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Welcoming address by the Conference Chair

Dear colleagues and friends,

| am excited to soon welcome you to the International Stress Neuroscience Conference “NEUROSCIENCE WEEK-2025",
which we continuously hold in the beautiful city of Yerevan, Armenia. On behalf of the Conference Organizing Committee, |
extend my warmest greetings to all delegates from over 20 countries worldwide who will participate in this significant event,
demonstrating our collective commitment to advancing the field of neuroscience.

As we gather in this historic city, rich in culture and tradition, we are reminded of the profound connections between science
and society. Thirty years older than Rome, Yerevan - one of the oldest continuously inhabited cities in the world - serves as
a fitting backdrop for our discussions. Its vibrant history and resilience reflect the very themes we will explore — how stress
influences human behavior, cognition and health, and how we can develop effective strategies to mitigate its impact.

The traditional focus of this conference is particularly timely and relevant. Stress is a universal experience that affects
individuals across all demographics, with profound implications for mental and physical health. Chronic stress is linked to
multiple health issues, including anxiety, depression, cardiovascular diseases and cognitive decline. As researchers and
practitioners in the field, we have a responsibility to deepen our understanding of the neurobiological mechanisms underlying
brain disorders and to translate this knowledge into effective interventions.

During the conference, we will have the opportunity to hear from leading experts in the field, engage in daring and thought-
provoking discussions and share our own research findings. Our program is designed to foster collaboration and innovation,
with keynote presentations, symposia and poster sessions that cover a wide range of topics related to neuroscience and
biological psychiatry. From the molecular mechanisms of stress response to the societal implications of stress-related
disorders, for the 315t time since 1997, we aim to create an inclusive environment where diverse perspectives can be shared
and explored.

We would like express deep gratitude to our organizing committee and our partners who have worked diligently to make this
conference a reality. Hosted by COBRAIN Center of Yerevan State Medical University after Mkhitar Heratsi, and by LA Orbeli
Institute of Physiology in Armenia, the meeting is coordinated by the International Stress and Behavior Society (ISBS), and
supported by the School of Science of Xi’an Jiaotong-Liverpool University, Suzhou, China. Their dedication and hard work
have been instrumental in bringing together such a distinguished group of researchers and doctors. Several prominent
scholars and their legacy will also be remembered during the meeting.

So as we embark on this journey together, | encourage everyone to engage actively in the discussions and activities planned.
Take this opportunity to ask questions, share your experiences, and connect with fellow scientists. The relationships we build
here can lead to fruitful collaborations and innovative research that will advance our understanding of stress and its effects
on the brain.

Please note that our meeting will be held consecutively in two different locations. Days 1-3 of the meeting (May 16-18, 2025)
will be held at COBRAIN Center of Yerevan Medical State University, and the final Day 4 (May 19, 2025) will traditionally be
hosted by the renowned LA Orbeli Institute of Physiology.

In addition to academic pursuits, we also invite you to take some time to explore the beauty and culture of Armenia. From
the breathtaking landscapes of the Caucasus Mountains to excellent museums of Yerevan to the rich history of ancient
monasteries, there is much to discover in this country. | hope you will find moments of inspiration and reflection during your
stay, as these experiences can enrich our work and broaden our perspectives.

May our time together in Yerevan be filled with stimulating conversations, innovative ideas, lasting connections and novel
experiences. Let us embark on this exciting journey together on the Train of Science, united in our mission to advance the
field of stress neuroscience. And moving full speed ahead, the Train of Science shall never stop.

See you in Yerevan soon!

b bt —

Allan V. Kalueff, PhD, DSci, MAE
Conference Chair and ISBS President
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FINAL PROGRAM

Day 1, May 16, 2025

Yerevan State Medical University
Address: 1 Heratsi Str. entrance, Yerevan 0025, Armenia

8.00-17.00 Conference registration

9.00-9.30 CONFERENCE WELCOMING REMARKS
AA Muradyan, YSMU Rector
AV Kalueff, ISBS President, Conference Chair
KB Yenkoyan, LOC Chair,
NM Ayvazyan, LOC Co-Chair

9.30-10.00 OPENING PLENARY LECTURE: STRESS MODELS TO MIMIC HUMAN
NEUROPATHOLOGIES: FACTS, ARTIFACTS, AND FUTURE PERSPECTIVES. T Strekalova, Department of
Pharmacology, University of Oxford, Oxford, UK

10.00-13.00  MIKHAI AGHAJANOV COBRAIN NEUROCHEMISTRY SYMPOSIUM
Chair: KB Yenkoyan

10.00-10.05  INTRODUCTION: PROFESSOR MIKHAIL AGHAJAHOV (1939-
2024)

10.05-10.30 SEROTONIN RECEPTORS: NEW HOPE IN TREATMENT OF
DEMENTIA? E Ponimaskin, Hannover Medical School, Cellular
Neurophysiology, Hannover, Germany

10.30-10.50 TRANSIENT RECEPTOR POTENTIAL ANKYRIN 1 ION
CHANNEL MAY MODULATE THE ELECTRIC FOOT SHOCK-INDUCED
ACUTE STRESS RESPONSES IN MICE. J Konkoly, P Kumar, V Kormos, M
Gude, B Gaszner, D Zelena, E Pintér, Institute of Pharmacology and
Pharmacotherapy, Institute of Anatomy, Institute of Physiology, Medical School,
University of Pecs, Pecs, Hungary

10.50-11.10 COBRAIN PLENARY TALK: PRESENILE DEMENTIA AND COGNITIVE DEFICITS IN THE
POST-COVID ARMENIAN POPULATION. KB Yenkoyan, YM Hovhannisyan, HE Yeritsyan, GM Hakobjanyan,
GS Petrosyan, HA Harutyunyan, Neuroscience Laboratory, COBRAIN Center, Yerevan State Medical University
after Mkhitar Heratsi, Yerevan, Armenia

11.10-11.30 CHANGES IN THE CONTENT OF MONOAMINES IN THE BRAIN OF DAT-KO RATS IN
ONTOGENESIS. VO Burdinskaya, ED Kulikova, DS Traktirov, VM Klimenko, St. Petersburg State Technological
Institute (Technical University), Institute of Experimental Medicine, St. Petersburg, Russia

11.30-12.00 Coffee break

12.00-12.20 THE WAG/RIJ RAT MODEL OF DEPRESSION COMORBID WITH ABSENCE EPILEPSY:
FACE, CONSTRUCT, AND PREDICTIVE VALIDITY OF THE MODEL. KYu Sarkisova, Institute of Higher
Nervous Activity and Neurophysiology RAS, Moscow, Russia

12.20-12.40 THE ROLE OF STRIATAL-ENRICHED PROTEIN TYROSINE PHOSPHATASE STEP IN THE
REACTION TO ACUTE IMMOBILIZATION STRESS IN RODENTS. VS Moskaliuk, EA Kulikova, PD Pravikova,
ES Yegorov, DV Bazovkina, Institute of cytology and genetics SB RAS, Novosibirsk, Russia
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12.40-13.00 MECHANISMS OF APOPTOSIS AND GLIOSIS IN THE BRAIN OF KRUSHINSKY-
MOLODKINA RATS DURING EXPERIMENTAL EPILEPSY AND THEIR PHARMACOLOGICAL
CORRECTION. ED Bazhanova, Sechenov Institute of Evolutionary Physiology and Biochemistry RAS, St.
Petersburg, Russia

13.00-14.00 Lunch break (free time)

14.00-14.30 COBRAIN LECTURE: NOVEL APPROACH TO ANTIDEPRESSANT IDENTIFICATION, J
Jaworski, M Mlostek, L Majewski, D Komorowski, M Urbanska, International Institute of Molecular and Cell
Biology, Nencki Institute, Warsaw, Poland; COBRAIN Center, Yerevan State Medical University, Yerevan,
Armenia

14.30-18.20 NEUROMOLECULAR SCIENCE SYMPOSIUM DEDICATED TO THE 100TH ANNIVERSARY
OF PROFESSOR GABRIEL KHACHATRYAN
Chairs: KB Yenkoyan, J Jaworski

14.30-14.55  INTRODUCTION (BY PROF AA MURADYAN) AND DOCUMENTARY FILM (RUS/EN) ABOUT
LIFE AND LEGACY OF A RENOWNED NEUROCHEMIST PROFESSOR GABRIEL KHACHATRYAN (1924-
1997)

1455-15.10 COBRAIN TALK: CHANGES IN BEHAVIOR AND BRAIN
MORPHOFUNCTIONAL CHARACTERISTICS IN A RAT PROPIONATE-
INDUCED MODEL OF ASD. ML Mirumyan, AS Grigoryan, MH Danielyan, VA
Chavusyan, KB Yenkoyan, Neuroscience Laboratory, COBRAIN Center,
Yerevan State Medical University after Mkhitar Heratsi, Yerevan, Armenia

15.10-15.30 BRIDGING DEPRESSION AND SCHIZOPHRENIA: THE
VASOPRESSIN CONNECTION IN RAT STUDIES. D Zelena, R Varga, A
Kovacs, E Szabd, Institute of Physiology, Medical School, University of Pécs,
Centre for Neuroscience, Szentagothai Research Centre, Pécs, Hungary

15.30-15.50 PSYCHONEUROMODULATING EFFECT OF M2
MACROPHAGE-DERIVED SOLUBLE FACTORS IN THE MODEL OF
STRESS-INDUCED DEPRESSION. EV Markova, IV Savkin, EV Serenko, MA
Knyazheva, OS Anikeeva, EYa Shevela, TG Amstislavskaya, ER Chernych, Research Institute of Fundamental
and Clinical Immunology, Novosibirsk, Russia

15.50-16.15 LYNX1 IS A POSITIVE MODULATOR OF CHOLINERGIC SYSTEM IN THE BRAIN. EN
Lyukmanova, ML Bychkov, MA Shulepko, DS Kulbatsky, ZO Shenkarev, MP Kirpichnikov, Faculty of Biology,
MSU-BIT Shenzhen University, Shenzhen, China; Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry
RAS, Lomonosov Moscow State University, Moscow, Russia

16.15-16.40 Coffee break

16.40-17.00 COMPREHENSIVE PROFILING OF ALZHEIMER'S DISEASE IN KAZAKHSTAN: CLINICAL,
GENETIC, AND MICROBIOME INSIGHTS. S Askarova, A Kaiyrlykyzy, G Zholdasbekova, D Alzhanova, S
Kozhakhmetov, A Kushugulova, Center for Life Sciences, National Laboratory Astana, Nazarbayev University,
Department of Neurology, Medical University Astana, Astana, Faculty of Medicine and Healthcare, al-Farabi
Kazakh National University, Almaty, Medical University Karaganda, Karaganda, Kazakhstan

17.00-17.20 NOS1AP AGGREGATION AND ITS POTENTIAL ASSOCIATION WITH THE DEVELOPMENT
OF SYNUCLEINOPATHIES. SA Bondarev, AB Matiiv, TM Rogoza, IA Razgovorova, Ml Zhdanova, NP
Trubitsina, AA Zudilova, SE Moskalenko, LG Danilov, AG Markov, GA Zhouravleva, St. Petersburg State
University, St. Petersburg, Russia

17.20-17.35 COBRAIN TALK: THE INVOLVEMENT OF BONE MARROW-DERIVED MONOCYTES IN
SURVIVAL OF AD-MODELED RAT BRAIN IN VITRO. GA Karapetyan, AKh Khamperyan, KS Fereshetyan, HA
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Harutyunyan, KB Yenkoyan, Neuroscience Laboratory, COBRAIN Center, Yerevan State Medical University
after Mkhitar Heratsi, Yerevan, Armenia

17.35-17.50 ELECTROPHYSIOLOGICAL CHARACTERIZATION OF HUMAN iPSC-DERIVED NEURONAL
NETWORKS. A Hakobyan, S Galinski, M Rossner, V Scheuss, Neurophysiology Group, Psychiatry Department,
University of Munich, Graduate School of Systemic Neurosciences, LMU BioCenter, Molecular Neurobiology,
Psychiatry Department, University of Munich, Munich, Department of Animal Physiology, RPTU University
Kaiserslautern-Landau, Germany

17.50-18.20 ASSESSMENT OF THE INFLUENCE OF FRACTIONATED X-RAY IRRADIATION AND
IMMOBILIZATION ON THE BEHAVIOR OF MALE AND FEMALE C57BL/6 MICE. AM Kadukova, NN Veyalkina,
IA Cheshik, Institute of Radiobiology NAS RB, Republican Scientific and Practical Center for Radiation Medicine
and Human Ecology, Gomel, Belarus

18.30-20.00  YSMU/COBRAIN Welcoming reception

18.30-20.00 Art Meets Science Exhibition

Day 2, May 17, 2025

Yerevan State Medical University
Address: 1 Heratsi Str. entrance, Yerevan 0025, Armenia

9.30-17.00 Conference registration

9.45-10.15 PLENARY LECTURE: CARBON NANOTUBES IN TRANSLATIONAL ASTROGLIOLOGY. V
Parpura, International Translational Neuroscience Research Institute, Zhejiang Chinese Medical University,
Hangzhou, China

10.15-10.30 ISN PRESENTATION: THE INTERNATIONAL SOCIETY FOR NEUROCHEMISTRY -
BUILDING A GLOBAL RESEARCH COMMUNITY. V Parpura, ISN Treasurer-Elect, International Translational
Neuroscience Research Institute, Zhejiang Chinese Medical University, Hangzhou, China

10.30-11.00 IMPACT OF THE METABOLIC ENERGY SOURCES ON HEALTHY AND CANCEROUS
ASTROCYTES. V Montana, V Parpura, International Translational Neuroscience Research Institute, Zhejiang
Chinese Medical University, Hangzhou, China

11.00-16.10 ZOFIA ZUKOWSKA TRANSLATIONAL NEUROSCIENCE SYMPOSIUM
Chair: AV Kalueff

11.00-11.05 INTRODUCTION: PROFESSOR ZOFIA ZUKOWSKA (1949-
2012)

11.05-11.30 NEURAL CORRELATES OF EMOTIONAL PROCESSING IN
MAJOR DEPRESSION BEFORE AND AFTER STANDARD
PHARMACOLOGICAL TREATMENT: AN MEG STUDY. V Poghosyan, F Al-
Mohammed, T Al-Otaibil, F Al-Dosary, King Fahad Medical City, Riyadh, Saudi
Arabia

11.30-12.00 THE NEWPOINT OF VIEW ON PTSD BIOLOGY: FOCUS ON
GENE NETWORKS DISORDERS. VE Tseilikman, OB Tseilikman, DV Tseilikman,
EV Burlakov, VA Shatilov, Higher Medical and Biological School, South Ural State
University, Faculty of Fundamental Medicine, Chelyabinsk State University,
Innovation for Children Inc, Chelyabinsk, Russia

12.00-12.20 Coffee break
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12.20-12.40  ANXIETY AND DEPRESSION-LIKE BEHAVIOR IN RATS WITH GENETIC PREDISPOSITION
TO ABSENCE EPILEPSY. E Sitnikova, Institute of the Higher Nervous Activity and Neurophysiology RAS,
Moscow, Russia

12.40-13.00 CHRONIC SOCIAL ISOLATION STRESS AND CROWDING IN RATS HAVE DIFFERENT
EFFECTS ON LEARNING AN OPERANT BEHAVIOR AND THE STATE OF THE HYPOTHALAMO-
HYPOPHYSEAL-ADRENOCORTICAL SYSTEM. VV Gavrilov, Institute of Psychology RAS, Moscow, Russia

13.00-13.20  INVESTIGATION OF BEHAVIOR AND GLUTAMATERGIC SYSTEM OF THE BRAIN IN RAT
STRAINS WITH CATATONIA. VS Plekanchuk, MA Ryazanova, Institute of Cytology and Genetics SB RAS,
Novosibirsk, Russia

13.20-13.40 VASOPRESSIN-INDUCED ANTI- AND PRONOCICEPTIVE EFFECTS, NEUROCHEMICAL
CHANGES IN THE BRAIN IN THE NORMAL CONDITIONS AND ACUTE PERIOD AFTER SUFFERING VITAL
STRESS IN RATS. AA Nikitina, SG Belokoskova, SG Tsikunov, Institute of Experimental Medicine, St.
Petersburg, Russia

13.40-14.00 NEUROENDOCRINE AXES UNDER CONSTANT LIGHTING. ND Goncharova, Kurchatov
Complex of Medical Primatology of the National Research Center Kurchatov Institute, Sochi, Russia

14.00-15.00 Lunch break (free time)

15.00-15.30 PLENARY LECTURE: WHY DO BONE MARROW-DERIVED STROMAL CELLS IMPROVE
NEUROLOGICAL CONDITIONS? JPJM de Munter, T Strekalova, Neuroplast BV, Maastricht University,
Maastricht, Netherlands

15.30-15.50  INVESTIGATING THE ROLE OF TRANSIENT RECEPTOR POTENTIAL ANKYRIN 1 ION
CHANNEL (TRPA1) IN NEURODEGENERATION USING EDINGER- WESTPHAL AREA(EWCP) SPECIFIC
CONDITIONAL TRPA1 KO MICE. E Pintér, P Prokay, J Konkoly, A Al-Omari, B Gaszner, D Zelena, V Kormos,
Department of Pharmacology, Anatomy and Physiology, University of Pécs, Medical School, Pecs, Hungary

15.50-16.10  GENES VOTE FOR REST. UNDERESTIMATED ROLE OF REST AFTER EXERCISE IN THE
BENEFITS OF PHYSICAL ACTIVITY. VE Dyakonova, JM Rozenberg, DV Boguslavsky, IA Chistopolsky, IS
Zakharov, Koltzov Institute of Developmental Biology RAS, Moscow, Russia

16.10-16.20 INTRODUCTION: THE INTERNATIONAL STRESS AND BEHAVIOR SOCIETY (ISBS)

16.20-16.40 ISBS ONLINE LECTURE: UNCERTAINTY OR DOUBT AS A FACTOR OF STRESS. Ph
Fauquet-Alekhine, JAK Erskine, Group INTRA robotics, France; SEBE-Lab-Behavioural & Psychological
Science, LSE, St George’s, University of London, London, UK

16.40-17.00 Coffee break
17.00-19.00 POSTER SESSION |

SEX DIFFERENCES IN COPING STRATEGIES UNDER ACUTE STRESS: ANALYSIS OF BEHAVIORAL
RESPONSES IN THE ACTIVE AVOIDANCE TEST. M Pupikina, E Sitnikova, Institute of Higher Nervous Activity
and Neurophysiology RAS, Moscow, Russia

NEUROCHEMICAL AND ENDOCRINE CORRELATES OF BEHAVIORAL DISORDERS IN CHRONIC
PREDATORY STRESS IN ZEBRAFISH. AR Mustafayeva, OB Tseylikman, IA Buksha, IA Lipatov, AE Epitashvili,
AK Shonina, MV Shamshurin, ER Tepikina, MS Zhukov, VA Shatilov, VE Tseylikman, MA Grabchuk, Zelman
Faculty of Medicine and Psychology, Novosibirsk State University, Novosibirsk, Faculty of Fundamental
Medicine, Chelyabinsk State University, Chelyabinsk, Russia

NEUROMORPHOLOGICAL FEATURES INDUCED BY PROLONGED CHRONIC UNPREDICTABLE STRESS
IN Q31L MICE MODEL OF AFFECTIVE DISORDERS. TG Amstislavskaya, SV Shvetsova, KV Smirnova, LP
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Smirnova, Scientific Research Institute of Neurosciences and Medicine, Novosibirsk State University,
Novosibirsk, Research Institute of Mental Health, Tomsk National Research Medical Center, Tomsk, Russia

ABILITY OF MONOTERPENOID DIOL TO RESTORE NEURONAL REPRESENTATION IN ZEBRAFISH IN
MPTP-INDUCED MODEL OF PARKINSON'S DISEASE. EA Timofeeva, Xixin Bao, OV Ardashov, KP Volcho,
MA Tikhonova, AV Kalueff, TG Amstislavskaya, Novosibirsk State University, Novosibirsk, Russia, Scientific
Research Institute of Neurosciences and Medicine, Vorozhtsov Novosibirsk Institute of Organic Chemistry,
Novosibirsk, Russia; Department of Biosciences and Bioinformatics, School of Science, Xi'an Jiaotong-Liverpool
University, Suzhou, China

PLACE-OBJECT RECOGNITION LEARNING IN DOPAMINE TRANSPORTER DEFICIENT RATS. AD
Belskaya, NP Kurzina, AA Gromova, AB Volnona, RR Gainetdinov, Institute of Translational Biomedicine,
Faculty of Biology, St. Petersburg State University, St. Petersburg, Russia

DELAYED EFFECTS OF EARLY LIFE INFLAMMATION IN THE HIPPOCAMPUS OF ADOLESCENT MALE
MICE WITH AUTISM-LIKE PHENOTYPE. MM Kolesnikova, KA Ayriyants, EV Mezhlumyan, UA Ryabushkina,
NP Bondar, Novosibirsk State University, Novosibirsk, Institute of Cytology and Genetics SB RAS, Novosibirsk,
Russia

SYNAPTIC CHANGES IN MICE LACKING ALPHA- AND GAMMA-SYNUCLEINS. AM Krayushkina, AA
Khizeva, TA lvanova, KD Chaprov, Institute of Physiologically Active Compounds at Federal Research Center
of Problems of Chemical Physics and Medicinal Chemistry RAS, Chernogolovka, Russia

CARDIAC CORRELATES OF NEURODEGENERATIVE CHANGES IN RATS IN THE FORMATION OF
PARKINSON'S AND ALZHEIMER'S DISEASES. RSh Sargsyan, GG Karamyan, AM Manukyan, VR Sargsyan,
LG Simonyan, HL Kostanyan, LH Misakyan, AA Andriasyan, Laboratory of Integrative Biology, Orbeli Institute
of Physiology NAS RA, Yerevan, Armenia

DIAGNOSIS OF THE RECOVERY PERIOD OF PERINATAL DAMAGE TO THE CENTRAL NERVOUS
SYSTEM IN CHILDREN OF THE FIRST YEAR OF LIFE WITH PYRAMIDAL INSUFFICIENCY USING
ARTIFICIAL INTELLIGENCE. Al Piyanzin, EV Zhdanova, DN Kataev, Altai State University, Barnaul, Russia

MODELING AND APPROXIMATION OF BEHAVIORAL STRATEGIES IN REPETITIVE STRESS-INDUCED
COGNITIVE TASKS IN RATS. | Lazarenko, M Pupikina, E Sitnikova, Institute of Higher Nervous Activity and
Neurophysiology RAS, Moscow, Russia

HOW DO HUMAN LYPD6 AND LYPD6B PROTEINS MODULATE COGNITION, ANXIETY, AND AUTISM-
RELATED FEATURES? AB Isaev, ML Bychkov, DS Kulbatskii, AA Andreev-Andrievskiy, MP Kirpichnikov, EN
Lyukmanova, Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry RAS, Moscow Center for Advanced
Studies, Lomonosov Moscow State University, Institute for Biomedical Problems RAS, Moscow, Russia;
Shenzhen MSU-BIT University, Shenzhen, China

THE EFFECTS OF HERICIUM ERINACEUS ON A PHARMACOLOGICAL MOUSE MODEL OF ALZHEIMER’S
DISEASE. ME Balashova, YA Gulyaeva, SL Khatsko, Ural Federal University, Ekaterinburg, Russia

SYNUCLEINS REGULATE GLUCOSE TOLERANCE AND INSULIN ACTION. OA Morozova, NE Pukaeva, IS
Sukhanova, AA Khizeva, KD Chaprov, Institute of Physiologically Active Compounds at Federal Research
Center of Problems of Chemical Physics and Medicinal Chemistry RAS, Chernogolovka, Russia

THE INFLUENCE OF GUT MICROBIOME (ANTIBIOTICS AND PROBIOTICS) ON POSTTRAUMATIC
STRESS DISORDER-LIKE BEHAVIOR IN MALE MICE. P Kumar, K Mintal, E Szabd, D Zelena, Institute of
Physiology, Medical School, Centre for Neuroscience, Szentdgothai Research Centre, University of Pécs, Pécs,
Hungary

THE EFFECT OF MOLIXAN ON SYNAPTIC PROCESSES IN HIPPOCAMPAL NEURONS ACTIVATED BY

THE ENTORHINAL CORTEX IN A MODEL OF ACUTE SEVERE ETHANOL INTOXICATION. MH Danielyan,
KV Karapetyan, AM Markosyan, Avetisyan ZA, MV Poghosyan, JS Sarkissian, Laboratory of Histochemistry and
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Morphology, Laboratory of CNS Functions Compensation Physiology, LA Orbeli Institute of Physiology NAS RA,
Yerevan, Armenia

THE IMPACT OF EARLY LIFE EXPERIENCES ON INHIBITORY CONTROL AND WORKING MEMORY. EA
Dydenkova, OA Ivanova, Herzen State Pedagogical University, St. Petersburg, Voronezh State University,
Voronezh, Russia

MOUSE BEHAVIOR IN A PHARMACOLOGICAL MODEL OF AUTISM SPECTRUM DISORDER. YA Gulyaeva,
ME Balashova, NA Salimova, AV Zhdanov, SL Khatsko, AV Kalueff, Ural Federal University, Ekaterinburg,
Institute of Translational Biomedicine, St. Petersburg, Russia; Suzhou Municipal Key Laboratory of Neurobiology
and Cell Signaling, Department of Biosciences and Bioinformatics, School of Science, Xi'an Jiaotong-Liverpool
University, Suzhou, China

DAT mRNA IS CO-EXPRESSED WITH OTHER GENES INVOLVED IN THE DOPAMINE SIGNALLING IN THE
SUBSTANTIA NIGRA. AN Vaganova, ZS Fesenko, AB Volnova, RR Gainetdinov, Institute of Translational
Biomedicine, St. Petersburg State University, Saint Petersburg, Russia

GENERATION AND CHARACTERIZATION OF A COMT-DEFICIENT MOUSE MODEL FOR BEHAVIORAL
AND PHARMACOLOGICAL RESEARCH. PS Luganskaya, Il Akhmarov, AV Chirinskaite, OA Kirillov, DA
Kandina, JV Sopova, El Leonova, St. Petersburg State University, St. Petersburg, Russia

PHENOTHIAZINE NEUROLEPTICS PREVENT THE STIMULATORY EFFECT OF IMMUNOMODULATOR
GLUTOXIM ON Na+ TRANSPORT IN FROG SKIN EPITHELIUM. AV Melnitskaya, ZI Krutetskaya, VI Badulina,
VG Antonov, St. Petersburg State University, St. Petersburg State Pediatric Medical University, St. Petersburg,
Russia

CELLULAR MODELING OF AUTISM SPECTRUM DISORDER: IN VITRO ASSESSMENT OF DEVELOPMENT
AND SYNAPTOGENESIS IN PRIMARY NEURONAL AND GLIAL CELLS EXPOSED TO VALPROIC ACID. EV
Sahakyan, KS Fereshetyan, KB Yenkoyan, Neuroscience Laboratory, COBRAIN Center, Yerevan State
Medical University after Mkhitar Heratsi, Yerevan, Armenia

Day 3, May 18, 2025

Yerevan State Medical University
Address: 1 Heratsi Str. entrance, Yerevan 0025, Armenia

9.30-17.00 Conference registration

10.00-10.20 RUNNING RHYTHMOGRAM: A NOVEL METHOD FOR AUTOMATIC DIFFERENTIATION OF
RHYTHMIC EPILEPTIFORM EVENTS FROM ARTIFACTS. A Sargsyan, HG Galstyan, AV Sargsyan, AA
loannides, PM Casillas-Espinosa, G van Luijtelaar, T O'Brien, Orbeli Institute of Physiology NASRA, Yerevan,
Armenia; AAI Scientific Cultural Services Ltd., Nicosia, Cyprus; University of Melbourne, Parkville, Monash
University, Alfred Hospital, Melbourne, Australia; Radboud University, Nijmegen, Netherlands

10.20-10.40 NEUROPHYSIOLOGICAL PREDICTORS OF THE INFLUENCE OF SPELEOCLIMATE ON
THE BODY OF A HEALTHY ADULT. VA Semiletova, NN Burdenko Voronezh State Medical University,
Voronezh, Russia

10.40-11.00 THE IMPACT OF EMOTIONS ON ATTENTION AND INHIBITORY CONTROL IN INDIVIDUALS
WITH OBSESSIVE-COMPULSIVE DISORDER: COMBINED EVENT-RELATED POTENTIAL AND EYE-
TRACKING DATA. K Liaukovich, G Khayrullina, E Panfilova, O Martynova, Institute of Higher Nervous Activity
and Neurophysiology RAS, Federal Scientific Center for Psychological and Interdisciplinary Research, Centre
for Cognition and Decision-Making, National Research University Higher School of Economics, Moscow, Russia
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11.00-13.40 “PSYCHOPHYSIOLOGY OF A CHILD IN A MODERN FAMILY” SYMPOSIUM
Chair: El Nikolaeva, Discussant: MA Lebedev

11.00-11.10 GENERAL INTRODUCTION. EI Nikolaeva, NV Sutormina, Herzen State Pedagogical
University, St. Petersburg, Russia

11.10-11.30 THE IMPORTANCE OF CERVICAL VESTIBULAR EVOKED MYOGENIC POTENTIALS
(CVEMPS) IN THE EARLY DETECTION OF RISK GROUPS FOR DEVELOPMENTAL DISORDERS IN
CHILDREN. VL Efimova, AL Khasnutdinova, NO Nikolaeva, EA Timofeeva, Herzen State Pedagogical
University, St. Petersburg, Russia

11.30-11.50 FAMILY FACTORS IN PRESCHOOLERS USE OF DIGITAL DEVICES. IA Kalabina, Herzen
State Pedagogical University, St. Petersburg, Russia

11.50-12.20 Coffee break

12.20-12.40  THE SPECIFICITY OF CONNECTIVITY ON EEG IN CHILDREN BEFORE AND AFTER
PLAYING IN DIGITAL SPACE. EI Nikolaeva, NV Sutormina, Herzen State Pedagogical University, St.
Petersburg, Russia

14.40-13.00 EXECUTIVE FUNCTIONS OF CHILDREN WITH INTELLECTUAL DISABILITIES. EB
Dunaevskaya, Herzen State Pedagogical University of Russia, St. Petersburg, Russia

13.00-13.20 ASSOCIATION OF COGNITIVE OUTCOMES WITH CHARACTERISTICS OF BRAIN LESION
IN CHILDREN AFTER ARTERIAL ISCHEMIC STROKE. Kl Kunnikova, YUE Leushina, PK Us, EV Korotkova, Al
Kotuysov, OA Lvova, Ural Federal University, Ekaterinburg, Russia

13.20-13.40 SELF-ESTEEM IN FIRST-GRADE CHILDREN IN CONNECTION WITH UPBRINGING
METHODS IN THEIR FAMILIES. SA Burkova, Herzen State Pedagogical University, St. Petersburg, Russia

13.40-14.00 @ GENERAL DISCUSSION. MA Lebedev, Lomonosov Moscow State University, Moscow, Russia
14.00-15.20 Lunch break (free time)

15.20-17.10 HUMAN NEUROSCIENCE ISBS SYMPOSIUM
Chairs: El Nikolaeva, AV Kalueff

15.20-15.40 WINDOW SIZE AND DESK POSITION PREFERENCES IN A STUDY ROOM AND THEIR
CORRELATIONS WITH PERSONALITY. W Wang, S Mihanyar, BS Matusiak, Department of Psychology, and
Department of Architecture and Technology, Norwegian University of Science and Technology, Trondheim,
Norway

15.40-16.00 THE LANGUAGE ACQUISITION LEVEL IMPACTS THE PERFORMANCE ON AN AUDITORY
SEQUENCE LEARNING TASK: A PILOT STUDY. PV Shlepnev, OV Sapunova, VV Tolchennikova, Research
Institute of Brain Development and Peak Performance of People’s Friendship University of Russia, Moscow,
Russia

16.00-16.15 NONLINEAR PARAMETERS OF THE RESTING STATE HEART RHYTHM AS RELIABLE
INDICATORS OF CHILDREN DEVELOPMENT IN NORMAL AND STRESSED CONDITIONS. AV Kovaleva,
EN Likhomanova, EN Panova, OV Shevaldova, EA Kriklenko, Federal Research Center for Innovator and
Emerging Biomedical and Pharmaceutical Technologies, Research Institute for Brain Development and Peak
Performance, RUDN University, Dmitry Rogachev Research Center of Pediatric Hematology, Oncology and
Immunology, Rehabilitation Center “Russkoe Pole”, Moscow, Russia

16.15-16.30 BIOFEEDBACK TRAINING EFFECT ON AUTONOMIC REGULATION AND MOTOR
CONTROL IN MARTIAL ARTS ATHLETES. NG Toloraya, AV Kovaleva, EA Kriklenko, IN Mandych, AM
Andreeva, IA Belousov, Russian University of Sport GTSOLIFK, Federal Research Center for Innovator and
Emerging Biomedical and Pharmaceutical Technologies, Moscow, Russia
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16.30-16.50 Coffee break

16.50-17.10 CREATING A NEW MODEL OF EXOPROSTHESIS TO OVERCOME POSTOPERATIVE
STRESS AFTER MUSCLE TRANSPLANTATION SURGERY IN CHILDREN. E Blagovechtchenski, Centre for
Cognition and Decision making, Institute for Cognitive Neuroscience, HSE University, Moscow, Russia

17.10-17.40  ISBS/ZNRC LECTURE: ZEBRAFISH MODELS OF BRAIN DISORDERS AND ARTIFICAL
INTELLIGENCE. AV Kalueff, AM Stewart, International Stress and Behavior Society (ISBS), International
Zebrafish Neuroscience Consortium (ZNRC), New Orleans, USA; Suzhou Municipal Key Laboratory of
Neurobiology and Cell Signaling, Department of Biosciences and Bioinformatics, School of Science, Xi'an
Jiaotong-Liverpool University, Suzhou, China

Day 4, May 19, 2025

LA Orbeli Institute of Physiology
Address: 22 Orbeli Brothers Str., Yerevan 0028, Armenia

9.00-17.00 Conference registration

9.20-10.50 XJTLU ALTERNATIVE MODELS IN NEUROSCIENCE SYMPOSIUM
Chairs: TG Amstislavskaya, AS Khachunts, AV Kalueff

9.20-9.30 XI'AN-JIAOTONG-LIVERPOOL UNIVERSITY (XJTLU) AS A GLOBAL LEADER OF
BIOMEDICAL RESEARCH AND EDUCATION

9.30-9.50 TRANSCRIPTOMIC ANALYSIS OF ZEBRAFISH TELENCEPHALON AFTER LASER-
INDUCED TRAUMATIC BRAIN INJURY: NEUROINFLAMMATION AND PROGRAMMED CELL DEATH
DEVELOPMENT. TG Amstislavskaya, MA Kleshchev, EV Nekhoroshev, Shenghao Wang, M Kabilov, MA
Tikhonova, AV Kalueff, Scientific Research Institute of Neurosciences and Medicine, Novosibirsk State
University, Institute of Chemical Biology and Fundamental Medicine SBRAS, Novosibirsk, Russia; Suzhou
Municipal Key Laboratory of Neurobiology and Cell Signaling, Department of Biosciences and Bioinformatics,
School of Science, Xi'an Jiaotong-Liverpool University, Suzhou, China

9.50-10.10 INFORMATION POTENTIAL OF SFCO HYDROPHONS IN STUDYING THE LOCOMOTOR
ACTIVITY OF ZEBRAFISH. AS Khachunts, AR Sargsyan, NE Tadevosyan, AA Tumanian, GS Gevorgyan, SG
Gevorgyan, Orbeli Institute of Physiology NAS RA, Yerevan State University, Institute for Physical Research
NAS RA, Yerevan, Armenia

10.10-10.30 EFFECTS OF INTRACEREBROVENTRICULAR LPS ADMINISTRATION ON BEHAVIORAL,
NEUROCHEMICAL, AND NEUROMOLECULAR RESPONSES IN ADULT ZEBRAFISH. DS Galstyan, NP llyin,
AE Zolotova, NI Golushko, VN Tolkunova, D Saklakova, D Martynov, AV Kalueff, Institute of Translational
Biomedicine, St. Petersburg State University, Institute of Experimental Medicine, World Class Research Center
for Personalized Medicine, Almazov National Medical Research Centre, Ministry of Healthcare of Russian
Federation, Peter the Great St. Petersburg Polytechnic University, Herzen State Pedagogical University, St.
Petersburg, Russia; Department of Biosciences and Bioinformatics, Suzhou Municipal Key Laboratory of
Neurobiology and Cell Signaling, School of Science, Xi'an Jiaotong-Liverpool University, Suzhou, China

10.30-10.50 SOCIAL PSYCHOPHARMACOLOGY IN ZEBRAFISH. AV Kalueff, VN Perfilova, L Yang, M
Zhou, Y Bai, S He, X Xie, H Cai, Y Zhang, J Jiang, J Wang, Z Zhou, S Monti, M Rodrigues de la Cruz, K He, Y
Jia, Y Song, Y Liu, H Feng, C Zhao, J Cui, AM Stewart. Volgograd State Medical University, Volgograd, Russia;
Zebrafish Neuroscience Research Consortium (ZNRC), New Orleans, USA; Suzhou Municipal Key Laboratory
of Neurobiology and Cell Signaling, Department of Biosciences and Bioinformatics, School of Science, Xi'an
Jiaotong-Liverpool University, Suzhou, China; International Zebrafish Neuroscience Consortium (ZNRC), New
Orleans, USA

10.50-11.10 Coffee break
12
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11.10-14.40 LEON ORBELI INSTITUTE CNS PHYSIOLOGY SYMPOSIUM
Chair: NM Ayvazyan

11.10-11.20  INTRODUCTION: LEON ORBELI INSTITUTE OF PHYSIOLOGY. NM Ayvazyan, Orbeli Institute
of Physiology NAS RA, Yerevan, Armenia

11.20-11.40 RAT BEHAVIOR PATTERN RECOGNITION USING ACCELEROMETER DATA. DS Traktirov,
ED Kulikova, NS Pestereva, Institute of Experimental Medicine, St. Petersburg, Russia

11.40-12.00 METFORMIN AS A POTENTIAL TREATMENT FOR COGNITIVE IMPAIRMENT. ZM
Muruzheva, DA Obukhova, AV Vasilyeva, MN Karpenko, VM Klimenko, Institute of Experimental Medicine,
Leningrad Regional Clinical Hospital, St. Petersburg, Russia

12.00-12.20 PHENOTHIAZINE NEUROLEPTICS SUPPRESS Ca?* RESPONSES INDUCED BY
IMMUNOMODULATOR MOLIXAN IN PERITONEAL MACROPHAGES. LS Milenina, ZI Krutetskaya, VG
Antonov, NI Krutetskaya, St. Petersburg State University, St. Petersburg State Pediatric Medical University, St.
Petersburg, Russia

12.20-12.40  MODULATION OF TRPA1 CHANNEL BY SPIDER TOXINS. ZO Shenkarev, AD lvannikov, PA
Mironov, MA Shulepko, AV Kuznetsov, EA Zhivov, DS Kulbatsky, EN Lyukmanova, Shemyakin-Ovchinnikov
Institute of Bioorganic Chemistry RAS, Moscow, Russia; Faculty of Biology, MSU-BIT Shenzhen University,
Shenzhen, China

12.40-13.00 THE MITOPROTECTIVE EFFECT OF GLIAL PROGENITOR CELLS AND THEIR
EXTRACELLULAR VESICLES ON THE BEHAVIOR OF 5XFAD MICE. VO Nebogatikov, DI Salikhova, EV
Belousova, MO Shedenkova, AK Sudina, YaM Maksimov, ME Neganova, YuR Aleksandrova, MA Lapshina, EV
Bronovitsky, GV Maleev, DV Goldshtein, AA Ustyugov, Institute of Physiologically Active Compounds at Federal
Research Center of Problems of Chemical Physics and Medicinal Chemistry RAS, Chernogolovka, Russia

13.00-14.00 Lunch break (free time)

14.00-14.20 POTENTIAL ROLE OF DISC1- AND PDE4B-RELATED PROCESSES IN FEAR MEMORY
EXTINCTION IN MICE. ND Chizhova, KV Smirnova, TG Amstislavskaya, Scientific Research Institute of
Neurosciences and Medicine, Institute of Cytology and Genetics, Novosibirsk State University, Novosibirsk,
Russia

14.20-14.40 NOVEL NOS3-KO MICE AS A TOOL FOR DECIPHERING THE ROLE OF NITRIC OXIDE IN
ALZHEIMER’'S DISEASE PROGRESSION. AV Chirinskaite, Il Achmarov, OA Kirillov, DA Kandina, PS
Luganskaya, JV Sopova, El Leonova, St. Petersburg State University, St. Petersburg, Russia

