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INVITATION
Dear Physiologists,

It is our pleasure to welcome you all to the TFBD 51st Turkish Physiology Congress that is organized by the Turkish Society of Physiological Sciences at University of Inonu in Malatya between 7-10th October 2026.
From molecular and cellular physiology to behavior, cardiovascular, respiratory, nervous, renal, endocrine & metabolism, muscular, gastrointestinal and reproductive physiology, development to imaging and experimental models to translational research on all aspects of physiology will be represented in the scientific program.
Distinguished physiologists from Türkiye and several international institutions and federations including FEPS & IUPS will be joining us at the congress. We aim to provide an academic platform for sharing new developments and facilitating collaborations for new research projects in physiology.
We are looking forward to seeing you all in the beautiful city of Malatya and very much hope that you will contribute to and benefit from an excellent scientific program and also enjoy the social events.

Congress President
Prof. Dr. Erdal Agar (President, Turkish Society of Physiological Sciences)
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Scientific Program

7th October 2026 Wednesday
12.00-14.30	Registration
14.30-15.45 	Oral Communications-1
Blue Hall A: OC1-OC5
Chairs: Mehmet YILDIRIM & Omer BOZDOGAN
Orange Hall: OC6-OC10
Chairs: Nurettin AYDOGDU & Sedat YILDIZ
Pink Hall: OC11-OC15
Chairs: Erkan KILINC & Alaadin POLAT
15.45-16.00 	Coffee Break
16.00-17.15 	Oral Communications-2
Blue Hall A: OC16-OC20
Chairs: Nevzat KAHVECI & Vural KUCUKATAY
Orange Hall: OC21-OC25
Chairs: Ayhan BOZKURT & Halil DUZOVA
Pink Hall: OC26-OC30
Chairs: Emine KACAR & Mehtap KACAR
17.15-18.45	Panel I: Experimental Models in Epilepsy and Encephalitis: From Mechanisms to Translation
Main Conference Hall 
AMPA Receptor Dynamics and Epileptogenesis in Rodent TLE
Gavin L. WOODHALL
Preclinical Models of Immune-Mediated Epilepsy: Informing Mechanisms and Future Therapies 
Sukhvir WRIGHT
Genetic Animal Models in Absence Epilepsy Research
Gokhan ARSLAN
Experimental Modelling of FIRES/NORSE: Neuroinflammation and Treatment-Resistant Seizures
Ahmet Sevki TASKIRAN
Chair: Numan ERMUTLU
17.15-18.45	Poster Communications-I
Group A (PC1-PC-10)
Chairs: Ersin KOYLU & Selim KUTLU
Group B (PC11-PC-20)
Chairs: Suat TEKIN & Aysen CAKIR
18.25-19.30 	Welcome Reception


8th October 2026 Thursday
09.30-10.00	Opening Ceremony
Main Conference Hall
10.00-11.00 	Conference-I: 
Main Conference Hall
Spreading Depolarizations: Friend or Foe? 
Cenk AYATA
Chair: Erdal AGAR
11.00-11.20	 Coffee Break
11.20-13.00	Oral Communications-1
Blue Hall A: OC31-OC42
Chairs: Aysen ERDEM & Oktay SEYMEN
Orange Hall: OC37-OC42
Chairs: Suleyman SANDAL & Prof. Dr. Ahmet ERGUN
Pink Hall: OC43-OC48
Chairs: Berna KARAKOYUN LACIN & Okan ARIHAN
13.00-14.00	Lunch
14.00-17.00	Social Program
17.00-18.30	Panel II: Sex as a Biological Variable in Scientific Research
Main Conference Hall 
The Importance of Sex in Scientific Research: Fundamental Concepts and Current Perspectives
Aysen CAKIR
Integrating Sex into Research: Experimental Design, Data Analysis, and Reporting
Sueda TUNCAK
SABV in Türkiye: Current Status, Needs, and Future Perspectives in Physiology Research
Nevzat KAHVECI
Chair: Bilge PEHLIVANOGLU

9th October 2026 Friday
09.30-10.30	Conference-II: 
Main Conference Hall
Re-envisioning Therapeutic Design and Development
Mine ORLU
Chair: Bayram YILMAZ
10.30-10.50	 Coffee Break
10.45-12.15	Panel III: Physiology and Gerophysiology Perspectives on Longevity Medicine
Main Conference Hall
Extending Healthspan: The Interaction Between the Biology of Ageing    and Everyday Lifestyle
Fahri SAATCIOGLU
Aging or Simply Growing Older: Genetic, Epigenetic, and Molecular Mechanisms
Ertugrul KILIC
Chronological Age versus Biological Age: Managing Biological Age in Lifestyle and Longevity Medicine from a Clinical Physiology Perspective
Mehtap KACAR
Exercise in Healthy Aging: A Protective Physiological Intervention Against Aging
Emine KILIC-TOPRAK
Chair: Hale SAYAN-OZACMAK
12.20-14.00	Poster Communications-II
Group A (PC21-PC-34)
Chairs: Zafer SAHIN & Kevser TANBEK
Group B (PC35-PC-49)
Chairs: M. Yalcin GUNAL & Ersen ERASLAN
Group B (PC50-PC-64)
Chairs: Emine KILIC-TOPRAK & Mehmet GUVENC
13.00-14.00	Lunch
14.00-15.00	Conference-III: 
Main Conference Hall
Tiny Signals, Big Impact: Targeting cAMP Nanodomains for Precision Therapy
Manuela ZACCOLO 
Chair: Melek BOR-KUCUKATAY
15.00-15.20	 Coffee Break
15.20-16.00	The Quality Journey during Education of Medical Physiology Residency: 2026 Accreditation Certificate Ceremony
Main Conference Hall
16.00-17.45	Oral Communications-1
Blue Hall A: OC49-OC55
Chairs: Cigdem OZER & Mustafa GUL
Orange Hall: OC56-OC61
Chairs: Numan ERMUTLU & M. Yalcin GUNAL
Pink Hall: OC62-OC68
Chairs: Ersin KOYLU & Gokhan ARSLAN
17.45-18.30	TFBD Assembly Meeting
Main Conference Hall
19.30-23.00 	Gala Dinner

10th October 2026 Saturday
09.30-11.00	Panel IV: Skin Health and Longevity: Beyond the Surface
Main Conference Hall
The Skin–Brain Axis and Its Potential Role in Healthy Aging
Nazlı Karimi AHMADI
Wound Healing: From Skin Injury to Systemic Adaptation
Okan ARIHAN
Exercise, Skin Health, and Longevity
Ahmet Onur DASTAN
Dermal Micro- and Nanoplastic Exposure: Effects on Skin Aging and Healthy Longevity
Asli San Dagli GUL
Chair: Fatma TORE
11.00-11.20 	Coffee Break
11.20-12.20	Conference-IV
Main Conference Hall
The Physiology of Cerebrospinal Fluid: From Brain Homeostasis to Precision Neurology
Hayrettin TUMANI
Chair: Ertugrul KILIC
12.20-13.00	Award and Closing Ceramony
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Conferences


Conference 1
Spreading Depolarizations: Friend or Foe? 
Cenk Ayata
Professor of Neurology, Harvard Medical School, Stroke Service, Department of Neurology Director, Neurovascular Research Unit, Department of Radiology, Massachusetts General Hospital, Boston, USA

Spreading depolarizations (SD) are intense pandepolarization waves also known as brain tsunamis. Triggered by intense depolarizing events, SDs are ubiquitous in the setting of brain injury as well as in apparently normal brains (e.g., migraine aura). Since the 1980s, we have known that SDs are integral to the pathophysiology of ischemic, hemorrhagic, and traumatic brain injury. Early studies aimed to show that SDs were detrimental to the outcome of brain injury, and indeed, data ostensibly suggested harm in the form of increased metabolic burden, reduced blood flow, inflammation, and blood-brain barrier disruption. However, more recent work, carefully controlling for potential confounders, paints a different picture. Several studies failed to reproduce the harmful effects reported in previous reports. Moreover, other studies even suggested potential benefits, such as in the setting of intracerebral hemorrhage and seizures. In fact, gene expression changes induced by SDs predicted effects relevant to injury recovery. Altogether, the data suggest that the traditional dogma of SDs as a promoter of injury must be replaced with a more balanced view of SDs to advance the field. Given the myriad effects of SDs in brain tissue, including not only the cells within the brain parenchyma, such as neurons, astrocytes, and microglia, but also cells comprising the neurovascular unit, such as perivascular neurons, smooth muscle cells, pericytes, and endothelial cells, it is likely that SDs exert potentially beneficial or harmful effects depending on the cell type, dose, and timing.
Conference 2
Re-envisioning Therapeutic Design and Development
Mine Orlu
Professor of Pharmaceutics, UCL School of Pharmacy, Faculty of Life Sciences, University College London, London, UK

Artificial intelligence (AI) has been highlighted as transformative in healthcare, with significant potential to improve diagnoses, optimise clinical care, advance health research, and enable innovative drug product development. Globally, there is a concerted effort to leverage machine learning (ML) to accelerate drug discovery and reduce development costs. ML has been instrumental in discovering new lead compounds, repurposing existing drugs, predicting drug toxicity, understanding the interplay between drugs and the microbiome, assessing pharmacokinetics, and forecasting patient outcomes. ML has been critical in the development of drug-delivery vehicles, with research demonstrating its promise to optimise therapeutic nanoparticles, microneedles, colonic-targeted drug coatings and 3D-printed medicine. ML has further offer promise in the development of personalised medicine. Through the integration of high-dimensional and multi-modal data, ML models complex interactions between drugs and patients to personalise treatment. For example, ML has been used to optimise dosage and target locations for therapy to maximise outcomes and reduce adverse effects. By integrating complex patient information, such as electronic health record data and genomics, ML has been explored to optimise dosing for high-risk or narrow therapeutic index drugs. Overall, the integration of ML into healthcare and formulation development is extensive and rapidly expanding. While still in its early stages, there is no doubt that AI will play an essential role in future, becoming directly integrated into best practices.

Conference 3
Tiny Signals, Big Impact: Targeting cAMP Nanodomains for Precision Therapy
Manuela Zaccolo
Professor of Cell Biology, Department of Physiology, Anatomy and Genetics University of Oxford, Fellow and Tutor in Biomedical Sciences and Pre-Clinical Medicine Balliol College, London, UK

Cyclic AMP (cAMP) is one of the most extensively studied second messengers and regulates a wide range of physiological processes across virtually every organ system. Despite its ubiquitous role, cAMP signalling achieves remarkable specificity, allowing cells to generate distinct responses to different stimuli. This precision arises from the spatial organisation of signalling into discrete cAMP nanodomains, where cAMP-hydrolysing phosphodiesterases, kinases, scaffold proteins and additional regulatory components assemble in diverse local configurations to shape the magnitude, duration and downstream consequences of cAMP signals.
Advances in imaging, molecular biology and genetically encoded biosensors have transformed our understanding of these nanodomains, revealing that they are fundamental functional units of intracellular signalling. Importantly, disruption of cAMP nanodomain organisation is increasingly recognised as a hallmark of many diseases, including heart failure. Rather than resulting from global alterations in cAMP, disease often involves selective remodelling of individual nanodomains, leading to localised defects in signalling that ultimately impair cellular and organ function.
In this lecture, I will discuss how studying the molecular organisation of cAMP nanodomains has provided new insights into the mechanisms that regulate cardiac physiology and how these signalling compartments are altered during disease. Using recent work from our laboratory as an example, I will illustrate how identifying the molecular architecture of discrete cAMP signalling complexes can uncover previously unrecognised regulatory mechanisms controlling cardiac performance. These studies demonstrate that individual nanodomains represent discrete functional units that can be selectively manipulated without perturbing global cAMP signalling.
Finally, I will explore how this emerging understanding of signalling compartmentation is reshaping approaches to drug discovery. Instead of targeting entire signalling pathways, therapies directed at specific nanodomains offer the possibility of restoring normal signalling only where it has become dysfunctional, thereby improving efficacy while minimising off-target effects. This concept of subcellular precision pharmacology has broad implications not only for cardiovascular disease but also for many other conditions in which compartmentalised signalling governs cellular function, opening new avenues for the development of next-generation precision therapies.

Conference 4
The Physiology of Cerebrospinal Fluid: From Brain Homeostasis to Precision Neurology
Hayrettin Tumani
Professor of Neurology, Department of Neurology, Head of CSF Laboratory, University Hospital of Ulm, Ulm, Germany

Cerebrospinal fluid (CSF) is far more than a mechanical cushion for the central nervous system. It represents a highly dynamic physiological compartment that continuously reflects the interactions among neurons, glial cells, the immune system, and the blood–brain and blood–CSF barriers. Over recent decades, our understanding of CSF has evolved from viewing it as a passive ultrafiltrate to recognizing it as an active regulator of brain homeostasis and a unique window into central nervous system physiology and pathology.
This lecture will explore how advances in neurophysiology, neuroimmunology, and analytical technologies have transformed CSF research into a cornerstone of translational neuroscience and precision neurology. Particular emphasis will be placed on the physiological mechanisms underlying CSF production and circulation, barrier function, immune surveillance, and molecular exchange between the central nervous system and the peripheral compartment. These processes govern the release and distribution of proteins originating from neurons, astrocytes, oligodendrocytes, and immune cells, thereby providing the physiological foundation for modern fluid biomarker research.
The lecture will further illustrate how decades of research in cerebrospinal fluid diagnostics have transformed routine CSF analysis from a supportive laboratory technique into a cornerstone of translational neuroscience and precision neurology. This evolution has enabled fluid biomarkers to become indispensable tools for diagnosis, prognosis, treatment monitoring, and the understanding of disease mechanisms. Biomarkers such as neurofilament light chain (NfL), glial fibrillary acidic protein (GFAP), kappa free light chains (KFLC), CXCL13, and emerging proteomic signatures provide objective measures of neuroaxonal injury, astroglial activation, intrathecal immune responses, and disease progression across a broad spectrum of neurological disorders, including multiple sclerosis, neurodegenerative diseases, central nervous system infections, and amyotrophic lateral sclerosis.
Finally, the lecture will discuss how high-throughput proteomics, multi-omics technologies, and artificial intelligence are opening new avenues for deciphering complex biological networks within CSF, enabling a systems-level understanding of neurological diseases and fostering the development of individualized therapeutic strategies.
By integrating classical physiology with modern biomarker science, this presentation aims to demonstrate that cerebrospinal fluid is not merely a diagnostic specimen but a dynamic physiological medium that offers unique insights into human brain function and dysfunction. A deeper understanding of CSF physiology is essential for interpreting fluid biomarkers correctly and will provide the foundation for the next generation of precision medicine in neurology.




Panels

Panel 1
Experimental Models in Epilepsy and Encephalitis: From Mechanisms to Translation
Panel 1.1: AMPA Receptor Dynamics and Epileptogenesis in Rodent TLE
Gavin L. Woodhall 
Director for the Institute for Health and Neurodevelopment at Aston University, Birmingham, UK

AMPAr subunit expression is dynamically controlled throughout neurodevelopment and is subject to change through various types of synaptic plasticity including long-term potentiation and homeostatic synaptic scaling. We have studied AMPAr subunit expression over time during the establishment of epilepsy using a combination of in vitro and in vivo electrophysiology, patch clamp and molecular techniques. We find that AMPAr expression collapses in the hippocampus following induction of TLE with the Reduced Intensity Status Epilepticus model of epilepsy (Modebadze et al., 2016), a low-dose lithium pilocarpine model that offers a very slow but reliable pathway towards establishment of seizures. At 5-6 weeks post induction, AMPAr subunit expression collapses to approximately 20% of baseline levels and seizures are not seen. ubsequently, AMPAr expression recovers and appears to coincide with expression of recurrent seizures at 12-16 weeks post-insult. Following seizures, AMPAr expression is downregulated once again. We speculate that AMPAr dynamics may play a role in determination of seizure frequency and severity and that interventions in the process of homeostatic synaptic scaling may prove to be an important new therapeutic target in treatment of epilepsy.

Panel 1.2: Preclinical Models of Immune-Mediated Epilepsy: Informing Mechanisms and Future Therapies
Sukhvir Wright 
Aston University Institute for Health and Neurodevelopment (IHN), Birmingham, UK

Immune-mediated epilepsies, including autoimmune encephalitis, are increasingly recognised causes of seizures and neurological disability in children and adults. Despite advances in diagnosis and treatment, the mechanisms linking immune dysfunction to seizures and long-term neurological outcomes remain incompletely understood. Preclinical models have provided crucial insights into disease-specific mechanisms underlying disorders such as NMDA receptor antibody encephalitis and provided a platform for testing new and repurposed therapies. This presentation will review key preclinical models of immune-mediated epilepsy and discuss how they have advanced our understanding of disease pathogenesis. The talk will highlight the bidirectional relationship between laboratory discovery and clinical practice, demonstrating how experimental models continue to inform the development of precision therapies for autoimmune encephalitis and related epileptic disorders.

Panel 1.3: Genetic Animal Models in Absence Epilepsy Research
Gokhan Arslan
Department of Physiology Faculty of Medicine Ondokuz Mayis University, Samsun, Türkiye

Absence epilepsy is a type of generalized epilepsy characterized by brief, non-convulsive seizures associated with impaired awareness, which typically first appears during childhood. In studies aimed at elucidating the cellular and molecular mechanisms underlying these seizures, genetically determined animal models of spontaneous absence seizures, primarily WAG/Rij and GAERS rats, are considered well-established experimental models. The primary reason for this preference is that the spike-wave discharges spontaneously observed in these models closely resemble human absence seizures in their electrophysiological characteristics and pharmacological responses. Studies have shown that T-type calcium channels in the thalamocortical circuit play a central role in seizure generation and that increased expression or activity of these channels promotes burst firing, thereby contributing to spike-wave activity. However, recent studies have revealed that HCN channels, which play a significant role in regulating neuronal excitability, are also involved in this process, potentially influencing seizure initiation and propagation through their interactions with T-type calcium channels and GABAergic signaling. Furthermore, the nitric oxide pathway has been shown to modulate the frequency and severity of absence seizures; increased neuronal nitric oxide synthase activity has been associated with proconvulsant effects, whereas inhibition of this pathway may exert anticonvulsant effects. When these findings are evaluated together, it becomes clear that the pathophysiology of absence epilepsy is not limited to a single ion channel or signaling pathway; rather, it is a multifactorial process involving complex interactions among ion channels, neurotransmitter systems, intracellular signaling pathways, and neuromodulatory mechanisms such as the nitric oxide pathway. Consequently, genetic models of absence epilepsy provide a critical research foundation for elucidating the underlying molecular mechanisms of seizure generation and for facilitating the development of novel, mechanism-based therapeutic strategies.

Panel 1.4: Experimental Modelling of FIRES/NORSE: Neuroinflammation and Treatment-Resistant Seizures
Ahmet Sevki Taskiran 
Department of Physiology, Faculty of Medicine, Cumhuriyet University, Sivas, Türkiye

Febrile Infection-Related Epilepsy Syndrome (FIRES) is a rare and severe subtype of New-Onset Refractory Status Epilepticus (NORSE), typically occurring in previously healthy individuals following a febrile illness and characterised by treatment-resistant status epilepticus. Although its pathophysiology remains incompletely understood, increasing evidence implicates neuroinflammation in the initiation and maintenance of seizure activity. However, the limited availability of translational experimental models that reproduce clinically relevant features of FIRES/NORSE, particularly pharmacoresistance, represents a major obstacle to mechanistic investigation and therapeutic development. In this study, we aimed to establish a translational experimental model directly bridging clinical and laboratory research by using cerebrospinal fluid (CSF) obtained from patients with FIRES. Patient-derived CSF, combined with an inflammatory stimulus, was applied to rodent brain tissue to reproduce aspects of the neuroinflammatory microenvironment associated with FIRES and to investigate its effects on neuronal network excitability using electrophysiological recordings. Particular attention was given to epileptiform activity within the hippocampal CA1 and CA3 regions and its response to conventional antiseizure treatments, with the aim of experimentally reproducing treatment-resistant network activity. The model was further used to investigate whether targeting IL-1-mediated inflammatory signalling and broader anti-inflammatory mechanisms could modify treatment-resistant epileptiform activity. Our findings support the concept that combining patient-derived biological material with experimental electrophysiology provides a valuable translational platform for investigating the neuroimmune mechanisms underlying FIRES/NORSE. This model is expected to contribute to a better understanding of disease mechanisms and to the preclinical evaluation of immunomodulatory therapies.

Panel 2
Sex as a Biological Variable in Scientific Research

Panel 2.1: The Importance of Sex in Scientific Research: Fundamental Concepts and Current Perspectives
Aysen Cakir
Department of Physiology, Faculty of Medicine, Bursa Uludag University, Bursa, Türkiye

Sex is a fundamental biological variable that influences physiological and pathological processes, disease development and responses to treatment. Nevertheless, research has predominantly been conducted using a single sex, most commonly males, for many years. This practice has resulted from scientific and historical factors, including the assumption that hormonal cycles would increase variability and affect study outcomes, widespread beliefs that including both sexes would increase sample size and costs, and historical regulatory approaches that restricted the participation of women of reproductive age in clinical research. In this panel, the fundamental principles of the Sex as a Biological Variable (SABV) approach will be addressed, and the reasons why sex was neglected in research for many years will be evaluated from a historical perspective. In addition, some common misconceptions that continue to influence research design and the interpretation of findings will be discussed. Among these, misconceptions such as the belief that including both sexes in a study necessarily doubles the sample size and costs will be evaluated through current examples. In the final part of the panel, the scientific, ethical and economic consequences of not considering sex in research design will be addressed. Disregarding sex may lead to reduced reproducibility, limited clinical translatability (translational validity) of findings, inefficient use of research resources and the overlooking of clinically important biological mechanisms. Furthermore, insufficient evaluation of drug efficacy and safety in both sexes may also limit the development of precision and personalized medicine approaches. Finally, within the framework of current SABV approaches adopted by international funding organizations and scientific journals, how the systematic consideration of sex in research strengthens scientific rigor, reliability, translational impact and more inclusive scientific research will be discussed.

Panel 2.2: Integrating Sex into Research: Experimental Design, Data Analysis, and Reporting
Sueda Tuncak
Department of Physiology, Faculty of Medicine, Bursa Uludag University, Bursa, Türkiye

With the growing recognition of the importance of sex as a biological variable (SABV), many researchers have begun to include both sexes in their studies. However, including sex in research does not, by itself, mean that it has been scientifically and meaningfully integrated into the research process. A key challenge facing researchers today is not whether sex should be included in research, but how it should be appropriately integrated across different stages of the research process. When both sexes should be included in a study, how the research objective influences experimental design and sample size planning, which statistical approaches should be used to evaluate sex-related effects, and how the resulting findings should be reported remain important methodological questions. In this part of the panel, the key methodological approaches that should be considered when integrating SABV into research will be addressed. First, how the research question should guide experimental design will be discussed; methodological differences between exploratory studies aimed at identifying potential sex-related effects and hypothesis-driven studies designed to test sex differences or treatment × sex interactions will be explained. In addition, common concerns regarding hormonal variability and variation in females will be evaluated in light of current scientific evidence, and important points to consider when including females in study design will be highlighted. Finally, how choices regarding statistical analysis may influence the interpretation of sex-related findings will be addressed. In particular, the potential limitations of pooling data across sexes, including sex in the model solely as a covariate, or using analytical approaches that do not evaluate sex-dependent interactions will be discussed. Current recommendations for the transparent reporting of sex-related findings will be summarized, and key methodological considerations throughout research design, analysis, and reporting will be evaluated within the context of different types of research.

Panel 2.3: SABV in Türkiye: Current Status, Needs, and Future Perspectives in Physiology Research
Nevzat Kahveci
Department of Physiology, Faculty of Medicine, Bursa Uludag University, Bursa, Türkiye

Despite the growing international recognition of Sex as a Biological Variable (SABV), systematic information regarding the extent to which this approach has been adopted in physiology research in Türkiye remains quite limited. Identifying current practices, the barriers encountered by researchers, and educational needs constitutes a first step toward supporting the meaningful integration of SABV into research. Findings from a national survey conducted among physiologists with the support of the Turkish Physiological Sciences Association (TFBD) will be presented. The survey was designed to assess researchers’ perspectives on SABV, how sex is incorporated into research design, data analysis, and reporting processes, and the challenges encountered in practice. The findings will provide the first general assessment of SABV-related practices and current needs in physiology research in Türkiye. Finally, strategies for more effectively integrating the SABV approach into physiology research and education will be discussed in light of the findings. In this context, training opportunities, the integration of SABV principles into undergraduate and postgraduate education programs, support for early-career researchers, and the role of TFBD in promoting this approach will be addressed. The aim is to bridge international developments and national needs and to contribute to the development of a research culture in Türkiye in which sex is systematically considered as a biological variable in physiology research.

Panel 3
Physiology and Gerophysiology Perspectives on Longevity Medicine

Panel 3.1: Extending Healthspan: The Interaction Between the Biology of Ageing and Everyday Lifestyle
Fahri Saatcioglu
Department of Biosciences, Oslo University, Oslo, Norway

Over the past century, medicine has nearly doubled human lifespan. Yet the years added to life have increased far more rapidly than the healthy life added to those years: the final decade is still too often spent in frailty, chronic disease, and loss of independence. The appropriate target, therefore, is not lifespan alone, but healthspan—the years of life spent in good health and with preserved function. In this talk, I will argue for a central premise: among the factors that individuals and health systems can realistically modify, a healthy lifestyle—how we eat, how much we move, how we sleep, breathe, and manage stress—has one of the strongest, most universal, and best-supported effects on healthspan. Importantly, lifestyle is not separate from the molecular biology of ageing; rather, it constitutes a major behavioral input that shapes this biology.
In this talk, I will integrate mechanistic, interventional, and clinical evidence linking modifiable lifestyle behaviors to the hallmarks of ageing, while critically evaluating the strength of that evidence. I will distinguish robust mechanistic and interventional findings, such as those relating to energy restriction and structured exercise, from observational data that are more susceptible to confounding and provide more limited evidence of causality. I will also highlight breathwork as an example of an accessible, zero-cost intervention acting through autonomic balance, the hypothalamic–pituitary–adrenal (HPA) axis that regulates the stress response, and inflammatory tone. Lifestyle behaviors act through many of the same biological pathways that are studied at the molecular level in ageing. Autophagy is activated by fasting, caloric restriction, and exercise. Inflammaging, the chronic low-grade inflammation associated with ageing, is shaped on a daily basis by diet, sleep, and physical activity. Energy restriction, in turn, provides some of the strongest and most consistent croOC-species evidence for extending healthspan. Slow, controlled breathing shifts autonomic balance toward parasympathetic activity, reduces physiological stress reactivity, and supports sleep and overall wellbeing. Breathwork therefore represents a simple and practical approach that can be incorporated into everyday life by almost anyone.
In conclusion, a healthy lifestyle is not separate from the biology of ageing, but a fundamental input that directly shapes it. Thus, the most powerful and broadly applicable intervention currently available to extend healthspan is not found in a medicine bottle—it is our lifestyle itself.

Panel 3.2: Aging or Simply Growing Older: Genetic, Epigenetic, and Molecular Mechanisms
Ertugrul Kilic
Department of Physiology, Faculty of Medicine, Medeniyet University, Istanbul, Türkiye

From a human physiology perspective, aging is a dynamic process that extends beyond chronological age, reflecting an organism’s capacity to adapt to stress and maintain systemic resilience. Gerophysiology examines aging through both functional decline in tissues and organs and the integrated interactions among the cellular, molecular, genetic, and epigenetic mechanisms underlying this decline. The cellular and molecular foundations of aging are characterized by genomic instability, telomere shortening, loss of proteostasis, dysregulated nutrient sensing, and reduced autophagic flux. Increased reactive oxygen species production and impaired energy metabolism resulting from mitochondrial dysfunction trigger cellular senescence. Proinflammatory factors released by senescent cells as part of the senescence-associated secretory phenotype (SASP) promote chronic, low-grade inflammation within the tissue microenvironment, termed inflammaging, disrupting physiological communication between organs. Although genetic makeup determines individual aging potential, epigenetic mechanisms primarily shape the rate and phenotype of aging. Dynamic changes in DNA methylation patterns, histone modifications, and noncoding RNA regulation modulate gene expression and function as a cellular “epigenetic clock.” Epigenetic drift, heterochromatin loss, and erosion of DNA methylation patterns disrupt cellular identity, diminish homeostatic reserve capacity, and promote the accumulation of allostatic load, thereby increasing physiological vulnerability. Drawing on current literature, this presentation will provide an integrated overview of the roles of cellular senescence, mitochondrial dynamics, and epigenetic modifications in the physiology of aging, alongside the effects of aging-associated genetic and epigenetic regulation on physiological parameters.

Panel 3.3: Chronological Age versus Biological Age: Managing Biological Age in Lifestyle and Longevity Medicine from a Clinical Physiology Perspective
Mehtap Kacar
Department of Physiology, Faculty of Medicine, Yeditepe University, Istanbul, Türkiye

While conventional medicine has traditionally emphasized disease-oriented approaches, preventive healthcare is gaining prominence. Lifestyle medicine seeks to prevent and reverse chronic diseases through evidence-based behavioural interventions addressing six pillars: sleep, nutrition, physical activity, stress management, avoidance of harmful substances, and strong social connections. Longevity medicine targets the cellular and systemic mechanisms of aging to extend healthspan. Physiologists occupy a central position at the intersection of these disciplines through their expertise in assessing systemic reserves and homeostatic capacity. In both approaches, chronological age alone is insufficient for clinical assessment of health and aging. Biological and physiological age, reflecting organ function and cellular deterioration, therefore assume greater importance. Contemporary methods for estimating biological age include nonroutine assessments, such as DNA methylation-based epigenetic clocks, omics technologies incorporating proteomic and metabolomic biomarkers, and telomere length analyses, alongside artificial intelligence-assisted clinical algorithms. Integrating these data with physiological tests of cardiovascular adaptation, metabolic flexibility, and autonomic balance yields a personalized biological age profile. Determining and longitudinally monitoring biological age is critical for detecting subclinical organ damage, predicting age-related chronic disease risk, and evaluating the effectiveness of geroprotective or lifestyle interventions. Demonstrating a reduction or stabilization in biological age during treatment serves as a key clinical outcome measure of intervention success. Drawing on current international literature, this oral presentation will delineate the conceptual boundaries between lifestyle medicine and longevity medicine, present a clinically applicable workflow for biological age assessment, and discuss physiologists’ methodological and clinical roles in this dynamic process from an integrated perspective.

Panel 3.4: Exercise in Healthy Aging: A Protective Physiological Intervention Against Aging
Emine Kilic Toprak
Department of Physiology, Faculty of Medicine, Pamukkale University, Denizli, Türkiye

The primary goal of healthy aging is not merely to extend lifespan, but to increase healthspan by preserving physiological reserve, metabolic flexibility, cognitive functions, and functional independence. Aging is accompanied by declines in cardiorespiratory and neuromuscular capacity, mitochondrial dysfunction, alterations in autophagy and proteostasis, cellular senescence, and chronic low-grade inflammation. Current evidence indicates that, beyond reducing the burden of chronic diseases, exercise is a geroprotective physiological intervention capable of modulating aging-related physiological processes at multiple levels.
The transient metabolic, mechanical, and oxidative stress induced by exercise can activate cellular adaptive mechanisms and enhance the organism’s capacity to cope with stress and maintain adaptability. Regular and appropriately structured exercise approaches support mitochondrial biogenesis and energy metabolism, improve insulin sensitivity, contribute to the maintenance of autophagy and proteostasis, and help regulate antioxidant defense mechanisms and immune responses. Exerkines released from different tissues during exercise mediate inter-organ communication and contribute to adaptive and reprogramming processes extending from the cellular to the systemic level. One contribution of exercise to healthy longevity is the preservation of physiological reserve. Age-related declines in maximal oxygen uptake and neuromuscular performance are associated with mobility limitations, frailty, and loss of functional independence. Long-term data indicate that combining aerobic activity with resistance exercise is associated with a lower risk of mortality. Accordingly, exercise prescription should not be limited to aerobic activity; aerobic exercise, resistance exercise, balance, functional, and motor-cognitive exercises should be planned in a comprehensive and individualized manner according to age, capacity, and needs. Short bouts of “exercise snacks” distributed throughout the day may complement structured exercise by reducing sedentary time and increasing daily physical activity. In conclusion, exercise, through its multifaceted effects extending from cellular and systemic adaptations to the preservation of functional capacity, represents an important physiological approach to supporting healthspan and maintaining independence in later life.

Panel 4
Skin Health and Longevity: Beyond the Surface
Panel 4.1: The Skin–Brain Axis and Its Potential Role in Healthy Aging
Nazlı Karimi Ahmadi
Department of Physiology, Faculty of Medicine, Hacettepe University, Ankara, Türkiye 

The skin is often regarded as a “mirror” of the organism, reflecting internal homeostasis, lifestyle, and environmental exposures through the visible signs of aging. However, the skin is not merely a passive barrier that reflects these changes; it is a dynamic organ that senses environmental stimuli and integrates them through neurosensory, neuroendocrine, and immune responses. Keratinocytes, melanocytes, immune cells, and cutaneous nerve endings form a complex communication network involving neuropeptides, neurotransmitters, cytokines, autocrine/paracrine signaling, and the cutaneous equivalent of the hypothalamic–pituitary–adrenal (HPA) axis. The transmission of touch, temperature, pain, and other environmental stimuli to the central nervous system through cutaneous afferents constitutes the neural component of this bidirectional skin–brain communication. In this context, the skin functions as a peripheral interface that not only senses information from the external environment but also processes it locally and contributes to systemic physiological responses. With aging, impaired barrier integrity, oxidative stress, chronic low-grade inflammation, and alterations in neuroendocrine signaling may reshape this communication network. Growing experimental evidence suggests that changes in skin-derived inflammatory mediators, stress hormones, neurotransmitters, and neurotrophic factors such as brain-derived neurotrophic factor (BDNF) may be associated with systemic homeostasis, hippocampal plasticity, and cognitive function. However, the causal contribution of these mechanisms to healthy aging in humans has not yet been fully established. This perspective encourages the consideration of skin aging not merely as a cosmetic outcome, but as a systemic process associated with the organism’s adaptive capacity to environmental stressors and physiological resilience. This presentation will discuss the fundamental physiological components of the skin–brain axis, age-related alterations in neuroendocrine, immune, and sensory communication pathways, and the potential contribution of maintaining skin homeostasis to healthy aging in light of current evidence.

Panel 4.2: Wound Healing: From Skin Injury to Systemic Adaptation
Okan Arihan
Department of Physiology, Faculty of Medicine, Hacettepe University, Ankara, Türkiye 

The skin is a dynamic organ that not only serves as the primary barrier protecting the body from the external environment but also senses environmental stimuli and generates a robust biological response to injury. Following injury, tissue integrity is restored through the coordinated processes of hemostasis, inflammation, proliferation, and remodeling. Limited and controlled tissue injury may stimulate inflammatory signaling, growth factors, cellular proliferation, collagen synthesis, antioxidant defenses, and extracellular matrix remodeling. Therefore, microneedling, radiofrequency-assisted microneedling, acupuncture, dry needling, and similar procedures that create limited micro-injuries in the skin are important not only in terms of local regeneration but also for understanding the adaptive responses of the organism to controlled stimuli. The local inflammatory response induced by a minor skin injury can be considered in the context of its interactions with the neuroendocrine, immune, and metabolic systems. In this regard, signaling molecules released during tissue repair, oxidative stress responses, stress hormones, and immune mechanisms may play a role not only in wound closure but also in the organism’s capacity to adapt to environmental stressors. However, the intensity, duration, and frequency of the stimulus are critical. Injury that exceeds the skin’s repair capacity or is continuously repeated may result in chronic inflammation, oxidative stress, fibrosis, pigmentary changes, and cellular senescence. Tattooing, on the other hand, remains a subject of debate because, the prolonged persistence of pigments in the dermis may constitute a distinct and persistent biological stimulus. This presentation will examine the effects of skin injury extending from local repair to systemic adaptation, addressing the different consequences of controlled and excessive injury and discussing the potential relevance of these processes to healthy aging, organismal resilience, and longevity.

Panel 4.3: Exercise, Skin Health, and Longevity
Ahmet Onur Dastan
Department of Physiology, Faculty of Medicine, Hacettepe University, Ankara, Türkiye 

Exercise has systemic and metabolic therapeutic effects on the skin. Research indicates that prolonged physical inactivity impairs cutaneous microcirculation, leading to endothelial damage and decreased vasodilation. In contrast, regular exercise prevents endothelial damage, thereby reversing age-related nitric oxide (NO)-mediated endothelial dysfunction. Exercise also positively impacts the mechanical and structural properties of the skin. Regular exercise increases the skin's stretching capacity and helps maintain its elastic structure, rendering it resistant to sagging. While both aerobic and resistance training improve skin elasticity and upper dermal structure, resistance exercise plays a specific role in increasing dermal thickness. Resistance training decreases the levels of circulating inflammatory factors, thereby stimulating the expression of extracellular matrix genes such as biglycan and chondroitin sulfate synthase 1 in fibroblasts. Growth hormone release stimulated by resistance exercise also activates fibroblasts, supporting collagen synthesis. Endurance exercises, on the other hand, increase interleukin-15 (IL-15) release from skeletal muscle, stimulating mitochondrial biogenesis in skin fibroblasts; this mechanism results in increased cell proliferation and collagen synthesis. Exercise is a powerful physiological intervention that supports healthy longevity. Regular physical activity and high cardiorespiratory fitness levels significantly reduce all-cause mortality. Structured exercise programs significantly decrease biomarkers of senescence. Endurance training and high-intensity interval training (HIIT) increase telomerase activity and lengthen telomeres in mononuclear cells, slowing down aging at the cellular level. Furthermore, exercise optimizes mitochondrial functions, stimulates autophagy, and protects the body from the adverse effects of aging by establishing communication across multiple organ systems via secreted "exerkines.

Panel 4.4: Dermal Micro- and Nanoplastic Exposure: Effects on Skin Aging and Healthy Longevity
Asli San Dagli Gul
Department of Physiology, Faculty of Medicine, Hacettepe University, Ankara, Türkiye 

The skin is a fundamental barrier that protects the human body against environmental factors, yet it is also affected by various chemicals to which it is exposed. One of the key determinants of healthy longevity is reducing exposure to environmental stressors throughout life and thereby maintaining tissue homeostasis. Microplastics and nanoplastics, which are frequently encountered in daily life, are primarily taken up through the digestive and respiratory routes, but they may also threaten human health through dermal exposure. The extent to which plastic particles penetrate the body through the skin depends on particle size, chemical solubility, and skin integrity. Microplastics larger than 1 micrometer cannot penetrate an intact skin barrier. In contrast, nanoplastics ranging from 20 to 200 nanometers may penetrate the upper layers of the skin through hair follicles, sweat glands, and damaged skin tissue. Some nano-sized synthetic polymers found in cosmetics and personal care products may also pass directly into the bloodstream. In addition, harmful chemicals such as flame retardants and plasticizers contained in some plastics may dissolve in human sweat and subsequently enter the bloodstream through the skin. Exposure to bisphenols and phthalates in particular, can lead to endocrine-disrupting effects, oxidative stress, and chronic inflammation. Chronic exposure to nanoplastics has been shown to cause DNA damage, accelerate the aging process, and potentially contribute to carcinogenesis. Microplastics and nanoplastics may exert harmful effects not only through their intrinsic properties but also through their role as “Trojan horses,” carrying heavy metals and organic and inorganic environmental pollutants. This is primarily attributed to their high surface-to-volume ratio and high adsorption capacity. Taken together, these effects indicate that the skin may serve as a potential gateway through which environmental pollutants enter the body. Prolonged exposure to microplastics and nanoplastics may trigger these processes, thereby accelerating the aging process and adversely affecting healthy lifespan. Therefore, measures should be taken at both the individual and industrial levels to minimize, from a healthy longevity perspective, the harmful effects of micro- and nanoplastics absorbed through the skin and the chemicals associated with these particles.
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OC-01
Rupatadine Ameliorates Acute Kidney Injury in a Rat Model of Renal Ischemia-Reperfusion
Leyla Beytur1, Guldeniz Sekerci̇2, Samet Oz3, Tuba Keski̇n2, Asli Taslidere4, Suat Tekin2
1Department of Anatomy, Faculty of Medicine, Inonu University, Malatya, Türkiye
2Department of Physiology, Faculty of Medicine, Inonu University, Malatya, Türkiye
3Department of Veterinary Medicine, Vocational School of Health Services, Osmaniye Korkut Ata University, Osmaniye, Türkiye
4Department of Histology and Embryology, Faculty of Medicine, Inonu University, Malatya, Türkiye
AIM: Renal ischemia-reperfusion (I/R) injury causes transient reduction in blood flow, leading to acute kidney injury (AKI). Rupatadine (Rup), an H1 and PAF receptor antagonist antihistamine, exhibits anti-inflammatory and antioxidant properties. This study investigated the effects of Rup on renal function, oxidative stress, inflammation, and tissue damage in an AKI rat model.
METHODS: Forty male Sprague-Dawley rats were divided into four groups: control, I/R, Rup-3 (3 mg/kg), and Rup-6 (6 mg/kg) (n=10). Except for the control group, all animals underwent 45-minute bilateral renal ischemia followed by 24-hour reperfusion. Rup was administered via oral gavage 1 hour prior to ischemia. At the end of the experiment, animals were sacrificed, and blood and kidney tissues were collected. Serum levels of tumor necrosis factor-alpha (TNF-α), interleukin (IL)-1β, IL-6, IL-10, IL-18, creatinine, blood urea nitrogen (BUN), cystatin C (Cys-C), kidney injury molecule-1 (KIM-1), and neutrophil gelatinase-associated lipocalin (NGAL) were measured. Renal tissue levels of malondialdehyde (MDA), superoxide dismutase (SOD), catalase (CAT), glutathione (GSH), KIM-1, and NGAL were also determined. Histopathological and immunohistochemical examinations were performed. Data were analyzed using SPSS software with Bonferroni-corrected Mann-Whitney U test.
RESULTS: Rup treatment significantly reduced serum TNF-α, IL-1β, IL-6, IL-18, creatinine, BUN, Cys-C, KIM-1, and NGAL levels compared to the I/R group (p<0.05), while increasing IL-10 levels (p<0.05). In renal tissue, Rup significantly decreased MDA levels (p<0.05) and increased GSH, SOD, and CAT enzyme activities (p<0.05). Tissue KIM-1 and NGAL levels were also significantly reduced (p<0.05). Furthermore, Rup administration markedly improved histopathological damage (p<0.0001) and suppressed caspase-3 expression (p<0.0001) compared to the I/R group.
CONCLUSIONS: The higher Rup dose, demonstrated superior protective effects compared to the lower dose. Rupatadine appears to exert renoprotective effects against I/R-induced AKI through anti-inflammatory and antioxidant mechanisms. 
Funded by Inonu University Scientific Research Projects Unit (TDP-2025-4317).
Keywords: Acute kidney injury, Antiinflammatory, Antioxidant, Ischemia-reperfusion, Rupatadine

OC-02
PANoptosis-Related Renal Response in Isoproterenol-Induced Myocardial Infarction: The Modulatory Effect of Spexin
Aylin Adıguzel Yigit1, Busra Sen Halicioglu2, Esma Iscel3, Burcin Altinbas1
1Department of Physiology, SANKO University Faculty of Medicine, Gaziantep, Türkiye,
2Department of Histology and Embryology, Gaziantep University Faculty of Medicine, Gaziantep, Türkiye
3Department of Histology and Embryology, SANKO University Faculty of Medicine, Gaziantep, Türkiye
AIM: Myocardial infarction (MI) may affect renal tissue through hemodynamic, neurohormonal, and inflammatory mechanisms. This study investigated renal histomorphology, PANoptosis-related cell death markers, and the potential protective effects of spexin treatment in isoproterenol-induced MI.
METHODS: Twenty-four adult male Sprague-Dawley rats (3–6 months, 250–350 g) were divided into control (saline+saline), isoproterenol (ISO)+saline, ISO+spexin 35 µg/kg, and ISO+spexin 70 µg/kg groups (n=8). MI was induced by two subcutaneous injections of ISO (100 mg/kg) at 24-hour intervals and confirmed by electrocardiography and serum cardiac biomarkers. Following model confirmation, spexin was administered intraperitoneally for seven days starting on day 3. On day 10, kidney tissues were examined by hematoxylin-eosin staining. Cleaved caspase-3, phosphorylated mixed lineage kinase domain-like pseudokinase (p-MLKL), and NLR family pyrin domain containing 3 (NLRP3) immunoreactivities were evaluated using histochemical scores (H-scores). H-scores were analyzed using Kruskal-Wallis and Dunn’s multiple-comparison tests.
RESULTS: Control kidneys exhibited normal glomeruli and Bowman’s spaces, with preserved tubular epithelial integrity. The ISO+saline group showed tubular degeneration and dilatation, widened Bowman’s spaces, glomerular shrinkage, and inflammatory infiltration. These alterations were attenuated in spexin-treated groups, with partial restoration of tubular epithelial integrity. Cleaved caspase-3, p-MLKL, and NLRP3 immunoreactivities were increased in the ISO+saline group, with significantly higher H-scores than controls (p<0.05). Both spexin doses reduced these immunoreactivities, with significantly lower H-scores than the ISO+saline group (p<0.05). Histopathological improvement was observed at both spexin doses, supporting a protective effect against renal injury associated with MI in rats.
CONCLUSIONS: Isoproterenol-induced MI was accompanied by renal structural damage and concurrent apoptosis-, necroptosis-, and pyroptosis-related alterations, consistent with a PANoptotic response. Spexin attenuated these changes, suggesting potential renoprotective effects within the cardiorenal axis following MI.
Kidney tissues were obtained within the scope of SANKO University BAP, with approval from Gaziantep University HADYEK (No: 2026/24, Protocol No: 511).
Keywords: Myocardial infarction, PANoptosis, Spexin, Kidney

