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Welcoming address  

from the Conference Chair 
 

 
Dear colleagues and friends, 
 
Welcome to Yerevan’s traditional annual neuroscience event - 

Neuroscience Week 2026! Over the years, Armenia has become a global hub for 
science and technology. This year we will again gather at the COBRAIN Center of 
Yerevan State Medical University and the L. A. Orbeli Institute of Physiology – the 
two institutions that represent both the rich history and the ambitious future of 
Armenian neuroscience - to bridge the gap between biological inquiry and clinical 
application. As before, they are joined by the International Stress and Behavior 
Society (ISBS), whose long-standing focus on the biological and societal 
consequences of stress has never been more relevant than today.  

Over the busy four days of this joint international meeting, the program will 
take us through a wide spectrum of disciplines, from wet lab bench to bedside. 
This diversity is our strength. The "complex brain" is not a puzzle that can be solved 
in isolation – rather, it requires the collaborative effects from many fields. However, 
beyond the symposia and poster sessions, I encourage you to embrace the spirit 
of Yerevan, its cafes and squares. I hope the conversations started during our 
sessions will continue over Armenian coffee (or, perhaps, a glass of Areni), 
sparking multiple scholarly insights and lasting collaborations.  

To our international guests: we thank you for traveling from every corner of 
the globe to be here. Your presence confirms, once again, that a true Science 
knows no borders. To our young researchers and students: you are the architects 
of the next breakthrough. We look forward to the energy and fresh perspectives 
you bring to our sessions. Finally, let us remember that every data point we will 
discuss during the meeting represents a person - a patient seeking hope, a child 
learning to navigate the world, or a community striving for mental well-being. We 
hope that this Neuroscience Week be filled with discovery and inspiration. 

 
We look forward to welcoming you in Yerevan! 
 
 
 
 
 
Allan V. Kalueff, PhD, DrSc 
Professor of the Russian Academy of Sciences 
Member, Academia Europaea 
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PROGRAM 

 
Day 1, May 16, 2026 

Yerevan State Medical University 
 
9.00-17.00  Conference registration 
 
9.30-10.00  CONFERENCE WELCOMING REMARKS 

AA Muradyan, YSMU Rector 
AV Kalueff, ISBS President, Conference Chair 
KB Yenkoyan, LOC Co-Chair 
NM Ayvazyan, LOC Co-Chair 

 
OPENING LECTURES:  
 
10.00-10.30  REGULATION OF THE SEROTONIN 5-HT1A RECEPTOR IN 
DEPRESSION AND ANXIETY: FROM MOLECULAR MECHANISMS TO 
BIOMARKERS. E Ponimaskin, Department of Cellular Neurophysiology, Hannover 
Medical School, Hannover, Germany. 
 
10.30-11.00  IMAGING OF THE TREATMENT-INDUCED CEREBRAL INJURIES IN 
ONCOLOGY PATIENTS. D Kozić, University of Novi Sad, Faculty of Medicine, Novi Sad, 
Serbia. 
 
11.00-11.30  Coffee break 
 
11.30-12.00 ENGINEERED EGF-FGF-EXOSOMES SUPPRESS POST-SEIZURE 
INFLAMMATION. Y Wang, X Liu, G Gao, Department of Neurology, Institutes of Brain 
Science, Zhongshan Hospital, Fudan University, Shanghai, Suzhou EV Medical Co. Ltd., 
Suzhou, China. 
 
12.00-12.30  IMPULSIVITY, REWARD SENSITIVITY, AND DOPAMINE 2/3 
RECEPTORS IN PEOPLE WITH COCAINE USE DISORDER: A [¹¹C] PHNO PET 
IMAGING STUDY. M Mayeli, P Worhunsky, RE Carson, MN Potenza, GA Angarita, D 
Matuskey, Department of Radiology and Biomedical Imaging, Yale University, New 
Haven, Rockefeller Neuroscience Institute, West Virginia University, Morgantown, 
Department of Psychiatry, Yale School of Medicine, Child Study Center, Department of 
Neuroscience, Yale University, Connecticut Mental Health Center, Wu Tsai Institute, 
Department of Neurology, Yale University, New Haven, USA. 
 
12.30-14.00  Lunch break (free time) 
 
 
 



NEUROSCIENCE WEEK-2026  
May 16-19, 2026 Yerevan, Armenia 

www.stressandbehavior.com 
  
 

5 
 

14.00-17.00  MIKHAI AGHAJANOV COBRAIN NEUROSCIENCE SYMPOSIUM 
Chair: KB Yenkoyan 
 

14.00-14.05  GENERAL INTRODUCTION: 
PROFESSOR MIKHAIL AGHAJAHOV (1939-2024) 
 
14.05-14.30 THE ROLE OF INSULIN AND IGF IN AGE-
RELATED MACULAR DEGENERATION: A SCIENTIFIC 
PERSPECTIVE. KB Yenkoyan, Neuroscience Laboratory, 
COBRAIN Center, Yerevan State Medical University 
named after M. Heratsi, Yerevan, Armenia. 
 
14.30-14.50 ELECTROPHYSIOLOGICAL AND 
TRANSCRIPTOMIC PHENOTYPE OF 16P11.2 
DUPLICATION. A Hakobyan, Neuroscience Laboratory, 
COBRAIN Center, Yerevan State Medical University 
named after M. Heratsi, Yerevan, Armenia. 
 
14.50-15.10 VALPROIC ACID–INDUCED SYNAPTIC AND GLIAL ALTERATIONS IN 
THE DEVELOPING PREFRONTAL CORTEX. K Fereshetyan, E Sahakyan, KB 
Yenkoyan, Neuroscience Laboratory, COBRAIN Center, Department of Biochemistry, 
Yerevan State Medical University named after M. Heratsi, Yerevan, Armenia. 
 
15.10-15.20 PALATABLE FOOD-INDUCED ADIPOKINES ALTER DOPAMINE 
LEVELS IN REWARD CIRCUITS UNDER DEPRESSIVE AND PAIN STATES IN RATS. 
HS Harutyunyan, GS Vardanyan, KB Yenkoyan, Neuroscience Laboratory, COBRAIN 
Center, Biochemistry Department, Yerevan State Medical University after M. Heratsi, 
Yerevan, Armenia. 
 
15.20-15.45  Coffee break 
 
15.45-16.10 TESTING RAT COGNITION IN A SOCIAL HOME CAGE: AUTOMATION, 
SEROTONIN, AND ADOLESCENT BEHAVIORAL DEVELOPMENT. A Andreasyan, JJ 
Bos, M Xianzong, RAJ Bulthuis, JR Homberg, Department of Medical Neuroscience, 
Radboud University Medical Center, Donders Institute for Brain, Cognition and Behaviour, 
Radboud University, Nijmegen, Metris BV, Hoofddorp, Netherlands. 
 
16.10-16.35 A BURNOUT CONCEPTUALIZED: A SYSTEMATIC REVIEW OF 
DEFINITIONS. R Steyn, O Pieters, University of South Africa, South Africa.  
 
16.35-17.00 A STRESS-FREE BRAIN NEEDS ‘VITAMIN-T’. F McGlone, Manchester 
Metropolitan University, School of Life Sciences, Manchester, UK.  
 
17.00-17.45 COBRAIN/ISBS ROUND TABLE: CAREER ADVISE: Q&A FOR YOUNG 
CLINICAL AND EXPERIMENTAL NEUROSCIENTISTS. 
 
18.00-19.30  YSMU/COBRAIN Welcoming reception 
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Day 2, May 17, 2026 
Yerevan State Medical University 

 
9.30-17.00 Conference registration 
 
10.00-10.30  OPENING LECTURE: ALTERED RESPONSE OF CENTRAL 
DOPAMINERGIC NEURONS TO AN ANTAGONIST OF SEROTONIN 2C RECEPTORS 
FOLLOWING MATERNAL IMMUNE ACTIVATION BY LIPOPOLYSACCHARIDE. E 
Dremencov, M Raciciky, D Grinchii, R Dekhtiarenko, J Gaburjakova, M Gaburjakova, 
Institute of Molecular Physiology and Genetics, Center of Biosciences SAS, Bratislava, 
Slovakia.  
 
10.30-17.00  ZOFIA ZUKOWSKA TRANSLATIONAL NEUROSCIENCE SYMPOSIUM 

Chair: AV Kalueff 
 
10.30-10.35  GENERAL INTRODUCTION: PROFESSOR 
ZOFIA ZUKOWSKA (1949-2012) 
 
10.35-11.00 ANTI-INFLAMMATORY AND 
NEUROREGENERATIVE POTENTIAL OF CAFFEINE-
MODIFIED IMMUNE CELLS. EV Markova, IV Savkin, EV 
Serenko, EV Nekhoroshev, S Wang, MA Tikhonova, TG 
Amstislavskaya, AV Kalueff, Research Institute of 
Fundamental and Clinical Immunology, Novosibirsk State 
University, Scientific Research Institute of Neuroscience 
and Medicine, Novosibirsk, Russia; Suzhou Municipal Key 
Laboratory of Neurobiology and Cell Signaling, Department 
of Biosciences and Bioinformatics, School of Science3, 
Xi’an Jiaotong-Liverpool University, Suzhou, China. 
 
11.00-11.25 EFFECTS OF SEROTONIN RECEPTORS TYPE 7 ACTIVATION ON 
BEHAVIOR AND MEMORY IN ADGED 5XFAD MICE. EV Mitroshina, AV Belov, EN 
Andronova, AA Vedunova, UA Mikheeva, AV Maslyak, IS Korolev, MV Vedunova, 
Lobachevsky State University, Nizhny Novgorod, Russia.  
 
11.25-11.50  Coffee break 
 
11.50-12.15 BEHAVIORAL DISTURBANCES IN RATS AFTER LIFE-THREATENING 
STRESS ARE ACCOMPANIED BY ALTERATIONS IN THE GUT MICROBIOME 
COMPOSITION AND MUCOSAL CELLULAR ORGANIZATION. AM Zabelnikova, SG 
Tsikunov, AV Matsulevich, OV Kirik, DE Korzhevskii, IN Abdurasulova, 
Institute of Experimental Medicine, St. Petersburg, Russia. 
 
12.15-12.40 ISBS ONLINE TALK: RECONSTRUCTION OF THE PTSD GENE 
NETWORK: A NEW STRATEGY FOR TARGET THERAPHY. DEDICATED TO THE 
100TH ANIVESARY OF PROFESSOR FELIX MEERSON. VE Tseilikman, D-M V 
Tseililikman, EV Burlakov, IV Yatsyk, AA Ermolenko, IM Altotskii, OB Tseilikman, 



NEUROSCIENCE WEEK-2026  
May 16-19, 2026 Yerevan, Armenia 

www.stressandbehavior.com 
  
 

7 
 

Chelyabinsk State University, Chelyabinsk, Institute Cytology and Genetics SB RAS, 
Novosibirsk, Russia. 
 
12.40-14.00  Lunch break (free time) 
 
14.00-14.20 A SYNAPTIC LEVEL RECONSTRUCTION OF A MEMORY ENGRAM 
USING ELECTRON MICROSCOPY. MA Sahakian Robbins, M Corrales, AJ Correia da 
Silva, M Clayton, S Mohinta, A Cardona, M Zlatic, MRC Laboratory of Molecular Biology, 
Department of Physiology, Development, and Neuroscience, Department of Zoology, 
University of Cambridge, UK. 
 
14.20-14.40 EVALUATING THE VALIDITY OF FEAR CONDITIONING AND 
EXTINCTION LEARNING AS BEHAVIORAL MARKERS OF POST-TRAUMATIC 
STRESS DISORDER IN RATS. E Sitnikova, Institute of the Higher Nervous Activity and 
Neurophysiology RAS, Moscow, Russia. 
 
14.40-15.00 THREE PROFILES OF AUDITORY PROCESSING OF DIFFICULT-TO-
DIFFERENTIATE SOUNDS: ALPHA POWER DIFFERENTIATES MUSICIANS, HIGH-
PERFORMING, AND LOW-PERFORMING NON-MUSICIANS: A PILOT STUDY. K 
Liaukovich, SA Kolesnikova, LY Yarikova, Institute of Higher Nervous Activity and 
Neurophysiology RAS, National Research University Higher School of Economics, 
Moscow, Russia. 
 
15.00-15.20 TUNING TIME PERCEPTION IN DIFFERENT SCALES FOR REACHING 
OPTIMAL FUNCTIONAL STATE: PHENOMENOLOGY AND MECHANISMS. O 
Sysoeva, Sirius University of Science and Technology, Federal Territory Sirius, Russia. 
 
15.20-15.40 THE IMPACT OF AFFECTIVE TOUCH ON CORTISOL LEVELS IN 
INSTITUTIONALIZED & FOSTERED CHILDREN. EA Dydenkova, EI Nikolaeva, GV 
Portnova, Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow, Herzen 
State Pedagogical University of Russia, St. Petersburg, Russia. 
 
15.40-16.00 ZNRC TALK: THE USE OF LARVAL ZEBRAFISH AS A TRIAGE 
PLATFORM FOR SMALL-MOLECULE ANTI-INFLAMMATORY SCREENING: A 
ROUTE-SEGMENTED SYSTEMATIC REVIEW. AP Sarapultsev, MV Komelkova, SА 
Fedorov, AV Kalueff, South Ural State University, Chelyabinsk, Russia. 
 
16.00-16.30  Coffee break 
 
16.30-18.00 COBRAIN JOURNAL CLUB  
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16.30-18.00 POSTER SESSION I 
 
MODELING OF PARKINSON'S SYNDROME IN A MOUSE LINE WITH ALPHA-
SYNUCLEIN DYSFUNCTION. AA Khizeva, AM Krayushkina, TA Ivanova, KD Chaprov, 
Institute of Physiologically Active Compounds at Federal Research Center of Problems of 
Chemical Physics and Medicinal Chemistry RAS, Chernogolovka, Russia.  
 
ALTERED PERCEPTION OF A SUBJECTIVE MINUTE IN OBSESSIVE–COMPULSIVE 
DISORDER. P Safronov, G Portnova, G Khayrullina, O Sysoeva, O Martynova, Institute 
of Higher Nervous Activity and Neurophysiology RAS, Faculty of Biology and 
Biotechnology, National Research University Higher School of Economics, Moscow, 
Russia. 
 
GENETIC CORRELATES OF OBSESSIVE-COMPULSIVE DISORDER: 
ASSOCIATIONS WITH OCD AND ITS CLINICAL SUBTYPES. A Gaidareva, G 
Khayrullina, P Safronov, O Martynova, Institute of Higher Nervous Activity and 
Neurophysiology RAS, Faculty of Biology and Biotechnology, National Research 
University Higher School of Economics, Moscow, Russia. 
 
DOSE-DEPENDENT EFFECT OF OPIOID ANALGESIC TRAMADOL ON SODIUM 
TRANSPORT IN FROG SKIN EPITHELIUM. AV Melnitskaya, ZI Krutetskaya, VG 
Antonov, MА Beltov, St. Petersburg State University, St. Petersburg State Pediatric 
Medical University, St. Petersburg State Chemical-Pharmaceutical University, St. 
Petersburg, Russia.  

 
FEATURES OF INTERFERENCE IN THE STROOP CROSS-MODAL TEST MODEL 
WHEN USING DIFFERENT TYPES OF DISTRACTORS. SP Rzhanova, AA Karmokova, 
AO Krasnova, AB Kushnir, NY Gerasimenko, ES Mikhailova, Institute of Higher Nervous 
Activity and Neurophysiology RAS, Pirogov Russian National Medical University, Federal 
Research and Clinical Center of Intensive Care Medicine and Rehabilitology, Moscow, 
Russia.  

 

EFFECT OF QUININE, AN INHIBITOR OF EXTRASYNAPTIC DOPAMINE UPTAKE, ON 
HYPERDOPAMINERGIA IN DAT-KO RATS. AB Volnova, AL Pelevin, АD Belskaya, ZS 
Fesenko, VA Zavialov, RR Gainetdinov, Institute of Translational Biomedicine, St. 
Petersburg State University, St. Petersburg, Russia. 
 
THE ROLE OF WORKING MEMORY IN THE DEVELOPMENT OF EMOTIONAL 
INTELLIGENCE DURING ADOLESCENCE. E Armanova, Herzen State Pedagogical 
University of Russia, St. Petersburg, Russia.  

 
LIFESTYLE FACTORS, PSYCHOLOGICAL DISTRESS, AND HEART RATE 
VARIABILITY ASSOCIATIED WITH STRESS LEVELS IN FATIGUE CLINIC PATIENTS. 
WK Bae, SW Oh, Seoul National University Bundang Hospital, Seongnam-si, Seoul 
National University Hospital Healthcare System Gangnam Center, Seoul, South Korea.  
 
THE ROLE OF ASTROCYTIC GLT-1 IN SCHIZOPHRENIA: THE NMDA RECEPTOR. Y-
J Ho, T-P Pan, T-Y Lin, Y-J Liu, Department of Psychology, School of Medicine, Chung 
Shan Medical University, Taiwan. 
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GENETIC FACTORS IN NEUROPLASTICITY: IMPACT OF POLYMORPHISMS IN THE 
STMN1 GENE ON BRAIN ADAPTATION IN CONDITIONS OF PSYCHO-EMOTIONAL 
STRESS. A Balanutsa, A Sochirca, L Sidorenko, Department of Molecular Biology and 
Human Genetics, Nicolae Testemitanu State University of Medicine and Pharmacy, 
Chisinau, Moldova.  
 
NEURODEGENERATIVE DISORDERS IN LIGHT OF ANCIENT PHYTOTHERAPY 
WITH NOVEL INSIGHTS INTO NEUROPROTECTION AND NEUROINFLAMMATION. 
A Sochirca, A Balanutsa, L Sidorenko, Department of Molecular Biology and Human 
Genetics, Nicolae Testemitanu State University of Medicine and Pharmacy, Chisinau, 
Moldova.  
 
DISTINCT PHENOTYPES WITHIN A SHARED GENETIC BACKGROUND: MUTUAL 
EXCLUSIVITY OF ABSENCE AND AUDIOGENIC EPILEPSY. M Pupikina, E Sitnikova, 
Institute of the Higher Nervous Activity and Neurophysiology RAS, Moscow, Russia.  
 
ISOFLURANE ANESTHESIA PREVENTS IMMEDIATE SEIZURES BUT NOT 
HIPPOCAMPAL NEURODEGENERATION AFTER TRAUMATIC BRAIN INJURY IN 
RATS. OV Kostyunina, IG Komoltsev, AA Soloveva, PA Kostrukov, MR Novikova, NV 
Gulyaeva, Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow 
Research and Clinical Center for Neuropsychiatry, Moscow, Russia.  
 
VR INCLUSION: CLINICIAN-CONTROLLED VR BIOFEEDBACK SYSTEM FOR 
REDUCING ANXIETY IN PEDIATRIC MEDICAL PROCEDURES AUTHORS: K 
Meshkov, A Otroschenko, S Andreev, A Gorin, S Bordovsky, Remembrance LLC, 
Moscow, Russia.  
 
PASSIVE BEHAVIOR AND RIGID CONGITIVE PHENOTYPE CONNECTION WITH 
ABSENCE EPILEPSY. I Lazarenko, А Matveeva, M Belova, M Pupikina, E Sitnikova, 
Institute of the Higher Nervous Activity and Neurophysiology RAS, Moscow, Russia.  

 
COMPARATIVE ANALYSIS OF THE MICROBIOLOGICAL LANDSCAPE OF 
CEREBROSPINAL FLUID IN NEUROINFECTIONS AMONG HIV-POSITIVE AND HIV-
NEGATIVE PATIENTS. AV Ivanov, MA Uvarova, AN Vaganova, North-West Centre for 
Evidence-Based Medicine, Institute of Translational Biomedicine, St. Petersburg State 
University, St. Petersburg, Russia. 

 
ESPORTS AND VR: HOW DOES IT CHANGE EEG SPECTRAL DYNAMICS OF 
ATTENTION SHIFT AND MAINTENANCE? AS Ovakimian, ED Karimova, Applied 
physiology of Higher Nervous Activity Lab, Institute of Higher Nervous Activity and 
Neurophysiology RAS, Moscow, Russia. 
 
CHRONIC STRESS BY INSTITUTIONAL ENVIRONMENT AND DIURNAL CORTISOL 
PRODUCTION IN CHILDREN OF EARLY AGES. DI Chernego, RJ Muhamedrahimov, 
St. Petersburg State University, St. Petersburg, Russia. 
 
AΒ-INDUCED DYSREGULATION OF WNT/Β-CATENIN AND PROTECTIVE ROLE OF 
INSULIN SIGNALING IN NEURODEGENERATION. H Torosyan, KB Yenkoyan, 
Neuroscience Laboratory, COBRAIN Center, Yerevan State Medical University named 
after M. Heratsi, Yerevan, Armenia. 
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FROM SYNAPSE TO SYSTEM: A FOCUSED REVIEW LINKING DENDRITIC SPINE 
PATHOLOGY AND DTI ALTERATIONS IN ANIMAL MODELS OF ASD. EA 
Baghdasaryan, KB Yenkoyan, Neuroscience Laboratory, COBRAIN Center, Yerevan 
State Medical University named after M. Heratsi, Yerevan, Armenia. 
 
PROPIONIC ACID-INDUCED BRAIN ABNORMALITIES: FOCUS ON AUTISM 
SPECTRUM DISORDER-RELATED BEHAVIOR, NEURONAL MORPHOLOGY AND 
CIRCUITS' HOMEOSTATIC PLASTICITY. M Mirumyan, V Chavushyan, M Danielyan, A 
Grigoryan, KB Yenkoyan, Neuroscience Laboratory COBRAIN Center, Department of 
Biochemistry, Yerevan State Medical University named after M. Heratsi, Laboratory of 
Neuroendocrine Relations, Laboratory of Histochemistry and Morphology, LA Orbeli 
Institute of Physiology NAS RA, Yerevan, Armenia. 
 
ISBS BLITZ: CROSS-CULTURAL ASPECTS OF COPING STRATEGIES FOR 
OCCUPATIONAL STRESS. Ph. Fauquet-Alekhine, JAK Erskine, SEBE-Lab-Behavioural 
and Psychological Science, LSE, St George’s, University of London, London, UK. 
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Day 3, May 18, 2026 
Yerevan State Medical University 

 
9.30-17.00 Conference registration 
 
10.00-10.20  BRAIN ACTIVITY IN RATS IN RESEARCH ON EMPATHY. VV Gavrilov, 
Institute of Psychology RAS, Moscow, Russia. 
 
10.20-10.40 THE EFFECT OF CHRONIC STRESS ON POSTNATAL 
NEUROGENESIS AND NEURONAL NO SYNTHASE IN THE RAT HIPPOCAMPUS. VA 
Aniol, MYu Stepanichev, MV Onufriev, AO Manolova, NA Lazareva, NV Gulyaeva, 
Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow, Russia. 
 
10.40-11.00 COMPARATIVE STUDY OF ND SUBUNITS OF NADH-
DEHYDROGENASE COEXPRESSION IN PREFRONTAL CORTEX OF ADHD ANIMAL 
MODELS. AN Vaganova, PA Sylko, ZS Fesenko, EV Kanov, RR Gainetdinov, AB 
Volnova, Institute of Translational Biomedicine, St. Petersburg State University, St. 
Petersburg, Russia.  
 
11.00-11.20 PROTEOMIC FEATURES OF PREFRONTAL CORTEX OF GENETIC 
DISC1-Q31L MOUSE MODELS OF DEPRESSION. KV Smirnova, EM Dmitrieva, MG 
Zavialova, AG Brzhozovskiy, AA Seregin, TG Amstislavskaya, LP Smirnova, Tomsk 
National Research Medical Center RAS, Mental Health Research Institute, Tomsk, 
Skolkovo Institute of Science and Technology (Skoltech), Moscow, Novosibirsk State 
University, Novosibirsk, Russia. 
 
11.20-11.50  Coffee break 
 
11.50-12.10 IDENTIFICATION OF BIOMARKERS FOR DETECTING HUMAN 
PSYCHOEMOTIONAL STATUS. E Blagovechtchenski, St. Petersburg State University, 
St. Petersburg, Russia. 
 
12.10-12.30 THE INFLUENCE OF STIMULUS ONSET ASYNCHRONY AND PRIME 
CONGRUENCY ON BASIC- AND SUPERORDINATE-LEVEL CATEGORIZATION. NY 
Gerasimenko, AB Kushnir, ES Mikhailova, Institute of Higher Nervous Activity and 
Neurophysiology RAS, Moscow, Russia. 
 
12.30-12.50  ULTRA-LOW-FIELD MRI FOR DEMENTIA ASSESSMENT: A SCOPING 
REVIEW. JS Robbins, W Pyke, E Barrett, M Liljeroth, J Dobrzanski, S Shergill, J Rodda, 
Kent and Medway Medical School, Kent and Medway Mental Health NHS Trust, University 
of Kent, Dartford and Gravesham NHS Trust, Kent, Royal Surrey NHS Foundation Trust, 
Surrey, Essex Partnership University NHS Foundation Trust, Essex, Kings College 
London, London, UK. 
 
12.50-13.10 COGNITIVE AND NEUROPHYSIOLOGICAL CORRELATES OF 
DEVELOPMENT IN CHILDREN WITH CONGENITAL NON-PROGRESSIVE UPPER 
LIMB MOTOR DISORDERS. MM Koriakina, OE Agranovich, AN Shestakova, ED 
Blagovechtchenski, HSE University, St. Petersburg, Russia. 
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13.10-14.30  Lunch break (free time)  
 
14.30-14.50 LONG-TERM IMPACT OF PANDEMIC STRESS ON MATERNAL 
MENTAL HEALTH. VO Anikina, MV Lokteva, Department of Psychology, St. Petersburg 
State University, St. Petersburg, Russia. 
 
14.50-15.10 PARENING STRESS RELATED TO PARENTING ATTITUDES IN 
MOTHERS OF YOUNG AND PRESCHOOL CHILDREN. SS Savenysheva, V Zamlelova, 
Department of Psychology, St. Petersburg State University, St. Petersburg, Russia. 
 
15.10-15.30 PARENTAL STRESS AND BURNOUT IN MOTHERS OF INFANTS IN 
RELATION TO MATERNAL ATTITUDE PRE- AND POSTPARTUM. ME Blokh, RA 
Blokh, Department of Psychology, St. Petersburg State University, St. Petersburg, Russia. 
 
15.30-15.50 CHRONIC PSYCHOEMOTIONAL STRESS AS A TRIGGER FOR 
PRECLINICAL CARDIAC AUTONOMIC DYSREGULATION: EARLY DETECTION BY 
FEATURE-BASED CARDIORHYTHMOGRAM ANALYSIS AND DRUG-FREE 
MODULATION. L Sidorenko, I Sidorenko, A Sochirca, A Balanutsa, N Wessel, Nicolae 
Testemitanu State University of Medicine and Pharmacy, Medical Center Gesundheit, 
Chisinau, Moldova; MSB Medical School Berlin GmbH, Berlin, Germany. 
 
15.50-16.10 CHANGES IN CEREBRAL BLOOD FLOW IN A HEALTHY ADULT 
UNDER THE INFLUENCE OF A COURSE OF SPELEOCLIMATOTHERAPY. VA 
Semiletova, The NN Burdenko Voronezh State Medical University, Voronezh, Russia. 
 
16.10-16.30  Coffee break 
 
16.30-16.50 THE ROLE OF PSYCHOLOGICAL WELLBEING IN REDUCING STRESS 
REACTIONS IN ADULTS. EG Troshikhina, St. Petersburg State University, St. 
Petersburg, Russia. 
 
16.50-17.30  COBRAIN INTERACTIVE NEURO-QUIZ SESSION 
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Day 4, May 19, 2026 
 

LA Orbeli Institute of Physiology 
 
 
9.30-17.00 Conference registration 
 
10.00-10.30 ISBS PRESIDENTIAL LECTURE: ZEBRAFISH MODELS OF BRAIN 
DISORDERS: 2026 UPDATES AND TRENDS. AV Kalueff, The International Stress and 
Behavior Society (ISBS), The International Zebrafish Neuroscience Consortium (ZNRC), 
New Orleans, USA. 
 
10.30-11.00 IMPAIRED LEXICAL DECISION IN PATINENTS WITH SUBCORTICAL 
ISCHEMIC STROKE. G Pluck, DR Rodríguez, P Vorasayan, P Chokariyapithak, KIMEP 
University, Almaty, Kazakhstan; Hospital Universitario de Toledo, Toledo, Spain; King 
Chulalongkorn Memorial Hospital, Chulalongkorn University, Bangkok, Thailand. 
 
11.00-11.30  Coffee break 
 
11.30-12.40  LA ORBELI INSTITUTE CNS PHYSIOLOGY SYMPOSIUM 

Chairs: NM Ayvazyan, AV Voskanyan 
 
11.30-11.45  COMBINED EFFECT OF FOLATE CYCLE 
GENE POLYMORPHISMS ON THE SUSCEPTIBILITY TO 
MULTIPLE SCLEROSIS AND THE AGE OF DISEASE 
ONSET. EA Tsymbalova, EA Chernyavskaya, AY Polushin, 
EI Lopatina, IN Abdurasulova, VI Lioudyno, Institute of 
Experimental Medicine, IP Pavlov First St. Petersburg State 
Medical University, St. Petersburg, Russia.  
 
11.45-12.00 AMITRIPTYLINE, TRICYCLIC 
ANTIDEPRESSANT, MODULATES CA2+ RESPONSES 
INDUCED BY IMMUNOMODULATOR MOLIXAN IN 
MACROPHAGES. LS Milenina, ZI Krutetskaya, VG 
Antonov, NI Krutetskaya, MA Beltov, St. Petersburg State 
University, St. Petersburg State Pediatric Medical 
University, St. Petersburg, St. Petersburg State Chemical and Pharmaceutical University, 
St. Petersburg, Russia.  
 
12.00-12.20 MICROGLIAL PROTEIN IBA-1 AND MACROPHAGE MARKER CD206 
DO NOT COLOCALIZE IN SHR RAT BRAIN. VA Razenkova, DE Korzhevskii, Institute 
of Experimental Medicine, St. Petersburg, Russia.  
 
12.20-12.40 EFFICIENT AND RELIABLE SEMI-AUTOMATED DETECTION OF HIGH-
FREQUENCY OSCILLATIONS BASED ON A SHORT-TERM SPECTRAL ANALYSIS 
TECHNIQUE. A Sargsyan, MR Hudson, PM Casillas-Espinosa, LA Orbeli Institute of 
Physiology, Yerevan, Armenia, Monash University, Melbourne, Alfred Health, Melbourne, 
Australia. 
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12.40-14.00  Lunch break (free time) 
 
14.00-14.45 LA ORBELI INSTITUTE LECTURE: NEUROSCIENCE HIGHLIGHTS 
FOR 2025: A POPULAR REVIEW. AS Paevskii, Federal Research Center of Problems 
of Chemical Physics and Medicinal Chemistry RAS, Chernogolovka, Moscow Region, 
Russia. 
 