14.40-17.00 POSTER SESSION I

16.00-16.30 Coffee break

DEXAMETHASONE DECREASES PHOSPHORYLATION OF GAP-43 IN THE HIPPOCAMPUS. VA Vilnikova,
TV Tiutiunnik, MN Karpenko, ZM Muruzheva, VM Klimenko, Laboratory of Neurochemistry, Institute of
Experimental Medicine, St. Petersburg, Russia

EARLY-LIFE INFLAMMATION EFFECTS ON BEHAVIOR AND GLIAL REACTIVITY IN MICE WITH AUTISM-
LIKE PHENOTYPE. EV Mezhlumyan, KA Ayriyants, UA Ryabushkina, MM Kolesnikova, NP Bondar,
Novosibirsk State University, Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
SPONTANEOUS EYE BLINK RATE AS AN INDICATOR OF IMPULSIVITY IN TIME AND RISK

PREFERENCES. N Meloyan, K Panidi. National Research University Higher School of Economics, Moscow,
Russia
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ANXIOLYTIC AND ANTIDEPRESSANT EFFECTS OF HUMULI FRUCTUS EXTRACT UNDER CHRONIC
UNPREDICTABLE STRESS IN ZEBRAFISH. VN Perfilova, LI Laschenova, GL Snigur, Volgograd State Medical
University, Volgograd, Russia

COMPARATIVE ANALYSIS OF THE ELECTROPHYSIOLOGICAL PROPERTIES OF THE DISTAL ZONE OF
THE URETER IN RATS. NG Hunanyan, KV Kazaryan, RG Chibukhchyan, HH Mkrtchyan, YY Trofimova, AV
Mkrtchyan, TA Piliposyan, Orbeli Institute of Physiology NAS RA, Yerevan, Armenia

CORRECTION OF IMPAIRMENTS IN VITAL FUNCTIONS OF THE ORGANISM USING PEPTIDE
PREPARATIONS CAUSED BY ACUTE, SEVERE ETHANOL INTOXICATION. AM Markosyan, KV Karapetyan,
KA Nebogova, LK Mkrtchyan, AA Mkrtchyan, NH Azizyan, IV Antonyan, MH Danielyan, Laboratory of
Histochemistry and Morphology, Distance Learning Center, Orbeli Institute of Physiology NAS RA, Yerevan,
Armenia

HAIRS BETTER THAN BLOOD: MEASURING STRESS WHEN THE ANIMALS ARE ABSENT. SV Naidenko,
GS Alekseeva, KA Volobueva, MD KIM, AS Fetisova, MN Erofeeva, Severtsov Institute of Ecology and Evolution,
Moscow, Russia

CHRONIC ADMINISTRATION OF FULLERENE (C60) OR FULLERENOL (C60(OH)24) AMELIORATES THE
HALLMARKS OF ALZHEIMER'S DISEASE IN APP/PS1 MOUSE MODEL. M Kuznetsova, K Sitdikova, K
Chaprov, A Gorlova, A Kassenova, S Askarova, T Strekalova, Sechenov First Moscow State Medical University,
Institute of General Pathology and Pathophysiology, Moscow, Institute of Physiologically Active Compounds
RAS, Chernogolovka, Russia; Astana National Laboratory, Nazarbayev University, Astana, Kazakhstan

THE EFFECT OF GLIBENCLAMIDE ON THE METABOLIC AND BEHAVIORAL CHARACTERISTICS OF RATS
IN A MODEL OF SCOPOLAMINE-INDUCED COGNITIVE IMPAIRMENT. DA Obukhova, ZM Muruzheva, MN
Karpenko, VM Klimenko, Laboratory of Neurochemistry, Institute of Experimental Medicine, St. Petersburg,
Russia

THE ROLE OF ATTENTION IN PROCESSING OF MEAN EMOTION IN FACE ENSEMBLES. EF Fedorova, DA
Koch, VV Kosonogov, Higher School of Economics, Moscow, Russia

RESEARCH OF FLUORESCENT LEVEL BY ZEBRAFISH LARVAE - A PILOT STUDY. EV Nikiforova, AV
Zhdanov, SL Khatsko, AV Kalueff, Ural Federal University, Yekaterinburg, Russia; Department of Biosciences
and Bioinformatics, Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling, School of Science,
Xi'an Jiaotong-Liverpool University, Suzhou, China

AUTOMATION OF THE TECHNOLOGY OF PROCESSING AND ANALYZING IMAGES OF BIOLOGICAL
OBJECTS. YV Panfilenko, AA Eroshkin, AV Zhdanov, SL Khatsko, AV Kalueff, Ural Federal University,
Yekaterinburg, Russia; Department of Biosciences and Bioinformatics, Suzhou Municipal Key Laboratory of
Neurobiology and Cell Signaling, School of Science, Xi’an Jiaotong-Liverpool University, Suzhou, China

STUDYING ORAL DYSKENESIAS USING A.l. IN ZEBRAFISH. S He, G Wang, L Yang, Y Bai, H Cai, M Zhou,
Y Zhang, X Xie, J Jiang, J Wang, Z Zhou, S Monti, M Rodrigues de la Cruz, K He, Y Jia, Y Song, Y Liu, H Feng,
J Cui, AV Kalueff, Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling, Department of
Biosciences and Bioinformatics, School of Science, School of Mathematics and Physics, Xi'an Jiaotong-Liverpool
University, Suzhou, China

EFFECTS OF MINOCYCLINE IN NEUROBEHAVIORAL MODELS IN ZEBRAFISH. L Yang, X Xie, M Zhou, Y
Bai, H Cai, Y Zhang, S He, J Jiang, J Wang, Z Zhou, S Monti, M Rodrigues de la Cruz, K He, Y Jia, Y Song, Y
Liu, H Feng, J Cui, AV Kalueff, Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling,
Department of Biosciences and Bioinformatics, School of Science, Xi'an Jiaotong-Liverpool University, Suzhou,
China

ASESSING NEUROBIOLOGICAL CONSECUENCES OF OIL SPILL EXPOSURE IN ADULT ZEBRAFISH. Y
Zhang, L Yang, Y Bai, M Zhou, X Xie, V Perfilova, S He, H Cai, J Jiang, J Wang, Z Zhou, S Monti, M Rodrigues
de la Cruz, K He, Y Jia, Y Song, J Cui, Y Liu, H Feng, AV Kalueff, Suzhou Municipal Key Laboratory of
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Neurobiology and Cell Signaling, Department of Biosciences and Bioinformatics, School of Science, Xi'an
Jiaotong-Liverpool University, Suzhou, China

CARDIAC CORRELATES OF NEURODEGENERATIVE CHANGES IN RATS IN THE FORMATION OF
PARKINSON'S AND ALZHEIMER'S DISEASES. RSh Sargsyan, GG Karamyan, AM Manukyan, VR Sargsyan,
LG Simonyan, HL Kostanyan, LH Misakyan, AA Andriasyan, Laboratory of Integrative Biology, Orbeli Institute
of Physiology NAS RA, Yerevan, Armenia

HIGH MORTALITY IN ZEBRAFISH EXPOSED TO CHRONIC STRESS AND 5-% ACETIC ACID: MITIGATING
EFFECTS OF MORPHINE AND DICLOFENAC. FV Costa, L Ferreira, J Canzian, AV Kalueff, DB Rosemberg,
CD Bonan, Graduate Program in Cellular and Molecular Biology, Laboratory of Neurochemistry and
Psychopharmacology, School of Health and Life Sciences, Postgraduate Program in Medicine and Health
Sciences, School of Medicine, Pontifical Catholic University of Rio Grande Do Sul, Porto Alegre, Laboratory of
Experimental Neuropsychobiology, Department of Biochemistry and Molecular Biology, Natural and Exact
Sciences Center, Graduate Program in Biological Sciences: Toxicological Biochemistry, Federal University of
Santa Maria, Santa Maria, Brazil; Department of Biosciences and Bioinformatics, Suzhou Municipal Key
Laboratory of Neurobiology and Cell Signaling, School of Science, Xi’an Jiaotong-Liverpool University, Suzhou,
China

APPLICATION OF THE LOCOMOTOR ACTIVITY TEST TO ASSESS THE STATE OF LOCOMOTOR
ACTIVITY AND ANXIETY LEVEL IN WILD-TYPE ZEBRAFISH. O Ignatenko, L Orlov, S Eresko, M Airapetov,
PD Shabanov, Institute of Experimental Medicine, St. Petersburg, Russia

USING ZEBRAFISH FOR ALZHEIMER’S DISEASE MODELING. OS Baklanova, AV Zhdanov, SL Khatsko, AP
Sarapultsev, Ural Federal University, Yekaterinburg, Russia

MECHANISMS OF FORMATION OF NEURODEGENERATIVE DISEASES. VR Sargsyan, Laboratory of
Integrative Biology, Orbeli Institute of Physiology NAS RA, Yerevan, Armenia

REGULATION OF NADPH OXIDASE IN BONE MARROW BY STEVIA LEAVES FOR SPINAL CORD INJURY
REPAIR IN DIABETIC RATS. KV Simonyan, RA Avetisyan, RM Simonyan, VA Chavushyan, LG Avetisyan, MH
Danielyan, LE Hovhannisyan, AS Isoyan, Orbeli Institute of Physiology, Buniatian Institute of Biochemistry,
Davtyan Institute of Hydroponics Problems NAS RA, Yerevan, Armenia

CURCUMIN AMELIORATES CATALEPSY IN A ROTENONE-INDUCED RAT MODEL OF PARKINSON’S
DISEASE. L Darbinyan, K Simonyan, L Hambardzumyan, V Sargsyan, L Manukyan, Sensorimotor Integration
Laboratory, Neuroendocrine Relationships Laboratory, Orbeli Institute of Physiology NAS RA, Yerevan, Armenia

FUNCTIONAL CONNECTIONS OF NEURONS OF THE PARAVENTRICULAR NUCLEUS OF THE
HYPOTHALAMUS AND THE CORTICOMEDIAL NUCLEUS OF THE AMYGDALA WITH VAGOSENSITIVE
NEURONS OF THE NUCLEUS OF THE SOLITARY TRACT IN RATS. EA Avetisyan, AA Petrosyan, SS
Petrosyan, AM Harutunyan, NV Sargsyan, VH Sarkisian, Orbeli Institute of Physiology, Yerevan, Armenia

CHARACTERISTICS OF SIMPLE VISUAL-MOTOR REACTION IN MIDDLE-AGED SUBJECTS UNDER
MENTAL LOAD. AA Tumanian, AS Khachunts, LV Vahradyan NE Tadevosyan, Orbeli Institute of Physiology
NAS RA, Yerevan, Armenia

COMPARATIVE CHARACTERISTICS OF THE QUALITY OF LIFE OF INDIVIDUALS DEPENDING ON SOCIO-
DEMOGRAPHIC CHARACTERISTICS AND LIFESTYLE. HG Galstyan, AV Sargsyan, AA Sahakyan, GH
Sakanyan, MA Mardiyan, Orbeli Institute of Physiology NAS RA, Yerevan State Medical University named after
Mkhitar Herat, Yerevan, Armenia

STUDY OF MEMORY PROCESSES IN PARTICIPANTS OF THE ARTSAKH WAR. AA Sahakyan. Orbeli
Institute of Physiology NAS RA, Yerevan, Armenia

EFFECTS OF LONG-TERM AUDIOVISUAL STIMULATION ON NEURODYNAMIC PROCESSES. NE
Tadevosyan, BB Forgan, AA Tumanian, LV Vahradyan, AS Khachunts, Orbeli Institute of Physiology NAS RA,
Yerevan, Armenia
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MANIFESTATION OF RADIOPROTECTIVE PROPERTIES IN COMPLEXES Cu(L®"3)2 AND CasH47CuFsNPs3.
AG Karapetyan, VS Grigoryan, C Santini, M Pellei, AM Dallakyan, ZhH Petrosyan, Orbeli Institute of Physiology
NAS RA, University of Traditional Medicine of Armenia, Yerevan, Armenia; School of Science and Technology,
University of Camerino, Camerino, Italy

RETICULAR NEURONS RESPONSES TO CEREBELLAR STUMILATION IN FROG. DO Terzyan, ML
Grigoryan, LR Ohanyan, LR Manvelyan, Orbeli Institute of Physiology NAS RA, Yerevan, Armenia

A NOVEL FLUORINATED PHENYLETHYLAMINE DERIVATIVE INDUCES ANXIOLYTIC-LIKE EFFECTS
WITHOUT HALLUCINOGENIC RESPONSE IN THE OPEN FIELD TEST IN RATS. NI Golushko, DS Galstyan,
DD Martynov, NP llyin, AV Kalueff, Laboratory of Biological Psychiatry, Institute of Translational Biomedicine,
St. Petersburg State University, World Class Research Center for Personalized Medicine, Almazov National
Medical Research Centre, Ministry of Healthcare of Russian Federation, St. Petersburg Russia; Department of
Biosciences and Bioinformatics, Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling, School
of Science, Xi’an Jiaotong-Liverpool University, Suzhou, China

BEHAVIORAL AND MONOAMINERGIC EFFECTS OF THE NMDA AGONIST IEM-1574 IN ZEBRAFISH
LARVAE. VN Tolkunova, AE Zolotova, NP llyin, NI Golushko, DD Martynov, LB Piotrovsky, AV Kalueff, Herzen
Russian State Pedagogical University, Institute of Biomedical Systems and Biotechnology, Peter the Great St.
Petersburg Polytechnic University, St. Petersburg State University, Institute of Experimental Medicine, World
Class Research Center for Personalized Medicine, Almazov National Medical Research Centre, Ministry of
Healthcare of Russian Federation, St. Petersburg, Russia; Department of Biosciences and Bioinformatics,
Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling, School of Science, Xi'an Jiaotong-
Liverpool University, Suzhou, China

EFFECTS OF CHRONIC CHALLENGES ON THE BRAIN TRANSCRIPTOME OF ZEBRAFISH. N Erofeeva, DS
Galstyan, AV Kalueff, Institute of Translational Biomedicine, St. Petersburg State University, Institute of
Experimental Medicine, Almazov National Medical Research Center, Russia; Department of Biosciences and
Bioinformatics, Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling, School of Science, Xi'an
Jiaotong-Liverpool University, Suzhou, China

ANXIOLYTIC AND ANXIOGENIC MODULATION OF ZEBRAFISH GROUP DYNAMICS AND POLARITY. DD
Martynov, NP llyin, NI Golushko, DS Galstyan, AV Kalueff, St. Petersburg State University, Institute of
Experimental Medicine, World Class Research Center for Personalized Medicine, Almazov National Medical
Research Centre, Ministry of Healthcare of Russian Federation, St. Petersburg, Russia; Department of
Biosciences and Bioinformatics, Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling, School
of Sciences, Xi'an Jiaotong-Liverpool University, Suzhou, China

ITS NOT WHAT YOU SEE: ‘ATYPICAL’ TOP PREFERENCE IN THE NOVEL TANK TEST IN ADULT
ZEBRAFISH IS NOT ANXIOLYTIC, BUT EVOKED BY TWO SEVERE SURVIVAL STRESSORS. Y Song, J Cui,
H Cai, Y Zhang, Y Qin, Z Zhou, H Feng, S He, K He, Y Liu, J Wang, J Jiang, R Li, X Xie, M Zhou, S Monti, L
Yang, AM Stewart, AV Kalueff. Department of Biosciences and Bioinformatics, Suzhou Municipal Key Laboratory
of Neurobiology and Cell Signaling, School of Science, Xi'an Jiaotong-Liverpool University, Suzhou, China;
International Zebrafish Neuroscience Research Consortium (ZNRC), New Orleans, USA

17.00-17.15 CONFERENCE CLOSING
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CONFERENCE
ABSTRACTS

Day 1. May 16, 2025

OPENING PLENARY LECTURE: STRESS MODELS TO MIMIC HUMAN NEUROPATHOLOGIES: FACTS, ARTIFACTS,
AND FUTURE PERSPECTIVES. T Strekalova, Department of Pharmacology, University of Oxford, Oxford, UK.
INTRODUCTION: Stress paradigms in rodents are applied for decades and have become a widely used to model human
neuropsychiatric pathologies and to develop new treatments. As for instance, it has resulted in the publication of almost 4000
studies in unpredictable chronic mild stress (CMS) alone. METHODS: Under the original CMS procedure, the expression of
an anhedonic response, a key symptom of depression, was seen as an essential feature of both the model and a depressive
state. The prolonged exposure of rodents to unpredictable/uncontrollable mild stressors leads to a reduction in the intake of
palatable liquids, behavioral despair, locomotor inhibition, anxiety-like changes, and vegetative (somatic) abnormalities.
Many of the CMS studies do not report these patterns of behaviors, and they often fail to include consistent molecular,
neuroanatomical, and physiological phenotypes of CMS-exposed animals. As such, it is critically important to re-visit the use
of CMS and similar paradigms in rodents so that conceptual and methodological flaws can be avoided. RESULTS AND
DISCUSSION: Analysis of the literature supports the validity of stress models and their impact on the field. However, further
improvements could be achieved by 1) the stratification of animals into resilient and susceptible cohorts within the stressed
animals, 2) the use of more refined protocols in the sucrose test to mitigate physiological and physical artifacts in CMS
paradigms, 3) the systematic evaluation of the non-specific effects of stress procedures and implementation of appropriate
adjustments within the behavioral tests, 3) sufficient group sizes of experimental animals. CONCLUSIONS: We propose
methodological revisions and the use of more advanced behavioral tests to refine stress paradigms, which can better help
the development of new medications for patients suffering from neuropsychiatric pathologies. RESEARCH SUPPORT: Aqua-
Synapse — 101086453 EU framework, Neuroplast BV

MIKHAI AGHAJANOV COBRAIN NEUROCHEMISTRY SYMPOSIUM

INTRODUCTION: PROFESSOR MIKHAIL I. AGHAJANOV (1939-2024). Professor Mikhail Aghajanov, MD, DrSc was born
in 1939 in Thilisi, Georgia. He graduated with honors from Yerevan State Medical University named after M. Heratsi (YSMU),
where in 1966 he completed postgraduate studies in Biochemistry. He later rose to Chair of the Department of Biochemistry
at YSMU, also serving in 1988-1891 as its Vice-Rector for Science. He was also the Founder and President of the Armenian
Alzheimer's Disease Association (since 2002), as well as Scientific Director of YSMU Student Scientific Society (since 2004).
He has authored more than 300 published works, including several textbooks and patents, and has served as adviser for
nearly 30 doctoral dissertations. His areas of expertise focused on oxidative stress in the pathogenesis of various CNS
diseases, mechanisms of neuroprotection, and neurodegenerative disorders, particularly Alzheimer's disease. For many
years he was an active member of the International Stress and Behavior Society (ISBS), participating in multiple ISBS
conferences, and was recognized as a Fellow and Life member of the Society. His wisdom, camaraderie, erudition, tactful
demeanor, academic generosity and kindness to colleagues and students are sorely missed by everyone who has met
Professor Aghajanov. He has left a truly remarkable legacy as a doctor, scientist, mentor and teacher

SEROTONIN RECEPTORS: NEW HOPE IN TREATMENT OF DEMENTIA? E Ponimaskin, Hannover Medical School,
Cellular Neurophysiology, Hannover, Germany. Aggregation of the microtubule-associated protein, Tau, leads to the
development multiple diseases called tauopathies, with Alzheimer’s disease (AD) and frontotemporal dementia (FTD) as the
most prominent members. During the last decade, the serotonergic system regained attention as a potential target for the
treatment of neurodegenerative diseases, in particular AD, although the role of defined serotonin receptors in pathological
Tau aggregation remained an enigma. Our study uncovered a causal link between constitutive activity of serotonin receptor
5-HT7 (5- HT7R) and pathological Tau hyperphosphorylation and the formation of neurofibrillary tangles in primary neuronal
cultures and in cortical neurons in vivo. We elucidated the underlying molecular machinery by demonstrating a physical
interaction between 5-HT7R and the Tau kinase, CDK5, leading to a G protein-independent activation of CDK5. We also
defined the structural requirements for the 5-HT7R and CDKS5 interaction and deciphered 5-HT7R/CDKS5 interaction interface.
Using structural and functional screenings, we identified several clinically approved drugs to possess a high inverse agonism
towards the 5-HT7R, with amisulpride being more prominent candidate. Its therapeutic potential was validated using
biochemical, pharmacological, microscopic and behavioral approaches in different cellular models including primary mouse
neurons and human iPSC-derived neurons carrying a FTD-associated Tau gene mutation as well as in two mouse models
of tauopathy. Treatment with amisulpride ameliorated various aspects of Tau pathology, including abrogation of
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hyperphosphorylation, tangle formation, apoptosis, and memory deficits. Taken together, our findings demonstrate
pharmacological targeting of 5-HT7R by inverse agonists as a new strategy for the treatment of tauopathies

TRANSIENT RECEPTOR POTENTIAL ANKYRIN 1 ION CHANNEL MAY MODULATE THE ELECTRIC FOOT SHOCK-
INDUCED ACUTE STRESS RESPONSES IN MICE. J Konkoly, P Kumar, V Kormos, M Gude, B Gaszner, D Zelena, E
Pintér, Institute of Pharmacology and Pharmacotherapy, Institute of Anatomy, Institute of Physiology, Medical School,
University of Pecs, Pecs, Hungary. INTRODUCTION: Transient receptor potential ankyrin 1 (TRPAL) is a non-selective cation
channel expressed on both mouse and human urocortinl (UCN1) positive neurons of the centrally projecting Edinger-
Westphal nucleus (EWcp). Since the EWcp/UCN1 neurons may be involved in stress adaptation, we hypothesized the
regulatory role of TRPA1 ion channels in foot shock-induced acute stress responses. METHODS: Electric foot shock protocol
of acute stress was performed on male Trpal knockout (KO) and wild-type (WT) mice, during which the freezing behavior
(immobility longer than 1 second) was analysed characterising the fear responses of mice. 2 h after the behavioral experiment
mice were sacrificed and brain samples were collected to further neuro-morphological examinations. Here, RNAscope in situ
hybridization combined with UCN1 immunofluorescence was carried out to evaluate the changes in Trpal mRNA expression
and UCNL1 peptide content in the EWcp. RESULTS AND DISCUSSION: No fear responses were observed in the non-
shocked (control) WT and KO groups, while significantly increased freezing behavior was detected in both shock-exposed
(stressed) genotypes, however time spent with freezing was significantly higher in stressed WT animals vs their KO
counterparts. Similar tendency was established in the UCN1 peptide content as well; no basal differences were shown
between the control groups, however we found significantly increased UCN1 peptide density in shock-exposed WT animals
vs the KOs. In addition, the Trpal mRNA expression was higher in stressed WT group vs the control counterparts. The lower
percentage of freezing behavior and the decreased UCN1 peptide content of the EWcp in shock-exposed gene-deficient
animals suggest that TRPAL1 may have a modulatory role in acute stress responses. RESEARCH SUPPORT: New National
Excellence Program of the Ministry for Culture and Innovation (UNKP-23-4-I-PTE-1853)

COBRAIN PLENARY TALK: PRESENILE DEMENTIA AND COGNITIVE DEFICITS IN THE POST-COVID ARMENIAN
POPULATION. KB Yenkoyan, YM Hovhannisyan, HE Yeritsyan, GM Hakobjanyan, GS Petrosyan, HA Harutyunyan,
Neuroscience Laboratory, COBRAIN Center, Yerevan State Medical University after Mkhitar Heratsi (YSMU), Yerevan,
Armenia. The long-term neuropsychiatric consequences of SARS-CoV-2 infection remain a pressing global health concern.
Mounting evidence from diverse populations suggests that COVID-19 may accelerate cognitive aging, even in individuals
under 60 — a phenomenon not yet fully understood. Among younger adults, emerging patterns of attention deficits, memory
complaints, and executive dysfunction — collectively described as presenile/early-onset cognitive impairment — warrant urgent
investigation. Our study explores the neurogenetic and environmental underpinnings of cognitive decline in a post-COVID
Armenian cohort. A total of 162 individuals aged 19-65 (median age: 43), all with confirmed SARS-CoV-2 exposure between
2020-2022, were recruited. Cognitive status was assessed using the RBANS and MoCA batteries, and depression was
screened via the PHQ-9. To probe potential biological drivers, we analyzed copy number variations (CNVSs) in
neurodegeneration-associated genes (APP, PSEN1, PSEN2, MAPT, GRN), along with seroprevalence of neurotropic and
systemic viruses (HSV-1/2, CMV, EBV, HIV, Hepatitis A/B/C), and measured levels of vitamins D, B9 (folate), and B12.Our
data indicate a significant association between objective cognitive deficits and CNVs in PSEN1 (exons 1, 9, 12), GRN (exons
1, 6, 12), and MAPT (exons 2, 8). Viral reactivation—particularly HSV-1, HSV-2, and HAV-2—also emerged as contributing
factors, alongside classical demographic variables like age and gender. Interestingly, while depression strongly correlated
with self-reported cognitive symptoms, it showed weaker links to objective deficits, suggesting a dissociation between
perceived and measurable dysfunction. Collectively, these findings point to a complex interplay between genetic
predisposition, post-viral immune responses, micronutrient status, and mental health in shaping the trajectory of post-COVID
cognitive decline. Although our study was limited by sample size and confounding variables, it raises important implications
for screening and early intervention strategies, especially in younger populations who may otherwise be overlooked. In
ongoing work, we aim to refine our biomarker panel and integrate neuroimaging and neuroinflammatory profiling to better
understand these gene-environment interactions. Thus, we hope to contribute to the growing field of neuro-COVID and inform
preventive strategies in vulnerable populations. RESEARCH SUPPORT: Higher Education and Science Committee of the
Republic of Armenia grant 25YSMU-CON-I-3A and YSMU.

CHANGES IN THE CONTENT OF MONOAMINES IN THE BRAIN OF DAT-KO RATS IN ONTOGENESIS. VO Burdinskaya,
ED Kulikova, DS Traktirov, VM Klimenko, St. Petersburg State Technological Institute (Technical University), Institute of
Experimental Medicine, St. Petersburg, Russia. INTRODUCTION: Attention-deficit hyperactivity disorder (ADHD) is a
common condition characterized by persistent inattention, hyperactivity, and impulsivity. Its etiology and pathophysiology
remain unclear. ADHD is frequently diagnosed in children, making the study of age-related monoamine dynamics during
brain development particularly relevant. The dopamine transporter (DAT) knockout rat model exhibits cognitive deficits,
impaired sensorimotor gating, reduced compulsive behavior. As DAT regulates dopamine uptake and storage, this model
demonstrates both face and predictive validity for studying ADHD. METHODS: Rat pups were genotyped (DAT-WT, DAT-
HET, and DAT-KO), decapitated on postnatal days 7, 15, 18, 21, and striatum and prefrontal cortex were dissected and used
for further analysis. DA, 5-HT and their metabolites were identified using HPLC with a C18 reverse-phase column BDS
Hypersil (250 x 4.6 mm, 5-um particle) with electrochemical detection. Monoamine content was corrected for total protein
concentration of the final sample, and was expressed as ng/mg of total protein content. RESULTS AND DISCUSSION:
Dopamine (F, 6=19.08; p=0.003) and dihydroxyphenylacetic acid (DOPAC) (F,6=16.37; p=0.004) levels were increased in
striatum, with intergroup differences beginning to emerge on postnatal day 18. By day 21, dopamine concentrations in the
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striatum of DAT-KO animals were 2.9 times lower than in DAT-WT animals (4.20+1.12 vs 12.29+2.01), whereas DOPAC
level was 4.2 times higher vs control WT rats (4.84+0.37 vs 1.16+0.11). RESEARCH SUPPORT: Federal State Budgetary
Scientific Institution Institute of Experimental Medicine, St. Petersburg, Russia [project FGWG-2025-0016]

THE WAG/RIJ RAT MODEL OF DEPRESSION COMORBID WITH ABSENCE EPILEPSY: FACE, CONSTRUCT, AND
PREDICTIVE VALIDITY OF THE MODEL. KYu Sarkisova, Institute of Higher Nervous Activity and Neurophysiology RAS,
Moscow, Russia. INTRODUCTION: Depression is a multifactorial psychiatric disease, which is frequently comorbid with other
psychiatric and neurological diseases, most often with epilepsy. The mechanisms of depression and epilepsy comorbidity
are not completely clear. Understanding these mechanisms depends on the availability of valid animal models. This study
presents the behavioral, electrophysiological, and neurochemical characteristics of WAG/RIj rats as a valid genetic model of
depression comorbid with absence epilepsy. METHODS: Anxiety and depression-like behavior, social
dominance/submissiveness, the ability to make choices and overcome obstacles, the EEG of the sleep-wake cycle, response
to antidepressant drugs, as well as the content of monoamines and their metabolites in 5 brain structures were analyzed in
WAG/RIj and Wistar rats. RESULTS AND DISCUSSION: The results showed that WAG/RIj rats compared with Wistar rats
exhibit depressive-like symptoms: decreased investigative activity in the open field test, increased immobility in the forced
swimming test, and reduced sucrose intake and preference (anhedonia). In addition, WAG/RIj rats adopt passive coping
strategies in stressful situations, express submissiveness, and diminished ability to make choices and overcome obstacles,
which are typical for depressed patients. Elevated anxiety is not a characteristic feature of WAG/Rij rats. Compared with
control Wistar rats, WAG/RI]j rats display sleep-wake cycle alterations resembling those observed in depressed patients, such
as more fragmented sleep and frequent awakening. WAG/RIj rats are sensitive to chronic, but not acute, antidepressant
treatments, suggesting that this rat strain fulfills a criterion of predictive validity to be an animal model of depression. In
WAG/RI]j rats, reduced content of dopamine and its metabolites in the prefrontal cortex, nucleus accumbens, striatum,
hypothalamus, and hippocampus, indicating a decreased dopaminergic tone, was found. Recent studies suggest that the
occurrence and repetition of absence seizures promote dopaminergic insufficiency resulting in depression-like behavior in
WAGI/RIj rats. Poor maternal care early in development, which can be regarded as early-life adversity, also contributes to the
expression of depression-like phenotype in adult offspring of WAG/Rij rats. Maternal methyl-enriched diet during the perinatal
period counteracted the development of depression-like phenotype in offspring of WAG/RIj rats, suggesting that not only
genetic but also epigenetic mechanisms may be involved in phenotypic expression of comorbid depression in the WAG/RIj
rat model

THE ROLE OF STRIATAL-ENRICHED PROTEIN TYROSINE PHOSPHATASE STEP IN THE REACTION TO ACUTE
IMMOBILIZATION STRESS IN RODENTS. VS Moskaliuk, EA Kulikova, PD Pravikova, ES Yegorov, DV Bazovkina, Institute
of cytology and genetics SB RAS, Novosibirsk, Russia. INTRODUCTION: striatal-enriched protein tyrosine phosphatase
STEP, encoded by the Ptpn5 gene, is involved in key signaling cascades regulating neuroplasticity and synaptic functioning.
STEP is implicated in the pathogenesis of neurodegenerative and psychiatric disorders, it regulates cellular response to
ischemic stroke, physical damage and epilepsy. Furthermore, data indicate an involvement of STEP in the stress reaction.
STEP expression correlated with stress susceptibility in rats, Ptpn5 gene expression decreased in response to different types
of chronic stress. An interesting model to investigate the role of STEP in the mechanisms of stress response are aggressive
and tame rats selectively bred for reaction toward humans. These lines of rats carry significant differences in behavior, as
well as in hormonal and mediator systems, including stress response. Moreover, aggressive rats are characterized by highly
elevated levels of STEP protein in the brain. Thus, this model allows to investigate the effect of genetically predisposed
differences in STEP expression in the reaction to stress. The aim of this study was to evaluate the role of STEP phosphatase
in the nervous system reaction to acute stress in rodents. METHODS: We used: 3-month-old male aggressive and tame rats,
and 2-month-old male wild type C57BL/6 mice (WT) and mice with Ptpn5 gene knockout (KO, a deletion of catalytic domain
in STEP). Animals were immobilized for 60 min, then decapitated and frontal cortex and hypothalamus were dissected to
measure concentrations of serotonin (5-HT), its metabolite 5-hydloxyindolacetic acid (5-HIAA) and noradrenaline (NA) with
HPLC, as well as early response genes c-fos and arc expression with RT-PCR. RESULTS AND DISCUSSION: The elevation
of 5-HT metabolism index (5-HIAA/5-HT) was seen only in tame rats and WT mice, but not in aggressive rats or KO mice. In
the frontal cortex, early response genes transcription was activated more in aggressive rats and WT mice; in the
hypothalamus, however, tame rats and KO mice showed more profound reaction, also with NA decrease. Thus, the
abundance and absence of STEP differentially affected stress responses depending on the brain region. RESEARCH
SUPPORT: Basic Research Project for a Young Researcher FWNR-2025-0021

MECHANISMS OF APOPTOSIS AND GLIOSIS IN THE BRAIN OF KRUSHINSKY-MOLODKINA RATS DURING
EXPERIMENTAL EPILEPSY AND THEIR PHARMACOLOGICAL CORRECTION. ED Bazhanova, Sechenov Institute of
Evolutionary Physiology and Biochemistry RAS, St. Petersburg, Russia. INTRODUCTION: Overcoming drug resistance in
epilepsy is a complex task, so it is necessary to study the mechanisms of drug resistance in epilepsy and search for drugs
with new cellular and molecular targets and mechanisms of action. One of such drugs may be pifithrin-a, a p53 transcription
inhibitor. The aim of the work was to study the mechanisms of apoptosis and gliosis in the temporal lobe and hippocampus
of Krushinsky-Molodkina (KM) rats with audiogenic epilepsy during long-term kindling, and to study the effect of pifithrin-a on
these processes. METHODS: KM rats with audiogenic epilepsy were injected with DMSO or pifithrin-a, and then subjected
to kindling. The apoptosis levels (TUNEL) and the expression of apoptosis-associated proteins p53, Bcl-2, astrocyte indicator
GFAP (immunohistochemistry) and caspase-3 and -8 (Western blotting) in the temporal lobe and hippocampus were
assessed. RESULTS AND DISCUSSION: In all studied brain regions of rats with kindling, we found higher apoptosis level,
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expression of p53 and GFAP vs control groups. Apoptosis and p53 expression in rats treated with pifithrin-a and kindling
was reduced vs rats treated DMSO before kindling. Our results showed that Bcl-2, caspase-3 and -8 do not play a significant
role in the implementation of apoptosis during audiogenic kindling. The therapeutic effect of pifithrin-a (anti-apoptotic
neuroprotective effect) in the temporal lobe and hippocampus of experimental rats is mediated by inhibition of p53-apoptotic
pathway. The pifithrin-a treatment reduces the astrocyte activation (GFAP expression), preventing the development of
reactive gliosis. Understanding the mechanisms of epileptogenesis, including apoptosis and gliosis, is key for developing a
new therapeutic strategy for drug resistant epilepsy. The use of p53 transcription inhibitor pifithrin-a may represent a novel
putative therapy for epilepsy. RESEARCH SUPPORT: State assignment of the Sechenov Institute of Evolutionary Physiology
and Biochemistry RAS 075-00263-25-00

COBRAIN LECTURE: NOVEL APPROACH TO ANTIDEPRESSANT IDENTIFICATION. J Jaworski, M Mlostek, L Majewski,
D Komorowski, M Urbanska, International Institute of Molecular and Cell Biology, Nencki Institute, Warsaw, Poland;
COBRAIN Center, Yerevan State Medical University, Yerevan, Armenia. INTRODUCTION: Depression is a prevalent and
debilitating condition affecting 5% of adults globally, characterized by diminished motivation, mood disturbances, and
cognitive impairments, and sometimes resulting in suicide. Despite available treatments, 30% of patients experience
treatment-resistant depression, emphasizing the need for innovative therapeutic approaches. Current research identifies
morphological and functional abnormalities in the hippocampus and prefrontal cortex as contributors to depression. The
stability of neuronal connections underpins healthy brain function, while their destabilization is linked to disorders like
depression. This study aimed to develop a novel screening platform to identify new antidepressant compounds by modeling
neuronal connection destabilization. METHODS: To achieve our objectives, we developed a platform to analyze neuronal
networks formed by neurons cultured in vitro. This novel high-throughput screening platform integrated confocal microscopy,
automated image acquisition, and data analysis, leveraging a model of induced destabilization of neuronal connections due
to imbalanced excitation and inhibition in neuronal circuits. We used this platform to assess the effects of 1520
pharmacological compounds from a commercially available library (Prestwick Chemicals) on stabilizing neuronal connections
under destabilizing conditions. Additional experimental and bioinformatics analyses determined the mechanism of action,
toxicity, and bioavailability of promising drug candidates. Ultimately, compounds that enhanced neuronal network stability
were tested on mouse models of depression. RESULTS AND DISCUSSION: The new screening platform for high-throughput
analysis of neural connection stability was developed based on the Opera Phoenix HCS platform, and was positively
validated with pre-selected compounds containing known antidepressants. Following HCS analysis of 1520 compounds, 120
compounds were selected for their ability to prevent or reverse the effects of chronic gabazine treatment on network stability.
Five of them made to in vivo testing stage. Finally, two compounds were selected as potential candidates for re-use as new
antidepressants and further preclinical testing. RESEARCH SUPPORT: TEAM grant from the Foundation for Polish Science
(POIR.04.04.00-00-5CBE/17-00)

NEUROMOLECULAR SCIENCE SYMPOSIUM DEDICATED TO THE 100TH ANNIVERSARY OF PROFESSOR GABRIEL
KHACHATRYAN

INTRODUCTION: LIFE AND LEGACY OF A RENOWNED NEUROCHEMIST PROFESSOR GABRIEL KHACHATRYAN
(1924-1997). Professor Gabriel S. Khachatryan was a distinguished Armenian biochemist renowned for his significant
contributions to the field of neurochemistry. A decorated WWII veteran, he was also a former Rector of Yerevan State Medical
University (YSMU). Born in 1924, Prof. Khachatryan has dedicated his life to research and education, becoming a prominent
figure in the scientific community of USSR. His work focused on understanding the mechanisms of various biochemical
reactions in the brain, which laid the groundwork for advancements in both basic and applied sciences. Khachatryan was
also a dedicated educator, influencing generations of students at YSMU. He has always emphasized the importance of
scientific inquiry and critical thinking, inspiring many to pursue careers in biomedical sciences. Throughout his career, Prof.
Khachatryan published numerous research papers and important books. He passed away in 1997. As we now celebrate his
100™ anniversary, his legacy continues to inspire biochemists and researchers in Armenia and abroad

COBRAIN TALK: CHANGES IN BEHAVIOR AND BRAIN MORPHOFUNCTIONAL CHARACTERISTICS IN A RAT
PROPIONATE-INDUCED MODEL OF ASD. ML Mirumyan, AS Grigoryan, MH Danielyan, VA Chavusyan, KB Yenkoyan,
Neuroscience Laboratory, COBRAIN Center, Yerevan State Medical University after Mkhitar Heratsi (YSMU), Yerevan,
Armenia. Environmental disruptions during early development are increasingly recognized as major contributors to
neurodevelopmental disorders, such as autism spectrum disorder (ASD). Among the proposed environmental factors,
propionic acid (PPA, a short-chain fatty acid produced by gut microbiota) has emerged as a potential neurotoxic agent when
abnormally elevated. While PPA plays physiological roles in gut-brain communication, excessive exposure to it during critical
windows of brain development can trigger structural and functional abnormalities. Here, we modeled ASD by subcutaneously
administering PPA to juvenile rats (postnatal days PN21-26) and evaluated behavioral, morphological, and
electrophysiological outcomes across postnatal development (PND30, PND60, and PND90). Overall, PPA-treated rats
exhibited hallmark ASD-like behaviors: social deficits, increased anxiety-like responses (elevated plus-maze), and repetitive
behaviors (altered Y-maze exploration), particularly evident at PND30 and PND60. Notably, altered nociception (heightened
pain thresholds) was transient, resolving by PND90. However, novelty recognition deficits persisted into adulthood,
suggesting lasting cognitive impairment. Morphological analysis revealed impaired neuronal development, including altered
soma size, disrupted dendritic architecture, and signs of reactive gliosis in key brain regions. In vivo electrophysiological

20



3rd Joint Meeting “NEUROSCIENCE WEEK-2025”
May 16-19, 2025 Yerevan, Armenia
www.stressandbehavior.com

recordings further demonstrated short-term synaptic plasticity disturbances and dysfunctional circuit dynamics. Collectively,
these findings suggest that early PPA exposure may disrupt neuronal connectivity through homeostatic synaptic scaling,
contributing to enduring deficits in brain plasticity and behavior. Our results validate the PPA-exposed rat as a robust
environmental model of ASD, offering insights into the neurobiological mechanisms linking microbiota-derived metabolites
with atypical brain development. RESEARCH SUPPORT: Higher Education and Science Committee of the Republic of
Armenia grant 25YSMU-CON-I-3A and YSMU

BRIDGING DEPRESSION AND SCHIZOPHRENIA: THE VASOPRESSIN CONNECTION IN RAT STUDIES. D Zelena, R
Varga, A Kovacs, E Szab¢, Institute of Physiology, Medical School, University of Pécs, Centre for Neuroscience,
Szentagothai Research Centre, Pécs, Hungary. INTRODUCTION: Arginine vasopressin (AVP), beyond its antidiuretic and
vasopressor roles, plays a key part in regulating stress responses. Stress-related psychiatric conditions, such as anxiety and
depression, are associated with elevated AVP levels. Conversely, spontaneous AVP-deficient Brattleboro rats have been
considered a model for schizophrenia. Thus, a balanced AVP level seems crucial for normal functioning. Previous research
in AVP promoter-driven Cre knockin mice revealed disrupted AVP homeostasis. Here, we investigated whether AVP-Cre/Cre
Sprague-Dawley rats are also AVP-deficient and whether they exhibit less depressive but more schizophrenia-like behaviors,
previously found in Brattleboro rats. METHODS: Thirteen-week-old male and female rats underwent a battery of assays,
including the open-field test (OFT), elevated plus maze (EPM), light-dark box (LD), marble burying, and splash tests
(anxiety/depression-like behaviors); novel object recognition (NOR), social discrimination (SD), and acoustic startle tests
(schizophrenia-like behaviors). Brain, pituitary, kidney, and adrenal tissues were collected for molecular analyses. RESULTS:
AVP-Cre/Cre rats exhibited increased water intake. In the OFT, females were generally more active, with control males
showing more movement than AVP-Cre/Cre males. AVP-Cre/Cre animals spent less time in the center. No group differences
emerged in EPM open arm time, LD light compartment duration, or latency to seek shelter. In the splash test, AVP-Cre/Cre
females showed reduced grooming vs wild-type females. During NOR, only male AVP-Cre/Cre rats successfully
discriminated between objects, while in SD tests, all groups displayed similar sociability; however, only control males
distinguished between familiar and novel rats. Female AVP-Cre/Cre rats exhibited lower prepulse inhibition than males.
DISCUSSION: A key finding is that homozygous Cre knockin surprisingly knocks out the target gene. Despite presumed
prenatal AVP deficiency, AVP-Cre/Cre rats did not fully mimic the behavior of the Brattleboro rats. Apart from general sex
differences, AVP-Cre/Cre animals were not less anxious or depressive—possibly more so in OFT and splash tests—but
demonstrated impaired memory and reduced prepulse inhibition, supporting their schizophrenia-like phenotype.

