provide a cell-compatible microenvironment. Efficient antigen loading
is a crucial step in the development of next-generation vaccine adjuvants. A well-designed adjuvant
should not only improve immunogenicity but also demonstrate favorable physicochemical properties to
ensure safe and effective delivery. In this study, we investigated the loading efficiency and colloidal
stability of a novel hydrogel-based vaccine adjuvant characterized by a three-dimensional cross-linked,
porous, and anionic structure, using bovine serum albumin (BSA) as a model antigen.

Materials and Methods: The adjuvant was incubated with BSA under various experimental conditions,
including different buffer compositions (distilled water, 0.1 M and 0.5 M NaCl), incubation times (30,
60, 90, and 120 minutes), and BSA-to-hydrogel mass ratios (2:1, 1:1, 1:2, 1:4). Antigen binding was
quantified using BCA protein assays and SDS-PAGE analysis. The particle size and stability of both
unloaded and BSA-loaded adjuvant were measured via dynamic light scattering (DLS) over one-month
period.

Results: The highest antigen loading efficiency was observed at 0.1 M NaCl and a BSA:adjuvant mass
ratio of 1:2. Under these conditions, BSA binding was significantly increased compared to water or
high-salt conditions. DLS measurements of hydrogels showed a particle size increase from 213.2 nm
(antigen free) to 279.0 nm (antigen loaded), confirming successful conjugation. At 0.5 M NaCl, particle
aggregation and reduced BSA affinity were noted. The BSA-loaded adjuvant remained colloidally stable
for up to four weeks at room temperature.

Conclusion: The adjuvant demonstrates strong potential for vaccine delivery applications with efficient
antigen loading and favorable colloidal stability under mildly ionic conditions. These findings contribute
to the growing body of knowledge on hydrogel-based vaccine adjuvants and support the continued
development of this platform.
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Insanda Gorsel Uyaranlar Arasindaki Zamansal Ayrim Esiginin
Arastirilmasi icin Elektronik Bir Cihaz

Merve Kaya!, Dursun Emre Kumral?, Murat Pehlivan?

"Ege Qniversitesi Saghik Bilimleri Enstitiisii Sinirbilim Anabilim Dali Yiiksek Lisans Ogrencisi
?Ege Universitesi Tip Fakiiltesi Dahili Tip Bilimleri Boliimii Noroloji Anabilim Dali
3 Ege Universitesi Tip Fakiiltesi Temel Tip Bilimleri Béliimii Biyofizik Anabilim Dali

Amac: Gelismis goriintiileme yontemleri sayesinde gilinlimiizde insan beyninin anatomisi ile ilgili
ayrintili bilgiler elde etmek miimkiindiir. Beynin fonksiyonlar1 ile ilgili bilgiler ise kisitlidir.
Arastirmanin amac1 insan beyninin veri isleme hizin1 objektif yontemler kullanarak 6l¢mek i¢in yeni bir
yontem gelistirmek ve fizyolojik veri toplamaktir.

Gereg ve Yontemler: Gelistirilen cihaz ve yontemde goze 151k uyaran1 vermek amaciyla iizerinde sekiz
adet beyaz LED (1s1k veren diyot) bulunan 6zel bir gozliik kullanilmistir. LED 1siklar seri iletisim
protokolii ile bilgisayara bagli bir mikrokontrolor karti1 ve yazilimu ile galigtirilmistir. Bilgisayardaki
yazilim hem mikrokontrolér kartim1 yonetmek i¢cin hem de karttan gonderilen Sl¢lim degerlerini
kaydetmek i¢in kullanilmistir. Mikrokontrolor kartina denegin elinde tuttugu bir basma diigmesi de
kablo ile baglanmistir. Denekler uygulanan iki 1s1k uyarisindaki stire farkini algiladiginda diigmeye
basmis ve boylece fark milisaniye olarak kaydedilmistir. Isiklarin siddeti de test sirasinda
degistirilebilmektedir.

Bulgular: Denemelerde elde edilen ilk bulgular beklenenin aksine farkli zamanda baslayip ayni anda
sonen iki 151k uyarisinin, ayni anda baslayip farkli zamanda sonen iki 151k uyarisina kiyasla daha uzun
siire farki ile algilanabildigini gostermistir. Ayrica 151k siddeti ile 15181in gozdeki uygulama yerinin
etkisinin de verilen uyaridaki zamansal farkin algilanmasinda beklenenden farkli sonuglar ortaya
cikardig1 goriilmiistiir. Kullanilan yontemde 151k desenlerinin farkli gérme alanlarina uygulanmasi ile
beyinde interhemisferik iletim hizinin degerlendirilebilmesi de miimkiindiir. Gelistirilen cihaz ve
yontemin diizgiin bir sekilde ¢alistig1 gorilmiistiir.

Sonug: Gelistirilen cihaz ve yontem ile her seyden once saglikli kisilerden fizyolojik verilerin
toplanmas1 ve degerlendirilmesi gereklidir, ¢iinkii bilimsel literatiirde benzer bir ydnteme
rastlanmamustir. ilk denemeler, yontem ve cihazin gelecekte bazi nérolojik hastaliklarn takibi veya

erken tanist i¢in basit ve ucuz bir yontem olarak kullanilabilecegi konusunda umut vadetmektedir.

Anahtar kelimeler: Optik sinir;, zamansal algi; gorsel korteks, biligsel isleme hizi; gorsel isleme
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An Electronic Device for Investigation of the Temporal
Discrimination Threshold Between Visual Stimuli in Humans

Merve Kaya!, Dursun Emre Kumral?, Murat Pehlivan?
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? Ege University Medical School, Department of Neurology
3 Ege University Medical School, Department of Biophysics

Aim: Thanks to advanced imaging techniques, it is now possible to obtain detailed information about
the anatomy of the human brain. However, information about brain functions is limited. The aim of this
study is to develop a new method for measuring the data processing speed of the human brain using
objective methods and to collect physiological data.

Materials and Methods: In the developed device and method, special glasses with eight white LEDs
(light-emitting diodes) were used to deliver light stimuli to the eye. The LED lights were operated by a
microcontroller card and software connected to a computer via a serial communication protocol. The
software on the computer was used both to control the microcontroller card and to record the
measurement values sent from the card. A push button held by the subject was also connected to the
microcontroller card via a cable. When the subjects perceived the time difference between the two light
stimuli, they pressed the button, and the difference was recorded in milliseconds. The intensity of the
lights could also be adjusted during the test.

Results: The initial findings obtained in the experiments showed that, contrary to expectations, two light
stimuli that started at different times and faded at the same time could be perceived with a longer time
difference than two light stimuli that started at the same time and faded at different times. In addition, it
was observed that the intensity of the light and the effect of the application site of the light on the eye
produced different results than expected in the perception of the temporal difference in the given
stimulus. The method used also allows for the evaluation of interhemispheric transmission speed in the
brain by applying light patterns to different visual fields. The developed device and method were found
to function properly.

Conclusion: With the device and method developed, it is necessary to collect and evaluate physiological
data from healthy individuals first, as no similar method has been found in the scientific literature. Initial
trials show promise that the method and device could be used as a simple and inexpensive method for
monitoring or early diagnosis of certain neurological diseases in the future.