14.45-17.00 POSTER SESSION II 
 
RELATIONSHIP BETWEEN THE DURATION OF PREDATOR STRESS AND THE 
SEVERITY OF POST-TRAUMATIC STRESS DISORDER IN DANIO RERIO: ANALYSIS 
OF BEHAVIORAL, NEUROENDOCRINE, AND OXIDATIVE MARKERS. D-MV 
Tseylikman, OB Tseilikman, TG Amstislavskaya, AR Mustafaeva, VA Shatilov, MS 
Zhukov, AV Golovanov, AK Shonina, ER Tepikina, TN Khaibullin, AS Rezikov, A 
Ermolenko, NV Mayer, VE Tseilikman, Chelyabinsk State University, Ural Medical 
Institute, U MED, Chelyabinsk, Novosibirsk National Research State University, 
Novosibirsk, Russia.  
 
RELATIONSHIP BETWEEN COGNITIVE PROCESSES, DEPRESSION AND MENTAL 
PERFORMANCE IN PARTICIPANTS OF MILITARY OPERATIONS. AA Sahakyan, AA 
Tumanian, HG Galstyan, AV Sargsyan, LV Vahradyan, NE Tadevosyan, LA Orbeli 
Institute of Physiology NAS RA, Yerevan, Armenia.  
 
EFFECTS OF REPEATED AUDIOVISUAL STIMULATION ON COGNITIVE FUNCTION 
AND AUTONOMIC REGULATION. NE Tadevosyan, BB Forghan, AA Tumanian, AR 
Sargsyan, LV Vahradyan, AS Khachunts, LA Orbeli Institute of Physiology NAS RA, 
Yerevan, Armenia.  
 
LACTOBACILLUS RHAMNOSUS K/AR-08 PRESERVES INTESTINAL IMMUNE 
HOMEOSTASIS IN ANIMAL MODEL OF MULTIPLE SCLEROSIS. VV Bynzar, A V 
Matsulevich, OV Kirik, IN Abdurasulova, Institute of Experimental Medicine, St. 
Petersburg, Russia.  
 
INTESTINAL DYSBIOSIS IN FEMALE RATS AT DIFFERENT GESTATION PERIODS 
CAUSES SPECIFIC BEHAVIORAL DISTURBANCES IN OFFSPRING. MS Sudarenko, 
AM Zabelnikova, AV Matsulevich, VV Bynzar, IN Abdurasulova, Institute of Experimental 
Medicine, Saint Petersburg, Russia.  
 
CROSS-COMPARTMENT MOLECULAR SIGNATURES IN NEURAL TUBE DEFECTS: 
FROM FETAL NEURAL TISSUE TO MATERNAL EXTRACELLULAR VESICLES. M 
Goncharova, P Kuchur, ITMO University, St. Petersburg, Russia.  
 
SPECIFICITY OF DM NXF1 GENE EXPRESSION IN THE DEVELOPMENT OF 
DROSOPHILA MELANOGASTER NERVOUS SYSTEM. DM Grudkova, EV Golubkova, 
MA Kulakova, KV Akhromov, St. Petersburg State University, St. Petersburg, Russia.  
 
EXTINCTION OF A CONDITIONED REFLEX UNDER URETHANE ANESTHESIA. RD 
Cherkassova, NS Pestereva, VV Sizov, Institute of Experimental Medicine, St. Petersburg, 
Russia.  
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EFFECT OF FRACTIONATED X-RAY IRRADIATION OF THE HEAD ON THE 
BEHAVIOR AND COGNITIVE FUNCTIONS OF FEMALE C57BL/6 MICE IN REMOTE 
PERIOD. AM Kadukova, Institute of Radiobiology NAS Belarus, Gomel, Belarus.  
 
NEUROPROTECTIVE AND ANTIOXIDANT EFFECTS OF THE FLAVONOID 
HESPERIDIN IN A LASER-INDUCED TRAUMATIC BRAIN INJURY MODEL IN DANIO 
RERIO. EV Nekhoroshev, IV Klimenkov, N P Sudakov, EV Markova, AV Kalueff, TG 
Amstislavskaya, Novosibirsk State University, Research Institute of Fundamental and 
Clinical Immunology, Novosibirsk, Russia.  
 
ANGER REGULATION IN A NATURALISTIC PARADIGM. AD Medvedeva, KA 
Yakimchuk, VV Kosonogov, Institute for Cognitive Neuroscience, HSE University, 
Moscow, Institute of Health Psychology, HSE University, St. Petersburg, Russia.  
 
ANXIETY PROFILES ACROSS LIFE DOMAINS: A LATENT PROFILE ANALYSIS OF 
WORRY FREQUENCY AND INTENSITY. E Alenina, V Kosonogov, Affective 
Psychophysiology Laboratory, Institute of Health Psychology, HSE University, St. 
Petersburg, Russia. 
 
THE EFFECTS OF AGING AND DEUTERIUM CONTENT IN DRINKING WATER AS 
METABOLIC FACTORS AFFECTING THE POST-TRAUMATIC STRESS SYNDROME 
IN MICE. MA Chervinskaya, JC Nunes, AV Gorlova, JMP de Munter, TV Strekalova, 
Peoples' Friendship University of Russia named after Patrice Lumumb (RUDN University), 
Moscow, Russia; Lisbon University, Lisbon, Portugal; Maastricht University, Maastricht, 
Netherlands; Technosmart Europe slr, Rome, Italy.  
 
THE ROLE OF AGING AND ENVIRONMENTAL DEUTERIUM IN MODULATING 
VULNERABILITY TO ULTRASOUND-INDUCED EMOTIONAL STRESS. PA Novikova, 
AV Gorlova, AB Burova, AE Umriukhin, JPM de Munter, TV Strekalova, I.M. Sechenov 
First Moscow State Medical University, Peoples' Friendship University of Russia named 
after Patrice Lumumb, Moscow, Russia; Technosmart Europe slr, Rome, Italy; Maastricht 
University, Maastricht, Netherlands.  
 
ALTERATIONS OF THE PI3K/AKT/MTOR SIGNALING PATHWAY UNDER CHRONIC 
UNPREDICTABLE STRESS (CUS) IN ZEBRAFISH. EM Kozlova, J Cui, L Yang, AV 
Kalueff, National Research University Higher School of Economics (NRU HSE), Moscow, 
Russia; School of Science, Xi’an Jiatong-Liverpool University (XJTLU), Suzhou, China. 
 
16.00-16.30  Coffee break 
 
MORPHOLOGICAL AND FUNCTIONAL STATE OF ANTINOCICEPTIVE BRAIN 
REGIONS IN A RAT MODEL OF PARKINSON'S DISEASE: EFFECTS OF 
THERAPEUTIC AGENTS OF DIFFERENT ORIGINS. MH Danielyan, KA Nebogova, IV 
Antonyan, NH Azizyan, AA Mkrtchyan, MV Poghosyan, ZA Avetisyan, HYu Stepanyan, 
KV Karapetyan, LA Orbeli Institute of Physiology NAS RA, Yerevan, Armenia.  

 

ELECTROPHYSIOLOGICAL STUDY OF THE VENTROMEDIAL HYPOTHALAMUS 
DURING REPEATED INSULIN-INDUCED HYPOGLYCEMIA IN RATS CONSUMING 
STEVIA. LA Abovyan, KV Simonyan, AS Isoyan, LG Avetisyan, LR Gevorgyan, LE 
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Hovhannisyan, VA Chavushyan, LA Orbeli Institute of Physiology NAS RA, Davtyan 
Institute of Hydroponics Problems, Yerevan, Armenia.  
 
CURCUMIN ATTENUATES MOTOR DEFICITS AND NEURODEGENERATION IN A 
ROTENONE-INDUCED RAT MODEL OF PARKINSON'S DISEASE. L Darbinyan, L 
Hambardzumyan, L Manukyan, M Danielyan, K Karapetyan, V Sarkisian, K Nebogova, R 
Avetisyan, M Grigoryan, P Bezrukavaia, L Mkrtchyan, L Ohanyan, K Simonyan, 
Sensorimotor Integration Lab, Neuroendocrine Relationships Lab, Histochemistry and 
Morphology Lab, Central Nervous System Physiology Lab, Toxinology and Molecular 
Systematics Lab, LA Orbeli Institute of Physiology, Armenian State Institute of Physical 
Culture and Sport, Yerevan, Armenia. 
 
OXYTOCIN-INDUCED MODULATION OF SPONTANEOUS ELECTRICAL ACTIVITY IN 
RHYTHMOGENIC AREAS OF THE RAT MYOMETRIUM. NG Hunanyan, KV Kazaryan, 
MA Danielyan, RG Chibukhchyan, HH Mkrtchyan, YY Trofimova, AV Mkrtchyan, TA 
Piliposyan, LA Orbeli Institute of Physiology NAS RA, Yerevan, Armenia.  
 
17.00-17.15 CONFERENCE CLOSING 
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ABSTRACTS 

 
Day 1, May 16, 2026 

Yerevan State Medical University 
 
9.00-17.00  Conference registration 
 
9.30-10.00  CONFERENCE WELCOMING REMARKS 
 
OPENING LECTURES:  
 
REGULATION OF THE SEROTONIN 5-HT1A RECEPTOR IN DEPRESSION AND 
ANXIETY: FROM MOLECULAR MECHANISMS TO BIOMARKERS. E Ponimaskin, 
Department of Cellular Neurophysiology, Hannover Medical School, Hannover, Germany. 
The serotonergic system plays a central role in mood regulation and is critically involved in 
major depressive disorder (MDD) and anxiety disorders. In particular, the serotonin 1A 
receptor (5-HT1AR) is a key mediator of antidepressant efficacy and emotional behavior. In 
our previous work, we demonstrated that 5-HT1AR function is regulated by a reversible lipid 
modification (palmitoylation) in human and rodent brains. We identified the specific 
modification sites and showed that this molecular mechanism is essential for proper 
receptor signaling. Building on these findings, we identified the enzyme ZDHHC21 as a 
major regulator of this modification. Reduction of ZDHHC21 expression led to impaired 5-
HT1AR signaling. In three independent several rodent models of depression-like behavior, 
we observed decreased ZDHHC21 levels and, as consequence, reduced lipid modification 
of 5-HT1AR selectively in the prefrontal cortex. Importantly, selective reduction of 
ZDHHC21 in the forebrain induced depression-like behavior, whereas restoring its 
expression normalized receptor function and improved behavioral outcomes. We further 
identified two microRNAs (miR-30e and miR-200a) that negatively regulate ZDHHC21 
expression. In post-mortem brain tissue from individuals with MDD who died by suicide, 
miR-30e levels were elevated, accompanied by reduced ZDHHC21 expression and 
impaired receptor regulation in the prefrontal cortex. In addition, circulating levels of miR-
30e and miR-200a were significantly elevated in MDD patients with suicidal ideation, with 
further increases after suicide attempts. These findings suggest that these microRNAs may 
serve as potential peripheral biomarkers for suicide risk stratification in MDD. Beyond 
depression, we also investigated anxiety-related behavior. Fear conditioning in mice 
resulted in reduced ZDHHC21 expression and altered 5-HT1AR lipid modification only in 
the hippocampus. Restoring ZDHHC21 expression in this brain region reduced anxiety-like 
freezing behavior and normalized receptor function. Collectively, our data indicate that brain 
region-specific dysregulation of 5-HT1AR lipid modification represents a mechanistic link 
between serotonergic dysfunction and affective disorders. Restoring this regulatory 
mechanism may therefore represent a promising therapeutic strategy for depression and 
anxiety disorders. 
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IMAGING OF THE TREATMENT-INDUCED CEREBRAL INJURIES IN ONCOLOGY 
PATIENTS. D Kozić, University of Novi Sad, Faculty of Medicine, Novi Sad, Serbia. 
INTRODUCTION: Neurotoxicity caused by traditional chemotherapy and radiotherapy is 
widely reported in oncology patients. The adverse effects of newer therapeutics, such as 
biological and immunotherapeutic agents, are less well established, and are associated 
with considerable neurotoxicity in the central and peripheral nervous systems. It is 
important because drug discontinuation or dose adjustment might prevent further 
neurological injury. METHODS: Recognition of these patterns of toxicity on imaging 
modalities, mostly, magnetic resonance imaging is presented. RESULTS: 
Leukoencephalopathy is a potentially serious complication of chemotherapy. This is 
particularly true for regimens that include methotrexate, although other drugs, such as 
BCNU, melphalan, fludarabine, cytarabine, 5-fluorouracil, levamisole and cisplatin have 
also been implicated Radiation necrosis is a delayed form of radiation toxicity, which 
typically develops one to four years after radiation, although the range is quite broad. The 
pathogenesis of tissue necrosis mainly involves vascular endothelial cell damage as well 
as disruption of the blood-brain barrier. Tissue necrosis typically occurs at or close to the 
original tumor site, which has the highest radiation exposure. Oligodendrocytes are 
sensitive to radiation and the loss of white matter accounts for the majority of volume 
decrease. Also, the increase in urokinase plasminogen activator and a simultaneous 
decrease in tissue plasminogen activator may contribute to cytotoxic edema and 
tissue necrosis. The "soap-bubble", "Swiss-cheese" or ring-enhancing appearance is 
evident on MRI. Cystic postradiation degeneration has been described in the literature as 
a rare but potentially severe complication after central nervous system (CNS) irradiation 
for vascular malformations and metastatic disease. This entity has the potential to cause 
significant and permanent neurological deficits if not properly recognized and addressed. 
Variety of surgical treatments, including cyst fenestration and Ommaya placement showed 
good disease control. It is hypothesized that this process may be associated with 
increased permeability through the blood–brain barrier due to injured vessel walls that 
results in cystic formation, along with sporadic peripheral enhancement. CONCLUSION: 
Familiarity with the neurological syndromes associated with cancer treatments enables 
clinicians to use the appropriate treatment for the underlying malignancy while minimizing 
the risk of neurological damage, which might preserve patients' quality of life. 
 
ENGINEERED EGF-FGF-EXOSOMES SUPPRESS POST-SEIZURE INFLAMMATION. 
Y Wang, X Liu, G Gao, Department of Neurology, Institutes of Brain Science, Zhongshan 
Hospital, Fudan University, Shanghai, Suzhou EV Medical Co. Ltd., Suzhou, China. 
INTRODUCTION: Epilepsy is a common disorder of the central nervous system (CNS), 
which manifests as recurrent episodes of brain dysfunction caused by large-scale 
synchronous abnormal discharges of neurons. Neuroinflammation is a pathological 
stimulation which plays a critical role in epileptogenesis. Thus, targeted adjunctive 
therapies aimed at neuroinflammation offer promising new approaches on epilepsy. 
Recent findings indicate that members of the FGF family influence epilepsy regulation. 
However, the protective effects of exsosomes including enhanced EGF and FGF on 
neuroinflammation following epilepsy remain unexplored. Thus, the current study is to 
investigate the protective effect of EGF-FGF enhanced exsosomes on neuroinflammation 
after the occurrence of the seizures. METHODS: Engineering enhanced EGF and FGF 
expression 293T-exosome(EGF-FGF.Exos) as treatment agent was administrated to PTZ 
induced epileptic mice by tail vein injection after the seizure was fully evoked. The seizure 
brain was then removed for late WB or immunostaining experiment. RESULTS AND 
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DISCUSSION: In established PTZ seizure mice, EGF-FGF.Exos exhibited strong 
inhibitory effect on microglial activation and regulated microglial polarization towards the 
M2 phenotype while suppressing M1 polarization. RT-qPCR results demonstrated that 
EGF-FGF.Exos reduced the mRNA expression of central pro-inflammatory factors IL-1β, 
IL-6, and TNF-α in this animal model. HE staining showed that EGF-FGF.Exos 
pretreatment prevented neuronal loss in both the CA1and CA3 regions of the 
hippocampus. Further experiment demonstrated that the inhibitory effects of EGF-
FGF.Exos on pro-inflammatory factor expression, microglial activation, and M1 
polarization pre-activation is caused by inhibiting the NF-κB pathway, and this inhibitory 
effect on after-seizure inflammation was reversed by co-application of PMA, an NF-κB 
pathway agonist. Thus, this current study demonstrated that EGF-FGF enhancing 
exosomes (EGF-FGF.Exos) inhibit inflammatory responses in PTZ seizure mice model by 
suppressing NF-κB pathway. RESEARCH SUPPORT: An industry collaboration grant 
from Suzhou EV Medical Co. Ltd. 
 
IMPULSIVITY, REWARD SENSITIVITY, AND DOPAMINE 2/3 RECEPTORS IN 
PEOPLE WITH COCAINE USE DISORDER: A [¹¹C] PHNO PET IMAGING STUDY. M 
Mayeli, P Worhunsky, RE Carson, MN Potenza, GA Angarita, D Matuskey, Department of 
Radiology and Biomedical Imaging, Yale University, New Haven, Rockefeller 
Neuroscience Institute, West Virginia University, Morgantown, Department of Psychiatry, 
Yale School of Medicine, Child Study Center, Department of Neuroscience, Yale 
University, Connecticut Mental Health Center, Wu Tsai Institute, Department of Neurology, 
Yale University, New Haven, USA. INTRODUCTION AND AIM: Impulsivity and altered 
reward sensitivity are core features of cocaine use disorder (CUD). The Barratt 
Impulsiveness Scale (BIS-11) and the Behavioral Inhibition System/Activation System 
(BIS/BAS) Scale capture individual differences in impulsive tendencies and reward 
responsiveness and may provide insight into addictive disorders. Although dopaminergic 
dysfunction is a hallmark of CUD, how dopamine D2/3 receptor availability relates to 
impulsivity and motivational traits remains incompletely understood. METHOD: We 
compared impulsivity, appetitive, and aversive measures between individuals with CUD 
(n = 15, mean age = 42.4, female/male = 3/12) and healthy controls (HC; n = 14, mean 
age = 42.7, female/male = 3/11). Dopamine D2/3 receptor availability was quantified using 
the non-displaceable binding potential (BPND) of [¹¹C]PHNO across specific regions. Group 
differences in psychometric measures and associations between BIS-11 and BIS/BAS 
subscales and regional BPND were examined, and group × BPND interaction models were 
used to test differences in dopamine–behavior relationships. Since the study groups were 
matched for age and sex, no covariates were used in the interaction model. False 
discovery rate (FDR) was used to correct for multiple comparisons. RESULTS: CUD 
individuals exhibited significantly higher impulsivity across all domains, including 
attentional, motor, non-planning, and total impulsivity (all FDR-p ≤ 0.03). In the HC group, 
appetitive and aversive motive scores were significantly associated with BPND across 
multiple regions, including the putamen, pallidum, ventral striatum, caudate, amygdala, 
and thalamus. These associations were absent in CUD. Significant group × BPND 
interactions revealed differences in dopamine–impulsivity coupling in the amygdala (fun 
seeking), pallidum, and putamen (behavioral activation). CONCLUSION: CUD is 
characterized by elevated impulsivity and a disruption of the normative coupling between 
dopamine D2/3 receptor availability and impulsivity-related features. These findings 
suggest that impulsivity in CUD reflects not only heightened behavioral tendencies but 
also altered dopaminergic regulation, suggesting dopamine–behavior decoupling as a 
potential neurobiological marker and therapeutic target in addiction. 
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MIKHAI AGHAJANOV COBRAIN NEUROSCIENCE SYMPOSIUM 
Chair: KB Yenkoyan 

 
GENERAL INTRODUCTION: PROFESSOR MIKHAIL AGHAJAHOV (1939-2024) 
 
THE ROLE OF INSULIN AND IGF IN AGE-RELATED MACULAR DEGENERATION: A 
SCIENTIFIC PERSPECTIVE. KB Yenkoyan, Neuroscience Laboratory, COBRAIN 
Center, Yerevan State Medical University named after M. Heratsi, Yerevan, Armenia. 
 
ELECTROPHYSIOLOGICAL AND TRANSCRIPTOMIC PHENOTYPE OF 16P11.2 
DUPLICATION. A Hakobyan, Neuroscience Laboratory, COBRAIN Center, Yerevan State 
Medical University named after M. Heratsi, Yerevan, Armenia. 
 
VALPROIC ACID–INDUCED SYNAPTIC AND GLIAL ALTERATIONS IN THE 
DEVELOPING PREFRONTAL CORTEX. K Fereshetyan, E Sahakyan, KB Yenkoyan, 
Neuroscience Laboratory, COBRAIN Center, Department of Biochemistry, Yerevan State 
Medical University named after M. Heratsi, Yerevan, Armenia. INTRODUCTION: Autism 
spectrum disorder (ASD) is a group of neurodevelopmental conditions characterized by 
impairments in social interaction and communication, accompanied by restricted, 
repetitive patterns of behavior. Accumulating evidence suggests that ASD arises from a 
complex interplay between genetic susceptibility and epigenetic modifications triggered by 
maternal stress, pharmacological exposures, and environmental factors. Notably, 
numerous studies have identified over 100 genes strongly associated with ASD, many of 
which encode synaptic proteins critical for neuronal connectivity and function. The present 
study aimed to investigate alterations in key presynaptic and postsynaptic proteins in the 
prefrontal cortex of rats following exposure to valproic acid (VPA). METHODS: The study 
was conducted using both prenatal and postnatal VPA exposure models, each with 
corresponding control groups. Behavioral validation was performed on postnatal day 14 
using the ultrasonic vocalization test during maternal separation. On the same day, 
synaptogenesis in the prefrontal cortex was evaluated by assessing the expression of 
Neurexin, Neuroligin, PSD-95, Synaptophysin, Iba1, and GFAP via Western blot analysis. 
Brain-derived neurotrophic factor (BDNF) levels were measured by ELISA, as BDNF is a 
key regulatory factor. Data normality and homogeneity of variance were assessed using 
the Shapiro–Wilk and F tests, respectively. For normally distributed data, one-way ANOVA 
followed by Dunnett’s post hoc test was applied, while non-normally distributed data were 
analyzed using the Kruskal–Wallis test followed by Dunn’s multiple comparisons test. 
RESULTS: VPA-treated pups exhibited a significant reduction in the number and duration 
of ultrasonic vocalizations compared to controls. At the molecular level, increased 
expression of postsynaptic and adhesion-related proteins (PSD-95, Neurexin, and 
Neuroligin) was observed in VPA-treated groups, whereas Synaptophysin levels were 
significantly decreased. Additionally, markers of glial activation indicated an activated glial 
phenotype, particularly in prenatally VPA-exposed animals. CONCLUSION: These 
findings demonstrate that VPA exposure induces early behavioral deficits accompanied 
by significant alterations in synaptic protein expression and glial activation in the prefrontal 
cortex. The observed imbalance between pre- and postsynaptic components, together 
with neuroinflammatory changes, may contribute to disrupted synaptic development and 
connectivity underlying ASD-like phenotypes. This study highlights the importance of 
synaptic and glial mechanisms in the pathogenesis of ASD and supports the utility of the 
VPA model for investigating early neurodevelopmental alterations. RESEARCH 
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SUPPORT: The Higher Education and Science Committee, Ministry of Education, 
Science, Culture and Sports of RA (23LCG-3A020 and 25YSMU-CON-I-3A), and YSMU. 
 
PALATABLE FOOD-INDUCED ADIPOKINES ALTER DOPAMINE LEVELS IN 
REWARD CIRCUITS UNDER DEPRESSIVE AND PAIN STATES IN RATS. HS 
Harutyunyan, GS Vardanyan, KB Yenkoyan, Neuroscience Laboratory, COBRAIN Center, 
Biochemistry Department, Yerevan State Medical University named after M. Heratsi, 
Yerevan, Armenia. INTRODUCTION: The gut-adipose-brain axis plays a key role in 
regulating both homeostatic and hedonic food intake. While homeostatic feeding 
maintains energy balance, consumption of palatable, calorie-dense food can override 
satiety mechanisms, leading to overeating and obesity. This hedonic drive is primarily 
mediated by the brain reward system, particularly the mesolimbic dopaminergic pathway 
involving the ventral tegmental area, nucleus accumbens, dorsal striatum, prefrontal 
cortex, hippocampus, and amygdala. Dopamine release in these circuits is modulated by 
adipokines (e.g., leptin) and other peripheral signals. Chronic overeating disrupts leptin 
signaling, which may reinforce compulsive feeding and influence vulnerability to 
depression and pain. AIM: This study investigated how palatable food consumption 
modulates dopaminergic reward circuits in the context of depression and inflammatory 
pain in rats. METHODS: Male Sprague-Dawley rats were divided into palatable (cafeteria 
diet + standard chow for 2 months) and non-palatable (standard chow only) groups. Each 
group was further subdivided into Control, Depression (learned helplessness), and Pain 
(formalin test) subgroups. Behavioral testing included the open field and elevated plus 
maze. Levels of leptin, adiponectin, and Substance P were measured in blood. Dopamine 
and serotonin concentrations were quantified in hippocampal and striatal tissues, and 
dopamine D2 receptor expression was assessed by immunohistochemistry in the 
hippocampus and striatum. RESULTS: Palatable-eating rats showed significantly higher 
anxiety-like behavior and lower locomotor activity compared to non-palatable rats. 
Depression and pain stimuli induced stronger anxiogenic and locomotor-suppressing 
effects in non-palatable animals, while palatable rats demonstrated relative resilience. 
Palatable diet led to elevated leptin, reduced adiponectin, and altered Substance P levels. 
In reward-related brain regions, palatable rats exhibited higher dopamine concentrations 
and increased D2 receptor expression in the striatum and hippocampus. Strong 
interactions between diet type, adipokine profile, and stress/pain conditions were 
observed across behavioral, biochemical, and immunohistochemical outcomes. 
CONCLUSION: Prolonged palatable food consumption induces adipokine dysregulation 
that modulates dopaminergic signaling and D2 receptor expression in brain reward 
circuits, thereby altering behavioral responses to depressive and painful stimuli. These 
results highlight the gut-adipose-brain axis as a critical modulator of vulnerability or 
resilience to comorbid depression and pain. Targeting adipokine-reward interactions may 
provide novel strategies for managing hedonic overeating and stress-related 
neuropsychiatric disorders. 
 
TESTING RAT COGNITION IN A SOCIAL HOME CAGE: AUTOMATION, SEROTONIN, 
AND ADOLESCENT BEHAVIORAL DEVELOPMENT. A Andreasyan, JJ Bos, M 
Xianzong, RAJ Bulthuis, JR Homberg, Department of Medical Neuroscience, Radboud 
University Medical Center, Donders Institute for Brain, Cognition and Behaviour, Radboud 
University, Nijmegen, Metris BV, Hoofddorp, Netherlands. Rodent cognitive testing is 
essential for understanding the biological mechanisms underlying neuropsychiatric 
disorders, but traditional methods often require isolation, handling, and fixed testing 
schedules that may affect animal welfare and data quality. In this work, we present the 
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development and application of an automated Social RatPad system designed to assess 
cognition in socially housed rats with minimal human intervention. The system integrates 
RFID-based identification, automated gating, weight monitoring, and touchscreen-based 
cognitive testing, allowing animals to voluntarily engage with tasks in a more naturalistic 
environment. We will also present how this platform was used to study adolescent 
behavioral and cognitive development in TPH2 knockout rats, a model characterized by 
disrupted brain serotonin synthesis. Together, these studies show how engineering-based 
refinement of behavioral testing can improve translational neuroscience and provide new 
insights into the role of serotonin in cognition, motivation, and behavioral development. 
 
A BURNOUT CONCEPTUALIZED: A SYSTEMATIC REVIEW OF DEFINITIONS. R 
Steyn, O Pieters, University of South Africa, South Africa. INTRODUCTION: Burnout is a 
widely studied yet inconsistently defined construct, creating difficulties in measurement, 
diagnosis, and intervention. The lack of consensus limits comparability across studies and 
weakens the practical value of findings. This systematic review aimed to synthesise how 
burnout has been conceptualized in the literature, identifying commonalities, divergences, 
and theoretical foundations. Although attempts such as Guseva-Canu et al. (2021) sought 
definitional consensus across multiple countries, a comprehensive definition remains 
absent. METHODS: Following PRISMA 2020 guidelines, databases including Summons, 
Scopus, Google Scholar, PubMed Central, and PubMed were searched for peer-reviewed 
articles with explicit definitions of burnout. Titles and abstracts were screened, full texts 
assessed, and thematic analysis applied to extract and integrate definitions. The rigorous 
process ensured transparency and trustworthiness. RESULTS AND DISCUSSION: From 
836 records, 31 studies met inclusion criteria. Four dominant conceptualisations emerged: 
Maslach’s multi-dimensional model, the Job Demands-Resources model, the Shirom-
Melamed model grounded in conservation of resources theory, and the Copenhagen 
Burnout Inventory linked to occupational stress theory. Emotional exhaustion was central 
to most definitions, while depersonalisation was variably emphasized. Most definitions 
were formulated prior to 2020, highlighting the need for updated conceptual clarity. The 
synthesis resulted in a broad, inclusive definition intended to enhance construct precision, 
support cumulative knowledge-building, and improve the design of interventions.  
 
A STRESS-FREE BRAIN NEEDS ‘VITAMIN-T’. F McGlone, Manchester Metropolitan 
University, School of Life Sciences, Manchester, UK. Chronic stress is the cause of many 
adverse changes in the brain: increased release of glucocorticoids, widespread 
inflammation, changes in neuronal morphology such as myelination in prefrontal cortex 
(PFC) and hippocampus (HC), reduced levels of neurotrophic factors such as Fibroblast 
Growth Factor2, alterations in brain connectivity especially within PFC-amygdalo-HPC 
networks and an antecedent of cognitive impairment and dementia. Affiliative tactile 
interactions are known to buffer social mammals against neurobiological and behavioral 
effects of stress, but what's the mechanism? Here a case is made for the role of a relatively 
recently discovered (in humans) population of low threshold thermo-mechanosensitive 
nerves called c-low threshold mechanoreceptors (C-LTMR) as a neurobiological substrate 
responsible for regulating resilience to stress. These 1st order neurones are velocity 
tuned, preferentially encoding dynamic touch delivered at ~3 cm/sec, projecting centrally 
to dorsal posterior insular cortex, a key area for interoception and emotion. Due to their 
slow conduction velocity ( ~1 cm/sec) they could not serve any useful discriminative 
function, the fast conducting myelinated A- beta fibres do this (~ 70 m/sec). C-fibres, as a 
class of unmyelinated afferents, provide a basic vital function in all animals - one of 
protection. For example, children born with a congenital absence of c-nociceptors will put 
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their hands in boiling water and not know it, or if deprived of nurturing touch suffer life-long 
adverse neurodevelopmental consequences. C-LTMRs are now being understood to 
provide a singular vital protective stress regulatory function and examples from their role 
in building stress resilience will be described based on a rodent study, and a population of 
institutionalized children. By analogy with the vital role vitamins play in our physical health, 
C-LTMRs can be described as ‘Vitamin-T’ for a healthy and stress resilient social brain. 
Touch matters. 
 