PSYCHONEUROMODULATING EFFECT OF M2 MACROPHAGE-DERIVED SOLUBLE FACTORS IN THE MODEL OF
STRESS-INDUCED DEPRESSION. EV Markova, IV Savkin, EV Serenko, MA Knyazheva, OS Anikeeva, EYa Shevela, TG
Amstislavskaya, ER Chernych, Research Institute of Fundamental and Clinical Immunology, Novosibirsk, Russia.
INTRODUCTION: The involvement of immune mechanisms in the development and maintenance of neuroinflammation is
an essential link in the pathogenesis of depressive disorders, exerting a negative impact on their course, aggravating the
clinical picture, reducing the effectiveness of therapy. Yet depression is characterized by inhibition of reparative processes,
in particular, a decrease in neurogenesis and neuroplasticity caused by neuroinflammation. Recent years have been marked
by a revision of existing paradigms regarding the regenerative potential of the central nervous system and the role of immune
cells in the restoration of damaged nervous tissue. In this regard, attention is drawn to macrophages of the M2 phenotype,
cells with an anti-inflammatory effect, through biologically active products of their secretome, including a whole complex of
neurotrophic, neuroprotective and angiogenic factors. The aim of this study was to evaluate the central effects of M2
macrophage-derived soluble factors in the model of stress-induced depression. METHODS: M2 macrophages were
generated by culturing an adherent fraction of mononuclear cells with 50 ng/ml recombinant human GM-CSF in serum
deprivation conditions for 7 days, according to a previously developed original protocol in which the M2 phenotype was
induced by the uptake of apoptotic cells. (CBA x C57BI/6) F1 depressive-like male mice, developed under the long-term
social stress, were undergoing the M2 macrophages conditioned medium (M2(CM)) intranasal administration (60 ml twice
daily for one animal) for 8 days. After which an immunohistochemical analysis was performed assessing the expression of
the microglial marker Iba-1. The levels of brain-derived neurotrophic factor (BDNF) and cytokines in separate structures of
the brain were assessed by ELISA. For histological examination, Nissl staining was applied. Behavioral phenotyping was
carried out using an automatic registration system (Noldus IT). RESULTS AND DISCUSSION: We first demonstrated that
depressive-like mice immunotherapy with M2(CM) have a significant positive psychoneuromodulatory influence through the
additive and synergistic action of multiple anti-inflammatory, neuroprotective and neuroregenerative molecules: a) behavioral
editing (reduction of anhedonia and anxiety, stimulation of exploratory behavior and activity in the forced swimming test); b)
stimulating neuroplasticity processes (increasing the neuronal density in the frontal cortex, striatum, CA1 and CAS3
hippocampal zones against the background of a high tendency to increase the level of BDNF in the hippocampus); c)
decrease in neuroinflammation (decreased Ibal expression accompanied by decreased levels of proinflammatory cytokines
TNF-a, IL-1B, IL- 6, INFy and increased anti-inflammatory cytokine IL-10 in pathogenetically significant structures of the
brain) due to a change in the microglia phenotype from pro-inflammatory to anti-inflammatory phenotype and the associated
restoration of the disrupted glutamate and cannabinoid transmitter systems. Taking into account the fact that hippocampal
neurogenesis, BDNF reduction and neuroinflammation may serve as targets for the treatment of depressive disorders,
M2(CM), can be considered as a potential therapeutic agent with a pronounced antidepressant effect, which is manifested
in the above-mentioned positive psychoneuromodulion. RESEARCH SUPPORT: State federal budget for basic research at
the Research Institute of Fundamental and Clinical Immunology.
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LYNX1 IS A POSITIVE MODULATOR OF CHOLINERGIC SYSTEM IN THE BRAIN. EN Lyukmanova, ML Bychkov, MA
Shulepko, DS Kulbatsky, ZO Shenkarev, MP Kirpichnikov, Faculty of Biology, MSU-BIT Shenzhen University, Shenzhen,
China; Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry RAS, Lomonosov Moscow State University, Moscow,
Russia. INTRODUCTION: Some neurodegenerative diseases associated with cognitive impairment are accompanied by a
loss or dysfunction of nicotinic acetylcholine receptors (nAChRs). Activation of a7 type nAChRs (a7-nAChRs) by agonists
and positive allosteric modulators (PAMs) results in improvement of attention, memory-related performance and cognitive
function. Lynx1 is a GPI-tethered protein colocalized with a7- and a432-nAChRs in the cerebral cortex, thalamus, substantia
nigra, cerebellum, hippocampus and amygdale. Previously we demonstrated that the water-soluble recombinant variant of
Lynx1 lacking GPI-anchor (ws-Lynx1) can act on a7-nAChRs as a positive allosteric modulator. We hypothesized that ws-
Lynx1l can be used for improvement of cognitive processes dependent on nAChRs. METHODS: Here, we studied the
influence of ws-Lynx1 on neuronal morphology, synaptic plasticity, astrocytic activity, and cognitive function by incubating
cultures of primary neurons and astrocytes with the neuromodulator. To study the ws-Lynx1 influence on cognitive function,
the neuromodulator was delivered to the brain of C57BL/6 mice by intranasal administration, and effect of such therapy on
cognitive function was studied in a battery of behavioral tests. After 2-week therapy, the brain samples were collected and
analyzed. RESULTS AND DISCUSSION: Here, we show that 2 pM ws-Lynx1 increased ACh-evoked current at a7-nAChRs
in the rat primary visual cortex L1 interneurons. In C57BL/6 mice, ws-Lynx1 accumulated in the cortex, hippocampus, and
cerebellum upon intranasal administration. Chronic ws-Lynx1 treatment prevented the olfactory memory and motor learning
impairment induced by the a7-nAChRs inhibitor methyllycaconitine (MLA). Enhanced long-term potentiation (LTP) and
increased paired-pulse facilitation ratio were observed in the hippocampal slices from ws-Lynx1-treated mice. To understand
the pro-cognitive effect of ws-Lynx1, we studied its influence on neuronal morphology and astrocytic function. It was revealed
that ws-Lynx1 up-regulates dendritic spine density and stimulates astrocytic network and signaling. Thus, ws-Lynx1 and
similar compounds may constitute useful hits for treatment of cognitive deficits associated with the cholinergic system
dysfunction. RESEARCH SUPPORT: Russian Science Foundation project 24-14-00419)

COMPREHENSIVE PROFILING OF ALZHEIMER'S DISEASE IN KAZAKHSTAN: CLINICAL, GENETIC, AND
MICROBIOME INSIGHTS. S Askarova, A Kaiyrlykyzy, G Zholdasbekova, D Alzhanova, S Kozhakhmetov, A Kushugulova,
Center for Life Sciences, National Laboratory Astana, Nazarbayev University, Department of Neurology, Medical University
Astana, Astana, Faculty of Medicine and Healthcare, al-Farabi Kazakh National University, Almaty, Medical University
Karaganda, Karaganda, Kazakhstan. INTRODUCTION: Alzheimer's disease (AD) is the leading cause of dementia and a
critical social issue. Its multifactorial nature necessitates evaluating risk factors in diverse populations. METHODS: This study
analyzed 181 AD patients and 244 controls in Kazakhstan, comparing clinical, genetic, and microbial traits. RESULTS AND
DISCUSSION: In our cohort, significant dementia-associated variables included smoking, depression, dyslipidemia, insulin
resistance, and liver dysfunction. AD patients had higher HDL, bilirubin, AST/ALT ratios, and lower ALT. Genetic analysis
identified 13 SNPs linked to AD, notably in APOE, TOMM40, and MED12L genes involved in lipid metabolism, mitochondrial
function, and gene transcription. APOE4 increased AD risk 1.9x, with higher prevalence in northern Kazakhstan (Astana).
We also found specific alterations in the gut microbiome, specifically, a decreased Firmicutes/Bacteroidetes ratio, a reduced
Bifidobacterium, and increased proteobacteria and inflammatory bacteria. The investigation of cytokine profiles demonstrated
that pro-inflammatory cytokines such as IFN-y, IL-6, TNF-, MCP-1, and IL-17A were significantly elevated in AD patients,
along with anti-inflammatory cytokines IL-4 and IL-1RA, suggesting a dysregulated inflammatory response in AD. Additionally,
elevated serum adiponectin levels, observed at three times higher than in controls, were strongly correlated with multiple
cytokines and specific microbial taxa, such as Actinobacteria and Acidomicrobiia, indicating a potential interplay between gut
microbiota, adipose tissue, and neuroinflammation in AD. CONCLUSIONS: These findings underscore the importance of
considering bio-geographic and environmental factors in AD research. The study's outcomes may aid in further research and
the development of personalized approaches for managing and treating AD in distinct geographical regions. RESEARCH
SUPPORT: Nazarbayev University Collaborative Research Program Grant 20122022CRP1602 and the Ministry of Higher
Education and Science of the Republic of Kazakhstan Grant AP14871338

NOS1AP AGGREGATION AND ITS POTENTIAL ASSOCIATION WITH THE DEVELOPMENT OF
SYNUCLEINOPATHIES. SA Bondarev, AB Matiiv, TM Rogoza, IA Razgovorova, Ml Zhdanova, NP Trubitsina, AA Zudilova,
SE Moskalenko, LG Danilov, AG Markov, GA Zhouravleva, St. Petersburg State University, St. Petersburg, Russia.
INTRODUCTION: The NOS1AP gene encodes a cytosolic protein that binds to the signalling cascade component neuronal
nitric oxide synthase (nNOS). It has been implicated in a wide range of disorders including schizophrenia, post-traumatic
stress disorder, autism, cardiovascular disease and breast cancer. The NOS1AP protein mediates signaling in a complex
that includes the NMDA receptor (NMDAR), PSD-95 and nNOS. Our bioinformatics analysis revealed that NOS1AP is an
aggregation-prone protein that interacts with a-synuclein. This work summarizes our results testing this hypothesis.
METHODS: The aggregation of NOS1AP under overproduction was studied in different model organisms: E. coli,
Saccharomyces cerevisiae and the HEK293T cell culture, as well as in vitro. Aggregates of the protein were studied by
various biochemical approaches, transmission electron microscopy and staining with the amyloid-specific dye. Levels of the
protein and corresponding mRNAs under activation or suppression of NMDA receptors were studied in SH-SY5Y
neuroblastoma cells and rats treated with MK-801. The effect of NOS1AP overproduction on a-synuclein aggregation was
analyzed in cell culture and in vitro. RESULTS AND DISCUSSION: Different approaches showed that NOS1AP, when
overproduced, is able to form detergent-resistant aggregates. At the same time, these complexes, obtained in vitro or purified
from HEK293T cells, did not have amyloid properties, whereas the activation of NMDA signaling can increase the production
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of this protein. We therefore investigated the amount and aggregation of NOS1AP under activation of NMDA receptors in
neuroblastoma cells or under its suppression by MK-801 in cell culture and in rats. The results of these experiments showed
that NMDAR activation increased the production of native NOS1AP, but a twofold change in the protein level did not affect
its aggregation. We also showed that NOS1AP interacts with a-synuclein and stimulates its aggregation in cell culture and
in vitro. This allowed us to suggest that this protein may be involved in the development of synucleinopathies and that its
aggregation may explain the link between Parkinson's disease and schizophrenia. RESEARCH SUPPORT: Russian Science
Foundation project 22-74-10042

COBRAIN TALK: THE INVOLVEMENT OF BONE MARROW-DERIVED MONOCYTES IN SURVIVAL OF AD-MODELED
RAT BRAIN IN VITRO. GA Karapetyan, AKh Khamperyan, KS Fereshetyan, HA Harutyunyan, KB Yenkoyan, Neuroscience
Laboratory, COBRAIN Center, Yerevan State Medical University after Mkhitar Heratsi, Yerevan, Armenia. Bone marrow-
derived monocytes, once recruited into tissues and differentiated into macrophages, play important roles in homeostasis and
immune-neuronal interactions. While their function in peripheral organs is increasingly understood, their role in
neurodegeneration — particularly in Alzheimer's disease (AD) — remains underexplored. Here, we evaluated whether
monocyte-derived cells can influence neuronal survival under AD-like stress. Primary cortical and hippocampal neurons
isolated from newborn rats were exposed to amyloid-f (AB1-42) in combination with ferrous amyloid buthationsulfoximine
(FAB), an oxidative challenge simulating AD-related neurotoxicity. These neurons were then co-cultured with peripheral blood
mononuclear cells (PBMCs) or bone marrow-derived stem cells (BMSCs). We assessed a panel of oxidative stress markers
(thiobarbituric acid reactive substances [TBARS], advanced oxidation protein products [AOPP] and protein carbonyls),
metabolic activity (glucose utilization, lactate levels, oxygen consumption) and neuronal damage (LDH release).
Immunocytochemistry was performed to analyze neuronal and glial cell markers (NeuN, GFAP, Ibal, CD68). Our findings
show that hippocampal neurons were more vulnerable to AB- and FAB-induced stress than cortical neurons. PBMC co-
culture markedly reduced oxidative burden, improved cell morphology and minimized neuronal damage more effectively than
BMSCs. These results suggest a potentially supportive role for monocyte-derived cells in neuronal resilience, opening
avenues for further exploration of cell-based interventions in neurodegeneration. RESEARCH SUPPORT: Higher Education
and Science Committee of the Republic of Armenia grant 21T-3A327 and 25YSMU-CON-I-3A

ELECTROPHYSIOLOGICAL CHARACTERIZATION OF HUMAN iPSC-DERIVED NEURONAL NETWORKS. A
Hakobyan, S Galinski, M Rossner, V Scheuss, Neurophysiology Group, Psychiatry Department, University of Munich,
Graduate School of Systemic Neurosciences, LMU BioCenter, Molecular Neurobiology, Psychiatry Department, University
of Munich, Munich, Department of Animal Physiology, RPTU University Kaiserslautern-Landau, Germany. INTRODUCTION:
Dozens of copy number variants and hundreds of single nucleotide variant loci have been associated with schizophrenia
risk. Given the polygenic nature of schizophrenia, studies linking genetic variants to their functional consequences are
needed while addressing the complexity of gene-risk architecture. The emergence of human iPSC reprogramming
techniques enables neurobiological experiments in a patient-specific and mechanistic context providing a direct link between
clinical, genetic and neurobiological features of schizophrenia. In this study, we derived neuronal cultures from a carrier of
the 16p11.2 duplication that is associated with schizophrenia and a non-carrier relative to compare neuronal network and
single-cell electrophysiological features. METHODS: Glutamatergic and GABAergic neurons were generated by dual SMAD
inhibition with small molecules and the directed differentiation of hiPSCs into neurons through the controlled overexpression
of NGN2 for glutamatergic neurons and ASCL1 and DLX2 for GABAergic neurons. To record network activity, induced
neurons were cultured on multi-electrode array plates (Multi Channel Systems, Reutlingen, Germany). The spontaneous
electrophysiological activity was recorded weekly. Active and passive electrophysiological properties of single cells were
obtained via whole-cell patch clamp recordings. RESULTS: Neuronal cultures derived from 16p11.2 duplication carriers
exhibit a distinct neurophysiological network phenotype, characterized by alterations in both spiking and bursting activity.
Glutamatergic neurons with the 16p11.2 duplication demonstrate an increased voltage sag upon hyperpolarizing current
injections in single-cell recordings. RESEARCH SUPPORT: Bavarian Research Foundation (Bayerische Forschungs-
Stiftung)

ASSESSMENT OF THE INFLUENCE OF FRACTIONATED X-RAY IRRADIATION AND IMMOBILIZATION ON THE
BEHAVIOR OF MALE AND FEMALE C57BL/6 MICE. AM Kadukova, NN Veyalkina, IA Cheshik, Institute of Radiobiology
NAS RB, Republican Scientific and Practical Center for Radiation Medicine and Human Ecology, Gomel, Belarus.
INTRODUCTION: Radiation exposure, hypergravity, isolation with limited mobility and a number of other factors in the
spaceflight environment have been identified as hazards to astronaut health and performance. The ground-based research
studies employing model organisms seeking to mimic the biological effects of the space radiation environment use to assess
the possible risks from exposure to ionizing radiation during space flights. It should be noted that at present, for research
purposes in various fields, including radiobiology, radiation generators with X-ray sources are used instead of isotopic gamma
radiation sources. AIM: To study the behavioral activity of C57BI/6 mice exposed to some space flight factors (ionizing
radiation, restraint) in the elevated plus maze and open field test and cognitive impairment in the Puzzle-box and the novel
object recognition (NOR) test. METHODS: Male and female mice (22-25 g) were housed in standard laboratory conditions
under a 12-h light/dark schedule, at constant temperature (22+1°C) without the environmental enrichment and had access
to food and water ad libitum. The animals were irradiated during the 1 month: cumulative doses (0,3, 3 and 6 Gy) were
obtained in the mode of fractionated irradiation (20 fractions). For the irradiation, animals were restrained in well-ventilated
50 ml tubes for 1 or 2 h depending on the dose X-ray and then exposed to whole-body irradiation in X Rad 320 Irradiation
System (Precision X-Ray, USA). Sham-irradiated groups of mice were subjected to all the manipulations heretofore described
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for the irradiation sessions. Control animals were taken in experiment directly from their housing cages. RESULTS: The
reaction of C57BI/6 mice to the influence of the studied factors in the EPM and OF tests depends on the sex of the animals.
The level of anxiety in front of a new aversive environment was reduced in female mice from the shame-irradiated group, while
it remained at a high level in male mice. The level of anxiety was increased in female mice in the groups after exposure to
X-ray radiation vs the corresponding values in the Sham-irradiated group. Fractionated X-ray irradiation at a dose of 30
cGy/day causes male C57BI/6 mice to develop a higher level of anxiety and psycho-emotional tension in the EPM test vs
males irradiated at a dose of 15 cGy/day on the next day after last session of irradiation. Sex differences in behavioral activity
mice remained in irradiated animals one month after the last irradiation session. The report will discuss cognitive abilities of
mice 4 months after irradiation in the puzzle box and NOR tests. RESEARCH SUPPORT: State program of scientific research
"Convergence 2025” (project: Analysis of adaptation processes in animal populations of different systematic groups to the
chronic effect of increased levels of ionizing radiation)

Day 2: May 17, 2025

PLENARY LECTURE: CARBON NANOTUBES IN TRANSLATIONAL ASTROGLIOLOGY. V Parpura, International
Translational Neuroscience Research Institute, Zhejiang Chinese Medical University, Hangzhou, China. Carbon
nanotubes (CNTs) have shown much promise in neurobiology and biomedicine. Their structural stability and
ease of chemical modification make them compatible for biological applications. The talk discusses the effects that
chemically functionalized CNTSs, applied as colloidal solute or used as strata, have on the morphological and functional
(glutamate uptake and vesicular recycling) properties of astrocytes, with an insight into the potential use of CNTs in neural
prostheses, as well as in pre-clinical treatment of glioblastoma and traumatic brain injury model

ISN PRESENTATION: THE INTERNATIONAL SOCIETY FOR NEUROCHEMISTRY - BUILDING A GLOBAL RESEARCH
COMMUNITY. V Parpura, ISN Treasurer-Elect, International Translational Neuroscience Research Institute, Zhejiang
Chinese Medical University, Hangzhou, China. The International Society for Neurochemistry (ISN) is a prominent global
scholarly organization dedicated to advancing the field of neurochemistry through research, education, and collaboration.
Established to promote the understanding of the biochemical processes that underlie nervous system function and
dysfunction, the ISN serves as a vital platform for scientists, clinicians, and educators worldwide. The Society organizes
international conferences, workshops, and symposia, fostering the exchange of ideas and the dissemination of cutting-edge
research. It also publishes Journal of Neurochemistry, a Q1 journal which features high-quality research articles and reviews
on various aspects of neurochemistry. Actively facilitating networking opportunities and promoting interdisciplinary
collaboration, the ISN plays a crucial role in enhancing our understanding of neurological disorders and developing innovative
therapeutic strategies. The presentation, given on behalf of ISN by its leadership team member, Prof VV Parpura, Treasurer-
Elect, will highlight how through its commitment to education and outreach, the society aims to inspire the next generation of
researchers and contribute to the global advancement of neurochemical science.

IMPACT OF THE METABOLIC ENERGY SOURCES ON HEALTHY AND CANCEROUS ASTROCYTES. V Montana, V
Parpura, International Translational Neuroscience Research Institute, Zhejiang Chinese Medical University, Hangzhou,
China. INTRODUCTION: Astrocytes, subtype of glial cells, are essential for maintaining physiological homeostasis in the
brain. Their functions are fuelled by to energy sources D-glucose, systemically delivered to the brain by the blood and L-
lactate, locally generated or systemically delivered. The effect of these fuels (alone or as a hybrid) on astrocytes, be that
healthy or cancerous astrocytes, reflects upon the function of the entire brain. The impact of the type of metabolic fuel or a
lack thereof on normal astrocytes and glioblastoma, GBM, cells, cancerous astrocytes expressing the wild type isocitrate
dehydrogenase is yet unknown. METHODS: Primary rat cultured astrocytes from visual cortices and human GBM cells were
treated with various concentrations of D-glucose, L-lactate, or their combination. Effects of metabolic fuels was assessed by
transcriptomics, proteomics and a functional assay for gliotransmission. Fluorescently based cytosolic Ca2+ imaging and
extracellular glutamate dehydrogenase assays were used to study effects of metabolic fuels on Ca2+dynamics which drive
the exocytotic release of glutamate into the extracellular space, respectively, upon bradykinin stimulation; this nonapetide is
a natural agonist chiefly formed at the interface between blood vessels and brain parenchyma Results and discussion: Our
data reveal that normal rat astrocytes deprived of both fuels display reduced exocytotic glutamate release. Presence of D-
glucose, either taken-up from the extracellular space or mobilized from the intracellular glycogen storage, sustained
glutamate release, while the availability of lactate (as a sole energy source or as a component of the hybrid fuel) significantly
reduced the release of glutamate from astrocytes. Further changes in the presence of lactate were evidenced in an altered
expression of cytoskeletal proteins (10) and proteins of secretory organelle/vesicle traffic (2) and of recycling at the plasma
membrane (2). Thus, metabolic microenvironment can affect gliotrasmission and, presumably, the operation of the tripartite
synapse. Changes in human GBM cells caused by differential fueling were abundant at the transcriptomic level, but
comparatively parsimonious at the proteomic level, likely indicating a high degree of post-translational regulation. Briefly and
selectively, the presence of lactate mostly affected expression of proteins involved in lipid metabolism (17) and signaling
(12), migration (8) and invasion (5) pathways. In conclusion, our data suggest that the type of metabolic fuel has profound,
but differential effects on healthy vs cancerous astrocytes. RESEARCH SUPPORT: Cheung Kong (Yangtze River) Scholar
Program, Ministry of Education, China; Kun Peng Action of Zhejiang Province, China
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ZOFIA ZUKOWSKA TRANSLATIONAL NEUROSCIENCE SYMPOSIUM

INTRODUCTION: PPOFESSOR ZOFIA ZUKOWSKA (1949-2012). Professor Zofia M. Zukowska (1949-2012) received her
MD and PhD, trained in cardiovascular medicine at the Warsaw Medical Academy (Poland). She pursued post-doctoral
training at the NIH, working with such renowned scientists as Irwin Kopin, Scientific Director of NINDS, and Julie Axelrod, a
Nobel Laureate. During this research period, her interest in stress and neuropeptides became galvanized. For 25 years, she
was a professor (and, later Chair) of the Department of Physiology and Biophysics at Georgetown University, before moving
to the University of Minnesota as the Director of Stress Physiology Center. Her ground-breaking research examined how
stress affects cardiovascular and metabolic health and diseases, and the role of peptides, in particular neuropeptide Y (NPY),
a sympathetic neurotransmitter and stress mediator. She was the first to determine that NPY mediates stress-induced
prolonged vasoconstriction and vascular mitogenic and pro-atherosclerotic effects (via Y1 receptors) and potent angiogenic
actions (via Y2 receptors), establishing the role of NPY in ischemia, retinopathy, tumors and obesity. Professor Zukowska
(or Zosia, as she was known and admired by many) was a good friend and a strong supporter of the ISBS, serving as a
regular plenary speaker at our conferences. Her scientific vision, extraordinary creativity, kindness to colleagues, and the
talent to be daring, continue to inspire all her colleagues and their research. This regular annual ISBS symposium honors
her scientific legacy in the field of biological psychiatry of stress

NEURAL CORRELATES OF EMOTIONAL PROCESSING IN MAJOR DEPRESSION BEFORE AND AFTER STANDARD
PHARMACOLOGICAL TREATMENT: AN MEG STUDY. V Poghosyan, F Al-Mohammed, T Al-Otaibil, F Al-Dosary, King
Fahad Medical City, Riyadh, Saudi Arabia. INTRODUCTION: Major depressive disorder (MDD) profoundly impacts
individuals and society, yet its underlying pathophysiology remains poorly understood, hindering advancements in diagnosis,
treatment, and relapse prevention. METHODS: We used magnetoencephalography (MEG) and state-of-the-art data analysis
methodology to record and analyze brain activity during passive viewing of emotional pictures in patients with MDD before
and after treatment with escitalopram, and matched healthy controls. RESULTS AND DISCUSSION: We identified a
distributed set of dysfunctional brain regions in depression and their precise dynamics during affective information
processing. In MDD patients, the negative emotions elicited significantly elevated neural activity in the limbic system and
visual cortex, and reduced activity in the cognitive control and attentional networks. Opposite effect was found in response
to positive emotions in the limbic system and cognitive control network. Importantly, responses in these brain regions were
altered in depression beginning from the early, preconscious and automatic stage of information processing (<150 ms post-
stimulus). Valence-independent activity was characterized by hypoactive attentional network. Antidepressant treatment
normalized valence-independent neural dysfunctions, but only partially the valence-specific biases. Elevated pretreatment
activity in pregenual anterior cingulate cortex was predictive of remission after six months of treatment. This study provides,
for the first time, high-resolution insights into the large-scale brain dynamics of dysfunctional emotional processing in
depression, beginning at the early, preconscious stage. We identified treatment-induced changes and pretreatment
biomarkers predictive of therapeutic response. These findings offer a foundation for refining neurobiological models of
depression and establishing clinically relevant tools for diagnosis, treatment monitoring and outcome prediction. RESEARCH
SUPPORT: KFMC Research Center grant 017-026

THE NEWPOINT OF VIEW ON PTSD BIOLOGY: FOCUS ON GENE NETWORKS DISORDERS. VE Tseilikman, OB
Tseilikman, DV Tseilikman, EV Burlakov, VA Shatilov, Higher Medical and Biological School, South Ural State University,
Faculty of Fundamental Medicine, Chelyabinsk State University, Innovation for Children Inc, Chelyabinsk, Russia. Post-
traumatic stress disorder (PTSD) is a socially significant disease. In addition to behavioral disorders, PTSD is accompanied
by complications of cardiovascular disorders, immune disorders and damage to internal organs. Unfortunately, there is still
no effective therapy for PTSD till now. Progress in this direction is hampered by limited information on the biology of PTSD.
Here we propose a new view on the mechanisms of PTSD development. In general, it is presented by the following
postulates. 1) Time Dependent Sensitization (TDS) to various associations (memories) somehow related to the experienced
stress is the "core" of PTSD pathogenesis. 2). TDS is caused by failures in the work of local gene networks. Gene networks
are a group of simultaneously and coordinately working genes. These gene networks can be located both within the brain
(PFC, hippocampus, amygdala, etc.) and outside it. 3). As a result of failures in the work of gene networks, there is a
disruption in the interactions between neurotransmitters and hormones. The consequences of these disorders are severe
behavioral disorders and somatic diseases. 4). The pathogenesis of PTSD is associated with disturbances in communication
between the inner organs in no lesser extent than with disturbances that occur within different regions of the brain. 5). New
approaches in PTSD therapy should be aimed at eliminating failures in gene networks and blocking TDS development. Using
the ANDSystem, networks describing gene clusters associated with the development of PTSD were reconstructed and
analyzed. When the network was displayed as a graph, a previously predicted link with neuroinflammation was found, as
well as a link with the DICER protein and necroptosis markers, which opens up new prospects for research in the field of
PTSD pathomorphology. Protective effects of resveratrol are linked to its ability to correct malfunctions in gene networks in
PTSD. Protective effects of resveratrol, a well-known polyflavonoid, are linked to its ability to correct malfunctions in gene
networks in PTSD. Taken together, this allows us to formulate a new concept of PTSD pathogenesis, offering new opportunity
in PTSD treatment. RESEARCH SUPPORT: Russian Science Foundation Regional (Chelyabinsk) grant 23-15-20040

ANXIETY AND DEPRESSION-LIKE BEHAVIOR IN RATS WITH GENETIC PREDISPOSITION TO ABSENCE EPILEPSY.
E Sitnikova, Institute of the Higher Nervous Activity and Neurophysiology RAS, Moscow, Russia. INTRODUCTION: Absence
epilepsy is a non-convulsive form of epilepsy characterized by transient loss of awareness and associated with thalamo-
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cortical dysfunction. This condition often leads to neuropsychiatric and neurocognitive deficits. The relationship between
absence epilepsy and psychiatric comorbidities in rats represents a complex interplay between genetic predisposition and
neurological function. METHODS: Anxiety and depression-like behavior in rats was tested in the Forced Swim, Sucrose
Preference, Light-Dark choice, Elevated Plus Maze and Open Field tests. Memory and learning skills were tested in the
novel object recognition, social recognition and social interaction tests. RESULTS AND DISCUSSION: Rats with
spontaneous absence-like seizures (GAERS and WAG/RIj) are widely used as in vivo genetic models for absence epilepsy.
Similar to human patients, these rats exhibit behavioral comorbidities (manifesting as depression- and anxiety-like symptoms)
and cognitive comorbidities (characterized by poor learning). While depression-like behaviors are well-documented in rats
with absence epilepsy, their anxiety-related symptoms remain unclear. Absence epilepsy is associated with impaired
thalamocortical neuronal circuitry. The thalamus is involved in multiple cognitive functions, and epileptic activity in the
thalamocortical circuitry can disrupt normal cognitive functions, including attention, memory and executive functions.
Therefore, the concept of the cognitive thalamus could explain some of these cognitive issues.

CHRONIC SOCIAL ISOLATION STRESS AND CROWDING IN RATS HAVE DIFFERENT EFFECTS ON LEARNING AN
OPERANT BEHAVIOR AND THE STATE OF THE HYPOTHALAMO-HYPOPHYSEAL-ADRENOCORTICAL SYSTEM. VWV
Gauvrilov, Institute of Psychology RAS, Moscow, Russia. AIM: To study the influences of isolation and crowding types of social
stress in rats on the rate of learning to perform an operant food-acquisition behavior alone and in cooperation with a
conspecific. Blood corticosterone and ACTH levels were measured to evaluate the state of the stress-mediating
hypothalamo-hypophyseal-adrenocortical system; neurotrophins (BDNF and NGF) and proinflammatory cytokines (IL-1, IL-
6, TNF-a) were also estimated. METHODS: 24 adult male Long Evans rats were separated from their mothers and sibs at
age one month and divided into three groups (n=8): isolated rats kept alone in their home cages; controls kept in the same
home cages in groups of 4, and crowding kept all together in one cage. Studies were carried out in experimental cage divided
into two equal parts by a transparent partition. In each half of the cage, one corner contained a feeder and pedal, pressing
of which led to automatic delivery of food into the feeder. The rat was placed in the cage and had to learn to press the pedal
to procure a portion of food without help from the experimenter. In the definitive behavior studied, trained rats completed
multiple runs from the pedal to the feeder and back. When learning the behavior together, previously trained rats in different
halves of the cage had to press pedals simultaneously for delivery of portions of food to both. After training, all animals were
decapitated at the age of 5-6 months and their blood was collected for biochemical analysis. RESULTS: We found different
results on learning an operant food-procuring behavior from age three months — isolated animals took longer than controls,
while rats housed in crowded conditions showed no significant differences from controls in learning speed, behaving both
individually and cooperatively. Isolation stress, in contrast to crowding, decreased learning effectiveness — formation of a
new skill — in both individual and cooperative behavior. No increases in HHACS functioning were seen in stressed animals
of either group. Furthermore, animals in crowded conditions showed significant reductions in corticosterone and increases
in the proinflammatory cytokine IL-13. CONCLUSIONS: Our results suggest distinct mechanisms of chronic isolation and
crowding stress both at the level of the body’s stress systems and their impact on integrative functions of the brain

INVESTIGATION OF BEHAVIOR AND GLUTAMATERGIC SYSTEM OF THE BRAIN IN RAT STRAINS WITH
CATATONIA. VS Plekanchuk, MA Ryazanova, Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia.
INTRODUCTION: Catatonia is a syndrome of psychomotor dysregulation associated with a variety of different
psychopathologies and neurological diseases, which remains poorly understood. The experiments were performed using
rats of the genetic catatonia (GC) strain that are prone to cataleptic freezing and of pendulum-like movements (PM) strain
that are prone to pendulum-like movements hyperkinesis. METHODS: Test for catalepsy (breeding criteria), investigation of
startle reflex and prepulse inhibition (PPI) and in TSE Startle Response System (Germany), RT-gPCR for estimated Slcla3,
Slcla2, Slcl7a6, Gadl, Gls, mRNA level in hippocampus, frontal lobe and striatum, HPLC method for analyzed glutamate
and glutamine were used. RESULTS AND DISCUSSION: In the catalepsy test, the GC rats freeze (p<0.0001), while the PM
rats tend to make pendulum-like movements (p<0.05). The acoustic startle-reflex for the first stimuli was elevated in GC rats
(p<0.05) and was not changed in PM rats. In PM rats, the startle reflex to stimuli 2—11 was reduced (p<0.001). Startle
habituation (pulse-alone, 110 trials) in GC rats was disrupt (p<0.05). The PPI (prepulse 85 dB + pulse) deficit of GC rats was
demonstrated (p<0.05) along with no changes in PM rats. An increase in the amount of glutamate in the hippocampus of PM
rats was demonstrated (p<0.05), which can affect the level of excitation in the brain and, together with a decrease in glutamine
in the PM rats hippocampus (p<0.05) and blood serum (p<0.001), reflects changes in glutamate metabolism. GC rats only
decreased the amount of glutamine in the hippocampus (p<0.05). The study revealed a high level of SIc1A3 gene, encoding
the EAATL (p<0.05) which responsible for the reuptake of glutamate, is higher in the hippocampus of PM rats, which may
influence the amount of glutamate in the synaptic cleft. For PM rats, data were obtained on a significant decrease in the
mRNA of the Gad1 (p<0.01) gene encoding the enzyme for the synthesis of GABA from glutamate. This may lead to a change
in the excitation-inhibition balance of the brain. The study revealed various deviations in information filtration in the brain of
GC and PM rats with differential manifestations of catatonic syndrome. This may be due to different activation of the
glutamatergic system of the hippocampus. RESEARCH SUPPORT: State budget project FWNR-2022-0019

VASOPRESSIN-INDUCED ANTI- AND PRONOCICEPTIVE EFFECTS, NEUROCHEMICAL CHANGES IN THE BRAIN IN
THE NORMAL CONDITIONS AND ACUTE PERIOD AFTER SUFFERING VITAL STRESS IN RATS. AA Nikitina, SG
Belokoskova, SG Tsikunov, Institute of Experimental Medicine, St. Petersburg, Russia. INTRODUCTION: The study of the
effects of stress-related disorders, including post-traumatic stress disorder (PTSD), remains relevant. The pathogenesis of
PTSD remains poorly understood, and therapy is often not effective. It is known that acute stress reduces sensitivity to pain,
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that is, stress-induced analgesia (SIA) develops, severe acute or chronic stress contributes to the development of stress-
induced hyperalgesia (SIH). Brain neurotrophic factor (BNDF) and monoamines norepinephrine (NE), serotonin (5-HT) and
dopamine (DA), exhibit anti- and pronociceptive effects. Arginine vasopressin (AVP) and its synthetic analog, 1-deamino-8-
D-arginine vasopressin, DDAVP, have been found to be involved in the regulation of stress reactivity and pain modulation.
The effects of AVP and DDAVP in models of PTSD remain unexplored. AIM: To evaluate the effect of DDAVP on pain
sensitivity, serum corticosterone levels, the content of BNDF, NE, 5-HT, DA and their metabolites in the parietal cortex and
spinal cord in the early period after vital stress in rats. METHODS: The study involved 41 male Wistar rats, divided into 4
groups, including 5 intact rats (control); 12 animals that received DDAVP; 12 rats that suffered vital stress caused by the
death of a partner from the actions of a predator, a tiger python; 12 rats that received DDAVP from the 1st to the 5th day
after suffering vital stress. DDAVP was administered intranasally at a single 2-uyg and a cumulative 10-ug doses. The content
of BDNF in the parietal cortex and spinal cord, and corticosterone in blood serum were determined using ELISA. The levels
of NE, 5-HT, DA and their metabolites in the brain were evaluated by HPLC. RESULTS AND DISCUSSION: After
administration of DDAVP, the content of BDNF and NE increased in the parietal cortex, while the levels of the HVA, the DA
metabolite, decreased; in the spinal cord, the content of BDNF increased, and the levels of NE, 5-HT and DOPAC, the
metabolite of DA, decreased. Given the antinociceptive effects of BDNF and monoamines, analgesia caused by the peptide
may be related to its modulatory effect on BDNF release and the activity of monoaminergic systems in the brain. On the 5th
day after vital stress, the rats developed analgesia, which was associated with an increase in the content of corticosterone
in the blood, in the sensorimotor cortex — with an increase in the content of NE, a decrease in HVA levels; whereas in the
spinal cord — with a decrease in the content of NE and DOPAC. Thus, the development of SIA in rats was associated with
changes in the activity of the noradrenergic and dopaminergic systems at the supraspinal and spinal levels. NE and DA could
contribute to analgesia by increasing the activity of the descending inhibitory antinociceptive system. DDAVP caused
hyperalgesia in stressed rats, which was associated with an increase in corticosterone levels in the blood, in the parietal
cortex — with higher BDNF, NE and DA levels, and in the spinal cord — with lower NE, DA and DOPAC. The development
of hyperalgesia under Combined effects of stress and DDAVP may be due to prolonged increased expression of BDNF and
an imbalance of monoamines in the brain