Keywords: Optic nerve; temporal perception; visual cortex; cognitive processing speed, visual
processing
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Uyku Yoksunlugu ile Bozulan T Hiicre Dinamiklerinin
Diizenlenmesinde Melatoninin Etkisi

Hilal Oztiirk’, Hakan Calis?, Yusuf Metin Gelmez®, Giinnur Deniz?, Abdullah
Yilmaz3, Mahmut Alp Kili¢?, Nermin Yelmen?, Zozan Giilekens, Devrim Saribal¢

'Karadeniz Teknik Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Trabzon

Istanbul Universitesi-Cerrahpasa, Cerrahpasa Tip Fakiiltesi, Fizyoloji Anabilim Dali, Istanbul
3[stanbul Universitesi, Aziz Sancar Deneysel Tip Arastirma Enstitiisii, fmmiinoloji Anabilim Dal,
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‘Aydin Adnan Menderes Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Aydin

sGaziantep Islam Bilim ve Teknoloji Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Gaziantep
SIstanbul Universitesi-Cerrahpasa, Cerrahpasa Tip Fakiiltesi, Biyofizik Anabilim Dali, Istanbul

Amag: Uyku, bagisiklik sisteminin isleyisi agisindan kritik bir fizyolojik siirectir. Uyku yoksunlugu
(UY), bagisiklik hiicrelerinin dagiliminda ve fonksiyonlarinda bozulmalara yol agarak immiin dengenin
bozulmasina neden olabilir. Ozellikle diizenleyici T hiicreleri (Treg), immiin toleransin saglanmasinda
onemli rol oynayan hiicrelerdir. Bu c¢aligma, UY’ un Treg hiicre alt gruplan {izerindeki etkilerini
degerlendirmeyi ve melatoninin bu bozulmalar1 diizeltici potansiyelini arastirmay1 amaglamaktadir.

Gere¢ ve Yontemler: Calismada sekiz haftalik erkek C57BL/6J fareler dort gruba ayrildi: kontrol,
kontrol+melatonin, UY ve UY-+melatonin. UY modeli, minimum stres olusturan “gentle handling”
yontemiyle, ii¢ giin boyunca gilinde 6 saat (ZT2-ZT8) uygulandi. Melatonin 10 mg/kg dozunda, 1%
etanol igeren salin i¢inde ¢oziilerek intraperitoneal yolla her sabah ZT1’de uygulandi. Deney sonunda,
periferik kan ve dalak dokularindan alinan Orneklerde akim sitometrisi ile CD3+, CD4+ ve
CD25+FoxP3+ hiicre popiilasyonlari, ayrica Helios, CD62 ve CD44 ekspresyonlari degerlendirildi.

Bulgular: Ug giin siireyle uygulanan uyku yoksunlugu, dalakta CD3* (p = 0.0035), Helios* (p = 0.0048)
ve CD4*CD25'FoxP3" (Treg) (p = 0.0137) hiicre yiizdelerinde anlamli bir azalmaya yol agarken,
periferik kanda CD3" T hiicre oranini azaltmis, Helios* Treg oranini ise hem kanda hem de dalakta
artirmistir. Ayrica, naif Treg hiicre orani1 azalmis, buna karsilik effector ve memory Treg hiicre
oranlarinda artis saptanmistir. CD62* ve CD44" hiicre yiizey belirtegleri UY grubunda anlamli sekilde
diiserken, bu parametreler melatonin uygulamasi ile normale donmiistiir. Uyku yoksunlugu uygulanan
farelerde melatonin tedavisi, CD3" (p = 0.0092), Helios™ (p = 0.0185) ve Treg (p = 0.0416) hiicre
diizeylerini kontrol grubuna benzer seviyelere geri dondiirmiistiir. Ayrica melatonin, Helios™ Treg
oranini artirarak immiin dengeyi yeniden saglamistir. Melatoninin tek basina uygulanmasi, uykusu
normal farelerde T hiicre alt gruplarinda anlamli bir degisiklik olusturmamustir.

Sonuc: Uyku yoksunlugu, T hiicre alt gruplarinda yapisal ve fonksiyonel degisikliklere yol agmaktadir.
Melatonin, bu degisiklikleri diizenleyici T hiicre alt tipleri iizerinden diizeltici etkiler gostererek immiin
homeostazin korunmasina katki saglamaktadir. Bu sonuglar, melatoninin UY iligkili immiin
disfonksiyonlarda terapotik potansiyel tagidigini géstermektedir.

Anahtar kelimeler: Uyku yoksunlugu; melatonin, diizenleyici T hiicresi
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Sleep Deprivation Alters T Cell Dynamics: Melatonin As a Restorative
Agent
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Objective:Sleep is a critical physiological process for proper functioning of the immune system. Sleep
deprivation (SD) can disrupt the distribution and function of immune cells, leading to immune
imbalance. Regulatory T cells (Tregs), in particular, play a crucial role in maintaining immune tolerance.
This study aimed to evaluate the effects of SD on Treg cell subsets and to investigate the potential
corrective role of melatonin in these disturbances.

Materials and Methods:Eight-week-old male C57BL/6J mice were divided into four groups: control,
control+melatonin, SD, and SD+melatonin. The SD model was applied using the gentle handling
method—which minimizes stress—for 6 hours daily (ZT2—ZT8) over three consecutive days. Melatonin
was administered intraperitoneally at a dose of 10 mg/kg in saline containing 1% ethanol, every morning
at ZT1. At the end of the experiment, peripheral blood and spleen samples were collected and analyzed
by flow cytometry to assess CD3*, CD4", and CD25'FoxP3* cell populations, as well as Helios, CD62,
and CD44 expression.

Results: Three days of sleep deprivation caused significant reductions in splenic CD3" (p = 0.0035),
Helios* (p = 0.0048), and CD4"CD25"FoxP3* (Treg) (p = 0.0137) cell percentages, and also decreased
CD3* T cell ratios in peripheral blood. Conversely, Helios* Treg ratios were elevated in both blood and
spleen. A decrease in naive Treg cells and an increase in effector and memory Treg subsets were
observed. CD62" and CD44" surface markers were significantly reduced in the SD group, but
normalized with melatonin treatment. In SD mice, melatonin reversed the immunosuppression, restoring
CD3* (p=10.0092), Helios" (p = 0.0185), and Treg (p = 0.0416) cell levels to those of the control group.
Additionally, melatonin increased Helios™ Treg ratios, contributing to the restoration of immune balance.
Melatonin alone did not significantly alter T cell subsets in mice with normal sleep.

Conclusion:Sleep deprivation leads to structural and functional changes in T cell subpopulations.
Melatonin exerts corrective effects on these alterations through its action on regulatory T cell subsets,
supporting the maintenance of immune homeostasis. These findings suggest that melatonin has
therapeutic potential in managing SD-induced immune dysfunction.

Keywords: Sleep deprivation; melatonin, regulatory T cell.
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Timokinonun Rabdomyosarkom Hiicreleri Uzerindeki Sitotoksik
Etkilerinin In Vitro Diizeyde Degerlendirilmesi: Pilot Caliyma

Hande ipek ince!, Meryem Perim Evirgen?, Fatma Ates’

'Bezmialem Vakif Universite__si, Twp Fakiiltesi, BiyoﬁzikAnabil{m Dali, Istanbul, T tirkiye
’Bezmidlem Vakif Universitesi, Tip Fakiiltesi, Fatih, Istanbul, Tiirkiye

Amagc: Timokinon (TQ); Nigella sativa bitkisinin tohumlarindan elde edilen, fitokimyasal bir bilesendir.
Hiicre ¢ogalmasi, hiicre gocii ve anjiyogenezi inhibe etmesi, apoptozu indiiklemesi araciligiyla anti-
inflamatuar, antioksidan, bagisiklik uyarici, organ koruyucu ve anti-kanser 6zelliklere sahiptir. Saglikli
hiicreler icin sitotoksik etkisinin olmamasi, ucuz ve ulasilabilir olmasi, TQ’u anti karsinojen olarak
popiiler yapmaktadir. Pankreas, meme ve kolon kanseri hiicre hatlar1 iizerinde yapilan ¢calismalar, TQ un
anti-kanser 0zelligini ortaya koymaktadir. Cocuklarda ve genglerde goriillen yumusak doku sarkomu
Rhabdomyosarcoma (RMS), klinik-patolojik ve genetik 6zelliklerine bakilarak embriyonal, alveolar, ig
hiicresi/sklerozan ve pleomorfik olmak iizere dort farkl: tiirii vardir. Embriyonal RMS hiicre hatt1 olan
A204 hiicreleri tizerinde TQ etkisinin incelendigi ¢aligmalar siirli olup, A204 hiicre hatt1 tizerinde
etkilerinin analiz edildigi bir ¢alismaya rastlanmamistir. Calismamizda, TQ’un RMS hiicre hatt1 olan
A204 ile saglikli insan endotel hiicreleri (HUVEC) iizerindeki sitotoksik etkileri farkli ¢oziiciiler
icerisinde degerlendirilmesi amaglanmastir.