 
 

Day 2, May 17, 2026 
Yerevan State Medical University 

 
OPENING LECTURE: ALTERED RESPONSE OF CENTRAL DOPAMINERGIC 
NEURONS TO AN ANTAGONIST OF SEROTONIN 2C RECEPTORS FOLLOWING 
MATERNAL IMMUNE ACTIVATION BY LIPOPOLYSACCHARIDE. E Dremencov, M 
Raciciky, D Grinchii, R Dekhtiarenko, J Gaburjakova, M Gaburjakova, Institute of 
Molecular Physiology and Genetics, Center of Biosciences SAS, Bratislava, Slovakia. 
BACKGROUND: We previously found that the maternal immune activation (MIA), induced 
by lipopolysaccharide (LPS) in the gestating rats, let to increased firing activity of 
dopaminergic neurons of the ventral tegmental area in male, but not in female offspring 
(VTA; Csatlosova et al Eur Neuropsychopharmacol 43:82, 2021). We hypothesized that 
male and female offsprings of the control and MIA dams might have different serotonin (5-
HT)-dopamine interaction. The present study aimed to test this hypothesis. METHODS: 
During days 15-19 of the gestation, female Wistarr rats were subcutaneously (s.c.) 
administered LPS at increasing doses of 20-80 μg/kg, as previously described. Control 
dams were injected with saline. In vivo electrophysiological experiments were performed 
in male and female offspring reaching the age of two months. Animals were anesthetized 
by chloral hydrate and glass electrodes were stereotaxically inserted to the VTA. 
Spontaneously active dopaminergic neurons were and identified by the waveform of their 
action potentials and pattern of their generation. After a basal activity of a neuron was 
recorded for at least 1 min, MK212 was administered intravenously (i.v.), in cumulative 
doses of 80-320 μg/kg. The firing activity of the neurons after dexamethasone 
administration was expressed as mean ± standard error of mean (SEM) of their basal 
activity. RESULTS AND DISCUSSION: MK212 suppressed dopaminergic neuronal firing 
activity in the male and female offspring of control dams and in female offspring of the MIA 
dams. In male offspring of the MIA dams, dopaminergic neuronal firing activity was 
paradoxically increased after the activation of 5-HT2C receptors. The results of the current 
study suggest that MIA reverses the inhibitory effect of 5-HT2C receptors on central 
dopaminergic neutrons. It may explain the increased spontaneous firing activity of 
dopaminergic neurons in male offspring of the MIA dams, observed in our previous study. 
RESEARCH SUPPORT: Grants APVV-22-0061, APVV-24-0131, VEGA-2/0045/24, and 
VEGA- 2/0126/26. 
 
 
ZOFIA ZUKOWSKA TRANSLATIONAL NEUROSCIENCE SYMPOSIUM 
Chair: AV Kalueff 
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GENERAL INTRODUCTION: PROFESSOR ZOFIA ZUKOWSKA (1949-2012) 
 
ANTI-INFLAMMATORY AND NEUROREGENERATIVE POTENTIAL OF CAFFEINE-
MODIFIED IMMUNE CELLS. EV Markova, IV Savkin, EV Serenko, EV Nekhoroshev, S 
Wang, MA Tikhonova, TG Amstislavskaya, AV Kalueff, Research Institute of Fundamental 
and Clinical Immunology, Novosibirsk State University, Scientific Research Institute of 
Neuroscience and Medicine, Novosibirsk, Russia; Suzhou Municipal Key Laboratory of 
Neurobiology and Cell Signaling, Department of Biosciences and Bioinformatics, School 
of Science3, Xi’an Jiaotong-Liverpool University, Suzhou, China. INTRODUCTION: 
Mounting evidence shows the important role of immune cells and their biologically active 
products in the development and maintenance of neuroinflammation. We first and then 
other researchers, showed the ability of immune cells with definite functional 
characteristics after adoptive transfer to modulate brain functions, including through direct 
contact with brain cells. It is known that caffeine, in addition to its psychostimulating effect, 
has anti-inflammatory properties. Caffeine is also known to have a dose-dependent effect 
on the proliferation of neural stem cells, providing the drug's neuroregenerative potential. 
However, the unconditional “benefits” of caffeine are combined with negative (scientifically 
proven or suspected) effects on human health when directly consumed. The unidirectional 
effect of most psychoactive drugs, including caffeine, on the brain and immune cells; the 
wide representation of receptors on these cells that mediate the immunomodulatory 
(including anti-inflammatory) effect of the caffeine, allow to consider immune cells modified 
in vitro with caffeine as potential model objects for the implementation of the anti-
inflammatory and neuroregenerative effects of caffeine without direct administration of the 
drug. We have experimentally substantiated the possibility of such an approach using 
models of two pathologies with pronounced inflammatory and neurodegenerative 
components in pathogenesis: stress-induced depression in mice and laser-induced 
traumatic brain injury (TBI)) in adult zebrafish. METHODS: (CBAxC57Bl/6) F1 depressive-
like male mice, developed under the long-term social stress, and adult zebrafish with TBI 
were undergoing the transplantation of the syngeneic splenocytes, modified in vitro with 
caffeine. Recipient’s behavior, indicators of inflammatory response and neuroplasticity s 
were studied. RESULTS AND DISCUSSION: We first demonstrated that immunotherapy 
with caffeine-modified immune cells have a significant positive effect in both experimental 
models, including decrease in neuroinflammation and stimulating neuroplasticity 
processes: decreased Iba1 expression, accompanied by decreased levels of 
proinflammatory cytokines and increased anti-inflammatory cytokine IL- 10 in the brain; 
decrease in the expression of genes involved in the inflammatory response (most 
pronounced for Il-1b, mmp9, vegfaa, cd40); with an increase in the expression of genes 
associated with neurogenesis (most pronounced for shha, tcf711b, zic5, Ihx1a); increased 
pyramidal neuron density and BDNF level. We also demonstrated editing depressive-like 
behavior in mice-recipients and improved behavioral deficits following TBI in adult 
zebrafish (Markova et al. patents RU 2675111 C1 and RU 2816789 C1). Our results 
indicate that immune cells modified in vitro with caffeine possess pronounced anti-
inflammatory and neuroregenerative, neuroprotective potential. This experimentally 
supports the potential of extracorporeal modification of immune cells with caffeine, to 
further exploit the therapeutic potential of modified cells in diseases with pronounced 
neuroinflammatory and neurodegenerative pathogenesis. RESEARCH SUPPORT: 
Russian federal budget allocated for the basic scientific research at the Research Institute 
of Fundamental and Clinical Immunology and the Russian Science Foundation grant 20-
65-46006. 
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EFFECTS OF SEROTONIN RECEPTORS TYPE 7 ACTIVATION ON BEHAVIOR AND 
MEMORY IN ADGED 5XFAD MICE. EV Mitroshina, AV Belov, EN Andronova, AA 
Vedunova, UA Mikheeva, AV Maslyak, IS Korolev, MV Vedunova, Lobachevsky State 
University, Nizhny Novgorod, Russia. INTRODUCTION: Recent evidence has revealed 
various disorders of the serotonin system in neurodegenerative diseases, primarily 
Alzheimer's disease. Serotonin receptors type 7 (5-HT7Rs), which participate in regulation 
of neuronal morphogenesis and the functional activity of neural networks, is of particular 
interest. However, knowledge on their role in neurodegenerative processes remains 
extremely scarce and contradictory. Therefore, studies investigating the contribution on 5-
HT7Rs to neurodegeneration are extremely relevant. This study aimed to investigate the 
effect of chronic administration of the selective 5-HT7Rs agonist LP-211 on learning ability, 
memory, the development of depressive-like behavior, and the morphological features of 
brain tissues in aged 5xFAD mice. METHODS: Experimental 9-10-months-old male 
5xFAD mice received intraperitoneal injections of LP-211 (1 mg/kg) every third day for 30 
days. The neurological status of the animals was assessed weekly. At the end of the 
treatment course, the severity of depressive-like behavior was evaluated using the 
sucrose preference test and the Porsolt forced swim test. Learning ability and memory 
were assessed using the passive avoidance test and the Morris water maze. To evaluate 
the effect of 5-HT7Rs activation on amyloid plaque formation, histological sections of the 
prefrontal cortex were stained with Congo red. The expression levels of pro-inflammatory 
cytokines and neurotrophic factors were measured using real-time PCR. Additionally, the 
animals were subjected to chronic unpredictable mild stress (CUMS) modeling for 14 days 
with daily administration of LP-211 0,25 mg/kg. RESULTS AND DISCUSSION: Chronic 
activation of 5-HT7Rs was shown to reduce the rate of neurodegenerative processes in 
aged 5xFAD mice. While an improvement in neurological status and learning ability was 
observed, no effect on long-term memory was detected. Additionally, a decrease in 
amyloid plaque density in brain tissues was found, along with reduced expression of the 
β-amyloid precursor and the pro-inflammatory cytokine IL-6 in the hippocampus. CUMS 
modeling resulted in impaired learning ability 5xFAD mice and led to a depressive-like 
state. While chronic LP-211 administration improved long-term memory in mice subjected 
to CUMS, it had no effect on the development of depressive-like behavior. RESEARCH 
SUPPORT: The Russian Science Foundation grant 22-15-00178-p. 
 
BEHAVIORAL DISTURBANCES IN RATS AFTER LIFE-THREATENING STRESS ARE 
ACCOMPANIED BY ALTERATIONS IN THE GUT MICROBIOME COMPOSITION AND 
MUCOSAL CELLULAR ORGANIZATION. AM Zabelnikova, SG Tsikunov, AV 
Matsulevich, OV Kirik, DE Korzhevskii, IN Abdurasulova, Institute of Experimental 
Medicine, St. Petersburg, Russia. INTRODUCTION: Prolonged or intense stress, 
including life-threatening situations, can trigger maladaptive changes leading to stress-
associated somatic and mental disorders. The microbiota-gut-brain axis is now recognized 
as a key player in this process. Stress-induced alterations in the gut microbiota 
composition disrupts the intestinal epithelial barrier function and bacterial translocation 
beyond the digestive tract, promoting chronic systemic inflammation and the spread of the 
inflammatory process to target organs. METHODS: Adult male Wistar rats (n = 28) were 
divided into control (C; n = 14) and stress (S; n = 14) groups. Rats in group S were exposed 
to predator-prey stress. Gut microbiome composition was analyzed via 16s rRNA gene 
sequencing on the Illumina platform on day 0, day 1, and day 15 post-stress (p.s.). 
Behavior was assessed using the Open Field (OF) test on day 16 p.s. and the Elevated 
Plus Maze (EPM) test on day 17 p.s. Small and large intestine samples were collected on 
day 18 p.s. for Alcian blue staining and immunohistochemical detection of phosphorylated 
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histone H3 (PHH3). RESULTS AND DISCUSSION: By day 16 p.s., stressed rats exhibited 
post-traumatic stress disorder (PTSD)-like symptoms, including stimulated (50% of 
animals) or suppressed (15%) locomotor activity in the OF test and increased anxiety in 
the EPM. The behavioral disturbances were accompanied by shifts in the gut microbiome 
composition and structural-functional rearrangements in the intestine. Overall, in stressed 
rats, the relative abundance of Bacillota and Actinomycetota increased, whereas 
Bacteroidota decreased. Changes in minor phyla Campilobacterota, Pseudomonadota, 
Spirochaetota, and Euryarchaeota were multidirectional and more pronounced in rats with 
suppressed locomotor activity. On day 18 p.s., the small intestine exhibited elongated villi 
and deeper crypts in the colon. In the small intestine crypts, the number of PHH3-
immunopositive cells decreased, while the number of goblet cells increased. These 
findings indicate that a single episode of life-threatening stress leads to the formation of 
persistent behavioral disturbances, significant restructuring of the taxonomic composition 
of the gut microbiota, and alterations in intestinal mucosal cellular organization. 
RESEARCH SUPPORT: The government contract from the Institute of Experimental 
Medicine project FGWG-2025-0018. 
 
ISBS ONLINE TALK: RECONSTRUCTION OF THE PTSD GENE NETWORK: A NEW 
STRATEGY FOR TARGET THERAPHY. DEDICATED TO THE 100TH ANIVESARY OF 
PROFESSOR FELIX MEERSON. VE Tseilikman, D-M V Tseililikman, EV Burlakov, IV 
Yatsyk, AA Ermolenko, IM Altotskii, OB Tseilikman, Chelyabinsk State University, 
Chelyabinsk, Institute Cytology and Genetics SB RAS, Novosibirsk, Russia. 
INTRODUCTION: Post-Traumatic Stress Disorder (PTSD) is a highly heterogenous 
psychiatric condition with a complex etiology involving both environmental and genetic 
factors. Current pharmacological treatments, primarily SSRIs, show limited efficacy in a 
significant subset of patients. This limitation suggests that focusing on single-gene variants 
is insufficient; instead, a systems biology approach analyzing gene interaction networks is 
required. OBJECTIVE: This study aims to reconstruct the comprehensive gene regulatory 
network associated with PTSD to identify central "hub" genes and pathways that could 
serve as novel therapeutic targets. METHODS: The reconstruction of gene networks is a 
critical approach for unraveling molecular genetics interactions underlying biological 
processes and disease states. In this context, we used the ANDSystem, a cognitive 
computational platform developed at the Institute of Cytology and Genetics SB RAS, which 
leverages artificial intelligence-driven text mining to systematically extract relational data 
from scientific publications and biological databases. This enables the comprehensive 
analysis of associative molecular networks encompassing genes, proteins, metabolites, 
microRNAs, and their regulatory and functional relationships with diseases, biological 
pathways, and phenotypes. RESULTS AND DISCUSSION: The reconstructed network 
revealed distinct modules associated with HPA axis dysregulation,monoamine / trace 
amine signaling, and synaptic plasticity. We identified several high-connectivity hub genes 
not previously prioritized in single-locus studies. Pathway enrichment analysis highlighted 
the BDNF signaling pathway as a critical node in the PTSD interactome. Reconstruction 
of the PTSD gene network provides a higher-resolution map of the disorder's molecular 
landscape than traditional genetic studies. Targeting network hubs rather than individual 
genes offers a promising new strategy for developing personalized treatments and 
biomarkers. This approach may significantly improve therapeutic outcomes for treatment-
resistant PTSD. RESEARCH SUPPORT: The Russian Science Foundation grant 25-25-
00159. 
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A SYNAPTIC LEVEL RECONSTRUCTION OF A MEMORY ENGRAM USING 
ELECTRON MICROSCOPY. MA Sahakian Robbins, M Corrales, AJ Correia da Silva, M 
Clayton, S Mohinta, A Cardona, M Zlatic, MRC Laboratory of Molecular Biology, 
Department of Physiology, Development, and Neuroscience, Department of Zoology, 
University of Cambridge, UK. INTRODUCTION: The memory engram was first proposed 
100 years ago in 1923 by R. Semon. Since then, the conventional view has been that 
short-term memory comes from changes to molecules within synapses following post-
translational modifications, such as changes to vesicle positioning, endo- or exo-cytosis 
of receptor subtypes and their clustering with adhesion proteins. whereas long-term 
memory is hypothesized to be stored structurally by loss and formation of synapses of 
engram cells. However, nobody has yet been able to comprehensively characterized these 
molecular and structural changes occurring within a neuron - and between neurons in a 
network, in a learning animal to prove that they are causal to encoding a specific memory. 
Here, we propose to use a tractable model system – the Drosophila larva – to 
comprehensively map the memory engram. METHODS: Using the advanced cell specific 
genetic tools available in Drosophila, we form the memory engram for Pavlovian 
conditioning by using optogenetics to activate or image single cells of interest. At the 
‘highest level’ structural changes of this memory network are mapped using enhanced 
focused ion beam Scanning electron microscopy (FIB-SEM). As the connectome of the 
entire larval brain has recently been mapped, it can be used as a reference to readily 
identify a specific engram that has been formed. And the compact larval brain allows rapid 
electron microscopy reconstruction of all of the synapses in the network from multiple 
animals. This will allow us to show the input specific, Hebbian nature of the memory, as 
all synapses – active and inactive during learning – are mapped. These engram cells are 
then be isolated for further transcriptomic and proteomic studies. RESULTS AND 
DISCUSSION: We compare differences between synapses of trained and untrained 
brains 2 h post-learning for two different styles of learning. We find the differential 
expression of genes is already significantly different at 2 h post-learning and include 
human disease-related genes, and therefore may offer insight into future therapeutic 
avenues to prevent memory loss in dementia-related disorders. RESEARCH SUPPORT: 
UKRI Medical Research Council and Wellcome Trust. 
 
EVALUATING THE VALIDITY OF FEAR CONDITIONING AND EXTINCTION 
LEARNING AS BEHAVIORAL MARKERS OF POST-TRAUMATIC STRESS 
DISORDER IN RATS. E Sitnikova, Institute of the Higher Nervous Activity and 
Neurophysiology RAS, Moscow, Russia. INTRODUCTION: Post-traumatic stress disorder 
(PTSD) is a debilitating condition characterized by persistent fear and anxiety following 
exposure to trauma. Its core symptoms include an inability to extinguish fearful memories. 
Rodent models that use fear conditioning and extinction learning paradigms are essential 
for studying the neurobiology of PTSD and developing new treatments. However, the 
translational validity of these models is not absolute and depends critically on the 
experimental design. I will assess the validity of fear conditioning and extinction learning 
as behavioral markers of PTSD in rat models. METHODS: Several well-established rat 
models of PTSD in rodents include single prolonged stress, chronic restraint stress, 
chronic unpredictable stress, and predatory threat exposure. The validity of these models 
can be assessed by examining the effects of stressors on subsequent fear conditioning 
and extinction learning, which are typically measured through freezing behavior or fear-
potentiated startle. The following key translational criteria should be considered: construct 
validity, face validity, and predictive validity. RESULTS AND DISCUSSION: The evidence 
indicates that traumatic stress consistently enhances fear acquisition and, more 
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specifically, impairs extinction. The effects of a stressor depend heavily on both the type 
of stressor and the rat strain. Extinction learning itself demonstrates therapeutic effects 
with clear predictive validity, similar to exposure therapy. Using extinction as an 
intervention reverses deficits in cognitive flexibility and active coping caused by chronic 
unpredictable stress. In conclusion, fear conditioning and extinction learning are valid 
PTSD markers in rat models, but this validity depends on precise experimental conditions. 
RESEARCH SUPPORT: The Russian Science Foundation grant 25-44-10019. 
 
THREE PROFILES OF AUDITORY PROCESSING OF DIFFICULT-TO-
DIFFERENTIATE SOUNDS: ALPHA POWER DIFFERENTIATES MUSICIANS, HIGH-
PERFORMING, AND LOW-PERFORMING NON-MUSICIANS: A PILOT STUDY. K 
Liaukovich, SA Kolesnikova, LY Yarikova, Institute of Higher Nervous Activity and 
Neurophysiology RAS, National Research University Higher School of Economics, 
Moscow, Russia. INTRODUCTION: Musical expertise enhances auditory processing, but 
whether non-musicians can achieve similar performance through compensatory 
mechanisms remains unclear. METHODS: We compared three groups during a difficult 
frequency discrimination task: musicians (n = 8, 1 male, age 26.5±7.1 years, with over 2 
years of formal training (mean 7.25±3.62 years)) and two non-musician subgroups 
stratified by the d' sensitivity index using an oddball paradigm: high performers (d' ≥ 1; n 
= 8, 4 males, age 21.6±3.3 years) and low performers (d'<1; n = 8, 3 males, age 24.6±7.2 
years). Participants were instructed to press a button upon detecting a deviant tone (a 
harmonic tone composed of three sinusoidal partials of 485-970-1455 Hz) among 
standards (480-960-1440 Hz). Behavioral and EEG data were recorded. We analyzed 
behavioral performance (hit rate, d' sensitivity index, and reaction time (RT)) alongside 
neurophysiological measures, including P300 event-related potentials and spectral power 
in the alpha band (8–12 Hz). RESULTS AND DISCUSSION: Groups did not differ in age 
(p > 0.1). Musicians and high performers achieved comparable hit rates (79.4 ± 23.9% vs. 
62.8 ± 18.4%, p<0.1), while low performers showed significantly fewer hits (20.1 ± 13.7%, 
all p<0.005). RTs were similar across all groups (549.3 ± 70.2 ms, 600.1 ± 68.7 ms, and 
586.7 ± 150.1 ms, respectively; p > 0.1). However, d', a sensitivity index accounting for 
both hits and false alarms, differed significantly between all groups: highest in musicians 
(3.7 ± 0.9), intermediate in high performers (2.0 ± 0.8), and lowest in low performers (–0.3 
± 0.4; all p<0.005). P300 responses were present in all groups (all p<0.025) but exhibited 
distinct latencies: 428–626 ms for musicians, 426–632 ms for high performers, and 498–
550 ms for low performers (the window after stimulus onset). Crucially, alpha power (8–
12 Hz), an index of cortical inhibition, differed systematically among groups (all p<0.01): it 
was largest and most widespread in low performers, intermediate in high performers, and 
smallest in musicians. This pattern suggests that while high performers can approach 
musicians' detection accuracy, they may do so through greater inhibitory effort. Musicians 
process difficult deviations with minimal inhibitory demand, reflecting neural efficiency. 
These findings demonstrate that comparable behavioral performance can arise from 
distinct neurophysiological strategies, with alpha power serving as a sensitive marker of 
auditory processing efficiency. RESEARCH SUPPORT: The Russian Science Foundation 
grant № 24-78-00182. 
 
TUNING TIME PERCEPTION IN DIFFERENT SCALES FOR REACHING OPTIMAL 
FUNCTIONAL STATE: PHENOMENOLOGY AND MECHANISMS. O Sysoeva, Sirius 
University of Science and Technology, Federal Territory Sirius, Russia. INTRODUCTION: 
The accurate perception of time, spanning from milliseconds to hours, is fundamental for 
a vast array of cognitive and motor functions. This talk will establish that time perception 
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is not a rigid, metronomic faculty but a highly plastic phenomenon. I will review evidence 
from diverse clinical conditions, where temporal processing is often distorted, linking these 
distortions to specific symptomatology and functional impairments. Conversely, I will 
examine how intense training in domains like elite sports can refine temporal acuity, 
leading to enhanced predictive coding and motor control. This overview will set the stage 
for understanding how we can leverage this plasticity to actively modulate time perception 
for achieving an optimal functional state. METHODS: To dissect the phenomenology and 
mechanisms of temporal processing, a multi-methodological approach is essential. I will 
present a range of experimental paradigms used to study different facets of time 
perception both in humans and animals. These include tasks like duration discrimination 
and critical flicker fusion frequency, as well as motor timing tasks such as synchronization-
continuation tapping. To probe the underlying neurobiology, I will discuss how 
electroencephalography (EEG) and genetic analysis allow us to track neural and 
molecular genetic correlates of these processes. RESULTS AND DISCUSSION: The 
findings reveal that alterations in time perception are linked to changes in key neural 
mechanisms, such as dopaminergic and serotonergic tone and neural oscillations. 
Furthermore, time perception across different time scales are linked to different 
neurobiological mechanisms. I will present data showing how targeted interventions can 
"tune" these mechanisms. These include non-invasive brain stimulation techniques (e.g., 
transcranial magnetic or direct current stimulation) to modulate cortical excitability in timing 
networks, as well as sensory-based interventions like rhythmic auditory stimulation to 
entrain neural oscillations and improve motor timing in both patients and athletes. The 
discussion will synthesize how these various methods—from clinical observation to 
neurostimulation—demonstrate that by understanding and targeting the specific 
neurobiological underpinnings of timing, we can develop personalized protocols to 
recalibrate an individual's internal clock. This tuning process holds significant promise for 
enhancing performance in healthy individuals and for developing novel therapeutic 
strategies to restore functional optimality in those with timing deficits. RESEARCH 
SUPPORT: This work was supported by the grant of the state program of the Sirius 
Federal Territory «Scientific and technological development of the Sirius Federal 
Territory» (Agreement №3-03 of 18.02.2025). 
 
THE IMPACT OF AFFECTIVE TOUCH ON CORTISOL LEVELS IN 
INSTITUTIONALIZED & FOSTERED CHILDREN. EA Dydenkova, EI Nikolaeva, GV 
Portnova, Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow, Herzen 
State Pedagogical University of Russia, St. Petersburg, Russia. INTRODUCTION: It is 
difficult to overestimate the importance of touch in the development of a child [Carozza & 
Leong, 2021]. But institutionalized children, as rule, are deprived of this experience that 
can lead to stress, as measured by the levels of salivary cortisol [Gunnar, 2021]. We report 
here the impact of an affective touch protocol [Palmer & Barlow, 2017], optimized to 
activate a specific population of unmyelinated mechanosensitive nerves in the skin called 
c-tactile afferents (CT) [McGlone, et al., 2014] on stress resistance [Walker, et al., 2022]. 
Oxytocin, released in response to affective touch [Yu et al., 2022], appears to enhance 
the buffering effect of touch on the stress response by suppressing salivary cortisol levels 
[Morrison, 2016]. METHODS: Two populations of children (age 4-10) were recruited: i) a 
cohort living in an orphanage (n = 23, 7.6±1.7) and ii) a fostered cohort (n = 10, 5.8±2.1). 
Both groups received the affective touch protocol daily for 10-15 min for 5-6 weeks. A 
cohort of age-matched children living in a family environment acted as a control group and 
did not receive any instructions for tactile stimulation (n = 21, 6.8±1.9). Salivary cortisol 
was collected at the beginning (T1) and at the end (T2) of the study in all three groups. 
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RESULTS AND DISCUSSION: For institutionalized and fostered children there was a 
significant improvement in the level of cortisol (p<0.0001) between T1 and T2, which is 
manifested in the balancing cortisol levels: a decrease where it was elevated and an 
increase, where the critically low level testified to the distress of the child. Balancing 
cortisol levels is a process of recovery to normal values, which indicates the restoration of 
neurohumoral mechanisms of stress regulation. Besides, the results show that in fostered 
children, the level of cortisol in T1 is significantly higher than in children who are in an 
orphanage, where the level of cortisol was lower in T1. However, the effect of balancing 
cortisol levels was more pronounced in the group of fostered children compared to the 
group of orphanage children (p = 0.0326). The children in the control group had no 
significant differences. Significant difference between groups (F(2, 51) = 5.8181, p = 
0.0053) was found only for the T1: it was lower in children of the control group compared 
to fostered children (p = 0.0057). The group differences for the T2 were not found (F(2, 
51) = 0.32743, p = 0.72). RESEARCH SUPPORT: The Russian Science Foundation grant 
22-15-003246. 
 
ZNRC TALK: THE USE OF LARVAL ZEBRAFISH AS A TRIAGE PLATFORM 
FOR SMALL-MOLECULE ANTI-INFLAMMATORY SCREENING: A ROUTE-
SEGMENTED SYSTEMATIC REVIEW. AP Sarapultsev, MV Komelkova, SА 
Fedorov, AV Kalueff, South Ural State University, Chelyabinsk, Russia. 
INTRODUCTION: Larval zebrafish are increasingly used in early drug-discovery pipelines 
because they enable rapid phenotypic screening in a whole-organism context. However, 
anti-inflammatory studies in this system often conflate two distinct tasks: establishing a 
concentration range that avoids overt toxicity and determining whether a compound 
modifies an inflammatory response within that range. This systematic review was 
designed to separate these functions explicitly and to quantify the structural organization 
of the field. METHODS: We conducted a PRISMA 2020-aligned systematic review of larval 
Danio rerio studies relevant to small-molecule anti-inflammatory triage (literature searches 
performed in February 2026; OSF preregistration: osf.io/7j28t). Two evidence streams 
were analyzed separately: Route A, toxicity-threshold studies defining a non-overtly toxic 
exposure window, and Route B, inflammation-model studies conducted within such a 
window. Records were further classified by evidentiary role to prevent out-of-scope 
material, including nanomaterials, complex mixtures, and pseudoreplicated designs, from 
inflating the synthesis. Methodological quality was evaluated across standard validity 
domains. In parallel, a quantitative field-structure analysis characterized the broader 
mapped corpus (n = 128) by model type, readout class, experimental platform, and 
toxicity-control architecture. RESULTS: We conducted a PRISMA 2020-aligned 
systematic review of larval Danio rerio studies relevant to small-molecule anti-
inflammatory triage (literature searches executed in February 2026; OSF preregistration: 
osf.io/7j28t). Two evidence streams were analyzed separately: Route A, toxicity-threshold 
studies defining a non-overtly toxic exposure window, and Route B, inflammation-model 
studies conducted within such a window. Records were further classified by evidentiary 
role to prevent out-of-scope material, including nanomaterials, complex mixtures, and 
pseudoreplicated designs, from inflating the synthesis. Methodological quality was 
evaluated across standard validity domains. In parallel, a quantitative field-structure 
analysis characterized the broader mapped corpus (n = 128) by model type, readout class, 
experimental platform, and toxicity-control architecture. RESEARCH SUPPORT: The 
Russian Science Foundation grant 25-13-20056. 
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POSTER SESSION I 
 
MODELING OF PARKINSON'S SYNDROME IN A MOUSE LINE WITH ALPHA-
SYNUCLEIN DYSFUNCTION. AA Khizeva, AM Krayushkina, TA Ivanova, KD Chaprov, 
Institute of Physiologically Active Compounds at Federal Research Center of Problems of 
Chemical Physics and Medicinal Chemistry RAS, Chernogolovka, Russia. 
INTRODUCTION: Alpha-synuclein is a neuronal presynaptic protein critically involved in 
synaptic vesicle clustering, neurotransmission, and dopamine homeostasis. Given the 
high evolutionary conservation and homology within the synuclein family, beta- and 
gamma-synuclein are hypothesized to exert similar functions, potentially enabling 
compensatory mechanisms in the central nervous system upon alpha-synuclein 
dysfunction. METHODS: This study used an original mouse line with conditional knockout 
of the α-synuclein gene – Sncaflox/Δflox/Cre+. The line was generated by crossing a core 
Sncaflox/Δflox line with the auxiliary SncaΔflox/Δflox/NSE/Cre-ERT2Hemi line. At the age of 12 
months, tamoxifen (100 mg/kg, 5 days) was administered to induce SNCA gene 
inactivation exclusively in neuronal tissue. At 15 months, animals received subchronic 
MPTP injections (30 mg/kg, 5 days) to model dopaminergic neurotoxicity. Control groups 
received saline solution. Motor function was assessed 21 days post-toxin using a battery 
of tests: «accelerating rotarod», «inverted grid», «open field», and high-sensitive Catwalk 
gait analysis. Dopamine and its metabolite levels in the dorsal striatum were measured by 
HPLC with electrochemical detection. Expression of SNCA, SNCB, SNCG, and TH genes 
was evaluated in the prefrontal cortex by RT-PCR. Morphometric analysis of TH-positive 
neurons in the SN and VTA was performed to evaluate MPTP-induced neurotoxicity 
following α-synuclein inactivation. RESULTS AND DISCUSSION: Standard behavioral 
tests did not reveal motor deficits caused by MPTP in any of the experimental groups. 
However, the highly sensitive Catwalk XT gait analysis detected clusters of parameters 
indicating postural instability in MPTP-treated animals, highlighting the potential of this 
method for studying early asymptomatic stages. HPLC analysis of the dorsal striatum 
revealed reduced levels of dopamine and its metabolites in all MPTP-exposed groups. 
Notably, α-synuclein-deficient groups exhibited a smaller decline in the 
dopamine/dopamine metabolites ratio, providing evidence supporting the survival of 
dopaminergic neurons. Moreover, they showed a smaller reduction in the levels of the 
extrasynaptic metabolite 3-methoxytyramine, suggesting a preserved extrasynaptic 
dopamine catabolic pathway. An observed compensatory increase in β-synuclein 
expression levels, as revealed by qPCR, suggests that in the absence of α-synuclein, its 
homologues may assume its functional role. Morphometric analysis showed no significant 
loss of TH-positive neurons in the substantia nigra and ventral tegmental area, which 
indicates a relative resistance of dopaminergic neurons to the subchronic effects of the 
neurotoxin. RESEARCH SUPPORT: The Russian Science Foundation grant 25-74-10084 
for the equipment of the Centre for Collective Use IPAC RAS. 
 