NEUROENDOCRINE AXES UNDER CONSTANT LIGHTING. ND Goncharova, Kurchatov Complex of Medical Primatology
of the National Research Center Kurchatov Institute, Sochi, Russia. The problem of the connection between age-related
endocrine dysfunctions and negative environmental factors is relevant due to the sharp increase in the incidence of age-
related pathologies (cardiovascular, metabolic, etc.) due to the expansion of the range of stress factors, among which a
significant role is given to light pollution with increased illumination at night. The purpose of the study was to investigate age-
related and individual features of the functioning of the main adaptive neuroendocrine systems (hypothalamic-pituitary-thyroid
axis, hypothalamic-pituitary-adrenal axis) during aging under constant lighting (CL) on a translational model of laboratory
primates. The study involved 40 female rhesus monkeys of two age groups: 5-9 years (young mature) and 20-30 years (old),
consisting of individuals with different adaptive behavior (standard, SB, and depression/anxiety-like, DAB). Half of these
animals were subjected to CL (4-7 weeks, 330-400 lux) and the other half were in natural lighting conditions. Significant
differences in the direction of age-related changes in thyroid hormone secretion were revealed depending on behavior under
basal conditions: a decrease in the concentration of free thyroxine (T4) at 09:00, 15:00 and 22:00 in females with DAB and
free trilodothyronine (T3) at 15:00, 22:00 and 03:00 in females with SB. CL had a pronounced inhibitory effect on the
magnitude of the increase in T4 levels in response to the administration of thyrotropin-releasing hormone or thyrotropin
mainly in old animals, regardless of behavior. In young animals, mainly with SB, CL induced an inhibitory effect on the
magnitude of the increase in T3 concentration in the TSH test, which persisted 1 year after the cancellation of CL. An inhibitory
effect of CL on the magnitude of the increase in cortisol secretion in response to nonrigid immobilization for 2 h was also
revealed, which was age-dependent: it was accompanied by similar changes in ACTH secretion in young animals, but did
not affect pituitary secretion in old individuals. Endocrine disorders induced by CL play an important role in the formation of
metabolic disorders and insulin resistance and can contribute to accelerated aging and age-related pathology. RESEARCH
SUPPORT: National Research Center Kurchatov Institute (Russian Federation) project 123011300084-1

PLENARY LECTURE: WHY DO BONE MARROW-DERIVED STROMAL CELLS IMPROVE NEUROLOGICAL
CONDITIONS? JPJM de Munter, T Strekalova, Neuroplast BV, Maastricht University, Maastricht, Netherlands.
INTRODUCTION: Neuro-Cells is a fresh autologous bone marrow derived naive stem cell mixture developed to treat acute
and subacute traumatic spinal cord injured patients. Neuro-Cells are offering cell protection against programmed cell-death
and reducing the secondary inflammation following a primary CNS insult. Preclinically, we demonstrated proof of principle in
several rodent models of neurological disorders. The mode of action was stimulating polarization of activated microglia and
macrophages resulting in a significant lowering of the inflammatory cytokines and activation of mitochondrial processes.
Neuro-Cells also improves the outcome in preclinical models for Alzheimer's Disease, Frontotemporal Dementia,
Amyotrophic lateral Scleroses, Parkinsonism, and finally in a preclinical model mimicking a closed traumatic brain injury.
CLINICAL STUDIES: From 2020 to 2024 Neuro-Cells was tested in patients suffering a traumatic Spinal cord injury. A Phase
| study with 10 chronic traumatic spinal cord injured patients was performed in Toledo Spain. The total follow-up was 2 years.
Neuro-Cells was administered by lumbar puncture into the cerebrospinal fluid. No product-related adverse events were
reported during the total follow-up period of 2 years. Between 2022-2024, a double-blinded placebo controlled randomized
trial was performed with 16 patients with a (sub)acute traumatic spinal cord injury in Toledo Spain and Copenhagen Denmark.
No adverse events were reported up to date and the treatment was well tolerated by the patients. Neuro-Cells® was able to
improve significantly bowel functioning, the intensity of the neuropathic pain and the normalization of the vital functions in
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(sub)acute spinal cord injured patients vs the placebo treatment. OUTLOOK: Neuro-Cells is prepared to fulfill the
requirements of another administration form more appropriate to treat chronic neurological conditions such as Alzheimer’s
Disease. Preclinical outcomes, especially the study with mutant mice mimicking Alzheimer’s Disease confirmed the beneficial
effect on the hallmarks of this disorder. The primary focus is bringing an intranasal administration of Neuro-Cells to treat
patients with early Alzheimer’s as soon as possible

INVESTIGATING THE ROLE OF TRANSIENT RECEPTOR POTENTIAL ANKYRIN 1 ION CHANNEL (TRPA1) IN
NEURODEGENERATION USING EDINGER- WESTPHAL AREA(EWCP) SPECIFIC CONDITIONAL TRPA1 KO MICE. E
Pintér, P Prokay, J Konkoly, A Al-Omari, B Gaszner, D Zelena, V Kormos, Department of Pharmacology, Anatomy and
Physiology, University of Pécs, Medical School, Pecs, Hungary. INTRODUCTION: Our previous studies demonstrated that
TRPA1 KO mice show reduced memory loss in a model of senile dementia and attenuated cholinergic fiber and cell body
loss in a model of the Alzheimer’s disease (AD). We recently also demonstrated that the centrally projecting Edinger Westphal
area (EWcp) is the site of the strongest Trpal mRNA expression in the mouse central nervous system that is localized in the
peptidergic, UCN1-containing neurons. Considering that the EW is affected by AD, and the TRPAL is highly expressed here,
we presumed that TRPAL plays a role in the AD-associated neurodegeneration of the peptidergic neurons. We have also
presented evidence, that TRPA1 may participate in stress adaptation, mood regulation, as well as in the smell loss which is
an early sign of several neurodegenerative disorders. METHODS: In the present study we aimed to investigate the site-
specific deletion of TRPAL in the urocortinergic EWcp neurons in a mouse model of AD. We have constructed an adeno-
associated virus vector (AAV) that carries an UCN1 promoter-driven Cre recombinase (Ucn-Cre-AAV). The AAV vector was
injected into the EW nucleus of the stopflox-td-Tomato mice. The Trpal mRNA expression was determined by RNA scope
in situ hybridization technique and the urocortin protein was labelled by immunohistochemistry. Results: In the brain of the
stopflox-td-Tomato reporter mice, we have proven that Ucn-Cre-AAV was introduced into urocortinergic cells, where the
promoter activated the Cre recombinase and td Tomato, turning them red. By also performing the RNA scope technique on
the sections, the complete co-localization is clearly visible, showing that the virus is specific for TRPA1 expressing
urocortinergic cells. CONCLUSIONS: Our histological findings in the stopflox-td-Tomato reporter mice suggest that our Ucn-
Cre-AAV construct is available to create the EW specific conditional TRPA1 KO mice. These mice are suitable to investigate
the role of the TRPA1 receptor expressed in EWcp in mouse models of neurodegenerative diseases. RESEARCH
SUPPORT: Hungarian Brain Research Program (NAP3) 2022-2025, TKP2021-EGA-16

GENES VOTE FOR REST. UNDERESTIMATED ROLE OF REST AFTER EXERCISE IN THE BENEFITS OF PHYSICAL
ACTIVITY. VE Dyakonova, JM Rozenberg, DV Boguslavsky, IA Chistopolsky, IS Zakharov, Koltzov Institute of
Developmental Biology RAS, Moscow, Russia. Exercise is known to activate the brain functions. Voluntary running improves
memory, forces neurogenesis, facilitates decision-making, decrease anxiety and depression diminishing the adverse
influences of stress. Emerging data from research on various protostomes suggest that beneficial effects of species-specific
intense locomotion on the brain could have taken place already at the early stages of animal evolution. These discoveries
opened new perspectives for elucidating molecular mechanisms underlying the influence of exercise on brain functions, as
many invertebrates are excellent experimental models. In freshwater snails Lymnaea stagnalis, an intense crawling exercise
in low water is accompanied by formation of memory and other behavioral, neuronal and metabolic changes, facilitating
subsequent behavior in a completely dry arena. Although the nervous system plays a crucial role in these adaptations, the
underlying transcriptional mechanisms are not characterized. We analyzed brain transcriptomes under background, 2-h
exercise and rest after exercise (2 h) conditions, using the MGIEasy RNA Library Prep Set, MGISEQ-2000 sequencing and
data analysis by Trinity 2.8.6 package. Chromatin modifying, vesicle transport and cell-cycle genes were up regulated,
whereas neurodevelopmental, behavioral, synaptic and hormone response genes were preferentially repressed immediately
after 2-h forced crawling exercise. These changes were normalized after 2 h of subsequent rest, which induced a completely
distinct transcriptional program, characterized by upregulation of genes functioning in neuron differentiation and synapse
structure/activity. Therefore, rest after exercise represents a specific epigenetic state which may be particularly important for
forming memory and adaptation to novel conditions. This conclusion agrees with previous metabolic and electrophysiological
data suggesting that the rest following exercise is a specific state of an organism. Interestingly, tens of dysregulated by
exercise and rest genes in snail CNS are reported to be dysregulated also in the hippocampus of mice with chronic voluntary
exercise training. In humans, homologous genes are pivotal for complex neurological functions. RESEARCH SUPPORT:
IDBRAS program 0088-2021-0008

INTRODUCTION: THE INTERNATIONAL STRESS AND BEHAVIOR SOCIETY (ISBS). The International Stress and
Behavior Society (ISBS, www.stressandbehavior.com) is a prominent international organization dedicated to advancing
research and understanding of the complex interactions between stress and behavior. Founded in 2008 by a group of leading
scientists in the field, the Society aims to foster collaboration among students, basic researchers, clinicians, psychologists,
educators and other specialists who are interested in the biological, psychological, and social aspects of stress and its impact
on brain and behavior. Continuing a series of over 40 of national and international conferences held since 1997, the Society
serves as a platform for the dissemination of knowledge through conferences, workshops, and publications. Organizing
international meetings, the ISBS provides a forum for researchers to present their findings, share innovative methodologies,
and discuss the latest advancements in stress research. One of the key objectives of the ISBS is to promote interdisciplinary
collaboration, recognizing that stress affects individuals across various domains, including mental health, physical health,
and social interactions. The society encourages the integration of diverse perspectives, fostering a holistic understanding of
how stress influences brain, behavior and well-being. The ISBS is also committed to supporting the next generation of
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researchers by providing mentorship opportunities and resources for young scientists. Through its initiatives and the growing
global membership, the International Stress and Behavior Society continued to play a crucial role in advancing the field of
translational stress research

ISBS ONLINE LECTURE: UNCERTAINTY OR DOUBT AS A FACTOR OF STRESS. Ph Fauquet-Alekhine, JAK Erskine,
Group INTRA robotics, France; SEBE-Lab-Behavioural & Psychological Science, LSE, St George’s, University of London,
London, UK. INTRODUCTION: The INTRA group is a robotic emergency response organization for nuclear accidents. Its
objective is to develop, operate and maintain a fleet of remotely operated vehicles by an on-call team available 24/24, 7/7,
in the event of a major nuclear accident occurring at one of the nuclear facilities built on French territory. The group's pilots
must be able to intervene in such a situation using remotely operated robotic vehicles, on the ground or in the air. These
robots aim to replace humans in highly irradiated or contaminated environments. Depending on the accident scenario, pilots
could be required to intervene in CBRN clothing if the control desk had to be approached in a contaminated area. In the
event of such an accident, the intervention vehicles would converge on the accident site against the current of the entire
population who would evacuate or even flee this area. It is therefore important to have staff, who make up the on-call team,
who are prepared for this type of situation. Indeed, it is possible that the stress induced by the situation would significantly
reduce the performance of pilots in their work. To ensure the INTRA staff will be mentally and operationally ready to respond,
they are regularly trained and tested to periodically assess their capacity to intervene (see Occupational training,
Competencies, and Stress by Fauquet-Alekhine and Erskine, 2023). In addition, long before being integrated into the group,
the staff is tested at the time of recruitment. In 2021, the recruitment tests were reinforced by completing the stress resistance
test. At the time, this test consisted only of a Stroop test without any other measure of stress, neither by questionnaire nor
by physiological measurement. However, the Stroop test only provides access to performance under stress, not to the level
of stress or the ability to resist stress, and in particular resilience. It was therefore necessary to improve this stress test.
METHODS: The new stress-test was broken down into 5 consecutive sequences. Sequence 1 consists of piloting a ground
robot equipped with an articulated arm: the objective for the pilot is to remotely operate a tracked robot over 7m, on flat
ground, to hit a target located 2 m above the ground by unfolding the arm to the target; on the course, the subject must pass
between 2 "doors" each materialized by 2 studs, thus constituting 2 obligatory passages off-axis in relation to the axis leading
directly to the target; During movement maneuvers, the pilot must not touch the studs. Sequence 2 is a Stroop test. Sequence
3 is a psychotechnical test developed by Fauquet-Alekhine (2012), version 1: the subject must answer 12 questions as
quickly as possible while subjected to auditory and visual stimuli whose purpose is to disturb the subject's concentration and
increase his or her stress level. Sequence 4 is a Stroop test. Sequence 5 is identical to sequence 1 but the subject performs
the activity equipped with a CBRN suit, with gloves that change the sensitivity of the robot's controls and a cartridge mask
that modifies breathing. At the end of each sequence, a stress self-perception questionnaire is completed by the subject
(Appraisal of Life Events Scale). Throughout the stress-test, the subject is equipped with a Polar H10 (chest strap with
sensors) for the measurement of the heart rate captured via the EliteHRV application on smartphone (Bluetooth connection)
and processed on a computer with the Kubios application: this allows access to the heart rate variability (HRV) by FFT for
each sequence; HRV is currently the most reliable physiological parameter for accessing the subject's mental stress level
provided that the heart rate is not disturbed by physical effort. For sequences 2, 3 and 4, the subject is seated in front of a
table, isolated in a cubicle. For each sequence, a performance score is calculated. The cross-comparison of the results
allows access to the subject's performance under acute stress as well as to the resilience to stress. This is obtained by
comparing the subject's performance between sequences 1 and 5, and 3 and 4, since, in the meantime, the subject has been
subjected to an episode of acute stress during sequence 3. The objective of this abstract is to present what led to the
optimization of the stress test by moving from version 1 to version 2 of the Fauquet-Alekhine psychotechnical test. Between
2021 and 2024, 24 subjects were subjected to the stress test: average age 46,5 years old (SD=8,6), 15% female. RESULTS
AND DISCUSSION: The study of the stress-test was carried out in 2 periods. During the first period, version 1 of the Fauquet-
Alekhine psychotechnical test was used during the stress test. The results showed that subjects had a higher HRV on the
psychotechnical test than the Stroop tests for 33% of them. However, on the average, there was no significant increase in
HRYV on the psychotechnical test (no significant increase in stress level) vs the first Stroop test (sequence 2). This was not
satisfactory insofar as the psychotechnical test had been developed with auditory and visual stimuli with the objective of
placing the subject in an episode of acute stress in order to measure the subject's resilience to stress when taking the second
Stroop test in sequence 4. The analysis of the protocol made it possible to hypothesize that the errors made by the subject
during the Stroop test, for which the experimenter requests a correction in real time, generated doubt or outcome uncertainty
that contributed to increasing the level of stress. It was therefore decided to systematically ask the following question of the
subject when taking the psychotechnical test: "Are you sure that you have answered this question?" for questions 1 and 11,
regardless of the answer that the subject would provide. Thus, in the second period, the psychotechnical test in its version 2
was applied during the stress-test. The results were very satisfactory. Indeed, the percentage of subjects with a higher level
of stress on the psychotechnical test vs the Stroop test increased to 73% (more than double) and the average increase in
HRV was up to 41% for the psychotechnical test vs the Stroop test (p<0.02) while not significant in period 1. The conclusion
of this experiment is that doubt or outcome uncertainty related to decision-making is a significant factor in the generation of
acute mental stress as shown elsewhere. However, further analysis is needed to refine the conclusion as doubt and
uncertainty are two different concepts: is the increase of stress a result of doubt or uncertainty, or a combination of both? In
the context of the present study, doubt leads to questioning and comparing different options whereas uncertainty relates to
the validity of the outcome resulting from decision-making. The answer to this question may be important because, if doubt
and uncertainty have been already studied in literature as in relation to anxiety, as well as uncertainty to stress, the literature
is devoid of studies concerning punctual doubt as a stressor during an episode of acute stress. It seems that this is an
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interesting and useful research prospect for a better understanding of acute stressors and the management of this type of
stress. These initial results have made it possible to optimize the recruitment protocol for INTRA group's staff. However, the
predictive nature of this stress test, which incorporates Fauquet-Alekhine psychotechnical test v. 2, remains to be verified in
the context of a longitudinal study that is currently underway

POSTER SESSION |

SEX DIFFERENCES IN COPING STRATEGIES UNDER ACUTE STRESS: ANALYSIS OF BEHAVIORAL RESPONSES
IN THE ACTIVE AVOIDANCE TEST. M Pupikina, E Sitnikova, Institute of Higher Nervous Activity and Neurophysiology
RAS, Moscow, Russia. INTRODUCTION: Acute stress triggers species-specific behavioral responses aimed at adapting or
avoiding threats. Coping strategies reveal an individual's adeptness at managing stressful challenges. Sex differences in
stress responses are well-known in humans, but less explored in rodents, especially in aversive conditioning. The present
study examines coping strategies in males and females exposed to acute stress through active avoidance. METHODS: The
study used 50 WAG/RIj rats (19 females and 31 males) aged 5-8 months. Acute stress was induced through a two-chamber
active avoidance conditioning task. Rats were placed in a shuttle chamber with a 3-mm stainless steel grid floor. During the
test, a 70 dB auditory tone (conditioned stimulus) was given 4.5 s before a scrambled foot-shock (0.5 mA, unconditioned
stimulus). To avoid the foot-shock, rats needed to move to the opposite compartment, which was always safe. Each rat was
exposed to 50 trials. The rat emotional state was studied through recording their ultrasonic vocalization with the Sonotrack
system. RESULTS AND DISCUSSION: Females had a higher success rate in acquiring the avoidance reflex. Males showed
prolonged freezing (immobility) and more aversive vocalizations (67% males vs 26% females) suggesting heightened
emotional reactivity. Four types of coping strategies were defined: | (Rapid Adaptation, predominant in females, involving
fast or slow avoidance); Il (Active Escape, observed in both sexes); Il (Passive Refusal, prevalent in males, particularly in
subjects with absence epilepsy) and IV (Active Refusal, rare in both sexes and involving jumping without avoidance). Our
data strongly suggest that investigating stress responses in laboratory animals requires considering sex differences. This
can significantly enhance our understanding of stress-related phenomena and markedly improve our comprehension of
anxiety, post-traumatic stress disorder (PTSD) and early diagnostic models.

NEUROCHEMICAL AND ENDOCRINE CORRELATES OF BEHAVIORAL DISORDERS IN CHRONIC PREDATORY
STRESS IN ZEBRAFISH. AR Mustafayeva, OB Tseylikman, IA Buksha, IA Lipatov, AE Epitashvili, AK Shonina, MV
Shamshurin, ER Tepikina, MS Zhukov, VA Shatilov, VE Tseylikman, MA Grabchuk, Zelman Faculty of Medicine and
Psychology, Novosibirsk State University, Novosibirsk, Faculty of Fundamental Medicine, Chelyabinsk State University,
Chelyabinsk, Russia. INTRODUCTION: Zebrafish have been successfully used to study molecular mechanisms of stressor-
induced behavioral disorders. In this work we compared behavioral changes induced by chronic predator stress (CPS) with
serotonin concentration and MAO-A activity level, as well as with cortisol content and 11GSDH1 activity level in zebrafish.
METHODS: Experiments were performed on adult 6-months-old zebrafish. CPS was induced by exposing the fish to a
conspecific alarm substance (AS) for 10 min for 10 days. After CPS sessions, behavioral activity was analyzed in the novel
tank test. Further, serotonin content and MAO-A activity in fish brain, as well as cortisol concentration and 113-HSDH1
activity in fish bodies were determined by spectrofluorimetry and spectrophotometry. RESULTS AND DISCUSSION: In the
novel tank test, CPS in zebrafish increased the number and duration of acts of freezing, also characterized by lesser top
time, suggesting an anxious-phobic state in stressed fish. In their brains, we noted increased serotonin content and lower
MAO-A activity. In addition, they showed a decrease in cortisol levels, which was accompanied by a decrease in 11GSDH1
activity. We hypothesize that reduced cortisol is associated with impaired cortisol synthesis, which in turn lowers MAO-A
activity and rises brain serotonin concentration. These analyses suggest that the pro-anxiogenic effects of serotonin are
realized in the zebrafish model. RESEARCH SUPPORT: Russian Science Foundation grant 25-25-00159

NEUROMORPHOLOGICAL FEATURES INDUCED BY PROLONGED CHRONIC UNPREDICTABLE STRESS IN Q31L
MICE MODEL OF AFFECTIVE DISORDERS. TG Amstislavskaya, SV Shvetsova, KV Smirnova, LP Smirnova, Scientific
Research Institute of Neurosciences and Medicine, Novosibirsk State University, Novosibirsk, Research Institute of Mental
Health, Tomsk National Research Medical Center, Tomsk, Russia. INTRODUCTION: 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. In mice, mutation Q31L in the Discl gene reduces binding of DISC1 protein to GSK-3
(glycogen synthase kinase-3 a) and PDE4B (3',5'-cyclic AMP phosphodiesterase 4B), accelerates degradation of BMAL1.
The aim of this study is to distribution of BMALL1 protein in brain regions involved in behavior regulation in mice with Q31L
mutation in Discl gene and to investigate the behavioral response to different duration of stress effects. METHODS: The
study involved male C57BL/6 mice and Discl mutants Q31L from the unique scientific installation Biological collection -
genetic biomodels of neuropsychiatric diseases of Scientific Research Institute of Neurosciences and Medicine (Novosibirsk,
Russia). The mice were kept under standard conditions, and assessed in the open field, social preference and forced swim
tests. Immunohistochemical analysis was performed on frozen brain sections using primary antibodies against BMAL1 and
secondary ones - Alexa fluor 488. RESULTS AND DISCUSSION: Mice carrying point mutation Q31L in second exon Discl
exhibit depression-like phenotype: increased floating time and decreased social interaction. In CAl and lateral habenula of
Q31L mice was observed decreased BMAL1 protein expression. Both of this areas, especially lateral habenula involved in
affective disorders. By the fact that BMAL1, regulate oligodendrocite proliferation and migration it can be proposed that
DISC1-GSK3-BMAL1 pathway is potential mechanism regulating myelination and involved in affective disorders
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pathogenesis, so this protein can act as a molecular target for the treatment of affective disorders. RESEARCH SUPPORT:
Russian Science Foundation grant 23-75-00023

ABILITY OF MONOTERPENOID DIOL TO RESTORE NEURONAL REPRESENTATION IN ZEBRAFISH IN MPTP-
INDUCED MODEL OF PARKINSON'S DISEASE. EA Timofeeva, Xixin Bao, OV Ardashov, KP Volcho, MA Tikhonova, AV
Kalueff, TG Amstislavskaya, Novosibirsk State University, Novosibirsk, Russia, Scientific Research Institute of
Neurosciences and Medicine, Vorozhtsov Novosibirsk Institute of Organic Chemistry, Novosibirsk, Russia; Department of
Biosciences and Bioinformatics, School of Science, Xi'an Jiaotong-Liverpool University, Suzhou, China. INTRODUCTION:
Parkinson's disease is a severe and incurable neurodegenerative disorder. Since there are currently no effective treatments
this disease, the search for innovative therapeutic approaches is of paramount importance. At the Vorozhtsov Novosibirsk
Institute of Organic Chemistry, a monoterpenoid diol, (1R,2R,6S)-3-methyl-6-(prop-1-en-2-yl) cyclohex-3-ene-1,2-diol,
Prottremin®, was synthesized and demonstrated antiparkinsonian effects in rodent models of Parkinson's disease, also now
it has completed the first phase of clinical trials. However, since the molecular mechanisms of action of Prottremin is not
known, nor is the reproducibility of the antiparkinsonian effects of Prottremin in animals of other taxonomic groups, the aim
of the present study was to evaluate the ability of Prottremin to restore reduced levels of neuronal representation in the brain
of zebrafish with an MPTP-induced model of PD. METHODS: Parkinson's-like condition was induced in zebrafish using 1-
methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), which was administered intraperitoneally three times at a dose of 50
mg/kg. Prottremin was administered every day (20 mg/kg, intraperitoneally) starting the day after MPTP administration. The
effects of Prottremin were compared with the widely used antiparkinsonian drug Levodopa (20 mg/kg, intraperitoneally).
Brain sections were examined on days 4, 7 and 14 after the start of drug administration using Nissl staining and
immunohistochemical (IHC) analysis with the neuronal marker NeuN and the key dopamine biosynthesis enzyme tyrosine
hydroxylase (TH). RESULTS AND DISCUSSION: Prottremin (20 mg/kg) increased neuronal density in the telencephalon of
zebrafish with a Parkinson's-like condition on days 7 and 14, as shown by both Nissl staining and IHC analysis for NeuN
(p<0.001), reaching levels of the intact group. IHC analysis for TH did not reveal an increase in the number of DA cells after
treatment with either the monoterpenoid diol or Levodopa, which is most likely due to their modulatory effects on DA
transmission in the zebrafish brain. Nevertheless, the fluorescence intensity in the telencephalon increased as a result of
treatment with both Prottremin and Levodopa. Thus, our results confirm the efficacy of the new antiparkinsonian agent and
highlight the importance of using zebrafish for screening new compounds, which expands the possibilities of obtaining data
across different taxonomic groups, demonstrating the effects of the drug despite species-specific differences. RESEARCH
SUPPORT: State budgetary funding for basic scientific research theme 122042700001-9

PLACE-OBJECT RECOGNITION LEARNING IN DOPAMINE TRANSPORTER DEFICIENT RATS. AD Belskaya, NP
Kurzina, AA Gromova, AB Volnona, RR Gainetdinov, Institute of Translational Biomedicine, Faculty of Biology, St. Petersburg
State University, St. Petersburg, Russia. INTRODUCTION: Attention deficit hyperactivity disorder (ADHD) is directly
connected to the dysfunction of dopamine regulation. The rats with knockout of dopamine transporter gene (DAT-KO) rats
were created for investigation of ADHD. ADHD is characterized by inattention, hyperactivity and impulsivity. It is known that
ADHD patients have the impairment of attention, working memory and other cognitive deficits. Mutant rats are able to learn
spatial tasks, but the level of task performance did not reach that of control wild type (WT) animals. Their behavioral tactics
significantly differ in comparison with WT rats. Hyperactive DAT-KO rats much better learn manipulative cognitive task and
recognized familiar and novel objects. In both tasks the mutant rats demonstrated pronounced perseveration. METHODS:
Here, we investigated the ability of DAT-KO rats to recognize identical objects placed in different positions. We used the
testing apparatus made following Kesner’s experiments. Apparatus consisted of a box with opaque red Plexiglas walls.
Removable red Plexiglas guillotine door was placed from one end of the box to divide the box into two separate compartments
— the start chamber (where the rat began each trial) and the choice chamber (where the objects were presented). A food
wells were drilled in the floor at the end of the choice chamber. The rats were trained to move objects (identical cubes) when
they were placed in row in order to retrieve food under them. The cubes not to move were placed in a diagonal position.
When rats moved cubes in diagonal position such run considered as erroneous. RESULTS AND DISCUSSION: It was found
that DAT-KO rats spent more time for task fulfillment, covered longer distances and latent period for cube reaching was also
longer than in WT rats due to hyperactivity and perseverative reactions. Notably, at the begging of training the number of
correct trials was less in WT rats while in the end of training they made more correct runs in comparison with mutant rats.
Overall, despite their hyperactivity, DAT-KO rats are able to learn spatial-operant task where the objects are tightly connected
with spatial position and do it approximately at the same level as control animals. Thus, as in our previous investigations,
DAT-KO rats use distinct tactics from control animals for task fulfilment and cognitive maps formation. RESEARCH
SUPPORT: Russian Science Foundation grant 21-75-20069-I1

DELAYED EFFECTS OF EARLY LIFE INFLAMMATION IN THE HIPPOCAMPUS OF ADOLESCENT MALE MICE WITH
AUTISM-LIKE PHENOTYPE. MM Kolesnikova, KA Ayriyants, EV Mezhlumyan, UA Ryabushkina, NP Bondar, Novosibirsk
State University, Novosibirsk, Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia. INTRODUCTION:
Neuroinflammation is a key feature of various psychopathologies, including autism spectrum disorder (ASD). BTBR
T+Itpr3tf/J (BTBR) mice, which exhibit autism-like behaviors, are characterized by immune system dysregulation. However,
the developmental timeline of these impairments and environmental influences on them remain unclear. This study
investigates the long-term effects of early-life inflammation on hippocampal neuroinflammation in BTBR mice. METHODS:
Male BTBR and C57BL/6 mice received bacterial (LPS, 50 pg/kg) and viral (Poly I:C, 10 mg/kg) mimetics on postnatal days
3 and 5. Behavioral tests, including the light-dark box and social interaction tests, were conducted on days 39-40. Gene

31



3rd Joint Meeting “NEUROSCIENCE WEEK-2025”
May 16-19, 2025 Yerevan, Armenia
www.stressandbehavior.com

expression of neuroinflammatory markers Gfap, Aifl, Serpina3n and Trem2 was analyzed in the dorsal and ventral
hippocampus via real-time PCR. RESULTS: No significant differences in social interaction were observed between strains
by postnatal day 40. However, BTBR mice exhibited increased anxiety in the light-dark box test. Early-life inflammation did
not significantly affect behavior in either strain. Gene expression analysis revealed reduced Trem2 in both hippocampal
regions of BTBR mice, with Aifl also reduced in the dorsal hippocampus, suggesting lower microglial activity. In contrast,
neonatal inflammation increased Trem2 expression in the dorsal hippocampus of C57BL/6 mice, particularly in LPS-treated
groups. BTBR mice showed elevated Gfap and Serpina3n levels, indicating heightened astroglial activity. A delayed effect
of LPS was observed only in BTBR mice, where Serpina3n was lower in the dorsal hippocampus vs controls. DISCUSSION:
BTBR mice exhibit altered microglial and astrocytic activity, which may contribute to ASD-like traits. Their reduced sensitivity
to early-life inflammation, likely due to baseline immune dysfunction, suggests a complex interaction between
neuroinflammation and ASD pathogenesis. RESEARCH SUPPORT: State Budget Project FWNR-2022-0016

SYNAPTIC CHANGES IN MICE LACKING ALPHA- AND GAMMA-SYNUCLEINS. AM Krayushkina, AA Khizeva, 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. A group of neurodegenerative diseases
known as synucleinopathies is characterised by impairment of neurotransmission. Alpha-synuclein plays a pivotal role in
neurotransmitter release by chaperoning SNARE-complex assembly, but the function of other members of synuclein family
in neurotransmission process is less understood. In present study we explored early changes in synapse by conditional Snca
inactivation on the background of gamma-synuclein lacking. METHODS. For production a new murine line with possibility of
conditional a-synuclein pan-neuronal inactivation on the Sncg knock-out background the L3 Snca fo¥fox/Snch +/Sncg - and
L7 Sncade'tafloxidelta_flox/Snch +/Sncg -/ tg-NSE-Cre-ER-T2Homo lines were crossed. Thus, experimental animals had a
Sncaflovdelta flox/Snch+/Sncg-/tg-NSE-Cre-ER-T2_Hemi genotype. At 6 months old conditional inactivation of Snca was
generated in mice of «TX» group (n=15) by tamoxifen injections (100 mg/kg, 5 days). The control group (n=11) received oll
diluent. Through 1, 2 and 3 months after this the levels of residual a- and B-synuclein and SNARE-proteins - synaptophysin,
syntaxin 1a, SNAP-25 - in striatum and midbrain were analyzed by Western-blotting using high-specific antibodies. For
assessment of dopaminergic system functioning the levels of dopamine and DOPAC and HVA to dopamine ratio were
measured by HPLC with electrochemical detection. Expression of TH, MaoA, MaoB, COMT, ALDH1al genes were evaluated
in midbrain by RT-PCR. RESULTS AND DISCUSSION. As was expected, depletion of a-synuclein was completed to the
age of 9 months. Throughout all check-points levels of SNARE-proteins remained unchanged in both analyzed structures.
Level of B-synuclein was significantly increased in striatum at the 2" point, return to prior at the next point. No changes in
dopamine and DOPAC+HVA/DA ratio were found. At the 2" point MaoB gene expression was decreased, although the level
of TH, MaoA, COMT, ALDH1al was unaltered. The obtained data may suggest that 3-synuclein can replace function of a-
synuclein in pathological conditions and regulate Mao-B synthesis. RESEARCH SUPPORT. Transgenic animals were
provided and supported by Bioresource Collection and Centre for Collective Use of IPAC RAS (FFSG-2024-0020). Molecular
studies were supported by the Russian Science Foundation grant 23-24-00450

CARDIAC CORRELATES OF NEURODEGENERATIVE CHANGES IN RATS IN THE FORMATION OF PARKINSON'S
AND ALZHEIMER'S DISEASES. RSh Sargsyan, GG Karamyan, AM Manukyan, VR Sargsyan, LG Simonyan, HL
Kostanyan, LH Misakyan, AA Andriasyan, Laboratory of Integrative Biology, Orbeli Institute of Physiology NAS RA, Yerevan,
Armenia. According to the World Health Organization, in 2019, 55 million people worldwide suffered from dementia, and it is
predicted that by 2050 this figure could increase to 139 million people. Therefore, it is relevant to use available methodological
approaches to identify neurodegenerative processes in the human body. A series of electrophysiological studies showed a
significant change in the excitatory-inhibitory reactions of neurons of the substantia nigra and amygdala in response to high-
frequency stimulation of Corpus caudatus and hippocampus, respectively, in the process of formation of neurodegenerative
changes. It has been shown that neurodegenerative processes in the body do not lead to significant changes in the frequency
of the heart. Both in the model of the formation of Parkinson's disease and in the model of Alzheimer's disease, significant
changes are observed in the nature of the variability of RR intervals and the spectral power density of RR intervals. In the
model of Parkinson's disease, in accordance with the values of both electrophysiological and electrocardiological parameters,
a possible protective role of parathyroid hormone in the development of the disease was revealed. For the first time, we
found that Parkinson's and Alzheimer's diseases have differential effects on the amplitude-time parameters of the QRST
electrocardiogram complex, suggesting the possibility of identifying diagnostically important cardiographic criteria for the
formation of neurodegenerative diseases in humans. RESEARCH SUPPORT: Basic funding of the laboratory of integrative
biology of LA Orbeli Institute of Physiology NAS RA

DIAGNOSIS OF THE RECOVERY PERIOD OF PERINATAL DAMAGE TO THE CENTRAL NERVOUS SYSTEM IN
CHILDREN OF THE FIRST YEAR OF LIFE WITH PYRAMIDAL INSUFFICIENCY USING ARTIFICIAL INTELLIGENCE. Al
Piyanzin, EV Zhdanova, DN Kataev, Altai State University, Barnaul, Russia. INTRODUCTION: LA Orbeli has repeatedly
emphasized that in many cases psychophysiology and neuropsychology symptoms of the disease in adults are an echo of
the early stages of the child's development. Pyramidal insufficiency in children is a complex of motor changes that develops
when the pyramidal system of the brain is damaged. Clinically, it is manifested by many symptoms: muscle hypertonicity, a
decrease in the volume of passive and active movements, the presence of pathological reflexes and automatisms and others.
METHODS: Diagnostics is based mainly on the examination of the child by a pediatric neurologist and pediatrician. The
children were examined by a pediatrician and a pediatric neurologist at the UMKA Children's Clinic. 57 signs were used: age,
maturity, head circumference, blood test results, reaction to examination and others. The pyramidal tract begins from the
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neurons of the brain, their axons are located in the brainstem. Then the crossing and fibers reach the spinal cord. The lesion
can occur at any segment. As a result, the disease has polymorphic manifestations in the clinic. Taking into account the
above, artificial intelligence methods were used for topical diagnostics, selection of the correct treatment and prevention. The
high-level programming language Python was used. To implement sequential selection, two classifiers were selected - the
support vector machine (SVM) with a radial basis function (RBF) kernel and the k-nearest neighbors algorithm (k-NN) from
the Scikit-learn library of the Python language. The proportion of correct answers was used as a selection criterion. Models
were trained using the fit method. Optimal parameters were selected for each model (GridSearchCV class). Evaluation and
comparison of the quality of the model was carried out using the determination coefficient and ROC curves. The model with
the maximum sensitivity and specificity was selected. RESULTS AND DISCUSSION: Our results meet the basic
requirements for diagnosing diseases, and the implementation of this work can be used by doctors of various specialties in
early diagnosis, treatment, prognosis and prevention of pyramidal insufficiency in children of the first year of life

MODELING AND APPROXIMATION OF BEHAVIORAL STRATEGIES IN REPETITIVE STRESS-INDUCED COGNITIVE
TASKS IN RATS. | Lazarenko, M Pupikina, E Sitnikova, Institute of Higher Nervous Activity and Neurophysiology RAS,
Moscow, Russia. INTRODUCTION: Efficacy in repetitive, stress-related behavioral tasks is a complex phenomenon
influenced by various factors, such as 1) Neurobiological and cognitive processes that encompass attention, memory,
problem-solving and decision-making; 2) Individual personal traits, such as motivation, self-discipline and persistence. This
study uses a mathematical approach to characterize the factors influencing stress-related behavioral strategies in repetitive
tasks in rats. METHODS: The study involved 67 adult WAG/Rij rats. 42 rats had spike-wave epilepsy exacerbated by systemic
injection of a-2 adrenergic agonists (xylazine or dexmedetomidine), and the remaining 25 were controls. Behavioral tests
were conducted on drug-free rats. Each rat performed a two-chamber active avoidance conditioning task where the tone,
lasting 4.5 seconds, served as the conditioned stimulus followed by an unconditioned stimulus a scrambled foot-shock. Rats
performed the test by avoiding the foot-shock through moving to the opposite compartment which was always safe. Each rat
was exposed to 50 trials. The time before entering the opposite compartment in each trial was measured and analyzed. The
classical sigma-curve approximation was used to define learning efficacy, while the sum of two exponents approximation
was used to define reaction speed and exhaustion rate as factors that interfere with learning. Approximations were performed
using non-linear least squares analysis. RESULTS AND DISCUSSION: Learning conditioning rate and sigma-curve
approximation exhibited strong individual differences and did not correlate with spike-wave epilepsy. Progressive
performance degradation was approximated using an exponent coefficient that showed a strong correlation with the observed
learning rate. Another exponent coefficient was used to interpret reaction speed, which could be associated with neuroticism,
awareness, or alertness. However, this coefficient showed no correlation with other metrics used in the study. The
mathematical framework provided is a powerful tool for modeling and analyzing complex, repetitive behavioral tasks

HOW DO HUMAN LYPD6 AND LYPD6B PROTEINS MODULATE COGNITION, ANXIETY AND AUTISM-RELATED
FEATURES? AB lIsaev, ML Bychkov, DS Kulbatskii, AA Andreev-Andrievskiy, MP Kirpichnikov, EN Lyukmanova,
Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry RAS, Moscow Center for Advanced Studies, Lomonosov Moscow
State University, Institute for Biomedical Problems RAS, Moscow, Russia; Shenzhen MSU-BIT University, Shenzhen, China.
INTRODUCTION: Nicotinic acetylcholine receptors (NnAChRs) are ligand-gated ion channels regulating many physiological
processes. Their dysfunction associate with different neuropsychiatric disorders. Lypd6 and Lypd6b are membrane-tethered
proteins, they modulate nAChRs and are expressed in the brain and non-neuronal tissues. Chromosome 2¢23.2 duplication
carrying LYPD6 and LYPDG6B genes is associated with autistic features and intellectual disability. However, the pharmacology
and physiological role of Lypd6 and Lypd6b remain unclear. METHODS: LYPDG6 and LYPD6B expression in the brain regions
of patients with different neuropsychiatric disorders was studied by bioinformatics analyses. Effects on behavior and brain
plasticity of increased abundant of Lypd6 and Lypd6b in the brain were studied in a mouse model with intracerebroventricular
infusion of recombinant water-soluble Lypd6 and Lypd6b analogs. Dendritic spine density was analyzed in the cortex,
hippocampus and amygdala, as well as in the primary hippocampal neurons using confocal microscopy. Pharmacological
activity of Lypd6 and Lypd6b was studied in Xenopus oocytes expressing different nAChR subtypes. Expression of Lypd6
and Lypd6b and nAChRs in the brain was evaluated by real-time PCR and Western blotting. RESULTS AND DISCUSSION:
Bioinformatics analysis revealed increased LYPDG6 and LYPD6B expression in patients with autism and Parkinson’s disease.
A two-week infusion evoked significant memory impairment and acute stress in mice. Both modulators down-regulated
hippocampal and amygdala dendritic spine density. No changes in synaptic plasticity were observed. Intracerebroventricular
administration by both proteins downregulated hippocampal expression of Lypd6, Lypd6b and a7-nAChR. Similar to Lypd6,
Lypd6b targeted different NAChR subtypes in the brain with preferential inhibition of a7- and a4B2-nAChRs. Thus, increased
Lypd6 and Lypd6b level in the brain are linked to cholinergic system depression, neuronal atrophy, memory decline and
anxiety. RESEARCH SUPPORT: Russian Science Foundation grant 24-14-00419