Gere¢ Yontem: TQ, Dimetilsiilfoksit (DMSO) ve zea mays oleum’da (misir yagi) farkh
konsantrasyonlarda ¢ozdiiriilerek hazirlandi. A204 ve HUVEC hiicreleri 1x10%kuyucuk olacak sekilde
96’lik platelere ekildi. TQ 1-200uM arasi dozlarda hiicrelere uygulanarak 24 ve 48 saat sonra 2,5-
diphenyltetrazolium bromide (MTT) boyasi ile canli hiicrelerde bulunan formazan kristalleri boyanarak
absorbans degerleri 570 nm’de spektrofotometrik olarak 6l¢iildii. GraphPad Prism-8 programi araciligi
ile istatiksel analizi yapildi (ordinary one-way ANOVA).

Bulgular: Dimetil siilfoksit i¢inde ¢oziinen TQun uygulandigi A204 hiicre hattim1 kendi iginde
degerlendirildiginde, 10-20uM ve 50-200uM araliklarinda, pozitif kontrole kiyasla anlamli bir azalma
(swrast ile p<0,01; p<0,001) goriilmiistiir. HUVEC hiicre hatt1 kendi i¢inde degerlendirildiginde, 20-200
uM araliklarinda pozitif kontrole kiyasla anlamli bir azalma (p<0,001) goériilmiistiir. Her iki hiicre hattini
karsilikli degerlendirdigimizde ise 25uM degerinde HUVEC hiicre hattinda anlamli bir azalma (p<0.05)
gbzlemlenmistir. Yag i¢cinde ¢oziinen TQ un uygulandig: her iki hiicre hattinda da hem kendi aralarinda
hem de karsilikli degerlendirildiginde anlamli bir fark gézlemlenmemistir.

Sonug: Timokinon birgok kanser hiicresinde sitotoksik etki yaratan etkili anti-kanser ajani olmasina
ragmen, A204 hiicrelerinde beklenen etki elde edilememistir. Bu veriler pilot ¢alismanin {iriinii olup,
ilerleyen siireglerde TQ u farkli anti-kanser ajanlar ile sinerjistik etkisinin incelenmesi, nanopartikiil ile
hedef giidiimlii hale getirmesi ve ileri molekiiler tekniklerle kanserle miicadele yolaklarinin detayli
degerlendirilmesi hedeflenmektedir.

Anahtar kelimeler: Timokinon, Rhabdomyosarcoma; sitotoksisite
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Evaluation of the Cytotoxic Effects of Thymoquinone on
Rhabdomyosarcoma cells: A Pilot Study in an In Vitro Model
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Objective: Thymoquinone (TQ) is a phytochemical compound obtained from the seeds of Nigella sativa
plant. It has anti-inflammatory, antioxidant, immuno-stimulant and organ-protective anti-cancer features
by inhibiting cell proliferation, cell migration and angiogenesis and inducing apoptosis. TQ’s no
cytotoxic effect on healthy cells, its cheapness and its accessiblity makes TQ popular as an anti-
carcinogen. Studies on pancreatic, breast and colon cancer cell lines reveal anti-cancer properties of TQ.
Rhabdomyosarcoma (RMS), a soft tissue sarcoma seen in children and adolescents, has four different
types based on its clinico-pathologic and genetic characteristics: embryonal, alveolar, spindle
cell/sclerosing and pleomorphic. Studies examining the effects of TQ on A204 cells, an embryonal RMS
cell line, are limited and no study analyzing its effects on A204 cell line has been found. In our study,
we aimed to evaluate the cytotoxic effects of TQ on RMS cell line A204 and healthy human endothelial
cells (HUVEC) in different solvents.

Materials and Methods: TQ was prepared by dissolving Dimethylsulfoxide (DMSO) and Zea mays
oleum (corn oil) at different concentrations. A204 and HUVEC cells were seeded in 96-well plates at
1x104/well. TQ was applied to the cells at doses between 1-200uM and after 24 and 48 hours, 2,5-
diphenyltetrazolium bromide (MTT) stain was used to stain the formazan crystals in live cells and
absorbance values were measured spectrophotometrically at 570 nm. Statistical analysis was performed
using GraphPad Prism-8 program (ordinary one-way ANOVA).

Results: As A204 cell line in which TQ dissolved in dimethyl sulfoxide was evaluated, a significant
decrease was observed in 10-20uM and 50-200uM ranges compared to positive control (p<0.01;
p<0.001, respectively). When HUVEC cell line is evaluated within itself, a significant decrease
(p<0.001) was observed in 20-200 uM ranges compared with positive control. When both cell lines were
evaluated together, a significant decrease (p<0.05) was observed in HUVEC cell line at 25uM. In both
cell lines which oil-soluble TQ was applied, no significant difference was observed between themselves
and when evaluated together.

Conclusion: Although thymoquinone is an effective anti-cancer agent that posesses cytotoxic effects in
varios cancer cells, the expected effect was not achieved in A204 cells. These data are results of a pilot
study and in the future, it is aimed to investigate the synergistic effect of TQ with different anti-cancer
agents, to make it target-guided with nanoparticles and to evaluate cancer-fighting pathways in detail
with advanced molecular techniques.

Keywords: Thymoquinone; Rhabdomyosarcoma, cytotoxicity
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Arastirilmasi
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Amac: Glioblastoma multiforme (GBM), merkezi sinir sisteminin en yaygin primer malign
tiimorlerinden biridir. Giiniimiizde gelisen cerrahi teknikler, radyoterapi ve kemoterapi gibi mevcut
tedaviler yiiksek invaziv potansiyeli ve direncli yapisi nedeniyle yetersiz kalmaktadir. Bu nedenle GBM
hastalarinin sagkalim siiresi 12-15 ay ile siirli kalmakta, yeni tedavi ve tekniklerin gelistirilmesi biiylik
Oonem tasimaktadir. Bu dogrultuda yeni tedavi yaklagimlarinin arastirildigi ¢calismalar bazi adipokinlerin
etkisi ile timor biiyiimesi veya gelisimi iizerinde baskilayici etkiler gosterebilecegi ortaya
konmustur.Son yillarda kesfedilen Asprosin, aglik sirasinda beyaz yag dokusundan salinan bir
adipokindir. Arastirmalar apoptoz ve onkogenik sinyal yolaklar1 iizerinde etkisinin oldugunu
gostermektedir. Ayrica Asprosin, beyinde eksprese edilmektedir.Bu ¢aligma, Asprosin hormonunun
insan glioblastoma kokenli U87-MG hiicre hattinda hiicre canliligi {izerindeki olasi etkilerini belirlemek
amactyla yapild.

Gereg ve Yontemler: Calismada U87-MG hiicre hatt1 5% CO; inkiibatorde 37°C'de Asprosin’in 1, 10
ve 100 ng/mL dozlarina maruz birakilarak 24 saat inkiibe edildi. Asprosin’in hiicre canlilig1 {lizerine
etkisi 3-(4,5 dimetiltiazol-2-il)-2,5-difeniltetrazolyum bromid (MTT) Assay yontemi ile tespit edildi.
Daha sonra hiicre canlilig1 (%) IBM SPSS software program for Windows ile hesaplandi. Elde edilen
verilerin istatistiksel anlamliliklar1 non-parametrik Kruskal Wallis varyans analizi ile degerlendirilerek
p<0.05 degeri istatistiksel olarak anlamli kabul edildi.

Bulgular: Asprosin, U87-MG hiicre hattinda kontrol grubuna kiyasla 100 ng/mL’lik konsantrasyonda
hiicre canliligini anlaml diizeyde azaltmistir (p<0.05).

Sonug: Elde edilen bulgular, Asprosin’in U87-MG glioblastoma hiicre hattinda hiicre canliligim
azaltarak teropatik yonde etki gosterebilecegini ortaya koymaktadir ancak daha ileri diizeyde molekiiler
calismalara ihtiya¢ duyulmaktadir. Caligma glioblastoma tedavisinde Asprosin temelli yeni biyolojik
hedeflerin belirlenmesine yonelik ¢aligmalara bilimsel zemin olusturma potansiyeli tagimaktadir.