ALTERED PERCEPTION OF A SUBJECTIVE MINUTE IN OBSESSIVE–COMPULSIVE 
DISORDER. P Safronov, G Portnova, G Khayrullina, O Sysoeva, O Martynova, Institute 
of Higher Nervous Activity and Neurophysiology RAS, Faculty of Biology and 
Biotechnology, National Research University Higher School of Economics, Moscow, 
Russia. INTRODUCTION: Obsessive-Compulsive Disorder (OCD) is characterized by 
well-established pathological changes in the serotonergic system and in the basal ganglia 
and prefrontal cortex — core neural substrates known to control the supra-second timing 
network. However, empirical investigations of temporal processing in this population 
remain scarce. We hypothesized that individuals with OCD would demonstrate significant 
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deviations from controls in a subjective minute production task, reflecting disorder-specific 
neurophysiological dysfunction. METHODS: 166 participants (141 controls, 25 OCD; age 
18–66) completed a subjective minute production task under eyes-open and eyes-closed 
conditions (2 trials each). Participants generated a 60-second interval without external 
cues or counting strategies. A 2×2 mixed ANOVA (Group × Condition) was performed on 
subjective minute duration, with post-hoc Bonferroni-corrected t-tests. Regression 
analyses examined effects of pharmacotherapy, autonomic dysfunction, trauma 
experience and coping disability. RESULTS AND DISCUSSION: A significant main effect 
of Group was found (p<0.01). Post-hoc tests revealed that the OCD group produced 
significantly longer subjective minutes than controls (p<0.01), indicating robust temporal 
overproduction. No main effect of Condition or Group × Condition interaction emerged, 
indicating stable temporal distortions across sensory contexts. Regression analyses 
showed that pharmacotherapy, autonomic dysfunction, trauma experience, and coping 
disability did not predict time estimation in the OCD group. These findings suggest that 
pronounced subjective minute overproduction may serve as a stable behavioral signature 
of OCD-related neurophysiological dysfunction, potentially reflecting impaired interval 
timing mechanisms. Consequently, subjective minute overproduction positions as a 
promising biomarker for OCD, offering valuable insights for future diagnostic frameworks 
and targeted clinical interventions. RESEARCH SUPPORT: The Russian Science 
Foundation grant 24-45-02034. 
 
GENETIC CORRELATES OF OBSESSIVE-COMPULSIVE DISORDER: 
ASSOCIATIONS WITH OCD AND ITS CLINICAL SUBTYPES. A Gaidareva, G 
Khayrullina, P Safronov, O Martynova, Institute of Higher Nervous Activity and 
Neurophysiology RAS, Faculty of Biology and Biotechnology, National Research 
University Higher School of Economics, Moscow, Russia. INTRODUCTION: Obsessive-
compulsive disorder (OCD) is a clinically heterogeneous psychiatric condition. Suggesting 
that, beyond shared mechanisms, its symptom subtypes may also have partially distinct 
molecular underpinnings. The serotonergic system represents a biologically plausible 
target in OCD because serotonin-modulating treatment, especially selective serotonin 
reuptake inhibitors, remains central to its pharmacotherapy, while monoamine metabolism 
is also relevant to serotonergic signaling. The aim of this study was to identify genetic 
correlates of OCD in general and of its clinical subtypes in particular by analyzing key 
serotonergic polymorphisms. METHODS: Saliva samples were collected from study 
participants (control group: 144 participants, 84 women, mean age 26.3 years; OCD 
group: 65 participants 44 women, mean age 26.6 years). Genomic DNA was isolated, and 
key polymorphisms of the serotonergic system were genotyped using polymerase chain 
reaction (PCR), restriction analysis, and electrophoresis. The analyzed markers included 
HTR2A rs6313, SLC6A4 HTTLPR, MAOA uVNTR, MAOA rs6323, and TPH2 rs4570625. 
Genotype and allele distributions were then compared in group-oriented analyses of OCD 
using categorical statistical methods. RESULTS AND DISCUSSION: In the group-based 
analysis, no significant associations were observed for HTR2A rs6313 (χ² = 0.3948, p = 
0.8209), SLC6A4 HTTLPR (χ² = 0.0000, p = 1.0000), MAOA uVNTR (χ² = 1.7849, p = 
0.4097), or TPH2 rs4570625 (log-likelihood χ² = 0.4265, p = 0.8079). In contrast, a 
significant association was found for MAOA rs6323 in the activity group analysis (χ² = 
53.5969, raw p<0.001; Bonferroni-corrected p<0.001; FDR-corrected p<0.001). Thus, 
among the studied serotonergic markers, only MAOA rs6323 demonstrated a robust 
group-related effect after correction for multiple comparisons. These findings suggest that 
genetically determined differences in the functional activity and expression of serotonin-
related genes may contribute to variability in neural system functioning relevant to 
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compulsive behavior. Further work is ongoing to refine the genetic architecture of OCD 
subtypes and to extend the analysis to the glutamatergic system, which also appears 
biologically relevant to OCD. RESEARCH SUPPORT: The Russian Science Foundation 
grant 24-45-02034. 
 
DOSE-DEPENDENT EFFECT OF OPIOID ANALGESIC TRAMADOL ON SODIUM 
TRANSPORT IN FROG SKIN EPITHELIUM. AV Melnitskaya, ZI Krutetskaya, VG 
Antonov, MА Beltov, St. Petersburg State University, St. Petersburg State Pediatric 
Medical University, St. Petersburg State Chemical-Pharmaceutical University, St. 
Petersburg, Russia. INTRODUCTION: Amphibian skin is a classic model object for 
studying the mechanisms of ion transport across biological membranes. Tramadol – is a 
synthetic opioid analgesic with central action, widely used in the treatment of moderate 
and severe pain syndromes of various origins, but the molecular mechanisms underlying 
tramadol's action remain largely unclear. The effect of tramadol on Na+ transport in native 
epithelia has not been studied. At the same time, comparison of the relative analgesic 
activity of opioids indicates a significant correlation between the effectiveness of mu-, 
delta- and kappa-opioid receptor agonists in amphibians and mammals, which makes it 
possible to use amphibians as a convenient model for testing opioid analgesics. In this 
regard, it seemed appropriate to investigate the possible effect of tramadol on Na+ 
transport in frog skin epithelium. METHODS: An automatic device for voltage-clamp was 
used to record the current-voltage relations (I–V relations) of the frog Rana temporaria 
skin. The electrical parameters of the frog skin were calculated from the I–V relations. The 
transepithelial Na+ transport was measured as amiloride-sensitive short-circuit current 
(ISC). RESULTS AND DISCUSSION: Tramadol has been shown to modulate Na+ transport 
in frog skin. It was found that the effect of tramadol on Na+ transport depends on 
concentration: at low concentrations (50 μg/ml) tramadol stimulated Na+ transport, while 
at high concentrations (100 μg/ml) it suppressed Na+ transport in frog skin. Moreover, 
regardless of concentration, the effect of tramadol on Na+ transport is more pronounced 
when the agent is applied from the basolateral skin surface. Our results are consistent 
with published data. Thus, tramadol dose-dependently inhibits ATP-sensitive K+ channels, 
delayed-rectifier K+ channels and L-type Ca2+ channels in various cell types. It is known 
that the targets of tramadol's antinociceptive and anesthetic effects are GPCRs. In most 
epithelial tissues, GPCRs are expressed primarily in the basolateral membrane. Our 
results also confirm that the main targets of tramadol are localized in the basolateral 
membranes of frog skin epithelial cells. However, the signaling cascades involved in 
tramadol's regulation of Na+ transport in frog skin remain largely unclear and require 
further investigation. Our data on tramadol effect on transepithelial Na+ transport 
contribute to a more detailed understanding of the molecular mechanisms of the 
pharmacological action of cyclohexanol derivatives and may also be useful for the use of 
tramadol in clinical practice. RESEARCH SUPPORT: SPBU agreement for research 
project 05/03 of 12.03.2020. 
 

 
FEATURES OF INTERFERENCE IN THE STROOP CROSS-MODAL TEST MODEL 
WHEN USING DIFFERENT TYPES OF DISTRACTORS. SP Rzhanova, AA Karmokova, 
AO Krasnova, AB Kushnir, NY Gerasimenko, ES Mikhailova, Institute of Higher Nervous 
Activity and Neurophysiology RAS, Pirogov Russian National Medical University, Federal 
Research and Clinical Center of Intensive Care Medicine and Rehabilitology, Moscow, 
Russia. INTRODUCTION: People often encounter situations in which they need to focus 
on some things while ignoring others. The cognitive control system is responsible for this 
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process. In this study, we investigated the patterns of the influence of conflicting 
information from various sensory modalities on response time and accuracy in the Stroop 
audiovisual test model. METHODS: The study involved 33 subjects (13 men and 20 
women) aged from 18 to 31 years (20.6 ± 0.7 years). Sound representations of words 
denoting color ("Blue", "Green", "Red", "Yellow") were used as stimuli. Participants 
performed three series which were different by distractor type: (1) “Word” (a word denoting 
the color written in black); (2) “Color” (a colored square); and (3) “Color-Word” (a word 
denoting the color written in colored font). Reaction time and response accuracy were 
measured. The statistical analysis of the obtained results was performed using the ANOVA 
RM method, followed by an analysis of the reaction time distribution (μ, σ, τ). RESULTS 
AND DISCUSSION: In all experimental series, a significant increase in reaction time was 
observed with incongruence of stimuli and distractors (p<0.001). The greatest slowdown 
in reaction was observed in the "Color–Word" series in a situation of word incongruence 
(color congruence), which indicates competition between the areas of the brain 
responsible for perceptual (V4) and semantic (VWFA, Broca's and Wernicke's zones) 
processing. The analysis of the distribution revealed significant differences in the 
parameters σ and τ in the "Color" series, reflecting the growth of cognitive conflict and the 
complexity of decision-making. RESEARCH SUPPORT: State assignment of Ministry of 
Education and Science of the Russian Federation for IHNA & NPh RAS. 

 

EFFECT OF QUININE, AN INHIBITOR OF EXTRASYNAPTIC DOPAMINE UPTAKE, ON 
HYPERDOPAMINERGIA IN DAT-KO RATS. AB Volnova, AL Pelevin, АD Belskaya, ZS 
Fesenko, VA Zavialov, RR Gainetdinov, Institute of Translational Biomedicine, St. 
Petersburg State University, St. Petersburg, Russia. INTRODUCTION: One of the ways 
to regulate dopamine (DA) neurotransmission is the reuptake process, which involves the 
influx of DA from the extracellular space into the cytosol. In addition to the highly selective 
dopamine transporter (DAT), there are low-affinity monoamine transporters (organic 
cation transporters, OCT) that regulate extracellular DA levels when its concentration 
significantly exceeds normal levels. Rats lacking DAT (DAT-KO) exhibit chronic 
hyperdopaminergia, motor hyperactivity and stereotypies. Quinine is an inhibitor of 
extrasynaptic dopamine (DA) uptake and blocks OCT. In this study, quinine was used to 
investigate DA regulation under normal conditions and in the context of 
hyperdopaminergia. METHODS: The effect of intraperitoneal (i.p.) administration of 
quinine (10 mg/kg) on DA transmission and the physiological characteristics associated 
with changes in DA levels was investigated in DAT-KO rats (n = 18) and wild-type (WT) 
rats (n = 19). Using fast-scan cyclic voltammetry (FSCV), we recorded the dynamics of 
DA release in the nucleus accumbens (NAc) following ventral tegmental area (VTA) 
stimulation in urethane-anaesthetized rats. In chronic experiments, we analyzed the 
coherence of local field potentials (LFPs) recorded in the dorsal striatum (STR) and 
prefrontal cortex (PFC) of rats. The effect of quinine on the motor activity of rats was 
analyzed in locomotor boxes 2 h after injections. RESULTS AND DISCUSSION: 
According to the FSCV data, the i.p. injection of quinine in the DAT-KO rats significantly 
inhibited DA reuptake in the NAc following VTA stimulation. It also significantly reduced 
the coherence coefficient of LFP signals between the PFC and STR. The most 
pronounced differences were observed in the delta (2–4 Hz) and beta (13–16 Hz) 
frequency bands. In WT rats, quinine had no effect on PFC-Str signal coherence. An 
increase in motor activity was detected in DAT-KO rats in locomotor boxes 120 min after 
intraperitoneal injection of quinine, whereas no such effect was observed in WT rats. This 
confirms the involvement of low-affinity DA transporters, which can be blocked by quinine, 
in removing high concentrations of DA from the brain. It is possible that quinine's inhibition 
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of OCT could extend the effectiveness of L-DOPA treatment for patients with Parkinson's 
disease. Further study is therefore required to understand the role of quinine in regulating 
extracellular DA levels. RESEARCH SUPPORT: The Russian Science Foundation grant 
21-75-20069-P. 

 
THE ROLE OF WORKING MEMORY IN THE DEVELOPMENT OF EMOTIONAL 
INTELLIGENCE DURING ADOLESCENCE. E Armanova, Herzen State Pedagogical 
University of Russia, St. Petersburg, Russia. INTRODUCTION: Emotional intelligence (EI) 
is considered an important psychological resource that supports successful social 
interaction, emotional regulation, and mental well-being during adolescence. At the same 
time, adolescence represents a sensitive period for the maturation of executive functions, 
including working memory, which plays a central role in maintaining and manipulating 
information necessary for goal-directed behavior. Contemporary theoretical models suggest 
that cognitive control processes may contribute to the development of emotional 
understanding and regulation; however, empirical evidence on the relationship between 
working memory and emotional intelligence in adolescence remains inconsistent. The 
present study aimed to examine the role of working memory in the development of 
emotional intelligence in adolescents. METHODS: The sample consisted of 137 
adolescents aged 14–17 years (girls and boys) from general education schools. Working 
memory was assessed using the Things test. Emotional intelligence was measured with the 
EmIn questionnaire (by Lyusin). Data analysis included correlation analysis to examine the 
associations between working memory and emotional intelligence indicators. RESULTS 
AND DISCUSSION: The results demonstrated significant associations between working 
memory indicators and several components of emotional intelligence, particularly those 
related to emotional awareness and regulation. Higher working memory capacity was 
associated with better performance in tasks requiring understanding and management of 
emotions. At the same time, the relationships were predominantly moderate in strength, 
suggesting that working memory contributes to emotional intelligence as a supporting 
cognitive mechanism rather than as a single determining factor. These findings align with 
developmental models emphasizing the integrative nature of cognitive and emotional 
maturation during adolescence. RESEARCH SUPPORT: The study was conducted as part 
of the PhD research on psycho/physiological factors of emotional intelligence in the 
adolescence. 
 
LIFESTYLE FACTORS, PSYCHOLOGICAL DISTRESS, AND HEART RATE 
VARIABILITY ASSOCIATIED WITH STRESS LEVELS IN FATIGUE CLINIC PATIENTS. 
WK Bae, SW Oh, Seoul National University Bundang Hospital, Seongnam-si, Seoul 
National University Hospital Healthcare System Gangnam Center, Seoul, South Korea. 
BACKGROUND: Stress is closely associated with lifestyle behaviors and autonomic 
nervous system imbalance. Patients presenting to fatigue clinics frequently report 
psychological distress; however, the independent and combined contributions of lifestyle 
factors, psychological symptoms, and heart rate variability (HRV) to perceived stress remain 
unclear. This study examined these associations in a clinical fatigue population. 
METHODS: In this cross-sectional study of 983 fatigue clinic patients, stress was assessed 
using the Brief Encounter Psychosocial Instrument (BEPSI). High stress was defined as 
BEPSI ≥ 10. Multivariable linear regression was performed to identify independent 
predictors of BEPSI score, and logistic regression was conducted to evaluate factors 
associated with high stress. Models adjusted for age and sex and included lifestyle variables 
(smoking, alcohol use, exercise, caffeine intake), Goldberg Anxiety and Depression scales, 
and core HRV indices (RMSSD and LF/HF ratio). RESULTS AND DISCUSSION: In the 
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fully adjusted linear model, anxiety (β = 0.480, p<.001) and depression (β = 0.610, p<.001) 
were the strongest predictors of higher stress scores. Smoking (β = 1.563, p = .036) and 
exercise (β = 0.917, p = .022) showed modest associations, whereas HRV indices were not 
independently significant. In logistic regression analyses, anxiety (OR = 1.511, p<.001) and 
depression (OR = 1.330, p = .003) were independently associated with high stress status, 
while lifestyle factors and HRV measures were attenuated and no longer significant. 
 
THE ROLE OF ASTROCYTIC GLT-1 IN SCHIZOPHRENIA: THE NMDA RECEPTOR. Y-
J Ho, T-P Pan, T-Y Lin, Y-J Liu, Department of Psychology, School of Medicine, Chung 
Shan Medical University, Taiwan. N-methyl-D-aspartate receptor (NMDAR) hypofunction 
has been implicated in the glutamatergic dysregulation associated with schizophrenia. 
Astrocytes play a critical role in maintaining synaptic glutamate homeostasis, and disruption 
of glutamatergic signaling has been linked to deficits in sensorimotor gating, namely, 
prepulse inhibition (PPI), which involves auditory thalamocortical circuitry including the 
medial geniculate body (MGB). Glial fibrillary acidic protein (GFAP) and the astrocytic 
glutamate transporter GLT-1 are used as indicators of astrocyte-associated structural and 
functional changes; however, the functional changes of GFAP is highly region dependent. 
This study aimed to examine GFAP-associated astrocytic responses to NMDAR 
hypofunction and SUX treatment across distinct brain regions. An MK-801–induced rat 
model of schizophrenia was used to mimic NMDAR hypofunction. After a 14-day induction 
period and a 2-day washout, the rats received SUX treatment for 14 days. Behavioral 
assessment, including PPI testing, was conducted during the late treatment phase (Day 
28). Brain tissues were subsequently collected and analyzed by immunofluorescence to 
assess astrocyte-associated changes. Analyses focused on the hippocampus and the 
MGB. MGB is a key node in cognitive and auditory thalamocortical circuitry relevant to 
schizophrenia. The schizophrenic rats showed PPI deficits and reduced GFAP expression 
in both the hippocampus and the MGB, indicating a shared astrocyte-associated response 
to NMDAR hypofunction. In the hippocampus, this reduction was accompanied by 
decreased GLT-1 immunoreactivity. Following SUX treatment, GFAP expression and GLT-
1 levels were restored. In contrast, SUX increased GFAP expression in the MGB, without 
the emergence of typical stellate astrocytic morphology. Collectively, these findings 
demonstrate region-specific astrocytic responses to SUX treatment under NMDAR 
hypofunction. Such responses are present in both cognitive and sensory thalamic regions. 
These alterations occurred alongside changes in PPI, reflecting the functional relevance of 
glutamatergic dysregulation at the circuit level. This observation supports further 
investigation of astrocyte-associated mechanisms along the auditory thalamocortical 
pathway and their contribution to schizophrenia-related circuit dysfunction. 
 
GENETIC FACTORS IN NEUROPLASTICITY: IMPACT OF POLYMORPHISMS IN THE 
STMN1 GENE ON BRAIN ADAPTATION IN CONDITIONS OF PSYCHO-EMOTIONAL 
STRESS. A Balanutsa, A Sochirca, L Sidorenko, Department of Molecular Biology and 
Human Genetics, Nicolae Testemitanu State University of Medicine and Pharmacy, 
Chisinau, Moldova. INTRODUCTION: Psycho-emotional stress is a multicomponent 
condition that represents a reaction to homeostasis disturbance. At the neural level, an 
essential component of this adaptive response is neuroplasticity – the inherent ability of 
neurons to change functionally and structurally in particular periods of life. Consequently, 
studying the machinery of congenital influences on stress-driven plasticity is crucial for 
understanding mental resilience. The aim of the study is to characterize the role of 
rs182455 CC, CT and TT polymorphisms in the stathmin 1(STMN1) gene under the 
influence of psycho-emotional stress. METHODS: The study was designed as a 
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systematic literature review. It is based on 14 scientific bibliographic sources that were 
selected from various research platforms such as PubMed, Google Scholar, 
ScienceDirect, Springer Nature, and databases GeneCards, Atlas of Genetics and 
Cytogenetics in Oncology, TISSUES database (JensenLab) during the timeline of 2016-
2026. RESULTS AND DISCUSSION: The STMN1 gene is predominantly expressed in 
the nervous system. By regulating microtubule dynamics, its protein product, stathmin 1, 
plays a key role in neuroplasticity, thereby influencing learning and memory consolidation, 
which are valuable under stress exposure. The molecular-genetic differences in 
neuroplasticity manifestations due to rs182455 polymorphisms in the STMN1 gene 
determine the functional efficacy of stathmin 1 under psycho-emotional stress. Individuals 
carrying the rs182455 CC genotype exhibit reversible inactivation of stathmin 1 during 
acute psycho-emotional stress, preserving cytoskeletal stability and maintaining required 
stable state of neuroplasticity, allowing normal consolidation of fear-related memories. In 
contrast, the rs182455 CT and TT genotypes, especially in females, are associated with 
STMN1 overexpression, resulting in excessive destabilization of the neuronal 
connections, impaired neuroplasticity, manifested as disrupted memory consolidation and 
insufficient restoration of the dynamic of neuronal connections in non-stress conditions. 
Chronic psycho-emotional stress, regardless of genotype, causes reduced STMN1 
expression, which correlates with a general decline in neuroplastic capacity and disruption 
of higher-order cognitive functions. 
 
NEURODEGENERATIVE DISORDERS IN LIGHT OF ANCIENT PHYTOTHERAPY 
WITH NOVEL INSIGHTS INTO NEUROPROTECTION AND NEUROINFLAMMATION. 
A Sochirca, A Balanutsa, L Sidorenko, Department of Molecular Biology and Human 
Genetics, Nicolae Testemitanu State University of Medicine and Pharmacy, Chisinau, 
Moldova. INTRODUCTION: Among of the plenty of pathogenetical mechanisms, involved 
in neurodegenerative disorders, one of the most crucial processes is neuroinflammation, 
induced by the excessive expression of proinflammatory interleukins such as IL-6, IL-1β, 
TNF-α and oxidative stress. Phytotherapeutic agents represent promising approaches in 
combating neuroinflammation and neurodegeneration. Due to modern biomedical 
technologies it has become possible to reveal new therapeutic properties of ginkgolides 
found in Ginkgo biloba leaves exhibit neuroprotective actions, attenuating 
neuroinflammative responses and oxidative damage, caused by ferroptosis. METHODS: 
Bibliographic study of scientific literature specialized in the role of Ginkgo biloba in 
decreasing neurodegenerative disorders. The number of researched scientific articles has 
been counted at 15 essays on the subject, analyzed using PubMed, Google Scholar, 
Oxford Academic, and Medline, published between 2016 and 2026, filtered out by 
keywords. RESULTS AND DISCUSSION: Ginkgolide B (GB), a bioactive terpenic lactone 
found in Ginkgo biloba leaves, exhibits a broad spectrum of neuroprotective effects. 
Ferroptosis, which represents a non-apoptotic programmed cell death, induced by 
dishomeostasis of iron and glutathione peroxidase 4 (GPX4) inactivation, has recently 
emerged as one of the key mechanisms in neurodegenerative disorders. GB contributes 
to activating nuclear factor erythroid 2 - related factor 2 (Nrf2), which is responsible for 
glutathione synthesis, being essential for functional maintenance of glutathione 
peroxidase 4 (GPX4), and, as a consequence, decreases ferroptosis and oxidative stress. 
Furthermore, GB is known for its property to suppress neuroinflammation via exerting 
influence over TLR/MyD88/NF-kB, suppressing TLR4/MyD88-mediated IKK activation 
and NF-κB nuclear translocation, hence, reducing transcription and production of 
proinflammatory cytokines such as IL-6, IL-1β, and TNF-α, inhibiting one of the signaling 
pathways, being involved in the initiation of neuroinflammation in some neurodegenerative 
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disorders. Thus, GB is one of the most representative candidates found in Ginkgo biloba, 
which has a broad spectrum of alleviative properties, which should be taken into 
consideration in further investigations of effective treatment strategies of 
neurodegenerative disorders.  
 
DISTINCT PHENOTYPES WITHIN A SHARED GENETIC BACKGROUND: MUTUAL 
EXCLUSIVITY OF ABSENCE AND AUDIOGENIC EPILEPSY. M Pupikina, E Sitnikova, 
Institute of the Higher Nervous Activity and Neurophysiology RAS, Moscow, Russia. 
INTRODUCTION: Genetic epilepsy models show that identical hereditary predisposition 
does not always lead to uniform clinical expression. WAG/Rij rats are widely used as a 
model of absence epilepsy characterized by spontaneous spike-and-wave discharges 
(SWDs) generated in corticothalamic networks. However, within the same strain, some 
animals develop audiogenic seizures (AGS), reflex convulsions triggered by acoustic 
stimulation and mediated mainly by brainstem circuits. This variability highlights the need 
for behavioral phenotyping to identify distinct seizure trajectories within a shared genetic 
background. METHODS: Thirty WAG/Rij rats (12 males, 18 females) were examined 
longitudinally from 6 to 11 months. Absence epilepsy was assessed at 6 and 10 months 
using EEG after xylazine administration. Rats with ≥5 SWDs (8–10 Hz, >6 s) were 
classified as AE+. Audiogenic susceptibility was tested at 11 months using standardized 
acoustic stimulation; wild running behavior defined AG+. RESULTS AND DISCUSSION: 
Of 30 rats, 11 were AE+ and 19 AE−. Audiogenic seizures occurred in 12 animals. Only 1 
of 11 AE+ rats (9.1%) developed AGS, whereas 10 of 19 AE− rats (52.6%) exhibited AGS. 
Mixed phenotype was observed in only one animal (3.3%), indicating near-mutual 
exclusivity. AE+ predominated in males, while AGS without AE occurred exclusively in 
females. These findings demonstrate phenotypic divergence within a genetically 
homogeneous population. Absence epilepsy and audiogenic seizures reflect activation of 
distinct neural networks, suggesting that genetic predisposition is expressed through 
alternative circuit-specific pathways. Behavioral phenotyping is therefore essential for 
revealing hidden heterogeneity in epilepsy models. RESEARCH SUPPORT: The Russian 
Science Foundation grant 25-28-02781. 
 
ISOFLURANE ANESTHESIA PREVENTS IMMEDIATE SEIZURES BUT NOT 
HIPPOCAMPAL NEURODEGENERATION AFTER TRAUMATIC BRAIN INJURY IN 
RATS. OV Kostyunina, IG Komoltsev, AA Soloveva, PA Kostrukov, MR Novikova, NV 
Gulyaeva, Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow 
Research and Clinical Center for Neuropsychiatry, Moscow, Russia. INTRODUCTION: 
Secondary damage to the hippocampus after traumatic brain injury (TBI) resembles 
seizure-induced damage and is thought to be mediated by neuroinflammation and 
excitotoxicity. However, its mechanisms are not fully understood. A model of TBI in 
isoflurane-anesthetized rats prevents acute seizures and their consequences; comparison 
with TBI modeling in freely moving animals therefore enables dissociation of seizure-
induced mechanisms of damage after TBI. This study aimed to evaluate hippocampal 
damage following TBI in rats with and without anesthesia (i.e., with and without immediate 
posttraumatic seizures). METHODS: The study was performed on 33 male Wistar rats, 
divided into 3 groups: TBI without anesthesia (TBI, n = 11), TBI with isoflurane anesthesia 
(isoTBI, n = 12), and sham (n = 10). TBI was induced using lateral fluid percussion. 
Immediate seizures were analyzed by visual examination of the video recordings of the 
acute period (within 5 min after TBI). Corticosterone (CS) and interleukin-1β (IL-1β) levels 
in blood were assessed by ELISA on day 7 after TBI. Nissl staining was used for the 
histological analysis. The average number of neurons was calculated in sections of the 
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ipsilateral and contralateral hippocampal dentate gyrus (DG). RESULTS AND 
DISCUSSION: Immediate seizures were observed in the TBI group in 100% of rats and 
were not observed in the isoTBI group (p<0.01). IL-1β level was elevated on day 7 after 
TBI in the TBI group but not in the isoTBI group (p<0.01). CS level on day 7 after TBI was 
lower in the isoTBI group than in the TBI group (p = 0.07). Thus, in the TBI model with 
isoflurane anesthesia, TBI occurs without immediate seizures and is associated with 
reduced inflammation and systemic physiological stress. In both TBI groups, the number 
of neurons in DG was lower compared to the sham group (p<0.01), accompanied by 
neuroinflammation. However, no differences in neuronal loss in the ipsilateral DG were 
found between the TBI and isoTBI groups. These findings may indicate that the 
mechanism of hippocampal neurodegeneration following TBI is not directly related to the 
presence of immediate seizures; however, such seizures may represent one of the 
contributing factors in the development of neuroinflammation. 
 
VR INCLUSION: CLINICIAN-CONTROLLED VR BIOFEEDBACK SYSTEM FOR 
REDUCING ANXIETY IN PEDIATRIC MEDICAL PROCEDURES AUTHORS: K 
Meshkov, A Otroschenko, S Andreev, A Gorin, S Bordovsky, Remembrance LLC, 
Moscow, Russia. INTRODUCTION: We introduce the VR Inclusion a modular 
VR+biofeedback “procedural companion” designed for scalable Industrial deployment in 
outpatient procedure rooms (phlebotomy, vaccination/injection rooms, and dentistry). To 
preliminarily evaluate the feasibility and clinical impact of the proposed VR Inclusion 
system under real outpatient conditions, we conducted a pilot comparative study during 
pediatric venipuncture. The objective was to assess whether clinician-controlled 
immersive VR combined with EMG- and HRV-based biofeedback would improve stress 
regulation, behavioral steadiness, and procedural efficiency compared to standard care. 
METHODS: We conducted a parallel-group pilot study (N = 20) evaluating the VR 
Inclusion system during outpatient venipuncture in children and adolescents presenting 
with marked procedural stress. Participants were allocated into: Group A (VR + 
Biofeedback, n = 10): immersive VR scenario with clinician-controlled stage progression 
and physiological; Group B (Control, n = 10): standard routine venipuncture without VR. 
RESULTS Parameter GROUP A GROUP B HR_norm (%) 122.2% 147.1% HRV_norm 
(%) 90.5% 72.5%| Procedure time 232.5 s322.5 s ΔS −1.0 −4.0 DISCUSSION: The 
convergence of behavioral, physiological, and workflow metrics suggests that clinician-
controlled VR combined with biofeedback may provide a scalable procedural companion 
that enhances child adaptability during venipuncture while improving operational 
efficiency. These findings support progression to a larger controlled validation study. 
 