THE EFFECTS OF HERICIUM ERINACEUS ON A PHARMACOLOGICAL MOUSE MODEL OF ALZHEIMER’S DISEASE.
ME Balashova, YA Gulyaeva, SL Khatsko, Ural Federal University, Ekaterinburg, Russia. INTRODUCTION: A major problem
of modern neuroscience and healthcare, Alzheimer's disease (AD) is a progressive neurodegenerative disease characterized
by cognitive impairment, memory loss, personality changes and behavioral disorders. Currently, scientific research is focused
on pharmacology and the potential of using bioactive compounds as a new effective treatment method for various diseases
associated with neurological degeneration. Some bioactive components derived from Hericium erinaceus are capable of
restoring or at least improving the condition of various brain pathologies, such as Alzheimer's disease and depression. In
numerous preclinical CNS studies in vitro and in vivo, erinacins significantly contribute to an increase in the production of
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neurotrophic factors. The aim of the study was to model Alzheimer's disease and evaluate the neuroprotective effect of H.
erinaceus on a mouse model. MATERIALS AND METHODS: We used male outbred mice (5-6 months, 20-35 g). To develop
a model of AD, we used pyrogenal (lipopolysaccharide) at 250 ug/kg. Lipopolysaccharides cause chronic neuroinflammation,
impaired memory and cognitive functions, as well as the later development of tau protein and B-amyloid pathologies. The
drug was injected daily for 7 days, intraperitoneally. We were also evaluated the effect of H.erinaceus on treated and non-
treated mice. 7 days after the first injection of LPS, behavioral tests were performed to assess cognitive functions. After the
tests, the brain was taken for further histological analyses. RESULTS AND DISCUSSION: The results show poorer cognitive
abilities and partial damage to the hippocampus in mice treated with LPS. The use of H. erinaceus as a bioactive compound
has a significant neuroprotective effect in brain pathologies

SYNUCLEINS REGULATE GLUCOSE TOLERANCE AND INSULIN ACTION. OA Morozova, NE Pukaeva, IS Sukhanova,
AA Khizeva, KD Chaprov, Institute of Physiologically Active Compounds at Federal Research Center of Problems of
Chemical Physics and Medicinal Chemistry RAS, Chernogolovka, Russia. INTRODUCTION: The a-, 8- and y-synucleins are
implicated in neurodegenerative disorders like Parkinson’s disease (PD) that positively correlates with type 2 diabetes in
patients. Neurodegenerative diseases can be provoked not only by the central but also by peripheral disturbances.
Peripherally, a-syn is expressed in skeletal muscle and pancreas. In muscles, itincreases insulin-dependent GLUT-4 surface
levels. The y-syn is involved in the process of exocytosis. In our study, we are trying to investigate whether synucleins have
a combined or single influence on insulin metabolism. METHODS: We used mice lines B6-Snca™2V0/J (a-synuclein
knockout a-KO), B6-Sncb™!Sud/J (B-synuclein knockout 3-KO) and B6-Sncg™V/J (y-synuclein knockout y-KO) in all KO
combinations. Thus, the following male groups were obtained: — a-KO (n=14), B-Ko (n=10), y-KO (n=11), a,3-KO (n=12),
a,y-KO (n=13), B,y-KO (n=11), a,B,y-KO (n=11) and wild type control animals (WT, n=18). At the age of 4 months glucose
tolerance test (GTT) was performed: the mice received a single intraperitoneal injection of glucose solution (2 g/kg, 1.8 g/L).
Blood glucose levels were measured before the glucose administration, at the time and at 5, 15, 30, 60, 120 and 180 min
after that point. At 5 months, insulin tolerance test (ITT) was conducted. Human insulin solution (0.25 IU/kg) was administered
intraperitoneally, and blood was collected before insulin administration and 15, 30, 60 and 120 min post-injection. Moreover,
the expression of key metabolic pathways molecules such as IRS2, Insr2, Igfl, Aktl, Pi3krl and GLUT4 in the pancreas and
liver was estimated. RESULTS AND DISCUSSION. GTT revealed impaired glucose tolerance in all groups of y-synuclein-
lacking animals (p=0.05; in y-KO, a,y-KO, a,B,y-KO vs WT mice). These results suggest that insulin secretion is dependent
on the presence of functional y-syn. This finding can be explained by the previously demonstrated involvement of y-syn in
vesicle exocytosis. ITT revealed a severe impairment of insulin tolerance in a,8-KO animals (p=0.05 vs WT mice). As the ITT
is more sensitive than the GTT, it allows the detection of even a slight increase in tissue insulin resistance, which might be
masked in the GTT. The impaired response to insulin administration specifically in the a,3-KO group not only supports a role
for a-syn in regulating the number of glucose receptors but also indicates the possible interchangeability of a- and B-syn in
some peripheral processes. This was also aligned with the results of molecular studies. RESEARCH SUPPORT: Animals
were provided and supported by Bioresource Collection and Centre for Collective Use of IPAC RAS (FFSG-2024-0020)

THE INFLUENCE OF GUT MICROBIOME (ANTIBIOTICS AND PROBIOTICS) ON POSTTRAUMATIC STRESS
DISORDER-LIKE BEHAVIOR IN MALE MICE. P Kumar, K Mintél, E Szab6, D Zelena, Institute of Physiology, Medical
School, Centre for Neuroscience, Szentadgothai Research Centre, University of Pécs, Pécs, Hungary. Posttraumatic stress
disorder (PTSD) is a debilitating condition that affects 8-13% of the general population and 20-30% of military personnel.
Most available treatments rely on psychotherapy and pharmacotherapy, but alternatives are required due to high number of
treatment resistance. The gut-brain axis may play an important role in modulating the stress response and emotions. Thus,
gut might be a new therapeutic target. AIM: To test the hypothesis that antibiotic (AB) and probiotic (PB) treatment can affect
PTSD-like symptoms. In male CD1 mice, first AB cocktail was given to the drinking water for 28 days before the trauma,
while controls were provided tap water. In another series, mice received a 1/6th portion of cookies infused with 100 pL PB
for 14 days, while the controls got saline treated cookies. Open field tested the locomotor and anxiogenic effect of the
treatment. We used electric footshock as trauma in half of the animals and in a conditioned fear paradigm assessed freezing
behavior. Twenty-four hours as well as 14 days after trauma we put the animals back to trauma environment to study acute
stress disorder (ASD)-like as well as PTSD-like behavior. The AB cocktail was unpleasant at first; the animals lost weight,
but eventually they adapted, and their condition returned to normal. We did not see body weight changes in the PB series of
mice vs the control. There was no major impact of the chronic AB and PB treatment on locomotion and anxiety, thus, the
results of the ASD- and PTSD-like behavior were reliable. The traumatized mice spent significantly more time freezing and
jumped also more than non-traumatized animals. AB and PB treatment did not impact trauma-induced freezing 24 h later,
however AB treatment diminished freezing 14 days after trauma. Thus, despite initial negative impact, in the long run AB
treatment seemed to be helpful. However, our specific PB cocktail, which previously ameliorated autistic-like social problems,
did not influence ASD- or PTSD-like behavior. Our next aim is to examine the combined effect of AB and PB, where we
expect synergism

THE EFFECT OF MOLIXAN ON SYNAPTIC PROCESSES IN HIPPOCAMPAL NEURONS ACTIVATED BY THE
ENTORHINAL CORTEX IN A MODEL OF ACUTE SEVERE ETHANOL INTOXICATION. MH Danielyan, KV Karapetyan,
AM Markosyan, Avetisyan ZA, MV Poghosyan, JS Sarkissian, Laboratory of Histochemistry and Morphology, Laboratory of
CNS Functions Compensation Physiology, LA Orbeli Institute of Physiology NAS RA, Yerevan, Armenia. Acute ethanol
intoxication is the most common cause of chemical poisoning. This life-threatening condition leads to neurological disorders
and exerts hepatotoxic effects. Acute alcohol poisoning develops due to the toxic effects of ethanol on the central nervous
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system, associated with the suppression of consciousness. Ethanol affects brain function by interacting with multiple
neurotransmitter systems, disrupting the balance between inhibitory and excitatory neurotransmitters. Short-term exposure
to alcohol shifts this balance toward inhibitory influences. One of the brain regions most adversely affected by ethanol is the
hippocampus, which is responsible for learning and memory processes. Given the effects of ethanol on the body, the
treatment of ethanol poisoning primarily involves the use of neuroprotective and hepatoprotective agents. Here, Molixan, a
hepatoprotector with a peptide component, was employed as a pharmacological intervention to address the clinical
manifestations of severe acute ethanol intoxication. In the present study, an investigation was conducted to examine the
relationship between tetanic excitatory and depressor post-stimulation manifestations of single hippocampal (Hip) neuronal
activity in response to high-frequency stimulation of the entorhinal cortex under conditions of acute severe ethanol poisoning.
This was compared with norm, a control group without protection, and a group protected with Molixan. Electrophysiological
studies were performed on 12 Albino rats (200+30 g), including intact control (n=3), positive control (n=3) treated with 40%
ethanol intragastrically via a probe at 1.5 LD50 (12.0 g/kg) once, and experimental rats (n=6) treated with molixan according
to two protocols: prophylactic — administered once 1 h before ethanol administration, and therapeutic — administered
immediately after ethanol administration. Molixan (Pharma VAM) was administered intraperitoneally as a 0.3% solution at 30
mg/kg, 1 ml per 100 g of animal body weight. Under conditions of acute ethanol intoxication, compared to the intact control,
there was a significant increase in the frequency of pre- and post-stimulation activity preceding and accompanying post-
stimulation tetanic depressor and excitatory manifestations of Hip neuronal activity. This is considered a manifestation of
excitotoxicity for compensation for the decrease in excitation as a result of the death of neurons, leading to their damaging
overactivation through glutamate NMDA and AMPA receptors. Due to the significant prophylactic effect of molixan, there was
a substantial reduction in the frequency of both pre- and post-stimulation activity preceding and accompanying post-
stimulation tetanic depressor and excitatory manifestations of Hip neuron activity under prophylactic conditions, vs the
control. In the context of early treatment with Molixan, there was also a reduction in the frequency of both pre- and post-
stimulation activity preceding and accompanying post-stimulation tetanic depressor and excitatory manifestations of Hip
neuronal activity vs the control. However, this effect was less pronounced than that observed with prophylactic administration.
Our data indicate that the prophylactic use of Molixan is more effective vs therapeutic interventions when contrasted with the
positive control. However, the therapeutic effect of Molixan should not be underestimated, given successful neuroprotective
effects of Molixan and the rationale for its application in cases of acute severe ethanol intoxication

THE IMPACT OF EARLY LIFE EXPERIENCES ON INHIBITORY CONTROL AND WORKING MEMORY. EA Dydenkova,
OA Ivanova, Herzen State Pedagogical University, St. Petersburg, Voronezh State University, Voronezh, Russia.
INTRODUCTION: Adverse childhood experiences (ACEs) are a general term for a large group of nonequivalent situations
that have the potential to traumatize a child. This risk factor is caused by a sensitive period of brain development, which is
based on myelination, creation of synaptic connections and pruning. Dramatic environmental events during this period, such
as history of institutionalization, can disrupt optimal developmental pathways, leaving biological scars for life. METHODS:
The focus of this study was to investigate the impact of institutionalization on the development of inhibitory control and
working memory in three groups of age-matched children (n=130; 7.1+2.0 years): (1) early institutionalized (n=35; age of
placement: 6.9+10.6 months; duration of placement: 14.6+10.4 months); (2) late institutionalized (n=29; age of placement:
49.3+30.6 months; the duration of placement: 16.0£19.4 months); (3) never institutionalized (n=66). RESULTS: Results
showed that the early institutionalized group had the lowest scores on tests of inhibitory control (p=0.03), working memory
(p=0.03) and retrieval-based learning (p=0.04), while the group of late institutionalized children did not differ from never
institutionalized. DISCUSSION: The existence of a sensitive period during the first 18 months of life is discussed, determining
the formation of the retrieval-based learning mechanism and of inhibiting ineffective experience, for which executive functions
are responsible

MOUSE BEHAVIOR IN A PHARMACOLOGICAL MODEL OF AUTISM SPECTRUM DISORDER. YA Gulyaeva, ME
Balashova, NA Salimova, AV Zhdanov, SL Khatsko, AV Kalueff, Ural Federal University, Ekaterinburg, Institute of
Translational Biomedicine, St. Petersburg, Russia; Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling,
Department of Biosciences and Bioinformatics, School of Science, Xi'an Jiaotong-Liverpool University, Suzhou, China.
INTRODUCTION: Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by abnormal social
interaction and communication patterns, as well as a restricted, stereotyped, repetitive set of interests and activities. Most
theories suggest that the development of ASD is associated with disruption of the maturation process of the central nervous
system, which leads to disruption of the formation of specific connections between key areas of the brain, in particular those
responsible for social development. It is assumed that the mycelium of Hericium erinaceus contains substances with
neuroprotective properties, due to which this mushroom can be used in the treatment of various neurological disorders. AlM:
To determine the effect of the dietary supplement H. erinaceus on the behavior of mice with an ASD model. METHODS: To
model ASD, five pregnant female white mice were injected intraperitoneally with valproic acid solution (500 mg/kg) on the
13th day after fertilization. One month later, the offspring were divided into a control group with ASD, and ASD nice receiving
H. erinaceus supplement with food (5 g/kg dry food) for 30 days. Intact mice of the same age were also divided into 2 groups:
a control group and receiving H. erinaceus supplement. At the age of two months, behavioral tests were performed on all
mice, and the animals were sacrificed for further histochemical analyses. RESULTS AND DISCUSSION: Animals exposed
to valproic acid in utero showed a tendency to develop some autistic-like behaviors, including decreased social interaction,
prolonged repetitive behavior, and changes in anxiety and fear. Animals supplemented with H. erinaceus showed a decrease
in stress levels and no motor impairments. The positive effect of H. erinaceus on the correction of the ASD model in animals
is poorly observed. This topic is promising for study and requires additional research
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DAT mRNA IS CO-EXPRESSED WITH OTHER GENES INVOLVED IN THE DOPAMINE SIGNALLING IN THE
SUBSTANTIA NIGRA. AN Vaganova, ZS Fesenko, AB Volnova, RR Gainetdinov, Institute of Translational Biomedicine, St.
Petersburg State University, Saint Petersburg, Russia. INTRODUCTION: Dopamine transporter (DAT)-mediated reuptake
of dopamine from the synaptic cleft enables regulation of the dopaminergic signal duration and retention of dopamine in the
presynaptic terminals. DAT deficiency is associated with psychiatric and neurodegenerative diseases, including Parkinson’s
disease, bipolar disorder, schizophrenia, autistic spectrum disorders, or attention-deficit/hyperactivity disorder. The present
study aims to identify DAT functional associations with other genes in the substantia nigra (SN) using the open-access
transcriptomic data. METHODS: RNAseq data were searched in the Gene Expression Omnibus database. Two datasets
representing transcriptomes of mouse SN were included in the analysis. The GSE162566 dataset contains the results of a
whole tissue study, and the GSE218132 dataset includes data for isolated dopamine neuron nuclei sequencing, samples
harvested from the intact animals were analyzed. The top 250 genes that are co-expressed with DAT in both datasets were
selected by applying Spearman’s correlation and analyzed by Gene Ontology (GO) terms enrichment and KEGG pathway
enrichment tests. RESULTS AND DISCUSSION: We identified only 13 of the top 250 genes co-expressed with the DAT
gene in both whole SN and DA midbrain neurons, possibly because of the different compositions of the samples. The
enrichment of genes associated with dopamine signaling was revealed by several approaches in this 13-gene cluster. In
particular, GO terms “neurotransmitter transport”, “amine transport”, and “locomotor behavior”, and KEGG pathways
“Cocaine addiction”, “Dopaminergic synapse”, and “Alcoholism” were the most enriched in the selected cluster. The low
number of genes, co-expressed with DAT, is in line with the data for the stable DAT mRNA expression in the midbrain, which
is not prone to prenatal damage, inflammation, or Parkinson’s disease. It can be supposed that DAT mRNA expression is
less vulnerable to fluctuations than other genes. DAT co-occurs with only a part of the genes involved in dopamine signaling,
including DRD2, VMAT2, and DDC, which may indicate that DAT plays a specific role in the regulation of dopamine
neurotransmission in the SN in both normal and pathological conditions. RESEARCH SUPPORT: Russian Science
Foundation grant 25-25-00264

GENERATION AND CHARACTERIZATION OF A COMT-DEFICIENT MOUSE MODEL FOR BEHAVIORAL AND
PHARMACOLOGICAL RESEARCH. PS Luganskaya, Il Akhmarov, AV Chirinskaite, OA Kirillov, DA Kandina, JV Sopova,
El Leonova, St. Petersburg State University, St. Petersburg, Russia. INTRODUCTION: Catechol-O-methyltransferase
(COMT) is one of the major enzymes in the catabolism of catecholamine neurotransmitters, including dopamine, epinephrine
and norepinephrine. Along with monoamine oxidase, COMT constitutes one of the two primary enzymatic pathways for
catecholamine degradation in mammals. Genetic polymorphisms in COMT have been implicated in various neuropsychiatric
conditions, particularly schizophrenia and depression, as well as in pregnancy-related disorders such as preeclampsia. Two
functionally distinct COMT isoforms exist: the membrane-bound form, which predominates in neural tissue and exhibits higher
enzymatic activity and the soluble cytoplasmic form. Given COMT's critical role in neurotransmitter regulation, animal models
with COMT deficiency represent valuable tools for investigating the pathophysiology of mental disorders and cognitive
dysfunction. METHODS: To investigate the pathophysiological role of COMT in neuropsychiatric disorders, a new strain of
COMT knockout mice was developed. This was accomplished through the microinjection of a mixture of gRNA and Cas9
mMRNA into fertilized oocytes. The resultant knockout mouse line has a 20-nucleotide deletion in the COMT coding sequence,
consequently leading to the absence of both COMT isoforms. The absence of COMT activity was validated by HPLC analysis
of neurotransmitters and their metabolites. This analysis demonstrated the expected lack of homovanillic acid, a specific
metabolic product of dopamine catabolism whose formation requires intact COMT activity. RESULTS AND
DISCUSSION: Although the established COMT knockout strain has not exhibited substantial phenotypic alterations, it
remains a suitable subject for complex studies or crosses with other knockout lines. These multi-gene knockout models
provide a suitable basis for investigating the pathophysiology of mental disorders, particularly those that are resistant to
treatment. There is evidence that certain variants of the COMT gene, gene in combination with other abnormalities lead to
the development of treatment-resistant depression. RESEARCH SUPPORT: SPBU grant 129658320

PHENOTHIAZINE NEUROLEPTICS PREVENT THE STIMULATORY EFFECT OF IMMUNOMODULATOR GLUTOXIM
ON Na+ TRANSPORT IN FROG SKIN EPITHELIUM. AV Melnitskaya, ZI Krutetskaya, VI Badulina, VG Antonov, St.
Petersburg State University, St. Petersburg State Pediatric Medical University, St. Petersburg, Russia. INTRODUCTION:
Amphibian skin is a classic model object for studying the mechanisms of ion transport across biological membranes. We
have previously shown for the first time that Na+transport in frog skin is modulated by oxidizing agents such as oxidized
glutathione (GSSG) and the drug Glutoxim (disodium salt of GSSG with a platinum nanoadditive, PHARMA-VAM, Russia).
Glutoxim is widely used as an immunomodulator and cytoprotectorin the complex therapy of bacterial, viral and oncological
diseases; however, the subtle molecular mechanisms of its action are far from being fully understood. Sigma-1 receptors are
unique ligand-regulated molecular chaperones localized in plasmalemma and endoplasmic reticulum membrane at the
interface with mitochondria. Their ligands are endogenous steroids, antidepressants, antipsychotics, anticonvulsants and
analgesics. It is known that some clinical cases require the combined use of immunomodulators and neuroleptics. In this
regard, it seemed appropriate to study the possible involvement of sigma-1 receptors in the effect of Glutoxim on Na+
transport in frog skin epithelium. The sigma-1 receptor antagonists — typical antipsychotics - phenothiazine neuroleptics
chlorpromazine (aminazine) and trifluoperazine (triftazine) were used in the experiments. METHODS: To record the current-
voltage relations (I-V relations) of the frog Rana temporaria skin, an automated device for voltage —clamp was used. From
the 1=V relations the electrical parameters of the frog skin were calculated. The transepithelial Na+ transport was measured
as amiloride — sensitive short — circuit current (ISC). RESULTS AND DISCUSSION: We discovered that pretreatment of frog
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skin with 20 pg/ml trifluoperazine or 50 pg/ml chlorpromazine for 30 min before the addition of 100 pg/ml Glutoxim to the
basolateral skin surface resulted in a significant reduction in the stimulatory effect of Glutoxim on Na+ transport. The data
obtained indicate the involvement of sigma-1 receptors in the regulatory effect of Glutoxim on Na+ transport in frog skin
epithelium, and also suggest that the combined use in clinical practice of Glutoxim and phenothiazine neuroleptics is
undesirable. The results contribute to a more detailed understanding of the molecular mechanisms of the pharmacological
action of drug Glutoxim and phenothiazine derivatives, complement data on the functional role of thiopoietins (disulfide-
containing drugs) and sigma-1 receptors in the physiology of osmoregulatory epithelia and may be important for the use of
these drugs in clinical practice. RESEARCH SUPPORT: St. Petersburg State University agreement for research 05/03-20
(12.03.2020)

CELLULAR MODELING OF AUTISM SPECTRUM DISORDER: IN VITRO ASSESSMENT OF DEVELOPMENT AND
SYNAPTOGENESIS IN PRIMARY NEURONAL AND GLIAL CELLS EXPOSED TO VALPROIC ACID. EV Sahakyan, KS
Fereshetyan, KB Yenkoyan, Neuroscience Laboratory, COBRAIN Center, Yerevan State Medical University after Mkhitar
Heratsi, Yerevan, Armenia. INTRODUCTION: Maternal use of valproic acid (VPA) is clinically restricted due to its potential
to induce neurodevelopmental disorders, including autism spectrum disorder (ASD), in offspring. Understanding the
detrimental effects of VPA on neuronal and astroglial cell cultures is critical for advancing insights into neurodevelopmental
alterations and strategies for preventing VPA-associated disorders. AIM: To investigate the impact of prenatal VPA exposure
on the early development and synaptogenesis of primary neuronal and glial cell cultures derived from the fetal prefrontal
cortex. METHODS: Pregnant Sprague—Dawley rats were exposed to VPA (500 mg/kg) or saline at embryonic day 12.5
(E12.5). Cell cultures were isolated from the prefrontal cortex (PFC) at E18. On day 7 (D7) of cultivation, cells were collected
and lysed. Brain-derived neurotrophic factor (BDNF) levels in the lysates were quantified using ELISA. Synaptophysin, MAP2,
Doublecortin, and GFAP expression were visualized by immunofluorescence staining. RESULTS AND DISCUSSION: We
found a significant reduction in BDNF levels in neuronal cell lysates from the VPA-treated group compared to controls at D7.
A similar trend was observed in glial cell lysates, showing reduced BDNF levels, albeit non-significant. Immunofluorescence
staining showed a decrease in NeuN- and synaptophysin-positive cells, along with shortened dendritic branches in the VPA-
treated group. These findings demonstrate that prenatal VPA exposure significantly impairs neurotrophic support, as
evidenced by reduced BDNF levels in neuronal cultures. While the reduction in glial cultures was not statistically significant,
the observed trend suggests potential glial involvement in VPA-induced neurodevelopmental impairments. Additionally, the
decreased synaptophysin expression and less complex neuronal morphology indicate that VPA negatively affects neuronal
network formation. These results underscore the roles of both neuronal and glial cells in ASD and provide support for in vitro
models to study VPA-induced neurodevelopmental damage. RESEARCH SUPPORT: Higher Education and Science
Committee of the Republic of Armenia grant 23LCG-3A020, and 25YSMU-CON-I-3A

Day 3: May 18, 2025

RUNNING RHYTHMOGRAM: A NOVEL METHOD FOR AUTOMATIC DIFFERENTIATION OF RHYTHMIC
EPILEPTIFORM EVENTS FROM ARTIFACTS. A Sargsyan, HG Galstyan, AV Sargsyan, AA loannides, PM Casillas-
Espinosa, G van Luijtelaar, T O'Brien, Orbeli Institute of Physiology NASRA, Yerevan, Armenia; AAIl Scientific Cultural
Services Ltd., Nicosia, Cyprus; University of Melbourne, Parkville, Monash University, Alfred Hospital, Melbourne, Australia;
Radboud University, Nijmegen, Netherlands. INTRODUCTION: EEG records often contain artifacts, which affect the
performance of seizure detection algorithms as the artifacts can be falsely detected as a seizure. As a result, a tedious visual
revision of detection results is often required. Despite a variety of artifact detection and removal methods described in the
literature, this still remains a challenging task. METHODS: We propose a novel algorithm for segregation of seizures or spike-
wave discharges (SWDs) from artifacts. The algorithm exploits the fact that the seizures or SWDs contain spike-wave
complexes repeating at certain rate specific for particular animal model or epilepsy type, while the artifacts are usually
irregular. The evaluation of the rhythmicity of an EEG fragment is based on the rhythmogram, a measure that quantifies the
signal self-similarity as a function of time lag. We introduce running rhythmogram, which searches for shorter rhythmical
episodes within a longer EEG fragment. This approach allows correct identifying of seizures/SWDs in cases when only a
part of the initially selected event interval contains rhythmic pattern, or when the seizure/SWD is contaminated by an artifact.
RESULTS AND DISCUSSION: The validation of the method was performed on long-term EEG recordings from four chronic
epilepsy rat models: post-status epilepticus model of temporal lobe epilepsy; lateral fluid percussion injury model of post-
traumatic epilepsy; and two genetic models of absence epilepsy — GAERS and rats of the WAG/RIj strain. Recordings from
three different animals of each model (12 recordings in total) were processed. Recordings contained seizures/SWDs and
artifacts. In 85% of recordings the method showed high (>97%) sensitivity and specificity for both seizures and artifacts. Two
recordings contained long and strong ECG and instrumental artifacts that were difficult to segregate from the seizures since
they had identical rhythmic structure. In these cases, the sensitivity dropped to 80%. We conclude that the running
rhythmogram algorithm is an effective method for distinguishing rhythmic patterns in EEG, such as seizures and SWDs, and
can increase the sensitivity and specificity of a seizure detection algorithm. Further improvements might be needed to
increase its robustness and universality

NEUROPHYSIOLOGICAL PREDICTORS OF THE INFLUENCE OF SPELEOCLIMATE ON THE BODY OF A HEALTHY
ADULT. VA Semiletova, NN Burdenko Voronezh State Medical University, Voronezh, Russia. INTRODUCTION AND
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METHODS: Speleotherapy is the use of the specific climate of salt mines, caves and mine workings for therapeutic purposes.
The study involved 215 students of VSMU. The study was conducted in a state of rest before the course of speleotherapy,
after the 3rd day and after the 10th day of exposure to speleoclimate, all study participants signed informed consent. 152
students in experimental and 63 in comparison groups. EEG was recorded in 19 leads using the Encephalan-EEGR-19/26;
cardiorhythm and rheogram were recorded using the Encephalan-EEGR-19/26 with an additional poly-4 module (Medicom
MTD, Taganrog, RF). Visual evoked potentials (VEP) were recorded to the flash using the NMA-4-01 Neuromian. The
functional state and performance of the study participants were assessed using variational chronoreflexometry. Statistical
analysis was performed using the SPSS STATISTICS 26 program. RESULTS: The alpha/theta EEG index was the most
sensitive to the effects of speleoclimate. Significant increases (p<0.05) of the a/theta index were noted under the influence
of speleoclimate in the occipital leads on the right and left, temporal (T5 and T6) leads on the right and left, and parietal lead
P4. In the experimental group, under the influence of speleoclimate, a significant increase in the time of simple visual-motor
reaction (sVMR) of both the right and left hands from the first to the 10th day of speleotherapy was revealed, which was not
observed in the comparison group (p<0.05). According to the rheogram results, the amplitude of rapid blood filling was
significantly lower during the period of speleotherapy exposure and after, relative to the state of rest before the speleocourse;
the amplitude of the end diastolic phase also significantly decreased during the period of speleotherapy exposure and after,
relative to the state of rest before the speleocourse (p<0.05). CONCLUSIONS. Using speleotherapy as a health-preserving
technology, the neurophysiological predictors of the influence of speleoclimate on the body of a healthy adult, and
personalizing prescribing speleotherapy, must be considered

THE IMPACT OF EMOTIONS ON ATTENTION AND INHIBITORY CONTROL IN INDIVIDUALS WITH OBSESSIVE-
COMPULSIVE DISORDER: COMBINED EVENT-RELATED POTENTIAL AND EYE-TRACKING DATA. K Liaukovich, G
Khayrullina, E Panfilova, O Martynova, Institute of Higher Nervous Activity and Neurophysiology RAS, Federal Scientific
Center for Psychological and Interdisciplinary Research, Centre for Cognition and Decision-Making, National Research
University Higher School of Economics, Moscow, Russia. INTRODUCTION: Individuals with obsessive-compulsive disorder
(OCD) struggle with regulating their emotions and exhibit diminished inhibitory control. In our study, we examined how
affective stimuli (pleasant and unpleasant) and a neutral one impact attentional orientation and inhibitory control during “the
antisaccade emotional fixation task”. We hypothesized that unpleasant stimuli may attract more attention reflected by the
number of fixations, antisaccade latency, error rate and event-related potentials (ERP). METHODS: The study included 31
OCD individuals (24.7+6.2 years, 11 males; the Yale-Brown Obsessive-Compulsive Scale (Y-BOCS, 21.3+8.2) and 30
healthy volunteers (22.5+5.2 years from 18 to 39, 13 males; Y-BOCS 1.2+2.1). The participants were instructed to focus on
a central fixation stimulus (affective or neutral) and ignore white squares on the sides and then shift their gaze to the opposite
location of one of the remaining squares only when the central fixation stimulus vanished. The target stimulus (square)
overlapped in time with the fixation stimulus. We collected ERPs and eye-tracking data concurrently during the task and
analyzed them in two timeframes: (a) during fixation stimulus presentation to determine if emotional stimuli captured more
attention in the OCD group than in controls, and (b) before saccade initiation to explore brain activity preceding eye
movements and antisaccade onset and latency after a central fixation stimulus disappearance. RESULTS AND
DISCUSSION: Both groups exhibited increased gaze fixation on and heightened late positive potential amplitude to
unpleasant stimuli than positive (in both groups p<0.001, respectively to eye-tracking and ERPs data) and neutral (p<0.001)
ones without significant between-group difference. However, vs controls, the OCD group had increased correct antisaccade
latency and lower presaccadic positivity in ERPs (p=0.014) and spike potential (p=0.004) amplitudes only when unpleasant
stimuli served as a fixation (p=0.008). There were no differences within conditions for each group in ERPs but only the OCD
group made more erroneous antisaccades when unpleasant stimuli served as a fixation than positive (p=0.004) and neutral
(p<0.001) ones. These results suggest that while both groups displayed similar attention to unpleasant images, the OCD
group demonstrated decreased ability to suppress a reflexive saccade and generate a voluntary saccade in an opposite
direction accompanied by diminished presaccadic ERPs after unpleasant stimuli. These findings support attentional bias to
negative emotional stimuli in OCD with subsequent attenuation of inhibitory control. RESEARCH SUPPORT: Russian
Science Foundation grant 24-45-02034

PSYCHOPHYSIOLOGY OF A CHILD IN A MODERN FAMILY SYMPOSIUM

THE IMPORTANCE OF CERVICAL VESTIBULAR EVOKED MYOGENIC POTENTIALS (CVEMPS) IN THE EARLY
DETECTION OF RISK GROUPS FOR DEVELOPMENTAL DISORDERS IN CHILDREN. VL Efimova, AL Khasnutdinova,
NO Nikolaeva, EA Timofeeva, Herzen State Pedagogical University, St. Petersburg, Russia. The vestibular system’s role in
auditory and speech perception remains underexplored, despite its anatomical and functional connection to the auditory
system. Both systems reach functional maturity early in human ontogenesis and may significantly influence cognitive
development. This study investigates the association between vestibular function and speech disorders in children, focusing
on the saccule — a vestibular organ that retains sensitivity to both head movement and low-frequency sounds (100—-1000
Hz). This auditory responsiveness, termed ‘vestibular hearing’, can persist even in individuals with profound hearing loss,
provided the saccule remains functional. Cervical vestibular evoked myogenic potentials (cVEMPS) were used to evaluate
vestibular hearing in children with and without speech disorders. The findings revealed a significant correlation between
prolonged P1 latency in cVEMP responses and vowel centralization in speech among children with developmental language
disorders. The data support the hypothesis that vestibular hearing complements cochlear hearing, aiding in the perception
of frequency and intensity of auditory signals — especially under noisy conditions. This function appears particularly relevant
for distinguishing vowel sounds, which are critical for segmenting speech. Persistent vowel centralization in speech, even
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after years of speech therapy, suggests an underlying sensory processing issue. Since acoustic features essential for vowel
differentiation are encoded at the brainstem level, deficits in vestibular function may disrupt the auditory-motor feedback loop
necessary for accurate speech development. Our results highlight the diagnostic potential of cVEMP testing in identifying
children at risk for speech disorders and evaluating the effectiveness of therapeutic interventions. Incorporating vestibular
assessment into early diagnostic protocols could improve developmental outcomes

FAMILY FACTORS IN PRESCHOOLERS USE OF DIGITAL DEVICES. IA Kalabina, Herzen State Pedagogical University,
St. Petersburg, Russia. There is conflicting evidence on the benefits and harms of children’s early socialization through digital
devices. Most studies indicate that the organization of a child's early digital environment is crucial. Parents and immediate
family members play a crucial role in educating children on the effective use of digital devices and technologies. The purpose
of the study was to identify family factors that influence the use of digital devices by preschool children. The study involved
two groups of respondents, 135 parents and 135 children of preschool age. METHODS: The study included interviewing
children, organizing interaction of a child with a digital device, followed by testing their working memory and inhibitory control,
and having their parents answer survey questions. RESULTS AND DISCUSSION: The type of parental mediation of digital
device use is related to parental perceptions of technology. As the parent's age increases, the child's use of digital devices
may decrease. Lesser time spent with digital devices may have a positive effect on the child's inhibitory control through a
reduction in errors on tasks that require suppression of undesirable reactions. However, the results of factor analyses indicate
a possible moderating role of the child's age: the effect of time spent with digital devices on the child's executive functions
can be either positive or negative, depending on age-related characteristics. Parental education level influences the
moderation of children's digital device use and the goals of use of digital devices, the presence of family rules and children's
awareness of these rules, the presence of certain perceptions of safety in the digital environment, and some differences in
learning motivation. Having siblings is a factor in the development of digital competence of preschoolers

THE SPECIFICITY OF CONNECTIVITY ON EEG IN CHILDREN BEFORE AND AFTER PLAYING IN DIGITAL SPACE. El
Nikolaeva, NV Sutormina, Herzen State Pedagogical University, St. Petersburg, Russia. The increase in the duration of
children's use of gadgets from a very early age (from 3 months) requires an understanding of this process on the state of
brain structures. Brain maturation can be studied through functional connectivity, which represents the integration and
segregation of networks. Functional connectivity can be studied from a graph theory perspective. Functional connectivity is
the statistical relationship (correlation) between network nodes, in particular between physiological time series of two regions.
Nodes can be voxels, different brain regions, or electrodes (sensors). The statistical relationships between nodes are called
edges. Using the basic elements of the network, such as nodes and edges, various metrics (global efficiency, modularity,
etc.) can be calculated that will characterize a specific network. This allows us to estimate the segregation and integration
parameters of networks. The study involved 36 children (5-7 years), using EEG recording at rest; the child plays the game
"Tom for Gold" on a smartphone for 5 min; repeated EEG recording at rest. "Tom for Gold" is a game requiring to run and
collect gold items, as well as dodge obstacles along the way. The researcher records the number of errors the child makes
during the game. An error is a collision with an obstacle. An electroencephalograph BE Plus LTM (ltaly) recorded
electroencephalographic (EEG) data, assessing the Global Connectivity Index, Network Density, Average Connectivity
Strength and Clustering Coefficient. The global connectivity network indicators increased after the game, suggesting that the
overall connectivity between the different brain areas that were under the electrodes increased. The remaining indicators
require further study. Despite the increase in global connectivity and communication, the remaining variables may indicate
more local changes

EXECUTIVE FUNCTIONS OF CHILDREN WITH INTELLECTUAL DISABILITIES. EB Dunaevskaya, Herzen State
Pedagogical University of Russia, St. Petersburg, Russia. Children with intellectual disabilities have limited abilities to plan
and organize activities, focus attention and switch it from one task to another, work with information in working memory and
regulate their emotions and behavior. METHODS: We used software package for determining the characteristics of visual-
spatial memory systems, interference, ReBOS technique (Vergunov, 2009), and Raven's progressive matrices. The number
of remembered stimuli and the speed of task completion are significantly lower than in children with normative development.
Fewer stimuli from series to series indicates poorer reproduction and inhibition processes. A simple sensorimotor reaction
determines the reaction speed of selecting a particular stimulus. When a complex sensorimotor reaction occurs, it is
prohibited to react to one of the stimuli. In this case, the number of erroneous reactions serves as a measure of inhibitory
processes in a person. The results of simple and complex sensorimotor reactions in schoolchildren with intellectual disabilities
indicate a longer time for completing tasks, a large number of errors when pressing when a stimulus appears when there is
no need to press. When studying a complex sensorimotor reaction, the time to complete the task is prolonged and the
requirement becomes more complicated when you cannot click on the red circle when it appears on the screen. The difficulty
of completing the task was determining the sequence and monitoring one’s actions. This is due to the maturation of the
prefrontal cortex, which from an evolutionary point of view is considered a relatively late-emerging structure, shaped during
the first ten years of a child's life by the development of lower order sensorimotor and visual cortices. The quality of inhibitory
processes determines the accuracy of sensorimotor integration, which depends on maturational processes in the brain

ASSOCIATION OF COGNITIVE OUTCOMES WITH CHARACTERISTICS OF BRAIN LESION IN CHILDREN AFTER
ARTERIAL ISCHEMIC STROKE. KI Kunnikova, YUuE Leushina, PK Us, EV Korotkova, Al Kotuysov, OA Lvova, Ural Federal
University, Ekaterinburg, Russia. INTRODUCTION: Among the studies of cognitive sphere of children with stroke, relatively
few has been devoted to the development of executive functions such as cognitive control and working memory. However,
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these functions have a significant impact on a child’s academic performance and socialization. The aim was to reveal the
association of cognitive outcomes with characteristics of brain lesion in children who suffered pediatric arterial ischemic
stroke (PedAlS) at the age of up to 24 months. METHODS: Cohort study, prospective design, 6-10 years. Experimental
group: 57 children (38 boys), PedAlS onset <2 years, 7.8+1.3 years. Control group: 47 children (26 girls) with no neurological
diagnoses, 7.8+1.2 years. Brain MRI: 1st in acute period, 1.5T; the axial-plane slices, T1-, T2-, DWI images, quantitative
analysis (hemispheric localization, stroke type). Go/No-Go task (cognitive control), Corsi block-tapping test (working memory)
were used for the cognitive assessment. Statistical analysis: RStudio, Kruskal-Wallis and Dunn’s tests with Benjamini—
Hochberg procedure. RESULTS AND DISCUSSION: We divided our clinical cohort by the onset age on the perinatal (n=12,
21%) and pediatric (n=45, 79%) subgroups. Subcortical stroke type (n=38, 67%), parity of left (=23, 40%) and right-sided
(n=21, 37%) were found in the general clinical cohort. Significant differences were found between children with PedAlS and
healthy children in the working memory task (p=0.044). Children with combined infarct localization showed lower results in
working memory than children with subcortical stroke (p=0.0496). The experimental group and the control group had
significant differences in Go/No-Go task (p=0.005). There were no significant differences in cognitive control and working
memory within the experimental group depending on the hemispheric localization (left- or right-sided, bilateral).
CONCLUSIONS: Children with PedAIS demonstrated lower results in cognitive control and working memory tasks. Combined
infarct localization had a more pronounced negative impact, while hemispheric localization did not show any obvious effect.
RESEARCH SUPPORT: Russian Science Foundation grant 23-78-01251

