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THE SCIENTIFIC PROGRAM
THE 7th INTERNATIONAL SCIENTIFIC CONFERENCE
“CURRENT PROBLEMS OF BIOCHEMISTRY, CELL BIOLOGY AND
PHYSIOLOGY”
3-4 October, 2024
Dnipro, Ukraine

Thursday, October 03

9.00-9.30 Official opening of Conference

WELCOME TO THE CONFERENCE

The Vice-Rector of Scientific Work of DNU, Oleg Marenkov,

The Acting Vice-Rector for Scientific and Pedagogical Work in the Field of International
Cooperation of DNU, Victor Gasso,

Dean of Faculty of Biology and Ecology, Prof. Olena Severynovska,

Head of Dept. of Biochemistry and Physiology, Prof. Galyna Ushakova

PLENARY SESSION: NEUROBIOLOGY

Chairmen: Prof. Galyna Ushakova, Prof. Galyna Skibo
9.30-10.00
THE EFFECTS OF BLOOD GLUTAMATE SCAVENGING BY PYRUVATE ON LONG-
TERM BEHAVIORAL PATTERNS AFTER ACUTE BRAIN INJURY IN RATS
Dmitry Frank, Matthew Boyko, Alexander Zlotnik
Department of Anesthesiology and Critical Care, Soroka University Medical Center, Faculty of
Health Sciences, Ben-Gurion University of the Negev, Beer-Sheva, Israel.

10.00-10.15

ANIMAL MODEL OF CHRONIC UNPREDICTABLE STRESS

A. Oleshko?, L. Myronets?, A. Zlotnik® , M. Boyka®

“Department of Biology and Methods of Teaching Biology, A. S. Makarenko Sumy State
Pedagogical University, 40002 Sumy, Ukraine.

b Department of Anesthesiology and Critical Care, Soroka Medical Center, Ben-Gurion
University of the Negev, Beer-Sheva, Israel.

10.15-10.30

REVEALING THE NEUROPROTECTIVE POTENTIAL OF METFORMIN USING A
MOUSE MODEL OF PRION DISEASE

Dmytro Shepilov!?, Edward C Harding®, Galyna Skibo?, and Florian T Merkle?

Instutute of Metabolic Science, University of Cambridge, Cambridge, UK

2Department of Cytology, Bogomoletz Institute of Physiology, NAS of Ukraine, Kyiv, Ukraine

10.30-10.45

INVESTIGATION OF THE DISTRIBUTION OF Ca2+-DEPENDENT HIPPOCALCIN
INSERTION

Oleksandra Fedchenko, Boris Olifirov, Pavlo Bilan

Bogomolets Institute of Physiology, National Academy of Sciences of Ukraine, Kyiv, Ukraine
Institute of Bioorganic Chemistry, Polish Academy of Sciences, Poznan, Poland




10.45-11.05

MICRORNAS IN SPINAL CORD INJURY: EMERGING THERAPEUTIC TARGETS
OR DIAGNOSTIC MARKERS?

Nataliya Romanyuk®, Ivan Arzhanov?, Kristyna Sintakoval?, Lukas Valihrach® Ruslan
Klassen®*

!Department of Neuroregeneration, Institute of Experimental Medicine of the Czech Academy of
Sciences, Prague, Czech Republic

2Second faculty of Medicine, Charles University, Prague, Czech Republic

3Laboratory of Gene Expression, Institute of Biotechnology of the Czech Academy of Sciences -
BIOCEV, Vestec, Czech Republic

“Department of Biochemistry and Microbiology, Faculty of Food and Biochemical Technology,
University of Chemistry and Technology, Prague, Czech Republic

11.05-11.20

THE ROLE OF MIR-20A IN THE NERVOUS TISSUE INJURY

Ivan Arzhanov!?, Ruslan Klassen®#, Lukas Valihrach®, Nataliya Romanyuk®!

! Department of Neuroregeneration, Institute of Experimental Medicine of the Czech
Academy of Sciences, Prague, Czech Republic;

2 Department of Neuroscience, 2nd Medical Faculty, Charles University, Prague, Czech
Republic;

3 Laboratory of Gene Expression, Institute of Biotechnology of the Czech Academy of
Sciences BIOCEV, Vestec, Czech Republic;

4 Department of Biochemistry and Microbiology, Faculty of Food and Biochemical
Technology, UCT Prague, Prague, Czech Republic

11.20-11.35

EFFECTS OF ELECTRICAL STIMULATION AND ALPHA MUSIC ON COGNITIVE
FUNCTIONS: A COMPARISON OF THE PERFORMANCE OF TASKS ON VISUAL
MEMORY IN PEOPLE LIVING IN THE FRONTLINE ZONE

Anatoliy Shkabara, Alyna Zjabreva, Galyna Ushakova, Olena Severynovska

Oles Honchar Dnipro National University, Dnipro, Ukraine

11.35-11.50

IMIDACLOPRID CHRONIC EXPOSURE INDUCES OXIDATIVE STRESS AND
UPREGULATES BOTH NEURONAL AND GLIAL SPECIFIC PROTEIN EXPRESSION
Muammer Kirici !, Valeria Kyrychenko?, Victor Nedzvetsky®

!Bingol University, Bingol, Turkey

2QOles Honchar Dnipro National University, Dnipro, Ukraine

3Dnipro Agrarian and Economic University, Dnipro, Ukraine

11.50-12.05

THE EFFECT OF CAFFEINE ON THE RAT MODEL OF DEPRESSION: INFLUENCE
OF UNEXPECTED STRESS AND CONTAGIOUS DEPRESSION

Valeriia Mizin®, Olena Severinovska?, Matthew Boyko®

! Dnipro State Academy of Physical Culture and Sports, Dnipro, Ukraine

2 Oles Honchar Dnipro National University, Dnipro, Ukraine

3Department of Anesthesiology and Critical Care, Soroka University Medical Center, Ben-
Gurion of the Negev, Beer-Sheva, Israel




12.05-12.20

RELATIONSHIP BETWEEN BEHAVIORAL CHANGES AND ANTIOXIDANT
STATUS OF MICE BRAIN AFTER A SINGLE PROLONGED STRESS
Anastasiia Tkachyk, Vitalii Balatskyi, Maria Bayliak

Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine

12.20-12.35

A ELECTROPHYSIOLOGICAL MECHANISMS OF VISUAL RECOGNITION UNDER
STRESS CONDITIONS

Maxym Kryvonosov, Olena Severynovska

Oles Honchar Dnipro National University, Dnipro, Ukraine

12.35-12.50

BLOOD PARAMETERS IN MICE WITH EXPERIMENTALLY INDUCED
SYMPTOMS OF POST-TRAUMATIC STRESS DISORDER (

Oksana Vasylyshyn, Oleksandra Abrat, Vitalii Balatskyi, Maria Bayliak

Vasyl Stefanyk Precarpathian National University, lvano-Frankivsk, Ukraine

12.50-13.05

THE IMPACT OF GALLAMINE ON THE LARGE CONDUCTANCE CATION
CHANNELS IN NUCLEAR MEMBRANES OF THE RAT CEREBRAL PURKINJE
NEURONES

Kateryna Protsenko, Olena Kotyk, Anna Kotliarova, Serhii Marchenko

0.0. Bogomoletz Institute of Physiology of National Academy of Sciences of Ukraine, Kyiv,
Ukraine

13.05-13-20

HIPPOCALCINE AS A POTENTIAL SIGNAL LINK IN THE REGULATION OF
SYNAPTIC AMPAR ENDOCYTOSIS AND INDUCTION OF LONG-TERM SYNAPTIC
DEPRESSION

Borys Olifirov
Bogomoletz Institute of Physiology of NAS of Ukraine, Kyiv, Ukraine

Coffee break

PLENARY SESSION: MEDICAL BIOCHEMISTRY AND PHYSIOLOGY
Chairmen: Prof. Olena Severynovska, Prof. Volodymyr Zyliuk

13.30-14.00

COMBINED OXIDATIVE AND NITROSYL STRESS MEDIATES ZINC CARBONATE
HYDROXIDE MICROFLAKES-INDUCED ERYPTOSIS

Anton Tkachenko!, Yuriy Kot?, Yulia Pazura®, Volodymyr Prokopiuk*°, Anatolii Onishchenko?®,
Iryna Bespalova®, Kateryna Kot?, Svetlana Yefimova3

‘Charles University, Czech Republic

2\/.N. Karazin Kharkiv National, Ukraine

3Institute for Scintillation Materials of the National Academy of Sciences of Ukraine, Ukraine
“*Kharkiv National Medical University, Ukraine

SInstitute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences
of Ukraine, Ukraine




14.00-14.15

REGULATION OF HORMONAL SECRETION IN ISLETS OF LANGERHANS BY
GHRELIN AND ITS ANTAGONIST LEAP-2

Yevhenii Murdasov, Patrick Gilon

Pole d'Endocrinologie, Diabéte et Nutrition, Universit¢ Catholique de Louvain, Brussels,
Belgium

14.15-14.30

ANTI-PLASMINOGEN AUTOANTIBODIES IN TYPE |1 DIABETES MELLITUS
PATIENTS: ISOLATION, SPECIFICITY, AND POSSIBLE ROLE IN THROMBOTIC
COMPLICATIONS

Artem Tykhomyrov, Olena Yusova, Lada Kapustianenko, Svitlana Kharchenko,

Tetyana Drobotko

Palladin Institute of Biochemistry of NAS of Ukraine, Kyiv, Ukraine

14.30-14.45

TICALIX[4]JAREN C-1087 AS A SELECTIVE EFFECTOR OF Ca?" TRANSPORT
SYSTEMS AND CONTRACTILE ACTIVITY OF SMUTH MUSCLE CELLS
Olexander Maliuk, Tetyana Veklich, Olga Tsymbalyuk

Palladin Institute of Biochemistry NASU, Kyiv

14.45-15.00

MORPHOMETRIC ASSESSMENT OF THYROID HISTOPATHOLOGY AFTER
EXPOSURE TO CHEMICALS

Boubacar Sidiki Sylla, Anne Elisabeth Reetz, Asya Kadic, Philip Marx-Stoelting, Marize de
Lourdes Marzo Solano

German Federal Institute for Risk Assessment, Department of Pesticides Safety, Berlin,
Germany

15.00-15.15

MOLECULAR MECHANISMS OF THE DEVELOPMENT OF INSULIN RESISTANCE
IN OBESITY

Yulia Viletska, Dmytro Minchenko, Oksana Ratushna, Oleksandr Minchenko

Palladin Institute of Biochemistry of the National Academy of Sciences of Ukraine, Kyiv

15.15-15.30

CALIX[4]JARENES AS A MOLECULAR TOOL OF INFLUENCE ON THE
FUNCTIONING OF THE UTERUS SMOOTH MUSCLE MITOCHONDRIA

Illia Forys', Hanna Danylovych?, Roman Rodik?, Yurii Danylovych!

Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine, Kyiv, Ukraine!
Institute of Organic Chemistry, National Academy of Sciences of Ukraine, Kyiv, Ukraine?

15.30-15.45

ASSESSMENT OF THE PROSPECTS FOR THE USE OF S-CONTAINING PTERIDINS
IN TOXIC LIVER DAMAGE

Natalya Logvinenko!, Serhiy Kovalenko?, Volodymyr Shvets®

1Zaporizhia National University, Zaporizhia, Ukraine;

2 Oles Honchar Dnipro National University, Dnipro, Ukraine;

37aporizhia State Medical and Pharmaceutical University, Zaporizhia, Ukraine




15.45-16.00

ANGIOSTATINS AND LACTOFERRIN ALLEVIATE OVEREXPRESSION OF
PATHOLOGY MARKERS IN ALKALI-BURNED CORNEAL INJURY IN RABBITS
Vasy| Bilous?, Natalia Greben?, Iryna Gavryliak?, Artem Tykhomyrov!

! Palladin Institute of Biochemistry of NASU, Kyiv, Ukraine
2 Bogomolets National Medical University, Kyiv, Ukraine

16.00-16.30

REGION-SPECIFIC CHANGES IN EXTRACELLULAR VESICLE RELEASE AND
COMPOSITION IN MAPT R406W HUMAN ORGANOID TAUOPATHY MODEL

Tina Bilousova

University of California, San Francisco, USA

16.30-18.00
Poster presentation

Friday, October 04

PLENARY SESSION: MEDICAL BIOCHEMISTRY AND PHYSIOLOGY
Chairmen: Prof. Galyna Ushakova, Olena Khomenko

8.30-9.00

ASTROCYTES ENABLE NEURAL REPRESENTATIONS SUPPORTING FEAR
MEMORY

Olena Bukalo*!, Ruairi O’Sullivan?®, Yuta Tanisumi?, Kerri Lyons®, Olivia Carpenter?,
Hrishikesh Bhagwat!, Sophie Mosley?!, Sydney Zimmerman?, Victoria Offenberg!, Adriana
Mendez?, Chase Weinholtz!, Hiroake Wake?, Lindsay Halladay®, Andrew Holmes!

! aboratory of Behavioral and Genomic Neuroscience, National Institute on Alcohol Abuse and
Alcoholism, NIH, Bethesda, MD, USA;

2Division of Multicellular Circuit Dynamics, National Institute for Physiological Sciences,
National Institutes of Natural Sciences, Okazaki, Japan;

3 Department of Psychology, Santa Clara University, Santa Clara, CA, USA

9.00-9.30

BIOLOGICAL FOUNDATIONS OF HEALTHY LONGEVITY
Volodymyr Lushchak

Vasyl Stefanyk Precarpathian National University, lvano-Frankivsk, Ukraine

9.30-9.50

SMALL INTESTINAL HEALTH AS A TARGET FOR NEURODEGENERATIVE
DISEASE PREVENTION

Olena Prykhodko

Division of Food and Pharma, Department of Process and Life Science Engineering, Faculty of
Engineering, Lund University, Lund, Sweden



9.50-10.05

EFFECTS OF FERMENTED POLYPHENOLS ON SMALL INTESTINAL
PROPERTIES. STUDY IN HUMAN RECONSTRUCTED INTESTINAL 3D TISSUE
MODEL

Rucha Rane & Olena Prykhodko

Division of Food and Pharma, Department of Process and Life Science Engineering, Faculty of
Engineering, Lund University, Lund, Sweden

10.05-10.25

HYDROPCORTISONE CONTROLS ENDOPLASMIC RETICULUM STRESS RESPONSE
IN HYPOXIA-DEPENDENT MANNER

Oleksandr Minchenko, Olena Khita, Dmytro Minchenko

Palladin Institute of Biochemistry of the National Academy of Sciences, Kyiv, Ukraine

10.25-10.40

GENE EXPRESSION IN NORMAL ASTROCYTES IS MORE SENSITIVE TO
CARBON NANOTUBES COMPARED TO GLIOBLASTOMA CELLS

Olga Rudnytska, Oleksandr Minchenko

Palladin Institute of Biochemistry, NAS of Ukraine, Kiev, Ukraine

10.40-10.55

REGULATION OF CARBOXYPEPTIDASE E EXPRESSION IN GLIOBLASTOMA
CELLS ISCONTROLLED BY ERN1

Anastasiia Abramchuk, Myroslava Sliusar, Oleksandr Minchenko

Palladin Institute of Biochemistry of the National Academy of Sciences, Kyiv, Ukraine

10.55-11.10

THE ERN1 SIGNALING PARTWAY OF UNFOLDED PROTEIN RESPONSE
CONTROLS THE EXSPRESSION OF EDEM1 AND THEIR HYPOXIC REGULATION
IN GLIOBLASTOMA CELLS

Vita Hrebennykova, Dmytro Minchenko, Oleh Halkin, Yuliia Viletska, Oleksandr Minchenko
Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine, Kyiv, Ukraine

11.10-11.25

ERN1 KNOCKDOWN DISRUPTS THE EXPRESSION OF PHOSPHOSERINE
AMINOTRANSFERASE 1 AND ASSOCIATED GENES IN GLIOBLASTOMA CELLS
Yevgen Khikhlo, Myroslava Sliusar, Oleksandr Minchenko

Palladin Institute of Biochemistry of the NAS of Ukraine, Kyiv, Ukraine

11.25-11.40

PREDICTION OF THE RISK OF THE DEVELOPMENT OF VASCULAR
COMPLICATIONS IN PATIENTS WITH POLYCYTHEMIA GENUINE WITH
IMPAIRMENT OF GENETIC AND BIOCHEMICAL MARKERS

Tetiana Nikolaienko-Kamyshova

Dnipro State Medical University, Dnipro, Ukraine

10



PLENARY SESSION 3-4
VETERINARY BIOCHEMISTRY AND PHYSIOLOGY

ENVIRONMENTAL BIOCHEMISTRY
Chairmen: Olga Dyomshyna, Olena Skoryk

11.40-11.55

CUMULATIVE EFFECT OF NEUROLEPTICS AND MICROPLASTICS IN THE
EXPOSURE OF BIVALVE MOLLUSCS TO THEIR MIXTURE

Kateryna Yunko?, Viktoriia Martyniuk3, Vira Khoma'®, Lesya Gnatyshyna*, Alla Mudra®,
Brigite Gylyte?, Rolandas Karitonas?, Levonas Manusadzianas?, Oksana Stoliar®

Ternopil Volodymyr Hnatiuk National Pedagogical University, Ternopil, Ukraine

2 Nature Research Centre, Vilnius, Lithuania,

3Ternopil lvan Puluj National Technical University, Ternopil, Ukraine

41. Ya. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine

STernopil Scientific Research Forensic Center of the Ministry of Internal Affairs of Ukraine,
Ternopil, Ukraine

11.55-12.10

INVESTIGATION OF BIOCHEMICAL CHANGES IN THE BODY OF DOMESTIC
DOGS INFECTED WITH BABESIA CANIS PARASITE IN THE EARLY STAGES OF
THE DISEASE

Albina Nevidnyk-Pravda, Galyna Ushakova

Oles Honchar Dnipro National University, Dnipro, Ukraine

12.10-12.25

ASSESSMENT OF INTESTINAL BARRIER FUNCTION IN BROILER CHICKENS
USING POLYMERASE CHAIN REACTION (PCR) TECHNIQUES

Sergiy Shatalov, luliia Gordiienko, Victor Nedzvetsky

Dnipro Agrarian and Economic University, Dnipro, Ukraine

12.25-12.40

ISOTONIC PROTEIN FORMULATION AMELIORATES INTESTINAL BARRIER
INTEGRITY AND INNATE IMMUNITY IN PEDV-CHALLENGED PIGLETS
Dmytro Masiuk, Olexiy Sheptukha, Andriy Kokariev, Victor Nedzvetsky

Dnipro State Agrarian and Economic University, Dnipro, Ukraine

12.40-12.55

SHORT CHAIN FATTY ACIDS BLEND MODULATES THE INTESTINAL BARRIER
INTEGRITY IN BROILER CHICKENS AND INDUCES MICROBIOME CHANGES
Lilia Tamchuk, Dmytro Masiuk

Dnipro State Agrarian and Economic University, Dnipro, Ukraine

12.55-13.55

Sergiy Ermolenko & Olexandr Bogomaz

29" Ukrainian Antarctic Expedition

Online tour of the Ukrainian Antarctic Station ""Akademik Vernadskyi®

11



13.55-16.00
Poster presentation

16.00-17.00
THE MEETING OF THE STUDENT SCIENTIFIC SOCIETY OF THE DEPARTMENT
OF BIOCHEMISTRY AND PHYSIOLOGY

17.00-18.00 Conclusion speech and closing of the conference

12



POSTERS
POSTER SESSION 1: NEUROBIOLOGY

IMPROVING VISUAL MEMORY IN WAR CONDITIONS: POWER SPECTRAL
DENSITY DEPENDENCE STUDIES AND DIGITAL TRAINING METHODS
Anatoly Shkabara, Dmytro Donchenko, Galyna Ushakova, Olena Severinovska

Oles Honchar Dnipro National University, Dnipro, Ukraine

THE INFLUENCE OF THE AROMATIC SUBSTANCES OF LEMON AND LAVENDER
ON THE COGNITIVE BRAIN FUNCTIONS OF A MUSIC SCHOOL STUDENTS
Tetiana Derkach, Olena Khomenko

Oles Honchar Dnipro National University, Dnipro, Ukraine

2-OXOGLUTARATE AND ITS ROLE IN THE STABILIZATION BIOCHEMICAL
STATE OF THE BRAIN-LIVER AXIS

Olga Dyomshyna, Olena Dovban, Galyna Ushakova

Oles Honchar Dnipro National University, Dnipro, Ukraine

EVALUATION OF INDICATORS OF ANTIOXIDANT PROTECTION IN DISEASES
OF THE NERVOUS SYSTEM

Kateryna Zadorozhna, Olena Skoryk

Oles Honchar Dnipro National University, Dnipro, Ukraine

NEUROPROTECTIVE PROPERTIES OF PROBIOTIC BACTERIAL METABOLITES
UNDER LPS-INDUCED DAMAGE IN VITRO

Iryna Lushnikova!, Olha Kostiuchenko?, Valeriia Zhovannyk?, Galyna Skibo*

10.0. Bogomolets Institute of Physiology NASU, Kyiv, Ukraine

?Institute of Biochemistry and Biophysics PAS, Warsaw, Poland

EFFECTS OF LPS-INDUCED PRENATAL INFLAMMATION AND LACTOBACILLUS
RHAMNOSUS PROBIOTIC CONSUMPTION DURING PREGNANCY ON
BEHAVIORAL RESPONSES OF NEWBORN AND YOUNG MICE

Iryna Osadchenko!, Tetiana Kovalenko?®, Dmytro Shepilov!, Anastasiia Chereshynska?, Olha
Kostiuchenko?, Sergiy Shepanskiy!, Valeriy Gryb?, Galyna Skibo*

10.0. Bogomolets Institute of Physiology NASU, Kyiv, Ukraine

?Institute of Biochemistry and Biophysics, PAS, Warsaw, Poland

CHARACTERISTICS OF THE MANIFESTATION OF AGGRESSION AND EMPATHY
IN COMPLEX COORDINATION ATHLETES AND

STRENGTH SPORTS

Karyna Yanovska, Olena Khomenko

Oles Honchar Dnipro National University, Dnipro, Ukraine

MELOXICAM INFLUENCES A NIGRAL ASTROCYTE POPULATION IN
ROTENONE MODEL OF HEMIPARKINSONISM

Alexander G. Nikonenko

0.0.Bogomoletz Institute of Physiology, Kyiv, Ukraine

13



THE EFFECT OF METFORMIN AND EDARAVONE ON THE LEVELS OF
NEUROSPHECIFIC PROTEINS IN THE CEREBRA OF RATS WITH ACUTE
INTRACEREBRAL HEMORRAGE ON THE BACKGROUND OF TYPE 2 DIABETES
Viktor Golubev?, Galyna Ushakova?, Uliana Suvarian?, Volodymyr Zhilyuk®

!Dnipro State Medical University, Dnipro, Ukraine

2Qles Honchar Dnipro National University, Dnipro, Ukraine

ANALYSES OF AUTOPHAGIC ATG PROTEINS IN SUBSTANTIA NIGRA OF
PARKINSON’S DISEASE WITH AND WITHOUT DEMENTIA

Tetyana Duka, Victor Dukat and Anita Sidhu

Department of Biochemistry and Molecular & Cellular Biology,

The Georgetown University Medical Center, Washington, DC, USA

v-SYNUCLEIN SYNERGIZES WITH A-SYNUCLEIN TOXICITY IN
SYNUCLEINOPATHIES

Victor Dukat, Adam Oaks and Anita Sidhu

Department of Biochemistry and Molecular & Cellular Biology,

The Georgetown University Medical Center, Washington, DC, USA

THE ROLE OF ASTROCYTE-SPECIFIC PROTEINS IN SYNAPTIC PLASTICITY
Illia Obolonskiy, Tetiana Shcherbyna, Galyna Ushakova
Oles Honchar Dnipro National University, Dnipro, Ukraine

POSTER SESSION 2: MEDICAL BIOCHEMISTRY AND PHYSIOLOGY

SOLUBLE FIBRIN MONOMER COMPLEXES AS A PROGNOSTIC SEROLOGICAL
MARKER OF HYPERCOAGULABILITY IN PATIENTS WITH CARDIO- OR
CEREBROVASCULAR DISEASE

Tetiana Halenova, Oleksandra Kostiuk

Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

INFORMATIVE BIOCHEMICAL PARAMETERS OF OXIDATIVE STRESS IN LIVER
HOMOGENATES UNDER THE INFLUENCE OF YTTRIUM GADOLINIUM
ORTHOVANADATE NANOPARTICLES

Oksana Nakonechna, Svitlana Denysenko, Irina Vasylyeva

Kharkiv National Medical University, Kharkiv, Ukraine

DYSFUNCTION OF FIBRINOLYTIC SYSTEM IN POST-COVID-19 PERIOD
Nataliia Raksha!, Daryna Krenytska!, Vitalii Karbovskyy?

Taras Shevchenko National University of Kyiv, Kyiv, Ukraine;

2L imited liability company Biopharma-Plasma, Bila Tserkva, Kyiv region, Ukraine

COMPARISON OF THE INFLUENCE OF EUTHIREOSIS AND HYPOTHIREOSIS ON
THE FORMATION OF POST-STRESS BEHAVIOR IN RATS OF DIFFERENT AGES
Yaroslav Voychenko, Oleksandr Rodynskyi

Dnipro State Medical University, Dnipro, Ukraine
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ANTIOXIDANT PROPERTIES OF PEPTIDES, DERIVED FROM COMMON BEAN
(PHASEOLUS VULGARIS) HUSK HYDROLYSATE

Serhii Shchypanskyi, Olexiy Savchuk

ESC “Institute of Biology and Medicine” of Taras Shevchenko National University of Kyiv,
Kyiv, Ukraine

SERUM MARKERS OF LIVER FIBROSIS IN PATIENTS WITH CHRONIC
HEPATITIS ASSOCIATED WITH VIRUS C

Volodymyr Didenko, Inna Klenina, Oksana Tatarchuk, Oksana Petishko

State University "Institute of Gastroenterology of the National Academy of Sciences of
Ukraine", Dnipro, Ukraine

STUDY OF PLASMINOGEN PROCESSING ON MEMBRANES AND IN LYSATES
OF PLATELETS USING ANTIBODIES TO KRINGLES K 1-3 AND K 5

Lada Kapustianenko, Olena Yusova, Artem Tykhomyrov

Palladin Institute of Biochemistry of NASU, Kyiv, Ukraine

THE FUNCTIONAL STATUS OF THE LIVER OF RATS IN THE MODEL OF
STREPTOZOCIN-INDUCED TYPE 2 DIABETES WITH HEMORRHAGE
Olga Dyomshyna!, Lyudmyla Uldyakova®, Volodymyr Zhyliuk?

10les Honchar Dnipro National University, Dnipro,

2 Dnipro State Medical University, Dnipro, Ukraine

SOME ASPECTS OF LIVER AGEING AND THE PREVENTIVE EFFECT OF HUMIC
SUBSTANCES

Olga Dyomshyna!, Galyna Ushakova?, Lilia Stepchenko?
10les Honchar Dnipro National University, Dnipro, Ukraine,
2Dnipro State Agrarian-Economic University, Dnipro, Ukraine

MITOCHONDRIAL DYSFUNCTIONS IN THE IMPLEMENTATION OF LIVER
DISEASES

Yehor Hlyebov, Tetiana Shcherbyna, Olga Dyomshyna

Oles Honchar Dnipro National University, Dnipro, Ukraine

RESISTANCE OF LIVER ENZYMES TO STRESS FACTORS
Hanna Krynytska, Olga Dyomshyna
Oles Honchar Dnipro National University, Dnipro, Ukraine

GENDER FEATURES OF CARDIOVASCULAR SYSTEM
BIOCHEMICAL HOMEOSTASIS

Marina Gorila

Oles Honchar Dnipro National University, Dnipro, Ukraine

THE ROLE OF FIBROBLAST GROWTH FACTOR-21 IN THE DEVELOPMENT OF
METABOLIC DISORDERS

Lidia Mosiychuk, Oksana Tatarchuk, Inna Klenina, Elena Shevtsova, Oksana Petishko

State University "Institute of Gastroenterology of the National Academy of Sciences of
Ukraine", Dnipro, Ukraine
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EFFECT OF PEPTIDES DERIVED FROM POMEGRANATE PEEL ON THE
GELATINOLYTIC ACTIVITY OF INTESTINAL TISSUES OF RATS WITH
EXPERIMENTAL OBESITY

Oleksii Savchuk, Halenova Tetiana

Educational and Scientific Center «Institute of Biology and Medicine» of Taras Shevchenko
National University of Kyiv

INDICATORS OF THE HEMOSTASIS SYSTEM IN PATIENTS

WITH METABOLIC-ASSOCIATED STEATOTIC LIVER DISEASE WITH AN
IMMUNE RESPONSE BEFORE SARS-COV-2

Volodymyr Didenko, Inna Klenina Oksana Tatarchuk, Hennadii Bocharov, Oksana Petishko,
Katherine Ruban

State Institution “Institute of Gastroenterology of the National Academy of Medical Sciences of
Ukraine”, Dnipro, Ukraine

ASSESSMENT OF THE INTESTINAL MICROFLORA IN RATS UNDER MODELING
OF TOXIC LIVER INJURY AND ITS CORRECTION

Volodymyr Didenko, Oleksii Halinskyi, InnaKlenina Oksana Tatarchuk, Nataliia Vishnarevska
State Institution “Institute of Gastroenterology of the National Academy of Medical Sciences of
Ukraine”, Dnipro, Ukraine

FIXATION OF THE STRUCTURE OF CALIX[4]JARENE COMPOUNDS ENHANCES
THEIR ANTIFIBRINOLYTIC EFFECT

Olena Yusova, Dmytro Ahishev, Anna Selikhova, Serhiy Cherenok

Palladin Institute of Biochemistry of the National Academy of Sciences of Ukraine, Kyiv,
Ukraine

PERIODIC ACTIVITY OF GASTRODUODENAL ZONE AND PROTECTIVE
COMPONENTS OF GASTRIC MUCOSA IN MODELING DEPRESSION IN RATS
Hryhorii Kandyba, Olena Khomenko

Oles Honchar Dnipro National University, Dnipro, Ukraine

NOVEL APPROACHES IN DIAGNOSING OF VARIOUS HUMAN DISEASES
THROUGH IMMUNE REACTIONS

Vitalina Demshevska, Olena Skoryk

Oles Honchar Dnipro National University, Dnipro, Ukraine

MONITORING THE SPREAD OF SYPHILIS AMONG BLOOD DONORS AND ITS
COMPONENTS IN THE KIROVOGRAD REGION AND M. KROPYVNYTSKY
Alina Malyuga, Galyna Ushakova

Oles Honchar Dnipro National University, Dnipro, Ukraine

MEMBRANE POTENTIAL AND CANCER PROGRESS

Olena Skoryk
Oles Honchar Dnipro National University, Dnipro, Ukraine
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FUNCTIONAL INDICATORS OF KIDNEY FUNCTION IN RATS UNDER
CONDITIONS OF PROLONGED HYPERGLYCEMIA AND INTRACEREBRAL
HEMORRHAGE

Artem Semenko?, Yevhenii Murdasov?, Galyna Ushakova?, Volodymyr Zhyliuk®

10les Honchar Dnipro National University, Dnipro, Ukraine; ?Université Catholique de Louvain,
Brussels, Belgium; *Dnipro State Medical University, Dnipro, Ukraine

FEATURES OF OVARIAN FUNCTION

UNDER CONDITIONS OF EXPERIMENTAL HYPERGLYCEMIA
Olena Vynogradova-Anik?, Valentina Sribna?, Kateryna Tarasova’,

Ihor Karvatskyi?, Taras Blashkiv?

1 0.0.Bogomolets National Medical University, Kyiv, Ukraine
2Bogomoletz Institute of Physiology NAS of Ukraine, Kyiv, Ukraine

THE IMPECT OF DEXTRAN-POLYACRYLAMIDE POLYMERS ON REGULATED
CELL DEATH OF ENTEROCYTES IN MICE

Alina Lytvynenko

Bogomoletz Institute of Physiology, NAS of Ukraine

THE INFLUENCE OF CALCITRIOL ON THE LEVEL OF VISFATIN IN THE HEART
OF RATS WITH EXPERIMENTAL OBESITY
Roman Ostrenyuk, Olena Bobetska, Nataliia Zaichko

National Pirogov Memorial Medical University, Vinnytsya, Ukraine

EFFECT OF SULFIDE METABOLISM MODULATORS ON THE LEVEL OF BRAIN-
DERIVED NEUROTROPHIC FACTOR AND ENDOGLIN IN EXPERIMENTAL
OBESITY

Nataliia Zaichko, Vitalii Blazhchenko, Olena Shtatko, Olena Strutynska, Denys Filchukov
National Pirogov Memorial Medical University,Vinnytsya, Ukraine

THE EFFECT OF CAFFEINE ON THE INDICATORS OF ECHOCARDIOGRAPHY IN
DOXORUBICIN-INDUCED CARDIOMYOPATHY

Viktoria Mukvych?, Olena Severynovska?

!Dnipro State Academy of Physical Culture and Sports, Dnipro, Ukraine

2QOles Honchar Dnipro National University, Dnipro, Ukraine

ABOUT FEATURES VITAMIN D3 DRUGS USE IN THE TREATMENT OF VIRAL
INFECTIONS

Natalia Krisanova

Zaporizhzhia State Medical and Pharmaceutical University, Ukraine

STATUS OF THE GLUTATHIONE SYSTEM IN RATS INJURED WITH 1,2-
DIMETHYLHYDRAZINE ON THE BACKGROUND OF EXTRACORPORAL
DETOXIFICATION

Oksana Kachur, Ludmila Fira

Ivan Horbachevsky Ternopil National Medical University of the Ministry of Health of Ukraine,
Ternopil, Ukraine
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OXIDATIVE STRESS BIOMARKERS AND THE PROTEINASE SYSTEM IN RATS
UNDER THE CONDITIONS OF HYPOCHLORIDE VAPOR ACTION

Olga Abraimova, Olga Netronina, Tatyana Gergel, Hanna Maslak

Dnipro State Medical University, Dnipro, Ukraine

THE INFLUENCE OF THE HYDROGEN SULPHIDE MODULATOR ON THE
FUNCTIONAL AND METABOLIC STATE OF THE ORGAN OF VISION IN ANIMALS
UNDER THE CONDITIONS OF ADRENALINE-INDUCED GLAUCOMA

Iryna Mikheytseva, Serhii Kolomiychuk, Tetyana Siroshtanenko,

Mayar Alobisi, Natalya Storozhuk, Maksym Kuznetsov

Filatov Institute of Eye Diseases and Tissue Therapy, Odesa, Ukraine

PROTEIN DIGESTION IN PATIENTS WITH COMBINED DISEASES OF THE
STOMACH AND HEPATOBILIARY SYSTEM

Lyudmila Skubitska, Olena Severynovska, Tetiana Popova

Dnipro State Medical University, Oles Honchar Dnipro National University, Dnipro, Ukraine

ASSESSMENT OF THE EFFECTIVENESS OF NANOLIPOSOMES LOADED WITH
miR143 FOR THERAPY OF NON-INVASIVE HUMAN BLADDER CANCER IN VITRO
Rustam Kurbanov, Yuliia Kozyr, Kateryna Kot, Yurii Kot

V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

ASSESSMENT OF THE ABILITY OF HUMAN BONE MARROW MESENCHYMAL
STEM CELLS FOR OSTEOGENIC DIFFERENTIATION AFTER ENCAPSULATION
IN ALGINATE MICROSPHERES

Lasko Maria®, Trufanova Natalia?, Petrenko Oleksandr?, Kateryna Kot!, Yurii Kot?

V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

2The Institute for Problems of Cryobiology and Cryomedicine, Kharkiv, Ukraine

ASSESSMENT OF THE ABILITY OF miR24 AND miR101-LOADED
NANOLIPOSOMES FOR CYTOPROTECTION AFTER CEREBRAL
ISCHEMIA/REPERFUSION IN VITRO

Liwei Fan, Oleksandr Shvedov, Kateryna Kot, Yurii Kot

V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

POSTER SESSION 3: VETERINARY BIOCHEMISTRY AND PHYSIOLOGY

THE INFLUENCE OF PROTEIN FEEDING ON THE DEVELOPMENT OF BEE
COLONIES DURING THE SPRING BUILD UP PERIOD

Oleksandr Mishchenko?, Olesya Lytvynenko!, Gennadiy Bodnarchuk?, Leonid Romanenko?,
Dmytro Kryvoruchko?, Kristin Afaral

National Scientific Centre «Institute of beekeeping named after P.1. Prokopovich

National University of Life and Environmental Sciences of Ukraine

PATHOPHYSIOLOGY AND MORFOLOGICAL FEATURES OF THE CHANGES OF
THE MAMMARY GLAND IN MALIGNANT NEGOTIATIONS IN CATS AND DOGS
Hanna Reshetnik, Olena Khomenko

Oles Honchar Dnipro National University, Dnipro, Ukraine
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THE COMPOSITION OF PROTEINS IN BLOOD SERUM OF RATS BY INFLUENCE
OF XENOBIOTICS

Ihor Kalinin!, Victor Tomchuk?, Vasyl Grubinko?, Yuriy Prylutskyy®

!National University of Life and Environmental Science of Ukraine, Kyiv, Ukraine.

2Ternopil Volodymyr Hnatiuk National Pedagogical University, Ternopil, Ukraine

3Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

NUTRITIONAL EFFECTS OF CALCIUM AND PHOSPHORUS ON THE
DEVELOPMENT OF IONISED HYPERCALCAEMIA IN CATS WITH CHRONIC
KIDNEY DISEASE

Mykhailo Umanets, Valerii Tsvilikhovskyi

National University of Bioresources and Nature Management of Ukraine, Kyiv, Ukraine

POSTER SESSION 4: ENVIRONMENTAL BIOCHEMISTRY

“GREEN” SYNTHESIS, CHARACTERIZATION, AND ANTIBACTERIAL EFFECT OF
SILVER NANOPARTICLES DERIVED FROM CHAENOMELES JAPONICA LEAF
EXTRACT

Nina Khromykh

Oles Honchar Dnipro National University, Dnipro, Ukraine

CHLOROPHYLL STASTUS OF TOBACCO PLANTS, OBTAINED THROUGH CELL
SELECTION WITH HEAVY METHAL IONS

Larysa Bronnikoval?, Oksana Bondarenko?, Irina Zaitseval

10les Honchar Dnipro National University, Dnipro, Ukraine;

2Institute of Plant Physiology and Genetics, National Academy of Sciences of Ukraine

CORRELATION BETWEEN THE EFFECT OF TEMPERATURE AND AMMONIUM
CONTENT WITH THE SUPPORT OF CHLORELLA VULGARIS

Halyna Chvaliuk, Vasyl Hrubinko

Ternopil Volodymyr Hnatiuk National Pedagogical University, Ternopil, Ukraine

BIOCHEMICAL FEATURES OF GESNERIACEAE DUMORT
Iryna Domnytska
Oles Honchar Dnipro National University, Dnipro, Ukraine

19



TE3U
YcHi fonosiai
(32 XpOHOJIOTTYHUM MOPSIKOM)

ABSTRACTS
Oral presentations
(in chronological order)

20



MJIEHAPHA CECIA 1. HEUPOBIOJIOI'IS
PLENARY SESSION 1. NEUROBIOLOGY

THE EFFECTS OF BLOOD GLUTAMATE SCAVENGING BY PYRUVATE
ON LONG-TERM BEHAVIORAL PATTERNS AFTER ACUTE BRAIN
INJURY IN RATS

Dmitry Frank, Matthew Boyko, Alexander Zlotnik
Department of Anesthesiology and Critical Care, Soroka University Medical Center,
Faculty of Health Sciences, Ben-Gurion University of the Negev, Beer-Sheva, Israel.
frdimal6@gmail.com

Background and aim: Brain injuries—ischemic stroke, traumatic brain injury, etc.—
may cause substantial neurological disabilities and mental distress, including
depression, anxiety, social impairment, bipolar, eating, and addictive disorders. The
prevalence of these conditions after brain injury, though varying in different studies,
is usually high. The annual incidence of brain injuries is in the magnitude of millions,
making it a global health challenge.

Pathophysiology and the putative mechanisms of mental disorders are complex and
not fully understood. In the past decade, there has been increasing evidence that the
glutamatergic system plays a crucial role in the development of mental disorders,
primarily associated with impaired regulation of brain glutamate. Indeed, glutamate
levels have been shown to contribute to depression, anxiety, and social impairment
after stroke and traumatic brain injury. Consequently, therapeutic interventions with
the potential to decrease the systemic or brain levels of glutamate could offer
neuroprotective activity.

The major goal of this study is to evaluate the application of pyruvate for the
treatment of mental disorders related to the destruction of brain tissue using two rat
models: middle cerebral artery occlusion and traumatic brain injury. Specifically, we
focused on the evaluation of the therapeutic effects of pyruvate on depression and
anxiety resulting from stroke or traumatic brain injury. Also, we tried to shed light on
the mechanism of neuroprotective activity of pyruvate.

Methods: Two models were applied to induce brain injury-middle cerebral artery
occlusion for ischemic stroke and fluid—percussion traumatic brain injury for
traumatic brain injury. The behavioral pattern was assessed by the sucrose preference
test for depressive-like behavior and elevated plus maze, an open field test for
anxiety-like behavior. Glutamate levels were measured in plasma, cerebrospinal fluid
(CSF), and brain tissue by magnetic resonance spectroscopy (MRS).

Results: Oral administration of pyruvate significantly improves the neurological
status and depressive and anxiety-like behavior in injured animals. The therapeutic
effect of pyruvate is putatively attributed to a decrease in glutamate blood levels with
a subsequent decrease in glutamate concentrations in cerebrospinal fluid and brain
tissue.
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Conclusion: All in all, this work has demonstrated the neuroprotective potential of
glutamate scavenging by pyruvate. Thus, using pyruvate may open a new avenue for
preventing and treating post-stroke and post-TBI depression, as well as improving
social behavior. Clinical trials are warranted to confirm the therapeutic potential of
pyruvate in humans.

Keywords: Stroke, middle cerebral artery occlusion, traumatic brain injury, post-
stroke depression, anxiety, pyruvate, glutamate, blood-glutamate scavenging,
behavior

ANIMAL MODEL OF CHRONIC UNPREDICTABLE STRESS

A. Oleshko?, L. Myronets?, A. Zlotnik®, M. Boyka®
“Department of Biology and Methods of Teaching Biology, A. S. Makarenko Sumy
State Pedagogical University, 40002 Sumy, Ukraine;
bDepartment of Anesthesiology and Critical Care, Soroka Medical Center, Ben-
Gurion University of the Negev, Beer-Sheva, Israel
annaoleshko8567@gmail.com

Scientific Background: Depression is a common and important cause of morbidity,
and results in a significant economic burden. Recent evidence suggests that
psychiatric illnesses may be highly dangerous to the individual. In this study we
demonstrated a model of chronic unpredictable stress. We re confident that a reliable
animal model may help better understand the underlying mechanisms of depression
and may allow for future investigations of the studying therapeutic modalities.
Research Aims: Mental disorders such as depression and anxiety are difficult to
replicate in a laboratory animal. At the same time, no animal model is able to fully
mimic any mental illness, as these are characterized by specific disturbances in
functions that are absolutely unique to humans. However, a general approach is to
reproduce particular symptoms of mental diseases in laboratory animals or to develop
models to identify novel compounds as potential treatments.

Methods and Results: Rats were divided into 2 groups: group exposed to chronic
unpredictable stressors and control group. After induction of depression by 5 weeks of
chronic unpredictable stress, rats from the group exposed to chronic unpredictable
stressors. Rats were then subjected to sucrose preference and forced swim tests. The
animal model of chronic unpredictable stress consisted of the following stressors in
random order: grouped housing (six rats instead of three per cage for 18 h), placement
in a tilted cage (45° along the vertical axis for 3 h), food deprivation (18 h), water
deprivation and exposure to an empty water bottle immediately following a period of
acute water deprivation (18 h), placement in a soiled cage (300 ml of water spilled in
the bedding) for 8 h, continuous lighting and reversed light/dark cycle for 48 h per
week, and 5-min hot environment (40 °C). Rats were exposed to 2 of the 7 stressors
daily in a random order; one in the daytime and second at night for 5 sequential
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weeks. The sucrose preference data demonstrated that group exposed to chronic
unpredictable stressors exhibited depressive behaviors after five weeks of exposure to
the chronic unpredictable stress. The forced swimming test data demonstrated that rats
to which chronic unpredictable stress was applied had elevated immobility time
compared to the 30 rats in the control group.
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Conclusion: Animal models are an important tool for investigating the mechanisms
underlying various diseases, for testing new strategies and methods of treatment, and
to evaluate the potential efficacy of therapeutic interventions. Thus, valid animal
models of model chronic unpredictable stress can have significant implications
allowing further investigations of the pathophysiology and treatment of this disorder.

REVEALING THE NEUROPROTECTIVE POTENTIAL OF METFORMIN
USING A MOUSE MODEL OF PRION DISEASE

Dmytro Shepilov!?, Edward C Harding!, Galyna Skibo?, and Florian T
Merkle!

Instutute of Metabolic Science, University of Cambridge, Cambridge, UK
2Department of Cytology, Bogomoletz Institute of Physiology, NAS of Ukraine,
Kyiv, Ukraine
ds2096 @medschl.cam.ac.uk

Background and Aim. Prion diseases, or transmissible spongiform
encephalopathies, are neurodegenerative disorders of infectious origin, yet their
pathogenesis remains poorly understood. Prions are protein-based contagious
agents that cause chronic neurodegenerative conditions in humans and animals by
inducing the pathological conversion of the PrP protein. Structural brain changes
observed in prion diseases, such as neuroinflammation, endoplasmic reticulum
(ER) stress, and synaptic dysfunction, are common across neurodegenerative
conditions and can serve as useful markers for evaluating the neuroprotective
properties of various compounds. One promising approach for the treatment and
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prevention of neurodegeneration is the repurposing of antidiabetic drugs. For
instance, semaglutide (Ozempic) is currently in clinical trials for Alzheimer’s
disease. Other antidiabetic medications, such as metformin and pioglitazone, also
show neuroprotective potential by reducing systemic inflammation and insulin
resistance, although their effects on the brain require further investigation. Here,
we aimed to identify the morphological markers of brain pathology in prion-
infected mice and evaluate the efficacy of the widely used antidiabetic drug
metformin in alleviating these pathological features.

Methods. To evaluate prion disease progression in the brain and identify the
most representative histological markers, we injected Rocky Mountain Laboratory
RML scrapie-contained brain homogenate into the cerebral cortex of 8-week-old
male C57BL/6J mice. After 12 weeks (RML scrapie 12 wks) or 20 weeks (RML
scrapie 20 wks), the animals were anesthetised, and their brains were collected and
fixed. Hippocampal coronal sections were prepared for H&E staining and
immunohistochemistry (using NeuN, p-PERK, GFAP, and Ibal markers). Mice
injected with normal brain homogenate served as the control group (NBH 20 wks).

In the second series of experiments, all mice were inoculated with RML
scrapie prions, and some were treated with either drinking water (vehicle, RML
VEH) or metformin hydrochloride (250 mg/kg/day) in drinking water (RML
MET). Histological analysis of their hippocampi was conducted as previously
described, using the pre-selected morphological markers of prion disease.

Results. We demonstrated that by the 12" week of prion disease, moderate
ER stress in neurons and reactive astrogliosis developed in the CAl area of the
hippocampus in mice, as indicated by a significant increase in the integrated density
of p-PERK and GFAP markers, respectively. At this time point, no changes were
observed in microglial activation, pyramidal neuron density, or spongiform
degeneration. By the 20" week, however, there was a pronounced increase in both
neuronal ER stress and astroglial activation in the hippocampus. Additionally, we
observed increased microglial density, larger microglial soma size, and altered Ibal*
cell circularity. The higher density of brain vacuoles in the hippocampus of RML
scrapie 20 wks mice, compared to the NBH 20 wks group, indicated spongiform
degeneration. Statistically significant neuron loss was also detected in the RML
scrapie 20 wks group.

We found that metformin treatment significantly reduced the integrated
density of GFAP™ astrocytes in the hippocampal CAL area of mice with prion
disease, as well as decreased the soma area and circularity of lbal® microglia,
suggesting that this antidiabetic drug may target glial cells. Additionally,
metformin administration lowered the integrated density of p-PERK in CAl
pyramidal neurons of the RML MET group.

Conclusions. Metformin may have neuroprotective effects in prion disease
by reducing reactive activation of glia and alleviating neuronal ER stress.

24



JOCJIKEHHS PO3HOJLTY Ca2+-3AJIEKHOIO
BEYJIOBYBAHHS I'MTOKAJIBIINHA V HEMPOHAX I'ITOKAMITY

Ounexcanapa ®exvenko, bopuc Ouaigipos, Ilasiao binan
Inemumym ¢hizionoeii im. bocomonvys HAH Ykpainu, Kuis, Yxpaina
Incmumym 6ioopeaniunoi ximii [lonvcokoi Akademii Hayx, Ilo3nans, [lonvwa
oleksandra.fedchenko@biph.kiev.ua

INVESTIGATION OF THE DISTRIBUTION OF Ca2+-DEPENDENT HIPPOCALCIN
INSERTION

Oleksandra Fedchenko, Boris Olifirov, Pavlo Bilan
Bogomolets Institute of Physiology, National Academy of Sciences of Ukraine, Kyiv, Ukraine
Institute of Bioorganic Chemistry, Polish Academy of Sciences, Poznan, Poland

The objective of the study was to identify the translocation zones of the neuronal calcium sensor
HPCA during the induction of NMDAR-dependent long-term depression. The results indicated
high levels of insertion in areas in close proximity to the postsynaptic density (PSD) and in
hippocampal neuronal shafts, which suggests a potential involvement of HPCA in the
mechanism of NMDAR-dependent long-term depression.

OOrpyHTyBanHsl Ta MeTa: DopmMyBaHHS HEMPOHHMX JAHIIOTIB 1]l YaC PO3BUTKY
MO3KY, a TaKOX 1X MOJu(DIKaIis M Yac TaKMX MPOLECIB, IK HaBYaHHS, 3a0yBaHHS
Ta MaM'siTh, 3aJCKHUTh B TUIACTUYHOCTI 30y/HKYBaJdbHUX CHHArCiB. HaitbOinbmr
JOCIIKEHUMU  (pOpMaMHM  CHHANTUYHOI  TUIACTUYHOCTI €  JIOBrOTpUBAJIC
notenitoBands (LTP) 1 nosrorpuBana genpecis (LTD). O6uasi  dopmu
CHUHAIITUYHOI ITUJIACTUYHOCTI IHIIIIOIOThCS akKTHBaliero N-metui-D-acrmapraTHux
peuentopiB  (NMDARSs), mo mnpusBoguth 10 30utbmieHHs Bmicty Ca?t vy
JEHAPUTHUX IIUIIKAX HEHPOHY, IO IHIIIIOE MPOIECH MIAacTUYHOCTI. CHHANTUYHA
IUTACTUYHICTh BU3HAUYAETHCS 3MiHOIO KimbkocTi AMPA (o-amiHo-3-Timpokcu-5-
MeTUI-4-130KCa30JIMPONIOHOBOI KHCIIOTH, AMPAR) peuenTopin Ha
NOCTCUHANTUYHIM MeMOpaHi. OIHUM 3 BaKJIUBUX OUIKIB, SIKUH OMOCEPEAKOBAHO
B3aemozie 3 AMPAR 1 perymtoe ix KuUlbKICTh y cuHarci, € PSD-95. Ilicns
ctumyiianii NMDA, AMPAR audynayrots B ennouutapsi 3ouu (EZ), micis yoro
B11I0yBa€eThCsl KiIaTpUH-onocepenkopanuit enpouuto3 AMPAR 1 sk Hacminok,
LTD. Knarpun-onocepeakoBanuii eHaouuto3 (CME) € 0CHOBHUM eHAOIMTapHUM
IUISIXOM Y KIITHHAX CCAaBIIIB, IO BIJIMOBIIA€ 3a MOTJIWHAHHS TpaHCMEMOpPaHHHUX
peteriropiB. KirowoBuMm mimigom mo iHimiroe CME 1 skum 36arauena EZ, €
dochatuaun iHozuton (4,5)-6ichochar (PIP2). TimmokanmpiiuH - 11e Kabllid-
3B'SI3yIOUN 010K, 110 HAJEKHUTh JI0 CIMEHWCTBAa HEMPOHHUX KaJbI[IEBUX CEHCOPIB
(NCS), sixuit excpecyeTbcs B TOJIOBHOMY MO3KY, 30KpeMa B HelpoHax TiloKamiry.
EF-hand MoTuBHM Oinky pearyioThb Ha 3MIHM pIBHA BHYTPIIIHHOKJIITUHHOTO
kaibilito (Ca?"), nmpueanyrouun nBa artomu Ca?'. Ile npuszBoauTh 10 3MIHU
KoH(opmarlii Ta MipiCTOUIIOBAHHS OUIKY, J03BOJIAIOYH HOTO 0OOPOTHY acoliialiiio
3 MeMOpaHow Yy BianoBiAr Ha curHamu Ca 2+ byno mnokazaHo BHCOKY
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copigeHictb (K ¢ 50 M) rimokansiuna 3 PIP2 y mnepmealinizoBaHii
meMOpani[O’Callaghan , 2005].

[Tonpu BaxmuBicte MammHepii NMDAR-3anexnoi LTD, Mano BuB4eHi
mexanizmu Ca(2+)-3anexxnoro engountoly AMPAR. Bucoka adinHicTb 10 10HIB
KaJIBIII0 Ta 3/aTHICTh JI0 MOCTYTOBOTO HAKOMUYEHHS B TUIa3MaTUYHIA MeMOpaHi y
BIJIMOBIIb HA CHHANTHYHY aKTHUBHICTh POOWUTH TINMOKAJIBIIMH TOTCHIIIHHIM
KaHIuIaToM Ha poib ceHcopa Ca2+ B mpomeci iHmykmii LTD. PoGora Oyna
30cepe/KeHa Ha BCTaHOBJIeHHI 30H TpaHcnokaiii HPCA npu inayknii NMDAR -
3aJIC)KHOI IOBrOTPHUBAJIOT IeTIpecii.

Metoau: MopelnbHOI0 CUCTEMOIO B poOOTI Oylia MEepBUHHA KYJIbTypa HEHpPOHIB
rinokamny 1mypa (moctHatadbHuii aAeHb 0-1). Heliponu rinokammy Oyiu
KoTpaHcdikoBaHi miaazMigami, 1mo HecyTb reid HPCA-EYFP 1 PSD95-tagRFP Ha
14 nens y kynbTypi 3a gonomororo peareHty L2000. Inaykiiss NMDAR -3anexHoi
LTD nocsiranacst METOJOM XIMIYHOI CTUMYJIALIL 32 JomoMoro po3unny NMDA
(15 MM). CkisiHMII MIKpOENEKTPOJ, PO3MIMICHUN Haja BIAPOCTKAMH KJIITHHH,
3a0e31e4yBaB JIOKAJIbHE BUBUIBHEHHS PO3YMHY 3a PI3HHUMH NpOTOKOIaMu (Bia 15
n0 60 cek). EmidayopeclieHTHY MIKPOCKOII0 BUKOHYBald 3 BUKOPUCTAHHSIM
oOJlafHaHHs  JUIsl  OJHOYACHMX  €JIEKTPO(i310JIOTIYHUX  JOCIIKeHb  Ta
(bayopeclieHTHO1 Bizyasizallii, M0 BKJIOYAaB YCTaHOBKY Ha OCHOBI MIKPOCKOTNA
Olympus 1X-71 (Olympus, SmoHis), siki 00’ eqHani 3 cuctemMamu Bizyamizariii TILL
Photonics (TILL Photonix, Hime4yunna), 3'emnani 3 migcummoBadamu EPC-10/2
(HEKA, Himeuunna) ta mikpomaninyisitopamu (HEKA, Himeuuwna). Ananis
OTpUMaHUX  300pak€Hb  MPOBOJUBCS 3  BUKOPUCTAHHSM  IPOTPaAMHOTO
3a0e3neuenHs napari (0.4.19) ta y Python.

Pesynbratu: B xoxi pobotu npoaemonctpoBano nepemimienHs Oumky HPCA B
MEBHI JUISTHKK B MPOCTOPOBO oOMexeHux perioHax(ROI) nelipoHHHX BIAPOCTKIB
BCcix kmiTuH (n=7) npu 1Haykmii NMDAR-3anexHoi AOBroTpuBasioi Aempecii.
['pyniu ROI Oyrno po3copToBaHO B 3aJI€KHOCTI BiJl O€3MocepeIHbOi OJIM3bKOCTI 10
PSD-95, Takum umHOM BHIUIEHO Tpu Tpymu: Beepeauni PSD-95 (PSD),
HaBkpyru(oreol) Ta y guisHkax BigpocTkiB(shaft). IlpoananizyBaBmm 3miHU
dbayopecueniii HPCA (B AF/Fo) B rpymax ROI Oyio BigMIY€HO pO3MOJLT JaHUX
Ha 1Bl koMrnoHeHTH (BIC = 2) mo cnoHykano po3AUIMTH J1aHl Ha MIATPYNU B
3aJIEKHOCTI BIJl IHTEHCUBHOCTI BiANOBIAl miJ yac npukiagandas NMDA (rpymnu 3
BHUCOKOIO Ta HU3BKOIO BIAMOBIIIO, BIAMOBIAHO). Byno mokazaHo, mo y 30H1
HaBkpyru PSD Tta y BigpocTkax (rpyma 3 Bucokow BignoBigaw), HPCA wmae
CYyTTEBY 3MIHY ¢uyopectieHnii mo BigHomieHHO 10 ROI Bcepemuni PSD
(p<0.0001).

BucHoBku: PesynpraTom pobGoTu Oyino mudepeHIiiioBaHO TpU TUIH PETIOHIB
BOY/IOBYBAaHHSI:BCEPEANHI Ta HABKPYTH AUISTHKA TMOCTCHHANTHYHOI IMUTBHOCTI
(PSD) Ta y BigpocTkax HeilpoHy. BusiBieHa HEpIBHOMIPHICTh IHTEHCHUBHOCTI
(BUCOKa Ta HU3bKA IHTEHCUBHICTh BOYJIOBYBaHHS) Y BIAMOBIAL HAa poTokon LTD,
MoOxe OyTu 3ymoBieHa po3noauioM PIP2 Ta iHmux docdomniniais. TakuM 4uHOM,
HasBHICTh PIP2 (saxuM 37e0171bIIOr0 HacHYE€HA EHJOIMTAapHA 30HA) Yy CKJaIl
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MeMOpaH Moke OyTH JOAaTKOBUM YMHHUKOM, SIKMU IJBUINY€E PIBEHb 1HTErparli.
[Tpunmymieno, mo BHCOKI piBHI BOyIOBYBaHHS y AUIAHKM ToOmm3y PSD Tta y
BIIPOCTKAX, HAIITOBXYIOTh Ha WHMOBIpHe 3amyueHHs HPCA no wmexanizmy
NMDAR-3anexHoi JOBroTpuBaioi aqenpecii.

MICRORNAS IN SPINAL CORD INJURY: EMERGING THERAPEUTIC
TARGETS OR DIAGNOSTIC MARKERS?

Nataliya Romanyuk?, Ilvan Arzhanov!?, Kristyna Sintakova'?, Lukas
Valihrach®, Ruslan Klassen#
!Department of Neuroregeneration, Institute of Experimental Medicine of the
Czech Academy of Sciences, Prague, Czech Republic
2Second faculty of Medicine, Charles University, Prague, Czech Republic
Laboratory of Gene Expression, Institute of Biotechnology of the Czech Academy
of Sciences - BIOCEV, Vestec, Czech Republic
“Department of Biochemistry and Microbiology, Faculty of Food and Biochemical
Technology, University of Chemistry and Technology, Prague, Czech Republic

Spinal cord injury (SCI) triggers a cascade of pathophysiological events that are
tightly regulated by the expression of specific genes. Recent studies have
highlighted the dysregulation of microRNAs (miRNAs)—short non-coding RNAS
that modulate protein expression by targeting mRNA—following SCI. This has
generated significant interest in miRNAs, both as potential therapeutic targets and
as diagnostic markers for assessing injury severity.

To understand the mechanisms driving gene alterations after SCI, we investigated
the temporal expression of mMiRNAs and mRNAs in the nervous tissue of rats. Our
goal is to validate the most promising miRNA-mRNA regulatory networks both in
vitro and in vivo using a combination of RNA, protein, and functional analysis
tools to assess the biological relevance of our findings.

We conducted a complex multi-omics analysis during the acute phase of spinal
cord injury in rats. Computational deconvolution allowed us to describe cell
populations, along with their representation and dynamic changes during the acute
injury phase. We further focused on the role of miR-20a in nervous tissue
regeneration. In vitro experiments on cell cultures and organotypic spinal cord
slices demonstrated that inhibiting miR-20a promotes neuroregeneration.

Additionally, using miRNA sequencing, we analyzed approximately 200 plasma
samples from SCI patients and healthy volunteers. Our analysis identified around
100 differentially expressed miRNAs. We selected candidate miRNAs and
confirmed that their dysregulation is closely associated with SCI.

This study will provide key insights into the role of specific miRNAS in nervous
tissue repair and regeneration, potentially contributing to the enhancement of
current therapeutic strategies for SCI.
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THE ROLE OF MIR-20A IN THE NERVOUS TISSUE INJURY

Ivan Arzhanov!?, Ruslan Klassen®# Lukas Valihrach? Nataliya Romanyuk!
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Spinal cord injury (SCI) is a devastating condition characterized by neural cell
death and disruption of conduction pathways, leading to the loss of motor and
sensory functions. A hallmark of SCI is the dysregulation of genes and
microRNAs (miRNAs), particularly during the secondary injury phase. This phase
is marked by complex biochemical cascades, including the overproduction of free
radicals, lipid peroxidation, and immune-mediated neurotoxicity, which further
contribute to tissue damage and functional loss. The early pathophysiological
processes following SCI involve the generation of reactive oxygen species (ROS)
and reactive nitrogen species (RNS), causing oxidative and nitrative damage to
lipids, proteins, and nucleic acids. In addition to neuronal membrane lysis, ROS
and RNS disrupt the cytoskeleton and organelles, exacerbating mitochondrial
dysfunction and triggering intracellular calcium overload. This activates proteases
that degrade cytoskeletal proteins, leading to irreversible damage to central
nervous tissue.

In our previous studies, we observed a significant upregulation of miR-20a
expression in SCI models, which persisted for at least one week post-trauma. MiR-
20a targets numerous proteins involved in nervous tissue regeneration. Using in
vitro oxidative stress (OS) model, we analyzed the effects of miR-20a inhibition on
the apoptotic processes occurring in human induced pluripotent stem cell derived
neural precursors (IMR 90). Downregulation of miR-20a under OS conditions
facilitated cellular recovery, with reduced expression of pro-apoptotic proteins
(Cytochrome C, Bax, Caspase-3) and increased levels of anti-apoptotic proteins
(Mcl-1, Bcel-XI). This modulation attenuated neural cell death under conditions of
OS. Our findings provide valuable insights into the molecular mechanisms
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underlying SCI pathophysiology and highlight potential therapeutic strategies to
mitigate neural damage and promote tissue recovery.