Anahtar kelimeler: Asprosin; Glioblastoma,; Hiicre Canliligi; Kanser.
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Cell Line
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Aim: Glioblastoma multiforme (GBM) is one of the most common primary malignant tumors of the
central nervous system. Currently available treatments, such as advanced surgical techniques,
radiotherapy, and chemotherapy, are insufficient due to the high invasive potential and resistant nature
of GBM. As a result, the survival period of GBM patients is limited to 12-15 months, and the
development of new treatments and techniques is of great importance. In this context, studies
investigating new treatment approaches have revealed that certain adipokines may exhibit inhibitory
effects on tumor growth or development. Asprosin, discovered in recent years, is an adipokine released
from white adipose tissue during fasting. Studies have shown that it has effects on apoptosis and
oncogenic signaling pathways. Additionally, Asprosin is expressed in the brain. This study was
conducted to determine the potential effects of the Asprosin hormone on cell viability in the human
glioblastoma-derived U87-MG cell line.

Materials and Methods: In study, U87-MG cell line was incubated at 37°C in a 5% CO> incubator for
24 hours after being exposed to doses of 1, 10, and 100 ng/mL of Asprosin. The effect of Asprosin on
cell viability was determined using 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT) assay method. Cell viability (%) was then calculated using IBM SPSS software for Windows.
The statistical significance of obtained data was evaluated using non-parametric Kruskal-Wallis
variance analysis, and a p-value <0.05 was considered statistically significant.

Results: Asprosin significantly reduced cell viability at a concentration of 100 ng/mL in U87-MG cell
line compared to control group (p<0.05).

Conclusion: The findings suggest that Asprosin may have a therapeutic effect by reducing cell viability
in U87-MG glioblastoma cell line, but further molecular studies are needed. Study has potential to
provide a scientific basis for research into new Asprosin-based biological targets for treatment of

glioblastoma.

Keywords: Asprosin; Glioblastoma,; Cell Viability; Cancer.

218



7. Uluslararasi ve 36. Ulusal Biyofizik Kongresi / 7th International and 36th National Biophysics Congress
3-6 Eylil / September 2025
Bursa Uludag Universitesi / Bursa Uludag University, BURSA, TURKIYE

P23

Norodejenerasyonun Periferik Izleri: Alzheimer Fare Modeli
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Amac: Alzheimer hastaligi, diinyada en yaygin goriilen norodejeneratif hastaliklardan biridir. Bu
calismada, transgenik Alzheimer modeli fareler (5XxFAD) ile non-transgenik kontrol farelerin plazma
ornekleri, ATR-FTIR (Attenuated Total Reflectance—Fourier Transform Infrared) spektroskopisi
kullanilarak karsilastirilmis ve hastaligin periferik biyokimyasal izlerinin molekiiler diizeyde
belirlenmesi amaglanmuistir.

Gerec ve Yontemler: Calismada 9 aylik 5xFAD fareler (n =4) ve C57BL/6J kontrol farelerden (n=7)
alman plazma oOrnekleri kullanildi. Bu 6rneklerden, ATR-FTIR spektroskopisi ile 4000—650 cm™
araliginda spektral veri toplandi. Biyomolekiiler icerik ve yapisal degisimleri tespit etmek amaciyla
orneklere ait spektrumlara spektral analizler uygulandi. Istatistiksel analizlerde t-testi kullanildi.

Bulgular: 9 aylik 5xFAD fare plazmalarinda lipitlerde yapisal degisim goriildii. 5xFAD grubunda,
kontrol grubuna kiyasla 2929 cm™ bandinda anlamli yogunluk artis1 gézlendi (p<0.05). Buna paralel
olarak CH: asimetrik gerilme/CHs asimetrik gerilme oraninda artis izlendi (p<0.05). Bu durum alifatik
zincir uzunlugundaki artisa isaret etmektedir. Istatistiksel olarak anlamli olmamakla birlikte ester
karbonil bandinda (1736 cm™) kontrol grubuna gore artis egilimi gozlemlendi.

Sonug: Hastalik gibi patolojik durumlar, biyolojik sistemlere ait molekiillerin miktarlarinda, birbirlerine
gore oranlarinda, yapilarinda ve fonksiyonlarinda degisimlere neden olur. Bu degisimler bu 6rneklere
ait titresim spektrumlarina yansir ve bundan dolay1 incelenen sisteme has parmak izi niteligi tasiyan
kiz1l6tesi (“infrared”; IR) spektrumlar1 elde edilir. ATR-FTIR spektroskopisi ile elde edilen plazma
spektrumlari, 5XFAD farelerin lipit yapisinda anlamli spektral degisiklikler tagidigini ortaya koymustur.
Alifatik zincir uzunlugu parametresindeki artis, Alzheimer hastaligi ile iligkili lipit metabolizmasi
bozukluklariin periferik dolagima yansidigini gostermektedir.

Anahtar kelimeler: Alzheimer hastaligi; Lipit profili; Plazma biyobelirtegleri; Spektral analiz, ATR-
FTIR spektroskopisi
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Peripheral Traces of Neurodegeneration: Investigation of Structural
Changes in Alzheimer's Model Mice Plasma Using ATR-FTIR

Ceren Celik!2, Elif Nedret Keskinéz'?, Ayca Dogan? Devrim Oz Arslan'?

'Acibadem Mehmet Ali Aydinlar University, Institute of Health Sciences, Neuroscience Programme,
Istanbul

2Altinbas University, Faculty of Medicine, Istanbul,

Acibadem Mehmet Ali Aydinlar University, Faculty of Medicine, Department of Anatomy, Istanbul
Altinbas University, Faculty of Medicine, Department of Physiology, Istanbul

Y Acibadem Mehmet Ali Aydinlar University, Faculty of Medicine, Department of Biophysics, Istanbul

Aim: Alzheimer's disease is among the most prevalent neurodegenerative diseases globally. In this
study, plasma samples from transgenic Alzheimer's disease mice model (5XxFAD) and non-transgenic
control mice were compared using ATR-FTIR (Attenuated Total Reflectance—Fourier Transform
Infrared) spectroscopy to identify the peripheral biochemical markers of the disease at the molecular
level.

Materials and Methods: Plasma samples were collected from 9-month-old 5XFAD transgenic mice (n
=4) and non-transgenic C57BL/6J control mice (n = 7) for use in the study. From these samples, spectral
data were collected in the 4000650 cm-1 range using ATR-FTIR spectroscopy. Spectral analyses were
performed on the samples' spectra to detect biomolecular content and structural changes. Statistical
analyses were performed using the t-test.

Results: Structural changes in lipids were observed in the plasma of 9-month-old 5XFAD mice. In the
5xFAD group, a significant increase in intensity was observed at the 2929 cm™ band compared to the
control group (p < 0.05). In parallel, an increase was observed in the CH> asymmetric stretching/CHs
asymmetric stretching ratio (p < 0.05). This indicates an increase in aliphatic chain length. Although not
statistically significant, an increase in the ester carbonyl band (1736 cm™), compared to the control
group, was observed.

Conclusion: Pathological conditions, such as disease, cause changes in the quantities, relative ratios,
structures, and function, which are reflected in vibrational spectra. Consequently, IR spectra act as
specific molecular fingerprints of the biological system. Plasma spectra obtained using ATR-FTIR
spectroscopy have revealed significant spectral changes in the lipid structure of 5xFAD mice. An
increase in the aliphatic chain length parameter indicates that lipid metabolism disorders associated with
Alzheimer's disease are reflected in the peripheral circulation.