SELF-ESTEEM IN FIRST-GRADE CHILDREN IN CONNECTION WITH UPBRINGING METHODS IN THEIR FAMILIES.
SA Burkova, Herzen State Pedagogical University, St. Petersburg, Russia. INTRODUCTION: The study of a child's self-
esteem, one of the most important mental formation of preschool age, which affects not only his adaptation to a new level of
education, but also the development of his personality as a whole, the ability to adapt to all changes in the future, is one of
the most problematic topics in modern psychology. A child's self-esteem is mainly based on ideas of him by attached figures,
primary members of the family. Widely used methods of interaction between a child and his parents, in which the child's
value scale formed, are encouragement and punishment, while there is insufficient data on their influence on the self-esteem
formation. The emotional state of a child revealed in the features of the neurovegetative system, which recorded in the heart
rate variability. It can be assumed that a comparison of a child's self-esteem with the features of the heart rate variability in
emotional situations of encouragement and punishment will allow to find objective parameters reflected both in self-esteem
and response to an emotionally significant stimulus. METHODS: The study, which purpose was to trace the features of the
influence of upbringing methods in families on self-esteem, involved 119 first-graders (6-8 years old). The level of children's
self-esteem (general and differentiated) studied by the Ladder and Dembo-Rubinstein methods. A questionnaire for
assessing methods of punishment and encouragement (children's version) used to describe the family education system. To
analyze child's heart rate variability, the cardiography (Omega-M software and hardware complex) used. RESULTS AND
DISCUSSION: The self-esteem of first-graders and the associated features of their experience of an emotional situation were
largely determined by the child's gender: girls tend to rate themselves higher than boys. Our results also shows that
experiences associated with the punishment system used in the family are practically not expressed in the features of heart
rate variability, while they largely predetermine the child's self-esteem. On the contrary, the type of encouragement revealed
a significant relationship with the parameters of heart rate variations, but was not reflected in the children's self-esteem. Thus,
it is perhaps the encouragement system that organizes a person's vegetative reactions in an emotional situation; it is this
system that creates a safety cushion for the child when experiencing unpleasant situations. This conclusion may indicate
that psychosomatic diseases can develop in a child with an insufficient sense of encouragement

HUMAN NEUROSCIENCE ISBS SYMPOSIUM

WINDOW SIZE AND DESK POSITION PREFERENCES IN A STUDY ROOM AND THEIR CORRELATIONS WITH
PERSONALITY. W Wang, S Mihanyar, BS Matusiak, Department of Psychology, and Department of Architecture and
Technology, Norwegian University of Science and Technology, Trondheim, Norway. INTRODUCTION: Understanding the
impact of daylight on human behavior and lifestyle can foster healthier attitudes in both healthcare and architectural domains.
The study aims at how various architectural factors such as window size and desk positioning preferences are related to
personality. METHODS: We invited 123 women and 93 men to answer the Window and Desk Preference Questionnaire and
the Zuckerman-Kuhlman-Aluja Personality Questionnaire - brief version. RESULTS AND DISCUSSION: Preliminary results
have shown that there were no significant gender differences in either window size or desk position preference, but women
scored higher on Neuroticism. In all participants, Activity was weakly correlated with the tendency of the desk positioned
parallel to the window, and both Extraversion and Neuroticism were weakly correlated with the window brightness. Our
findings suggest that the outer and inner design preferences in a study room are linked with personality traits, implying that
psychological needs help the sustainability of building and living designs

THE LANGUAGE ACQUISITION LEVEL IMPACTS THE PERFORMANCE ON AN AUDITORY SEQUENCE LEARNING
TASK: A PILOT STUDY. PV Shlepnev, OV Sapunova, VV Tolchennikova, Research Institute of Brain Development and
Peak Performance of People’s Friendship University of Russia, Moscow, Russia. Sequence learning is recognized as an
inherent human capability, essential for both conscious and unconscious learning. Tests to probe cognitive sequencing
usually involve the sequence of visual stimuli. Less is known about the performance in those tasks with auditory stimuli. In
this study, we aimed to investigate the differential performance outcomes depending on whether the stimuli involve linguistic
or musical content. We hypothesize that the level of linguistic significance and acquaintance will play a role in the performance
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of the task. We implemented a novel method allowing for estimating the individual’s ability to acquire, retain and reproduce
an auditory sequence. Participants were required to hear and reproduce the reference sequence of four elements by selecting
the correct pieces along other four distractors. The task consisted of several types of 4-word sentences: fully-meaningful
sentences in the participants’ native language (Russian for all participants, S-RU), quasi sentences in the participants’ native
language (QS-RU), fully-meaningful sentences in a foreign language (English for all participants, S-EN), quasi sentences in
the participants’ native language (QS-EN), along with a 4-chord musical sequence. The distractor fragments for music
condition were parallel or eponymous major/minor chords, those for speech conditions were paronyms. 15 Russian-speaking
participants aged 21-36 (4 females) took part in the pilot study. We used the Friedman test to find out significant differences
between five within-subject conditions S-RU, QS-EN, S-EN, QS-EN, Music. Six parameters differed significantly between
conditions: total time, total taps, number of listening to a reference sequence, time of listening, mean taps and mean time
between listening. Post-hoc analysis with Bonferroni-corrected pairwise Wilcoxon signed-rank test showed a pattern of
results indicating more cognitive effort reflected in the abovementioned metrics to reconstruct a music sequence and an QS-
EN. We assume that the level of language acquisition may determine the feasibility of audio sequence reconstruction, as the
acquired language with its hierarchical statistical associations could frame the behavior by predicting the next element in a
learned sequence. This effect is diminished in conditions with quasi sentences in a non-native language and music, as the
statistical associations might be less robust in predicting the next element, requiring a different and potentially more effortful
type of processing

NONLINEAR PARAMETERS OF THE RESTING STATE HEART RHYTHM AS RELIABLE INDICATORS OF CHILDREN
DEVELOPMENT IN NORMAL AND STRESSED CONDITIONS. AV Kovaleva, EN Likhomanova, EN Panova, OV
Shevaldova, EA Kriklenko, Federal Research Center for Innovator and Emerging Biomedical and Pharmaceutical
Technologies, Research Institute for Brain Development and Peak Performance, RUDN University, Dmitry Rogachev
Research Center of Pediatric Hematology, Oncology and Immunology, Rehabilitation Center “Russkoe Pole”, Moscow,
Russia. INTRODUCTION: HRV measures generally increase with age, but some nonlinear measures exhibit unexpected
patterns during childhood. Nonlinear heart rate variability (HRV) parameters, such as entropy (ApEn, SampEn), Poincare
plot characteristics (SD1, SD2), and Detrended Fluctuation Analysis (DFA), provide insights into the complexity, regularity
and scaling properties of heart rate dynamics. In healthy development, SampEn increases, but decreases in some
pathological conditions. Most papers focused on healthy children and children with clinical diagnoses, but no research was
found concerning siblings of oncological patients, who were exposed to chronic stress due to living with a critically ill sister
or brother. This study aimed to compare age-related changes of resting-state nonlinear HRV parameters in school-aged
children treated for brain tumors, siblings of oncological patients, and age-matched controls. METHODS: Three groups of
children (onco, treated for brain tumor, n=65; ‘siblings’, brothers/sisters of oncological patients, n=82; controls, healthy age-
matched children, n=103) were divided into 4 age subgroups: 1) 7-10(female)/11(male), 2) 10/11-12/13, 3) 12/13-14/15, 4)
15/16-17 years. Heart rate parameters were calculated by photoplethysmogram (Kubios HRV Standard 3.5.0.). RESULTS
AND DISCUSSION: Developmental fluctuations of SampEn were found in “controls”, with a marked decrease in the 3™
subgroup and a subsequent increase in the 4™, while almost unchanged in the onco group and a dramatic decrease of
SampEn in siblings with age. SampEn is a significant predictor of emotional dysregulation in children aged 9-13 years.
Poincare plot SD1 and SD2 were the lowest in the onco group, without significant changes from 7 to 17 years in all groups.
Sex differences were revealed in the 3" and 4" (adolescent) onco subgroups, with lower entropy, higher SD1, SD2 and time-
domain HRV in females. This can be due to maturation of the autonomic nervous system, age-related hormonal fluctuations
and the development of adaptation mechanisms to external and internal influences. Siblings demonstrated poor adaptation
potential according to the nonlinear HRV measures

BIOFEEDBACK TRAINING EFFECT ON AUTONOMIC REGULATION AND MOTOR CONTROL IN MARTIAL ARTS
ATHLETES. NG Toloraya, AV Kovaleva, EA Kriklenko, IN Mandych, AM Andreeva, IA Belousov, Russian University of Sport
GTSOLIFK, Federal Research Center for Innovator and Emerging Biomedical and Pharmaceutical Technologies, Moscow,
Russia. INTRODUCTION: Biofeedback can significantly enhance sport performance in martial arts athletes byimproving
various physiological, motor and psychological aspects. Respiratory biofeedback enhances breathing patterns, reducing
stress and anxiety. This helps athletes maintain focus and composure during competitions. Heart Rate Variability (HRV)
biofeedback improves autonomic nervous system regulation, aiding in stress management and recovery. This study aimed
to assess the impact of a one-week biofeedback training (BFB) on physiological parameters, sensorimotor functions and
athletes’ performance of a kata complex—a formalized sequence of movements simulating a fight against imaginary
opponents. METHODS: Highly qualified martial arts athletes (n=17, 17-27 years) were divided into two groups: a control
group (n=7) and a BFB group (n=10). Athletes of both groups were tested for sensorimotor function and kata performance.
Kata exercises were video recorded and then evaluated by three judges. The BFB group underwent HRV training, which
included slow abdominal paced breathing (6 breaths/min) for 3 min, following the Lehrer et al. 2001 protocol. Additionally,
participants in the BFB group practiced abdominal breathing (6 breaths/min) at home twice a day for 5 min over one week,
guided by a mobile application. The control group, instead of BFB sessions, watched relaxation videos under the same
conditions. HRV indicators, tremorometry, sensorimotor reactions and dynamometry were measured before and after the
BFB training in the experimental group and twice in the control group. The data were compared using the paired Wilcoxon
test. RESULTS AND DISCUSSION: After completing the HRV-BFB training, improvements were observed in tremorometry
(a significant decrease in tremor frequency and the number of touches), faster choice reaction times and an increase in pulse
wave amplitude in BFB group vs controls. The short-term BFB training helped improve sensorimotor functions, and in some
athletes, it also optimized autonomic processes. This, in turn, enhanced movement control, positively affecting the
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performance of the sport-specific action—kata. However, marked individual differences identified in this pilot study suggest
the need for a larger sample size to obtain more pronounced and statistically significant differences between the groups

CREATING A NEW MODEL OF EXOPROSTHESIS TO OVERCOME POSTOPERATIVE STRESS AFTER MUSCLE
TRANSPLANTATION SURGERY IN CHILDREN. E Blagovechtchenski, Centre for Cognition and Decision making, Institute
for Cognitive Neuroscience, HSE University, Moscow, Russia. INTRODUCTION: The method of muscle autotransplantation
is often used to treat some severe motor disorders in children, such as arthrogryposis or obstetric Duchenne-Erb palsy. This
is especially critical for such muscles as the biceps and triceps, which allow the functioning of the elbow joint. In this case,
other patients’ muscles are transplanted in place of these muscles. After such surgery, the habilitation process occurs and
new movement patterns are learned. This is a significant stress for the child since it represents significant pain and nervous
tension. Thus, the result of the surgical intervention can be decreased by the child's unwillingness to cope with such stress.
We propose a new approach that will allow, using a new model of exoprosthesis, to bypass the psychological states of the
child after surgery and focus efforts on the formation of functional motor programs. METHODS: We proposed to create a
new model of exoprosthesis. It is based on assistive technologies. The control signal is provided based on electromyography,
electroencephalography and sensors that evaluate the patient's hand movement. The exoprosthesis ensures the functional
movement execution (i.e., achieving the goal) even if the patient's muscle effort is insufficient. It is possible to change the
control of the patient's efforts, gradually increasing the muscle activation thresholds. RESULTS AND DISCUSSION: We
created a working prototype of the exoprosthesis, currently undergoing testing. The main patterns of muscle activity in healthy
people and children with motor disorders have been identified as the control signals for helping to flex the arm at the elbow
joint. The creation of such an exoprosthesis will allow us to bypass the problem of postoperative stress, including
psychological stress, and reach a new level of rehabilitation. RESEARCH SUPPORT: Basic Research Program at the
National Research University Higher School of Economics (HSE University)

ISBS/ZNRC LECTURE: ZEBRAFISH MODELS OF BRAIN DISORDERS AND ARTIFICAL INTELLIGENCE. AV Kalueff,
AM Stewart, International Stress and Behavior Society (ISBS), International Zebrafish Neuroscience Consortium (ZNRC),
New Orleans, USA; Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling, Department of Biosciences and
Bioinformatics, School of Science, Xi'an Jiaotong-Liverpool University, Suzhou, China. Zebrafish (Danio rerio) are becoming
a popular model organism in translational biological psychiatry research, widely used to study the pathobiology of almost
every major psychiatric disease. Equally ‘trailblazing’ is the use of artificial intelligence (Al) tools in biomedicine and
neuroscience research, proving particularly useful for behavioral analyses of humans and animal biobehavioral data. Recent
findings from our lab have already confirmed the utility of zebrafish for testing a wide range of CNS drugs and predicting their
pharmacology. These applications have been validated for both prototypical ‘reference’ CNS drugs with known pharmacology
(e.g., serotonergic, dopaminergic, cholinergic and glutamatergic agents), as well as for screening novel, previously untested,
small molecules in zebrafish, confirming the ability of Al to predict with high accuracy the drug pharmacology. Here, we will
discuss recent advances in using Al for zebrafish neurobehavioral research, including testing both affective and motor
characteristics in drug-evoked CNS effects. RESEARCH SUPPORT: RDF grant RDF-23-02-076 and Suzhou Municipal Key
Laboratory of Neurobiology and Cell Signaling, XJTLU

Day 4: May 19, 2025

XJTLU ALTERNATIVE MODELS IN NEUROSCIENCE SYMPOSIUM

XPAN-JIAOTONG-LIVERPOOL UNIVERSITY (XJTLU) AS A GLOBAL LEADER OF BIOMEDICAL RESEARCH AND
EDUCATION. Located in Suzhou (China), Xi'an Jiaotong-Liverpool University (XJTLU) School of Science is recognized as
a global leader in biomedical research and education, committed to advancing knowledge and innovation in the life sciences.
Created by two top Universities from China and UK, XJTLU combines the strengths of Chinese and Western educational
philosophies, creating a unique learning environment that fosters interdisciplinary collaboration and cutting-edge research.
XJTLU School of Science offers a comprehensive curriculum that integrates theoretical knowledge with practical applications,
preparing students for successful careers in biomedical fields. With a focus on research-led teaching, students are
encouraged to engage in hands-on laboratory work and participate in ongoing research projects, gaining valuable experience
and skills that are essential in today’s competitive job market. XJTLU's faculty comprises internationally recognized
researchers who are actively involved in groundbreaking studies across various areas of biomedical science, including cell
biology, genetics, immunology, oncology, bioinformatics, neurobiology, pharmacology, biochemistry, public health and
bioenvironmental sciences. The school offers multiple under- and graduate-level programs, and emphasizes collaboration
with industry and academic partners worldwide, facilitating knowledge exchange and enhancing research impact. Moreover,
the School of Science is dedicated to addressing global health challenges through innovative research initiatives, with a
strong focus on Al. By fostering a culture of inquiry and critical thinking, the University aims to produce graduates who are
not only well-versed in scientific principles but also equipped to contribute meaningfully to society. Through its commitment
to excellence in education and research, the XJTLU School of Science is shaping the future of biomedical science, making
significant contributions to the global scientific community and improving health outcomes worldwide
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TRANSCRIPTOMIC ANALYSIS OF ZEBRAFISH TELENCEPHALON AFTER LASER-INDUCED TRAUMATIC BRAIN
INJURY: NEUROINFLAMMATION AND PROGRAMMED CELL DEATH DEVELOPMENT. TG Amstislavskaya, MA
Kleshchev, EV Nekhoroshev, Shenghao Wang, M Kabilov, MA Tikhonova, AV Kalueff, Scientific Research Institute of
Neurosciences and Medicine, Novosibirsk State University, Institute of Chemical Biology and Fundamental Medicine SBRAS,
Novosibirsk, Russia; Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling, Department of Biosciences and
Bioinformatics, School of Science, Xi’an Jiaotong-Liverpool University, Suzhou, China. INTRODUCTION: Traumatic brain
injury (TBI) is a significant health problem. Novel non-invasive TBI model based on effects of laser irradiation in the
telencephalon of adult zebrafish (Danio rerio) was developed earlier. The aim of this study to investigate gene expression
changes and neuroinflammation development in zebrafish telencephalon after laser-induced TBl. METHODS: Comparative
analysis of the telencephalon transcriptome (bulk RNAseq) in zebrafish 30 min, 1, 3, 5 days after laser irradiation (500 mW,
2.5 s) and its in sham (5% of the laser operating power) zebrafish was performed. Differentially expressed gene (DEG) lists
were obtained and functionally annotated. Expression levels of the genes of interests whose mammalian orthologs is known
to be involved in neuroinflammation development after TBI were compared in sham and TBI zebrafish. RESULTS AND
DISCUSSION: Significant differences in transcriptome profile for sham and operated zebrafish were revealed, with the DEG
number elevated and DEG sets functions changed with increasing time after TBI. Acute period (30 min after TBI) was
characterized by elevated expression of genes encoding heat shock proteins and genes involved to response to hypoxia.
Increased expression of genes involved in neuroinflammation, including genes of interests was revealed already 1 day after
TBI, but this elevation was more significant 3 and 5 days after TBI. Moreover, genes encoding proteins involved in
programmed cell death (apoptosis, necroptosis and ferroptosis) were up-regulated and genes encoding proteins involved in
neurogenesis and synaptic transmission were down-regulated in TBI zebrafish. However, 5 days after TBI operated zebrafish
showed elevated expression of genes involved in regulation of protein synthesis, suggesting start of cell recovery processes.
Overall, our RNAseq data show complex physiological changes in zebrafish telencephalon in response to laser-induced TBI,
including acute reaction of nervous tissue to damage and hypoxia (30 min day after injury), the development of
neuroinflammation and programmed cell death (1-5 days after injury). RESEARCH SUPPORT: Russian Science Foundation
grant 20-65-46006

INFORMATION POTENTIAL OF SFCO HYDROPHONS IN STUDYING THE LOCOMOTOR ACTIVITY OF ZEBRAFISH.
AS Khachunts, AR Sargsyan, NE Tadevosyan, AA Tumanian, GS Gevorgyan, SG Gevorgyan, Orbeli Institute of Physiology
NAS RA, Yerevan State University, Institute for Physical Research NAS RA, Yerevan, Armenia. INTRODUCTION: The
zebrafish (Danio rerio) is an attractive model organism in neuroethology, fish biomechanics, translational medicine and
developmental biology due to its, conserved vertebrate locomotor strategies and optical transparency during early life stages.
Traditional methods for analyzing zebrafish motor activity such as high-speed videography and electromyography (EMG)
with a motion tracking software rely heavily on visual or invasive physiological data. However, these approaches often
overlook the hydro-acoustic signatures generated by locomotion, which encode information about movement dynamics,
types of body and fins activation. Exceptional sensitivity in ultra-wide frequency range of SFCO hydrophones based on a
Single-layer Flat-Coil-Oscillator technology, which is a novel type among of high-resolution SFCO sensors offer a non-
invasive method to detect pressure waves and vibrations produced by fish movements. This study explores the utility of
hydrophones in decoding the motor activity of zebrafish. METHODS: Experiments were conducted in a 46x46x46 mm plastic
tank equipped with SFCO hydrophone positioned at back wall of the thank. During our experiments, alongside with the
registration of hydro-acoustic signals generated by fish locomotor activity simultaneous video monitoring was carried out
from the front wall of the tank for future correlation analyses with hydrophone data. Five adult zebrafish (2—3 months, 24+2
mm) were used in 12 experiments. RESULTS AND DISCUSSION: There was a clear correlation between the SFCO
hydrophone data and video monitoring. The frequency range of zebrafish locomotor activity starts from 0.5 Hz and expands
up to 48 Hz and higher. Comparison with literature confirmed that the recorded frequency range of SFCO hydrophone signals
corresponds to the activity of both the tail and pectoral fins and the body of zebrafish. At the same time, the ratio of the
powers of individual frequency ranges can indicate the nature of locomotor activity. The frequency range depends on the fish
locomotor pattern and was maximal (more than 48 Hz) during burst swimming and avoidance (C-start reflex). The most
informative intrinsic mode functions of locomotor activity were identified using the empirical mode decomposition method.
The study showed that the signals recorded by the SFCO hydrophone had a maximum power when zebrafish was swimming
near the water surface, confirming the feasibility of using a hydrophone to monitor the dynamics of locomotor activity in
zebrafish both in daylight and in the dark. This is important in translational medicine for the testing of new pharmaceuticals,
or behavioral effects of gene modifications. RESEARCH SUPPORT: SFCO hydrophone, counting and signal processing
units and software were provided by the PSI Ltd. (Precision Sensors & Instruments, Armenia www.psi.am)

EFFECTS OF INTRACEREBROVENTRICULAR LPS ADMINISTRATION ON BEHAVIORAL, NEUROCHEMICAL AND
NEUROMOLECULAR RESPONSES IN ADULT ZEBRAFISH. DS Galstyan, NP llyin, AE Zolotova, NI Golushko, VN
Tolkunova, D Saklakova, D Martynov, AV Kalueff, Institute of Translational Biomedicine, St. Petersburg State University,
Institute of Experimental Medicine, World Class Research Center for Personalized Medicine, Almazov National Medical
Research Centre, Ministry of Healthcare of Russian Federation, Peter the Great St. Petersburg Polytechnic University,
Herzen State Pedagogical University, St. Petersburg, Russia; Department of Biosciences and Bioinformatics, Suzhou
Municipal Key Laboratory of Neurobiology and Cell Signaling, School of Science, Xi'an Jiaotong-Liverpool University,
Suzhou, China. INTRODUCTION: Neuroinflammation plays a key role in the pathogenesis of various neuropsychiatric
disorders, including depression and cognitive impairments. The adult zebrafish (Danio rerio) model has emerged as a
sensitive and translationally relevant system to study the behavioral and molecular effects of inflammation on the central
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nervous system. MATERIALS AND METHODS: Adult zebrafish (5-7 months old) received intracerebroventricular (icv)
injections of lipopolysaccharide (LPS) into the third ventricle of the brain. Behavioral testing was performed 24 h later using
the novel tank test (NTT) for anxiety-like behavior and locomotion, the Y-maze for cognitive assessment, and the zebrafish
tail immobilization (ZTI) test for despair-like responses. High-performance liquid chromatography (HPLC) was used to assess
brain monoamine levels, and gRT-PCR was conducted to evaluate expression of pro- and anti-inflammatory cytokine genes
(IL1B, TNF, IL10). RESULTS AND DISCUSSION: LPS-treated zebrafish exhibited pronounced NTT hypolocomotion,
reduced ZTI activity, impaired Y-maze spontaneous alternation, elevated serotonin turnover and significant upregulation of
IL1B, TNF and IL10 genes, consistent with an inflammation-induced affective phenotype, including depressive-like and
cognitive impairments, potentially linked to disrupted serotonergic neurotransmission. CONCLUSIONS: This is the first
evidence that central LPS in adult zebrafish evokes a combination of behavioral, neurochemical and molecular alterations,
supporting the utility of this model for studying the interplay between neuroinflammation and psychiatric disorders

SOCIAL PSYCHOPHARMACOLOGY IN ZEBRAFISH. AV Kalueff, VN Perfilova, L Yang, M Zhou, Y Bai, S He, X Xie, H
Cai, Y Zhang, J Jiang, J Wang, Z Zhou, S Monti, M Rodrigues de la Cruz, K He, Y Jia, Y Song, Y Liu, H Feng, C Zhao, J
Cui, AM Stewart. Volgograd State Medical University, Volgograd, Russia; Zebrafish Neuroscience Research Consortium
(ZNRC), New Orleans, USA; Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling, Department of
Biosciences and Bioinformatics, School of Science, Xi'an Jiaotong-Liverpool University, Suzhou, China; The International
Zebrafish Neuroscience Consortium (ZNRC), New Orleans, USA. Traditional pharmacological analyses of animal social
behavior involve treating subjects with various CNS drugs and assessing their social behaviors in various tests, such as
social interaction, social novelty and social preference assays well established in rodents as well as in more novel model
species, such as zebrafish (Danio rerio). Zebrafish offer an additional value in such studies because, unlike rodents, they
typically spend most of their time together, swimming socially in groups (shoals). Zebrafish shoaling behavior has already
been extensively tested in various CNS models based on pharmacological modulation of these responses. However, the
very social nature of zebrafish offers additional unparalleled opportunities to study the interaction of drugs x behavior
interactions. Here, we will summarize recent studies from our lab of social transmission of neuroactive drug effects between
zebrafish, and outline important translational implications of these CNS effects. RESEARCH SUPPORT: RDF grant RDF-23-
02-076 and Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling, XJTLU

LEON ORBELI INSTITUTE CNS PHYSIOLOGY SYMPOSIUM

LEON ORBELI INSTITUTE OF PHYSIOLOGY. NM Ayvazyan, Orbeli Institute of Physiology NAS RA, Yerevan, Armenia.
The Leon Orbeli Institute of Physiology of the National Academy of Sciences of Armenia, is a leading research institution
dedicated to the study of physiological processes and their implications for health and disease. Established in honor of the
renowned Armenian physiologist Leon Orbeli, the institute has made significant contributions to the fields of neurophysiology,
biochemistry, and pharmacology. The institute conducts cutting-edge research aimed at understanding the mechanisms
underlying various physiological functions, including toxinology, CNS physiology, the regulation of metabolic processes, and
the effects of environmental factors on health. Researchers at the institute employ advanced methodologies and technologies
to explore these complex biological interactions, contributing to the global body of knowledge in physiology and related
disciplines. In addition to its active research programs, the Institute is committed to education and training, offering programs
for students and young scientists to foster the next generation of researchers. The institute collaborates with international
partners, facilitating knowledge exchange and promoting scientific advancements

RAT BEHAVIOR PATTERN RECOGNITION USING ACCELEROMETER DATA. DS Traktirov, ED Kulikova, NS Pestereva,
Institute of Experimental Medicine, St. Petersburg, Russia. INTRODUCTION: Understanding how animal behavior is related
to changes in the nervous system and its activity is an important challenge in neuroscience. Nowadays, many experimental
groups use implanted electrodes to obtain neural recordings in freely roaming rodents. However, most of them use
experimental setups (levers, nose pokes) that do not allow obtaining and analyzing a large number of different behavioral
patterns. A modern system capable of simultaneously obtaining neural recordings from electrodes and analyzing behavioral
patterns will overcome the limitations of old systems. Such a system will also allow for a two-way analysis (neural recordings
and behavior) of animals in response to the introduction of any pharmacological agents, as well as their natural behavior. In
the study, we present a system to assess rat behavior during chronic neural recordings. METHODS: The behavioral and
accelerometer data were obtained from 4 Wistar rats during sessions (with the total of 400 min) in the apparatus for studying
the motor activity of laboratory animals (patent RU218600U1). Time of each pattern was recorded manually from video
recordings by two experts (DST, EDK). The head-mounted three-axis linear accelerometer (LIS2DWI12TR,
STMicroelectronics) was sampled at 10 Hz frequency, the acceleration measurements were then sent to a computer each
100 ms using a wireless data acquisition network. After cleaning the data of missing values, feature vectors were extracted
using a time window of 1 s (equaling 10 samples of data). Features were as follows: mean, standard deviation, skewness,
kurtosis, maximum value, minimum value. RESULTS AND DISCUSSION: The classification model achieved a reasonable
recognition of grooming (80% sensitivity, 65% precision), lying (80%, 83%), sniffing (75%, 86%), sitting (75%, 81%), walking
normally (79%, 79%) and lame walking (65%, 66%). The results were poor for rearing (34%, 75%) and wall leaning (71%,
29%). The overall performance of the multi-class model reached a 88-% precision. The problematic behaviors were
expectedly those that resemble each other in terms of movement. In conclusion, an accelerometer can be used to easily
recognize various behavior patterns in freely roaming rodents. RESEARCH SUPPORT: Russian Science Foundation grant
24-75-00036
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METFORMIN AS A POTENTIAL TREATMENT FOR COGNITIVE IMPAIRMENT. ZM Muruzheva, DA Obukhova, AV
Vasilyeva, MN Karpenko, VM Klimenko, Institute of Experimental Medicine, Leningrad Regional Clinical Hospital, St.
Petersburg, Russia. INTRODUCTION: Metformin is a biguanide that has become one of the most commonly used
hypoglycemic agents. Recent studies have demonstrated the ability of metformin to cross the blood-brain barrier, stimulate
neurogenesis and exert beneficial effects in certain neurological disorders, particularly cognitive impairment. Therefore, the
aim of this study was to investigate the antidementia effect of metformin in clinical and experimental settings. Materials and
methods. The study included 100 patients with type 2 diabetes mellitus, average age 65 (56; 71), 35 men and 65 women, of
which 60 patients used metformin in various doses and 40 patients were on diet therapy. Cognitive functions were assessed
using SAGE, patients were also assessed by HADS. The experimental part of the study included 36 male Wistar rats.
Behavioral tests included Morris water maze and Y-maze. All animals passed behavioral tests before randomization, and
were divided into 4 groups (n=9 each): groups 1 and 2 - control animals receiving 0.9% NaCl at 1 ml/kg; groups 3 and 4 -
metformin at 100 mg/kg for 5 weeks. From day 15, animals from groups 2 and 4 were also injected with scopolamine (1
pa/kg) and behavioral tests were repeated, after which animals were decapitated, the striatum was collected, and DA,
DOPAC, HVA, NE and 5-HIAA assessed there. RESULTS: When comparing SAGE and HADS data, no differences were
found between patients receiving metformin and diet therapy. Next, we divided patients receiving metformin into two groups
- group 1 received up to 1000 mg per day, group 2 - 2000 mg per day. It turned out that in patients of group 2, cognitive
functions assessed by the SAGE were significantly higher than in patients of group 1 and amounted to 19 (17; 20) and 17
(16; 18) points, respectively, p = 0.004. No differences were found in anxiety and depression indicators between the groups.
Metformin significantly increased the duration of stay in the area where the platform was previously (by 2.0 and 2.2 times,
respectively) vs controls. Co-administration of scopolamine and metformin did not result in significant differences with the
control group. At the same time, metformin did not affect the working memory of animals in the Y-maze test. Metformin
increased DA content by 1.3 times, DOPAC by 1.5 times and NE by 1.4 times, but did not affect HVA. At the same time, in
animals with scopolamine-induced decline in cognitive functions, the level of DA (3.0 times) and HVA (2.6 times) decreased.
The use of metformin in combination with scopolamine decreased the content of DA by 1.5 times and increased the content
of HVA by 2.0 times vs the control group, without affecting the content of DOPAC and NE. CONCLUSIONS: Metformin has
a pro-cognitive effect in patients with Type 2 diabetes, which is probably related to modulation of dopamine metabolism in
the brain

PHENOTHIAZINE NEUROLEPTICS SUPPRESS Ca?* RESPONSES INDUCED BY IMMUNOMODULATOR MOLIXAN IN
PERITONEAL MACROPHAGES. LS Milenina, ZI Krutetskaya, VG Antonov, NI Krutetskaya, St. Petersburg State University,
St. Petersburg State Pediatric Medical University, St. Petersburg, Russia. Phenothiazine derivatives chlorpromazine (CPZ)
and trifluoperazine (TFP) belong to the 15-generation typical neuroleptics and are widely used in clinical practice for treatment
of schizophrenia and other mental diseases. Their multifaceted effect on cellular processes is well known. Thus, a high affinity
of CPZ and TFP 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 Ca?* 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. Clinical studies have shown that Molixan 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 Ca?* concentration, [Ca?*];, increase due to Ca?* mobilization from Ca?* stores and subsequent
store-operated Ca?* entry in rat peritoneal macrophages. To elucidate the involvement of sigma-1 receptors in Molixan effect
on [Ca?*] in macrophages and to expand understanding of the molecular mechanisms of the pharmacological action of
phenothiazines, the effect of sigma-1 receptor ligands, CPZ and TFP, on Ca?* responses induced by Molixan in rat peritoneal
macrophages was investigated. The experiments were carried out on automated setup for [Ca?*]i measurement based on
Leica DM 4000B fluorescent microscope (Leica Microsystems, Germany). Using Fura-2AM microfluorimetry we have shown
that CPZ and TFP significantly suppress both Ca?* mobilization from Ca?* stores and subsequent store-operated Ca?* entry,
induced by 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 [Ca?*]increase as well as in the modulation of store-
operated Ca?* entry in macrophages. The results also indicate that the combined use in clinical practice of Molixan and
phenothiazine neuroleptics CPZ and TFP is undesirable and may also contribute to a more detailed understanding of the
molecular mechanisms of the pharmacological action of phenothiazine neuroleptics. This work was carried out within the
framework of the Saint-Petersburg State University agreement for the performance of research work Ne 05/03 of 12.03.2020

MODULATION OF TRPA1 CHANNEL BY SPIDER TOXINS. ZO Shenkarev, AD Ivannikov, PA Mironov, MA Shulepko, AV
Kuznetsov, EA Zhivov, DS Kulbatsky, EN Lyukmanova, Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry RAS,
Moscow, Russia; Faculty of Biology, MSU-BIT Shenzhen University, Shenzhen, China. INTRODUCTION: Transient receptor
potential ankyrin 1 (TRPA1) channel is a non-selective cation channel highly permeable to Ca?* and expressed in nociceptive
primary sensory neurons. TRPAL is a sensor of pain, noxious cold and itch, and a sensor of environmental irritants. TRPA1
plays an integrative role in pain processing and inflammatory functions, making it a potential target for novel analgesics.
TRPA1 is a homotetramer with a modular structure. Its membrane part consists of four S1-S4 domains formed by four
transmembrane helices and a central pore domain. The long N- and C-terminal tails form large cytoplasmic domains
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responsible for channel regulation and protein-protein interactions. Most known TRPAL ligands interact with the cytoplasmic
or membrane domains. Several promising TRPAL ligands have been identified in spider venoms. ProTx-I from Thrixopelma
pruriens inhibits the channel, while Phalf3 from Phoneutria nigriventer probably acts as a positive allosteric modulator and
exhibits analgesic effects in vivo. METHODS: We investigated the complexes of ProTx-I and Phal with the human TRPAL
channel and its isolated S1-S4 domain using cryo-electron microscopy (cryo-EM) in lipid nanodiscs and NMR spectroscopy
in the membrane mimicking detergents micelles, respectively. The TRPA1/Phalf complex in the membrane was modelled
using a combined docking/molecular dynamics protocol. RESULTS AND DISCUSSION: The structure of the TRPA1/ProTx-
| complex was determined at a resolution of 2.8 A. ProTx-I binds to the extracellular interface of the S1-S4 domain and is
partially immersed in the lipid bilayer surrounding the channel. The toxin probably serves as a kind of anchor that prevents
the movement of the S1-S4 domains required for the channel activation. In contrast, the Phalp molecule binds to the interface
between S1-S4 and the pore domain on the extracellular side of the channel. The toxin probably blocks the interdomain
movement and thus stabilizes the channel in the open state. These findings indicate that the TRPA1 extracellular interface
contains ligand binding sites that may regulate channel activation and inactivation. RESEARCH SUPPORT: Russian Science
Foundation grant 22-14-00326. MASh and ENL are supported by Guangdong Provincial Department of Education project
2022KCXTD034

THE MITOPROTECTIVE EFFECT OF GLIAL PROGENITOR CELLS AND THEIR EXTRACELLULAR VESICLES ON THE
BEHAVIOR OF 5XFAD MICE. VO Nebogatikov, DI Salikhova, EV Belousova, MO Shedenkova, AK Sudina, YaM Maksimov,
ME Neganova, YuR Aleksandrova, MA Lapshina, EV Bronovitsky, GV Maleev, DV Goldshtein, AA Ustyugov, Institute of
Physiologically Active Compounds at Federal Research Center of Problems of Chemical Physics and Medicinal Chemistry
RAS, Chernogolovka, Russia. INTRODUCTION: The lack of promotion of regeneration of damaged nerve cells is a major
limitation of drug treatment for neurological disorders, such as Alzheimer’s disease. This deficit exacerbates cell viability and
impedes the transport of drugs. Despite the crucial role of neurotrophic factors in maintaining synaptic plasticity and memory,
the mechanisms behind the action of neurotrophic factors are not fully understood. We investigated the potential use of glial
progenitor cells and their secretome as neuroprotective agents in a transgenic animal model of Alzheimer’'s disease.
METHODS: Glial progenitor cells (GPC) were derived from iPSCs. Extracellular vesicles were obtained by ultracentrifugation
and stored in PBS at -80°C. Transgenic 5xFAD and non-transgenic (WT) mice were provided by IPAS RAS (FFSG-2024-
0020). Open field test, elevated plus-maze, Y-maze and Morris water maze (MWM) were used to assess animal cognitive
and motor functions. The mitochondrial function in prefrontal cortex, hippocampus and midbrain was analyzed by Seahorse
96XF. RESULTS AND DISCUSSION: The results show that nontreated transgenic 5xFAD mice displayed reduced
exploratory activity, anxiety, learning ability and long-term memory vs WT mice. Following a four-month administration of
GPC, there was a slight improvement in the behavior of 5xFAD mice, which did not differ significantly from the WT animals
with respect to anxiety and exploratory activity. However, no significant differences were observed between the 5xFAD+GPC
and 5xFAD groups. Meanwhile, treatment with extracellular vesicles significantly altered the behavior of 5xFAD mice. The
MWM results revealed that the number of animals that successfully completed the test was comparable between the WT
and 5xFAD+vesicles groups. We attribute the changes in animal behavior to the fact that GPC and vesicles therapy improves
the function of hippocampal mitochondria. This is expressed in increased respiration, mediated by succinate dehydrogenase
and cytochrome c oxidase complexes, up to the level in WT mice. This may indicate remodeling properties of glial cells and
their secretome with respect to mitochondrial function in the hippocampus. RESEARCH SUPPORT: Russian Science
Foundation grant 23-15-00362

POTENTIAL ROLE OF DISC1- AND PDE4B-RELATED PROCESSES IN FEAR MEMORY EXTINCTION IN MICE. ND
Chizhova, KV Smirnova, TG Amstislavskaya, Scientific Research Institute of Neurosciences and Medicine, Institute of
Cytology and Genetics, Novosibirsk State University, Novosibirsk, Russia. INTRODUCTION: The Disrupted-In-
Schizophrenia-1 (DISC1) gene is a genetic risk factor that predisposes individuals to a wide range of serious mental disorders
identified in genetic and clinical association studies, such as schizophrenia, major depressive disorder, bipolar disorder and
autism. In mice, point mutations L100P and Q31L in the Discl gene reduces binding of DISC1 protein to GSK-3 and PDE4B
(one of the molecules associated with learning and stress response) and lead to schizophrenia- and depression-like
behavioral. However, these mice have not been used to study behavioral aspects associated with PTSD. The aim of the
study is to investigate sex and strain differences in extinction of a conditioned passive avoidance response in Disc1-L100P
and Disc1-Q31L vs wild type mice. METHODS: The study was performed on 72 mice aged 3-4 months — wild type (genetic
background — inbred strains C57BL/6; control, WT) and Disc1-L100P and Disc1-Q31L strains (with point mutations in the
2nd exon of the gene), males and females. The mice were kept under standard conditions and their behavior was studied in
the extinction of passive avoidance response test using a single training method in an experimental chamber with dark and
light compartments installation followed by a reaction check within 24 days. RESULTS AND DISCUSSION: It was shown
that mice of these strains differed in fear memory extinction. A deficit in extinction of the conditioned passive avoidance
reaction was found in wild-type females vs males, as well as interstrain differences in the extinction dynamics of the reaction
in males: in Disc1-L100P extinction occurred faster and in Disc1-Q31L later than WT. In females of both mutant strains, the
extinction did not occur during the testing period. The Q31L mutation results in decreased PDE4B activity, which some
studies have linked to PTSD-associated responses. PDE4B-M220T mutants also showed lower activity of this protein and
impaired fear memory extinction, what can be considered as a PTSD-like phenotype. Thus, the DISC1-PDE4B link is involved
in stress memory and the pathogenesis of memory and stress disorders, and can be a potential molecular target for their
treatment. RESEARCH SUPPORT: Budgetary funding for basic scientific research agreement 122042700001-9 (2022-2025)

46



3rd Joint Meeting “NEUROSCIENCE WEEK-2025”
May 16-19, 2025 Yerevan, Armenia
www.stressandbehavior.com