OC-03
Next-Generation Glucagon-Like Peptide-1 Analog Ecnoglutide Preserves Renal Function in Experimental Renal Ischemia/Reperfusion Injury
Leyla Beytur1, Samet Oz2, Cigdem Tekin3, Guldeniz Sekerci4, Suat Tekin4
1Department of Anatomy,  Faculty of Medicine, Inonu University, Malatya, Türkiye
2Department of Veterinary, Vocational School of Health Services, Osmaniye Korkut Ata University, Osmaniye, Türkiye
3Department of Health Care Services, Vocational School of Health Services, Inonu University, Malatya, Türkiye
4Department of Physiology, Faculty of Medicine Inonu University, Malatya, Türkiye
AIM: Renal ischemia/reperfusion (I/R) injury is a major cause of acute kidney injury, primarily mediated by oxidative stress and inflammation. This study investigated protective effects of the next-generation GLP-1 analog ecnoglutide on renal function, oxidative stress, inflammation, and kidney injury biomarkers in rats with experimental renal I/R injury.
METHODS: 40 male Wistar Albino rats (ethical approval: 2025/10-8) were randomly assigned to sham, I/R, Ecno-0.1, and Ecno-1 groups (n=10/group). Ecno groups received ecnoglutide (0.1 or 1 mg/kg, intraperitoneally) 60 min before ischemia, while the I/R group received saline. One hour after treatment, bilateral renal ischemia was induced for 45 min followed by 24 h reperfusion, except in sham. Animals were decapitated after reperfusion. Serum blood urea nitrogen (BUN), creatinine, cystatin C (Cys-C), interleukin (IL)-1β, IL-6, IL-10, IL-18, tumor necrosis factor-α (TNF-α), kidney injury molecule-1 (KIM-1), and neutrophil gelatinase-associated lipocalin (NGAL) levels were measured by ELISA. Renal malondialdehyde (MDA) and glutathione (GSH) levels and superoxide dismutase (SOD) and catalase (CAT) activities were assessed spectrophotometrically, and KIM-1 and NGAL levels by ELISA. Normality was assessed using the Shapiro-Wilk test; group comparisons were performed using one-way ANOVA followed by Tukey's test (p<0.05).
RESULTS: Elevated serum BUN, creatinine, Cys-C, IL-1β, IL-6, IL-18, TNF-α, KIM-1, and NGAL and renal MDA, KIM-1, and NGAL in the I/R group were significantly reduced in Ecno groups. Serum IL-10 and renal GSH, SOD, and CAT, which were decreased in the I/R group, were significantly increased in Ecno groups (p<0.05).
CONCLUSIONS: Our findings demonstrate that ecnoglutide, a next-generation GLP-1 analog, may preserve renal function following renal I/R injury by attenuating oxidative stress and inflammation, highlighting its potential as promising therapeutic agent for treatment of acute kidney injury.
Funded by the Scientific and Technological Research Council of Türkiye (TUBITAK), 1002-A Rapid Support Program (Project No. 225S546).
Keywords: Acute kidney injury, Ecnoglutide, Inflammation, Ischemia/reperfusion, Oxidative stress

OC-04
Effects of Asiatic Acid on Nuclear Receptor Coactivator 4/Ferritin Heavy Chain 1-Mediated Ferritinophagy and Glutathione Peroxidase 4-Associated Ferroptosis in Myocardial Ischemia/Reperfusion Injury
Zeynep Ozdemir1, Merve Yilmaz Bozoglan2, Ibrahim Halil Kenger3, Engin Sahna4
1Department of Pharmacology, Faculty of Pharmacy, Firat University, Elazig, Türkiye
2Department of Medical Pharmacology, Faculty of Medicine, Firat University, Elazig, Türkiye
3Department of Medical Genetics, Faculty of Medicine, Gaziantep Islam Science and Technology University, Gaziantep, Türkiye
4Department of Medical Pharmacology, Faculty of Medicine, Dokuz Eylul University, Izmir, Türkiye
AIM: Myocardial ischemia/reperfusion (I/R) injury involves cardiomyocyte death associated with reactive oxygen species, disrupted iron homeostasis, and lipid peroxidation. Reduced glutathione peroxidase 4 (GPX4), a key ferroptosis suppressor, promotes lipid hydroperoxide accumulation, while nuclear receptor coactivator 4 (NCOA4)- and ferritin heavy chain 1 (FTH1)-associated ferritinophagy may increase free iron and ferroptosis. Asiatic acid (AA), a pentacyclic triterpene from Centella asiatica, has antioxidant, anti-inflammatory, and cardioprotective properties. This study investigated the effects of AA on the NCOA4/FTH1-mediated ferritinophagy and GPX4-associated ferroptosis axis in myocardial I/R injury.
METHODS: Following approval by the Firat University Local Ethics Committee for Animal Experiments (Session No. 2024/12-12), 50 male Sprague–Dawley rats were divided into five groups (n=10/group): Sham, Sham+AA, I/R, I/R+acute AA, and I/R+prophylactic AA. Myocardial I/R was induced by 30 min of left coronary artery occlusion followed by 120 min of reperfusion. AA was administered at 75 mg/kg via jugular infusion 30 min before ischemia in the acute group and at 100 mg/kg/day by oral gavage for 7 days in the prophylactic group. Cardiac NCOA4 and FTH1 levels were determined by Western blotting and GPX4 by ELISA. Normality was assessed by Shapiro–Wilk test; group differences were analyzed by one-way ANOVA with Tukey’s test (p<0.05).
RESULTS: Compared with Sham, I/R increased NCOA4 and FTH1 and decreased cardiac GPX4 levels (p<0.05). Both acute and prophylactic AA further increased NCOA4 and FTH1 versus I/R (p<0.0001), whereas GPX4 increased significantly only with prophylactic AA (p=0.0081).
CONCLUSIONS: Myocardial I/R-induced alterations in ferritin metabolism were accompanied by GPX4 depletion. AA-induced increases in NCOA4 and FTH1 suggest modulation of ferritinophagy-associated iron metabolism, while prophylactic AA-induced GPX4 elevation may strengthen anti-ferroptotic defenses.
Funded by The Scientific and Technological Research Council of Türkiye (TUBITAK) under the 1001-CABA Project (Grant No. 323S524).
Keywords: Ischemia/reperfusion, Asiatic acid, Ferroptosis, Ferritinophagy
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Investigation of the Cytotoxic Effects of Morchella esculenta (L.) Pers. Methanolic Extract on Human Neuroblastoma and Hepatocellular Carcinoma Cell Lines
Hande Yuce1, Ridvan Ozgen2, Dilan Askin Ozek3, Ismet Gurhan2, Turan Arabaci2, Songul Unuvar1, Suleyman Sandal4
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3Department of Pharmaceutical Toxicology, Faculty of Pharmacy, Firat University, Elazig, Türkiye
4Department of Physiology, Faculty of Medicine Inonu University, Malatya, Türkiye
AIM: Morchella esculenta (L.) Pers. is an edible mushroom of the Morchellaceae family with potential anticancer properties attributed to its bioactive compounds. However, its effects on different cancer cell lines remain insufficiently investigated, particularly in human neuroblastoma (SH-SY5Y) and hepatocellular carcinoma (HepG2) cells. This study aimed to evaluate the cytotoxic effects of M. esculenta methanolic extract on SH-SY5Y and HepG2 cell lines and to assess its potential anticancer activity.
METHODS: The collected M. esculenta samples were subjected to maceration with methanol to obtain a methanolic extract. SH-SY5Y and HepG2 cells were treated with increasing concentrations of the M. esculenta extract (0.0625, 0.125, 0.25, 0.5, 1, 2, 3, and 4 mg/mL) for 24 and 48 h. Cell viability was assessed using the MTS assay, and the half-maximal inhibitory concentration (IC50) values were calculated using GraphPad Prism 8 software. Statistical analyses were performed using SPSS software.
RESULTS: M. esculenta extract exhibited concentration- and time-dependent cytotoxic effects in SH-SY5Y and HepG2 cells. The IC₅₀ values in SH-SY5Y cells were determined to be 1.79 ± 0.19 mg/mL and 1.26 ± 0.14 mg/mL after 24 and 48 h of exposure, respectively, whereas the corresponding values in HepG2 cells were 4.27 ± 0.71 mg/mL and 0.96 ± 0.09 mg/mL, respectively. After 24 h of exposure, the IC₅₀ value in HepG2 cells was significantly higher than that in SH-SY5Y cells (p<0.0001). Furthermore, in HepG2 cells, the IC₅₀ value after 48 h of exposure was significantly lower than that observed after 24 h (p <0.0001). The lowest IC₅₀ value was observed in HepG2 cells after 48 h of exposure.
CONCLUSIONS: M. esculenta extract exhibited in vitro cytotoxic effects on SH-SY5Y and HepG2 cells. However, further studies including healthy cell lines are required to determine whether this effect is specific to cancer cells.
Keywords: Cytotoxic activity, HepG2, Morchella esculenta, SH-SY5Y
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Evaluation of Mechanopharmacological Treatment in Gastric Ulcer Induced by Pyloric Ligation in Rats
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AIM: Peptic ulcer is an increasingly important global health issue. While Helicobacter pylori, NSAID use, stress, and alcohol are main etiological factors, mechanical stress factors like luminal distension and increased hydrostatic pressure play an independent role in ulcer pathogenesis. This study investigates the protective effects and mechanisms of GsMTx4, a specific Piezo1 blocker, in a pyloric ligation (PL)-induced mechanical stress gastric ulcer model, targeting the Piezo1 ion channel.
METHODS: Male Wistar albino rats (200-250 g) were randomly divided into six groups (n=10): control, sham, PL (ulcer), 100 µg/kg GsMTx4+PL, 1 mg/kg GsMTx4+PL, and 30 mg/kg Omeprazole+PL. Agents were administered orally one hour before PL, and rats were sacrificed four hours later. Gastric juice volume, pH, acidity, and pepsin were measured. Tissues were evaluated via histopathological, immunohistochemical, immunofluorescent, western blot, and mRNA analyses. Statistical analysis utilized ANOVA or Kruskal-Wallis H tests (p<0.05).
RESULTS: While GsMTx4 did not significantly alter gastric acid parameters, it markedly suppressed elevated pepsin activity in the PL group (p<0.05). GsMTx4 (1 mg/kg) significantly reduced TNF-α and IL-1β while increasing eNOS levels (p<0.05). Furthermore, it normalized PL-induced Piezo1 mRNA and protein expressions to basal levels (p<0.05). GsMTx4 also attenuated apoptosis by lowering Bax scores (p<0.05), restored mechanically impaired PTGES2 expression (p<0.05), and upregulated cytoprotective EP4 receptors (p<0.05). Finally, key inflammatory cascade proteins (total NF-κBp65, p-IKKβ, and p-NFAT) were strongly suppressed (p<0.05).
CONCLUSIONS: The Piezo1 channel acts not merely as a passive pressure sensor, but as an active proinflammatory signaling center regulating apoptosis and prostaglandin synthesis. The omeprazole-like protection provided by GsMTx4 in mechanical ulcers emphasizes that a novel "mechanopharmacology" concept can be a strong therapeutic alternative for mechanical damage-related pathologies.
Funded by the Scientific and Technological Research Council of Türkiye (TUBITAK) under project number 124S216.
Keywords: Gastric ulcer, Piezo1, GsMTx4, Inflammation
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AIM: Ethanol-induced gastric injury is characterized by oxidative stress and inflammation. N-lactoyl-phenylalanine (Lac-Phe) is an exercise-inducible signaling metabolite formed from lactate and phenylalanine, with reported anti-inflammatory effects. This study aimed to evaluate the gastroprotective effects of Lac-Phe against ethanol-induced acute gastric injury.
METHODS: Male Sprague-Dawley rats (n=28) were divided into control, ethanol, ethanol+Lac-Phe, and ethanol+omeprazole groups. Lac-Phe (0.2 mg/kg, i.p.) and omeprazole (20 mg/kg, oral) were administered for seven days. Following 24 h of fasting, gastric injury was induced with ethanol (5 mL/kg, oral). One hour later, the stomachs were evaluated macroscopically and histopathologically. Gastric malondialdehyde (MDA), superoxide dismutase (SOD), interleukin-6 (IL-6), and tumor necrosis factor-alpha (TNF-α) levels were measured by ELISA. Ethical approval was obtained from the Sakarya University Local Ethics Committee for Animal Experiments (09 January 2026, No. 01). Data were analyzed using ANOVA followed by the Bonferroni test, while histopathological scores were analyzed using the Kruskal-Wallis test followed by Dunn’s test. Data are presented as mean±standard error of the mean. p<0.05 was considered statistically significant.
RESULTS: Compared with the ethanol group (22.73±1.41%), lesion area was lower in the Lac-Phe (12.64±1.84%, p<0.01) and omeprazole (14.12±2.11%, p<0.05) groups. The increased histopathological damage observed in the ethanol group was reduced in the Lac-Phe and omeprazole groups (p<0.05). In the ethanol group, MDA (4.11±0.39), IL-6 (6.73±0.63), and TNF-α (71.76±7.67) levels were higher than those in the control group (p<0.05–0.001), whereas SOD (3.06±0.42) was lower (p<0.05). Compared with the ethanol group, MDA (p<0.001), IL-6 (p<0.05), and TNF-α (p<0.05) levels were lower, while SOD levels were higher (p<0.05) in the Lac-Phe and omeprazole groups.
CONCLUSIONS: Lac-Phe pretreatment attenuated ethanol-induced acute gastric mucosal injury, suppressed oxidative damage and pro-inflammatory cytokine levels, and increased antioxidant SOD levels. Lac-Phe appeared to exert effects similar to those of omeprazole, suggesting that it may have gastroprotective potential.
Keywords: Gastric ulcer, Inflammation, N-Lactoyl-Phenylalanine, Oxidative stress,
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AIM: This study aimed to investigate the effects of xanthinosine-loaded targeted nanofibers on tumour development, inflammation and apoptosis in an azoxymethane/dextran sulfate sodium (AOM/DSS)-induced experimental colon cancer model. Xanthinosine was delivered via a nanofiber carrier system targeted to colon tumour tissue.
METHODS: Wistar albino rats were divided into nine groups (n=10): control, empty carrier, AOM/DSS, free xanthinosine (8, 16, 32 mg/kg, p.o) and treatment groups targeted xanthinosine (8, 16, 32 mg/kg, p.o). The study lasted 14 weeks. For tumour induction, a weekly single dose of AOM (10 mg/kg, i.p) was given in weeks 1 and 2, followed by 3% and 2% DSS in drinking water in weeks 4 and 12, respectively; treatment groups received oral xanthinosine over 14 weeks. Tumour development was assessed by histopathological scoring, proliferation and p53 immunoreactivity by immunohistochemistry, and oxidative damage, inflammation, ferroptosis and apoptosis parameters by ELISA, qRT-PCR and Western blot. Data were analysed with the Kruskal-Wallis test. The study was approved by the Local Animal Experiments Ethics Committee (approval no. 2024/03-02).
RESULTS: In the AOM/DSS group, the histopathological lesion score (2.40), Ki-67 proliferation index and p53 immunopositivity increased markedly compared with the control and empty-carrier groups (p<0.001); MDA (p=0.014), TNF-alpha (p=0.020), IL-6 (p=0.003), IL-22 (p=0.004) and COX-2 (p=0.040) rose while GPX activity decreased (p=0.016). Targeted xanthinosine dose-dependently reduced the histopathological score (1.18 at 32 mg/kg), Ki-67 and p53 immunopositivity (p<0.001). It also lowered SLC7A11 protein levels, nuclear factor kappa B (p=0.025) and inflammatory cytokine levels, and shifted the BAX/BCL2 ratio towards apoptosis. No lesions were observed in healthy groups given xanthinosine alone.
CONCLUSIONS: Targeted xanthinosine reduces tumour development, proliferation and inflammation and promotes apoptosis in the AOM/DOC-induced colon cancer model. These findings demonstrate that the compound exerts antitumour, anti-inflammatory and pro-apoptotic effects.
Funded by TUBITAK (Project no: 223O586).
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AIM: Sepsis is characterized by a dysregulated host response to infection accompanied by acute organ dysfunction. The liver plays a central role in sepsis-associated multiple organ dysfunction. Klotho protein has anti-inflammatory properties. This study aimed to evaluate the potential protective effect of Klotho on liver histopathological damage in an experimental sepsis model.
METHODS: Sepsis was induced by cecal ligation puncture (CLP) in twenty-eight 8-week-old male Balb/c mice. Animals were divided into four groups (control, sham, sepsis, and sepsis + Klotho; n=7/group). One animal in the sepsis group died; therefore, histopathological evaluation was performed in 6 animals. The sepsis + Klotho received 0.03 mg/kg recombinant human Klotho protein subcutaneously 1 hour after CLP, with 3 doses administered at 24-hour intervals. Liver damage was evaluated by hematoxylin-eosin staining. Groups were compared using the Kruskal-Wallis, followed by Dunn’s multiple comparison when appropriate. The study was approved by the Canakkale Onsekiz Mart University Animal Experiments Local Ethics Committee (decision no. 2026/02-12).
RESULTS: Liver architecture was largely preserved in the control and sham, with median histopathological damage scores of 3 (1–4) and 4 (3–4), respectively. In the sepsis, vacuolization (p=0.0243), necrosis (p=0.0003), inflammatory infiltration (p=0.0025), and congestion (p=0.0024) increased compared with the control; the median damage score was 10 (9–12). Marked disruption, microthrombi, fibrin deposits were also observed. In the sepsis + Klotho, the median histopathological damage score was 8 (6–9), showing a numerical decrease compared with the sepsis, although the difference wasn’t statistically significant. Vacuolization and necrosis scores didn’t differ significantly from the control.
CONCLUSIONS: Experimental sepsis caused marked histopathological liver damage, while Klotho treatment showed a trend toward reduced damage and may have a partial protective effect on histopathological parameters.
Funded by the Scientific Research Projects Coordination Unit of Canakkale Onsekiz Mart University (Project No: TDK-2026-5682).
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AIM: High-fat diet (HFD) can cause chronic low-grade systemic inflammation and neuroinflammation, impairing metabolic and behavioral parameters. Although the anti-inflammatory effects of the P2X7 receptor antagonist brilliant blue G (BBG) are known, its effects on HFD-induced metabolic and neurobehavioral changes remain unclear. This study aimed to investigate the effects of BBG on metabolic and neurobehavioral parameters in HFD-fed rats.
METHODS: Following ethics approval (02/26), 28 male, 8-week-old Sprague-Dawley rats were randomized into control (n=11), HFD (n=8), and HFD+BBG (n=9) groups. Both HFD groups received a diet with 60% of calories from fat for 8 weeks. The HFD+BBG group also received 50 mg/kg BBG intraperitoneally daily for the last two weeks. Body weight change was monitored. At week 8, memory was assessed via passive avoidance and novel object recognition tests; locomotor activity and anxiety-like behavior were assessed via open field and hole-board tests. After sacrifice, epididymal and perirenal fat were weighed. Data were analyzed using one-way ANOVA with Tukey post-hoc tests.
RESULTS: Percentage body weight change was significantly higher in HFD than control (p<0.05). In the hole-board test, head-dips significantly increased in HFD versus control, and freezing duration significantly increased in HFD versus other groups (p<0.05). No differences were found in memory tests. In the open field test, distance and speed significantly increased in HFD+BBG versus control (p<0.05). Center entries and time in center were significantly higher in HFD versus control (p<0.05; p<0.01). Epididymal fat significantly increased in both HFD and HFD+BBG versus control (p<0.01; p<0.001). Perirenal fat was also higher in both groups versus control (p<0.001; p<0.01).
CONCLUSIONS: HFD increased anxiety-like behavior via elevated freezing, while enhancing some exploratory behavior in open field and hole-board tests. BBG increased locomotor activity by raising distance and speed. Findings suggest HFD and P2X7 antagonism exert divergent effects on locomotor, exploratory, and anxiety-like behavior.
Keywords: Metabolic inflammation, High-fat diet, Neuroinflammation, P2X7 receptor, Brilliant Blue G
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AIM: This study investigated the effects of melatonin receptor agonist ramelteon on body weight, food intake, and serum insulin, leptin, and ghrelin levels in rats fed standard chow (SC) or a high-fat diet (HFD).
METHODS: Ninety-six 22-day-old male Sprague-Dawley rats were used in the study (ethics committee approval: 2024/16-2). The animals were fed either SC or HFD for 12 weeks. Each dietary group was divided into four subgroups: control, sham, Ram-1, and Ram-3 (n=12/group). At the end of the 12-week feeding period, naso-anal length was measured and Lee index was calculated. In the 13th week, osmotic mini-pumps containing saline for sham groups and ramelteon at doses of 1 and 3 mg/kg for Ram-1 and Ram-3 groups, respectively, were implanted intraperitoneally. Ramelteon was continuously infused for 14 days. Body weight and food intake were recorded daily during infusion period. At the end of the infusion, the animals were decapitated, and serum insulin, leptin, and ghrelin levels were measured by ELISA. Group comparisons were performed using one-way analysis of variance followed by Tukey’s multiple comparison test. Statistical significance was set at p<0.05.
RESULTS: After 12 weeks, body weight and Lee index were significantly higher in HFD-fed rats than in SC-fed rats (p<0.05). Control and sham subgroups did not differ in either dietary model (p>0.05). Ram-1 and Ram-3 reduced body weight, food intake, and serum ghrelin, while increasing serum insulin and leptin compared with control and sham (p<0.05).
CONCLUSIONS: Ramelteon reduced food intake by shifting the leptin-ghrelin balance toward an anorexigenic profile and modulating insulin-related satiety signaling; accompanying decrease in body weight contributed to energy balance and body-weight control under both normal and obese conditions.
Funded by the Scientific and Technological Research Council of Türkiye (TUBITAK) under the 1001 Scientific and Technological Research Projects Funding Program (Project No. 324S379).
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AIM: Neurodermatitis is an inflammatory dermatosis characterized by an intractable itch-scratch cycle. The hypothalamic-pituitary-adrenal (HPA) axis and the autonomic nervous system are core regulators of allostasis. This study aimed to investigate the interplay between the HPA stress axis, cardiovagal modulation, and sleep fragmentation in disease pathophysiology.
METHODS: Approved by Malatya Turgut Ozal University Health Sciences Scientific Research Ethics Committee (2025/175), 36 medication-free neurodermatitis patients (34 females, 2 males; aged 18–45) and 32 healthy controls (30 females, 2 males) were evaluated. HPA axis dynamics were assessed via salivary cortisol measured by ELISA across four timepoints (bedtime, awakening, +30 and +60 min); total output (AUCg) and awakening reactivity (AUCi) were calculated. Cardiac autonomic control was analyzed during supine rest using 5-minute ECG recordings (Poly-Spectrum 8/E). Heart rate variability (HRV) metrics—total variance (SDNN, TP), parasympathetic cardiovagal tone (RMSSD, pNN50, HF), LF power, and mean heart rate—were assessed. Sleep quality was measured with the Pittsburgh Sleep Quality Index (PSQI), while daily parameters (disturbed sleep, awakening difficulty, duration) were tracked using the Karolinska Sleep Diary (KSD). Analyses utilized t-tests, Mann-Whitney U, and smoking/BMI-adjusted ANCOVA (p<0.05).
RESULTS: Salivary cortisol awakening response kinetics and diurnal hormonal outputs (AUCg, AUCi) exhibited no significant inter-group differences (p>0.05). Conversely, cardiac autonomic evaluation revealed significantly elevated resting heart rate and marked suppression of cardiovagal indices (RMSSD, p=0.028; pNN50, p=0.011; HF power, p=0.013) and overall variance (SDNN, TP; p<0.05) in patients. Micro-longitudinal KSD data linked this vagal blunting to heightened daily disturbed sleep (p<0.001) and awakening problems (p=0.004). Subjective sleep impairment was corroborated by high effect sizes in global PSQI scores exceeding the clinical cutoff (d=1.20, p<0.001).
CONCLUSIONS: In neurodermatitis, the HPA stress axis remains preserved, whereas profound cardiovagal withdrawal and sleep fragmentation develop. These findings highlight the necessity of multidisciplinary strategies targeting cardiovagal tone and sleep alongside dermatological interventions.
Keywords: Neurodermatitis, Cortisol awakening response (CAR), Heart rate variability (HRV), Sleep fragmentation, Brain-skin axis
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Investigation of the Effect of Desloratadine, a Histamine-1 Receptor Antagonist, on Diabetic Neuropathy Using In Vitro and In Vivo Methods
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AIM: Diabetic neuropathy (DN) is a major complication of chronic hyperglycemia, driven by oxidative stress, inflammation, and nerve damage. Desloratadine (DES), a histamine-1 receptor antagonist with anti-inflammatory properties, shows potential neuroprotective effects. This study aimed to evaluate the antioxidant, anti-inflammatory, and neuroprotective potentials of DES in in vitro and in vivo DN models.
METHODS: In the in vitro phase, dorsal root ganglion (DRG) cells exposed to high glucose were treated with various DES concentrations. Cell viability was assessed using the 3-(4,5-dimethylthiazol-2-yl)-2-5-diphenyltetrazolium bromide assay. In the in vivo phase, 50 male Balb-c mice were divided into five groups (n=10): control, DN, DN+gabapentin, DN+DES10, and DN+DES20. Streptozotocin (150mg/kg) was injected into all groups except the control group; animals with blood glucose levels exceeding 250mg/dL, measured 72 hours post-injection, were considered diabetic. Treatments began after the 21-day waiting period: DN group received vehicle, DN+gabapentin received gabapentin (50mg/kg), and DES groups received 10-20 mg/kg DES intraperitoneally for 10 days. At the end of the experiment, blood and pancreatic tissue samples were collected to analyze oxidative stress, inflammation, and histological parameters. Data were evaluated using the Kruskal-Wallis H test, and multiple comparisons were performed using the Mann-Whitney U test with Bonferroni correction; p-value of<0.05 was considered significant (HAYBİS No:2024/20-1).
RESULTS: Our study findings demonstrated that DES administration protected DRG cells (p<0.05). Furthermore, DES improved oxidative stress, inflammation parameters (p<0.05) and inhibited apoptosis by repairing histological damage (p<0.0001) compared to the DN group. When findings from DES administration were compared with those of the analgesic Gabapentin, DES was shown to exhibit an effect similar to that of gabapentin.
CONCLUSIONS: Our results indicate that DES exerts neuroprotective effects in both in vitro and in vivo models, suggesting it could serve as a target molecule for preventing complications associated with DN.
Funded by the TUSEB 2024-A3-01 Project (Project No:42477).
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AIM: Aging is associated with declines in muscle mass and function and cognitive and behavioral alterations. The effects of tirzepatide, a dual GIP/GLP-1 receptor agonist, on muscle function and neurobehavioral outcomes during aging remain unclear. This study investigated its effects on muscle strength, memory, and behavior in female rats with senile osteoporosis.
METHODS: Following ethical approval, twenty-four 17–18-month-old female Sprague-Dawley rats, with reproductive senescence confirmed by vaginal smears, were randomized into control, tirzepatide, and pair-fed groups (n=8). Tirzepatide (1.35 mg/kg, s.c.) was administered weekly for seven weeks. Body weight and food intake were monitored. Memory was assessed by passive avoidance and novel object recognition, and locomotor and anxiety-like behaviors by open-field and hole-board tests. Grip strength was measured at baseline and completion. Muscle and liver weights were normalized to body weight. Statistical analysis was performed using one-way ANOVA and Tukey tests.
RESULTS: Food intake decreased during the first three days after weekly tirzepatide administration and subsequently increased. Body weight decreased in tirzepatide and pair-fed groups versus controls (p<0.01). Absolute grip strength was higher in pair-fed than tirzepatide rats (p<0.05). Relative gastrocnemius and quadriceps weight were higher in pair-fed rats than controls (p<0.05; p<0.01) and tirzepatide rats (p<0.01), while relative soleus weight was lower in both groups versus controls (p<0.05). Open-field and memory tests showed no differences. Tirzepatide reduced rearing (p<0.05) and increased freezing (p<0.001) versus controls. Relative liver weight was higher in pair-fed rats than controls (p<0.05) and tirzepatide rats (p<0.001).
CONCLUSIONS: Tirzepatide was associated with muscle-specific changes in muscle weight despite inducing weight loss in female rats with senile osteoporosis. Selective changes in grip strength and certain behavioral parameters were also observed. These findings highlight the importance of considering changes in body weight and food intake when evaluating the muscular and neurobehavioral effects of tirzepatide during aging.
Keywords: Muscle strength, Senile osteoporosis, Tirzepatide
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AIM: Chronic morphine administration increases oxidative stress, endoplasmic reticulum (ER) stress and apoptosis in the pain pathway, contributing to tolerance. NADPH oxidase 1 (NOX-1) is expressed in dorsal root ganglia (DRG), and its deficiency potentiates morphine analgesia and suppresses tolerance. We investigated the effects of ML171, a selective NOX-1 inhibitor, on morphine tolerance, ER stress, inflammation, oxidative stress and apoptosis in rats.
METHODS: Forty-two adult male Wistar albino rats were randomized to six groups (n=7): control, morphine, morphine tolerance, ML171, morphine+ML171 and morphine tolerance+ML171. Tolerance was induced with subcutaneous morphine (10 mg/kg, twice daily) for seven days; ML171 (20 mg/kg, intraperitoneal) was administered 30 minutes before each morphine injection. On day eight, a 5 mg/kg morphine test dose was given; analgesia was assessed by tail-flick and hot-plate tests at 0, 30, 60, 90 and 120 minutes. NOX-1 protein expression in DRG was evaluated by Western blot to confirm inhibition. In DRG (T1-S4) tissues, ER stress (ATF-6, GRP78, CHOP), inflammatory (TNF-α, IL-1β, IL-6) and apoptotic (cleaved caspase-3, Bax, Bcl-2) markers, total oxidant status (TOS) and total antioxidant status (TAS) were measured by ELISA. Data were analyzed by one-way ANOVA and Tukey’s test (p<0.05).
RESULTS: Compared with single-dose morphine, the tolerance group showed significantly reduced analgesic efficacy, with shortened tail-withdrawal and paw-licking latencies (p<0.05), whereas ML171 preserved analgesia and prolonged reaction times (p<0.05). ATF-6, GRP78, CHOP, TNF-α, IL-1β, IL-6, cleaved caspase-3 and Bax increased with tolerance and were significantly reduced by ML171, whereas Bcl-2 increased (p<0.001). TOS was significantly higher in the tolerance group than in the ML171+tolerance group (p<0.05), whereas TAS was significantly increased by ML171 (p<0.05).
CONCLUSIONS: NOX-1 inhibition with ML171 suppressed ER stress, inflammation, oxidative stress and apoptosis in DRG and preserved analgesic efficacy, indicating NOX-1 in the DRG as a promising therapeutic target against morphine tolerance.
Keywords: NOX-1, ML171, Morphine tolerance, Endoplasmic reticulum stress, Apoptosis
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AIM: Beyond motor symptoms, Parkinson’s disease (PD) is accompanied by cognitive deficits associated with hippocampal dysfunction; however, the effects of kisspeptin-54 (KP-54) on hippocampal neuronal activity remain unknown. Therefore, this study aimed to characterize task-related hippocampal calcium dynamics using in vivo fiber photometry and to determine the effects of nasal KP-54 administration in a 6-hydroxydopamine (6-OHDA)-induced mouse model of PD.
METHODS: Adult male C57BL/6J mice (n=49) were assigned to four groups: control, KP-54, 6-OHDA, and 6-OHDA+KP-54. PD was induced by unilateral 6-OHDA injection into the medial forebrain bundle. Following surgery, mice received vehicle or nasal KP-54 (3 nmol/kg/day) for three weeks. Motor performance was evaluated using the open field and pole tests. Cognitive function was assessed using the novel object recognition (NOR) and Y-maze tests while hippocampal calcium activity was simultaneously recorded by in vivo fiber photometry. Statistical analyses were performed using two-way ANOVA followed by Tukey’s post hoc test. All procedures followed Canadian Council on Animal Care guidelines and were approved by the University of Calgary Life and Environmental Sciences Animal Care Committee (AC25-0129/2025).
RESULTS: 6-OHDA significantly impaired locomotor activity and pole test performance, whereas KP-54 improved both parameters (p<0.05). In the NOR test, 6-OHDA-induced recognition memory deficits were accompanied by reduced hippocampal calcium responses, peak frequency, and peak amplitude (p<0.001). KP-54 improved discrimination index (p<0.05) and partially restored calcium activity. In the Y-maze, 6-OHDA impaired spatial working memory and reduced calcium signal peak frequency and amplitude (p<0.001). KP-54 increased time spent in the novel arm and restored peak frequency(p<0.01).
CONCLUSIONS: These findings suggest that chronic nasal KP-54 administration alleviates cognitive deficits in an experimental PD model and may exert its beneficial effects by modulating task-related hippocampal neuronal activity and calcium dynamics.
Funded by TUBITAK under the 2214-A International Research Fellowship Programme for PhD Students (Project No.1059B142400661).
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AIM: Early-life stress (ELS) can cause persistent cognitive impairment in the mature brain. This study compared the potential effects of erythropoietin (EPO) and carbamylated erythropoietin (CEPO) on reversing neuropathological alterations in a maternal separation (MS)-induced ELS model.
METHODS: Fifty Wistar albino rats were assigned to control, MS, MS+PBS, MS+EPO, and MS+CEPO groups (n=10/group; five females and five males). To induce ELS, pups were separated from their dams and deprived of maternal care and nursing for 180 min/day on postnatal days 2–14. PBS, EPO, and CEPO were administered intraperitoneally three times weekly on postnatal days 21–51. Hemoglobin, hematocrit, cortisol, and tumor necrosis factor-alpha (TNF-α) levels were measured. Hippocampal and retrosplenial cortical damage was scored using hematoxylin-eosin staining, and the EEG theta/beta ratio was calculated. Cognitive performance was assessed using Barnes maze and novel object recognition tests. Data were analyzed by t-test using GraphPad Prism 9.3; p<0.05 was considered significant. The study was approved by the Sakarya University Local Ethics Committee for Animal Experiments (decision no. 14; January 20, 2026).
RESULTS: Hemoglobin (p<0.01) and hematocrit (p<0.05) increased in the EPO group versus control, whereas CEPO produced no significant changes. Cortisol decreased in the MS group versus control (p<0.05). TNF-α and hippocampal and retrosplenial cortical damage scores increased with MS (p<0.05), while CEPO reduced damage in both regions (p<0.05). Barnes maze latency increased with MS (p<0.05) and decreased with EPO (p<0.05) and CEPO (p<0.01). In the novel object recognition test, time spent with the familiar object increased with MS (p<0.05), whereas novel object exploration increased with EPO and CEPO (p<0.01 and p<0.05, respectively).
CONCLUSIONS: ELS may cause adult learning and memory impairment through inflammation associated with HPA-axis suppression. CEPO reduced hippocampal and retrosplenial cortical damage and improved cognitive performance without hematopoietic effects, suggesting neuroprotective potential against ELS-related cognitive impairment.
Keywords: Erythropoietin, Learning, Maternal separation, Memory, Stress
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AIM: Morphine is a potent opioid analgesic widely used in severe pain management; however, its chronic administration induces antinociceptive tolerance, limiting its clinical utility. Endoplasmic reticulum (ER) stress and oxidative stress are critical drivers of morphine tolerance. Resveratrol (RES), a natural polyphenol, exhibits potent antioxidant, anti-inflammatory, and neuroprotective properties. This study investigates the effects of acute RES administration on ER stress and oxidative stress markers in morphine-tolerant rats.
METHODS: Thirty-six adult male Wistar albino rats were randomized into six groups: control, resveratrol, morphine, morphine+resveratrol, morphine tolerance, and morphine tolerance+resveratrol. Antinociception was evaluated using tail-flick and hot-plate assays. Following specified dosing regimens, dorsal root ganglion (DRG) and cortical tissues were harvested to quantify ER stress markers (ATF6, PERK, p-IRE1, GRP78) via ELISA and immunohistochemistry. Oxidative stress status was assessed by measuring total oxidant status (TOS) and total antioxidant status (TAS).
RESULTS: Analgesia testing demonstrated that RES, administered alone or combined with morphine, significantly elevated MPE% values across all time points in both assays compared to the control (p< 0.001). In the tail-flick test, RES attenuated morphine tolerance development at 60 and 120 minutes post-injection (p< 0.05). In the hot-plate test, the resveratrol+morphine tolerance group displayed significantly enhanced analgesic efficacy at 30 and 120 minutes compared to the morphine-tolerant group (p<0.01). Additionally, the RES+morphine group achieved peak MPE% at 60 minutes (p<0.001). 
CONCLUSIONS: Behavioral data indicates that acute RES administration effectively mitigates morphine tolerance and enhances opioid antinociception. Finalizing the ongoing biochemical evaluations will elucidate the precise contribution of ER stress and oxidative stress pathways to these observed therapeutic effects. 
Keywords: ER stress, Morphine tolerance, Opioid analgesia, Oxidative stress, Resveratrol
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UAMC-3203 Increases Neuronal Survival and Reduces Lipid Peroxidation Following Traumatic Brain Injury
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AIM: Traumatic brain injury (TBI) causes secondary injury involving oxidativestress, lipid peroxidation, and regulated cell death. Ferrostatin-1’s (Fer-1) limited stability prompted development of more stable derivatives. UAMC-3203 (FXT-001) is a Fer-1-derived radical-trapping antioxidant with unknown effects in TBI. This study investigated its neuroprotective effects in experimental TBI and compared them with Fer-1.
METHODS: Following ethical approval (2024/5-2), 24 adult male BALB/cJ mice were randomized to vehicle, Fer-1, and UAMC-3203 groups (n=8/group). Thirty minutes before focal cold-induced TBI over the right hemisphere, mice received 2-µL intracerebroventricular injections of vehicle, 1 mmol/L Fer-1, or 6 µM UAMC-3203. Beam-balance crossing time, rotarod fall latency, and open-field central and peripheral zone times were evaluated at 48 hours. Lesion volume was assessed using Cresyl Violet staining; perilesional cortical neuronal survival was evaluated using neuronal nuclear antigen staining. Ferroptosis- and oxidative stress-related proteins, nitric oxide synthase isoforms, redox indices, and antioxidant enzymes were analyzed.
RESULTS: Compared with vehicle-treated TBI mice, both treatments shortened beam-balance crossing time (p<0.01) without significantly altering rotarod or open- field outcomes. UAMC-3203 reduced lesion volume and increased neuronal survival (p<0.05), whereas histological effects of Fer-1 were nonsignificant. Both treatments increased glutathione peroxidase-4, acyl-CoA synthetase long-chain family member 4, and endothelial nitric oxide synthase expression while reducing total nuclear factor erythroid 2-related factor 2 levels. Fer-1 decreased inducible nitric oxide synthase and increased neuronal nitric oxide synthase, whereas UAMC-3203 did not significantly alter either isoform. Both treatments increased total antioxidant status, superoxide dismutase, and catalase; reduced oxidative stress index and malondialdehyde; and did not significantly alter total oxidant status.
CONCLUSIONS: UAMC-3203 preserved neuronal tissue and improved balance performance by reducing lipid peroxidation, supporting antioxidant defenses, and modulating the expression of ferroptosis-related proteins.
Keywords: Ferroptosis, Ferrostatin-1, Neuroprotection, Oxidative stress, Traumatic brain injury, UAMC-3203 (FXT-001)
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The Role of the Parkin/PINK1 Pathway in Delta Opioid Receptor-Mediated Cardioprotection
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AIM: Cardiovascular diseases are a major cause of death worldwide. Delta opioid receptor (DOR) activation reduces infarct area (IA) and confers cardioprotection. This study examined the role of mitophagy in DOR-mediated cardioprotection.
METHODS: 250-320 gram 48 male Wistar Albino rats were divided to four groups: control ischemia/reperfusion (CI/R), DOR agonist (DA), DOR agonist+antagonist (DNT), and DOR agonist+reactive oxygen species scavenger (MPG). Isolated hearts underwent 30 min of global ischemia and 30 min of reperfusion via the Langendorff system. Mitochondrial (m) and cytosolic (c) fractions were isolated to assess Parkin (m,c), PINK1(m), and LC3B (c) expression by western blot. For ratio of the infarct area to the total area at risk (%IA) analysis, 120 min of reperfusion was applied and TTC-stained sections were analyzed with ImageJ. MDA levels were measured in perfusates collected before ischemia and during reperfusion to assess oxidative stress. Statistical analysis was performed using IBM SPSSv25. Group comparisons were made with the Kruskal-Wallis test, and time-dependent changes were assessed with paired t-tests. Pearson's correlation coefficients were calculated to assess variable relationships. Data are expressed as mean ±SEM, with p<0.05 considered significant.
RESULTS: DOR agonism exerted a cardioprotective effect by reducing %IA (p<0.05). While Parkin (m) levels decreased under DOR agonism, the levels of PINK1 and LC3B increased. These effects were reversed by the DOR antagonist natrindole and the ROS scavenger 2-MPG (p<0.05). Oxidative stress increased before ischemia under DOR agonism but was significantly reduced during reperfusion compared to the CI/R group (p<0.05).
CONCLUSIONS: Our findings suggest that the ROS-mediated Parkin/PINK1 pathway may contribute to the cardioprotective mechanisms of DOR agonism.
Approved by Gazi University's Animal Experiments Local Ethics Committee (04.06.2021, G.Ü.ET-21.035) and funded by the Gazi University Scientific Research Commission (TTU-2021-7302) and the Scientific and Technological Research Council of Türkiye (TUBITAK, 123S038).
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AIM: Heterochronic parabiosis enables investigation of systemic vascular effects through shared circulating factors between two organisms. This study evaluated vascular responses and mechanisms underlying endothelial dysfunction in diabetic heterochronic parabionts.
METHODS: Sixty female Wistar albino rats (2–4 months) were divided into four groups: non-parabiosis control (NP-C), non-parabiosis diabetes (NP-D), heterochronic control (HP-C), heterochronic diabetes (HP-D) (Ethics Committee No. 2024/172). Parabiotic groups were surgically joined at the skin to create a shared circulatory system. 5 days after parabiosis, diabetes was induced in diabetic groups by streptozotocin (50mg/kg, ip). Hyperglycemia was confirmed 72h later. Blood glucose levels were; NP-C:111.4±12.6 mg/dL, NP-D:461.3±68.1 mg/dL, HP-C:106.6±10.1mg/dL, HP-D:332.6±11.8 mg/dL. Eight weeks after induction, thoracic aortas were isolated and mounted in organ baths. Contractile responses to phenylephrine (10⁻⁹-3×10⁻⁵M), endothelium-dependent relaxation to acetylcholine (10⁻⁹-3×10⁻⁵M) were assessed. To explore mechanisms, acetylcholine responses were recorded after incubation with indomethacin (5µM), N(ω)-nitro-L-arginine (L-NNA,10-4M). Endothelium-independent relaxation was evaluated using sodiumnitroprusside (10⁻⁹-3×10⁻⁴M). Maximum contraction, relaxation responses were analyzed by three-way ANOVA. Tukey’s test was used for post-hoc. Data are presented as mean±standard error; p≤0.05 was considered statistically significant.
RESULTS: Acetylcholine responses were: NP-C:74.42±6.90, NP-D:44.14±5.37, HP-C:48.08±10.15, HP-D:68.42±2.17. While the maximum relaxation response to acetylcholine increased significantly only in the HP-D, it decreased in the HP-C (p<0.05). While L-NNA significantly reduced acetylcholine responses in all groups (p<0.001), indomethacin significantly reduced relaxation only in the HP-D (p<0.05). No significant differences were observed in phenylephrine-induced contraction or sodium nitroprusside-mediated relaxation.
CONCLUSIONS: We found that the heterochronic parabiosis method led to an improvement in endothelium-dependent relaxation responses in HP-D pairs and to a deterioration in HP-C. We demonstrated that nitric oxide and prostanoid pathways contribute to this change; that prostanoids exert a compensatory effect on endothelial-dependent relaxation responses in HP-D following inhibition of the cyclooxygenase pathway; and that nitric oxide is the primary mediator of endothelial-dependent relaxation responses in all groups following inhibition of nitric oxide synthase.
Keywords: Endothelial dysfunction, Diabetes mellitus, Nitric oxide, Parabiosis
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İpek Nazli Sinag, Sadettin Demirel
Department of Physiology, Faculty of Medicine, Bursa Uludag University, Bursa, Türkiye
AIM: Ficus carica L., commonly known as the fig, is regarded as a natural product with therapeutic potential for the management of cardiovascular disease risk factors, including diabetes and hyperlipidemia. This study aimed to investigate, for the first time in the literature, the effects of fig seed fixed oil on vascular contractility in rat thoracic aortic preparations and the role of endothelium-derived vasorelaxant factors in these effects. Furthermore, the roles of its major components, ALA (α-linolenic acid) and OA (oleic acid), in vascular activity were also evaluated.
METHODS: All experimental protocols were approved by the Bursa Uludag University Animal Experiments Local Ethics Committee (No. 2024-12/02). Vascular rings isolated from the thoracic aortas of adult male Wistar Albino rats were mounted in an organ bath (n=8). Data were analyzed in SPSS using an independent-samples t-test, a paired-samples t-test, and a two-way ANOVA (p<0.05).
RESULTS: All applied concentrations of fig seed oil (0.2–200 μg/mL) significantly relaxed phenylephrine-contracted endothelium-intact aortic rings (p<0.05 at 0.2 and 2 μg/mL; p<0.001 at 20 and 200 μg/mL). Endothelium removal did not cause a significant change in the vasorelaxant effect of fig seed oil. Incubation with L-NAME (p<0.001 at 200 μg/mL), ODQ (p<0.001 at 200 μg/mL), and INDO (p<0.05 at 200 μg/mL) significantly reduced the relaxation responses to fig seed oil. ALA (p<0.001 at 5.6 and 11.2 μg/mL) and OA (p<0.05 at 2.8 μg/mL; p<0.001 at 5.6 μg/mL) produced marked vasorelaxant responses in tissues with endothelium.
CONCLUSIONS: This study provides the first evidence that fig seed oil induces vascular smooth muscle relaxation through NO-cGMP and PGI2-cAMP signaling pathways. Furthermore, ALA and OA were found to contribute to the vasorelaxant effect of fig seed oil. These findings suggest that fig seed oil may represent a potential bionutraceutical candidate for the treatment of cardiovascular risk factors.
Funded by TUBITAK 324S927.
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AIM: Hypertension is a chronic disease characterized by vascular dysfunction and is a major contributor to cardiovascular disease. Despite advances in antihypertensive therapy, limitations of current drugs highlight the need for safer, naturally derived vasoactive compounds. The cardiovascular effects of galanthus bursanus, a species endemic to Türkiye, remain largely unknown. This study aimed to evaluate the vasorelaxant effects of galanthus bursanus bulb and leaf extracts in isolated rat thoracic aorta.
METHODS: Galanthus bursanus specimens were collected from Korucak Mountain, Bursa, with permission from the Ministry of Agriculture and Forestry. The above- and below-ground parts were shade-dried, ground into powder, and extracted with 70% ethanol/water. The study was approved by the Uludag University Local Ethics Committee for Animal Experiments. Endothelium-intact thoracic aortic rings from adult Sprague-Dawley rats were studied in an isolated organ bath. After endothelial integrity was confirmed with acetylcholine, rings were precontracted with 1 µM phenylephrine. Bulb extract (n=5), leaf extract (n=5), and DMSO control (n=5) were cumulatively applied at 1, 2, 4, 10, and 20 µL (300 mg/mL). Vasorelaxation was expressed as a percentage of phenylephrine-induced contraction. Concentration-response curves were analyzed using two-way repeated-measures ANOVA (SPSS 28.0; p<0.05).
RESULTS: Both bulb and leaf extracts induced concentration-dependent vasorelaxation. Maximum relaxation was 58.16 ± 9.78% for bulb extract, 63.15 ± 8.50% for leaf extract, and 15.43 ± 6.05% for DMSO.
CONCLUSIONS: Galanthus bursanus bulb and leaf extracts exhibited vasorelaxant activity in endothelium-intact rat thoracic aorta. The leaf extract produced numerically greater maximum relaxation than the bulb extract. These preliminary findings demonstrate the vascular biological activity of galanthus bursanus and support further studies to identify its active constituents and elucidate the mechanisms underlying its vasorelaxant effects.
Funded by Bursa Uludag University Scientific Research Projects (TGA3-2025-2490).
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AIM: Vascular aging contributes to cardiovascular disease, yet the coordinated transcriptional programs underlying aged-related vessel-wall remodeling remain incompletely defined. This study aimed to determine how aging affects the balance between vasoprotective and inflammatory gene programs in aorta.
METHODS: This study involved no new animal experiments and is a secondary bioinformatic re-analysis of the publicly avaible GEO dataset GSE145972; therefore, no additional ethics approval was required. The bulk RNA-seq count matrix of young (n=5, 14.5-week-old) and aged (n=5, 92.4-week-old) male C57BL/6 mice from the dataset was re-analyzed. Differential gene expression analysis was performed using DESeq2 after filtering out low-expression genes. Genes were ranked according to the DESeq2 test statistic, and Gene Set Enrichment Analysis (GSEA) was performed with Hallmark, GO Biological Process, Reactome, and transcription factor (TF) target gene sets. In addition, gene-level changes and module scores based on VST (Variance Stabilizing Transformation)-normalized expression were calculated for the Endothelial Protective TF, Interferon/STAT, Proteostasis/HSF1-HSP, and Stress Regulators panels.
RESULTS: The most pronounced change in aged aorta was in the proteostasis/HSF1-HSP program: 15 of its 17 genes were significantly decreased, and GSEA showed strong negative enrichment in the aged group (NES = −2.59; padj = 4×10⁻¹⁰). The endothelial-protective program was likewise suppressed, with significant reductions in Thbd, Klf4, Klf6, and Nos3 (NES = −1.77; padj = 0.008). In contrast, the Interferon/STAT program was markedly increased in the aged aorta, with elevated expression of interferon-related genes including Ifit3, Ddx58, Isg15, Irf7, and Irf1 (NES = +2.13; padj = 1.1×10⁻⁴). In the Stress Regulators panel, only Foxo1 was significantly decreased, and the panel-level change did not reach statistical significance.
CONCLUSIONS: This re-analysis shows that suppression of proteostasis/HSF1-HSP and endothelial-protective programs in aging aorta is accompanied by an interferon/STAT-associated inflammatory response. These findings nominate proteostasis loss, endothelial homeostasis, and inflammaging as jointly evaluable candidate axes in age-related vascular change.
Keywords: Aging, Aorta, Gene expression profiling, Proteostasis, Transcriptome
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AIM: High-intensity interval training (HIIT) and moderate-intensity continuous training (MICT) are widely used to improve aerobic capacity in athletes. However, their comparative effects on respiratory function remain unclear. This study aimed to compare the effects of eight weeks of HIIT and MICT on spirometric parameters in athletes.
METHODS: Twenty athletes aged 18–35 years with a regular training history participated. They were allocated to the HIIT (n=10) and MICT (n=10) groups. Both groups completed cycling ergometer protocols three days per week for eight weeks. Spirometric measurements were performed before, midway through, and after the intervention using a COSMED microQuark spirometer. Group, time, and group×time effects were evaluated using mixed analysis of variance with correction for multiple testing. Ethical approval was granted by the Bursa Uludag University Health Research Ethics Committee (30 June 2025; approval no.719/12-4), and written informed consent was obtained from all participants.
RESULTS: The groups were comparable at baseline (p>0.05). Forced vital capacity (FVC), maximal vital capacity (VCmax), peak expiratory flow (PEF), and maximal voluntary ventilation (MVV) increased significantly over time in both groups. After correction for multiple testing, a significant group×time interaction was found only for forced expiratory flow at 25–75% of FVC (FEF25–75) (F=15.31; q=0.002; partial η²=0.460). From pretest to posttest, FEF25–75 increased by 6.21% in the HIIT group and 0.99% in the MICT group; the change was significantly greater in the HIIT group (q=0.006; Hedges’ g=1.92). No group main effect was detected for any parameter.
CONCLUSIONS: Both training methods improved several spirometric parameters. However, the greater effect of HIIT on FEF25–75 suggests that it may be more effective than MICT in improving mid-expiratory flow.
Funded by the Scientific Research Projects Coordination Unit of Bursa Uludag University (Project No: TDK-2025-2464) and the Health Institutes of Türkiye (Project No: A3-01, 48557).
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AIM: This study aimed to investigate the effects of tirzepatide administration on skeletal muscle function and behavioral outcomes in an experimental obesity model, and to evaluate the individual/combined contributions of resistance exercise and protein supplementation.
METHODS: After approval by the Marmara University Animal Ethics Committee (11.2025.mar4), 36 male Sprague-Dawley rats were randomly divided into 6 groups: control, obesity, obesity + exercise, obesity + tirzepatide, tirzepatide + exercise, obesity + tirzepatide + exercise + protein supplementation. Obesity was induced by a high-fat diet for 13 weeks, followed by a 10-week intervention of tirzepatide (daily, 0.05 mg/kg, subcutaneous), resistance exercise (3 days/week), protein supplementation (3 days/week, 2 g/kg). Muscle mass/grip strength, locomotor activity, cognitive function, depressive-and anxiety-like behaviors were assessed. Inflammatory markers, oxidative and antioxidant status were evaluated in the brain, muscle, and adipose tissues. One-way ANOVA followed by Tukey's post-hoc test was used to assess differences among groups, Student's t-test was used for comparisons between two groups (p<0.05).
RESULTS: Tirzepatide reduced type I/II muscle fiber mass, while exercise and/or protein supplementation preserved it (p<0.05). Grip strength reduced by obesity, was improved with exercise and/or tirzepatide (p<0.05–0.01). Locomotor activity was significantly higher in exercise groups compared to obesity and obesity + tirzepatide groups. Anxiety-like behaviors were increased in obesity + tirzepatide group but were reduced in exercise groups (p<0.05–0.01). Depressive-like behavior increased in obesity + tirzepatide and obesity + exercise groups (p<0.05). Tirzepatide improved aversive-conditioned memory without affecting spatial memory, with improvement observed in exercise + protein supplementation (p<0.05). Tirzepatide increased malondialdehyde-level in brain and muscle while reducing glutathione level in brain; lipid peroxidation and antioxidant markers were decreased in adipose tissue (p<0.05-0.001).
CONCLUSIONS: Our findings demonstrate that tirzepatide induces skeletal muscle atrophy, an affect reversed by resistance exercise/protein supplementation. While tirzepatide induces anxiety-and depressive-like behaviors and increases cerebral oxidative stress, exercise attenuates anxiety-like behaviors, improves locomotor activity and muscle function, and suppresses cerebral/muscular oxidative damage. These findings suggest resistance exercise and protein supplementation as complementary strategies for managing tirzepatide-associated behavioral and muscular outcomes.
Keywords: GLP-1/GIP agonism, Obesity, Resistance exercise, Tirzepatide, Whey protein 
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AIM: This study compared the effects of irisin and swimming exercise on cyclophosphamide (CP)-induced trabecular bone damage and NF-κB, p-NF-κB, and β-catenin immunoreactivity.
METHODS: Sixty-four male Sprague–Dawley rats were assigned to eight groups (n=8): control, irisin100, irisin500, swimming, CP, irisin100+CP, irisin500+CP, and swimming+CP. Irisin was administered intraperitoneally at 100 or 500 ng/kg/day for 13 days and CP at 75 mg/kg/day on days 6–8. Swimming was performed for 30 min/day. Distal femoral microarchitecture was assessed by micro-CT, and immunoreactivities were evaluated using immunohistochemical H-scores. Data were analyzed by 2×4 factorial two-way ANOVA and Bonferroni-adjusted simple-effects comparisons. The study was approved by the NESA Local Ethics Committee for Animal Experiments (02 August 2023; Decision No. 012).
RESULTS: CP significantly affected BV/TV (p<0.001; ηp²=0.609), Tb.Th (p<0.001; ηp²=0.604), Tb.N (p=0.001; ηp²=0.191), and Tb.Sp (p<0.001; ηp²=0.240), decreasing BV/TV and Tb.Th while increasing Tb.Sp. Intervention effects were significant for BV/TV (p=0.006) and Tb.Th (p=0.015). No CP×intervention interaction occurred for micro-CT parameters (all p>0.05). Among CP-exposed groups, BV/TV was higher in irisin100+CP than CP (80.41±8.08% vs. 69.12±3.57%; p<0.05); other micro-CT parameters did not differ. CP, intervention, and CP×intervention effects were significant for all H-scores (all p<0.001). NF-κB and p-NF-κB scores were lower in irisin100+CP and irisin500+CP than CP (p<0.05). In swimming+CP, NF-κB was lower (p<0.05), whereas p-NF-κB did not differ from CP. β-catenin scores were higher in all intervention groups than CP (p<0.05).
CONCLUSIONS: CP altered bone microarchitecture and immunoreactivity. Low-dose irisin was associated with higher BV/TV, whereas high-dose irisin was associated with reduced NF-κB and p-NF-κB immunoreactivity. Swimming increased β-catenin immunoreactivity but produced no marked improvement in trabecular bone parameters. The effects of irisin on CP-induced bone damage may vary according to dose and the parameter assessed.
Funded by Ankara Yildirim Beyazit University Scientific Research Projects Unit, TDK-2024-2539.
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AIM: Pain is more than a physiological problem; it is a complex health condition that affects patients' psychological, behavioral, and social well-being. This study aimed to evaluate, using a holistic approach, the effects of a physiotherapy program on pain intensity as well as psychological, physiological, and behavioral variables in patients with chronic pain.
METHODS: This single-group pretest–posttest quasi-experimental study included volunteer patients diagnosed with chronic pain who were assigned to a physiotherapy program. Participants received a conventional physiotherapy program consisting of 10 sessions, including ultrasound, transcutaneous electrical nerve stimulation (TENS), and hotpack. Psychological, physiological, and behavioral variables were evaluated pre- and post-physiotherapy using Visual Analog Scale, International Physical Activity Questionnaire, Depression-Anxiety-Stress Scale, Cumhuriyet Subjective Sleep Quality Scale, and Bruxism Questionnaire. Data were analyzed via SPSS 24.0 using descriptive statistics, paired samples t-test, McNemar, and Pearson Correlation (p<0.05).
RESULTS: The study included 20 patients (mean age 46.35±13.79 years); 70% were female, 55% married, and 65% overweight. Several parameters changed significantly post-physiotherapy (p<0.05). Pain intensity significantly decreased from 6.65±1.46 to 2.35±1.63 (p=0.000). Total physical activity increased from 2128.28±2219.64 to 3330.08±2815.09 MET-min/week, with significant increases in vigorous activity (p=0.009), moderate activity (p=0.016), and walking (p=0.030). Significant changes were observed in blood pressure (p=0.009) and pulse rate (p=0.029), while the prevalence of bruxism significantly decreased (p=0.031). No significant changes were observed in sleep quality or depression, anxiety, and stress levels (p>0.05). No significant correlation was found between pain severity and scale scores (p>0.05).
CONCLUSIONS: The physiotherapy program contributed to multidimensional improvement in patients with chronic pain. The findings support the beneficial effects of physiotherapy on pain intensity, physiological parameters, physical activity, and bruxism, highlighting its importance in the holistic management of chronic pain.
Funded by Bartin University Scientific Research Projects Commission (2025-FEN-TAP-015) and ethically approved (2025-SBB-0725).
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AIM: Sestrin 2 (SESN2) is a protein involved in cellular stress responses and defense against oxidative stress. Impaired oxidative stress and cellular stress responses play a role in hypertension pathogenesis. Although regular exercise has beneficial effects on hypertension, underlying mechanisms remain unclear. This study investigated effects of exercise on SESN2 levels and renal function in experimental hypertension.
METHODS: The study was approved by the Inonu University Animal Experiments Local Ethics Committee (25.08.2022; decision no. 2022/11-8; HAYBIS no. 15280). Twenty-four male Sprague-Dawley rats (10–12 weeks, 250–300 g) were divided into control, hypertension (HT), and hypertension-exercise (HT+E) groups (n=8). HT and HT+E groups received 400 mg/L L-NAME in drinking water for 6 weeks. HT+E underwent treadmill exercise at 20 m/min for 45 min/day during the final 4 weeks. In week 7, 24-hour urine samples were collected, followed by blood, muscle, heart, and kidney tissue collection. SESN2 levels in muscle tissue and 24-hour urine were measured by ELISA. Creatinine clearance was calculated. Shapiro-Wilk, Student’s t-test, and Mann-Whitney U test were used (p<0.05).
RESULTS: Systolic, diastolic, and mean arterial pressures were higher in HT than control and lower in HT+E than HT (p<0.05). Muscle SESN2 levels and creatinine clearance were lower in HT than control and in HT+E than HT (p<0.05). Muscle MDA levels were lower in HT than control (p<0.05).
CONCLUSION: Decreased muscle SESN2 levels in experimental hypertension may reflect an inadequate protective response. Although exercise reduced blood pressure, it did not increase muscle SESN2 levels as expected. Further studies with different L-NAME doses and durations and exercise protocols are needed.
Funded by the Scientific Research Projects Unit of Inonu University under Project No. TYL-2022-3128.
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AIM: Asprosin is an orexigenic adipokine secreted from white adipose tissue and involved in the regulation of energy homeostasis. Asprosin has been reported to affect neuronal activity in the hypothalamic paraventricular nucleus and suppress hypothalamic-pituitary-adrenal (HPA) axis activity in male rats. However, its effects on HPA axis activity in female rats remain insufficiently elucidated. In addition, HPA axis responses in females may vary across different stages of the estrous cycle. Therefore, this study aimed to investigate the effects of central asprosin administration on HPA axis activity in female rats.
METHODS: Thirty-five adult female Sprague-Dawley rats were divided into five groups: control, sham, and low-, medium-, and high-dose asprosin groups (25, 50, and 75 nM, respectively; n=7). Following urethane anesthesia, the rats were placed in a stereotaxic apparatus, and asprosin was administered intracerebroventricularly into the right lateral ventricle using a rat brain atlas as a reference. Forty-five minutes after administration, the animals were decapitated, and blood samples were collected. The entire hypothalamus was then dissected. Hypothalamic corticotropin-releasing hormone (CRH) and serum adrenocorticotropic hormone (ACTH) and corticosterone (CORT) levels were measured using ELISA. Statistical analysis was performed using one-way ANOVA followed by Fisher's LSD post hoc test.
RESULTS: No significant differences were observed between the control and sham groups in hypothalamic CRH or serum ACTH and CORT levels. In contrast, CRH, ACTH, and CORT levels were significantly lower in the asprosin-treated groups than in the control group (p<0.05). No significant differences were observed among the low-, medium-, and high-dose asprosin groups with respect to HPA axis parameters.
CONCLUSIONS: Central administration of asprosin suppressed HPA axis activity in female rats, suggesting a central inhibitory effect of asprosin on mechanisms associated with stress physiology and HPA axis regulation.
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AIM: Asprosin, an adipokine secreted by white adipose tissue, plays a role in regulating glucose and energy homeostasis by stimulating hepatic gluconeogenesis. Serotonin, known for its neurotransmitter function in central nervous system, has also been shown in recent years to play a role in regulating glucose metabolism in peripheral tissues, particularly liver. While the regulatory effects of both molecules on hepatic metabolism suggest a potential interaction between asprosin and serotonin, there are no studies in literature investigating this relationship. This study aimed to investigate the effects of chronic asprosin administration on serum and liver serotonin levels.
METHODS: Serum and liver tissue samples used in the study were obtained under approval of Firat Unıversıty Local Ethics Committee for Animal Experiments (13/07/2020–20/05/2025, No:401279-46096894-020-644281). 24 female Sprague-Dawley rats were divided into two groups: control (n=12; SF) and asprosin (n=12; 8 weeks, 500 ng/kg/day, i.p.). Serotonin levels in serum and tissue homogenates obtained after sacrifice were measured using ELISA; data were analyzed using Shapiro-Wilk normality test and independent samples t-test in GraphPad Prism 11. A significance level of p<0.05 was accepted.
RESULTS: While no significant difference was observed in serum serotonin levels between groups (control: 57.15±4.05 ng/ml; asprosin: 56.76±3.98 ng/ml; p>0.05), liver serotonin levels were found to be higher in asprosin group (68849±3650 ng/ml) compared to control group (64965±3294 ng/ml) (p=0.0141).
CONCLUSIONS: Our findings demonstrate that chronic asprosin administration in female rats increases hepatic serotonin levels without altering serum serotonin levels. This finding suggests a potential relationship between hepatic metabolic effects of asprosin and serotonin system. Further studies are needed to investigate the mechanisms underlying asprosin-serotonin interaction and the physiological significance of this relationship in glucose and energy metabolism. 
Funded by TUBITAK (Project No: 220S744) and the Firat Unıversıty Scientific Research Projects Coordination Unit (Project No: TF.25.49).
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AIM: Anxiety is linked to mitochondrial function and energy metabolism. UCP2, PINK1 and Parkin may contribute to anxiety related behavioral changes. This study compared anxiety like behaviors and hippocampal UCP2, PINK1 and Parkin expression in four- and eight-week-old wild type (WT) and ob/ob female mice.
METHODS: Twenty-eight mice were assigned to four groups: four-week-old WT, four-week-old ob/ob, eight-week-old WT and eight-week-old ob/ob (n=7/group). Anxiety like behaviors were evaluated using the open field test and elevated plus maze. Hippocampal gene expression was measured by RT-qPCR, normalized to GAPDH and calculated using the 2^-ΔΔCt method. Behavioral and gene expression data were analyzed by one-way ANOVA with LSD post hoc testing and two-way ANOVA with Šídák testing, respectively.
RESULTS: Open field test total distance was lower in four- and eight-week-old ob/ob mice than in age matched WT mice (p=0.033 and p<0.001, respectively). In the elevated plus maze, four-week-old ob/ob mice spent more time in closed arms (p=0.001), less time in open arms (p=0.039), and made fewer open arm entries (p=0.007). Eight-week-old ob/ob mice also made fewer closed arm (p<0.001) and open arm entries (p=0.028). UCP2 expression did not differ among groups. PINK1 expression was lower in eight-week-old than four-week-old ob/ob mice (p=0.039), but did not differ between age matched WT and ob/ob groups. Parkin expression was lower in four-week-old ob/ob mice than in age matched WT mice (p=0.016).
CONCLUSIONS: Anxiety like behaviors and reduced hippocampal Parkin expression in four-week-old ob/ob female mice may be associated with leptin deficiency. Altered Parkin mediated mitochondrial quality control may contribute to behavioral disturbances accompanying leptin deficiency.
Keywords: Anxiety, ob/ob mice, Parkin, PINK1, UCP2
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AIM: Menopausal estrogen loss may impair hippocampal function and spatial memory. This study investigated the effect of the L-type voltage-gated calcium channel blocker nimodipine on spatial learning and memory in ovariectomized rats.
METHODS: The study was approved by the Inonu University Local Ethics Committee for Animal Experiments (2026/4-4; 06.04.2026). Female Wistar albino rats (10-12 weeks) were assigned to sham, ovariectomy + vehicle (OVX+V), and ovariectomy + nimodipine (OVX+N) groups (n=12/group). One animal was lost from each OVX group. After a one-week postoperative recovery (post-op1), OVX+N rats received nimodipine (10 mg/kg/day), while other groups received vehicle by oral gavage for four weeks. Body weight and Morris water maze escape latency were analyzed by two-way repeated-measures ANOVA with Tukey/Dunnett and Tukey tests, respectively. Probe-test platform-zone entry frequency was analyzed by Kruskal-Wallis/Dunn tests and target northwest (NW)-zone duration by one-way ANOVA/Holm-Šídák test. p<0.05 was considered significant.
RESULTS: Body weight changed significantly over time (p<0.0001). Weight increased from baseline at post-op1-5 in OVX+V and OVX+N (all p<0.05), but not in sham rats (p>0.05). Only at post-op3, OVX+V rats were heavier than sham rats (p=0.0313). Escape latency decreased across training days (p<0.0001), with a significant day×group interaction (p=0.0337), although no between-group differences occurred on individual days (p>0.05). Platform-zone entry frequency differed among groups (p=0.01) and was lower in OVX+V than sham rats (p=0.0092). Target NW-zone duration differed among groups (p=0.0001) and was greater in OVX+N than in sham (p=0.0020) and OVX+V (p=0.0001).
CONCLUSIONS: Nimodipine may modulate spatial memory-related target-search behavior following ovariectomy.
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AIM: Early diagnosis of Parkinson's disease is of great importance in preventing irreversible neuronal loss. Studies and meta-analyses show that Parkinson's patients have elevated levels of miR-331-5p in multiple body fluids (such as blood plasma and serum) compared to healthy individuals. However, current analytical methods mostly rely on time-consuming and costly techniques such as PCR or sequencing. This study aimed to develop a CRISPR-dCas13a-based electrochemical impedance biosensor for the rapid, label-free, and amplification-free determination of miR-331-5p associated with Parkinson's disease.
METHODS: After obtaining the necessary ethical approvals, serum pools were analyzed using the standard addition method. The gold electrode surface was modified with 11-mercapto-decanoic acid, PAMAM dendrimer, dCas13a protein, and target-specific sgRNA, respectively. Surface modifications were validated by cyclic voltammetry, Fourier transform infrared spectroscopy, and electrochemical impedance spectroscopy. Analytical performance was evaluated through calibration, selectivity, recovery, reproducibility, and stability studies.
RESULTS: The developed biosensor gave a linear response in the concentration range of 5-400 pM, and the coefficient of determination R²=0.994 was calculated using three-replicate linear regression for the calibration curve. The detection limit was determined as 7.82 pM, and the quantification limit as 23.71 pM. No significant cross-reaction was observed in analyses performed with real samples containing non-target miR-146a-5p, miR-19b-3p, miR-24-3p, and miR-7-5p. Recovery and storage stability experiments showed that the biosensor exhibited high reproducibility and analytical stability. 
CONCLUSIONS: The developed CRISPR-dCas13α-based impedimetric biosensor enabled the determination of miR-331-5p, associated with Parkinson's disease, with high specificity and sensitivity without the need for amplification. This approach, compatible with portable electrochemical systems, is expected to make a significant contribution to the development of next-generation point-of-care diagnostic techniques that aid in the early diagnosis of Parkinson's disease.
Keywords: CRISPR-dCas13a, Electrochemical biosensor, Electrochemical impedance spectroscopy, miRNA, Parkinson's disease