Supported by GACR 18-21942S and NU21-08-00286 and

OP JAK CZ.02.01.01/00/22_008/0004562.

BILIUB EJIEKTPOCTUMYJISIIIIL TA AJIb®A-MY3UKHU HA
KOT'HITUBHI ®YHKIIIi: MOPIBHAHHA ECEKTUBHOCTI
BUKOHAHHS 3ABJIAHBb HA 30POBY IIAM'SITH ¥ JIIOJEM, SAAKI
MMPOXXUBAIOTH Y IPUD®POHTOBIM 30HI

Anarodaiii lllkabapa, Anina 3sa0pesa, 'anuna Ymakosa, OJsieHa
CeBepUHOBCHKA
Jninpoecvkuii nayionanvHul yuieepcumem imeni Onecs [ onuapa,
/ninpo, Ykpaina
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EFFECTS OF ELECTRICAL STIMULATION AND ALPHA MUSIC ON COGNITIVE
FUNCTIONS: A COMPARISON OF THE PERFORMANCE OF TASKS ON VISUAL
MEMORY IN PEOPLE LIVING IN THE FRONTLINE ZONE

Anatoliy Shkabara, Alyna Zjabreva, Galyna Ushakova, Olena Severynovska
Oles Honchar Dnipro National University, Dnipro, Ukraine

In the context of full-scale war, studying the relationship between neurophysiological
processes and cognitive performance provides a unique opportunity to understand how extreme
stressors affect brain activity and the ability to perform cognitive tasks. The value of the obtained
data also lies in the fact that alpha stimulation and electrical stimulation are affordable and
relatively simple methods that can be effectively applied even in field conditions to restore and
improve cognitive functions.

AxmyanvHicms: YKpaiHLl, SKI XKUBYTh y HPUPPOHTOBUX 30HAX  IIOAHS
nepeOyBaOTh i BIUIMBOM XPOHIYHOTO CTpECy, IO CYTTEBO BILJIMBAE Ha
KOHIIGHTpAIlil0, yBaru Ta TaM sAThb. Bigomo, IO cTpec MOXKe 3HUKYBaTH
e(eKTUBHICTh KOTHITUBHUX (PYHKITIH, POOISYM JIIOAEH MEHII MPOIYKTUBHUMH 1
OUTbII Bpa3NMMBUMH. JItOOM 3 TOTIPIICHOI TaM'ATTIO 1 KOHIIEHTPAIIEI0 MaloTh
TPYJIHOIII B MOBCAKJACHHUX 3aBJIaHHSX, CTAIOTh MEHIN €(DEKTUBHUMH y BHUPIIICHHI
CKJIQJIHUX CHUTYaIlIH 1 MBUAKO BUCHAKYIOTHCS, 110 BILIMBAE HA SKICTh YKUTTI.

Tpaauiifini MeTOAM  BITHOBICHHS KOTHITUBHUX (YHKIH, Takl 5K
MEIUMKAMEHTO3Ha Teparisi Y¥ MCUXOJOTIYHI TPEHIHTH, MOXYTh HE 3aBXKIU OyTH
JIOCTYITHUMHU B yMOBax BiliHU. Yepe3 1ie € notpeda B HOBUX, O€3MEUYHHX Ta JIETKO
JOCTYITHHUX MIJIX0/IaX, K1 MOXYTh OYTH 3aCTOCOBaH1 y MOBCAKACHHOMY >KUTT1 200
B MOJIbOBUX yMOBax. MU BBa)KaeMo, 110 €JIEKTPOCTUMYJIALIS Ta aibha My3uKa €
NEPCHIEKTUBHUMHU METOJIaMU, OCKUIBKM BOHHM MOXYTh OYyTH BIPOBAKEH1 0Oe€3
0COOJMBUX 3yCHUITh Ta BUKOPUCTAHHSI CKJIaTHOTO 00MaaHaHHg. BoHu 31aTHI HagaTH
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HIBUJIKE MOJIETIIEHHS, I0MIOMAararoyu JII0IM B €KCTpeMalbHUX yMOBax 30epiratu
KOHIIGHTpAIlif0, MaM'siTh Ta IHIN BaXJIWBI KOTHITHBHI (DYHKI1, HEOOXITHI s
BIDKVMBAHHS Ta aJamnTartii.

Mamepianu ma memoou: EEI' mpoBonumnacs 3rigHo i3 cxemoro “10-20” mis
peecTpainii eIeKTpUuYHOi aKTHUBHOCTI MO3Ky. AHamiz EEI mo3BonuB mocmiantu
cnekTpanbHy miabHICT, TOTykHOCTI (CHIIT) y ambda- Oema, TeTa-miama3zoHax.
Y4acHUKY BUKOHYBAJI 3aBJaHHS Ha 30poBY mam'sith y mporpami Cognifit. [Tig gac
NEepIIOro BUKOHAHHS 3aBJaHHS (IKCyBajdu pe3yJNbTATUBHICTh Ta PEECTPYBAIU
EEI'. Ilicns 3aBepIiieHHsS TPOBOJMINA €ICKTPOCTUMYIIAIIIO YIIPOJAOBXK 15 XBUIUH
MOCTIMHUM CTpPYMOM MOTYXHIicTi0 1 MA B Touri F4. Ilicia 4doro y4acHUKH
MOBTOPHO BUKOHYBAJIM 3aBJIaHHsS Ha 30poBy mam'ste B mporpami Cognifit. Ha
TPEThOMY €Talll YYacCHUKU CIyXajdu anb(a-My3uKy ynpoJoBx 10 XBWIMH Ta
BUKOHAHYBAJIM 3aBJIaHHS Ha 30pOBY Mam'sTh. Ha KOXXHOMY eTami JOCIHIIKEHHS
¢ikcyBany MOKa3HUKU Pe3yJbTaTUBHOCTI BUKOHAHHA 3aBJaHb Ha 30pOBY MaM'sITh
tanpoBoauau 3anuc EEI. B nonanemoMy BUKOPUCTANIM pPErpeciiHui aHam3 A
BUsBJICHHS B3aemo3B's3ky Mibk CHIII y EEIl-miama3oHax Ta mNOKa3HUKaMU
€(EeKTUBHOCTI 30pOBO1 IaM'ATI.

Pesynomamu: 1Tlin yac mnepmioro BUKOHAHHS KOTHITUBHOTO 3aBIaHHA Y
YOJIOBIKIB BIAMIYAJIA KOE(ILIEHT perpecii B MOTUIMYHUX Ta TIMSHUX 30HaX Ha
piBH1 0,6-0,7, 110 CBITYUTH OPO CEPEIHIO a00 MOMIPHO CHIIbHY 3aJI€KHICTh 3 MIXK
CHEeKTpaibHOIO  HIUIbHICTIO moTyxHocTi (CHIII) B  Oera-miama3zoni Ta
e(deKTUBHICTIO BUKOHAHHS 3aBhaHb. [licis enexkrpoctumydsiiii B Toukax F4, F§,
T6 Ta oKCcHUMITANLHUX IIISHKAX perpeciiiHi koediieHTH (iKCyBaluCh Ha PIBHI
cepenHix 3HaueHb. OTke, eIeKTpOCTUMYJIsIA y Toulll F4 mana nmomipHuit edext
Ha KOTHITHBHI ()yHKIIi MEPEBAKHO Y CTUMYJIbOBAHIM MUISHIN Ta Y MOTHJIMYHUX
perionax Mo3ky. Ilicma ambda-cTumymsiii crmocTepirajioch 3HAYHE 3POCTaHHS
Koe(illieHTIB perpecii B pi3HUX 00JacTAX MO3KYy, 0cobimBo B nuisHkax Fpl, Fp2,
Fpz - no 0,81. 3pocranHs kKoe(dilieHTIB B HUX 00JACTIX CBIAYUTH MPO TE, LIO
anb(ha-CTUMYJIALIS COpUsiia MiABUIIECHHIO aKTUBHOCTI (POHTAJIBHUX UISHOK,
BIJINOBIJIAJIbHUX 33 KOHTPOJb HaJ KOTHITUBHUMHU (yHKUisiMU. Lle, #iMOBipHO,
MOKpAIIWJIO KOTHITUBHI 3A10HOCTI, 30KpeMa yBary, mam'sTh 1 3JaTHICTb [0
BUKOHAHHS 3aB/IaHb.

V kiHOK mig yac nepioi cipodu 3anexHicTs Mixk CLLIT B Oera-miana3oni Ta
ehEeKTUBHICTIO BHKOHAHHS 3aBJaHb He cyTTeBa. [licms enexkTpo- Ta anbda-
CTUMYJIAIII 3HAYHOIO BIUIMBY Ha €QEKTUBHICT, BUKOHAHHS 3aBlaHb HE
CIIOCTEpIranocs, 1o MOXKE BKa3yBaTH Ha Te, IO >KIHKM MOXYTh MEHIIIOI0 MIipOI0
pearyBaTu Ha IIel TUT CTUMYJIAILIT y OeTa-aiana3oHi.

B anwda-gianazoni cnocrepiranu Aemio iHNIy kapTuhy. Ilig yac BUKOHAHHSA
3aBJIaHHS BIIEpIIE Ta MICJSA EJIEKTPOCTUMYJISIII Y YOJOBIKIB HE CIIOCTEPIranocs
cyrreBoro 3B’s3ky Mixk CIHIII Ta edexTuBHICTIO BUKOHAaHHS 3aBiaHb. llicis
anb(ha-CTUMYJIALIT 3HAYHO 3POCIU perpecruBHI KOSDIIIEHTH, OCOOIMBO B TIEPEIHIX
IUISTHKAX o 0,8, mo MoXe CBITUUTH TMPO TMOKpAIIEeHHS KOTHITUBHOI
€(heKTUBHOCTI.
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VY KIHOK MiJ Yac MEepIIoi CIpoOM Ta MICHS €JIeKTPOCTUMYJIALIT TaKoX He
cnocrepiraiock cyTtreBoro 3B’s3ky Mik CIIII Ta edexkTuBHICTIO BUKOHAHHS
3aBnanb. [licis anbda-cTumymsamii koedilieHTH 3HaYHO 3pociu B 1000BuX 10 0,78
1 ckpoHeBuX auIsHKax 10 0,73, 1m0 MOXE CBIAYUTH MPO TMOKPAIICHHS 30pOBOI
nam’sITi Ta KOHIEHTpAIlli yBaru mij BIUIMBOM alib(ha-My3UKH.

Y uyomnoBikiB B Tera aiamazoHi 3aiexHicTe MK CLIIT Ta edextuBHicTIO
BUKOHAHHS 3aBJIaHbBIJICYTHINA. EnekTpocTUMYyIsiisl BIUIMHYJIA HA AUISTHKA MO3KY,
MOB'sI3aH1 3 KOTHITUBHUMHU (DYHKITISIMH, 30KpeMa Ha TMOTHUJIMYHI Ta TIM'sIH1 001acTi,
10 BiAMOBIIAIOTH 3a 30pOBY 1H(GOPMAITIO 1 TPOCTOPOBE CIPUUHATTA. BogHouac y
bpoHTANBHUX  0O0JacTAX  BIIMB  OyB  cinabmuM.  Anbda-cTUMYIISIs
MPOJIEMOHCTPYBaJia 3HAUHUN BIUIMB Ha (poHTANIbHY cepenHto obnacts (Fpz), mo
CBIIYMTH MPO MOTEHIIAT alb(a-My3UKH JJIs TMOMINIICHHS BUKOHABYMX (PYHKINH 1
30poBoi mam'sati. OxHak ii edeKkT y MOTWIMYHIA 30H1 OyB CJIa0IInil MOPIBHSHO 3
CIIEKTPOCTUMYIISITIETO.

VY KIHOK B TeTa [iama3oHl y (POHTAIBHUX Ta NOTWIMYHUX JIISHKAaX
nomipuuii  (0,41-0,56) piBeHb 3aJEKHOCTI MDK CHEKTPAJIbHOI MIUIBHICTIO
MOTYKHOCTI 1 Ta €(EeKTUBHICTIO BHKOHAHHS 3aBJaHHS Ha 30pPOBY IaM'SiTh.
Koediuientu perpecii Ha piBHi 0,56—0,59 Bka3yioTh Ha OUIbIINKA BIUIUB TETa-
pUTMY B MNOTWIMYHHUX 1 ¢poHtaneHux ausHkax (Fpz, O1, 02, Pz), mo
Y3TOJIKYETBCS 3 TUM, 11O 111 00J1aCTl BaXJIKBI1 1u1st 00poOKHU 30poBoi 1H(opMarlii Ta
BUKOHAaBYMX (yHKIIH. Enexrpoctumymsiiisa Touku F4 mana cuiibHUM MO3UTUBHUN
BIUTMB Ha (DPOHTANIbHI JUISTHKA MO3KY, SIK1 BIATOBIIal0Th 32 BUKOHABY1 (DYHKIIIT Ta
IUIAHYBaHHS, IO JONOMOIJIO 3HAYHO MOKPALIUTH €(EeKTUBHICTb BUKOHAHHS
3aBJlaHb Ha 30pOBY I1aM’SITh.

Anpda-My3uKa TakoXX BIUIMHYJA Ha (POHTAIbHI JUISTHKHA, ajne 3 JemHio
MEHIITUM e(PEeKTOM, HIXK eJIEeKTpOCTUMYJIAIia. BomHoyac BoHa mokaszana cialmumit
BIUIMB Ha MOTWJIMYHI 00JIACTI, 110 BKA3y€ Ha T€, IO L€ METOJl MOXke OyTH MEHII
e(eKTUBHUM sl 00pOOKH 30pOBOi 1H(POpPMAIIii.

Bucnosku: O1xe, 4OJIOBIKHM TICHS €IEKTPOCTUMYJISLII CTalOTh OPIEHTOBAHI Ha
JIOTIYHE MHUCJEHHS 1 (POKYCYIOThCSl HAa BUKOHABUMX cTpaTerisx. JKiHku Oinblie
MOKJIaJal0ThCA Ha eMOliiiHy o0poOKy iH@opMalii Ta penakcaliiiHi cTparerii,
0co0MBO Michs anbpa-cTUMyIISii. TakuM YMHOM, OOUABI CTaTl BUKOPUCTOBYIOTh
pi3HI CTpaTerii, O BKJIIOYAIOTh IK KOTHITHBHI, TaK 1 €MOI[IiHI KOMIIOHEHTH JJIs
MOKpPAIICHHS 30pOBOI Mam'siTi Micias cTuMyJisinii. Takox anbda-cTumyndiis Ta
CJIEKTPOCTUMYJISIIISL IEMOHCTPYIOTh Pi3HI PiBHI BIUIMBY Ha KOTHITHUBHI (PYHKIIT B
3QJICKHOCTI BIJ JIOKaji3alii MO3KOBHX 001acTei, 1 MOXYTh JONMOBHIOBATH OJUH
OJIHOTO TPU KOMILJIEKCHOMY IAXO/1 JUIsl TOKpaIIeHHs! KOTHITUBHUX (yHKI. B
oOCTaBMHaX  MOBHOMACIITAOHOI  BIMHM  BHMBYEHHS  B3a€EMO3B’SI3KY  MIXK
HEHPO(PI310JOTIYHUMHU TPOIECAMU Ta KOTHITUBHOIO TIPOJYKTHUBHICTIO HaJa€e
VHIKQJIbHY MOJIMBICTh 3pO3YyMITH, SIK €KCTpeMajbHI CTpecoBi (pakTopu
BIUIMBAIOTh HA MO3KOBY AaKTHUBHICTh Ta 3JAaTHICTh BUKOHYBAaTH KOTHITHBHI
3aBnaHHsA. L[iHHICTP OTpMMaHUX JdaHUX TAaKOX TMOJSITae B TOMY, IO aib(a-
CTUMYJIALISL Ta EJIEKTPOCTUMYJISIIS € JOCTYIHUMHU 1 BIIHOCHO MPOCTHUMH
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METOAAaMH, SIKi MOKHAa €()eKTUBHO 3aCTOCOBYBATH HABITh Y MOJILOBUX YMOBAX JUIs
BITHOBJICHHSI Ta TMOKpAalleHHS KOTHITUBHMX ¢yHKUIA. Ile pobutp ix
NEPCIIEKTUBHUMHU NI BUKOPUCTAHHSA B YMOBaxX CTPECy Ta HECTaOlIbHOCTI, TaKHX
K 00MOBI fii.

IMIDACLOPRID CHRONIC EXPOSURE INDUCES OXIDATIVE STRESS
AND UPREGULATES BOTH NEURONAL AND GLIAL SPECIFIC
PROTEIN EXPRESSION

Muammer Kirici !, Valeria Kyrychenko?, Victor Nedzvetsky?
1Bingol University, Bingol, Turkey
2Oles Honchar Dnipro National University, Dnipro, Ukraine
3Dnipro Agrarian and Economic University, Dnipro, Ukraine

Imidacloprid is a widely used pesticide that belongs to the class of
neonicotinoids. There is a piece of rising evidence that neonicotinoids exert
cytotoxic effects in non-target organisms including vertebrate species such as
mammals. Nevertheless, dose-limiting toxicity and molecular mechanisms of
neonicotinoids' deleterious effects are still poorly understood. In accord to
imidacloprid fate in the environment, this the most of used pesticide is absorbed in
both the ground water and bottom sediments. Therefore, water resources can
accumulate pesticides including imidacloprid. Consequently, polluted water is a
cause of chronic exposure to imidacloprid all hydrobiont species including fish,
which are prevailing water organisms and could be considered as an important
target for neonicotinoids toxicity. The mechanisms of imidacloprid-caused
neurotoxicity remain unknown. However, there was reported, that oxidative stress
generation and DNA damage were proved as most prominent consequences of
imidacloprid toxicity in non-target species. Recent studies have shown that
earthworms are susceptible to insecticides toxicity. Insecticide exposure leads to
decline in hydrobiont populations and its biodiversity. Furthermore, neonicotinoids
in general and imidacloprid in particular can disrupt enzymatic activities, increase
individual mortality, decrease in growth, and change feeding rate. The nervous
system of fish is a prospective model for neurotoxicological studies. The aim of
study was to find out neurotoxic effects of imidacloprid on neuronal and glial cells
in the fish brain caused by chronic low doses exposure. The twelve pumpkinseeds
(Lepomis gibbosus) were exposed to imidacloprid in a chronic regime for 96 days
with a doses range of 0.01-0.2 ug/L. Unexposed twelve pumpkinseeds were caged
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in separate aquarium with standard filtered water. Neurotoxic effect was assessed
via detection lipid peroxidation rate, neuronal marker neuron-specific enolase
(NSE) and glial marker glial fibrillary acidic protein (GFAP) content in fish brain.
The exposure to imidacloprid induced a dose-dependent decrease in NSE.
Inversely, the content of GFAP was increased in imidacloprid-challenged group in
compare with unexposed fish group. Both reactive oxygen species production and
lipid peroxidation level were upregulated as well. Observed NSE decline suggests
imidacloprid-caused disturbance in fish CNS neurons. Contrary, the upregulation
of GFAP content can reflect the initiation of astroglial response against
neonicotinoid cytotoxicity as well as the potential of CNS to adapt for chronic
environmental toxicity. Obtained data have shown that relatively low doses of
imidacloprid are potent to induce cytotoxicity in neurons and astroglial cell
response. Taking into the account that the generation of oxidative stress was
accompanied by the disturbance in both neuronal and astroglial cells, obtained
results evidence that imidacloprid initiates redox imbalance in neural tissue as well
as neuronal and astroglial dysfunction. Furthermore, neurotoxicity could be
recognized as one of an individual scenario of the general imidacloprid toxicity.
Thus, presented results suggest the cytotoxicity of imidacloprid low doses in non-
target organisms and hypothesize that NSE downregulation could be estimated as a
biomarker of neonicotinoid cytotoxicity in a nervous system of non-insect species.

Keywords: astrocytes, oxidative stress, neurotoxicity, neonicotinoids
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THE EFFECT OF CAFFEINE ON THE RAT MODEL OF DEPRESSION: INFLUENCE
OF UNEXPECTED STRESS AND CONTAGIOUS DEPRESSION

Valeriia Mizin?, Olena Severinovska?, Matthew Boyko?®
! Dnipro State Academy of Physical Culture and Sports, Dnipro, Ukraine
2 Oles Honchar Dnipro National University, Dnipro, Ukraine
3Department of Anesthesiology and Critical Care, Soroka University Medical Center, Ben-
Gurion of the Negev, Beer-Sheva, Israel.

The results of the study reveal a positive effect on the level of preference for sugar water in
animals suffering from classical and contagious depression. Caffeine affects behavioral
responses in rats in the context of depression models.

Jenpeciss — HAUMOWIMPEHIIIMA NCUXIYHUM PO3JIax Yy CBITI, IO MOTIPIIYE
Ipare3 aTHICTh JIIOAEH Ta AKICTh KUTTA. EMOLINHI CTaHU MOXYTh NepeaaBaTucs
BIJl OAHIET OCOOM 1O 1HIIOI B MI)KOCOOMCTICHHUX B3a€EMOJIISIX, II0 TOBOPUTH PO
KOHTAariHo3HiCTh Aenpecii. Po3yMmiHHS Toro, sk gempeciss Moxe '"3apaxaru',
BIJIKpMBAa€ HOB1 TOPH30HTH B Tepali Ta MATPUMIN OCIO, SIKI CTPaKIal0Th BiJ
L[BOTO PO3JaLTy.

MonenbHi  JOCHIIKEHHST HAa TBapWHAX JIO3BOJISIIOTH BUBYATH MEXaHI3MU
nepeaadi eMOLIMHUX CTaHIB y KOHTPOJOBAHUX yYMOBAaX 1  MOXYTh JOMOMOITH
BUBYMUTHU HEHPO(DI310JIOTIUHI Ta MOBEAIHKOBI MEXaHI3MH, TOB'SI3aH1 3 COLIAIBHOIO
B3aemojiero. [IpoTe nociipkeHHS B I ramy3l MOKM MO HE € JOCTaTHBO
PO3BUHEHUMH, 110 CTBOPIOE MOTEHITIAN JIJIS TIOJIATBIINX BIAKPHUTTIB.

BaxnuBuM € TpoBENEHHS OCHIHKeHb IMOAO TMOMIYKY MIUISIXIB KOPEKIIil
HACTPOIO y JENMPECHBHHUX CTaHaX 1 B IiA HAyKOBId poOOTI MU 3yNMUHUINCH Ha
Ko(eiHi, SKuH € HAUNOUIMPEHININM TICHUXOAaKTUBHMM 3acO000M Yy  CBITI.
bararouncenbHl JOCHIJKEHHS MOKa3yl0Th, L0 KOQEIH MOXe MNOKpAaILyBaTH
¢GyHKLIi mam'sTi, yBaru, KOHIEHTpallli Ta IHIIMX KOTHITUBHUX mpoueciB. [IpoTe
Woro BIUIMB Ha o0cCi0, skl mepeOyBarOTh Yy JACNPECUBHOMY CTaHi, MOTpeOye
nonaTtkoBoro BuBueHHS. [lomiOHI  AOCHIIKEHHS MOXYTh BHUSIBUTH  HOBI
TepaneBTUYHI MX0H 10 3aM00IraHHs Ta JIKYBaHHS JETpecii.

ExcrieppuMeHTH TIPOBOIMIM Ha OUIMX CTaTEBO-3pUIMX IIypax CaMIiX Baroro
230-300 rpamiB BIAMOBIAHO 70 MpaBuil «EBPOMEHCHKOI KOHBEHINT 3aXUCTy
XpeOeTHUX TBApWH, SKI BUKOPUCTOBYIOTHCS ISl €KCIIEPUMEHTAIBHUX Ta 1HIIHX
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HaykoBuXx I11ei» (CtpacOypr 1986) ta «IlosnoxeHHsI Tpo BUKOPUCTAHHS TBapUH B
OloMeanuHuX rociaigaxy», BianoBigHo 1o Jdupextusu 2010/63/€C Bin 22 BepecHs
2010 poxky mpo 3axHMCT TBapWH, IO BUKOPHCTOBYIOTHCS y HAYKOBHUX IIUISIX.
TBapunu Oynu moaiieHi Ha wicTh rpyn: | — intakTHi; I — TBapuHM, 10 BXKUBAIH
ko¢ein; Il — TBapunu 3 nenpecieto; [V — TBapuHU 3 nenpeci€ro, sIKUM J10AaTKOBO
BBOAWIN KodeiH; V — TBapuHHU 3 KOHTAriHO3HOIO jaenpecieo; VI — TBapuHu 3
KOHTAariHO3HOIO JETPECI€r0, M0 OTPUMYBATH KOQEiH.

[lepen modaTkoM EKCHEPUMEHTY IMypd OyJu JOCIHIKeHI Ha HasBHICTh
JIEMIPECUBHOT TOBEAIHKHU 32 JOMOMOTOI0 3-X JEHHOTO TECTY Ha MepeBary caxaposu.
Jlnst MonieTtoBaHHs Aenpecii y mypiB ynpoaoBx 10-TH THXKHIB BUKOPUCTOBYBAIU
MOJIeJIb XPOHIYHOIO HenependadyBaHoro crpecy. s ¢popMyBaHHS Tpynu TBapuH
3 KOHTariHO3HOIO [IEMPECI€I0 y KIITKY 3 JBOMa JCNPECUBHUMHU TBapUHAMHU
MiJCa/)KyBalld 1HTAKTHOTO IIypa 1 3adumianyd Ha S5 TuxHIB. [licis croiibHOTrO
NpOXUBaHHS TBAapHH TECTyBalM Ha TepeBary a0 caxapo3u. Jns dopmyBanHs
«ko(peTHOBUMX» Tpyn TBapWHAM MIOJACHHO OJHOYACHO 3 BIUIMBOM CTPECOBHUX
(dakTOpiB 3a JOMOMOIOK 30HJy BBOAWIM KOQEiH y KOHLEHTpauii 25 Mr/kr
(Kodein-6enzoar natpito 3AT «dapHUIs»).

Tapunu 3 aenpecieto (rpymna 1) npoaeMoHcTpyBanu 3HMKEHE CITOKUBAHHS
nykpy (70%), o cBIAYUTH OPO TE, IO JAEMPECis HETaTUBHO BIUIMBAE HA XapyOBY
NOBEAIHKY Ta 3MEHUIye NPUBAOIMBICTH I[yKPOBOi BOAM. Y Tpyli TBapuH 3
JIENIPECi€r0, SIKUM JO0JaTKOBO BBOAWIM Kodein (rpyma [V), cnokuBaHHS I[yKpY
nigBuimiock 10 77%. lle Bkasdye Ha Te, mo KodeiH MOKe MaTHh MO3UTUBHUUN
BIUIMB SIK HA BIJHOBJICHHS CIIOKMBAHHS I[yKpY, TaK 1 Ha MOJINIICHHS CTaHy
JENPECUBHUX TBapuH. TBapuHU V IpynH TaKOX MOKa3ald 3HMKEHE CIOKMBAHHS
nykpy (73%), ay VI rpymi nieit nokasHuk miaBumuscs 10 75%. Lle cBimuuTh mpo
T, M0 KOPETH MOXKE JOMOMOITH YaCTKOBO KOMIIEHCYBAaTH BIUIMB KOHTAariHO3HO1
Jernpecii Ha Xap4uoBY NOBEAIHKY.

Takox obunsl rpynu 3 aenpeciero (rpynu III ta V) mpomemoncTpyBaiu
MOMITHO HWKY€ CIOXWBAaHHA ILYKPY y MOPIBHAHHI 3 IHTAKTHUMHU TBapHUHAMHU
(83%). TakuM YMHOM, MOXHa CTBEP/KYBAaTH, 110 y TPyIi KOHTArIHO3HUX TBAPWH
JOCATHYTO JIEPECUBHOTO €(EKTy, OCKUIbKH 3HIDKEHHS CIIOKMBAHHS I[yKPY
CBIIYMTHh NPO 3MIHM B TOBEIIHKOBUX PEAKIlSAX, MOB'SI3aHUX 13 JACHPECUBHUMHU
cumnroMamu. [IpoTe, misi miATBEpIKEHHS I[HOTO BUCHOBKY OIJIBHO MPOBECTH
JIOAATKOB1 JOCIHIDKCHHS, sKi O aHam3yBaJld 1HII acleKTH TOBEIIHKH Ta
MICUXOJIOTIYHOTO CTaHy TBapWH, a TaKOX OIIHUTH iX HeWpodi1310J0TIuHI
XapaKTEPUCTHUKHU.

Takox Hamm JOCHIDKEHHS IMJAKPECTIOTh BaXXJIUBICTh  JTOCTIIHKCHHS
BIUIMBY KO(eTHy Ha TBApUH SIK1 3HAXOJATHCS Y JENPECUBHOMY CTaHi.

Jlnst  BCTAHOBJEHHS ~ BIUIMBY  JIeMpecii Ha  TMOBEOIHKOBI  peakirii
BUKOPHCTOBYBAIM CTaHIAPTH30BaHy MeTOAUKY «IIpuMycoBe miaBaHHS» Ta METOJ
«Binkpute mnose». Pesynbrat oOpoOJisfii 3a JIOMIOMOIOK OJHOCTOPOHHBOTO
JUCIIEPCIMHOTO aHali3y 13 3acTOCYBaHHAM TecTy boHQeppoHi, 1 BBaxaiu
CTaTUCTUYHO 3HauyImmmH, ripu p < 0,05.
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3a pesynbTaTamu MeToauku «[IpuMycoBe miiaBaHHs» BCTAHOBHJIM, IO Yac
HEPYXOMOCTi y TBapHH 3 Aenpeciero (rpyna III) 30impmmBces Ha 148%: Lle 3naune
MiBUIICHHA CBIAYUTH NP0 T€, [0 TBAPUHU JAHOI TPYNU BUSIBISUIA 3HAYHY
MACUBHICTh 1 O€3ISIIBHICTD, 110 € XapaKTepHUM JJIs JENPECUBHUX CTaHIB. BoHu
OpOBOAMIN Oulbllle Yacy B HEPYXOMOMY CTaHi, IO BKa3ye Ha 3HIDKEHHS
aKTUBHOCTI Ta MOXJIUBOI amatii. 30inbmieHHs Ha 109% wyacy HepyxomocTi y
TBapHH 3 KOHTariHO3HOIO jAemnpecieto (rpyna V), monioHo ao rpymu III, Bkasye Ha
T€, 110 TBAPUHU 3 KOHTATIHO3HOIO JICMIPECIEI0 TAKOX BUSBIISIIA 3HAUYHY TACUBHICTD,
0 MIATBEP/KYE ICHYBaHHS JEMPECUBHOTO €(EeKTy, MOB'S3aHOTO 3 COILIaIbHUM
OTOYECHHSIM.

3HWKEHHS 4acy HEPYXOMOCTI y TBapuH 3 JICMIPECI€L0, IKUM BBOJIWIN KOPETH
(rpyna 1V) 38% cBiquuTh npo mo3uTUBHMM BIUIMB Kodeiny. e Moxe BkazyBaTu
Ha Te, M0 KO(pEiH CTUMYIIOE aKTUBHICTh TBAPUH Ta JOMOMArae MOJIMIIUTU TXHIN
MICUXOEMOIIMHAIA CTaH, 3HIWKYIOUH JETMPECHUBHI CHMITOMH. 3HWXKEHHS Ha 23%
yacy y TBapuH VI rpynu CBIIUUTH Mpo Te, 10 KODETH Mae MO3UTUBHUN e(DEKT B
1ii Tpyni, aje MeHIui, Hix y TBapuH IV rpynu. Lle Moxke BkazyBaTtu Ha Te, IO
KOHTAariHo3Ha Jenpecis Mae CTIMKIMIMA XapakTep, 1 BIUIMB KOQEIHY Ha 10 IpyIry
MEHIII BUPAKECHUM.

Pe3ynbraty yacy HepyxoMmocCTi TBapuH y TecTl «Bigkpute moisie» Oyiu
CXOXHUMH 3 TOMNEPEAHIMHU, U0 CBIAYUTH MPO CXOXKICTh MOBEAIHKOBHX PpEaKIIi
TBapUH B 000X TecTax 1 MOXKE BKa3yBaTW Ha OJHAKOBI NMATEPHU JEMPECUBHUX
CUMIITOMIB.

MexaHi3mHu, IKi MOKYTb MOSICHUTA OTpUMaHi pe3ynbraTu: crumyisiusg LITHC
3a PaxyHOK OJIOKyBaHHS a/ICHO3MHOBHMX PELENTOpPIB; MOJIMIIEHHS KOTHITUBHHUX
byHKIIM;  aHTUIETIPECUBHUNM e(eKT dYepe3 BIUIMB Ha HEHWPOIUIACTUYHICTH 1
aJanTalilo MO3Ky 1O CTPECOBHMX CHUTyalld 1 3MEHIIEHHS CHUMITOMIB JENpecii;
3MiHM B MeTa0oJi3Mi HEWPOHIB 3 MOKPAIIEHHSM IX €HEPreTHYHOTO CTaTycy 1
MiABUIICHHSAM aKTUBHOCTI Ta 3MEHILIEHHSM 9acy HEPYyXOMOCTI.

BucHoBku: OTpumani pe3ynbTaTH CBIIYaTh MPO Te, IO KO(DEIH MOXKe MaTu
NOTEHIITHUN TepaneBTUYHUN e(EeKT Ha PiBEHb NepeBaru A0 IYKPOBOi BOIU Y
TBApUH, Kl CTPaXJAIOTh BiA JAenpecii, sIK KJIACMYHOI, TaK 1 KOHTAriHO3HOI.
BBeaeHHs KodeiHy 3MEHIIye Yac HEPYXOMOCTI y IIYpiB, sIKI IepeOyBalOTh B CTaH1
KJIACUYHOI Ta KOHTAriHO3HOI Jenpecii, 10 CBIAYUTh MPO MO3UTUBHUN BILIUB
ko(eiHy Ha MOBENIHKOBI peakilii TBapUH Y KOHTEKCTI JEMPECHUBHUX MOJIEIEH.
Mo>kMB1 MEXaHI3MHU BKa3ylOTh Ha Te, M0 KOPETH MOKe MO3UTUBHO BIJIMBATU HA
MOBEIHKOBI PEaKIlli IIypiB, sIKI JEMOHCTPYIOTh JIEMIPECUBHI CUMIITOMH, HUIIXOM
aKTHBAIlll HEMPOMEIIaTOPHUX CHUCTEM Ta IOJIMIICHHS 3arajJbHOro (Pi310J0TTYHOTO
CTaHy.

OtpumaHi pe3yibTaTH BIAKPUBIOTH HOBI MOXJIMBOCTI JjIi BUBYCHHS
MEXaHi3MiB, SIKI MOXYTh BIUIMBATH Ha MOBEIHKOBI pPeakilii B yMoBax Jernpecii, Ta
MJKPECITIOE BAKIUBICTh MOJAIBIINX JOCTIKEHbB Y 1M Tamys3i.
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RELATIONSHIP BETWEEN BEHAVIORAL CHANGES AND ANTIOXIDANT
STATUS OF MICE BRAIN AFTER A SINGLE PROLONGED STRESS

Anastasiia Tkachyk, Vitalii Balatskyi, Maria Bayliak
Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine

The study explores the effects of a single prolonged stress (SPS) procedure to induce
PTSD-like symptoms in mice. We evaluated behavioral changes and brain oxidative stress
markers in young and old mice. Young mice exposed to SPS showed reduced motor activity,
increased anxiety, potential short-term memory deficits, and oxidative stress in the midbrain,
while older mice were more resistant to SPS effects.

Ob6rpynmysanua ma mema. IloctTpaBMatuunuii ctpecoBuit posnazg (IITCP)
— 1€ TICUXIYHUI po37aj, M0 MOXE BHUHUKHYTH B JIOJUHH TICIS MEPEHECEHHS
MEBHOTO TpaBMAaTHUYHOTO nocBiAy. I[lpukmagamu neskux MOAiN, MO0 MOXYTh
npu3Bect 10 po3BUTKYy IITCP, € yuacte abo nepeOyBaHHs B 30HI OOMOBUX IiH,
npupoAHi katactpodu abo cepilo3Hl HemacHi Bumajaku. Cumnromu I[ITCP
BKJIIOUAIOTh HAB'S3JIMBI CIIOTaJ, YHUKAHHS HaraJayBaHb PO TpaBMy, 3MIiHH B
HACTpPOi, a TakoX miaBuUIIeHY 30yuBicTh. st moaemtoBanust [ITCP na mumrax
BUKOPHUCTOBYIOTh TPOLEAYypYy OJHOpa3oBoro tpuBajioro crtpecy (OTC), ska
BKJIIOYA€ TIOCHTIZIOBHE MiJAaBaHHS MHUIIEH KUIBKOM TPaBMATHYHUM YHHHUKAM:
TpUBaje 3HEPYXOMIICHHS, IUUIaBaHHS [0 BUCHAKEHHS, IMITallisl MPUCYTHOCTI
XIKaKa Ta BIUXAHHS BUIApIB queTuioBoro edipy. Metoro 1iei pobotu Oyio
oiHUTH 37aTHICTH Tipouieaypu OTC BUKIMKATH B MUIIIEH PI3HOTO BIKY CHUMIITOMH,
aki cxoxi g0 IITCP, ta mocaiguTd 3MiIHM B aHTHOKCHJAHTHOMY CTaTyCl MO3KY
MHIIIEHN 32 [UX YMOB.

Memoou. JlochimkeHHsT TPOBOIMIN Ha MOJOIUX (2-3-MICSYHMX) 1 CTapUx
(10-12-micsynmx) camisx Jtinii C57BL/6J. TBapun Oyio MOJIEHO HA JIBI TPYIIH:
KOHTPOJIbHY Ta AochigHy. JlocnigHy Mumly momimjand Ha 2 TOOUHU B (PJIaKOH 3
OTBOpaMHU Il JUXaHHS, 100 oOMexuTH pyxu. [loTiIM TBapuHH NPUMYCOBO
aBaidd npotsaromM 10 XBUIIMH, TICHS YOro CIyXajiu HABKaHHA KoTa 10 XBuiuH. Y
KIHI[I TBapWH MiJaBad BUIApaM AUETHIIOBOTO edipy 10 BTpaTH CBIIOMOCTI.
Uepes 2 Micsli micis CTpecy MPOBOIMWIM €BTaHAa31i0 Ta 3a0ip OpraHiB 1 KPoBi, sKi
30epirajau B 3amMopokeHoMy cTaHl mpu -85°C 1 Hajmaial BUKOPUCTOBYBAJIM MJIs
O10xiMiYHOTO aHaizy. JJs aHani3y NoBeIIHKY MUIIEH BUKOPUCTOBYBAIIN JACKIIbKa
MOBEJIHKOBUX TECTIB, a CaMme: BIAKPUTE TOJIe, MIAHECEHHWM IUIIOC JIAOIpUHT,
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crpomenuii T-maGipuHT 1 TecT Ha mepeBary caxapo3u. s OLIHKUA TIpo-
/aHTHOKCUIAAHTHOTO CTAaTyCy B MO3KY MHUIIEH, BH3HAYAIM BMICT MEPOKCHIB
JOiAiB - M aKTUBHICT  aHTUOKCHUIAHTHUX  ¢epmentiB  —  HAJ(D)H-
xiHoHoOoKcumopeaykrazu (HXOP) Ta rimoration-S-tpancdepasu (['ST).

Pezynomamu. Y wmomonux wmumed, ski miggaBaiucs OTC, cepenns
MIBUJKICTh TIEpecyBaHHS y BiAKpuToMy moii Oyma Ha 24,3% HUXKYOI0 Ta BOHU
MIPOBOJAMIIM MEHIIIE Yacy y BHYTPIIIHIX KBaJgpaTax BIAKPUTOTO MO, MOPIBHSIHO 3
KOHTPOJILHOIO TPYMO0. Y CTapuxX MUIIEH Takoi pI3HUII BHUSIBICHO He Oyno. Y
TECT1 MiJHECEHOTO IUIIOC JIAOIpUHTY B JOCHIAHOI TPyHH MOJIOJUX TBapUH
CIIOCTEpPIraiocs He3HAYHE 3HIKCHHS KUIBKOCTI BIJIBIIyBaHb BIIKPUTHX PYKaBiB, a
OT y CTapux caMIliB, HaBIaKH, CHOCTepirajacs TEHACHIIS 10 MiABUIICHHS
KUTBKOCTI B1JIBilyBaHb BIIKPUTUX PYKaBiB. ¥ MOJIOJUX KOHTPOJIBHUX 1 JOCIHITHUX
CaMIIiB HE CIIOCTEPIrayiocs PI3HMIN B MEPEX0Jiax MK 3aKPUTHMH PyKaBaMu, MPOTe
y CTapux TBapuH, sIKi MiJJaBanacs cTpecy, nepexoiB 0yio 3HagHo Oinbiie. OTC
HE 3yMOBJIIOBAB 3MIH y MOBEIIHII MOJIOJAMX MHIIEH y TecTi crpoimieHoro T-
Ja0IpUHTY 3a TMOKA3HUKOM CIOHTAHHOIO YEpryBaHHS, HAa BIJMIHY BIJ CTapuXx
TBAapUH JIOCIITHOI TPYIH, JIe CIOCTEPIraiocs 3HWKEHHS CIIOHTAHHUX YepryBaHb
MOPIBHAHO 3 KOHTPOJIEM. Y TECTI MepeBaru caxapo3u >KOAHOI PI3HUIIL MIXK
KOHTPOJIbBHUMH Ta JOCIHITHUMH TPYTIaMU BUSBIIEHO HE OYJIO.

PiBenp nepokcuiB niniAiB OyB y 2,1 pa3u BUIIMM y IPOMIKHOMY MO3KY Ta
meHIIMM Ha 40% y KOpl TOJOBHOTO MO3KYy B MOJIOAMUX JOCHIAHUX MHUIIEH,
MOPIBHSHO 3 KOHTPOJEM. Y MHUIIIeH cTapiioro BiKy, aki mianaBanucsa OTC, piBeHb
NEPOKCUIIB JIMiAIB B LMX BIJAUIAX MO3KY JOCTOBIPHO HE BIIPI3HSABCA BiJl
KOHTPOJIbHUX 3HaueHb. AKTUBHICTE HXOP He 3MiHIOBanacs B IpOMI)KHOMY MO3KY
Hl B MOJIOJIUX, HI B CTapUX MHUIIEH, siki mianaBanucs npoueaypi OTC, nopiBHSHO 3
KOHTPOJILHOIO T'PYIOI0. Y KOpI TOJIOBHOTO MO3KY B TBapWH CTapIIOrO BIKY MICIsS
OTC aktuBHICTH (pepmeHTy Oyna Ha 68% BUIIOI, HIK Y KOHTPOJBHIA TPYII.
AxtuBHicTh ['ST B mpomMiXXKHOMY MO3KYy B MOJOAMX MHUIIEH JOCTOBIPHO HE
3miHtoBasiaca micist OTC. OaHak y TBapuH CTapIIoi BIKOBOI IPYNH B MPOMIKHOMY
MO3KY aKTHBHICTb (pepMeHTy Oysia MeHIow Ha 20%, NOpPIBHSIHO 3 KOHTPOJIBHOIO
rpynoro. Y Kopi roJIOBHOro MO3Ky akTUBHICTh ['ST He 3MiHIOBanacs Hi B MOJIOJIUX,
Hl B CTapUX MUILIEH, TOPIBHSIHO 3 KOHTPOJIEM.

Bucnosxu. Onanopazouii TpuBanuii ctpec (OTC) BUKIMKAB MOPYUIEHHS B
MOBEIHIIl i OKUCHO-BIJHOBHOMY TOMEOCTa31 MO3KY MHUIIEH. Y MOJOJIUX TBApUH
CIIOCTEpITaNocs 3HIKEHHS PYXOBOI AaKTHUBHOCTI, TIJBUILNEHHS TPHUBOXKHOCTI,
MO>KJIMB1 T€(PIIUTH KOPOTKOTPUBAJIOL Mam'siTi, @ TAaKOXX PO3BUTOK OKCHIATHBHOTO
CTpecy B TMPOMDKHOMY MO3KYy, IO CYHpPOBO)KYBAaBCS 3POCTAHHSM PIBHIB
nepokcuaiB mimiaiB. HaToMmicTh y KOpi TOJIOBHOTO MO3KY MOJIOJIUX MHIIEH
BiIOyBaOCSd 3HIDKCHHS TEPOKCHUIIIB JIIMIAIB, WMOBIPHO, BHACIHIIOK aKTHUBAIlil
AHTUOKCUAAHTHOTO 3axUcTy. CTapl MUl BUSBUIKMCS OUIBII CTIMKMMH J10 BILUIUBY
OTC, neMOHCTpyIOUM HE3HAYHI MOBEAIHKOBI Ta 010XiMiuHI 3MiHU. Lle Moxke OyTHh
MOB'A3aHO 3 BIKOBUMH OCOOJIMBOCTAMHU (DYHKITIOHYBAHHS 3aXUCHUX CUCTEM.
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A ELECTROPHYSIOLOGICAL MECHANISMS OF VISUAL RECOGNITION
UNDER STRESS CONDITIONS

Maxym Krivonosov, Olena Severynovska
Oles Honchar Dnipro National University, Dnipro, Ukraine

The study of intracerebral potentials (IEPS) in the context of visual recognition shows a
correlation between power spectral density (PSD) in the beta range and visual perception. After
the training, there is an improvement in cognitive functions and visual memory, especially in
men, which confirms the effectiveness of the program.

Obrpynmysanua ~ ma  mema.  JIOCHIDKEHHST  BHYTPIIIHbO-MO3KOBHX
noreHrianie  (BMII) y KOHTEKCTI 30pOBOTr0 pO3IMi3HABaHHSA € BaKIUBUM
HanpSIMKOM HAayKH, OCKUIBKH JOMOMAarae Kpaiie 3pO3yMITH peakilii MO3Ky Ha
30BHIIIHI NOJPa3HUKH Ta BHYTPIIIHI MeXaHi3Mu nam’sTi. Lle Mae 3HaueHHS K 115
dbynnamenTanbpHoi Heiponayku (Grossberg, 2021), Tak i Ui NPaKTHIHHX
3acToCcyBaHb y mcuxosorii Ta mexunuHi (Luck, 2012), 30kpema /i 1iarHOCTUKH
Ta Tepamli NCUXIYHUX pO3JajaiB, MOB’SA3aHUX 13 CTPECOBUMH yMoOBamH. OKpiMm
uporo, aociimpkeHHss BMII moxyTeh OyTM KOpUCHUMH Yy BIHCBKOBIN cdepi,
IPOMUCIIOBUX MpoIlecax 1 HaBYaJIbHUX MeToaukax. HoBuzHa poboTu mossirae B
MOEIHAHHI JOCTIKEHHST crnerudiyHoi Tpynud MAAOCHIAHUX, BUKOPUCTaHHS
CYy4YaCHHX TEXHOJIOT1M Ta IHHOBAIIITHOTO MIAXO0Ty 0 aHami3y HeHpodi3ioaoriyHuX
JAHUX.

Mera IOCTIKEHHS: JTOCTITUTH eIeKTpo(di310J0TIUHI MEXaHI3MH 30POBOTO
pO3Mi3HAHHS Y CTPECOBUX YMOBaX.

Memoou. 3anuc O010€TEeKTPUYHOI aKTUBHOCTI MO3KY 3I1MCHIOBAaBCS 3a
JONOMOTOI0  KomIuiekcy «Helpokom» y CBITJIO- Ta 3BYKOI30JIbOBaHIN Kamepi,
3axXUIIEHIN BiJ eeKTpoMarHiTHuX noiiB. Crnovarky 3anucyBanu EEI" y cnokoi 13
3aKPUTHUMHU Ta BIAKPUTHUMH ouMMa (1Mo 1 XBWUJIMHI), MICAS YOro Y4YaCHUKH
30Cepe/KYyBaAIUCh HA HEPYXOMOMY OO'€KT1 JUIsi JOCHIIKCHHSI MATEPHIB Mmam’sTi.
JIJis 1IbOTO BUKOPHUCTOBYBAIM METAJIECBI €IEKTPOAH, TIOKPUTI XJIOPHUIOM cpibia, Ta
CTPYMONPOBIIHUN Teb. ENEeKTpoar BCTaHOBIIOBAINA 332 CTaHAAPTHOK CHCTEMOIO
«10-20%», a MiKEIeKTpOAHUN omip miaTpuMyBaBcs Hmxkde 5 kOwm, dHactoTa
nuckpetu3arii cranoBuiia 500 I,
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IIponienypa EEI' ckmamanacs 3 JACGKUIBKOX €TamiB: CIOYATKY IMallieHTaM
(TaIoCHiTHUM ) HAASATAIN MIANOYKy s (iKcarlii eJIeKTPOIiB 1 MAKIIYaIA X 0
enekrpoenuedanorpada. Jani nHamamToByBanu mnporpamy «Heipokom» mms
samcy EEID, cTBOproroum KapTKy Nalli€eHTa Ta BHOWPAIOYM THUI JOCIIHKCHHS.
3amuc EEI mpoBomuiam B TPhOX YMOBaxX: y CIIOKOI 13 3aKpUTUMHU OYUMa, 3
BIIKDUTUMH OYMMa Ta T Yac KoHIMeHTpamii Ha o0’exTi. Ilicas mocmimpkeHHsS
€JIEKTPOJIM OUYUIIIATU Ta MOMIIIANH Y (1310J0TTYHUNA PO3UHUH.

Pesynomamu. CrnoHTaHHI MO3KOBI TOTEHIiaiM — 1€ Oe3nepepBHa
CJICKTpUYHA aKTHUBHICTh MO3KY, SKa BIJIOYBA€ThCS HE3AJCKHO BiJ OYIb-SIKUX
30BHIIIHIX CTUMYJIB 4M ToAid. BoHu  (ikcyroThCs 3a  JOMOMOTOIO
enexktpoentedanorpadii (EEI') 1 BimoOpaxkaroTh 3arajbHHM CTaH MO3KOBOT
JISJIBHOCTI B pi3HI MOMEHTH d4acy. Lli moTreHmianM € HacHigIKOM BHYTPILNIHBOI
B3a€MO/Iii HEHPOHIB 1 BiAOOpa)kaloTh 3arajibHi peKUMH POOOTH MO3KY, TakKi SK
HECMaHHsI, peJlaKcallisi, KOHIEHTpallis, COH YU TTTMO0KUN COH. BOHU MpOsBIsSIOTHCS
y BUTJISAJIl PUTMIYHUX KOJIMBAHb PI3HOI YaCTOTH Ta AMILTITYAH, SIK1 MTOAUIAIOTHCS Ha
KUJIbKa OCHOBHMX pHUTMIB. CHOHTaHHI MOTEHLIAIM € BAXKJIMBUM 1HIUKATOPOM
3araJlbHOTO CTaHy MO3KOBOi AaKTHBHOCTI Ta IIUPOKO BUKOPHUCTOBYIOTHCS B
JOCIIKEHHSIX CHY, CBIJJOMOCTI Ta MATOJIOTIYHUX CTaHIB, TaKUX fK CIMUICTICIs, e
MO>KHA CIIOCTEPIraTh aHOMaJIbHI PUTMH a00 CIUIECKU aKTUBHOCTI.

AHaJ3yl0ud OTpPUMAaH1 Pe3yJIbTaTH CIOCTEPIraeMO 3aJEXKHICTh MIXK
CHEKTPaIbHOIO MIUIBHICTIO ToTyxkHOCTi (PSD) y Oera-miama3oHi Ta 30pOBUM
CIOPUMHSATTSM, 110 BiJJoOpa)kae Ba)KIMBl KOTHITUBHI MPOIIECH SIK Y YOJIOBIKIB, TaK 1
y JKIHOK 3 BUCOKUMH TOKa3HUKaMH 30pOBOi MaM'aTi.

30uTblIeHHsT perpeciiHux koedimieHTiB a0 piBHIB 0,66-0,93 micns micais
TpeHyBaHb Ha miatdopmi CogniFit (CILIA) € mO3UTUBHUM MOKa3HUKOM TOTO, 1110
mporpamMa TpeHYBaHb €(QEKTHMBHO TOKpallWjia KOTHITMBHI (YHKIIi, 30KpemMa
30poBe po3mizHaHHA. [le Moke BkazyBaTH Ha MOKpAIICHHsS 1HTerpaiii MO3KOBUX
IpoLEeciB 1 CTaOUIbHUN BIUIMB TPEHYBaHb HA 3arajibHUN (PYHKI[IOHAJIBHHMIA CTaH
MO3Ky. OgHOouacHe 301IbIIeHHs] KoeilieHTIB perpecii B 0era 1 anbda aianazoHax
nicisl TPEHyBaHb MOXKE BKa3yBaTH HAa KOMIUIEKCHUM BrumB nporpamu Cognifit Ha
HelporcuxiyHui crad. Lle Moke o3HayaTH, 110 TPEHYBaHHS MOKPAIIYIOTh SIK
aKTUBHY KOTHITUBHY JIISUIbHICTH (B O€Ta Jiana3oHi), TakK 1 3arajJbHUM CTaH CIIOKOIO
1 KoHLeHTpamii (B anbda iama3oHi), IO CHOpUSiE 3arajbHOMY MiABUIIECHHIO
KOTHITUBHUX ()yHKITIH.

Buchosxu. JlocmimpKeHHS TIOKa3y€e 3aJeXHICTh MK  CHEKTPaIbHOIO
nibHICTIO ToTykHOcTi (PSD) y Oera-miama3oHi Ta 30pOBUM CHOPUMHSTTSIM Y
JIOJICH 13 BHCOKOIO 30pOBOI0 maM'saTTio. 30ublneHHsT KoedimieHTiB 10 0,66-0,93
MiATBEPKYE €PEKTUBHICTh TPEHYBaHb, 110 MOKPAIIYIOTh KOTHITHUBHI (yHKII, a
TaKOXX aKTUBHICTh y OeTa Ta anb(a miama3oHax, 1m0 BigoOpakae KOMIUICKCHUN

BILJIUB Ha HEWPOTICUXIYHUH CTaH.

1. Grossberg, S. (2021). Conscious mind/resonant brain: How each brain makes a mind.
New York: Oxford University Press. 56.

2. Luck, S. J. (2012). The Oxford Handbook of EventXRelated Potential Components.
Oxford University Press: Academic, 664.
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IMMOKA3HUKHU KPOBI Y MUIIIEH 3 EKCIIEPUMEHTAJIBHO
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CTPECOBOI'O PO3JIALY
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BLOOD PARAMETERS IN MICE WITH EXPERIMENTALLY INDUCED
SYMPTOMS OF POST-TRAUMATIC STRESS DISORDER

Oksana Vasylyshyn, Oleksanda Abrat, Vitalii Balatskyi, Maria Bayliak
Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine

We studied the effect of different types of stress on biochemical and hematological parameters of
blood in mice in the long term. Our aim was to determine whether changes in blood parameters
persist over a long period of time. After all, PTSD is a mental disorder that can accompany a
person for a long time, or even a lifetime. In the second experiment, we also used mice of
different ages to identify whether the development or duration of symptoms depends on the age
range.

OOrpynryBanHs Ta MeTa: OCTaHHI POKH BUYEHI AyXe IHTEHCUBHO IMPAIIOIOTh HaJ
BCTAHOBJICHHSIM MEXaHI3MIB PO3BHUTKY IMOCTTPABMATUYHOTO CTPECOBOTO PO3NATy
(ITTCP) 3 meToro ioro JikyBaHHs Ta nonepemkeHHs. [Ipote nyxe Oarato geraneit
JI0C1 3aJUIIA€ThCS HE3 sICOBAaHMM, aJDKE KOXKHA JIIOJMHA pearye Ha CTpec Io
pizHOMYy. CTHKaIOYUCh 13 OJHIEIO 1 TIEIO CAMOIO TPABMATHYHOIO MOJIEI0 Y OJHIET
monuan  Moxke pos3BuBatuca I[ITCP, a B iHmOI — HaBMaKW IiJBUIILYETHCS
CTPECOCTIMKICTh. € TinoTe3a, 110 1€ MOB’S3aHO 13 CTAHOM IMYHHOI cucteMu. Jlis
BuBueHHS MexaHi3MiB IITCP B ocTaHHI pOKM 3ampolOHOBaHI CTpeC-1HIyKOBaHI
mozeni IITCP y rpusyHiB. Meroro Hamoi poOGoTH Oylio JOCTIAUTH Ta
MPOAHANI3yBaTH BIUIMB PI3HUX THUIIIB CTPECy Ha T'eMaTOJIOTIYHI TMOKA3HUKH 1
OKpemi 010XIMIYHI TapaMeTPH Y KPOB1 MUIIICH.

Metoau: [Au3aiin excnepumenty Nel. CammiB mumed ninii C57Bl/6J (6-tn
MicsiuH1) moaAuiau Ha 4 rpynu (1 KoHTpoJibHA 1 3 AOCTIH1), B KOXKHIN 3 SIKUX 0YII0
no 6-8 ocobuH. Bukiukanu crpec y JOCHIAHUX TPy MHILIEH HACTYIMHUM YHHOM:
1) 3uepyxomiueHns (Restraint). Muiny momimany Ha 2 ToJ1 y MIIACTUKOBUH (IakoH
3 OTBOpaMH JUIS HAIXODKCHHS TMOBITPS. TakuM YMHOM MUIIa 0OMEXyBaiach y
pyxax. 2) 3BykoBuil BIIMB xmkaka (Sound exposure). Muina cioyxana 3amuc
HsBKaHHsA KoTa 15 xB. Ilicns BIIMBY MHepuIoro 1 APyroro TUITy CTpecy MUl
3amumanuch Ha 10 AHIB y JAOMamHIA KT JJIS PO3BUTKY CUMITOMIB. 3)
CouianpHa 130msmia (Social isolation). Mumii B wil rpymi po3MmilllyBajiuCh IO
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ONHIM y 0a30BUX KJIITKaX Ha 5 MicaliB ekcrnepuMmeHty. Ilicisi mpoBeneHHs
MOBEIIHKOBUX TECTIB A OuiHKU po3BUTKY [ITCP y mumeit 3abupanu KpoB st
TreMaTOJIOTIYHOTO Ta O10XIMIYHOTO aHAI3y.

Nu3aiin  excrnepuMenTy Ne2. Mumiell miggaBaiyd BIUIMBY OJAHOPAa30BOTO
TpuBajnoro crpecy (Single Prolonged Stress, SPS). Ile momens crpecy Bkitodae
MOCIIZIOBHY CEPil0 CTPECOBUX BIUIUBIB, SIKI BKJIIOYAIU CTPUMYBaHHS, IPUMYCOBE
IUTaBaHHS, 3BYK XWKaka Ta Jito edipy Ha mumei. [licna crpecy mwmmn 7 AHIB
BiAMOYMBaIK 1 OyJiu 1 HarasaoM. Jlam mpoBOIWIIN MTOBEIIHKOBI TECTH Ta 3a0ip
KpOB1 Ha BU3HAYEHHA 010XIMIYHMX 1 F€MATOJOTIYHHUX MTapaMeTpiB. Y €KCIIEPUMEHTI
BUKOPUCTOBYBAJIM MHILEH PI3HOTO BIKY; 2-3 MICSYHUX, SIKAX BU3HAYaIM SIK IOHI
muiii, Ta 10-12 MicsuHi, SIKUX BBaXKaJId MUIIIAMU CTApIIOTO BiKY.

Pesyabtatn: Excnepument Nel: Ctpec MeTO0M 3HEPYXOMJICHHS PU3BOJIUB /10
JIOCTOBIPHOTO 3HIKCHHS PIBHSI €PUTPOIUTIB Y KPOoB1 MuIei. [1oi0Hy TeHIeHIIi10
OyJ0 MOKa3aHO TaKOX 3a BIUIMBY HBKaHHs KoTa. [Ipu oMy piBeHb TeMOTiio0iHy
y KpOBI1 3aJIMIlIaBCsl HE3MIHHUM. B Toil ke yac, 6auuMoO HE3HA4yHE IiJIBUIICHHS
piBHA TeMaTOKpuTy. Takuil cynepewinBUil pe3yiabTaT MOXHA [OSCHUTU
3HEBOJIHEHHSIM a00 K YacTO-TYCTO MIJIBUILIEHUM pIBHEM OllKa B KpoBi, Ha (hOHI
AKAX Ma€eMO TICeBIO 30UIbIICHHS TemaTokpuTy. KoHlleHTpaiis Ouika Oylna
JIOCTOBIPHO BHILOIO MPU CTPECl 3BYKOM 1 Maja TEHACHIIIO JO BHUIIOTO PIBHA,
NOPIBHAHO 3 KOHTPOJIEM 3a IHIIMX THUMIB cTpecy. PiBeHb JIEWKOLMTIB OYB
JOCTOBIPHO BHIIUM Yy TpYINl 3BYKOBOIO BIUIMBY XI)Kaka. TakoX 3MIH Yy
JerkonuTapHiil GopMyni 3a BCIX BHUKOPUCTAaHMX YMOB He OyJio momideHo. Y
CaMIliB 3a YMOB CTPECY COIIIaJIbHOIO 130JIAIIEI0 CYTTEBO MIJIBUILYETHCS PIBEHb
npozananbHoro IL-1B. Opnak, aktuBHOCTI Mienonepokcuaazu (MIIO) Ta
napaokcoHas3u (IIOH) Oynu cyTTeBO HIXKUMMU Y JOCTIAHUX MUILIEH.
Excnepument Ne2: OnHOpa3oBUM TpUBAIUN CTpEC HE BIUIMBAB Ha KUIBKICTD
EpPUTPOLMTIB HI Y IOHUX, HI y MUIIEH cTapmoro BiKy. KUIbKICTh epUTPOLIMTIB 3a
HOPMaJbHUX yYMOB Yy MOJIOAMX Ta CTapUIMX TBApUH BiApi3HSIACS HA KOPUCTH
Mumen 2-3 MICI4YHOro BiKy. BMICT reMoriio0iHy Ta reMaTOKpUTy 3ajIMILaIucs
HE3MIHHUMHU 3a yCiX BUKOPUCTaHUX YMOB. BMICT IMyHHUX KJIITHH 3aJIMILIABCS Ha
BIJIHOCHO CTaJOMy pIiBHI Yy KOHTPOJBHIN 1 AOCHIAHIN rpynax. Pi3HuI y BMICTI
pi3HUX cyOmomymsiii sekonuTiB, aktuBHOCTI MITO Ta IIOH Ta koHmeHTparti
npo3anajgbHoro muTokiny IL-1 Takoxx He Oyno 3Haiineno. Illomo BMmicTy
3arajpbHOTo OUJIKa B IJIa3M1 KPOBI, TO BiH OyB MPOTHO30BAHO HMKYKUM Y camiliB 10-
12 MicSIYHOTO BIKY.