Keywords: Alzheimer's disease; Lipid profile; Plasma biomarkers; Spectral analysis; ATR-FTIR
spectroscopy
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Kardiyak NaV1.5 Kanalinin
Konformasyonel Dinamikleri ve Iyon Etkilesimleri

Ekrem Yasar!, Mustafa Tekpinar?, Nazmi Yaras®

!Erzincan Binali }flldli’lm Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Erzincan
’Van Yiizii]?ciiyll Universitesi, Fen Fakiiltesi, Fizik Boliimii, Van
3 dkdeniz Universitesi, Ti ip Fakiiltesi, Biyofizik Anabilim Dali, Antalya

Amag: SCN5A geni tarafindan kodlanan voltaj kapili sodyum kanali NaV1.5, kardiyak aksiyon
potansiyellerinin baglatilmasi ve yayilmasinda kritik bir rol oynar. NaV1.5'in islev bozuklugu, aritmiler
ve Brugada sendromu gibi yasami tehdit eden kardiyak rahatsizliklara neden olmaktadir. Ayrica,
kardiyomiyopatiye yol agan patolojik durumlar genellikle bu kanallardaki yapisal ve diizenleyici
anormalliklerle baglantilidir. Bu ¢alisma, kapsamli molekiiler dinamik (MD) simiilasyonlar1 kullanarak
NaV1.5'in bir membran ortamindaki uzun zaman Ol¢ekli konformasyonel dinamiklerini ve iyon
etkilesimlerini aydinlatmay1 amaglamaktadir.

Gerec¢ ve Yontemler: Kanonik NaV1.5 sekansinin (UniProt ID: P15389) 3B modeli AlphaFold3
yardimiyla elde edildi ve CHARMM-GUI membran olusturucu kullanilarak POPC’den olusan lipid ¢ift
katmanina yerlestirildi. Daha sonra, MareNostrum5 siiper bilgisayarinda GROMACS 2024 simiilasyon
programiyla CHARMM36m kuvvet alani kullanilarak 10 pus MD simiilasyonlar1 gergeklestirildi.
Analizler, kare ortalamalarin karekdk sapmasi (RMSD), kare ortalamalarin karekdk dalgalanmasi
(RMSF), Lineer Karsilikl1 Bilgi (LMI), sodyum iyon etkilesim analizi (5 A ve 10 A icinde), TTClust
tabanli yapisal kiimeleme ve Ramachandran grafigi ile gergeklestirildi.

Bulgular: RMSD grafigi, ilk 2 us'de baslangi¢ adaptasyonunu, ardindan kararli bir donemi (2—8 ps) ve
daha sonra olas1 bir yapisal gegis oldugu degerlendirilen bir artis gosterdi. LMI analizi, 6zellikle
transmembran bolgelerinde giliclii amino asit korelasyonlarin1 ortaya ¢ikardi. Sodyum iyonu
etkilesimleri, HSD1001 ve TYR1201 gibi rezidii yakininda gegici ancak 6nemli etkilesimleri vurguladi.
Yapisal kiimeleme, 3 ana konformasyonel durumu tanimladi ve kiime 2 (2—8 ps) en kararli yapiy1 temsil
ettigi gosterildi. Ramachandran analizi, olusan kiimeleri temsil eden protein yapilarinin stereokimyasal
biitiinligiinii dogruladi.

Sonug: Bu ¢alismanin sonuglari, Nav1.5 kanalinin iglevsel esnekligi ve iyon etkilesimleri hakkinda daha
derin bir anlayis sunarak, kardiyak hastaliklar i¢in potansiyel terapdtik stratejilere rehberlik edecek
bulgular sunmaktadir.

Tesekkiir: Bu calisma TRUBA ve MareNostrum5 tarafindan desteklenmistir.

Anahtar Kelimeler: Navl.5; sodyum kanali;, molekiiler dinamik; iyon etkilesimi; yapisal analiz
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Conformational Dynamics and Ion Access Pathways of
The Cardiac NaV1.5 Channel
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Aim: The voltage-gated sodium channel NaV1.5, encoded by the SCNSA gene, is critical for initiating
and propagating cardiac action potentials. Dysfunction of NaV1.5 is implicated in life-threatening
cardiac disorders such as arrhythmias and Brugada syndrome. Furthermore, pathological conditions
leading to cardiomyopathy are often associated with structural and regulatory abnormalities within these
channels. This study aims to elucidate the long-timescale conformational dynamics and ion-binding
characteristics of NaV1.5 within a membrane environment, using extensive molecular dynamics (MD)
simulations.

Materials and Methods: A 3D model of the canonical NaV1.5 sequence (UniProt ID: P15389) was
generated using AlphaFold3 and embedded in a POPC lipid bilayer using the CHARMM-GUI
membrane builder. We then performed 10 us MD simulations using the CHARMM36m force field with
GROMACS 2024 on the MareNostrum5 supercomputer. Analyses included root mean square deviation
(RMSD), root mean square fluctuation (RMSF), Linear Mutual Information (LMI), sodium ion
proximity analysis (within 5 A and 10 A), TTClust-based structural clustering, and Ramachandran plots.

Results: The RMSD plot showed initial adaptation during the first 2 ps, followed by a stable period
(2-8 ps), and a slight increase afterward, suggesting a possible structural transition. LMI analysis
revealed strong residue correlations, particularly in transmembrane domains. Sodium ion distributions
highlighted transient yet significant interactions near residues such as HSD1001 and TYR1201.
Structural clustering identified three major conformational states, with cluster 2 (2—8 us) representing
the most stable structure. Ramachandran analysis confirmed its stereochemical integrity.

Conclusion: These results offer a deeper understanding of the Nav1.5 channel’s functional flexibility
and ion coordination, potentially guiding therapeutic strategies for cardiac diseases.

Acknowledgement: This study was supported by TRUBA and MareNostrum5.

Keywords: Navl.5; sodium channel; molecular dynamics, ion interaction; structural analysis
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P2X7 Reseptor Aktivitesinin Membran Akiskanhgina Duyarlhihgi:
Farkl ve Ayrismis Fonksiyonel Yanitlar

Serife Cankurtaran-Sayar!, Yusuf Olgar? Kemal Sayar 3

! Yiiksek f@tisas Universitesi Tip Fakiiltesi Biyofizik Anabilim Dali, Ankara, Tiirkiye
? Ankara Universitesi Tip Fakiiltesi Biyofizik Anabilim Dali, Ankara, Tiirkiye
3 Ankara Universitesi Ti ip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Ankara, Tiirkiye

Amag: Bu ¢aligmada, “Membran akiskanligi, plirinerjik bir reseptor ve ligand kapili bir iyon kanali olan
P2X7’ nin yanitlar1 olan membran akimi ve hiicre iskeleti reorganizasyonunu etkiler mi? Bu etkiler
birbirinden farkli midir?” sorulart arastirilmistir. Bu amagla, membran kolesterolii azaltilarak akigkanlik
degistirilmis ve bu kosullarda P2X7 aktivasyonu sonrasi ortaya c¢ikan membran akimi ile iskelet
reorganizasyonu degerlendirilmistir.

Gere¢ ve Yontemler: Hiicre Kiiltiirii: Calismada P2X7 reseptoriinii endojen olarak eksprese eden ve
fare makrofaj1 kokenli bir hiicre serisi olan RAW 264.7 hiicreleri kullanilmistir. Cam lamelleri ekilen
ve kiiltiir ortaminda tutulan hiicreler 24 saat sonra deneye alinmustir. Isik Mikroskobu. Hiicrelere ATP
(1 mM, 20 dk) uygulanmis, ardindan morfolojik degisiklikler mikroskobik olarak g6zlenmistir. Hiicresel
uzantilarin geri ¢ekilmesi, hiicrelerin kiiresellesmesi ve lamelden ayrilmasi reorganizasyon gostergesi
olarak degerlendirilmistir. Ayni1 islem, membran kolesteroliinii azaltan Metil-B-siklodekstrin (MBCD, 5
mM, 40 dk) esliginde de tekrarlanmistir. Patch-Clamp: P2X7 aracili membran akimi ATP
uygulamastyla whole-cell konfigiirasyonda ol¢lilmiistiir. Ayni1 islem, MBCD varliginda tekrarlanmistir.
Istenmeyen depolarizasyonun énlenmesi icin hiicre igi ve dis1 soliisyonlar esitlenmistir.