OC-35
EEG Fractal Scaling and Entropy Measures in Late Adolescents
Volkan Tekin
Department of Physiology, Gulhane Faculty of Medicine, University of Health Sciences, Ankara, Türkiye
AIM: Late adolescence is a neurodevelopmental window of cortical synaptic pruning. This study investigated how cortical dynamics in healthy late-adolescent sleep EEG are organized not only by classical sleep stages but also by intra-cycle N2 phase (descending/ascending), using nonlinear methods.
METHODS: All-night C3–A2 and C4–A1 polysomnograms were analyzed in the Cleveland Children’s Sleep and Health Study cohort (N=515; age=17.7). The study is a de-identified secondary analysis of data obtained with written permission from the National Sleep Research Resource (NSRR, sleepdata.org); ethics committee approval was therefore not required. Three metrics were computed in 30-s epochs: Higuchi Fractal Dimension (HFD), measuring signal complexity; DFA α, indicating long-range temporal persistence (correlation); and Sample Entropy (SampEn), quantifying unpredictability/irregularity. Classical cycles were defined; N2 epochs were labeled Descendant (descending), Intermediate, or Ascendant (ascending). Analyses used Python 3.9 (Friedman, Wilcoxon, FDR).
RESULTS: From wakefulness to N3, signal complexity decreased (HFD 1.690 to 1.284; SampEn 1.363 to 0.576). DFA α, reflecting temporal persistence, was highest in N3 (0.835) and lowest in REM (0.658). Within N2, from Descendant to Ascendant, irregularity (SampEn) fell from 0.948 to 0.861 (d=0.74), while structural persistence (DFA α) rose from 0.710 to 0.763 (d=−1.11).
CONCLUSION: Deep sleep does not simply suppress cortical activity; it reduces signal complexity (HFD, SampEn) and increases long-range temporal persistence (DFA α). A single N2 label contains two neurodynamic states: higher irregularity on the descending limb and greater structural persistence on the ascending limb. In late-adolescent cortical reorganization, nonlinear EEG organization is determined by intra-cycle direction (descending/ascending), not by the static hypnogram stage.
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AIM: The hippocampus is crucial for learning and memory, and synaptic plasticity is their fundamental mechanism. Although many receptors' effects are documented, the specific contributions of hippocampal dopamine receptors remain incompletely understood. Particularly, literature regarding D2 receptors' modulatory role on dentate gyrus plasticity is contradictory. This study aims to investigate L-DOPA's effect on long-term potentiation (LTP) and elucidate dopamine's role in synaptic plasticity by examining whether D2 antagonists (Sulpiride) block these effects.
METHODS: This study received ethical approval from ERU HADYEK (Decision: 25/112, 07.05.2025). Male Wistar albino rats (250-300g) were used. The experimental protocol comprised four groups (n=8/group) control, intrahippocampal L-DOPA (10μM), intraperitoneal sulpiride (D2 antagonist, 50mg/kg) and L-DOPA+sulpiride. L-DOPA infusion started 5 minutes before high-frequency stimulation (HFS). In response to medial perforant pathway HFS, LTP recordings were obtained from the dentate gyrus granule cell layer. LTP responses were evaluated by measuring excitatory postsynaptic potential (EPSP) slope and population spike (PS) amplitude. Data were analyzed using 2×2 ANOVA.
RESULTS: EPSP1 and PS1 values represent the first 5 minutes post-HFS, while EPSP2 and PS2 represent the last 5 minutes. Compared to the control group, no significant difference was found in LTP measurements (EPSP1, EPSP2, PS1, PS2) of L-DOPA-infused rats (p> 0.05). EPSP slopes and PS amplitudes of intraperitoneally Sulpiride-administered rats did not differ from controls (p> 0.05). Furthermore, no statistically significant difference was detected in the L-DOPA+sulpiride combination group compared to control and sulpiride-only rats (p> 0.05).
CONCLUSIONS: The lack of significant change in LTP responses following single or combined administration of L-DOPA and D2 antagonism (Sulpiride) indicates that D2 receptors lack a dominant modulatory role in dentate gyrus synaptic plasticity. This suggests L-DOPA's potential effects might occur through other dopaminergic receptor subtypes (like D1/D5) or alternative neuromodulatory systems, and that dopaminergic receptors may exhibit region-specific differences in hippocampal plasticity. 
Funded by ERUBAP with the code TTU-2025-15138.
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AIM: Although nociception is processed through separate spinal and supraspinal mechanisms, whether analgesic combinations act differently across these levels remains unexplored. Dexmedetomidine (DEX, an α2-adrenergic agonist) and magnesium sulfate (MgSO₄, an NMDA antagonist) are frequently co-administered, yet no study has tested this interaction separately at spinal and supraspinal levels without a local anesthetic. This study determined the level at which antinociceptive synergy emerges with a subanalgesic DEX-MgSO₄ combination and whether the effect is independent of motor function.
METHODS: The study was approved by the Ege University Local Ethics Committee for Animal Experiments (Approval No: 2026-050). Spinal and supraspinal levels were assessed via the tail-flick (TF) and hot-plate (HP) tests in forty adult male Wistar albino rats (200-300 g), assigned to four groups (n=10/group): control (saline), DEX (10 µg/kg), MgSO₄ (100 mg/kg), and combination, as a single intraperitoneal dose. Motor coordination was monitored by rotarod; testing was blinded, at baseline and 15, 30, 60, 90, and 120 min post-injection. Groups were compared by one-way ANOVA/Tukey; deviation from additivity was tested by comparing the observed combination effect with the expected additive effect (DEX plus MgSO₄ means minus control) via a 10.000-resample bootstrap.
RESULTS: TF and HP outcomes diverged. On TF, combination exceeded all other groups at every time point (%MPE 28.9-44.0% vs. <4%; p<0.0001; peak at 60 min, 44.0±3.2%), 27.1-fold greater than the expected additive effect (difference 42.3 [95% CI 35.6-49.1]; p<0.0001), confirming spinal synergy. On HP, no group difference emerged at any time point (p=0.28-0.49), and the observed effect matched the expected additive effect (p=0.641), indicating no supraspinal synergy. No group showed rotarod impairment (p=0.93-0.999).
CONCLUSIONS: The DEX-MgSO₄ interaction is level-specific; pronounced synergy occurs spinally, while the supraspinal effect remains additive, indicating complementary but level-specific action; intact rotarod performance confirms the spinal synergy reflects genuine antinociception, independent of motor function.
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AIM: Spatial learning, primarily depend on connections among the hippocampus (HPC), entorhinal cortex (ENT), retrosplenial cortex (RSC), and prefrontal cortex (PFC) and can be assessed in experimental animals using the Morris water maze (MWM). Neuroinflammation impairs synaptic plasticity and cognitive functions through microglial and astrocytic activation, proinflammatory cytokine release, and disrupted glutamate homeostasis. Lipopolysaccharide (LPS) is widely used to induce experimental neuroinflammation. Nicotine reportedly suppresses inflammatory signaling and modulates synaptic plasticity. TREM2 is associated with microglial phagocytosis and repair, C1QA with complement-mediated synaptic pruning, GFAP with reactive astrocytes, SLC17A7 with glutamatergic transmission, and SYN1 with presynaptic vesicle regulation and synaptic plasticity. This study investigated the effects of LPS-induced neuroinflammation and the potential protective effects of nicotine on spatial learning and region-specific brain gene expression.
METHODS: Three-month-old male Sprague-Dawley rats (n=10/group) were used in the study and four groups were included: control (C), LPS (L), nicotine (N), and LPS+nicotine (LN). During the first week, LPS (0.25 mg/kg/day, i.p.) and nicotine (0.4 mg/kg/day, s.c.) were administered. During the second week, nicotine administration continued, and the MWM was conducted for seven days. After the MWM, the animals were decapitated, and the PFC, ENT, RSC, and HPC were dissected. TREM2, C1QA, GFAP, SLC17A7, and SYN1 mRNA levels were analyzed using real-time PCR. Data were analyzed using ANOVA and Tukey’s post hoc test in SPSS.
RESULTS: No significant behavioral differences were observed. In the PFC, SYN1 expression was higher in LN than C (p=0.044) and N (p=0.010). In the HPC, SLC17A7 expression was lower in LN than N (p=0.012). In the RSC, GFAP expression was lower in N than C (0.008).
CONCLUSIONS: Our findings suggest that, in the presence of LPS, nicotine may region-specifically modulate synaptic plasticity-related gene expression and that nicotinic acetylcholine receptors may be a potential target in neuroinflammation.
Funded by BAP (TS-TUT-2025-33088) and approved by HADYEK-2025-023.
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AIM: Recent studies have demonstrated that NLRP3 inflammasome activation, the NF-κB signaling pathway, and associated neuroinflammation play critical roles in the development of morphine tolerance. Kaempferol, a natural flavonoid with anti-inflammatory and antioxidant properties, has been reported to modulate NLRP3 inflammasome activation. This study aimed to investigate the effects of kaempferol on analgesic tolerance, NLRP3 inflammasome-related neuroinflammation, and oxidative stress in a rat model of morphine tolerance.
METHODS: The study was conducted following approval from the Sivas Cumhuriyet University Local Ethics Committee for Animal Experiments. A total of 42 adult male Wistar albino rats were divided into six groups: control, kaempferol, morphine, kaempferol+morphine, morphine tolerance, and kaempferol+morphine tolerance (n=7). Morphine tolerance was induced by administering morphine at 10 mg/kg twice daily for 7 days. Kaempferol (20 mg/kg, i.p.) was administered before morphine injections throughout the tolerance induction period. The morphine group received a single dose of morphine (5 mg/kg). Analgesic efficacy was evaluated using the tail-flick and hot-plate tests. At the end of the experiment, spinal cord tissues were collected, and NF-κB, TNF-α, IL-6, IL-18, IL-1β, and caspase-1 levels were analyzed by ELISA. Total oxidant status (TOS) and total antioxidant status (TAS) were also measured.
RESULTS: In the morphine tolerance group, analgesic efficacy was significantly reduced and reaction times were shortened in the hot-plate and tail-flick tests compared with the single-dose morphine group (p<0.05). In the kaempferol-treated tolerance group, the analgesic response was significantly preserved and reaction times were prolonged (p<0.05). NF-κB, TNF-α, IL-6, IL-18, IL-1β, and caspase-1 levels increased in the morphine tolerance group, whereas these markers were significantly reduced in the kaempferol+morphine tolerance group (p<0.001). TOS was also reduced, while TAS significantly increased (p<0.05).
CONCLUSIONS: Kaempferol administration contributed to the preservation of analgesic efficacy by reducing the pro-inflammatory response and oxidative stress associated with morphine tolerance.
Keywords: Inflammasome, Kaempferol, Morphine tolerance, NLRP3, Pyroptosis. 
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AIM: Analgesic tolerance after repeated morphine administration limits opioid therapy. This study investigated the effects of the peroxisome proliferator-activated receptor-gamma agonist pioglitazone on morphine analgesia and tolerance through endoplasmic reticulum stress, inflammation, and apoptotic pathways.
METHODS: Forty-two male Wistar albino rats were divided into six groups: control, morphine, pioglitazone, morphine+pioglitazone, morphine tolerance, and morphine tolerance+pioglitazone (n=7). For acute analgesia, morphine 5 mg/kg was administered subcutaneously and pioglitazone 10 mg/kg intraperitoneally. Tolerance was induced with 10 mg/kg morphine twice daily for seven days. Analgesic responses were evaluated using tail flick and hot plate tests. ATF-6, GRP-78, CHOP, TNF-α, IL-1β, Bax, and Bcl-2 levels in dorsal root ganglion tissues were measured by ELISA; ATF-6, GRP-78, CHOP, and cleaved caspase-3 expression were assessed by Western blotting. ELISA and Western blot data were analyzed by one-way ANOVA with Tukey’s post-hoc test, and behavioral data by two-way ANOVA with Tukey’s multiple comparisons test. The study was approved by the Sivas Cumhuriyet University Local Ethics Committee for Animal Experiments (29.08.2024, No. 95).
RESULTS: Acute morphine increased analgesic responses, whereas chronic morphine induced tolerance. Pioglitazone enhanced morphine’s acute antinociceptive effect and significantly improved tail flick and hot plate responses in the tolerance group (p<0.05). In the morphine tolerance group, ATF-6, GRP-78, CHOP, TNF-α, IL-1β, Bax, and cleaved caspase-3 increased, whereas Bcl-2 decreased. Pioglitazone significantly reversed these alterations (p<0.05).
CONCLUSIONS: Pioglitazone attenuates morphine tolerance and supports morphine analgesia by suppressing endoplasmic reticulum stress, inflammation, and apoptotic activity in the dorsal root ganglion.
Funded by Sivas Cumhuriyet University Scientific Research Projects Coordination Unit (T-2024-1060). 
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AIM: Morphine is a potent opioid analgesic widely used for the treatment of severe and chronic pain. However, long-term use may lead to tolerance, resulting in reduced analgesic efficacy and the need for dose escalation. This study aimed to investigate the effects of tofacitinib, a selective JAK1 and JAK3 inhibitor, on morphine tolerance through inflammatory, endoplasmic reticulum (ER) stress, and apoptotic markers.
METHODS: Rats were divided into six groups: saline control, tofacitinib, tofacitinib and morphine, tofacitinib and morphine tolerance, morphine, and morphine tolerance groups (n=7). Analgesic efficacy was assessed using the tail-flick and hot-plate tests. Apoptosis-, inflammation-, and ER stress-related biomarkers were measured in tissue samples using ELISA. Data were expressed as mean±standard error. Statistical analyses were performed using one-way analysis of variance (ANOVA), followed by Tukey’s post-hoc test. Statistical significance was set at p<0.05. The study was approved by the Sivas Cumhuriyet University Animal Experiments Local Ethics Committee on December 12, 2024, with decision number 77.
RESULTS: Tofacitinib significantly altered TNF-α, BAX, GRP-78, and IL-6 levels, with an overall reduction in these biomarkers (p<0.05). ATF-6 and CHOP levels showed slight decreases, whereas BCL-2 levels exhibited a modest increase. Western blot analyses are ongoing. In the hot-plate and tail-flick tests, analgesic efficacy gradually decreased in the chronic morphine group, indicating the development of morphine tolerance. In contrast, tofacitinib administration increased the analgesic response and partially attenuated morphine tolerance (p<0.05).
CONCLUSIONS: These findings suggest that tofacitinib may preserve analgesic efficacy by modulating inflammatory, ER stress, and apoptotic mechanisms involved in morphine tolerance. Therefore, tofacitinib may represent a potential pharmacological approach for preventing or reducing morphine tolerance.
Keywords: Apoptosis, Endoplasmic reticulum stress, Morphine tolerance, Tofacitinib
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AIM: Ventilation increases in chronic hypoxia and remains elevated after return to normoxia (ventilatory acclimatization); the roles of serotonergic, adenosinergic and inflammatory signalling are unclear. This study examined the ventilatory response after seven days of chronic sustained hypoxia and its respiratory components under pharmacological blockade.
METHODS: With ethics approval (Erciyes University, 23092), minute ventilation (MVb), respiratory frequency (f), tidal volume (TVb) and CO₂ production (VCO₂) were recorded by whole-body plethysmography in adult male Sprague–Dawley rats. The acute hypoxia comparison group (n=12) housed under normoxia, received 21%, 10%, 21% O₂. Chronic groups, after seven days at 10% O₂, received 10% O₂, 21% (pre-CHVR, normoxic response after exposure) and 10% O₂ (CHVR, renewed hypoxia): in drug-free (n=12), vehicle 40% DMSO (n=10), ketanserin (n=12; 1 mg/kg), SB-269970 (n=12; 4mg/kg), istradefylline (n=12; 4 mg/kg), ibuprofen (n=11; 4 mg/kg) (5-HT₂A, 5-HT₇, A₂A antagonists, cyclooxygenase inhibitor, respectively). Drugs were given intraperitoneally for chronic arm only. Holm-corrected Welch t-tests were used for analysis.
RESULTS: At pre-CHVR, MVb was higher in the chronic group (+26.2%; p=0.008); f (+4.5%), TVb (+8.3%) and VCO₂ (−31.0%) did not differ. At CHVR, f was higher (+19.2%; p=0.019), TVb (−29.7%; p=0.007) and MVb (−23.4%; p=0.005) were lower. Compared to drug-free controls, pre-CHVR MVb was lower in all drug groups (ibuprofen −52.9%, ketanserin −47.7%, SB-269970 −39.7%, istradefylline −22.8%; p≤0.007). Components dissociated: f was lower only with ibuprofen (−18.9%; p=0.007); TVb with ketanserin (−35.6%), ibuprofen (−29.0%), SB-269970 (−15.8%) (p≤0.012); VCO₂ with ketanserin (−44.5%), ibuprofen (−46.2%) (p≤0.003). At CHVR, f was higher with ketanserin (+20.7%; p=0.017); no others differed.
CONCLUSIONS: The ventilatory response differed between respiratory frequency and tidal volume, and with inspired oxygen. The fall in minute ventilation followed respiratory frequency in some groups, tidal volume in others. Lower CO₂ production with ketanserin and ibuprofen suggests part of this difference may reflect altered metabolic demand. Findings are limited to plethysmographic respiratory output.
Keywords: Chronic hypoxia, Plethysmography, Rat, Serotonin receptor antagonist, Ventilatory acclimatization 
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AIM: Radiotherapy used in thoracic tumors can lead to lung damage, and oxidative stress plays a significant role in this process. Apocynin (APO) is a phenolic compound that inhibits nicotinamide adenine dinucleotide phosphate oxidase, and its antioxidant and anti-inflammatory effects have been previously demonstrated. This study aimed to investigate the protective effects of APO against radiation-induced lung damage in rats.
METHODS: This study was approved by the Local Ethics Committee of Animal Experiments at Inonu University (2021/22-5). Twenty-eight female Wistar albino rats were randomly assigned to control (n=8), radiation (R; n=10; 15 Gy thoracic X-ray), and APO+R (n=10; 15 Gy X-ray + 20 mg/kg/day intraperitoneal APO for 14 days) groups. At the end of the study, the rats were sacrificed by exsanguination under anesthesia. Lung tissue samples were fixed in 10% formalin and examined under a light microscope with hematoxylin-eosin staining. Additionally, the level of MDA, an indicator of lipid peroxidation, and the antioxidant markers glutathione, catalase, and superoxide dismutase activities were measured in the lung tissue. Data were analyzed using Kruskal–Wallis and Bonferroni-adjusted Mann–Whitney U tests due to non-normal distribution, and presented as median (min–max) (p<0.05).
RESULTS: In the control group, the lung parenchyma had a normal histological structure; however, in the R group, dense lymphocyte and macrophage infiltration was observed. In the APO+R group, inflammatory areas consisting of lymphocytes and macrophages with reduced boundaries were observed. The R group exhibited a significant increase in histopathological score and a significant decrease in catalase activity compared to the control group (p<0.0001 and p<0.001, respectively), both of which were significantly reversed in the APO+R group (p<0.0001 and p<0.001, respectively).
CONCLUSIONS: The findings suggest that APO has protective potential against radiation-induced lung injury, and that this potential may be related to antioxidant defense mechanisms.
Funded by TUBITAK through the 2209-A program (Project No: 1919B012102145).
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AIM: Sleep restriction negatively affects cognitive processes. This study aimed to investigate the effect of partial sleep restriction on listening effort in healthy young adults with normal hearing using electroencephalography (EEG) and behavioral performance measures. Our study is the first to investigate the effect of partial sleep restriction on listening effort.
METHODS: Following ethical approval, 12 healthy young adults aged 18–35 years were included with informed consent. Participants with normal hearing (pure-tone audiometry thresholds ≤20 dB HL and Type A tympanograms) and appropriate Montreal Cognitive Assessment (MoCA), Pittsburgh Sleep Quality Index (PSQI), Epworth Sleepiness Scale (ESS) scores were included. Participants maintained their normal sleep schedules for five days and were monitored using sleep diaries. At the end of this period, the Turkish Matrix Test was administered in the morning at signal-to-noise ratios (SNRs) of +3, 0 and −3dB with 32-channel EEG recording. Participants repeated the sentences, and correctly repeated words were recorded as a behavioral performance measure. Alpha-band (8–13 Hz) power changes were evaluated as a neurophysiological indicator of listening effort. Subsequently, participants slept two hours less than their normal sleep duration for three nights, and the test and EEG protocol were repeated on the morning after the third night. A 2×3 repeated-measures ANOVA was performed, followed by Holm-adjusted paired comparisons. Normality was assessed using Shapiro–Wilk test and sphericity using Mauchly’s test; the Greenhouse–Geisser correction was applied when necessary.
RESULTS: The main effect of SNR (F(1.80,19.84)=78.10; p<0.001) and the sleep condition×SNR interaction (F(1.66,18.22)=18.59; p<0.001) on EEG alpha-band power changes were significant. Alpha-band power changes significantly increased after partial sleep restriction compared with normal sleep at 0dB SNR (p=0.034), whereas they significantly decreased at −3dB SNR (p=0.046).
CONCLUSIONS: Partial sleep restriction alters listening effort depending on SNR. EEG may be an objective method for evaluating changes in listening effort associated with sleep restriction.
Keywords: Auditory processing, Electroencephalography, Electrophysiology, Listening effort, Sleep
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AIM: Myoglobinuric acute kidney injury (MAKI) results from traumatic or non-traumatic skeletal muscle injury. Myostatin, a skeletal muscle-derived myokine, may play physiological and pathological roles in the kidney. This study aimed to investigate the relationship between myostatin levels and renal function in a MAKI model and determine whether myostatin can be considered as a potential biomarker.
METHODS: In our ethically approved study (2025-6/6), male Sprague-Dawley rats were divided into control and 1st, 3rd, 6th, 24th, and 48th hour MAKI groups (n=8). Controls received saline, while MAKI groups received 50% glycerol (8ml/kg) intramuscularly. Blood, urine, kidney, and gastrocnemius samples were collected at specified times under anesthesia with rompun (10mg/kg) and ketamine (50mg/kg). Myostatin and KIM-1 ELISA were used, and tissue myostatin was evaluated by Western blot. Histopathological examination was performed using H&E staining. ANOVA-Dunnett tests determined normal distribution, and Kruskal-Wallis-Dunn tests determined non-normal distribution. Correlation was evaluated using the Spearman test; p<0.05 was statistically significant.
RESULTS: Serum urea and creatinine levels were elevated in all MAKI groups, while FeNa increased in the 48th-s MAKI group, and FeK and FeCa increased in the 48th and 24th-s MAKI groups (p<0.05). Myostatin and KIM-1 levels showed time-dependent changes in both serum and urine, and a significant positive correlation was found between them (p<0.05). Renal myostatin expression was decreased in all MAKI groups compared to control (p<0.05). Histopathological evaluation revealed mild hemorrhage at 1 hour; tubular damage at 3, 6, and 24 hours; and significant tubular degeneration, dilation, vacuolization, casts, and cellular infiltration at 48 hours.
CONCLUSION: This study suggests that myostatin levels change in acute kidney injury and may be related to kidney function. These findings suggest that myostatin may be a potential biomarker for acute kidney injury, but further clinical studies are needed to confirm this finding.
Funded by the Inonu University Scientific Research Projects Unit (Project No: TSA-2025-4010).
Keywords: Biomarker, Myoglobinuric acute renal injury, Myokine, Myostatin, 