BucHoBku: Pi3HI THIIH KOPOTKOTPUBAJIOIO CTpeCy (CTpUMYBAHHs, 3BYK XHXKaka,
CoIllaJIbHA 130JIA1Ii51) HE MaJl CYTTEBOTO BIUIMBY Ha OUIBIIICTh T€MaTOJOTIYHUX
MOKa3HUKIB (TeMOTJI001H, TeMAaTOKPUT, KUTbKICTh (DOPMEHHX E€JIEMEHTIB KpOBI Ta
aevikouutapHa ¢opmyna) y camuiB mumeit giHii C57Bl/6) 6-micsyHOrO BIKY,
MPOTE COLliaJIbHA 13071511 Ta HIBKAHHS KOTA BUKJIMKAIHU JI€AKl 3MIHA B IMyHHOMY
ctatyci. PiBeHb npo3ananbHoro nuTokiHy IL-1 icToTHO miiBHIIyBaBCs y CaMmIliB,
AKX TiJaBajid BIUIMBY COIIAJIbHOI 13011111, MOPIBHSHO 13 MUILIAMH, SKI HE
niggaBaiau naii crpecy. [Ipy npoMy aKTHUBHICTH Mi€JONEpOKCcHIa3u Oyia 1CTOTHO
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HIDKYO10. Lle MoXke BKazyBaTH Ha pO3BUTOK 3alaJIEHHS 332 TAKUX YMOB. 3HIKEHHNA
piBEHBb MI€JIOTIEPOKCHIa3H Ta MapaOKCOHA3U Ta MJABHUILEHUHN PIBEHb JIEHKOIUTIB Y
camIliB, SKUX MiJIaBajid [ii CTpeCcy LUISIXOM MNPOCIYXOBYBaHHS HSBKaHHS KOTa
TaKOX MOJKE€ BKa3yBaTH Ha TpO3amajibHI MPOIIECH, TOB’s3aHI 13 OKCHUAATHBHUM
ctpecoMm. Jlis 0JHOPA30BOTO TPUBAJIOTO CTPECy HE TMOKazaja CyTTEBUX 3MIH HI y
reMaToJIOTIYHUX, HI y O10XIMIYHUX MapaMmeTpax 3- Ta 12-MiCAYHUX CaMIliB MUIIEH
niuii C57Bl/6].

Po6ora BukoHaHa y pamkax rpanty Bim MOH (peectpartiitnuii HOMeEp
0123U101790)

BIIJIUB 'AJTAMIHY HA KATIOHHI KAHAJIA BEJIMKOI
HPOBIJHOCTI AAEPHOI MEMBPAHUW HEUPOHIB ITYPKIHbE
MO30O4YKA I1YPIB

Kartepuna IIpouenko, Onena Koruk, Auna Korisiposa, ‘Cepriﬁ MapquKO‘
Inemumym izionoeii imeni O.0. boecomonvysas HAH Yxpainu, Kuis, Yxkpaina
annkotliarova@gmail.com

THE IMPACT OF GALLAMINE ON THE LARGE CONDUCTANCE CATION
CHANNELS IN NUCLEAR MEMBRANES OF THE RAT CEREBRAL PURKINJE
NEURONES

Kateryna Protsenko, Olena Kotyk, Anna Kotliarova, Serhii Marchenko
0.0. Bogomoletz Institute of Physiology of National Academy of Sciences of Ukraine, Kyiv,
Ukraine

Using the patch-clamp technique, we have found out that gallamine decreases current
amplitude through the LCC-channels of nuclear membranes in cerebellar Purkinje neurons in a
dose-dependent manner. At 50 uM and applied potential -40 mV, gallamine reduced it by 30%,
while at 1 mM it almost completely blocked the channels. Additionally, gallamine induces
channels’ flickering effect.

SnepHa o0oyiOHKA, IO CKIAAAETHCS 3 IBOX MeMOpaH, MICTUTh YHCJICHHI
aepHl TOpU Ta 1OHCeNeKTHBHI KaHaiu. Cepen OCTaHHIX TMOIMIMPEHUMU €
BUCOKOMpoBiAHI KkarioHHi kaHamu (LCC-kanamm), $KI XapaKTepU3yrThCS
MOTEHIIAI-3aJIE€KHICTIO,  CEJIEKTHUBHICTIO [0  OJHOBAJIEHTHHUX 1OHIB  Ta
HEMPOHUKHICTIO MJi1 JBOoBajieHTHUX KatioHiB (Marchenko et al, 2005). Xoua
CTPYMHM uepe3 Il KaHaJIu 3apeecTpOBAHO B Hallllid Jlabopatopli B KIIITHHAX
JEKUIbKOX THUIIB, 30KpeMa MeMOpani HelpoHiB Ilypkinbe mo3ouka (Marchenko et
al., 2005) Ta y spmepHid memOpani kapaiomionuTiB (Kotuk Tta iH., 2018), ix
(GyHKITIOHATBHI OCOOJUBOCTI 3aJIUIIAIOTHCS MAJIOOCTIKCHUMHU.

Bussnenns pedoBuH, mo BrumBaioTh Ha LCC-kaHami, € BaKJIMBUM
acmekToM i ix pochipkeHHs. lle mosBomsie igeHTHdIKYBaTH OJOKaTOpU Ta
MOJYJISITOPHU, SIKI € TMOTEHIIHHUMH 1HCTPyMEHTaMU JJIi BUBYEHHS (Hi310JIOTTUHOT
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poii IUX KaHamiB, 30kpema i gociipkeHHs ydacTi LCC-kaHamiB y peryJsiii
10HHOTO TPAaHCIIOPTY, €KCIpecii TeHIB Ta MIATPUMII KIITHHHOTO TOMEOCTasy.
Panime Oyno mokaszaHo, 10 A€SIKI MOAYJISITOPH HIKOTHHOBHUX XOJIHOPEIEHTOPIB,
30KpemMa OpoMiJIi POKYPOHIIO Ta MIMEKypPOHi0 YMHATH 1HT10younii BruB Ha LCC-
kaHam  sgepHoi  MemOpanu (KormspoBa Ta in., 2019). Tamamin €
HEJCTIONSIPU3YIOUUM  HEPBOBO-M'S30BHM  OJIOKATOpPOM, IO  KOHKYPEHTHO
aHTAroHi3y€ AaleTHJIXOJIIH Ha HIKOTHHOBHX PELENTOpax y HEPBOBO-M'SI30BOMY
3'enHadHl. Ha kmiTuHHOMY piBHI TajamiH Ji€ K OJIOKaTOp HIKOTHHOBUX
alleTUIIXOJIIHOBUX PEIENTOPiB, MEPEBaXHO Yy iX BIAKpUTOMY cTaHi. BiH Mae
MOTEHI[IAN-3aJIe)KHY KIHETHKY 3B'SI3yBaHHS, 10 JO3BOJIIE HOMY €(EKTUBHO
MoxayioBatu cuHantuuny nepeaady (Flora et al, 1970). Xoua ramamin gobpe
BUBYCHUN SK HEPBOBO-M'SI30BHM OJIOKaTOp, WOTO TMOTEHIIMHUN BIUIMB Ha 1HIII
TUIM 10HHUX KaHajiB, 30kpema Ha LCC-kaHanu siiepHoi MeMOpaHu, 3aIMIIAETHCA
ManofocaiKeHuM. ToMy MeToro 1aHoi poOOTH € JOCIHIKEHHsI BIUIMBY TajaMmiHy
Ha (QyskuionyBaHHs LCC-kanamiB y snuepHid memOpaHi HeilpoHiB IlypkiHbe
MO30YKa.

JloCmiDKeHHsT TIPOBOAWIM Ha 3-TIKHEBMX miypax mimiid Wistar. Ilicms
JeKariTamii TBapvH, 3pa3Kd MO30YKAa BWJIyYadd Ta TEPEHOCHIU Yy CIEHiaJbHO
MIJITOTOBJICHUN O0XOJIOKeHUM po3unH Ha ocHoBi NaCl 3 iHriditropamu. Jns
OTPUMAaHHS  130JIbOBAaHUX  siA€p 3pa3ku TKAaHWHM TOMOTCHI3yBalId  Ta
nentpudyrysanu mnpu 2000 g nporsarom 5 xBwinH. OTpUMaHUM KIITUHHUNA Ocaj
MICTsT  PECYCIEHJyBaHHS  BUKOPUCTOBYBAIM  JUJIL  €JIEKTPO(Di310JIOTTHHHX
JOCITIKeHb, SKI TPOBOJMIM MeEToJoM patch-clamp y kondiryparii "nucleus-
attached" 13 3acTocyBaHHSM pexuMmy ¢ikcailii MOTEHIIATy Yy PO3YHMHI TaKOTO
ckmany: KCI — 150; HEPES — 8; HEPES kanieBa cinmb — 12; EI'TA — 1 (pH 7,2).
AHami3 CcTpyMmiB depe3 OKpeMi 10HHI KaHajid TMPOBOAWIM 32 JIONOMOTOIO
nporpamtoro 3ade3neuenHs Clampfit 10.3 ta OriginPro 9.0.

3a pe3yabTaTamMu MPOBEICHUX JOCTIIKEHb 3'SICOBAHO, 10 TajaMiH YMHUTH
BUpaxeHU BIUIMB Ha ¢yHKUioHyBaHHA LCC-kananiB sanep HelponiB IlypkiHbe
Mo304ka. [Ipu npoMy crioctepiranu 10303aj€KHE 3MEHIIEHHSI aMIUTITyId CTPYMY
Kpi3b III KaHaiu. 30Kpema, MNpH KoHIEeHTpauii ramamiHy 50 MKMoJb/1 3a
MpUKIageHoro mnoteHmiany -40 mB ammuityna crpymy 3meHmmiack Ha 30%
MOPIBHSHO 3 KOHTPOJEM, a MpHU ammkamii 1 MMoibs/a BinOysnock Maibke MOBHE
omoxyBanus LCC-kanamiB. [amamiH TakoXX CHOPUYMHSIB BUPKEHUH e(eKT
«MHUTOTIHHS» KaHAJIB, 10 MOXXHA TOSCHUTH THMYAaCOBUM MEXaHIYHUM
OJIOKYBaHHSIM MOPH KaHaJy ITiJ1 Yac oro nepedyBaHHS y BIAKPUTOMY CTaHi.

Otrxe, rajgamMiH BHUSBHBCA HaWOLMbII €(GEKTUBHUM 3 JIOCI BHSIBJICHHUX
onoxatopiB LCC-kaHainiB, OCKUTBKM MOTo 1HTIOyI0Ua Jisl MPOSBISETHCS HABITH 3a
BIJIHOCHO HEBHUCOKHMX KOHIIGHTpaIlli Jif04oi pedoBHHH. lle BakimBo s
MOJAJIBIIOTO BCTAHOBJIEHHSI CTPYKTypu Ta (izionoriyHoi pom LCC-kananis, a
TaKOX BU3HAYCHHsI 1X POJIl y PETYJSAIii SACPHO-IIUTOIIa3MAaTHUYHOTO TPAHCIIOPTY
Ta KaJbI[1€B1M CUTHATI3AIII].
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T'ITOKAJIBIINH SIK IOTEHIIMHA CUTHAJIBHA JJAHKA
B PEI'YJISILI EHIOLIMTO3Y CUHAIITUYHUX AMPAR
TA IHIYKUII JOBITOTPUBAJIOI CHHAITUYHOI JENPECII

Bopuc Oaigipos
Inemumym ¢hizionoaii im. O.0. bocomonvys HAH Yxpainu
Kuis, Ykpaina
bolifirov@biph.kiev.ua

HIPPOCALCINE AS A POTENTIAL SIGNAL LINK
IN THE REGULATION OF SYNAPTIC AMPAR ENDOCYTOSIS
AND INDUCTION OF LONG-TERM SYNAPTIC DEPRESSION

Borys Olifirov
Bogomoletz Institute of Physiology of NAS of Ukraine, Kyiv, Ukraine

NMDA receptor-dependent hippocampal LTD involves Ca?*--mediated AMPA receptor
endocytosis. The neuronal Ca?* sensor HPCA interacts with AP2B1, initiating clathrin-mediated
endocytosis. Using fluorescent microscopy and a FRET-based approach, stable colocalization of
HPCA and AP2B1 was observed during chemical LTD in cultured hippocampal neurons. These
findings suggest that HPCA regulates LTD induction and synaptic receptor trafficking by
modulation of clathrin-mediated endocytosis.

NMDA-penentop 3aJIe’)KHA JIOBFOCTPOKOBA Jenpecis (LTD)
rinoKaMIajabHUX TIIyTaMaTEepPriyHUX CHHAIICIB OOYMOBIIOETHCA E€HAOLUTO30M
AMPA penentopiB, 1HAyKOBaHUM NpoHUKHEHHsIM Ca** yepes NMDA-peuenropu.
byno nokazano, mo rinokansuuH (HPCA), HelipoHHMI Kanbli€BUN CEHCOpPHUU
oinok, ¢yukiionye sik cencop Ca*" B inaykuii LTD. Ilonmepeani GioximiuHi
JOCITIKEHHSI BKa3ylOTh Ha MoTeHIliiHy B3aemojiro HPCA 3 Gerta-cyOoauHUIEIO
afantepHoro OinkoBoro komiuiekcy 2 (AP2B1), mo Moxe sBASTH COOOK0 paHHIO
CTaJil0 CHUTHaII3alll B 1HILIAINT KJIATPUH-OMOCEPEIKOBAHOTO €HAOUMUTO3Y. Lls
B3a€EMO/IISI MOXKE MOACHUTHU 3B'130K akTuBalli NMDA-penentopiB 3 eHA0OLUTO30M
AMPAR. Onnak, monpy NOTeHIliiHe 3HauYeHHS i€l B3aemoii B peryismii LTD,
BOHA IIIe¢ He OyJa ToCipKeHa B )KUBUX O10JI0TTYHHUX CHCTEMaXx.

BuxopucroBytoun Metoau emidryopeciieHTHOI MIKPOCKOITIT il peecTpartii
dropcTepoBchbkoro pe3oHancHoro mepenecy eneprii (FRET) Oymo mpoBeaeno
CIIOCTEPEKEHHS 32 TPAHCIIOKAIISIMUA Ta B3aEMHOIO JIOKaTI3ali€r0 (HIyopecieHTHO
miuenux HPCA Tta AP2BI1 mig uwac iuaykmii ximigaoi LTD (ionodopernyune
npuknagands 15 mM NMDA tpusaiictio 60 cex 3a mpucytHocti 0.15 mM Mg2+
B MTO3aKJIITUHHOMY PO34YHHI) B KYJIbTUBOBAHUX HEHPOHIB rIOKamma mypis.

B pesynbrari ouinku FRET BusiBieHo, 1o mMoTeHIiHA Oi10K-011KOBa
B3aemoist Mix HPCA ta AP2B1 crioctepiraetbcs B JEHAPUTHUX LIUIIMKAX HABITh
B IHTaKTHUX HeWpoHax 10 1HAykuii ximiudHoi LTD. ¥V BianoBiges Ha IPOTOKOJ
iHAaykoii xiMiyHoi LTD cnocrepiraiiock 3Hauylle MiABUIIEHHS €()EeKTUBHOCTI
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FRET sk y neHapuTHUX IIMIUKaX, Tak 1 cTOBOypi aeHaputa. [lo 3aBepiieHHIO
npuknaganHs po3unHy NMDA He cmocrtepiraiocst BIJHOBIEHHS 3HAY€Hb
epextuBHOoCcTi FRET 10 moyaTkoBUX M0 € TOPSIMHUM CBIAYEHHSM CTaOLIBHOT
konokanizanii HPCA ta AP2B1 sika Mmoxe 00yMOBITIOBaTHCS YTBOPEHHSAM CTIMKHX
O1TOK-O1TKOBUX KOMIUIEKCIB B CHHAlNTHYHUX 1 EKCTPACHHANTHYHUX 30HAX
CH/IOIIUTO3Y.

Otpumani pesynbratu cBimdath, mo HPCA wmoxe BimirpaBaTé pojib He
TUIBKK B TIpoliecax 1HAYKIII ¢GopM JOBroTpUMBANIOi IUIACTHYHOCTI, aje ¥ B
HOPMAJIbHUX TIpoliecax TpadiKy CHUHANTHUYHUX PELENTOPiB B 30HAX E€HAOLUTO3Y
JOKANI30BaHUX B JCHAPUTHUX IIMNHKaXx. BoaHowyac mpojeMOHCTpOBaHa
HeobopoTHicTh kosokamizamii HPCA ta AP2B1 siBHO mokasye TpuBajii 3MIHH Y
BKJIMBIN PErYJISATOPHIN JIaHII KJIATPUH-OMOCEPEIKOBAHOTO €HAOIMTO3Y 10 MOXKE
JIeKaTH B OCHOBI SIK IHAYKITIT, TaK 1 miaTpuMaHHsa cuHanTtuyHoi LTD.
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COMBINED OXIDATIVE AND NITROSYL STRESS MEDIATES ZINC
CARBONATE HYDROXIDE MICROFLAKES-INDUCED ERYPTOSIS

Anton Tkachenko?, Yuriy Kot?, Yulia Pazura3, Volodymyr Prokopiuk*?,
Anatolii Onishchenko?®, Iryna Bespalova®, Kateryna Kot?, Svetlana Yefimova®

1Charles University, Czech Republic
anton.tkachenko@If1.cuni.cz
2V/.N. Karazin Kharkiv National, Ukraine
3Institute for Scintillation Materials of the National Academy of Sciences of Ukraine, Ukraine
“4Kharkiv National Medical University, Ukraine
SInstitute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences
of Ukraine, Ukraine

Erythrocytes are considered a convenient model for assessing the overall
hemocompatibility of nanomaterials. Notably, eryptosis has been recently
suggested as a more informative way for evaluating hemocompatibility of
nanomaterials compared to hemolysis. Since eryptosis is a regulated cell death of
erythrocytes, eryptosis assays provide insights into the molecular
nanotoxicological mechanisms, while hemolysis, considered an accidental cell
death mode, reflects just the degree of mechanical damage to erythrocytes.

In this study, the ability of zinc carbonate hydroxide Zns(COs)(OH)s
microflakes to induce eryptosis of erythrocytes was evaluated with a focus on the
contribution of oxidative and nitrosyl stress. Flow cytometry-based detection of
eryptosis was judged by annexin V-FITC staining. Flow cytometry-based ROS
quantification was performed using 2',7'-dichlorodihydrofluorescein diacetate
(H2DCFDA) staining. Confocal microscopy-based RNS detection was carried out
using Cellular ROS/RNS Detection Assay Kit.

In this study, we clearly demonstrated the dose-dependent induction of
phosphatidylserine externalization by zinc carbonate hydroxide microflakes
suggesting that these materials triggered eryptosis. Redox imbalance is frequently
considered an important trigger of eryptosis. Indeed, our study shows that both
ROS and RNS contribute to zinc carbonate hydroxide microflakes-induced
eryptosis in a dose-dependent manner. It is worth mentioning that ROS signaling is
well characterized in nanomaterials-induced eryptosis, while the contribution of
nitrosyl stress is not well investigated. However, it might be important, since
erythrocytes are well known scavengers of nitric oxide, a potential source of RNS.
Thus, this study also sheds some light on the involvement of nitrosyl stress in
eryptosis.

Our findings suggest that Zns(CO3)(OH)s microflakes demonstrate the dose-
dependent ability to induce eryptosis associated with oxidative and nitrosyl stress.
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REGULATION OF HORMONAL SECRETION IN ISLETS OF
LANGERHANS BY GHRELIN AND ITS ANTAGONIST LEAP-2

Yevhenii Murdasov, Patrick Gilon
Pole d'Endocrinologie, Diabéte et Nutrition, Université Catholique de Louvain,
Brussels, Belgium
yevhenii.murdasov@uclouvain.be

Background and Aims: Ghrelin activates the GHS-R1a receptor to stimulate
appetite and impair glucose homeostasis, while LEAPZ2, an endogenous antagonist
of GHS-R1a, counteracts ghrelin’s effects and improves glucose homeostasis. The
mechanisms by which ghrelin and LEAP2 regulate insulin (INS) and glucagon
(GCG) secretion are not well understood. Since 5-cells express GHS-R1a, ghrelin
and LEAP2 likely affect somatostatin (SST) secretion. This study explores their
effects on pancreatic hormone secretion in mice and human and whether these
effects are mediated by SST.

Materials and Methods: Experiments were conducted on islets from control
(Sst*’*) and SST knockout (Sst”) mice (C57BL/6N) and human islets (IIDP). Islets
were incubated for 1h in a medium containing a 6 mM amino acid mixture (2 mM
alanine, 2 mM arginine and 2 mM glutamine) and various glucose concentrations
(1 mM (G1), 7 mM (G7), or 15 mM (G15)), ghrelin (acyl-ghrelin) or LEAP2 (both
tested at 0.1, 1, 10 or 100 nM).

Results: Glucose concentrations positively correlated with insulin and SST
secretion, while glucagon secretion peaked at 1 mM glucose and declined at higher
levels. Islets from Sst’- mice showed no change in insulin secretion but exhibited
significantly higher glucagon secretion at G7 compared to control islets, albeit
lower than at G1. In Sst*’* islets, ghrelin dose-dependently inhibited GCG release
in G1 (35%-50% inhibition; P<0.01) and inhibited INS secretion in G15 (20% at
100 nM; P<0.05). LEAP2 at 100 nM increased GCG secretion in G1 (45%;
P<0.01) and INS secretion in G15 (19%; P<0.05). Ghrelin (>1 nM) stimulated and
LEAP2 (>10 nM) inhibited SST secretion (P<0.01). Neither peptide affected INS
or GCG secretion from Sst”- islets, indicating SST mediation. In human islets,
neither ghrelin nor LEAP-2 affected pancreatic hormone secretion, except for the
significant stimulation of SST secretion by 100 nM ghrelin in the presence of G15
(P<0.05).

Conclusion: In mouse islets, ghrelin exhibits dose- and glucose-dependent
inhibitory effects on GCG and INS secretion, while LEAP2 stimulates GCG
secretion in G1 and INS secretion in G15. Notably, ghrelin stimulates SST
secretion, whereas LEAP2 inhibits it. The effects of ghrelin and LEAP2 on INS
and GCG secretion are indirect, mediated by SST, which is compatible with the
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high expression of GHS-R1a in d-cells. However, in human islets, neither ghrelin
nor LEAP-2 affected INS or GCG secretion.
Supported by: FRIA, FNRS, FSR, Helmsley

ANTI-PLASMINOGEN AUTOANTIBODIES IN TYPE Il DIABETES
MELLITUS PATIENTS: ISOLATION, SPECIFICITY, AND POSSIBLE
ROLE IN THROMBOTIC COMPLICATIONS

Artem Tykhomyrov, Olena Yusova, Lada Kapustianenko,
Svitlana Kharchenko, Tetyana Drobotko
Palladin Institute of Biochemistry of NAS of Ukraine, Kyiv, Ukraine
E-mail: artem_tykhomyrov@ukr.net

Background and aim. Autoantibodies against proteins of the hemostasis
system are significant in the context of both types of diabetes mellitus (DM). These
autoantibodies are produced when the immune system mistakenly targets the
body’s own proteins, leading to autoimmune responses. Plasminogen is a 92-kDa
glycoprotein that is composed of several distinct domains: N-terminal Pan-apple
(PAp) domain, five kringle domains, which are responsible for binding to various
molecules, including fibrin and cell surface receptors, and serine protease domain.
Plasminogen is a precursor protein of plasmin (EC 3.4.21.7), the active enzyme
that degrades fibrin clots and is involved in inflammation and immune response
regulation, angiogenesis, wound healing and other normal and pathological
processes. The formation of autoantibodies to plasminogen, its tissue activator (t-
PA) and some other hemostasis proteins has been demonstrated in various
autoimmune diseases. This can disrupt normal blood clotting and fibrinolysis
processes, contributing to prothrombotic state development and severe
cardiovascular complications. We hypothesized here that, in diabetes,
autoantibodies can be formed against various hemostasis proteins, including
plasminogen, due to its excessive glycosylation. These autoantibodies could serve
as biomarkers for assessing the risk of thromboembolic events in diabetic patients.
Thus, the aim of the present study was to detect and characterized
immunochemical properties of autoantibodies to plasminogen T2DM patients.

Methods. The titers of autoantibodies against plasminogen and t-PA in the
serum of T2DM patients (both genders, n=10) were determined using enzyme-
linked immunosorbent assay (ELISA). Purified native Glu-plasminogen, isolated
on Lys-sepharose, and recombinant t-PA (Actilyse®, Boehringer Ingelheim,
Germany) were used as the respective antigens. HRP-conjugated anti-human IgG
(Sigma-Aldrich, USA) served as the secondary antibodies. Serum from clinically
healthy donors with normoglycemia was used as the control. The pool of IgG,
which specifically recognizes plasminogen, was isolated on a synthesized
immunoaffinity sorbent, Pg-sepharose, from the total IgG fraction previously
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obtained via Protein G-sepharose chromatography. The binding of polyclonal anti-
plasminogen antibodies, isolated from the blood of diabetic patients, with the
plasminogen-related antigens (kringle-containing fragments K1-3, K4, K5, mini-
plasminogen) was verified using immunoblot. Quantitative data were statistically
processed using analysis of variance (ANOVA), with differences considered
statistically significant at P<0.05.

Results. Using ELISA, it was established that the titer of autoantibodies
against plasminogen in the serum of T2DM patients was 32 folds higher that of
healthy donors (P<0.01). Elevated titers of autoantibodies against t-PA were also
detected in the serum of diabetic patients. The specific amount of IgG isolated on
the affinity sorbent Pg-sepharose was 1.6+0.9% [0.71+2.83] of the total IgG pool.
The fraction of anti-plasminogen IgG isolated on the affinity sorbent was used as
primary antibodies in immunoblotting. It was demonstrated that the obtained
antibodies recognize both the intact plasminogen molecule and its proteolytically
derived fragments K1-3 and mini-plasminogen, but do not bind with the isolated
fragments K4 and K5. These results indicate that the antigenic determinants, which
is responsible for binding to the autoantibodies, are located in the
hyperglycosylated regions of the non-catalytic part of the plasminogen molecule,
located within the first three kringle domains, as well as in the serine protease
domain. Thus, multivalent autoantibodies against plasminogen can block the
binding of the zymogen molecule to activators, substrates, and cell receptors, as
well as inhibit activity of the plasmin active site. The binding of anti-Pg-1gG to the
corresponding antigens present in various biological materials (platelets, tumor
tissue, chronic wound biopsy, tear fluid, etc.), demonstrated by immunoblotting,
suggests the potential involvement of anti-plasminogen autoantibodies in
modulating various physiological and pathological processes in the human
organism.

Conclusion. For the first time, elevated titers of antibodies recognizing
endogenous plasminogen and its tissue activator have been demonstrated in the
blood of patients with type 2 diabetes mellitus. The localization of epitopes in the
plasminogen molecule recognized by autoantibodies has been established. Further
studies on the formation, specificity, and impact of these autoantibodies on
fibrinolysis and other processes, which involve plasminogen/plasmin system
proteins, will help determine their role as potential prothrombotic factors and
provide a basis for identifying them as predictors of thromboembolic
complications in DM. Identifying elevated titers of autoantibodies can help in the
early diagnosis of diabetes-related complications. Future research could establish if
regular monitoring of autoantibody levels can provide insights into disease
progression and the effectiveness of treatment regimens.

Funding. This work was performed within the framework of the budgetary
project of the Palladin Institute of Biochemistry of the National Academy of
Sciences of Ukraine, “Investigation of the functional role of plasminogen/plasmin
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system proteins in the regulation of molecular-cellular interactions in fibrinolysis
and reparative processes”, 2022-2027 (state registration number 0123U100516).
Conflict of interest. The authors declare no conflict of interest.
Acknowledgments. The authors wish to express their thanks to Dr. Sc., M.D.
Petrenko O.M. for clinical materials and Dr. Yatsenko T.A. for preparation of the
immunoaffinity sorbent.

TIAKAJIIKC[4]APEH C-1087 SIK CEJIEKTI/IBHI/II?'I..E(I)EKTOP Ca?'-
TPAHCITIOPTHUX CUCTEM TA CKOPOTJIMBOI AKTUBHOCTI
KJIITUH I'N'TAAEHBKUX M A31B

OJaekcanap Maawk, Tersina Bexutiu, Oabra Hlumoasaok
Incmumym 6ioximii im. O.B. llannadina HAHY, Kuis, Ykpaina
o.maliuk@biochem.kiev.ua

TICALIX[4]JAREN C-1087 AS A SELECTIVE EFFECTOR OF Ca?" TRANSPORT
SYSTEMS AND CONTRACTILE ACTIVITY OF SMUTH MUSCLE CELLS

Olexander Maliuk, Tetyana Veklich, Olga Tsymbalyuk,
Palladin Institute of Biochemistry NASU, Kyiv

The aim of the work was to study the biochemical of the effect of thiacalix[4]arene C-
1087 on the plasma membrane Ca*,Mg*-ATPase activity of myocites. It has been shown that C-
1087 selectively inhibites the Ca*,Mg*-ATPase activity and increases the intracellular
concentration of Ca ions.

Obrpynmysanns ma mema. Tpancnopraa Ca*,Mg®*-ATPa3a miazmMaTu4HOi
meMmOpanu ([IM) y Bunaaky rnaaenpkux M’s3iB (I'M) mae dyHmamenTtambHe
3HaueHHs y IiaTpuManHi (izionoriunoi konuenrpamii Ca®* y wmiomurax, 3a
paxyHOK KOMIIEHCAIlli MTaCUBHOTO MOTOKY 10HIB Ca B KJIITHHY, SKHM BiJ10yBa€ThCA
B crokoi. Bona BUKopHCTOBY€ eHeprito rigponisy ATP mns inkauysanns Ca?* i3
KJIITUHA TPOTH TpaJleHTa KOHUEHTpalii, N[0 ICHYye MDK 30BHIIIHbO- Ta
BHYTPIIIHBOKIITHHHUM cepenoBumeM. Takum umaoM, i Ca?*,Mg*-ATPa3a mac
BEJIMKE 3HAYEHHS JIJIs1 KOHTPOJII0 CKOPOTIMBOI aKTUBHOCTI, 30Kkpema ['M. 3 ormisay
Ha BCE BHINE3a3HAYCHE MEPCIEKTUBHUM € TIONIYK CITOJIYKH, SKa JIO3BOJIsIa O
3MIHIOBATU aKTUBHICTh KaJibI[i€BOi mommu [1M.

Y 1upoMy acmekTi, 30KpeMa, NPEACTaBISIOTh I1HTEpEC KaIIKCapeHu —
MaKpOIMKIIIYHI ~ CIOJIYKH, CHHTE30BaHI MIISXOM IMKJIOKOHJEHcAlli Mmapa-
3aminieHnx ¢eHoiB 1 popmanpaeriay. KamikcapeHu BUBYAIOTHCS K MOJICKYJISIPHI
iaTdopMu IS TU3AHY CHOJYK, 3AaTHUX BIUTUBATHA HA MPOTIKAHHS 010XIMIYHHUX
nporieciB. Hami momepenni nawHi, oxepxaHi pazom 3 akamemikom HAHY
Kansuenkom B.I. Ta ioro koneramu (I0X HAHY), cBigunuinu Ha KOPUCTH TOTO, IIIO
tiakamikc[4]apen C-1087 moxe mpeTeHAyBaTH Ha POJIb CEJIEKTUBHOTO 1HTIOITOpa
KaJibIli€BOi mommu [1M.
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Tomy MeTo010 1aHOi poOOTH OyJIO JOCTIIUTHA 3aKOHOMIPHOCTI 1HT10ITOPHOTO
BIUIMBY Tiakanikc[4]apeny C-1087 na xanbiieBy nommy I[IM Ta ckopoTiuBy
aAKTUBHICTh MIOMETPIsl.

Memoou. Tiakamikc[4]apen C-1087 (5,11,17,23-
tetpa(tpudrop)MeTri(heHucynpHOHMITIMIHO )METUIIAMIHO-25,2 7 - TUTeKCUIIOKCH -
26,28-urinpokcuTtiakanikc[4]apeH) OyB CHHTE30BaHUN Ta OXapaKTEPU30BAHUU 13
BUKOpHUCTaHHAM MeToiB SAMP Ta iHdpadepBoHOi criekTpockorii y Biam Ximil
docdopaniB [HcTuTyTYy Oopraniunoi xiMii HAH Ykpainu (3aB. BiI1IOM — akaieMiK
HAHY B.I. Kanbuenko). ExcriepumenTd OyJid BUKOHAHI Ha CYCIEH31l KIITUH
Mmiometpis, dpakiii [IM, 06pobieniii 0,1 % po3unHOM AUTITOHIHY, Ta Mpenaparax
1o3/10BkHIX ['M poriB MaTKH.

Pesynomamu. Mu nokazanu, mo aociipkeHud Tiakanikc[4]apen C-1087 3
BUCOKOIO eekTuBHICTIO (Ios5 = 9,4+0,6 MKM) npurHidye eH3MMaTUYHY aKTUBHICTb
Ca®*,Mg@?*-ATPasu IIM, npu mpoMmy BiH He BmiumBac Ha aktuBHOcTi Na* K*-
ATPa3u, Mg#-ATPasu i Ca?*-ATPas3u [IM.

BaxxnuBuM nuTaHHsAM OyJo 3 sicyBatv, yu Oyje BIUIMBATU Tiakalikc[4]apeH
C-1087 ma BHyTpimHBOKIITUHHY KoHHeHTpamito Ca’* y T'MK. Tomy y cBoix
NOJAJIBIINX EKCIIEPUMEHTAaX MU BHKOPUCTaIM KOH(OKaIbHY MiKpockomito. I3
BukopuctanHsaM Ca?*-uyrimBoro 3ommy fluo-4 6Gynma BcramoBneHa 3MiHa
BHYTPIIIHBOKIITMHHOT KoHHeHTpanii Ca?* mix BmumBoM Tiakamikc[4]apeny C-
1087. byno nokazano, mo mig aiero C-1087 (20 mxM) BiOyBaeThbCsl TpaH31EHTHE
piske 3pocTanHs (uyopecieHTHOi Bianosini Ca®'-uytmusoro 3ouay fluo-4 AM y
kiituri. IIpotarom 2,5 xB koHueHTpanis Ca?* 3HMKYeTbCA, IO CBITYHUTH PO
3aJIy4CHHSI KOMIICHCATOPHUX MEXaHi3MiB (THUIy MIiTOXOHJpIi, HATPif-KaJIbIi€BOTO
oominauka IIM). Otxe, Tiakanikc[4]apen C-1087 minsuirye konuenrpanito Ca?*y
rinageHbkoM’ s130Bux KinitTuHax (I'MK).

Takox Oyno mokasano, mo C-1087 (50 mxM), momiOHO 10 YTEpPOTOHIKY
OKCUTOLIMHY, TMPU3BOJUTH JIO 3MEHIICHHS €(QEKTUBHOIO TiAPOJUHAMIYHOTO
niametpy I'MK, BumipsHoro 3a momomoror JIKC, Ha 44,6 + 4,2 % BigHOCHO
KOHTPOJIIO, [0 CBIIYUTH PO CKOPOUEHHSI MI1OLIMTIB.

TeH30MeTpUYHIMH  JOCHIKEHHIMA 3 HACTYITHUM MEXaHOKIHETHIHUM
aHaJi30M MPOJAEMOHCTPOBaHO, 110 Tiakamnikc[4]apen C-1087 (10 mxM) cripuuunsie
CYTTEBE 3HMKCHHS MAaKCUMAJIBbHUX IIBHIKOCTEH pO3Cia0JeHHsS CIOHTAaHHUX Ta
AKTUBOBAHMX TINepKaiieBUM po3unHOM (80 MM) CKOpOTIMBHUX BiAMOBIACH
MYJIBTHUKTITUHHUX TJ1aICHBKOM’SI30BUX TpENapaTiB MaTKH IIypiB.

Pe3ynbrati KOMIUIEKCHUX O1OXIMIYHHUX 1 MEXAHOKIHETMYHMX JOCIHIIKEHb
BKa3ylOTh Ha Te, mo Tiakaiikc[4]apen C-1087 13 BHCOKOIO CIIOPITHEHICTIO
(BenmmunHa koedimienta inridyBanns los ckmamae 9,4 + 0,6 MxM) ¥t BuUOIpKOBO
(MOpiBHSAHO 3 iHIIMMHM CHCTEMaMH aKTHBHOTO 10HHOTO TpaHCIopTy) Oiokye Ca?*-
IOMITy MIa3MAaTHYHOI MEMOPaHH, TAKUM YMHOM IalbMyIO4H €KCTpy3ito ioniB Ca?*
3 LUTO30JI0 MIOIUTIB Ta YIOBUIbHIOIOUHN MIPOLIEC PO3CIAOIECHHS.

Bucnosxu. Takum 4rHOM, pe3yNbTaTH, 0 OyiIM oJepkaHi 3 BUKOPUCTAHHSIM
Tiakanikc[4]apeny C-1087 — cenektuBHOro Ta edeKTuBHOrO iHridiTopa Ca?*,Mg?*-
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ATPa3u, MOXyTb MaTH BaXJIMBE 3HAUYECHHA /s 3°jCyBaHHA MeMOpaHHHMX
MEXaHi3MiB KaTiIOHOTO OOMIHY y TJIaJ€HbKHUX M’si3aX, 30KpeMa, IiJl Yac BUBUEHHS
pOJIi TIa3MaTUYHOI MeMOpaHu B 3a0e3MeueHH] eNeKTpo- Ta (papMaKoOMeXaHIYHOTO
CHpsDKEHHS B HUX, @ TAKOX B PEryJysiii ioHHoro romeoctasy B T MK,

Asmopu 60auni axademixy HAH Vxpainu npogh. C.O. Kocmepiny ma
axaoemixy HAH Yxpainu npogh. B.l. Kanvuenxko 3a 0062080peHHs pe3yibmamis
0ocnioie ma meopui OUCKYCIl.

MORPHOMETRIC ASSESSMENT OF THYROID HISTOPATHOLOGY
AFTER EXPOSURE TO CHEMICALS

Boubacar Sidiki Sylla, Anne Elisabeth Reetz, Asya Kadic, Philip Marx-
Stoelting, Marize de Lourdes Marzo Solano
German Federal Institute for Risk Assessment, Department of Pesticides Safety,
Berlin, Germany
Boubacarsylla920@gmail.com

Thyroid glands histological evaluation is considered to be the most reliable
indicator of thyroid toxicity in nonclinical toxicologic pathology. It is also often
referred to as one of many sources of information that add to the “weight of
evidence” approach when assessing potential endocrine disrupting effects of a
compound. Current histopathological evaluations alone are insufficient for accurate
and comprehensive assessment of thyroid effect, especially at chemicals risk
assessment. This is mainly due to their semi-quantitative nature and subjective
evaluation or bias. It is also time consuming and not efficient at large laboratories
with high demand for fast diagnosis. Image analysis throw digital microscopy has
advanced digital pathology in contrast to traditional light microscopy is improving
routine pathology diagnosis and well as human health and veterinary research.

Toxicological studies conducted in recent years have revealed that certain
plant protection products (PPPs) can impact the endocrine system and are
classified as endocrine active substances (EAS). EAS are compounds capable of
interacting with or disrupting typical hormonal processes. These interactions can
affect various physiological systems, such as growth, development, reproduction,
and metabolism. If these interactions lead to harmful outcomes, the substances are
referred to as endocrine disruptors (ED). As a result, regulatory bodies and
researchers are increasingly focused on identifying and understanding the
mechanisms and potential risks associated with EAS and ED exposure, to develop
effective strategies for mitigating their effects and ensuring environmental and
human health safety.

The endocrine system plays a critical role in the physiological processes of
most living organisms, as it regulates and controls hormonal release. The thyroid
gland, a component of the endocrine system, is part of the hypothalamus-pituitary-
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thyroid (HPT) axis. Both the thyroid gland and the HPT axis are primary targets of
chemical substances in rodents, making them a focal point in toxicological studies
investigating individual and combined effects of chemicals.

The thyroid gland plays a pivotal role in human health, acting as the
principal regulator of metabolism and growth via the synthesis of thyroid
hormones. The impact of external factors, including environmental contaminants
and pharmaceuticals, on thyroid function has become a subject of growing
concern, given the critical role these hormones play in a range of physiological
processes, particularly neurodevelopment in foetuses and young children.

Here we describe a protocol for semi automatized evaluation of thyroid
tissue containing specimen and slide preparation, image digitalization, software’s
acquisition of morphometry parameters as well as limitations and artifacts into
microscopy. Thus, we devise a workflow method to assist pathologists and risk
assessors into a more reliable, reproducible and quantitative methodology to
investigate thyroid hyperplasia and hypertrophy incidence and severity.

Thyroid specimens were promptly frozen at -80°C subsequent to their
extraction and dissection. A thyroid lobe was halved through a transverse cut at the
thyroid’s midpoint (isthmus), yielding an anterior and posterior section. These
sections were embedded using Tissue-TekR O.C.T. Compound and once again
frozen at -80°C until the standard histological examination was to be conducted.
Sections of the thyroid were pared from the block and slices of 7um thickness were
generated with a Thermo Scientific Cyrostat HM550 (LIMS) Cryotome. For each
thyroid section, three slides were created, each bearing two to three 7um cuts.
These sections are then mounted onto glass slides.

In conclusion signs of hypertrophy and hyperplasia observed via classical
histological analysis were confirmed by morphometric analysis standardizes at this
study conditions.

Optimization of morphometric approaches in chemicals assessment is still
needed, but the thyroid index gives the opportunity to look at a continuous
parameter which can help to model effects and prioritize chemicals in the future,
instead of looking into non continuous data and parameters such as mild/severe
hypertrophy and hyperplasia.
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MOJIEKYJIAPHI MEXAHI3ZMMU PO3BUTKY PESUCTEHTHOCTI 10
IHCYJIIRY 3A YMOB OKUPIHHA

KOuais Binenbska, /Imurpo Minuenko, Oxkcana Patymna, Osexcanap
Min4yeHko
Incmumym 6ioximii im. O. B. Ilannadina HAH Yxpainu, Kuis, Yxkpaina
yulya.viletska@ukr.net

MOLECULAR MECHANISMS OF THE DEVELOPMENT OF INSULIN RESISTANCE
IN OBESITY

Yulia Viletska, Dmytro Minchenko, Oksana Ratushna, Oleksandr Minchenko
Palladin Institute of Biochemistry of the National Academy of Sciences of Ukraine, Kyiv

Numerous data demonstrated that in obesity there are disturbances of various metabolic
processes including glucose metabolism in subcutaneous adipose tissue. Obesity is a serious pathology
that is accompanied by various complications, such as dyslipidemia, atherosclerosis, type 2 diabetes,
and leads to a decrease in the duration and quality of life. The study of changes in the expression of
genes that control the growth of adipose tissue, and the development of obesity associated metabolic
complications is an important trend in this area, as it may contribute to finding ways to prevent and
treat these pathologies.

YuciieHHI JAaHl BKa3ylOTh Ha Te, IO 3a YMOB OXHPIHHS CIOCTEpPIra€ThCs
NOPYIIEHHS PI3HOMAHITHUX METa0OIIYHUX MPOLECIB, Y TOMY 4YHCIl 1 MPOLECIB
MeTaboJII3My TJIIOKO3HM, 30KpeMa Yy MIIWIKIPHIA XUPOBi TKaHWHI. OXUPIHHS SBISE
c00010 Ccepilo3Hy MaTOJIOTII0, 10 CYNPOBOKYETHCA PI3HUMHU YCKIIAIHEHHSIMU, TAKUMU
K JUCHIMIIEMisl, aTEPOCKIIEpPO3, AlabeT 2 TUIly, 1 MPU3BOJUTH 10 3HUKEHHS TPUBAJIOCTI
1 sKocTl XHATTA. JloCHipKeHHS 3MiH B eKCIpecii T'eHiB, 10 KOHTPOJIOITH IMPOIECH
pOCTY J>KMpPOBOI TKaHWHU Ta PO3BUTOK OOYMOBJICHUX OXHUPIHHSAM METaOOIIYHUX
YCKIIQAHEHb, € BAXJIMBUM HANpsSAMOM Y IlH 001acTi, OCKIIBKM MOXE CIPHUSITH
BUSIBJICHHIO IUIAX1B MPOQITAKTUKH 1 JIIKYBaHHS IIUX MMaTOJIOTIH.

Metoro poOoTu OysI0 TOCIITUTH MOJIEKYJISIPHI OCHOBU PENpOrpaMyBaHHsI T€HOMY
3a YMOB OXHUPIHHS 1 MOr0 METa0OMIYHMX YCKJIAAHEHb IIJISTXOM BUBYCHHS EKCIpecii
TeHIB, 10 KOAYIOTh BAXJIMBI PETYISTOpHI Tmporeinu, a Takok MikpoPHK, mns
1AeHTU(IKALll TUX TEHIB, SKI MPUYETHI A0 PO3BUTKY PE3UCTEHTHOCTI JO 1HCYJIHY Ta
CTpECy €HJIOIUIa3MaTUYHOIO PETUKYIIyMa.

JlocmipkeHHsT TPOBEICHO Ha MiALIKIPHIN KUPOBIM TKaHWHI, SKY B35TO IUIIXOM
Oioricii y 4oJIOBIKIB BIKOM OU1s 45 pokiB. Y poOOTI BUKOPUCTAHO METOAY BHUALICHHS
PHK i3 >k1poBOi TKaHWHU, CIEKTPOPOTOMETPUYHI METOAM BU3HAYEHHS KiabkocTi PHK
Ta 1X CHEKTpaJbHUX XapaKTepUCTUK, CUHTe3y KomruieMeHTtapHux JIHK, nomimepasnoi
JIAHITIOTOBOI peakIlii y peaqbHOMY 4Yacl JUIsl BU3HAUEHHS PIBHS EKCIpecii TeHIB
KIIOUOBUX CH3WMMIB, TPAHCKPUMNIIAHUX Ta PETYIITOPHUX (PaKTOpiB, a TaKOXK
KOMIT'IOTEpHUN  aHaji3 pe3yJbTaTiB, OTPUMAHUX 3a JOTMOMOTOK  KUIBKICHOI
MOJIIMEPA3HOI JIAHITIOTOBOT peaKIlii.
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TpaHCKpUIILIMHI ~ Kackaau  peryaorTh  AudepeHliaiio  ME3eHXIMHHUX
CTOBOYpOBHUX KIITUH y 3pUTl aJAMIONUTH. 32 YMOB PE3UCTEHTHOCTI 10 I1HCYJIIHY B
MAMKIPHIA JKUPOBIN TKaHUHI CIOCTEPITaeThcsl 30UTBIICHHS PIBHS EKCIpecii TeHiB
tpanckpunmiiaux (akropie ATF3 (activating transcription factor 3), ATFS5, PLK1
(Polo-like kinase), SPOCD1 (SPOC domain containing 1), SGK1 (serum/glucocorticoid
regulated kinase 1) ta BaxumBoro peryisitopa metadomizmy SPAGS (sperm-associated
antigen 5), aire piBens ekcmpecii reniB PBX3 (pre-B-cell leukemia transcription factor
3) ta ZEB1 (zing finger E-box binding homeobox 1) — 3umwkyeTbcs. VY MigMIKIpHIMA
TKaHWHI YOJIOBIKIB 13 OKHUPIHHIM CIIOCTEPIraeThCsl MOCHICHHS ekcrpecii reHiB ZEBI,
SPAGS5, SPOCD1 Tta PLK1 1 3umwxkenns excrpecii MPHK SGK1 mopiBHsHO 3
KOHTPOJIEM, 10 BKa3y€e Ha iX MPUUYETHICTD JI0 PO3BUTKY OKUPIHHS Ta 3MiH METa00J13My
B aJIUTIOIUTAX.

bioindopmariiitHuii aHami3 TOKa3aB HAsABHICTh CaWTIB 3B’s3yBaHHsA MikpoPHK
mMiR-143-3p 3 3’-nocnigoBuoctsasmu MPHK ZEB1, miR-7b-3p 3 3'-mocaigoBHOCTSIMH
MPHK PLK1, miR-21-3p ta miR-19a-3p 3 3'-mocaigoBHoctsmu SGK1, miR-19a-5p,
mMiR-145-3p Ta MIR-7-5p 3 3’-mocmimoBHocTsiMu MPHK PBX3, miR-27a-3p 3 3'-
nocimigoBHocTsasmMu MPHK ATF3, miR-141-3p 3 3'-mocmipoBaoctsasmu MPHK ATF5.

BucHoBku. BusiBiieHi 3MiHM B €KCIpecli KIIOYOBUX TPAHCKPHUIIIIIMHUX Ta
perynsaTopHux (akTopiB, BKIrOYarouu nporeinkinazy SGKI1, 3a yMOB pe3uCTEeHTHOCTI
710 1HCYJIIHY BKa3ye€ Ha iX MMOBIpHY MPUYETHICTh A0 PO3BUTKY LII€i MaToJOrii. AHami3
JAHUX JIITepaTypH Ta OTPUMAHUX Y HAIIOMY BT PE3YyJIbTaTiB MOKa3aB, 0 EKCIPECis
reniB ATF3, ATF5, PBX2, PBX3 ZEB1, SPAG5 ta SGKI/ € uytnuBoio 10 cTpecy
SH/IOIIJIA3MAaTUYHOTO PETUKYIyMa, a 116 BKa3y€ Ha iX MOMJIMBY y4acTh Y CUTHAJIBHUX
NUIAXaX [bOTO CTPECY 1 MPHUYETHICTh CTPECY EHJIIOIUIa3MAaTHUYHOTO PETUKYIyMa JI0
PO3BUTKY META0O0JIIYHUX YCKIIAIHEHD 1 30KpeMa PE3UCTEHTHOCTI JI0 1HCYIIHY.

KAJIIKC[4]APEHU SIK MOJIEKYJIAIPHUM IHCTPYMEHT BIIJIUBY HA
®YHKIIOHYBAHHSI MITOXOH/IPIN I'IAJJEHBKOI'O M’SI3Y
MATKH
Luist ®@opuck’, Manna Jlanunosuy’, Poman Ponix?, ¥Opiii Januaosnyt
Inemumym 6ioximii im. O.B. IHannaoina HAH Yxpainu, Kuis, Yxpaina®
Incmumym opeaniunoi ximii HAH Yxpainu, Kuis, Yxpaina®
illia.forys@gmail.com

CALIX[4]JARENES AS A MOLECULAR TOOL OF INFLUENCE ON THE
FUNCTIONING OF THE UTERUS SMOOTH MUSCLE MITOCHONDRIA

Illia Forys?, Hanna Danylovych?, Roman Rodik?, Yurii Danylovych?
Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine, Kyiv, Ukraine!
Institute of Organic Chemistry, National Academy of Sciences of Ukraine, Kyiv, Ukraine?
Calix[4]arenes C-715 and C-772 affect Ca®* transport, electron transport chain activity,
and production of reactive oxygen species in uterine smooth muscle mitochondria. This makes it
possible to use them for biochemical studies of the functioning of mitochondria.
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Obrpynmysannus ma mema. MITOXOHApPIT BIAITPalOTh BAXJIUBY POJb Yy
npouecax Ca?*-curnamizanii Ta Ca?*-3a1€KHOr0 CKOPOYEHHS ITIaJE€HBKHX M S3iB.
Pylinanis y3romkenoro ¢yHkuionysanas Ca’*-TpaHcropTyBalbHMX CHCTEM, SIKi
JOKaJIi30BaHl y BHYTPIMIHIA MeMOpaHi MITOXOHIpii, MOXe MPU3BECTH JO SBHILA
Ca®'-mepeBaHTakeHHs MaTpHKCy, mnopymeHHs Ca?*-3amexHoro Meraboizmy
aKTUBHUX (OpM KHUCHIO, HaOyXaHHS MITOXOHAPIA TOIIO. 3a3HayeHl SBHUIIA
CYNPOBODKYIOTh ~ KOHTPAaKTWIbHY  TUCQYHKIIIO  TJIAJEHBKOTO M3y  3a
NATOJIOTIYHUX CTaHIB PI3HOTO TeHe3y. Y 3B’SI3Ky 3 MEpIIOYEProBUM 3HAUYCHHSIM
ioHiB Ca i (QyHKIIIOHYBaHHS MITOXOHJPINA, 30KpeMa IXHBOI EHEPIreTHUKH,
aKTyaJbHUM CTa€ MOIIYK €K30T€HHUX HETOKCUYHUX CHOJYK, Kl O Mamu 3Mory
epextvBHO BrmBatH Ha Ca?*-TpaHCIOPTYBalbHI CHCTEMM IHMX CyOKIITHHHHUX
cTpykryp. OcTaHHIMM pOKaMH 3Ha4YHAa yBara CBITOBOi HAyKOBOi CIHIJIBHOTH
OPUAUIAETECS  MAaKpPOLUMKIIYHUM  CIOJyKaMm  Kajikc[n]apeHam. 3riHO 3
JITepaTypHUMHU JAaHUMH, OKpeMi Tpynu Kajikc[4]apeHiB 37aTHI BIUIMBATH Ha
KaTIOH-TPAHCHOPTYBAJIbHI CUCTEMH Ta MOJISIPU3ALII0 MITOXOHIPIHOI MEMOpaHHU.
[lepeBaroro kasnikc[4]apeHiB IK MOXKJIUBUX THCTPYMEHTIB O10XIMIYHUX TOCTIKEHb
€ TXHsI HETOKCUYHICTD Ta JIelIeBU3Ha cuHTe3y. Cepel riaeHbKOM SI30BIX OpraHiB,
MaTKa BIAIrpae KJIOYOBY POJIb y 3a0€3MEYeHH] MOJIOTOBOI aKTUBHOCTI, a OTXKE 1
PENpPOAYKTUBHOTO 37I0POB’ Sl HACEICHHA. TOMY METOIO MpeICTaBIeHOI poOoTH OyII0
nociianTi BIUuB Kaiikc[4]apeniB C-715 ta C-772 Ha TpaHCHIOPT Ca?*, akTHBHICTb
€JIEKTPOH-TPAHCIIOPTYBAIBHOIO JIAHI[IOTa Ta MPOAYKIIII0 aKTUBHUX (DOPM KUCHIO B
MITOXOHJIPISIX INIaJJI€HBKOTO M’sI3y MaTKH.

Memoou. Y poboTi O0yJl0 BUKOPUCTAHO METOAM MpenapaTuBHOI O010XiMii;
ceKTpoIyopuMeTpii 13 BUKOPUCTaHHIM crekTpodiyopumerpa Quanta Master
40 PTI (Kanama) 13 mnporpamaum 3a0e3neueHHsaMm FelixGX 4.1.0.3096 Ta
nporokosoro muromerpa COULTER EPICS XL™ (Beckman Coulter, CIIIA);
doTtoHHOI  KOpessmiiiHOI  crmekTpockomii  (mpwiax  ZetaSizer-3, Malvern
Instruments, Benuka bputanis, 3 kopensitopom Multi8 computing correlator type
7032 ce, sxkuid obnamToBaHuil remiii-HeonoBuM nazepom JII'H-111 3 moBxuHOIO
xBuJl 633 HM 1 OTy»XkHIcTIO 25 MBT). JlocnipkeHHs! MPOBOJIMIIM HA CaMKax IIypiB
miHli Bictap 13 JOTpUMaHHSM YCIX MDKHApOJHHMX BHMOT IIOJO0 T'yYMaHHOTO
CTaBJIEHHS 0 MIAAOCTIAHUX TBapHH. [ OLIHIOBAHHS MPOAYKIT aKTUBHUX (HOpM
KHCHIO BUKOpHUCTOBYBaIM (uiyopecueHTHUH 30HA DCF-DA (A = 488 HM, Agpy =
515 M), a s peectpauii Tparcnopry Ca®* — ¢uyopecuentauii 30u1 Fluo-4 AM
(Ass = 488 HM, Ay = 515 HM). MiouuTu MaTKH1 130J10Baiu 32 MeTo10M Momnapna 13
BUKOPUCTAaHHSM KOJIar€Ha3d Ta CO€EBOro 1HTIOITOpa TpHIcuHy. Dpakiiito
MITOXOHIPIN MIOMETPis BUALUISIIA METOAOM AUGEPEHITIHHOTO IIEHTPU(PYTyBaAHHS.

Pezynomamu. TlpomemonctpoBano, mo kamikc[4]apean C-715 ta C-772
BOJIOJIIIOTH BJIACHOKO (PuIyopeciieHIriero. AHai3 3MiH (JIyOpPECIEHTHOTO CUTHAITY
npu B3aemojli kaimikc[4]apeniB C-715 ta C-772 3 KIITHHaMM MIOMETpis Ta
130JIbOBAaHUMHU ~ MITOXOHJPISIMH  TJIAJICHBKOTO M’si3a MAaTKH CBIIYUTH TPO
MO>KJIUBICTh IXHBOT'O IPOHUKHEHHS B MIOLMTH Ta BIUIMBY Ha MITOXOHAPIMHY
memOpany. Crnonyku C-715 ta C-772 (10-30 MkM) HOPUTHIYYIOTH OKHCIICHHS
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NADH B 1301b0BaHUX MITOXOHJPISX, IO BigoOpa)kae TaJbMIBHHMI BIUIUB Ha
(YHKIIIOHYBaHHSI ~ €JIEKTPOH-TPAHCIIOPTYBAIBHOrO  JaHiora. JlociaimKyBaHi
kamikc[4]apern (20-30 MKM) 3HWKYIOTH €HEpProsalekHy axymyssmio Ca®*
130JIbOBAaHUMHU MITOXOHJIPISIMH, OLIbII BHUpPAXEHUHA €(EKT CIOCTEepIraeTbes y
BUMAAKy Ouibil TimpododHoro C-772. Bubpani cnonyku B koHuentparii 0.1-30
MKM 3yMOBJIOIOTH 3HIKEHHS T€Hepallii akTUBHUX (POPM KHCHIO MITOXOHJAPISIMH,
IO MOXE PO3MIAJATHCS SIK IXHA MPOTEKTOPHA Jisi CTOCOBHO LIMX CYOKIITHHHHUX
ctpyktyp. Edbext C-772 nposiBAsS€ThCS 3a BIJHOCHO HU3bKUX KOHIIEHTpAIlld 1 3a
MEHIII TpuBaIoi ekcrno3uiii. I[lomipHe HaOyxaHHS MITOXOHpIH abo Horo
BIJICYTHICTh 3a Jii JOCJIPKYBaHUX CIIOJIYK CBilYaTh Ha KOPUCTh Toro, 1mo C-715
ta C-772 He BUKIMKAIOTh MITOXOHAPIHHOT TUCHYHKIIII.

Bucnosku. Kanikc[4]apenu C-715 ta C-772 misxoM 3MIHHM aKTUBHOCTI
cuctreM TpaHcnopry Ca?*  Ta  e(EeKTMBHOrO NPHMIHIYEHHS  €JIEKTPOH-
TPAaHCIOPTYBAILHOTO JIAHIIOra MAlOTh BUPAKEHUM MOIy/Iorounii BIume Ha Ca'-
rOMEOCTa3 Ta EHEPreTUKy MITOXOHAPIN. ['albMyBaHHS MPOAYKIIT AKTUBHUX (POpM
KHCHIO B MITOXOHJAPISIX Ta BIACYTHICTh iXHbOTO HaOyxaHHS 3a JAii BHOpaHUX
CIOJIyK BKa3zye Ha Te, IO JAOCIIKYBaHI €(pEKTH HEe MNPU3BOAATH 10 PO3BUTKY
MITOXOHAPIMHOI nucyHkiii. Ha OCHOBI mpencTaBiIeHUX pe3yJbTaTiB 3pOOJICHO
BUCHOBOK, M0 BHOpaHi Kamikc[4]apeHu MOXyTb OyTH BHKOPHUCTaHI B
EKCIIEPUMEHTAJIbHIA TMpPaKTULl SK 1HCTPYMEHT BIUIMBY Ha (YHKIIOHAJIbHY
aKTUBHICTH MITOXOH/IPIN 32 BIAIHOCHO HU3BKUX MIKPOMOJISIPHUX KOHIIEHTPAIIIH.

lloosxa. Astropu Basuni akagemiky HAH VYxkpainu Ceprito Kocrepiny 3a
Baromi pekoMeHjaiii ta k.1.H. Onekcanjipy UyHixiHy 3a TEXHIYHHUI CYIPOBIiJ.

OIIHKA INEPCIIEKTUB 3ACTOCYBAHHS S-BMICHUX
HTEPUAUHIB IIPU TOKCUYHUX YPAKEHHAX NIEYIHKA

Haraus Jlorsinenko!, Cepriii Kosanenko?, Boaogumup lsens®
L3anopisvkiii nayionanvuuii ynisepcumem, 3anopixcocs, Ykpaina
2 [Tuinposcokuii Hayionanvruti yHisepcumem imeni Onecsa Ionyapa, Juinpo,
Vipaina, 33anopizvruii depacasnuti meouxo-gpapmayesmuunuii ynisepcumen,
3anopidxcocs, Yrpaina
groma.natalya@gmail.com

ASSESSMENT OF THE PROSPECTS FOR THE USE OF S-CONTAINING PTERIDINS
IN TOXIC LIVER DAMAGE

Natalya Logvinenko?, Serhiy Kovalenko?, Volodymyr Shvets®
17aporizhia National University, Zaporizhia, Ukraine
2 Oles Honchar Dnipro National University, Dnipro, Ukraine;
37aporizhia State Medical and Pharmaceutical University, Zaporizhia, Ukraine

S-containing pteridines reduce the severity of hepatotoxic effects caused by tetrachloromethane
administration. The hepatoprotective effect of the obtained compounds is based on their ability
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to increase the level of GSH, inhibit lipid peroxidation and reduce the level of pro-oxidant
compounds. The identified, most active compound is a promising hepatoprotective and
metabolitotropic agent and is subject to further in-depth biochemical and histochemical studies.