PASSIVE BEHAVIOR AND RIGID CONGITIVE PHENOTYPE CONNECTION WITH 
ABSENCE EPILEPSY. I Lazarenko, А Matveeva, M Belova, M Pupikina, E Sitnikova, 
Institute of the Higher Nervous Activity and Neurophysiology RAS, Moscow, Russia. 
INTRODUCTION: Absence epilepsy is a relatively benign, genetically determined disorder 
caused by disruptions in the thalamocortical mechanisms of the brain. Similarly, deficits in 
executive function have been reported in rats with a genetic predisposition to this disorder 
(WAG/Rij). The study began with observations made during the two-way active avoidance 
test, which used a tone-footshock paradigm, in a large cohort of male and female WAG/Rij 
rats. Particular attention was given to rats that completely refused to perform the test, 
showing no active attempts to avoid the electrical footshock throughout the experiment. 
These empirical findings led us to hypothesize that absence epilepsy in WAG/Rij rats is 
associated with a specific behavioral phenotype, likely characterized by passivity and rigid 
behavior. METHODS: The study included 53 WAG/Rij rats (18 females and 35 males) 
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between 7 and 11 months of age. All animals underwent non-invasive electro-
encephalographic diagnostics for absence epilepsy. A series of behavioral tests were 
conducted, including the elevated plus maze, the two-way avoidance task, the novel object 
recognition test, social behavior tests (assessing preference for an unfamiliar conspecific 
and choice between unfamiliar and familiar conspecifics), and a dominance test (tube 
test). RESULTS AND DISCUSSION: Binary coding analysis revealed a relationship 
between sex and passivity in the avoidance test. Epileptic WAG/Rij rats showed a 
preference for familiar conspecifics in social tests and interacted less with novel objects 
than non-epileptic rats. This indicates that absence epilepsy in WAG/Rij rats is linked to 
cognitive rigidity, reliance on fixed strategies, and motivational impairments. The binary 
approach was essential for detecting these patterns, whereas traditional average-score 
analyses were inconclusive for defining cognitive phenotypes. RESEARCH SUPPORT: 
The Russian Science Foundation grant 25-28-02781. 
 
COMPARATIVE ANALYSIS OF THE MICROBIOLOGICAL LANDSCAPE OF 
CEREBROSPINAL FLUID IN NEUROINFECTIONS AMONG HIV-POSITIVE AND HIV-
NEGATIVE PATIENTS. AV Ivanov, MA Uvarova, AN Vaganova, North-West Centre for 
Evidence-Based Medicine, Institute of Translational Biomedicine, St. Petersburg State 
University, St. Petersburg, Russia. INTRODUCTION: AIDS and HIV-associated diseases 
remain a significant healthcare concern and a leading cause of mortality. Secondary 
infections, especially neuroinfections, pose a particular threat to these patients due to 
pronounced immunosuppression and occult neuroinflammation. Consequently, secondary 
neuroinfections often acquire an atypical clinical course. The identifying the specific features 
of neuroinfections in HIV-positive subjects, including the role of opportunistic bacterial 
pathogens, is essential for clinical practice. METHODS: Microbiological findings in patients 
with neuroinfections, including HIV-infected (n = 86) and HIV-negative (n = 78) subjects, 
were retrospectively analyzed. Anonymized data were extracted from the Laboratory 
Information System (LIS) of the North-West Centre for Evidence-Based Medicine. 
Cerebrospinal fluid (CSF) samples were inoculated on Columbia blood agar and incubated 
for 24 h. Microorganisms were identified using matrix-assisted laser desorption/ionization–
time-of-flight mass spectrometry (MALDI-TOF MS). RESULTS AND DISCUSSION: 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecium, E. faecalis, 
Staphylococcus aureus, coagulase-negative staphylococci (CoNS), Escherichia coli, 
Streptococcus pneumoniae, viridans group streptococci (VGS), beta-hemolytic 
streptococci, and Acinetobacter spp. were identified in at least five of the studied CSF 
samples. All 6 VGS and all 6 beta-hemolytic streptococcal isolates were cultured from HIV-
positive patients CSF samples (a statistically significant difference compared to HIV-
negative subjects, P<0.05). Furthermore, all but one of the 10 E. faecium isolates were 
harvested from HIV-positive subjects (P<0.05). In contrast, E. faecalis, which is more 
virulent than E. faecium, occurred with equal frequency in both groups. Additionally, S. 
pneumoniae was isolated in 10.2% of HIV-negative subjects compared to 1.2% of HIV-
positive subjects. Our results demonstrate that opportunistic pathogens with low virulence 
are more commonly isolated from the CSF of HIV patients with neuroinfections than from 
HIV-negative subjects. RESEARCH SUPPORT: St. Petersburg State University research 
project 117033714. 
 
ESPORTS AND VR: HOW DOES IT CHANGE EEG SPECTRAL DYNAMICS OF 
ATTENTION SHIFT AND MAINTENANCE? AS Ovakimian, ED Karimova, Applied 
physiology of Higher Nervous Activity Lab, Institute of Higher Nervous Activity and 
Neurophysiology RAS, Moscow, Russia. INTRODUCTION: The rapid expansion of 
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technology is raising new questions about changes in attention skills in virtual reality (VR) 
and video games. In this study, we compared attention shifting and maintenance in a 
gamified Posner cueing task performed in virtual reality (VR) versus a traditional desktop 
(DT) setting, and between professional esports players (N = 14) and 2 groups of controls 
(amateurs (N = 18) and control group (N = 37)). METHODS: 69 healthy people took part 
in the study. The 64-channel EEG was recorded using a BrainProducts amplifier. EEG 
spectral markers (event-related desynchronization/synchronization (ERD/ERS) of 
attentional shift and maintenance were analyzed in the dorsal attention network (DAN) 
cortical areas (MNE inverse solution). Peak amplitudes and latencies were compared for 
the attention shift vs maintenance, VR vs DT demonstration and eSports athletes vs 2 
groups of controls. We analyzed event-related EEG oscillations in the theta, alpha, and 
beta bands while participants engaged in a visuospatial attention task. The participants 
were grouped by their level of gaming expertise. RESULTS AND DISCUSSION: The 
behavioral results showed the expected attentional pseudoneglect effect. VR presentation 
resulted in slower responses than desktop presentation, likely due to increased visual 
complexity. Esports players responded significantly faster than non-gamers, 
demonstrating superior performance in visuospatial attention. A reduced degree of alpha 
ERD amplitude and an earlier beta ERD peak in the VR environment was shown. This is 
associated with a reduced requirement for visual processing and earlier attentional control 
in VR. The eSports players showed faster RT, attentional resources balance (theta ERS 
results) and flexible attentional control/policy and motor preparation strategy adaptation in 
DT after attentional shift and maintenance (beta ERD results), compared to the controls. 
Overall, our results underscore the importance of considering environment and expertise 
when evaluating attentional processes.  
 
CHRONIC STRESS BY INSTITUTIONAL ENVIRONMENT AND DIURNAL CORTISOL 
PRODUCTION IN CHILDREN OF EARLY AGES. DI Chernego, RJ Muhamedrahimov, 
St. Petersburg State University, St. Petersburg, Russia. INTRODUCTION: Young children 
living in institutional settings often show a range of deficits in biobehavioral functioning, 
including altered rithm in diurnal cortisol production. Moreover, even entering a child in a 
favorable substitute family environment does not result in positive alternation in cortisol 
production in the long term. Living conditions for children in orphanages can be discribed 
as conditions of constantly affecting chronic stress. Common features of the environment 
in orfanages include a large number of children living in one room; frequent transfers from 
one group to another upon reaching a certain age; the formation of groups based on age 
and the absence/presence of developmental disabilities in children; frequent staff changes 
throughout the week; and the absence of a permanent and emotionally available adult 
caregiver. METHODS: In this study, we examined differences in diurnal cortisol production 
between institutionally-reared (n = 52), substitutionally-reared (n = 36) and family-reared 
(n = 39) infants and early age children (8-49 months old) in Russia. Children were recruited 
from institutions (Baby Homes) with improvement of some conditions (i.e., reduced 
caregiver/child ratio and training in responsiveness for caregivers), substitute (foster and 
adoptive) families with previous institutional experience and never institutionalized 
children. Caregivers collected saliva samples from children twice daily (within 30 min of 
waking and immediately before bedtime) during a 3-day period. Samples were assayed 
using a high sensitivity salivary cortisol enzyme immunoassay kit (Salimetrics, LLC). 
RESULTS AND DISCUSSION: Institutionally-reared and substitutionally-reared children 
showed a blunter wake-up to bedtime slope than family-reared children, with significantly 
higher cortisol levels at bedtime. These findings highlight the long-term deleterious effects 
of institutional care on children’s developing neuroendocrine regulation. Placing a child 
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with a history of early deprivation in a substitute family is insufficient to normalize their 
developmental outcomes. Our research findings highlight the need for active involvement 
of foster and adoptive families in support services using evidence-based intervention. 
 
AΒ-INDUCED DYSREGULATION OF WNT/Β-CATENIN AND PROTECTIVE ROLE OF 
INSULIN SIGNALING IN NEURODEGENERATION. H Torosyan, KB Yenkoyan, 
Neuroscience Laboratory, COBRAIN Center, Yerevan State Medical University named 
after M. Heratsi, Yerevan, Armenia. INTRODUCTION: Alzheimer’s disease (AD), the most 
common cause of dementia, is a major neurodegenerative disorder and a leading cause 
of cognitive decline in aging populations. Although multiple pathogenic mechanisms 
underlying AD have been identified, the interplay between signaling pathways involved in 
neuronal survival and synaptic homeostasis remains incompletely understood. Among 
these, canonical Wnt/β-catenin signaling and insulin/insulin-like growth factor-1 (IGF-1) 
signaling have emerged as important and potentially interconnected contributors to AD 
pathophysiology. OBJECTIVES: This review aims to synthesize current evidence on the 
dysregulation of Wnt/β-catenin and insulin/IGF-1 signaling in AD and to examine the 
mechanistic cross-talk between these pathways. MAIN FINDINGS: Accumulating 
evidence indicates that amyloid-β (Aβ) disrupts canonical Wnt/β-catenin signaling, thereby 
contributing to synaptic dysfunction and neuronal injury. One proposed mechanism 
involves Aβ-induced upregulation of Dickkopf-1 (Dkk1), a Wnt antagonist, which 
suppresses canonical Wnt signaling and promotes glycogen synthase kinase-3β (GSK-
3β)-dependent phosphorylation, destabilization, and degradation of β-catenin. As a result, 
β-catenin-mediated transcription of genes involved in neuronal survival, synaptic 
maintenance, and cellular homeostasis is reduced. In parallel, AD has been 
conceptualized by some authors as a brain insulin-resistant state, sometimes referred to 
as “type 3 diabetes.” Experimental findings suggest that Aβ-induced cellular stress 
activates TNF-α/JNK signaling, promoting inhibitory serine phosphorylation of insulin 
receptor substrate (IRS) proteins and thereby attenuating downstream PI3K/Akt signaling. 
Reduced Akt activity may further enhance GSK-3β activity, reinforcing β-catenin loss and 
neurodegenerative processes. Some studies also suggest that altered IGF-1 levels in 
central and peripheral compartments may reflect a compensatory, though likely 
insufficient, neuroprotective response. Thus, GSK-3β appears to represent a key point of 
convergence linking impaired insulin/IGF-1 signaling with suppression of canonical Wnt/β-
catenin signaling in AD. CONCLUSION: Collectively, these findings support a plausible 
mechanistic axis in which IGF-1/PI3K/Akt-mediated inhibition of GSK-3β promotes β-
catenin stabilization and may counteract Aβ-associated signaling disturbances. This 
pathway may therefore represent a promising target for mechanistically informed 
therapeutic strategies in AD. 
 
FROM SYNAPSE TO SYSTEM: A FOCUSED REVIEW LINKING DENDRITIC SPINE 
PATHOLOGY AND DTI ALTERATIONS IN ANIMAL MODELS OF ASD. EA 
Baghdasaryan, KB Yenkoyan, Neuroscience Laboratory, COBRAIN Center, Yerevan 
State Medical University named after M. Heratsi, Yerevan, Armenia. Synaptic dysfunction 
is recognized as one of the central mechanisms in autism spectrum disorder (ASD), with 
dendritic spine changes representing an important structural substrate of altered 
connectivity. These changes are being studied in preclinical ASD models including the 
prenatal valproic acid (VPA)-induced model, genetic models, and maternal immune 
activation (MIA) model. Among these, the VPA model is one of the most extensively 
validated environmental models of ASD, reproducing behavioral, as well as molecular and 
neuroanatomical phenotypes that align with the human condition. Dendritic spine 
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alterations in the VPA model are dynamic and region-specific, reflecting a disruption of 
synaptic balance rather than a simple gain or loss of spines. Early in development, 
increased spine density is observed likely representing impaired pruning, whereas in later 
stages it is recorded to be reduced reflecting compensatory synaptic elimination. 
Furthermore, these changes frequently involve a shift toward immature spine 
morphologies, highlighting qualitative rather than purely quantitative disruptions in 
connectivity. Importantly, similar region- and developmental stage-specific spine 
alterations are also observed in both genetic and MIA models of ASD. This convergence 
across diverse ASD models underscores dendritic spine pathology as a common 
microscale mechanism underlying disrupted connectivity. Despite growing evidence of 
microscale changes, very few studies have addressed the macrostructural changes and 
connective alterations of the brain in ASD models. Diffusion tensor imaging (DTI) is an 
advanced magnetic resonance imaging (MRI) technique that characterizes the diffusion 
of water molecules in brain tissue to assess the orientation and integrity of white matter 
tracts, enabling in vivo assessment of macroscale structural connectivity and the 
organization of major fiber pathways. In rodent MIA models, DTI has revealed 
region‑specific changes in diffusivity metrics. Elevated mean diffusivity (MD) and radial 
diffusivity (RD) have been observed in the hippocampal dentate gyrus, along with 
increased RD in the genu of the corpus callosum, suggesting localized alterations in tissue 
microstructure and potential abnormalities in myelination or extracellular organization. 
These imaging findings are typically interpreted as reflecting compromized white matter 
integrity in neurodevelopmental disorder models. Interestingly, DTI studies across genetic 
rat models of ASD and schizophrenia reveal structural convergence, where different 
genetic mutations produce nearly identical white matter microstructural alterations. While 
these models exhibit significant DTI differences compared to controls, direct comparisons 
between genetic variants themselves reveal few statistically significant differences across 
major diffusion parameters. This suggests that the diverse molecular mechanisms may 
ultimately impact neural development through common structural pathways. Together, 
these findings highlight a gap: robust microscale alterations are well documented, yet 
corresponding macroscale connectivity changes, particularly in the VPA model, remain 
poorly characterized. To our knowledge, no studies have yet investigated macrostructural 
connectivity using DTI in the VPA model. Future work could address this gap by 
performing longitudinal DTI studies across different ASD models (VPA, MIA, genetic) and 
at multiple developmental stages, to explore how microscale dendritic spine alterations 
translate into macroscale connectivity changes over time. Bridging this micro-to-macro 
gap using DTI can help us understand how synaptic pathology impacts network-level 
alterations in ASD.  
 
PROPIONIC ACID-INDUCED BRAIN ABNORMALITIES: FOCUS ON AUTISM 
SPECTRUM DISORDER-RELATED BEHAVIOR, NEURONAL MORPHOLOGY AND 
CIRCUITS' HOMEOSTATIC PLASTICITY. M Mirumyan, V Chavushyan, M Danielyan, A 
Grigoryan, KB Yenkoyan, Neuroscience Laboratory COBRAIN Center, Department of 
Biochemistry, Yerevan State Medical University named after M. Heratsi, Laboratory of 
Neuroendocrine Relations, Laboratory of Histochemistry and Morphology, LA Orbeli 
Institute of Physiology NAS RA, Yerevan, Armenia. INTRODUCTION: Autism spectrum 
disorder (ASD) is a neurodevelopmental condition characterized by deficits in social 
communication and the presence of repetitive behaviors (DSM-5-TR), frequently 
accompanied by gastrointestinal disturbances. Increasing evidence suggests that gut 
microbiota dysbiosis contributes to the pathogenesis of ASD by disrupting the microbiota–
gut–brain axis. Propionic acid (PPA), a short-chain fatty acid produced by anaerobic gut 



NEUROSCIENCE WEEK-2026  
May 16-19, 2026 Yerevan, Armenia 

www.stressandbehavior.com 
  
 

44 
 

bacteria, has been shown to induce ASD-like behavioral and neurobiological alterations 
in rodent models. METHODS: In the present study, we investigated dynamic behavioral, 
morphological, and electrophysiological changes during postnatal development (PND30, 
PND60, PND90) in a PPA-induced rat model of ASD generated by subcutaneous PPA 
administration at PND21–PND26. RESULTS: PPA-treated rats exhibited ASD-like 
behavioral alterations, including increased anxiety, reduced exploratory activity, and 
stereotyped behaviors. Morphological analysis of neurons in selected brain regions 
revealed disrupted somatic and dendritic architecture, most prominently in the amygdala 
and hippocampus. In vivo electrophysiological recordings demonstrated alterations in 
short-term synaptic plasticity at the level of single neurons and revealed aberrant activity 
patterns within several neural circuits. During postnatal development (PND60–PND90), 
the balance between inhibitory and excitatory response types was altered, although the 
overall expression patterns of inhibitory and excitatory components showed similar trends 
at both time points. The most pronounced functional alterations were observed in the 
amygdala–hippocampal projection. CONCLUSION: Early postnatal exposure to PPA 
effectively induces ASD-like behavioral phenotypes in rats, accompanied by region-
specific morphological and electrophysiological abnormalities. These findings support the 
utility of this model in investigating environmental factors that contribute to ASD 
pathophysiology. RESEARCH SUPPORT: The Higher Education and Science 
Committee, Ministry of Education, Science, Culture and Sports of RA (25YSMU-CON-I-
3A), and YSMU. 
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BRAIN ACTIVITY IN RATS IN RESEARCH ON EMPATHY. VV Gavrilov, Institute of 
Psychology RAS, Moscow, Russia. INTRODUCTION: One of the manifestations of 
empathy is altruistic behavior. We used a model of instrumental food-acquisition behavior, 
in which hungry rats could use a costlier way to obtain food or refuse to engage in the 
behavior at all, so that the conspecific would not receive an electric shock. METHODS: In 
an experimental cage with two pedals and one food dispenser located in the corners of 
the cage, rats learned to press the pedals to receive a piece of cheese. Trained animals 
could use either the pedal nearest or the pedal farthest from the feeder to obtain food. 
Since all rats in the study preferred the more economical option, namely, using the near 
pedal, pressing it not only resulted in the rat receiving a portion of food in the feeder, but 
also in the electrostimulation of the paws of victim rat, which was placed in a hammock in 
a separate compartment of the cage. Pressing the far pedal resulted in the rat receiving a 
portion of cheese without electrical stimulation of the prey rat. We assumed that rats, if 
they really empathize with conspecifics, would alter their behavior and preferentially press 
the far pedal or cease foraging behavior. We recorded the EEG-activity of the rat brain 
during the above-described behavior using electrodes placed epidurally over the motor, 
visual, and limbic cortex. The amplitudes and latencies of the peaks in the averaged 
components of the behavior-related potentials, which were related to the moments of 
pressing the pedals and lowering the head into the feeder, were compared for each rat 
when it performed the same behavior individually and in the presence of a conspecific 
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victim. RESULTS AND DISCUSSION: Nine adult males and five females Long Evans 
were both actors and victims. None of the rats changed behavior from the near pedal to 
the far pedal in any of the sessions, nor did they decrease the number of presses on the 
near pedal or refuse the behavior. In the behavior with familiar conspecifics, regardless of 
whether the rat had already been in the victim position or not, none of them showed 
empathy. In none of the 78 30-min experimental sessions did the rats show altruism. Thus, 
preliminary results were obtained by comparing averaged behavior-related EEG waves in 
"indifferent" rats during the same behavior with prey electrical stimulation and in a control 
condition. The similarity of the configuration of slow brain potentials in all leads in states 
when the tested rat performed similar behavior in the absence of a conspecific or by 
electrically stimulating the conspecific's paws suggests a similarity in the general brain 
organization of behavior in compared conditions. However, there were significant 
differences in the different stages of behavior in different areas of the cerebral cortex 
during the execution of instrumental food-seeking behavior with and without electroshock 
of the victim, indicating that the neural organization of behavior and the actualization of 
experiential elements in the compared situations are different. RESEARCH SUPPORT: 
The State Assignment No. 0138-2025-0013. 
 
THE EFFECT OF CHRONIC STRESS ON POSTNATAL NEUROGENESIS AND 
NEURONAL NO SYNTHASE IN THE RAT HIPPOCAMPUS. VA Aniol, MYu Stepanichev, 
MV Onufriev, AO Manolova, NA Lazareva, NV Gulyaeva, Institute of Higher Nervous 
Activity and Neurophysiology RAS, Moscow, Russia. INTRODUCTION: Chronic stress is 
a widespread condition that leads to various brain pathologies, including depression and 
post-traumatic disorders. A possible mechanism for the long-term effects of stress may be 
changes in postnatal neurogenesis, leading to prolonged structural reorganization of the 
hippocampal neural circuits. The aim of our current study was to find out which stages of 
postnatal neurogenesis are affected by the mild chronic unpredictable stress (CUS), which 
is commonly used in experiments to model depression in rodents. METHODS: We used 
two-month CUS paradigm in male Wistar rats with BrdU labelling of the dividing cells in 
the middle of the protocol (1 month after the start of CUS). After the completion of CUS 
protocol and behavioral testing (open field test, elevated plus-maze test, sucrose 
preferfence test) the animals were sacrificed and brain slices stained for BrdU 
incorporation and various markers of proliferation and neuronal differentiation (PCNA, 
Dcx, nNOS). RESULTS AND DISCUSSION: We found that CUS did not affect the BrdU 
incorporation but promoted the neuronal differentiation of cells that were generated during 
the CUS procedure in the posterior dentate gyrus (DG). CUS also did not affect 
proliferation rate in the DG (according to the number of PCNA+ cells). However, neuronal 
differentiation (assessed by Dcx+ cells counting) was increased in animals exposed to 
CUS selectively in the anterior portion of the DG. In addition, the number of Dcx+ and 
PCNA+ cells in the anterior part of the DG positively correlated with the distance traveled 
in the open field test. There were no signs of microglial or astrocytic activation in the DG 
after CUS. The number of nNOS+ cells selectively increased in the subgranular layer of 
the DG, but remained unchanged in the inner molecular layer and the hilus. However, 
nNOS staining was not localized with Dcx, which indicates a possible paracrine effect of 
NO on neuronal differentiation.  
 
COMPARATIVE STUDY OF ND SUBUNITS OF NADH-DEHYDROGENASE 
COEXPRESSION IN PREFRONTAL CORTEX OF ADHD ANIMAL MODELS. AN 
Vaganova, PA Sylko, ZS Fesenko, EV Kanov, RR Gainetdinov, AB Volnova, Institute of 
Translational Biomedicine, St. Petersburg State University, St. Petersburg, Russia. 
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INTRODUCTION: Attention deficit hyperactivity disorder (ADHD) is associated with 
energy metabolism deregulation both in the CNS and in other organs. Oxidative 
phosphorylation disturbance and accumulation of reactive oxygen species are 
accompanied by mitochondrial DNA (mtDNA) damage. In the present study, we evaluate 
the effect of ADHD-like conditions in model animals on the expression of complex I 
components ND1–6, which are coded by mtDNA, in the prefrontal cortex (PFC). 
METHODS: Two datasets representing PFC transcriptomes of mouse genetic models for 
ADHD-like conditions were retrieved from the GEO repository (GSE173926 for the MYT1L 
syndrome mouse model and GSE117357 for Adgrl3 knockout (Adgrl3-KO) mice, which 
demonstrate increased locomotor activity and decreased memory and sociability). We 
also assessed the expression of NDs’ mRNA in the PFC of hyperactive rats with dopamine 
transporter knockout (DAT-KO). ATP levels were measured in DAT-KO PFC samples 
using the CellTiter-Glo® Luminescent Cell Viability Assay kit (Promega, USA). RESULTS 
AND DISCUSSION: ND1-6 genes are transcribed as single polycistronic RNA; however, 
their levels varied in both GEO datasets. ND1, ND2, ND4, and ND5 mRNA expression 
levels were more than 2 times higher than ND3, ND4L, and ND6. No significant changes 
in NDs’ mRNA expression were identified between Adgrl3-KO mice or MYT1L syndrome 
mice and wild type (WT) in GSE117357 and GSE173926, respectively. In our RT-PCR 
experiment, we also did not reveal differences in NDs’ mRNA expression levels between 
DAT-KO rats (n = 11) and WT (n = 6). Meanwhile, when the correlation between NDs 
mRNA expression levels was evaluated, the increase of co-expressed (P<0.05 for 
Pearson correlation) gene pairs was revealed in hyperactive animals compared to WT, 
i.e., 13 vs 9 in Adgrl3-KO mice vs WT, 18 vs 9 in MYT1L syndrome mice vs WT, and 5 vs 
0 in DAT-KO rats vs WT. The decrease of ATP production was revealed in DAT-KO rats 
compared to WT, but it does not reach statistical significance. The results confirm that 
mtDNA-coded ND gene expression demonstrates a similar pattern of deregulation in 
ADHD models, but the biologic significance of these changes needs further studies. 
RESEARCH SUPPORT: The Russian Science Foundation grant 21-75-20069-P. 
 
PROTEOMIC FEATURES OF PREFRONTAL CORTEX OF GENETIC DISC1-Q31L 
MOUSE MODELS OF DEPRESSION. KV Smirnova, EM Dmitrieva, MG Zavialova, AG 
Brzhozovskiy, AA Seregin, TG Amstislavskaya, LP Smirnova, Tomsk National Research 
Medical Center RAS, Mental Health Research Institute, Tomsk, Skolkovo Institute of 
Science and Technology (Skoltech), Moscow, Novosibirsk State University, Novosibirsk, 
Russia. Mutations in the human DISC1 gene is one of the main risk factors of affective 
disorders, because the formation of abnormal DISC1 protein forms is accompanied by 
neuronal networks disruption, synaptic transmission, and neuronal integration anomalies 
that are involved in the regulation of cognitive and affective processes. The aim of this 
study is to evaluates the proteomic composition in prefrontal cortex (PFC) of Disc1-Q31L-

/- (Q31L) mice model of affective disorders. In this study was evaluated behavior of 
C57BL/6 (WT) and Q31L mice, after that PFC tissues mass-spectrometry of mouse PFC 
was performed at the Advanced Mass Spectrometry Core Facility at the Skolkovo Institute 
of Science and Technology. Mass-spectrometry data were processed using PEAKS 
Studio 10.6 software, protein annotation was performed using the Panther GO (gene 
ontology) program. Statistical analysis of behavioral parameters was performed using 
ANOVA (post-hoc LSD test) and Mann-Whitney (M-U) tests, based on the data 
distribution. Q31L mice have a depression-like phenotype (LSD, p<0.05) and increased 
anxiety (M-U, p<0.05). Mass spectrometry revealed 295 unique proteins in Q31L group. 
Analyses of protein classes showed that in WT PFC overrepresented the 
defense/immunity proteins (PC00090, FDR p<0.001). In Q31L overrepresented RNA 
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metabolism (PC00031, FDR p<0.05) and translational proteins (PC00263, FDR p<0.05) 
but transmembrane signal receptor (PC00197, FDR p<0.001) is lower than expected value 
and include LRRTM1, EPHB1 and HTR2A. These proteins also involved in molecular 
transducer activity (GO:0060089) and reproductive (GO:0000003) processes. 
Additionally, the unique cortical proteins of Q31L mice were associated with the specific 
molecular pathway “translation regulator activity” (GO:0045182) which includes EIF1AD1 
protein. Thus, unique proteomic features in PFC of Q31L mice mostly correspond to 
increased translational activity in cells and decreased transmembrane signaling that may 
affect behavior and induce affective disorders. RESEARCH SUPPORT: The Russian 
Science Foundation grant 23-75-00023. 
 
IDENTIFICATION OF BIOMARKERS FOR DETECTING HUMAN PSYCHOEMOTIONAL 
STATUS. E Blagovechtchenski, St. Petersburg State University, St. Petersburg, Russia. 
INTRODUCTION: Currently, there are various approaches to assessing a person's 
psychoemotional state. Such assessment is crucial for identifying, among other things, the 
critical consequences of stressful exposure to various factors. Each method involves 
assessing various characteristics of changes in this state. A distinction is typically made 
between subjective and objective approaches to identifying changes in a person's 
psychoemotional state. The first one involves the use of various psychological 
questionnaires, while the second utilizes indicators of physiological changes. The aim of 
this study was to identify the relationship between various psychological and physiological 
parameters in measuring changes in a person's psychoemotional state (the results of 
several experimental series using different paradigms are presented). METHODS: Stimuli 
for altering the subjects' psychoemotional state (including stress induction): Trier Social 
Stress Test, Cold Stimulation Test, emotional video screening, presentation of dissonant 
sounds, and induction of a meditative state during autogenic training. Subjective 
assessment: The Big Five, Differential Emotions Scale, Self-Rating Anxiety Scale, and the 
EmoS-15 Nuclear Affect Self-Report Method were used. Objective assessment: EEG/EP, 
ECG, blood pressure measurement, GSR, and TMS (to assess motor cortex excitability). 
RESULTS: Correlates in changes in psychological and physiological parameters were 
obtained. However, discrepancies existed. For example, in the case of physical and 
psychological stress, a rather interesting situation emerged: despite similar ECG, blood 
pressure, and EEG parameters, significantly different patterns of recovery from stress 
were observed. Furthermore, GSR has proven to be a highly sensitive method, potentially 
serving as an extremely important biomarker for assessing changes in psychoemotional 
state. Furthermore, we believe that the combination of various approaches could create a 
new approach to assessing the impact of stress on individuals. RESEARCH SUPPORT: 
St. Petersburg State University. 
 
THE INFLUENCE OF STIMULUS ONSET ASYNCHRONY AND PRIME CONGRUENCY 
ON BASIC- AND SUPERORDINATE-LEVEL CATEGORIZATION. NY Gerasimenko, AB 
Kushnir, ES Mikhailova, Institute of Higher Nervous Activity and Neurophysiology RAS, 
Moscow, Russia. INTRODUCTION: Visual categorization, the process of assigning a 
perceptual stimulus to a defined category, operates across hierarchical levels of 
abstraction. These range from the specific basic level (e.g., 'chair') to the more 
general superordinate level (e.g., 'furniture') and the highly specific subordinate level (e.g., 
'office chair'). The present study aims to examine the impact of temporal asynchrony 
(Stimulus Onset Asynchrony, or SOA) between priming and target stimuli on the efficiency 
of basic and superordinate categorization. METHODS: Twenty healthy volunteers (8 male, 
12 female) with a mean age of 22.9 years (±0.7) took part in the study. The experiment 
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was programmed and behavioral data (accuracy and reaction time) were collected using 
E-Prime 2.0 (Psychology Software Tools Inc., USA). Neural activity was recorded via a 
128-channel Geodesic Sensor Net (Electrical Geodesics Inc., USA). The analysis of 
event-related potentials (ERPs) focused on electrodes covering the occipital, temporal, 
central, fronto-central, and frontal areas. Behavioral and ERP data were subjected to 
repeated-measures ANOVA. The design included the factors Prime 
(congruent/incongruent), Categorization Level (basic/superordinate), and SOA (100, 150, 
200 ms). ERP analyses additionally incorporated the factor Hemisphere. RESULTS AND 
DISCUSSION: The data reveal a clear dissociation between basic and superordinate 
categorization. Participants classified superordinate categories more quickly and 
accurately than basic-level categories. Early sensory processing, indexed by the 
P150/N150 components, showed distinct SOA-dependent modulation. While basic-level 
congruent priming induced stable amplitude suppression regardless of SOA, 
superordinate categorization elicited a more complex pattern: suppression at shorter 
SOAs (100, 150 ms) shifted to an enhancement at the longer 200 ms SOA. This suggests 
that the perceptual stage is organized differently for abstract versus concrete categories. 
The most prominent difference between levels was found in the central late positivity 
component, which was larger for superordinate than for basic categorization. Overall, the 
findings suggest that the process of matching a stimulus to a stored category 
representation differs between basic and superordinate levels of abstraction. In summary, 
the entire cascade of processing—from initial perception to final decision—appears to be 
governed by different neural principles depending on the abstraction level of the target 
category. RESEARCH SUPPORT: State assignment of Ministry of Education and Science 
of the Russian Federation for IHNA & NPh RAS. 