OC-46
Analysis of The Antitumor Mechanisms of Newly Synthesized Homoalkyne Derivatives in Triple-Negative Breast Cancer Cells
Filiz Taspinar1, Sezgin Gedik2, Furkan Baban2, Toprak Cakir2, Burak Kaplan2, Muhammed Talha Guclu2, Mehmet Taspinar3
1Department of Physiology, Faculty of Medicine, Aksaray University, Aksaray, Türkiye
2 Faculty of Medicine, Aksaray University, Aksaray, Türkiye 
3Department of Medical Biology, Faculty of Medicine, Aksaray University, Aksaray, Türkiye
AIM: Breast cancer is a common malignancy in women and a major cause of cancer-related mortality. Triple-negative breast cancer (TNBC) is an important subtype with limited treatment options and therapeutic resistance. Anticancer effects of compounds with alkyne–aromatic conjugation indicate the potential of this scaffold for new drug development. This study investigated the in vitro antitumor effects of newly synthesized five (A1-A5 coded) homoalkyne derivatives in MDA-MB-231 cells regarding cytotoxicity and different cellular mechanisms and aimed to identify a potential new hit candidate.
METHODS: Cytotoxicity in MDA-MB-231 cells was evaluated by MTT assay (48.h). Following 48 h treatment with the candidate molecule at its IC50, expression of genes involved in apoptosis (CASP3, CASP8, CASP9, BAX, BAD, BCL-2, BCL-XL), autophagy (ATG6, ATG7, ATG12, AMBRA1), ER stress (CHOP, GRP78, PERK, IRE1), and EMT (E-cadherin, N-cadherin, Vimentin, SNAIL-2) was analyzed by RT-PCR. Genomic DNA damage and vascular irritation potential were evaluated by COMET and in ovo HET-CAM assays, respectively. Mann–Whitney U and Kruskal–Wallis tests were used for statistical analyses, followed by Dunn’s post-hoc test for multiple comparisons.
RESULTS: The 48-hour IC₅₀ of A5 in MDA-MB-231 cells was 79.95 µM. A5 treatment (IC50 value) increased ER stress-related genes (CHOP, PERK, IRE1) (p<0.01), activated apoptosis-related genes (CASP9, BAX, BAD) (p<0.01), and suppressed the basal EMT profile (Vimentin, SNAIL-2) (p<0.05). Limited changes occurred in the autophagy pathway (ATG7, ATG12, AMBRA1) (p>0.05). A5 increased genomic DNA damage (p<0.01) without causing lysis, hemorrhage, or coagulation.
CONCLUSIONS: This study provides a preliminary preclinical evaluation of novel drug candidates for TNBC. The findings suggest that A5 may induce gene expression changes associated with ER stress and mitochondrial apoptosis and reduce the expression of certain mesenchymal markers. These findings support further preclinical evaluation of A5 as a promising hit candidate with potential antitumor activity in breast cancer.
Keywords: Apoptosis, Endoplasmic reticulum stress, Epithelial–mesenchymal transition, Homoalkyne derivatives, Triple-negative breast cancer.
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AIM: To investigate the effects of the Mas receptor (MasR) agonist AVE 0991 on seizure parameters, cognitive behaviors, and mRNA expression changes of MasR, NR2B, and BDNF in a pentylenetetrazol (PTZ)-induced epilepsy model in mice.
METHODS: Following ethics committee approval, a kindling model was established in 71 male Swiss albino mice using PTZ (37 mg/kg, i.p.). Mice were divided into four groups post-kindling: naive control, PTZ control, 3 mg/kg and 10 mg/kg AVE 0991. One week after the implantation of electrocorticography (ECoG) electrodes, AVE 0991 was administered intraperitoneally for 14 days. On day 15, PTZ-induced seizures were evaluated regarding seizure stage, first myoclonic jerk (FMJ) latency, generalized seizure latency, and generalized seizure duration. Twenty-four hours post-PTZ injection, open field, elevated plus maze (EPM), and Y-maze tests were performed; MasR, NR2B, and BDNF mRNA expressions in the cortex and hippocampus were analyzed by qPCR. Data were analyzed by one-way ANOVA or Kruskal-Wallis tests, with p<0.05 considered statistically significant.
RESULTS: Long-term 10 mg/kg AVE 0991 reduced the seizure stage (p=0.014) and generalized seizure duration (p=0.030), while prolonging FMJ latency (p<0.001) and generalized seizure latency (p=0.006). Moreover, AVE 0991 reversed PTZ-induced impairments by increasing time spent in the center (p=0.029) and rearing behaviors (p=0.043; p=0.048) in the open field; open-arm entries (p=0.003) and time spent in open arms (p=0.023) in the EPM; and the percentage of spontaneous alternations (p=0.036) in the Y-maze. Molecular analyses showed that both doses of AVE 0991 significantly increased MasR expression in the cortex and hippocampus (p<0.05), whereas 10 mg/kg AVE 0991 significantly reduced PTZ-induced elevated NR2B and BDNF mRNA levels in both regions (p<0.05).
CONCLUSIONS: MasR agonism alleviated both seizures and the associated behavioral and molecular deficits in the PTZ-induced kindling model. These findings suggest that MasR-targeted therapies may hold promise for the treatment of epilepsy.
Keywords: AVE 0991, Epilepsy, Kindling, MasR, Pentylenetetrazole
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AIM: Modulation of neuroinflammation associated with trigeminovascular activation is an important target in migraine research. Maresin-1 is an endogenous pro-resolving and anti-inflammatory mediator. We investigated its effects on migraine-related pain and neuroinflammatory processes using in vivo and ex vivo rat models of migraine.
METHODS: Male Wistar rats were divided into seven groups (n=14/group). Thirty minutes after administration of nitroglycerine (NTG) vehicle (control and Mar groups) or NTG (10 mg/kg), the groups received intraperitoneal vehicle (control and model), Maresin-1 (0.4 or 4 µg/kg; NTG+Mar-1 and NTG+Mar-2), sumatriptan (600 µg/kg; NTG+Sum), sumatriptan+maresin-1 (NTG+Sum+Mar), or maresin-1 alone at its effective dose (Mar). Hemiskull, trigeminal ganglion, and brainstem preparations (n=6/group) were used to induce ex vivo calcitonin gene-related peptide (CGRP) release with capsaicin (100 nM). Pain was assessed using the von Frey test, while meningeal mast cell degranulation and numbers were assessed by toluidine-blue staining, and CGRP, c-Fos, NF-κB p65, TNF-α, IL-1β, and IL-6 concentrations were measured by ELISA. Data were analyzed using one-way ANOVA or repeated-measures ANOVA. Ethical approval number: 2024/27.
RESULTS: Maresin-1 reduced NTG-induced pain behaviors, mast cell activation and numbers, and the expression of CGRP, c-Fos, NF-κB p65, TNF-α, IL-1β, and IL-6 in the trigeminal ganglion and brainstem (p<0.01). Ex vivo, Maresin-1 decreased capsaicin-stimulated CGRP secretion (p<0.05). The suppressive effect of maresin-1 on NTG-induced pro-inflammatory mediator expression was more pronounced than that of the anti-migraine drug sumatriptan. Maresin-1 potentiated the inhibitory effect of sumatriptan on capsaicin-induced ex vivo CGRP release from trigeminal tissues (p<0.05).
CONCLUSIONS: Maresin-1 alleviates migraine pain by suppressing CGRP release, which plays a critical role in activating and sensitizing the trigeminovascular system and associated neuroinflammatory processes. Maresin-1 potentiates the effects of the anti-migraine drug sumatriptan. Interventions aimed at enhancing endogenous maresin-1 synthesis or inhibiting its degradation may represent promising therapeutic targets for migraine treatment.
Funded by TUSEB [2024-A4-02/42640].
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AIM: Chronic morphine use leads to the development of antinociceptive tolerance, characterized by a decrease in analgesic efficacy. Neuroinflammation and oxidative stress play important pathophysiological roles in this process. Hesperetin, a naturally occurring flavonoid, is known for its anti-inflammatory and antioxidant properties, but its effects on morphine tolerance have not yet been fully elucidated. This study aimed to investigate the effects of hesperetin on antinociceptive tolerance, neuroinflammation, and oxidative stress markers in rats with induced chronic morphine tolerance.
METHODS: Thirty-six adult male Wistar albino rats were divided into six experimental groups: control, hesperetin, morphine, morphine+hesperetin, morphine tolerance, and morphine tolerance+hesperetin. Antinociceptive responses were evaluated using tail flick and hot plate tests. At the end of the experiment, IL-1β, IL-6, IL-18, TNF-α, NF-κB, and Caspase-1 levels were analyzed in spinal cord tissue samples using the ELISA method. Oxidative stress markers, total oxidant level (TOS) and total antioxidant level (TAS), were measured. 
RESULTS: In the chronic morphine tolerance group, a significant decrease in antinociceptive response was determined in the tail flick and hot plate tests (p<0.05), while a significant increase was detected in the levels of IL-1β, IL-6, IL-18, TNF-α, NF-κB and Caspase-1 in spinal cord tissue (p<0.001). Hesperetin administration significantly improved the antinociceptive response in rats that developed morphine tolerance, while significantly reducing levels of pro-inflammatory cytokines, NF-κB, and caspase-1. Furthermore, it was determined that TOS values were significantly increased in the morphine tolerance group compared to the hesperetin+morphine tolerance group (p<0.05). TAS values were found to be significantly higher in the tolerance group treated with hesperetin (p<0.05).
CONCLUSIONS: The findings indicate that hesperetin reduces the development of antinociceptive tolerance by suppressing the neuroinflammatory response and oxidative stress associated with chronic morphine use. Hesperetin is considered a potential complementary treatment approach for preventing morphine tolerance.
Keywords: Hesperetin, Morphine tolerance, Opioid analgesia, Oxidative stress, Pyroptosis 
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Dissociation of Synaptic and Somatic Responses to 1 Hz Single-Pulse and Paired-Pulse Stimulation in the Rat Dentate Gyrus: The Role of the ERK/MAPK Signaling Pathway
Bilal Kosar, Cem Suer
Department of Physiology, Faculty of Medicine, Erciyes University, Kayseri, Türkiye
AIM: Dentate gyrus granule cells resist homosynaptic long-term depression (LTD) under 1 Hz low-frequency stimulation. We aimed to compare the long-term effects of single-pulse (sp) and paired-pulse (pp) 1 Hz low-frequency stimulation (LFS) on fEPSP and population spike (PS), and to evaluate ERK/MAPK inhibition's role in this plasticity.
METHODS: Approved by Erciyes University Ethics Committee (No: 23/026; 01.02.2023), in vivo field potentials were recorded from the dentate gyrus (DG; AP: -3.0, ML:2.15 mm) via perforant path stimulation (AP: -6.5, ML: 4.2 mm) in 18 urethane-anesthetized male Wistar rats. Following a 15-min baseline recording, a 1-hour intrahippocampal DG infusion (20 µL; 50 µM PD98059 or Saline) was initiated concurrently with three groups: 1) Saline+sp-LFS (n=6), 2) Saline+pp-LFS (n=6), and 3) PD98059+pp-LFS (n=6). LFS was delivered at 1 Hz for 15 min (sp-LFS: 900 pulses; pp-LFS [inter-pulse interval, IPI: 30 ms]: 1800 pulses). Recordings continued for 60 min post-LFS; steady-state data (60–75 min) were analyzed via t-tests and EPSP-Spike (E-S) linear regression.
RESULTS: No significant difference emerged between saline sp- and pp-LFS regarding fEPSP slope and PS amplitude (p>0.05). Under pp-LFS, LTD was absent in saline, but PD98059 significantly depressed fEPSP slope versus baseline (p=0.006) and Saline (p=0.037). PD98059 prevented post-pp-LFS PS potentiation seen in saline (p=0.020). E-S regression confirmed no significant slope or elevation differences between saline sp- and pp-LFS (p>0.05); the PD98059 pp-LFS curve remained parallel to saline pp-LFS but showed a significant elevation decrease (p<0.0001).
CONCLUSIONS: ERK/MAPK inhibition unmasks synaptic LTD under pp-LFS while restraining somatic excitability. The elevation shift in E-S regression demonstrates reduced input-output coupling efficiency. Thus, ERK/MAPK acts as a bidirectional regulator, modulating both synaptic LTD and somatic gain.
Keywords: ERK/MAPK signaling pathway, E–S coupling, Dentate gyrus, Long-term depression, Low-frequency stimulation, Synaptic plasticity
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AIM: Dopamine plays a crucial role in the regulation of motor functions, reward mechanisms, and motivational processes. Although numerous studies have explored the relationship between autism and dopamine, limited research has investigated the region-specific levels of dopamine receptors and the dopamine transporter protein (DAT) across different brain regions. This study aimed to investigate region-specific alterations in DAT, D1, and D2 dopamine receptor levels in an experimental autism model induced by prenatal valproic acid (VPA) exposure.
METHODS: The experimental autism model was established by a single intraperitoneal administration of 550 mg/kg VPA to Wistar rats on gestational day 12. Seven male offspring prenatally exposed to VPA constituted the VPA exposure group (n=7), while seven age- and sex-matched male offspring constituted the control group (n=7). On postnatal day 30, stereotypic behaviors, social interaction, anxiety-like behavior, and locomotor activity were evaluated using the open-field, marble-burying, self-grooming, and social interaction tests. On postnatal day 45, the animals were sacrificed, and DAT, D1, and D2 receptor levels were analyzed by ELISA in the prefrontal cortex, parietal cortex, hippocampus, striatum, hypothalamus, and cerebellum.
RESULTS: The VPA exposure group showed a significant decrease in the sociability index (p<0.05) and an increase in self-grooming duration (p<0.01). In the open-field test, both active time and time spent in the center zone were significantly decreased (p<0.01). D1 receptor levels were significantly higher in both cortical regions in the VPA exposure group (p<0.01). In the hippocampus, D1 (p<0.01) and D2 (p<0.05) receptor levels were decreased. DAT levels were significantly increased only in the cerebellum (p<0.001).
CONCLUSIONS: Our findings suggest that prenatal VPA exposure is associated with behavioral alterations alongside region-specific changes in DAT and D1/D2 receptor levels across the examined brain regions, and that these variations may contribute to the emergence of autism-like behavioral deficits.
Keywords: Autism spectrum disorder, Dopamine D1 receptor, Dopamine D2 receptor, Dopamine transporter, Valproic acid
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AIM: This study investigated the effects of microplastic exposure and different fasting regimens on behavioral, metabolic, and oxidative stress parameters in Wistar albino rats.
METHODS: Forty-eight male Wistar albino rats (Ethics approval: 2025/05-04) were randomly divided into six groups, and all protocols were carried out over a period of 28 days: control (C), microplastic (MP), dietary restriction (DR), intermittent fasting (IF), microplastic+dietary restriction (MPDR), and microplastic+intermittent fasting (MPIF). The C group received saline; MP received polystyrene microplastics (15 mg/kg/day, 2.5–5 µm) by oral gavage; DR received 40% dietary restriction; IF underwent alternate-day fasting (24 h fasting/24 h feeding); MPDR and MPIF received combined treatments. Elevated plus maze (EPM), Barnes maze (BM), novel object recognition (NOR), and rotarod tests were used for behavioral evaluations. Serum corticosterone, liver, kidney function markers, and lipid profile were analyzed. Brain BDNF, oxidative stress, and inflammatory markers were measured by ELISA. One-way ANOVA with Tukey's post-hoc test was applied for parametric variables, and the Kruskal–Wallis test with Dunn–Bonferroni post-hoc test for non-parametric variables.
RESULTS: In the BM test, microplastic-exposed groups tended to spend less time in the target quadrant than controls, with significance reached only in groups also subjected to fasting (MPDR and MPIF, p<0.05). A similar trend appeared in EPM and NOR without reaching significance. Corticosterone levels were significantly higher in the MP, DR, MPDR, and MPIF groups compared to control (p<0.05). Creatinine was significantly higher in the MP group than in C, IF, MPDR, and MPIF groups, while ALT was highest in the MPIF group (p<0.05). Brain ELISA markers showed no significant differences among groups.
CONCLUSION: Twenty-eight-day microplastic exposure tended to impair spatial learning and increased corticosterone levels. Dietary restriction and intermittent fasting may exacerbate microplastic-induced behavioral impairments. 
Funded by Hacettepe University Scientific Research Projects Coordination Unit (THD-2025-22338).
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AIM: Age-related brain damage, characterized by cognitive decline, oxidative stress, neuroinflammation, and neuronal loss contributes to neurodegenerative diseases. Plant-derived extracellular vesicles (PDEVs) have emerged as promising neuroprotective agents due to their biocompatibility and bioactive contents. This study investigated the therapeutic effects of Triticum aestivum microgreen-derived extracellular vesicles in a D-galactose-induced brain aging model.
METHODS: Eighteen 8-week-old male BALB/c mice were divided into control (n=6), D-galactose (D-gal; n=6), and D-gal+PDEV (n=6) groups. D-galactose (150 mg/kg/day, subcutaneous) was administered for 8 weeks. Subsequently, Triticum aestivum microgreen-derived extracellular vesicles (10 mg/kg/day) were administered orally by gavage for 6 weeks. Open field and Y-maze tests were performed. Following euthanasia, hippocampal gene and microRNA expression, histopathological, and immunohistochemical analyses were performed. Data were analyzed using Shapiro-Wilk, one-way ANOVA, Kruskal-Wallis, Mann-Whitney U, and two-way repeated-measures ANOVA tests. p<0.05 was considered significant.
RESULTS: The D-gal group showed significant decreases in total distance traveled (p<0.05), exploration rate (p<0.01), and Y-maze spontaneous alternation rate (p<0.05) versus controls. PDEV treatment increased exploration rate versus D-gal (p<0.05). Compared with D-gal, PDEV increased SIRT1 (p<0.05), Nrf2 (p<0.001), and HO-1 (p<0.01), while decreasing p21, Drp1, miR-22-3p, miR-34a-5p (all p<0.001), NF-κB, and caspase-3 (p<0.05). H&E staining showed increased hippocampal cellular edema in D-gal versus controls (p<0.05). Iba-1 positive cell numbers were higher in PDEV than D-gal (p<0.05).
CONCLUSIONS: Triticum aestivum microgreen-derived extracellular vesicles improved behavioral impairments, enhanced antioxidant defense, and suppressed molecular changes associated with senescence, inflammation, mitochondrial dysfunction, and apoptosis, suggesting their potential as a complementary approach for reducing age-related neurodegenerative changes.
Approved by the Canakkale Onsekiz Mart University Animal Experiments Local Ethics Committee (2025/02-01) and funded by Canakkale Onsekiz Mart University Scientific Research Projects Coordination Unit (TDK-2025-5209). It was derived from the first author’s doctoral thesis.
Keywords: Brain aging, Extracellular vesicle, Hippocampus, Inflammation
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Palmitoylation of GluK2 Regulates Kainate Receptor Trafficking and Is Altered in Temporal Lobe Epilepsy
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AIM: Kainate receptors (KARs) are ionotropic glutamate receptors involved in neuronal excitability and synaptic transmission. KAR dysfunction has been associated with neurological disorders, including temporal lobe epilepsy (TLE). Previous studies have shown that palmitoylation of the KAR subunit GluK2 regulates surface expression and activity-dependent trafficking. This study investigated the role of GluK2 palmitoylation in KAR trafficking and function and its association with TLE.
METHODS: Non-palmitoylatable GluK2 mutants were expressed in primary rat hippocampal neurons using a lentiviral approach. GluK2 palmitoylation was assessed by APEGS assay, receptor surface expression by cell-surface labelling, and receptor function by calcium imaging following co-expression of mutants with R-GECO. In a RISE (modified lithium-low-dose pilocarpine) TLE model, GluK2 palmitoylation and zDHHC9 levels were analysed in hippocampal samples from adult male Wistar rats 15 weeks after induction. Surface labelling (21-30 cells, 3 rats) was analysed by two-way ANOVA with Šídák’s test, RISE hippocampal samples (n=3/group) by two-way repeated-measures ANOVA with Šídák’s test, and calcium imaging (27-35 cells, 5 rats) by one-way ANOVA with Dunnett’s test. RISE animal procedures were conducted at Aston University with approval from the Bioethics Committee; other animal procedures were approved by the University of Bristol Animal Welfare and Ethics Review Board (Grant code: MR/W02036X/1).
RESULTS: The non-palmitoylatable C858A mutant showed significantly decreased surface expression (p<0.05) following agonist stimulation, whereas surface expression of C871A and C858A/C871A mutants were unaffected. Calcium imaging showed that non-palmitoylatable mutants significantly altered calcium signalling. GluK2 palmitoylation and zDHHC9 protein levels were also significantly increased in hippocampal samples from TLE rats (p<0.05).
CONCLUSIONS: These findings demonstrate a site-specific role for GluK2 palmitoylation in KAR trafficking. Increased GluK2 palmitoylation and zDHHC9 levels in TLE suggest that this modification may contribute to KAR regulation during epileptogenesis. Further studies are needed to determine its direct effects on KAR signalling and neuronal hyperexcitability.
Keywords: Epilepsy, Kainate receptors, Palmitoylation, Receptor trafficking
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The Antinociceptive Effect of Levetiracetam in Colorectal Distension-Induced Visceral Pain in Rats and the Role of Adrenergic, Serotonergic, and Opioidergic Receptors in This Effect
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AIM: Levetiracetam is an antiepileptic with reported antihyperalgesic effects in experimental pain models. However, evidence predominantly derives from somatic pain models; its effects on visceral pain and underlying mechanisms remain insufficiently elucidated. We hypothesized that levetiracetam would reduce visceral pain and investigated its antinociceptive effects in a rat model of colorectal distension (CRD)-induced visceral pain and the potential involvement of opioid, α₂-adrenergic, and serotonergic 5-HT₃ receptors.
METHODS: Forty-six male Sprague-Dawley rats weighing 250-300 g were used (OMU Animal Ethics Committee, 2025-75). Visceromotor responses (VMRs) to CRD were assessed using electromyographic (EMG) recordings from electrodes surgically implanted in the external oblique muscle seven days before experiments. Intravenous levetiracetam (50, 100, 200, and 400 mg/kg) was administered to establish the dose-response relationship. For mechanistic investigations, the opioid antagonist naloxone hydrochloride (at nonselective and μ-opioid-selective doses), the peripherally acting opioid antagonist naloxone methiodide, the α₂-adrenergic antagonist yohimbine, the peripherally acting α₂-adrenergic antagonist MK-467, or the 5-HT₃ antagonist ondansetron were administered intravenously 10 minutes before levetiracetam (200 mg/kg). The mean EMG response to three CRDs at 10-minute intervals before intravenous administration represented 100% VMR (minute 0). Subsequently, CRD was repeated every 10 minutes for 90 minutes; VMRs were expressed as percentages of baseline. Data were analyzed using a mixed-effects model with treatment as a fixed effect and subject as a random effect, followed by Dunnett’s post hoc multiple comparisons test.
RESULTS: Levetiracetam (100, 200, and 400 mg/kg) reduced CRD-induced VMRs (p<0.01–0.001). Antinociception was blocked by yohimbine and MK-467 (p<0.001) and attenuated by naloxone (1 mg/kg) and naloxone methiodide (p<0.01), but unaffected by naloxone (0.03 mg/kg) or ondansetron.
CONCLUSIONS: These findings demonstrate levetiracetam’s antinociceptive effects in CRD-induced visceral pain and the involvement of peripheral α₂-adrenergic and non-μ opioid receptors, supporting its potential repurposing for visceral pain treatment.
Keywords: α₂-Adrenergic receptors, Colorectal distension, Levetiracetam, Opioid receptors, Visceral pain
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4Department of Biotechnology and Bioengineering, Izmir Institute of Technology, Izmir, Türkiye
5Department of Pharmacology, Faculty of Pharmacy, Hacettepe University, Ankara, Türkiye
6Department Biophysics, Faculty of Medicine, Kırklareli University, Kırklareli, Türkiye 
AIM: This study aimed to evaluate the effects of nutrient deprivation-induced cellular stress on Sestrin2 (SESN2) expression and cellular dynamics in SH-SY5Y cells.
METHODS: Herein, SESN2 gene expression levels were quantified by qRT-PCR in SH-SY5Y cells cultured in media supplemented with either 0% or 10% fetal bovine serum (FBS) for 6, 12, and 24 hours. In silico analyses were also performed to provide a comprehensive genetic assessment of the SESN2 gene. Accordingly, SESN2-associated variants were queried in the GWAS catalog and evaluated using the Ensembl Variant Effect Predictor based on Ensembl/GENCODE transcripts; functional effects were assessed using SIFT and PolyPhen, and clinical significance was evaluated. To precisely characterize cellular responses, the transcriptional expression levels of apoptosis-associated genes (BAX, BAK, and BCL-XL) and endoplasmic reticulum stress-related genes (ATF4, ATF6, PERK, CHOP, and GRP78) were quantitatively evaluated and the relative gene expression was calculated using the 2^−ΔΔCt method. Statistical analyses were performed using the RT² Profiler RT-PCR Array Data Analysis Programme (Qiagen, Inc., USA) with Student’s t-test, and the data were visualized using GraphPad Prism-8 software.
RESULTS: SESN2 expression levels were significantly upregulated in response to FBS starvation at 6, 12, and 24 hours compared with the control (p≤0.05). Moreover, bioinformatic analyses indicated that the variants rs74896528, rs517085, and rs503048 associated with the SESN2 gene were prioritized based on functional relevance. Additionally, 24-hour FBS deprivation significantly decreased BAX, BAK, and CHOP expression and significantly increased BCL-XL, ATF4, ATF6, PERK, and GRP78 expression compared with the control (p≤0.05).
CONCLUSIONS: Consequently, time-dependent SESN2 upregulation induced by starvation suggests that SESN2 may play a critical role in cellular stress adaptation under FBS-related nutritional deprivation conditions in SH-SY5Y cells, accompanied by transcriptional reprogramming of apoptosis- and endoplasmic reticulum stress-related genes. Additionally, further experimental studies are warranted to elucidate the role of SESN2-associated SNPs in neurodegenerative diseases.
Keywords: Apoptosis, Endoplasmic reticulum stress, Sestrin2, SH-SY5Y neuroblastoma cells.
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AIM: Multiple sclerosis (MS) is a chronic neurodegenerative disease characterized by CNS myelin loss; tissue hypoxia and oligodendrocyte ion channel dysregulation contribute to its pathogenesis. This study examined resveratrol's effects on oligodendrocyte Kir4.1, TRPM4 and TRPA1 channel function and related protein expression in an ex vivo oxygen-glucose deprivation (OGD) model of ischemic myelin injury.
METHODS: Approval was granted by the Animal Experiments Ethics Committees of Inonu and Gaziantep Universities (2025/13-13; 2024/10). Acute 225-µm corpus callosum slices from 80 male BALB/c mice (10-17 days) were assigned to control, resveratrol (50 µM), Ischemia (OGD) and resveratrol+ischemia groups. Cell identity was verified by Olig2 immunofluorescence/confocal microscopy. Whole-cell voltage-clamp step (−150/+50 mV) and ramp (−140/+40 mV) protocols were applied. TRPA1, Kir4.1 and TRPM4 components were isolated by subtraction after polygodial, BaCl₂ and 9-phenanthrol, respectively. Olig2, Kir4.1, TRPM4, BCL-2, BAX and Caspase-3 were assessed by Western blot. Data were analyzed with Kruskal-Wallis/Dunn tests and Western blot data with Friedman/Bonferroni; p<0.05 was considered significant.
RESULTS: Resting membrane potential did not differ from control in any group; the only significant pairwise difference was between resveratrol and ischemia (p<0.05). Under ischemia, inward current remained unchanged across successive drug applications but increased progressively with resveratrol+ischemia, differing at all steps (p<0.05). Ischemia markedly suppressed Kir4.1 and TRPM4 current components. Although amplitudes remained low, pharmacological modulation was significantly preserved in resveratrol+ischemia versus ischemia (p<0.05). Western blot showed reduced TRPM4 and Olig2 expression in resveratrol+ischemia (p<0.05), whereas Kir4.1, BCL-2, BAX and Caspase-3 were unchanged (p>0.05).
CONCLUSIONS: Kir4.1 functional loss without a corresponding protein change suggests reversible post-translational mechanisms, whereas TRPM4 decreased both functionally and at protein level. Marked Olig2 loss without changes in classical apoptotic markers suggests caspase-independent cell death. Resveratrol did not fully reverse ischemic loss but preserved a pharmacologically modulable channel pool, supporting it as a candidate for ion channel-targeted neuroprotection in MS.
Funded by Inonu University BAP (TDK-2024-3528).
Keywords: Ischemic myelin injury, Kir4.1, Multiple sclerosis, Oligodendrocyte, Resveratrol, TRPM4
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AIM: Epilepsy is a chronic neurological disorder characterized by recurrent seizures, with oxidative stress playing a role in epileptogenesis and neuronal damage. While morin, a flavonoid, stands out for its potent antioxidant properties, the silent information regülatör-1 (SIRT1) signaling pathway which oxidative stress responses is considered an important target in epilepsy. This study aimed to investigate the effects of morin on cell viability, oxidative stress, and SIRT1 gene expression in a pentylenetetrazol (PTZ)-induced SH-SY5Y human neuroblastoma cell line epilepsy model.
METHODS: The IC50 value of PTZ in SH-SY5Y cells was determined as 31.28 mM using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. The cytotoxicity of morin was examined at concentrations of 6.25; 12.5; 25, and 50 µM. Experimental groups were established as control, PTZ, PTZ+morin and morin. Cell viability was evaluated via the MTT assay, total antioxidant status (TAS) and total oxidant status (TOS) levels were analyzed using commercial kits, and SIRT1 gene expression was measured via real-time quantitative PCR (RT-qPCR) using GAPDH as the reference gene. Data were analyzed using one-way ANOVA and Tukey's post-hoc test.
RESULTS: PTZ significantly decreased cell viability in SH-SY5Y cells, whereas morin alone exhibited no cytotoxic effects. Morin administered alongside PTZ significantly increased cell viability, particularly at the 6.25 µM concentration. While PTZ decreased TAS levels and increased TOS levels, morin treatment enhanced antioxidant capacity and significantly reduced oxidative stress. SIRT1 expression was suppressed in the PTZ group but restored following morin treatment, with the highest expression observed in the PTZ+25 µM Morin group. Morin alone also increased SIRT1 expression, particularly at the 25 µM concentration.
CONCLUSIONS: Morin mitigated PTZ-induced cytotoxicity and oxidative stress, enhanced cell viability, and upregulated SIRT1 gene expression in SH-SY5Y cells. These findings suggest that morin may exert neuroprotective effects in an experimental cellular epilepsy model via SIRT1-mediated antioxidant mechanisms.
Keywords: Epilepsy, Morin, Oxidative stress, PTZ, SIRT1, SH-SY5Y
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AIM: Intervertebral disc degeneration (IVDD) is a cause of chronic low back pain and is characterized by altered cell death, extracellular matrix (ECM) degradation, inflammation, and cellular stress responses. MicroRNAs (miRNAs) are epigenetic molecules that regulate gene expression post-transcriptionally. This study aimed to identify degeneration-associated miRNA profiles and target gene networks in lumbar disc herniation (LDH) tissues.
METHODS: Forty-eight patients aged 25–45 years were included. The LDH group (n=38) consisted of disc tissues obtained from patients undergoing microdiscectomy for lumbar disc herniation. The control group (n=10) comprised healthy disc tissues obtained during acute vertebral fracture surgery, with no evidence of degeneration. RNA was isolated, and gene and miRNA expression levels were analyzed using quantitative real-time polymerase chain reaction. Candidate miRNAs were identified using TargetScan, miRDB, and DIANA-TarBase. Differential expression, principal component analysis (PCA), and pathway enrichment analyses were performed. Group differences in gene and miRNA expression were evaluated using the Mann–Whitney U test, and differential expression was determined based on log₂ fold change (log₂FC) and p-values.
RESULTS: BAX, RAP1A, FOXF2, SOS1, and CXCL5 expression was significantly increased, whereas COL6A2 expression was decreased in the LDH group (p<0.05). PCA demonstrated separation between the control and LDH groups. Pathway analysis highlighted RAS/MAPK signaling, inflammatory responses, apoptosis, and ECM remodeling. Eleven miRNAs were upregulated (miR-21-5p, miR-466-5p, miR-3606-5p, miR-128-3p, miR-4795-3p, miR-96-5p, miR-34b-5p, miR-15a-5p, miR-298-5p, miR-182-5p, miR-527-5p), while seven were downregulated (miR-5003-3p, miR-3667-3p, miR-889-3p, miR-518a-5p, miR-30b-5p, miR-6077-5p, miR-1-3p). miRNA pathway analysis indicated alterations in cell proliferation, autophagy, Wnt/β-catenin, and TGF-β/EMT signaling.
CONCLUSIONS: These findings suggest that miRNA-mediated molecular networks related to inflammation, apoptosis, ECM regulation, and cellular stress responses may contribute to IVDD pathophysiology and provide insights into the molecular mechanisms underlying LDH and potential therapeutic strategies.
Funded by Scientific Research Coordination Unit of Canakkale Onsekiz Mart University under project number TSA-TSA-2025-5363.
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AIM: The exercise myokine irisin crosses the blood-brain barrier and influences energy balance centrally, yet its effects on food intake are inconsistent and the mediating neurons are unknown. We investigated whether its feeding and locomotor effects depend on arcuate (ARC) pro-opiomelanocortin (POMC) neuron activity.
METHODS: Cre-dependent AAVs (AAV-FLEX-EGFP, hM3Dq, hM4Di, caspase-3) were stereotaxically delivered into the ARC of male POMC-Cre mice (n≥5/group). Irisin (100 nM) was infused into the left lateral ventricle for 7 or 28 days by osmotic minipump and a single intracerebroventricular dose (100 nM) was also given with intraperitoneal clozapine-N-oxide (CNO). Food intake was monitored at 4 and 24 h and body weight daily. Locomotor and anxiety-like behavior were assessed by open-field test, POMC activity and postsynaptic events by whole-cell recordings, cFOS and AgRP/POMC immunoreactivity by immunofluorescence, POMC protein by Western blot, serum insulin, leptin and ghrelin by ELISA. Data were analyzed by paired/unpaired t-tests, Kruskal-Wallis with Dunn's and Kolmogorov-Smirnov tests. p<0.05 was significant. Study was approved by the local animal ethics committee (Approval no: 2024-02).
RESULTS: Seven-day infusion reduced body weight and tended to decrease food intake, while cFOS-positive POMC neurons and AgRP/POMC immunoreactivity tended to rise. Under hM3Dq, single-dose irisin reduced 24-h intake versus CNO alone (p<0.05), an effect abolished under hM4Di. After caspase-3 deletion, 24-h intake was nevertheless reduced (p<0.05). Single-dose irisin decreased distance travelled, velocity and central-zone parameters (p<0.01), preserved under hM4Di (p<0.05) but reversed under hM3Dq (p<0.05). Chronic infusion tended to reduce inhibitory and 28-day infusion to raise excitatory events (p=0.071 and 0.083). POMC protein tended to increase, insulin was unchanged, leptin tended to rise on day 7 and ghrelin to fall acutely.
CONCLUSIONS: Anorexigenic effect of irisin depends on the activity state of POMC neurons, activation potentiating and inhibition abolishing it.
Funded by Inonu University Scientific Research Projects Coordination Unit (TOA-2024-3447).
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AIM: Maternal stress has increasingly recognized effects on fetal development and offspring behavior. This study aimed to investigate the possible effects of exercise on circadian rhythm-related genes in the suprachiasmatic nucleus (SCN) of offspring of pregnant rats exposed to a chronic unpredictable mild stress (CUMS) model.
METHODS: Seventy-three rats were used: 13 pregnant Wistar Albino rats and their offspring (30 female, 30 male). Pregnant rats were divided into four groups: control (C), stress (St), stress+exercise (St+Ex), and exercise (Ex). Under CUMS, rats were exposed to various stressors. From gestational days 6-20, the St group underwent CUMS, the Ex-group underwent treadmill exercise (30 min/day, 6 days/week), and the St+Ex group received both. The sucrose preference test (SPT) and forced swim test (FST) were performed on gestational days 20-21 to confirm the model. After weaning, offspring underwent the elevated plus maze (EPM) test, then were decapitated at zeitgeber time 8 (ZT8) for SCN tissue collection. Expression of Bmal1, Clock, Per1, Per2, Cry1, Cry2, and Rev-erbα was determined by RT-PCR. Data were analyzed by one-way ANOVA with Tukey post-hoc test. The study was approved by the Van Yuzuncu Yil University Local Ethics Committee for Animal Experiments (2026/06-23, dated 04/06/2026).
RESULTS: The St group showed the lowest SPT sucrose consumption, significantly differing from the St+Ex group (p=0.046). Immobility time in the FST was significantly higher in the St group (p=0.044). In the EPM, St group offspring spent significantly less time in the open arms (p=0.049). In female offspring, gene expression was significantly higher in the control group than in others (p<0.05); no significant differences were found in males.
CONCLUSIONS: Maternal stress exerted adverse effects on offspring behavior and on circadian rhythm-related gene expression in the SCN, while the exercise protocol did not show a clear protective effect.
Keywords: Circadian rhythm, Exercise, Maternal stress
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AIM: Microglial activation is a central component of neuroinflammation; however, the coordinated regulation of transcriptional programs related to cell survival, apoptosis, stress adaptation, and mitochondrial homeostasis during inflammatory activation remains incompletely understood. This study investigated the hypothesis that lipopolysaccharide (LPS)-induced activation of BV-2 microglia is associated with coordinated transcriptional reprogramming of cell viability-linked gene networks.
METHODS: Publicly available two datasets, GSE171696 and GSE326825, modelling LPS treatment in BV-2 microglial cells, were analyzed from the gene expression omnibus (GEO) database. In each dataset, differential gene expression analysis between the LPS-treated and control groups was performed using the limma package through GEO2R. Gene expression differences between the two groups were evaluated using t-test with variance estimates stabilized by an empirical Bayes approach. The Benjamini–Hochberg correction was applied to control the type I error rate arising from multiple comparisons. A target gene panel related to cell survival, apoptosis, oxidative stress, autophagy, and mitochondrial quality control was constructed using GeneCards annotations. Statistical significance was defined as an adjusted p<0.05.
RESULTS: LPS exposure was associated with marked increases in TNF, IL1B, IL6, NOS2, and PTGS2 expression in both datasets (p<0.05). Additionally, SOD2, involved in oxidative stress adaptation, and the cell survival/apoptosis-regulatory genes BCL2L1, MCL1, and BIRC3 were increased across both datasets (p<0.05). SQSTM1, associated with autophagy and cellular stress responses, also showed a consistent increase (p<0.05). PINK1 expression decreased in both datasets, although this change remained significant after multiple-testing correction only in GSE326825. No consistent expression change was identified for PRKN expression (p>0.05).
CONCLUSIONS: LPS-induced BV-2 microglial activation is characterized by strong pro-inflammatory transcription accompanied by concurrent reorganization of gene programs associated with cell survival, stress adaptation, and autophagy. These findings indicate that microglia engage adaptive transcriptional responses aimed at maintaining cellular homeostasis during inflammatory activation.
Keywords: BV-2, Cell viability, Lipopolysaccharide, Microglia, Mitochondria, Transcriptomics