Obtpynmyeanua ma mema. 3aXBOPIOBAHHS MEUYIHKU € OJIHIEIO 3 OCHOBHHUX
3arpo3 rpoMajiICbKOMY 3JI0pPOB’I0 Ta CEPHO3HOI0 MPOOJIEMOI0 /i HAlllOHATbHUX
CHUCTEM OXOpPOHHU 3J0pOB’S B yChOMY CBITI. IH(eKIiliHI TenaTUTH, CHaIKOBI
MOPYILICHHS OOMIHY pPEYOBHH, BIUIMB PI3HUX XIMIYHUX PEYOBUH, HaIMIpHE
B)KMBAHHS AJIKOTOJII0 € MPUYMHAMU 30LIBIICHHS BUIAJKIB TOCTPOi Ta XPOHIUHOI
MeY1HKOBO1 HepocTaTHOCTI. OcTaHHIM YacoMm OyJio MOKa3aHo, 110 OKCHUJIATUBHUH 1
HITPO3aTUBHUN CTPECH BIITPAIOTh KIIOYOBY pPOJIb Yy PO3BUTKY MATOJOTIYHHX
CTaHIB Me4iHKU. J[aH1 mporiecu mpuU3BOIATH 10 aKTHBAIlll METa0OJIYHHUX MPOIIECIB
y TIEYiHIIl Ta amomnTo3y TenaTonuTiB, Bkmoudaroun kmituHu Kyndepa ta T-
aimporuty. ['emaToTpomHy Tepamiro BCe YacTillle MPU3HAYAIOTH IS JIIKyBaHHS
3aXBOpIOBaHb NediHKU. HaiiOounbiml epexkTuBHUMH cepely HUX € 010(1aBOHOIIH,
(bochaTuanI-X0J1HH, JTOHOPH TIOJIB, IPUPOIH1 aMIHOKHCJIOTH,
YPCOIE30KCHXOJIEBA KHCIIOTa, S-aJICHO3WIMETIOHIH, a B JCIKHX BHITaJIKaX
CUHTETHUYHI  TenaTonpoTeKTopu  (TioTpuaszodiH)  Tomo.  DapmakoyorivHi
BJIACTUBOCTI BHWIII€3a3HAYEHUX TIperapariB TMOB’s3aHI 3 TMOCWICHHSIM 3aXHUCHOI
GbyHKIII TEemaTonuTiB 3a PaxyHOK 30UIBIICHHS 3amaciB TIyTaTiOHY, TaypUHY 1
cyibdariB. JlogaTkoBUMH MeXaHI3MaMH [ii TenaTONMpPOTEKTOPHHUX Ipernaparib
MOXHa BBa)KaTW aKTHUBAIll0 (EepMEHTIB, 0 OepyTh Y4YacTh B OKHCHEHHI
KCEHOO10THKIB, 1HT10yBaHHI niepekucHoro okucieHds mimiaiB (ITOJI), crabimizarmii
Ta pemapariii memOpan. Bubip S-BmicHux mrepumuHiB (21 cmomyka) sk 00’€KTiB
JOCTIIKEeHb, CIPSIMOBAHUX HAa TMOIIYK HOBHUX T€MAaTOMPOTEKTOPHUX areHTIB, TAKOXK
€ JOLUUIBHUM 4epe3 iX pI3HOMaHITHI 0loJioriuHl eekTu. Tak, nTepuauHu O0epyTh
y4acTh y PI3HOMaHITHUX IMpoIlecax MeTadodi3My, y TOMY YHCIl Yy Mpolecax
HNIATPUMKMA OKHMCHO-BIJIHOBHOTO CTAaHYy TIENaTOLMTIB LUISIXOM 3a0e3MeyeHHs
MeTaboJ113My TOMOIMCTEIHY aisi cuHte3y rayrariony (GSH). Orxe, 6ionoriuHa
pOJIb TMOXIAHMX MNTEPUAMHY aKTyalli3y€ JOCHIDKEHHS, a METOI JIaHOTO
JOCIIJKEHHSI € OIllHKa TIEPCIEeKTUB 3aCTOCYBAHHS CTPYKTYPHUX aHAJIOTIB
3a3HAYEHOT'O TeTEPOLUKITY SIK AHTHOKCHJIAHTHUX Ta TeMaTONPOTEKTOPHUX areHTIB.

Memoou. JlocmimpkeHHss BKItoYaind psia eramiB: in SilicO (mporHo3yBaHHS
tokcuuHocTl (ProTox-11) ta dapmakokinernkn (ADME-anani3, MonexkyIsipHU
JOKIHT IIOAO KIOYOBHMX IIMTOXPOMIB), IN Vitro (iHriOyBaHHS MEPEKUCHOTO
OKHCJICHHS JTIHOJIEBOT KUCIIOTH) Ta IN VIVO (€KCIIEpUMEHTaIbHI MOJIE)Ib TOKCHYHOTO
YPAKEHHS MEYIHKK) MeToau. BUBUEHHS renaTonpoOTEeKTOPHOI Jii MPOBOIMUIM Ha
MojieNi TrocTporo terpaxiopMmeraHoBoro (TXM) rematuty y mrypiB-caMiiB JiHIT
Wistar. 1 rpyma (iHTakTHI TBapuWHU) BHYTPIIIHBOOYECPEBUHHO  BBOJIWIIH
¢b131050T14HUNA pO3YMH oJHOpa3oBo B A031 0,83 £ 0,05 mn 14 ni6. II-VI rpyna
(mocnigHI TPyNM) — TeNaTUT MOJEIOBaBCs MiAMKIpHUM BBeaeHHsIM TXM (50%
MacJITHOTO PO34YMHY OJWH pa3 Ha JieHb 2 aHil) y no3i 0,8 mi/100 r macu Ttina. 11
rpyna (KOHTpOJIbHa maTtoJyioris) - excnepumeHTanpHUE TXM. II-VI rpymu
(mocmimHi TPYNH) — OTPUMYBAIM TiepopaibHO 1 pa3 Ha m0o0y mpotsrom 14 nHiB

59



BOJIHY CYCIICH31I0 CHHTE30BaHMX crnojiyk y mo31 1/50 JIso (Big mporHo3oBaHOi
BennuuHu) B 1% BogHnomy poszunHi TWIN-80. Konnenrparito riyrationy (tGSH)
1 nucynediny riytariony (GSSG) BuzHayanu 3a metogoMm Rahman et al Ta
BUpakanmu B HM/Mr Oinka, oTpuMaHux 3a crapaapTHoi KpuBoro GSSG.
Cratuctuuny OOpoOKy JaHMX MPOBOJWIM  HEMapaMETPUYHUM  METOJIOM
Binkokcona-Manna-YitHi (cepenne + cranmaptHa nommika (SD), cratuctnyna
sHauymricTs p < 0,050.

Peszynomamu. Metogamu in silico Ta in Vitro gociimkeHb BCTAHOBJICHO, IO
S-moxigHl NOTEpPUAMHY BIANOBIMAIOTH MpaBuiaaM JinogiasHOCTI  (TIpaBUia
Jlimiaceki, BebGep Tta Eran), MamTh 3aJ0BUIBHUN TOKCHKOJIOTIYHHUNA Ta
dhapMakoKIHETUYHUN Tpod b, MalOTh HE3HA4YHY IHTIOYBaJbHY 3/aTHICTH 10
130opmu  muroxpomy CYP 2C9 Ta mnposBISIOTE BUCOKY aHTUOKCHJIAHTY
aKTUBHICTh, 110 OKPECIUJIO MEPCIEKTUBHICTh MOJAIBIIOr0 iX AociimpkeHHs. [Ipu
FOMY B1J110paHi crionyku (4 CIOMyKH) HaA1iHO 3am00iraloTh BACHAKEHHIO BMICTY
GSH 1 s3HmxkenHto piBHE GSSG MNOPIBHIHO 3 KOHTPOJBHOK TPYIOH0.
InentudikoBana HallaKTUBHIIIA CIIONIyKa, dka niasuirye smict GSH nHa 81,85 % Ta
3Hmkye piBeHb GSSG Ha 38,93 % NOpIBHAHO 3 €KCIEPUMEHTAIBHOIO TPYIIOIO.
[IpaBnuBo, 110 30€pEKEHHS TIOCYJIb(PIAHOTO OaJlaHCy Yy KIITHHI CIHpUsiE
3MEHIIEHHIO aKTUBHOCTI PEAKIIMHO3JAaTHUX PaAUKAIIB 1 CHHTE3Y (akTopiB, IO
MTOKPAIyIOTh CTIHKICTb renaToLMTIB. Moxna IIPUITYCTUTH, 10
renaTonpoTeKTOpHA Ml JaHOi CIOJYKM TIOB’Si3aHa 3 11 AHTUOKCHJIAHTHUMHU
BJIACTUBOCTSAMHU 1, SIK HACHIZOK, Yy 3aXHUCTI TEMNaTOLUTIB B YMOBaxX CHJIBHOTO
OKHUCITIOBAJILHOTO CTpecy, 1HiiioBanoro TXM.

Bucnoexu IlpoBeneHe OOCHIIKEHHS MOKa3alo, L0 S-BMICHI NTEPUIUHU
3MEHIIYIOTh BHUPAKEHICTh TEMAaTOTOKCMYHUX €(EKTIB, BUKIUKAHUX BBEICHHSIM
TXM. I'enaTonpoTeKkTOpHA /disi OTPUMAHHUX CIOIYK IPYHTYETHCS HA iX 3/1aTHOCTI
nigBuiyBaTtd piBeHb GSH, mnpurHidyBaTHM MEpEeKHCHE OKHUCIEHHA JIMiAIB 1
3HWKYBaTH PIBEHb MPOOKCUIAHTHUX CIONYK. BusiBNeHa, HallaKTHBHIIIIA CIIOJTyKa €
NEPCHEKTUBHUM TIeNaTONPOTEKTOPHUM Ta METa0OJITOTPONIHUM areHToM 1
noTypOye MOJANBIINX MOTIUOJICHUX O10XIMIYHUX Ta TICTOXIMIYHUX JTOCTIKEHb.
OtpumaHi pe3ynbTaTH MIATBEPAKYIOTh AHTHOKCUIAHTHY JiI0 METa0OTPOIHUX
CIONMYK, IO MAalTh O€3MocepeHE TMPaKTUYHE 3HAueHHS M1 PO3POOKH
npopIIaKTUYHUX Ta JIIKYBaJIbHUX 3aCO01B JJIs JIIKYBAHHS MATOJOT1M MEYIHKH.
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ANGIOSTATINS AND LACTOFERRIN ALLEVIATE OVEREXPRESSION
OF PATHOLOGY MARKERS IN ALKALI-BURNED CORNEAL INJURY
IN RABBITS

Vasyl Bilous!, Natalia Greben?, Iryna Gavryliak?, Artem Tykhomyrov!
L palladin Institute of Biochemistry of NASU, Kyiv, Ukraine
2 Bogomolets National Medical University, Kyiv, Ukraine
basil.bilous@gmail.com

Background and aim. The cornea is an anatomically unique structure of the eye
that provides clarity of vision. Avascularity of the cornea is thought to be an
important condition for normal light transmission and ensuring high quality of
vision, which is maintained by the balance between pro- and anti-angiogenic
regulators in a healthy eye. Since neovascularization is a threatening condition that
causes vision impairment or its complete loss, today the search for new effective
and safe modulators of angiogenesis is an urgent problem of current biochemistry,
biomedicine, and clinical ophthalmology.Corneal injuries lead to the development
of a hypoxic state, which is the main cause of neovascularization, exhibiting as an
excessive sprouting of new vessels in the normally avascular cornea. Lactoferrin
(Lf) and kringle(K)-containing plasminogen fragments (angiostatins, AS) are
naturally occurring proteins recognized for their anti-inflammatory and anti-
angiogenic properties. They play vital roles in maintaining eye health and can
potentially be applied as protective agents against various corneal diseases. By
targeting the underlying mechanisms of inflammation and abnormal blood vessel
growth, Lf and AS may help preserve corneal clarity and function, offering a
promising way for therapeutic intervention in corneal injuries. The aim of the study
was to assess and compare the effects of plasminogen fragment AS K1-3 and
lactoferrin, used as a reference, on key markers of angiogenesis, apoptosis, and
autophagy in burn-injured corneas. Additionally, the impact of AS on macrophage
metabolic activity and absence of cytotoxic effects on RPE cells.

Methods. Corneal burn was induced by 1 M NaOH application on the ocular
surface of rabbits (n=11). Following injury, one group received topical AS (1 uM)
for 14 days, while another received an equimolar solution of Lf (n=3 in each
group). Efron’s test was used for monitoring neovascularization extent. Protein
levels of VEGF, caspase-3, and beclin-1 were measured in corneal lysates using
Western blot analysis. Histological analysis was conducted with the use of
hematoxylin/eosin staining, allowing for examination of corneal tissue structure by
light microscopy. Additionally, the impact of AS at concentrations ranging from 10
to 200 nM on macrophage activity was evaluated using the nitroblue tetrazolium
(NBT) test with the J744.2 murine macrophage cell line. The effect of AS on the
viability of RPE cells was evaluated using the MTT test with 3-(4.5-
dimethylthiazol-2-yl)-2.5-diphenyl tetrazolium bromide. Statistical analysis of the
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data was performed using the Mann-Whitney U-test, with a significance threshold
set at P < 0.05.

Results. The obtained results indicate the adequacy of the developed model
of corneal neovascularization induced by NaOH as estimated by Efron’s test score:
intact control — 0 units (n=2); control with K1-3 — 0.33+0.58 units (n=3); alkaline
burn — 3.67+£0.56 units (n=3); alkaline burn + K1-3 — 1.33+0.58 units (n=3) The
use of AS K1-3 significantly reduced the degree of neovascularization of the
damaged area of the rabbit eye (P<0.05 compared to burn without treatment),
which indicates pronounced antiangiogenic properties of the obtained plasminogen
fragment. The results of the MTT test on the effect of AS K1-3 and K5 on the
viability of RPE cells demonstrate that none of the investigated angiostatic proteins
in the concentration range of 2-100 nM did not affect the activity of mitochondrial
dehydrogenases as an integral characteristic of the activity of cell metabolism. The
study found that burn injury of the cornea significantly up-regulated levels of
protein markers related to angiogenesis (VEGF), apoptosis (caspase-3), and
autophagy (beclin-1). Treatment with AS or Lf effectively reduced the
overexpression of these markers. Notably, AS demonstrated superior efficacy,
significantly suppressing apoptosis and autophagy to levels closer to those
observed in healthy controls, while Lf was less effective. Histological analysis
showed typical signs of fibrosis and necrosis in the injured corneas, associated with
severe inflammation and neovascularization. AS treatment partially alleviated
these histopathological changes, facilitating epithelial regeneration, decreasing
neovascularization, and reducing leukocyte infiltration. Supporting these findings,
the NBT test indicated that AS at the concentrations 50-200 nM moderately
inhibited macrophage metabolic activity by up to 30% compared to intact cells (P
< 0.05). This suggests that AS may play a beneficial role in modulating the
inflammatory response and promoting corneal healing post-injury.

Conclusion. The results indicate that AS may be promising candidates for
treatment of alkali-induced corneal injuries, showing efficacy comparable to the
well-established eye-protective protein Lf. Specifically, angiostatin K1-3 exhibited
significant anti-angiogenic, anti-apoptotic, and autophagy-inhibitory effects in the
corneas of rabbits subjected to alkaline burns. This fragment of plasminogen
demonstrated strong  anti-angiogenic  properties,  effectively  reducing
neovascularization in the rabbit cornea under these experimental conditions.
Importantly, both K1-3 and K5 fragments showed no cytotoxic effects on retinal
pigment epithelium (RPE). Moreover, angiostatin K1-3 was found to inhibit
macrophage metabolic activity, which correlated with reduced infiltration of
inflammatory cells into the damaged corneal tissue, suppression of excessive
neovascularization linked to hypoxia, and improved re-epithelialization of the
cornea. This suggests that AS and Lf may play crucial roles in promoting healing
and mitigating uncontrolled inflammatory response in the damaged cornea.
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REGION-SPECIFIC CHANGES IN EXTRACELLULAR VESICLE
RELEASE AND COMPOSITION IN MAPT R406W HUMAN ORGANOID
TAUOPATHY MODEL

Tina Bilousova

University of California, San Francisco, USA
tina.bilousova@ucsf.edu

Background and aim: Progress in the development of organoid culture
models opens up a new avenue for investigating extracellular vesicle (EV)
biogenesis, cargos, and their role in intercellular communications in health and
diseases allowing a more natural 3D environment without a risk of EV sample
contamination with intracellular vesicles from tissue dissociation. Utilizing an
organoid tauopathy model, our overall goal is to evaluate the role of EVs in
immune cell reprogramming, leading to the establishment of a permissive
environment for tau pathology spread and neuronal circuit disruption.

Methods: We compared four different methods of EV isolation from brain
organoid culture media, including ultracentrifugation, polymer-based precipitation,
size exclusive chromatography, and immunoprecipitation. Levels of exosomal
markers and immune checkpoint molecules were evaluated in EVs isolated from
cortical (CTX), ganglionic eminence (GE), and fused CTX+GE organoid cultures
derived from tau R406W (frontotemporal dementia mutation) and isogenic control
human iPSCs.

Results: Pan-exosomal immunoprecipitation, utilizing three tetraspanins
enriched in exosomes (CD63, CD9, and CD81), was chosen for analysis as the
most successful method of organoid EV isolation. We observed region- and
genotype-specific changes in CD63 and CD47 expression in EVs isolated from the
organoid cultures. There was a significant upregulation of CD63 in EV fractions
from mutant CTX and CTX+GE organoid cultures compared to isogenic control,
coinciding with a decrease in CD63 levels in mutant GE-derived EVs. These
results indicate a differential effect of the tau R406W mutation on EV biogenesis
and/or cell viability of excitatory (CTX) and inhibitory (GE) neurons and/or a
region-specific effect on glial cells. An upregulation of CD47, but not another
immune checkpoint molecule, PDL-1, in EVs isolated from mutant CTX+GE
fused organoid cultures (Day 120), suggests a potential role of exosomal CD47 in
immune cell regulation through interactions with its cognate receptor, signal
regulatory protein alpha (SIRPa). Further experiments are required to evaluate this
hypothesis.

Conclusion: Most neurodegenerative disorders, including tauopathies, are
characterized by endo-lysosomal dysfunctions and dysregulation of intercellular
communications. The accompanied changes in EV biogenesis and composition are
part of the disease mechanism, and a better understanding of their role can provide
potential therapeutic targets and biomarkers for disease progression.
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ASTROCYTES ENABLE NEURAL REPRESENTATIONS SUPPORTING
FEAR MEMORY
Olena Bukalo*!, Ruairi O’Sullivan®, Yuta Tanisumi?, Kerri Lyons®, Olivia
Carpenter?!, Hrishikesh Bhagwat!, Sophie Mosley!, Sydney Zimmerman?,
Victoria Offenberg!, Adriana Mendez!, Chase Weinholtz!, Hiroake Wake?,
Lindsay Halladay®, Andrew Holmes!
!Laboratory of Behavioral and Genomic Neuroscience, National Institute on
Alcohol Abuse and Alcoholism, NIH, Bethesda, MD, USA,;
2Division of Multicellular Circuit Dynamics, National Institute for Physiological
Sciences, National Institutes of Natural Sciences, Okazaki, Japan;
3 Department of Psychology, Santa Clara University, Santa Clara, CA, USA

Biological systems designed to detect and respond to threats are critical for
survival, activating defensive responses through associative learning. When a
previously threatening stimulus becomes harmless, extinction learning occurs,
creating a new inhibitory memory that coexists with the original fear memory. The
basolateral amygdala (BLA) is a central hub in the brain that manages the balance
between fear and extinction memories. Recent research suggests that the interplay
between different groups of neurons, either anatomically or functionally distinct,
helps regulate the shift between fear states. Although these studies have greatly
enhanced our understanding of how fear memories are regulated at a neural circuit
level, they have primarily focused on neurons. Here, we investigate the
mechanisms through which astrocytes, the most abundant subgroup of glial cells,
support the neural representation of fear memories and their extinction. First, by
employing in vivo fiber photometry and two-photon Ca?* recordings, we found that
BLA astrocyte Ca?* activity dynamically tracks shifts in fear state that are evident
as mice retrieve, extinguish, and renew fear. Furthermore, by manipulating BLA
astrocytes chemogenetically—using viral vectors to express hM3Dg- or hM4Di-
coupled DREADDs — we demonstrated that administering clozapine N-oxide
(CNO) bidirectionally altered fear retrieval and produced opposite effects on
astrocyte Ca?* activity. Finally, our results show that dynamic Ca?" activity in
astrocytes not only correlates with but also enhances the encoding of fear-related
cues by BLA neurons, enriching the motivational relevance of the information in
the neuronal population. This study reveals a critical role for astrocytes in memory
retrieval and modifies existing neuron-centric models by incorporating the
contributions of astrocytes in the amygdala's representation of fear states.

Research supported by the NIAAA Intramural Research Program.
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BIOLOGICAL FOUNDATIONS OF HEALTHY LONGEVITY
Volodymyr Lushchak
Department of Biochemistry and Biotechnology, Vasyl Stefanyk Precarpathian

National University, lvano-Frankivsk, Ukraine
volodymyr.lushchak@pnu.edu.ua

Homeostasis, the body's ability to maintain stable internal conditions despite
external changes, plays a critical role in the preservation of health and longevity.
Introduced by Walter Cannon in the early 20th century, homeostasis refers to the
intricate balance the body maintains through regulatory mechanisms, ensuring that
physiological variables such as temperature, pH, and electrolyte balance remain
within optimal ranges. Negative feedback loops are central to this system,
counteracting deviations from these set points, while positive feedback amplifies
processes when necessary, such as in blood clotting. The ability of the body to
sustain homeostasis is vital for preventing chronic diseases and maintaining health
across an individual’s lifespan. However, with age, the efficiency of these systems
can decline, contributing to the onset of age-related diseases.

While lifespan refers to the total number of years an individual lives,
healthspan is the period during which a person remains free from debilitating
chronic diseases. The goal of healthspan research is to extend the time people
spend in good health, even as life expectancy increases globally. Age-related
diseases, such as diabetes, cardiovascular disorders, and neurodegenerative
conditions, are often associated with a breakdown in homeostatic mechanisms,
where fluctuations of levels of reactive oxygen species (ROS), reactive nitrogen
species (RNS), and inflammation become increasingly deregulated. This imbalance
can create vicious cycles, where oxidative stress and inflammation fuel each other,
accelerating aging and disease progression. The divergence between lifespan and
healthspan becomes more apparent with age as individuals live longer but spend
more time managing chronic conditions.

Research into the molecular drivers of aging has highlighted potential
interventions that could extend healthspan by preserving homeostatic balance. One
promising approach involves targeting oxidative stress and inflammation through
compounds like sulforaphane and vitamin D, which have been shown to mitigate
the damaging effects of ROS and inflammation. By breaking the vicious cycles of
oxidative stress and neuroinflammation, these interventions offer hope for delaying
or preventing the cognitive impairments associated with neurodegenerative
diseases. The ultimate objective is not merely to extend life but to enhance the
quality of life by lengthening the period of good health — ensuring that the growing
number of years lived are marked by vitality rather than disease. Thus, the
intersection of homeostasis, healthspan, and lifespan represents a crucial area for
advancing both individual well-being and public health outcomes.
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Diet and exercise play a fundamental role in maintaining of homeostasis and
extending healthspan by supporting the body’s regulatory systems and preventing
age-related diseases. A nutrient-rich diet, rich in antioxidants and anti-
inflammatory compounds such as those found in fruits, vegetables, omega-3 fatty
acids, curcumin, and sulforaphane, helps protect cells from oxidative stress and
inflammation — key drivers of chronic conditions like cardiovascular disease,
diabetes, and neurodegeneration. Fiber-rich foods also support gut health by
promoting a healthy microbiome and maintaining the intestinal barrier, which
prevents systemic inflammation. Exercise complements these benefits by
improving cardiovascular, metabolic, and neurological health, enhancing insulin
sensitivity, regulating blood glucose, and aiding in weight management to reduce
the risk of metabolic disorders. Physical activity also increases antioxidant
production, enhances mitochondrial function, reduces chronic inflammation, and
promotes neuroplasticity, helping to prevent cognitive decline and
neurodegenerative diseases. Together, a balanced diet and regular exercise support
the body's ability to repair and maintain homeostasis, reduce the breakdown of
physiological systems, and promote a longer, healthier life with reduced disease
risk.

SMALL INTESTINAL HEALTH AS A TARGET FOR
NEURODEGENERATIVE DISEASE PREVENTION

Olena Prykhodko
Division of Food and Pharma, Department of Process and Life Science
Engineering, Faculty of Engineering, Lund University, Lund, Sweden
olena.prykhodkho@ple.lth.se

Background: The concept of the increased intestinal permeability, also known as a
‘leaky gut’ has been described many years ago. Nevertheless, the intestinal barrier
function is currently receiving growing attention in the scientific field because of
its proposed associations with conditions that related to neurodegenerative diseases
development such as Alzheimer's, Huntington's, Parkinson’s disease etc. It is worth
mentioning that impaired barrier function links to pro-inflammatory immune
responses called metaflammation, a chronic low-grade inflammatory state, induced
by alterations in metabolism which can compromise and also trigger inflammatory
pathways in the central nervous system. Therefore, the current research focuses on
the evaluating of food compounds that have a potential to improve intestinal health
but also to reduce harmful effects causing by others dietary factors. This is giving
opportunity for development of concept for targeted nutrition to prevent or
counteract intestinal health disturbances, consequently reducing risks for
neurodegenerative disease development.
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Actual problems of research in Nutritional Physiology. Nowadays, despite
dramatic advances in medicine and human health technologies, research in
physiology, including studies focusing on dietary effects on intestinal health and
barrier function performed mainly in animal models (e.g. mice, rats, pigs), cancer
cell-lines (e.g. Caco-2, HT-29) to simulate conditions in the human intestine.
Unfortunately, the predictive value of animal studies in the field of human
physiology is under debate, while cell lines have their disadvantages due to its
cancerous origin and lack of epithelium specific function seen in vivo. More
evidence shows that the success of translation from animals to humans is relatively
low and often leads to novel issues, known as a research waste, which leads to
producibility crisis in pre-clinical research. Therefore, the increase of implication
of human-based models in biomedical research would be a beneficial not only
from ethical point of view but also economically. Hence, the current research that
IS conducted at the Dept of Process and Life Science Engineering at Lund
University, focuses on implementation of human-based ‘state-of-the-art’ 3D tissue
model, which is composed of reconstructed human small intestinal tissue on
polycarbonate membrane at the air-liquid interface to allow luminal exposure
conditions under certain period, mimicking physiological conditions in the human
body.

EFFECTS OF FERMENTED POLYPHENOLS ON SMALL
INTESTINAL PROPERTIES. STUDY IN HUMAN RECONSTRUCTED
INTESTINAL 3D TISSUE MODEL

Rucha Rane & Olena Prykhodko
Division of Food and Pharma, Department of Process and Life Science
Engineering, Faculty of Engineering, Lund University, Lund, Sweden
rul453ra-s@student.lu.se; olena.prykhodkho@ple.lth.se

Background and aim: Polyphenols are a group of plant-based bioactive
compounds known for their numerous health benefits in humans. One source of
polyphenols is kombucha, a fermented tea drink in which complex polyphenols
from tea are converted into simpler phenolic acids, such as gallic acid (GA), by
the fermentation process of symbiotic culture of bacteria and yeast (SCOBY).
The fermentation improves polyphenolic bioavailability and may contribute to
small intestinal health benefits. Hence, aim of the present study was to evaluate
the effects of three treatments (n=6 per each group): green tea kombucha
fermented for 9 days (GTK 9), containing a total polyphenolic content of 506.97
+ 22.28 g gallic acid equivalents (GAE)/ml; 500 pg/ml gallic acid (500 GA);
and 2000 pg/ml gallic acid (2000 GA) - on small intestinal properties using an
in-vitro reconstructed 3D model of human intestinal epithelial tissues. Methods:
The intestinal properties, such as tissue integrity and permeability were
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examined by transepithelial electrical resistance (TEER) measurement and
passage of Lucifer Yellow (LY) marker from apical to basolateral side,
respectively. Moreover, antioxidative capacity (AOC), and cell viability (MTT
method) were also studied. All results were compared to a negative control (NC)
treated with phosphate-buffered saline. Results: The effects of GTK 9 and 500
GA on TEER were not significantly different from the NC, indicating all
treatments maintaining similar tissue integrity. However, both GTK 9 and 500
GA significantly increased the antioxidative capacity of the tissues (p < 0.0005).
While both GTK 9 and 2000 GA treatments significantly increased tissue
permeability of LY compared to the NC (p < 0.05), although this increase was
not above the threshold level accepted for the present tissue model.
Additionally, all treatments improved cell viability with values exceeding 100%,
indicating a cytoprotective effect. In conclusion: both the gallic acid alone, as
well as green tea kombucha fermented for 9 days, demonstrated beneficial effect
on intestinal epithelial health, particularly through their effects on antioxidative
capacity and improved cell viability. However, effect of kombucha tea and high
doses of gallic acid on intestinal permeability needs to be further explored.

HYDROPCORTISONE CONTROLS ENDOPLASMIC
RETICULUM STRESS RESPONSE IN HYPOXIA-DEPENDENT
MANNER

Oleksandr Minchenko, Olena Khita, Dmytro Minchenko
Palladin Institute of Biochemistry of the National Academy of Sciences, Kyiv,

Ukraine

Endoplasmic reticulum (ER) stress and hypoxia are important factors for
supporting homeostasis in health and disease and play an important role in
cancerogenesis. Hypoxia controls the expression of most genes through the
transcription factor HIF, but hypoxic regulation of numerous genes is
significantly modified by inhibition of ERN1/IRE1, indicating the dependence
of hypoxic regulation of gene expression on ER stress. Glucocorticoids are
primary stress hormones, which involved in the control of metabolism,
development, stress and inflammatory responses through multiple mechanisms
of regulating gene transcription, within a physiological context.
Glucocorticoids can also participate in tumor growth through glucocorticoid
receptor, which expression is controlled by ERN1 signaling pathway of ER
stress. The diverse array of biological activity of glucocorticoids is realized
through interaction with receptor specific to glucocorticoids. The aim of this
study was to investigate the impact of hydrocortisone on insulin receptor and
related genes expression in HEK293 cells upon induction of ER stress by
tunicamycin in response to hypoxia. We have shown that exposure of HEK293
cells with hydrocortisone (10 mM — 4h) elicited up-regulation of INSR and
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DNAJB9 expression and down-regulation of XBP1s, IRS2, and INSIG2. At
the same time, induction of hypoxia by dimethyloxalylglycine led to up-
regulation of the expression level of most studied mMRNAs: XBP1s, IRS2, and
INSIG2, but did not change significantly INSR and DNAJB9. It was also
shown that the combined impact of hydrocortisone with hypoxia was
introduced the up-regulation of INSR mRNA expression. Furthermore, the
combined treatment of these cells with hydrocortisone and tunicamycin
strongly increased the expression of XBP1s, DNAJB9Y, INSR, and INSIG2, but
suppressed IRS2. Thus, we shown that hydrocortisone modifies the impact of
tunicamycin and hypoxia on the expression of most studied genes showing the
interaction of glucocorticoids with ER stress and insulin signaling in hypoxia-
responsive manner and that ER stress is an integral part of neuro-endocrine
regulation.

EKCIIPECIA I'EHIB Y HOPMAJIBHUX ACTPOLIMTAX € BIJIBII
YyTJUBOIO JIO J1II KAPBOHOBUX HAHOTPYBOK IOPIBHSIHO 3
KJIITUHAMMU I'VIIOBJACTOMHA

Ouabra Pyaunubka, Onexkcanap MiHueHKO
Incmumym 6ioximii im. O.B. Ilannadina HAH Yxpainu, Kuis, Yxpaina
olga_rudnytska@ukr.net

GENE EXPRESSION IN NORMAL ASTROCYTES IS MORE SENSITIVE TO
CARBON NANOTUBES COMPARED TO GLIOBLASTOMA CELLS

Olga Rudnytska, Oleksandr Minchenko
Palladin Institute of Biochemistry, NAS of Ukraine, Kiev, Ukraine

Glioblastomas belong to the most aggressive and difficult to treat tumors. Single-walled
carbon nanotubes (SWCNTSs) are considered as very promising agents for targeted drug delivery
in anticancer therapy. The aim of this study was to evaluate and compare the effects of low-dose
SWCNTs on the expression of polyfunctional genes in normal human astrocytes and
glioblastoma cells.

['moGnacTtoMu HajmexaTh 10 HAWUOLIBII arpeCMBHUX Ta CKIAIHUX JUJIs
JiKyBaHHS ~ nyxJiuH.  OpHOCTIHHI ~ KapOoHOBI  HaHOTpYOkH  (SWCNTSs)
PO3MIISAAIOTHCS K JYy’KE€ MEPCHEKTHBHI areHTH JJIs IUILOBOI JOCTABKH JIIKIB 32
MPOTUMYXJIMHHOI Teparii. MeToro 1bOro TOCHiIKEHHS 0yJI0 OIIHUTH Ta MOPIBHATH
ebextn nii HM3pkUX 103 SWCNTs Ha ekcrpecito HU3KH PEryJsTOPHUX TE€HIB y
HOPMAJIbHUX aCTPOIMTaX Ta KIITHHAX TJI1001aCTOMHU.

Metonu. Hopmanbsui actporutu  mogunau  jinii NHA/TS 1 xituau
rimioomacromu yiHii US7TMG ctabinpHO TpaHC(hIKOBaHI MOPOKHIM BEKTOPOM abo
dnERN1 (mominanT-HeratuBHOIO KoHCTpyKIliero ERN1) Oynu migmani il HU3BKUX
103 SWCNTs (2 1 8 ur/mn cepenosuinia) npotsiroM 24 roauH. PiBeHs ekcrpecii
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oM yHKIIIOHATBHUX TEHIB y KIITHHAX BUMIPIOBAIM 3a JOIMOMOIOK KIJBKICHOT
MOJTIMEPAa3HOi JTAHITIOTOBOT PeaKIlii y peaabHOMY Yaci.

Pesyabtatu. byno Bimmiueno, mo Hu3bKki A03u SWCNTs BUKIHKAIOTH
JTUCPETYJISIII0 eKCIpecii TeHIB TOB’SI3aHUX 31 CTPECOM €HAOIIA3MATHYHOTO
perukynyma (EP), takux sx BRCAL, CLU Tta DNAJBY. 1li edextu wmamu
JI0303JIEKHUN Ta TeHOocHenn(PIuHUN XapakTep, MPOTEe YITKO BiACIIIKOBYBalIaCh
OLNTbIIIa Yy TIUBICTh €KCIIPECii JOCTIHPKyBaHUX TeHIB J0 Aii HAHOTPYOOK y KIITHHAX
HOpPMAaJIbHUX aCTPOILMTIB JIIOJWHM, HIXK Y KITHHAX TiioOnactomu. [IpuraideHus
ERN1-3anexnoro nuisaxy crpecy EP y kmiTuHax riio6sactoMu mMaike MOBHICTIO
ycyBaio BB SWCNTSs Ha ekcripecito reHis.

BucnoBok. TakuMm ynHOM, OYJI0 TPOJEMOHCTPOBAHO, 110 HABITh HU3bKI 03U
SWCNTSs 3n1atHi 3MIHIOBATH PIBE€Hb €KCIIPECIi KIOYOBUX PETYJSITOPHUX T'EHIB Y
HOpPMaJIbHUX KJITHHAX, NPUYOMY B 3HAYHO OUIBIIIA Mipl TMOPIBHIHO 3
NyXJUHHAMA KniTHHaMu. Edekt OyB 1030-3aleKHUM, 10 BKa3y€ Ha HASBHICTDH
T€HOTOKCHUYHHUX €(PEKTIB Y HOPMATBHUX aCTPOIMTAX JIFOAMHHU 1 MOKE MPU3BOIUTH
JI0 PO3BUTKY HEUPOIATOJIOTIM.

ERN1 KOHTPOJIIOE PETYJSAIIIO EKCIIPECI
KAPBOKCHUIIEIITUIA3HAU E Y KNITUHAX I'JIIOBJIACTOMHU

Amnacracisg Aopamuyk, Mupocaasa Ciarocap, Osexcanap MiH4eHKo
Inemumym 6ioximii imeni O.B. [lannadina HAH Ykpainu, Kuis, Ykpaina
abramchuk@knu.ua

REGULATION OF CARBOXYPEPTIDASE E EXPRESSION IN GLIOBLASTOMA
CELLS ISCONTROLLED BY ERN1

Anastasiia Abramchuk, Myroslava Sliusar, Oleksandr Minchenko
Palladin Institute of Biochemistry of the National Academy of Sciences, Kyiv, Ukraine

This study explores the role of ERN1 in regulating carboxypeptidase E (CPE) expression in
glioblastoma cells under stress conditions such as hypoxia and nutrient deprivation. Findings
show that ERN1 knockdown significantly upregulates CPE, potentially increasing cell
invasiveness. Targeting ERN1 could modulate CPE expression, offering new therapeutic
strategies for managing glioblastoma.

Ob6rpynmysanns ma mema. KapoOokcunentunaza E (CPE) e BaximBoio B
OlocuHTE31 HEHpOMeaiaTOpiB 1 MENTUIHUX TOPMOHIB, 1 1i €KCrpecis BIUIMBAE HA
npodidepaliifo Ta BYKMBAHHS KJIITHH, a TaKOoX Ha I1HBA3WBHICTh MyxjwH. Ha
rJ1100J1aCTOMY, Jy)K€ arpecHBHY IMyXJUHY MO3KY, BIUIMBAIOTH Takl (hakTopH, sK
cTpec enmoruiazMatuyHoro perukyinyma (EP), rimokcis Ta gedinuT MOXKUBHUAX
pedoBHH. Y 1iil poOOTI JOCIIKYBAIH BIUTMB MIPUTHIYEHHS €KCIIPECii CUTHAIBHOTO
nporeiny ERN1 (curnamoBanus Bix EP no sapa 1), sskuif KOHTPOTIOE BaXITUBUI
curHaibHuii  msix  ctpecy EP, BrumBae Ha ekchnpecito CPE y kimiTuHax
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r1100JaCTOMH, a TaKOX 3a YMOB TIMOKCIi Ta BIJICYTHOCTI MOXUBHHUX PEYOBUH.
Meta nmocmixeHHs mojsraga B Tomy, mo0 3’scyBatu posnb ERNI1 y perymsmii
excrpecii CPE ta fioro noTeHmiitHuii BIJIMB Ha MPOTPEeCyBaHHs T1100JaCTOMHU.
Memoou. Y 1poMy AOCHIIKEHHI BUKOPUCTOBYBAJIM KJIITHHHI JIiHII T110071acTOMH
moanan US7MG, mpuuoMy oJiHa Tpyma ciayryBajia KOHTPOJIEM, a iHIa rpyna Oyna
monupikoBana 11t HokaayHy akTuBHOCTI ERN1. Hoxnayn ERN1 OyB pocsaraytuit
3a JIONMOMOTOI0 JBOX TIAXOMIB: OJWH, SIKHA TPUTHIUYBAaB AaKTUBHICTh SIK
MPOTEIHKIHA3KM, TaK 1 CHJOPUOOHYKJIEa3H, 1 I1HIIWN, SKUH TPUTHIYYBaB JIMIIC
aKTHBHICTH eHJ0prOoHyKIiIeasu. Kiituau Oyiu miiiadi TphOM CTPECOBUM CTaHAM:
rinokcii, 1edinuTy TiaoKo3u Ta AedIUTy riayTamiHy. ['IMOKCi0 MOJeIoBaIn 3a
ngonomorow auMeTwiokcanuriainuay (DMOG), a aediuuT MoXUBHUX PEUYOBUH
IHIYKYBaJIU IUISXOM KYyJIbTUBYBAHHS KJITHH Yy CEpPEJOBHIIN 0e3 TII0OKo3u abo
rIIyTaMmiHy MpoTsarom 16 roauH.

Kinekicay RT-PCR BukopuctoByBanu ais BuMipioBanHs piBHiB ekcripecii CPE Ta
ACTB (Oera-akTHHY, BUKOPUCTOBYBAHOI'O SIK €TAJIOHHUM reH). BB HOKayHY
ERN1 na ekcrpecito rena CPE ananizyBanu 3a nux pi3HUX CTpecoBUX yMOB. JlaHi
HOPMAaJII3yBaJIM /10 KOHTPOJBHUX PIBHIB, @ CTaTUCTUYHI aHAJI3U MPOBOAWIN 32
nonomoroto GraphPad Prism8 nns BU3HayeHHS 3HAYYyLIOCTI 3MIH Yy €KCIpecii
reHiB. [IpeacraBieH1 pe3yabTaTu YOTUPHOX HE3ATIEHKHUX EKCIICPUMEHTIB.
Pesynomamu. 1uriOyBanHss 000X eH3uMaTHuHUX akTuBHOCTEH ERNI (sik
MPOTEIHKIHA3HOI, TaK 1 EHJOPHUOOHYKJIEa3HOi) 3HAYHO MIJABUIILYBAJIO PIBEHb
excripecii CPE y kmituHax 1i00gacToMu, TOM1I $K 1HTIOyBaHHS —JUIIE
eHgopuOonykieasHoi aktuBHocTi ERNI He wmano edexty. Takum uuHOM,
excrpecis CPE miaBuiniyerbes y kiniTuHax 3 moBHUM HokaayHoM ERN1, o Bkazye
Ha y4acTh came IpoTeinkiHazHoi akTuBHOCTI ERN1 y perymsmii ekcrpecii 1ib0ro
reHa. Pasom 3 Tum, rimokcis He BrummBana Ha ekcrnpecito CPE y KoHTposibHHX
KJITHHAX riaio0jacToMu, ane 30UIblilyBaja ii y KIITUHax 3 npurHiyeHuM ERNI.
JenpuBanis riaoko3u 3HKyBasa ekcrpecito CPE B 000X Tumnax KIITUH, IPUYOMY
CWIBbHIIIMKA eekT crnocTepiraBes y kiituHax 3 HokgayHoM ERNI. Tlpu nediuuti
rnytaminy ekcopecii CPE nocwioBanacsi B KOHTPOJIBHMX —KIIITHHAxX, aje
3HIDKYBaJlacs y_KJIiTHHaX 3 npurHiyeHuM ERN1.

Bucnosku. Pe3ynbTaTu 1IbOTO JOCHIJKEHHS HAJAlOTh MEPEKOHJIMBI J0Ka3u TOTO,
mo ERNI, 30kpema uepe3 cBOIO NpPOTEiHKIHA3HY aKTUBHICTh, € BaXXKJIIUBUM
perynsaropom ekcrpecii rera CPE y kmituHax raio6mactomu. IlimBumieHHs
perynsmii CPE y xmituHax 3 mpurdidenoro aktuBHicTIo ERN1 moxke crpusitu
MOCWICHHIO  1HBAa3MBHOCTI IMX  KJIITUH, HE3BKAIOUM HA  TMPUTHIYCHHS
IHTEHCUBHOCTI iX mpomidepari. Lli pesynbratu cBiguars npo te, mo CPE moxe
BIJIITpaBaTl MPO-OHKOT€HHY pOJIb y TI100JIacTOMi, MOTEHLIMHO BIUIMBAIOYM Ha
PICT MyXJIMHU Ta ii 1HBa3UBHICTh 32 YMOB CTpPECy, TaKHX fK TiIMOKCis Ta JedinuT
noxxuBHUX peuoBuH. JudepenuiiioBana perynsuis CPE 3a ymoB nediuurty
[JIIOKO3W Ta TUIyTaMiHy JOJATKOBO BKa3ye Ha Te, IO MYyXJWHHI KJIITHHU
NIAJA0TECA META0O0JIYHOMY MEpEenporpaMyBaHHIO Y BIAMNOBiAb HA JOCTYMHICTh
NOKMBHUX PEYOBMH, 1 Ha el mpouec BiumMBae curHamzamis ERNI.
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Mamninymoroun aktuBHicTiO ERNI1, moxkna 3minutu ekcnpecito CPE 1, oTxe,
1HBa3MBHY TMOBEAIHKY KIITHH Tiio0nactomMu. BpaxoByroum  CKIagHICTh
ornocepenkoBanoi ERNI1 curnamizamii Ta i1 B3aemoaii 3 pI3HUMH TIE€HaMH,
3aTy9CHUMH JI0 POTPECYBAHHS MyXJIMHHU, HEOOXITHI TTOMAIIBIIT TOCTIIKSHHS IS
aHa3y MOJIGKYJIApHUX TNUIAXiB, ski 3B s3yl0Th ERNI, ekcmnpecito CPE Ta
1HBA3UBHICTb ITyXJIUHH.

ERN1-3AJIEXKHUM CUTHAJIBHUAH IIJISIX BIAITOBIII HA
HENPABUJIBHO 3IrOPHYTI TIPOTEIHU KOHTPOJIIO€ EKCITPECTIO
EDEM1 TA MOI'O I'MMOKCUYHY PETYJISIIIIO Y KJIITUHAX
I'JIIOBJIACTOMHU

Bira I'pedennuxoBa, /Imutpo Minvenko, Ouer I'ajkin,
FOuis Bineubka, Ouexkcanap MiH4eHKO
Incmumym 6ioximii im. O.B. Ilannadina HAH Yxpainu, Kuis, Yxpaina
ominchenko@yahoo.com

THE ERN1 SIGNALING PARTWAY OF UNFOLDED PROTEIN RESPONSE
CONTROLS THE EXSPRESSION OF EDEM1 AND THEIR HYPOXIC REGULATION
IN GLIOBLASTOMA CELLS

Vita Hrebennykova, Dmytro Minchenko, Oleh Halkin, Yuliia Viletska, Oleksandr
Minchenko
Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine, Kyiv, Ukraine
ominchenko@yahoo.com

The ER degradation enhancing alpha-mannosidase like protein 1 (EDEM1) is involved in ER-
associated degradation (ERAD) and targets misfolded glycoproteins for degradation in an N-glycan-
independent manner. EDEM1 was also identified as a new modulator of insulin synthesis and secretion.
The present study aims to investigate the regulation of the EDEM1 gene expression in U87TMG
glioblastoma cells by hypoxia and glucose or glutamine deprivations depending on the knockdown of
ERN1 (endoplasmic reticulum to nucleus signaling 1) with the intent to reveal the role of ERN1
signaling in the regulation of this gene expression and function in tumorigenesis.

Oorpynmyeanns ma mema. JIns epeKTUBHOTO POCTY 3MOAKICHUX MYyXJIHH, Y TOMY
YUCH1 TI100JACTOMHU, BaXIJIMBUM (DAKTOPOM € CTpPEC EHIOIUIa3MAaTUYHOIO PETHKYIyMa
(ER), rimokcis Ta JOCTYMHICTh TMOXHUBHHMX PEYOBUH, 30KpeMa TIJIOKo3u. Ajbpda-
MaHHo3u1a3onoAiouui mporein 1 (EDEM1) Gepe ydacts y aerpaaaiii MOpoOTEiHIB, 1110
noB’sizanl 3 eHjominaMaruuHuM  petukyiaymoM (ERAD), 1 copsmoBanuii Ha
HEMPaBUJIBLHO 3TOPHYTI TJIIKOMPOTEIHM IS 1X Jerpajarii He3aie:KHUM Bif N-TIikaHy
cnocobom. EDEM1 Ttakox OyB iaeHTH(DIKOBaHMN SIK HOBHM MOJIYJSTOP CHUHTE3y Ta
cekpertii iHCymiHy. Ile mociimKkeHHs Mae Ha METI JOCHIIUTH PETYIIAIII0 eKCIpecii TeHa
EDEMI1 y xmitunax rmo6mactomu US7MG 3a pi3HMX YMOB MPUTHIYCHHSI CUTHAJIHLHOTO
nuixy ERN1 (curHanroBaHHS Bl €HAOMIA3MAaTHYHOTO PETUKYITyMa /10 sapa 1), a Takoxk
3a YMOB YMOBax TINOKCIi Ta Ae(iluUTy III0Ko3u abo TIyTaMiHy 3aJie)KHO BiJ MOBHOTO
NPUTHIYCHHS €H3UMaTHYHUX akTuBHOCTe ERN1 3 HaMipoM BUSIBUTH POJIb CUTHAIHLHOTO
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nporeiny ERNI1 y perymamisa ekcnpecii ta ¢yHkiii 1meoro reHa EDEMI1 vy
MyXJIHUHOT€HE31.

Memoou. byno Bukopuctano kimitman TimoOraactomu U87MG (TpancdikoBaHi
MOPOKHIM  BEKTOPOM; KOHTPOJdb) 1 HOKAayH-KIiTUHH ERN1 3 mpurnigeHoro
eHaopuOoHyKiea3orw Ta  mpoteinkiHazoro  ERN1  (dnERN1) a6o  nume
egnopudonykneazoro ERN1 (dnrERN1). VYmoBu rinmokcii Oyiau CTBOpEeHI NLISXOM
BHECEHHS JUMETHJIOKCAIUITIIIMHA 10 cepenoBuina Ha 4 romuuu. Jns aempuBarii
[VIFOKO3W Ta TIyTaMiHY KJIITHHHU €KCIOHYyBaM y cepeaoBuiili DMEM 6e3 rioko3u abo
0e3 TmiIyTamiHy, BiAMOBIAHO, mpoTsaroM 16 roa. PiBenp excrnpecii rena EDEMI
nociipkyBanu MmetoioM KibkicHOT RT-PCR 1 nopmanizyBasim Ha MPHK ACTB.

Pe3ynvmamu. byno BusBieHO, 10 1HTOyBaHHS aKTHBHOCTI €HIOpHOOHYKIICa3u Ta
npoteinkiHazu ERN1 mpusBeno o 3HmkeHHs piBHSA ekcnpecii reHa EDEM1 y kimituHax
O0JacCTOMH Yy TIOPIBHSHHI 3  KOHTPOJIBHHMM  KJIITHHaMHM  TJ100JacTOMH,
TpaHC(PIKOBAaHUMH BEKTOpPOM 0Oe€3 BCTaBKU. AHAJOTIUHI 3MIHM B €KCIpecii IbOro reHa
CIOCTEpITaIMCS TAaKOX Yy KIITUHAX riaiodnactomu micag cainmeHcunry ERNI1  3a
nonomororo siRNA, cnerudiunoi 1o ERN1, y nopiBHSHHI 3 KOHTPOJIBHUMH KIITUHAMHU
rmiobnacroMu. EdexTuBHICTh caiiieHcHHTry Oyia oCUTh BHCOKOIO (-88 %). Y Toi xe
yac, ekcrpecis reHa EDEMI1 cyTTreBo He 3MiHIOBanacs y KIIITHHAX TI100JacTOMHU 3
NPUTHIYECHOIO JHIIE eHAopuOoHykiea3o akTuBHICTIO ERNI. Okpim Toro, Oyio
nokasaHo, o ekcnpecis reHa EDEM1 nmiiBuiyeTbcs B yMOBaX T'MMOKCIT y KOHTPOJbHUX
iituHax US7MG, ane 4y TiauBICTh J10 TIMOKCIi y kiaiTHHaX 3 HoknayHoM ERN1 3nukana.
KpiMm Toro, ekcmpeciss 1[bOr0 r'eHa MOCHJICHO PETYIIOEThCSA MpU JAedIUTI TIIOKO3U Ta
rIlyTaMiHy B KOHTPOJBHUX KIITHHAX TiioOmactomu, ane HoknayH ERNI cyrreBo
30UTBIITYBaB YyTJIMBICTh ekcripecii reHa EDEM1 1o nedinuty ritoko3u Ta 3MEHIITyBaB —
70 einuTy riIyTaMiny.

Bucnoeku. Pe3ynbratu 1bOro JIOCHIIKEHHS TPOAEMOHCTPYBAIM, IO 1HTIOyBaHHS
€H3MMATHUYHUX aKTUBHOCTEW curHanbHoro mnporeiny ERNI1 3Hmkye ekcrpecito reHa
EDEMI1 wu4epe3 mnpurHidyeHHs akTUBHOCTI came mnpoteinkiHazu ERNI1, ockiibku
1HT10yBaHHs JuiIe eHaopuOoHykieazHoi akTuBHOCTI ERNI1 iCTOTHO He BIUMBaNO Ha
excrpecito 1poro rexa. Excmpecii rena EDEMI1 3anexuTh TakoxX BiJ TINOKCIi Ta
HAJXO/DKEHHS TaKuX IMOXMBHUX PEUOBHH, TaKUX K TIAyTaMiH 1 OCOOJMBO TIIIOKO3a,
OPUYOMY LSl 3aJIEKHICTh KOHTPOJIOEThCA CUTHaIbHMM TmpoteinoM ERNI, ane mno-
pi3HOMY.
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ERN1 KNOCKDOWN DISRUPTS THE EXPRESSION OF
PHOSPHOSERINE AMINOTRANSFERASE 1 AND ASSOCIATED GENES
IN GLIOBLASTOMA CELLS

Yevgen Khikhlo, Myroslava Sliusar, Oleksandr Minchenko
Palladin Institute of Biochemistry of the NAS of Ukraine, Kyiv, Ukraine,
eugene.khikhlo2612@gmail.com

Background and aim: Endoplasmic reticulum (ER) stress and serine synthesis
are crucial factors for tumor growth, but the underlying mechanism of their
interaction remains unclear. The aim of this study was to explore how inhibition of
ERN1 (endoplasmic reticulum to nucleus signaling 1) affects the expression of
serine synthesis genes in U87MG glioblastoma cells, with a focus on its role in the
suppression of cell proliferation.

Methods: This study utilized wild-type U87MG glioblastoma cells, along with
clones that have overexpression of the dnERNZ1 constructs (lacking the
cytoplasmic domain of ERN1), dnrERN1 constructs (harboring a mutation in the
ERN1 endoribonuclease), and an empty vector as a control. Inhibition of ERN1
functions was also achieved by silencing ERN1 and XBP1. Gene expression was
analyzed using qPCR.

Results: We demonstrated that inhibition of ERN1 suppresses the expression
of PHGDH, PSAT1, and several other genes involved in serine synthesis via
different mechanisms. PHGDH expression is regulated by ERN1’s protein kinase
activity, as it remained unaffected by inhibition of the ERN1 endoribonuclease. In
contrast, ATF4 expression is controlled through ERN1’s endoribonuclease activity.
Both enzymatic functions of ERNL1 are involved in regulating PSAT1 and PSPH
expression. Additionally, ERN1 knockdown significantly upregulated SHMT1, a
key regulator of serine metabolism, that promotes glioma cell proliferation and
invasiveness. The levels of microRNAs that target mMRNAs of PSAT1, SHMTL,
and PSPH genes were also changed in cells with expression of the dnERN1
transgene. Furthermore, ERN1 inhibition reduced cell proliferation and the
enzymatic activity of PHGDH, the rate-limiting enzyme in serine synthesis.

Conclusion: The primary discovery presented here is that knockdown of
ERN1 signaling, a critical mediator of ER stress, via dnERN1 and dnrERN1
transgene constructs, results in a substantial suppression of cell proliferation, along
with distinct effects on the expression of genes responsible for serine biosynthesis
and metabolism. In particular, the downregulation of ATF4 expression is
facilitated by the endoribonuclease activity of ERN1, while the modulation of
PHGDH and SHMTL1 expression is controlled by its protein kinase activity. This
underscores the pivotal role of the ERN1 protein kinase pathway in orchestrating
the expression of genes, including those involved in invasion-related processes.
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ITPOI'HO3YBAHHS PU3UKY PO3BUTKY CYJIUMHHUX YCKJ/IAJIHEHb
Y XBOPUX HA CIIPABKHIO HOJIIMUTEMIIO 3 YPAXYBAHHAM
I'EHETUYHUX TA BIOXIMIYHUX MAPKEPIB

Tersina Hikonaenko-Kamumosa
J[Hinposcovkuii deporcasnuii meouunul yHigepcumem /[Hinpo, Ykpaina
Tatianik4@gmail.com

PREDICTION OF THE RISK OF THE DEVELOPMENT OF VASCULAR
COMPLICATIONS IN PATIENTS WITH POLYCYTHEMIA GENUINE WITH
IMPAIRMENT OF GENETIC AND BIOCHEMICAL MARKERS

Tetiana Nikolaienko-Kamyshova
Dnipro State Medical University, Dnipro, Ukraine

In the case of oncological diseases, the result of genetic breakdowns can be a change in the
glycosylation of cell membranes of the subendothelium of vessels and blood cells as a result of
co-translational or post-translational modification of membrane-secreting proteins. Out of 15
patients with polycythemia vera who had vascular complications with pronounced plethoric
syndrome against the background of established JAK2 mutation, 10 had an increased
fucosulation of the cortex due to terminal fucose in the O-glycans of fibronectin (one of the main
adhesive proteins of blood plasma), which when proteolysis is activated, it leads to intravascular
coagulation against the background of erythrocyte sludge syndrome.

OOrpynryBanHs: CBo€4yacHa JIarHOCTHKA Ta JIIKYBAHHS 3JI0SKICHUX IMyXJIMH MPU
3aCTOCYBaHHI HOBITHIX TEXHOJOTH nepeadadae 3HMKEHHS CMEPTHOCTI BiJl paKy.
3riIHO YSIBJICHHSM PO KaHIEporeHes, TpaHchopMallisi KIITUH BiA0OYBAa€ThCS MPHU
NOpYLIEHH] TeHOMY (TeHH-myTaTopu). ['eHOMika paky mependavae OUTbII TOYHE
BUSIBIICHHSI TPOIIECY Ta TPOBEACHHsS ajfeKBaTHOro JikyBaHHS. [Ipu Tomy,
OHKOJIOT14HI XBOP1 HAJIEkKATh JO KOHTUHTEHTY 3 Y€ BUCOKUM PU3UKOM PO3BUTKY
CYIIMHHUX YCKJIAJ[HEHb Yy BWIJISiII BEHO3HUX Ta apTeplaJbHUX TPOMOO3iB, IO
MOSICHIOETHCS MOPYLICHHSM PEOJIOT1i KPOB1 HAPIBHI MIKPOIIUPKYJISTOPHOTO pycia.

XBOpl Ha XpOHIUHI MiejgonpoidepaTUBHI Heoruiasii, (Haiuyacrime - Ha
CHPABXKHIO MOJIIUTEMII0) 3 BUPAKEHUMHU TNPOSBAMHU IUIETOPUYHOTO CHHIPOMY
(piBenb remornobiny > 180 r/m, eputpouutiB > 6,0 , remarokputi > 50) 3
BUSIBJIICHOIO reHeTnyHoro myTaniero JAK2 B 14my ex3oni V617F € ocobmuBoro
IPyINOI0 PU3UKY 3 PO3BUTKY FOCTPOro 1H(PAPKTY MIOKapy Ta TOCTPOTO MOPYIIEHHS
MO3KOBOT'0 KpOBOOOIry (came aprepiaibHUX TPOMOO3iB).

OcoOMMBOCTAMU PO3BUTKY CYAMHHHUX KaTacTpod y M€l rpynu € 30UIbLIEHHS
00’eMy LHMPKYJIOIOUYOi KPOBI 32 paxyHOK (DOpMEHHUX €JIEMEHTIB (EpUTPOLMUTIB) 3
MIJBUILIEHHSM ii B’SI3KOCT1 Ta OPMYBaHHA caJK-(DEHOMEHY €pUTPOLUTIB. Pusuku
TPOMOOYTBOPEHHSI BH3HAUAIOTHCSI CTAaHOM aJM€3MBHOCTI KJITHUH, SKa MOXE
3aJICKUTHU B1J 3MIHU TUIIKO3YJOBAHOCTI KJIIITUHHUX MeMOpaH cyOeHA0TeNisl CyIuH
Ta EPUTPOLIUTIB BHACTIOK KOTPAHCIAIIHHOI a00 MOCTTPAHCIIAIIHHOT MO biKaIii
MeMOpaHCEKPETYIOUnX OUIKIB.
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Meta: Bu3zHauuTH MOXIHMBICTh 3aJIEKHOCTI 3MiH O1OXIMIYHUX MapKepiB Bij
TEHETUYHHX 3JIaMIB MyXJIMHHUX KIITHH, SK MapKepiB CyAWHHUX YCKJIaJHEHb Ha
MPUKIAJ YCKIaJHEHOTO Mepediry CpaBkKHbOT MOTIIUTEMI].

Martepiain Ta meroau: OuineHi mokazHuku 3AK- a came XxapakTepuCTUKU
epUTPOLIUTIB, TITIKO3YyIIOBaHICTh (iOpoHEKTUHY Tpu HasBHOCTI JAK?2- myramii B
ek30H1 14 Ta BukItoueHHI TpaHciokaiii ber-abl 9+22(Ph-) y 15 xBopux wHa CII, B
aHaMHe31 SIKUX OyJu apTepianbHi CyIWHHI KaTacTpodu.

Pe3syabTaTu: BecTanosneHi oco0auBocCTI X epuTporuTiB: 3meHienHs MCV 65-58
npu MCHC 36 Ht 58-65. y 10 — Oyna miaBuiieHa ¢yko3yJbOBaHICTh Kopa 3a
paxyHOK TepMiHaibHOI ¢yKko3u y ckiaai O- riikaHiB (iOpOHEKTHHY, (OJHOTO 3
OCHOBHHMX aJire3uBHUX O11KiB mia3mu kpoBi) (IlleBumosa A.l., ITucemenennbka [.1O),
110 MPHU aKTHBAIli MPOTEOI3y MPU3BOJUTH JO BHYTPIIIHBOCYIUHHOTO 3TrOPTaHHS
KpOBI Ha ()OHI MPOSBIB CIAK-CUHAPOMY €PUTPOLMTIB. 3a JAaHUMH JITEpaTypH B
MeMOpanax eputpoigaux KmiTuH npu CII BcTaHOBIEHO MOPYIIEHHS B CTPYKTYpl
MII0K0306(¢ochataeriiporenasy, 1o, TakoX MOXKe OyTH HACHiKOM T€HETHYHHX
3J1aMIB.

BucnoBku: Ha mpuknagl Bu3HAYEHHS  OCOOJNMBOCTEH  €pUTPOLMTAPHUX
MOKAa3HUKIB 3arajbHOr0 Hami3y KpOBi pU BUABIEHIN crenudiunii myTamii JAK2,
K MapKepy OHKOJIOTIYHOTO TMpPOILIECy Y XBOPUX 3 YCKIQJHEHUM CyAUHHUMU
KatactpoaMu TepedIiroM CHpPaBXKHBOI MOJIIUTEMII BHACHIOK TMIETOPUYHOTO
CUHAPOMY,  BCTAHOBJICHI 3MIHU y CKJaJl TJIKaHIB (PIOPOHEKTUHY y BUIJISAIL
M1IBUIIEHOT (HYKO3YyJIHOBAHOCTI KOPY 32 PaxXyHOK TEPMIHAIBHOI (PYyKO3U y CKIIAI1
O- riikaHis.

He BukitoueHo, 10 ICHYE 3aJIEKHICTh MK TC€HETUYHUMH YIIKOJDKEHHSAMH Ta
NOJAJBIIUMU  KOTPAHCISIIMHIUMUA 200 TMOCTTPAHCISIIIIHHUMU MOAU(IKAILISIMU
MEMOpPaHCEKPETYIUHNX OUIKIB.

[Ipy NyXTUHHUX 3aXBOPIOBAHHSAX [OPEYHHM € BIJICTEKEHHS OCOOIMBOCTEH
3aJIEKHOCTI TEHETUYHUX YPAKEHb Y CYKYMHOCTI 3 010XIMIYHUMH MapKepamu Mpu
MPOTPECYBaHHI 3aXBOPIOBAHHS, BUHUKHEHHI YCKJIaJHEHb Ta palllOHAJbLHOCTI
JKYBaHHS.
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IIVIEHAPHA CECIA 3. BETEPUHAPHA BIOXIMISA TA ®I310JIOI'TA
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CUMULATIVE EFFECT OF NEUROLEPTICS AND
MICROPLASTICS IN THE EXPOSURE OF BIVALVE MOLLUSCS TO
THEIR MIXTURE

Kateryna Yunko?, Viktoriia Martyniuk!?, Vira Khoma'?®, Lesya
Gnatyshyna?, Alla Mudra®, Brigite Gylyte?, Rolandas Karitonas?, Levonas
Manusadzianas?, Oksana Stoliar?
Ternopil Volodymyr Hnatiuk National Pedagogical University, Ternopil,
Ukraine
2 Nature Research Centre, Vilnius, Lithuania,
3Ternopil Ivan Puluj National Technical University, Ternopil, Ukraine
*I. Ya. Horbachevsky Ternopil National Medical University, Ternopil,
Ukraine
>Ternopil Scientific Research Forensic Center of the Ministry of Internal
Affairs of Ukraine, Ternopil, Ukraine
Oksana.Stolyar@tnpu.edu.ua

Psychoactive substances are chemicals that interact with the central
nervous system. They include the wide spectrum of specific antipsychotic drugs
that are applied to treat plural psychiatric disorders and also accustomed
substances, like caffeine, that can affect awareness, thoughts, mood, and behavior.
The demand for their utilizing has raised due to post-traumatic stress disorders
provoked last years by the COVID-19 pandemic and military disasters.
Correspondingly, antipsychotics were identified as potential priority environmental
contaminants. Despite their concentrations in the water have picomolar to
micromolar limits, some effects on the behavior and physiological state of the
aquatic habitants were reported. Bivalve molluscs belong to the most widely used
bioindicators of the aquatic ecotoxicity due to their sessile filter feeders and ability
to accumulate contaminants over a relatively long life span.