 
ULTRA-LOW-FIELD MRI FOR DEMENTIA ASSESSMENT: A SCOPING REVIEW. JS 
Robbins, W Pyke, E Barrett, M Liljeroth, J Dobrzanski, S Shergill, J Rodda, Kent and 
Medway Medical School, Kent and Medway Mental Health NHS Trust, University of Kent, 
Dartford and Gravesham NHS Trust, Kent, Royal Surrey NHS Foundation Trust, Surrey, 
Essex Partnership University NHS Foundation Trust, Essex, Kings College London, 
London, UK. BACKGROUND: Structural neuroimaging is a cornerstone of dementia 
assessment, yet timely access remains a major global challenge, often constrained by 
access to advanced imaging, hospital-based pathways and long waiting times. Ultra-low-
field (ULF) MRI is an emerging imaging technology that combines low magnetic field 
strength with advanced image reconstruction and processing methods to generate 
clinically interpretable brain images. ULF-MRI scanners are small, portable, less enclosed, 
operate from a standard power socket, and do not require specialist cooling or shielding 
systems. These features create new opportunities to deploy neuroimaging in more 
accessible and low-resource settings. We present findings from a scoping review 
synthesizing current evidence on the use of ULF-MRI in contexts relevant to dementia 
assessment. METHODS: The review followed the PRISMA Extension for Scoping 
Reviews (PRISMA-ScR) and was registered on the Open Science Framework. Five 
electronic databases were searched using predefined terms relating to ULF-MRI. Eligible 
studies focused on non-acute adult neuroimaging and included comparisons between 
ULF-MRI and high-field MRI. Studies addressing acute presentations, including traumatic 
brain injury or cerebrovascular events, were excluded. Study characteristics and 
outcomes were extracted using a standardized framework. Study selection and data 
extraction were undertaken independently by two reviewers. RESULTS: 2,015 
unduplicated records were identified, from which 24 full-text articles were retrieved and 14 
studies met inclusion criteria. Included studies involved healthy participants and 
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individuals with neurological conditions, including Alzheimer’s disease, multiple sclerosis, 
and epilepsy. All studies used the Hyperfine Swoop 0.064T scanner and examined brain 
morphometry and/or white matter hyperintensities. Two studies relied exclusively on visual 
assessment, while the remainder used quantitative approaches, most commonly super-
resolution reconstruction followed by automated tissue segmentation. Quantitative 
analyses demonstrated strong correlations between ultra-low-field MRI and conventional 
MRI for both global and regional brain volume measures, including white matter metrics, 
although performance varied by brain region and analysis pipeline. CONCLUSIONS: 
Evidence from this review suggests that ultra-low-field MRI can support both expert visual 
assessment and quantitative measurement of structural brain changes relevant to 
dementia, including global and regional brain volume and white matter pathology. ULF-
MRI shows promise as an accessible neuroimaging approach with potential to reduce 
diagnostic delays and inequalities in dementia assessment pathways, and could offer a 
viable route to accessing MRI brain scanning in low-resource regions.  
 
COGNITIVE AND NEUROPHYSIOLOGICAL CORRELATES OF DEVELOPMENT IN 
CHILDREN WITH CONGENITAL NON-PROGRESSIVE UPPER LIMB MOTOR 
DISORDERS. MM Koriakina, OE Agranovich, AN Shestakova, ED Blagovechtchenski, 
HSE University, St. Petersburg, Russia. INTRODUCTION: Congenital motor disorders 
provide a unique model for studying the interaction between motor and cognitive 
development and the underlying neurophysiological mechanisms within the framework of 
embodied cognition. This study explores this relationship in a unique clinical group: 
children with congenital, non-progressive upper limb motor disorders—Arthrogryposis 
Multiplex Congenita (AMC) and Obstetrical Brachial Plexus Palsy (OBPP). These 
conditions serve as a model to examine how early-onset motor impairments affect 
cognitive development and brain function, as they are present at birth without further 
decline. We hypothesized that motor dysfunction would result in specific cognitive deficits 
and modify neurophysiological processing, supporting the embodied cognition theory. 
METHODS: The study involved 36 children with AMC/OBPP (aged 7-15) and 32 age-
matched healthy controls. A cognitive assessment was conducted using a series of 
standardized tests to evaluate attention, auditory and visual working memory, logical 
reasoning, and intelligence (e.g., Wechsler scales, Raven's Matrices). Additionally, high-
density (32-channel) electroencephalography (EEG) was recorded while participants 
viewed naturalistic video stimuli depicting human movement. Inter-subject correlation 
(ISC) of EEG responses was analyzed to assess neural engagement. Motor function was 
clinically evaluated through orthopaedic and neurological examinations. RESULTS AND 
DISCUSSION: Children with motor disorders demonstrated significantly lower 
performance in cognitive areas, particularly in auditory and visual memory tasks. This 
cognitive delay was most evident in the 8-10 years age group. Notably, no significant 
cognitive differences were found between AMC and OBPP subgroups, suggesting that the 
presence of a motor disorder is a more important factor than its specific etiology or severity 
in explaining cognitive deficits. EEG analysis revealed that children with motor disorders 
exhibited distinct neural responses to the video stimuli compared to healthy controls. This 
was characterized by reduced ISC, indicating altered neural synchronization during the 
perception of biological motion. The effect was not specific to the type of movement 
observed. This finding suggests a broad involvement of perceptual-cognitive functions, 
which could inform future research and clinical practice. RESEARCH SUPPORT: The 
HSE University Basic Research Program. 
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LONG-TERM IMPACT OF PANDEMIC STRESS ON MATERNAL MENTAL HEALTH. VO 
Anikina, MV Lokteva, Department of Psychology, St. Petersburg State University, St. 
Petersburg, Russia. INTRODUCTION: Prevalence of anxiety, depression, and stress 
during pregnancy and postpartum was 2–5 times higher at the COVID-19 pandemic 
compared with pre-pandemic data. Vulnerable groups are women: without a partner; with 
economic problems; with a history of mental health problems; with children under the age 
of 5; who lost relatives due to SARS-CoV-2; pregnant during the 2nd wave of the pandemic, 
without family and medical staff support; who canceled scheduled medical visits during 
pregnancy. Sample: 264 women, average age 32,5 years: T1 in 2020-2021- during 
pregnancy, 79% - 3rd trimester, 83% married, T2- at 4-9 months of a child, T3 – at 1,5-3 
years of a child. METHODS: ASEBA at all time points, IES-R at T1 and T2, PSS-10 at T3. 
RESULTS: From T1 to T3, there is an increase in maternal anxiety/depression, aggressive 
behavior; most of maternal mental health indicators measured by ASEBA decrease at T2 
and increase at T3; PTSD associated with the pandemic measured by IES-R decreases 
significantly from T1 to T2. During pregnancy, women are more prone to somatization of 
their feelings, as well as to depression than in T2. At all three time points 
anxiety/depression remain highly prevalent in up to 17,7% of women, even up to the level 
of DSM-associated depressive disorder, highest at T2 – 6,7%; the same is for withdrawal 
(28,7%), somatization syndromes (20%), and DSM-associated avoidance disorders, 
highest at T1 – 17,7%. High level of PTSD at T1 and T2 is prominent in 10,5%; PTSD at 
T1 correlates with perceived helplessness measured by PSS-10 at T3, as well as with a 
number of parameters of maternal mental health measured by ASEBA at T3, with the 
greatest number of correlations of "arousal" scale with anxiety/depression, withdrawal, 
attention disorders, aggressiveness, as well as highly clinical levels of avoidance and 
antisocial disorders, and ADHD. DISCUSSION: We found an impact of stress associated 
with the pandemic during pregnancy on maternal mental health, perceived stress, and 
PTSD during first 3 years of child’s life. Although there is decrease in maternal mental 
health problems during infancy, the depression, somatization, withdrawal and avoidance 
stay highly prevalent in women from pregnancy through infancy to early age of their 
children. RESEARCH SUPPORT: The Russian Science Foundation grant 25-28-00484. 
 
PARENING STRESS RELATED TO PARENTING ATTITUDES IN MOTHERS OF 
YOUNG AND PRESCHOOL CHILDREN. SS Savenysheva, V Zamlelova, Department of 
Psychology, St. Petersburg State University, St. Petersburg, Russia. INTRODUCTION: 
There is increasing attention to conscious and responsible parenting, it is becoming 
increasingly important for raising children. The concepts of conscious and intensive 
parenting set ideas for mothers and create inflated expectations regarding the parental 
role. In turn, the discrepancy between these expectations and reality can become a source 
for parenting stress. AIM: To examine the correlation between parenting attitudes and 
parenting stress in mothers of young and preschool age children. Sample: 98 mothers of 
young and preschool age children, the average age 31.3 years, the average age of 
children - 5.5 years. METHODS: Parenting Stress Scale (Berry, J. O.; Jones, W. H.), 
Intensive Parenting Attitudes Questionnaire (Liss et al.); Mindful Parenting Inventories for 
Parents (Acet, Oliver); Parent-Child Interaction Questionnaire (scale "satisfaction with 
relationships with the child"; Markovskaya). RESULTS: Parenting stress in mothers of 
young and preschool age children is closely related to the intensive parenting attitudes 
scales: positively with difficulties and negatively with satisfaction with parenting; a negative 
relationship with satisfaction with the relationship with the child was also found. An analysis 
of the correlations between parenting stress and mindful parenting attitudes revealed a 
link with a child acceptance and understanding. Regression analysis showed that 
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parenting stress was predicted by attitudes toward difficulties in raising a child and 
dissatisfaction with the relationship with the child. DISCUSSION: Preventing parenting 
stress in mothers may also focus on harmonizing parenting beliefs, which are significant 
predictors of parenting stress. RESEARCH SUPPORT: The Russian Science Foundation 
grant 25-28-01028. 
 
PARENTAL STRESS AND BURNOUT IN MOTHERS OF INFANTS IN RELATION TO 
MATERNAL ATTITUDE PRE- AND POSTPARTUM. ME Blokh, RA Blokh, Department of 
Psychology, St. Petersburg State University, St. Petersburg, Russia. INTRODUCTION: 
Parental stress (PS) and burnout (PB) can lead to changes in parenting style, increased 
neglect and aggression toward children, emotional withdrawal, and self-doubt in their 
ability to be a good parent. PS and PB are associated with sociodemographic 
characteristics, maternal attachment style, self-control, motivation, emotional state, self-
esteem, availability of support, and child's health. METHODS: A longitudinal study of 64 
women (average age 35) was conducted at three stages. During pregnancy, T1 (average 
gestational age 29 weeks): Prenatal Relationship Test, Prenatal Attachment Scale; at 4-8 
months after birth, T2: Maternal Relationship Test, Postnatal Attachment Scale; at early 
age, T3 (average child age 2 years 7 months), Parental Burnout Questionnaire, Parenting 
Stress Scale; a medical-social-demographic questionnaire at all stages. RESULTS: 
Parenting stress in mothers of young children at T3 negatively correlates with the quality 
of prenatal attachment and its emotional component (p<0.05), and positively with a 
depressive type of attitude toward pregnancy and the child (p<0.05). PB does not correlate 
with the quality of the maternal attitude at T1. At T2 PS is positively associated with an 
anxious attitude towards the child and motherhood, negatively - with all indicators of 
postnatal attachment (total score, pleasure at interaction, quality of attachment, absence 
of hostility) and a euphoric attitude towards the child (p<0.01), as well as with satisfaction 
with the relationship with the partner (p<0.05). PB at T3 is positively associated with a 
depressive type of maternal attitude (p<0.01), negatively - with all indicators of postnatal 
attachment (p<0.01), as well as with the mother's subjective assessment of support from 
parents, friends (p<0.01), specialists (p<0.05), satisfaction with financial situation and 
everyday and professional aspects of life (p<0.01). Regression analysis revealed that a 
prenatal predictor of PS is a depressive attitude toward pregnancy and the child ( = 0.321, 
p = 0.015), while in T2 it is the total postnatal attachment score ( = -0.503, p = 0.000). 
Postnatal predictors of PB are total score of postnatal attachment ( = -0,342, р = 0,001) 
and social support ( = -0.319, p = 0.002). DISCUSSION: Maternal attitudes during 
pregnancy and infancy influence the severity of parental stress. Attitude to a child and 
social support during infancy influence parental burnout in mothers of young children. The 
identified risk factors should be considered in the preventive psychological work with a 
family, starting from pregnancy. RESEARCH SUPPORT: The Russian Science 
Foundation grant 25-28-00699.  
 
CHRONIC PSYCHOEMOTIONAL STRESS AS A TRIGGER FOR PRECLINICAL 
CARDIAC AUTONOMIC DYSREGULATION: EARLY DETECTION BY FEATURE-
BASED CARDIORHYTHMOGRAM ANALYSIS AND DRUG-FREE MODULATION. L 
Sidorenko, I Sidorenko, A Sochirca, A Balanutsa, N Wessel, Nicolae Testemitanu State 
University of Medicine and Pharmacy, Medical Center Gesundheit, Chisinau, Moldova; 
MSB Medical School Berlin GmbH, Berlin, Germany. INTRODUCTION: Chronic 
psychoemotional stress is increasingly recognized as a critical factor contributing to the 
realization of individual predispositions to cardiovascular diseases. Persistent stress 
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exposure may lead to subtle dysregulation of cardiac rhythm control long before clinically 
manifest cardiovascular pathology develops. Therefore, sensitive diagnostic approaches 
capable of visualizing early, stress-induced fine-tuning disturbances of heart rhythm 
regulation are required to initiate timely, drug-free preventive interventions. AIM: To 
evaluate whether advanced feature-based cardiorhythmogram (CRG) analysis can serve 
as an early biomarker of stress-induced maladaptive cardiac regulation and whether these 
alterations can be effectively modified using non-pharmacological therapy. MATERIALS 
AND METHODS: In this multi-phase investigation 300 healthy, stress-exposed, 
individuals were assessed for comparative analysis. In Phase A, cardiovascular risk 
stratification was performed using conventional heart rate variability (HRV) analysis 
combined with a novel feature-based CRG method incorporating event-related LF drops 
and HF counter-regulation as non-linear biomarkers of autonomic imbalance. In Phase B, 
the modifiability of pathological CRG patterns was evaluated following a drug-free 
therapeutic intervention by acupuncture. RESULTS AND DISCUSSION: Among 300 
examined subjects, critical patterns of cardiac rhythm dysregulation were detected in 273 
cases (p<0.01) using the CRG feature-based method, whereas standard HRV analysis 
identified pathological signs of heart rhythm regulation in only 52 cases (p<0.05). Thus, 
feature-based CRG analysis demonstrated substantially higher sensitivity in detecting 
early stress-induced maladaptive heart regulation. Importantly, comparative CRG 
assessment before and after interventions showed that these critical patterns of cardiac 
rhythm dysregulation were significantly improved. The drug-free method applied in this 
study demonstrated high efficacy, thereby offering a preventive strategy to counteract the 
progression from stress-related functional dysregulation to overt cardiovascular diseases 
in predisposed individuals.  
 
CHANGES IN CEREBRAL BLOOD FLOW IN A HEALTHY ADULT UNDER THE 
INFLUENCE OF A COURSE OF SPELEOCLIMATOTHERAPY. VA Semiletova, The NN 
Burdenko Voronezh State Medical University, Voronezh, Russia. Speleotherapy is a 
treatment method based on the unique microclimate of salt mines, underground caves, 
and mining operations. Today, artificially created analogues—above-ground salt 
chambers that recreate a special atmosphere with a high concentration of negative ions 
of sodium and potassium chloride—are widely used. These chambers are actively used 
to treat various bronchopulmonary diseases, allergies of various origins, and to strengthen 
the immune system. THE AIM: of our study was to investigate cerebral blood flow in 
healthy adults following a 10-day course of speleoclimatotherapy. METHODS: A total of 
116 first- and second-year students at VSMU participated in the study, including 76 in the 
experimental group and 40 in the comparison group. Before and on the 10th day of 
speleoclimatotherapy, the experimental group's heart rate and rheoencephalogram were 
recorded using the Polygraphic Signal Analysis software system in conjunction with the 
Encephalan-SA EEG signals [5]. During the study, the subjects sat with their facial 
muscles relaxed and their eyes closed. Students in the comparison group had their heart 
rate and rheoencephalogram recorded twice, 10 days apart, in a non-functioning 
speleoclimatotherapy chamber under the same conditions (temperature, humidity, 
illumination, etc.). The students were seated at rest with their eyes closed, without a 
course of speleoclimatotherapy. Speleoclimatotherapy was conducted in a ground-based 
stationary speleoclimatotherapy chamber (OOO «Climate Chernozemya»), outside of the 
exam period. Statistical analysis was performed using IBM SPSS Statistics v.26. 
CONCLUSION: The 10-day course of speleoclimatotherapy was found to be a significant 
stressor for the body of a healthy adult. The course of speleoclimatotherapy increased 
cerebral vascular tone and decreased the elasticity of vessels of various sizes. The results 
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of factor analysis indicate instability of cerebral hemodynamics under conditions of 
exposure to speleoclimate. 
 
THE ROLE OF PSYCHOLOGICAL WELLBEING IN REDUCING STRESS REACTIONS 
IN ADULTS. EG Troshikhina, St. Petersburg State University, St. Petersburg, Russia. 
INTRODUCTION: The rising prevalence of traumatic events in recent years has had a 
profound and lasting psychological impact on individuals, often evoking intense feelings 
of fear, horror, and helplessness. This heightened vulnerability makes the study of 
personal resources – those factors that help maintain a sense of coherence and mastery 
over one's life – particularly significant. This study investigated the role of psychological 
wellbeing, including its emotional and spiritual components, as a potential buffer against 
stress reactions following traumatic life events in adults. METHOD: Participants were 207 
adults (20–60 years old) from St. Petersburg. They completed the Linköping Youth Life 
Experience Scale (LYLES) to assess interpersonal, noninterpersonal traumatic life events 
(IPEs and nIPEs, respectively), and adverse family circumstances (AFC); the civilian 
version of Mississippi PTSD Scale for stress reaction severity; Ryff’s Psychological 
Wellbeing Scale, within six dimensions – autonomy, environmental mastery, personal 
growth, positive relationships, purpose in life, and self-acceptance; the Fordyce Emotions 
Questionnaire (Happiness Measures); and Steger’s the Meaning of Life Questionnaire 
(MLQ). Data were analyzed using t-tests, correlation, and regression analyses. RESULTS 
AND DISCUSSION: The sample reported average levels of wellbeing, happiness, and life 
meaning. Stress reaction levels were comparable to those of firefighter and rescue worker 
norms and were positively correlated with the overall number of traumatic events, 
particularly interpersonal ones. Crucially, almost all components of psychological 
wellbeing, happiness, and meaning in life were negatively associated with stress severity. 
Exceptions were ‘autonomy’ and ‘personal growth’, suggesting that independence and a 
focus on development do not preclude stress reactions. Regression analysis identified four 
key wellbeing factors as significant predictors of lower stress: environmental mastery, 
positive relationships, purpose in life, and self-acceptance. The findings support a buffer 
role of psychological wellbeing. Competence, supportive relationships, life goals, and self-
acceptance appear to constrain the escalation of stress following trauma and may reduce 
the likelihood of interpreting difficult events as traumatic. In contrast, the drive for personal 
growth and a sense of inner independence seem independent of past trauma and current 
stress levels. These results highlight specific psychological resources that can be targeted 
to mitigate the impact of traumatic events in adulthood. 
 
ISBS BLITZ: CROSS-CULTURAL ASPECTS OF COPING STRATEGIES FOR 
OCCUPATIONAL STRESS. Ph. Fauquet-Alekhine, JAK Erskine, SEBE-Lab-Behavioural 
and Psychological Science, LSE, St George’s, University of London, London, UK. 
INTRODUCTION: Studying occupational stress coping strategies from a cross-cultural 
perspective is of major interest, both for the scientific understanding of stress and for the 
concrete management of teams in globalized work environments. Each culture defines 
what is perceived as stressful differently. For example, in individualistic cultures (e.g., 
Europe, USA), constraints related to performance or autonomy are central. In collectivist 
cultures (e.g., China, Japan), stress related to group harmony, hierarchical relationships, 
or social conformity is more decisive. Coping strategies also vary according to social and 
cultural norms. Coping can be problem-centered (looking for a direct solution), emotion-
focused (dealing with feelings), social support-oriented, or avoidance-oriented. However, 
the acceptability of these strategies depends heavily on culture. Some cultures encourage 
the expression of emotions, whereas some other do not value it. Asking for help can be 
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perceived as normal or, conversely, as an admission of weakness. Understanding how 
stress is perceived and managed in the host culture for expatriate workers is critical for 
selection, training, and support, reducing costly failed assignments. In multicultural teams, 
managers can anticipate and mediate stress stemming from cultural clashes in work styles 
(e.g., direct vs. indirect communication, different attitudes toward deadlines) by 
understanding the coping preferences of team members. Obtaining such knowledge might 
help international organizations such as the World Health Organization to develop 
guidelines for psychosocial risk management that are sensitive to cultural contexts, 
making them more applicable worldwide. Aldwin (2004) outlines four primary ways in 
which culture shapes the experience and management of stress. First, the cultural context 
itself produces unique stressors. Second, culture affects how individuals perceive and 
appraise these stressors. Third, it directly influences the selection of coping strategies. 
And fourth, culture shapes a society's institutional structures, which can serve as either a 
constraint or a resource, depending on an individual's position within them. According to 
Aldwin’s (2004), significant cultural differences do exist in stress-related coping strategies. 
This short article aims to provide an overview of the cross-cultural aspect of coping 
strategies for occupational stress. METHOD: Although there is a lot of cross-cultural work 
on the identification of stressors, their causes and consequences, there are very few 
studies addressing the cross-cultural aspect of coping strategies for stress (Fauquet-
Alekhine & Erskine, 2023). Furthermore, and similarly to studies on stress perception, 
research on coping strategies frequently operates with a limited investigative scope, often 
reduced to comparisons between only a very few countries, or a given profession. A 
bibliographic search was carried out using the keywords ‘cross-cultural’, 'coping strategy' 
and 'occupational stress', then the same search undertaken using the Google search 
engine, i.e. by broadening the scope of research beyond scientific publications. RESULTS 
AND DISCUSSION: Empirical examples illustrate these points (Fauquet-Alekhine & 
Erskine, 2023). Pourmand et al. (2021) found that esteem-building social support was 
associated with greater forthcoming stress for Singaporean participants, whereas this 
association was less pronounced for North American individuals. In another study, Han et 
al. (2022) demonstrated that European Canadians (Canadians of European descent) 
reported greater actual usage of primary control coping, defined as attempting to control 
stress through direct influence on the external environment. In contrast, Japanese 
participants showed a greater reliance on secondary control coping, which involves self-
accommodation to situational demands to manage emotional distress. The authors 
partially explain this divergence by noting that Japanese culture is generally less 
individualistic than Euro-Canadian culture. If we broaden the scope of research beyond 
scientific publications, one source (a blog https://upjourney.com/ways-other-cultures- 
deal-with-stress) proves particularly interesting on this subject. This blog provides an 
intercultural overview of stress coping strategies that could serve as a relevant starting 
point for research, authored by S. Petang, a Certified Mindful Lifestyle & Stress 
Management Coach. Although the observations presented are not supported by cited 
scientific research, its approach is interesting precisely because it dares to specify certain 
cultural particularities that constitute everyday coping strategies. Concrete examples are 
given of what people in different countries reportedly do to mitigate stress in daily life. For 
instance, it suggests that Russians prefer to spend time in a sauna, where they may also 
drink tea or vodka. The French often have an apéritif, such as a glass of wine or a stronger 
spirit in smaller measure, upon returning home from work. People in Thailand prefer 
massage while Japanese are portrayed as favoring moments of social exchange centered 
around tea. O’Connor & Shimizu (2002) found that Japanese employ significantly more 
emotion-focused strategies. Although these cultural indications may seem somewhat 
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caricatured, they represent practices that could be empirically verified with samples of 
people from each respective country. It would be intellectually rewarding to extend this 
type of consideration to a much broader cultural scope within rigorous scientific 
frameworks. Such approaches would allow for the statistical validation of culturally 
implemented practices and move the field beyond macroscopic generalizations toward a 
more nuanced, particularized understanding. The payoff is more robust science, because 
a large part of the psychological theories of stress and coping have been developed in 
Western contexts. However, they are not always widespread. Deepening the study of 
coping strategies from a cross-cultural perspective would make it possible to test the 
universal validity of models, to identify strategies specific to certain cultures, and to 
develop more global and nuanced models. This could also lead to more humane and 
effective organizations, and ultimately, better well-being for a global workforce. It is not 
about finding which culture "copes best," but about understanding the diverse pathways 
to resilience and effectiveness in different cultural contexts. It also contains the possibility 
of adapting occupational health and prevention systems. Occupational health services, 
psychologists and managers have an interest in understanding that the reaction to stress, 
the demand for support, and the adherence to prevention measures are modulated by 
cultural codes (e.g., relationship to the doctor, authority, vulnerability). This can help 
improve the effectiveness of psychosocial risk prevention systems. 
 

 
Day 4, May 19, 2026 

 

LA Orbeli Institute of Physiology 
 
ISBS PRESIDENTIAL LECTURE: ZEBRAFISH MODELS OF BRAIN DISORDERS: 
2026 UPDATES AND TRENDS. AV Kalueff, St. Petersburg State University, St. 
Petersburg, Russia; COBRAIN Center, Yerevan State Medical University, Yerevan, 
Armenia; ZENEREI Research Center, New Olreans, USA. Zebrafish (Danio rerio) are 
presently the second most used model organism in biological and biomedical research. 
Possessing high genetic and physiological homology with mammals, zebrafish are 
increasingly utilized to study key functions of the brain, and mimic its disorders, based on 
shared, evolutionarily conserved biological mechanisms. The talk will outline several 
zebrafish models, developed in our lab, relevant to a wide range of human CNS deficits. 
It will next focus on our recent research introducing several zebrafish models of selected 
brain disorders (anxiety, PTSD, depression), and probing their molecular mechanisms. I 
will discuss recent data implicating several novel molecular cascades (e.g., Notch, Wnt, 
ISR) and their experimental modulation in zebrafish models of such brain disorders. The 
lecture will also cover recent findings on the use of novel technologies, such as artificial 
intelligence (AI)-driven analyses that we developed, for innovating zebrafish 
neurobehavioral research, CNS disease modeling and drug screening (including 
conventional drugs and Traditional Medicines). I will argue that combining molecular 
analyses with AI technologies in zebrafish CNS models markedly empower translational 
neuroscience research, with multiple implications for human health. 
 
IMPAIRED LEXICAL DECISION IN PATINENTS WITH SUBCORTICAL ISCHEMIC 
STROKE. G Pluck, DR Rodríguez, P Vorasayan, P Chokariyapithak, KIMEP University, 
Almaty, Kazakhstan; Hospital Universitario de Toledo, Toledo, Spain; King Chulalongkorn 
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Memorial Hospital, Chulalongkorn University, Bangkok, Thailand. INTRODUCTION: 
Impairment of language function is frequently observed after damage to cortical regions, 
particularly on the dominant hemisphere. Indeed, disorders of language and semantics 
(i.e., aphasia) are often considered as prototypical cortical disorders, and contrasted with 
subcortical dementias characterized by attentional or executive problems. However, 
classic work from Wilder Penfield had argued that thalamocortical circuits are crucial to 
human language use, a view which has recently been gaining support. As an example, 
evidence suggests that subcortical lesions are associated with impaired ability to resolve 
semantic ambiguity. METHODS: Nine patients with suspected ischemic strokes 
(confirmed in 8 cases) and primarily subcortical pathology were assessed. All had no or 
minimal cognitive impairment on a standard screening test. As a control group, 18 healthy 
age-matched participants were also recruited. All patients and controls performed a lexical 
decision task. In that task they had to distinguish real words from pseudowords (i.e., words 
that appear reasonable according to spelling conventions but do not exist in the language). 
They were also assessed with the modified Wisconsin Card Sorting Test, considered a 
‘gold standard’ measure of executive dysfunction. RESULTS AND DISCUSSION: There 
were no significant differences between the patient and control groups for basic 
demographic factors such as age and years of education. However, the patients 
performed significantly below the level of the control participants on deciding whether a 
word was real or not, despite no evidence of executive dysfunction. This suggests that 
lexical decision is particularly sensitive to subcortical pathology, and supporting the role of 
subcortical regions in linguistic processing. RESEARCH SUPPORT: Faculty of 
Psychology, Chulalongkorn University. 
 
LA ORBELI INSTITUTE CNS PHYSIOLOGY SYMPOSIUM 
Chairs: NM Ayvazyan, AV Voskanyan 
 
COMBINED EFFECT OF FOLATE CYCLE GENE POLYMORPHISMS ON THE 
SUSCEPTIBILITY TO MULTIPLE SCLEROSIS AND THE AGE OF DISEASE 
ONSET. EA Tsymbalova, EA Chernyavskaya, AY Polushin, EI Lopatina, IN 
Abdurasulova, VI Lioudyno, Institute of Experimental Medicine, IP Pavlov First St. 
Petersburg State Medical University, St. Petersburg, Russia. INTRODUCTION: 
Folate cycle genes (MTHFR, MTR, MTRR) play a critical role in the metabolism of 
homocysteine, a neurotoxic amino acid involved in the pathogenesis of multiple sclerosis 
(MS). However, data on the association of individual polymorphisms with the risk of MS 
are contradictory, which may reflect the complex structure of the folate cycle, where the 
effects of individual genes are not additive but are realized through epistatic interactions. 
Therefore, the aim of this study was to evaluate the influence of MTHFR C677T, MTHFR 
A1298C, MTR A2756G, MTRR A66G polymorphisms and their interactions on the risk of 
MS development and the time of disease onset. METHODS: The study included 316 
individuals: 213 patients with a confirmed diagnosis of MS (McDonald criteria, 2017) and 
103 healthy volunteers, matched by age and sex. Genotyping of polymorphisms was 
performed using Real-Time PCR with LNA probes. Statistical analysis was performed in 
Python (v 3.9.21) using SciPy, statsmodels, and lifelines libraries (χ² test, logistic 
regression, Kaplan–Meier, Cox regression). RESULTS AND DISCUSSION: In the overall 
model, carriage of the A66G minor allele delayed MS onset by an average of 6 years (HR 
= 0.52; p<0.001). Cox regression analysis revealed also protective effects for G-allele of 
MTR (HR = 0.59; p = 0.008) and T-allele of MTHFR C677T (HR = 0.64; p = 0.010), when 
isolated effects of polymorphisms were tested. However, stratified analysis showed that 
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these effects are not universal and are determined by the presence of the A66G minor 
allele. Specifically, in subgroup of G-allele carriers, the MTHFR×MTR interaction becomes 
crucial and is associated with a significant increase in risk (HR = 2.34; p = 0.017). In 
carriers of the A66G wild type, such effects are absent. Thus, the main finding of the study 
is a more than twofold increase in risk of MS among carriers of three minor alleles for the 
polymorphisms studied. Probably, this group has the greatest predisposition to folate 
metabolism disturbances, impaired homocysteine remethylation and creation a pro-
inflammatory and pro-oxidant background. FINANCIAL SUPPORT: State assignment 
FGWG-2025-0018. 
 