OC-63
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AIM: Irritable bowel syndrome (IBS) develops from disrupted interactions among systems maintaining colonic homeostasis. We hypothesized that METRNL/IL-41 supports colonic homeostasis in IBS by modulating neuroimmune and epithelial responses.
METHODS: Following approval by Marmara University Local Animal Ethics Committee (03.2025mar), IBS was induced in female Wistar Albino rats (8–10 weeks old) via intracolonic 4% acetic acid (1 ml) and 10-day water-avoidance stress (1 hour/day). Controls received saline (n=6). IBS rats received six doses of recombinant METRNL/IL-41 (2.5/10/40 µg/kg, n=7/group; IBSMET2.5, IBSMET10, IBSMET40) or saline (n=6, IBSSAL) intraperitoneally every other day. Visceromotor reflex threshold (VMRT) was assessed by colorectal distension, heart rate variability (HRV) by electrocardiography and total intestinal transit time (TITT) by charcoal progression. Leukocyte trafficking was examined by intravital microscopy. After euthanasia on day twelve, proximal colon samples were collected for organ-bath contraction/relaxation studies, histopathological scoring (hematoxylin-eosin), mast cell count (toluidine blue), occludin immunohistochemistry. Reactive oxygen species were evaluated by luminol/lucigenin chemiluminescence. Mann-Whitney U, ANOVA and Kruskal-Wallis tests were used.
RESULTS: VMRT was decreased in IBSSAL, IBSMET2.5 and IBSMET10 (p<0.05-0.001), whereas was similar to control in IBSMET40. TITT and HRV remained unchanged. METRNL prevented IBSSAL-induced colonic hypercontractility (decreased carbachol EC50, p<0.05), whereas relaxation remained unchanged. Mast-cell counts and mesenteric leukocyte rolling/adhesion increased in IBSSAL and decreased in IBSMET40 (p<0.05). Increased histopathological damage in IBSSAL (p<0.001) was reduced in IBSMET2.5 and IBSMET40 (p<0.01). Reduced occludin immunoreactivity in IBSSAL was partially preserved in the IBSMET2.5 and IBSMET40. Lucigenin was elevated in all METRNL groups (p<0.05). Increase in luminol in IBSSAL and IBSMET10 (p<0.001) was prevented in IBSMET2.5 and IBSMET40. Finally, analysis of open-access mouse colon scRNA-seq data (GSE229321) revealed chronic stress selectively reduced Metrnl in CD11c macrophages and Clec4e monocytes (p<0.05, p<0.001).
CONCLUSIONS: METRNL/IL-41 supports colonic homeostasis in IBS by protecting the epithelial barrier and regulating visceral, contractile and immune responses.
Funded by Marmara University (TTU-2025-11631).
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AIM: Breast cancer, a disease in which abnormal cells in the breast tissue proliferate uncontrollably to form tumors, is the most common type of cancer among women worldwide and ranks first in cancer-related mortality. This study was designed to evaluate the possible cytotoxic and genotoxic effects of desloratadine, a histamine H1 receptor antagonist, on the MCF-7 breast cancer cell line.
METHODS: In the study, doses of desloratadine ranging from 1–100 μM were applied to MCF-7 cells for 24 hours. Changes in cell viability were determined using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay (n=8). The possible genotoxic effect of desloratadine was evaluated by single cell gel electrophoresis (Comet) assay. In the study, at least 50 cells from each group were analyzed. To determine possible cytotoxic efficacy, apoptotic markers were analyzed by real-time PCR (n=3). The statistical significance of the data was evaluated using the non-parametric Kruskal-Wallis analysis of variance followed by the Dunn test, and a p-value of <0.05 was considered statistically significant.
RESULTS: The 50 and 100 µM doses of desloratadine significantly reduced MCF-7 cell viability compared to the control groups (p<0.05). The IC₅₀ value of desloratadine for MCF-7 cells was calculated as 32.31 µM. Comet analyses revealed that desloratadine treatment resulted in increased DNA damage (p<0.05). While an increase in p53 mRNA level was observed in the desloratadine-treated groups, a decrease in Bcl-2 mRNA level was detected (p<0.05).
CONCLUSIONS: Our results demonstrate that desloratadine may induce cell death in MCF-7 cells by increasing DNA damage and decreasing the expression of the anti-apoptotic Bcl-2. Although the data obtained indicate that desloratadine could be a potential therapeutic agent in breast cancer treatment, further studies are needed to elucidate the underlying molecular mechanisms of its possible effects.
Keywords: Apoptosis, Breast cancer, Cytotoxicity, Desloratadine, DNA damage
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Dissociating the Contributions of the Pregenual Anterior Cingulate Cortex and the Anterior Insula in Pain Prediction Error: A Multivariate Functional Magnetic Resonance Imaging Study Using Neural Decoding Approaches
Parivash Hafez Amini
Department of Physiology, Faculty of Medicine, Girne American University, Girne, Turkish Republic of Northern Cyprus

AIM: This study aimed to dissociate the contributions of the pregenual anterior cingulate cortex (pgACC) and the anterior insula (aINS) to pain prediction error using multivariate functional magnetic resonance imaging (fMRI) decoding.
METHODS: Thirty healthy participants with no history of neurological or psychiatric disorders underwent fMRI (3T Siemens Prisma) while receiving painful (45°C) and non-painful (32°C) thermal stimuli under high- and low-expectancy conditions. Ethical approval was obtained from the Institutional Review Board of Girne American University. fMRI data were analyzed using univariate GLM and multivariate pattern analysis (MVPA) with a support vector machine (SVM) and leave-one-out croOC-validation. Statistical significance was set at p<0.05 (FWE/FDR-corrected for univariate analyses; permutation testing for decoding).
RESULTS: Both aINS and pgACC decoded expectancy states above chance (aINS: 72.4%±3.2%, p<0.001; pgACC: 64.8%±3.5%, p<0.001), with higher accuracy in aINS. Pain intensity was positively correlated with aINS activity (r=0.59, p<0.001). GLM showed stronger aINS response to uncertainty (p<0.001, FDR-corrected) and pgACC involvement in affective/evaluative components (p<0.01).
CONCLUSIONS: These findings support the predictive coding model of pain processing. The aINS and pgACC appear to play complementary roles in transforming cognitive expectations into subjective pain experiences. These findings may contribute to a better understanding of potential therapeutic targets for chronic pain; however, clinical translation requires future studies in chronic pain patients and intervention designs.
Keywords: Anterior insula, Multivariate decoding, Neuroimaging, Pain expectancy, Pain processing, Prediction error

OC-66
Anti-Seizure Effects of Honokiol and Polydatin in Pentylenetetrazole- and Penicillin-Induced Experimental Seizure Models
Cansu Torun1,2, Ibrahi̇m Ethem Torun1, Aydin Him3, Erkan Kilinc4
1Department of Physiology, Faculty of Medicine, Bolu Abant Izzet Baysal University, Bolu, Türkiye
2Department of Veterinary Medicine, Mudurnu Sureyya Astarci Vocational School, Bolu Abant Izzet Baysal University, Bolu, Türkiye 
3Department of Biophysics, Faculty of Medicine, Ondokuz Mayis University, Samsun, Türkiye
4Department of Physiology, Cerrahpasa Faculty of Medicine, Istanbul University-Cerrahpasa, Istanbul, Türkiye
AIM: Imbalance between inhibitory GABAergic and excitatory glutamatergic neurotransmission is a fundamental mechanism underlying epileptic seizures. GABAergic neurotransmission-enhancing effects of honokiol and glutamate-mediated excitotoxicity-suppressing effects of polydatin provide a scientific rationale for investigating their efficacy in experimental seizure models. We evaluated effects of honokiol and polydatin alone, in combination, and together with a subeffective dose of valproic acid (VPA) in pentylenetetrazole (PTZ)- and penicillin (PEN)-induced experimental seizure models.
METHODS: Adult male Wistar rats were divided into ten groups (n=8/group) for each of PTZ and PEN models: control, PTZ or PEN, honokiol, polydatin, honokiol+polydatin, VPA75, honokiol+VPA75, polydatin+VPA75, honokiol+polydatin+VPA75, and VPA300. Control group received corresponding vehicles, whereas all other groups were subjected to either PTZ or PEN model as appropriate. Honokiol (10 mg/kg), polydatin (20 mg/kg), valproic acid (75 or 300 mg/kg), and PTZ (50 mg/kg) were administered intraperitoneally, whereas intracortical route for penicillin-G. Seizure behaviors was evaluated using Racine scale in PTZ model, while epileptiform activity was assessed in PEN model. Data were analyzed using Kruskal–Wallis test. Ethics approval: 2025/39.
RESULTS: In PTZ model, polydatin reduced seizure severity and seizure duration (p<0.05), and this anticonvulsant effect was further enhanced when combined with honokiol (p<0.01). Although subeffective dose of VPA alone had no effect on seizure behavior, its combination with honokiol (p<0.05), polydatin (p<0.01), or honokiol+polydatin (p<0.001) reduced seizure severity. In PEN model, honokiol, polydatin, and VPA75 alone did not affect epileptiform activity. However, combinations of VPA75 with honokiol, polydatin, or honokiol+polydatin reduced epileptiform spikes (p<0.05). Positive control, VPA300, suppressed both seizure activity and epileptiform discharges in both experimental models (p<0.05).
CONCLUSIONS: Honokiol and polydatin, particularly in combination with a subeffective dose of VPA, exerted anticonvulsant and antiepileptiform effects in experimental seizure models. These findings suggest that these compounds may serve as promising adjunctive candidates for development of novel therapeutic strategies based on combination therapy with lower doses of antiepileptic drugs.
Funded by BAIBU-BAP (BAP–TDR-018).
Keywords: Epileptic seizure, Honokiol, Penicillin, Pentylenetetrazole, Polydatin
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High-Titer Autoantibody Positivity is Linked to Increased Interleukin-10
Faruk Disli1, Aydin Sever2, Tugce Tutar3, Sedat Yildiz4
1Department of Basic Physiotherapy, Faculty of Physiotherapy and Rehabilitation, Bingol University, Bingol, Türkiye
2Elderly Care Program, Health Services Vocational School, Bingol University, Bingol, Türkiye
3 Department of Physiology, Faculty of Veterinary Medicine, Bingol University, Bingol, Türkiye
4Department of Physiology, Faculty of Medicine, Inonu University, Malatya, Türkiye
AIM: The aim of this study was to evaluate serum interleukin-10 (IL-10), an immunoregulatory cytokine, in individuals with high autoantibody positivity and to compare IL-10 levels with those of individuals with low autoantibody positivity.
METHODS: This cross-sectional study included 44 individuals with high and 41 with low autoantibody positivity, aged 18–65 years. Antinuclear antibody (ANA), anti-double-stranded DNA (anti-dsDNA), anti-Sjögren’s syndrome-related antigen A/Ro (anti-SSA/Ro), anti-Sjögren’s syndrome-related antigen B/La (anti-SSB/La), anti-Smith (anti-Sm), anti-topoisomerase I (anti-Scl-70), anti-histidyl-tRNA synthetase (anti-Jo-1), rheumatoid factor (RF), anti-cyclic citrullinated peptide (anti-CCP), anti-beta-2 glycoprotein I, myeloperoxidase (MPO), and proteinase 3 (PR3) autoantibodies were evaluated using an automated diagnostic enzyme-linked immunosorbent assay (ELISA) system. Autoantibody positivity was classified by percentage binding on the assay calibration curve, calculated as (sample optical density/Standard 1 optical density) × 100. Binding >75% (>Q3) was considered high positivity, whereas positive results below this threshold were classified as low positivity. Serum IL-10 levels were measured using a commercial ELISA kit. Ethical approval was obtained from the Bingol University Scientific Research and Publication Ethics Committee of Health Sciences (Decision No: 3/13, 02 April 2026).
RESULTS: Serum IL-10 levels were significantly higher in the high autoantibody positivity group than in the low-positivity group (8.33±13.95 vs. 2.98±2.94 pg/mL, respectively; p= 0.017). This difference remained significant after adjustment for age, sex, and BMI using GLM-Univariate analysis (p= 0.014). No significant correlation was observed between the number of positive autoantibodies and IL-10 levels (Spearman’s ρ= 0.087, p= 0.428).
CONCLUSIONS: The observed increase in serum IL-10 levels among individuals with high autoantibody positivity suggests the involvement of altered immunoregulatory mechanisms. Further studies are required to clarify whether IL-10 contributes to the development or regulation of these immune responses.
Keywords: Autoantibodies, Autoimmunity, Cytokines, Interleukin-10
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Investigation of the Effects of Exercise on Meteorin-like and Myonectin Levels in a Fructose-Rich Diet 
Mihriban Emeksiz1, Nurettin Aydogdu2
1Department of Physiology, Institute of Health Sciences, Inonu University, Malatya, Türkiye
2Department of Physiology, Faculty of Medicine, Inonu University, Malatya, Türkiye
AIM: Our study aimed to investigate the relationship between meteorin-like and myonectin levels and kidney functions in fructose-rich rats and the effect of exercise on meteorin-like and myonectin levels.
METHODS: Ethics committee approval was obtained. Twenty-four male Sprague-Dawley rats (weighing 250–300 g) were equally divided into control, fructose, and fructose+exercise groups. Rats in the fructose and fructose+exercise groups were fed a 20% D-fructose solution in their drinking water for 8 weeks. Blood pressure was measured via tail with two-weeks intervals. Rats in the fructose+exercise group underwent treadmill exercise at a speed of 20 m/min for 45 minutes during the final four weeks of the study. On the first day of the nineth week, following the collection of 24-hour urine samples, the rats were anesthetized, and blood, gastrocnemius muscle, and both kidneys were harvested prior to euthanasia.
RESULTS: Blood pressure values in the fructose group were found to be higher than those in the control group at weeks 4, 6, and 8 (p<0.01). Serum urea, glucose, and Lee index values were found to increase, while serum K+, HDL, and P-3 concentrations decreased (p<0.05). Compared to the fructose group, the fructose+exercise group showed increased serum myonectin and glucose concentrations, and decreased serum urea, triglyceride, and VLDL concentrations (p<0.05). There were no significant differences between the groups regarding creatinine clearance or the levels of meteorin-like and myonectin in muscle and kidney tissues (p>0.05).
CONCLUSIONS: In the light of these results, the increasing effect of fructose nutrition on blood pressure, glucose and triglyceride levels was evaluated as a level that could define obesity. It was thought that the increase in myonectin levels could be associated with the healing effect of exercise.
Funded by the Inonu University Scientific Research Projects Unit with project number TYL-2021-2716.
Keywords: Exercise, Fructose, Metabolic syndrome, Meteorin-like, Myonectin 
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The Therapeutic Potential of Symbiotic Treatment in Kidney Damage in an Experimental Diabetes Model 
Asena Can1, Zeynep Ece Bulut1,2, Ibrahim Sogut3, Berna Colak1, Asli Kandil4
1Institute of Graduate Studies in Sciences, Istanbul University, Istanbul, Türkiye
2Experimental Animal Laboratory, Biruni University, Istanbul, Türkiye; 
3Department of Biochemistry, Faculty of Medicine, Demiroglu Bilim University, Istanbul, Türkiye
4Department of Biology, Faculty of Science, Istanbul University, Istanbul, Türkiye 
AIM: Diabetes is a metabolic disorder that causes complications in several organs as a result of chronic hyperglycaemia. Currently, it has been demonstrated that an imbalance in the gut microbiota (dysbiosis) may be associated with numerous metabolic diseases, including diabetes. Consequently, prebiotics, probiotics, and synbiotics, which regulate the gut microbiota, are being investigated as potential approaches to counteract the effects of dysbiosis. This study aimed to investigate the effects on the kidneys of a multi-strain symbiotic formulation containing Lactobacillus, Bifidobacterium and Streptococcus species, as well as inulin, in a diabetic rat model induced by streptozotocin (STZ).
METHODS: Thirty-two male Wistar albino rats (2.5 months old) were divided into four groups: control, synbiotic, diabetes, and diabetes+synbiotic (n=8). Diabetes was induced in relevant groups with STZ (60 mg/kg), followed by 28 days of synbiotic treatment via oral gavage. Blood and tissue samples were collected. Data were analyzed using Kruskal–Wallis and one-way ANOVA tests.
RESULTS: In diabetic animals, blood glucose (p<0.0001), serum blood urea nitrogen (BUN) (p<0.05) and creatinine (p<0.05) levels, as well as malondialdehyde (p<0.05), total oxidant capacity (p<0.001) and oxidative stress index (p<0.05) levels in kidney tissue, were elevated. While arterial blood electrolyte levels remained unchanged, methaemoglobin and lactate levels were found to be elevated in the diabetic group (p<0.05). There was marked cytoplasmic vacuolisation and accumulation of PAS-positive material in the renal tubular cells of diabetic animals. Although glucose levels were higher than in the control and cytoplasmic accumulations were present in the diabetes+symbiotic group, oxidative parameters, BUN, creatinine, and lactate levels were found to be similar to those in the control group.
CONCLUSIONS: The findings suggest that symbiotic treatment can reduce oxidative stress and improve markers of kidney function, independent of glycaemic control, and may play an important role in the management of diabetes-related complications.
Keywords: Diabetes, Kidney, Streptozotocin, Symbiotic

PC-03
Melatonin and Piromelatine Attenuate Inflammation and Renal Dysfunction in Rats with Experimental Acute Renal Ischemia/Reperfusion Injury
Zeynep Ergunes1, Elif Tutar1, Suat Tekin2
1Department of Physiology, Institute of Health Sciences, Inonu University, Malatya, Türkiye
2Department of Physiology, Faculty of Medicine, Inonu University, Malatya, Türkiye
AIM: Renal ischemia/reperfusion (I/R) injury is characterized by inflammation and renal dysfunction. Melatonin has antioxidant and anti-inflammatory properties. Piromelatine is a melatonin receptor agonist with a long half-life and higher receptor affinity. We aimed to compare the effects of melatonin and piromelatine on inflammation and renal function/injury markers in experimental renal I/R injury.
METHODS: Following ethics committee approval (12/11/2025; 2025/15-8), 60 male Sprague-Dawley rats (~300 g) were divided into six groups: sham, I/R, melatonin (10 and 20 mg/kg), and piromelatine (10 and 20 mg/kg) (n=10). The sham group underwent laparotomy, while bilateral renal arteries were clamped for 45 minutes in other groups, followed by 24 hours of reperfusion. Melatonin, piromelatine, and saline were administered intraperitoneally 30 minutes before ischemia. Serum tumor necrosis factor-alpha (TNF-α), interleukin-1 beta (IL-1β), blood urea nitrogen (BUN), creatinine, neutrophil gelatinase-associated lipocalin (NGAL), and kidney injury molecule-1 (KIM-1) levels were measured by ELISA. Data were analyzed using SPSS with Kruskal-Wallis H and Bonferroni-corrected Mann-Whitney U tests following the Shapiro-Wilk test (p<0.05).
RESULTS: TNF-α, IL-1β, BUN, creatinine, NGAL, and KIM-1 levels increased significantly in the I/R group versus sham (p<0.05). Both doses of melatonin and piromelatine significantly reduced these increases versus I/R (p<0.05). Melatonin at 20 mg/kg significantly reduced TNF-α, creatinine, NGAL, and KIM-1 levels versus 10 mg/kg (p<0.05), whereas IL-1β and BUN did not differ between doses (p>0.05). Piromelatine at 20 mg/kg produced significantly greater reductions in TNF-α, BUN, creatinine, NGAL, and KIM-1 than 10 mg/kg (p<0.05), while IL-1β did not differ between doses (p>0.05).
CONCLUSIONS: Melatonin and piromelatine exerted renoprotective and anti-inflammatory effects in experimental renal I/R injury. Piromelatine may provide more comprehensive protection than melatonin, particularly regarding renal function and injury markers, and may represent a novel therapeutic candidate. 
Funded by the Inonu University Scientific Research Projects Coordination Unit (TYL-2025-4447).
Keywords: Acute kidney injury, Inflammation, Melatonin, Piromelatine, Renal ischemia/reperfusion.
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Effects of Liraglutide on Lipid Profile and Body Fat Distribution in Adults with Obesity 

Emel Guler Karakoc, Gulebe Karaduman Aykin, Furkan Alp Eren, Mehmet Sargin
Department of Family Medicine, Faculty of Medicine, Istanbul Medeniyet University, Istanbul, Türkiye 
AIM: Obesity is a major public health concern and an important risk factor for cardiovascular disease. Liraglutide, a glucagon-like peptide-1 receptor agonist (GLP-1RA), is an effective pharmacological option for obesity management. The aim of this study was to evaluate the effects of liraglutide treatment on lipid profiles and body and trunk fat percentages in obese individuals without diabetes.
METHODS: This single-center retrospective study included 91 adults with body mass index (BMI) ≥30 kg/m² who attended an obesity outpatient clinic between January and December 2023, received liraglutide for 24 weeks, and had no type 2 diabetes or antihyperlipidemic therapy. Anthropometric measurements, bioelectrical impedance analysis (BIA) parameters, and laboratory data at baseline and months 3 and 6 were retrospectively reviewed. Statistical analyses were performed using SPSS version 26. Repeated-measures analysis was used for normally distributed variables, and Friedman/Wilcoxon tests for non-normally distributed variables. Statistical significance was set at p<0.05. 
RESULTS: The mean age was 42.88±12.56 years, and 85.7% of participants were women. Body weight decreased from 105.13±22.81 kg at baseline to 97.62±21.78 kg at month 3 and 89.68±18.30 kg at month 6 (p=0.001). BMI decreased from 39.03±6.94 to 33.55±6.56 kg/m² (p=0.001). Body fat percentage decreased from 40.46±4.96% to 37.34±5.62%, and trunk fat percentage from 19.46±8.82% to 16.48±6.86% (both p=0.001). At month 6, 41.2% achieved >15% weight loss. Total cholesterol (198.34±41.02 vs. 189.53±36.36 mg/dL, p=0.032), LDL cholesterol (119.20±37.84 vs. 114.65±32.88 mg/dL, p=0.048), and triglycerides (150.65±88.69 vs. 118.37±55.72 mg/dL, p=0.040) significantly decreased. HDL, ALT, and AST showed no significant changes.
CONCLUSIONS: In this predominantly female group of obese patients without diabetes, liraglutide treatment resulted in significant weight loss as well as a reduction in body and trunk fat percentage; it also improved total cholesterol, LDL cholesterol, and triglyceride levels. These findings suggest that liraglutide may contribute to a reduction in cardiometabolic risk factors in this population; however, the results need to be confirmed in male patients and over longer follow-up periods.
Keywords: Bioelectrical impedance analysis, Body composition, GLP-1 receptor agonist, Lipid profile, Liraglutide, Obesity 
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Regulatory Role of Endocannabinoid Signaling in Irisin-Induced Adipose Tissue Browning 
Busra Ekemen1, Gulben Akcan Kursun2, Fahri Bayiroglu1
1Department of Physiology, Faculty of Medicine, Ankara Yıldırım Beyazit University, Ankara, Türkiye
2Department of Histology and Embryology, Gulhane Faculty of Dentistry, University of Health Sciences, Ankara, Türkiye
AIM: White adipose tissue browning increases thermogenesis and energy expenditure and represents a potential therapeutic target for obesity. Irisin promotes browning through the AMPK/p38 MAPK/PGC-1α axis, while cannabinoid receptor-1 (CB1) regulates energy homeostasis and adipocyte metabolism. This study investigated the regulatory role of CB1 signaling in irisin-induced adipose tissue browning.
METHODS: Differentiated 3T3-L1 cells were assigned to control, irisin (250 ng/mL), ACEA (1 µM), rimonabant (1 µM), irisin+ACEA, and irisin+rimonabant groups. Treatments were initiated on day 8 and cells were harvested on day 10 after 48 h. UCP1, PPARGC1a, PPARG, CNR1, PRKAA1, and MAPK14 expression was assessed by RT-qPCR in technical triplicates. UCP1, PGC-1α, PRDM16, PPARγ, and phospho-p38 MAPK were examined by immunofluorescence. Irisin, CB1 modulation, and their interaction were evaluated by two-way ANOVA. Biological replicates are ongoing.
RESULTS: Irisin×CB1 interactions were significant for PRKAA1, PPARGC1A, PPARG, CNR1, and MAPK14 (p≤0.002). Without CB1 modulation, irisin increased PRKAA1 and PPARGC1a expression (p<0.001). With ACEA, irisin increased UCP1 (p=0.006), PPARG (p<0.001), and CNR1 (p=0.001), whereas with rimonabant, it decreased PPARG (p=0.026) and CNR1 (p=0.001). The UCP1 interaction was not significant (p=0.232). Preliminary immunofluorescence analysis showed 7.11- and 10.84-fold PGC-1α signals with irisin and ACEA, respectively, and a 4.30-fold PPARγ signal with irisin+ACEA (control=1).
CONCLUSIONS: Preliminary findings suggest that CB1 signaling modulates the molecular response to irisin in a target- and pharmacological context-dependent manner, supporting an interaction between endocannabinoid signaling and irisin-mediated adipocyte metabolism. Independent biological replication is required.
Funded by TUBITAK 1002-B (225S150) and AYBU Scientific Research Projects Coordination Unit (TDK-2025-2747).
Keywords: Adipose tissue browning, Cannabinoid receptor-1 (CB1), Endocannabinoid signaling, Irisin, Thermogenesis
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Development of an ELISA Test Method for Corticosterone Hormone and Determination of Salivary Corticosterone Levels in Shift-Working Healthcare Personnel 
Pinar Cakan1, Sedat Yildiz2
1Department of Physiology, Hamidiye Faculty of Medicine, University of Health Sciences, Istanbul, Türkiye
2Department of Physiology, Faculty of Medicine, Inonu University, Malatya, Türkiye 
AIM: Corticosterone is an adrenal steroid exhibiting glucocorticoid activity. However, research regarding its levels in human saliva and its role in the stress response remains limited. The aim of this study was to determine salivary corticosterone levels in shift-working healthcare professionals by developing a corticosterone ELISA test kit.
METHODS: A corticosterone-3-carboxymethyloxime (3-CMO)-BSA conjugate was synthesized in our laboratory and used to immunize four New Zealand rabbits. A competitive ELISA system was developed using the purified polyclonal antibodies obtained. The assay was evaluated for its standard curve, accuracy, precision, parallelism, limit of detection (LOD), and intra- and inter-assay coefficients of variation (CV <15%). The developed method was tested on saliva samples collected from healthcare professionals working day (n=20), partial-night (n=20), and full-night (n=20) shifts. Saliva samples were collected at the beginning, middle, and end of the shift. Data were analyzed using repeated-measures analysis of variance. The study was conducted following the receipt of necessary ethics committee approvals.
RESULTS: The developed ELISA method reliably measured salivary corticosterone within the concentration range of 1–100 ng/mL. The assay demonstrated high sensitivity, with intra- and inter-assay coefficients of variation found to be below 15%. Cross-reactivity rates for cortisol, aldosterone, and progesterone were determined to be 41%, <0.29%, and <0.29%, respectively. No significant difference was found between the groups regarding mean corticosterone levels (Group p=0.540). It was determined that the effect of shift time (p=0.175) and the group×time interaction (p=0.702) were not significant.
CONCLUSIONS: The salivary corticosterone ELISA kit developed in our laboratory was found to be a reliable and reproducible method demonstrating high analytical performance. The test was successfully applied to healthcare personnel working shifts and was evaluated as a cost-effective, domestically produced analysis method suitable for use in research on stress physiology and circadian rhythms.
Funded by the Inonu University BAP Unit (TDK-2017-649).
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Nutritional Analysis of a Hypothetical One-Day Meal Plan Featuring Traditional Malatya Cuisine: Comparison with the Turkish Nutrition Guide
Melek Ece Ongel1, Melis Kekulluoglu Tan2, Mehtap Kacar1
1Department of Physiology, Faculty of Medicine, Yeditepe University, Istanbul, Türkiye
2Department of Nutrition and Dietetics, Faculty of Health Sciences, Yeditepe University, Istanbul, Türkiye
AIM: This study aimed to evaluate the nutrient adequacy of a hypothetical one-day meal plan based on traditional Malatya cuisine and compare it with the recommendations of the Dietary Guidelines for Türkiye (TUBER) for a healthy, sedentary reference adult male (40 years, 70 kg, 170 cm).
METHODS: A hypothetical one-day menu comprising three main meals and snacks was developed using traditional Malatya cuisine. Dishes were selected by purposive sampling from official regional culinary sources published by the Malatya Governorship, considering regional authenticity, suitability for different meals, and representation of local food diversity. Portion sizes were determined for single-person consumption based on the selected recipes. Energy, macro and micronutrient, and dietary fiber content were analyzed using the Nutrition Information System (BeBIS) without adjustment for bioavailability and compared with TUBER recommendations. Basal metabolic rate was calculated using the Harris–Benedict equation.
RESULTS: The menu provided 2175.1 kcal, closely matching the estimated energy requirement (100.7%). Macronutrient distribution was consistent with TUBER recommendations (51% carbohydrate, 33% fat, and 16% protein). Most micronutrients met or exceeded the reference values. Notably, vitamin A intake was extremely high (830.4% of the reference), while sodium intake exceeded the upper limit (123.8%). Fiber, vitamin C, potassium, and iron intakes were also above the recommended levels. In contrast, iodine intake reached only 50.9% of the recommended value. Overall, the menu demonstrated adequate energy and macronutrient composition but showed considerable variation in micronutrient adequacy, particularly excessive vitamin A and sodium and insufficient iodine.
CONCLUSIONS: The meal plan met TUBER recommendations for energy and macronutrients but showed notable micronutrient imbalances. These findings suggest that traditional menus may require nutritional modification to optimize micronutrient adequacy. As this study was based on a hypothetical one-day menu, the findings should not be considered representative of the overall dietary status of the Malatya population.
Keywords: Dietary adequacy, Micronutrients, Nutritional analysis, Traditional Malatya cuisine, Turkish nutrition guide
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Effects of Berberis Vulgaris Extract on Oxidative Stress, Synaptic Plasticity, and Mood Disorders in an Experimental Hyperthyroidism Model 