Bulgular: P2X7 aracili hiicre iskeleti reorganizasyonu, lamel tabanindan kalkma ve hiicresel uzantilarin
geri ¢ekismesi seklindeki morfolojik yanitlar MBCD ile membran kolesterol inhibisyonundan
etkilenmemistir. Buna karsilik, reseptoriin elektrofizyolojik bir yanit olan membran akiminda iki katlik
bir artis ve anlaml1 bir fark (p<0,06) gozlenmistir.

Sonug: Bir kolesterol inhibitorii olan MBCD’in, P2X7 aracili hiicre iskeleti reorganizasyonu gibi
morfolojik yanitlar1 etkilememesi, bu ajanin membran akiskanligini artirdigi goéz Oniinde
bulunduruldugunda beklenmedik bir sonugtur. Ayrica, reseptoriin elektrofizyolojik yanit1 olan membran
akimindaki belirgin artis da &ngoriilen bir yamt degildir. Iyon kanal akim biiyiikliigiiniin, kanal
(reseptor) ekspresyonu ile lineer iliskili oldugu bilinmektedir. Bu nedenle, gézlenen akim artisinin
reseptoriin membran lizerindeki ekspresyonunun artmasina veya kanalin agik kalma olasiligiin
artmasina bagli olabilecegi diistiniilmektedir. Gelecek calismalarda, reseptoriin membran ekspresyon
diizeyi ve membran i¢i diflizyonu gibi parametrelerin incelenmesi, bu olasiliklarin test edilmesi
agisindan 6nem tagimaktadir.

Anahtar kelimeler: Makrofaj, P2X7,; Isik Mikroskobu, Membran Kolesterolii;, Membran akimi;
Elektrofizyoloji
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Aim: This study investigated, "Does membrane fluidity affect P2X7, a purinergic receptor and ligand-
gated ion channel, responses: membrane current and cytoskeletal reorganization? Are these effects
different?" For this purpose, membrane fluidity was altered by reducing membrane cholesterol, and the
membrane current and cytoskeletal reorganization that occur after P2X7 activation under these
conditions were evaluated.

Materials and Methods: Cell Culture: RAW 264.7 cells, a mouse macrophage-derived cell line,
endogenously expresses P2X7, were used in the study. Cells were plated on coverslips and maintained
in a culture medium. After 24 hours, the cells were subjected to experiments. Light Microscopy. After
ATP (1 mM, 20 min) application, morphological changes were observed microscopically. Retraction of
cellular extensions, spherification of the cells, and detachment from the coverslip were evaluated as
indicators of reorganization. The same procedure was repeated with membrane cholesterol reducing
agent Methyl-B-cyclodextrin (MBCD, 5 mM, 40 min). Patch-Clamp Recordings: P2X7-mediated
membrane current was measured in whole-cell configuration with ATP application. The same procedure
was repeated in the presence of MBCD. The intracellular and extracellular solutions were equalized to
prevent undesirable depolarization.

Results: P2X7-mediated morphological responses (cytoskeletal reorganization, detaching from the
coverslips, and retraction of cellular extensions) were unaffected by MBCD. In contrast, a twofold
increase and a significant difference (p<0.06) were observed in membrane current, an
electrophysiological response of the receptor.

Conclusion: MBCD did not affect P2X7-mediated cytoskeletal reorganization is unexpected.
Furthermore, the significant increase in P2X7-mediated membrane current is not a expected response.
Ion channel current amplitude is known to be linearly related to channel (receptor) expression. It is
thought the observed increase in current may be due to increased receptor expression on the membrane
or an increased open probability of the channel. Future studies will be important to examine receptor
membrane expression and diffusion on the membrane to test these possibilities.

Keywords: Macrophage; P2X7; Light Microscopy, Membrane Cholesterol; Membrane Current;
Electrophysiology
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Ulkemizde Tip Fakiiltelerindeki Biyofizik Derslerinde Yaptirilan
Uygulamalarimin Durumu ve Bir Uygulama Programi Onerisi
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Amac: Bu ¢alisma, iilkemizde tip fakiiltelerindeki biyofizik derslerinde yapilan uygulamalarin mevcut
durumunu degerlendirmeyi ve alan1 kapsayici bir uygulama programi 6nermeyi amaglamaktadir.

Gerec ve Yontemler: Tiirkiye ve Kuzey Kibris Tiirk Cumhuriyeti’nde egitim veren 72 tip fakiiltesinin
biyofizik anabilim dallarinda yiiriitiilen uygulamali egitimlerin mevcut durumu, {iniversitelerin ¢evrim
i¢i ders programlarmin icerik analizi ve dgretim liyelerine yonelik yapilandirilmis anket aracilig ile
incelendi. Anket ile fakiiltelerin uygulama igerikleri, altyapi olanaklari, 6gretim elemani sayilari ve
kullanilan egitim materyalleri hakkinda veriler toplandi. Elde edilen bilgiler dogrultusunda toplanan
veriler ihtiyag analizi yerine kullanilarak, ilkemiz genelinde t1p fakiiltelerinde uygulanabilecek ve klinik
becerilere katki verecek, program gelistirme tasarimina uygun, kapsamli bir biyofizik uygulama
programi gelistirildi.

Bulgular: Arastirma sonuglarina gore, altyapi ve 6gretim elemani sayisi bakimindan daha yeterli olan
fakiiltelerde uygulamali egitimler genis kapsamli ve sistematik olarak gergeklestirilirken, kaynaklari
sinirlt fakiiltelerde bu uygulamalarin az sayida ve kisith oldugu izlenmistir. Fakiiltelerin yaklagik
yarisinda (%45,8) uygulama egitimleri verilmemekte olup, uygulama egitimi yapilan fakiiltelerde
medyan pratik ders saati 10 (IQR:14) olarak saptanmistir. Ayrica, analizler akademisyen basina diisen
Ogrenci sayisi ile uygulama dersi sayist arasinda orta diizeyde, negatif yonlii ve istatistiksel olarak
anlaml1 bir iliski oldugunu gostermistir (Spearman’s rho = —0,420; p = 0,021).

Sonug: Fakiilteler arasinda biyofizik uygulamalari igerik ve kapsam agisindan 6nemli farkliliklar
gostermektedir. Ulkemizde en ¢ok yaptirilan uygulamalari dikkate alip, Kern’in alti basamakli
yaklagimimi kullanarak, biyofizik uygulama egitiminde asgari diizeyde standartlarin olusturulmasina
katki sunabilecegini diisiindiigiimiiz esnek ve kapsamli bir “Biyofizik Uygulama Programi Onerisi”
olusturulmustur.

Anahtar kelimeler: Biyofizik Egitimi; Uygulamali Egitim; Biyofizik Egitim Programi
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Courses At Medical Faculties In Tiirkiye And A Proposed Practical
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Aim: This study aims to evaluate the current status of the practical trainings conducted in biophysics
courses at medical faculties in our country and to propose a comprehensive application program for the
field.

Materials and Methods: The current status of practical training in the biophysics courses of 72 medical
faculties across Tiirkiye and Turkish Republic of Northern Cyprus was examined through content
analysis of the curricula released online by the universities and a structured questionnaire for faculty
members. Through the questionnaire, data were collected on the content, infrastructure facilities,
number of faculty members and the educational materials used. Based on the information obtained, data
collected was used in place of a needs analysis to develop a comprehensive biophysics training program
that is suitable for implementation in medical schools across the country and designed to strengthen
clinical skills.

Results: According to the study results, it was observed that in faculties with adequate infrastructure
and academic staff, practical trainings were carried out comprehensively and systematically, whilst in
faculties with limited resources, these practices were few and limited. Approximately half of the
faculties (45.8%) did not perform practical trainings, and median practical training hours were found to
be 10 (IQR:14) in the faculties where practical trainings were performed. Furthermore, analyses showed
a statistically significant, moderately negative correlation between the number of students per academic
and number of practical courses (Spearman’s rho = —0.420; p = 0.021).

Conclusion: There are significant differences in the content and scope of biophysics applications
between faculties. Taking into account the most commonly implemented applications in our country, a
flexible and comprehensive laboratory curriculum has been proposed, based on Kern’s six-step
approach, with the aim of contributing to the establishment of minimum standards in biophysics
practical education.