The aim of this study was to elucidate whether the biochemical markers of
freshwater mussels can reflect the pollution by psychoactive substances. For this
study we selected chlorpromazine (Cpz), a member of the phenothiazines, one of
five major medicines used in psychotic disorders for curing schizophrenia and
schizophrenia-like psychoses, and caffeine (Caff), highly popular substance in
human diet and also neuroprotective drug. Both Cpz and Caff belong to the
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hydrophobic or amphiphilic substances that can be sorbed on the surface of
microplastics (MP) particles. Consequently, the ability of MP to modulate the
effect of the combination of Cpz and Caff was expected.

The swollen river mussels (Unio tumidus) were subjected to the MP (1 mg
L, size 35-50 um), Caff (20 ug L), Cpz (12 ng L™?) or their mixture (Mix) for 14
days. The indexes of stress and toxicity and the apoptotic activities were analysed
to understand the severity of impact. Finally, the distinguishing of groups and
relations between the indexes were atchieved by applying the statistic analysis.

All exposures caused the number of the common manifestations. They
attests the oxidative injury to lipids and proteins (except Mix), accompanied with
the redox disturbances, mainly increase of GSH and metallothionein levels and
suppressed NAD™ level. Howethey, the changes in the activities of antioxidant
enzymes had different regularities. Mn-SOD was induced by MP and Caff, and
Cpz oppressed it, whereas Mix alleviated both these manifestations. Cu,Zn-SOD
was targeted only by Cpz (activation). Catalase activity decreased only by Cpz
compared to control. The levels of low weight cellular thiols, glutathione (GSH)
and metallothionein (MTs), increased in all exposures. The part of the unsaturated
by metal MTs (apo-MT) increased also in all exposures, up to 48.6% in the Caff-
group. The Cpz caused the substantial redox shift — the increase of NADH/NAD™
ratio and also the inhibition of caspase-3. Altogether, the individual responses of
antioxidants and oxidative changes in the Cpz-group were most prominent
resulting in the total pro-oxidative shift. Generally, MP caused the lower severity
of changes. The particular impact of MP on the GTP-ase activity was expected, but
surprisingly this activity increased in all exposures. On the other hand, Caff
induced the specific responses of the activation of Cyp450-related EROD and
lysosomal protease cathepsin D. Importantly, the Cpz caused the most specific
manifestations among all exposures. Previously, the accumulation of Cpz in the
soft tissues of marine mussel Mytilus galloprovincialis was indicated even in the
exposure to so low, pM its concentration. The present study confirms the high
vulnerability of mussels to neuroleptic Cpz and requires the deeper studies of the
ecotoxicity of phenothiazines as a family of so-called ‘dirty’ drugs. Moreover,
most available information concerning the effects of Cpz on aquatic species
devoted to the concentrations within the limits of ug L™t — mg L. The Mix-group
was distinguished by the highest NADH/NAD™* and GSH/GSSG ratios, remarkable
high caspase-3 activity accompanied by decrease of protein carbonyls level. In the
Mix-group, most of the specific responses to single xenobiotics were diminished
that was displayed by discriminant analysis. Generally, the negative cumulative
effect of multi-stress exposure was shown. As suggested by this study, the combine
effects of the psychotic active substances could be quite multifaceted depending on
their combination.

This work has been granted by the Ministry of Education and Science of
Ukraine (Projects No M-70/2021 and No M/48-2024 under the Lithuanian-

78



Ukrainian Cooperation Program) and by the Research Council of Lithuania
(Project No S-LU-20-10 under the Lithuanian-Ukrainian Cooperation Program).

INVESTIGATION OF BIOCHEMICAL CHANGES IN THE BODY OF
DOMESTIC DOGS INFECTED WITH BABESIA CANIS PARASITE IN
THE EARLY STAGES OF THE DISEASE

Albina Nevidnyk-Pravda, Galyna Ushakova
Oles Honchar Dnipro National University, Dnipro, Ukraine
aaasssaaa079@gmail.com

Background and aim. Canine babesiosis, caused by the parasite Babesia
canis, is a serious vector-borne disease (Kules, 2017) that negatively affects animal
and human health and is widespread in Europe and Asia, especially in urban areas
due to the increase in the number of tick vectors (Bajer, 2022). The pathogenesis of
the disease is associated with the destruction of red blood cells, which causes
hemolytic anemia, increased bilirubin levels and decreased red blood cell and
hemoglobin counts, as well as biochemical changes such as decreased albumin and
increased globulin due to inflammation. Important aspects are the impaired renal
function detected by elevated creatinine and urea (Schifer, 2021). Early diagnosis
and treatment of babesiosis are critical to improve prognosis and reduce the
severity of the disease.

The study aimed to investigate and analyze biochemical changes in the body
of domestic dogs infected with Babesia canis in the early stages of babesiosis to
identify specific biochemical markers of the disease.

Methods. The study was based on well-documented laboratory records of the
complete biochemical profile of 25 cases with positive Babesia canis disease in
blood smear tests. The study of biochemical parameters was performed using a
semi-automatic analyzer BS-3000M (SINNOWA, China).

Results. The study revealed significant biochemical changes in the body of
dogs infected with Babesia canis. These changes are important markers that can
help in the early diagnosis of babesiosis. The results of the control group, which
was clinically healthy, and the experimental group, which included dogs with
detected signs of the disease, were compared. Alanine aminotransferase (ALT) in
the experimental group decreased by 21.61% compared to the control group, while
aspartate aminotransferase (AST) increased by 42.27%. The level of total bilirubin
is significantly higher than in the control group, increasing by 376.04%. There is
an increase in the level of alkaline phosphatase by 29.61%. Compared to the
control group, the experimental group showed a decrease in catalase levels by
37.16%. The level of superoxide dismutase (SOD) was significantly increased
(+106.20%). The levels of urea and creatinine in the experimental group were
increased by 3.97% and 16.20%, respectively, compared to the control group. At
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the same time, the level of potassium in the experimental group was reduced by
29.32%. Phosphorus levels increased by 37.45%. Albumin levels were reduced by
10.33%. There is an increase in cholesterol and triglyceride levels compared to the
control group by 33.37% and 53.58%, respectively. Calcium levels were reduced
by 13.65%. At the same time, sodium levels increased by 20.31%. The level of
lactate dehydrogenase (LDH) in the experimental group was reduced by 11.34%
compared to the control group.

Changes in the biochemical parameters of dogs of the experimental group
compared to the control group indicate the development of the acute phase of
babesiosis. Massive destruction of red blood cells leads to a significant increase in
bilirubin levels and oxidative stress, which is confirmed by changes in the body's
antioxidant systems (catalase and SOD). Impaired renal function (urea, creatinine)
and liver function (AST, alkaline phosphatase) are also characteristic signs of
infection.

Electrolyte disturbances (potassium, sodium) and changes in lipid
metabolism (cholesterol, triglycerides) indicate systemic changes caused by
babesiosis. These biochemical changes can be useful for diagnosing and
monitoring the disease in the early stages, allowing veterinarians to adjust
treatment and improve patient prognosis.

Conclusions. The study showed significant biochemical changes in dogs
infected with Babesia canis compared to the control group. The main marker is an
increase in the level of total bilirubin, which indicates hemolytic anemia due to the
destruction of red blood cells. Liver dysfunction is confirmed by an increase in
AST and alkaline phosphatase, which indicates an inflammatory process.

Oxidative stress is manifested in a decrease in catalase and an increase in
superoxide dismutase. Renal dysfunction (increased urea and creatinine),
electrolyte imbalance (decreased potassium and calcium), and changes in lipid
metabolism were also noted. These indicators can serve as early diagnostic

markers of babesiosis.

1. Bajer, A., Beck, A., Beck, R., Behnke, J. M., Dwuznik-Szarek, D., Eichenberger, R. M.,
Farkas, R., Fuehrer, H.-P., Heddergott, M., Jokelainen, P., Leschnik, M., Oborina, V.,
Paulauskas, A., Radzijevskaja, J., Ranka, R., Schnyder, M., Springer, A., Strube, C., Tolkacz, K.,
& Walochnik, J. (2022). Babesiosis in southeastern, central and northeastern Europe: An
emerging and re-emerging tick-borne disease of humans and animals. Microorganisms, 10, 945.
2. Kules, J., Potocnakova, L., Bhide, K., Tomassone, L., Fuehrer, H.-P., Horvati¢, A., Galan, A.,
Guillemin, N., Nizi¢, P., Mrljak, V., & Bhide, M. (2017). The challenges and advances in
diagnosis of vector-borne diseases: where do we stand? Vector-Borne and Zoonotic Diseases,
17, 285-296.

3. Schifer, 1., Helm, C., Marsboom, C., Hendrickx, G., Kohn, B., Kriicken, J., Samson-
Himmelstjerna, G., & Miiller, E. (2021). Infections with Babesia spp. in dogs living in Germany
(2007-2020). Journal of Veterinary Internal Medicine, 35, 3199.
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ASSESSMENT OF INTESTINAL BARRIER FUNCTION IN
BROILER CHICKENS USING POLYMERASE CHAIN REACTION (PCR)
TECHNIQUES

Sergiy Shatalov, luliia Gordiienko, Victor Nedzvetsky
Dnipro Agrarian and Economic University, Dnipro, Ukraine

In the context of modern broiler chicken farming, evaluating the
functionality of the intestinal barrier has become increasingly critical. The high
intensity of poultry farming has led to several health challenges where the
intestinal injury occurrence is widespread aspect of animal health. The disruptions
in intestinal barrier tightly linked to both the decline in innate immunity and an
increase in the susceptibility to infection agents. Furthermore, impaired intestinal
function negatively impacts nutrient absorption, contributing to economic losses in
poultry production. The study of intestinal health maintenance aims to assess the
effectiveness of pharmaceuticals and bio-additives designed to enhance immunity
and productivity in poultry farming. Traditionally, morphological characteristics
and the composition of the gut microbiota have been used as index of intestinal
health. However, recent advances in science have shifted focus towards molecular
markers, including those related to cell adhesion, cytokine production, and
apoptosis, as more precise measures of intestinal barrier function. This makes the
use of molecular biological methods particularly relevant for studying the intestinal
barrier in broiler chickens. By evaluating the expression of tight junction proteins
and inflammatory markers, it becomes possible to obtain crucial insights into the
condition and functionality of the intestine. The goal of study was to establish
criteria for evaluating intestinal barrier function in broiler chickens by quantifying
gene expression of specific molecular markers using the RT-PCR method. Primers
for the conserved regions of the molecular markers were designed using the
GenBank database (NCBI, USA) and the BLAST tool. The selected primers
targeted occludin (reference sequence NM_205128), E-cadherin (reference
sequence NM 001039258.3), and chicken B-actin, which served as a reference
gene for comparing expression levels. Samples were collected from the duodenum
of ROSS 308 broilers on days 14, 20, 27, 34, and 43, with five birds sampled per
group at each time point. The control group was raised according to standard
procedures at the "Agro Oven" poultry farm, while the experimental group
received a combination of short-chain fatty acids and monoglycerides from day 14
onward. Nucleic acids were extracted using the automated PurePrep96 station with
BioExtract® SuperBall® reagents (BioSellal, France). Reverse transcription and
PCR were carried out using the One-step NZYSpeedy RT-qPCR Green Kit
(Nzytech, Spain) on a Biorad CFX96 thermal cycler, which provided high
sensitivity and specificity in measuring gene expression levels. The data were
analyzed using the 2*(-AACt) method in MS Excel, and results were visualized
with GraphPad Prism software for statistical analysis and graphical representation.
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The supplementation of fatty acids (FA) in the diet of broiler chickens had a
marked impact on the expression of occludin and E-cadherin genes. Statistically
significant increase in the expression of both occludin and E-cadherin proteins was
observed particularly on days 20 and 34 in the exposed to FA group. Occludin
expression in the experimental group significantly increased throughout the study
while the maximum of content was observed on day 34. This data evidence that FA
ameliorates intestinal barrier function and this improvement likely reduces
pathogen infiltration and contributes to better overall bird health. Similarly, E-
cadherin expression was significantly elevated in the experimental group,
particularly on day 20, indicating enhanced cell adhesion and integrity of the
epithelial layer, which provides added protection against infections. These findings
highlight the beneficial role of fatty acids in boosting bird intestinal health.

The assessment of intestinal barrier integrity in broiler chicken PCR method
demonstrated adequate to western blot results on molecular markers detection
including occludin and E-cadherin, which are crucial players in intestinal
functioning. Taking into the account leading role of these proteins in epithelial cell
adhesion, obtained results evidence that FA application is a promising way to
support intestinal health as well as to develop effective antibiotic-free strategy in
poultry production practices.

Key words: tight junctions, adherence junctions, E-cadherin, neurotoxicity

ISOTONIC PROTEIN FORMULATION AMELIORATES INTESTINAL
BARRIER INTEGRITY AND INNATE IMMUNITY IN PEDV-
CHALLENGED PIGLETS

Dmytro Masiuk, Olexiy Sheptukha, Andriy Kokariev, Victor
Nedzvetsky
Dnipro State Agrarian and Economic University, Dnipro, Ukraine

Coronavirus enteric infections pose a great menace to human and animal
health. The possible tools to prevent enteric disease progress are antiviral agents,
strengthening innate immunity and vaccination. Porcine epidemic diarrhea virus
(PEDV) causes immensely large economic losses worldwide in the swine industry.
PEDV attacks the intestine, disrupts intestinal epithelium morphology and barrier
integrity, and results in profound diarrhea and high mortality. Isotonic protein
formulation (IPF) has a unique content and could protect intestinal functions. A
commercially available isotonic protein solution (IPS) has anecdotally been
reported to be effective in supportive treatment of piglets with active PEDV
infections. Twenty 14-day-old piglets were inoculated with PEDV in a dose of
1000 virions per animal. All infected piglets were divided for control (PEDV
group) and IPS-exposed (PEDV+IPS) groups. This study evaluated the effects of
supplementing (or not) the drinking water of 14 day old PEDV-infected piglets

82



with the IPF on the content of E-cadherin, fibronectin, interferon-alpha (IFN-a),
and matrix metalloproteinase 9 (MMP-9) in duodenal tissue. The content of PEDV
DNA in feces was also measured. Though both groups had similar PEDV shedding
at day 1, IPF piglets had significantly lower PEDV shedding at day 5, 14 and 21.
The IPS group also had a shorter duration of PEDV virus shedding. Levels of E-
cadherin and fibronectin, both of which are structural proteins in the intestine,
remained unchanged from baseline in the IPS group, whereas the same molecules
decreased significantly in the control group. IFN-a, an antiviral cytokine, and
MMP-9, an enzyme that aids in tissue remodeling, were increased at days 5 and 14
post infection, and then decreased at day 21 post-infection in the IPS group
compared to control. Overall, the IPS used in this study enhanced epithelial
intercellular adhesion (E-cadherin) and extracellular matrix structure (fibronectin),
resulted in significant and favorable changes in MMP-9 activity, and favorably
modulated IFN-o production. This is the first report of this panel of biomarkers,
especially MMP-9 and IFN-q, in the face of in vivo PEDV infection. This is also
the first report to investigate a commercially available swine product that does not
need to be administered in solid feed, and that is already registered for use
throughout Asia, Europe, South America, and North America. Overall, the results
of this study serve to clarify the behavior of 4 key biomarkers in the presence of in
vivo PEDV infection. The results also indicate that IPS supplementation is a viable
intervention to modulate the porcine intestinal immune response with favorable
effects on the intestine. Taking together, our results suggest protective effect of IPS
in respect with epidemic diarrhea symptoms. First mechanism of protection may be
mediated by the support of adherens junctions and extracellular matrix tightness.
Second way could be linked with activation of IFN-related genes. The present
results evidence that IPS is prospective feed additive to support intestinal barrier
integrity and resistance to PEDV infection in piglets.

Key words: PEDV, isotonic protein formulation, adherens junctions, intestinal
barrier integrity.

SHORT CHAIN FATTY ACIDS BLEND MODULATES THE INTESTINAL
BARRIER INTEGRITY IN BROILER CHICKENS AND INDUCES
MICROBIOME CHANGES

Lilila Tamchuk, Dmytro Masiuk
Dnipro State Agrarian and Economic University, Dnipro, Ukraine

Cell adhesion proteins play a crucial role in ensuring the barrier function of
the intestinal epithelium by forming intercellular tight junctions that prevent the
invasion of harmful substances, microorganisms, and toxins into the organism's
internal environment. However, the comprehensive impact of short chain fatty

acids plus monoglycerides blend (SCFA-M) on the modulation of these proteins
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and their connection with the microbiome of the duodenal intestine of broiler
chickens has been overlooked by researchers, thus emphasizing the significance of
these studies. Therefore, the study of SCFA-M effect on intestinal functioning and
barrier integrity is exceedingly actual in a view of productive animal health
maintenance. The aim of study was to find out the efficacy of SCFA-M
supplementation as feed additive broiler chickens farming. The research was
carried out on Cobb 500 broiler chickens in conditions of industrial poultry
farming. The experimental group chickens were administered with SCFA-M in
drinking water (1% solution of C-3 - C-10). The results of the present study have
shown that the administration of SCFA-M to chickens was characterized by
increased expression of E-cadherin, fibronectin, IFN-a, and decreased expression
of IFN-y in the duodenum of broiler. Specifically, SCFA-M administration to
chickens was associated with an increase in the expression level of E- cadherin in
the duodenal intestine by 25.8-30.4% (P < 0.001), fibronectin by 17.8-37.0% (P <
0.001), IFN-a. by 21.0-71.6% (P < 0.001), and a decrease in the expression of IFN-
v by 13.5%-49.9% (P < 0.01-0.001) compared to the control group chickens. The
correlations of molecular marker expression (E-cadherin, fibronectin, IFN-a, and
I[IFN-y) in the duodenum of broiler chickens significantly varied throughout the
technological cycle not only in magnitude but also in its trend. Obtained results
demonstrated that the marker content was positively correlated with Escherichia
coli content (r = 0.79-0.87) in 22-day-old broiler chickens. Contrary, marker
content was negatively correlated with Escherichia coli content (r = -0.84 — -0.68)
and Staphylococcus spp. and Enterococcus spp. (r = 0.23-0.91) in 29-day-old
chickens. Furthermore, this index was negatively correlated with Staphylococcus
spp. content (r = -0.83— -0.51) in 45-day-old chickens. The exposure to SCFA-M
induced the changes which associated with strong direct correlations of E-cadherin,
fibronectin, IFN-a, and IFN-y with Staphylococcus spp. content in the duodenum
of 22-day-old broiler chickens (r = 0.81-0.91). Molecular markers content
exhibited strong inverse correlation links with Escherichia coli content in 36-day-
old broiler chickens (r = -0.92— -0.80). Thus, the supplementation of SCFA-M with
drinking water demonstrated the beneficial effect on the modulation of molecular
marker expression (E- cadherin, fibronectin, IFN-a, and -IFN-y) in the duodenum.
The further research required to construct the optimized protocols for SCFA-M
applying in poultry farming, which would replace or minimize the application of
antibacterial drugs.

Keywords: broiler chickens; SCFA; microbiome; E-cadherin; fibronectin;
interferon-o; interferon-y
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1. HEMPOBIOJIOI'ISI
NEUROBIOLOGY

IMOKPAIIIEHHSI 30POBOI ITAM'SITI B YMOBAX BIHHU:
JOCJIKEHHS 3AJEXKHOCTI CIIEKTPAJIBHOI IIIJIBHOCTI
MHNOTYKHOCTI TA IU®POBI METO/JIU TPEHYBAHHSA

AmnaroJiii llIka6apa, Imutpo ondyenko, 'anuna Ymakosa,
Osena CeBeprHOBCHKA
JIHinpoecwvkull HayionanvHull yHieepcumem imeni Onecs
Tonuapa, /[uinpo, Ykpaina
Anatoliy.Shkabara@gmail.com

IMPROVING VISUAL MEMORY IN WAR CONDITIONS: POWER SPECTRAL
DENSITY DEPENDENCE STUDIES AND DIGITAL TRAINING METHODS

Anatoly Shkabara, Dmytro Donchenko, Galyna Ushakova, Olena Severinovska
Oles Honchar Dnipro National University, Dnipro, Ukraine

In the conditions of war, students often face a decrease in attention, deterioration of
memory and difficulties in perceiving information. These phenomena can be the result of long-
term stress, sleep disturbances and uncertainty about the future due to constant threats of
shelling. Studying the impact of such stressors on cognitive functions, in particular on short-term
visual memory, is important for understanding how they affect the learning process. The
development of effective cognitive support strategies, including the use of digital training
methods (Cognifit program), can contribute to the improvement of brain plasticity, relief of
emotional stress and restoration of training effectiveness in wartime conditions.

AxmyanvHicms: 3a yMOB BIWHU CTYJEHTH YacTO CTUKAIOTHCS 31 3HUKCHHSIM
yBaru, MOTIPIICHHSIM TaM'siTi Ta TPYIHOIIAMH Y CHpuHHATTI 1H(opmari. L1
SBUIIA MOXYTh OYTH HACIIIKOM TPHUBAJIOr0 CTpeCy, TMOPYIICHHS CHY Ta
HEBU3HAYCHOCTI IOJAO0 MalOyTHBOTO uYepe3 TMOCTIWHI 3arpo3u  OOCTpPLTIB.
JlocniKeHHs BIUTUBY TaKUX CTPEeCOBUX (haKTOPIB Ha KOTHITUBHI (PYHKIIT, 30KpeMa
Ha KOPOTKOYACHY 30pOBY IaM'siTh, € BAXKJIUBUM I PO3YMIHHSI TOTO, SIK BOHU
BIUTMBAIOTh HA HABYAIBHUH Tiporiec. Po3poOka eeKTUBHUX CTpaTeriii KOrHITUBHOT
NIATPUMKH, BKJIOYAIOUM BUKOPUCTAaHHSA HUQPPOBUX METOMAIB TPEHYBaHHS
(mporpama Cognifit), MoOXe CHOPHUSITH TMOKPALIEHHIO IJIACTUYHOCTI MO3KY,
MOJIETHIEHHIO €MOUIWHOI HaNpyrd Ta BIJHOBJICHHIO €()EKTUBHOCTI HAaBUAaHHA B
yMOBax BIHHHU.

Mamepianu ma memoou: Metoauka AOCIIKCHHS TOJsTalla Yy peecTparii
EET 3a crangapTHOIO CXEMOIO 3 MOJAIBIIUM MPOBEACHHIM PETPECITHOTO aHaIi3y
MDK CHEKTPAJIBHOI MIUTHHICTIO TIOTYXHOCTI y anb(da-, 6era-, Tera- Ta JeibTa-
Jiarma3oHax 1 MOKa3HUKOM KOPOTKOYACHOI Iam'siTi, SKWM BHU3HAYaIM IIiJT Yac
tectyBanHs y nporpami Cognifit. JlocimkeHHs] MPOBOAUIN HA TPHOX €Tamax: Il
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yac MEpIIOTo TecTyBaHHs, Mmichs 10-TM XBUJIMHHOTO TPEHYBaHHS 1 MOAANBIIOTO
JPYroro TECTYBaHHS, a TaKOX MICJIs MicAlsd TpeHyBaHb y mporpami Cognifit mif
94ac TPEThOrO TECTYBAHHS.

Pezynomamu: 3a pe3ynbratamMu TOCHTIKEHHS BHUSIBUIN BUCOKI KOe]imieHTH
3aJIeKHOCTI MDK  CHEKTpalbHOIO  HIUIbHICTIO  moTyxHocti (CHIII) Ta
KOPOTKOYaCHOIO 30POBOIO TIaM’ATTIO B O€Ta /iana3oHi 10 TpeHyBaHHS y YOJIOBIKiB
y mepenHii yactusi 1060Boi kopu — 0,71, y 3aaHii 4acTUHI CKPOHEBOI KOpHU —
0,62 Ta 0,69. B Tol ke yac pe3yJbTaTH JOCTIHDKEHHS BKa3ylOTh Ha TOMITHY
y4acTh TimM'ssHOi (0,6-0,67) Ta 30poBoi (0,66-0,69) kopH, 10 MOKE CBIIYUTH IIPO
3aJIy4eHHs KOPOTKOYACHOI MaM'siTi 10 00pOoOKH MPOCTOPOBOI 30pOBOi 1H(pOpMaITii.
[Ticnst TpenyBaHHs crniocTepiraiach 3miHa 3anexHocti Mk CIHIIT B Gera-aianazoHi
Ta KOPOTKOYACHOIO 30POBOIO MaM'sITTIO B JI000BiM 30H1 — 0,43 Ta 0,5, y TIM'sHIN Ta
notuinnyHii 30H1 — 0,52-0,55, memiansamx aursakax 0,5-0,62. 3arajoMm 3MiHU B
perpecii micas TpeHyBaHb MOXKYTh CBITYUTH MPO TE€, IO MO30K JANTYETHCSA IO
BUKOHAHHS 3aBJaHHS, ONTUMI3yIOUM B3a€MOJII0 MK PI3HUMH oOnactsamMu. Bucoki
KoeillleHTH perpecii y JI0OOBUX Ta CKPOHEBHMX 30HAX BKa3ylTh Ha Te, IO Il
JUISTHKA aKTHBYIOTBCS M1 4YaC BUKOPHUCTAHHS BHYTPIIIHBOI MOBH. Ilicis micsus
TPEHYBaHb CIIOCTEPIranioch 3pOCTAaHHS 3aICKHOCTI y ipedponTanpHii kopi — 0,51-
0,56, B ckponeBux aunsiakax — 0,51-0,59, y Tim’suiit — 0,62-0,63 Ta y 30poBiif kopi
— 0,69-0,7, 3HmkenHs kopensiii B no0oBiii kopi — 0,46-0,43. Taki 3Ha4YeHHS
MOKYTh BKa3yBaTW Ha Te, 1110 IICJsI OBTOPHOTO BUKOHAHHS 3aBJlaHb Ha NaM'siTh
30pOB1 1 KOTHITHMBHI MPOIECH CTalu OUIbIl €(PEeKTUBHUMHU Ta TaKOX MOXYTh
CBITYUTH TPO HEHPOIIACTUYHICTH MO3KY 1 MOXKYTh OyTH TaKoXX TMOB'Si3aHl 13
NOCTIMHUM  BHUKOPUCTaHHSIM  BHYTPIIIHBOI ~ MOBH  JUIsl  €(EKTUBHOIO
3armam’siITOBYBaHHS.

VY xinok koedimieHT perpecii 6yB 0,4-0,42 y TiM’siHIN Ta 30pOBiil KOpi 10
nouaTky TpenyBaHHs. Ilicna TpeHyBanHsa koedimieHT perpecii ckmaB 0,4-0,44,
TOOTO, OlibIa aKTUBHICTh Y O€Ta Aiana3oHl B LKUX 00JIACTAX MO3KY IOB's3aHa 3
KpaluMMu MOKa3HUKaMU 30p0BO1 nam'sTi. JKIHKH, SIK 1 HOJIOBIKM aKTHUBHO 3aTy4alu
BHYTpIIIHIO MOBY MiJ 4Yac BUKOHaHHA 3aBiaHHsA. [licia Micsus TpeHyBaHb
criocTepiraid MiABUIIEHHS KoedilieHTiB perpecii y nobosid (mo 0,47-0,54), y
ckponesiit (10 0,41-0,59), y tim’sHiit (1o 0,63-0,64) ta 30posiit kopi (g0 0,67-
0,69). Bucoki koeilieHTH perpecii BKa3ylOThb Ha Te€, IO MICld TPEHYBaHb
aKTHBHICTh Yy IIMX JUITHKaX MO3Ky CcTaja OUIBII TICHO TIOB'S3aHOI0 3
KOPOTKOYACHOIO 30pOBOI0 NaM'SITTIO.

B anbda-miama3oni B CKpOHEBUX, MOTHWJIMYHUX Ta TMapleTaIbHUX UISHKAX
BUsBJIeHa HeratuBHa Kopesiis Mixk CIHIII 1 KopoTKoUacHOI 30pOBOIO MaAM'STTIO Y
YOJIOBIKIB Ha TIOYATKy BUKOHAHHS 3aBAaHHA. MM Iie OB’ SI3y€MO 3 THUM, 11O JIOAU
1Ie HE MOBHICTIO 30Cepe/KEeH1 a00 HE aKIIEHTYIOTh CBOIO yBary Ha 3aBaaHHi. [licis
TpeHYBaHHS KOE(DILIEHTH perpecii 3HWKYIOTbCA, a IMICIAS MICALsl TpPEeHYBaHb
3anexHicTh Mk CLLIT Ta kOpoTKOUacHOIO 30pOBOIO MaM'ITTIO B alb(a-Iiana3oHi
y YOJIOBIKIB 3HUKJIA, 1110 MOXE OyTH HACIIAKOM aJanTailii KOTHITUBHUX IPOIIECIB
JI0 HOBUX YMOB 1 BAKOPUCTAHHSI HOBUX KOTHITUBHUX CTPATETIH.
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VY kiHOK TiJ 4ac BciX Tphox peectpaiii EEI' He crocTepiraim 3HAaYMMUX
koeoiuienTiB perpecii mixk CILII B anbda-aianazoHi Ta KOPOTKOUYACHOIO 30POBOIO
nam'sITTIO.

Jlani 3aBmaHHS HE BUMAarajad 3aJydeHHS TETa-[iala30Hy Yy PETyJSIliio
MO3KOBOi aKTHBHOCTI.

Bucnosxu: Otxe, TO3UTUBHUM €(EKT TpeHyBaHb MPOSIBUBCS B aKTUBHOCTI
MO3Ky B Oera fiama3oHi 1 CBIAYUTH MPO TMOKPAIICHHA KOPOTKOYACHOI 30POBOI
nam'sti. Lle Takox MiATBEp/Ky€e €(PEeKTHUBHICTh TPEHYBaHb HABITh y CTPECOBHX
yMOBax JJIsi MIATPUMKHA KOTHITUBHMX (YHKIIIH, 30KpeMa THUX, IO IOB'S3aHi 3
00poOKor0 30poBoi iHGopmallii. Takum 4YWHOM, HaIIll JaHl CBiAYaTh PO
ONTHUMI3allil0 pOOOTH MO3KY 1 3JaTHICTh BUKOHYBATH 3aBJaHHS 3 MEHIIOIO
KOTHITUBHOIO HAIPYTolo Micis TpeHyBaHHs y mporpami Cognifit.

BIIVIUB APOMATHYHUX PEYOBHUH JIMMOHY TA JTJABAHAU HA
KOT'HITUBHI ®YHKIIII MO3KY YUHIB MY3UYHOI IIKOJIHU

Tersina /lepka4, Osiena XoMeHKO
JHinpoecvkuti nayionanvnut ynieepcumem imeni Onecs [ onuapa,
Jlninpo, Ykpaina
khomenkoelen@gmail.com

THE INFLUENCE OF THE AROMATIC SUBSTANCES OF LEMON AND LAVENDER
ON THE COGNITIVE BRAIN FUNCTIONS OF A MUSIC SCHOOL STUDENTS

Tetiana Derkach, Olena Khomenko
Oles Honchar Dnipro National University, Dnipro, Ukraine

The use of lemon aroma during classes helps to increase the concentration of attention,
increase its stability; under these conditions, the volume of both logical memory and the overall
integral index of verbal-logical thinking increases. Conducting classes in the classroom with
aeration of the aroma of lavender has a calming effect on the central nervous system while
increasing concentration.

BinoMo, 1m0 KOTHITMBHI (DYHKIi MO3KY IWTHHU BKJIIOYAKOTh IIUPOKHIA
CHEKTp MPOLECIB, 10 BU3HAYAIOTh CMOCIO, SKUM IUTHHA CIpuiimMae i 00podisie
iH(popMaIlil0 3 HaBKOJUIIHBOTO cepenoBuiia. OCHOBHI KOTHITHBHI (DYHKIIIT
3aJIekaTh Bl O0aratbox (DakToOpiB, BKIIOUYAIOYM T€HETHKY, CEPEIOBHIIE, TOCBIA 1
BUXOBaHHA. PO3yMiHHS KOTHITUBHHMX (DYHKI[I TUTHHU € BaXKIWBHUM JJisi OATHKIB,
BUUTENIB 1 CIEIIAICTIB, MO MPAIIOIOTh 3 MITbMH, JIS MIATPUMKH OMTHUMAIBHOTO
PO3BUTKY 1 HaBYAaHHS, IXHIM BUCOKUN PIBEHb € OCHOBOIO YCIHIIIHOCTI JIOAMHU Y
HAaBUYaHHI Ta TPYHOBIA AisstbHOCTI. OTXe, MiJBUIIECHHS KOTHITUBHUX (YHKITIN
JIOAUHU OYJI0 Ta 3aJUIIAETHCS aKTyalbHOIO MPOOIEMOIO.

3aco0aMy MIABUINCHHS KOTHITMBHUX (QYHKIM JOauHU € (i3udHa
aKTHUBHICTD, MEHTaJbHI TpEHYBaHHS, COIlaJibHa AaKTUBHICTh, NPABUJIbHE

88


mailto:khomenkoelen@gmail.com

XapuyyBaHHS, BIJMOYMHOK 1 COH, HABYAHHS HOBOTO, MEIMTAlllsl 1 peiakcarfis.
HasiBHI naHi 1mI0A0 BIUIUBY HETPAgUIIHUX 3aco0iB, 30KpeMa, apOMaTUYHHX
PEYOBHH, Ha KOTHIIIIIO TUTUHU, MAIOTh MEBHI CYTIEPEYHOCTI.

Meta gociikeHHS: BUBYCHHS BIUIMBY apoOMaTiB JMMOHA Ta JIaBaHIM Ha
yBary, mam’tb Ta 0COOJIMBOCTI MUCJICHHS MiJTITKIB - YYCHHUIb My3UYHOI IITKOJIH.

JlociKkeHHsT MPOBOAMIOCH Ha 0a3i my3uyHOi mkonu Ne 12 m. [wimpo.
[Ticnst omutyBaHHS OaThKIB IIOJO HASBHOCTI Yy JITEH alepriuyHux peakiii Ta
O0COOJIMBOCTEM HIOXOBOTO CHPUMHATTA, NIANUCAHHS OaThbKamMu 1H(GOPMOBAHOI
3rojy, B JOCIIDKCHHI NpuiHsiu ydacth 30 miBYaT-caHTBiHIKIB BikoMm 10-12
POKiB, siki Oysnu posmojiieHi Ha 3 rpynu: I - KOHTposibHA, SIKa HE IiIaBajiach
BBy apomartiB. Jlo Hei Bxomunam 10 oci6; II rpyma - 10 miBuar, mig yac
MIPOBE/ICHHS 3aHATHh 3 SKUMH BiJI0yBaBCA BIUIMB apoMaToM JuMoHa; aiByata 11
Ipylnu 3aiiManacs B Kjacli ¢ apoMaroM JaBaHiau. Ilicims 3aHATTS MOUTTKA
MPOXOMWIIM TECTyBaHHA. Bcl MoCHiKEHHS NPOBOAWINCH Ha 7 — WH JeHb
dbonikynsapHoi (a3 MEHCTPYaJIbHOTO LMKy, B OAMH 1 TOM caMuil 4ac a00u
(13.00). BcranoBmtoBasin: oOcAr, MEPEMUKAHHS Ta CTIMKICTh yBaru, JOTIYHY Ta
MEXaHIYHy TaM’siTh, BEpOATBLHO-TIOTIYHE MHUCJICHHS, BUKOPUCTOBYIOYH METOJIUKY
[InaToHOoBa,  KOpEeKTypHi  Tabmuili, METOAUKY  «BHUKIIOYEHHS  CIiBY,
CTaHJApPTU30BaHI MCUXO(I310JI0TIYHI METOJWKHU  JOCIHIJPKEHHS JIOTIYHOT 1
MexaHIyHoi mam’ati. [{ns oOpoOKHM pe3ynpTaTiB JTOCHIIKEHb BHUKOPHCTOBYBAIU
MeTo/1 iH(epeHIIiitHoI cratucTuyHoi 00pooku ANOVA.

BuByeHHs BITMBY apOMaTUYHUX PEYOBUH HA MOKA3HHKHU 4Yacy Ta TOYHOCTI
BUKOHAHHS 3aBJlaHb JiBYaTaMU — IMIJJIITKAMHM [0Ka3ajo, 110 apoMar JUMOHY
MOCTPUSIB 3HWKEHHIO Yacy BUKOHAHHSA 3aBJaHb JOCIIIHKYBAaHUMH, 3MEHITUBIITUCH
Bix 250+3,4 ¢ 1o 215+5,2 ¢, TOMI SIK IpH 3aHATTAX y KIMHATI 3 apOMAaTOM JIaBaHIU
JliBUaTa BUTPATUIIM HA TPETHHY OlNIbIlIe Yacy Ha BUKOHaHHA 3aBaaHHs (322+4,1c¢),
MOPIBHIOIOYM 3 KOHTPOJBHOIO Tpymnoro. OfHakK, IO CTOCYEThCS TOYHOCTI
BUKOHAHHSI 3aBJaHHS, BOHA BIPOriAHO 30UIBIIKMIACE TMPU BIUIMBI 000X
apOMaTUYHUX PEUOBHUH, B cepelHboMy Ha 15%. JlocaimkeHHs CTIMKOCTI yBaru y
JOCIIIKYBaHUX Ipynax nokazano: y I rpym no0py crTiiikicte yBaru Manu 45%
niByat, ToAl sk y Il rpyni neil mokasHuk BusBuBca y 60% onutyBanux, a y Il
rpyni —y 47%. 3apoBinbHot0 yBara Oyna y 45% migmitkiB [ rpynu; 35% - 1l rpynu
ta 40% - III rpynu, TOAl SK HE3aJOBUIBHUM JaHUW TIOKa3HUK BUSBHUBCS
MakcumanbHo y miB4ar Il rpymum i ckmaB  5%. Cmig 3ayBakuTH, IO TPHU
BUKOHAHHI 3aBJaHb MIHIMaJIbHY KUIBKICTh TOMUJIOK qomycTuiu aiBdara Il rpymu.
JlocmikeHHsT mam’sITi ToKa3ayio, 0 apoMaTr JMMOHA TMO3UTUBHO BIUIMBAE Ha
00’eM SIK JIOT1YHOI, TaK 1 MEXaHIYHOI IaM’sATi, MiABUINYIOYM JaHI MOKA3HHUKU B
cepenauboMy Ha 10%, TOAl SK TpM 3acTOCyBaHHI apoMaTry JaBaHIUd Yy
JOCITIJKYBAHUX J[IBUYAT HE3HAYHO IMIJIBUINUBCS O0’€M MEXaHIYHOI mam’sTi, 1
JOTIYHA MaM’sITh 3ajdiIuiach Oe3 ICTOTHUX 3MiH. Pe3ynbTaTh BU3HAYEHHS
BepOAJIBLHO-JIOTIYHOTO MUCJIEHHS Y JOCHIDKYBAaHUX TIpymax ToKa3aa, IIo
HaWBUILMM 3araJibHUi 1HTETpajlbHUN MOKA3HUK BEpOaIbHO-JIOTTYHOIO MHCIEHHS
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BusiBUBCs y aiByat Il rpymm, Tomi sk y mociimxkyBanux [ ta III rpynm cyTreBux
BIZIMIHHOCTENA HE BCTAHOBJIEHO.

MMoBipHO, y pearizanii oTpuManux e(eKTiB 3aisHi cKIanHi (izionoriumi
MEXaHI3MH, [0 BKIIOYAIOTh AaKTHUBAIII0 MO3KOBUX CTPYKTYpP, PErYJISAIIio
HEHPOTpaHCMITEPiB, AHTUOKCUAAHTHY 10 1 3HIKEHHS PIBHS CTPECY.

Takum 4yMHOM, OTpHMaHI pe3yibTaTH CBIYATHh MPO CIPHUSTIUBHMA BILIUB
apoMarTiB JIUMOHY Ta JIaBaHIM (JUMOHY y OUIBIIOMY CTYIEHI) Ha Takli KOTHITUBHI
byHKIIi AiBYAT — MUIITKIB, YYEHHUI[b MY3WYHOI IIKOJHM, SIK YyBara, Iam’siTh,
BepOaIIbHO — JIOTTYHE MUCJICHHS 1 MOKJIMBICTh 3aCTOCYBaHHS JIAHUX apOMAaTHUYHUX
PEYOBHH JIJIs1 TOKPAIICHHS] KOTHITUBHUX (PYHKIIIH MO3KY 3/100yBauiB OCBITH.

2-OXOGLUTARATE AND ITS ROLE IN THE STABILIZATION
BIOCHEMICAL STATE OF THE BRAIN-LIVER AXIS

Olga Dyomshyna, Olena Dovban, Galyna Ushakova
Oles Honchar Dnipro National University, Dnipro, 49010, 72 Nauky Ave.,
Ukraine
olga-d2009@ukr.net

Background and aim: Environmental factors significantly influence the overall
health of organisms, with stress being a major contributor. Urbanisation and
globalisation in modern society introduce additional stressors, worsening
population health issues. Therefore, it is crucial to thoroughly examine, analyze,
and explore strategies to mitigate the adverse effects of stress (Yaribeygi et al.,
2017; Osborne et al., 2020; Hendricks et al., 2023, Dyomshyna et al., 2024). 2-
Oxoglutarate, an essential intracellular metabolite with metabolitotropic properties,
emerges as a promising candidate for intervention (Kovalenko et al., 2011;
Dyomshyna et al., 2017; Sawa et al., 2017; Zdzisinska et al., 2017; Baulies et al.,
2018; Tkachenko et al., 2018; Bayliak & Lushchak, 2021). Therefore, the aim is to
evaluate the combined effects of restraint-induced stress and 2-oxoglutarate on
oxidative-reducing balance, antioxidant system efficacy, and the functional status
of the liver and brain in rats.

Material and Method: The experiment was performed on white Wistar rats
weighing 180-230 g, and were kept under standard animal house conditions. The
animals were kept on a standard diet while receiving food and drinking ad libitum
with the sanitary hygiene standards (air temperature: 22 + 2°C, light/dark cycle:
12/12 hours). The experiment was conducted following the guidelines for the
manipulation of vertebrate animals. Animals were divided into 3 experimental
groups. The experimental model with a modification well-known as the restraints
stress was used (Weiner, 1996). Biochemical parameters for determining the
functional state of the liver and brain are scientifically general and accepted and
were used.
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Result: Restraint-induced stress was found to elevate oxidative stress levels, as
evidenced by increased concentrations of malondialdehyde and oxidatively
modified proteins, particularly in the brain. Signs of lactic acidosis were also
observed in the liver, indicating physiological changes in response to stress.
Additionally, restraint-induced stress significantly altered bioenergetic
components, with decreased superoxide dismutase activity and increased
cytochrome C concentration, potentially indicating mitochondrial dysfunction and
increased membrane permeability. Incorporating a 2% solution of 2-oxoglutarate
into the diet reduced malondialdehyde and carbonylated protein formation, leading
to more effective restoration of oxidative-reducing balance in the brain compared
to the liver. Normalization of the lactate/pyruvate concentration ratio, decreased
lactate dehydrogenase activity, and elevated alanine aminotransferase levels
suggested a reduction in oxidative stress in the liver. Furthermore, exogenous 2-
oxoglutarate positively impacted superoxide dismutase activity and cytochrome C
concentration, indicating reduced oxidative tension in the liver and progressive
recovery of mitochondrial function.

Conclusion: Based on these findings, exogenous 2-oxoglutarate emerges as a
promising metabolitotrope and adaptogen for managing oxidative stress and
improving mitochondrial function.

OIIHKA ITOKA3HUKIB AHTUOKCHUJAAHTHOTI'O 3AXHUCTY IIPH
3AXBOPIOBAHHSIX HEPBOBOI CUCTEMHU

Kartepuna 3anopo:xna, Osiena Cxkopux
JIHinpoecvkuii HayionanvHul yHieepcumem imeni Oneca I onuapa, /[Hinpo,
Ykpaina
|_d_skorik@ukr.net

EVALUATION OF INDICATORS OF ANTIOXIDANT PROTECTION IN
DISEASES OF THE NERVOUS SYSTEM

Kateryna Zadorozhna, Olena Skoryk
Oles Honchar Dnipro National University, Dnipro, Ukraine

The activity of catalase and superoxide dismutase was investigated, the glutathione system,
and the concentration of ceruloplasmin in diseases of the nervous system were evaluated. A
decrease in the content of glutathione, ceruloplasmin, and an increase in SOD activity were
revealed. The change in the activity of catalase, enzymes of the glutathione system, had a
contradictory nature, in some cases it increased, in others it decreased. The given data indicate a
violation of the functioning of the antioxidant protection system under the conditions of diseases
of the nervous system.

3axBoptoBaHHsi HepBoBoi cuctemu (3HC) — me nayxe Benwka rpymna
3aXBOPIOBAHb IIEHTPATLHOT Ta epuQepiitHOI HEPBOBOT CUCTEMH, YACTOTA 1 ITUPOTA
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MPOSIBIB SIKMX HaJA3BUYAHO Beiauka. Ha choromHimmHiii AeHb B YKpaiHi yacToTa
nepebpoBackysipHux ~ 3axBoproBanb  (IIB3) Tta  HeipoaereHepaTHBHHX
3axBoproBanb (HJ/I3) 3pocrae, a HACHigKW IMX MATOJOTIH MPU3BOIATH JI0
1HBaJTiIM3aIlii MaIie€HTIB HE TUIBKU y TMOXWIOMY, aje W OUIbII MOJIOJOMY BiIli.
Bimomo, 110 OCHOBHY poOJib B YpaK€HHI HEWPOHIB TOJOBHOTO MO3KY BIiJIIrpae
OKCHJIATUBHUHN CTpEC, 3aXHUCT BiJ AKOTO 3a0e3Medye cucTeMa aHTHOKCHUAAHTHOTO
3aXUCTY. 3a OCTAHHE JACCSITUIITTS BUSBIICHI MPUHIIMIIOBO HOB1 OCOOJIMBOCTI y4acTi
KOMIIOHCHTIB ~ aHTHOKCHUJIAaHTHOTO  3axucTy: rayTtaTionTpanchepasu (I'T),
rnytationnepokcunazun  (I'TIO),  rmyrationpenykrasu  (I'P),  kartanasm,
cynepokcugaucmyTazu (COJl) B mpouecax nposmideparlii, anonrosy, ¢GoyiguHra
O11Ka, KIIITUHHOTO CUTHAJIIHTY.

TakuM YMHOM, METOI0 POOOTH € OIIHUTU 3MIHHM [OKa3HUKIB CHCTEMHU
AHTUOKCUJAHTHOTO 3aXHUCTYy 32 YMOB 3aXBOPIOBaHb HEPBOBOI CHCTEMH, 3’SICYyBaTH
pOJIb TOPYIICHHS CHCTEMH AHTHOKCHJAHTHOTO 3aXUCTY Y IMPOLECi PO3BUTKY
3aXBOPIOBAaHb HEPBOBOI CUCTEMU.

Jlnst BUKOHaHHS poOOTHM OyJIO BUKOPHCTAHO O10J10CEMaHTUYHHA METOI,
IIPOAHANII30BAHO CYYacH1 JIITEpaTypHI JKEpeNna, y SIKUX BHCBITIIIOETHCS POJIb
AHTHOKCUJAHTHOI CHUCTEMH 3aXHCTy Yy TAaTOreHe3l 3axBOPIOBaHb HEPBOBOI
CHUCTEMHU.

OxucimoBanbHUil cTpec 1 3HWKEHHS piBHA BI' € BaxxnuBumu ¢akropamu
pu3HKy BikoBoi HelpoaereHepaiii B [IHC. BumiproBanHsi TKAHUHHOTO TIIyTaTIOHY
B MO3KY JIIOIMHM TIPU ayToOICii BUSBWIM, IO 3arajJibHUM Iyl TIyTaTIOHY
nepeBaxHo (>98,8%) 3naxonutbes y BinHoBIeH1H dopmi (BI), 1 piBui BI' y cipiii
pedoBuHi (0,83 MM) Hux4i, HiXK y 611 pedoBuHi (1,18 MM). TlopiBHSIHO HIDKY1
piBai BI' y cipiii peuoBuHi, e 6araTo HEHPOHIB, MOKE WMOBIPHO MPHU3BECTU JI0
OUTBIIOTO ypaXEHHS BHACTIZOK HEWpojereHepailli, 10 OMOCEpPEeaKOBaHA
OKCUJATUBHUM CcTpecoM. JlOCHiPKeHHsT KOHILIEHTpalli BI' y remomi3ari
EpPUTPOLMTIB y TAI[IEHTIB 13 3aXBOPIOBAHHAMHM HEPBOBOI CHUCTEMH IOKA3aJIH
JIOCTOBIpHE 3HMKEHHS Ha 24 % BMICTY JOCIIKYBAaHOTO MOKa3HUKA MOPIBHIHO 31
3I0POBUMHU O0COOaMHU.

BusiBieHo 3HayHe 3HW)KEHHS pIBHS ILEpyJomia3MiHy B KpoOBI Ta
CIIMHHOMO3KOBI PIiAMHI MAIL€EHTIB 13 3aXBOPIOBAHHSIMHU HEpPBOBOi cuctemu. lLle
MOXKe OYyTH MOB'SI3aHO 31 WIKIJUIMBOIO JI€I0 BUIBHUX PAJUKAIIB Ha CTPYKTYpPYy
nepyiomiazminy. Moaudikarii L{I1, ski Oynu BUSBIEHI B TOJOBHOMY MO3KY Ta B
CIMHHOMO3KOBIM PpIJIMHI TAIlEHTIB 13 HEUpPOJCTeHEPATUBHUMU MATOJOTISIMH,
3a3BUYal acOIIOIOTHCS 13 BTPATOIO (heppOOKCUIA3HOT aKTUBHOCTI.

Amnaniz aktuBHocTi COJl y Mozeni mapkiHCOHI3Ma, MOJENl XBopoOu
AnbireiiMepa, XBOpUX Ha JiMielNiHi3ytouy Ta cynuHHy nartosoriio [{HC nokasas,
0 y BCIX BHUIMAJKaX CIOCTEPITa€ThCs MiJIBUIICHHS aKTHBHOCTI (DEepMEHTy, sKe
KoJuBaeTbesd y Mexax 113-120% y mopiBHSHO 3 BIANOBIZHUM KOHTpoJieM. Lle
CBIIYATH TIPO AaKTHBAIII0O CHCTEMH AaHTHOKCHUIAHTHOTO 3aXHCTy BHACIIJOK
T1JIBUIIICHHS IHTEHCUBHOCTI OKMCHUX ITPOIIECIB.
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ITokazaHo, 110 3MiHa aKTUBHOCTI KaTajla3h Ma€ pi3HOHAIMPABICHUN XapaKTep
1 xonuBaeTbcss y Mexax 80-108% mopiBHSHO 13 BIANOBIIHUM KOHTposieM. B
NESKNX BUIMAJKaX AaKTUBHICTh MIJABUINYETHCSA, IO yKa3ye Ha 1HTCHCHQIKAIIIIO
OKCUJATHUBHOTO CTPECY, a B JEAKHX - 3HWKYETHCSA, M0 MOXJIMBO € CBITYCHHIM
BUCHOKCHHS CHCTEMHM aHTHOKCHIIAHTHOTO 3axuCTy. Hampukian, momaTkoBe
ONIPOMIHEHHS, SIKE € (DAaKTOPOM, 110 AKTUBYE OKHCIIOBAJIBbHI MIPOIECH, TPU3BOIAUTD
JI0 3HIDKEHHS aKTUBHOCTI KaTtajasu Ha 16%. ToOTo, 3HMJKEHHS KaTajla3h MOXKE
CBITYUTH TIPO TOTIMOJICHHS YPaKCHHS KIIITHHH BHACTIOK OKCHJATUBHOTO CTPECY
1 HecipoMmokHOcTI AOC HelTpamizyBaTi HOTo HACTIIKH, 1 1€ TaK MOXKE CBIIYUTH
PO HEOOXI1THICTh 3aCTOCYBAaHHS aHTHOKCHIAHTIB Y CXEM1 JIIKyBaHHSI.

BucHOBOK. Byso BUSBIEHO 3HMDKCHHSI BMICTY TIJIyTaTiOHY, IEPYJIOILIa3MiHY,

niguineHHss aktuBHocTi COJI. 3miHa akKTHMBHOCTI KaTamasu, (EpMEHTIB
TJIyTaTIOHOBOI CHCTEMHM Majla CYNEepEeWIMBUN XapakTep, B ACIKUX BHUIIAIKAX
MiJBUIIyBaiacs, B ACSIKUX 3HIKyBayiacs. HaBeneH1 qaHi CBiI4aTh Npo MOPYIICHHS
(GyHKIIOHYBaHHS CHUCTEMH aHTHOKCHUIAAHTHOTO 3aXHCTy 3a YMOB 3aXBOPIOBAHb
HEpPBOBOI CcHCTeMH. Pe3ynbrath JOCHIKEHb MOXYTh OyTH JTOJaTKOBUM
JIIarHOCTUYHUM TIapaMeTpoM TpH Ja00paTOpHOMY OOCTEKEHHI, Ta MOXKYTh MaTH
MPOTHOCTUYHMM XapaKTep IMPO MpOrpecyBaHHS XBOpoOW. | mae MOXIMBICTH
OI[IHUTA  HEOOXIAHICTh  BKJIIOUEHHS JI0  3arajbHOi CXEMH  JIIKyBaHHS
AHTUOKCHIAHTAMH.
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HEWPOIIPOTEKTOPHI BJIACTUBOCTI IPOJAYKTIB METABOJII3MY
IMPOBIOTUYHUX BAKTEPIN 3A YMOB JIIC-THIYKOBAHOT'O
HOIKOIXEHHS IN VITRO

Ipuna Jymnikosal, Qubra Kocriouenko?, Banepis Kopannuk!,
I'asiuna Ckuoo’
Ynemumym izionozii im. O.0. Bocomonvys HAH Ypainu, Kuis, Ykpaina
2[ucmumym 6ioximii ma 6ioghisuxu ITAH, Bapwasa, Tlonvwya
iviook@ukr.net

NEUROPROTECTIVE PROPERTIES OF PROBIOTIC BACTERIAL
METABOLITES UNDER LPS-INDUCED DAMAGE IN VITRO

Iryna Lushnikova?, Olha Kostiuchenko?, Valeriia Zhovannyk?, Galyna Skibo!
10.0. Bogomolets Institute of Physiology NASU, Kyiv, Ukraine
2|nstitute of Biochemistry and Biophysics PAS, Warsaw, Poland

It has been demonstrated that the conditioned medium derived from the cultivation of the
experimental probiotic strain Lactobacillus rhamnosus following a standardized protocol
contains metabolites with neuroprotective properties in an in vitro model of LPS-induced
damage.

BuBueHHs B3a€MO3B’3KiB MK MIKPOOIOMOM KHILIEYHUKA 1 MO3KOM B HOPMI
1 mpu mnarosiorii HaOyBae Bce OUIBLIOro 1HTEepecy. Po3poOka HOBUX IITaMiB
OakTepiil Ta JOCIIHKEHHS iX HEHPONPOTEKTOPHUX BIACTUBOCTEHN € aKTyaJbHUMU B
KOHTEKCT1 €(pEKTUBHOCTI TEPANIEBTUYHUX CTPATET1H MPU MO3KOBHX MATOJIOTISX.

Meroto nanHoi poOoTu OyJO JOCHITUTH HEHPONPOTEKTOPHI BIACTUBOCTI
MPOAYKTIB ~ METa0oJI3My  €KCIEPUMEHTAJbHOTO  ITaMy  IPOOIOTHYHHX
nmaktoOakTepiii  Lactobacillus rhamnosus 3a ymoB wmopemoBanHs — LPS-
1HyKOBAHOTO TIOIIKO/)KEHHSI 3 BUKOPHCTAHHSIM KYJIBTHUBOBAHUX JIHCOILIIMOBAHUX
KJIITHH TiOKaMIIa [IypiB.

s MOJEIIOBaHHS HelpoJereHepaiiii, KYJIbTYpH 00po0bsin
minononicaxapuaom (JIIIC) y xonuenrtpamii 500 Hr/min mpotsirom 48 rof.
KonnuiionoBane cepenoBuiie (KC), ske MICTUIO MNPOAYKTH METa00II3My
OakTepiii Oyjo oOTpuMaHe B pe3yJibTaTl OKPEMOI0 CTaHJAPTHU30BAHOTO
KYJIbTUBYBaHHS ~EKCIIEPUMEHTAILHOTO ITaMy JakTtoOaktepiii Lactobacillus
rhamnosus npotsirom 16 roa. KC Brocwm 3a 6 rox go JITIC ta oHOBIIOBaIM pas
Ha 24 rox mpotaroM aociimkeHHs. CTymiHb MOUIKOJKEHHS TiMOKaMITaJIbHUX
KJIITUH BU3Ha4a M 3a gonomororo JIAI-Tecra.

[Tokazano, mo 3a ymoB JIIIC-iHaAyKOBaHOTO MOIIKOJKEHHS, JOJaBaHHS 0
kyabTyp KC 3 6akrepiaabHuMU MeTa0omiTaMu y KOHIeHTpaiii 10 MKJI/MII CyTTEBO
3MEHIIIYBAJI0O KITBKICTh IIMTO30JBHOTO (EPMEHTY JIAKTaTACTiIPOTEHA3H Y
30BHIINIHBOMY CEPEJOBHINI KYyJIbTUBYBaHHS, IO CBIAYATH MPO TIBUIIECHHS
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KUTTE3NATHOCTI TinmokamnanbHUX KITHH. [Ipu BHecenni KC A0 KOHTpOIbHHX
KyJbTYp, BIPOT1HUX 3MiH HE CIIOCTEPIraiocs.

Otxe, MeTaboMTH, OTPUMAaHI NMPU KyJIbTUBYBAaHHI EKCIIEPUMEHTAIHLHOTO
mIramy Hp0610TI/I‘-IHI/IX Oaktepiit  Lactobacillus  rhamnosus,  wmaroTh
HEHpONpOTEeKTOpHY  nif0 3a ymoB  MozemtoBanHs  JIIIC-iHgykoBaHOTO
MIOIIKOKEHHS 1N VItro.

BIIVIMB JIIIC-IHAYKOBAHOI'O IPEHATAJIBHOI'O 3AITAJIEHHA TA
CIHO’)KUBAHHSA NPOBIOTHUKIB LACTOBACILLUS RHAMNOSUS
MPOTATOM BATITHOCTI HA TOBEIHKOBI PEAKIIIT
HOBOHAPO/[P)KEHHUX I MOJIOAUX MUIIEN

Ipuna Ocanuenko’, Tersna KoBajenko?, JAmutpo Ileninos', Anacracis
Yepemmnncbka®, Oubra Kocriouenko?, Cepriii lllenancokuiil, Baaepiii [pu6’,
Iasuna Ckuobol
Ynemumym ¢izionozii im. O.0. Bozomonvysa HAH Yrpainu, Kuis, Yxpaina
2[ucmumym 6ioximii ma 6ioghisuxu INTAH, Bapwasa, Ilonvuya
josadchenko@ukr.net

EFFECTS OF LPS-INDUCED PRENATAL INFLAMMATION AND
LACTOBACILLUS RHAMNOSUS PROBIOTIC CONSUMPTION DURING
PREGNANCY ON BEHAVIORAL RESPONSES OF NEWBORN AND YOUNG
MICE

Iryna Osadchenko?, Tetiana Kovalenko!, Dmytro Shepilov!, Anastasiia Chereshynska?,
Olha Kostiuchenko?, Sergiy Shepanskiy?, Valeriy Gryb?,
Galyna Skibo!
10.0. Bogomolets Institute of Physiology NASU, Kyiv, Ukraine
2Institute of Biochemistry and Biophysics, PAS, Warsaw, Poland

It was shown that consumption of probiotics during pregnancy attenuated neurological and
behavioral changes in newborn and young mice caused by LPS-induced inflammation/activation
of the maternal immune system.

MartepuHCchbKka KUIIKOBAa MIKpOOIOTa BIJIIFPAE CYTTEBY POJb y HAICKHOMY
PO3BUTKY HEPBOBOi CHCTEMH ILIOAY. 3aCTOCYBaHHS aHTHUOIOTHKIB, I€THYHI
BITUBH, CTPEC, CHCTEMHE 3aIlaJIeHHs, TOIIO € TOJOBHUMHU (haKTOpaMH JuUcOaIaHCy
MikpoOiotn kumeynuka. Jlimonomicaxapun (JIIIC) — 1me eHA0TOKCHH 1 TMPOIYKT
Jerpananii KITHHHUX CTIHOK IpaM-HETaTUBHUX OakTepiid. BiH 3maTeH akTuByBaTH
Makpoaru Ta BUKJIMKATH 3alajibHy BIJIMOBIIb B Oprai3Mi - xassiHi. Kpim Toro,
moxkymBuii mipsimuii BiuB JITIC ma IHHC, B pesynbpTaTi 4OTO aKTUBYETHCS
MIKpOTJIisl 13 TOAAJBIION eKCIpeciero mpo3anaibHux nutokinie (I1L-1/6/12/18,
TNF-0, TOIIO), OKCHUIATUBHUM CTPECOM, MITOXOHAPIAIHHOK AUCHYHKIIIELO,
HaKoMUWYeHHsIM AP 1 HellpoHanbHOIO 3aruOesuno. ['inmepakTuBallisi MaTepUHCHKOI
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iMyHHoi cuctemu mijg giero JIIIC, sk panime Oyno MpoJEMOHCTOBAaHO, 3MIHIOE
PO3BUTOK MO3KY IUIOAY Ta MOXKE CIIPUUMHUTH HEHPOIICUX1aTPUUHI 3aXBOPIOBAHHS.
Mu npumyckaeMo, 110 3aCTOCYBaHHS IPOOIOTHUKIB MOKE HOPMaJli3yBaTh KHUIIKOBY
mikpoOioty B Mmojem JIIIC-iHIyKoBaHOTO 3amalieHHs/aKTHBAIll MaTePUHCHKOI
IMyHHOT CHUCTEMHM Ta 3amoO0IirTH HEBPOJOTIYHUM 3MIiHAM Y IUIOAA, TAaKUM YHHOM
JIEMOHCTPYIOUH HEMPOIPOTEKTOPHUI MOTEHITIaI.

Meroto manoi po6otu Oymo: gochigutu BrukB BBeAeHHs JIIIC BaritHEM
poOIOTHUKIB MIPOTATOM BariTHOCTI MOCIA0UTH HEBPOJIOTIUHI Ta MOBEIIHKOBI 3MIHU
y HOBOHApO/KEHUX 1 Mojoaux wmumieit, Bukiaukanux JIIIC-iHgykoBaHUM
3arajieHHSIM/aKTUBAIlI€I0 MAaTEPUHCHKOT IMyHHOI CUCTEMH.