Melek Altunkaya1, Gulsum Abusoglu1, Fatma Ergun2, Emine Cihan1, Ilknur Karalezli1, Nurcan Dursun3
1Vocational School of Health Services, Selcuk University, Konya, Türkiye
2Faculty of Health Sciences, Kırsehir Ahi Evran University, Kirsehir, Türkiye
3Department of Physiology, Faculty of Medicine, Erciyes University, Kayseri, Türkiye 
AIM: Hyperthyroidism is an endocrine disorder characterized by increased oxidative stress, mood disturbances, and neuronal damage. Although antioxidant Berberis vulgaris (BV) extract is known to regulate mood in various neurological models, its protective role in hyperthyroidism-induced neuroplasticity and oxidative stress remains unelucidated. This study aims to investigate the potential neuroprotective effects of BV on oxidative stress and synaptic plasticity in an experimental hyperthyroidism model.
METHODS: Thirty-six male Wistar albino rats were divided into six groups (n=6): control, hyperthyroidism (HT), BV50 (50 mg/kg), BV100 (100 mg/kg), HT+BV50, and HT+BV100. Procedures were approved by the Selcuk University Animal Experiments Local Ethics Committee (Date: 30.09.2025, No: 2025/84). Hyperthyroidism was induced with L-Thyroxine (400 µg/kg, i.p.) for 21 days; BV was administered via oral gavage. Mood behaviors were evaluated using the elevated plus maze (EPM) and forced swim test (FST). In brain tissue, T3/T4, superoxide dismutase (SOD), glutathione peroxidase (GPx), and Brain-derived neurotrophic factor (BDNF) levels were measured by ELISA; PSD95 expression by Western Blot. Data were analyzed using one-way ANOVA and post-hoc Tukey's test (p<0.05).
RESULTS: Along with elevated thyroid hormones in the HT group (p<0.001), brain SOD activity significantly decreased (p<0.001), while GPx and BDNF levels markedly increased as a compensatory response (p<0.001). No statistically significant difference was detected between groups in PSD95 expression (p>0.05). Behaviorally, closed-arm time in EPM and immobility time in FST significantly increased in HT rats (p<0.001). HT+BV100 treatment significantly restored SOD activity (p=0.029), and significantly improved anxiety- and depression-like behaviors (p<0.001).
CONCLUSIONS: The experimental hyperthyroidism model triggers oxidative stress by significantly reducing SOD activity in brain tissue. Although BV extract administration holds the potential for positive effects on antioxidant capacity, it did not cause a statistically significant synaptic structural change on PSD95 expression at the dose and duration applied in this study.
Keywords: BDNF, Berberis vulgaris, Hyperthyroidism, Oxidative stress, PSD95
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Salivary and Hair Cortisol, Heart Rate Variability, and Blood Pressure in Regularly Exercising and Sedentary Young Adults: The Role of Sex 
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3Department of Basic Physiotherapy, Faculty of Physiotherapy and Rehabilitation, Bingol University, Bingol, Türkiye
4Department of Recreation, Faculty of Sports Sciences, Bingol University, Bingol, Türkiye
5Faculty of Sports Sciences, Bingol University, Bingol, Türkiye
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8Department of Physiology, Faculty of Medicine, Inonu University, Malatya, Türkiye 
AIM: The aim of this study was to compare short- and long-term hypothalamic–pituitary–adrenal (HPA) axis activity and cardiac autonomic and cardiovascular parameters between regularly exercising and sedentary individuals and to examine sex-related differences.
METHODS: This cross-sectional observational study included 98 university students aged 18–30 years, classified as regularly exercising (n=46; 22 women, 24 men) or sedentary (n=52; 22 women, 30 men). Blood pressure was measured using an automated monitor (Omron M2), and a three-minute ECG was recorded for heart rate variability (HRV) assessment. Short- and long-term HPA axis activity were assessed using salivary and proximal 1-cm hair cortisol, respectively. Measurements and samples were collected between 11:00 a.m. and 3:00 p.m., and cortisol levels were determined by ELISA. Main and interaction effects of sex and exercise status were analyzed using two-way ANOVA with Bonferroni-adjusted pairwise comparisons. Ethical approval was obtained from the Bingol University Health Sciences Scientific Research and Publication Ethics Committee (Approval No: 24/18; November 28, 2024).
RESULTS: Hair cortisol was higher in sedentary than regularly exercising individuals (p<0.05; η²=0.04) and in women than men (p<0.05; η²=0.13). Salivary cortisol was also higher in sedentary individuals (p<0.05; η²=0.08). Heart rate was higher in women (p<0.05; η²=0.11) and sedentary individuals (p<0.05; η²=0.05), whereas total power (TP), very-low-frequency power (VLF), and low-frequency power (LF) were higher in regularly exercising individuals (all p<0.05; η²=0.04). Systolic blood pressure was higher in men (p<0.05; η²=0.16), whereas diastolic blood pressure was higher in sedentary individuals (p<0.05; η²=0.05). No significant sex × exercise status interactions were observed.
CONCLUSIONS: Regular exercise status was associated with lower short- and long-term cortisol indices, lower resting heart rate and diastolic blood pressure, and differences in selected frequency-domain HRV parameters. Sex-related differences were observed in hair cortisol, resting heart rate, and systolic blood pressure.
Keywords: Gender differences, Heart rate variability, Regular exercise, Salivary cortisol, Sedentary lifestyle
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Proopiomelanocortin Neurons Mediate the Effect of Maresin 1 on Food Intake in a Diet-Dependent Manner 
Cansu Yakin1, Fatma Ozge Tuncel1, Cihan Suleyman Erdogan1, Yunus Kosif1, Baris Barin1, Suleyman Sandal2, Bayram Yilmaz3,4
1Department of Physiology, Faculty of Medicine, Yeditepe University, Istanbul, Türkiye
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AIM: The docosahexaenoic acid-derived specialized pro-resolving mediator (SPM) Maresin 1 (MaR1) improves insulin sensitivity and resolves adipose tissue inflammation, yet its role in arcuate nucleus (ARC) pro-opiomelanocortin (POMC) neurons, central regulators of energy balance, is unknown. We investigated whether MaR1 regulates food intake through these neurons in a diet-dependent manner.
METHODS: Cre-dependent adeno-associated viruses were stereotaxically delivered into the ARC of POMC-Cre mice in four arms: transduction validation (AAV-GFP), chemogenetic activation (hM3Dq), inhibition (hM4Di) and neuronal deletion (SaCas9). Each arm had standard (STD) and high-fat diet (HFD) subgroups (n=4/group). POMC-neuron cFOS was assessed after chronic MaR1 (100 ng/kg/day, intraperitoneal, 1 week; n=4/group). Body weight-normalized food intake was measured at 4 and 24 h after single-dose MaR1 or clozapine-N-oxide (CNO) ± MaR1. As time points were measured repeatedly within animals, data were analyzed by repeated-measures two-way ANOVA with Tukey's test and multiple t-tests for pairwise comparisons; p<0.05 was considered significant. The study was approved by the local animal ethics committee (2024-12).
RESULTS: AAV-GFP selectively labeled ARC POMC neurons. Chronic MaR1 tended to increase POMC-neuron cFOS under HFD; single-dose MaR1 significantly increased HFD intake (p<0.05). Under hM3Dq activation, CNO+MaR1 increased 24-h intake in STD mice (p<0.01) but suppressed it versus CNO under HFD (p<0.05). Under hM4Di inhibition, CNO+MaR1 elevated 24-h intake in STD mice (p<0.0001), whereas under HFD it restored CNO-driven overconsumption to vehicle levels (p<0.05). After POMC deletion, MaR1 was biphasic under HFD: increasing 4-h intake (p<0.05) while reducing 24-h intake (p<0.05).
CONCLUSIONS: This is the first demonstration that an SPM targets the melanocortin circuit. The direction of MaR1 action depends on dietary context, restraining late intake under HFD. Partial persistence after POMC deletion indicates POMC-dependent and -independent components, positioning the SPM-melanocortin axis as a target in diet-induced obesity.
Funded by TUBITAK (Project No. 323S451).
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The Effect of Dexketoprofen on Cell Viability and Cytotoxicity in the Neuro-2a Mouse Neuroblastoma Cell Line
Merve Karacoban1, Semiha Nur Ozkaya1, Elif Maide Beyoglu1, Suleyman Sandal2
1Department of Physiology, Institute of Health Sciences, Inonu University, Malatya, Türkiye
2Department of Physiology, Faculty of Medicine, Inonu University, Malatya, Türkiye 
AIM: Neuroblastoma is a pediatric cancer originating from neural crest cells, and inflammation is thought to contribute to its pathogenesis. Dexketoprofen is a widely prescribed nonsteroidal anti-inflammatory drug (NSAID) with well-established analgesic and anti-inflammatory properties. Although several NSAIDs exert antiproliferative and cytotoxic actions on neuroblastoma cells, the direct cytotoxicity of dexketoprofen remains unelucidated in the literature. This study aimed to evaluate the dose-dependent effects of dexketoprofen on cellular viability in the Neuro-2a (N2a) mouse neuroblastoma cell line.
METHODS: N2a cells were cultured in high-glucose DMEM supplemented with 10% FBS and 1% penicillin/streptomycin under standard conditions (37°C, 5% CO2). Cells were incubated for 24 hours in control (standard medium), vehicle (Tris-buffered vehicle), or dexketoprofen groups (100, 200, 300, 400, 500, 600, 700, 800, 900, and 1000 µM) with 8 biological replicates per group (n=8). Alterations in cellular viability were quantitatively determined via the 3-(4,5-dimethylthiazol-2-yl)-2,5 diphenyltetrazolium bromide (MTT) assay. Statistical analyses were performed using the Kruskal-Wallis test followed by the Bonferroni-corrected Mann-Whitney U test in SPSS 22.0. Statistical significance was set at p<0.05. Since a commercial cell line was utilized, this study is exempt from ethical committee approval.
RESULTS: Cell viability was maintained in the vehicle group compared with the control group (p>0.05). All dexketoprofen concentrations (100–1000 µM) significantly reduced cell viability compared to control (p<0.05). A dose-dependent decrease in viability occurred within the 100–500 µM range; however, pairwise comparisons revealed a significant difference only between 500 µM and 100 µM (p<0.05). Although cytotoxicity persisted at higher concentrations (600–1000 µM), no dose-dependent decrease or statistically significant differences were observed among these doses (p>0.05).
CONCLUSIONS: These findings demonstrate that dexketoprofen administration significantly reduces cellular viability, exerting a cytotoxic effect in the N2a cell line.
Keywords: Cancer, Cytotoxicity, Dexketoprofen, MTT, Neuro-2a, Neuroblastoma
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Association of Artificial Intelligence Literacy and Attitudes Toward Artificial Intelligence with Academic Achievement in Physiology 
Yasemin Sahin Yildiz
Department of Health Care Services, Bartin University, Bartin, Türkiye
AIM: With the widespread adoption of artificial intelligence (AI) technologies in education, AI literacy has become an essential competency enabling students to understand, critically evaluate, and effectively use these technologies. Attitudes toward AI also play an important role in their adoption and effective use. AI applications may influence students' learning processes and academic achievement. This study aimed to investigate the relationship between AI literacy, attitudes toward AI, and academic achievement in physiology among health sciences students.
METHODS: This cross-sectional study included 129 voluntary students who had completed the physiology course at the same University’s Faculty of Health Sciences. Data were collected face-to-face using a Participant Information Form, the Artificial Intelligence Literacy Scale, and the Student Attitudes toward Artificial Intelligence Scale (SATAI). Data were analyzed using SPSS 24.0 with descriptive statistics, independent t-test, one-way ANOVA, and Pearson correlation. The study was approved by Bartin University's Ethics Committee (2026-SBB-0699).
RESULTS: The mean age of the participants was 20.64±2.70 years; 51.2% were midwifery students, 48.8% were nursing students, and 81.4% had not received AI-related training. The mean physiology academic achievement score was 65.33±12.51, the mean AI literacy score was 150.27±31.05, and the mean attitude toward AI score was 95.51±13.74. Nursing students had significantly higher AI literacy scores than midwifery students (t=-2.390, p=0.018), whereas attitudes toward AI did not differ significantly between the departments (t=-0.919, p=0.360). Pearson correlation analysis showed a moderate positive correlation between AI literacy and attitudes toward AI (r=0.491, p<0.001), whereas no significant correlation was found between physiology academic achievement and AI literacy or attitudes toward AI (p>0.05).
CONCLUSIONS: Although AI literacy was positively associated with attitudes toward AI, neither variable was associated with physiology academic achievement. Since most students had not received AI-related training, integrating AI into physiology education in a structured and systematic manner may enhance its effective educational use.
Keywords: Academic achievement, Artificial intelligence literacy, Attitudes toward artificial intelligence, Physiology 
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Evaluation of Diagnosis and Clinical Management Recommendations Generated by Artificial Intelligence in Obstructive Lung Diseases by Specialist Physicians: A Retrospective Study 
Enes Omer Tepetam1, Ahmad Abdinov1, Ali Riza Batin Ozyuksel1, Xhulia Mano1, Sila Naz Kardas1, Mehmet Efe Baltutar1, Sezin Cirit1, Fatma Merve Tepetam2, Hatice Colak Cetinkaya3, Burcu Hatipoglu Aktemur4, Berna Karakoyun4
1Third-year Student, Hamidiye Faculty of Medicine, University of Health Sciences, Istanbul, Türkiye
2Immunology and Allergy Clinic, Istanbul Sureyyapasa Chest Diseases and Thoracic Surgery Training and Research Hospital, University of Health Sciences, Istanbul, Türkiye
3Department of Nutrition and Dietetics, Institute of Health Sciences, Erciyes University, Kayseri, Türkiye
4Department of Physiology, Hamidiye Faculty of Medicine, University of Health Sciences, Istanbul, Türkiye 
AIM: The aim of this study was to compare the diagnostic, risk assessment/clinical management and follow-up/treatment recommendations generated by three different artificial intelligence (AI) tools, using anonymised data from patients diagnosed with obstructive airway disease, and to examine the review of each AI tool’s assessment by three different specialist physicians, as well as interphysician agreement.
METHODS: For 42 cases, responses from ChatGPT-5.5, Gemini 3.1 Pro, and Claude Opus-5 to standardized questions were independently evaluated by three pulmonologists (P1-P3) blinded to AI model identity. Responses were scored using a 5-point Likert scale across all evaluation criteria. Physician and AI effects, as well as the physician×AI interaction, were assessed using two-way repeated-measures analysis of variance (ANOVA). Pairwise comparisons between physicians were performed using the Bonferroni-corrected Wilcoxon test. Absolute interphysician agreement was assessed using the intraclass correlation coefficient (ICC). The University of Health Sciences Hamidiye Scientific Research Ethics Committee approved the study (2026-08/31).
RESULTS: AI tools did not differ significantly in diagnostic accuracy (F=2.129; p=0.125), risk assessment/clinical management (F=3.005; p=0.055), or follow-up/treatment monitoring (F=2.230; p=0.114). Physician scoring tendencies (physician effect) differed significantly across all domains (F=15.483, F=34.673, F=12.207, respectively; all p<0.001). Pairwise comparisons showed that P1 scored significantly higher than P2 and P3 across all domains, with no significant P2–P3 difference. The physician×AI interaction was significant only for diagnosis (F=4.505; p=0.002). Absolute interphysician agreement was weak; single-measure (one physician’s score) ICCs ranged from 0.11-0.16 and average-measures (three physicians’ mean score) ICCs from 0.28-0.36.
CONCLUSIONS: Scores did not differ significantly between the three AI tools across evaluated domains. However, scores varied by evaluator, and absolute interphysician agreement was weak. This low agreement limits conclusions that the tools are equivalent or provide comparable-quality clinical decision support. Reliable comparisons require standardized scoring criteria and development of methods incorporating a shared evaluation approach.
Keywords: Artificial intelligence, Clinical assessment, Diagnostic accuracy, Obstructive lung diseases, Risk assessment
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Association of Short-Term Caloric Restriction with Oxidative Stress, Inflammation, and SIRT2 in Adipose Tissue During Aging 
Ebral Bozkurt1, Ayca Coskun2, Esra Toker1, Arzu Keskin-Aktan3, Feyza Nur Kucuk1, Handan Kayhan4, Saadet Ozen Akarca Dizakar5, Fatma Gizem Sonugur6, Kazime Gonca Akbulut1
1Department of Physiology, Faculty of Medicine, Gazi University, Ankara, Türkiye
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3Department of Physiology, Faculty of Medicine, Afyonkarahisar University of Health Sciences, Afyonkarahisar, Türkiye
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AIM: Aging is characterized by increased oxidative stress, inflammation, and metabolic dysfunction. Calorie restriction (CR) may attenuate these age-related alterations. SIRT2 regulates lipid metabolism in adipose tissue and is involved in aging-related metabolic processes, while nuclear factor erythroid 2-related factor 2 (Nrf2) is a key regulator of cellular antioxidant defense. This study investigated the effects of CR on SIRT2, Nrf2, oxidative stress markers, and TNF-α in adipose tissue of young and aged rats. 
METHODS: A total of 24 male Wistar rats, aged 3 months (young) and 20 months (aged), were divided into four groups: young control, aged control, young CR, and aged CR. Control groups were fed ad libitum, whereas CR groups underwent 50% CR for 10 weeks. MDA and glutathione (GSH) were measured spectrophotometrically, SIRT2 by Western blotting, Nrf2 by ELISA, and TNF-α by immunohistochemistry. Data were analyzed using two-way ANOVA followed by Tukey’s HSD test (p<0.05). The study was approved by the Gazi University Animal Experiments Local Ethics Committee (G.U.ET-26.113).
RESULTS: CR significantly increased MDA (p<0.001), GSH (p<0.001), and SIRT2 (p<0.001), while decreasing Nrf2 (p=0.001). Age had a significant main effect on TNF-α, with a significant age × diet interaction (p=0.004). TNF-α expression increased with aging (p<0.001) and decreased significantly following CR in aged rats (p=0.020).
CONCLUSIONS: CR increased SIRT2 and GSH but also increased MDA and decreased Nrf2, indicating complex effects on oxidative stress. Reduced TNF-α in aged rats suggests that CR may modulate age-related inflammation. Increased SIRT2 may contribute to the metabolic effects of CR; however, lipolysis was not directly assessed.
Funded by the Gazi University Scientific Research Projects Unit (Project No: TCD-2023-8842)
Keywords: Aging, Caloric restriction, Visceral adipose tissue, Oxidative stress, TNF-α 
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The Role of Endogenous Apelin in Experimental Functional Dyspepsia-Induced Impaired Gastric Accommodation 
Osman Sinen1, Aysegul Gemici Sinen2, Mehmet Bulbul1
1Department of Physiology, Faculty of Medicine, Akdeniz University, Antalya, Türkiye
2Department of Biophysics, Faculty of Medicine, Akdeniz University, Antalya, Türkiye
AIM: The aim of this study was to investigate the role of endogenous peripheral apelin in impaired gastric accommodation reflex (GAR) in an experimental model of functional dyspepsia (FD).
METHODS: An FD model was established using combined early-life and adult stress. Sprague-Dawley pups underwent maternal separation 3 h/day postnatal days 1-21. Adult rats underwent restraint stress 90 min/day for 7 days. Body weight and food intake were monitored throughout the experimental period. Solid gastric emptying and GAR were assessed in overnight-fasted animals. GAR was evaluated using a balloon catheter inserted into the proximal stomach. To investigate FD-induced vagal afferent plasticity, the expression of APJ, TRPV1, and TRPA1 was evaluated in the nodose ganglion, while APJ immunoreactivity was assessed in the gastric myenteric plexus. Comparisons between groups were performed using Student’s t-test and one-way analysis of variance (one-way ANOVA), followed by Tukey’s multiple comparisons test. All experimental procedures were approved by the Akdeniz University Local Ethics Committee for Animal Experiments (B.30.2.AKD.0.05.07.00/7).
RESULTS: Compared with the control group, FD animals exhibited significant (p<0.05, n=10) reductions in body weight, food intake, and gastric emptying. Intragastric pressure responses to gastric distension were significantly (p<0.05, n=10) increased in the FD group compared with controls, indicating impaired GAR. Peripheral administration of F13A (70 nmol·ml⁻¹·kg⁻¹, i.v.) significantly (p<0.05, n=10) reduced the elevated intragastric pressure responses observed in FD animals. Immunofluorescence analyses demonstrated increased APJ immunoreactivity in the gastric myenteric plexus and increased numbers of APJ-positive and TRPV1-positive cells in the nodose ganglion of FD animals, whereas no significant change in TRPA1 expression was detected.
CONCLUSIONS: Apelin receptor antagonism may represent a novel therapeutic target for restoring impaired vagovagal reflexes in FD.
Funded by The Research Foundation of Akdeniz University (Project number: TDK-2020-5338).
Keywords: Apelin, Functional dyspepsia, Gastric accommodation, Vagovagal reflex
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The Effect of MOTS-c on Small Intestinal Tight Junction Protein Levels in a Fructose-Induced Metabolic Syndrome Model
Sila Guvenir Seven1, Duygu Neccar2, Mehmet Akif Ovali1, Farid Guliyev3, Oguzhan Ekici3, Nihal Ensen3, Sima Mertol4, Emine Elif Guzel Meydanli2, Hafize Uzun5, Gonul Simsek1,6
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5Department of Medical Biochemistry, Faculty of Medicine, Istanbul Atlas University, Istanbul, Türkiye
6Department of Physiology, Faculty of Medicine, Istanbul Atlas University, Istanbul, Türkiye 
AIM: Intestinal barrier integrity plays a critical role in the pathogenesis of metabolic diseases, and a high-fructose diet has been reported to cause loss of tight junction proteins, increased intestinal permeability, and inflammation. MOTS-c, a mitochondria-derived peptide with reported therapeutic and anti-inflammatory effects in metabolic diseases, may protect intestinal barrier integrity. This study aimed to evaluate the effects of fructose-induced metabolic syndrome (MetS) and MOTS-c on tight junction protein levels in the small intestine.
METHODS: Adult male Wistar rats were assigned to control, MOTS-c, MetS, and MetS+MOTS-c groups (n=7 per group). For 12 weeks, control and MOTS-c groups received standard chow and water; MetS and MetS+MOTS-c groups received 3% NaCl-containing chow and 20% fructose water, ad libitum. During the last 4 weeks, intraperitoneal 0.5 mg/kg/day MOTS-c was administered to the MOTS-c and MetS+MOTS-c groups. At the end of the experiment, in tissues collected from the second quarter of the small intestine, occludin, claudin-1, and zonula occludens-1 (ZO-1) levels were measured by ELISA and normalized to total protein. Groups were compared using one-way ANOVA or Kruskal–Wallis tests, and protein relationships were assessed using Spearman correlation analysis. The study was approved by Istanbul University-Cerrahpasa Animal Experiments Local Ethics Committee (28.07.2025, Decision number: 2025/70).
RESULTS: No significant differences were observed among groups in occludin (p=0.461), claudin-1 (p=0.301), or ZO-1 (p=0.967) levels. Across all animals, moderate positive correlations were found between occludin and claudin-1 (rₛ=0.542, p=0.003) and claudin-1 and ZO-1 (rₛ=0.534, p=0.003).
CONCLUSIONS: No effects of fructose-induced MetS or MOTS-c administration on occludin, claudin-1, or ZO-1 protein levels were detected in the examined small intestinal segment. As other intestinal segments and the cellular localization of tight junction proteins were not evaluated, potential alterations at these levels cannot be excluded.
Funded by Canakkale Onsekiz Mart University Scientific Research Coordination Unit. Project number: TKB-2026-5284.
Keywords: Metabolic syndrome, MOTS-c peptide, Small intestine, Tight junction proteins
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Effects of 3200 MHz Radiofrequency Field Exposure on Apoptosis-Related Gene Expression in the Rat Pancreas
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2Department of Physiology, Faculty of Medicine, Gazi University, Ankara, Türkiye
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4Vocational School of Health Services, Ankara Medipol University, Ankara, Türkiye
5Department of Biophysics, Faculty of Medicine, Bandırma Onyedi Eylul University, Balıkesir, Türkiye 
AIM: With the expansion of fifth-generation (5G) systems, the biological effects of sub-6 GHz radiofrequency electromagnetic fields (RF-EMFs) have gained importance. RF-EMF exposure has been associated with oxidative stress, reduced insulin secretion, and histopathological changes in the pancreas; however, the effects of 3200 MHz RF-EMF on apoptosis-related gene expression remain unclear. This study evaluated its effects on Bax, Bcl2, and caspase 3 (Casp3) mRNA expression in rat pancreatic tissue.
METHODS: Pancreatic tissues from 34 male Wistar albino rats used in a previous study approved under G.U.ET-24.127 were analyzed with approval G.U.ET-26.036. Tissue reuse prevented additional animal use and complied with the reduction principle of the 3Rs. Animals were randomly assigned to control (n=6), 15 min sham (n=6), 15 min RF-EMF (n=8), 1 h sham (n=6), and 1 h RF-EMF (n=8) groups. Sham and RF-EMF exposures were administered once daily for 15 days. Total RNA was isolated from tissues stored at −80 °C, and complementary DNA was synthesized. Bax, Bcl2, and Casp3 mRNA levels were determined by reverse transcription quantitative real-time polymerase chain reaction using Actb as the reference gene. ΔCt values were compared using Welch’s one-way analysis of variance in jamovi 2.6.44.
RESULTS: No statistically significant differences were detected among the groups in the mRNA expression levels of Bax, Bcl2, or Casp3 (Welch's ANOVA; p=0.169, 0.371, and 0.332, respectively).
CONCLUSIONS: Under the applied 3200 MHz RF-EMF conditions, no significant changes were detected in Bax, Bcl2, or Casp3 mRNA expression in rat pancreatic tissue. Further studies evaluating protein levels, caspase activity, and histopathological changes are warranted.
Funded by Gazi University Scientific Research Projects Coordination Unit (Project No: TDK-2025-10062; Rapid Support Project No: THD-2026-11133).
Keywords: Apoptosis, Gene expression, Pancreas, Radiofrequency electromagnetic field, RT-qPCR, Wistar rat
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The Protective Effect of Dapagliflozin in Rat Small Intestinal Ischemia Reperfusion Injury Model
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AIM: Recent evidence shows that sodium-glucose cotransporter-2 (SGLT-2) inhibitors, used primarily in treatment of type 2 diabetes, can have protective effects in various murine ischemic models. In this study, the potential protective effect of dapagliflozin, an SGLT-2 inhibitor, was investigated in rat intestinal I/R injury model.
METHODS: Experimental animal usage approval was obtained (Hacettepe University Local Ethics Committee for Animal Experiments, Decision No. 2025/01-10). 35 male Wistar-Albino rats were divided into five groups: control (C, n=6), sham (S, n=8), ischemia-reperfusion (IR, n=7), dapagliflozin (D, n=6), and dapagliflozin+ischemia-reperfusion (DIR, n=8). Groups S and IR received 10 ml/kg saline solution (SF), while groups D and DIR received 10 mg/kg dapagliflozin in SF, administered orally via gavage once daily for 5 days. IR and DIR groups underwent 60 minutes of ischemia followed by 120 minutes of reperfusion. Groups S and D underwent a 180-minute surgical-stress protocol without I/R surgery. Group C received no protocol. Serum was obtained from blood samples after sacrifice. The intestine was collected for histopathological and biochemical analyses. Levels of biochemical markers were evaluated by ELISA. GraphPad Prism version 10.6.1 was used (ANOVA/Tukey, Kruskal-Wallis/Dunn).
RESULTS: Histopathological evaluation according to modified Chiu grading system showed no significant improvement in I/R injury following dapagliflozin administration. Likewise, biochemical analyses revealed no significant TNF-α, IL-10, caspase-9, NF-κB, BAX, BCL2, LDH, XOD, TAS, TOS, or OSI level differences between DIR and IR groups (P>0.05). DIR group IL-6 levels were higher than IR group (P<0.001).
CONCLUSIONS: The present study showed no statistically significant histopathological or biochemical protective effect against intestinal I/R damage after 5 days of dapagliflozin administration. Further studies with larger sample sizes are needed to investigate the potential effects of dapagliflozin on various biochemical markers.
Funded by Hacettepe University Scientific Research Projects Coordination Unit with project number THD-2025-21480.
Keywords: Dapagliflozin, Inflammation, Ischemia-reperfusion, SGLT-2
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Bidirectional Modulation of TRPV4 Channels and Its Relationship with Ferroptosis in SH-SY5Y Neuroblastoma Cells 
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AIM: Neuroblastoma, the most common childhood extracranial solid tumor, requires new therapeutic approaches due to high recurrence rates and resistance to conventional apoptosis-inducing chemotherapies. Recently, triggering ferroptosis—a non-apoptotic cell death driven by iron-dependent lipid peroxidation—has emerged as a promising strategy against apoptosis-resistant tumor cells. Overstimulation of Transient Receptor Potential Vanilloid 4 (TRPV4), a calcium-permeable cation channel, is known to induce cytotoxicity via cellular calcium overload and oxidative processes. Although TRPV4's roles in cancer cell proliferation and classical apoptosis have been studied, its relationship with the ferroptosis mechanism remains unclear. Accordingly, unlike existing literature, our study aimed to investigate the specific contribution of TRPV4 to the ferroptotic process in the SH-SY5Y neuroblastoma cell line.
METHODS: The 24-hour IC50 values for erastin (ferroptosis inducer) and GSK1016790A (TRPV4 agonist) in SH-SY5Y cells were determined by MTT assay. Then, cell viability was tested by applying the TRPV4 agonist after ferrostatin-1 (Fer-1) pretreatment, and by applying erastin after TRPV4 antagonist (HC-067047) pretreatment. Data were obtained from three independent replicates (n=3) and analyzed using One-Way ANOVA.
RESULTS: The erastin IC50 value was determined as 24 µM. TRPV4 antagonist (1.6 µM) pretreatment prior to erastin significantly increased cell viability by 28.3% compared to the erastin-alone group (p=0.0029). Similarly, applying Fer-1 (1.6 µM) pretreatment with the TRPV4 agonist IC50 dose (23 µM) increased cell viability by 46.8% (p<0.0001).
CONCLUSIONS: The obtained data demonstrate for the first time that, unlike previous TRPV4 studies, this channel plays a key role in regulating ferroptotic death pathways in SH-SY5Y neuroblastoma cells. The induction of cytotoxicity through ferroptosis upon TRPV4 stimulation, and its reversal by Fer-1, reveals that TRPV4 channel activation could be a targetable, innovative pharmacological strategy in treating apoptosis-resistant neuroblastoma and chemoresistant tumors.
Funded by the ESOGU Research Fund (no: TDK-2025-3625).
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Cytotoxic and Genotoxic Effects of Cyclobenzaprine on Different Cancer Cell Lines 
Engin Korkmaz, Asi̇ye Beytur, Suat Tekin
Department of Physiology, Faculty of Medicine, Inonu University, Malatya, Türkiye
AIM: Cyclobenzaprine (CBP) is a centrally acting muscle relaxant structurally similar to tricyclic antidepressants and is widely used in the symptomatic treatment of musculoskeletal disorders. Although its pharmacological and neurological effects are well characterized, its cytotoxic and genotoxic effects on cancer cells remain largely unelucidated. The evaluation of existing drugs for novel therapeutic uses is currently an important approach in oncological research. Therefore, the present study aimed to evaluate the cytotoxic and genotoxic effects of cyclobenzaprine on five cancer cell lines of different tissue origins.
METHODS: MCF-7 (breast), N2A (neuroblastoma), LNCAP (prostate), U87 (glioblastoma), and A2780 (ovarian) cells were exposed to nine increasing concentrations of cyclobenzaprine (1.56–200 µM) for 24 hours. Cytotoxicity was assessed by the MTT assay in comparison with the control and solvent groups. Genotoxicity was determined by the comet assay through the parameters of tail length, tail intensity, and Olive tail moment. Data were analyzed using one-way ANOVA and the Kruskal-Wallis test.
RESULTS: Cyclobenzaprine significantly reduced cell viability in a dose-dependent manner across all cell lines, with the most pronounced cytotoxicity observed at the highest concentrations (100–200 µM) (P<0.001). While N2A and A2780 were sensitive from low concentrations onward, MCF-7 and U87 exhibited a sharp loss of viability only at high doses (P<0.05). In the comet analysis, cyclobenzaprine significantly increased tail length, tail intensity, and Olive tail moment values in all cell lines (P<0.05–0.001), with the highest DNA damage detected in U87 and N2A cells (P<0.001). The solvent group did not differ from the control.

CONCLUSIONS: Cyclobenzaprine exhibited dose-dependent cytotoxic and genotoxic effects in the cancer cell lines examined. The marked DNA damage accompanying cytotoxicity suggests that the mechanism of action may be DNA damage-mediated and supports further investigation of cyclobenzaprine as a candidate anti-cancer agent through additional mechanistic and in vivo studies.
Keywords: Cyclobenzaprine, Cytotoxicity, Genotoxicity
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Dose- and Time-Dependent Cytotoxic Effects of Puerarin in Healthy and Cancer Cell Lines
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AIM: Puerarin is an isoflavone known for its antioxidant, anti-inflammatory, and neuroprotective properties. Although recent studies suggest its anticancer potential, data on its cytotoxicity and selectivity across cancer types remain limited. This study aimed to comparatively evaluate cytotoxic responses to puerarin in different cancer cell lines, including PC-3 cells, for which evidence remains relatively limited.
METHODS: L929 (mouse fibroblast), HCT116 (colorectal cancer), MCF-7 (breast cancer), Hep3B (hepatocellular carcinoma), and PC-3 (prostate cancer) cell lines were seeded into 96-well plates at a density of 5000 cells per well. After a 24-hour incubation, the cells were treated with puerarin at concentrations of 5, 25, 50, 100, 200, and 400 µM for 24 and 48 hours. Cell viability was assessed via the MTS assay, and IC₅₀ values were calculated from concentration–response curves using nonlinear regression analysis. Experiments were performed in four technical replicates, and results are presented as mean±SD.
RESULTS: Mean IC₅₀ values at 24 and 48 hours were calculated as 2075±1045 and 359.8±31.0 µM for L929; 513.6±93.3 and 992.0±327.6 µM for HCT116; 994.9±642.9 and 1273±611.6 µM for MCF-7; 201.4±11.7 and 139.5±5.3 µM for Hep3B; and 295.2±60.2 and 231.9±25.8 µM for PC-3. The 24-h IC₅₀ for L929 was significantly higher than the 24- and 48-h values for all cancer cell lines (p<0.05), with the most pronounced differences observed for Hep3B and PC-3 (p<0.0001). Puerarin showed significantly lower IC₅₀ values in Hep3B and PC-3 than in the other cancer cell lines (p<0.05), whereas no significant difference was detected between Hep3B and PC-3 (p>0.05).
CONCLUSIONS: Puerarin induced distinct cytotoxic responses depending on cell line and duration, with Hep3B and PC-3 cells exhibiting marked sensitivity in comparative evaluation. These findings underscore the importance of investigating apoptosis, autophagy, and oxidative stress–related mechanisms underlying the cytotoxic effects of puerarin, particularly in liver and prostate cancer.
Keywords: Cancer cell lines, Cell viability, Cytotoxicity, MTS assay, Puerarin
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AIM: Cancer is a major global health problem due to its increasing incidence and high mortality. The toxicity of anticancer drugs has increased interest in safer alternatives and drug repurposing. Phosphodiesterase-5 (PDE5) inhibition increases intracellular cGMP and is associated with suppressed proliferation, apoptosis induction, and reduced angiogenesis. Sildenafil, tadalafil, and vardenafil have shown anticancer effects in various cancer models; however, data on avanafil, a more selective PDE5 inhibitor, remain limited. This study investigated the cytotoxic and genotoxic effects of avanafil in LNCaP prostate and A2780 ovarian cancer cells.
METHODS: LNCaP and A2780 cells were treated with 1, 5, 25, 50, and 100 µM avanafil for 24 h. Doxorubicin was used as a positive control under the same conditions. Cell viability was assessed using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. After IC₅₀ determination, DNA damage was evaluated by the Comet assay at the corresponding IC₅₀ concentrations. Group comparisons were performed using the Kruskal–Wallis H test; p<0.05 was considered significant.
RESULTS: Avanafil significantly reduced cell viability in LNCaP and A2780 cells within a concentration range of 5–100 µM (p<0.05), whilst at 1 µM it did not cause any significant change. Doxorubicin, on the other hand, exhibited a significant cytotoxic effect in both cell lines within the 1–100 µM concentration range (p<0.05). In the comet assay, both avanafil and doxorubicin significantly increased tail length, tail density and the Olive tail moment in both cell lines (p<0.05).
CONCLUSIONS: Avanafil reduced cell viability and increased DNA damage markers in LNCaP and A2780 cells, although its cytotoxic effect was lower than that of doxorubicin. These findings suggest that avanafil exerts biologically meaningful effects in cancer cells and may have potential for anticancer drug repurposing. Further mechanistic studies are needed to clarify these effects.
Funded by the Scientific Research Projects Coordination Unit of Necmettin Erbakan University (25AB29004).
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AIM: Cancer is characterized by uncontrolled cell proliferation and tumor formation. Although melatonin's interaction with various cancers is documented, the oncological potential of its synthetic receptor agonists, tasimelteon and piromelatine, remains unreported. This study investigated the effects of melatonin, tasimelteon, and piromelatine on cell viability and DNA damage in Caco-2 (colon) and MCF-7 (breast) cancer cell lines.
METHODS: Caco-2 and MCF-7 cells were incubated for 24 hours with melatonin, tasimelteon, and piromelatine across concentrations ranging from 0.1 to 1000 µM. Cell viability was determined using the MTT assay, and IC50 values were calculated via GraphPad Prism 8. DNA damage was evaluated using the Comet assay. Data were analyzed using the Kruskal-Wallis H test and Bonferroni-corrected Mann-Whitney U test (p<0.05).
RESULTS: In Caco-2 cells, melatonin and tasimelteon at 250–1000 µM, and piromelatine at all tested concentrations significantly reduced cell viability versus the vehicle control (p<0.05). In MCF-7 cells, viability was significantly decreased by melatonin (25–1000 µM), tasimelteon (250–1000 µM), and piromelatine (1–1000 µM) (p<0.05). Furthermore, all three agents at IC50 doses significantly increased DNA damage in both cell lines compared to controls (p<0.05).
CONCLUSIONS: Melatonin, tasimelteon, and piromelatine exhibit marked in vitro anticancer potential in Caco-2 and MCF-7 cell lines.
Funded by Inonu University Scientific Research Projects Coordination Unit (Project No: TOA-2025-4458).
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AIM: Achilles tendon rupture is a major musculoskeletal problem due to limited healing and a high risk of re-rupture. Biocompatible scaffolds containing biologically active molecules are promising approaches in tendon tissue engineering by supporting cell attachment and regeneration. This study aimed to develop three-dimensional PCL/PLGA-based scaffolds containing amniotic membrane extract (AME) and copper sulfate (CuSO₄) and evaluate their in vitro biocompatibility.
METHODS: Primary tenocytes were isolated from the Achilles tendons of 4–6-week-old Wistar Albino rats (n=6) and characterized by tenomodulin immunofluorescence after the second passage. Experiments were performed with six independent replicates. PCL/PLGA (25:10, %w/v) scaffolds were fabricated by pressure-controlled continuous extrusion using a chloroform (9:1) solvent mixture (25% infill; 5×4 mm). AME (5%) and CuSO₄ (0.3%) were directly incorporated into the polymer solution. Four groups were prepared: PCL/PLGA, PCL/PLGA+AME, PCL/PLGA+CuSO₄, and PCL/PLGA+AME+CuSO₄. Scaffold extracts at 100%, 50%, 25%, 12.5%, 6.25%, and 3.125% concentrations were incubated with L929 cells for 24 h. Cytotoxicity was assessed using the MTT assay according to ISO 10993-5. Cell proliferation in L929 fibroblasts and primary tenocytes was evaluated on days 1, 3, and 7 using the Qubit dsDNA HS Assay. HDPE, ZDEC, and blank medium were used as negative, positive, and blank controls, respectively. Statistical analyses included Shapiro–Wilk, two-way ANOVA, and Dunnett’s tests (p<0.05).
RESULTS: Cell viability exceeded 70% in all scaffold groups, with no cytotoxicity observed. At 25% extract concentration, PCL/PLGA significantly increased viability compared with the negative control (p<0.05). At 12.5%, 6.25%, and 3.125%, PCL/PLGA+AME+CuSO₄ showed significantly higher viability than the other groups and negative control (p<0.05). Qubit analysis demonstrated increased DNA content over time in L929 fibroblasts exposed to CuSO₄-containing scaffolds and primary tenocytes exposed to AME-containing scaffolds.

CONCLUSIONS: AME- and CuSO₄-containing PCL/PLGA scaffolds were non-cytotoxic and demonstrated potential as biocompatible candidates for tendon tissue engineering.
Funded by COST TUBITAK Project No. 424S130.
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AIM: Thapsigargin (Tg), a sarco/endoplasmic reticulum Ca²⁺-ATPase inhibitor, induces endoplasmic reticulum (ER) stress by disrupting ER Ca²⁺ homeostasis. GRP78 is an ER chaperone involved in protein folding and unfolded protein response activation. ER stress can influence seizure susceptibility through inflammatory and oxidative mechanisms. This study aimed to investigate the effects of different Tg doses on seizure phenotype and hippocampal TNF-α, GRP78, and oxidative status indicators in a PTZ-induced convulsive seizure model.
METHODS: Wistar rats were assigned to naive, saline, DMSO, 20 ng-Tg, and 200 ng-Tg groups (n=6/group). The naive group received no intervention; the other groups received the respective substances intracerebroventricularly. After 24 h, PTZ (50 mg/kg, intraperitoneally) was administered, and seizure onset and severity were assessed during a 1-h observation. Hippocampal TNF-α, GRP78, glutathione peroxidase (GSH-Px), superoxide dismutase (SOD), and malondialdehyde (MDA) levels were measured by ELISA and normalized to naive values. Saline was used to evaluate intracerebroventricular administration and saline effects, whereas DMSO served as the Tg vehicle control. Tg groups were compared with DMSO. Kruskal–Wallis and Dunn’s tests and Spearman correlation analysis were used.

RESULTS: Hippocampal TNF-α was higher in the 200 ng-Tg group than in the 20 ng-Tg group (p<0.01). Compared with the 20 ng-Tg group, the 200 ng-Tg group showed earlier seizure onset and increased seizure severity (p<0.05). Hippocampal GRP78, GSH-Px, SOD, and MDA did not differ significantly between the DMSO and Tg groups. Hippocampal TNF-α was negatively correlated with seizure onset (rₛ=-0.52; p<0.05).
CONCLUSIONS: High-dose Tg was associated with elevated hippocampal TNF-α and an earlier, more severe seizure phenotype. Unchanged GRP78 levels indicate that hippocampal ER stress could not be confirmed through GRP78 at this time point. These findings suggest that TNF-α-associated inflammation, rather than changes in the measured ER-stress and oxidative indicators, may be more prominent in the dose-dependent effects of Tg on seizures
Funded by Kocaeli University Scientific Research Projects Coordination Unit (TSA-2020-1625).
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AIM: N⁶-Methyladenosine (m⁶A) is a dynamic RNA modification involved in mRNA stability and translation. FTO and ALKBH5 are Fe(II)/2-oxoglutarate-dependent RNA demethylases that regulate m⁶A levels. This study compared the interactions of selected small molecules with FTO and ALKBH5 and prioritized candidates for biochemical investigation.
METHODS: Capecitabine, doxifluridine, sorivudine, edoxudine, fialuridine, idoxuridine, and 5-ethynylpyrimidine-2,4(1H,3H)-dione were evaluated. Human FTO-IOX1 (PDB: 4IE4) and ALKBH5-Mn²⁺ (PDB: 4O7X) structures were used. Proteins and ligands were prepared in PDBQT format and docked using AutoDock Vina with exhaustiveness set to 128. The lowest-energy poses were examined for catalytic-site orientation and protein-ligand interactions. Paired docking scores were compared using the Wilcoxon signed-rank test; p<0.05 was considered significant. No ethics approval was required because no humans or animals were involved.
RESULTS: Capecitabine showed the most favorable predicted binding to FTO (−7.918 kcal/mol), followed by sorivudine (-7.092), doxifluridine (-6.988), and edoxudine (-6.862 kcal/mol). For ALKBH5, the lowest energies were obtained for edoxudine (-6.844), capecitabine (-6.730), and 5-ethynylpyrimidine-2,4(1H,3H)-dione (-6.665 kcal/mol). Median scores were -6.862 and -6.212 kcal/mol for FTO and ALKBH5, respectively. Scores were more favorable for FTO (P=0.0469). Capecitabine formed hydrogen bonds with Arg96, Leu91, and Ser229 in FTO, with additional interactions involving His231, Tyr108, Leu109, and Val228.
CONCLUSIONS: Capecitabine may be prioritized for experimental evaluation against FTO, whereas edoxudine may warrant testing against both enzymes. Docking does not provide direct evidence of inhibition or translational effects; biochemical and cell-based validation is required. 
Keywords: Cancer, Epigenetics, Histone lysine demethylase, Translational control 

PC-30
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AIM: This study aimed to evaluate the effects of Stachys cataonica and Stachys lavandulifolia essential oils on apoptosis-related molecular markers in SH-SY5Y neuroblastoma and L929 fibroblast cells.
METHODS: Essential oils obtained from taxonomically identified plants collected from Levent Valley, Malatya, Türkiye, were isolated by hydrodistillation. Concentrations used for double immunofluorescence analyses were based on IC₅₀ values previously determined by the MTS assay. SH-SY5Y and L929 cells were treated with the corresponding IC₅₀ concentrations for 24 h, and Bax, Bcl-2, AKT1, and ERK1/2 expression levels were evaluated by double immunofluorescence staining. Data were analyzed using one-way ANOVA followed by Tukey’s post hoc test, with p<0.05 considered statistically significant.
RESULTS: Significant differences in Bax, AKT1, Bcl-2, and ERK1/2 expressions were observed among SH-SY5Y groups (p<0.05). In the S. lavandulifolia group, Bax and AKT1 expressions increased, whereas Bcl-2 and ERK1/2 expressions were low. In the S. cataonica group, Bax and AKT1 expression was moderate, ERK1/2 expression was highest, and Bcl-2 expression was similar to the control. No significant differences were observed in L929 cells (p> 0.05).
CONCLUSIONS: The findings demonstrated that S. lavandulifolia and S. cataonica essential oils induced distinct molecular responses in SH-SY5Y cells. S. lavandulifolia was associated with an apoptotic response through modulation of the Bax/Bcl-2 balance, whereas S. cataonica was characterized by ERK1/2-related signaling. The absence of significant molecular changes in L929 cells indicates that the selectivity of these effects should be further evaluated through mechanistic and in vivo studies.
Funded by the Inonu University Scientific Research Projects Unit (Project No: TCD-2024-3690).
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AIM: Proton pump inhibitors (PPIs) may exert antitumor effects, but their effects on neural-origin tumor cells remain unclear. Some PPIs may cross the blood-brain barrier, suggesting potential central nervous system effects. This study investigated the effects of lansoprazole (Lan) and pantoprazole (Pan) on cell viability and DNA damage in U87-MG glioblastoma and N2a neuroblastoma cells.
METHODS: The effects of 1, 5, 25, 50, and 100 µM concentrations of Lan and Pan on cell viability in U87-MG and N2a cells were assessed using the 3-(4,5-dimethylthiazol-2-yl)-2,5 -diphenyltetrazolium bromide (MTT) assay following a 24-hour incubation, and IC50 values were calculated. DNA damage was assessed using the Comet assay at the determined IC50 concentrations following 1-hour exposure, based on the parameters tail length (TL), tail intensity (TI), Olive tail moment (OTM), head length (HL), and head intensity (HI). One-way analysis of variance (ANOVA) and the Tukey post hoc test were used for statistical analysis; p<0.05 was considered statistically significant.
RESULTS: In U87-MG cells, Lan significantly reduced cell viability at 100 µM, while Pan did so at 25, 50, and 100 µM. In N2a cells. Lan caused a significant decrease at 100 µM, while Pan did so at 5 and 25 µM (p<0.05). In U87-MG cells, both Lan and Pan increased TL, TI, and OTM while decreasing HL and HI; in N2a cells, both agents increased TL, TI, and OTM and decreased HL, while HI decreased only in the Lan group (p<0.05).
CONCLUSIONS: It is believed that Lan and Pan reduce cell viability in U87-MG and N2a cells and that this observed effect is associated with increased DNA damage. The findings suggest that PPIs can elicit a biological response in neural-origin tumor cells and that these effects may vary depending on the cell type and the PPI used.
Keywords: Cytotoxicity, DNA damage, Glioblastoma, Neuroblastoma, Proton pump inhibitors
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AIM: BMAL1 and PER2 are core components of the molecular circadian clock that regulate circadian rhythms and tissue homeostasis. Estrogen regulates central and peripheral circadian clocks, and estrogen deficiency may affect circadian clock protein expression. This study evaluated BMAL1 and PER2 protein levels in the brain and heart of ovariectomized rats and investigated tissue-specific effects of ovariectomy.
METHODS: Adult female Wistar Albino rats were divided into two groups (n= 8 per group). Bilateral ovariectomy was performed in the OVX group, while the control group underwent sham surgery. Six weeks after surgery, brain and heart tissues were collected in the morning at 10:00 AM. BMAL1 and PER2 levels were analyzed using ELISA. Statistical analysis was performed using the Mann–Whitney U test.
RESULTS: BMAL1 levels were significantly higher in the OVX group than in the control group (median [min–max]: 11.20 [7.20–13.10] vs. 7.60 [2.10–10.00],p= 0.018, r= 0.59), whereas no significant difference was observed in PER2 levels between the groups (median [min–max]: 54.60 [26.90–86.90] vs. 43.10 [25.80–69.60],p= 0.427, r= 0.21). Cardiac BMAL1 and PER2 levels did not differ significantly between groups (BMAL1: 13.25 [10.10–14.90] vs. 11.75 [7.60–16.20],p= 0.829, r= 0.06; PER2: 50.00 [28.10–71.90] vs. 58.10 [41.90–107.70], p= 0.427, r= 0.21).
CONCLUSIONS: The increase in brain BMAL1 levels following ovariectomy suggests that estrogen deficiency may selectively affect central circadian clock proteins in a tissue-specific manner. The absence of significant changes in cardiac BMAL1 and PER2 levels indicate that the peripheral cardiac clock may exhibit a different response to estrogen deficiency. These findings support the concept that estrogen may regulate central and peripheral circadian clocks through tissue-specific mechanisms.
Funded by TUBITAK 2209-A and Zonguldak Bulent Ecevit University Scientific Research Projects Unit. 
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AIM: Ovarian cancer, the most frequently observed malignancy in gynecological oncology following endometrial tumors, exhibits an aggressive course with variable histopathological characteristics. Since this disease generally lacks specific symptoms and is diagnosed at advanced stages, the limited efficacy and high recurrence rates of conventional therapies render novel therapeutic approaches imperative. Although the antiproliferative effects of rasagiline and selegiline, monoamine oxidase-B (MAO-B) inhibitors used in Parkinson's pathologies, have been reported in various tumors, their roles in ovarian cancer remain unclear. This study aimed to determine the potential effects of selective MAO-B inhibitors, rasagiline and selegiline, on cell viability in ovarian cancer (A2780) cells.
METHODS: Within the scope of the study, the A2780 cell line was treated with increasing concentrations of selegiline and rasagiline (1, 5, 10, 25, 50, 100, and 200 µM) and incubated for 24 hours. All treatments were performed in comparison with the vehicle control group (DMSO) across three independent experiments, with n = 8 wells for each concentration. Following drug administration, cell viability rates were determined using the MTT assay. Percentage viability values calculated from spectrophotometric readings were transferred to SPSS software, and statistical differences between groups were evaluated using the non-parametric Kruskal-Wallis test and post-hoc Dunn's multiple comparisons (p<0.05).
RESULTS: Rasagiline and selegiline were found to statistically significantly reduce cell viability in the A2780 cell line at concentrations of 50, 100, and 200 µM compared to the vehicle control group (p<0.05). Both inhibitors reduced cell survivability in tandem with escalating doses, displaying a well-defined dose-response curve. Conversely, the lower concentrations of both agents (1, 5, 10, and 25 µM) failed to provoke any notable fluctuation in cellular viability (p>0.05).
CONCLUSIONS: These preliminary in vitro findings indicate that the MAO-B inhibitors rasagiline and selegiline can suppress A2780 ovarian cancer cell viability at high concentrations.
Keywords: Cell viability, MAO-B inhibitors, Ovarian cancer, Rasagiline, Selegiline
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AIM: Salinomycin is a polyether ionophore that disrupts mitochondrial membrane potential, thereby inducing oxidative stress and apoptosis. Apoptotic susceptibility and mitochondrial quality control mechanisms (biogenesis, fission, fusion, mitophagy) were compared under salinomycin-induced stress in negative control (Neg Ctrl) and a mitochondrial biogenesis factor, NRF1-overexpressing (NRF1 OE) lines generated from ReNcell VM neural stem cells.
METHODS: The working concentration was determined as 1 µM salinomycin by dose-response experiments (0-5 µM); viable cell counts were obtained at 24 and 48 h by trypan blue exclusion (Countess). Biogenesis (PGC1α, TFAM, ERRα, NRF2), fission (FIS1, MFF), fusion (MFN1, MFN2, OPA1) and mitophagy (BNIP3, FUNDC1, LC3B, P62, OPTN, NDP52) were quantified by qRT-PCR at 0, 1 and 2 µM. Experiments were performed with (n= 3) biological replicates, and data were analysed by two-way ANOVA with Tukey's post hoc test.
RESULTS: Salinomycin reduced viability dose-dependently in both lines (p<0.0001), with no difference between the lines at any concentration or time point (1 µM, 24 h: 42% vs 36%, p=0.54; 48 h: 13% vs 8%, p=0.26). Salinomycin stress increased mitophagy and fission markers in both lines in a dose- and time-dependent manner, and NRF1 OE enhanced this response particularly at higher doses and longer exposure: at 24 h, OPTN (1 µM: 4.5 vs 1.9-fold, p=0,023; 2 µM: 6.6 vs 3.5-fold, p=0.0088) and NRF2 (2 µM: 4.9 vs 1.4-fold, p=0.0002); at 48 h, FIS1 (1 µM: 5.5 vs 2.1-fold, p=0.028), MFN1 (2 µM: 5.9 vs 2.0-fold, p=0.013) and NDP52 (2 µM: 26.0 vs 11.3-fold, p=0.0036) were significantly higher in NRF1 OE.
CONCLUSIONS: Salinomycin has broader effects on Wnt signalling and autophagic flux. Mitochondrial biogenesis signal is not sufficient for cell survival. Further experiments are planned to verify translational state.
Funded by the Scientific Research Projects Coordination Unit of Inonu University (TOA-2024-3728).
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AIM: Pulmonary artery smooth muscle cell (PASMC) proliferation contributes to pulmonary arterial hypertension (PAH). This study evaluated the effect of combining α-LA with ambrisentan (AMB) on cell viability and morphology in PDGF-induced PASMC proliferation.
METHODS: This study was conducted as part of a project approved by the Local Ethics Committee of Animal Experiments at Inonu University (2024/14-5). Commercially obtained primary rat PASMCs (iCELL-a003, iCell Bioscience Inc.) were cultured in high-glucose DMEM with 10%FBS and 1%penicillin-streptomycin at 37°C and 5%CO₂. Cells were seeded at 10.000 cells/well and incubated for 24 hours. 209.05 µg/mL α-LA, 303.54 µg/mL AMB, and 294.73 ng/mL PDGF were used. Control, PDGF, α-LA, AMB, PDGF+α-LA, PDGF+AMB, PDGF+α-LA+AMB, and α-LA+AMB groups were established. After 24 hours of treatment, cell morphology, density, and confluence were qualitatively assessed by visual examination using inverted microscope, with images captured by a camera. Cell viability was assessed by MTT assay at 540nm and data were analyzed using Welch’s ANOVA followed by Games-Howell post hoc test. Data are presented as mean±SD, and p<0.05 was considered statistically significant.
RESULTS: Cell viability was higher in PDGF group (126.47±22.28%) compared to control group (100.00±9.81%) (p=0.1765). Cell viability was lower in PDGF+α-LA (110.27±10.32%), PDGF+AMB (71.61±2.41%) and PDGF+α-LA+AMB groups (54.34±6.80%) compared to PDGF group (respectively p=0.67; p=0.007; p<0.001). Qualitatively, cell density and confluence were higher in PDGF group, than in control group. Cell density was lower in PDGF+α-LA group than in PDGF group. PDGF+AMB group, showed a notable decrease in cell density and loss of confluence. PDGF+α-LA+AMB group, where cell density was lowest, showed a notable loss of confluence.
CONCLUSIONS: While α-LA and AMB decreased PDGF-induced PASMC viability, combination further enhanced this effect. Adding α-LA to AMB could be a potential approach in reducing cell viability of PASMCs in PAH.
Funded by the Inonu University Scientific Research Unit (TOA-2024-3319).
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AIM: Thiocolchicoside (TCC) is a semisynthetic colchicine derivative widely used for its anti-inflammatory and analgesic effects in musculoskeletal disorders. The effects of colchicine derivatives on microtubule dynamics have drawn interest for their antitumor potential. This study aimed to investigate the in vitro cytotoxic and genotoxic effects of thiocolchicoside on cancer cell lines of different tissue origin.
METHODS: Mouse neuroblastoma (N2A), human glioblastoma (U87), human ovarian carcinoma (A2780), and human prostate carcinoma (LNCaP) cell lines were used. Cells were incubated with 1, 5, 25, 50, and 100 µM TCC for 24 hours; an equivalent concentration of solvent served as the control. Cell viability was determined by the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay, and viability percentages were calculated from the optical density values using IBM SPSS. Genotoxicity was assessed by the comet assay, based on tail length, tail intensity, and olive tail moment parameters. Data were analyzed by one-way ANOVA and the Kruskal-Wallis test; p<0.05 was considered statistically significant.
RESULTS: TCC induced a significant, dose-dependent (1-100 µM) cytotoxic effect in all cell lines examined (N2A, U87, A2780, and LNCaP) (p<0.05). Comet assay results showed a significant increase in tail length, tail intensity, and olive tail moment in TCC-treated groups compared with control and solvent groups (p<0.05-0.001); the highest DNA damage was observed in the N2A and U87 cell lines, indicating that TCC also has a genotoxic effect.
CONCLUSIONS: These findings show that TCC exerts dose-dependent cytotoxic and genotoxic effects in the tested cell lines. The co-occurrence of decreased cell viability and marked DNA damage suggests that TCC's antitumor potential may be linked to DNA damage-related mechanisms, warranting further mechanistic and in vivo studies. As a normal cell line was not evaluated, whether TCC shows cancer-specific selectivity should be addressed in future research.
Keywords: Cancer cell lines, Cell viability, Comet assay, MTT, Thiocolchicoside
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In Vitro Multi-Target Enzyme Inhibition by Medicinal and Aromatic Plant Extracts: Potential Sources of Bioactive Natural Products 
Orkun Sanir Batmaz, Murat Senturk
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AIM: Rosemary [Salvia rosmarinus Spenn. (syn. Rosmarinus officinalis L.)] leaves are rich in phenolic diterpenes and polyphenols. This study jointly evaluated the inhibitory effects of ethanolic and acetone rosemary leaf extracts on acetylcholinesterase (AChE), butyrylcholinesterase (BChE), carbonic anhydrase I (CA I), carbonic anhydrase II (CA II), and glutathione reductase (GR), together with the Sigma-1 receptor-binding potential of selected constituents.
METHODS: Dried, ground leaves (1 g) were macerated overnight in 10 mL ethanol or acetone. Enzyme inhibition assays were performed spectrophotometrically in triplicate (n=3). Results were expressed as mean ± standard deviation, and IC₅₀ values were calculated from concentration-response curves. Galantamine, acetazolamide, and N,N-bis(2-chloroethyl)-N-nitrosourea were used as reference inhibitors. Interactions of carnosol, carnosic acid, and rosmarinic acid with the human Sigma-1 receptor were examined using AutoDock Vina and the 5HK1 crystal structure. No inferential comparison was performed between the extracts; therefore, p values were not calculated.
RESULTS: The IC₅₀ values of the ethanolic extract against CA I, CA II, AChE, BChE, and GR were 0.98±0.07, 1.29±0.11, 1.24±0.12, 5.67±0.24, and 35.24±2.60 µg/mL, respectively. The corresponding values for the acetone extract were 2.71±0.21, 6.78±0.28, 0.85±0.08, 1.74±0.09, and 27.13±1.94 µg/mL. The ethanolic extract was more potent against CA I and CA II, whereas the acetone extract showed stronger inhibition of AChE, BChE, and GR. Predicted Sigma-1 receptor-binding energies were −9.251, −8.769, and −7.705 kcal/mol for rosmarinic acid, carnosol, and carnosic acid, respectively.
CONCLUSIONS: Solvent selection markedly influenced the enzyme-specific inhibitory profile of rosemary leaves. Rosmarinic acid showed the most favorable predicted binding to the Sigma-1 receptor and represents a candidate for further biochemical and cellular validation. This approach, integrating enzyme inhibition with Sigma-1 receptor docking analysis, is scientifically aligned with the scope of COST Action CA23123.
Keywords: Enzyme inhibition, Molecular docking, Rosemary, Rosmarinic acid, Sigma-1 receptor
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Evaluation of the Neuroprotective Effect of N-Acetylcysteine in Retinoic Acid-Differentiated Neuro-2a Cells Under Normoxic and Hypoxic Conditions 
Semiha Nur Ozkaya1, Merve Karacoban1, Elif Maide Beyoglu1, Suleyman Sandal2
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AIM: Hypoxia is defined as an insufficiency in the amount of oxygen required by the cell. It is known that hypoxic conditions cause critical damage and cell death in the central nervous system. Sodium azide (NaN3) induces hypoxic conditions by inhibiting electron transport between cytochrome-c oxidase (mitochondrial complex IV) and oxygen. N-acetylcysteine (NAC) is an antioxidant amino acid known for its anti-inflammatory and neuroprotective activities. These properties of NAC suggested that it might be effective in retinoic acid (RA)-differentiated Neuro-2a(N2a) cells under both normoxic and NaN3-induced hypoxic conditions.
METHODS: In the first stage of the study, N2a cells were seeded into 24-well plates in their culture medium (4x10⁴ cells/well). Once the cells adhered to the surface, the medium was replaced with differentiation medium containing 10 μM RA. The differentiation process was monitored and completed on the fifth day. In the second stage, the differentiated N2a cells were incubated for 24 hours under normoxic and hypoxic (0.1 mM NaN3) conditions. For both conditions, control, vehicle (0.1% physiological saline), and NAC (1 and 10 μM) groups were established (n=6). The effect of NAC on the viability of RA-differentiated N2a cells under normoxic and hypoxic conditions was evaluated using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. Statistical analysis of the obtained data was performed using the Kruskal-Wallis H test within the IBM-SPSS 24.0 software package for Windows; a p-value of <0.05 was considered statistically significant. Ethics approval was not required for this in vitro study.
RESULTS: It was observed that the effect of NAC treatment (1 and 10 μM) on the viability of differentiated N2a cells was not statistically significant (p>0.05).
CONCLUSIONS: Our results demonstrated that NAC treatment did not affect the viability of differentiated N2a cells under normoxic and NaN3-induced hypoxic conditions. However, the findings suggest that further studies involving NAC treatment at different concentrations and incubation times could be warranted.
Keywords: Differentiated N2α, Hypoxia, N-acetylcysteine
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Synthesis and Biological Evaluation of Novel Vanillin and Isovanillin Derivatives as Betalactamase Inhibitors
Deniz Ekinci1, Murat Senturk1,2, Shyam Basak1, Liam Wilson1, Karina Kalvopina1, Christopher Schofield1
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AIM: Metallo-β-lactamases (MBLs) and serine-β-lactamases (SBLs) contribute to antimicrobial resistance by reducing the efficacy of β-lactam antibiotics. This study evaluated the MBL inhibitory activities of nine vanillin- and isovanillin-based derivatives, the SBL inhibition profiles of three vanillin isomers, and the effects of selected derivatives on bacterial penicillin-binding proteins (PBPs).
METHODS: Concentration-dependent inhibition data were analysed by nonlinear regression, and pIC₅₀ values were calculated. EBL-2915 was used as the positive control in assays against VIM-1, NDM-1, VIM-2, and IMP-1, whereas avibactam was used in assays against AmpC, TEM-116, OXA-10, and OXA-48. Compounds 1, 5, and 8 were evaluated against Escherichia coli PBP3 and PBP5 using meropenem as the control. No human participants or experimental animals were used.
RESULTS: The derivatives generally showed weak MBL inhibition. Measurable pIC₅₀ values ranged from 3.11 to 3.86 for VIM-1, 3.36 to 3.92 for NDM-1, 3.07 to 3.52 for VIM-2, and 3.13 to 3.71 for IMP-1. The corresponding values for EBL-2915 were 8.80, 9.90, 9.00, and 6.90, respectively. Vanillin and ortho-vanillin inhibited AmpC with pIC₅₀ values of 4.70±0.04 and 4.66±0.03, respectively, whereas the value for isovanillin was <4. All three isomers had pIC₅₀ values <4 against the other SBLs. The pIC₅₀ values of avibactam against AmpC, TEM-116, OXA-10, and OXA-48 were 7.35, 8.35, 4.99, and 6.30, respectively. In PBP screening, only compound 8 showed measurable activity against PBP3 (pIC₅₀=4.40); all other values were <4.
CONCLUSIONS: Although the compounds cannot be classified as potent broad-spectrum β-lactamase inhibitors, the limited AmpC activity of vanillin and ortho-vanillin and the PBP3 activity of compound 8 will be evaluated in further structure-activity studies.
Funded by the TUBITAK 2219 Postdoctoral Research Fellowship Programme.
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Protective Effect of Tirzepatide on Hypothalamic GnRH Neurons Exposed to High Glucose
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AIM: Hypothalamic gonadotropin-releasing hormone (GnRH) neurons, positioned at the core of the hypothalamic-pituitary-gonadal axis, play an indispensable role in regulating reproductive functions. Chronic hyperglycemia provokes neuroendocrine dysfunction primarily through oxidative stress, neuroinflammation, and apoptosis. The dual GIP/GLP-1 receptor agonist tirzepatide (TZP) possesses notable metabolic, antioxidant, and neuroprotective properties. This study aimed to investigate the cytoprotective effects of TZP against high-glucose neurotoxicity in the GnRH-secreting hypothalamic neuronal cell line GT1-7.
METHODS: GT1-7 cells were maintained under standard culture conditions (37°C, 5% CO2) and treated for 24 hours with medium alone (control), vehicle (1% PBS), TZP alone (10, 50, 100 nM), high glucose alone (200 mM), or high glucose combined with TZP (10, 50, 100 nM). Cell viability was determined using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. Data were evaluated using Kruskal–Wallis followed by Bonferroni-corrected Mann–Whitney U tests via SPSS version 22 (p<0.05).
RESULTS: TZP alone at 10 nM and 50 nM increased cell viability, whereas 100 nM reduced it without statistical significance (p> 0.05). High glucose (200 mM) elicited significant cytotoxicity, reducing viability to 76.45% of control (p< 0.05). In co-treatments, 10 nM and 100 nM TZP produced no significant effect however, 50 nM TZP significantly restored viability to 100.8%, representing a 31.8% increase compared to high glucose alone (p<0.05).
CONCLUSIONS: These findings demonstrate that 50 nM TZP effectively mitigates high-glucose cytotoxicity and preserves neuronal viability, highlighting its cytoprotective potential against hyperglycemic insult. Further in vitro and in vivo investigations are warranted to elucidate underlying molecular mechanisms and evaluate broader implications for neuroendocrine functions, particularly GnRH secretion.
Keywords: Glucotoxicity, GnRH, GT1-7, MTT, Neuroprotection, Tirzepatide
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Effects of Diisononyl Phthalate and Diisobutyl Phthalate on GT1-7 Cell Viability and the Potential Protective Role of Sumac Extract 
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AIM: Diisononyl phthalate (DINP) and diisobutyl phthalate (DIBP), phthalate plasticizers commonly found in plastic and consumer products, have attracted attention due to their potential endocrine and neurotoxic effects. However, their cytotoxic effects on hypothalamic cells and the potential modulation of these effects by natural bioactive compounds remain unclear. Sumac (Rhus coriaria), rich in phenolic compounds and known for its antioxidant properties, has been poorly investigated in relation to phthalate-induced cellular alterations. This study aimed to evaluate the effects of DINP and DIBP on GT1-7 hypothalamic neuronal cell viability and investigate the potential modulatory role of sumac extract.
METHODS: GT1-7 cells were treated separately with 1, 10, 100, and 1000 µM DINP or DIBP for 24 h (n=8). Cell viability was assessed using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. In the second stage, cells treated with 100 µM DINP or DIBP were co-treated with sumac extract at 12.5, 25, or 50 µg/mL. Sumac extract alone was also evaluated. Data were analyzed using the Kruskal–Wallis H test, with p<0.05 considered statistically significant.
RESULTS: DINP and DIBP at 1–1000 µM did not cause a marked concentration-dependent change in GT1-7 cell viability, and differences between groups were not statistically significant (p>0.05). Sumac extract alone and its combination with 100 µM DINP or DIBP produced concentration-dependent changes in cell viability; however, these differences were not statistically significant (p>0.05).
CONCLUSIONS: Under the experimental conditions, DINP and DIBP did not exert significant cytotoxic effects on GT1-7 cells. Neither sumac extract alone nor its combination with DINP or DIBP significantly altered cell viability. These findings suggest that interactions among DINP, DIBP, and sumac should be further investigated using cellular parameters beyond viability.