AMITRIPTYLINE, TRICYCLIC ANTIDEPRESSANT, MODULATES CA2+ RESPONSES 
INDUCED BY IMMUNOMODULATOR MOLIXAN IN MACROPHAGES. LS Milenina, ZI 
Krutetskaya, VG Antonov, NI Krutetskaya, MA Beltov, St. Petersburg State University, St. 
Petersburg State Pediatric Medical University, St. Petersburg, St. Petersburg State 
Chemical and Pharmaceutical University, St. Petersburg, Russia. INTRODUCTION: 
Amitriptyline is one of the main representatives of tricyclic antidepressants, which are 
widely used in clinical practice for the treatment of anxiety and depressive conditions and 
various types of chronic pain. Their multifaceted effect on cellular processes is well known. 
Thus, a high affinity of amitriptyline for sigma-1 receptors was revealed. Sigma-1 receptors 
are ubiquitous multifunctional ligand-operated molecular chaperones in the endoplasmic 
reticulum membrane with a unique history, structure, and pharmacological profile. They 
bind ligands of different chemical structure and pharmacological action and modulate a 
wide range of cellular processes in health and disease, including Ca2+ signaling. 
Pharmacological analogue of oxidized glutathione, disulfide-containing drug Molixan®, 
have found clinical application as broad-spectrum immunomodulator and cytoprotector in 
the complex therapy of bacterial, viral and oncological diseases; is effective: in the 
prevention and treatment of COVID-19 infection; leads to a more rapid regression of the 
disease severity to a milder form; in preventing the development of new diseases and in 
slowing down the aging processes. Earlier, we have discovered for the first time that 
Molixan induces intracellular Ca2+ concentration, [Ca2+]i, increase due to Ca2+ mobilization 
from Ca2+ stores and subsequent store-operated Ca2+ entry in rat peritoneal macrophages. 
To elucidate the involvement of sigma-1 receptors in Molixan effect on [Ca2+]i in 
macrophages and to expand understanding of the molecular mechanisms of the 
pharmacological action of tricyclic antidepressants, the effect of sigma-1 receptor agonist, 
amitriptyline, on Ca2+ responses induced by Molixan in rat peritoneal macrophages was 
investigated. METHODS: The experiments were carried out on cultured resident 
peritoneal macrophages of Wistar rats using an automated setup for measuring [Ca2+]i, 
based on Leica DM 4000B fluorescent microscope (Leica Microsystems, Germany). [Ca2+]i 
was measured using Fura-2AM fluorescent probe (Sigma-Aldrich, United States). 
RESULTS AND DISCUSSION: We have shown that 20 μg/ml amitriptyline significantly 
suppresses both Ca2+ mobilization from Ca2+ stores and subsequent store-operated Ca2+ 
entry, induced by 100 µg/ml Molixan in peritoneal macrophages. The data obtained invite 
us to suggest the involvement of sigma-1 receptors in the complex signaling cascade 
triggered by Molixan and leading to [Ca2+]i increase as well as in the modulation of store-
operated Ca2+ entry in macrophages. The results also indicate that the combined use in 
clinical practice of Molixan and amitriptilyne is undesirable and may also contribute to a 
more detailed understanding of the molecular mechanisms of the pharmacological action 
of tricyclic antidepressants. RESEARCH SUPPORT: SPSU agreement for research № 
05/03 of 12.03.2020. 
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MICROGLIAL PROTEIN IBA-1 AND MACROPHAGE MARKER CD206 DO NOT 
COLOCALIZE IN SHR RAT BRAIN. VA Razenkova, DE Korzhevskii, Institute of 
Experimental Medicine, St. Petersburg, Russia. INTRODUCTION: Microglia, resident 
macrophages of the central nervous system, are directly involved in the brain innate 
defense system. There are debates whether microglia activation fells in M1/M2 
macrophage polarization paradigm. Regarding this, immunophenotyping residual 
macrophages of the brain in pathologic conditions (for instance, hypertension) remains 
poorly understood. Thus, the aim of the study was to investigate if microglia during 
hypertension shift to antiinflammatory/immunoregulatory (M2) functional phenotype. 
METHODS: The brain of adult male Spontaneously hypertensive rats (SHR) was 
examined (n = 5). Double immunofluorescence for Iba-1 and CD206 was performed on 
paraffin embedded sections. The preparations were observed via confocal scanning 
microscopy. Data are presented as mean ± standard deviation. RESULTS AND 
DISCUSSION: Double immunolabeling for Iba-1 and CD206 showed that the majority of 
cells present in the samples are Iba-1+/CD206-. These cells morphologically correspond 
to microglia, perivascular and epiplexus macrophages. Some perivascular and meningeal 
cells have Iba-1-/CD206+ immunophenotype. Although we expected that genetically 
determined arterial hypertension would lead to microglial activation through M2a 
polarization (in accordance with our previous studies), no cell with Iba-1+/CD206+ 
immunophenotype was observed. Pearson’s correlation coefficient values (0,03±0,01) 
further support that colocalization levels of Iba-1 and CD206 protein in SHR brain tissue 
are accidental. These observations lead us to conclusion that activated microglia in 
hypertension may not undergo M2a polarization. Moreover, our previous research 
suggests that there is no M1 polarization either. Apparently microglial cells adopt 
completely different functional programs rather than macrophages in response to 
hypertension. Those estimated programs could be the focus of the future microglia 
research. RESEARCH SUPPORT: The Russian Science Foundation grant 24-15-00032. 
 
EFFICIENT AND RELIABLE SEMI-AUTOMATED DETECTION OF HIGH-FREQUENCY 
OSCILLATIONS BASED ON A SHORT-TERM SPECTRAL ANALYSIS TECHNIQUE. A 
Sargsyan, MR Hudson, PM Casillas-Espinosa, LA Orbeli Institute of Physiology, Yerevan, 
Armenia, Monash University, Melbourne, Alfred Health, Melbourne, Australia. 
INTRODUCTION: High-frequency oscillations (HFOs) aid in the diagnosis and 
characterization of epilepsy, specifically through identification of epileptogenic tissue and 
predicting seizure onset zone. However, HFO detection is extremely time consuming, and 
there is also inter-rater variability, differences in detection methods and noise, which 
complicates the comprehensive study and characterization of HFOs, highlighting the need 
for automated detection methods to enhance accuracy and minimize human errors. 
METHODS: We modified our automated seizure detection tool, Assyst, for the detection 
of HFOs. The algorithm employs a novel short-term spectral analysis technique and 
calculates the Fourier transform of very short signal fragments with an arbitrary frequency 
resolution and frequency range, bypassing conventional filtering. The embedded "Running 
rhythmogram” algorithm evaluates the rhythmicity of the EEG fragment allowing to reject 
artifacts or irregular oscillations. We validated our HFO detection algorithm on detection 
of ripples (80-200Hz) and fast ripples (200-500Hz) in a Ripple Lab validated HFO dataset 
that included 20-min slow-wave sleep EEG recordings from 10 lateral fluid percussion 
injury (LFPI) model of traumatic brain injury (TBI) rats and 5 sham controls. Slow-wave 
sleep episodes were identified using Assyst by evaluating activity in the low-delta band 
(0.4–1 Hz). RESULTS AND DISCUSSION: All Ripple Lab-annotated ripples (n = 29) and 
fast ripples (n = 28) were successfully detected by modified Assyst. Additionally, 76 
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unannotated events were detected, that were later confirmed to be ripples by two 
independent experts. The overall processing time for a single recording with Assyst varied 
from 10 to 20 min, which saves about 80% of time compared to manual EEG screening 
for HFOs. Our modified algorithm demonstrated high sensitivity and specificity, 
outperforming the RippleLab. Thus, it may become a potent automated tool for accurate 
detection of such short-lasting events as HFOs, thereby improving processing time and 
promising better efficiency and rigor in pre-clinical research and epilepsy therapy 
development. 
 
LA ORBELI INSTITUTE LECTURE: NEUROSCIENCE HIGHLIGHTS FOR 2025: A 
POPULAR REVIEW. AS Paevskii, Federal Research Center of Problems of Chemical 
Physics and Medicinal Chemistry RAS, Chernogolovka, Moscow Region, Russia. The 
popular science project Neuronovosti.Ru has been reporting daily on the news of world’s 
neuroscience for 10 years. Its founders and editors annually compile a kind of scientific 
news ‘hit parade’ designed to show trends in the development of brain sciences, the most 
interesting, most important and unusual works of the past year. The talk will cover top 50 
news from the field of neuroscience in 2025 and early 2026, grouped into three sections: 
basic science, neurotechnology and medicine. 
 
POSTER SESSION II 
 
RELATIONSHIP BETWEEN THE DURATION OF PREDATOR STRESS AND THE 
SEVERITY OF POST-TRAUMATIC STRESS DISORDER IN DANIO RERIO: ANALYSIS 
OF BEHAVIORAL, NEUROENDOCRINE, AND OXIDATIVE MARKERS. D-MV 
Tseylikman, OB Tseilikman, TG Amstislavskaya, AR Mustafaeva, VA Shatilov, MS 
Zhukov, AV Golovanov, AK Shonina, ER Tepikina, TN Khaibullin, AS Rezikov, A 
Ermolenko, NV Mayer, VE Tseilikman, Chelyabinsk State University, Ural Medical 
Institute, U MED, Chelyabinsk, Novosibirsk National Research State University, 
Novosibirsk, Russia. INTRODUCTION: The aim of this study was to establish a dose-
dependent relationship between the duration of predator stress and the severity of post-
traumatic stress disorder (PTSD)-like disorders in Danio rerio, with a parallel evaluation of 
neuroendocrine and oxidative markers. METHODS: Sexually mature D. rerio specimens 
(n = 96) were subjected to predator stress of varying durations: single exposure (PS1), 
and 3-, 7-, 10-, and 14-day courses (PS3, PS7, PS10, PS14), followed by a 14-day post-
stress period. The control group received distilled water. On day 15 of the post-stress 
period, behavior was assessed using the "new tank" test, and the Anxiety Index (AI) was 
calculated. On day 16, biochemical analysis of brain homogenates was performed. 
Measurements included serotonin concentration (spectrofluorimetry), monoamine oxidase 
activity (zMAO, spectrophotometry), 11β-hydroxysteroid dehydrogenase type 1 (11β-
HSD1), plasma cortisol levels, and lipid peroxidation (LPO) intensity via spectral indices 
E₂₃₂/E₂₂₀ and E₂₇₈/E₂₂₀. Statistical analysis was performed using the Kruskal-Wallis test 
with Holm correction for multiple comparisons (α = 0.05). RESULTS AND DISCUSSION: 
A non-linear relationship was established between stress duration and the severity of 
behavioral disturbances. The maximum increase in AI (2-fold, p<0.0001) and the most 
pronounced anxiety behavior were observed in the PS7 group. In the PS1 and PS3 
groups, a decrease in cortisol levels (p<0.01) was observed against the background of 
increased 11β-HSD1 activity (p<0.001), indicating enhanced tissue glucocorticoid 
metabolism. In the PS7, PS10, and PS14 groups, a significant increase in zMAO activity 
was revealed (p<0.001); however, only in the PS7 group did this combine with serotonin 
accumulation in the brain (p = 0.0019) and maximum intensification of mitochondrial LPO. 
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Increasing the stress duration from 7 to 14 days resulted in partial normalization of 
behavioral indicators against the background of persistent zMAO hyperactivity. The 
duration of predator stress is a critical factor determining the severity of PTSD-like 
disorders in D. rerio. A seven-day stress course causes the most pronounced behavioral 
disorders associated with a unique neurochemical signature: increase brain serotonin 
levels, zMAO hyperactivity, and mitochondrial oxidative stress. The revealed shift in 
dominant pathogenetic mechanisms (from glucocorticoid metabolism disorders in short-
term stress to monoaminergic system dysregulation in chronic stress) allows D. rerio to be 
considered a promising model for studying the temporal aspects of PTSD pathogenesis. 
RESEARCH SUPPORT: The Russian Science Foundation grant 25-25-00159. 
 
RELATIONSHIP BETWEEN COGNITIVE PROCESSES, DEPRESSION AND MENTAL 
PERFORMANCE IN PARTICIPANTS OF MILITARY OPERATIONS. AA Sahakyan, AA 
Tumanian, HG Galstyan, AV Sargsyan, LV Vahradyan, NE Tadevosyan, LA Orbeli 
Institute of Physiology NAS RA, Yerevan, Armenia. INTRODUCTION: Modern 
neuroscience increasingly emphasizes the impact of stress-related factors on cognitive 
and psychological functioning, particularly in the context of military operations. Prolonged 
exposure to combat stress, life-threatening situations, and intense psychophysiological 
strain may result not only in emotional disturbances but also in measurable changes in 
cognitive processes and overall mental performance. Individuals who have participated in 
military operations frequently report depressive symptoms accompanied by impaired 
attention, slowed information processing, and reduced short-term memory capacity. 
Investigating the relationship between cognitive processes and mental performance 
provides deeper insight into how psychological states interact with cognitive functioning 
and influence social and professional adaptation. The aim of this study was to conduct a 
comparative analysis of the relationship between cognitive processes, depression, and 
mental performance among participants in military operations. METHODS: The study 
included 83 male participants of the Artsakh war (mean age 28.1±6.41 years), divided into 
four groups: Group I – conscripted servicemen (n = 31); Group II – contract servicemen (n 
= 22); Group III – volunteers (n = 17); and Group IV – war participants who received injuries 
of varying severity. (n = 13). The control group consisted of 36 age-matched men (mean 
age 24.2±5.18 years) who had neither participated in military operations nor resided in a 
combat zone. Depression levels were assessed using an adapted computerized version 
of the Pichot questionnaire. Cognitive assessment focused on voluntary attention and 
short-term memory. Correlation analysis was performed to examine the relationships 
between mental performance level (Ment_Cap) and the following parameters: 
concentration index (CI), short-term memory span (STM_Span), short-term memory 
capacity (STM_Cap), and depression level. RESULTS AND DISCUSSION: The findings 
revealed significant reductions across all cognitive parameters in groups of military 
participants compared with the control group. Elevated levels of depression were observed 
in all military groups, with the highest values among injured participants (Group IV). 
Correlation analysis demonstrated significant positive associations between Ment_Cap 
and other cognitive parameters, as well as significant negative correlations between 
Ment_Cap and depression levels. Overall, the results indicate a strong relationship 
between cognitive functioning and emotional state, suggestng that higher levels of 
depression are associated with decreased cognitive efficiency and reduced mental 
performance among participants in military operations. 
 
EFFECTS OF REPEATED AUDIOVISUAL STIMULATION ON COGNITIVE FUNCTION 
AND AUTONOMIC REGULATION. NE Tadevosyan, BB Forghan, AA Tumanian, AR 
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Sargsyan, LV Vahradyan, AS Khachunts, LA Orbeli Institute of Physiology NAS RA, 
Yerevan, Armenia. INTRODUCTION: Modern information environments involve sustained 
exposure to multimodal stimuli, leading to simultaneous activation of cognitive and 
autonomic components of the central nervous system. Repeated audiovisual stimulation 
(AVS) may induce adaptive or sensitization-related effects, influencing attention, working 
memory, processing speed, and autonomic regulation. While short-term AVS effects are 
reported, the neurodynamic mechanisms underlying repeated (long-term) exposure 
remain insufficiently studied. OBJECTIVE: To investigate the dynamics of cognitive and 
autonomic processes following 15 consecutive daily AVS sessions in young adults with 
higher education. METHODS: Twenty-five healthy volunteers (23–27 years, both sexes) 
participated in the study. AVS was delivered via the portable light–sound device 
Photosonix Inner Pulse for 30 min daily for 15 days, using photic and auditory stimuli in 
the 4.5–14 Hz range (theta–alpha EEG bands). Cognitive assessment focused on 
voluntary attention (CI, concentration index; AP/min, attention productivity) and memory 
(PR_bps, speed of retrieval of information from long-term memory; STM_Span, short-term 
memory span). Autonomic regulation was evaluated via heart rate variability (HRV) using 
BioMouse Research (KPF-01b). Stress index (SI) and spectral components (VLF, LF, HF) 
were analyzed. RESULTS AND DISCUSSION: Repeated AVS significantly improved 
cognitive performance: PR_bps and STM_Span increased, indicating enhanced retrieval 
efficiency and short-term memory capacity, while CI and AP/min also increased, reflecting 
improved sustained attention and productivity. HRV analysis showed reduced SI, 
increased HF power, and partial normalization of the LF/HF ratio, indicating strengthened 
parasympathetic activity and improved autonomic balance. Rhythmic stimulation in the 
theta–alpha range may optimize cortical networks supporting attention and memory. 
Enhanced parasympathetic modulation aligns with the neurovisceral integration 
framework, reflecting improved coupling between central regulatory circuits and 
autonomic control. CONCLUSIONS: Fifteen AVS sessions induced measurable 
neurodynamic reorganization, enhancing cognitive efficiency and optimizing autonomic 
regulation. These findings highlight the modulatory potential of repeated multimodal 
rhythmic stimulation for cognitive enhancement and stress regulation. 
 
LACTOBACILLUS RHAMNOSUS K/AR-08 PRESERVES INTESTINAL IMMUNE 
HOMEOSTASIS IN ANIMAL MODEL OF MULTIPLE SCLEROSIS. VV Bynzar, A V 
Matsulevich, OV Kirik, IN Abdurasulova, Institute of Experimental Medicine, St. 
Petersburg, Russia. INTRODUCTION: Multiple sclerosis (MS) is a chronic autoimmune 
disease characterized by destruction of the myelin sheath and death of neurons. Most 
patients with MS have gastrointestinal disorders and dysbiosis, including mucosal 
inflammation, altered epithelial regeneration and local immune imbalance. The aim of this 
study was to evaluate the effect of the probiotic strain Lactobacillus rhamnosus K/AR-08 
in an animal model of MS — experimental allergic encephalomyelitis (EAE) — on the 
inflammatory process, proliferative activity of the intestinal epithelium, and the state of 
mast cells in the mesenteric lymph nodes. METHODS: EAE was induced by subcutaneous 
administration of an encephalitogenic mixture. Female Wistar rats were divided into three 
groups: intact (n = 9), with EAE (n = 29), and with EAE + L. rhamnosus K/AR-08 (n = 29). 
The probiotic was administered orogastrically from day 2 to day 15 at a dose of 5×10^8 
CFU/ml. A 6-point scale was used to assess the severity of EAE. Histological changes in 
the gut were studied on days 7, 15 and 30 after induction. Eosin and methylene green 
staining were used to visualize eosinophils and mast cells, and immunohistochemistry was 
used to determine the expression of the phosphorylated form of histone H3 (PHH3). 
RESULTS AND DISCUSSION: Administration of L. rhamnosus K/AR-08 significantly 
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reduced the duration of the disease and the severity of EAE and improved recovery in rats 
during the recovery phase. The number of PHH3-immune cells in the small intestine of 
treated animals was higher than in the untreated group, demonstrating the preservation of 
the proliferative activity of epithelial cells. In the colon, differences in PHH3 expression 
were not significant. In animals with severe inflammation, a significant decrease in the 
number of mast cells in the lymph nodes were noted, which can be explained by their 
degranulation and migration to the site of inflammation. In treated animals, the decrease 
in mast cell numbers was less pronounced, indicating stabilization of the local immune 
microenvironment. Use of the probiotic contributed to a decrease in the number of 
eosinophils in the small intestine and the prevention of their degranulation compared to 
the control group. This suggests that suppressing intestinal inflammation may represent a 
treatment strategy not only for EAE, but also for multiple sclerosis in humans. L. 
rhamnosus K/AR-08 is a promising probiotic strain for this purpose. RESEARCH 
SUPPORT: Government contract from the Institute of Experimental Medicine Project 
FGWG-2025-0018. 
 
INTESTINAL DYSBIOSIS IN FEMALE RATS AT DIFFERENT GESTATION PERIODS 
CAUSES SPECIFIC BEHAVIORAL DISTURBANCES IN OFFSPRING. MS Sudarenko, 
AM Zabelnikova, AV Matsulevich, VV Bynzar, IN Abdurasulova, Institute of Experimental 
Medicine, Saint Petersburg, Russia. INTRODUCTION: Maternal microbiota (intestinal, 
vaginal) has a key influence on the intrauterine development of the fetus, shaping its 
immune system, metabolism, and brain development through metabolites that penetrate 
the placenta. Maternal gut bacteria have been shown to influence fetal brain development, 
including blood-brain barrier formation and glial cell maturation, via the microbiota-gut-
brain axis. It is known that the composition of a woman's intestinal microbiome changes 
during pregnancy. In the early stages of gestation, the bacterial species that promote 
tolerance to the fetus predominate, whereas by the end of pregnancy the species that 
contribute to weight gain, the development of an inflammatory condition and insulin 
resistance. Thus, the maternal gut microbiota is a critical factor determining not only the 
course of pregnancy but also the long-term health of the offspring. Dysbiosis of the 
maternal intestinal microbiota during critical periods of intrauterine formation of the fetal 
nervous system can lead to developmental disorders. AIM: To evaluate the effect of 
gestational intestinal dysbiosis induced by oral administration of gentamicin on the 
behavior of offspring. MATERIALS AND METHODS: The study was performed on 20 
pregnant female Wistar rats aged 16 weeks and their offspring at the age of 45 days. Four 
groups were formed: a control group (CG) and three experimental groups (EG1-3). 
Intestinal dysbiosis was induced by orogastric administration of gentamicin (GMC) at a 
dose of 40 mg/kg once daily for 5 days to females in EG1 on gestation days (G) 3–7, EG2 
on G9–13, and EG3 on G16–20. The intestinal microbiome (IM) of pregnant females was 
analyzed by 16S rRNA gene sequencing on the Illumina platform on G0, G7, G14 and 
G21. The behavior of rat pups was evaluated in the Open Field (OF), Y‑maze (YM), and 
Elevated Plus Maze (EPM) tests on postnatal days (P) 45, 47, and 49, respectively. 
RESULTS: Analysis of the IM of pregnant females showed that gentamicin administration, 
regardless of the gestational period, caused a marked increase in the abundance of the 
phylum Bacteroidota in all experimental groups, especially in EG1, where this phylum 
accounted for 91% of the community In the phylum Bacillota, by the end of gentamicin 
administration, Clostridia and Negativicutes were eliminated and replaced by 
Erysipelotrichales. On G21, all females treated with gentamicin showed lower diversity of 
representatives of the phylum Pseudomonadota compared with CG. One week after the 
last gentamicin administration, a partial restoration of the IM was observed. Analysis of 
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behavior in the OF test revealed increased locomotor activity compared with CG in rat 
pups from EG1 and EG3; in EG3, both the distance travelled and the velocity increased, 
which may indicate hyperactivity. In EG2, increased anxiety was observed: the number of 
episodes of rearing and in‑place movements in the OF test increased, as did the anxiety 
index in the EPM test. The most pronounced behavioral disturbances were detected in 
EG1, where, in addition to increased locomotor activity, rat pups showed increased anxiety 
in the EPM test and impaired working memory in the YM test. CONCLUSION: Intestinal 
dysbiosis in female rats at different gestational periods contributes to the development of 
specific motor, emotional, and cognitive disturbances in the offspring, which indicates the 
need to develop approaches for correcting the maternal intestinal microbiota during 
pregnancy and for addressing the identified behavioral disturbances in the offspring. 
RESEARCH SUPPORT: SA FSBSI IEM FGWG-2025-0018. 
 
CROSS-COMPARTMENT MOLECULAR SIGNATURES IN NEURAL TUBE DEFECTS: 
FROM FETAL NEURAL TISSUE TO MATERNAL EXTRACELLULAR VESICLES. M 
Goncharova, P Kuchur, ITMO University, St. Petersburg, Russia. INTRODUCTION: 
Neural tube defects (NTDs) are severe congenital malformations attributed to failure of 
neural tube closure during early embryogenesis. Beyond the primary morphogenetic 
defect, accumulating evidence suggests progressive molecular alterations in affected 
neural tissues. However, integrative multi-omics analyses addressing the temporal 
organization of these changes and their cross-compartment representation remain limited. 
We hypothesized that NTDs are associated with coordinated molecular reprogramming in 
fetal neural tissues that is partially mirrored in the maternal extracellular vesicle 
compartment, indicating cross-compartment molecular coupling. METHODS: Publicly 
available transcriptomic datasets of rat fetal spinal cord tissues across multiple embryonic 
stages (NCBI - PRJNA683230) was analyzed to characterize temporal molecular changes 
associated with NTD. Differential expression and pathway enrichment analyses were 
performed to identify stage-dependent molecular programs. These findings were 
comparatively analyzed with proteomic data derived from maternal and fetal extracellular 
vesicles (PRIDE - Project PXD023775). Cross-compartment concordance was evaluated 
at the level of functional pathways and molecular networks. RESULTS AND 
DISCUSSION: Through integrative analysis of transcriptomic and proteomic datasets 
spanning multiple developmental stages and biological compartments, we characterized 
coordinated molecular changes associated with neural tube closure failure. Comparison 
of early neurulation, later post-closure stages and cross-compartment coherence indicate 
the presence of temporally organized molecular differences. Early stages are primarily 
characterized by neurodevelopmental and structural programs, whereas later stages show 
greater representation of inflammatory and stress-related pathways. Such stage-
dependent and cross-compartment organization supports the concept of an initial 
neurodevelopmental disturbance followed by secondary system-level responses. 
 
SPECIFICITY OF DM NXF1 GENE EXPRESSION IN THE DEVELOPMENT OF 
DROSOPHILA MELANOGASTER NERVOUS SYSTEM. DM Grudkova, EV Golubkova, 
MA Kulakova, KV Akhromov, St. Petersburg State University, St. Petersburg, Russia. The 
Dm Nxf1 (nuclear export factor 1) gene is the most ancient evolutionarily conserved gene 
of the Nxf family, localized on the X chromosome of Drosophila melanogaster and 
responsible for mRNA transport from the nucleus to the cytoplasm. Transport of mRNA is 
a crucial step in the regulation of gene expression, inextricably linked to localized 
translation, cell differentiation, neurogenesis, and the development of the organism during 
the stages of embryogenesis. Various complexes involved in transcription, mRNA export, 
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and protein binding to the nuclear pore complex significantly influence lifespan and 
increase the organism's sensitivity to certain environmental factors. It's worth noting that 
the brains of adult D. melanogaster flies contain transcripts of the Dm Nxf1 gene with a 
retained intron, which may serve as sources of alternative protein products with 
independent functions and the ability to influence the activity of full-length proteins. Local 
translation of the protein within brain compartments indicates its involvement in shaping 
the internal structure of brain regions and establishing their boundaries. Thus, mutants of 
D. melanogaster in the RNA-binding protein gene Dm NXF1 exhibit neurodegenerative 
disorders of brain structure and neuromuscular junctions, reduced lifespan. In humans, 
mutations in the Hs Nxf5 paralog lead to the development of severe mental retardation in 
males, heart block and renal failure. So, the study of RNA-binding proteins in Drosophila 
melanogaster may serve as a potential model for the study of human neurodegenerative 
diseases. This study utilized 8 mutant Drosophila lines and their hybrids, as well as a 
standard wild-type laboratory strain, Oregon-R, which were analyzed for lifespan and 
locomotor activity in a negative geotaxis test. To localize the intron-containing transcript 
of the Dm Nxf1 (sbr) gene, we used WMISH-method. Immunohistochemistry with 
antibodies specific to the C- and N-termini of the SBR protein was used to localize the 
constitutive and truncated isoforms of the protein synthesized from the intron-containing 
transcript template. We have come to conclusions that 1) localization of the Dm Nxf1 gene 
on the X or Y chromosome influences lifespan in Drosophila. 2) The extent of deletions in 
the coding region of the Dm Nxf1 gene determines the penetrance of the phenotypic 
manifestations of these mutations in relation to the behavior of flies in the negative 
geotaxis test. 3) The spatiotemporal characteristics of the presence of the intron-
containing transcript of the Dm Nxf1 gene in the nervous system during embryonic 
development and up to the larval stages of Drosophila melanogaster reflect its involvement 
in neurogenesis. 4) The non-random distribution of Dm NXF1 protein isoforms in muscle 
tissue indicates the presence of their specialized functions. RESEARCH SUPPORT: St. 
Petersburg State University research grant PURE ID 124032000041-1. 
 
EXTINCTION OF A CONDITIONED REFLEX UNDER URETHANE ANESTHESIA. RD 
Cherkassova, NS Pestereva, VV Sizov, Institute of Experimental Medicine, St. Petersburg, 
Russia. INTRODUCTION: Urethane (ethyl carbamate) is widely used for anesthesia in 
neurophysiological experiments due to its prolonged and stable effect. Since brain activity 
while anesthetized with urethane resembles natural sleep, it is often used as a model to 
study the mechanisms of sleep. Both urethane anesthesia and sleep alternate between 
slow-wave and theta activity; however, the deactivated state under urethane differs from 
NREM (Non-Rapid Eye Movement) sleep by greater regularity of slow oscillations and by 
different mechanisms of their generation. Despite this, anesthesia does not represent a 
state of complete functional inactivation of the brain: it has been shown that the ability to 
form implicit memory is preserved under general anesthesia. This makes urethane-
anesthetized state a suitable model for investigating the preservation of associative 
learning mechanisms under conditions of central nervous system suppression. The aim of 
the present study was to investigate the possibility of conditioned reflex formation in rats 
under urethane anesthesia. METHODS: Male Wistar rats (n = 20) were anesthetized with 
urethane (1.5 g/kg). A stimulating electrode was implanted into the ventral tegmental area, 
and a recording electrode was placed in the nucleus accumbens of the striatum. Dopamine 
responses were recorded using fast-scan cyclic voltammetry. A light signal was used as 
the conditioned stimulus and was paired with electrical stimulation of the ventral tegmental 
area. Conditioned reflex formation was assessed by the appearance of a dopamine 
response to the light stimulus in the absence of reinforcement. RESULTS AND 
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DISCUSSION: During pairing of the light signal with electrical stimulation, dopamine 
release in response to the light stimulus without reinforcement was recorded, indicating 
the formation of a conditioned reflex under urethane anesthesia. During subsequent 
presentations of the light stimulus without reinforcement, the conditioned response 
persisted. In early experiments, extinction of the reflex was not observed even after 100 
stimulus presentations; however, during 24-h light-only stimulation (200 presentations), 
the conditioned response gradually extinguished. Thus, the formed associative connection 
between the light stimulus and activation of the dopaminergic VTA-NAc system exhibited 
high stability under conditions of urethane anesthesia. RESEARCH SUPPORT: The 
Russian Science Foundation grant 24-75-00036.  
 