3amajcHHs y MUIICH MOJAEIIOBAIN 3a gonomororo in'ekmii LPS (50 mkr/kr
MacH Tijla) 1HTpanepuToHeanbHo Ha 12-i Ta 14-if nenp BaritHOCTI. IIpobGioTuk L.
rhamnosus BBoxmmu nepopansHo Ha 14/16/18 nui BaritHOCTI y mo3yBanHi 1x1079
KYO/mn. Ha 1-7, 14, 21 1 28 neHb micis HapOKEHHS OILIIHIOBAJIM Macy Tijia
noromctBa muiei. JlocmimkeHnst Oynu nmpoBeneHi Ha 13 BariTHUX MUIIax SWISS
albino 2-3-micstanoro Biky 1 71 ix Hamagky. BariTHEUX caMuIlb MHINEH po3aivIm
Ha 4 rpynu: 1) xoHTpONB; 2) KoHTpoub + L. Rhamnosus; 3) LPS; 4) LPS + L.
rhamnosus. TBapuH yTpuMyBajau B OKpeMidi KiMHATI BiBapit0 MPOTATOM BCHOTO
EKCIEPUMEHTY 3a CTaHJApPTHUX yMOB (LUKJI JeHb-HI4 12/12 roxm, 21-25°C) 1
BUJIBHOTO JTOCTYIy IO CTaHIApTHOTO KOpMY Ta cTepuiibHOi Boau. Ha Tpertiii neHb
Iicisl HApOJKEHHS TBapUH IPOBOJAUBCS TECT HAa BHUPIBHIOBAHHS BIJHOCHO
noBepxHi (Surface righting), sikuii 103BOJIsIE OMIHUTH peICKC BUIPSMIICHHS Ta
¢GyHKIIT BecTUOYJSPHOrO amapaTy HOBOHApoJKeHMX Mmuied. Ha n'atuii neHs
micisl HapO/UKEHHsS TBapUH MPOBOJWIM JBa TECTU: HETaTUBHUM TE€OTAKCHUC
(negative geotaxis) Ta migsinryBanHs 3a 3aaHi kinmiBku (hindlimb suspension), siki
OLIIHIOIOTh KOOPJAWHALIIO PYXiB, (PYHKIIT BEeCTHOYISPHOrO ammapary Ta M'si30BY
CUJIY 1 BUTPUBAJICTh 3aJHIX KIHI[IBOK MUIIEH BIAMOBIAHO. Y Billl 4 TUXKHIB MHUIIII
MNPOXOJUIM TECT Yy BIAKPUTOMY TIOJI Ta TECT BHUMYIICHOTO IIJIABaHHS, SKi
JIO3BOJIWJIA OLIHUTH 3arajibHy PYyXOBY AaKTHUBHICTb, JOCHIIHMIIBKY IMOBEIIHKY Ta
NOBEAIHKY, NOJI0OHY 10 TPUBOXKHOI. TecT y BIAKPUTOMY MOl 1 TECT BUMYILIEHOTO
IUIaBaHHS MpoaHaiidyBaau 3a jgomnoMorow mporpamu  “ANY-maze”. [lani
MOBEAIHKOBUX TECTIB OYJIM CTATUCTUYHO MTPOAHAIII30BaHi 3a JOMOMOT 00 [IPOrpaMu
GraphPad Prism.

IIpenaranbHe 3amajeHHs, BHKIMKaHe BIuiiBoM LPS, croBinmpHMIO
3pOCTaHHS Macy Tijla MUIIEH TOPIBHSIHO 3 TBapUHAMHU y KOHTPOJIBHIN Tpymi (P =
0,052). CnoxuBaHHS BariTHUMH MHIIamu mpobiotuka L. rhamnosus crpusiio
OLIBIIIOMY MPUPOCTY MacH Tijia MmopiBHAHO 3 KoHTposieM (P = 0,01). 3ananeHus Ta
MpoOIOTUKM HE BIUIMHYJIW Ha BECTHOYISIpHI pediekcH, KOOpAWHAII, CUTY Ta
BUTPUBAICTh 33JHIX KIHI[IBOK HOBOHAPO/KEHUX MHILEH. B TecTi BiAKpHUTOrO
nosist LPS 30unbmuB yac nepeOyBaHHsS TBApWH B LIEHTPAJIbHIA 30HI MOPIBHSIHO 3
KoHTposbHOIO Tpymoro (P = 0,05), LPS + npo0ioTuky 3MEHIITWIN Yac nmepeOyBaHHs
y neHTpainbHiit 30H1 (P = 0,005) Ta kinbkicts BxoaiB a0 Hei (P = 0,02). ¥V tecti Ha
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BUMYIIICHE TUIABaHHA HE OYJI0 CTaTHCTUYHO 3HAUYIIOI PI3HMIN y TPUBAJIOCTI
IMMOOLITBHOCTI, SIKy BB@XKalOTh MPOSIBOM  JEMPECUBHOI TOBEIIHKH, alie
criocTepirajgach TEHACHINS IO 30UTBIIICHHS Yacy iMMoOUTbHOCTI B Tpyni LPS (p =
0,06) mopiBasHO 3 LPS + L. rhamnosus, To6To criokuBaHHS MPOOIOTHKIB ITiJ] Yac
BariTHOCTI TOKPAIIXJIO 1IeH MOKa3HUK JI0 PIBHSI KOHTPOJIBHOI TPYIIH.

Takum uuHOM, CHOXXMBAaHHA BariTHUMM TBapuHaMHu TmpodOioTtuka L.
rhamnosus He nwWime 3MEHIIWIO HETaTHBHI HACIIJIKW BIUIMBY IPEHATAIHLHOTO
3amnajieHHs Ha MOBEIIHKOBI peakilii, a i Crpusuio OUIBIIOMY MPUPOCTY Macu Tijia
noToMcTBa. BukopucranHs npoOioTukiB, Takux Ak L. rhamnosus e
NEPCIICKTUBHUM Il  TIOJIAJIBIIIOT0 BHUBYEHHS MOJKJIMBOCTI TONEPE/HKCHHS Ta
KOpEKIlli TOBEAIHKOBUX Je(dIIUTIB MpU NpeHATaAIbHOMY 3amnajeHH1/aKTUBaIlli
MaTEepUHCHKOI IMYHHOI CHCTEMHU.

OCOBJIMBOCTI IPOSAABY ATPECUBHOCTI TA EMIIATII ¥
CIHOPTCMEHIB CKJIAJHOKOOPAUHALIMHUX TA
CHUJIOBOI'O BUAIB CITIOPTY

Kapuna fIlnoBcbka, OsieHa XOMEHKO
ninpoecwvkuti Hayionanvuuu yHieepcumem imeni Onecs I'onuapa,
Mninpo, Ykpaina
khomenkoelen@gmail.com

CHARACTERISTICS OF THE MANIFESTATION OF AGGRESSION AND EMPATHY
IN COMPLEX COORDINATION ATHLETES AND
STRENGTH SPORTS

Karyna Yanovska, Olena Khomenko
Oles Honchar Dnipro National University, Dnipro, Ukraine

The study of forms of aggressive behavior athletes showed that in group calisthenics
prevalent this form of aggression as a feeling of guilt in sports gymnasts — irritation, under
heavyweights — physical aggression. Indices of aggression and hostility were the highest in the
heavyweights, the lowest in group calisthenics. Differences in the levels of empathy in gymnasts
and weightlifters have been established.

[IpoGiema pPO3BUTKY arpeCMBHOCTI - aKTyajlbHE MHUTAaHHS ChOTOJEHHS.
He3Baxatoun Ha JOCUTH BEIUMKHI 0OCSAT HAyKOBHX pPOOIT, NPHUCBIYEHUX JaHIN
TeMaTHIll, BOHA JaJieKa BiJ CBOTO 3aBEPILICHHS, 1 MPOJOBKYE BXOJUTH IO KoOJa
IHTEpECIB HAYKOBIIIB. 3pYyYHOIO MOJICJUTIO JIJIi BUBYCHHS JTaHOTO (peHOMEHa, 5K 1
0arato pOKIB TOMY, 3aJHIINAETHCS CIOPT. ATPECHUBHICTh, 3 OJHOTO OOKy, €
HEOOXI1THOIO YMOBOIO JUIsl JOCSTHEHHS CTIOPTUBHUX YCHIXiB, a 3 1HIIIOTO, MOXE
CTaTH PYWHIBHOIO CHJIOIO, IO 3aBa)Ka€ IMepeMo3i. AHTHUIIOJAOM arpecMBHOCTI
BUCTYIIA€ €MIIATisl, SIKa CHpPHsIE TapMOHI3aIlll MIKOCOOMCTICHHX BITHOCHH MIXK
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CIIOPTCMEHAMHM Ta JOMOMAara€e TpeHepy CIPSIMOBYBAaTH arpeCUBHICTb MIAJIETIINX Y
HEOOX1/IHE PyCIO.

Meta gociiKeHHS: BUBUYCHHSI B3a€MO3B'SI3KY arpeCHBHOCTI Ta eMIaTii y
CIIOPTCMEHIB — TIMHACTIB Ta Ba)KKOATJICTIB.

Y pociimkeHH] TPUMHSIIN y4acTh CTyIeHTH JIHIMPOBCHKOTO HAI[IOHATEHOTO
yHiBepcutery imeHi Omecsi ['oHuapa - CHOPTCMEHH CKIJIaJHOKOOPAMHAIIHHUX
(XyHOXHSI Ta CHOPTMBHA TIMHACTHKA) Ta CHJIOBOTO (BaKKa aTJeTHKA) BHUIIB
CIIOPTY, SK1 JaJH Ha 11e JOOPOBUIbHY 1HPOPMOBAHY 3roy.

Jlo KOXHOI 3 JocaipKyBaHux rpyn Bxomauwian 20 ocib. Y rpymy Xya0KHBOT
riMHAacCTUKM — AiBYaTa y Bili Big 16 1o 21 poky. Y rpyny copTUBHOI T'iMHACTHKU
— IOHAKW TaKoro X BiKy. ['pyma BaKKHMX aTJETIB CKJIajajiacs 3 FOHaKiB BikoM 18 —
22 pokiB. JlocnipKyBaH1 MPOXOUIN ONMUTYBAHHSA: JUIS J1arHOCTUKH MOKA3HUKIB 1
dopm arpecii 3a metonukoro A. bacca—A. Jlapki (B amanramii K. OcHuipkoro),
JUIs  J11arTHOCTUKM piBHA emmatii — 3a B. B. boiiko. J{ns o0poOku pe3ynbraTiB
JOCIIIJIKEHb BHKOPUCTOBYBAJIM METOJA 1H(QEPEHIIHHOI CTAaTUCTUYHOI 0O0pOoOKHU
ANOVA.

BuBuenns (popm arpecBHOI TOBEAIHKHA COPTCMEHIB MOKA3aJIo, 10 B IpyIi
XYJI0KHBOI TIMHACTUKH NIEpPEBAXKAJIU TakKl (POPMH arpeCUBHHUX PEAKIIN K MOYYTTS
npoBuHu — 72,1£2,71 6anu, sike Oyso BiractuBe 31% CHOPTCMEHOK, BepOaibHa
arpecis — 65,3+3,22 6amu y 19% 1 po3aparyBanus — 61,5+1,74 Gamu, BIacTuBe
15%  riMHacTOK. Hwxynumu ~ BUSBWIMCS ~ TOKAa3HUKM  o0Opasu  —
53,9+£2,53 6Gamu, migo3pigocti — 50,8+2,4 Gamu, ¢izuuHoi arpecii — 48,7+£2,27
Oanm, OMU3BKUMH 3a 3HAUeHHSAM Oynu HeraTuBisMm — 43,3+2,01 Gamu 1 Hempsima
arpecis — 41,7£1,8 ©OamiB. Po3nomin ¢opMm arpecMBHUX peakiid y rpymi
CIIOPTUBHUX TIMHACTIB OYJI0O HACTYIHHUM: TIEPIII€ MICIE HaJIekKaJI0 PO3paTyBaHHIO
— 74,9 + 3,65 6anmu y 31% cnoptcmeHiB, napyre ¢izuuHii arpecii — 66,8+3,17 6anu
y 17%, tpete 3aiimana — BepOanbHa arpecis — 62,9+2.9 6anu y 15%. I[lino3puiicts
B il rpymi cknana 57,6+2,73 6anu y 10%, oOpaza — 52,1+£2,29 Ganu Takox y
10%. Henpsima arpecis — 48,5+2,16 Ganu 1 Heratuizm — 42,3+1,87 Ganu Oynau
BJIacTUB1 7% CIOPTCMEHIB ISl KOXKHOTO 3 TOKa3HUKIB. HalimeHIia KibKicTh OatiB
— 41,1£1,63 Hanexano Mo4YyTTIO IPOBUHH, sIKe OyJI0 3apeecTpoBaHO BChOro y 3%
CHOPTUBHHUX TIMHACTIB. B rpymi BakkoatjeTiB JoMiHyBaia (izuyHa arpecis —
75,3£3,71 Gamu y 30% cnopTcMmeHiB, Jpyre Miclie 3aiiMaio po3ApaTyBaHHS —
73,8+3,58 Gamu y 17%, Ha TpeTboMy MicCIll 3HaXoAwiIacs BepOaibHa arpecis
70,5+3,53 6anu y 15%. JIocuTh BUCOKOIO Y BaKKOATIIETIB OyJia HEMpsAMa arpecis —
64,2+3,07 6amu y 13%. 3a Hero caigyBana migo3pumcts — 59,6+2,85 6anu y 10%
CIIOPTCMEHIB, Aaii oopa3a — 56,3+2,67 6anm y 7%, noayttsa npoBunu — 51,44+2,31
Oanmu y 5%, HaliMeH1Ie B 11 rpymni OyB BUpakeHUI Heratusizm — 42,8+1,7 6anu y
3% BaxkoaTseTiB. IHIEKCH arpecHMBHOCTI 1 BOPOXKOCTI Oyfiu HaWBUIIUMHU Yy
BaKKOATJICTIB, HAWHIWKYUMHU B TPYMi XYIOKHBOI TIMHACTUKH, Y CIIOPTHBHUX
TIMHACTIB 111 1HJIEKCH 32 CBOEIO 3HAUMMICTIO 3aiiMaIi IPOMIKHE TTOJIOKEHHS.

3’sicyBaHHS MPOSBY 3arajJbHOTO PiBHS eMMaTii MoKa3ao, 1o Ty>Ke BUCOKHUN
il piBeHb OyB Big3HaueHu# y 20% CHOPTCMEHOK IpyNH XyJ0KHIX riMHAacTOK, 10%
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0ci0 rpynu CnopTUBHUX TIMHACTIB Ta y 7% cunoBukiB. CepeHiil piBeHb eMIIaTii B
rpyni XyJIOKHIX TIMHAcTOK manu 45% mioeil, y Tpymni CHOPTUBHUX TIMHACTIB —
47%, y rtpym BaxkoarneTiB — 31%. 3aHmwxkeHHi piBeHb emmartii B Tpymi
CIIOPTCMEHOK, IO 3aWMaloThCs XYIOXKHBOIO TIMHACTHKOIO, OyB MpUTaMaHHHI
28%; y cnoptuBHuX rimMHacTiB — 30%, y BaxkkoatieTiB — 45% crnopTcMeHiB.
KinpkicTh 0ci0, sIKi MaloTh JTy>K€ HU3bKUN PIBEHBb eMIIaTii, OyJa HEBEIMKOIO B yCiX
JOCTIPKYBaHUX Tpymax. B rpymi XymoXHBOI TIMHACTUKU TEpIIe MicIe 3aiiMaB
EMOIIMHUM KaHall, a B TPyli CHOPTHUBHOI TIMHACTUKH Ta BaXKOi aTJETHUKHU
MPEBAIIOBAB PalllOHATILHUN KaHAIL.

OTtpuMaHi pe3yiabTaTh CBIIYaTh MPO CYTTEBI PO30DKHOCTI Yy TNPOsSBax
arpecMBHOCTI Ta €MIIaTii CHOPTCMEHIB CKJIaJHOKOOPJMHALIMHUX Ta CHUJIOBOTO
BUJIIB CTIOPTY, 110 HEOOX1AHO BpaxoByBaTHU IpH MpodBIIOOpI Ta 1HAWBITYaTbHIN
po0OOTI 3 HUMH.

MELOXICAM INFLUENCES A NIGRAL ASTROCYTE POPULATION IN
ROTENONE MODEL OF HEMIPARKINSONISM

Alexander G. Nikonenko
0O.0. Bogomoletz Institute of Physiology, Kyiv, Ukraine
agn@biph.kiev.ua

Background Parkinson's disease (PD) is a neurodegenerative disorder
characterized mainly by the loss of dopaminergic neurons in the substantia nigra
(SN) of the brain. The pathogenesis of spontaneous PD is suggested to be
multifactorial deriving from environmental factors acting on genetically
predisposed aging individuals. Recent data indicates that the immune system may
play a role in the development of this disorder. The immunity of the CNS is kept in
a segregated state, the brain parenchyma being patrolled by microglia. Astrocytes
are not immune cells, but when sensing injury-associated molecular patterns they
change and become essential regulators of the immune response. The underlying
mechanisms of astrocytes’ contribution to the PD-associated neurodegeneration are
not yet fully deduced. A better understanding of astrocyte functions in PD may
provide insights both into PD pathogenesis and respective therapy.

Methods Spatial aspects of astrogliosis and the effects of cyclooxygenase-2
(COX-2) inhibition were studied in adult male Wistar rats (250-300 g) infused into
the left SN with 12 ug of rotenone/1 pl dimethyl sulfoxide. The COX-2 inhibitor -
meloxicam - was injected subcutaneously at a dose of 40 pug per day during the
first seven days after rotenone infusion. Five rats per each experimental group were
studied. 28 days after the rotenone infusion animals were anesthetized, and
transcardially perfused with 4% formaldehyde and 2.5% glutaraldehyde in 0.1 M
phosphate buffer (pH 7.4). Their brains were removed, cut into 200-um-thick
transverse slices and postfixed in 1% OsO,. Tissue slices were then dehydrated and
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embedded in Epon resin. Semithin 1-um-thick sections were stained with toluidine
blue. Microphotos of SN tissue on the infused side and respective contralateral side
(control area) were made using a microscope equipped with a digital camera at 40x
objective magnification. Radial distribution function (RDF) was used to quantify
spatial patterns formed by astrocytes. Astrocyte counts were normalized to the area
of a sampling region and expressed as astrocyte density (AD) as cells/10000 um?.
General AD was quantified by counting the number of astrocytes for a sample area
of 372.8 um?. Spatial clustering of astrocytes was evaluated counting these cells
only in the first RDF region (circle with a radius of 20 um).

Results 28 days after the infusion, the general AD in the SN tissue was equal to
3.06£0.13 cells/10000 um? (n=12) on the infused side versus 2.69+0.07
cells/10000 um? (n=10) on the contralateral side (p < 0.05). In meloxicam-injected
animals the general AD was equal to 2.81+0.15 cells/10000 um? (n=9) on the
infused side and 2.72+0.09 cells/10000 pm? (n=8) in the control area (p > 0.05). In
the group of rotenone-infused rats receiving no meloxicam injections the value of
AD in the first RDF-interval was equal to 3.52+0.06 cells/10000 pm? (n=157) on
the infused side and 2.85+0.07 cells/10000 um? (n=143) on the contralateral side (p
< 0,01). In the tissue of the SN of meloxican-injected rats AD in the first RDF
interval was equal to 3.15+0.08 cells/10000 pm? (n=118) on the infused side and
2.93+0.06 cells/10000 um? (n=127) on the contralateral side (p > 0.05). These
findings demonstrate changes in nigral astrocytic population occurring in response
to the intracerebral infusion of rotenone. Accumulation of reactive astrocytes in the
brain, especially in affected areas, is typical of neurodegenerative diseases. Much
less is known about changes in spatial distribution of astrocytes in the affected
brain. Our data shows that nigral astrocytes react to the injury not only by growing
in numbers but also by forming transient spatial clusters. Data shows that
meloxicam inhibits rotenone-dependent increase in cell density and prevents the
formation of astrocyte clusters. Meloxicam influences inflammation inhibiting the
COX-2 enzyme and, thus, preventing the formation of prostaglandins.

Conclusion

1. In rotenone model of hemiparkinsonism, it is shown that the nigral astrocyte
population responds to rotenone-induced degenerative changes in neurons by
increasing in numbers and changing the position of individual cells. Astrocytes
form transient spatial clusters and migrate towards the perikaria of degenerating
neurons.

2. Inhibition of COX-2 by meloxicam partially eliminates the rotenone-dependent
increase in the density of astrocytes and prevents spatial clustering of these cells.

3. The revealed manifestations of adaptive plasticity of the nervous tissue indicate
the need for a more detailed study of anti-inflammatory agents as promising
neuroprotective agents for PD.
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BIIJIUB MET®OPMIHY TA EJAPABOHY HA PIBHI
HEVMPOCHEIU®IYHUX BLIKIB Y TOJJOBHOMY MO3KY II[YPIB 3
I'OCTPUM BHYTPIHIHHBOMO3KOBHUM KPOBOBUJINBOM HA TJII

HYKPOBOI'O AIABETY 2 TUITY

Biktop Toay6es?, Fanmuna Ymakosa?, Yasna Cysapsn?, Bosogumup
Kumox!
ninposcovkuti depocasnuti meouunul ynisepcumem, /ninpo, Ykpaina
JIHinpoecwvkuii HayionanvHul yHieepcumem imeni Onecs [ onuapa, /[Hinpo,
Vipaina?
209@dmu.edu.ua

1

THE INFLUENCE OF METFORMIN AND EDARAVONE ON THE LEVEL OF
NEUROSPECIFIC PROTEINS IN THE BRAIN OF RATS WITH ACUTE
INTRACEREBRAL HEMORRAGE IN TYPE 2 DIABETES MELLITUS

Viktor Holubiev!, Galyna Ushakova?, Uliana Suvarian?, Volodymyr Zhyliuk!
Dnipro State Medical University, Dnipro, Ukraine!
Oles Honchar Dnipro National University, Dnipro, Ukraine 2

Glial fibrillary acidic protein (GFAP) and neuronal cell adhesion molecules (NCAM) are
neurospecific proteins — biomarkers of astrocytes, neuro- and synaptogenesis. It is likely that the
regulation of GFAP and NCAM expression is capable of providing drug-induced
neuroprotection under conditions of brain damage of various genesis.

['mianeuuit Gi6punsapuuit kuciauit 610k (I'®Kb, GFAP) Ta HeliponanbHi
Monekyau kiaituHHOL anaresii (HMKA, NCAM) e nelipocnenupiyHuMU O1IKaMU —
OloMapkepaMH acTpOLHUTIB, HeWpo- Ta cuHantoreHzy. ['@KbB Bigirpae BaxiuBy
poJib Yy MOJYJIIOBaHHI CTaOIBHOCTI CTPYKTYPH UUTOCKENETY, MiATPUMII
MEXaHIYHOTO MOTEHIIAy TJIIAIbHUX KIIITUH, HacaMIlepe] aCTPOLIUTIB, 1 MIATPUMIL
CycCigHiX HeHpoHiB. Bce Oinbliie pe3ynbTaTiB CBIIYATh MPO TE, MO aACTPOIUTH
pearytoTb 3pocTtaHHsM piBHIB ['OKB mnpu 3axBOpIOBAHHSX IMYHHOI CHCTEMH,
NyXJWHAX, TpaBMax MO3Ky, IMIEMIYHUX a00 1HQEKUIMHMX ab0 TeHEeTUYHHUX
3aXBOPIOBAHHSAX YM HeEMpoJiereHepatuBHUX mpouecax. Bognouac, 3 HMKA
MOB’sI3aH1 MPOIECH CHHANTOTEHE3y, HaBYaHHS Ta mam ati. 3minu piBHIB HMKA
ACOLIIOIOTHCS 3 PO3BUTKOM HEUpOJIEreHepaTUBHUX MPOLECIB Y TOJIOBHOMY MO3KY.
ImoBipHO, 1o perymsiia ekcnpecii '®Kb 1 HMKA cnpomoyxna 3abe3nedyBatu
MEAMKAMEHTO3HY HEMpPOMPOTEKIIIIO 32 YMOB Ypa)K€HHS TOJIOBHOTO MO3KY PI3HOTO
reHe3y, 30KpeMa Mpu BHYTPITHEOMO3koBOMY kpoBoBmwINBI (BMK) Ta mykpoBomy

niadeti (LIJT).
Merta po6otu. MeToro poOOTH OYyJIO MPOBECTH MOPIBHSIBHY OLIIHKY BILIUBY
npotuaiabeTuyHOro  3aco0y  —  MeTdopMiHy Ta  aHTUOKCHAAHTa 3

HEHPONPOTEKTUBHUMHU BJIACTHUBOCTSIMHU — €1apaBOHY Ha piBHI HelpocnenuiaHux
o11kiB — ['®KB Ta HMKA B ypaxeHiil MmiBKyJIi TOJIOBHOI'O MO3KY IIyPiB 3 TOCTPUM
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BHYTPIIIIHBOMO3KOBUM KPOBOBMUJIMBOM Ha TJII €KCHEPUMEHTAIBHOTO E€KBIBAJICHTY
IyKpOBOTO J1ia0eTy 2 TUIy.

Marepiasim Ta Mmeroam. ILlykpoBuii niaGer 2 THIOY MOJEIIOBAIH
OJTHOKPATHOIO BHYTPIIIHHOOYEPEBUHHOKO 1H €KITi€l0 HiKoTHHaMimy (230 mr/kr) i
ctpento3otoruHy (65 wmr/kr), BMK — wmikpoin’ekuieto 1 Mkia OakrepianbHOI
konmarenazu 0,2 MO/mxn (tunm IV-S) y mpoekmiro cTpiarymy IIypiB 3a
cTepeoTakcHuHUMH KoopauHatamu: 0,2 MM crepeny, 2,8-3,0 MM 300Ky Ta 5,5 MM
BEHTpAJIbHO BiJ Opermu Ha 60 no0y excrnepumenty. LllypiB pangomizyBaiin Ha
I'ATh TPyH: IHTAaKTHUM KOHTPOJIb (IICEBAOOINEPOBaHI, n=6); MaTOJIOTTYHUHN
koHtpoib 1 (Il 2 Tuny, n=6); matonoriuauii koHTpodp 2 (L] 2 tuny+BMK,
n=6); exkcnepumeHTasibHa Tpyna 1 (LI 2 tuny+BMK+wmerdopmin, 250
MI/KT/mo0y, n=6); excnepumentainbia rpyna 2 (L] 2 tuny+BMK+enapaBoHn, 6
MI/KT/100y, n=6). MeTdopMiH BBOJWIN BHYTPIIIHBOIIITYHKOBO MPOTAroM 20 JHIB,
€1apaBOH — BHYTPIMIHbOYEPEBUHHO TpoTsaroM 10 maHiB, mounHaroun 3 50-ro gHS
nicas 1HAYKWii aiadety. TBapuHam KOHTPOJIBHMX TPyH BBOJIWIM (Pi310J0TTYHUI
po3uuH 13 po3paxyHky 5 mur/kr. Bmict Kb 1 HMKA B romoresarax rojloBHOTO
MO3KY OIIIHIOBAJIM 3a JONOMOIol0 iMyHO(pepMeHTHOro anamizy. llepeBipky Ha
HOPMAJIBHICTh PO3MOAUTY 3A1MCHIOBAIM 13 BUKOpUCTaHHAM Kputepito Lllamipo —
Vinka. Ctatuctuuna 3Hauyniicts (p<0,05) mi1s He3aneKHUX BUOIPOK BHU3HAYAIaCs
3a JIOMIOMOTOI0 JBOCTOPOHHBOTO t-KputTepito CthrogeHTa abo x U-kputepiro
Manna-YiTHi.

Pe3yabTaTu. AHali3 eKCIEPUMEHTAIBHO OTPUMAHUX JAHUX BCTAaHOBUB, 1110
nepe6ir I[/I2 Tuny y mypiB mpu3BIB JO CTAaTUCTUYHO 3HAUYUMoOro Ha 25,4%
(p<0,05) miaBumienns piBHiB ['@Kb y ronoBHoMy Mo3Ky. BusiBneHi 3MiHM MOXXHA
PO3IIHUTA SK KOMIIEHCATOPHY AaKTUBAIll0 AacTpOrJii, CHPUYMHEHY €0
arpecMuBHUX  (PakTOpiB BHYTPIIIHBOTO  CEPEIOBHUINA, BHACTIOK Tmepediry
nykpoBoro aiadbery. Bognouac, mogemoBanads BMK wa T [J] 2 tuny crnpusiio
NOJAJIBLIIOMY 3POCTAHHIO BMICTY LBOTO HeipocnenupiyHoro Oika B ypaKeH1d
MIBKYJII MO3KY, 3HaueHHs skoro Ha 14,4% (p<0,05) Oynu BUIIMMH BiJ 3HAYEHb
naToJyiorivHoro koHtpontro 1 Tta 43,5% (p<0,05) — rpynu XuOHOONEPOBAHHMX
TBapHWH, M0 BKa3ye Ha MPOSBH PEAKTUBHOTO acTporiio3y. KypcoBe BBemeHHS i
MeT(hOpMIHY, 1 e1apaBOHy MPAKTUYHO y piBHIN Mipil — Ha 32,7% (p<0,05) Ta 29,3%
(p<0,05) BiamoBiaHO, OyJO acoliifoBaHe 3 ICTOTHO HKUUMH 3HaUYeHHsIMU [ OKD y
MOPIBHSHHI 3 TPYMNOI TMAaTOJIOTIYHOTO KOHTPOJI 2, SKI CTaTUCTUYHO HE
BIIPI3HSJIMCS BiJl TIOKA3HUKIB IHTAKTHOTO KOHTPOJIO. TakoX BCTaHOBJICHO, IO
nepe6ir IJ] 2 tumy icrotHo He BiMBaB Ha piBHI HMKA, mpote iX 3HaueHHs
3poctasii Ha 55,1% (p<0,05) 3a ymoB ekcnepumeHntanpbHoro BMK, 110
HaWIMOBIpHIIIIE € CBIYEHHSM AaKTHUBAIlll MPOIECIB HEHWpopereHepaiii 3a yMOB
aktuBarii actpormii. Crij 3a3HA4UTH, 110 KypCOBE BBEACHHS MeT()OpMiHY 4UH
€/1apaBOHy HE BIUIMBAJIO HA BMICT LIbOI'O HeWpocneugpiyHOro Oika.

BucHoBkn. Otpumani pe3yiabTaTd JAEMOHCTPYIOTh, 10 MeT(QopMiH Ta
eapaBoH 3HKYIOTh piBeHb ['®KbB B ypaskeHUX MIBKYJIAX MO3KY IIYypPiB 3 TOCTPUM
BHYTPIIIHBOMO3KOBUM KPOBOBMJIMBOM Ha TJII LIyKPOBOTO AiabeTy 2 TUIly, IpOTE HE
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BIUIMBaOTh Ha piBeHb HMKA. [li manHi cBig4ath mpo MOXJIMBUN TeparnieBTUYHUN
MOTEHITIaT TOCTIKYBAaHUX 3acO01B MIOAO MPOSBIB PEAKTUBHOTO aCTPOTIIO3Y, IO
BUHHKAE 32 YMOB TOCTPOTO MO3KOBOTO KPOBOBHJIUBY TTPH IIYKPOBOMY /Tia0eTi.

ANALYSES OF AUTOPHAGIC ATG PROTEINS IN SUBSTANTIA
NIGRA OF PARKINSON’S DISEASE WITH AND WITHOUT DEMENTIA

Tetyana Duka, Victor Dukat and Anita Sidhu
Department of Biochemistry and Molecular & Cellular Biology,
The Georgetown University Medical Center, Washington, DC, USA

tatyanaduka@gmail.com

Parkinson’s disease [PD] and its associated dementia, PDD [Parkinson’s disease
with dementia], are classically regarded as synucleinopathies, and much of the
research has been focused on a-synuclein and its related pathways. Indeed, the vast
majority of studies in classically defined synucleinopathies have been examined in
the setting of a-synuclein pathology, especially when overexpressed in cells or
animals, without taking into consideration the confounding Tau pathology. It is
imperative that the presence of Tau, along with its post-translational modifications
[PTMs], be concurrently co-expressed with a-synuclein so that the combined
effects of these cross-reacting proteins be accurately assessed and interpreted in the
context of PD-like neurodegenerative dementia pathology. Evidence suggests those
aging, environmental factors [pesticides and pollutants], post-translational
modifications of amyloids and Tau, as well as improper protein clearance, all have
a role in neurodegeneration and dementia. Increasingly, intensive research is
focused on understanding the role of PTMs and pathways of protein clearance
[autophagic and proteasomal]. When p-Tau and a-syn aggregate, they are degraded
by lysosomes via macroautophagy, where large aggregates are assembled into
double membrane vesicles called autophagosomes There are a large number of
proteins involved in formation of autophagosomes, including Beclin-1, p62, LC3B
I/li, the Atg proteins, e.g. Atg5, Atg7, Atgl2], to name a few, and decreases in
such proteins impair the formation of autophagosomes. In our study autophagic
proteins we analysed in substantia nigra from PD cases without dementia (and
neuropathologically confirmed to be absent AD pathology or cortical Lewy
Bodies), PDD cases that had clinically diagnosed dementia (and
neuropathologically were confirmed to have cortical Lewy bodies and confirmed
to be absent AD pathology), and well characterized, neurological and
neuropathological normal controls. When we compared expression levels of select
Atg proteins, components of autophagosomes, and found that levels of Atg-3, Atg-
5 and Atg-12 were significantly increased in both PD and PDD compared to
control. In all instances, the increase in Atg proteins was significantly higher in
PDD compared to PD. These combined data suggests that autophagy occurs to a
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greater extent in PDD compared to PD. In particular, autophagosome formation is
greater in PDD, and may be reflective of higher levels of aggregates in PDD
relative to PD.

v-SYNUCLEIN SYNERGIZES WITH A-SYNUCLEIN TOXICITY IN
SYNUCLEINOPATHIES

Victor Dukat, Adam Oaks and Anita Sidhu
Department of Biochemistry and Molecular & Cellular Biology,
The Georgetown University Medical Center, Washington, DC, USA
vd214@qgeorgetown.edu

Objective: The synucleinopathies, Parkinson’s Disease [PD] and dementia with
Lewy bodies [DLB], are characterized by intraneuronal aggregates of a different
amyloidogenic protein, a-synuclein [a-Syn], which accumulates into Lewy bodies
and Lewy neurites, in dopaminergic neurons of the mid-brain of PD and frontal
cortex [FC] of DLB, respectively. For our studies, we analyzed the levels of the
members of the Syn family, a-, B- and y Syn in postmortem frontal cortex (FC) of
PD, DLB and Alzheimer’s disease [AD], so that comparisons could be made
across a single brain region among different diseases.

Methods: Postmortem PD FC from [N = 7-9] diseased and [N = 7] non-diseased
controls, FC from DLB cases [N = 7-10] and non-diseased controls [N = 7-10], FC
from AD cases [N = 5-6] and non-diseased controls [N = 4-6], and Striata from PD
cases [N = 7-9] and non-diseased controls [N = 7-10]; were analyzed using
immunoblots for expression of o-Syn, B-Syn, and y-Syn, using commercial
available antibodies. OD of each protein relative to GAPDH is calculated as
percent of corresponding non-diseased control cases [mean = SEM]. Data for each
Syn protein were analyzed by t-test for difference from corresponding control
group [*p<0.01].

Results: When the levels of the members of the Syn family, a-, B- and y Syn, were
analyzed in FC of PD and DLB, significant increases were seen in the levels of a-
Syn and y-Syn. However there were no significant changes in levels of B-Syn in
either PD or DLB FC. In AD, significant increases were seen only for a-Syn ,
while levels of B-amyloid were increased 15-fold; B-amyloid was absent in both
PD and DLB. In PD striatum, increased levels of all 3 synucleins were observed.
Interpretation: Increases in B-Syn have been reported to counter the toxic effects
of a Syn and lack of its activation in PD FC, DLB and AD may suggest that the
effects of a-Syn in these diseases may be more noxious. Further, y-Syn has been
shown to participate in neurodegeneration, and increases in this protein in both PD
and DLB suggest that y-Syn may synergize with «a-Syn toxicity in
synucleinopathies.
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THE ROLE OF ASTROCYTE-SPECIFIC PROTEINS IN SYNAPTIC
PLASTICITY

Illia Obolonskiy, Tetiana Shcherbyna, Galyna Ushakova
Oles Honchar Dnipro National University, Dnipro, Ukraine

Astrocyte-specific proteins play crucial roles in synaptic plasticity by influencing
various aspects of synaptic function and neuronal communication. Here’s an
overview of their roles and some modern directions for study:

Regulation of neurotransmitter levels: Astrocytes help regulate the availability of
neurotransmitters, particularly glutamate. Proteins like GLT-1 (glutamate
transporter) are vital for clearing excess glutamate from the synaptic cleft, thus
preventing excitotoxicity and maintaining synaptic health.

Modulation of synaptic activity: Astrocytes release gliotransmitters (e.g., ATP, D-
serine) that can modulate synaptic transmission and plasticity. These
gliotransmitters can enhance or inhibit synaptic responses, contributing to long-
term potentiation (LTP) and long-term depression (LTD).

Calcium signaling: Astrocytes exhibit calcium signaling that can affect neuronal
activity. Proteins involved in calcium signaling (like IP3 receptors) can mediate the
release of gliotransmitters, further influencing synaptic plasticity.

Structural support: Astrocytes contribute to the structural integrity of synapses and
the formation of tripartite synapses (consisting of pre- and postsynaptic neurons
and astrocytes), which are important for effective synaptic transmission and
plasticity.

Extracellular matrix regulation: Astrocytes produce and modify components of the
extracellular matrix, which can affect synaptic development and plasticity by
influencing cell adhesion and signaling pathways.

Modern directions for study:

Optogenetics and chemogenetics: These techniques allow for precise manipulation
of astrocyte activity in vivo, providing insights into how astrocytes influence
synaptic plasticity during specific tasks or behavioral contexts.

Imaging techniques: Advanced imaging methods (like two-photon microscopy)
can visualize astrocytic activity in real time during synaptic plasticity events,
enabling the study of dynamic interactions between neurons and astrocytes.
Molecular and genetic approaches: Researchers are using CRISPR and other
genetic tools to manipulate specific astrocyte proteins to understand their
individual contributions to synaptic plasticity and related neurological disorders.
Extracellular vesicles: Investigating the role of astrocyte-derived extracellular
vesicles in communication with neurons and their impact on synaptic plasticity is a
growing area of interest.

Link to neurological disorders: Understanding how dysregulation of astrocyte-
specific proteins contributes to conditions like Alzheimer’s disease, autism, and
schizophrenia can provide insights into potential therapeutic targets.

105



2. MEAUYHA BIOXIMISA TA ®I310JI0T'TA
MEDICAL BIOCHEMISTRY AND PHYSIOLOGY

SOLUBLE FIBRIN MONOMER COMPLEXES AS A PROGNOSTIC
SEROLOGICAL MARKER OF HYPERCOAGULABILITY IN PATIENTS
WITH CARDIO- OR CEREBROVASCULAR DISEASE

Tetiana Halenova, Oleksandra Kostiuk
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
galenovatanya@agmail.com

Background and aim. Fibrin monomers are generated when thrombin
removes fibrinopeptide A and B from fibrinogen. During the early stages of
thrombosis, these fibrin monomers attain stability in plasma by forming soluble
fibrin monomer complexes (SFMCs) with fibrinogen and fibrinogen degradation
products. As the thrombosis process continues, more fibrin monomers are
generated and more SFMCs are formed. Fibrin polymers are finally produced
when a concentration threshold is met and they combine with factor XIII to create
stable clots. Therefore, since SFMCs can be detected in plasma before actual “clot”
formation occurs, they can be used as a serological marker to detect the activation
of the coagulation system or predict imminent thrombotic events in their early
stages. The aim of the current study was to examine the prognostic impact of
SFMCs, with regard to increased risk of major cardio- and cerebrovascular events.

Methods. The study included 88 patients who were hospitalized in the
cardiology department of Kyiv City Hospital #12 with a preliminary diagnosis of
coronary artery disease (CAD) and 122 patients who were hospitalized in the
neurological department of Kyiv City Hospital #4 (Kyiv, Ukraine). When the full
set investigation was completed, we defined six groups: group I: stable angina
patients (n = 25); group Il patients with unstable angina pectoris of new onset (n =
17); group IlI: patients with progressive unstable angina (n = 28); and group IV:
patients with myocardial infarction (n = 18); group V: patients with
atherothrombotic ischemic stroke (n = 66); and group VI:. patients with
cardioembolic ischemic stroke (n = 56). The control group included 25 healthy
volunteers. Healthy controls were well matched with age, gender, and other basic
information with the patients' group and also free from cardio- and cerebrovascular
disease or any other chronic disease. Fasting blood samples were collected from
the cubital vein of healthy volunteers as well as all patients on the first day of
hospitalization. Concentration of SFMCs in blood plasma was measured by the o-
phenanthroline method using a commercial kit of reagents (Renau, Ukraine).

Results. Our results revealed the significant differences between SFMC
concentrations in plasma of patients with CAD and control subjects. The mean
concentration of SFMCs in plasma of healthy volunteers was 2.0x102 g/L. In
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patients with unstable angina of both types, new onset and progressive, as well as
in patients with myocardial infarction, the plasma SFMC levels were almost the
same and ranged from 18.1x1072 g/L to 28.1x102 g/L, which was almost 12-fold
above control values. The concentration of SFMCs in plasma of patients with
stable angina was lower compared to other groups of CAD patients but still
significantly higher than in control subjects. The obtained results also showed that
the mean concentration of SFMCs during the acute atherothrombotic ischemic
stroke was 33.4x102 g/L, while in patients with cardioembolic ischemic stroke the
level of SFMCs was even higher, and in 25% of cardioembolic ischemic stroke
patients reached the level of 47.6x1072 g/L.

Conclusion. The data of the current study revealed that the high level of
SFMCs is associated with the development of cardio- or cerebrovascular events
and could be considered as a very sensitive biomarker for prediction of thrombotic
events in patients with cardio-cerebrovascular disease. We also assume that it is
important to pay attention not only to the total SFMC content but also to the
composition of SFMC faction in patients after cardio- or cerebrovascular events;
that can be a promising direction for further research.

TH®OPMAIIHI BIOXIMIYHI IOKA3HUKH OKCUJIATUBHOI'O
CTPECY BI'OMOI'EHATAX INEYIHKHA 3A YMOB BIIVIUBY
HAHOYACTHHOK OPTOBAHAJJATA I'AJOJIIHIA ITPIIO

Oxcana Hakoneuyna, Citiiana /lenucenko, Ipuna BacuiineBa
Xaprxiscokuii HayioHanbHuti MeOuyHuil yHieepcumem, M. Xapkis, Yxpaina
sa.denysenko@knmu.edu.ua

INFORMATIVE BIOCHEMICAL PARAMETERS OF OXIDATIVE STRESS IN LIVER
HOMOGENATES UNDER THE INFLUENCE OF YTTRIUM GADOLINIUM
ORTHOVANADATE NANOPARTICLES

Oksana Nakonechna, Svitlana Denysenko, Irina Vasylyeva
Kharkiv National Medical University, Kharkiv, Ukraine

The modeling of the effect of a colloidal solution of native and UV-irradiated
GdYVO4:Eu®" nanoparticles revealed the activation of the pro-oxidant system: an increase in the
content of diene conjugates and TBA-active products. The detected decrease in the activity of
antioxidant system components (SOD, glutathione) indicates the development of oxidative
stress.

Ha cporomni B cywacHii MeIMLMHI IIMPOKO  BUKOPHUCTOBYIOTH
HAHOYACTUHKU PI3HOT XIMIYHOI OyA0BH 1 (DI3UKO-XIMIYHMX BJIACTUBOCTEH.
Hegenuki po3Mipu, 31aTHICTh IIBUAKO a0COpOyBaTUCS Ta MPOHUKATH B TKAHUHU
OpraHi3Mmy JI03BOJIsIE€ iX BUKOPUCTOBYBATH ISl TPAHCIIOPTYBAHHS JIIKiB B CEPEIUHY
KIIITUHHU. di3uKo-XiMiuH1 BJIACTHBOCTI HAHOYaCTUHOK JO3BOJISIFOTH
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BUKOPUCTOBYBAaTU iX JJIs Bi3yasi3allli sIK KOHTPAcTHI PEYOBMHU B MAarHiTHO-
pe3oHaHCHIA ToMorpadii. Ase, 1e IMTYyYHO CHHTE30BaHI PEYOBHHM, SKI MOXKHA
BIJIHECTH JI0 KCEHOOIOTHKIB, II0 BHUMAara€ peTelbHOTO MOCITIHKEHHS 1X MOOIYHHUX
e(eKTiB B OpraHi3mi.

Metow po6oTu Oyno 3’sicyBaTH OCOOJWUBOCTI BIUIMBY HAaHOYACTHHOK
OpTOBaHanaTa TrajoiiHilo irpito 3 espomieM (GAYVO4:EU*") ma Gioximiumi
iHpOpMaTUBHI MapKepu CTaHy OKCHUIAHTHO-aHTHOKCHJAHTHOI CHCTEMH B
roMoreHarax Mne4iHKy 1ypiB.

Marepiasm i Meroaum. B exkcnepuMeHTaNbHOMY JOCHIKEHHI MPH
MOJICJIIOBAaHH1 BIUIMBY KOJIOIZHOTO PO3YMHY HATUBHUX Ta Y® oOmNpoMiHEHUX
HaHouacTuHok GAYVO4:Eu®" y noszax: 50 mMkr/r, 100 Mkr/r i 200 MKI/T MacH Tina
TBapvH Oyl JOCHTIKEHI MOKAa3HUKU TMEPEKUCHOTO OKHUCJEHHS JIMiIIB (I1€HOBI
kon’roratu (JIK) ta TBK-akTuBHI IpOJyKTH) Ta KOMIOHEHTH aHTHOKCHIAHTHOI
CUCTEMU (CYNEepPOKCHIIUCMYyTa3a Ta IIIyTaTioH) B TOMOTeHaTaxX MedyiHku. TBapuHU
rpynu nopiBHAHHS (rp.K) oTpuMyBaJii MUTHY BOJYy B aHAJIOTIYHOMY 00’eMi. Y
KOXHIA Tpyni coocrepirand mo 6 TBapuH. EkcrnepuMeHT MpoBEAEHO Ha
cTaTeBO3piuX Iypax-camipsix nomynsanii WAG. Teapuau Oynu po3mnojiieHi Ha 7
rpyn paHAoMHUM MeTofoM. [Ipu poOOTI 3 eKCIepMMEHTAIbHUMU TBapHHAMHU
KepYyBaJIMCS TOJIOKEHHAM €BpOMNEChKOi KOHBEHIIIT PO 3aXUCT XPeOETHUX TBAPUH
(CrpacOypr, 18.03.1986, mnepernsinyto Ta nomoBHeHo y 2006 poriri), 3akoHy
Vkpainu Ne3447 - IV, c1.26, 31 «lIpo 3axucT TBapuH BiJ >KOPCTOKOTO
MOBO/KEHHS», « 3arajJbHUX €TUYHUX MPHUHIUIIB €KCIIEPUMEHTIB Ha TBapUHAX,
yxBajieHux [I'siTum HamioHaabHUM KoHrpecom 3 Oioetuku (Kui, 2013).
CraTtuctTuuHy OOpoOKYy NaHUX MPOBOAWIM 3a jgonomoror nporpamu Graph Pad
Prizm 5 (Grath Pad Soflware, USA) 3 BukopucTtanHsM HemapametrpuyHoro U-
KpuTepito ManHa YiTHi.

Pe3yabratu. Hamu Oyso BUSBIEHO 10303aj€XkKH1 3MIHM: MPU 30UIBIICHHI
koHLeHTpauii HanoyacTunok GAYVO4:Eu®, mo BBOAMINCS eKCIIEPUMEHTAIEHEM
TBapuHaM, J0CTOBIpHO MigBUIyeThcsl BMICT JIK Ta TBK akTMBHUX MpOAyKTIB y
rOMOTeHaTaxX TKaHWH TIEYiHKH.

BuByeHHs cucTeMH TJIyTaTIOHY BUSIBWIO PI3HOCHPSMOBaHI 3MiHHU. PiBEeHb
IJIyTaTIOHY B TOMOTr€HAaTaxX IMiJIBUILYEThCS MPH 3aCTOCYBAHHI HM3bKHX 703 (50
mkr/kr) GdYVO4:Eu®* (B maruBHili Ta ompomiHeHili ¢opmi) i 3HMWKYETbCA B
rpynax, Mo OTPUMYyBajIM OUIbII BHUCOKI JIO3M HATHUBHOTO Ta OIPOMIHEHOTO
GdYVO4:Eu®. Bumicr COJ] (ym.om/r 6inka) BHSBHMB TaKy X 3aKOHOMIpHICTB:
30uTbIIeHHsT B Tpym 50 MKI/KJI 1 3HWKEHHS B Tpymnax IO OTPUMYBAIU OUIBII
BHCOKI JI03H.

BucHoBok. AKTuBaIlis NMPOOKCUIAHTHOI CHUCTEMH, IO CYNPOBOIKYETHCS
30inbieHHssM Bmicty JIK ta TBK akTuBHUX NOpOAYKTIB HAa Tl 3HUKEHHS
aKTUBHOCTI KOMIIOHEHTIB aHTHOKCUIaHTHOI cuctemu (CO/l, riyTaTioH) CBIIYHUTH
PO PO3BUTOK OKHUCHOTO CTpPECy TPH 3aCTOCYBaHHI KOJOITHOTO PpO3YHHY
nanogactuHok GAYVO4:Eu®" B no3ax 100 mxr/kr ta 200 MKr/kr. Binbm BupasHuii
epeKT CIOCTEpIraeTbCd IMPU BUKOPUCTAHHI ONPOMIHEHUX HAHOYACTHMHOK
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GdYVO4:Eu®", a came 3HauHy 3MiHy OanaHCy Mik MNOKA3HHMKAMM IEPEKMCHOTO
OKHUCJICHHS JIIMI/TIB Ta CTAHOM aHTUOKCHUIAHTHOT CUCTEMH.

DYSFUNCTION OF FIBRINOLYTIC SYSTEM IN POST-COVID-19
PERIOD

Nataliia Raksha!, Daryna Krenytska?, Vitalii Karbovskyy?
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine;
2Limited liability company Biopharma-Plasma, Bila Tserkva,
Kyiv region, Ukraine

nkudina@ukr.net

Background and aim. Today it is a proven fact that the pathogenesis of
COVID-19 is accompanied by significant disturbances in the hemostasis system,
resulting in a pronounced prothrombotic phenotype of patients. However, there has
been significantly less research on potential long-term hemostasis disorders.
Therefore, the aim of the work was to evaluate the state of the fibrinolysis system
in patients who have recovered from COVID-19. For this purpose, the quantity and
activity of several fibrinolytic factors, such as plasminogen, tPA, a-2-antiplasmin,
PAI-1 were measured.

Methods. The study involved donors who had COVID-19 3-6 months ago
and were healthy at the time of blood collection. The titers of anti-SARS-CoV-2
IgG in the blood plasma were determined using a chemiluminescent microparticle
immunoassay (Abbott Laboratories, USA) according to the manufacturer's
instructions. All donors were selected based on their anti-SARS-CoV-2 IgG titers.
We had donor groups with anti-SARS-CoV-2 IgG titers: 0 (n = 20), 10 £ 3 (n=20),
55+ 5 (n=20), 65 £ 5 (n=20), 75 £ 5 (n=20), 85 + 5 (n=20), 95 £ 5 (n=20), 125+ 5
(n=20) and 175 = 5 (n=20) Index (S/C). People with severe cardiovascular and
cerebrovascular diseases, vitamin K deficiency, traumatic coagulation disorders;
people taking anticoagulant therapy; and people with other disorders that can affect
hemostasis system were excluded from the study. All donors voluntarily agreed to
participate in the study and provided written informed consent.

Results. The main parameters of the fibrinolysis system were analyzed
among donor groups, which were healthy individuals and were divided into certain
groups depending on the titer of anti-SARS-CoV-2 1gG. A group of donors with a
titer of antibodies to SARS-CoV-2 IgG 0 Index (S/C) was selected as a reference
group, with which groups of donors with minimum and maximum values of the
studied indicators were compared. According to our results, the most pronounced
minimum and maximum changes in plasminogen activity were detected in donor
groups with titers of anti-SARS-CoV-2 IgG 65 + 5 and 95 + 5 Index (S/C) among
groups with titers > 10 = 3 Index (S/C), respectively. At the same time, the
minimum and maximum plasminogen levels were found in donor groups with
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titers of anti-SARS-CoV-2 IgG 10 £ 3 and 125 £ 5 Index (S/C). These results were
obtained against the background of increased activity of tPA, which is key player
in plasminogen activation into plasmin. The level of PAI-1 was statistically
different from the reference group only in the group of donors the with titer of anti-
SARS-CoV-2 IgG 75 £ 5 Index (S/C). The maximum and minimum inhibitor
potentials of a-2-antiplasmin in the blood plasma were detected in donor groups
with titers of anti-SARS-CoV-2 IgG 10 + 3 and 65 + 5 Index (S/C), respectively.
These results provide indirect evidence that hemostatic complications after
COVID-19 may arise due to dysregulation of the fibrinolytic system.

Conclusion. The obtained results indicate the persistence of disturbances in
the functioning of the hemostasis system in the post-COVID-19 period, which may
be due to an imbalance in fibrinolysis. 1gG present in the donor bloodstream may
be one of the triggers for fibrinolytic parameter disorders, leading to the
maintenance of a thrombotic threat. It can be assumed that anti-SARS-CoV-2 1gG
fraction may be involved in the development of coagulation disorders, which, in
turn, affects the immune system, stimulating the production of antibodies to
hemostasis components.

HOPIBHAHHSA BIIVIMBY EYTUPEO3Y I T'IIIOTUPEO3Y HA
®OPMYBAHHS IOCTCTPECOPHOI MOBEJAIHKHA VY LIIYPIB
PI3HOI'O BIKY

Apocaas Boituenko, Osiekcanap PoauHcbkuii
Jninposcokuti deporcasnuii meouuHutl yHieepcumem, [ninpo, Yxpaina
voykoyarik@gmail.com

COMPARISON OF THE INFLUENCE OF EUTHIREOSIS AND
HYPOTHIREOSIS ON THE FORMATION OF POST-STRESS BEHAVIOR IN RATS
OF DIFFERENT AGES

Yaroslav Voychenko, Oleksandr Rodynskyi
Dnipro State Medical University, Dnipro, Ukraine

Euthyroidism and hypothyroidism are among the leading syndromes in thyroidology due
to their endocrine effects on behavior. Stress is a powerful activator of behavioral activity in rats.
In order to compare the influence of euthyroidism and hypothyroidism on behavioral activity, the
"elevated cruciform maze" technique was used. The anxiogenic type of behavior prevails in
hypothyroidism, the anxiolytic type - in euthyroidism.

OO6rpynTyBanHs Ta MeTa. EyTupeoinHa TiNepTUPOKCHHEMIST BUHHUKAE SK
CaMOCTINMHUI KJIIHIKO-JTA00OpaTOPHUI CHUHJIPOM BHACJIIJIOK 3MIHEHO1
GyHKIIOHATBHOT  JTISTTBHOCTI  TUPEOimHMX TOpMOHIB. CTpecu, TPUBOKHICTS,
TPUBOTH, XBUJIIOBAHHS, HECTPUSATIWBI 30BHINIHI (aKTOPU MiJACHIIOIOTH e(eKT
eytupeo3y. Tomy pgaHe SBHINE CIYTye TMEBHUM I1HAMKATOPOM TOBEIIHKOBOI
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aKTUBHOCTI. MeTOr0 aHoi poOOTH € BUBYEHHS Ta MOPIBHSIHHS BIUIMBIB €yTUPEO3Y
1 TIMOTUPEO3y HA MOBEAIHKY y MOCTCTPECOPHOMY HEPIO.

Metonu. EyTupeoinHy rinepTUpOKCHHEMII0 MOEIIOBAIN JTOJIaBAHHSAM JI0
X1 IIypiB JEBOTUPOKCUHY y mo3yBaHHI 20 mxkr\moOy. ['imotupeo3 cpopmoBaHo
3aBIAKM 3aCTOCYBAaHHIO MEpPKa3oyilly. BUKOHyBaJii TMOBEOIHKOBUH  TeCT
(T THECEHMI XPECTOMOAOHMIA TAaOIPUHT) 331711 CTBOPEHHSI CTPECOBOT CUTYAIIIi.

Pesynpratu. [Ipu rimoTupeosi cKopouyeTbes yac nepeOyBaHHS y CBITIHMX
BIIJIUIaX IIJTHECEHOTO XPECTOINOMIOHOTO JabipuHTy. AHKCIOTeHHHH e(deKT
peecTpyBain, 60 YUCIIO NEepeXoaiB 3MeHIMI0Cch Ha 40+ %, yucio nepedyBaHHs Ha
BIJIKDUTHX JUISHKaX BiamoBigHo Ha 20+ %. Yucimo mepexoaiB y TEMHY 30HY HE
3MIHIOBAJIOCK. [IpoTHiIEKHOIO € cuTyallis Ipu eyTupeosi. Yucno 3apeecTpoBaHUX
nepexodiB 13 TEMHOIO pyKaBa y CBITIUM ckiano Maixke 80 %. AHaIOTiyHOIO €
CUTyallld 13 MapIIpyTOM IIypiB y 3BOPOTHHOMY HampsiMKy. DIKCYeTbCs PICT
3HAaXO/UKCHHsSI IIypiB Ha BIAKPUTUX JUITHKAX MIJHECEHOTO XPECTONoAI0HOTO
nabipuHTY (3pocTaHHs Ha 66 %).

BucHoBku. Ilpu rimotupeo3l mnepeBaKHUM €(QEKTOM, M0 OIHUCYE
MOCTCTPECOPHY MOBEAIHKY, € AaHKCIOTeHHUI MexaH13M. [Ipu eyTupeosi mpoBiAHIM
€ aHKCIOJITUYHHUI TUI IMOBEIIHKOBOI aKTUBHOCTI.

AHTHOKCHUJAHTHI BJIACTUBOCTI HENTUAIB 3 TTAPOJIIBATY
JYHIINHHA KBACOJII 3BBUYAHWHOI
(PHASEOLUS VULGARIS)

Cepriii Hlunancbkuii, Ounekciii CaBuyk
HHI] «Incmuym 6ionoeii ma meouyunuy Kuiscbko2o HayionaibHo2o
yuigepcumemy imeni Tapaca lllesuenxa, Kuis, Ykpaina
shchipansky.s@ukr.net

ANTIOXIDANT PROPERTIES OF PEPTIDES, DERIVED FROM COMMON
BEAN (PHASEOLUS VULGARIS) HUSK HYDROLYSATE

Serhii Shchypanskyi, Olexiy Savchuk
ESC “Institute of Biology and Medicine” of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine

Peptides from plants, including beans, can become a promising nutrient supplementary
with beneficial effect on organism. Usually, agricultural industry residues are not considered as
such peptide-rich source, but in this study, we have shown the prominent antioxidant activity of
common bean husk hydrolysate (27 + 1,12 %), comparing to strong antioxidant as ascorbic acid
(71 £ 3,45 %).

3a ocTaHHIM 4Yac TENTHAM 3 POCIMHHOI CHUPOBHHHU CTalld OO0’ €KTaMH IS
JOCIIJIKEHB 1X 01070TrYHUX aKTUBHOCTEH, Ta MOTEHLIMHOI KOPUCTI AJI OpraHi3My
JOIUHU. Y HapoAHI MeauuuHiI 0araTbOX KpaiH BiJBap CTPYYKIB KBacoJl
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3BuyaiiHoi (Phaseolus vulgaris) BukopucTOBYBaiu Tpu Jia0eTi Ta MOPYIICHHSX,
MOB’SI3aHUX 3 META0OJIIYHUM CHUHAPOMOM. HesBakaroum Ha Te, IO BIACTUBOCTI
NENTH/IIB 3 BJIACHE IUIOJIB KBACOIl € Maibke pi3HOOIYHO BHBUYCHHUMH, JTYIITTHHHS
KBacoJIl B3araji HE pO3MIIAIAJIOCh SK JDKEpeno Ol0aKTHUBHUX CIONYK, Xoda
E€KOHOMIYHA BHUTO/A BiJi BUKOPUCTAHHS JAaHOI CHPOBUHU € 3HAYHO BUIIOK. Takum
YMHOM, METOI0 Hamoi poOOTH OyN0 BUAUTUTH NENTHIHY (PPAKIIIO 3 €KCTPAKTy
aymrmmHHs P. vulgaris ta mocmiamth i1 aHTHOKCUIAHTHI BIIACTHBOCTI, SIKI €
3a3BUYall XapaKTepPHUMH JJIsl IENTUAIB 3 POCIMHHUX €KCTPAKTIB.

st oTpuMaHHS BOJHOTO €KCTPakTy, 10 132 r© cyxoro mnoapiOHEHOro
JYUIAHHAS KBacoji MU Jofanu 1 J1 oKpomy, MICIs 4Oro 3aluIIIM cymiml Ha 15
XBUJIMH, OXOJIOJIMIIM J10 KIMHATHOI TeMmmepaTrypH, 1 ueHtpudyrybsaiu 10 XxBuinH
npu 1000 g. OTpumanuii cynepHaTaHT J1O(QIIBHO BUCYUIWIM, OTPUMABIIA 8 T
miodimizaty. ExcTpakiiito nenTyaiB IpoBOIUIN goAarun 10 8 T jaiodimsary 250
M1 1 M onTOBOi KMCJIOTH, TICHSI 9OTO 3anunim Ha 1 roguny, migirpiu go 100 °C
1 yTpuMyBalIHM JaHy TeMmIiiepaTypy mnpotsroM 1 romunu. [licms oxomomkeHHS,
cymimr Oyna neHTpudyroBana 45 xBunuH npu mBuakocti 5000 o00/xB, a
OTPUMaHUN CyTIEPHATAHT BUCYIIWIH, AlaTi3yBajdd MPOTH IACTAILOBAHOI BOJH, Ta
3HOBY JIIO(P1ILHO BUCYIIWIHU. {7151 OIIHKM aHTUOKCUJAHTHOI BJIACTUBOCTI MENTHIIB
MU BUKOPUCTAIM METOJ BU3HAUEHHS 3aJ1130-PEeAyKyr040i BIacTUBOCTI. binzpko 50
MKJI PO34YMHY MENTHUJIIB B JAUCTUILOBaHIN BoJ1 (koHUeHTpauis 0,5 mr/mi) mu
smimmanu 3 500 vt 1-% p-Hy depporianiny kainito ta 450 mxa 0.2M 6ydepy PBS.
Otpumany cymimn iHkyOyBaiu ripu 50 °C npotsirom 20 XB, MiCIs 4OT0 3MITIANH ii 3
1 Ma 10-% TpuUXA0pOUTOBOI KUCIOTH, 1 eHTpudyryBanu 10 xsunun npu 3000 g.
Jlo amikBotu cynepHaranty (10 M) momaBamu 2 MK po3unHy Fep(SOs)s, i
BUMIPIOBAJIM ONTHYHY TYCTUHY TpH J0BXMHI XBwil 500 HM 3a JOMOMOTOIO
cnektpoporomerpa. KoHTponbHMII  3pa30Kk  MICTUB  BIANOBIAHUN  00’eM
JMCTUIILOBAHOI BOJAM 3aMiCTh MEMTH/IIB, Ta BCI 1HII peareHTH 0e3 3MiH. B siKocTi
pedepeHCHOT aHTHOKCHJIAHTHOI CHOJYKH MH BHKOpPHCTAIM S5 MM po3uuH
acKOpOIHOBOI ~ KHMCJIOTH. 3alli30-peAYyKYIo4y BJIACTUBICTH BUMIPIOBAIM 34
bopmyIioro:

KOHTPOJIb Aaocnia

AxTtuBHicTb (%) = X 100;

AKOHTpOJ’Ib

, 1€ Axourpon, — a0COPIIIIIA KOHTPOJBHOTO 3paska, Ajocnig — abcopOuis
JIOCITITHOTO 3pas3Ka.