Keywords: Cancer, Diisobutyl phthalate, Diisononyl phthalate, GT1-7, Sumac
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Effects of Diisononyl Phthalate and Diisobutyl Phthalate, and Sumac on N2a Cell Viability 
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AIM: Diisononyl phthalate (DINP) and diisobutyl phthalate (DIBP) are environmental chemicals widely used in plastic products. However, their effects on neuronal cells and the consequences of their co-administration with natural compounds remain insufficiently understood. Neuroblastoma-derived N2a (Neuro-2a) cells are widely used as an in vitro neuronal model because they can undergo neuronal differentiation and allow investigation of neuronal cellular responses. Sumac (Rhus coriaria) is rich in phenolic compounds and represents a natural source. This study aimed to evaluate the effects of DINP and DIBP exposure on N2a cell viability and to investigate the effects of sumac on these responses.
METHODS: N2a cells were incubated with 10 and 100 µM DINP or DIBP. Each experimental group consisted of n=8. Cell viability was assessed using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. In addition, combinations of 100 µM DINP or DIBP with sumac at 25, 50, and 100 µg/mL were applied, and cell viability was evaluated. Each combination group also consisted of n=8. Data were analyzed using the Kruskal–Wallis H test, with p<0.05 considered significant. As the study used cell culture material and involved neither human participants nor animals, ethical approval was not required.
RESULTS: Treatment with DINP and DIBP at 10 and 100 µM did not cause a marked change in N2a cell viability, and differences between groups were not statistically significant (p>0.05). Co-treatment with sumac showed a tendency toward decreased cell viability, but the differences were not statistically significant (p>0.05).
CONCLUSIONS: Under these conditions, DINP and DIBP exposure did not exert a marked cytotoxic effect on N2a cell viability. However, the tendency toward decreased viability following co-treatment with sumac suggests that sumac components may influence cellular responses to phthalate exposure. Further studies are needed to elucidate the mechanisms underlying sumac–phthalate interactions and their effects under different doses and exposure conditions.
Keywords: Cancer, Diisobutyl phthalate, Diisononyl phthalate, N2a, Sumac
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AIM: Ankylosing spondylitis (AS) is a chronic, immune-mediated inflammatory rheumatic disease affecting the axial skeleton. It is known that obesity can exacerbate systemic inflammation through pro-inflammatory mediators secreted by adipose tissue, thereby negatively affecting the clinical course of the disease. This study aimed to comprehensively evaluate the effect of body mass index (BMI) on disease activity and inflammation in patients with AS.
METHODS: This retrospective study included a total of 101 AS patients followed up at the Rheumatology Outpatient Clinic of Sivas Cumhuriyet University Hospital (Ethics Committee Approval No: 2025-10/39). Patients were classified into three groups according to World Health Organization criteria: normal/underweight (n=33, BMI<25 kg/m2), overweight (n=38, BMI 25–29.9 kg/m2), and obese (n=30, BMI≥30 kg/m2). Disease activity was assessed using BASDAI and ASDAS-CRP, while inflammation was evaluated via CRP, ESR, NLR, and SII parameters. Data were analyzed using the Kolmogorov-Smirnov test, One-Way ANOVA, and Kruskal-Wallis tests, with p<0.05 considered statistically significant.
RESULTS: In the obese group, both ASDAS-CRP (3.26±1.05) and BASDAI (6.11±2.59) scores were found to be significantly higher compared to the normal-weight group (2.69±1.10 and 4.78±2.32, respectively) (p<0.05). Among inflammatory markers, serum CRP levels showed a marked increase with increasing BMI (16.50±3.80 mg/L, p<0.01); similarly, NLR (2.96±0.70) and SII (615±130) values exhibited statistically significant elevations parallel to increasing BMI levels (p<0.05).
CONCLUSIONS: Increased BMI is directly associated with higher disease activity and systemic inflammatory parameters in AS patients. Controlling obesity is a critical modifiable risk factor that should be considered in disease management alongside pharmacological treatment. It is anticipated that comprehensive metabolic and lifestyle approaches targeting weight control will positively contribute to patients' long-term clinical monitoring, overall quality of life, and treatment response.
Keywords: Ankylosing spondylitis, Body mass index, Disease activity, Inflammation, Obesity
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AIM: Studies investigating the relationship between total immunoglobulin E (IgE) levels and disease severity in COVID-19 are limited in number, and the available findings are conflicting. In addition, limited information is available regarding the specific IgE response against egg allergens for which partial molecular similarity to SARS-CoV-2 has been reported. This study aimed to investigate the relationship between COVID-19 disease severity and total IgE, egg white-specific IgE, and egg yolk-specific IgE levels.
METHODS: The present study was conducted retrospectively using 146 serum samples, previously available in our laboratory, from 66 individuals who had had COVID-19 (pertaining to the first 2 months after the disease). Three groups were formed according to symptom severity: mild, moderate, and severe; and the serum samples were classified according to these groups. Anti-SARS-CoV-2 IgG, total IgE, and egg-specific IgE (white and yolk) levels were measured in these serum samples using the ELISA method.
RESULTS: No significant differences were detected among the disease severity groups in terms of anti-SARS-CoV-2 IgG, egg white-specific IgE, and egg yolk-specific IgE levels (p>0.05). In contrast, total IgE levels were higher in patients who had severe COVID-19 (p<0.05). Anti-SARS-CoV-2 IgG positivity was found to be 95%, 81%, and 92% in the mild, moderate, and severe disease groups, respectively. Egg-specific IgE results were negative in all patients in all three groups.
CONCLUSIONS: The finding of higher total IgE levels in patients who experienced severe COVID-19 suggests that there may be an association between total IgE and disease severity. This finding supports the results of studies reporting that anti-IgE therapies may reduce the clinical severity and adverse clinical outcomes of COVID-19. In our previous study, the egg-specific IgE levels that we detected as increasing after COVID-19 were not associated with disease severity.
Funded by Inonu University BAP unit (Project No: TDK-2022–2871).
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Age-Related Changes in the Peripheral T-Cell Proportion in WAG/Rij Rats with Genetic Absence Epilepsy
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AIM: WAG/Rij rats are well-established genetic absence epilepsy models with spontaneous EEG spike-and-wave discharges. Although absence epilepsy is primarily associated with thalamocortical network dysfunction, peripheral immune changes may also accompany epileptic processes. However, age-related changes in T cells, major components of adaptive immunity, remain poorly understood in WAG/Rij rats. This study aimed to compare peripheral CD3⁺CD161⁻ T-cell proportions in WAG/Rij rats of different ages 
METHODS: Peripheral blood samples from 2-, 6-, and 18-month-old male WAG/Rij rats were examined (n=6/group). Cells were evaluated by flow cytometry using CD3 and CD161 surface markers. CD3⁺CD161⁻ cells were defined as T cells, and their proportion was expressed as a percentage of gated cells. Data were presented as mean±standard deviation. Age groups were compared using the Kruskal–Wallis test, followed by Dunn’s multiple-comparisons test when significant. p<0.05 was considered statistically significant. This study was approved by the Kocaeli University Animal Experiments Local Ethics Committee (KOU HADYEK; Date: 29.04.2026, Decision No: 4/2-2026).
RESULTS: Peripheral CD3⁺CD161⁻ T-cell proportions in 2-, 6-, and 18-month-old WAG/Rij rats were 36.64±4.76%, 55.54±3.62%, and 37.43±3.16%, respectively. A significant difference was found among age groups (Kruskal–Wallis, H=11.56; p=0.0004). Dunn’s multiple-comparisons test showed that the 6-month-old group had a significantly higher T-cell proportion than the 2-month-old (p=0.0206) and 18-month-old groups (p=0.0051). No significant difference was found between the 2- and 18-month-old groups (p>0.9999).
CONCLUSIONS: Peripheral CD3⁺CD161⁻ T-cell proportions in WAG/Rij rats vary with age, with a marked increase at 6 months. Similar proportions in the 2- and 18-month-old groups suggest a transient peripheral immune response specific to the 6-month period rather than a linear age-related increase. These findings indicate that peripheral adaptive immunity may be dynamically regulated during the course of genetic absence epilepsy. Further studies are required to evaluate the relationship of this change with epileptic activity and other peripheral immune markers.
Keywords: Absence epilepsy, Flow cytometry, Immunosenescence, T cell, WAG/Rij
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AIM: Theranekron®, a homeopathic remedy derived from the venom of the Tarantula cubensis spider, is used to treat necrotic and inflammatory conditions. However, its effects on ventricular arrhythmias and myocardial damage remain unclear. This study investigated the effects of theranekron on arrhythmias and myocardial injury in a rat model of myocardial ischemia and ischemia/reperfusion. 
METHODS: A total of 95 adult male Sprague-Dawley rats were used. Of these, 9 were assigned to preliminary dose-finding experiment and 6 served as negative controls for histopathology; the remaining 80 were divided into sham (n=20), ischemia (n=30), and ischemia/reperfusion (n=30) groups, each equally subdivided into control and Theranekron subgroups. The optimal theranekron dose (1 mL/kg) was determined in preliminary experiment and administered intravenously (BAİBU-2025/38). Myocardial ischemia was induced by 30-minute LAD occlusion. Ischemia/reperfusion was induced by 6-minute LAD occlusion followed by 6-minute reperfusion. Theranekron was administered 5-minutes before ligation in ischemia group and at reperfusion onset in ischemia/reperfusion group. Cardiac rhythm and blood pressure were continuously recorded. Myocardial injury was assessed via serum troponin-I, tissue catalase, MDA, and TNF-α levels, supported by histopathological/immunohistochemical analyses. Infarct size was determined by TTC staining in ischemia group. Differences within and between groups were analyzed by t-test and one-way ANOVA, and arrhythmia incidence by Chi-square. 
RESULTS: Theranekron did not significantly change hemodynamic parameters in the sham group. In ischemia and ischemia/reperfusion groups, theranekron significantly reduced arrhythmia scores (p<0.05); in ischemia group, it also significantly decreased myocardial tissue damage (p<0.01). Biochemical and histopathological findings confirmed these effects.
CONCLUSIONS: Theranekron was not cardiotoxic and suppressed ischemia/reperfusion-induced arrhythmias, demonstrating cardioprotective effects which might be related to reduced myocardial oxygen consumption and ion channel modulation. Theranekron may be considered a cardioprotective and antiarrhythmic agent during ischemia and after reperfusion in acute myocardial infarction.
Funded by BAIBU BAP (No:2025-HZD-005), presented as Ilayda Aydin's M.Sc. thesis.
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AIM: Heart Rate Variability (HRV) reflects cardiac vagal tone by measuring temporal variability between consecutive heartbeats. Beyond cardiovascular health, it is a psychophysiological biomarker associated with cognitive control, emotional regulation, stress response. This study aims to investigate the effects of HRV on exam anxiety, emotional eating, and academic performance among Istinye University Faculty of Medicine (ISUFM) students using a five-stage longitudinal design. We hypothesized that during exam periods, insufficient autonomic flexibility causes low-HRV group to exhibit greater increase in exam anxiety, and emotional eating alongside reduced academic performance.
METHODS: Two-minute recordings were obtained at five timepoints (baseline, pre-/post-exams for first and second examinations) via MicroCOR ECG from healthy male and female students aged 20-24 across years 1-5 at ISUFM. Root Mean Square of Successive Differences (RMSSD) was calculated using MATLAB. Participants were grouped into high (n=5) and low (n=7) HRV based on the reference median RMSSD values in the literature. Turkish Emotional Eating Scale (TEES), Westside Test Anxiety Scale (WTAS), exam grades were assessed. Considering the limited sample size (n=12); Mann-Whitney U, Wilcoxon, Spearman correlation tests were analyzed in Jamovi. Median (Md), standard error (SE), effect size (r_rb) were reported where significance was not reached (Istinye University Health Sciences Ethics Committee Approval No:25-143).
RESULTS: In the high-HRV group (RMSSD Md=70.480 ms, SE=5.791), significant RMSSD drops/recoveries occured during the first (RMSSD Md=45.71-59.65 ms, r_rb=0.657) and second exam periods (RMSSD Md=52.54-56.98 ms, p=.030). Exam anxiety (WTAS Md=30-33) emotional eating (TEES Md=80-90), performance (Grade Md=61-70) increased. In the low-HRV group limited RMSSD drops/recoveries were observed during first (RMSSD Md=41.63-39.01 ms, p=.003) and second exam periods (RMSSD Md=32.36-40.30 ms). Exam anxiety increased more (WTAS Md=30-36), emotional eating remained high (TEES Md=95), performance stagnated (Grade Md=60.73-60).
CONCLUSIONS: Preliminary findings indicate that autonomic flexibility is linked to exam anxiety, emotional eating, and academic performance. Upon reaching the target sample size, these relationships will be comprehensively evaluated.
Keywords: Academic performance, Autonomic flexibility, Emotional eating behaviour, Exam anxiety, HRV 
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AIM: Ficus carica L. (Moraceae), commonly known as the fig, is a medicinal plant used in ethnopharmacology for the treatment of cardiometabolic disorders. The present study, for the first time in the literature, aimed to investigate the functional effects of fatty acid-rich fixed oil obtained from fig seeds on the rat thoracic aorta and the potential role of vascular potassium (K+) channels in these effects.
METHODS: All procedures were approved by the Bursa Uludag University Animal Experiments Local Ethics Committee (No. 2025-03/04). Vascular rings obtained from the thoracic aortas of male Wistar rats were mounted in isolated organ bath chambers (n=8). In the study, eight experimental groups were established: fig seed oil, ethanol (control), TEA, 4-AP, BaCl2, glibenclamide, anandamide, and dimethyl sulfoxide (vehicle). Data were analyzed in SPSS using an independent samples t-test and one-way ANOVA (p<0.05).
RESULTS: The three highest concentrations of fig seed oil (1–100 μg/mL) significantly reduced phenylephrine-mediated contractions compared with the control group (p<0.05 at 1 μg/mL; p<0.001 at 10 and 100 μg/mL). TEA (p<0.001 at the maximum dose), 4-AP (p<0.001 at the maximum dose), BaCl2 (p<0.05 at the maximum dose), glibenclamide (p<0.001 at the maximum dose), and anandamide (p<0.05 at the maximum dose) markedly inhibited fig seed oil-induced vasodilation. However, dimethyl sulfoxide did not cause a significant change in the relaxation responses evoked by fig seed oil.
CONCLUSIONS: This study provides the first evidence that fig seed oil induces vascular smooth muscle relaxation through BKCa, KV, KIR, KATP, and K2P3.1 channels. The findings obtained in our study suggest that the vasorelaxant effect of fig seed oil may be associated with endothelium-independent mechanisms mediated by vascular K⁺ channels.
Funded by BUU Scientific Research Projects Unit (No: TGA1-2025-2320).
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AIM: PANoptosis is an integrated, proinflammatory programmed cell death mechanism involving the coordinated interplay of pyroptotic, apoptotic, and necroptotic pathways. Absent in melanoma 2 (AIM2) senses cytosolic DNA released after cellular damage, contributing to AIM2-PANoptosome formation and simultaneous activation of these cell death pathways. This study aimed to investigate the relationship between the cardioprotective effect of ischemic postconditioning (PostC), involving brief ischemia–reperfusion cycles during myocardial ischemia/reperfusion (I/R) injury, and changes in AIM2 levels.
METHODS: Following approval by the Firat University Local Ethics Committee for Animal Experiments (Session No. 2022/04), 21 male Sprague–Dawley rats were allocated to Sham, I/R, and I/R+PostC groups (n=7/group). Myocardial I/R injury was induced by 30 min of left coronary artery occlusion followed by 120 min of reperfusion. PostC was applied at reperfusion onset as three cycles of 10 s ischemia and 10 s reperfusion. AIM2 levels were measured by enzyme-linked immunosorbent assay (ELISA), while necrotic area was assessed by triphenyltetrazolium chloride (TTC) staining. AIM2 data were analyzed by one-way analysis of variance followed by Tukey’s multiple-comparison test, whereas TTC data were analyzed using an independent-samples t-test.
RESULTS: AIM2 levels were significantly increased in the I/R group compared with the Sham group (p<0.0001). PostC significantly reduced the I/R-induced increase in AIM2 levels (p=0.0018). Necrotic area was also significantly reduced by approximately 21% in the I/R+PostC group compared with the I/R group (p=0.029).
CONCLUSIONS: The reduction in both necrotic area and I/R-induced AIM2 levels following PostC suggests that modulation of inflammation-associated programmed cell death may contribute to its cardioprotective effects. Considering the role of AIM2 in PANoptosome formation integrating pyroptotic, apoptotic, and necroptotic pathways, PostC may limit myocardial injury by suppressing the AIM2-associated PANoptotic response. These findings support AIM2 as a potential molecular target in myocardial I/R injury.
Keywords: AIM2, Ischemia/reperfusion, Ischemic postconditioning, PANoptosis 
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Determination of Post-prandial Autonomic Changes Using Heart Rate Variability Parameters
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AIM: Objectively quantifying autonomic nervous system (ANS) activity is challenging. Heart rate variability (HRV) estimates ANS activity. Postprandial autonomic effects on HRV parameters have not been sufficiently investigated. We examined postprandial autonomic effects on HRV parameters in healthy individuals.
METHODS: Following ethical approval (No: 2026/9092), 23 men over 18 years of age participated (power analysis performed). HRV was measured three times in each participant: 10 minutes before lunch (standard staff lunch menu curated by dietitians), and 10 minutes and 60 minutes after the meal. HRV was derived from a 5-minute electrocardiogram (ECG) recording obtained while the participant was seated in a chair. HRV parameters were calculated using specific software (Neurosoft, Russia). These parameters comprised time-domain parameters (SDNN, RMSSD, pNN50) and frequency-domain parameters (TP, LF/HF). Participants’ blood pressure was also measured. Participants were requested to refrain from drinking tea, coffee, water, and smoking starting from half an hour before lunch. Repeated-measures ANOVA and the Friedman test were used for data analysis.
RESULTS: Heart rate (HR) increased after the meal (80.4±2.1, 84.7±2.0, and 84.5±2.5 beats/min; p<0.05), whereas no change was observed in blood pressure (p>0.05). SDNN decreased postprandially (35.0±2.6, 29.7±1.9, and 27.7±1.8 ms; p<0.05), whereas RMSSD and pNN50 did not change (p>0.05). TP decreased after the meal (1391±240, 899±107, and 964±143 ms²; P<0.05), whereas the LF/HF ratio did not change (P>0.05).
CONCLUSIONS: While HR increased postprandially, the time- and frequency-domain parameters of HRV (SDNN and TP, respectively) decreased. The findings suggest that alterations in cardiac autonomic modulation during the postprandial period can be evaluated easily, inexpensively, and non-invasively using HRV parameters. As postprandial physiological changes are closely related to daytime performance and healthy living, monitoring autonomic balance during this period via HRV may be regarded as a practical approach.
Keywords: Autonomic nervous system, Heart rate variability, Postprandial
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p-Cymene Ameliorates Pentylenetetrazol-Induced Seizures and Cognitive Impairment Through the Modulation of Mitochondrial Stress and Neuroinflammatory Biomarkers in Rats 
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AIM: Epilepsy is a major neurological disorder characterized by recurrent seizures. Because neuroinflammation, oxidative stress, and mitochondrial dysfunction play pivotal roles in epileptogenesis, they represent important therapeutic targets. p-Cymene is a natural monoterpene with antioxidant, anti-inflammatory, and neuroprotective properties. This study investigated the effects of p-cymene on seizure activity, cognitive function, and biomarkers associated with mitochondrial stress and neuroinflammation in an acute pentylenetetrazol (PTZ)-induced seizure model.
METHODS: Forty-nine male Wistar rats were randomly assigned to seven groups (n=7): control and PTZ groups received vehicle solution; p-cymene1 and p-cymene 2 groups received 50 and 100 mg/kg p-cymene, respectively; the p-cymene+nalmefene group received p-cymene (50 mg/kg) plus nalmefene (1 mg/kg); valproic acid group received valproic acid (300 mg/kg); and p-cymene-alone group received p-cymene (50 mg/kg). Thirty minutes after these treatments, control and p-cymene-alone groups received saline, whereas all other groups received PTZ (50 mg/kg). Seizure severity, myoclonic and generalized tonic–clonic seizure latencies, and seizure duration were assessed from video recordings. Cognitive performance was assessed using the passive avoidance test. Hippocampal and cortical levels of FGF-21, GDF-15, GFAP, HIF-1α, and BDNF were measured by ELISA. Data was analyzed by one-way ANOVA or Kruskal–Wallis test. Ethical approval numbers: 2023/32-2025/4.
RESULTS: Both doses of p-cymene significantly prolonged the latency to the first myoclonic seizure (p<0.05), reduced generalized tonic-clonic seizure duration (p<0.001), and decreased seizure severity (p<0.05). In passive avoidance test, p-cymene significantly increased the PTZ-shortened step-through latency (p<0.05). Moreover, p-cymene suppressed PTZ-induced increases in FGF-21, GDF-15, GFAP, and HIF-1α while increasing BDNF levels in both the hippocampus and cerebral cortex (p<0.05). The opioid receptor antagonist nalmefene did not abolish the protective effects of p-cymene. Valproic acid prevented PTZ-induced alterations (p<0.05).
CONCLUSIONS: p-Cymene exerts anticonvulsant and cognitive protective effects, potentially through reducing mitochondrial stress, suppressing neuroinflammation, and preserving neurotrophic support independently of the opioidergic system. These findings suggest that p-cymene may represent a promising therapeutic candidate for epilepsy and its comorbidities, although further studies are required.
Keywords: Cognitive impairment, p-Cymene, Epilepsy, Neuroinflammation, Mitochondrial dysfunction
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AIM: Although no effective treatment option is currently available for post-traumatic epilepsy (PTE), recent studies have suggested potential association between gut dysbiosis and epilepsy. This study aimed to investigate potential contribution of prebiotic, probiotic, and synbiotic supplementation to antiseizure efficacy of levetiracetam (LEV) in a rat model of PTE.
METHODS: Traumatic brain injury was induced in male Sprague–Dawley rats (n=8 per group) under anesthesia using weight-drop method, followed by implantation of electroencephalography (EEG) electrodes (Health Sciences University Animal Experiments Local Ethics Committee approval no.2023-01/03). On days 7, 14, 21, and 28 after traumatic brain injury, post-traumatic PTE model was established by intraperitoneal administration of subconvulsant doses of pentylenetetrazole (PTZ; 30+15+15mg/kg) at 30-min intervals. Beginning before first PTZ administration, animals received oral gavage treatment for 28 days according to their experimental group: LEV (100 mg/kg), LEV plus inulin (1,000 mg/kg), LEV plus VSL#3 (10×10⁹ CFU/kg), or LEV plus inulin and VSL#3. Following the recording of seizure-related behavioral parameters and EEG activity, data were statistically analyzed using Kruskal–Wallis test followed by Mann–Whitney U test.
RESULTS: Compared with PTE group, all treatment groups showed significant reductions in seizure severity and frequency, together with prolonged seizure-onset latency, after first and second PTZ injections (p<0.05 to p<0.001). Following third and fourth injections, LEV+VSL#3 and LEV+inulin+VSL#3 groups required higher cumulative PTZ doses to induce seizures (p<0.05 to p<0.01) and exhibited reduced total seizure duration (p<0.05 to p<0.01). Although LEV monotherapy provided more pronounced seizure control during first week, efficacy declined during subsequent weeks. In contrast, LEV+VSL#3 and LEV+inulin+VSL#3 combinations maintained significant seizure control during later treatment periods.
CONCLUSIONS: Co-administration of probiotic VSL#3 with LEV enhanced antiseizure drug efficacy against PTE-associated seizures and preserved therapeutic effectiveness for longer duration than LEV monotherapy.
Funded by Scientific Research Projects Unit of University of Health Sciences (SBU-BAP; Project No.2023/08).
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AIM: Status epilepticus is a serious medical condition associated not only with high mortality rates but also with impaired motor and cognitive functions resulting from increased neuronal excitotoxicity. The aim of this study was to investigate the effects of lorazepam (LZP), a first-line agent used in the treatment of status epilepticus, administered in combination with second-line antiseizure medications on motor and cognitive functions.
METHODS: In this experimental study, 56 male Sprague–Dawley rats were randomly allocated to seven groups. Except for control group, status epilepticus was induced in all experimental groups using lithium (5mEq/kg) and pilocarpine (320 mg/kg) (SBU-HADYEK-2020-03/16). At 30th minute of epileptic activity, experimental groups received intraperitoneal LZP (2mg/kg) alone or LZP in combination with one of the following antiseizure medications: levetiracetam (LEV,200 mg/kg), lacosamide (LCM,50 mg/kg), valproic acid (VPA, 300 mg/kg), or fosphenytoin (fPHT,100 mg/kg). Between days 15 and 18 after treatment, locomotor activity was assessed using open-field test, forced motor performance using rotarod test, spatial memory using radial arm maze test, and fear memory using passive avoidance test. Data were analyzed using Kruskal–Wallis test followed by Mann-Whitney-U test.
RESULTS: Because of high mortality rate in status epilepticus group, behavioral assessments were performed in treatment groups. No adverse effects of treatment were observed on locomotor activity; however, forced motor performance was negatively affected in all treatment groups (p<0.01). Spatial memory was not impaired in treatment groups, whereas fear memory was significantly impaired in LZP+VPA group (p<0.05).
CONCLUSIONS: According to the study findings, administration of LZP as monotherapy or in combination with LEV, LCM, or fPHT after status epilepticus was not associated with adverse effects on motor functions or spatial memory. However, LZP+VPA combination treatment was associated with impaired fear memory.
Funded by Scientific Research Projects Unit of University of Health Sciences, Türkiye (SBU-BAP Project No.2021/114).
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AIM: Traumatic brain injury (TBI) is a major neurological condition whose long-term consequences are further exacerbated by development of post-traumatic epilepsy (PTE). Given multifactorial pathogenesis of PTE and pharmacoresistance observed in approximately one-third of affected patients, there is a need for mechanism-based preventive strategies. This study aimed to investigate effects of alpha-lipoic acid on seizure susceptibility and neuronal damage in a post-traumatic seizure susceptibility model induced by pentylenetetrazole (PTZ) following weight-drop traumatic brain injury. 
METHODS: Twenty-eight male Sprague–Dawley rats were assigned to three groups: control, PTE, and PTE+alpha-lipoic acid. In PTE groups, TBI was induced under anesthesia by dropping 250-g weight from height of 100 cm onto skull (SBU-HADYEK-25-12). PTE susceptibility was provoked using subconvulsant doses of PTZ. Beginning immediately after TBI, alpha-lipoic acid was administered once daily for six consecutive days (200mg/kg, intraperitoneally). Epileptic seizures were scored according to Racine scale. Behavioral performance was evaluated using open-field, elevated plus-maze, and radial arm maze tests. Brain tissues were examined for histopathological alterations, including SUR1 and TRPM4 expression, proinflammatory cytokine levels IL-1β, IL-6 and TNF-α), oxidative stress parameters (TAS, TOS and OSI), thiol–disulfide homeostasis, miRNA expression, and 8-OHdG immunoreactivity. Statistical analyses were performed using Mann-Whitney-U test following Kruskal–Wallis analysis of variance, with Bonferroni-correction applied.
RESULTS: Alpha-Lipoic acid treatment significantly reduced PTE-related seizure severity, frequency, and duration, while increasing seizure latency (p<0.01). Among biochemical parameters examined, alpha-lipoic acid reduced SUR1/TRPM4 expression and proinflammatory cytokine levels (p<0.001), improved oxidative status by increasing TAS and decreasing TOS/OSI levels (p<0.001), and restored thiol–disulfide homeostasis (p<0.001). Histologically, alpha-lipoic acid attenuated neuronal degeneration and oxidative DNA damage (p<0.001). At the molecular level, treatment upregulated expression of miR-23a-3p, miR-132-3p, and miR-134-5p (p<0.01).
CONCLUSIONS: By simultaneously reducing oxidative stress and inflammation, regulating ion-channel-associated mechanisms, and modulating miRNA expression, alpha-lipoic acid attenuated post-traumatic epileptogenesis and neuronal injury following TBI. These findings suggest that alpha-lipoic acid may represent a promising antioxidant therapeutic strategy for prevention or treatment of PTE.
Keywords: 8-OHdG immunoreactivity, Alfa-lipoic acid, Inflammatory response, miRNA, Oxidative stress, Posttraumatic epilepsy
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Sub-Analgesic Multimodal Fentanyl, Acetaminophen, and Melatonin Combination Provides Synergistic, Motor-Safe Analgesia in Rats 
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AIM: Fentanyl (FEN) is a potent mu-opioid receptor agonist widely used in pain management, but rapid tolerance and dose-dependent side effects limit its clinical use. Opioid-sparing multimodal analgesia combines drugs with different mechanisms of action. This study investigated the analgesic efficacy and motor safety of combining subanalgesic doses of FEN, acetaminophen (ACE), and melatonin (MEL).
METHODS: Forty male Wistar rats were divided into 5 groups: saline, FEN (9.8 µg/kg), ACE (3.32 mg/kg), MEL (0.56 mg/kg), and FEN+ACE+MEL. Subanalgesic doses were determined using a Williams square crossover design and %MPE calculations. All drugs were administered intraperitoneally with adequate wash-out periods. Analgesia was assessed by tail-flick and hot-plate tests, and motor coordination by the rotarod test. Group differences were analyzed by one-way ANOVA and Dunnett's test; deviation of the combination effect from the additive model was assessed by planned contrast analysis. ED50 values were calculated by non-linear regression, and drug interaction was examined isobolographically.
RESULTS: The triple combination produced significantly higher analgesia than single agents, especially in the tail-flick test (15-min mean %MPE: Combination 76%, single agents 2-8%, Saline -5%; p<0.001 vs. saline). The combination effect exceeded the expected additive value (15-60 min, p<0.05), confirming synergism. No group showed significant motor impairment on the rotarod test versus controls (p>0.05 at all time points), indicating that strong analgesia was achieved without motor dysfunction.
CONCLUSIONS: The combination of low-dose FEN with ACE and MEL provides potent, synergistic analgesia without producing motor side effects, suggesting that this may represent a safe and promising strategy for opioid-sparing multimodal analgesia.
Keywords: Acetaminophen, Fentanyl, Melatonin, Multimodal analgesia, Rat
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AIM: Migraine is a neurological disorder characterized by recurrent headache attacks and comorbid symptoms such as anxiety-like behaviors, cognitive impairment, and sensory hypersensitivity. Leonurine is a natural alkaloid with analgesic, anxiolytic, and cognition-enhancing properties. We explored effects of leonurine on migraine-associated pain, behavioral comorbidities, and brainstem calcitonin gene-related peptide (CGRP) and c-Fos levels in nitroglycerin (NTG)-induced mouse model of migraine.
METHODS: Adult female BALB/c mice were assigned to seven groups (n=8/group): control, NTG, NTG+leonurine (7.5 or 15 mg/kg), NTG+sumatriptan (0.3 mg/kg), NTG+[sumatriptan+leonurine], and vehicle+leonurine. Migraine was induced by intraperitoneal administration of NTG (10 mg/kg) every other day for a total of five injections. On the same days, other treatments were administered 90 minutes after each NTG injection, and pain thresholds were assessed using von-Frey. On day 9, light–dark test was performed, followed by open field, elevated plus maze, and novel object recognition tests on day 10. Brainstem CGRP and c-Fos levels were quantified by ELISA. Data were analyzed using one-way ANOVA or Kruskal–Wallis test. Ethics-approval: 2025/42. 
RESULTS: Leonurine (15 mg/kg) attenuated migraine-induced periorbital and plantar mechanical hyperalgesia (p<0.05), improved anxiety-like behaviors (time spent in the light compartment, time spent in center of the open field, and time spent in the open arms of elevated plus maze), and ameliorated impaired cognitive performance, as indicated by novel object recognition index (p<0.05). In addition, leonurine reduced NTG-induced increase in brainstem CGRP (p<0.01) and c-Fos (p<0.05) levels. Although antimigraine drug sumatriptan attenuated NTG-induced alterations (p<0.05), leonurine did not demonstrate superiority over sumatriptan.
CONCLUSIONS: Our findings demonstrate that, consistent with its previously reported analgesic, anxiolytic, and cognition-enhancing properties, leonurine alleviates migraine-associated pain and behavioral comorbidities in migraine model. These beneficial effects may be associated with suppression of brainstem CGRP levels and neuronal activation. Leonurine may represent a promising novel therapeutic candidate for migraine treatment.
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AIM: The aim of this study was to investigate the protective effects of nasal administration of Kisspeptin-54 (KP-54) on behavioral performance and hippocampal synaptic plasticity in a streptozotocin (STZ)-induced rat model of Alzheimer's disease (AD).
METHODS: Adult male Sprague-Dawley rats (10-12 weeks; 280-320 g) received bilateral intracerebroventricular (icv) injections of STZ (3 mg/kg) to establish a rat model of sporadic AD. KP-54 (3 nmol/kg) was administered nasally once daily for 21 consecutive days, beginning on the day of STZ injection, whereas artificial cerebrospinal fluid (aCSF, 10 µL) was administered as the vehicle control. Behavioral performance assessments were conducted 30 minutes after the final KP-54 administration on day 21 using the Morris water maze (MWM), novel object recognition, and open field tests. Hippocampal synaptic plasticity was evaluated by recording long-term potentiation (LTP) at the Schaffer collateral-CA1 synapse following behavioral assessments. Data were analyzed using one-way ANOVA followed by Tukey's multiple comparisons test. Ethical approval for all experimental procedures was obtained from the Akdeniz University Local Ethics Committee for Animal Experiments (ID:122/2026.07.B.002).
RESULTS: Compared to the control rats (n=12), STZ administration significantly (p<0.05, n=13) impaired recognition and spatial memory and induced anxiety-like behavior without affecting locomotor activity. Nasal KP-54 significantly (n=14, p<0.05) enhanced recognition memory, increased target quadrant entries in the MWM, and mitigated anxiety-like behavior. Furthermore, Nasal KP-54 administration significantly (p<0.05, n=6) preserved LTP amplitude at the Schaffer collateral-CA1 synapses in STZ-treated rats.
CONCLUSIONS: These findings indicate that nasal KP-54 exerts protective effects by preserving cognitive function and hippocampal synaptic plasticity in an STZ-induced rat model of AD. Nasal KP-54 may be a promising neuropeptide for preventing AD-related behavioral impairments.
Keywords: Alzheimer's disease, Hippocampus, Kisspeptin-54, Synaptic plasticity 
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AIM: Body fluid biomarkers are important for evaluating glial activation, axonal damage, tau, and amyloid pathology in neurodegenerative diseases. Their clinical use depends on reliable and analytically validated measurement platforms. Simoa (Single Molecule Array) is a single-molecule-based digital immunoassay technology capable of detecting much lower concentrations (fg/mL range) than conventional ELISA, providing high sensitivity for low-abundance plasma biomarkers such as neurofilament light chain (NfL), glial fibrillary acidic protein (GFAP), and pTau217. This study aimed to evaluate the analytical performance of Simoa-based kits measuring neuronal damage (NfL), glial activation (GFAP), tau pathology (pTau217, total tau), and amyloid pathology (Aβ42, Aβ40) biomarkers in plasma and cerebrospinal fluid (CSF) samples from different neurodegenerative disease groups.
METHODS: Analyses were performed using digital immunoassay on the Quanterix Simoa SR-X platform. Neurology 2-Plex B (Ref: 103520) measured GFAP/NfL in 51 plasma and 5 CSF samples; pTau217 (Ref: 104570) measured pTau217 in 52 plasma samples; and Neurology 3-Plex A (Ref: 101995) measured total tau, Aβ42, and Aβ40 in 40 plasma and 10 CSF samples. The first two kits were analyzed at manufacturer-recommended dilutions (plasma 1:4, CSF 1:80), with no problems observed. For Neurology 3-Plex A, some samples were reanalyzed at higher dilutions (Plasma 1:15/1:30, CSF1:200/1:500).
RESULTS: Neurology 2-Plex B and pTau217 measurements were within the measurement range without technical problems. In Neurology 3-Plex A, all Aβ40 measurements were above the measurement range at recommended dilutions. Even at 1:500 dilution, Aβ40 remained above the measurement range in 6 of 9 CSF samples (66.7%). Aβ42 also exceeded the measurement range in some CSF samples, whereas recommended dilutions were sufficient for total tau.
CONCLUSIONS: Neurology 2-Plex B and pTau217 demonstrated appropriate analytical performance, whereas Neurology 3-Plex A showed an important dilution-related limitation, particularly for CSF Aβ40. This highlights the need for analyte- and sample-specific dilution optimization and analytical validation before multiplex analysis.
Keywords: Biomarker, Cerebrospinal fluid, Glial fibrillary acidic protein, Neurodegeneration, Neurofilament light chain, Simoa