EFFECT OF FRACTIONATED X-RAY IRRADIATION OF THE HEAD ON THE 
BEHAVIOR AND COGNITIVE FUNCTIONS OF FEMALE C57BL/6 MICE IN REMOTE 
PERIOD. AM Kadukova, Institute of Radiobiology NAS Belarus, Gomel, Belarus. 
INTRODUCTION: Radiation therapy is used to treat brain tumors. At the same time, 
patients may experience side effects, among which neurological disorders are particularly 
prominent (Belkova D.S. et al., 2025). To search of substances with potential 
radioprotective activity, it is to necessary to develop models of radiation disturbances, 
including behavioral tests that can detect cognitive deficits in irradiated laboratory animals. 
The purpose of our work was to identify the effects of fractionated X-ray irradiation of 20 
Gy (5 × 4 Gy) of the head on the behavioral and cognitive functions of C57BL/6 female 
mice in remote period. METHODS: the work was performed on female mice of the inbred 
line C57BL/6 aged 2.5 months at the beginning of irradiation. The animals were kept in 
controlled conditions of the vivarium of the Institute of Radiobiology under a light regime 
(12 h day / 12 h night) in a group of 5-6 animals per cage, with free access to a standard 
diet of food and water. All experimental work with laboratory animals was carried out in 
accordance with the requirements of the Ethics Committee of the Institute of Radiobiology 
and Directive 86/609/EEC. The animals were divided into two groups: "Irradiation" and 
"Sham irradiation". Irradiation of the mice head was performed on an X-Rad 320 Precision 
X-ray Inc. biological X-ray system at a dose of 4 Gy (dose rate 0.98 Gy/min), once a day 
for 5 consecutive days (total dose of 20 Gy). Behavior in the Elevated Plus-Maze (EPM) 
test in 4.5 months after irradiation procedure and cognitive functions in the Puzzle box 
(PB) test: it was study for understanding the rule of "object permanence" (by J. Piajet) - it 
had to find the underpass to the comfortable cover when it was masked. RESULTS: 
irradiation mice demonstrated the anxiety-like behavior in 4.5 months after irradiation 
procedure in EPM test: Total Time spent in Open arms of the EPM test was 81,5 seconds 
(s) in Sham Irradiation group and 16,5 s in X-ray group, Total Time spent in central of the 
EPM test was 67 s and 19 s respectively. Ten months after irradiation, during the first 
presentation of the puzzle box test (stage T1) to mice, the latency of entering the dark 
compartment was 180 [167; 180] s and was significantly reduced compared to the value 
in the Sham Irradiation group – 82 [79; 94] s (p <0.05). No differences were recorded 
between the compared groups for this indicator, when the animals were presented with 
stages T3, T4, T5 and T6. As well as stage T7 (the entrance to the hole was covered with 
shavings), in which the ability to learn (assessment of long-term memory) was examined: 
the median value of the latency of entering the dark compartment was 35 [29; 51] s in the 
Sham Irradiation group and 162 [144; 173] s in the Irradiation group, respectively (p<0.01). 
Also after irradiation, cognitive abilities in solving stage T8 (a difficult task) were impaired. 
Thus, in the remote period after fractionated X-ray irradiation of the head area, female 
mice showed manifestations of anxious behavior, impaired cognitive functions when 
performing the PB test. RESEARCH SUPPORT: State program of scientific research 
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"Convergence 2025”: research project “Analysis of adaptation processes in animal 
populations of different systematic groups to the chronic effect of increased levels of 
ionizing radiation”. 
 
NEUROPROTECTIVE AND ANTIOXIDANT EFFECTS OF THE FLAVONOID 
HESPERIDIN IN A LASER-INDUCED TRAUMATIC BRAIN INJURY MODEL IN DANIO 
RERIO. EV Nekhoroshev, IV Klimenkov, N P Sudakov, EV Markova, AV Kalueff, TG 
Amstislavskaya, Novosibirsk State University, Research Institute of Fundamental and 
Clinical Immunology, Novosibirsk, Russia. INTRODUCTION: Traumatic brain injury (TBI) 
triggers secondary injury cascades, where oxidative stress plays a key role, leading to 
damage of cell’s membranes, mitochondrial dysfunction and neuronal death. The 
flavonoid hesperidin possesses antioxidant and neuroprotective properties. We aimed to 
evaluate its effects on reactive oxygen species (ROS) production, mitochondrial viability, 
neuronal survival, and behavior in zebrafish after TBI. METHODS: TBI was induced by 
focused laser (405 nm, 500 mW, 1 mm spot) applied bilaterally to the telencephalon. 
Zebrafish were exposed to hesperidin (100 or 500 µM) for 24 h post-TBI. Assessments 
were performed on days 1 and 3. ROS levels in brain homogenates were measured with 
H2DCF-DA. Functionally active mitochondria in olfactory bulbs were quantified using 
MitoTracker Orange staining and confocal microscopy. Neuronal degeneration was 
evaluated by Fluoro-Jade C (FJC) staining, and cell density by Nissl staining. Behavior 
was analyzed in the novel tank test. RESULTS AND DISCUSSION: Hesperidin (100 µM) 
significantly reduced ROS production on days 1 and 3 (p<0.05 and p<0.01 vs. untreated 
TBI). It also preserved the number of functionally active mitochondria in the olfactory bulbs 
of injured zebrafish at both time points examined (p<0.001 vs. TBI). The number of FJC-
positive degenerating neurons was significantly decreased by hesperidin (100 µM) on 
days 1 and 3 (p<0.01 vs. TBI), and neuronal density (Nissl staining) significantly increased 
on day 3 (p<0.01 vs. TBI). The neuroprotective properties of hesperidin are largely 
attributable to its antioxidant action, mediated through both the activation of the Akt/Nrf2 
signaling pathway (enhancing the antioxidant defense system) and the inhibition of cellular 
oxidases. However, hesperidin (100 µM and 500 µM) did not ameliorate TBI-induced 
behavioral deficits, possibly due to slower recovery of integrative brain functions compared 
to cellular processes. Collectively, these findings highlight hesperidin as a promising 
neuroprotective agent capable of mitigating key secondary injury mechanisms (oxidative 
stress, mitochondrial dysfunction, and neuronal loss) thereby supporting its therapeutic 
potential for TBI. 
 
ANGER REGULATION IN A NATURALISTIC PARADIGM. AD Medvedeva, KA 
Yakimchuk, VV Kosonogov, Institute for Cognitive Neuroscience, HSE University, 
Moscow, Institute of Health Psychology, HSE University, St. Petersburg, Russia. 
INTRODUCTION: Anger is critical to study, as its excessive experience and dysregulation 
are linked to adverse mental and physical health outcomes. Among different emotion 
regulation strategies, reappraisal is generally considered an adaptive strategy associated 
with long-term positive affect, whereas suppression is often viewed as maladaptive, 
though it may be effective in short-term contexts. We investigated the psychophysiological 
effects of cognitive reappraisal and expressive suppression during anger regulation in a 
naturalistic paradigm. METHODS: Thirty-three participants (21 women; Mage = 21.6, SDage 
= 4.7) completed three sessions of an anger-inducing co-operative platformer game 
(under review), under three conditions: no regulation, cognitive reappraisal, and 
expressive suppression. The game included two types of failures: self-caused and partner-
caused. Throughout the experiment, subjective emotional states (self-reports) and 
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physiological markers (facial electromyography, electrocardiogram, skin conductance, 
and respiration) were continuously recorded. To examine the effects of regulation, 
averaged psychophysiological parameters were compared across conditions using the 
Friedman test, followed by post hoc Durbin-Conover pairwise comparisons with FDR 
adjustment and the rank biserial correlations as effect size measure. RESULTS AND 
DISCUSSION: Reappraisal significantly influenced subjective emotional experience of 
anger in both failure types and co-occurring sadness in self-caused failures (ps ≤ .002), 
effectively reducing negativity compared to both unregulated and suppression conditions 
(pFDRs ≤ .003, rrbs > .55). Regarding physiological responses during self-caused failures, 
respiration rate differed across all conditions (pFDRs ≤ .027, rrbs > .36), with the lowest rate 
in suppression. Activity of the zygomaticus major (the primary smile muscle) was 
significantly reduced during reappraisal compared to unregulated condition (pFDR = .021, 
rrb > .5). These findings suggest reappraisal is more effective in modulating subjective 
emotional experience. The reduced smiling in reappraisal might reflect a decreased 
defense mechanism, consistent with diminished negativity. The lower respiration rate 
during regulation, particularly pronounced in suppression, might indicate efforts to 
maintain homeostasis, with suppression potentially imposing greater regulatory costs. 
However, the absence of differences in other physiological parameters warrants further 
study of the strategies. Future studies using long-lasting stimuli may better capture 
physiological dynamics during emotion regulation. RESEARCH SUPPORT: The Basic 
Research Program at HSE University. 
 
ANXIETY PROFILES ACROSS LIFE DOMAINS: A LATENT PROFILE ANALYSIS OF 
WORRY FREQUENCY AND INTENSITY. E Alenina, V Kosonogov, Affective 
Psychophysiology Laboratory, Institute of Health Psychology, HSE University, St. 
Petersburg, Russia. INTRODUCTION: Anxiety is characterized both as a general feeling 
of worry and as specific worry across life domains (e.g., health). It also remains unclear 
whether participants with high and low general anxiety differ not only in general worry but 
in specific concerns. Does elevated general anxiety reflect increased intensity and 
frequency of specific worries, or as a specific domain pattern? We applied latent profile 
analysis to test whether worry frequency and intensity demonstrate distinct person-
centered profiles, and whether these profiles are validated by general anxiety. METHODS: 
A sample of 100 participants (43 males, 57 females; Mage = 41.2, SD = 12.8) rated from 
X to Y the frequency and intensity of 150 worry statements across ten life domains. Latent 
Profile Analysis (LPA; k = 2 classes, EII covariance structure) was conducted separately 
for frequency and intensity ratings. GAD-7 questionnaire (Spitzer et al., 2006) served as 
an external validator of class membership. RESULTS: LPA identified two parallel profiles 
for both frequency (freq) and intensity (int) dimensions (Figure 1). Class 1 (about 70% of 
sample) showed uniformly low worry across all domains (Freq: Mrange = 0.59-1.47; Int: 
Mrange = 0.67-1.54), whereas Class 2 (about 30%) exhibited elevated worry across all 
domains (Freq: Mrange = 2.55-4.42; Int: Mrange = 3.32-4.43) with higher worries about 
career, death and finances. Profile shapes were rather parallel than domain-specific: 
individuals with high worry in one domain scored high across all domains. Classes differed 
significantly on GAD-7 scores: Class 1 (low-worry) M = 4.42–4.54 vs. Class 2 (high-worry) 
M = 10.34–11.82, p<.001 for both frequency and intensity models, confirming that latent 
classes might capture differences in general anxiety predisposition. DISCUSSION: 
Findings indicate that individual differences in anxiety are reflected primarily in the overall 
elevation of worry across life domains rather than in distinct domain-specific patterns. The 
strong association between class membership and GAD-7 (p<.001) supports that worry 
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frequency and intensity are quite coherent, however person-centered profiles are 
characterized by general worry rather than domain-specific effects.  
 
THE EFFECTS OF AGING AND DEUTERIUM CONTENT IN DRINKING WATER AS 
METABOLIC FACTORS AFFECTING THE POST-TRAUMATIC STRESS SYNDROME 
IN MICE. MA Chervinskaya, JC Nunes, AV Gorlova, JMP de Munter, TV Strekalova, 
Peoples' Friendship University of Russia named after Patrice Lumumb (RUDN University), 
Moscow, Russia; Lisbon University, Lisbon, Portugal; Maastricht University, Maastricht, 
Netherlands; Technosmart Europe slr, Rome, Italy. INTRODUCTION: Post-traumatic 
stress disorder (PTSD) poses a significant medical and social challenge in contemporary 
society. The neurobiology and risk factors of this condition are not fully understood. For 
example, the role of a slower metabolism resulting from natural aging or environmental 
factors in PTSD remains poorly investigated. Decreased metabolism contributes to the 
depressive symptoms characteristic of PTSD. To address this question, we used a 
recently proposed PTSD mouse model, the modified forced swim test (mFST). These 
paradigms recapitulate the features of enhanced contextual conditioning of aversive 
memories and helplessness, where the classic two-day forced swim is followed by an 
additional delayed session on Day 5, where increased floating behavior is referred to as 
“behavioral despair”. METHODS: In the first study, we compared 3-months-old vs 12-
months old C57Bl6 mice in their manifestation of “behavioral despair” on Day 5 and 
studied their blood corticosterone levels and gene expression of previously established 
brain markers of PTSD-like syndrome: stress and plasticity markers glycogen synthase 
kinase-3 beta (GSK-3β) and c-Fos, inflammatory factors cyclooxygenase-1 (COX-1), 
interleukin-1 beta (IL-1β), and tumor necrosis factor (TNF). In the second study, we 
exposed 3-months old C57Bl6 mice to drinking water for two weeks with the lowest natural 
concentration of deuterium (90 ppm), since deuterium levels negatively correlate with cell 
metabolism. The control group consumed regular water with a normal deuterium content 
(140 ppm). Another group received a low dose of the classic antidepressant imipramine 
(7.5 mg/kg/day) in drinking water; this antidepressant is used for the treatment of PTSD in 
a clinical setting. RESULTS AND DISCUSSION: We found that aged animals displayed 
more pronounced manifestations of PTSD in the modFST than young mice. The second 
study showed that a decrease in the deuterium level in drinking water resulted in a 
significantly shorter duration of floating behavior in the modFST. This decrease was similar 
to the effects of imipramine. We conclude that both aging and the level of deuterium may 
affect susceptibility to PTSD-like syndrome, which should be considered in a clinical 
practice. RESEARCH SUPPORT: Aqua-Synapse – 101086453 EU framework the 
European Union’s HORIZON 2020 research and innovation program under the Marie 
Sklodowska-Curie grant agreements.  
 
THE ROLE OF AGING AND ENVIRONMENTAL DEUTERIUM IN MODULATING 
VULNERABILITY TO ULTRASOUND-INDUCED EMOTIONAL STRESS. PA Novikova, 
AV Gorlova, AB Burova, AE Umriukhin, JPM de Munter, TV Strekalova, I.M. Sechenov 
First Moscow State Medical University, Peoples' Friendship University of Russia named 
after Patrice Lumumb, Moscow, Russia; Technosmart Europe slr, Rome, Italy; Maastricht 
University, Maastricht, Netherlands. INTRODUCTION: Depression is influenced by aging 
and environmental factors like diet or water. Interestingly, the deuterium content in drinking 
water correlates geographically with depression rates. Chronic unpredictable ultrasound 
stress (20–45 kHz), which mimics rodent distress signals, induces depressive-like 
syndrome. Metabolic rate is a key regulator of depression risk. Since both aging and 
deuterium intake slow metabolism, we studied their role in stress-induced depression in 
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mice. METHODS: Mice were exposed to unpredictable ultrasound (US) for 3 weeks. We 
compared the behavioral, hormonal, and molecular responses of young (3-month-old) and 
old (12-month-old) male C57Bl mice. Using the same US paradigm, we also studied the 
effects of concomitant exposure to decreased (90 ppm) or increased (300 ppm) levels of 
deuterium in drinking water compared to regular water (140 ppm). We evaluated sucrose 
preference, forced swim test, social interaction, anxiety-like behavior, blood corticosterone 
levels, and brain gene expression of markers related to neuroinflammation, distress, and 
aging. RESULTS AND DISCUSSION: Aged mice showed elevated baseline anxiety, 
reduced locomotion, and helplessness, with stress further increasing floating time. After 
US exposure, aged mice became aggressive, while young mice showed reduced 
aggression. Stressed aged mice had higher prefrontal cortex expression of inflammatory 
markers (tumor necrosis factor (TNF), interleukin-1 beta (IL-1 beta)) and the stress marker 
glycogen synthase kinase-3 beta (GSK3 beta). They also showed hippocampal 
downregulation of Sirtuin 1 and upregulation of aging markers (growth differentiation factor 
15 (GDF15), sequestosome-1 (Sqstm1), cadherin 5 (Cdn5)), along with higher blood 
corticosterone. These data suggest aged mice are more susceptible to US-induced 
depression. Additionally, altered deuterium levels in drinking water affected behavior and 
physiology in naive and stressed mice. We conclude that both aging and deuterium intake 
may significantly modulate depression vulnerability. RESEARCH SUPPORT: EU 
framework the European Union’s HORIZON 2020 research and innovation program under 
the Marie Sklodowska-Curie grant agreements “Aqua-Synapse” research grant 
101086453. 
 
ALTERATIONS OF THE PI3K/AKT/MTOR SIGNALING PATHWAY UNDER CHRONIC 
UNPREDICTABLE STRESS (CUS) IN ZEBRAFISH. EM Kozlova, J Cui, L Yang, AV 
Kalueff, National Research University Higher School of Economics (NRU HSE), Moscow, 
Russia; School of Science, Xi’an Jiatong-Liverpool University (XJTLU), Suzhou, China. 
INTRODUCTION: Modulation of the PI3K/Akt/mTOR signaling pathway shows significant 
potential for treating stress-related disorders. However, drug development is a long and 
costly process. Compared to rodent preclinical models, the zebrafish (Danio rerio) offers 
multiple advantages, such as low coasts of housing, fast breeding, and easier testing 
procedures. A standardized chronic unpredictable stress (CUS) protocol for zebrafish has 
been developed and reliably induces anxiety-like behavior, suggesting its potential to 
facilitate in vivo preclinical screening. However, the exact alterations in the 
PI3K/Akt/mTOR signaling pathway in zebrafish after CUS exposure remain poorly 
understood. AIM: To validate zebrafish CUS protocol for evaluating potential modulators 
of the PI3K/Akt/mTOR pathway. To this end, a 5-week zebrafish CUS model was created. 
Transcriptomic profiling was performed using BGI (China) sequencing, followed by 
differential expression analysis. RESULTS: This research shows that CUS protocol 
upregulate expression of genes associated with Akt, IGF1R, INSR, IRS, Frizzled, Wnt, 
Dvl, RagC/D, Lipin-1, ATG1, R proteins, decreasing expression of SLC3A2, Skp2, eIF4E 
and Homer proteins’ genes in zebrafish brain. Further studies will aim to detect exact 
metabolic changes in the PI3K/Akt/mTOR pathway between zebrafish, human, and 
rodent. RESEARCH SUPPORT: XJTLU. 
 
MORPHOLOGICAL AND FUNCTIONAL STATE OF ANTINOCICEPTIVE BRAIN 
REGIONS IN A RAT MODEL OF PARKINSON'S DISEASE: EFFECTS OF 
THERAPEUTIC AGENTS OF DIFFERENT ORIGINS. MH Danielyan, KA Nebogova, IV 
Antonyan, NH Azizyan, AA Mkrtchyan, MV Poghosyan, ZA Avetisyan, HYu Stepanyan, 
KV Karapetyan, LA Orbeli Institute of Physiology NAS RA, Yerevan, Armenia. Parkinson's 
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disease (PD) is a progressive neurodegenerative disorder that affects pain processing at 
multiple levels, from the transmission of nociceptive signals from peripheral structures to 
their perception in higher centers. Neurodegeneration also involves antinociceptive 
centers, leading to constant pain that is not relieved by opioid analgesics. The prevalence 
of pain in PD patients ranges from 40 to 80%, exceeding that in the general population 
(10-40%). This study investigated two key components of the brain's endogenous 
antinociceptive system: the periaqueductal gray matter (PAG) and the nucleus raphe 
magnus (NRM). We used bacterial melanin (BM) as a potential neuroprotective agent. The 
BM was produced biotechnologically at the Scientific and Production Center 
"Armbiotechnology" NAS RA using a production strain of Bacillus thuringiensis. It shows 
high biological activity and a biostimulating effect, with no toxic side effects. For 
combination therapy of PD, synoestrol was used. This is a synthetic estrogen that 
successfully counteracts excitotoxicity, an indicator of neurodegeneration seen in the 
rotenone model of PD in rats. Histochemical studies of PAG and NRM cellular structures 
were done after rotenone intoxication by unilateral intracerebral injection after four weeks 
of survival after injection. The rotenone solution (12 μg in 0.5 μl DMSO) was infused into 
the medial forebrain bundle (AP -2.04 mm; ML ±1.8 mm; DV +8.0 mm) over 30 seconds 
at a rate of 1 μl/min, according to the stereotaxic atlas. Studies were also done under the 
influence of BM given at 6 mg/ml intraperitoneally twice, and in combination with 
synoestrol for 4 weeks after rotenone injection. The volume of the BM solution injected was 
determined based on the optimally tolerated dose of 0.17 g/kg body weight. The synoestrol 
was a 2% solution given in 14 injections every other day at 1 mg/kg intraperitoneally. For 
the present study, Ca²⁺-dependent acid phosphatase activity was detected using the 
histochemical technique developed by Meliksetyan. In the rotenone intoxication model of 
PD, neurons showed changes in intracellular structures. These changes point to metabolic 
disorders seen in this disease. They included changes in the shape and size of neuron 
bodies and processes, and disrupted acid phosphatase activity in the neuron cytoplasm. 
With BM treatment, and with the combined BM and synoestrol treatment, neurons in the 
PAG and NRM showed a preserved morphological picture typical for these brain regions. 
The shape and size of the cells were close to normal. These treatments also led to more 
phosphatase activity in the cell cytoplasm. This shows an acceleration of metabolic 
processes that are disrupted during rotenone intoxication. The obtained data suggest that 
both BM and synoestrol act as potential neuroprotective agents for PAG and NRM neurons 
in the rat rotenone model of PD. Furthermore, the combined administration of BM and 
synoestrol produced a more effective neuroprotective outcome. This enhanced effect is 
likely due to the components' synergistic interaction, amplifying their individual protective 
properties when administered simultaneously, and activating their therapeutic 
mechanisms on the structural targets implicated in PD. 

 

ELECTROPHYSIOLOGICAL STUDY OF THE VENTROMEDIAL HYPOTHALAMUS 
DURING REPEATED INSULIN-INDUCED HYPOGLYCEMIA IN RATS CONSUMING 
STEVIA. LA Abovyan, KV Simonyan, AS Isoyan, LG Avetisyan, LR Gevorgyan, LE 
Hovhannisyan, VA Chavushyan, LA Orbeli Institute of Physiology NAS RA, Davtyan 
Institute of Hydroponics Problems, Yerevan, Armenia. INTRODUCTION: Insulin-induced 
hypoglycemia (IIH) is a persistent complication of glycemic management of type I diabetes 
mellitus. Hypoglycemic neuro-glucopenia triggers hypothalamic activation of counter-
regulatory outflow to regulate glucostasis. Long-term adaptation of the whole body to 
repeated IIH leads to deficits in the hypoglycaemia counterregulatory response (CRR). 
The electrophysiological patterns of the pathophysiological mechanisms by which 
repeated IIH leads to attenuation of CRR are poorly understood. IIH, we investigated the 
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efficacy of pretreatment with Stevia leaves in preventing CRR disorders. MATERIALS 
AND METHODS: Central control of glucose homeostasis occurs through neural pathways 
linking the ventromedial hypothalamus (VMH) with the autonomic innervation of the 
endocrine pancreas, which controls the secretory activity of alpha and beta cells. To 
investigate characteristic changes in the activity of the glucose regulatory network, 
extracellular activity of VMH neurons was recorded. Randomly assigned groups of rats 
were injected subcutaneously with either vehicle (V) or neutral protamine Hagedorn insulin 
(I; Eli Lilly & Co., 10.0 U/kg bw) over 4 consecutive days, as follows: group VVVV received 
vehicle on days 1–4; group VVVI received vehicle on days 1–3 and insulin on day 4; group 
IIII received insulin on days 1–4. Hydroponically selenium enriched stevia leaf powder, 
were previously given (20 mg/kg/day, during 7 days) in identical groups in a separate 
series. The dynamic response of plasma glucose concentrations to IIH was measured in 
all groups. RESULTS AND DISCUSSION: When blood glucose concentrations fall below 
the euglycemic level, rapid activation of the VMH triggers a CRR characterized by 
increased glucagon secretion and inhibition of insulin secretion to restore normoglycemia. 
Inter- and intragroup variation in glucose regulation and CRR physiology were identified, 
and a wide range of spiking activity patterns was observed. A glucose concentration of 
approximately 2.7 mmol/l correlated with neuroglycopenic symptoms, reflected by a 
reduction in the firing rate of single VMH neurons. At concentrations belowe 1.5 mmol/l, 
severe neuroglycopenia was associated with a transformation in the spike activity rhythm 
of VMH neurons. Stevia appears to play a regulatory role in sensing the glycemic threshold 
and initiating the CRR following repeated episodes of hypoglycemia. Thus, the 
electrophysiological activity of VMN glucosensing neurons, along with peripheral 
glucosensors, plays a role in establishing glucose homeostasis in healthy and recurrently 
hypoglycemic rats. Stevia prevent repeated IIH-induced defective CRR. 

 
CURCUMIN ATTENUATES MOTOR DEFICITS AND NEURODEGENERATION IN A 
ROTENONE-INDUCED RAT MODEL OF PARKINSON'S DISEASE. L Darbinyan, L 
Hambardzumyan, L Manukyan, M Danielyan, K Karapetyan, V Sarkisian, K Nebogova, R 
Avetisyan, M Grigoryan, P Bezrukavaia, L Mkrtchyan, L Ohanyan, K Simonyan, 
Sensorimotor Integration Lab, Neuroendocrine Relationships Lab, Histochemistry and 
Morphology Lab, Central Nervous System Physiology Lab, Toxinology and Molecular 
Systematics Lab, LA Orbeli Institute of Physiology, Armenian State Institute of Physical 
Culture and Sport, Yerevan, Armenia. Parkinson’s disease (PD) is a progressive 
neurodegenerative disorder characterized by degeneration of dopaminergic neurons, 
leading to motor impairments (bradykinesia, rigidity, tremor) and non-motor symptoms 
(cognitive decline, psychiatric disturbances). This study investigated the neuroprotective 
effects of curcumin in a rotenone-induced PD rat model. Male albino rats received daily 
intraperitoneal injections of rotenone (2 mg/kg) and/or curcumin (200 mg/kg) for 9 weeks. 
Behavioral assessments revealed that curcumin treatment significantly improved motor 
function, reducing catalepsy duration and increasing rearing frequency in cylinder tests. 
Histological analysis showed that curcumin preserved neuronal density in both 
hippocampal and pedunculopontine nucleus (PPN) regions. Electrophysiological 
recordings showed that curcumin modulated hippocampal responses to PPN high-
frequency stimulation (100 Hz). These results suggest that curcumin exerts multimodal 
neuroprotection by preserving neuronal integrity and stabilizing hippocampal-PPN 
circuitry. While our findings highlight curcumin’s therapeutic potential, further studies 
quantifying synaptic markers and direct LTP measurements are needed to fully elucidate 
its effects on synaptic plasticity. 
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OXYTOCIN-INDUCED MODULATION OF SPONTANEOUS ELECTRICAL ACTIVITY IN 
RHYTHMOGENIC AREAS OF THE RAT MYOMETRIUM. NG Hunanyan, KV Kazaryan, 
MA Danielyan, RG Chibukhchyan, HH Mkrtchyan, YY Trofimova, AV Mkrtchyan, TA 
Piliposyan, LA Orbeli Institute of Physiology NAS RA, Yerevan, Armenia. INTRODUCTION: 
The uterine muscular layer (myometrium) exhibits a distinct sensitivity to oxytocin, a 
hormone that plays a central role in the regulation of contractile activity during parturition by 
modulating excitation patterns. Investigation of asymmetry in the electrophysiological 
properties of the rhythmogenic areas may elucidate interactions among them that ensure 
coordinated contractions. AIM: To characterize oxytocin-induced changes in spontaneous 
activity using combined electrophysiological and morphofunctional approaches. 
METHODS: Experiments were performed on rats anesthetized with Nembutal (40–45 
mg/kg, intraperitoneally) under in situ conditions. Simultaneous recordings of spontaneous 
electrical activity were obtained from the left and right ovarian and cervical horn areas, as 
well as from the uterine corpus, using bipolar silver electrodes. Electrical activity was 
recorded with an 8-channel device developed at the L.A. Orbeli Institute of Physiology for 
the assessment of smooth muscle electrical activity (Sarkisyan et al., 2014). The signal 
registration program was developed by using National Instruments (NI) Lab View BMTK 
(Biomedical Toolkit). Oxytocin was administered at a dose of 10⁻¹ µg/kg, and recordings 
were performed immediately after injection for 20 min. The following parameters of 
spontaneous action potentials were analyzed: A – amplitude, V – mean rise-rate, T/2 – rise-
time (action potential duration of upgoing phase) and t – half-width (action potential duration 
forming the upper half of its amplitude) of spikes, as well as D – total duration of bursts in 1 
min and F – spike generation frequency. To assess the morphofunctional properties of the 
rat uterine horns, a histochemical method was used to detect calcium ions (Ca2+)-dependent 
acid phosphatase activity, which had been developed based on the Homori method 
(Meliksetyan, 2007). RESULTS AND DISCUSSION: Electrophysiological Findings: 
Comparative analysis of rhythmogenesis in the right and left oviducts under the influence 
of oxytocin revealed a pronounced and statistically significant increase in action potential 
parameters in the right ovarian horn area. Specifically, simultaneous increases were 
observed in amplitude (A), half-width (T/2), and duration of the active state (D) by 59.8%, 
60.8%, and 56.3%, respectively. The frequency of action potentials (F) increased more than 
threefold compared with control values. In contrast, the left ovarian horn area demonstrated 
a less pronounced increase in the corresponding electrophysiological parameters. The 
effects of oxytocin on the cervical horn areas and the uterine corpus differed from those 
observed in the ovarian horn areas. Under baseline conditions, these regions showed 
similar electrophysiological characteristics, and oxytocin affected their electrical activity in a 
comparable, but less pronounced manner. Morphohistochemical Findings: In intact animals, 
morphohistochemical analysis revealed more intense staining of muscular structures in the 
left ovarian horn area, indicating a higher level of metabolic activity. In comparison, the 
muscular structures of the right ovarian horn area, the cervical horn areas, and the uterine 
corpus showed relatively uniform and moderate staining. Following oxytocin administration, 
increased smooth muscle cell activity was observed in both Fallopian tubes and in the 
uterine corpus, accompanied by enhanced metabolic activity relative to intact animals. The 
highest acid phosphatase enzymatic activity was detected in the right ovarian horn area. 
Hence, the present study demonstrates that oxytocin enhances both electrophysiological 
and enzymatic activity in all examined rhythmogenic areas. However, the most pronounced 
effects were observed in the right ovarian horn area. Under physiological conditions, the left 
oviduct exhibits higher baseline electrophysiological activity, resulting in stronger contractile 
responses compared with the right. Nevertheless, administration of oxytocin markedly 
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increased rhythmogenesis in the right ovarian horn area, indicating the presence of reserve 
functional capacities that can be recruited under hormonal stimulation. 
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