NOVEL NOS3-KO MICE AS A TOOL FOR DECIPHERING THE ROLE OF NITRIC OXIDE IN ALZHEIMER’S DISEASE
PROGRESSION. AV Chirinskaite, 1l Achmarov, OA Kirillov, DA Kandina, PS Luganskaya, JV Sopova, El Leonova, St.
Petersburg State University, St. Petersburg, Russia. INTRODUCTION: Amyloid-associated neurodegenerative diseases,
such as Alzheimers disease are the focus of extensive research due to their increasing prevalence in the population. While
the general mechanisms of amyloid transformation of the APP protein have been studied using mouse models like the Tg-
5XFAD mice, the origin of the imbalanced cellular state that initiates the disease remains unclear. Recent studies suggest
that nitric oxide synthase (NOS) knockout, often linked to hypertension in mice, influences amyloidosis severity in mice with
APP mutations. This effect is presumably mediated through alterations in the NO/cGMP signaling pathway, which may disrupt
normal APP mRNA splicing, leading to increased production of amyloidogenic A peptides. The Nos3 gene, which encodes
endothelial NO-synthase (eNOS), plays a critical role in this process. To investigate this further, we generated Nos3 knockout
mice using CRISPR/Cas9-mediated embryonal microinjections. RESULTS AND DISCUSSION: We successfully generated
Nos3 knockout mice with deletion of 17bp in the second exon, resulting in a frameshift mutation and the introduction of a
premature stop codon. This mutation leads to the synthesis of a truncated protein. This mouse model provides a valuable
tool for analyzing the NO/cGMP signaling pathway and its role in amyloid-associated pathologies. METHODS: The mouse
genome was edited using Cas9 nuclease. A genome editing construct, consisting of SgRNA targeting the Nos3 gene and
Cas9 mRNA, was delivered into mouse embryos at the 1-cell stage via cytoplasmic microinjection. Genotyping was
performed using PCR amplification followed by Sanger sequencing to confirm the knockout. RESEARCH SUPPORT: SPSU
grant 129658320

POSTER SESSION I

DEXAMETHASONE DECREASES PHOSPHORYLATION OF GAP-43 IN THE HIPPOCAMPUS. VA Vilnikova, TV
Tiutiunnik, MN Karpenko, ZM Muruzheva, VM Klimenko, Laboratory of Neurochemistry, Institute of Experimental Medicine,
St. Petersburg, Russia. INTRODUCTION: Neurodegenerative diseases are increasingly prevalent in modern society. These
disorders are characterized by progressive neuronal death, with their underlying mechanisms still being actively researched.
A key biological challenge is modulating growth and survival of remaining neurons. GAP-43 protein represents a promising
therapeutic target for treating neurodegenerative conditions. This protein plays crucial roles in neurodegeneration, plasticity
and axonal growth. Research has demonstrated that a single injection of dexamethasone, a synthetic glucocorticoid,
increases both RNA and protein levels of GAP-43 in the hippocampus. However, GAP-43 is also a substrate for calpain-2
protease, which can trigger apoptosis and cell death. This enzyme cleaves GAP-43 at the Ser41 site, though this cleavage
can be prevented through phosphorylation by protein kinase C (PKC). Therefore, it is essential to investigate how
glucocorticoid injection affects the phosphorylation state of GAP-43. METHODS: In the experiment, there were used two
groups of rats: control (n=4) and experimental (n=4). The experimental group was administrated the single injection of
dexamethasone in a dose of 8 mg/kg. The control group was administrated the single injection of a saline solution in the
value of 1 ml a rat. After 18 h, animals were decapitated and the hippocampus was analyzed. The amount of phospho-Gap-
43-Ser41 in this structure was measured by the method western blot (SDS-PAGE). RESULTS AND DISCUSSION: The level
phospho-Gap-43-Ser4l in the hippocampus enhances in control group (5,1(4,2;6,0) 1,9 times (p=0.0286, U=0) vs the
experimental group (2,7(2,2;3,0)). Thus, the dexamethasone injection in a dose of 8 mg/kg decreases content of phospho-
Gap-43-Ser41 protein, that can be a consequence of change of PKC activity, calling for further studies

EARLY-LIFE INFLAMMATION EFFECTS ON BEHAVIOR AND GLIAL REACTIVITY IN MICE WITH AUTISM-LIKE
PHENOTYPE. EV Mezhlumyan, KA Ayriyants, UA Ryabushkina, MM Kolesnikova, NP Bondar, Novosibirsk State University,
Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia. INTRODUCTION: Autism spectrum disorder (ASD) is a
neurodevelopmental disorder characterized by difficulties in social communication. Changes in the nervous system could be
linked to observed immune abnormalities and involve a stress response system. The role of external inflammation stress is
still unclear. In our study we used the BTBR T+Itpr3tf/J (BTBR) mice strain, a well-established model for ASD, to analyze the
effect of early-postnatal inflammation on behavior and gene expression in the brain. METHODS: Male BTBR and C57BI/6
mice were treated with bacterial (lipopolysaccharide, LPS, 50 pg/kg) and viral (polyinosinic:polycytidylic acid, Poly I:C, 10
pg/kg) mimetics, as well as their combination on postnatal days 3 and 5. The controls were injected with an equal volume of
saline. The dark-light box and social interaction tests were used to determine the behavior patterns on the 23-24 days of life.
After that we analyzed the expression of genes associated with glial activation (Gfap, Aifl), inflammatory response (Serpina3,
Trem2) and HPA axis (Crh) in the frontal cortex and hypothalamus by real-time PCR. RESULTS AND DISCUSSION:
Interstrain comparisons showed no differences in the social interaction index. We can assume that the BTBR strain has not
developed social behavior abnormalities by this age. However, in light-dark test BTBR mice spent less time in the light area,
had reduced frequency of rearing and moved between compartments more often, which may indicate a higher anxiety level.
Poly I:C and LPS treatment did not affect the social behavior of either strain, whereas Poly |:C treatment led to an increased
average duration in light area and the frequency of rearing in light-dark test only in the C57BI/6 strain, which may suggest a
reduction in anxiety. We did not reveal the effect of early-life inflammation on markers of glial cells activation and inflammatory
response in both strains. However, the expression of Aifl and Trem2 genes in the BTBR strain was lower, while the
expression of Gfap and Serpina3 genes were higher vs C57BI/6 mice in both structures. An interesting effect of early
inflammation has been found in HPA axis. The expression of Crh was higher in the hypothalamus of C57BI/6 mice vs BTBR,
and it increased with Poly I:C injection. However, no similar effects were observed in the BTBR strain. This pattern of
expression is similar to the Poly |:C effects on anxiety behavior. Thus, BTBR mice at the 24th day of life do not exhibit
abnormal social behavior typical of adult mice, but they have higher levels of anxiety than C57BI/6 mice. The BTBR strain
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shows less sensitivity to the early inflammation by the behavioral patterns and Crh expression. We also found multiple strain
differences in the expression of genes tested. RESEARCH SUPPORT: State Budget Project FWNR-2022-0016

SPONTANEOUS EYE BLINK RATE AS AN INDICATOR OF IMPULSIVITY IN TIME AND RISK PREFERENCES. N
Meloyan, K Panidi. National Research University Higher School of Economics, Moscow, Russia. INTRODUCTION:
Impulsivity plays a crucial role in decision-making, particularly in time and risk preferences, and is closely linked to
dopaminergic activity. This study examines whether spontaneous eye blink rate (SEBR), an indirect marker of striatal
dopamine function, is associated with impulsivity in intertemporal and risky choices. We hypothesize that individuals with
higher sEBR exhibit a stronger preference for immediate rewards and higher risk-taking behavior. METHODS: Thirty-six
right-handed participants (11 males, 25 females) with normal or corrected-to-normal vision were screened for psychiatric or
neurological disorders. The experiment included a 5-min resting-state SEBR measurement using electromyography (EMG),
binary choice tasks assessing risk (lottery choices) and time preferences (delayed rewards), as well as personality scales
controlling for individual differences. Hierarchical Bayesian modeling estimated individual parameters of risk-taking and
temporal discounting, while regression analysis examined the relationship between sEBR and decision-making tendencies.
RESULTS AND DISCUSSION. We found a significant association between higher SEBR and a preference for immediate
rewards, suggesting greater impulsivity in intertemporal choices. Additionally, SEBR correlated positively with risk-taking in
lottery tasks, supporting dopamine’s role in reward sensitivity and impulsivity. These findings align with research on dopamine
involvement in impulsivity-related disorders, such as ADHD, addiction and gambling. They also support the U-shaped
dopamine function hypothesis, where both low and high dopamine levels contribute to heightened impulsivity.
Neurobiological evidence suggests that the balance between D1-like and D2-like receptor activity influences impulsivity, with
reduced D2/D3 receptor availability linked to increased impulsive behavior. SEBR has been validated as a proxy for
dopaminergic activity in adolescents and as a predictor for financial risk-taking, motor response inhibition and reinforcement
learning efficiency. Our study highlights SEBR as a potential biomarker for dopamine-related impulsivity in economic decision-
making. Future research should explore causal mechanisms linking dopamine function to economic choices and examine
clinical implications for impulsivity-related disorders. RESEARCH SUPPORT: Centre for Cognition & Decision Making at
HSE University

ANXIOLYTIC AND ANTIDEPRESSANT EFFECTS OF HUMULI FRUCTUS EXTRACT UNDER CHRONIC
UNPREDICTABLE STRESS IN ZEBRAFISH. VN Perfilova, LI Laschenova, GL Snigur, Volgograd State Medical University,
Volgograd, Russia. INTRODUCTION: Chronic stress exposure leads to depression, neuronal death and the development of
neurodegenerative diseases. Humuli fructus contains polyphenols that may have neuroprotective and antioxidant properties.
Zebrafish is a popular model animal due to its high similarity in neurophysiology, behavior and genetic homology with
mammals. METHODS: Stressors were presented to zebrafish twice a day for 7 days: predator exposure, sudden change in
water temperature, exposure to air, social isolation, low-water level containment and crowding. Animals were divided into
groups: intact (no exposure), control (stress), stress + extract of H. fructus (EHF, 8 mgl/l), stress + reference drug fluoxetine
(0.2 mg/l). The substances were delivered by immersing fish in solution for 60 min before stressing in the morning. The level
of anxiety was assessed in the Open Field test, and despair behavior was assessed by tail suspension. RESULTS AND
DISCUSSION: EHF-treated fish made statistically significantly more attempts to avoid the stressful situation (active
movements) when suspended by the tail, indicating a low level of depression, but the duration of attempts was unaltered.
The data are comparable with the comparison drug fluoxetine. In the Open Field, EHF fish spent 3.6 times more time in the
center of the arena and 1.4 times less on the periphery vs the control group, which can be interpreted as a decrease in the
anxiety level. The indicators exceed those of the Stress + Fluoxetine group. Thus, EHF can be a potential agent for correcting
depressive states and anxiety in chronic stress. RESEARCH SUPPORT: Volgograd State Medical University

COMPARATIVE ANALYSIS OF THE ELECTROPHYSIOLOGICAL PROPERTIES OF THE DISTAL ZONE OF THE
URETER IN RATS. NG Hunanyan, KV Kazaryan, RG Chibukhchyan, HH Mkrtchyan, YY Trofimova, AV Mkrtchyan, TA
Piliposyan, Orbeli Institute of Physiology NAS RA, Yerevan, Armenia. INTRODUCTION: The most relevant problem in the
field of smooth muscle physiology is the study of spontaneous electrical rhythms in both individual cells and the entire organs.
Among the various types of smooth muscle tissues, the most adequate object is the ureter: in this organ, along with expressed
automatism, there is an exceptionally strict rhythmic activity. Moreover, in clearly delimited regions of this organ, both types
of automatism are represented: slow-wave oscillations of the membrane potential and rapid activity in the form of action
potentials. Thus, this organ can serve as a convenient model for studying the unified pattern of interaction between all types
of activities. The smooth muscle tissue of the ureter is characterized by the presence of a specialized highly autonomous
zone, which serves as the pacemaker in the area of the pyeloureteral junction. Stable automatism at the focus of maximum
activity is characterized by local slow-wave activity, which contributes to the subsequent generation of spikes spreading
throughout the organ. AIM: For the first time, morphological studies of the distal ureter were conducted, confirming the
presence of its functional activity along with that of the pyeloureteral junction. METHODS: We used 35 adult cats (3—4 kg)
and 190 mature male rats (300—350 g) anesthetized with nembutal. The ureter was denervated by transecting the roots of
the celiac and pelvic nerves. Animals were fixed in the stand in a belly-up position. Slow-wave bio-potentials of the peri-renal
region of the ureter were recorded using silver ball monopolar electrodes placed in the pyeloureteral junction area through
the renal parenchyma. Spiking discharges from the perirenal, middle and peribladder regions of the organ were recorded
using bipolar electrodes. Spontaneous electrical activity was registered by bipolar electrodes, scoring the amplitude (A),
mean rise - rate (V), rise-time (T/2 — action potential duration of upgoing phase) and half width (t — action potential duration
forming the upper half of its amplitude) of peaks of action potentials (AP). Recordings were performed by a 4-channel device
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(Orbeli Institute of Physiology). Signal registration was performed using the Lab View-V 2018 software and analyzed by
Origin-8.5 and Sigma Plot 11.0 software and t-test. RESULTS AND DISCUSSION: A comparative analysis of the automatism
indices carried out in the work revealed in both groups of animals a significant sensitivity of rhythmogenesis in the form of
spike activity depending on the presence of a spreading excitatory wave: a decrease in the frequency of action potentials is
observed up to their disappearance. For the slow-wave activity of the peribladder region, we found a complete autonomy of
its genesis. Complex electrophysiological and morphological studies helped clarify the role of blood supply to different parts
of the ureter to ensure electrical and, accordingly, its motor activity. The presence of large arteries in the renal section of the
rat ureter has been detected, similar to cat data. New data has been obtained regarding the effect of histamine on the slow-
wave and spike spontaneous activity of both the perirenal region and the peribladder zone with the adjacent region of the
urinary bladder. Under these conditions, the rhythmogenesis of the renal segment of the organ is activated, while in its distal
part, a decrease in the frequency of slow waves is observed. The effect of histamine also promotes improved conductivity of
the propagating excitation wave to the urinary bladder, while disrupting the coordination of its spike activity with the slow
waves of the adjacent ureteral region

CORRECTION OF IMPAIRMENTS IN VITAL FUNCTIONS OF THE ORGANISM USING PEPTIDE PREPARATIONS
CAUSED BY ACUTE, SEVERE ETHANOL INTOXICATION. AM Markosyan, KV Karapetyan, KA Nebogova, LK Mkrtchyan,
AA Mkrtchyan, NH Azizyan, IV Antonyan, MH Danielyan, Laboratory of Histochemistry and Morphology, Distance Learning
Center, Orbeli Institute of Physiology NAS RA, Yerevan, Armenia. The consumption of alcohol is one of the leading causes
of acute poisoning worldwide due to its widespread use and availability. Severe ethanol poisoning is a significant contributor
to increased mortality rates. Existing treatment protocols for severe ethanol poisoning have demonstrated limited efficacy,
necessitating the exploration of pharmacological agents from drug classes that have not previously been used for such
severe ethanol intoxication. Peptides, which have shown high efficacy in treating critical conditions involving central nervous
system and liver dysfunction, may be promising candidates. The aim of the study was to investigate the effects of peptide-
based drugs with neuro- and hepatoprotective activity on vital functions in rats under conditions of acute severe ethanol
poisoning. The studies were conducted on male albino rats, which were administered 40% ethanol intragastrically using a
probe at a dose of 1.5 LDsp (12.0 g/kg). The pharmacological correction agents studied included the neuroprotective peptide
drug Semax and the hepatoprotective agent Molixan, which contains a peptide component. Semax (1% solution, Peptogen)
was administered intranasally using a biochemical pipette at a dose of 3 mg/kg in a volume of 30 pl per 100 g of animal body
weight. Molixan ("Pharma VAM") was administered intraperitoneally as a 0.3% solution at a dose of 30 mg/kg in a volume of
1 ml per 100 g of animal body weight. Three administration protocols were used in the experiment (n=18; 9 rats for each
drug): prophylactic (a single dose 1 h before ethanol administration), early therapeutic (immediately after ethanol
administration), and therapeutic-prophylactic (1 h before and immediately after ethanol administration, followed by once daily
for the next 2 days). The animals were assessed for survival (over 3 days), average lifespan, neurological status, and certain
vital functions (respiratory rate, heart rate and body temperature). It was found that in ethanol intoxication, the prophylactic
use of Molixan significantly reduced the severity of poisoning, decreased the number of animals in a terminal coma by 4.9
and 2.5 times, respectively, and increased the survival rate of rats by 66% vs the control group (ethanol intoxication without
pharmacological correction). The use of Semax did not significantly affect these parameters. In the case of early therapeutic
administration, both Molixan and Semax increased the survival rate of intoxicated rats by 66%. With therapeutic-prophylactic
administration of Molixan and Semax, the survival rate of rats was also significant, and Semax significantly reduced the
number of animals in a terminal coma. The most favorable effects on the neurological status of rats in acute severe ethanol
intoxication were observed with the prophylactic and therapeutic-prophylactic administration protocols. The treatment
protocols involving early administration of the drugs were less effective. The use of Molixan and Semax positively influenced
the maintenance of body temperature and respiratory rate in rats across all administration protocols. Overall, based on the
results of this study, it can be concluded with a high degree of confidence that the investigated drugs have a modifying effect
on the course and progression of ethanol intoxication. Specifically, the timing of the onset of certain symptoms was altered,
and their intensity and duration were modified, ultimately contributing to an increase in the average lifespan of the animals.
This study demonstrated the potential use of peptide-based drugs in cases of acute severe ethanol intoxication to correct
impairments in vital functions and reduce mortality, which is a primary objective of practical medicine

HAIRS BETTER THAN BLOOD: MEASURING STRESS WHEN THE ANIMALS ARE ABSENT. SV Naidenko, GS
Alekseeva, KA Volobueva, MD KIM, AS Fetisova, MN Erofeeva, Severtsov Institute of Ecology and Evolution, Moscow,
Russia. INTRODUCTION: Cortisol is one of the adrenal hormones that is quite clearly associated with the state of stress in
animals. The vast majority of studies have shown that external influences lead to an increase in the concentration of
glucocorticoids (cortisol and corticosterone in the blood of animals). Evaluation of cortisol levels has become a routine tool
in medicine for diagnostic of various diseases, metabolic rate and physiological state of humans. This approach is often used
for laboratory and pet animals. However, assessing cortisol levels in wild animals requires other approaches, since the level
of cortisol in animals changes significantly already during blood sampling. The aim of our work was to estimate the possibility
of using various substrates to assess the level of stress in wild animals. METHODS: The work was carried out on various
species of wild cats (7 species) in captivity and in the wild. Feces and hair of animals were used to assess the level of stress.
Animal feces and hair were collected and frozen until extractions were performed. The latter was performed with 90% or
100% methanol. Cortisol measurements were performed using pre-validated commercial EIA kits. RESULTS AND
DISCUSSION: The time of cortisol elimination from the feline organism in feces after its release into the blood is about 24 h.
This approach was used to diagnose the influence of abiotic factors on the state of animals and demonstrated a negative
correlation between the cortisol level and the average daily air temperature in winter in Amur tigers. At the same time, the
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cortisol level in hair reflected its release into the blood with an approximately two-week interval. Evaluation of the cortisol
level in hair was a reliable indicator of the state of the hypothalamus-pituitary-adrenal system. In male and female cats, the
average hair cortisol level increased during the mating period, which coincided with high marking, vocal and locomotor activity
in captivity. Changes in hair cortisol levels during the ontogenesis of four cat species showed a fairly stable hormone level
throughout the lactation period, and it was significantly lower than that of females during pregnancy. At the same time,
assessing the level of cortisol in the blood of animals did not give a correct result, since the blood sampling procedure itself
had a significant stress effect on the state of the animals. A significant effect of the peculiarities of the course of pregnancy
in cats on the level of cortisol, was shown. In female domestic cats carrying litters with multiple paternity, the average level
of cortisol in the hair was significantly higher than in other pregnant females. Thus, when working with wild animals, non-
invasive research methods are practically the only acceptable ones for obtaining objective information about the condition of
the animal

CHRONIC ADMINISTRATION OF FULLERENE (C60) OR FULLERENOL (C60(OH)24) AMELIORATES THE
HALLMARKS OF ALZHEIMER'S DISEASE IN APP/PS1 MOUSE MODEL. M Kuznetsova, K Sitdikova, K Chaprov, A
Gorlova, A Kassenova, S Askarova, T Strekalova, Sechenov First Moscow State Medical University, Institute of General
Pathology and Pathophysiology, Moscow, Institute of Physiologically Active Compounds RAS, Chernogolovka, Russia;
Astana National Laboratory, Nazarbayev University, Astana, Kazakhstan. INTRODUCTION: Alzheimer's disease (AD), the
leading cause of dementia, currently has no effective therapies. The evidence suggests that pharmacotherapies targeting
oxidative stress and amyloid polymerization may slow down the progression of AD. Fullerene (C60) and its water-soluble
derivative fullerenol (C60(OH)24) exhibit both antioxidant and anti-aggregation properties, suggesting their potential as
disease-modifying pharmacotherapy of AD. The aim of the present study was to address this question using the well-
established APPswe/PS1dE6 mouse model of AD. METHODS: Female APPswe/PS1dE9 mice (APP/PS1) were dosed with
investigated fullerene (0.1 mg/kg) or fullerenol (0.15 mg/kg) starting from their age of 2 months for 10 months. At the age of
12 months, mice were studied for emotionality and cognition and sacrificed. Their hippocampus, cortex and thalamus were
studied for amyloid plaque formation using Congo red. The prefrontal cortex and hippocampus were investigated for gene
expression analysis of L1B, IL6, TUB3R, BDNF, CLDN5, GDF15, SIRT1 and SQSTM1 using RT-gPCR. RESULTS AND
DISCUSSION: Dosing with fullerene improved performance in the Marble test, while fullerenol increased the discrimination
index in the Object recognition test. While vehicle-treated APP/PS1 non-treated mice exhibited increased anxiety-like
behavior in the Dark-light box test, fullerene- and fullerenol-treated mutants had no such changes. The use of both
compounds reduced small plaque density (<100 um?) in the thalamus and hippocampus. Both treatments have altered brain
expression of IL1 3, CLDN5 and SIRT1. A decrease of BDNF was found in mutants where expression was not altered by
any of the treatments. This study suggests that fullerene and fullerenol may alleviate behavioral deficits and reduce amyloid
plague burden in APP/PS1 mice, indicating potential therapeutic benefits for AD. RESEARCH SUPPORT: Ministry of Science
and Higher Education of Russian Federation FGFU-2025-0012, EU HORIZON PhytoAPP 101007642 and by the Ministry of
Science and Higher Education of Kazakhstan, grant 266-2024/34-11//040-2024

THE EFFECT OF GLIBENCLAMIDE ON THE METABOLIC AND BEHAVIORAL CHARACTERISTICS OF RATS IN A
MODEL OF SCOPOLAMINE-INDUCED COGNITIVE IMPAIRMENT. DA Obukhova, ZM Muruzheva, MN Karpenko, VM
Klimenko, Laboratory of Neurochemistry, Institute of Experimental Medicine, Saint-Petersburg, Russia. INTRODUCTION:
Cognitive impairment is a growing issue and is associated with various pathological conditions. It is becoming increasingly
relevant, particularly as global life expectancy continues to increase. Despite significant research efforts, the key molecular
mechanisms and factors influencing the progression of the impairment remain unclear. Acetylcholine plays a crucial role in
maintaining attention, and its dysfunction leads to distractibility, decreased attention and rapid memory loss. Scopolamine-
induced models are widely used to study cholinergic-related cognitive impairments. Previously, we demonstrated that
glibenclamide (GD), a second-generation sulfonylurea hypoglycemic agent, had a pro-cognitive effect in an aging model,
preventing spatial impairments in rats at a dose of 50 ug/kg. This effect was associated with the influence of GD on the
dopaminergic system. The aim of this study was to identify the effect of GD in a model of cognitive impairment caused by
cholinergic dysfunction. METHODS: 36 male Wistar rats were divided into four groups (9 rats each): Groups 1 and 2 received
saline (1 mL/kg), while Groups 3 and 4 received glibenclamide (50 pg/kg). From day 15, Groups 2 and 4 received
scopolamine (1 pg/kg). Glibenclamide was administered for 5 weeks. Four weeks after the start of administration, behavioral
tests were conducted, including the Morris water maze, Y-maze and elevated plus maze. After testing, animals were
decapitated, and the striatum and hippocampus were collected for high-performance liquid chromatography. The statistical
significance of the differences was determined using two-factor ANOVA with post hoc Tukey criterion (p<0.05). RESULTS
AND DISCUSSION: Administration of GD improved spatial memory in Wistar rats without affecting learning, working memory,
or anxiety level. GD reduced the severity of spatial memory impairments in scopolamine-induced cognitive impairment in
rats. Scopolamine-induced cognitive impairment was accompanied by decreased dopamine and serotonin levels in the
striatum, while administration of GD restored their levels to normal. GD can represent a potential drug for the prevention and
treatment of cognitive impairments caused by dysfunction of the cholinergic system. RESEARCH SUPPORT: FGWG-2024-
0015 of the Federal State Budgetary Scientific Institution Institute of Experimental Medicine, St. Petersburg, Russia

THE ROLE OF ATTENTION IN PROCESSING OF MEAN EMOTION IN FACE ENSEMBLES. EF Fedorova, DA Koch, VW
Kosonogov, Higher School of Economics, Moscow, Russia. INTRODUCTION: Facial expressions are crucial for non-verbal
communication, often assessed in groups rather than individually. The visual system extracts summary statistics from
ensembles, enabling efficient perception of social cues. While ensemble perception can occur without awareness, attention
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may still influence it. The extent of its automaticity remains debated. This study examines whether the mean emotion of a
face ensemble can be encoded automatically. EEG was recorded to analyze visual mismatch negativity (vMMN), a
component linked to unconscious change detection. Three conditions were tested: explicit detection (detecting changes),
categorization, and an implicit condition, where attention was diverted to a central task. METHODS. Twenty-one participants
(12 women; M=21.08, SD=3.81) completed the study. EEG was recorded using a 64-channel ActiCHamp system. Thirty-two
grayscale face images (16 happy, 16 angry) from the NimStim database were used. Participants completed 2160 trials
(720/condition). Stimuli were face ensembles (4 or 16 faces) with varying mean emotions (happy or angry). Deviants differed
from standards in mean emotion (20% deviant, 80% standard), with roles switching every 90 trials. Stimuli appeared for 500
ms, with an interstimulus 1000-ms interval. RESULTS AND DISCUSSION: Behavioral results: Participants showed high
engagement in the implicit task (accuracy >97%). In the explicit condition, accuracy was 73% for both ensemble sizes, while
in categorization, smaller ensembles were more accurately evaluated (74% for 4-face vs 70% for 16-face). Happy ensembles
were categorized more accurately (79%) than angry ones (69%). EEG Results: The analysis was conducted for the averaged
signal from occipital and parietal electrodes using t-test with Bonferroni correction. In the implicit condition, a strong vVMMN
effect was observed in the 100-200 ms window for happy for both 4 and 16 faces (p<0.001), while angry ensembles showed
no significant effect. In the explicit condition, no early effects were found, but significant effects emerged at 300-500 ms,
corresponding to the Late Positive Potential (LPP), associated with conscious emotional evaluation. Particularly for angry
ensembles (p<.001). In the categorization condition, significant effects were not found in any cases. The absence of effects
for most ensembles suggests that. Overall, these findings suggest that the visual system is capable of automatically
processing facial ensembles; however, this effect is specific to happy expressions. This aligns with behavioral results. The
preferential automatic processing of happy faces may be attributed to their rapid and efficient neural encoding

RESEARCH OF FLUORESCENT LEVEL BY ZEBRAFISH LARVAE - A PILOT STUDY. EV Nikiforova, AV Zhdanov, SL
Khatsko, AV Kalueff, Ural Federal University, Yekaterinburg, Russia; Department of Biosciences and Bioinformatics, Suzhou
Municipal Key Laboratory of Neurobiology and Cell Signaling, School of Science, Xi'an Jiaotong-Liverpool University,
Suzhou, China. INTRODUCTION: Fluorescent staining is one of the most important methods for visualizing biological
processes and has applications in many areas of science, especially in embryology and histology. Here we practice and
repeat a relatively simple staining protocol for the common dye eosin in zebrafish larvae, a popular model object. METHODS:
The experiment involved a 33 wild-type larva zebrafish. All larvae were experimentally naive and were kept in an incubator
filled with filtered water (28 °C), in accordance with zebrafish care standards. 5 days past fertilization larvae were moved to
Petry dish and divided into intact (n=13) and experimental groups with eosin (n=20). Staining was performed in a 6-well plate
filled with eosin solution at a concentration of 10-4 M for one group for 1 (n=10) and the other for 24 h (n=10). After staining,
the larvae were kept in separate 6-well plates with a clean solution, where they were transplanted into new wells after 10 min
3 times. Before staining, the larvae were anesthetized with tricaine until they lost their reaction to the insulin needle and
placed in a 1% drop of agarose on a glass slide. Images of larvae were obtained using an Olimpus BX51 microscope at 40x
magnification and the ADF Image Capture. Additionally, microphotographs were processed in the Adobe Photoshop to
remove artifacts. To measure the level of fluorescence in the photographs, ImageJ program was used; the area of the fish
with fluorescence on the larval body and its brightness/gray level were calculated. Statistical analysis used the Kruskal-Wallis
test with pairwise U-test (p<0.05). RESULTS AND DISCUSSION: Analysis of red and green images showed a significant
increase in fluorescence and fluorescent surface area when stained with eosin after both 1 and 24 h vs the intact group.
However, a high level of autofluorescence was detected in the intact group, which prevents the correct detection of the
distribution of fluorescence foci from the dye. Thus, in our work, we were able to repeat the protocol on zebrafish larvae and
detect significant group differences in staining between the intact and experimental groups. However, the use of this protocol
for the correct measurement of fluorescence requires additional improvements to reduce the autofluorescence of larvae. A
future step will be to purchase and pre-treat zebrafish larvae with a solution of phenylthiourea, a powerful mutagen that
prevents the development of melanophores in zebrafish. RESEARCH SUPPORT: Ural Federal University, Ekaterinburg,
Russia

AUTOMATION OF THE TECHNOLOGY OF PROCESSING AND ANALYZING IMAGES OF BIOLOGICAL OBJECTS. YV
Panfilenko, AA Eroshkin, AV Zhdanov, SL Khatsko, AV Kalueff, Ural Federal University, Yekaterinburg, Russia; Department
of Biosciences and Bioinformatics, Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling, School of Science,
Xi'an Jiaotong-Liverpool University, Suzhou, China. INTRODUCTION: Automation of manual counting and analysis of
micrographs is an important and urgent task that will reduce the human factor and speed up the results. In our study, we
attempted to create software algorithms that analyze the fluorescence level in micrographs of zebrafish larvae. METHODS:
Micrographs with fluorescence of zebrafish larvae were presented in two spectra, red and green. In total, 94 photographs
were examined. Before applying the algorithm, images underwent preprocessing using gamma correction. To define object
boundaries, the special function was applied, creating a convex hull around binary objects. Subsequently, the boundaries
were overlaid onto the original image, and the average pixel intensity within the defined area was calculated. The following
algorithms were developed: one using a convolutional neural network (CNN) architecture and another utilizing the Python
library skimage. The algorithms processed several types of images: background images for reading fluorescent emission
and images with clear object boundaries used for model training and in the Python algorithm based on Skimage. The
efficiency of the algorithms was assessed based on a comparison of the data obtained through these algorithms and the
data obtained through manual counting in ImageJ. The average % of deviation from manual counting, correlation with manual
counting, and the ability to detect statistically significant differences between the experimental groups were assessed.
Statistical analysis was performed using the Kruskal-Wallis test with pairwise comparison using the U-test (p<0.05).

51



3rd Joint Meeting “NEUROSCIENCE WEEK-2025”
May 16-19, 2025 Yerevan, Armenia
www.stressandbehavior.com

RESULTS AND DISCUSSION: The analysis revealed that the algorithm based on the Skimage library demonstrates
insufficient sensitivity to gradients of fluorescence intensity. Compared to manual annotation, the correlation coefficient was
0.6, indicating partial loss of object details. However, this method provides a lower mean deviation from manual counting
(5%). The convolutional neural networks showed the following characteristics: CNN_1 performs well in analyzing data in the
red spectrum due to its focus on light intensity without considering color information. The correlation coefficient with manual
counting reached 0.83, indicating high accuracy in predicting gray levels. However, it is less effective at detecting differences
in the green spectrum. CNN_2 works better with data in the green spectrum thanks to its use of full RGB color information.
It detects more pronounced and statistically significant differences between groups. The correlation coefficient with manual
counting was 0.80, slightly lower than CNN_1 but compensated by greater sensitivity to color characteristics. Thus, the choice
of model depends on the specific task: CNN_1 is preferable for analyzing light intensity in the red spectrum, while CNN_2 is
better suited for detecting color differences in the green spectrum. RESEARCH SUPPORT: Ural Federal University,
Ekaterinburg, Russia

STUDYING ORAL DYSKENESIAS USING Al IN ZEBRAFISH. S He, G Wang, L Yang, Y Bai, H Cai, M Zhou, Y Zhang, X
Xie, J Jiang, J Wang, Z Zhou, S Monti, M Rodrigues de la Cruz, K He, Y Jia, Y Song, Y Liu, H Feng, J Cui, AV Kalueff,
Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling, Department of Biosciences and Bioinformatics, School
of Science, School of Mathematics and Physics, Xi'an Jiaotong-Liverpool University, Suzhou, China. INTRODUCTION:
Aberrant facial muscle activity (oral dyskinesias) in humans and rodent models is a key indicator often affected by drugs and
neurological disorders. Zebrafish, as a model organism, exhibit simpler but clear-cut jaw movements, such as mouth opening
and closing. However, there is currently no effective tools for accurately detecting these behaviors, and their validity as a
neurological marker remains unclear. METHODS: Here, we developed an Al-based video analysis system using the YOLO
object detection framework, trained on a curated dataset built from our own experimental videos of adult zebrafish faces
following their immobilization in wet sponge. The model can localize the fish head and correctly identify the mouth region in
each frame. Combined with temporal tracking, the developed Al system extracts behavioral sequences and performs further
analysis to generate movement metrics. RESULTS AND DISCUSSION: Using a dataset of >2000 annotated zebrafish head
images (collected from videos recorded for 1 min from 50 zebrafish), the system achieved high performance in identifying
mouth opening states and segmenting active periods. Detection results were stable across varied video conditions. Current
work focuses on enhancing the recognition of single mouth-opening cycles. CONCLUSIONS: The developed system
provides a novel facial detection solution for zebrafish neurological research, enabling precise monitoring of subtle facial
behaviors and opening new possibilities for facial phenotyping in model organisms. RESEARCH SUPPORT: School of
Science, School of Mathematics and Physics, Xi'an Jiaotong-Liverpool University, Suzhou, China

RESEARCH SUPPORT: RDF grant RDF-23-02-076 and Suzhou Municipal Key Laboratory of Neurobiology and Cell
Signaling, XJTLU

EFFECTS OF MINOCYCLINE IN NEUROBEHAVIORAL MODELS IN ZEBRAFISH. L Yang, X Xie, M Zhou, Y Bai, H Cai,
Y Zhang, S He, J Jiang, J Wang, Z Zhou, S Monti, M Rodrigues de la Cruz, K He, Y Jia, Y Song, Y Liu, H Feng, J Cui, AV
Kalueff, Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling, Department of Biosciences and
Bioinformatics, School of Science, Xi'an Jiaotong-Liverpool University, Suzhou, China. Minocycline, an antibiotic and
microglial inhibitor, is widely used in CNS research. Here, we assess CNS effects of minocycline in adult zebrafish sleep
deprivation-induced stress model. To assess acute effects of the drug, we acutely exposed zebrafish to 20, 40, and 80 mg/L
minocycline for 20 min, and then tested behaviorally in the novel tank test, showing unaltered responses vs. control fish. This
shows that minocycline had no acute CNS effects in zebrafish. To assess chronic effects of the drug (0.3 mg/L, for 7 days),
a separate cohort of zebrafish was divided into control, minocycline, sleep deprivation and sleep deprivation + minocycline
groups. For sleep deprivation, we used constant 600-lux light exposure for 48 h (vs. normal 10-h light/14-h dark cycle for
untreated fish). Two days later, zebrafish were tested behaviorally as described above. Overall, sleep-deprived zebrafish
showed increased anxiety-like behavior, confirming the stress model validity here. In contrast, minocycline-treated sleep-
deprived fish showed reduced anxiety-like behavior vs. sleep deprivation fish (P<0.05). Furthermore, control and minocycline-
treated fish showed no differences in their behavior in this test, suggesting that drug treatment alone did not affect their
behavior, but was efficient in rescuing stress-induced deficits. Given similar findings in mouse sleep deprivation stress
models, this further implicates microglia in mediating CNS stress responses, which emerge as shared (evolutionarily
conserved) across taxa. The presence of such responses in zebrafish sleep deprivation model, the ease of implementing
this stress protocol in fish, the amenability of fish for high-throughput small molecule testing, and the correction of stress-
induced behaviors by minocycline here, collectively raises the possibility of using these fish for developing powerful in vivo
platforms for enhanced/throughput anti-stress drug screening. RESEARCH SUPPORT: RDF grant RDF-23-02-076 and
Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling, XJTLU

ASESSING NEUROBIOLOGICAL CONSECUENCES OF OIL SPILL EXPOSURE IN ADULT ZEBRAFISH. Y Zhang, L
Yang, Y Bai, M Zhou, X Xie, V Perfilova, S He, H Cai, J Jiang, J Wang, Z Zhou, S Monti, M Rodrigues de la Cruz, K He, Y
Jia, Y Song, J Cui, Y Liu, H Feng, AV Kalueff, Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling,
Department of Biosciences and Bioinformatics, School of Science, Xi’an Jiaotong-Liverpool University, Suzhou, China. The
frequency of oil spills is rapidly rising globally, impacting large coastal territories and their ecosystems and highly likely
negatively impacting health of human population inhabiting the affected areas. Although extensively studied in vivo in
developmental and systemic toxicology, the impact of oil exposure on brain functions remains poorly understood. Sharing

52



3rd Joint Meeting “NEUROSCIENCE WEEK-2025”
May 16-19, 2025 Yerevan, Armenia
www.stressandbehavior.com

substantial genetic, physiological and morphological homology with humans, the zebrafish (Danio rerio) is widely used as a
model organism in bioenvironmental and neuroscience research. Here, we examine CNS effects of oil exposure in adult
zebrafish. Wild type short-fin adult (4-month-old) zebrafish were divided into a water-exposed control and oil-exposed group
(n=20 each), using 800 ppm crude oil solution to simulate a real-life oil spill scenario. Following a 24-h exposure in large
tanks, both groups were transferred to normal water for overnight recovery, and tested behaviorally next day in the novel
tank and shoaling tests. Overall, oil-exposed zebrafish exhibited increased anxiety-like behaviors in both tests, with lesser
top frequency and duration in the novel tank and tighter shoals in the shoaling test. These data indicate overt CNS effects of
oil exposure in zebrafish, suggesting them as highly sensitive in vivo ecobiosensors to examine potential impact of oil spill
on brain and behavior. RESEARCH SUPPORT: XJTLU RDF grant RDF-23-02-076 (Understanding CNS effects of acute and
chronic oil exposure using zebrafish models)

CARDIAC CORRELATES OF NEURODEGENERATIVE CHANGES IN RATS IN THE FORMATION OF PARKINSON'S
AND ALZHEIMER'S DISEASES. RSh Sargsyan, GG Karamyan, AM Manukyan, VR Sargsyan, LG Simonyan, HL
Kostanyan, LH Misakyan, AA Andriasyan, Laboratory of Integrative Biology, Orbeli Institute of Physiology NAS RA, Yerevan,
Armenia. According to the WHO, 55 million people worldwide suffered from dementia in 2019, and will almost triple by 2050.
Therefore, it is relevant to use available methodological approaches to identify neurodegenerative processes clinically. A
series of electrophysiological studies showed a significant change in the excitatory-inhibitory reactions of neurons of the
substantia nigra and amygdala in response to high-frequency stimulation of Corpus caudatus and hippocampus, respectively,
in the process of formation of neurodegenerative changes. It has been shown that neurodegenerative processes in the body
do not lead to significant changes in the frequency of the heart. Both in the model of the formation of Parkinson's disease
and in the model of Alzheimer's disease, significant changes are observed in the nature of the variability of RR intervals and
the spectral power density of RR intervals. In the model of Parkinson's disease, in accordance with the values of both
electrophysiological and electrocardiological parameters, a possible protective role of parathyroid hormone in the
development of the disease was revealed. For the first time, it was shown that Parkinson's and Alzheimer's diseases have a
different effect on the amplitude-time parameters of the QRST electrocardiogram complex. Our results indicate the possibility
of identifying diagnostically important cardiographic criteria for the formation of neurodegenerative diseases in humans.
RESEARCH SUPPORT: Basic funding of the laboratory of integrative biology of LA Orbeli Institute of Physiology NAS RA