Pesynbratn Oynu oO4YMCIEHI Ta TPENCTaBICHI Y BHUIJISAL CEPEIHBOTO
apudmeruyroro (M) £+ noxubka cepeHbOro apudgmeTuaHoro (M), mpu n=>.

3riIHO pe3yJIbTaTiB CIEKTPO(HOTOMETPUYHOTO aHATI3Y, IENTUIN 3 JTYIITHHHS
kBacosii MawTbh 27 £ 1,12 % 3ami30-peayKyro4oi BJIACTUBOCTI, IO € XOPOILIUM
pe3yJabTaTOM, MOPIBHIOIYM HOr0 3 CUJIBHUM AHTHOKCHUIAHTOM AacKOpPOIHOBOIO
kuciororo (71 £ 3,45 %).

Jlani pesyibTaTH CBiIYaTh MpO Te, IO JYIINMUHHS KBAacoii € JIiCHO
MOTEHIIMHUM  JIEIEBUM JUKEPEJIOM TENTUIIB, sKi MalTh IOHAWMEHIIEe
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AHTUOKCHJIAHTHI BIACTUBOCTI. 3Ba)Kal04M Ha T€, 110 MENTHAN TAKOTO POAY MOXKYTh
JOJJaTKOBO MaTW AaHTUMIKPOOHI, 1HCYJIH-CTUMYJIIOIOUl BJIACTUBOCTI, a TaKOX
1HTIOITOpHY MiI0 IO O-aMijla3d Ta O-TJIOKO3MAa3H, BIAMOBITHI aHaNi3u
OTPUMAaHHUX HaMH MENTUIIB JSDKYTh B OCHOBY HAaIllUX MalOyTHIX AOCITIIKEHb.

CHUPOBATKOBI MAPKEPH ®IBPO3Y INEYIHKU Y XBOPUX HA
XPOHIYHUU I'EITATHUT, ACOHIMOBAHHNM 3 BIPYCOM C

Boaoaumup Jlinenko, Inna Kienina, Oxcana Tarapuyk, Oxkcana Ilerimko
Y «Ilucmumym cacmpoenmeponoeii HAMH Ykpainuy, m. [{uinpo, Yxpaina
inklenina@gmail.com

SERUM MARKERS OF LIVER FIBROSIS IN PATIENTS WITH
CHRONIC HEPATITIS ASSOCIATED WITH VIRUS C

Volodymyr Didenko, Inna Klenina, Oksana Tatarchuk, Oksana Petishko
State University "Institute of Gastroenterology of the National Academy of
Sciences of Ukraine"”, Dnipro, Ukraine

New serum markers have been identified that indicate the risk of liver fibrosis in chronic
hepatitis associated with the C virus: the ratio of protein-bound hydroxyproline to free
hydroxyproline (sensitivity - 66.7%, specificity - 82.1%), phospholipid content (sensitivity —
85.7%, specificity — 70.0%), the level of CD4+ lymphocytes (sensitivity — 97.0%, specificity —
60.0%) and the level of interleukin-6 (sensitivity — 93.7%, specificity — 83.0 %).

OOrpynTyBanHsi. XpoHIYHHM renatut, acouioBanuii 3 Bipycom C (XI'C) €
OCHOBHOIO MTPUYHMHOIO IUPO3Y, TE€NaTOLUETIONSIPHOI KapLIMHOMHU Ta TPaHCIUIAHTALIi1
NevyiHKkd, 1o npu3BoauTh Ao moHaa 350 000 cmepreit Ha pik. Bepudikaris
(G10po3y MeyiHKU — BaXKJIMBE 3aBAaHHS s mporHo3yBaHHsA mnepediry XI'C Ta
cTpatudikauii puU3MKy yckiaaaHeHb. OCTaHHIMH pPOKaMHU BHUSIBICHO HEIOJIKH
Olomcii, pe3yJbTaTOM ILOTO CTaja MOsSBa MaJOiHBa3WBHUX Ta HEIHBA3MBHUX
MeToiB oiiHku ¢i0po3y y nanieHTtiB 3 XI'C. IIpore, He3Bakaroun Ha 0OHAIIMIHBI
pe3ynbTaTH BUKOPUCTAHHS TPAH3IEHTHOI Ta 3CYBHOXBHWJIBOBOI enactorpadii,
OioxiMiuHUX 1HAEKCIB (hi0po3y y xBopux Ha XI'C, Hapasi malio JOKa3iB M0N0 iX
IIMPOKOTO BIPOBAKEHHS B KIIIHIYHY TIPAKTHUKY .

Meta. Yaockonanenns Bepudikaiii $idbpo3y nedinku npu XI'C mmissxom
OIIIHKW CHPOBATKOBUX MapKepiB.

Metoau. B xminimi Y «lacturyt racrpoenteposiorii HAMH Vkpainny
obcrexeno 42 xpopux Ha XI'C, sKuM BUKOHAHO YEPE3IIKIPHY TPEeraH-010MCito.
®i6po3 neuiHku OyB MopdosioriyHo BusiBieHuit y 30 xBopux. [Hiarnoz XI'C
niaTBepakyBanu npu BusisiieHi PHK Bipycy renatuty C meronoM mojiMepasHoi
JIAHIIOTOBOI peakuii y peanbHoMy Yaci. KontposbHy rpymny ckianu 20 mpakTUYHO
310poBHUX 0ci0. BciM xBopuM B CHpOBATIl KPOBI BU3HAYAIM CyONOMYJSLIAHUAN
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ckJ1aJl JiM(OLMTIB, piBE€Hb IUTOKIHIB, BMICT TiApoKcuIipoiHy BiasHOTO (I'TIB) Ta
rigpokcunpominy 0i1koBo3B s3aHoro (I'T16/3), piBeHb (QEepMEHTIB IUTOMIZY Ta
X0JIeCTa3y, MOKa3HUKIB CUCTEMHU IeMOCTasy, JIiHOTO, ByTJIEBOIHOTO, O17IKOBOTO
OOMiHIB, 110 JO3BOJWJIO PO3paxyBaTH HEMpsMi MajOlHBa3UBHI 1HAEKCH (iOpO3y:
Forns index, APRI, FIB-4, AAR. Cratictnuay oOpoOKy OTpUMaHHX pe3yJIbTaTiB
npoBoauiu y mporpamax Statistica 10.0 Ta MedCalc Statistical Software 17.2.

PesyabTaTt. Y uBepti xBopux Ha XI'C — 11 BumankiB (26,2%) — mano
Micuie 3HWKeHHs BMicTy ['TIB, BHacmiiok 4oro mejaiaHa 1boro nokasHuka B 1,4
paza OyJjia HIKYOIO 3a 3Ha4YCHHS Tpymu 370poBux oci6 (p<0,05). BoaHnouac mano
MicIle TIiABHIICHHS BMICTy B cupoBartii kpoBi I'TI6/3 B 1,9 paza (p<0,01) y 35
(83,3%)  mamieHTiB.  BHacmigok  IIbOro  CIOCTEpIrajocs  IiJBUIICHHS
cuiBBigHomenHs: ['T16/3 / I'TIB y 2,6 pa3a y xBopux Ha XI'C, y gxkux MejiaHa
nigBuiieHHs ckiuana 39,55 (32,64; 48,80) nporu 14,98 (11,72; 19,98) y rpymi
3mopoBux oci6 (p<0,01). IIpu mpomy y oci6 3 (HiOpo30M TEHIHKA BCTAHOBIICHO
BiporigHe miaBuiieHHs criBBigHomeHHss [T16/3 / I'TIB wa 30% mnopiBHSHO 3
narieHTamu 6e3 ¢iopo3y (p<0,05).

HasBnicte (pi0po3Hux 3miH mediHkd y xBopux Ha XI'C acomitoerbcs 3
nigBuiieHHssM Ha 41,4% piBHa QocdoninigiB MOpiBHIHO 3 TNallieHTamMu 0e3
¢10po3y  (p<0,05), 1m0 MIATBEPIKEHO KOPEALIMHUM 3B’SI3KOM 3 JIaHUMU
moposorianoro pociimkerns (r=0,609; p<0,05).

[Ipu oriHIl CyONOMyJSIIHHOTO CKJIaay JIM(OIMTIB BIJ3HAYEHO BIpOTiAHE
sHmkeHHs piBHSA C/I4+ B 1,3 pasu y xBopux 3 ¢iOp0O30M MEUIHKH, HIXK Y XBOPUX
6e3 ¢i16posy: 26 (24; 30)% npotu 34,5 (24; 36,5)% (p<0,05). 3a pesynabTaTamu
KOPEJISIIIMHOTO aHalli3y BHUSBJICHA 3BOPOTHS Kopelsiis crafii Gidpo3y 3a Metavir
3 BigcoTkoBuM BMicToM C/14+ (r=-0,674; p<0,05).

Cepen IMOCHIIKEHUX ITUTOKIHIB BIPOT1IHY PI13HUII0 BCTAHOBJICHO 3a PIBHEM
iHTepuelikiny-6 (IJI-6), skwuii y oci6 3 $idpozom nevinku OyB Ha 119% Bummii 3a
3HAQ4YEeHHS [IbOTO MOKa3HUKa B TPy MalieHTiB 0e3 Giopo3y, ckinanaroun 8,1 (6,6;
12,1) or/mn npotu 3,7 (3.,3; 4,8) nr/mn (p<0,01). BuzHaueHuii KopensiiHui
3B’s130K piBHA [JI-6 3 mokazHUKOM MOpP(OJOriYHOI OLIHKK (10po3y MNEUIHKU
(r=0,680; p<0,05) migTBepKy€e JITEpaTypHI JaHI IIOJO POJi IMpo3analbHUX
LUTOKIHIB Y PO3BUTKY Ta MPOrPECYBaHHI CTPYKTYpHUX 3MiH neuinku npu XI'C.

3a pe3ysbTaTaMu perpeciiinoro ananizy mioima mijg ROC-kpuBoro HenmpsMux
ingekciB Gidposy ckimana: Forns index — 0,677 (p=0,054), APRI — 0,649 (p=0,114),
FIB-4 — 0,669, AAR — 0,517 (p=0,916). Bogrnouac 3nauenns miomi ma ROC-
KPUBOIO TaKWX MOKa3HUKIB, SIK piBeHb KoedimienTy cruiBBimHomenHs ['T16/3/TTIs,
BMICT (ocdomimniib, BiacoTkoBuil BMicT Cll4+ nimdonutiB Ta piBensb 1JI-6 Oynu
BUIMMU 1 cTaTucTU4HO 3Hauymumu: 0,769 (p=0,0003), 0,755 (p=0,0008), 0,683
(p=0,0368), 0,956 (p<0,0001), moO MO3BOJISIE PEKOMEHAYBATH IX B SKOCTI
J1arHOCTUYHUX KPUTEPiiB OliHKU (Pi10po3y neuinku y xBopux Ha XI'C.

BucHoBku. BuzHaueHi HOBI CUPOBATKOBI MapKepH, sIKI BKa3ylOTh Ha PU3UK
po3BuTKy (hi6po3y neuinku npu XI'C: koediuient criBigHomenHs ['T16/3/TTIs,
3HAYCHHS SIKOTO mepeBuinye 48 (aytnuBicth — 66,7%, cnemmdiunicts — 82,1%),

114



BMicT Qocdominiais nmonan 1,87 on/n (uyrnusicts — 85,7%, crneuudivyHicTh —
70,0%), pieab CJl4+ mimdormrtie meHmme abo mopiBHIOE 32% (4yTIUBICTD —
97,0%, cneuundiunicte — 60,0%) Ta pisenp 1JI-6 monax 5,2 nr/mi (4yTIaUBICTh —
93,7%, cuerudivnicts — 83,0%).

JOCJIIIZKEHHSA ITPOUECIHI'Y IVIASMIHOTI'EHY HA MEMBPAHAX TA
Y JIBATAX TPOMBOLMUTIB 3 BUKOPUCTAHHAM AHTUTLJI 10
KPUHI'JIOBUX TOMEHIB K1-3 TA K5

Jlaga Kanycrsinenko, Osnena FOcosa, Aprem Tuxomupos
Inemumym 6ioximii im. O.B. Ilannaoina HAHY, Kuis, Ykpaina
kapustyanenko@biochem.kiev.ua

STUDY OF PLASMINOGEN PROCESSING ON MEMBRANES AND IN LYSATES
OF PLATELETS USING ANTIBODIES TO KRINGLES K 1-3 AND K 5

Lada Kapustianenko, Olena Yusova, Artem Tykhomyrov
Palladin Institute of Biochemistry of NASU, Kyiv, Ukraine

The composition of angiostatins formed on the surface of thrombin-activated platelets
was determined. The polypeptide heterogeneity of angiostatins indicates the involvement of
various proteolytic enzymes in the fragmentation of plasminogen. It was shown that
fragments K1-3 do not penetrate through the plasma membrane. At the same time, Glu-
plasminogen is able to be internalized inside platelets with subsequent processing. Study of
regulation of functional activity of cells by components of plasminogen/plasmin system is of
principal importance for understanding the biochemical mechanisms of fibrinolysis.

Obepynmysannuss ma mema. TpOMOOIIMTH Ha TUIA3MAaTHYHIN MeMOpaHi
MICTATh CalTH 3B’S3yBaHHS IJIA3MIHOTEHY, KUIBKICTh SIKUX 3HAYHO 3POCTAE TIPH
CTUMYJIALII KIITHH aroHicramMu arperauii. B Monekyn mia3MiHOTeHY 3a
MIDKMOJICKYJISIpDHI ~ B3a€MOJIii  BIJIMOBIAIOTh KPUHIJIOBI JOMEeHU. B  Hux
3HAXOJATHCS TaK 3BaHi JII3WH-3B’s13yBasbHI caiitu (LBS), mo BusBisoTh pizHy
CIIOPIAHEHICTh JO ®-aMIHOKapOOHOBMX KHCJIOT Ta iX aHamoriB. Jlusa
BCTAHOBJICHHSI POJIi TPOMOOIUTIB B aHTIOT€HE31 MU BHUBYAEMO i1X 3JaTHICTH
reHepyBaTd  (PparMeHTH TUIA3MIHOT€HY —  aHTIOCTaTHMHH, MOXJIMBOCTI
IHTEepHAII3ali Ta CEKpelii yTBOPEHHX aHrIOCTaTUHIB HATHBHUMHU Ta
aKTUBOBAaHUMU TPOMOOIIUTAMU. MU TOKa3aJIk POJIb €K30I€HHOTO TJIa3MIHOTEHY
K JDKEpelia YTBOPEHHS AaHT10CTaTWHIB Ha TMOBEPXHI TPOMOOIUTIB METOIOM
BECTEpH-0JI0TY 13 3acTrocyBaHHAM aHTUTU1 A0 Kl1-3 Ta K5 1 moxasano, 1o
CK30T€HHHUI TIa3MIHOTEH I1HTepHaIi3yeThess TpombormramMu y Glu-dhopmi 3a
HEBCTAHOBIIEHUM MexaHi3MoM. CopOoBaHuii Ha TIa3MaTUYHIA MeMOpaHi
MJIa3MIHOTEH TepeTBOproeThest v Lys-popmy Ta QparmeHTyeThes 110
aHTIOCTAaTHHIB Ta MIHI-TUIA3MIHOTE€HY, IO CBIAYUTH MPO 3ayYEHHS PI3HUX
npoTeiHa3 TpoMOoIMTaMu [JIsl TiApOJi3y Iia3miHoreHy. Panime Hamu

BCTAHOBJIEHO, L0 3a MOMNEpPEeAHbOI 1HKYOAalll TPOMOOLMTIB 3 IIa3MIHOI€HOM
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MPOTEIH BUABISAETHCS B IMTOIUIA3Mi, aHT10CTaTHH-TIOAIOHUN (parMeHT — Ha
Mia3MaTUYHId MeMOpaHi, a B CyOKIITHHHIA ¢pakmii — MIa3MiHOTEH, HOro
¢parmMeHTH Ta KOMIUIEKCH 3 TpoTeiHamu. [lepeTBOpeHHsS MiIa3MiHOTE€HY Ha
dbparmenTn BiAOyBaeThCs SK Ha IUIa3MaTU4YHIA MeMOpaHI Tak 1 BCEepenuHi
KIITHHU, YTBOPEHI (PparMEHTH aKyMYJIOIOThCS CYOKIITHHHOIO (hpakiiero.
Mertoro nanoi po6otu Oyino AOCHIIKEHHS MPOIECIHTY TUIa3MIHOTEHY B 4yaci Ha
MeMOpaHax Ta y Ji3aTaX aroHiCT-CTUMYJIbOBAaHUX TPOMOOIUTIB METOIOM
IMyHOOJIOTY 3 BUKOPUCTAHHIM aHTUTLUI 0 KpUHTIIIB 1-3 1 5.

Memoou. B po0GOTI 3acTOCOBaHO METOAM XiMii TIPOTEiHIB Ta
MOJICKYJISIPHOT IMYHOJIOTIT, IMYHOXIMIYHMM aHami3, eaekTpodopes, iMyHOOJIOT,
xpomatorpadisi, CneKTpooToOMEeTpis.

Pesynomamu. JlocnipkeHO MPOIECIHT TIa3MIHOTEHY Ha MeMOpaHax Ta y
Ji3aTax TPOMOOIIMTIB METOJ0M IMyHOOJIOTY 3 BUKOPHUCTAHHIM OTPUMaHUX HaMH
MOHOCTEU(IYHUX TOJMIKIOHANPHUX aHTUTLT A0 KpuHraiB K1-3 Tta K5. 3a
norepeHpoi iHkyOamii 0,25 MkM tra3minoreny (y Glu- Ta Lys- ¢opmax) 3
TpomOonuTamu, ski notiM aktuByBamu 1,0 NIH ox. Tpom0Giny, BusABIEHO
antutuiamu 10 K1-3 Ha mMemOpaHax — copOOBaHUM IJIa3MIHOTEH, Psii MOTrO
HU3bKOMOJIEKYJIsipHUX (GparmenTiB Bixl 40 no 70 k/la, cepen skux — 51 x/la
AHT10CTAaTUHIIOAIOHUN ()parMeHT, Ta psii BUCOKOMOJICKYJISIPHUX (parMeHTIB, J0
CKJIaJy SIKMX BXOJIUTh IUIa3MIHOTEH, 110 HE po3Mi3HaBaiaucs antutuiamu 10 KbS.
KinbkicTh HU3BKOMOJIEKYJIAPHUX (PparMeHTIB 3pocTalia y yaci, 0 CBIAYUTD MPO
dparMenTaiiro MeMOpaHO3B’sA3aHOTO IUIa3MiHOTeHY. AHTUTUIlaMu 10 KOS
BUSBJICHO Ha MeMOpaHax — copOoBaHuil Lys-miasminoreH, komruieke 260 k/la,
70 CKJaAy SIKOro BXOJUThH LYyS-mmasmiHoreH, Tta MiHi-muiasminoren (38 k/la).
[IpuyoMy, KUIBKICTh 3a3Ha4€HMX (parMeHTiB y daci He 3MIHIOBaJach.
Bonnouac, y nuto3onpHiN dpakmii kaiTaH aHTuTiIaMu 10 K1-3 BusiBiieHO B
3pocTaryiil y yaci KiUIbKOCTI — mia3MiHoreH, 51 kJla aHrioctaTuHmoaiOHMiA
(dparMeHT Ta psll BUCOKOMOJEKYISIPHUX (PparMEeHTIB, 0 CKIAAY SKUX BXOJWUTH
IIa3MIHOTEH, 10 BKa3ye Ha ¢parMeHTarlio ek3oreHHoro Glu-mrasmiHoreHy i
JI€I0  PI3HUX METANONPOTEiHA3, a TaKOX Ha Y4YacThb IMPOCH3UMY Y
BHYTPIITHBOKIIITHHHUX KOMIUIEKCAaX 3 MPOTEIHaMU IUTO30J10. AHTHUTIIAMHU 10
K5 no 60 xB inkyOamii 3 0,25MkM mia3MiHOTE€Hy BHSIBJICHO Yy CHIJI0OBIM
KinbKocTi komriuieke 260 k/la, 10 ckiamy sIKOro BXOAuTh LYyS-mutazMmiHoreH, a
Bke Ha 120 xB iHkyOamii — LyS-ma3midoreH, 3HayHa KuibkicTh 260 kJla Ta
cmgoBa KumbKicTh 140 x/la KOMIUIEKCIB, /O CKJIaay SKUX BXOJIUTH LYS-
wiazMminored. OCKUIbKM paHinie HamMu OyJio TOKa3aHO, IO E€K30TCHHHMA
TUIa3MIHOTEH 1HTepHAI3yeThes BUKIIIOUHO Y Glu-hopmi, poOHMO BHCHOBOK PO
koHpopMariiitHi  3mian  Glu-mna3miHoreHy B 1UTO3001 Yy waci 3a il
HEBCTAHOBJICHUX YMHHHKIB. Takuil ke pe3yibTaT CIOCTEPIraii B KOHTPOJIBbHIM
rpyIi IHKyOOBaHUX 13 TJIa3MIHOT€HOM KJIITHH, HE aKTUBOBAHUX TPOMOIHOM.

OTxe ToOKa3aHO, M0 €K30T€HHUH TIUIa3MIHOT€H CcopOyeTbcs Ha
1a3MaTU4yHId MeMOpaHi TpoMOOILMTIB, THepeTBoproeThest y Lys-popmy Ta
bparMeHTyeThCA 0 AHTIOCTAaTHHIB Ta MiHI-TJIA3MIHOTE€HY, IO CBIIYUTH IIPO
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3aJIydeHHs PI3HMX MpOTeiHa3 TPOMOOIUTAMU IS TiAPOJI3Yy IUIa3MIHOTEHY.
YTBOpeHI aHTrIOCTaTUHU KIITHUHAMH HE I1HTepHami3yloThes. [ligTBepmxeHo,
3MATHICTh TPOMOOIUTIB IHTEpHANI3YBaTH €K30reHHWH Iuia3minoreHn y Glu-
¢dopmi. BecranoBneHo 3aaTHICTh iHTEpHATI30BaHOTO GlU-TUIa3MiHOTEHY B TUTMHI
gacy (> 120xB imkyOarii 3 0,25 MKM TUIa3MiHOTE€HOM) 3a HEBCTAaHOBJICHUM
MEXaHI3MOM 3MiHIOBaTH KoH(opmallito Ha Lys-momiOHy, sKy BHSBISIOTH
3acTocoBaHi HaMu aHTuTiIa 10 K5.

Buchosxu. OtpuMani pe3yJbTaTH HAAAlOTh HOBY 1H(OpPMAIIIO0 PO
MeXaH13MHU peryJIroBaHHS TPOMOOIIUTaMU (YHKITIOHYBaHHS
MJ1a3MIHOTE€H/TIJIa3MIHOBOT CHUCTEMHM Ha MPUKJIAl iX 3JaTHOCTI TeHepyBaTH
dbparMeHTH IIJIa3MIHOT€HY — aHTIOCTAaTHHHU, MOXJIMBOCTI IHTEpHai3aIli Ta
CeKpelii yYTBOPEHHMX  aHTIOCTAaTHHIB  HATUBHUMH Ta  aKTUBOBAaHUMHU
TPOMOOIIUTAMHU.

THE FUNCTIONAL STATUS OF THE LIVER OF RATS IN THE MODEL
OF STREPTOZOCIN-INDUCED TYPE 2 DIABETES WITH
HEMORRHAGE

Olga Dyomshyna?, Lyudmyla Uldyakova?, Volodymyr Zhyliuk?
!0les Honchar Dnipro National University, Dnipro, Ukraine,

2 Dnipro State Medical University, Dnipro, Ukraine
olga-d2009@ukr.net

Background and aim: Diabetes mellitus (DM) represents a critical medical and
social challenge, exhibiting epidemic-like prevalence and morbidity across many
economically developed nations. The World Health Organization reports over 537
million global patients, with projections reaching 643 million by 2030. Ukraine
mirrors this trend of doubling diabetes cases in the past 15 years (Analysis of the
treatment system and calculation of economic losses from diabetes in Ukraine,
2020). Metformin, a widely used antidiabetic medication in endocrinology,
exemplifies this. As all chemical substances ingested enter the liver via the
gastrointestinal tract, assessing liver health is crucial for effective treatment.
Investigating the liver's functional state in the STZ-induced type Il diabetes model is
essential for correcting the pathological process with metformin. Therefore, the aim
of the state of liver function in the STZ-induced type Il diabetes model and the
correction of the pathological process with metformin.

Material and Method: The experiment was performed on white Wistar rats weighing
180-230 g under standard animal house conditions. The experiment was conducted
following the guidelines for the manipulation of vertebrate animals. Animals were
divided into 3 experimental groups. Biochemical parameters for determining the
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functional state of the liver and brain are scientifically general and accepted and
were used: in colorimetry, spectrometry, and statistical data processing.

Result: It was established that with type Il diabetes of the STZ, there is a general
deterioration of all indicators that are observed in type Il diabetes. With STZ-
induced type 1l diabetes, burdened with haemorrhages, there is a negative effect on
cellular structures, the integrity of the body, and antioxidant protection of the liver.
The formation of type Il diabetes mellitus provokes oxidative stress in the liver of
rats due to the activation of lipid peroxide damage. At the same time, the
aggravation of hemorrhagic manifestations additionally contributes to the oxidative
modification of proteins due to the formation of keto derivatives. The use of
metformin reduces the toxic load on the liver of rats.

Conclusion: The obtained results indicate the absence of hepatotoxic properties of
metformin, which allows us to confirm the recommendations for using this
medicinal antidiabetic agent in treating patients with type Il diabetes.

SOME ASPECTS OF LIVER AGEING AND THE PREVENTIVE EFFECT
OF HUMIC SUBSTANCES

Olga Dyomshyna !, Galyna Ushakova?, Lilia Stepchenko?
10les Honchar Dnipro National University, Dnipro,Ukraine
olga-d2009@ukr.net
2Dnipro State Agrarian-Economic University, Dnipro, Ukraine

Background and aim: One of the questions that has always intrigued humanity is:
"What is human ageing?" However, despite the numerous ongoing studies,
scientists do not have a clear answer to the question. Long-term research in this
field has enabled the formulation of the so-called ageing theory. Mitochondrial and
free radical theories are recognised as the most popular and vital (Li et al., 2015;
Dyomshina et al., 2017; Teng et al., 2022). The cell ageing results in the damaged
accumulation, of molecules oxidised that impair the supramolecular structures. The
most sensitive organelles to the excessive number of oxidative products are
mitochondria (Zhao et al., 2014). Oxidative stress provokes the ageing of
mitochondria, reducing their ability to carry out autophagy/mitophagy (Martinez-
Lopez et al., 2015; Ghosh-Choudhary et al., 2021; Maduro et al., 2021; Amorim et
al., 2022), leading to cell ageing and tissue degeneration (Giindiiz & Fiskin, 2014,
Ayers et al., 2022). Therefore, the aim is to study the pro-oxidant-antioxidant
balance in the liver and its mitochondria fraction under physiologically late ageing
gerbils and the impact of bioactive additives humic nature.

Material and Method: Thirty-six male Mongolian gerbils were randomly divided
into six groups: 6-, 24-, 30-, 36-, 39-months-old and 6-months-old animals with
Humilid drinking water (5 mg/kg weight for 14 days). The experiment was
conducted following the guidelines for the manipulation of vertebrate animals.
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Biochemical parameters for determining the functional state of the liver and brain
are scientifically general and accepted and were used.

Result: Data indicate that metabolic alterations during ageing disrupt the balance of
the antioxidant system due to reduced catalase activity in the liver. This leads to a
sequence of events: diminished catalase activity, buildup of toxic peroxide
byproducts, and suppression of superoxide dismutase (SOD) activity within the
liver's mitochondria. In 39-month-old gerbils, an increase in mitochondrial
cytochrome C levels was noted, alongside its decrease in the liver. The negative
correlation between cytochrome C levels and antioxidant enzymes in older animals
was established. Additionally, the beneficial preventive effect of Humilid on liver
metabolism during ageing was demonstrated.

Conclusion: It appears that the rise of cytochrome C in mitochondria, coinciding
with a decrease in overall metabolic intensity due to ageing, may serve as a
primary antioxidant, aiding in the preservation of both mitochondria and
hepatocytes.

MITOCHONDRIAL DYSFUNCTIONS IN THE IMPLEMENTATION OF
LIVER DISEASES

Yehor Hlyebov, Tetiana Shcherbina, Olga Dyomshyna
Oles Honchar Dnipro National University, Dnipro, 49010, 72 Nauky Ave.,

Ukraine
olga-d2009@ukr.net

Background and aim: Mitochondria are critical for energy production, and their
dysfunction can lead to insufficient energy supply, affecting liver function and
potentially contributing to depression through altered brain metabolism. By
studying these connections, it is possible to provide recommendations for
diagnosis, monitoring and identifying the expediency of disease therapy.
Therefore, the aim is to study the role of mitochondria, mitochondrial dysfunctions
and possible mechanisms of the development of diseases.

Result and conclusion: The structural integrity of mitochondria and their normal
function are essential for hepatocyte survival. The mechanisms underlying chronic
liver disease are broad and complex, but mitochondria are the most vulnerable
organelles and their role in disease is increasingly recognized (Ruiz-Romero &
Alvarez-DeIgado, 2024; Zong et al., 2024; Giulivi et al., 2023; Liu et al., 2022 ;
Manjunath et al., 2019). Among the various mechanisms, mitochondrial
dysfunction is a common form and is closely related to liver diseases, especially
chronic forms (Mansouri et. al., 2018). Informative biomarkers of mitochondrial
dysfunctions are determination of a combination of lactate profile and pyruvate
(Mancuso et al., 2009; Koenig, 2008; Zarrouk-Mahjoub, 2018), acylcarnitine
profile (Li et al., 2019), GDF-15 (Kalko et al., 2014), FGF-21 (Tyynismaa et al.,
2010) and mtDNA analysis (Taylor and Turnbull, 2005, Ylikallio and
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Suomalainen, 2012). The pathogenesis of liver diseases is one of the best-studied
issues. However, there are still many unanswered questions regarding the
mechanisms of damage formation at the cellular level, at the level of organelles,
especially mitochondria, and the molecular level. All this determines the relevance
and importance of studying liver pathologies and the need for detailed and
objective research.

RESISTANCE OF LIVER ENZYMES TO STRESS FACTORS

Hanna Krynytska, Olga Dyomshyna
Oles Honchar Dnipro National University, Dnipro, 49010, 72 Nauky Ave.,
Ukraine
olga-d2009@ukr.net

Background and aim: The liver plays a key role in maintaining the body's
homeostasis by performing many important functions such as nutrient metabolism,
detoxification of harmful substances, synthesis of proteins and hormones, and
storage of vitamins and glycogen. Given its central role in metabolism, the
functioning of the liver depends on a large number of enzymes that catalyze the
biochemical reactions necessary to support the vital activity of cells. Therefore, the
goal is to establish the phenomenon of stability of liver enzymes under the
influence of stress factors.

Result and conclusion: Liver enzymes such as aminotransferases (alanine- and
aspartate aminotransferase, aldolase, glucose-6-phosphatase, glutathione-S-
transferase and many others ensure the efficiency of metabolic processes, including
the metabolism of amino acids, carbohydrates and lipids, and detoxification of
harmful substances. Changes in their activity may indicate pathological processes
in the liver, such as inflammation, fibrosis or even cancer. Stress factors on the
body can be physical (for example, high temperature, injuries), chemical (toxins,
drugs, alcohol), biological (viral infections) and psychoemotional. Each of these
factors is capable of altering the activity of liver enzymes through a variety of
mechanisms, including oxidative stress, inflammation, post-translational
modifications of proteins, and regulation of gene expression. Oxidative stress
results from an excess of reactive oxygen species that damage cellular components,
including proteins, lipids, and DNA. The body's defence mechanisms, such as
antioxidant systems, including the enzymes superoxide dismutase, catalase, and
glutathione peroxidase, attempt to neutralize these harmful effects. However, under
excessive stress, these systems may not be sufficient to fully protect cells.
Inflammatory processes, which often accompany stress, also affect the functioning
of liver enzymes. Proinflammatory cytokines such as interleukins and tumour
necrosis factor can alter the expression and activity of enzymes, causing changes in
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metabolic pathways. These processes can be as protective and as harmful for the
liver, depending on the intensity and duration of inflammation. Understanding the
mechanisms of resistance of liver enzymes to these stress factors is extremely
important for the development of effective therapeutic strategies aimed at
protecting the liver from damage and preserving its functionality. This study
provides important information about the adaptive mechanisms of liver enzymes,
which can be used to improve the diagnosis and treatment of liver diseases, as well
as to develop new methods of prevention and rehabilitation.

IF'EHAEPHI OCOBJIMBOCTI BIOXIMIMHOI'O TOMEOCTA3Y
CEPIHEBO-CYIMHHOI CUCTEMHA

Mapuna I'opinia

JHinpoecvkuti nayionanvnuu yuieepcumem imeni Onecs [ onuapa,
/ninpo, Ykpaina
gorelaya@ukr.net

GENDER FEATURES OF CARDIOVASCULAR SYSTEM
BIOCHEMICAL HOMEOSTASIS

Marina Gorila
Oles Honchar Dnipro National University, Dnipro, Ukraine

The research provides an analysis of information, the provision of theoretical propositions that
will help to understand the physiological and biochemical differences in the cardiovascular
system homeostasis of women and men under the conditions of cardiovascular diseases, the
definition of risks and possible disease prediction.

VY momnepenHi poku KIIHIIMMCTAMH Ta HAYKOBISIMU OyJIO BHSBJICHO, IIO
CEpIIEBO—CYAMHHI 3aXBOPIOBAHHS IO PI3HOMY TMepediraloTh B opraHizmax ocid
KIHOYOI ¥ YOJIOBIUOI CTaTei Ta BUKJIMUKAIOTH NUQPEPEHIIIHI MPOSBU y KIIHIKO—
JTIarHOCTUYHUX 3HAYCHHSX, @ TaKoX y (i310JI0T0—O010XIMIYHUX TMpoIecax, Mo
BIJIMOBIAAIOTH 32 MIATPUMKY TOMEOCTa3y. 3a OCTaHHIMU JaHUMHU, CMEPTHICTD BiJl
CEepLIeBO-CYMHHHIX 3aXBOPIOBaHb cepel kiHoK — 16,8%, vonoBikiB — 14,9 %. B
JaHUW MOMEHT 4Yepe3 BHCOKY CMEPTHICTh MAIlEHTIB 3 NPUYMHU CEPLIEBO—
CYAMHHUX 3aXBOPIOBAaHb BAXJIMBO 3HAXOJAUTH HOBI OLIBII JOCKOHAJl 3HAHHS,
pPO3YyMIHHSI Ta METOAM JIKYBaHHS 3apaaud €PEeKTUBHOI MPOQIIAKTUKH 310pOB’ S
BChOT'O HaceJieHHs. ['eHlepHiI BIAMIHHOCTI BIUIMBAIOTh Ha Mepedir ceplieBo-
CYJAMHHUX 3aXBOPIOBaHb, 110 3HAYHOI MIPOK IMOBUHHO BijoOpaxkaTucs Ha
e(eKTUBHOCTI TpoleciB Tepamii Ta peaOumiTamii. Po3yMiHHsS — pi3HUII
MOJICKYJIIPHUX MEXaHi3MIB MATPUMKH O10XIMIYHOTO TOMEOCTa3y y TAIli€HTIB
KIHOYOI Ta YOJIOBIUOI CTaTEl JOMOMOXKE PO3pOOUTH 1HAMBIAYaTbHUN MIIX1A 0O
KpaIoro JIKyBaHHS Ta TPO(UIAKTHKN CEPIICBO—CYIUHHUX 3aXBOPIOBAHb.
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Merorw nociipkeHHs OyB aHamiz iHdopmallli, HaJaHHS TEOPETUUYHUX
MOJIOKEHb, 10 JOMOMOXYTh JOKIAJHINIE 3pOo3yMiTH (hi310J0r0—O10XIMIUHI
BIIMIHHOCTI TOMEOCTa3y CepIIeBO—CYIMHHOT CHCTEMH OCI0 KIHOYO1 Ta YOJIOBIYOi
CTaTeil 3a yMOB CEPIIEBO-CYJMHHUX XBOpPOO, BU3HAYCHHS PU3UKIB Ta MOXKIIMBE
MIPOTHO3YBaHHS 3aXBOPIOBaHb.

3’scoBaHoO, 10 Mepedir 3aXBOPIOBAHb CEPIEBO-CYAMHHOI CUCTEMH MOXKE
BIIPI3HATHCS y YOJIOBIKIB Ta XIHOK. Y YOJIOBIKIB PHU3UK PO3BUTKY CEPIICBO-
CyJIMHHUX 3aXBOpIOBaHb, TaKWX K 1H(APKT MioKapJa Ta apTepiajabHa
rinepTensis, 3a3Buyail BULIMH, HIXK Y KiHOK. OIHAaK y >KIHOK PU3HK 301IbIIY€ThCS
MiCJIsl HACTAHHS MEHOMAy3W 4Yepe3 3MIHM TOPMOHAJILHOTO OanaHcy. Y YOJIOBIKIB
CUMIITOMH CEpIEBO-CY/IMHHUX 3aXBOPIOBAHb YACTO MPOSIBISAIOTHCS SIK KIIACUYHI
O3HAKM, Takl K OlIb B IPyJsAX 1 3auIIKa. Y KIHOK CUMITOMH MOXYTh OyTH
PO3MUTIIIUMHU 200 aTUMOBIIMIMMH, IO MOXKE YCKIAJAHUTH JT1arHOCTUKY. Yepes
BIIMIHHOCTI y CHMNOTOMATHIII MDK YOJOBIKAMH Ta XKIHKAMH 1HOJI MOXeE
3HAOOMTHUCS PIZHUM MIAX1A A0 JIarHOCTUKU Ta JIKYBaHHA. Y KIHOK MOXYTb
Oyt MeHm siBHI o3Haku Ha EKI' abo iHmmMX Tectax, 1o morpedye OiIbIn
JIETAaILHOTO OOCTEKCHHS Ta MOXKJINBO JOJATKOBHUX METOJIB M1arHOCTHKH. Jleski
(akTOpu PU3MKY, Takl SIK KypiHHS, BUCOKHI apTeplaIbHUd THCK 1 OXKHUPIHHS,
MOXXYTh MAaTH PI3HHI BIUIMB Ha YOJIOBIKIB 1 KIHOK. TaKk KypiHHS Y *IHOK 4acTO
aCOLIIOEThCA 3 BHIIUM PHU3UKOM CEPIIEBO-CYJAMHHUX 3aXBOPIOBaHb, HIK Y
4oJIOBiKIB. He3Bakaroum Ha BIAMIHHOCTI B Tepediry XBOpOOHW, IIPOTHO3 1
BIDKMBAHHS Y YOJIOBIKIB 1 JKIHOK 13 CEpPIIEBO-CYJUHHUMHU 3aXBOPIOBAHHSIMHU, SIK
IIPaBUIJIO, MOXHA MOPIBHATH, OCOOJIMBO MPU CBOEYACHOMY MOYATKY JIIKYBaHHS Ta
JTOTPUMaHHI PEKOMEHJAIlI IM0J0 3MIHH CIoco0y >XKUTTA. BpaxoByrouwm 111
BIJIMIHHOCTI, 1HJMBITyaTi30BaHUM TIAX1T 10 JIarHOCTUKH, JIIKyBaHHS Ta
npo(UIaKTUKNA CEPIIEBO-CYIMHHUX 3aXBOPIOBAHb BAXKJIMBUU i 000X CTaTew.
TpanuuiiHuii  MmMiAXiJ  HalyacTilie IPYHTYETbCS HA  CTAaHAAPTU30BAHMUX
MPOTOKOJaX Ta JIKAPChKIM Teparli, HanpyuKiaa, BAKOPUCTAHHS aHTUKOATYJISTHTIB
Ta aHTUTINEPTEH3UBHUX mpemnapaTiB. HoBi migxoau nenani Ouiblie Opl€HTOBaHI
Ha MEepPCOHANI30BaHE JIIKYBAaHHs, BPaXOBYIOUM I€HETUYH1 (DaKTOpH, METabOIIIYH1
0COOJMBOCTI Ta PIBEHb PU3MKY Yy Mali€HTa. TpaguiiiiHi METOIMU HAroJOLIyHTh
Ha JIIKYBaHHI 1ICHYIOUMX 3aXBOpIoBaHb. CydacHi MiJX0/Id BCE OUIbIINE NPUALISIOTH
yBary npo(uIakTUIl, BKJIOYAIOYM 3MIHY CHOCOOY JKUTTA, HI€Ty, (I3UYHY
aKTUBHICTH Ta peryysipHe oOcTexeHHs. HOoBl MeTOM BKIIIOYAIOTh BUKOPUCTAHHS
TEXHOJIOT1H, TAKUX SIK TeJIEMEANLIMHA, MOHITOPUHT 370POB'sl Uepe3 MPUCTPOi, 110
HOCSITBCS, IITYYHUN 1HTEICKT JUIsI aHAN3y MEAWYHUX JaHWUX. PyTHHHI MIIXO0aH
MOXYTh OyTH OUIBII CXWUJBHI JI0 BHKOPUCTAHHS CTaHJAAPTHUX METOJIB
J1arHOCTUKU Ta JiKyBaHHA. CyyacHl CHOcoOM akKIEHTYIOTh yBary Ha 3MiHi
croco0y KUTTS, BKJIIOYAIOYM 3J0pPOBE XapuyBaHHSA, (I3UUYHY aKTHUBHICTbD,
YOPABIIHHS CTPECOM Ta OOpOTHOY 31 3ryOHUMHU 3BUYKAMH. TpaaulliiiHi METOIU
MOXXYTh HEJOOI[IHIOBAaTH pPOJIb 3MIHM CIOCOOY JKUTTA B JIIKYBaHHI Ta
npo(UIaKTUII CEPLIEBO-CYAMHHUX 3aXBOPIOBaHb. ICHY€e TEHIEHIIIs JO 1HTErparlii
TPaAMLIIHUX Ta Cy4YaCHUX METOIB JIIKYBaHHS Ta NPOMUIAKTUKY ISl JOCATHEHHS
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HaWKpalux pe3yJibTaTiB. BaXJIMBO TMpU LBOMY BpaxOBYBaTH T'EHAEPHI
¢i3ionoro-6i0ximMiyHi, OIOMEIUYHI, 1 TCHUXOCOIIaJIbHI AaCMEeKTH 3aXBOPIOBAaHb
CEPIEeBO-CYAMHHOI cucTeMH. Taki JaHi MiAKPECTIOTh SBOJIIOIIIO IMiIXO0IB 0
JIKyBaHHS Ta MPO(IIaKTUKH CepPIIEBO-CYTMHHUX 3aXBOPIOBaHb, BiJl TPAAULIIHHUX
METO/IB 0 OUIBII IHTETPAIIfHUX 1 TEPCOHATI30BAHUX TT1IXO/IB.

OTxe, crmocTepiraloThCsi 3HauHI (i31070r0-010XIMIYHI BIJIMIHHOCTI MIXK
YOJIOBIKAMH 1 JKIHKaMH y (PYHKIIIOHYBaHHI CUCTEMH KpPOBOOOITY MpHU CEpLEBO-
CyAMHHUX 3axBOproBaHHAX. Ile € ocoOmuBoOCTI perymsiii KpoBOoOiry,
MeTa0OoMIYHl NUIAXU 1 peakiii Ha cTpecoBl (akTtopu. TeopeTHUdH1 IMOJOKEHHS,
BUBEJICHI 3 aHaji3y, OOIPYHTOBYIOTHCS UMCICHHUMHU JOCHIIKECHHSMH, IO
M1ITBEP/KYIOTh BIUIUB 010JI0T1YHOI CTaTl Ha MaTo(i310JI0T1I0 CePLICBO-CYIMHHUX
3aXBOPIOBaHb. [IEHTH(IKOBAHO yHIKaNIbHI (PAKTOPU PU3HMKY y KOXKHOI CTaTi, 1110
HAroJIONIye Ha HEOOXITHOCTI 1HAMBIAYaTi30BaHOTO MIiAXOMAY M0 J1arHOCTHKH,
JKyBaHHS Ta MPOQITAKTUKH CEPIIEBO-CYAMHHUX 3aXBOPIOBaHb. AHAIII3 JO3BOJISIE
MIPOTHO3YBaTH PO3BUTOK 3aXBOPIOBAaHb Yy YOJIOBIKIB Ta >KIHOK Ha OCHOBI
BpaxyBaHHS iX cnenu(piuHuX (Pi310J0ryHUX Ta O10XIMIYHHX ocoOnuBocTel. Lle
BXKJIMBO JJISl ONTHUMI3allli KJIIHIYHOI MPAKTUKUA Ta MiABUILECHHS €(EeKTUBHOCTI
3aX0J[IB IIOJI0 3amoOiraHHs, JIIKyBaHHS Ta peaOulTallii CcepueBo-CyIMHHUX
3aXBOPIOBAHb.

POJIb ®AKTOPY POCTY ®IBPOBJIACTIB - 21 Y PO3BUTKY
METABOJIIYHUX PO3JIAAIB

Jligia Mociituyk, Oxkcana Tarapuyk, Inna Kienina, Onena IllleBuosa,
Oxcana Iletimko
Y «Ilucmumym ecacmpoenumeponocii HAMH Ykpainuy, m. [{ninpo, Yxpaina
om_tat@ukr.net

THE ROLE OF FIBROBLAST GROWTH FACTOR-21 IN THE DEVELOPMENT OF
METABOLIC DISORDERS

Lidia Mosiychuk, Oksana Tatarchuk, Inna Klenina,
Elena Shevtsova, Oksana Petishko
State University "Institute of Gastroenterology of the National Academy of Sciences of
Ukraine", Dnipro, Ukraine

The results of our work indicate the influence of FGF-21 on the development of obesity
and metabolic disorders. In the course of the study, we determined the level of FGF-21 in the
blood serum and found that the development of obesity is accompanied by a significant increase
in the level of FGF-21 and at a level of more than 1317.5 pg/mL (sensitivity - 71.0%, specificity
- 53.1%) determines the risk of developing visceral obesity.

Obrpynmysanusa. B oCTaHHI ACCATUIITTA TOIIMPEHICTh METa00JIYHOTrO
CHUHJIPOMY 3pOCTa€ B yCbOMY CBITI, HaOyBarouu Xapakrtepy emigemii. B 6aratbox
KpaiHax CBITYy 30UIbLINIACH KUIBKICTh OCIO 3 OKHUPIHHAM, SK€ € MPEeMOpOIIHUM

123



CTaHOM JuIsi 0araThbOX 3aXBOPIOBAHb OpPraHiB TpaBJICHHs (XPOHIYHI 3amayibHI
3aXBOPIOBAHHS KHUIIEYHHUKY Ta medinku). OcobivBe Miciie 3aiiMae BiclepaibHe
OKUPIHHS, IO CIPHSIE PO3BUTKY KapAiOBAaCKYJSIPHUX 3aXBOPIOBaHb, I[yKPOBOTO
niabety 2 TuUIly, >KMPOBOI XBOpPOOW TMEYIHKH, SIKI 3HAYHO MOTIPUIYIOTH SIKICTB,
CKOPOUYYIOTh TPUBAJICTh JKUTTSA Ta 30UIBIIYIOTH CMEPTHICTh y MOJOJOMY BIII.
BcranoBneno, daktop pocty ¢ibpodnactie (FGF)-21 Bukonye pi3Hi ¢yHKITIT,
BKJIIOYAIOYH MeTa00J113M TIIFoK03u Ta mimigiB. FGF-21 — e HoBHil aiMIOKIH, SKUAK
OB’ I3aHUM 13 METa0OTIYHUMH YCKIIAJIHCHHSIMU MPU OKUPIHHI.

Mema. Ouinutu piBeHb FGF-21 y mnaifieHTiB 3 MaTOJIOTI€N0 MUTYHKOBO-
KHUIIKOBOTO TPaKTy Ta BU3HAUYUTU HOTO B3a€EMO3B’S30K 3  CKIAJOBUMHU
MeTa0O0IIYHUX TTOPYIICHb.

Memoou. Y BiIIICHHI 3aXBOPIOBaHb IIJyHKA Ta JBAHAAIATUIIAIO1 KUIIIKH,
JIETOJIOTII 1 JiKyBasibHOTO XapuyBaHHsA 1Y «IHctutyT ractpoenreposiorii HAMH
Ykpainn» O0yno obcrexeHo 80 XBOpUX Ha TacTPOCHTEPOJIOTIUHI 3aXBOPIOBAHHS.
Cepen Hux Oynu 24 xiHku Ta 56 4oJIOBIKIB y Billl BiX 21 10 66 poKiB, MeJliaHa BIKY
ckiana 39 pokiB. 3a pe3yjabTaTaMHu OLIHKH CTPYKTYpH TUIAa 32 JOMOMOIOKO Baru-
anamizatopy ckiany tuia TANITA MC-780MA (Snonist) xBopi Oyiau po3jiieH1
Ha 1Bl rpynu: | rpyny cknanu 49 XxBopux 3 O€3MEYHHM PIBHEM BICLEPAIBHOTO
xupy (1-12 ymoBHuMX onunuLb), y Il rpyny yBiiuwio 31 namieHT 3 HEOE3MEUHOIO
KUIBKICTIO BiCHEpalbHOTO XKHUpY (moHan 13 yMOBHHMX OJMHHUIB). KOHTpOJBHY
rpyny craHoBuwiIn 10 mpakTuyHO 3710poBHUX 0ci0. BciM XBOpUM B CHpOBATII KPOBI
IMyHO(bepMEHTHUM MeToJoM Bu3Hadaiu piBeHb FGF-21 3a gomomororwo Tect-
cucteM  ¢ipmu  «Wuha  Fine  Test  Biotech»  (China).  Ominky
1HCYJIIHOPE3UCTEHTHOCTI MPOBOJMIN 3a nonomoroto iHaekcy HOMA-IR, piBeHb
IHCYJIHY BH3Hadaiu TecT-cucreMamu  pipmu  «Monobind Inc»  (USA).
CratuctuuHy 0OpoOKYy OTpMMaHUX pe3yJIbTaTiB MPOBOAWIN y Mporpami Statistica
10.0.

Pesynomamu. Y xoni pob6otu OyJI0 BCTaHOBJIEHO, IO Y XBOpUX 3
NATOJIOTIEI0 IUTYHKOBO-KHMIIKOBOTO TpakTy BMicT FGF-21 ckmanas 1341 (1327;
1412) nr/mn ta OyB BIPOTIOHO MiJBHUILEHUN, K BIJHOCHO PIBHS B KOHTPOJIbHIM
rpyni — 1101 (1011; 1153) nr/ma (p<0,01). ¥ xBopux 3 HEOE3MEYHOIO KUIBKICTIO
BicuepansHoro xupy BMmict FGF-21 cknagaB 1374 (1307; 1456) nr/ma ta OyB
BIPOT1/IHO MIJBUILEHUHN, K BIIHOCHO PIBHS B KOHTpOJbHIN rpym (p<0,01), Tak i
nopiBHsHO 3 [ rpymoro — 1314 (1231; 1356) nr/mi (p<0,05).

VY mnaiieHTiB 3 0€3MEYHUM PIBHEM BiCIEPAIBHOTO KUPY MeliaHa MOKa3HUKIB
BYTJICBOJHOTO OOMIHY CTaTUCTHYHO HE BIJIPI3HsUIACH BIJl 3HAYEHb B TPyIi
koHTpoJisi. Tomi sik, ans xBopux Il rpynu Oynio xapakTepHO 30UIbIIEHHS BMICTY
iHcymny B 1,6 paza (p=0,01) mopiBHSHO 3 KOHTpPOJEM, a 3HAYEHHS I1HJCKCY
HOMA-IR y 38,8% xBopux I rpynu ta y 64,5% — Il rpynu xBopux Oynu Bule
Hopmu. Biporinne minpuiieHHss memianu iHaekcy HOMA-IR BctanoBneno y 11
rpynu xBopux B 1,4 pasa (p=0,006) nOpiBHSHO 13 3HAYEHHSAM Y KOHTPOJIbHIN rpy1i
ta B 1,3 pa3za (p=0,005) nopiBusiHO 3 XBopuMHU [ rpymnu.
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3a pe3ynbTaTamMu KOPEJAIIHHOTO aHali3y BHU3HAYEHO B3a€MO3B’ 530K
1HAEKCY MacH Tija i3 BMicToM 1HCymiHy (r=0,48; p=0,001) Ta 3Hauennssm HOMA -
IR (1=0,55; p=0,001). CupoBarkosuii piBenb FGF-21 mo3utuBHO KOpenoBaB i3
MOKa3HUKaMH 0101MITEJAHCHOTO aHai3y CKIaay Tija, a came 3 1HIeKCOM MacH Tijia
(r=0,24; p=0,004), macoro xwupy (r=0,29; p=0,01), KUIbKICTIO BiCIIEPaIIEHOTO XHPY
(r=0,26; p=0,0197). Kpim Toro BcraHOBIeHO, mo 30inbmeHHs BMicty FGF-21
acolLlIOETbCA 3  MABHINEHHSAM piBHA  iHcymiHy  (r=0,32; p=0,001) Ta
iHcymiHope3ucTeHTHIcTIO (1=0,31; p=0,001), mo maTBepaKye JiTepaTypHi AaHl
1010 poJii FGF-21 y po3BUTKY OXXHpiHHS Ta METaOOIIYHUX TTOPYIIIEHb.

3a pesynbratamu ROC-aHanizy AilarHOCTUYHUM KPUTEPIEM BiCHEPATBHOIO
OKUPIHHSA, fKE € HeOe3MEeYHUM IIOJ0 PO3BUTKY YCKIAJHEHb 3 OOKY CepleBO-
CYIMHHOI Ta €HJOKPHUHHOI CHUCTeM, BHU3Ha4YeHO piBeHb FGF-21, mo mepeBwuirye
1317,5 nr/mn (aytauBicts — 71,0%, cnerudiunicts — 53,1%).

Bucnosxu. BcTaHOBIEHO, 10 PO3BUTOK METaOOMIUHUX MOPYIICHb
CYIpPOBOJIKYEThCA BiporiiHuM TmiaBuiieHHsM piBHi FGF-21. BusnaueHo BwicT
FGF-21 sax niarHOCTUYHMNA KpUTEpid BUSBICHHS BICIEPATBHOTO OXKUPIHHS.
OtpumaHi fgaHl JA03BOJIATH CHOPMYBATH TpPYIy PHU3UKY PpO3BHUTKY Ta
MPOTPECyBaHHSI META0OJIUYHUX PO3JIA/IB, MO CIPUITUME 3HIKEHHIO KUIBKOCTI
YCKJIAJIHEHh 3 OOKY TacCTpPOCHTEPOJIOTIYHOI MAaTOJIOrii Ta MiABUIIUTE SIKICTh
HaJaHHS MEUYHOI JOMOMOTH HACEJICHHIO Y KpaiHu.

A HEIITUAIB 31 HIKIPKU I'PAHATY HA KEJATHUHOJITUYHY
AKTUBHICTb TKAHUHU KULIEYHUKY LHIYPIB 3
EKCIIEPUMEHTAJIBHUM OXKUPIHHAM

CaBuyk Ouekciii, I'asienoBa Tersina
HHI] «Incmumym 6ionoaii ma meduyunuy, Kuiscoko2o nayionaibhozo
yHigepcumemy imeni Tapaca [lleguenka
oleksiisavchuk@knu.ua

EFFECT OF PEPTIDES DERIVED FROM POMEGRANATE PEEL ON THE
GELATINOLYTIC ACTIVITY OF INTESTINAL TISSUES OF RATS WITH
EXPERIMENTAL OBESITY

Oleksii Savchuk, Halenova Tetiana
Educational and Scientific Center «Institute of Biology and Medicine» of Taras Shevchenko
National University of Kyiv

Obesity is a big threat among all ages all around the globe causing millions of people to suffer
from its sequela. In some studies, it is claimed that some plant-derived peptides may slow down
the onset of obesity or ease the condition. Our research is focused on the effect of pomegranate
peptides during experimental obesity.
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3 KOXKHMM POKOM OXKHMPIHHSI CTa€ BCE OLIBIIOI MPOoOJEeMOI0 cepell JIroaci
pI3HOTO BIKYy, MPOBOKYIOUH MOSIBY PI3HHX MpobsieM Ta 3axBoproBaHb. Lllopoky
JIECSTKU MIJIBHOHIB JIIOJIeH TOYMHAIOTh CTPAXAATU BiJ LbOTO, MPUEAHYIOUUCH 0
COTeHb MUIBHOHIB 0Ci0, IO BKE 3a3HaIW Ha COO01 HACHIAKIB OXHpiHHI. Yepes
JOCTIKEeHHsT OyJI0 JOBENEHO, IO JAESKi MEeNTHIUd TBAPUHHOTO Ta POCIHMHHOTO
MOXOJKEHHS 3/1aTHI CIIOBUIBHIOBATU TMOSBY OXHPIHHA 1 3HIKYBAaTH BIPOTiTHICTH
NOSIBU yCKJIAQJHEHb MPU HOTO HAasBHOCTI. MeTo 1poro JoCHiKeHHs OyIio
BU3HAYCHHs 3MIHU KUIBKICHOTO OIJKOBOTO CKJIaJly TKQHWH KHUIIEYHUKY IIYpiB 3
EKCIIEPUMEHTAJILHUM OKUPIHHIM 3a CHOKMBAHHS €KCTPAKTIB MENTUIIB 3 HIKIPKH
rpaHary.

VYci TBapuHH, 3aTy4yeHl B €KCIIEPUMEHT, YTPUMYBAIUCA B aKpEIUTOBAHOMY
BiBapii KwuiBchkoro HaiioHanpbHOro YyHiBepcutery iMeHi Tapaca IlleBueHka.
[Ipouienypu 3 3amydyeHHSIM TBapUH BUKOHYBAIMCS 3riAHO 3aKOHY YKpaiHU BIJ
21.02.2006 Ne3447-1V «IIpo 3axuct TBapuH BiJ *KOPCTOKOTO MOBOKEHHS» Ta Y
BIJIMOBIJTHOCT] 0 €TUYHUX HOPM 1 MPaBUI POoOOTH 3 JaOOPATOPHUMH TBapHUHAMHU
(Guide for the Care and Use of Laboratory Animals, National Academy Press,
Washington DC, 1996). [ns excnepumenty Oyno B3aTto 30 camiliB HeTIHIHHHX
IIypiB-aIbOIHOCIB 3 MOYaTKOBOIO Macor 15045 r. TBapuuu Oynum moaiieHi Ha 3
rpynu: 1 rpyna - konTpoasHa rpyna (KOHTPOJIb), sika BopogoBx 12 TuxHIB
OTpUMYyBaja CTaHAAPTHUN KopM il rpu3yHiB («Purina rodent chow») Ta mana
BUIBHUI JTOCTYH 10 BOJY; 2 Tpylna — rpymna 3 iHAYKOBaHUM OKUPIHHSM, sika Oyia
Ha BHcokokanopiitHii mieti (BKJl) 1 oTrpumyBana BUCOKOKAJOPIMHUI KOPM, IO
CKJIafaBcs 31 cranaapTHoro kopmy (60%), TBapuHHOTO )upy (10%), Kypsuux sieb
(10%), yxpy (9%), cyxoro monoka (5%), apaxicy (5%), consimankoBoi odii (1%);
3 rpyna — rpyna 3 i1HAYKOBaHUM OXHUPIHHAM, SIKI OTPUMYBaJIM BUCOKOKAJIOPIMHUMN
KOpM BIPOMOBXK 10 TIXKHIB, a MPOTATOM OCTaHHIX 5 THXXHIB EKCIIEPUMEHTY
OTPUMYBAJIM €KCTparoBaHi 31 mKipku rpanaty ¢pakuii nentuaiB ([PAHAT), ski
OyJI0 OTPUMAaHO 3a ABTOPCHKUMU METOJIMKaMU, po3po0JIEHUMHU Ha Kadeapi 610Ximil
HHII «IactutyT Giosorii Ta MenquuuHmy. [licis 3aBepiieHHs] eKCepuMeHTy Oyia
NpPOBECHA €BTaHa3lsl TBapUH 3 MOAAIBIIMM BIIOOPOM 3pa3KiB TKAaHWUHU
KUIIEYHUKA 711 IPOBEJCHHS €NEeKTPOPOPETHUHOTO JOCIHTIIKEHHSI ISl BUSBICHHS
YKEJTATUHOJITUYHOT aKTUBHOCTI B TKaHuH1. [Ipu mpoBeaeH1 eH3uM-esekTpodope3y
Oyna Bukopuctana wmetoguka SDS-PAGE 3 BuKOpHUCTaHHSM JKEJIaTHHY SIK
cyoctpaty 1 15% remto, yac enekTpoOpeTUHIHOrO PO3AUICHHS OYJIO MOJI0BKEHO
Ha 15 xBuimH 1o Buxoxy Gponty. Ilicns enexTpodopeTHIHOro po3IijIeHHS rei
Ooymu mipomuti 2,5% poszunnom Tputon X-100 mpu KiMHATHIA Temmeparypi Ha
mieiikepi BrponoBxk 1 romunu. [licms mpomwuBanHs Tem Oynu 1HKYOOBaHI TMPHU
+37°C BOpPONOBXK HACTymHUX 12 TOAWH Ui BUSBJICHHS MOTEHIIIIHOL
KEJIATUHOJIITUYHOT aKTUBHOCTI JIOCII/PKYBaHUX 3Pa3KiB.

[licns mpoBeAeHHs aHami3y pe3yJibTariB Oyiau BuUsiBIeHI 2 ¢pakuii y
KOHTPOJIbHIA TpyIi, 3 MiHIMaJIbHUM 3HAa4eHHSIM Macu y 22 kJla, MakCUMaIbHUM
3HaueHHAM Macu y 36 x/la 1 cepeanim 3HaueHHsM Mmacu y 27 k/la; 2 ¢pakmii y
rpyni BKJI, 3 MiHiManbHUM 3HaYeHHsM wmacu y 22 k/la, MakcuMaabHUM
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3HaueHHsM Macu y 30 k/la 1 cepennim 3HaueHHsM Mmacu y 24 k/la; 2 dpakiii y
rpyni 'PAHAT, minimManpHe 3HaueHHS Macu y 22 k/la, MakcuMmanbHe 3HAUYEHHS
macu y 36 x/la i cepenne 3HaueHHs Macu y 26 k/la.