Keywords: Biophysics Education; Practical Training, Training Program
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Optik Parametrelere Dayali Monte Carlo Simiilasyonu ile Biyolojik
Dokularda Isik Yayilimimin Modellenmesi

Tanju Mercan
IMugla Sitkt Kogman Univesitesi, T, ip Fakiiltesi, Biyofizik Anabilim Dali, Mugla, Tiirkiye

Amagc: Bu calismanin amaci, rastgele say1 iiretimine dayali bir istatistiksel simiilasyon yontemi olan
Monte Carlo sisteminin temel prensiplerini kullanarak, daha 6nceki ¢aligmalarda atfedilen farkli optik
ozelliklere sahip ortamlar (absorpsiyon katsayisi (la) ve indirgenmis sagilma katsayisi (")) igerisindeki
151k yayilimmin modellenmesidir. Ozellikle p. ve ps’gibi optik parametrelerin, 1513in doku igindeki
hareketine olan etkisi degerlendirilmeye ¢alisilmistir. Bu sayede, biyolojik dokulara benzer ortamlarda
15181n davranigini anlamak ve simiile etmek hedeflenmistir.

Gere¢ ve Yontemler: Simiilasyonlarda Matlab programlama dili kullanilarak farkli doku 6zelliklerini
temsil edecek sekilde gesitli pa ve ps’degerleri belirlenmistir ve bu degerlere gore doku simiilasyonlari
olusturulmustur. Her bir doku optik 6zellikleri daha 6nceki ¢aligmalardan belirlenmistir. Her bir ortam,
farkli optik 6zellikler tasiyan bir dokuya karsilik gelecek sekilde modellenmis ve olusturulan farkl
dokulardaki 1s181n hareketi gézlemlenmis ve ortalama yollari ¢ikarilmaistir.

Bulgular: Monte Carlo simiilasyonlar1 stokastik bir yapiya sahip oldugundan, sonuglar coklu
iterasyonlar {lizerinden ortalama degerlerle elde edilmistir. Gergeklestirilen simiilasyonlar sonucunda,
absorpsiyon ve sacgilma katsayilarinin, 1s18in ortam icerisindeki yayilimini dogrudan etkiledigi
gozlemlenmistir. Absorpsiyon katsayisi arttik¢a, 15181n ortam iginde ilerleyebildigi mesafe azalmus;
indirgenmis sagilma katsayisinin artmasi ise 1g1g1n yon degistirerek daha uzun yollar kat etmesine neden
olmustur. Bu bulgular, dokularin optik 6zelliklerinin 1s1k davranisi iizerindeki belirleyici roliinii ortaya
koymustur.

Sonug¢: Monte Carlo yontemi, optik ortamlarin modellenmesinde etkili ve giivenilir bir yaklagimdir.
Farkli doku tiirlerine karsilik gelen p. ve ps’degerleri ile yapilan simiilasyonlar, 15181 doku i¢indeki
yayilim davranisini basarili bir sekilde ortaya koymustur. Bu yaklasim, biyomedikal goriintiilleme ve
tedavi planlamasi gibi alanlarda etkili bir arag olarak degerlendirilebilir.

Anahtar kelimeler: Monte Carlo,; Optik Simiilasyon; Absorpsiyon Katsayisi; Sa¢ilma Katsayist
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Modeling Light Propagation in Biological Tissues Using Monte
Carlo Simulation Based on Optical Parameters

Tanju Mercan
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Aim: The aim of this study is to model light propagation in media with different optical properties
(absorption coefficient (11,) and reduced scattering coefficient (1s”)) using the fundamental principles of
the Monte Carlo method, a statistical simulation technique based on random number generation. In
particular, the effects of optical parameters such as the absorption coefficient (y.) and the reduced
scattering coefficient (is’) on light movement within tissue were evaluated. This approach aims to
simulate and better understand the behavior of light in media similar to biological tissues.

Materials and Methods: Simulations were performed in the MATLAB programming environment,
where various U, and s’ values representing different tissue properties were defined based on previously
published studies. Each optical parameter set corresponded to a specific tissue type, and tissue models
were generated accordingly. The movement of light within these different tissue models was observed,
and the average propagation paths were calculated.

Results: Since Monte Carlo simulations inherently have a stochastic nature, the results were obtained
as mean values through multiple iterations. The simulations showed that both absorption and scattering
coefficients directly affect the propagation of light within the medium. As the absorption coefficient
increased, the distance light could travel within the medium decreased. Conversely, an increase in the
reduced scattering coefficient caused the light to change direction more frequently and travel longer
paths. These findings highlight the critical role of tissue optical properties in determining light behavior.

Conclusion: The Monte Carlo method is an effective and reliable approach for modeling optical media.
Simulations using p. and ps’values representative of different tissue types successfully demonstrated
how light propagates within tissue. This method can serve as a valuable tool in biomedical imaging and
treatment planning applications.

Keywords: Monte Carlo,; Optical Simulation; Absorption Coefficient, Scattering Coefficient
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Alkol Bagimhliginin Telomer Uzunlugu Uzerindeki Etkileri
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Amagc: Telomerler, dogrusal kromozomlarin ucglarinda yer alan tekrarlayan niikleotid dizileridir
(insanlarda TTAGGG) ve hiicre boliinmesi sirasinda genomik biitiinliigii korumakla goérevlidir. Hiicre
boliinmeleri sirasinda oksidatif stres ve cevresel etkenler nedeniyle kisalirlar. Alkol bagimliligi, sistemik
stres ve ndroenflamasyon yoluyla bu siireci hizlandirarak erken hiicresel yaglanmaya sebep olabilir. Bu
calismada, alkol bagimliligi tanis1 almis bireylerde telomer olgiilerek, alkoliin biyolojik yaslanma
iizerindeki etkisi kontrol grubu ile karsilagtirmali olarak degerlendirilmistir.

Gerec ve Yontemler: Bu caligma, Psikiyatri Klinigi’'nde tedavi goren bireyler arasindan DSM-5 tani
kriterlerine gore alkol kullanim bozuklugu tanisi konmus ve ¢alismaya goniillii olarak katilmay1 kabul
eden bireyler ile yas ve cinsiyet agisindan eslestirilmis saglikli kontrollerin karsilastirilmasin
igermektedir. Katilimcilar iki gruba ayrilmistir:

1. Alkol kullanim bozuklugu tanis1 almis bireyler (n=20)

2. Saglikli kontrol grubu (n=20)
Tam kandan genomik DNA izolasyonu, ticari DNA izolasyon kiti kullanilarak ger¢eklestirilmistir. DNA
orneklerinin konsantrasyon ve safliklart NanoDrop™ ile dl¢iilmiis ve -20 °C'de saklanmistir. Telomer
uzunlugu, kantitatif gercek zamanli PCR (qPCR) yontemi ile, tek kopyali referans gen (ATI) ile
normalize edilerek gergeklestirilmistir. Reaksiyonlar Power SYBR™ Green Master Mix kullanilarak
RT- PCR sisteminde ¢alisilmistir. Olgiimler ¢ift olarak yiiriitiilmiis, relatif telomer uzunluklar1 ACT
yontemiyle hesaplanmistir

Bulgular: Calismamizda, alkol kullanim bozuklugu olan bireylerle saglikli kontrol grubu arasinda
telomer uzunlugu bakimindan anlamli bir fark saptanmistir. RT- PCR ile yapilan 6l¢iimlerde, alkol
grubunun ortalama telomer uzunlugu 37.32 + 13.37 birim olarak bulunurken, kontrol grubunda bu deger
65.344+32.82 birim olarak hesaplanmistir. Bagimsiz 6rneklem t-testi ile yapilan istatistiksel analiz
sonucunda bu farkin anlamli oldugu belirlenmistir (p = 0.0021).