HIGH MORTALITY IN ZEBRAFISH EXPOSED TO CHRONIC STRESS AND 5-% ACETIC ACID: MITIGATING EFFECTS
OF MORPHINE AND DICLOFENAC. FV Costa, L Ferreira, J Canzian, AV Kalueff, DB Rosemberg, CD Bonan, Graduate
Program in Cellular and Molecular Biology, Laboratory of Neurochemistry and Psychopharmacology, School of Health and
Life Sciences, Postgraduate Program in Medicine and Health Sciences, School of Medicine, Pontifical Catholic University of
Rio Grande Do Sul, Porto Alegre, Laboratory of Experimental Neuropsychobiology, Department of Biochemistry and
Molecular Biology, Natural and Exact Sciences Center, Graduate Program in Biological Sciences: Toxicological
Biochemistry, Federal University of Santa Maria, Santa Maria, Brazil; Department of Biosciences and Bioinformatics, Suzhou
Municipal Key Laboratory of Neurobiology and Cell Signaling, Xi'an Jiaotong-Liverpool University, Suzhou, China.
INTRODUCTION: Chronic stress can profoundly disrupt physiological homeostasis and immune function, rendering
organisms more vulnerable to additional challenges. In our study, we aimed to explore the combined impact of prolonged
stress and chemical insult in adult zebrafish, an increasingly popular model for translational research. We subjected fish to
a 7-day chronic unpredictable stress (UCS7) protocol to induce a depressive-like state and then injected them with 5% acetic
acid (AA). While a 5% AA injection alone in healthy zebrafish resulted in minimal mortality (0—10%), the combination with
chronic stress led to an alarming mortality rate of approximately 90%. These findings not only underscored the devastating
effect that stress can have on an organism’s ability to cope with additional physiological insults, but they also raised important
questions about the underlying mechanisms involved. Here, we explore how the interplay between chronic stress and AA
exacerbates systemic toxicity and discuss the potential of morphine and diclofenac to alleviate these lethal effects.
METHODS: Adult zebrafish were first exposed to the UCS7 protocol to simulate a depressive-like condition, followed by an
injection of 5% AA. Mortality was followed over time and compared with non-stressed fish receiving the same AA dose.
Survival data were statistically analyzed using Chi-square tests (Chi-square=28.8, p<0.0001 for diclofenac, 24.2, p<0.0001
for morphine). To further understand the mechanisms, additional groups were co-treated with either morphine or diclofenac.
Their effects were assessed not only on survival but also on writhing-like behavioral responses indicative of pain. Data from
the UCS14+5% AA group were excluded from detailed presentation due to high mortality (Fs, 32=56.8, p<0.0001). RESULTS
AND DISCUSSION: Our results revealed that zebrafish exposed to the UCS7 protocol following 5% AA experienced a drastic
increase in mortality (around 90%), vs the low mortality seen in non-stressed animals. Co-administration of morphine or
diclofenac significantly improved survival, reducing mortality rates to approximately 43.4 and 27.3%, respectively. Morphine
also attenuated the writhing-like responses, an effect not observed with diclofenac, indicating that the benefits of these drugs
extend beyond simple pain relief. CONCLUSIONS: We suggest that chronic stress exacerbates the toxic effects of acetic
acid by impairing immune function and homeostasis - potentially through mechanisms such as metabolic acidosis and
systemic inflammation. The dual action of morphine, which also reduces stress-related activation of the HPI axis and lowers
cortisol levels, appears to be particularly beneficial. These observations highlight the complex interplay between stress,
inflammatory processes and pain, emphasizing the need for further research into stress management and its role in mitigating
systemic toxicity

APPLICATION OF THE LOCOMOTOR ACTIVITY TEST TO ASSESS THE STATE OF LOCOMOTOR ACTIVITY AND
ANXIETY LEVEL IN WILD-TYPE ZEBRAFISH. O Ignatenko, L Orlov, S Eresko, M Airapetov, PD Shabanov, Institute of
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Experimental Medicine, St. Petersburg, Russia. INTRODUCTION. Zebrafish are a good model for the study of various
psychopathologies. Behavioral tests are an important link in experiments to assess individual characteristics before modeling
psychopathological states. There is a feasibility in preliminarily dividing zebrafish into subgroups based on behavioral
patterns, which will increase the accuracy of subsequent molecular genetic, biochemical and pharmacological studies. To
evaluate the feasibility of using the Locomotor activity test to assess the state of locomotor activity and anxiety level in wild-
type zebrafish. MATERIALS AND METHODS. The study was performed on adult wild-type zebrafish wild-type fish (n=84, 5
months old, fish size was 25+5 mm). The behavior of the fish was filmed with a video camera. Locomotor activity test was
used to assess the state of locomotor activity and anxiety level. Data were statistically processed in Graph Pad Prism
software. RESULTS AND DISCUSSIONS. The scores obtained after behavioral testing using median distribution were
divided into subgroups based on motor activity (number of cell changes in the test tank): low- (n=28) and highly-active (n=56).
In one group, standard deviations from the mean values became minimal, which was not characteristic before the separation
of fish into subgroups. Using median distribution, fish were further divided into two subgroups according to anxiety (based
on total time spent in the upper and middle sections of the tank): highly-anxious (n=42) and low-anxious (n=42). The
Locomotor activity test allowed classifying wild-type zebrafish into behavioral subgroups: low-active (33%), highly-active
(67%), highly-anxious (50%), and low-anxious (50%). Thus, is test, developed by R Gerlai, can be applied to detect innate
psychophysiological traits of individual fish and can serve as a screening tool to separate them by behavior patterns.
RESEARCH SUPPORT: Search for molecular targets for pharmacological action in addictive and neuroendocrine disorders
in order to create new pharmacologically active substances acting on CNS receptors (FGWG-2025-0020).21:57

USING ZEBRAFISH FOR ALZHEIMER’S DISEASE MODELING. OS Baklanova, AV Zhdanov, SL Khatsko, AP Sarapultsev,
Ural Federal University, Yekaterinburg, Russia. INTRODUCTION: Alzheimer’s disease (AD) is neurodegenerative disorder
and the most common form of dementia, accounting for 60-70% of cases among over 55 million people affected worldwide
(WHO, 2023). Currently there is no full understanding of reasons of disease and generally accepted pharmaceutical
treatments. Thus, the disease remains incurable to this day. Zebrafish (Danio rerio) is a promising model organism for the
study and modeling neurodegenerative disorders including AD. AIM: To evaluate the effectiveness of aluminum chloride
(AICI3) for modeling AD. METHODS: The experiment involved 24 wild-type short fin adult experimentally naive zebrafish
originally kept in a 30-L tank but later randomly divided into 3 groups (n=8 each) kept in separate tanks: intact fish; controls
receiving intraperitoneal (ip) injection of 10 pl water; and experimental AICl; group receiving 10 pl AICI; (100 pg/L ip). One
day after treatment, the zebrafish were assessed for their exploratory abilities and memory using a Y-maze, following a
standardized protocol consisting of two 5-min trials with a 1-h interval. During the first trial (learning process, 5 min) zebrafish
explored only two arms of the Y-maze, while the third arm (Target) was closed. For the second trial the fish was placed into
the Start arm with available access to the Target arm. For each new fish tested, the maze was rotated to randomize the maze
cues. Statistical analysis used Kruskal-Wallace and U-tests, with p<0.05. RESULTS AND DISCUSSION: We found
differences in behavior between the three groups, as the AICI; group spent more time in the Start arm than other two groups,
suggesting anxiety or impaired exploratory activity. This group also spent less time in the Target arm than intact fish, also
suggesting cognitive impairments. However, given small differences between control and AICI; groups, the injection process
itself may have caused stress, factoring in these results. Thus, our study partially validated the AICl; exposure for AD
modeling in zebrafish. RESEARCH SUPPORT: Ural Federal University, Ekaterinburg, Russia

MECHANISMS OF FORMATION OF NEURODEGENERATIVE DISEASES. VR Sargsyan, Laboratory of Integrative
Biology, Orbeli Institute of Physiology NAS RA, Yerevan, Armenia. Understanding the mechanisms of formation of
neurodegenerative diseases is the most important task of modern science, the solution of which should be based on the
revision of the fundamental principles of life. Based on the revision of the cellular theory, a new approach to understanding
the mechanisms of formation of these diseases is proposed. The key role in these processes belongs to signaling and the
energy system of the cell. The study is theoretical in nature and used scientific meta-analysis. The original cell theory's
position that all living things consist of one or more cells is indeed true and viruses should not be considered non-cellular life
forms. Viruses carry out horizontal gene transfer much more intensively than science has known until now. According to an
additional proposition of the cell theory, some cells of multicellular organisms are totipotent, which leads to morphological
and functional diversity of cells. However, since there is an acquired genome, cells in the process of ontogenesis no longer
become equivalent in genetic information and this is of the utmost importance in cell differentiation. Thus, we have
rehabilitated the cell theory on two points. Therefore, we now can study the mechanisms of neurodegenerative diseases
based on a solid scientific foundation. The concept of signal transduction and cellular energy processes are central to
explaining the mechanisms of many diseases. We posit that the presence of viruses (biocommunicators) in the body ensures
full signal transduction and normal energy processes of cells, coordinating the organized functioning of multiple cells in a
multicellular organism. In the absence of a full-fledged virome, the function of signal transduction and regulation of energy
processes is disrupted, causing destabilization in the body. Accordingly, neurodegenerative diseases are formed with the
mass death of nerve cells. Thus, to understand the mechanisms of formation of neurodegenerative diseases, it is necessary
to take into account the presence of migrating cell organelles and biocommunicating viruses. RESEARCH SUPPORT: Basic
funding of the laboratory of integrative biology of Orbeli Institute of Physiology NAS RA

REGULATION OF NADPH OXIDASE IN BONE MARROW BY STEVIA LEAVES FOR SPINAL CORD INJURY REPAIR
IN DIABETIC RATS. KV Simonyan, RA Avetisyan, RM Simonyan, VA Chavushyan, LG Avetisyan, MH Danielyan, LE
Hovhannisyan, AS Isoyan, Orbeli Institute of Physiology, Buniatian Institute of Biochemistry, Davtyan Institute of Hydroponics
Problems NAS RA, Yerevan, Armenia. INTRODUCTION: The systemic consequences of traumatic spinal cord injury (SCI)
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remain poorly understood. Traumatic injuries influence immune system phenotypes and functions. The bone marrow (BM)
is an immune regulatory organ that may significantly affect systemic immunity and the therapeutic efficacy of conventional
treatments. BM mesenchymal stem cells can migrate to the injured sites of spinal cord (SC) tissues to replace damaged and
lost cells, thereby enhancing motor function. As specialized producers of reactive oxygen species, NADPH oxidase (NOX)
enzymes participate in numerous crucial physiological processes, including the mediation and modulation of complex
functional interactions between BM and immune system responses. AIM: The purpose of this study was to explore the
relationship between the complex role of NOX-associated oxidative stress in BM and neuronal cells in acute traumatic spinal
cord injury in the context of diabetes mellitus. METHODS: Behavioral assessments, including sensory and motor tests, were
conducted to evaluate functional recovery. Electrophysiological measurements were performed to assess the plasticity of
motoneurons. Morphological changes were analyzed using histochemical techniques. Characteristic changes in the optic
spectra related to NOX levels were measured in both SC and BM tissues. RESULTS: It was found that the natural,
continuous, and stable system of ROS production in the SC and BM of rats with experimental fructose-induced diabetes is
significantly destabilized. This destabilization is further exacerbated in diabetic rats with SCI, highlighting the therapeutic
potential of targeting these membrane proteins. Phytotherapy using Stevia leaves resulted in the stabilization of NOX-
associated antioxidant status in the SC and BM. Behavioral assessments (including sensory and motor tests),
electrophysiological measurements (such as plasticity of motor neurons at the site of spinal cord injury), and morphological
analyses further confirmed the regulatory significance of Stevia leaves in these pathological conditions. CONCLUSIONS:
NOX in the BM plays a complex role in mediating the response to diabetes and SCI, including the activation of pathways that
regulate immune system homeostasis during the acute phase following metabolic stress and traumatic stress to the central
nervous system

CURCUMIN AMELIORATES CATALEPSY IN A ROTENONE-INDUCED RAT MODEL OF PARKINSON’S DISEASE. L
Darbinyan, K Simonyan, L Hambardzumyan, V Sargsyan, L Manukyan, Sensorimotor Integration Laboratory,
Neuroendocrine Relationships Laboratory, Orbeli Institute of Physiology NAS RA, Yerevan, Armenia. INTRODUCTION:
Catalepsy measurements are important in behavioral research related to Parkinson's disease (PD), as they reflect significant
motor impairments associated with the disorder. In rodent models, catalepsy is defined by the inability to correct an abnormal
posture, often a result of dopaminergic dysfunction. This behavioral feature is commonly assessed using the bar test, where
rats are placed with their forepaws on an elevated bar, and the time taken to correct their posture is measured as an indicator
of cataleptic severity. The rotenone-induced model of Parkinson’s disease is frequently used to mimic the loss of
dopaminergic neurons, resulting in motor deficits that resemble those observed in human PD. AIM: To assess cataleptic
behavior in a rotenone-induced model of Parkinson's disease and to explore the potential neuroprotective effects of curcumin
in alleviating the motor impairments induced by dopamine depletion. METHODS: Rats were divided into controls receiving
sunflower oil, rats receiving 2 mg/kg/day rotenone, and receiving rotenone with 200 mg/kg curcumin for 9 weeks. Cataleptic
behavior was evaluated using the bar test, where the time taken for the rats to correct their posture was recorded as a
measure of cataleptic severity. RESULTS: Rotenone significantly increased retraction times in the bar test, indicating
exacerbated cataleptic behavior in the rotenone group vs baseline measurements. In contrast, co-administration of curcumin
with rotenone significantly reduced retraction times, suggesting that curcumin may have neuroprotective effects by mitigating
motor deficits induced by rotenone. CONCLUSIONS: This study emphasizes the importance of catalepsy measurements in
PD research and highlights the potential of curcumin as a therapeutic agent for alleviating motor impairments associated with
dopamine depletion. The rotenone model provides a valuable tool for studying PD-related motor deficits, and curcumin may
offer therapeutic benefits in the treatment of motor dysfunctions in this illness

FUNCTIONAL CONNECTIONS OF NEURONS OF THE PARAVENTRICULAR NUCLEUS OF THE HYPOTHALAMUS
AND THE CORTICOMEDIAL NUCLEUS OF THE AMYGDALA WITH VAGOSENSITIVE NEURONS OF THE NUCLEUS
OF THE SOLITARY TRACT IN RATS. EA Avetisyan, AA Petrosyan, SS Petrosyan, AM Harutunyan, NV Sargsyan, VH
Sarkisian, Orbeli Institute of Physiology, Yerevan, Armenia. INTRODUCTION: The study of the interaction between various
formations of the central nervous system is of particular interest in the study of the integration of sensory, emotional and
physiological information coming from the visceral and somatosensory spheres of the body. One of such interactions is the
connection between the nucleus of the solitary tract (NTS) with the paraventricular nucleus of the hypothalamus (PVH) and
the corticomedial nucleus of the amygdala (CMN), which play an important role in the processing of emotions (fear, anxiety,
aggression) in the event of a disturbance of homeostasis caused by extreme signals ascending through the NTS to their
neurons. During emotional outbursts, excessive excitation of the neurons of the CMN can cause inhibition of the
viscerosensory vagosensitive neurons of the NST through vagal efferents descending to the visceral organs and
somatomotor structures. METHODS: In acute experiments on rats anesthetized with urethane and immobilized with ditilin
the extracellular recording of neuronal activity was carried out. A software analysis of spontaneous and evoked activity of
vagosensitive neurons of the NTS was performed during tetanic stimulation (10, 20, 100 Hz) of the studied structures.
RESULTS AND DISCUSSION: It was shown that high-frequency stimulation (100 Hz) of the medial vageosensitivity region
of the NTS causes tetanic inhibition and post-tetanic depression of PVN neurons. Stimulation of the CMN amygdala at 100
Hz leads to tetanic excitation and post-tetanic potentiation, activating the vagosensitive neurons of the NTS, which send
information to the PVN and to the visceral organs, hence facilitating the integration of physiological and emotional processes
and the adaptation to changing conditions to maintain body homeostasis. RESEARCH SUPPORT: Ministry of Education,
Science, Culture and Sports, Higher Education and Science Committee of Armenia
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CHARACTERISTICS OF SIMPLE VISUAL-MOTOR REACTION IN MIDDLE-AGED SUBJECTS UNDER MENTAL LOAD.
AA Tumanian, AS Khachunts, LV Vahradyan NE Tadevosyan, Orbeli Institute of Physiology NAS RA, Yerevan, Armenia.
INTRODUCTION: In modern society, individuals at different stages of their lives constantly experience mental load (ML) in
their daily activities, which leads to the development of mental fatigue. Mental fatigue is one of the main causes of decreased
productivity and overall cognitive performance as it decreases an individual’s ability to inhibit responses, process information
and concentrate. Reaction time assessment is a simple, non-invasive method of determining an individual's sensorimotor
coordination and performance. Reaction time serves as an indirect indicator of the integrity and processing ability of the CNS.
The ability to detect or recognize one visual stimulus via one response can be assessed by measuring simple visual-motor
reaction (sVMR) time. METHODS: The study involved 27 healthy subjects aged 22—35 divided into control (n=12) and
experimental (n=15) groups. The experimental group was subjected to ML for 30 min. The control group rested in a quiet
room without any distracting factors during this time. Before and after ML or rest, mean reaction time (M_t), standard deviation
(SD), the functional level of the system, response stability, the level of functional abilities, delayed and advanced responses,
and mental fatigue parameter of all participants were evaluated using computer-based sVMR time test. RESULTS AND
DISCUSSION: We found no differences between the groups during both test performance. After ML, the experimental group
showed a decrease in M_t and SD and an increase in the response stability and the level of functional abilities. No changes
were observed in the functional level of the system, which characterizes the degree of fatigue development. The experimental
group also demonstrated an increase in advanced responses with their significant redominance over delayed responses,
and the development of mental fatigue, as evidenced by an increase in the mental fatigue parameter. The decrease in
reaction time with simultaneous increase in advanced responses during the development of mental fatigue can be explained
by the so-called “speed-accuracy trade-off” phenomenon. In contrast, the control group showed no significant differences in
the studied parameters between the first and second test performance. These dynamics of the studied parameters following
ML indicate the maintenance of performance at a certain level due to the mobilization of the body’s functional reserves,
compensatory strategy, and activation of the mental facilitation system.

COMPARATIVE CHARACTERISTICS OF THE QUALITY OF LIFE OF INDIVIDUALS DEPENDING ON SOCIO-
DEMOGRAPHIC CHARACTERISTICS AND LIFESTYLE. HG Galstyan, AV Sargsyan, AA Sahakyan, GH Sakanyan, MA
Mardiyan, Orbeli Institute of Physiology NAS RA, Yerevan State Medical University named after Mkhitar Herat, Yerevan,
Armenia. INTRODUCTION: Quality of life (QOL) reflects both the physical and psychological well-being of individuals. From
this perspective, the early identification and mitigation of factors contributing to a decline in QOL are essential for promoting
overall health and well-being. QOL is influenced by a wide range of factors, including socio-demographic characteristics and
lifestyle. The aim of this study is to assess the QOL of participants in relation to their socio-demographic characteristics and
lifestyle factors. METHODS: The study involved 180 male and female respondents aged 16-60. QOL was assessed using a
modified version of the SF-36 questionnaire (measuring QOL spheres) and the WHOQOL questionnaire (evaluating QOL
domains). Socio-demographic characteristics were analyzed using a specially developed assessment tool. Correlations
between the studied variables were assessed using Spearman’s rank correlation method. U test or Kruskal-Wallis test were
used for comparisons across groups, followed by a post-hoc test for pairwise group comparisons, where applicable.
RESULTS AND DISCUSSION: Among the key factors contributing to a low quality of life (QOL) are susceptibility to stress,
female gender, lack of hardening procedures and physical activity, absence of summer vacations, dissatisfaction with housing
conditions, second mature age (over 35 years), high incidence of illness among family members, low or below-average
financial status, loss of a spouse, physical inactivity and an unhealthy diet (p<0.05-0.001). The vulnerability of QOL spheres
and domains, ranked in descending order, is as follows: environment, mental health, vitality, social relations, psychological
well-being, psychological health component, general health, role emotional functioning, social functioning, role physical
functioning, physical health component, physical functioning, pain intensity and physical well-being (p<0.05-0.001).
Differential impact of socio-demographic and lifestyle factors on specific QOL spheres and domains is crucial for a deeper
understanding of the health needs of the population. This approach can facilitate the effective allocation of resources and
the development of targeted interventions to reduce health risk behaviors among vulnerable groups. RESEARCH SUPPORT:
Science Committee of RA project 23T/AA-003

STUDY OF MEMORY PROCESSES IN PARTICIPANTS OF THE ARTSAKH WAR. AA Sahakyan. Orbeli Institute of
Physiology NAS RA, Yerevan, Armenia. INTRODUCTION: Participation in military actions significantly affects cognitive
processes due to prolonged stress, constant life threats and physical and emotional exhaustion. These factors can alter
perception, memory, attention and decision-making. Stressful events impact memory in different ways, often leading to the
retention of traumatic episodes, which can manifest as flashbacks and PTSD. In addition, military actions have a strong
impact on the mental state of military personnel, especially increasing anxiety levels. Increased anxiety can impair intellectual
performance and cognitive functions, including memory. AIM: To study the characteristics of short-term and long-term
memory in participants of the Artsakh war and their relationship with anxiety levels. METHODS: The study involved
participants in military actions (83 men, 18-35 years) divided into Group | — army recruits, Group Il — volunteers and Group
Il — participants who sustained injuries of varying severity. The control group included 36 men of the same age who did not
participate in military actions and did not live in a military zone. An adapted Taylor Manifest Anxiety Scale (TMAS) was used
to assess the subjects’ psychological state. Memory processes were assessed using the Memory Capacity Biotester
psychophysiological test. The study measured short-term memory capacity and the speed of information retrieval from long-
term memory. RESULTS AND DISCUSSION: Memory testing revealed a significant decrease in short-term memory capacity
and the speed of information retrieval from long-term memory in all three experimental vs control groups. They also had
higher anxiety than controls. Group | (army recruits) demonstrated more pronounced anxiety than Groups Il and lIl.
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Correlation analysis revealed a strong relationship between the level of anxiety and short-term memory capacity, while the
correlation between anxiety and the speed of information retrieval from long-term memory was weaker and absent in the
control group. Thus, the observed changes in memory processes and anxiety levels among war participants are associated
with impaired psychological and cognitive functions. Participation in military actions has a significant impact on a person's
cognitive processes. Understanding these changes helps to develop effective rehabilitation and support strategies that
facilitate the successful adaptation of participants to civilian life

EFFECTS OF LONG-TERM AUDIOVISUAL STIMULATION ON NEURODYNAMIC PROCESSES. NE Tadevosyan, BB
Forgan, AA Tumanian, LV Vahradyan, AS Khachunts, Orbeli Institute of Physiology NAS RA, Yerevan, Armenia.
INTRODUCTION: The study of neurodynamic processes of the brain is an important direction in neurophysiology. The most
simple and available method of studying these processes is the evaluation of complex visual-motor reaction (CVMR) time,
which reflects the dynamics of the speed of neural processes, their switching, the level of visual-motor coordination and CNS
activity. Currently, there is scientific interest in studying the effects of audiovisual stimulation (AVS) on neurodynamic
processes. AVS is an impact of sound and light stimuli at the frequency of brain biorhythms, which leads to short and long-
term changes in its functional activity. AIM: To investigate the effects of prolonged AVS on neurodynamic processes by
parameters of CVMR. METHODS: The study involved 10 subjects of both sexes aged 23-27. Photosonix Inner Pulse device
was used for AVS training course, the interface of which allowed choosing the intensity and frequency of exposure. Flickering
light and pulsating sound with a frequency of 4.5-14 Hz were used for stimulation. Each subject completed a 30-min AVS
session for 15 days. The CVMR time was recorded each day before AVS session using BioMouse Research device
(NeuroLab). Stimuli in the form of red or green circles appeared sequentially in the center of the monitor. The subjects were
required to click the left mouse button when a re d-colored stimulus appeared and the right mouse button when a green-
colored stimulus appeared. Mean reaction time (M_t), standard deviation (SD), and the number of errors of each type
(premature click, late click and differentiation errors) were estimated. RESULTS AND DISCUSSION: Overall, after 15 days
of AVS, we saw gradually decreasing M_t, SD, and the number of errors. The most significant improvements were observed
after 9-10 sessions. Subsequent AVS sessions did not lead to significant changes in CVMR parameters. Therefore, long-
term AVS contributes to the enhancement of neurodynamic processes, specifically increasing the speed and stability of
CVMR. This effect is likely due to the activation of sensory channels and modulation of cortical activation levels through the
brain modulatory systems, determining an individual's psychophysiological state

MANIFESTATION OF RADIOPROTECTIVE PROPERTIES IN COMPLEXES Cu(L®®)., AND CassHa7CuFeNPs. AG
Karapetyan, VS Grigoryan, C Santini, M Pellei, AM Dallakyan, ZhH Petrosyan, Orbeli Institute of Physiology NAS RA,
University of Traditional Medicine of Armenia, Yerevan, Armenia; School of Science and Technology, University of Camerino,
Camerino, ltaly. The search for new effective radioprotective compounds is a priority task of modern radiobiology. One of the
first and direct signs of the effect of ionizing radiation on a cell is chromosome destabilization. Karyotype damage is an
important indicator of the severity of radiation injuries. AIM: To determine the possible radioprotective properties of organic
complexes Cu(L®F3)2 and CasHa7CuFeNPs. Survival and cytogenetic parameters were assessed: mitotic index, chromosomal
aberrations and the number of polyploid cells in rats. Cytogenetic parameters were studied in 4 groups of experimental
animals: group | (intact animals); group Il (animals exposed to technetium radioisotope); group Ill (animals intraperitoneally
injected with Cu(L°F3), at 50 mg/kg in 2 ml 1 h before the introduction of the Tc isotope) and group IV (animals injected with
CasH47CuFsNP3 before irradiation). The results of cytogenetic parameters were analyzed using systems analysis methods.
Studying cytogenetic indices in bone marrow cells of the femur in rats revealed a reliable difference between intact and
irradiated animals. Thus, these indices can represent markers of irradiation with the isotope technetium. Having determined
the survival rate, the highest value (100%) of this index was noted in the group treated with C4sH47CuFsNP3. According to
the indices: chromosomal aberrations and the number of polyploid cells, a reliable difference was found in irradiated animals
vs the group "irradiation + Cu(L®"3)," (after 15 and 30 days), suggesting radioprotective property of the compound. According
to the mitotic index, when using Cu(L®3)2, a tendency towards normalization was noted after 15 days, which also proves the
beneficial effect of this compound. Analyses of survival, changes in cytogenetic parameters, multiregression analyses using
2 complexes confirms the highest efficiency of CasHa7CuFsNP3 relative to Cu(LC3)2, since when using CasHa7CuFsNP3 and
comparing with "pure irradiation" there was a reliable difference between these groups in all parameters and normalization
of cytogenetic parameters from the early stages of observation. These results call for further studies searching for agents
with a therapeutic effect in radiation injuries.

RETICULAR NEURONS RESPONSES TO CEREBELLAR STUMILATION IN FROG. DO Terzyan, ML Grigoryan, LR
Ohanyan, LR Manvelyan, Orbeli Institute of Physiology NAS RA, Yerevan, Armenia. INTRODUCTION: The motor activity of
the organism is the result of a complex interaction of the motor structures of the brain and spinal cord. Impulses coming from
the vestibular nuclei to the spinal motor neurons are mediated also through the reticulospinal neurons. This work describes
the results of cerebello-reticular relationships. In mammals, inhibitory cerebellar influences on reticular formation neurons
have been found, mediated by well-defined cerebellar-reticular pathways. The same results are presented in this work.
MATERIALS AND METHODS: The experiments were carried out on 93 frogs (Rana ridibunda) of both sexes using the
isolated perfused brain technique. Computer analysis of the data was carried out using the Origin 8.5 and NiDiadem
programs. The arithmetic mean standard deviations of the indicators are given. RESULTS AND DISCUSSION: Neurons of
the MRF were identified based on excitatory postsynaptic potentials, arising during stimulation of the ipsilateral vestibular
nerve. Only 30% of identified MRF neurons responded to cerebellar stimulation. Intracellular activity was recorded in 175
reticular neurons. A single stimulation of the cerebellum caused inhibitory postsynaptic potentials (IPSPs). Taking into
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account the temporal characteristics of the studied responses, we conditionally divided the registered TPSP into two groups:
short and long latency. TPSPs with short latency showed unaltered duration of the latency to appear and to rise to the
maximum amplitude with different stimulation intensities. Short-latency IPSPs were generated monosynaptically in the
neurons of the MRF by direct activation of Purkinje cell axons. The polysynaptic IPSPs evoked by weak stimulation of the
cerebellum gradually shortened in time with increasing stimulation intensity. They were characterized by a clear shortening
of latency and the time of increase in IPSP hyperpolarization to the maximum with an increase in stimulation intensity. They
arose by indirect activation of Purkinje cells through parallel fibers. The latency of IPSPs depends also on the relative location
of the stimulating electrode, since some reticular neurons respond monosynaptically to very weak stimulation, while others
require a strong stimulus. Thus, the frequency of occurrence of the registered IPSPs decreased when the stimulating
electrode was moved closer to the midline of the cerebellum. Our findings suggest that inhibitory cerebellar influences on
reticular formation neurons in frogs also are mediated by well-defined cerebellar-reticular pathways. The cerebellum is
actively involved in the regulation of posture and movements, cooperating also with the reticular system, neurons of which
markedly affect body movements

A NOVEL FLUORINATED PHENYLETHYLAMINE DERIVATIVE INDUCES ANXIOLYTIC-LIKE EFFECTS WITHOUT
HALLUCINOGENIC RESPONSE IN THE OPEN FIELD TEST IN RATS. NI Golushko, DS Galstyan, DD Martynov, NP llyin,
AV Kalueff, Laboratory of Biological Psychiatry, Institute of Translational Biomedicine, St. Petersburg State University, World
Class Research Center for Personalized Medicine, Almazov National Medical Research Centre, Ministry of Healthcare of
Russian Federation, St. Petersburg Russia; Department of Biosciences and Bioinformatics, Suzhou Municipal Key
Laboratory of Neurobiology and Cell Signaling, School of Science, Xi'an Jiaotong-Liverpool University, Suzhou, China. The
serotonin 5-HT2A receptor plays a key role in modulating anxiety, cognition and emotional regulation, and is the primary
target of many psychoactive phenylethylamines, including NBOMe derivatives. While the exact mechanism of action of the
novel compound remains unknown, this receptor serves as a plausible candidate and starting point for our investigation.
Wistar rats received a single intraperitoneal injection of a novel fluorinated phenylethylamine derivative (1, 5 or 25 mg/kg),
previously identified as a selective modulator of serotonergic activity in zebrafish in vivo. In the open field test, the compound
at 25 mg/kg significantly increased the average distance from the walls, indicating reduced anxiety. Simultaneously, a marked
decrease in locomotor activity and velocity was observed at 5 and 25 mg/kg, suggesting a generally hypolocomotor profile.
Notably, no head-twitch response (a behavioral proxy for hallucinogenic 5-HT2A activation) was detected. Taken together,
these findings suggest that this compound may act as a non-hallucinogenic 5-HT2A receptor modulator with anxiolytic
potential

BEHAVIORAL AND MONOAMINERGIC EFFECTS OF THE NMDA AGONIST IEM-1574 IN ZEBRAFISH LARVAE. VN
Tolkunova, AE Zolotova, NP llyin, NI Golushko, DD Martynov, LB Piotrovsky, AV Kalueff, Herzen Russian State Pedagogical
University, Institute of Biomedical Systems and Biotechnology, Peter the Great St. Petersburg Polytechnic University, St.
Petersburg State University, Institute of Experimental Medicine, World Class Research Center for Personalized Medicine,
Almazov National Medical Research Centre, Ministry of Healthcare of Russian Federation, St. Petersburg, Russia;
Department of Biosciences and Bioinformatics, Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling, School
of Science, Xi'an Jiaotong-Liverpool University, Suzhou, China. BACKGROUND: N-Methyl-D-aspartate (NMDA) receptor
agonists are valuable tools for probing glutamatergic function and modeling excitatory pathologies such as epilepsy, anxiety
disorders and neurodegeneration. Larval zebrafish (Danio rerio) offer a high-throughput in vivo system to examine the acute
behavioral and neurochemical consequences of such compounds. AIM: To characterize the dose-dependent effects of the
experimental NMDA receptor agonist IEM-1574 on locomotor behavior and monoaminergic metabolism in 10-day post-
fertilization (dpf) zebrafish larvae. METHODS: Ten-dpf larvae were allocated to five groups (n=24 per group): control or a
single 20-min exposure to IEM-1574 at 1, 5, 25 or 125 mg/L. Automated open-field tracking quantified total distance swum,
mean velocity, immobility time, turn frequency and turn angle. Separately, larvae were exposed for 2 h to 5 mg/L IEM-1574,
pooled (5 larvae/sample, n=10), and assessed by HPLC for levels of serotonin (5-HT), dopamine (DA) and their metabolites
(5-HIAA, DOPAC, HVA, 3-MT). RESULTS: IEM-1574 produced a clear, concentration-dependent hyperactivity: higher doses
elicited significant increases in total distance and average velocity, with corresponding reductions in immobility and surges
in sharp-turn frequency (all p<0.05 vs control). Neurochemically, 5-HIAA levels and the 5-HIAA/5-HT ratio rose by 60% and
55%, respectively, indicating elevated serotonergic turnover, whereas other monoamines were unaltered. CONCLUSIONS:
IEM-1574 induces robust, dose-dependent hyperlocomotion and anxiolytic-like behavior in larval zebrafish, accompanied by
enhanced serotonin metabolism. These findings support its utility as an NMDA agonist probe in CNS disorder models and
warrant further mechanistic exploration

EFFECTS OF CHRONIC CHALLENGES ON THE BRAIN TRANSCRIPTOME OF ZEBRAFISH. N Erofeeva, DS Galstyan,
AV Kalueff, Institute of Translational Biomedicine, St. Petersburg State University, Institute of Experimental Medicine,
Almazov National Medical Research Center, Russia; Department of Biosciences and Bioinformatics, Suzhou Municipal Key
Laboratory of Neurobiology and Cell Signaling, School of Science, Xi'an Jiaotong-Liverpool University, Suzhou, China.
Chronic stress has a profound impact on CNS, causing behavioral and molecular disturbances related to neuroplasticity,
neuroinflammation and neurotransmitter imbalances. The zebrafish (Danio rerio) is increasingly used to study these
processes due to its high genetic homology with mammals, well-developed behavioral reactivity and the availability of
powerful molecular analysis tools. However, due to the relative novelty of this model in stress physiology, there remains a
need to accumulate validated data, especially involving modern transcriptomic approaches. This study employed two models
of chronic stress in zebrafish, domestication reversal in a natural environment and a smoothly/dynamically changing virtual
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reality. After two months of exposure, fish were assessed in the novel tank test (NTT), shoaling test (ST) and the light-dark
test (LDT). Cortisol levels in body tissues were then measured as a physiological stress marker, and transcriptomic analysis
of the brain was conducted using high-throughput RNA sequencing (RNA-Seq). Bioinformatic processing included quality
control, read alignment, analysis of alternative splicing and gene fusions, differential gene expression and functional
annotation using KEGG and GO. Behavioral and cortisol analyses showed that both chronic stress models induced different
types of behavioral and hormonal responses. In the domestication reversal model, a decrease in anxiety was observed
without significant changes in cortisol levels, whereas in the virtual environment model, reduced anxiety was accompanied
by a significant decrease in hormonal response. Analysis of alternative splicing and gene fusions revealed large-scale
molecular rearrangements, with a predominance of exon skipping events and specific fusions reflecting adaptive processes
at the transcriptomic and genomic levels. Differential gene expression analysis revealed model-specific regulatory pathways:
in the domestication reversal model, signaling cascades associated with the transport of macromolecules from the nucleus
to the cytoplasm, enhanced splicing activity, increased transcriptomic diversity and intensified post-translational protein
processing (including folding, quality control and ubiquitin-proteasome degradation) were predominant, whereas in the virtual
reality model, pathways associated with circadian regulation, hormonal response and ion homeostasis dominated. These
findings highlight the complex, multi-layered nature of CNS adaptation to stress

ANXIOLYTIC AND ANXIOGENIC MODULATION OF ZEBRAFISH GROUP DYNAMICS AND POLARITY. DD Martynov,
NP llyin, NI Golushko, DS Galstyan, AV Kalueff, St. Petersburg State University, Institute of Experimental Medicine, World
Class Research Center for Personalized Medicine, AlImazov National Medical Research Centre, Ministry of Healthcare of
Russian Federation, St. Petersburg, Russia; Department of Biosciences and Bioinformatics, Suzhou Municipal Key
Laboratory of Neurobiology and Cell Signaling, School of Sciences, Xi'an Jiaotong-Liverpool University, Suzhou, China.
INTRODUCTION: Studying pharmacological effects on social behaviors of zebrafish (Danio rerio) requires an accurate
assessment of group dynamics. Shoal polarization and the structure of social interactions remain poorly studied parameters
reflecting the complex structure of social behavior. OBJECTIVE: To evaluate the effects of caffeine (100 mg/L), nicotine (10
mg/L), anxiogenic alarm pheromone and oxytocin (1 pL intranasally) on social interactions and polarization in schools of 5
adult zebrafish. METHODS: We analyzed behavior in a 30-min open-field test in a 15-L tank inside a Zantiks LT system
before and after acute (10-min) exposure to the tested substances. Social interaction parameters (frequency of partner
change, the duration, total number of social interactions) and polarized movement parameters (total duration, frequency per
minute, duration of one bout) were recorded and analyzed using the special computing algorithms we created. Statistical
analysis was performed using linear mixed models in R with Tukey's post-hoc tests (P<0.05). Graphs were plotted using the
ggplot2 R package version 3.4.2. RESULTS AND DISCUSSION: Caffeine increased the number of social interactions, while
decreasing the duration of individual contacts and all parameters of school polarization. Nicotine significantly reduced the
frequency of social interactions but increased their duration, demonstrating an opposite pattern of effects on social behavior
to caffeine. Alarm pheromone increased the number of social contacts without significantly affecting their duration. Oxytocin
increased both the frequency of interaction and the rate of partner change, but did not alter the parameters of polarized
movement. Taken together, these data suggest that behaviorally active compounds modulate social dynamics in zebrafish
shoals, reflecting their anxiogenic (caffeine, anxiety pheromone) and anxiolytic (nicotine, oxytocin) properties

IT’S NOT WHAT YOU SEE: ‘ATYPICAL’ TOP PREFERENCE IN THE NOVEL TANK TEST IN ADULT ZEBRAFISH IS
NOT ANXIOLYTIC, BUT EVOKED BY TWO SEVERE SURVIVAL STRESSORS. Y Song, J Cui, H Cai, Y Zhang, Y Qin, Z
Zhou, H Feng, S He, K He, Y Liu, J Wang, J Jiang, R Li, X Xie, M Zhou, S Monti, L Yang, AM Stewart, AV Kalueff. Department
of Biosciences and Bioinformatics, Suzhou Municipal Key Laboratory of Neurobiology and Cell Signaling, School of Science,
Xi‘an Jiaotong-Liverpool University, Suzhou, China; International Zebrafish Neuroscience Research Consortium (ZNRC),
New Orleans, USA. Zebrafish (Danio rerio) are widely utilized in neuroscience research, where their behaviors are commonly
assessed in novelty-based assays, such as the novel tank ‘diving’ test — presently, the most popular aquatic assay for adult
zebrafish. Bottom dwelling is typically interpreted in this test as increased stress, and top swimming — as decreased anxiety-
like behavior. However, mounting evidence suggests a more complex nature of zebrafish responses in this paradigm. Here,
we report atypical top preference in the novel tank test caused by two severe survival stressors (acute 10-min predator
exposure and hydrodynamic turbulence by 10-min vortexing), both clearly unrelated to anxiolytic-like states, and paralleled
by increase in whole-body cortisol levels. These findings demonstrate that the resultant zebrafish behavior in the novel tank
test is complex and sensitive to multiple factors beyond anxiety per se, calling for further systematic analyses of experimental
modifiers in this and other aquatic novelty-based assays, to ensure more accurate data interpretation
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