PC-59
Investigation of the Relationship Between Mood Status, Visual Reaction Time, and Selective Attention in Baskent University Students Assessed Using the Depression Anxiety Stress Scales-21
Berkay Oz1, Ahmet Ergun1, Cagri Colakoglu2, Haluk Yilmaz2, Ozgun Ecem Tanriverdi2, Isil Aygen2, Onur Ozer2
1Department of Physiology, Faculty of Medicine, Baskent University, Ankara, Türkiye
2Second-year student, Faculty of Medicine, Baskent University, Ankara, Türkiye
AIM: This study aimed measure visual reaction time in first- and second-year medical students whose anxiety, depression, and stress levels were assessed using the Depression Anxiety Stress Scales-21 (DASS-21) and to evaluate the results according to sex using the Stroop test. The 21-item scale used in the study consists seven items each assessing dimensions depression, anxiety, stress.
METHODS: After recording demographic characteristics, DASS-21 administered to determine anxiety, depression, stress levels. Subsequently, visual reaction time measurements were performed, followed by administration of the Stroop test. During the visual reaction time assessment, participants were instructed to press predetermined key with their index finger in response to visual stimuli presented on screen. Reaction times in milliseconds (ms) and Stroop test accuracy scores were recorded. Statistical analyses were performed.
RESULTS: Total 102 university students voluntarily participated (50 females, 52 males). Depression classifications did not differ significantly between sexes. Anxiety classifications showed significant difference according to sex (p<0.001). Proportion of participants classified having extremely severe anxiety was higher among females than males. Stress classifications also differed significantly by sex (p=0.007). The proportions of participants classified having moderate, severe and extremely severe stress were higher among females than males. Visual reaction time was significantly longer in female participants than in male participants. Stage 1 color accurate naming, Stage 2 word reading accuracy and overall Stroop accuracy scores did not differ significantly between sexes (p>0.05).
CONCLUSIONS: Females exhibited higher anxiety severity and higher stress levels than males. In addition, visual reaction times were significantly longer in females, whereas accuracy-based cognitive performance measures did not differ significantly according to sex. The finding that female participants demonstrated higher anxiety and stress levels as well as longer reaction times than male participants is consistent with previous literature suggesting that women may experience a greater psychological burden and less favorable attentional processing. Conversely, the absence of sex differences in cognitive accuracy performance is in agreement with previous studies.
Keywords: Anxiety, DASS-21, Depression, Stress, Stroop test, Visual reaction time
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AIM: Morphine exerts analgesic effect by binding mu opioid receptors. Naloxone, is an opioid antagonist. Phoenixin-20 (PNX-20) is expressed in the hypothalamus and has neuroprotective and anti-inflammatory effects in the central nervous system. Nesfatin-1 colocalizes with PNX-20 in hypothalamic neurons, is known for its anxiolytic and anorexigenic effects. The aim of this study is to investigate the potential effects of mu opioidergic activity on hypothalamic PNX-20 and nesfatin-1 levels and neuroinflammattory procesesses in rats.
METHODS: Following ethics committee approval, male rats were randomly assigned to four groups. Subcutaneous injections of saline (control group), 10 mg/kg/day of morphine sulfate (morphine group), 3 mg/kg of naloxone following administration of saline (naloxone group), and 3 mg/kg of naloxone following administration of 10 mg/kg/day of morphine (morphine+naloxone group) were administered to the groups for 5 days. PNX-20, nesfatin-1, IL-6, TNF-α, IL-10, and TGF-β levels in the hypothalamus were analysed using ELISA method. Comparisons between groups were evaluated using one-way ANOVA. Correlations were assessed using Pearson correlation analysis.
RESULTS: No significant differences in PNX-20 and nesfatin-1 levels were observed between groups. TNF-α level in the morphine group was higher than control and morphine+naloxone groups (p<0.01). TNF-α levels increased in naloxone group compared to the control and morphine+naloxone groups (p<0.001; p<0.001, respectively). IL-10 levels were higher in naloxone group compared to the control, morphine, and morphine+naloxone groups (p<0.001; p<0.001; p<0.01, respectively). IL-10 levels in morphine+naloxone group were also higher than the control group (p<0.05). No significant differences were observed in IL-6 and TGF-β levels. Pearson correlation analyses indicated a positive correlation between PNX-20 and TGF-β (p<0.01). Positive correlation was also observed between IL-10 and TNF-α (p=0.001).
CONCLUSIONS: Findings suggest that mu-opioid receptor activation may trigger neuroinflammation in the hypothalamus. Naloxone administration partially antagonizes these effects. Naloxone-induced IL-10 elevation may promote hypothalamic anti-inflammatory responses.
Keywords: Hypothalamus, Morphine, Naloxone, Nesfatin, Phoenixin, Rat
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AIM: Dopamine D2 receptor (DRD2) is a druggable receptor in oncology, and its relevance varies across cancer types. Pan-cancer screening performed using The Cancer Genome Atlas (TCGA) data has shown that pheochromocytoma-paraganglioma (PCPG) is markedly distinct from other cancer types in terms of DRD2 expression. This study evaluated the prognostic significance of DRD2 and its association with the tumor microenvironment in PCPG through an independent in silico analysis.
METHODS: DRD2 expression was screened across 33 TCGA cancer types using GEPIA2 with matched normal tissue data from GTEx. In the TCGA-PCPG cohort (N=177), overall survival and disease-free survival were analyzed using GEPIA2, while tumor microenvironment components (ImmuneScore, StromalScore, and ESTIMATEScore) and immune cell infiltration estimated by CIBERSORT were assessed through the TIMER2.0 platform.
RESULTS: DRD2 expression in PCPG was markedly distinct from that observed in the other 32 cancer types, identifying it as one of the prominent molecular features of this cancer type. High DRD2 expression was associated with lower stromal density and reduced immune cell infiltration (StromalScore: r=-0.20, p=0.0092; ESTIMATEScore: r=-0.16, p=0.03). In addition, high DRD2 expression showed a statistically non-significant favorable trend in disease-free survival (HR=0.48; log-rank p=0.14; p(HR)=0.15), whereas it was not associated with a significant difference in overall survival (HR=0.97; log-rank p=0.97).
CONCLUSIONS: DRD2 emerges as a molecular feature that distinguishes PCPG from other cancer types and has the potential to be therapeutically targeted. This finding is consistent with the reported clinical activity of DRD2-targeted therapies such as ONC201. Our findings provide independent prognostic and tumor microenvironment-based molecular evidence supporting DRD2 as a rational therapeutic target in this rare malignancy.
Keywords: DRD2, Pan-cancer analysis, Paraganglioma, Pheochromocytoma
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Effects of Caloric Restriction on Hippocampal Nrf2 and SIRT2 Expression in Young and Aged Rats 
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AIM: Aging is associated with cognitive impairment. Caloric restriction (CR) may limit age-related alterations by reducing oxidative stress. Sirtuins (SIRT), NAD⁺-dependent deacetylases, play an important role in redox control, while nuclear factor erythroid 2-related factor 2 (Nrf2) is crucial for oxidative stress defense. SIRT2 and Nrf2 levels change with aging, and CR may exert protective effects through Nrf2 activation. This study aimed to investigate the effect of CR on hippocampal SIRT2 and Nrf2 during aging.
METHODS: Ethical approval was obtained from the Gazi University Animal Experiments Local Ethics Committee (G.U.ET-23.051). Twenty-four male Wistar rats (young and aged, 3 and 20 months) were divided into four groups (n=6): young yontrol (YC), aged control (AC), young caloric restriction (YCR), and aged caloric restriction (ACR). Control groups were fed ad libitum, whereas experimental groups underwent 50% CR for 10 weeks. Hippocampal Nrf2 was assessed by ELISA and SIRT2 expression by Western blotting. Group comparisons were performed using two-way analysis of variance (ANOVA) followed by Tukey’s HSD post-hoc test. A p-value <0.05 was considered statistically significant.
RESULTS: Aging increased hippocampal SIRT2 protein expression (p=0.029) while decreasing Nrf2 levels (p=0.004). The age × nutritional intervention interaction was significant for SIRT2 (p<0.001), but not for Nrf2 (p=0.841). In young rats, CR increased hippocampal SIRT2 expression (p=0.015), while in aged rats it significantly decreased it (p=0.002). CR had no significant effect on Nrf2 (p=0.599).
CONCLUSIONS: Our findings demonstrate that aging is associated with decreased hippocampal Nrf2 levels and increased SIRT2 expression, while CR may attenuate the age-related increase in SIRT2 expression. These findings suggest that CR may modulate SIRT2-related processes during aging and may have a potential role in the regulation of age-related molecular changes.
Funded by the Gazi University Scientific Research Projects Unit (Project No. TCD-2023-8842).
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Investigation of Neuroinflammation- and Neuroplasticity-Related Molecular Alterations in the Prefrontal Cortex, Hippocampus, and Skeletal Muscle in Neuropathic Pain–Associated Depression-Like Behavior
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AIM: Neuropathic pain (NP) is frequently accompanied by depression, and these conditions are thought to share common neurobiological mechanisms. Chronic pain may enhance neuroinflammation and contribute to mood disturbances through alterations in the prefrontal cortex (PFC) and hippocampus. This study aimed to investigate neuroinflammation-, oxidative stress-, and neuroplasticity-related biomarkers in the central nervous system and skeletal muscle in a neuropathic pain model associated with depression-like behavior.
METHODS: Adult male rats were randomly assigned to sham (n=8) and chronic constriction injury (CCI) (n=8) groups. Neuropathic pain was induced by sciatic nerve ligation. Pain sensitivity was assessed using the pinprick test, and depression-like behavior was evaluated using the forced swim test (FST). One week after surgery, the PFC, hippocampus, soleus, and gastrocnemius muscles were collected. NGAL, TLR4, FOXO1, BDNF, TAS, TOS, and CREB levels were measured by ELISA. Statistical analysis was performed using the Mann–Whitney U test.
RESULTS: In the CCI group, immobility time in the FST was significantly increased (p=0.004). Following CCI, hippocampal FOXO1 (p=0.029), NGAL (p=0.009), and TOS (p=0.008) levels were significantly increased. In the PFC, TLR4 levels were increased (p=0.026), whereas TAS (p=0.048) and CREB (p=0.046) levels were decreased. BDNF levels were significantly decreased in both the soleus (p=0.026) and gastrocnemius (p=0.035) muscles.
CONCLUSIONS: CCI was associated with depression-like behavior and tissue-specific molecular alterations in the hippocampus, PFC, and skeletal muscle. The distinct changes in inflammatory, oxidative, and neuroplasticity-related markers across tissues suggest that neuropathic pain may involve different molecular responses in central and peripheral tissues.
Funded by TUBITAK 2209-A and Zonguldak Bulent Ecevit University Scientific Research Projects Unit.
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Anxiety-Like Behaviors Associated with Alcohol Withdrawal in Rats: The Effect of Acamprosate
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AIM: Acamprosate (taurine analogue) is known to prevent relapse in alcohol dependence by reducing glutamatergic overstimulation and enhancing GABAergic activity in the brain. This study aimed to evaluate acamprosate's role on anxiety-like behaviors developing during withdrawal following ethanol consumption in rats.
METHODS: Thirty-two Wistar albino male rats weighing 200±30 grams were initially divided into control (n=16) and alcohol (n=16) groups. The alcohol group was administered increasing doses of ethanol (1.5-3-6 g/kg) in drinking water containing sucrose for three weeks. Groups were subdivided into control+drug (C-D), control+saline (C-S), alcohol+drug (A-D), and alcohol+saline (A-S). Drug groups were administered acamprosate (200 mg/kg) twice daily for 7 days, while the others received saline in a volume of 2 ml/kg via oral gavage. Open field-OF- and elevated plus maze-EPM- were performed twice for 5 minutes each within two days following the final alcohol dose and treatment completion, and were analyzed via ANY-maze (Stoelting Co., USA). OF parameters: center/periphery time, total distance, fecal boli count. EPM parameters: closed/open arm time (%) and entry numbers. Data were analyzed using non-parametric tests, with p<0.05 considered significant.
RESULTS: In the first OF test, fecal boli count was significantly higher in the alcohol group than controls (p<0.05); in the first EPM test, open arm time was significantly lower in the alcohol group (p<0.05). Within-group comparison showed total distance significantly decreased in the second OF test relative to the first (p<0.05). After treatment, no significant differences were found among the four groups (C-D, C-S, A-D, A-S) in either second test.
CONCLUSIONS: Decreased open arm time and increased fecal boli count initially support withdrawal-related anxiety. However, decreased total distance in the second test suggests that repetition-induced habituation occurred, which may have masked withdrawal symptoms and the potential anxiolytic effect of acamprosate.
Ethical approval by G.U.ET-25.056 and funded by G.U. BAP TTU-2025-10478.
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Effects of Nicotinamide Mononucleotide on Penicillin-Induced Epileptiform Activity and Oxidative Balance in Wistar Albino Rats 
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AIM: Abnormal neuronal discharges during epileptic seizures increase cerebral energy demand and may contribute to mitochondrial dysfunction, oxidative stress, and neuronal damage. Nicotinamide mononucleotide (NMN) is a precursor of NAD⁺, an essential cofactor involved in cellular energy metabolism, mitochondrial function, and redox homeostasis. By increasing NAD⁺ availability, NMN may support ATP production and mitochondrial function while limiting oxidative stress, thereby reducing neuronal excitability and suppressing epileptiform activity. The aim of this study was to investigated the electrophysiological and biochemical effects of different doses of NMN on penicillin-induced epileptiform activity.

METHODS: 40 adult male Wistar albino rats were divided into five groups(n=8): penicillin, penicillin+saline, and penicillin+NMN(50, 100, or 400 mg/kg, i.p.). Epileptiform activity was induced by intracortical administration of 500 IU Penicillin-G under urethane anesthesia. Saline or NMN was administered 30 min after the onset of epileptiform activity, followed by three-hour electrocorticographic recording. Spike frequency and amplitude were analyzed. Total antioxidant status(TAS), total oxidant status(TOS), and oxidative stress index(OSI) were measured in brain tissue. Data were expressed as mean±SEM and analyzed using the Kruskal–Wallis test(p<0.05). The study was approved by the Ordu University(ODU) Animal Experiments Local Ethics Committee(15 October 2025; 2025/13).

RESULTS: At the 60-minute, the spike frequencies of the control, saline, 50 mg/kg, 100 mg/kg and 400 mg/kg groups were: 62.25±5.37; 56.25±6.40; 63.75±3.55; 63.00±6.02; 64.75±5.00 spikes/min, respectively; amplitudes were 1.795±0.199; 1.807±0.211; 1.614±0.182; 1.544±0.127; 1.523±0.088, respectively. No significant between-group differences were detected in either parameter (p>0.05). OSI remained unchanged across groups (p>0.05), while TOS decreased significantly at 100 mg/kg and both TAS and TOS decreased at 400 mg/kg (p<0.05).

CONCLUSIONS: NMN did not significantly alter electrophysiological epileptiform activity. High-dose NMN reduced both TAS and TOS without affecting OSI, suggesting parallel changes in antioxidant and oxidant capacity without altering relative oxidative balance.

Funded by ODU Scientific Research Projects Coordination Department (A-2506).
Keywords: Epilepsy, NMN, Oxidative, Penicillin, Stress
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Dose-Dependent Effect of Intranasal Maresin-1 on Scopolamine-Induced Spatial Learning Impairment in Proopiomelanocortin -Cre Transgenic Mice
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AIM: Hippocampal proopiomelanocortin (POMC) neurons and melanocortin hormones play critical roles in regulating learning and memory processes. It was hypothesized that Maresin-1, an anti-inflammatory lipid mediator, ameliorates scopolamine-induced memory loss by activating the POMC/melanocortin pathway. To specifically track and genetically target hippocampal POMC neurons, POMC-Cre transgenic mice were utilized instead of wild-type mice to investigate the dose-dependent effects of intranasal Maresin-1 on spatial learning impairment.
METHODS: Male POMC-Cre transgenic mice (8–12 weeks) were divided into four groups: control, scopolamine, scopolamine+low dose (1 ng), and scopolamine+high dose (10 ng) maresin-1 (n=10/group). Daily scopolamine (1 mg/kg, i.p.) and maresin-1 (10 µL intranasally) were administered for 14 days. To assess long-term neuroprotective and persistent synaptic effects, a 7-day Morris water maze protocol (6 acquisition days followed by a probe trial on day 7) was conducted immediately after completing the 14-day injection period. Data were analyzed using mixed-model ANOVA with Holm-corrected pairwise comparisons.
RESULTS: On day 1, scopolamine group showed longer latency (p=0.001) and lower target quadrant time ratio (p=0.003) than controls. Low-dose maresin-1 increased this ratio versus scopolamine (p=0.003), reaching control levels (p>0.05). High-dose latency showed no significant difference versus scopolamine (p=0.078). Low-dose protection persisted on day 6 with shorter latency than scopolamine (p=0.014). Probe trial platform parameters, swimming velocity, and distance showed no intergroup differences (p>0.05).
CONCLUSIONS: Intranasal Maresin-1 (particularly low dose) attenuates scopolamine-induced spatial learning impairment in POMC-Cre mice. This suggests that Maresin-1 exerts sustained neuroprotective effects post-treatment via modulation of the hippocampal POMC/melanocortin pathway.
Funded by Inonu University Scientific Research Projects Coordination Unit (Project No: TYL-2025-4450) and approved by Yeditepe University Institutional Animal Care and Use Committee (IACUC) (Decision No: 2025/11-01, Protocol No: 2025-36).
Keywords: Learning and memory, Maresin 1, Morris water maze, POMC neurons, Scopolamine
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Effect of Combined Exercises on Isokinetic Muscle Strength in Futsal
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AIM: The aim of this study was to implement a combined exercise program consisting of squats and vertical jumps during the final phase of a futsal training session and to observe the potential effects of this program on isokinetic muscle strength.
METHODS: The study was conducted with 18 male futsal players aged 15–17. The futsal players were randomly assigned to an experimental group (n=9) and a control group (n=9). The experimental group performed a combined exercise (squats and vertical jumps) four times a week for eight weeks. At the end of each futsal training session, participants performed squats and vertical jumps consecutively and without rest for 1 minute, followed by a 1-minute rest period; this sequence was repeated for five sets. Before and after the combined exercise, peak and average torque values were measured during right and left leg knee flexion and extension movements at different angular velocities (60°/s, 120°/s, 180°/s) using a computer-controlled isokinetic dynamometer (Isomed-2000), and the data were analyzed. For data analysis, Shapiro-Wilk test, the paired t-test, a parametric test were used.
RESULTS: In the experimental group, a significant increase was observed in both the mean and peak torque values for both flexion and extension in both legs at all angular velocities (p<0.001). In the control group, a significant increase was observed in peak torque values for right-leg flexion at an angular velocity of 60°/s (p<0.05), while a significant decrease was observed in peak torque values for left-leg flexion at an angular velocity of 180°/s (p<0.05).

CONCLUSIONS: The combined exercise program was found to significantly improve isokinetic muscle strength values in futsal players.
Funded by the Research Projects Unit at Ataturk University under project number TYL-2023-12565 and approved by decision number E.70400699-050.02.04-2300020412 (2023/1).
Keywords: Combined exercise, Futsal, Isokinetic strength
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AIM: Heart rate variability (HRV) may help assess cardiac autonomic aspects of training adaptation and recovery in athletes. This study compared eight-week high-intensity interval training (HIIT) and moderate-intensity continuous training (MICT) effects on HRV-derived parasympathetic nervous system (PNS), sympathetic nervous system (SNS), and stress indices in trained male athletes.
METHODS: Twenty male athletes aged 18–35 were allocated to HIIT (n=10) or MICT (n=10) through computerized block randomization (block size: 4). Cycling sessions occurred thrice weekly for eight weeks. HIIT comprised 10 one-minute bouts at 90–95% of maximum heart rate alternating with one-minute active recovery at 50–60%; MICT comprised 20 continuous minutes at 60–70%. Maximum heart rate was determined by incremental maximal cycling testing. Both groups completed 20-minute main exercise phases. Five-minute RR recordings at baseline and weeks 4 and 8 were obtained at the same time of day, at 22–24°C and 40–50% humidity, in a quiet environment, supine after 10 minutes of rest, with spontaneous breathing, ≥24 hours after exercise. Kubios HRV 3.5.0 applied medium threshold-based artifact correction. Baseline PNS was compared using an equal-variance independent-samples t-test; longitudinal changes were assessed using Greenhouse–Geisser-corrected mixed ANOVA with Holm adjustment for three interactions. Ethics approval (Bursa Uludag University Health Research Ethics Committee; 30.06.2025; 719/12-4) and written informed consent were obtained.
RESULTS: Baseline PNS (mean±standard deviation) was 0.06±0.39 versus −0.09±0.55 (HIIT versus MICT), without a significant difference [t(18)=0.70; p=0.49], reaching 0.39±0.50 versus −0.01±0.62 at week 8. Group×time interaction was significant for PNS [F(1.85,33.21)=6.84; p=0.004; Holm-adjusted p=0.012; ηp²=0.275], but not for SNS [F(1.77,31.85)=2.18; p=0.135] or the stress index [F(1.83,32.91)=2.86; p=0.076].
CONCLUSIONS: PNS trajectories differed between groups, with a larger descriptive increase following HIIT. Potential parasympathetic benefits should be interpreted cautiously given the small sample and possible exercise-load differences.
Funded by Uludag University Scientific Research Projects Coordination Unit (TDK-2025-2464) and Health Institutes of Türkiye (A3-01, 48557).
Keywords: Autonomic nervous system, Heart rate variability, High-intensity interval training, Moderate-intensity continuous training
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AIM: High-intensity exercise triggers inflammatory and metabolic responses in skeletal muscle, thereby regulating muscle adaptation and recovery processes. Circulating microRNAs (miRNAs) are sensitive biomarkers for evaluating these processes and may contribute to elucidating the molecular effects of nutritional interventions. This study aimed to investigate the effects of a microgreen supplementation consisting of mixed microgreens from the Brassicaceae family and wheatgrass juice on the circulating exercise-responsive miRNA profile following high-intensity exercise.
METHODS: Fifteen healthy male amateur soccer players were randomized into microgreen supplementation (n=8) and control (n=7) groups. The microgreen group received 30 g/day of a Brassicaceae microgreen mixture and wheatgrass juice for 21 days. Subsequently, participants performed 10 sets × 10 repetitions of bodyweight squats (4-s eccentric, 1-s pause, 1-s concentric phase, 60-s rest between sets), followed by 10 maximal 30-m sprints with 30-s passive recovery, after a 10-min warm-up. Circulating miRNA expression was assessed by RT-qPCR before exercise and 24 h after exercise. Group, time, and group × time interactions were analyzed using two-way repeated-measures ANOVA, and the false discovery rate (FDR) method was applied to control for multiple miRNA comparisons. The study was approved by the Canakkale Onsekiz Mart University Health Sciences Ethics Committee (Decision No. 10/14, 06.05.2026).
RESULTS: Microgreen supplementation significantly increased the expression of miR-206-3p, miR-486-5p, miR-133a-3p, miR-181-5p, miR-378a-3p, and miR-23a-3p compared with the control group (all p<0.05). The exercise-induced increase in miR-1-3p observed in the control group was suppressed in the microgreen group (p<0.05), whereas miR-210-3p levels were higher in the microgreen group (p<0.05). miR-494-3p decreased only in the microgreen group (p<0.05), while miR-22-3p decreased after exercise in both groups (p<0.05).
CONCLUSIONS: Microgreen supplementation prior to high-intensity exercise modulated circulating exercise-responsive miRNAs associated with muscle adaptation and metabolism, suggesting its potential as a nutritional strategy to support exercise-induced molecular adaptation and recovery.
Keywords: High-intensity exercise, Microgreen, MicroRNA, Nutrigenomics, Skeletal muscle
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AIM: Regular exercise has an effect on glucose metabolism and insulin sensitivity. SLIT2 regulates glucose metabolism via protein kinase A-mediated pathways, while lipocalin-2 (NGAL) plays a role in glucose intolerance and hyperglycemia. The aim of this study was to evaluate the effects of high-intensity interval training (HIIT) and eccentric exercise types on SLIT-2 and Lipocalin-2 (NGAL) levels in rats with experimentally induced diabetes mellitus (DM). The aim is for the findings to contribute to elucidating the molecular mechanisms of exercise-related diabetes and to determining appropriate exercise approaches.
METHODS: In our ethics committee-approved study (2026/5-6), 40 male Wistar albino rats, 8–10 weeks old and weighing 200–250g, were divided into four groups: Control (n=10), diabetes control (n=10), diabetes+HIIT (n=10), and diabetes+eccentric exercise (n=10). Except for the control group, rats received 55 mg/kg streptozotocin intraperitoneally to induce diabetes. The diabetes+HIIT group underwent 6 weeks of treadmill training, with one additional set and 7 min added every 2 weeks. diabetes+eccentric exercise rats underwent 6-week treadmill training with weekly increases of 2 m/min and 5 min, and a 2° incline reduction biweekly. At the end of the experiment, ELISA analysis was performed on serum samples to determine the levels of SLIT-2 and lipocalin-2. Data were analyzed using the Shapiro-Wilk test; Welch ANOVA and Dunnett’s T3 post-hoc tests were applied to normal distributions, and the Kruskal-Wallis test was applied to non-normal distributions. A significance level of p<0.05 was accepted.
RESULTS: In our study, SLIT-2 levels were found to be higher in the diabetes+HIIT group compared to other groups (p<0.05). No significant difference was found between the groups in terms of NGAL levels.
CONCLUSIONS: The findings indicate that HIIT applications demonstrate significantly higher efficacy in DM compared to eccentric exercise protocols. These findings suggest that HIIT may regulate diabetes pathophysiology by increasing reduced SLIT-2 levels and highlight the need for further research.
Keywords: Eccentric exercise, Diabetes mellitus, HIIT, Lipocalin-2, SLIT-2
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AIM: Metabolic dysfunction-associated steatotic liver disease (MASLD) is associated with reduced physical capacity and quality of life. This study examined the associations of health-related quality of life and depressive symptoms with cardiopulmonary exercise test (CPET) parameters in adults with MASLD.
METHODS: Baseline data from 110 adults enrolled in a randomized controlled exercise trial were analyzed cross-sectionally. Ethical approval was obtained from the Yeditepe University Clinical Research Ethics Committee (approval no. 1611). Quality of life was assessed with the Short Form-36 (SF-36), depressive symptoms with the Beck Depression Inventory (BDI), and exercise capacity with CPET. Associations were examined using Spearman correlations and regression models adjusted for age, sex, and waist circumference. IBM SPSS Statistics 26.0 program was used for statistical analysis and p<0.05 was considered as statistically significant.
RESULTS: A total of 110 participants, including 65 women (59.1%), were included. In the overall sample, mean age was 39.4±6.9 years and body mass index was 30.3±4.3 kg/m². SF-36 physical health score was positively associated with test duration (ρ=0.291; p=0.003), VO₂peak (ρ=0.241; p=0.014), and peak oxygen pulse (ρ=0.253; p=0.012). SF-36 mental health score was positively associated with test duration (ρ=0.278; p=0.005), VO₂peak (ρ=0.204; p=0.039), and peak oxygen pulse (ρ=0.289; p=0.004). Higher BDI scores were associated with shorter test duration (ρ=−0.248; p=0.011), lower peak treadmill speed (ρ=−0.218; p=0.031), and lower peak oxygen pulse (ρ=−0.244; p=0.014). After adjusting for age, gender, and waist circumference, the significant relationships found were dependent on these variables.
CONCLUSIONS: Although health-related quality of life and depressive symptoms were associated with CPET performance in adults with MASLD, these associations were not independent of age, sex, and waist circumference. Therefore, exercise capacity and physical and mental health should be evaluated comprehensively in adults with MASLD, taking demographic and anthropometric characteristics into account.
Funded by TUBITAK 1001, Project No: 321S513.
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AIM: This study aimed to compare changes in circulating endothelial progenitor cell (EPC) numbers following acute exercise in older sedentary and athletic individuals with hypertension.
METHODS: The study included 2 groups of 22 participants, each with 11 participants: sedentary (7 women, 4 men; mean age: 75.00±7.41 years) and athletic (6 women, 5 men; mean age: 68.16±4.41 years). The study was approved by the Clinical Research Ethics Committee of Akdeniz University Faculty of Medicine (12.06.2019/552). Body composition, anaerobic and aerobic power, heart rate, blood pressure, and circulating EPC measurements from venous blood were taken at rest; and repeated after anaerobic and aerobic exercise. Acute isometric handgrip exercise, performed at 60% of maximum voluntary contraction, was used as anaerobic exercise, and the Cooper test was used as aerobic exercise. The ratios of CD34+, VEGFR-2+, and CD34+VEGFR* cells in circulating endothelial progenitor cells (EPC) were determined using flow cytometry. Research results were presented as mean and standard deviation; t-test and effect size (η2) were used for intergroup comparisons, with a statistical significance level of 0.05.
RESULTS: While no statistically significant difference was found between the resting systolic and diastolic blood pressure values of sedentary and hypertensive athletes participating in the study, lower CD34+ cell counts were detected in hypertensive athletes at rest (p<0.047, η2=0.595). It was found that blood pressure was lower in hypertensive athletes than in sedentary individuals after both anaerobic (p<0.024, η2=0.653) and aerobic exercise (p<0.028, η2=0.701). Statistically significant increases in VEGFR+ and CD34+VEGFR+ levels were detected in hypertensive athletes after both anaerobic and aerobic exercise (η2=0.474).
CONCLUSIONS: The results of this study provide strong evidence suggesting that in older hypertensive athletes, unlike sedentary hypertensive individuals, increased EPC subgroups contribute to accelerated angiogenic processes after both anaerobic and aerobic acute exercise.
Keywords: Endothelial progenitor cell, Exercise, Hypertension
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AIM: Maternal separation (MS), used to induce early-life stress in offspring, constitutes a repeated stressor for dams and may disrupt systemic homeostasis through hypothalamic–pituitary–adrenal axis activation and increased glucocorticoid levels. However, its effects on maternal ovarian morphology remain insufficiently understood. In addition to its hematopoietic activity, erythropoietin (EPO) exhibits antioxidant, anti-inflammatory, and anti-apoptotic properties. This study investigated the potential protective effects of EPO against ovarian histopathological alterations and oxidative stress associated with repeated MS.
METHODS: Female Wistar albino rats were assigned to control, MS, and MS+EPO groups (n=4/group). Offspring underwent MS for 180 min/day on postnatal days 2–14. Dams in the MS+EPO group subsequently received EPO (1.000 IU/kg, i.p.) three times weekly for four weeks. Serum cortisol, malondialdehyde (MDA), and glutathione (GSH) levels were measured by ELISA. Ovarian alterations were evaluated semiquantitatively, and a total histopathological score was calculated. Normality was assessed using the Shapiro–Wilk test, followed by one-way ANOVA or Student’s t-test. Data are presented as mean±SEM, with p<0.05 considered significant. The study was approved by the Sakarya University Local Ethics Committee for Animal Experiments (decision no. 65; November 21, 2025).
RESULTS: Compared with controls, MS increased serum cortisol (p<0.001), decreased GSH (p<0.05), and increased the total histopathological score (p<0.0001). Following EPO administration, increases in MDA and GSH did not reach statistical significance, whereas the total histopathological score decreased compared with the MS group (p<0.0001).
CONCLUSIONS: Repeated MS may be associated with reduced GSH levels and ovarian histopathological damage in maternal rats. The EPO-induced reduction in histopathological score suggests that EPO may have protective potential against MS-associated ovarian damage.
Keywords: Early life stress, Erythropoietin, Maternal separation, Oxidative stress, Ovary
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AIM: Exposure to radiofrequency electromagnetic radiation (RF-EMR) is increasing with mobile communication. This study aimed to evaluate the effects of 5G mobile networks on the early developmental stages of Xenopus laevis embryos.
METHODS: Embryos were obtained from female and male Xenopus laevis using an IVF protocol. 360 embryos (120/group) were assigned to control, 3-hour, and 6-hour exposure groups. RF-EMR was applied in petri dishes. The RF generator was operated at 5.6–6 GHz, 1 Watt, with continuous-wave emission. Measurements were performed at the petri dish center, 12 cm below the horn antenna. Mean electric field (E=26.8±0.7 V/m), magnetic field (H=72.45±2.67 mA/m), and power density (PD=1.73±0.12 W/m²) were measured. Embryonic SAR was 0.118 W/kg according to IEEE/IEC 62704-1 using the averaging method. Temperature was 23.94±0.22°C. After 96 hours, embryonic development and length were evaluated microscopically. Developmental anomalies were examined histopathologically following Hematoxylin-Eosin (H&E) staining. Chi-square and Kruskal-Wallis tests were used for statistical analysis.
RESULTS: Exposure duration significantly affected the proportions of normal, abnormal, and dead embryos (p<0.002), with mortality increasing significantly with exposure duration (p=0.001). There was a statistically significant difference in body length between the control group and embryos exposed to 5G for 3 hours (p<0.001). The 6-hour group had fewer abnormal but more dead embryos. Histopathological analysis revealed mild irregularity in the pharyngeal epithelium, edema in the stromal tissue, slight luminal widening, mild dilation of the cardiac cavity, and vacuolar degeneration in the myotome. No extensive tissue necrosis or marked degeneration was observed.
CONCLUSIONS: Three-hour exposure increased abnormalities and reduced length of Xenopus embryos. 6-hour exposure increased mortality, while surviving embryos showing normal growth. Control embryos preserved normal organ architecture. Given the >80% concordance of FETAX findings with mammalian results and various daily electromagnetic-field exposure, caution is warranted.
Keywords: Embryoteratogenicity, FETAX, 5G, 6GHz, RF-EMR
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The Role of the Prefrontal Cortex–Basolateral Amygdala Glutamatergic Circuit in Anxiety-Like Behaviors in Post-Traumatic Stress Disorder and the Effects of Liraglutide: A Chemogenetic Approach
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AIM: Given the role of the prefrontal cortex (PFC)→basolateral amygdala (BLA) circuit in regulating anxiety and fear, and the beneficial central nervous system effects of liraglutide, this study investigated the role of this circuit in anxiety-like behaviors and the effects of liraglutide in a post-traumatic stress disorder (PTSD) model.
METHODS: Adult male Balb/c mice were assigned to 8 groups:RV (Reporter virus)-Saline, RV-LIRA, RV-PTSD, RV-PTSD+LIRA, IV (Inhibitory virus)-Saline, IV-LIRA, IV-PTSD, and IV-PTSD+LIRA (N=62). Reporter (AAV5-CaMKIIa-EGFP) or inhibitory (AAV9-CaMKIIa-hM4D(Gi)-mCherry) viruses (1 μL) were injected into the PFC with histological verification, followed by 4 weeks for expression. PTSD was induced using single prolonged stress (SPS) 7 days after viral injection. Liraglutide (i.p., 300 μg/kg) or saline was administered for 21 days. One week before behavioral testing, guide cannulas were implanted into the BLA, and clozapine N-oxide (CNO) (1 mM) was bilaterally administered 5 min before testing. Open field (OFT) and elevated plus maze (EPM) tests were performed. Kruskal-Wallis and Mann-Whitney-U tests were used. Ethical approval was obtained from Cukurova University HADYEK (decision no. 20 of the 10th session, dated 22.10.2024).
RESULTS: Compared with the RV-SF group, RV-PTSD mice showed decreased open-arm time and entries and increased closed-arm time in the EPM (p<0.05). Liraglutide increased open-arm time, entries, and head-dipping in RV-PTSD mice (p<0.05). In the OFT, RV-PTSD decreased center time, center transitions (p<0.05), and rearing (p<0.01), while Liraglutide increased center time (p<0.05) and rearing (p<0.01). Compared with RV-PTSD, IV-PTSD reduced anxiety-like behaviors in both tests; however, IV-PTSD+LIRA showed no consistent additional behavioral improvement.
CONCLUSIONS: Our findings suggest that the PFC→BLA circuit contributes to the regulation of anxiety-like behaviors in a PTSD model. Reduced anxiety-like behaviors following inhibition of PFC glutamatergic neurons support its involvement in PTSD-related behavioral alterations. Liraglutide improved behavior but showed no consistent effect with neuronal inhibition. Further studies should clarify the underlying mechanisms.
Funded by the Research Universities Support Program (ADEP) Fund under project number TSA-2025-17273.
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AIM: The adolescent brain is highly sensitive to environmental stimuli, potentially shaping long-term stress responses. Altough exercise has been reported to promote psychological resilience and coping, its protective effects against adult PTSD following adolescent exercise remain insufficiently studied.
METHODS: Four-week-old male Balb/c mice were divided into four groups (n=6-8): sedentary-control, exercise-control, sedentary-PTSD, exercise-PTSD. Mice underwent swimming exercise (60 min/day, 5 days/week) for four weeks. At week 8, PTSD was induced using the single prolonged stress model (SPS) (2 h immobilization, 20 min forced swimming, <5 min ether exposure). On day 7, submandibular blood was collected for cortisol measurement. Open field, elevated-plus-maze and social interaction tests were performed. c-Fos, a marker of fear and anxiety-related neuronal activation was assessed immunohistochemically in the hippocampus and basolateral amygdala (BLA); BDNF expression was examined by Westernblot in the hippocampus and prefrontal cortex to assess exercise’s neuromodulatory effects. Data was presented as mean±SE; p<0.05 was considered significant. ANOVA/Tukey was applied for parametric; Kruskal-Wallis/Mann Whitney-U for nonparametric data. 
RESULTS: No significant differences were detected in cortisol levels among the groups. SPS caused anxiety-like behavior and social withdrawal. Exercise didn’t prevent the negative behavioral effects of PTSD. Prefrontal cortex BDNF expression was decreased in the sedentary-PTSD group (p<0.05). BDNF decreased in the exercise-control group but increased in the exercise-PTSD group in the prefrontal cortex and hippocampus (p<0.05). Exercise significantly reduced hippocampal c-Fos immunoreactivity (p<0.01). The exercise-PTSD group showed significantly reduced c-Fos expression in the BLA (p<0.05). 
CONCLUSIONS: The potential protective effects of exercise on PTSD didn’t ocur to the expected extent. The increase in BDNF following post-exercise SPS suggests that exercise may modulate stress response-related neuroplastic processes. Additionally, while exercise reduces hippocampal neuronal activity, it may have modulated stress-related responses in a region-spesific manner by suppressing neunoral activity in the BLA in PTSD. More comprehensive studies at the molecular level are needed, taking into account different types of exercise and developmental stages.
Approved by Cukurova University HADYEK (Decision No.5, dated 13.05.2025) and funded by TUBITAK 2209/A (No.1919B012425687) and Cukurova University BAP Coordination Unit (No.TLO-2025-17931).
Keywords: Adolesence, BDNF, PTSD, Swimming exercise
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AIM: Prolonged light exposure may disrupt circadian regulation and induce oxidative/inflammatory changes in reproductive tissues. The sigma-1 receptor is a potential regulator of redox balance, inflammation, and stress adaptation. This study determined the effects of light-exposure durations on ovarian superoxide dismutase (SOD), catalase (CAT), and myeloperoxidase (MPO) activities and interleukin-2 (IL-2), interleukin-6 (IL-6), and tumour necrosis factor-alpha (TNF-α) levels in female rats.
METHODS: Twenty-four female Sprague-Dawley rats were allocated to control, 16-h, 24-h, and 48-h light-exposure groups (n=6). Controls followed a 12-h light/12-h dark cycle; experimental groups received 16, 24, or 48 h of light exposure during the seven-day experiment. Both ovaries were removed and homogenised. SOD, CAT, MPO, IL-2, IL-6, and TNF-α were measured in ovarian homogenates using ELISA kits. Data were analysed using one-way analysis of variance and Tukey's test (p<0.05). As the authors' institutions had no animal ethics committee during the study, ethical review was provided by the Ataturk University Faculty of Veterinary Medicine Ethics Committee (77040475-641.04-E.1900064832).
RESULTS: Mean±standard deviation values in the control, 16-h, 24-h, and 48-h groups were, respectively, 41.12±0.61, 46.23±0.67, 53.68±0.72, and 67.27±0.84 for CAT; 4.67±0.51, 6.14±0.68, 7.96±0.83, and 9.14±0.97 for SOD; 1.86±0.08, 2.95±0.14, 3.86±0.21, and 5.08±0.34 for MPO; 9.68±0.86, 10.68±0.91, 11.87±1.08, and 13.07±1.16 for IL-2; 3.67±0.09, 5.43±0.14, 7.82±0.19, and 9.16±0.27 for IL-6; and 5.46±0.15, 7.51±0.24, 9.12±0.34, and 11.41±0.57 for TNF-α. Units were U/mg protein for enzymes and pg/mL for cytokines. Overall group effects were significant (all p<0.001).
CONCLUSIONS: Prolonged light exposure increased ovarian antioxidant enzyme activities together with MPO activity and inflammatory cytokine levels. Increased SOD and CAT activities may represent a compensatory response to oxidative burden, whereas elevated MPO activity and cytokine levels may indicate inflammatory stress. These findings may contribute to understanding ovarian tissue stress responses to prolonged light exposure and to planning further mechanistic studies.
Keywords: Circadian rhythm, Inflammation, Ovary, Oxidative stress, Photoperiod
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