Sonug: Telomer uzunlugu, kronik alkol kullanimina bagli biyolojik stresin ve hizlanmis hiicresel
yaslanmanin énemli bir gdstergesi olabilir. Bu ¢alismada elde edilen bulgular, alkol bagimlilig1 olan
bireylerde telomerlerin anlamli diizeyde kisaldigim1 gostermistir. Bulgular, telomer uzunlugunun
potansiyel bir biyobelirte¢ olarak kullanilabilecegini desteklemekte ve bagimliligin uzun vadeli
biyolojik etkilerine 151k tutmaktadir. Ayrica, ¢calisma bu alandaki sinirli literatiire katk: saglamakta ve
ileri arastirmalar i¢in temel olusturmaktadir.

Anahtar kelimeler: Telomer uzunlugu, alkol bagimhiligi, hiicresel yaslanma
Bu ¢aligma, Istanbul Universitesi-Cerrahpagsa BAP Koordinasyon Birimi tarafindan desteklenen Lisans
Ogrencisi Aragtirma Projesi (Proje No: 38035) kapsaminda yiiriitiilmiistiir.
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Objective: Telomeres are repetitive nucleotide sequences (TTAGGG in humans) located at the ends of
linear chromosomes and play a critical role in maintaining genomic integrity during cell division. They
shorten progressively due to oxidative stress and environmental factors throughout successive cell
replications. Alcohol wuse disorder may accelerate this process via systemic stress and
neuroinflammation, contributing to premature cellular aging. This study aimed to evaluate the effect of
alcohol use on biological aging by measuring telomere in individuals diagnosed with alcohol use
disorder, compared to a healthy control group.
Materials and Methods: This study included individuals treated at the Psychiatry Clinic who were
diagnosed with alcohol use disorder based on DSM-5 criteria and voluntarily agreed to participate. Age-
and sex-matched healthy individuals constituted the control group. Participants were divided into two
groups:

1. Diagnosed with alcohol use disorder (n=20)

2. Healthy control group (n=20)
Genomic DNA was extracted from whole blood using a DNA isolation kit. The concentration and purity
of DNA samples were measured using a NanoDrop™ , and samples were stored at -20 °C. Telomere
length was measured by quantitative RT-PCR (qPCR) and normalized to a single-copy reference gene
(AT1). Reactions were performed using Power SYBR™ Green Master Mix on a RT- PCR system. All
measurements were run in duplicates, and relative telomere lengths were calculated using the ACT
method.
Results: Our findings revealed a significant difference in telomere length between individuals with
alcohol use disorder and healthy controls. The mean telomere length in the alcohol group was
37.32+£13.37 units, whereas the control group showed a mean length of 65.34+32.82 units.
Independent samples t-test analysis confirmed that this difference was statistically significant (p =
0.0021).
Conclusion: Telomere length may serve as a key indicator of biological stress and accelerated cellular
aging associated with chronic alcohol use. The results of this study demonstrated a significant reduction
in telomere length among individuals with alcohol use disorder. These findings support the potential use
of telomere length as a biomarker and provide insight into the long-term biological consequences of
substance use disorders. Furthermore, the study contributes to the limited literature in this field and
provides a foundation for future research.
Keywords: Telomere length, alcohol addiction, cellular aging
This study was supported by the Istanbul University-Cerrahpasa Scientific Research Projects
Coordination Unit within the scope of the Undergraduate Student Research Project (Project No: 38035).
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Amac: Baz istasyonlar1 ve yiiksek gerilim hatlarin toplumda elektromanyetik kirlilik kaynaklari
olarak yaygin sekilde bilinmesine ragmen, radyo-TV verici kuleleri siklikla goz ardi edilir. Radyo
Televizyon Ust Kurulu (RTUK) karasal yaym frekans sorgulamasi sonuclarma gore Ankara
Yenimahalle ilgesinde Ultra Yiiksek Frekans 4/5 (UHF 4/5) (470-694 MHz) bantlarinda karasal yayin
yapan 12 ulusal kanal oldugu goriilmiistiir. Karasal yayincilik; Radyo ve televizyon yayinciliginda,
yayinin izleyiciye karasal verici sistemleri ile karasal ortam kullanilarak ulastirilmasidir.

Bu ¢alismanin amaci, TV vericilerinin yerlesim alanlarina olan yakinliklarina dikkat ¢ekmek ve
gergeklestirilen elektromanyetik alan Ol¢lim sonuglarina goére maruziyet diizeylerinin Tirkiye ve
ICNIRP (International Commission on Non-lonizing Radiation Protection) limit degerleri ile
karsilastirilarak toplumsal farkindalik olugsmasini saglamaktir.

Gere¢ ve Yontemler: Ankara Yenimahalle ilgesinde bulunan Sentepe bolgesindeki bir TV vericisi
cevresinde Narda EMR 300 Type 8.3 (100 kHz-3 GHz ) elektromanyetik alan 6lgiim cihazi ile 2 giin
boyunca 6lgiimler yapilmustir. Olgiimler; yerden yaklasik 1 m. yiiksekliginde “maksimum, maksimum
ortalama ve ortalama elektrik alan” degerleri olarak kaydedilmistir.

Bulgular: En yiiksek 6l¢iim degeri 5.08 V/m, en diisiik 6l¢iim degeri ise 1,40 V/m olarak 6l¢tilmiistiir.
Tiim 6l¢iim degerleri Tiirkiye ve ICNIRP limit degerlerinin oldukga altindadir.

Sonug: Olgiim noktalar1 kuleye yatay olarak yakin olsa da, diisey eksende kule yiiksekligi nedeniyle
hizalanmamis ve yapilarla ¢evrili olmasi nedeniyle sinirli kalmistir. TV verici ¢ikis gii¢leri gogunlukla
baz istasyonlart ¢ikis giiciinden oldukca yliksektir. Giig¢ degeri yiikseldikge ¢evrede yasayanlarin
korunmasi i¢in gerekli olan giivenlik mesafesi de artmaktadir. Bu nedenle kulelerinin planlamasinda
yerlesim yerlerine uzak noktalarin belirlenmesi halk saglig1 agisindan 6nemlidir. Ayrica halkin daha ¢ok
aydinlatilmasi adina vericilere ait olan giivenlik sertifikalarinin gériinen bir yere asilmasi gerekmektedir.

Etik Beyan: Bu galisma, yalmizca elektromanyetik alan dl¢limlerine dayali olup herhangi bir canh
iizerinde gozlem veya miidahale igermediginden etik kurul onay1 gerektirmemektedir.

Anahtar kelimeler: tv vericileri; elektromanyetik alan; halk saglhig
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Aim: Although base stations and high-voltage power lines are widely recognized in the public as sources
of electromagnetic pollution, radio and TV transmitter towers are often overlooked. According to
terrestrial broadcast frequency data from the Radio and Television Supreme Council (RTUK), there are
12 national television channels broadcasting in the Ultra High Frequency 4/5 (UHF4/5) bands (470-
694 MHz) in the Yenimahalle district of Ankara.

This study aims to draw attention to the proximity of TV transmitters to residential areas and to compare
the measured electromagnetic field (EMF) exposure levels with national and ICNIRP (International
Commission on Non-lonizing Radiation Protection) limits, contributing to public awareness on the
issue.

Materials and Methods: EMF measurements were carried out for two days around a TV transmitter
located in the Sentepe region of Yenimahalle, Ankara using a Narda EMR 300 Type 8.3 (100 kHz-3
GHz) measurement device. The values of maximum, maximum average, and average electric field
strengths were recorded at approximately 1 meter above ground level.

Results: The highest measured value was 5.08 V/m, and the lowest was 1.40 V/m. All recorded values
were well below both Turkish national and ICNIRP reference limits.

Conclusion: Although the measurement points were horizontally close to the transmitter tower, they
were not vertically aligned with the antenna height and were surrounded by structures, which limited
points. TV transmitters typically operate at much higher output powers than mobile base stations. As
transmission power increases, so does the safety distance required for public protection. Therefore,
determining transmitter locations at a safe distance from residential areas is crucial for public health.
Additionally, the security certificates of the transmitters should be displayed in a visible place to further
inform the public.

Keywords: TV transmitters; electromagnetic field, public health
Ethical Statement: This study is solely based on electromagnetic field measurements and does not

involve any observation or intervention on living subjects; therefore, ethics committee approval is not
required.
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