[Ticast mopiBHSHHS KOHTPOJBHOI TPYNMH 3 JBOMA IHIIMMHU OynM BUSBICHI
3MiHM B aKTUBHOCTI O1JIKIB, a came: TP MOPIBHSIHHI KOHTPOJIBHOI TPYIIN 3 TPYIIOI0
BK]I Oyno BusiBIIeHO 301IBIIICHHST aKTHBHOCT1 O1JIKIB 3 MOJIKYJIIpHOIO Macoro <30
k/la Ha 46,7% Ta 3MEHIICHHS] aKTUBHOCTI O1JIKIB 32 MOJICKYJIIpHOIO Macoro 30-49
k/la Ha 78,1%. Ilpu nopiBusuHi rpynu ['PAHAT 3 KOHTpOJIBHOIO TpYMNOI0, MU
BUSIBUWIM 301JBIIEHHS aKTUBHOCTI OUIKIB 3 MOJIEKYJIsipHOIO Macor <30 k/la Ha
32,1% 1 3MeHIIIEHHA aKTUBHOCTI OUIKIB 3 MoOjeKyysipHolo Macoro 30-49 x/la Ha
8,9%. Ilpu nopisusinni rpyn BKJ[ 1 [PAHAT Oyno mokazaHo, 1110 aKTHUBHICTb
Ou1kiB 3 MojekyisipHoro Macoro <30 kJ/la Ha 9,9% menma y rpynu 'PAHAT;
aKTHUBHICTh OUIKIB 3 MoJIeKyJsipHOIO Macoto 30-49 x]la Ha 316,7% Oinbiua y rpynu
I'PAHAT. Takum uuHOM Trpyma, sSKa BXKMBaja NENTHIMA TpaHaTy € OuIbII
HAaOMMKEHOI0 0 KOHTPOJIbHOIO, HDK TIpyma, sfKa TMpOCTO OTpUMYyBaa
BHUCOKOKAQJIOPIMHUI KOPM.

OtpuMani pe3yibTaTd JOBOASATH €(PEKTUBHICTh BUKOPUCTAHHS TMENTH]IIB
POCIIMHHOTO  MOXOJDKEHHS Ha NpUKIaAl TpaHary TMpud  OXHUPIHHI  Ta
MEPCIEeKTUBHICTh MOJMANBIINUX JIOCTIIKEHb Ta PO3pPOOOK JJisi OUIbII AETaIbHOTO
BUBYEHHS IMPOLIECIB JKETATUHONITUYHUX (PEPMEHTIB MPU PO3BUTKY ONKUPIHHS
3aJUIsl  3aBYACHOTO YCYHEHHs MPOrpecyBaHHs MATOJOTid Ta YCKJIaJHEHb,
NOB’SI3aHUX 3 LIUM CTaHOM.

IHOKA3ZHUKHN CUCTEMU I'EMOCTA3Y Y ITALHIEHTIB
3 METABOJITYHO-ACOIIIMOBAHOIO CTEATOTHUYHOIO
XBOPOBOIO ITEYIHKH 3 IMYHHOIO BIAITOBLI/IIO
1O SARS-COV-2

Boaoaumup [dinenko, Inna Kienina, Oxcana Tarapuyk, I'ennaaiin bouapos,
Oxcana Ilerimiko, Karepuna Pyoan
Y «lucmumym cacmpoeumeponoeii HAMH Ykpainuy, m. {uinpo, Yxpaina
inklenina@gmail.com

INDICATORS OF THE HEMOSTASIS SYSTEM IN PATIENTS
WITH METABOLIC-ASSOCIATED STEATOTIC LIVER DISEASE WITH
AN IMMUNE RESPONSE BEFORE SARS-COV-2

Volodymyr Didenko, Inna Klenina, Oksana Tatarchuk, Hennadii Bocharov, Oksana
Petishko, Katherine Ruban
State Institution “Institute of Gastroenterology of the National Academy of Medical Sciences of
Ukraine”, Dnipro, UKraine

The study showed that the synthetic function of the liver in relation to coagulation factors was
preserved, but there was a significant increase in the content of coagulation factor Il and an
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increase in the level of PAI-1 in the blood serum, which makes them promising markers of
imbalance in the hemostatic system in patients with metabolic-associated steatotic liver disease.

Obrpynmysanns. Ha CbOTOIHINIHIA ACHD 3aUIIAETHCS JUCKYTa0OCTbHUM ITHTAHHS,
Hackiabku Bipyc SARS-COV-2 yckimamHioe mepeOir MOMKOMKCHHS TCYIHKH Ta
JIKyBaHHS TaKWX MAIli€HTIB, 00 1€l CTaH OXOIUTIOE IIMPOKUHN CIEKTP MOTEHIIIHHIX
maToMeXaHi3MiB. MeTaboJiyHO-acoIliiOBaHa CTeaTOTHUYHA XBOpoOa TEYiHKU
CYNPOBO/KYETBCS 3MIHAMH CHCTEMH Te€MOCTa3y, IO MPU3BOJUTH JI0 HHU3KHU
MO3alleYiHKOBUX Ta CEPIIEBO-CYJIMHHUX 3aXBOPIOBAaHb, 4 TAKOX YCKIIAIHIOETHCS
mig yac rmepediry kopoHoBipycHol xBopoou (COVID-19). Taki mnaiieHTH
COPUMHSATIMBI 7O psily PI3HOMAHITHUX TMOPYIIEHb 3TOPTaHHS KpoOBl, SKi
NPU3BOJAATh 10 JAucOaiaHCy IMOKAa3HUKIB CUCTEMH TremocTa3dy. B cBoio uepry
MOIIKOJ/IPKEHHSI TeNaTOlUUTIB TMPU3BOJAUTH JO0 CTaHy MPOKOAryJysiii BHACIIIOK
30UIBIICHHST BUPOOHMIITBA ME1aTOPIB 3allaJIecHHs, a caMe 1HT10iTopa akTUBaTopa
wiasminoreny-1 (PAI-1). Bigomo, mo PAI-1 BrutnBae Ha 3B’S130K MiX KJIITHHHUM
Ta TO3aKJIITUHHUM MATPUKCOM Ha (OHI 3MIHEHOTO BMICTY €HJIOTC€HHUX
1Hr101TOpIB. Y marieHTiB 1icias Tsokkoro mepebiry COVID-19 cmocrtepiraerbes
MOCUJIEHA KoaryJisiliiiHa BiANOBiAb yepe3 HaamipHy ekcropecito II, VII, VIII, IX,
XI 1 XII daxTopiB 3roptanHsa. MeTo10 A0cC/izKeHHs 0yJIO BUBYUTH OCOOJIUBOCTI
Ta B3a€EMO3B 30K MOKA3HHUKIB KOATyJALIMHOTO TreMOoCTa3y y TMAlll€HTIB 3
MeTa00I1YHO-aCOIIIOBAHOIO0 CTEATOTUYHOIO XBOPOOOIO MEUIHKH.

Memoou. JlocmixeHHss npoBoauin y 37 XBOpUX 3 METa0OJIIYHO-aCOIIMOBaHOIO
CTEaTOTUYHOIO0 XBOpPOOOI0 TmeviHku, y skux BussieHo 1gG nqo SARS-CoV-2, saki
3HAXOJMJIMCS Ha JIIKYBaHHI Y BIIJIUICHH] 3aXBOPIOBaHb MEUYIHKHU Ta IIILUTYHKOBOT
3ano3u J1Y «luctutyt racrpoenreposorii HAMH VYkpainn». Cepen obcTexeHux
oymu 31 (83,8%) vonoBikiB Ta 6 (16,2%) *KiHOK, Me/llaHa BIKY sIKUX ckjana 43 (36;
54) poxu. Bci xBopi Oynu po3nojiieHi Ha 1Bi rpynu: | rpymy ckianu 17 marfi€eHTis,
y sSikux B aHaMmHe31 He BusiieHuid SARS-CoV-2 3a nanumu [1JIP; I — 17 xBopux, y
skux B aHamHe3i OyB BusBieHmii SARS-CoV-2 3a manmmu IUJIP. KonTponsHy
rpyny crtaHoBwid 10 mpakTU4YHO 370poBHX oci0. Bceim mamieHTam npoBOAMIIN
OI[IHKY CTaHy KOaryJisilii 3a MOKa3HUKaMU: TPOMOIHOBOTO Yacy, MPOTPOMOIHOBOTO
1HJIEKCY, MIKHApOJAHOTO HOPMAaJi30BaHOTO BiTHOIIEHHS, (i10puHOTEHY, (haKkTopy
sroptanHs II, BukopucroByroun Habopu peareHtiB "Diagon" (Yropiuna). PiBeHb
PAI-1 B cupoBarii KpoBi BU3HAYAIU IMyHO(PEPMEHTHUM METOJIOM 32 JI0IIOMOT OO
HaOopiB ¢ipmu "Picokine MyBioSource, Inc." (USA). Cratuctuuna o0OpoOka
pe3ynbTaTiB  3IACHIOBAJIach 3a JOMOMOTOI0 MMAKETy TMPHUKIATHUX Mporpam
Statistica for Windows 6.0 1 Excel 2013.

Pezynomamu. CunteTnuHa QyHKIIS MEYiHKA MOAO0 (akTOpiB Koaryssimii Oyna B
Mexax (i310JIoTIYHOI HOpMHU Yy TalieHTiB 000x rpym. IIpore BimOysamocs
nigBuiieHas Gakropy 3ropranus 11 (mporpombiny) y xBopux I rpymu — 90,4 (84,0;
100,2) % mopiBHSHO fK 13 TPYMOI0 KOHTpoito — 75,2 (65,1; 87,5) % (p=0,011), Tax
13 Il rpynoto — 82,7 (74,9; 981,8) % (p=0,041). Piens PAI-1 y cupoBaTii KpoBi
xBopux | rpynu OyB BiporimHo Buie Hopmu (p=0,004) 1 cxnanas 4238 (3986;
5336) nr/mn. Y xBopux, y sSKux B aHamHe3l BusiBaeHuid SARS-CoV-2 3a ganumu
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[TJIP, xonnentparitis PAI-1 O6yna BiporigHo Huwk4oro, HK y | rpym (p=0,041). B
pe3ynbTaTi KOPENSIIMHOTO aHami3y BU3HAYEHO B3aeMO3B’sku piBHS PAI-1 i3
BMicToM TpoTpomb6iny (r=0,365; p=0,024) Tta TpomOinoBuM wyacoMm (r=0,368;
p=0,023), mo BKa3zye Ha HOro y4actb y (PyHKIIOHYBaHHI CHCTEMH TOMEOCTa3y.
3nauno migsumieHi piBHi PAI-1 y cupoBatiii KpoBi mami€eHTiB OyJau OJHUM i3
mapamMeTpiB, 10 KOPEIIoBAIM 3  TSOKKICTIO  METabOJII9HO-acoIlIHOBAHOIO
CTEaTOTUYHOIO XBopoboto meuinku (r=0,428; p=0,039).

Bucnosku. Y manieHTiB 3 MeTabO0JI194HO-aCOIIHOBAHOI0 CTEATOTUYHOI XBOPOOOIO
MEYIHKKM BCTAHOBJIEHO, IO CHHTETUYHA (QYHKIS TMEYiHKA 11070 (aKTOpPiB
Koaryysiii Oyna maibke 30epekeHa, aje CIOCTEepirajocs BIPOTIIHE 3HMXKCHHS
BMmicTy (akropy 3roptanHs II ta PAI-1 y oci0, y skux B aHaMHe31 BUSBJICHUUN
SARS-CoV-2 3a nanumu I1JIP (p<0,05). BcTanoBieH1 Kopensiiiiti 3B I3KH  PiBHS
PAI-1 y cupoBarii kpoBi 3 dakTopoM 3ropTanHs II Ta TpomMOIHOBUM YacoMm
BKa3yIOTh Ha JIOIIJIBHICTh BUSHAYCHHSI JIIarHOCTUYHOI IIIHHOCTI IIUX MOKA3HUKIB B
SKOCTI MEPCIIEKTUBHUX MapKePiB NOPYIIEHb Y CUCTEMI FEMOCTA3Y.

OIIIHKA CTAHY MIKPO®JIOPU KUILIEYHUKA VY LI[YPIB [IPH
MOJIEJTFOBAHHI TOKCUYHOTI'O YPAKEHHS IIEYIHKU TA HOT'O
KOPEKIIIT

Boaogumup Hinenko, Oaexciit I'amincbknii, Inna Kiienina Okcana
Tarapuyk, Hatanis BimnapeBcbka
YV «Inemumym eacmpoenmeponoii HAMH Ykpainuy, [{uinpo, Ykpaina
alexejgalinskij@gmail.com

ASSESSMENT OF THE INTESTINAL MICROFLORA IN RATS UNDER MODELING
OF TOXIC LIVER INJURY AND ITS CORRECTION

Volodymyr Didenko, Oleksii Halinskyi, InnaKlenina Oksana Tatarchuk, Nataliia
Vishnarevska
State Institution “Institute of Gastroenterology of the National Academy of Medical Sciences of
Ukraine”, Dnipro, Ukraine

Microbiological analysis revealed reduced levels of Lactobacillus in 60% of group | rats,
alongside increased Candida spp. and conditionally pathogenic enterobacteria (CPE) from the
genus Klebsiella spp. Proteus spp. was present in 20% of group |. Dysbiosis was classified as
grade 3 in 60% and grade 2 in 20%. Group Il showed restored levels of Bifidobacterium spp.,
Lactobacillus spp., and Escherichia coli, with no Staphylococcus aureus or CPE detected.

Obrpynmyeannsa ma mema. J1arHOCTUKAa 1 JIKyBaHHS XPOHIYHMX JUQY3HUX
3aXBOPIOBAHb MEYIHKM TNPEJICTABIAE€ OJHY 3 HAWUOUIBII aKTyallbHUX MpoOJieM
cydacHoi rematoJiorii. @i0po3 MEYiHKU € BaXJIMBOIO MPOOJIIEMOIO JIsI OXOPOHU
3MI0pPOB's  4Yepe3 BUCOKY 3aXBOPIOBAHICTh Ta CMEPTHICTh, XapaKTepU3ye
MPOTPECYBaHHS XBOPOOM MPH XPOHIYHUX 3aMaIbHUX 3aXBOPIOBAHHSX 1 CIpHUSE
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45% cMepTHOCTI BiJl yCIX MPUYUH Y BChOMY CBITi. Mo/ie/IIOBaHHSI 3aXBOPIOBAHb
JIOAVWHM Ha TBapHHAX BIJITPa€ BAXJIMBY pOJIb y BUBYCHHI MAaTOMEXaHI3MIB.
OCKIJIbKM KHUIIEYHUK O€3MOCEepPEeIHbO MOB’S3aHUH 3 MEYIHKOI0 Yepe3 MOopTaIbHHMA
TPaKT, 3MIHH MIKPOQIOPH KHUIIEYHUKA MOXYTh CIPUYMHUTH 3aXBOPIOBAHHSA
neviHku. MeToro TOCHiPKeHHS OyJ0 OLIHUTH CTaH MIKPO(IOpH KHUIIEYHHKA Y
HIypiB IpY MOJIETIOBAaHHI TOKCHYHOTO YPa)KEHHS MIEUiHKH Ta HOTO KOPEKIIIi.
Memoou. Y nocnipkeHHi Opanu ydacth 35 mabopaTopHux mIypiB JiHii Bicrtap
(180-230 1) 3 Tterpaxmopmeran (CCly)-iHAyKOBaHUM YypakeHHSIM ICYIHKH.
TBapuHu yTpUMyBaJIMCS B CTaHAApPTHUX YMOBax 1 OTPUMYBAJM palliOH, IO
3abe3reuyBaB iX (iziosoriuni motrpedu. JIOCHiPKeHHS BIAMOBIIAIO CTUYHUM
HOpMaM, BcraHoBiIeHUM KonBeHuiero 3 Oloetnkn Pagu €spornu  (1997),
Hupextuoto €C 2010/63/EU Ta ykpalHCBKMM 3aKOHAM PO 3aXUCT TBAPUH
(3akon Ne 3447-1V, 2017).

MogemtoBanusi CCly-iHIyKOBaHOTO ypaXeHHS TIEUiHKH, 110 BKa3y€e Ha MMOYATKOBY
cTauito ¢Giopo3y, mpoBoawn nuIsxoM miamkipaux in’exnid CCly B onuBKoOBi# odtil
IpoTAroM 6 THXKHIB: Ha NIEPIIOMY €Tani—TpH 1H ekl Ha TwxIeHb (50% po3uuH,
4 mn/kr) mpotsiroM 1 TkHs, noTiM—Bidl Ha THxACHb (10% po3uun, 0,4 MIT/KT)
IpOTAroM 6 TUXKHIB.

lypiB posainunu Ha Tpu rpynu: ['pyna I—CCls, motim 30 qHIB Ha cTaHAapTHOMY
pamioHi 3 MetagokcuaoM (300 mr/kr/mo0y, n=5); I'pyma 1I—CCly, motim 30 nHiB 3
Xinak opre (3 mu/kr/no0y, N=7); koutposbHa rpyna—~CCl, 6e3 nikyBanus (n=8).
InTakTHa KOHTpOJIbHA Tpyna (N=15) yTpumyBanacs B aHAJIOTTYHUX yMOBaX.
Mikpo610JIOT1UHI TOCHIJKEHHS CKJIaay MIKpO(hIOpH TOBCTOI KHUIIKUA MPOBOIUIU
HUIXOM IOCIBY JECATUKPATHUX PO3BENIEHb KaJy Ha CEJIEKTHBHI CEpeAOBUILA IS
BUJIIJICHHSI aepoOHUX Ta aHaepoOHUX MikpoopraHizMmiB. EdexTuBHicTh Tepamii
OIIHIOBAJIM, TIOPIBHIOIOYH TTIMOMHY TUCO103y /10 1 MICHs JTIKyBaHHS, KJIACU(DIKYIOUH
Ha ey0i03 1 qucOakTepios (cTymeni 1-3).

CraTuCTUUHUNA aHami3 3MIUCHIOBAJIM 3a JOMOMOror rmakera Statistica 6.1.
HopmanwHicTs po3noainy mnepeipsuin 3a metonoM Illamipo-VYinka. Pesynbratu
ONMKCYBAJIM MEJIaHOIO Ta KBAPTWISMH, a JIJISl MOPIBHSAHHA KUIbKICHUX MOKa3HUKIB
BUKOpUCTOBYBalin TecT Kpyckana-Yomrica ta U-kputepii Manna-YiTHi,
BB)KAIOUHM CTATUCTUYHY 3HAUyHIicTh pu P<0,05.

Pezynomamu. Y pocnijpkeHHI MIKpoOioneHo3y ToOBCTOi Kumku mypiB 3 CCly-
IHIYKOBaHMM ypa)KeHHSAM TCUIHKK BHUSBIICHO 3HIDKCHHs BMicty Bifidobacterium
spp., Lactobacillus spp., Enterococcus spp. Ta Escherichia coli 3 HopmansHOO
(dbepMEeHTaTUBHOIO aKTHBHICTIO. TakoX 3a)iKCOBAHO MiABUIIEHHS KIIBKOCTI TprOiB
poay Candida spp., remomituunoi Escherichia coli Ta ymoBHO-maTOreHHHX
earepobaktepiii (YIIE) (Proteus spp.). Ilicms xopekiii CCls-iHaykoBanoro
ypakeHHs y mrypiB | rpymm cmocrtepiraniocsi 3HIWKEHHs JaktoOaktepin y 60%
TBapuH 1 nigsuineHHs Candida spp. y Bcix mypiB, Toai sk y 60% 11ypiB BUSBICHO
Klebsiella spp. JTumie y 20% I rpynu Buaineno Proteus spp. YV 60% mxypis I rpynu
JiarHocToBaHo nuc6io3 3 crymens, a y 20% — 2 crynens. Y mypiB Il rpynu
BITHOBHMBCS KiabKicHuH ckiman Bifidobacterium spp., Lactobacillus spp. Tta
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Escherichia coli 3 HopmanbHOIO (DepMEHTATHBHOIO AKTHUBHICTIO, MPH I[LOMY HE
BusBIsInCs Staphylococcus aureus Ta YIIE.

Bucnosxu. BctaHoBNEHO, 110 Y TBapHH, sIKI OTpUMyBaiu MeTabioTuk Xinak @opTte
micist Kopekiii CCls-1HIyKOBaHOTO ypa)KeHHS MEYiHKU BiIHOBIIOBANACS KIJIbKICTh
Bifidobacterium spp. ta Lactobacillus spp., KWIIKoBOI MajdWMYKkH 3 HOPMAaJILHOIO
(epMEHTaTUBHOIO aKTHBHICTIO, 10 CBIIYUTH MPO MO3UTUBHUIN BIUIUB MpeEnapary
Ha MIKpO(hIIOpY KUIICYHUKA EKCIIEPUMEHTAIBLHUX TIIYPiB.

PIKCAIIA KOHtl.).OPMAIIIi KAJIKC[4]APEHOBHUX CIIOJIYK
IMIACUJIIOC IX AHTU®IBPUHOJIITHYHUU E®EKT

Ouaena IOcoBa, /Imutpo Arimes, AuHa CenixoBa, Cepriii YepeHok
Inemumym 6ioximii im. O.B. [lannaodina HAH Ykpainu, Kuis, Ykpaina
Yusova07@gmail.com

FIXATION OF THE STRUCTURE OF CALIX[4JARENE COMPOUNDS ENHANCES
THEIR ANTIFIBRINOLYTIC EFFECT

Olena Yusova, Dmytro Ahishev, Anna Selikhova, Serhiy Cherenok
Palladin Institute of Biochemistry of the National Academy of Sciences of Ukraine, Kyiv,
Ukraine

Developing new approaches for suppressing hyperfibrinolysis is an important task for
biochemistry and biotechnology. Our research aimed to study the antifibrinolytic effect of
calix[4]arene molecules with fixed (cone) and free-rotation conformations. In vitro tests proved
the enhancement/increase of the antifibrinolytic effect of compounds with fixed conformation
(C-145F and C-936F) regardless of their non-fixed ,,parent compounds “ (C-145 and C-936).

I'emopariuauii CHHJIpPOM Ta TeMOpariyHi YCKJIAIHEHHS BIJHOCATHCA 0
KPUTUYHUX CTaHIB OpraHi3My, IO pPO3BUBAIOTHCS BHACIIJOK TilE€paKkTUBALi]
G10puHONMITUYHOT cUcTeMU. BOHM MpOSBISAIOTHCS HAIMIPHOK KpPOBOTEYEIO 3a
XIpypriuHoro BTpPY4YaHHs, TPaBM Ta 3a HU3KU MATOJIOTIYHHUX CTaHIB, TaKUX SIK
reModuIist, TPOMOOIIUTONIEH1S, IEHKO3H1, 3aXBOPIOBAHHS MIEYIHKU TOLIO.

OCHOBHUM  JiIOYUM  KOMIIOHEHTOM  (IOPUHOMITUYHOI  CHUCTEMH €
MPOTEONITHYHUIA €H3UM — IUIa3MiH. 3POCTaHHA BMICTY TIUIa3MiHy B KpOBI
MPU3BOJUTH /10 Ji3ucy (¢idpuny, ¢GiOpuHOreHy, (HakTOpiB 3rOpTaHHS KPOBI 1, SK
HACJIJIOK, — 0 PO3BUTKY BaKKMX KPOBOTEU.

Huni B VYkpaini He iCHye mpemnapariB MEIWYHOTO TPHU3HAYEHHS, IO
cneruivyHO 1HTIOYIOTh Ma3Mid. OJHUM 3 MEePCHEKTUBHUX HAMPSIMKIB PO3POOKH
BHUCOKOCIEUU(PIYHUX HUZBKOMOJIEKYJSIPHUX IHTIOITOPIB IUIa3MiHy MOXke OyTH
3aCTOCYBaHHS CyNPAMOJIEKYISPHUX CHHTETUYHUX CIIOTYK.

Jlo Takux CHOOJyK HajexaTh Kamikc[4]apeHu — cympaMoyIeKysiau, IO
CKJIAJal0ThCAd 3 YOTUPHOX APEHOBUX (PPArMeHTIB, CIOJYYEHHUX METHUICHOBUMHU
JaHKaMHM y 4alonoaiOHy CTPYKTYpy, 0 MOXE IpUMMaTH IeKiibKa KOH(pOpMaIii.
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HasiBHICTH  pI3HUX  CTPYKTYpPHMX KOMIIOHEHTIB OOYMOBIIIOE  MOJKJIUBICTD
porpamMyBaHHS BIACTUBOCTEH MOJICKYJIH.

VYHIKanpHOIO BJACTHUBICTIO Kallikc[4]apeHIB € 34aTHICTh yTBOPIOBATU
KOMIUIEKCH 3 TpOTeiHaMH, 3aBASKU I[bOMY MOMAYJIIOIOYM [0 EH3UMIB.
[TonepenHiMu JTOCTIIKEHHIMA HaM{ BCTaHOBJEHO, 10 Kajikc[4]apen C-145
(matpieBa cinb Kajikc[4]apeny metwmiieHOichochoHoOBOT KuCIOTH) 1HTIOYE JTi3HC
desAB ¢i6puny miazminom (K; 0,26 MmxM).

Meta. [ocmimxenns 3patHocTi Kainikc[4]apeHiB (C-145, C-936) ta ix
BIJIMOBITHUKIB 3 (pikcoBaHowo koHpopmaiiero (C-145F, C-936F) npurniuyBatu
T1ApOoJIi3 MoJiMepHOTro (h10pUHY TUIa3MIHOM.

Marepiaamn i meroam. Terpakic-mMetunieH-Oic-PpoHoB1 Kamikc[4]apenu C-
145, C-936 1 C-145F, C-936F Oyno cuHTe30BaHO Yy JEKUIbKa CTajaii, a came:
B3aEMOJIIEI0 TETpariapoKcUkaiikc[4]apeHiB 3 ypoTpomiHoM 3a peakiiieo Jladda,
NOJAJIBIIUM CUHTE30M TeTpakic-MeTuieH-01chochoHOBUX ecTepiB
Kaslikc[4 JapeHOBUX KUCIIOT 3a peakiiiero ApOy30Ba, 1 iX HACTYITHUM T1APOJI30M 13
OTpUMaHHAM HatpieBux cojeil. KoHdopmamiro ¢ikcyBaJii BBEIECHHSM JIBOX
QTKUTBHUX 3aJUIIKIB 32 «HIKHIM BiHIEM» — (QEHOJIbHUM (GparMeHTOM
kanikc[4]apeny. Metomom 3P, H SIMP cnekrpockomii Oyna0o [0BEIEHO, IO
MOJIEKYJIM 3HAXOAWJIMCA B KOH(opMmalii «koHyc». I[lma3miHOreH oaepkyBajiu 3
JIOHOPCBHKOI IJIa3MH KpOB1 MeTOJ0M adiHHOI XpomaTtorpadii Ha Ji3uH-cedaposi,
Ia3MiH — [UISIXOM AaKTUBAIlll IJIa3MIHOTEHY 3 BHKOPHUCTAHHSIM YpOKiHA3a-
cedapo3u, (iOpuHOreH — MeToa0M (PAKIIHHOTO BHUCOIIOBAHHS CYJIb(haToM
HaTpito, desAB ¢10puH — akTuBaiero GiOpuHOreHy TPOMOIHOM 3a MPUCYTHOCTI 71-
XJIOPMEPKYp1OeH30aTy HATPIO Ta £-aMIHOKAIIPOHOBOT KUCIOTH. D1OPUHOITHYHY
aKTUBHICTh JOCIIKYBaIU METOJIOM TypOimumeTpii. B poboTi BUKOpHCTOBYBaAIH
CTATUCTUYHI METOJIM aHAITI3Y.

Pesyabtaru. Ilokazano, mo 3a konuentpauii 2,5 MmkM C-145 y n0BuIbHIM
KOH(opMmalii 3HIKy€e IBUAKICT J1i3Ucy desAB ¢idpuny mnazminom Ha 50 %, a 3a
koHneHTpaiii 10 MkM — moBHICTIO 3ynuHs€ TiAponi3 3ryctky. C-145F 3
(bikcoBaHOIO KOH(pOpMaLI€0 1HT10Ye T1Apoi3 piOpUHOBOrO 3rycTKy Ha 95 % Bxke
3a KOHUEHTpamii 2,5 MKM 1 MOBHICTIO 3YNUHSIIOYM TiAPOI3 3a KOHUEHTparii 5
MKM. Pa3om 3 M, C-936 y n0BUIbHIN KOH(pOpMAIIii 3MIHIOE IBUAKICTD TIPOJIZY
¢16puHOBOrO 3rycTKy npubnuzHo Ha 10 %, Toal sk MOro BIAMOBIAHMK 3
¢bikcoBanoro koHdpopmaiier (C-936F) — Ha 45 1 55 % npu koHueHTparii 2,5 1 5
MKM BianoBigHO. TakuM YMHOM, BCTAaHOBJIEHO, IO (DiKcaIlisi CTPYKTYpPU MOJIEKYJT
KaJlikc[4]apeHiB moCWIItoe iXHii aHTU()IOPUHOMTHYHUN e(DEKT.

BucnoBok.  MOXIIHUBICTh TIOCHJICHHS aHTU(PIOPUHOTITHYHOTO €(PeKTy
KaJikc[4]apeniB 3a qonoMoror (dikcarlii KoHGopMaIlii yari J03BOISE PO3TISIATH
iX SIK TIEPCTIEKTUBHI CTOIYKHU JUISl PO3POOKH CENEKTUBHUX aHTH(IOPUHOIITHIHIX
npernapariB HOBOTO TTOKOJIIHHS.
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MEPIOIMYHA JISITbHICTB TACTPOAYOJAEHAJIBLHOT 30HU TA
3AXHUCHI KOMIIOHEHTHU CJU30BOI OBOJOHKH LIJIYHKA MPU
MO/JIEJTIOBAHHI JEINPECIi ¥ LIIYPIB

I'puropiit Kanauno6a, Osiena XomeHko
Jninpoescwvkuti nayionanvrul yHieepcumem imeni Onecs I onuapa,
Jninpo, Ykpaina
moragar666@gmail.com

PERIODIC ACTIVITY OF GASTRODUODENAL ZONE AND PROTECTIVE
COMPONENTS OF GASTRIC MUCOSA IN MODELING DEPRESSION IN RATS

Hryhorii Kandyba, Olena Khomenko
Oles Honchar Dnipro National University, Dnipro, Ukraine

The research provides an analysis of periodic activity of the gastroduodenal zone and the state of
protective components of the gastric mucosa in modeling depression in rats. The study aims to
understand the physiological and biochemical changes in the digestive system under depressive
conditions, determine risks, and potentially predict gastrointestinal disorders associated with
depression.

VY nonepenHi pokH KIHIIMCTaMU Ta HAYKOBLISIMHM BHSIBJIEHO, 1110 JICTIPECHUBHI
CTaHM HETATUBHO BIUIMBAIOTh HAa (YHKI[IOHYBAaHHS PI3HUX CHUCTEM OpraHi3My,
30KpeMa I[UTyHKOBO-KHIIKOBOIO TPAaKTy. 3a OCTaHHIMHM JaHUMH, MOLIMPEHICTh
Jenpecii Ta MOB'A3aHUX 3 HEIO PO3Ja/AIB TPaBIEHHS 3pOCTa€, IO MIJKPECIIIOE
BAKJIMBICTh BHMBUYEHHS MEXaHI3MIB iX B3a€MO3B'A3Ky. B naHuii MOMEHT uepe3
BHUCOKY KOMOPO1/IHICTh JIETIPECIi Ta raCTPOCHTEPOJIOTTYHUX 3aXBOPIOBaHb BAXKIMBO
3HAXOJAWTH HOBI, OUTbII JIOCKOHAJl 3HAHHS, PO3YMIHHSA Ta METOAU JIIKYBaHHS
3apagu epeKTUBHOI MPOQPITAKTUKH 3J0POB'SE BCbOIO HACEIEHHS.

Meroro  gocimikeHHs ~— OyB aHami3 NepioIMyHOi  JAiSUIbHOCTI
racTpoOAyOACHAIbHOI 30HU, CTaHy 3aXMCHUX KOMIIOHEHTIB CIIU30BOi OOOJIOHKH
IUTYHKAa TP MOJENIOBaHHI JeNnpecii y UIypiB, BU3HAYEHHS PU3HUKIB Ta MOXJIMBE
IIPOTHO3YBAaHHS 3aXBOPIOBAHb.

3'sicoBaHoO, IO TIPU MOJEIIIOBAHHI JeNpecii y mypiB BiOYBarOThCS 3HAYHI
3MIHM B TEPIOAWYHIM MisUTBHOCTI TacTpoayoJieHaIbHOi 30HU. Crocrepiraioch
3HIDKEHHSI MOTOPHOTO 1HJAEKCY NUTyHKa Ha 16%, ABaHAAIMTUNANOI KUIIKWA - Ha
43%. BinOyBanock mopyieHHs (a3HOTO MaJIFOHKY MIOEJNIEKTPUYHOT aKTUBHOCTI,
[0 CBIJYUTH MPO TUCPETYIIAII0 MOTOPHOI (yHKIIT TpaBHOTO TpakTy. BusiBieHo
30uTbieHHs TBK-akTUBHUX MPOAYKTIB y 2 pa3u, M0 BKa3ye Ha 1HTEHCU(IKALIIIO
MPOLIECIB NIEPEKUCHOTO OKUCHEHHs mimiaiB. IIpy He3MiHHOMY 3arajbHOMY piBHI
[JIIKOMPOTEIHIB CIW3Y BHSBICHO 3MEHIICHHS BMICTY ¢Gyko3n Ha 30% Ta
rekcozamiHiB Ha 24%, 10 CBIAYUTH MPO TOPYUIEHHS CHUHTE3Y IOBHOIIHHUX
3aXMCHUX KOMIIOHEHTIB CIIM30BOi O0OJIOHKU HUTYHKA.
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Otrxe, crnocrepiraloThes  3Ha4HI  (Pi31070T0-010XIMIYHI ~ 3MIHH Y
(GyHKIIIOHYBaHHI TacTPOyOJACHATBLHOI 30HU NPU MOJETIOBAaHHI Aenpecii y HIypiB.
Ile BKirOYae OCOOTUBOCTI PETryJiAllli MOTOPUKH, METaOOMIuHI 3MIHU 1 peakiii Ha
ctpecoBi  Qaktopu. TeopeTWuHi  TOJOXKEHHS, BHBEIEHI 3  aHali3y,
OOTPYHTOBYIOTHCSI E€KCIIEPUMEHTATLHUMH JaHWMH, IO MATBEPKYIOTh BIUIUB
JENIPECUBHOTO CTaHy Ha MaTtodi3ioioril0 [IUTYHKOBO-KUIIKOBOTO  TPAaKTy.
InenTn(ikoBaHO YHIKaJbHI 3MIHH B MEPIOAWYHIN MISTIBHOCTI Ta 3aXUCHHUX
MEXaHi3Max CJIM30BOi OOOJIOHKH, IO HAroJjoIlye Ha HEOOXiTHOCTI BpaxXyBaHHS
MICUXOEMOIIIMHOTO CTaHy IIPpM JIarHOCTHII, JIIKyBaHHI Ta MpOQUIaKTHIl
racTPOCHTEPOJIOTIYHUX 3aXBOPIOBaHb. AHali3 JT03BOJISIE TIPOTHO3YBAaTH PO3BUTOK
MOPYIIEHb IIITYHKOBO-KUIIIKOBOTO TPaKTy Ha TJi JeNpecHMBHHX CTaHiB. Lle
BOXKJIMBO JUIS ONTHUMI3AIlll KJIIHIYHOI MPaKTHKWA Ta MiABUILECHHS €(EeKTUBHOCTI
3aXOJIB IIOJO0 3amoOiraHHs, JiKyBaHHsA Ta pealumiTarmii KOMOPOIAHMX CTaHIB
nenpecii Ta 3aXBOPIOBaHb TPABHOI CUCTEMH.

HOBITHI HIAXO/AU B JIAT'HOCTHIII PI3BHUX 3AXBOPIOBAHbD
JIOJUHHU 3A TOMNOMOI'OI0 IMYHHUX PEAKIIIHA

Bitaaina /lemmeBcbka, Oisiena Ckopuk
/ninposcovkuti nayionanvuuu yHieepcumem imeni Onecs I'onuapa, /ninpo,
Ykpaina
demmshevska@gmail.com

NOVEL APPROACHES IN DIAGNOSING OF VARIOUS HUMAN DISEASES
THROUGH IMMUNE REACTIONS

Vitalina Demshevska, Olena Skoryk
Oles Honchar Dnipro National University, Dnipro, Ukraine

Immunoassays are successfully used for the diagnosis and monitoring of conditions such as
immunodeficiencies, infections, and oncological diseases. The contribution of advanced
immunoassay methods to the development of medical and biological sciences includes
expanding knowledge of the molecular mechanisms of diseases, transitioning from standard
diagnostic methods to personalized approaches that consider the genetic characteristics of the
patient.

AKTyaJlbHICTh BUBUEHHS HOBITHIX METOJIB IMyHO/J1arHOCTUKU 3aXBOPIOBAaHb
JOJEH € HaA3BUYAaWHO BHUCOKOKO 3 KIIbKOX npuuuH. [lo-mepiue, cydacHa
MEJIUIMHA CTUKAETbCS 3 MOCTIHHO 3POCTAIOUMMM BUKIMKAMH, TOB'SI3aHUMH 3
HOBUMHU Ta MYTYIOUMMH IaTOreHaMH, TaKUMHU SK BipycH, OakTepii Ta 1HIII
iHdexkuiiHl arentu. Emigemii tTa mangemii, 30kpema COVID-19, aeMoHCTpyrOTH
HEOOXITHICTh IIBUIKOTO Ta TOYHOTO BHSBJICHHS 30YyIHUKIB s €(EKTHBHOTO
KOHTPOJIFO 1XHBOT'O NMOUIMPEHHSI T4 BYACHOTO HAJaHHSA MeAW4YHOI nonomoru. Ilo-
JpyTe, 3pocTae moTpeda y CBOEYACHIM JIarHOCTHUIl Ta MOHITOPUHTY 3aXBOPIOBAHb,
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0COOJIMBO B OHKOJIOTII, IPU IMyHOAE(PIIUTHUX CTaHAX Ta AyTOIMYHHHMX XBOpOOax.
HoBiTHI MeTOaM I1MYHOAIarHOCTHKHM JO3BOJISIIOTH BHUABIATH OlOMapKepH IHX
3aXBOPIOBaHb Ha pPAHHIX CTaisfAX, IO 3HAYHO MIJABHUIIY€ IIAHCH Ha YCIIIIHE
JIKyBaHHS.

Meta poOOTH: TOrIMOJIEHHS, CHCTeMaTh3alis Ta 3aKpIIUIEHHS 3HaHb
BIJIIOBIJTHO /10 0OpaHoi ramxy3l — MPakTHYHOI IMYHOJIOT1i, aHajl3 Ta MOPIBHSAHHSA
METO/I1B JIIarHOCTHKY 3aXBOPIOBAaHb HA OCHOBI IMyHHUX PEakLiid, MPOBECTU aHAIII3
CYy4aCHOTO CTaHy JOCHIPKE€Hb IOJO0 IMYHOJIarHOCTHKH, a TAaKOXX BU3HAYCHHS
MOXJIMBOCTEN BUKOPUCTAHHS MaTepiaiaiB poOOTH B HAYIIl Ta MPAKTHIIL.

Metoau  jgocnipkeHb:  IMyHO(pepMeHTHUN  aHam3, (epMeHTaTUBHUI
IMyHOaHaJi3,  paJiOIMyHHMH  aHaji3, i1MyHoXxpomarorpadiuyHuii  aHais,
IMYHOIIPEIUITITALIS T OJIOTHHT.

Sk oauH 13 HAMOUIBII BXXMBAHHUX METOJIB IMyHYaHaTI3y MOXXHA BUILIUTH
imyHO(epmeHTHHIA aHami3. KpiM imyHO(epMeHTHOTO aHamizy, Cy4acHa MEIUIIMHA
AKTUBHO BUKOPHCTOBYE IMYHOOJIOTMHT Ta IMYyHOIPEIHUIITAIIIO JJI 1arHOCTUKHU
ayTOIMYHHHUX 3aXBOPIOBaHb. IMyHOOJOTHHT € METOJOM, IO JO03BOJSE BU3HAYATH
cnenudiyHl aHTUTUIA [0 TIE€BHUX OUIKIB, PO3JAUJIEHUX 3a JIONMOMOIOI0
enexktpodopesy. IMyHompenumitaiisi, B CBOIO YEpry, BHUKOPUCTOBYETHCS JIJIsi
BUSIBIICHHS LUPKYJIOIOYUX IMyHHUX KOMIUIEKCIB Yy KpOBI TAIIE€HTIB 3
ayTOIMyHHHMH 3aXBOPIOBAaHHSIMH, IO JOIOMAara€ BCTAHOBUTH JlarHo3 Ta
MOHITOPUTH aKTHUBHICTh 3aXBOPIOBAHHS.

[{ikaBoto € TeHEHIli€s PO3BUTKY NOPTATUBHUX 1 KOMIIAKTHUX J1arHOCTUYHUX
IPUCTPOIB, SIKI MOYKHAa BUKOPHCTOBYBaTH O€3MOCEpEeIHBbO HA MICI MPOBEICHHS
MeauuHuX nponenyp. Lle 3HauHO pPO3LIMPIOE MOMIMBOCTI Ui JIIarHOCTUKU Y
MOJIbOBUX YMOBax, Ji€ JOCTYH JO TpPaJulIMHUX JabopaTopiii oOMexeHud ado
BiJICyTHIH. PO3BUTOK MYJBTUIIEKCHUX JIarHOCTUYHUX TUIATGOPM TAKOXK CIPHUSIE
mporpecy y Taily3l TepCOHATI30BaHOI MEIULMHHU. 3aBIASKH  MOMKJIMBOCTI
OJIHOYACHOTO BHUSBJICHHS BEJMKOi KUIBKOCTI OlOMapKepiB, JiKapl MOXYTb
OTPUMYBATH AeTalbHy 1H(OpMAIIiI0 PO TEHETUYHI, MOJIEKYJISIPHI Ta METa0OI14H1
0COOJIMBOCTI KOXKHOTO marjieHTa. Hallo11b11 mepCrneKTUBHOIO € 1]1e1 BUKOPUCTAHHS
CMapTQOHIB JUIsl IMyHOIIarHOCTUKHU. Pi3HI IMyHOTECTH Ha OCHOBI cMapT(OHIB Ta
BOY/I0BaHMI 3UMTyBad Ha 0a31 cMapT@oHa AJig OIYHOrO MOTOKY IMyHOAHAJ3 BKe
OyJii po3po0JIeHI MPOTATOM OCTaHIX POKIB.

BHecok HOBITHIX METOMIIB IMYHOAQHali3y Yy PpO3BUTOK MEIUYHUX Ta
O10JIOTIYHUX HAyK TOJISITa€ y PO3IMIMPEHHI 3HAHb MPO MOJEKYJSIPHI MEXaHI3MH
3aXBOPIOBAaHb; TMEPEXOJll BiJl CTAaHJAAPTHUX CMOCOOIB MIarHOCTYBaHHS 10
IHIUBIIyali30BaHUX METOJUK, 3 YpaxXyBaHHSIM T'E€HETUYHUX OCOOIUBOCTEN
NaIi€HTa; 3HWKEHH] PU3HKIB IIOMIJIOK Ta HEAOJIKIB TPATUIIIMHIX METOIIB.

BucnoBku. Hapasi iMyHOMETOIM yCTIIIHO 3aCTOCOBYIOTH JIJIsl AIarHOCTUKH Ta
MOHITOPUHTY IMYHOAC(DIUUTHUX CTaHIB, BUSBICHHS THUIlY TiNEPUYYyTIMUBOCTI,
3aXBOPIOBAaHb, SIKI MOXYTh OyTu crnpuuuHeHi iH@ekuiero (COVID-19, BIJI,
TyOepKynp03, renatut B 1 C Ta 1H.), OHKOJIOTI4YHI XBOpPOOW; JJisi BU3HAYCHHS
TOPMOHIB, JIIKAPCHKHUX MPEnapatiB Ta IHIIUX KIITHIYHUX MAPKEPIB.
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[IpoBiBImIM aHami3 MepeBar Ta HEMOJIKIB PI3HUX METOJIB JJIarHOCTHUKH,
BHU3HAUEHO, 110 OUIbII YyTIMBUMH Ta crneuddiunumu € ceHaBiu-1PA,
pamioiMmyHHHIA aHami3 Ta OmoTuHT (1Mo 98-99%). Ilpore, B KIiHIYHIA TPaKTHUIl
9acTO KOMOIHYIOTh JIEK1IbKa METO/IIB.

HesBakaroun Ha MIMPOKI A1arHOCTUYHI MOXKIJIMBOCTI JaOopaTopiii B HaIIii
KpaiHi, yKpaiHCBKUM JabopaTopisiM CHiJ PO3IMIMPHUTH CHEKTP aHai3iB,
BKJIIOUYMBINKM OUIBIN JETadbHI TECTH: JOCHIDKCHHS LMTOKIHIB, aBTO aHTHTILI,
(GyYHKIIIOHAIBHOT aKTUBHOCTI IMyHHMX KIiTHH, HLA-TUIyBaHHS, MOHITOPHUHT
PIBHS  peryiaTopHux T-KITHH, poO3MMUpeHHs QeHoTumizamii iMdQOIuUTIB,
BU3HAUYCHHsI PiBHSA OLIKIB rocTpoi (pa3u, aHasi3 MikpoOioMy Ta iH.

MOHITOPHHI' HOINUPEHHA CUOLIICY Y TOHOPIB KPOBI TA It
KOMIIAHEHTIB Y KIPOBOI'PAJICBKIN OBJIACTI TA M.
KPOIIUBHUILIbKUH

AJjgina Mamwra, I'aanna YmakoBa
JHinpoecvkuti nayionanvnuu yuieepcumem imeni Onecs [ onuapa,
/ninpo, Ykpaina
maliuha_alin@365.dnu.edu.ua

MONITORING THE SPREAD OF SYPHILIS AMONG BLOOD DONORS AND ITS
COMPONENTS IN THE KIROVOGRAD REGION AND M. KROPYVNYTSKY

Alina Malyuga, Galyna Ushakova
Oles Honchar Dnipro National University, Dnipro, Ukraine

The research provides an analysis of information, the provision of theoretical
propositions that will help to understand methodological approaches to the examination of
donated blood and components for syphilis by enzyme-linked immunosorbent assay (ELISA)
and immunochemiluminescent analysis (ICLA), a comparison of methods of examining donated
blood for syphilis by ELISA and ICLA.

3aKOHOJIAaBCTBO BH3HAYa€ MPABOBI Ta OpraHizaiiiHi 3acaau Jep>KaBHOI
MOJIITUKU IIOJ0 OpraHizaiii 3aroTiBii, TECTyBaHHs, 30epiraHHs, pO3MOALLY,
BU3HAYAE CTAHJIAPTH OE3IMEKH Ta SKOCTI JOHOPCHKOI KPOB1 Ta KOMIIOHEHTIB KPOBI 3
METOI0 3a0e3MeueHHs PIBHOTO JIOCTYNy HAceJlIeHHS YKpaiHu A0 SKICHHX 1
0e3MeYHUX KOMIIOHEHTIB JOHOPCHKOI KpOBI B HEOOXITHIN KIUIBKOCTI, OpraHizaiii
00Iry KpoBl Ta KOMIIOHEHTIB KpOBi, 3a0e3reueHHss 0e3MeKu Ta 370pOB’sl IOHOPIB
KpPOBI Ta KOMITOHEHTIB KPOBI, 3aXUCTy IXHIX IPaB Ta 3aKOHHUX 1HTEPECIB, MPO IIC
roBopuThcsi B HOBOMY 3akoHi Ykpainu Ne 931-IX «IIpo Oe3meky Ta £KICTb
JIOHOPCBKOI KpOB1 Ta KOMIIOHEHTIB KpOB1», HpuitHATUN BepxoBHoio Panoro
VYkpainu, sikuit BBeaeHo B Aito 25.01.2021 poky.

Jlist  3amoOiraHHs TMONIMPEHHIO 1HQEKUIHHUX 3aXBOPIOBaHb BHACIHIIOK
BUKOPUCTAHHSA KPOBI Ta KOMIIOHEHTIB KPOBI B JIIKYBaJIbHUX ILUISIX BaXKJIUBUM €
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JOCITIDKEHHST KpOBI Ha OakTepialibHi 1H(EKIIi, cepen AKux € cudiiic, HaluOUIbII
TOYHUMH Ta BepU(IKOBAHUMHU METOTUKAMHU.

Jis  glarHOCTHKM — XBOpoOM — cu(imicy  HEOOXITHO  3aCTOCOBYBAaTH
MYJIbTUAUCUMILTIHAPHAN TIAX1]] 3 BUKOPUCTAHHIM PI3HUX JTaOOPaTOPHUX METOMIB
ooctexxeHHa.  CmekTp  MeToniB  J1a00OpaTopHOI  TIarHOCTHUKU  cudiiicy
OararoruranoBuii. B 3B’SI3Ky 3 OCOONHMBOCTSIMH KIIIHIYHOTO Tepediry cudiiicy,
CKJIQJHOI0 IMYHOJIOTIYHOI0 TepeOyJI0BOI0 B OpPraHi3Mi XBOPOTO aKTyaJIbHOI €
KOMILJIEKCHICTh ~ JIIarHOCTUKH, 1[0 TMepeadayae OAHOYACHE BUKOPUCTAHHS
JEKIIBKOX METO/IIB.

Jls maGopaTopHOi M1IarHOCTUKU CU(DIITICY 3aCTOCOBYIOTHCS IPSAMI 1 HENPAMI
Meroau. [IpsiMmi MeTOaM M1arHOCTUKU BUSBISIOTH CaMOro 30yJaHHMKa abo #oro
IreHEeTUYHUN Marepiaj, a Hemnpsami Metoau — aHtuTina (AT) mo 30yaHuKa
Treponema pallidum.

Hempsimi  (ceposoriuydi) MeETOAW  JIaTHOCTHKH, PEKOMEHIIOBaHI IS
JOCIIIJIPKEHHSI CUPOBATKM KPOBI Ta COIMHOMO3KOBOI piMHHU. B cBOIO Yepry BOHU
MpeCTaBIICHI IBOMa IpyNaMu; HETPETIOHEMH1 TECTU Ta TPEIIOHEMHI TECTH.

TpenoHeMH1 TeCcTM — BHUKOpPUCTOBYIOTh crneuudiuni Al Treponema
pallidum 00OB’SI3KOB1 JI1 BCTAHOBJIEHHS AlarHo3y cuduiicy. BoHu sBIsOTHCA
crenupiyHUMH Ta YyTIUBUMU, aje OUIbII CKJIaJHUMHU B MOCTAHOBII Ta KOIITOBHI
B BukopucrtanHi. Jlo Ttpenonemuux TtectiB (TT) BimHocate IDA — wmerton
iMyHOepMeHTHOro aHamizy, abo ELISA Tta ii pi3HOBUIM /i1 BUSIBICHHS
iMmyHOTI00Yy 1iHIB 10 okpemux AI' Treponema pallidum: I®A IgM+IgG cymapni,
[DA IgM, IDA IgG ta IXJIA — MeTOo1 IMyHOXEMOJFOMIHICIEHIIIi B OCHOBI SIKOT O
JICKUTH IMyHOJIOTIYHA PEAKI[isl aHTUTEHIB 3 aHTUTLIAMH.

ImynodepmenTnuit  anamiz (I®A) — wne wmeron nabopaTopHOi
JM1arHOCTHKHU, 3aCHOBAHUN Ha peakilii «aHTHUT'C€H-aHTHUTII0», SKUH J103BOJISIE
BUSIBUTH PEYOBMHU OLIKOBOI MPHUPOAU, B TOMY 4YHCIl (EpMEHTH, BIPYCH,
dparmeHTn OakTepiil 1 1HIII KOMIOHEHTH O10JOTIYHMX piavH. BuzHaueHHs
antutil knaciB IgG ta IgM no 30ymnuka cudinicy Treponema pallidum 'y
CUpPOBATIl KPOBI JIOJUHU METOJAOM IMYHO(DEPMEHTHOTO aHaji3y € HalOLIbII
NOIIUPEHUM  Ta  IHQPOPMATUBHUM  CHOCOOOM  BHSBJICHHS  IPHUXOBAHOI
oezcumnrTomMHoi 1HGekmii. g glarHoCTHKM  cU(UIICY BUKOPUCTOBYETHCS
imyHopepmentHa Tect-cuctema DIA-1gG-IgM-Trep. UyTnuBicTe MeTOAy mpHU
nepBuHHOMY cudutici — 98 - 100%, BTOpUHHOMY, paHHROMY IPHXOBAHOMY Ta
nizabomy — 100%, cnerudiunicts — 100%.

binbm mporpecuBuuit meron IXJIA mae 0coOIMBO BHCOKY YYTIUBICTH 1
crenudigHICTh, WOT0 3aCTOCYBaHHS MOJKIIHMBO HE JHINE 10 J0Ope BHBUYCHUX
CUCTEM, JI¢ € OYMIIEHI AHTUTCHH 1 BUCOKocmenudiuni antuTina. OO0nacTh
3aCTOCYBAaHHS IBOTO METOAY IIMpOKa. B OCHOBI IMyHOXEMUIIOMIHECLIEHTHOTO
(IXJIA) wmetomy ne€XUTh IMYHOJOTIYHA peEakilisi aHTUTEHIB 3 aHTUTIJIaMHU.
YyTauBicTh 1 celU(PIYHICTh JAHOTO METOJYy AYy>KE€ BHUCOKAa 1 CTAHOBUTH TOHA]
98%. JloBeneno, mo w™eton IXJIA € omuum 3 HaAWOUIBII YYTIUMBUX TIPHU
niarHoctuil cudinicy. CBoro wacy €Bponeichkuii KoMmiTeT 1Mo O0poTh0dl 3
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1H(DEeKIsIMU, 10 MEePeIaloThCs CTAaTEBUM IIJISXOM, IPOBIB MOPIBHSAIBHUN aHali3
METO/IIB JTaOOpaTOpHOi JMiarHOCTUKU cudimicy 1 meron BusiBUB 98% xBopux. Y
pesynbrati came IXJIA — meron OyB peKOMEHIOBaHMH 10 BUKOPHUCTAHHS IS
CKPUHIHTOBOTO 0OCTEXEHHS Ha cuiic.

VY KipoBorpaacekiit o6nacti, mpotsirom 2019 - 2021 pokis, gisiia cucrema
palioHaJIbHOTO0 BUKOPUCTAaHHS JOHOPIB Ta KEPOBAHOI'O JOHOPCTBA, METOIO SIKO1
Oyn0 TrapaHTyBaHHA O€3MEKH JOHOPCHKOI KpOBI Ta KOMIIOHEHTIB, YTPHUMAaHHS
JIOCTATHBOTO PIBHSA X 3amaciB. PO3BUTOK TEXHOJIOT1M CKPUHIHTY 1H(EKIIIT cudimicy
B 00JacHOMYy IIEHTpl CIYyXOM KpOB1 JIO3BOJIMB IMJABUIIUTH OE3MEYHICTH
BUTOTOBJICHUX KOMIIOHEHTIB KpOB1 Ta MIHIMI3yBaTh Opak JOHOPCHKOI KpOBi 3
NPUYUH BUSBJIEHHS OJ1701 CHipoXeTH. byno BH3HAUY€HO OWHAMIKY 3a0pakoBaHOi
JOHOPCHKOI KPOBI 3 MpUYHMH BUsABIACHHS Treponema pallidum B miTpax, Bif yciei
3a0pakoBaHOi KpPOBI Ta KOMIIOHEHTIB TMoOpiBHsSHO MDK 2019 - 2021 pokamu:
KOHCEPBOBAHO1 JOHOPCHKOT KpoBi - 2,4% y 2019 pomi i 0,6% y 2021porii, mo Ha
1,8% MeH1e, eputpountapHoi macu - 9,5% y 2019 poui 1 8,9% y 2021 poui, 1mo
Ha 0,6% wmenme, mnasmu kposi - 11,25% y 2019 pomi 1 10,7% y 2021 pomui, 110
0,55% menie.

OTxe, 3a OTpUMaHUMHU JAHUMH MOXXHa CTBEp/UKyBaTH, M0 poboTa
00JaCHOr0 UEHTPY CIy>XKOM KpOBI Ma€ IMO3UTHUBHY JIMHAMIKY 33 pPaxyHOK
MPOBEJICHHS J1a00OPAaTOPHUX JIarHOCTUK HA OCHOBI IMyHO(PEpPMEHTHOTO aHai3y
(I®A) Ta imyHoxemuttoMiHecieHTHOTO aHami3y (IXJIA).

[TopiBHIOIOYM 3aCTOCOBaHI METOJM TECTYBaHHS JOHOPCHKOiI KpOBI Ha
iHpekilo cudimicy TOKazalo 3HAYHY TepeBary BUKOPUCTaHHS METOAY
IMyHOXEMUTIOMIHICIIEHTHOTO aHamnizy mnopiBHsHO 3 [DA. IXJIA mertonuka Mae
OUTBIIMKA  BIZCOTOK MIATBEP/KEHUX TO3UTUBHHUX pE3yJbTaTiB, Ta MEHIIE
xubHonosutuBHuX. IlepeBara mMeroauku IXJIA monsrae B Tomy, mo Ha Hel
BIJIMBA€ MEHIIA KUIbKICTh YMHHHKIB B MPEAHATITUYHOMY €Tamli, 3aBISKH YOMY
BUSIBJISIETHCSI MEHILIE XMOHOMIO3UTUBHUX pe3yJibTatiB. [IpoanHanizyBaBM KUIbKICTh
MOBEJICHUX JOCHIIKEHb Ta KUIBKICTh 3pa3KiB, B KUX OyJI0 BU3HAYEHO MO3UTHUBHI
pe3yNbTaT! MpU MEPIIOMY Ta TMOBTOPHOMY TECTyBAaHHSX BCTAHOBJICHO IepeBara
merony IXJIA mopiBasHo 3 IDPA. HaiiOinbinl BiAMIHHOCTI BHU3HAYEHO MiJ Yac
TECTYBaHHS 3pa3KiB 0 MapKepiB iHPEKIIHHUX areHTiB 1o Treponema pallidum.
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MEMBPAHHUIA NOTEHIIAJI I IPOT'PECYBAHHS PAKY

Ounena Ckopux
Jninposcovkuii nayionanvHut yHieepcumem imeni Onecs I'onuapa, /[ninpo,
Ykpaina
|_d_skorik@ukr.net

MEMBRANE POTENTIAL AND CANCER PROGRESS

Olena Skoryk
Oles Honchar Dnipro National University, Dnipro, Ukraine

Membrane potential is a key biophysical signal in unexcited cells that modulates important
cellular activities such as proliferation and differentiation. A correlation between proliferation
and membrane potential has been shown, and a significant depolarization of membranes during
malignant transformation of normal cells has been demonstrated. Also, membrane potential is
considered as an indirect factor that can affect cell migration.

MemOpanHHMiT MOTEHIIAT € KIIOYOBUM  O10(pI3MYHUM CHUTHAJIOM §
HE30Yy/DKEHUX KIIITUHAX, 0 MOJYJIIOE BAXJHUBY KIITUHHY AISUTBHICTH, TaKy SK
npomidepartisa Ta gudepeHiroBanasa. TakuM YMHOM, MHOKUHHICTh PI3HUX 10HHHUX
KAHAJIIB/TPAHCIIOPTEPIB, IO EKCIPECYIOThCS Ha PI3HUX KIITHHAX, TOYHO
HaJaIlITOBaHA JIJIsl PETYJIIOBAaHHS MEMOPAHHOTO MOTEHIliany . 3arajJbHoO BIJJOMO, 110
pPaKkoBl KIITUHM MAalTh YITKI OloeleKTpuyHi BiacTUBOCTI. [IpuMmiTHO, 110
enekTpo(di3ioNoriyHuii  aHami3 0araThbOX THUINIB PAKOBUX KIIITHH BUSBUB
JIENOJIIPU30BAaHUN MEMOpaHHUI TIOTEHIIAN , KUK crpuse mposideparlii KITHH.
loHH1 KaHAIW/TPAHCTIOPTEPH KOHTPOIIOIOTH 00’ €M 1 MITpallito KJIiTHH, a HOB1 JaH1
TaKOX CBiAYaTh TMPO Te, W0 PiBEeHb MEMOPAHHOTO TOTEHIlATy BiIirpae
(GyHKLIOHATIBHY POJIb Y Mirpalii pakoBux KimiTHH. KpiMm Toro, rinepnosispu3aris
HeoOx1aHa uIs qudepeHuianii ctoBOypoBUX KIITHH. Hampukiaza, sik ocTeoreHes,
TaK 1 aINTNIOTeHE3 YTPYAHECHI B ME3EHXIMaJIbHUX CTOBOYPOBUX KIIITHHAX JIIOJIUHU B
yMoOBax jenojspu3zanii. ToMy B KOHTEKCTI paKy AENOJspu3alisi MEMOPAHU MOKE
OyTH BaXXJIMBOIO JUISl MOSBM Ta MIATPUMKH PAKOBHX CTOBOYPOBUX KIITHH, IIO
OpPU3BOAUTh  J1I0  CTIMKOTO  pOCTY  NyXJWHU. Y  JOBIOCTPOKOBIM
NEPCHEKTUBI MEMOPAHHUN MOTEHIIad MOXe€ OyTH LIHHUM KIIHIYHHUM MapKepoM
JUTSI BUSIBIICHHS Iy XJIMHU 3 TTPOTHOCTUYHOIO IIHHICTIO 1 HABITh MOKE OyTH IITY4YHO
MOAM(IKOBAHUM JIJISl IPUTHIYEHHS POCTY MyXJIMHU Ta METacTa3yBaHHSI.

Mera poboTu 3a0€3neYnTH MUPOKE PO3YMIHHS MEMOPAHHOTO TMOTEHITIAMTY,
K OlOCJEKTPUYHOTO CUTHANy B PAKOBUX KIITUHAX IIJISXOM BHUBUEHHS KUIBKOX
KJTFOUOBUX THIIB I0HHUX KaHATIB, SIKI CIIPUSIOTH HOTO PEryIIOBAHHIO.

st BukoHaHHS poOOTH OyJ0 BUKOPHUCTAHO 010J1I0CEMaHTUYHUN METO],
PO3TJSIHYTO JIITEpaTypHl JKepela, JOCHIIKYETbCS MEMOpaHHUN MOTEHINan 3a
YMOB KaHIIepOTeHe3a.
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Teopis KoyHa, ska npomoHye 3arajibHy KOPEJAIil0 MDK Mpoidepariiero
Ta MEeMOpaHHUM TIOTEHIiaioM, Oyla MiATBEp/PKeHa KiTbKOMa TOMEepPeIHIMU
JOCITIJKEHHSAMH, SIKI TPOJAEMOHCTPYBAIM 3HAYHY JCHOJSIPU3AII0 MeMOpaH i
yac 3J0sKicHOI TpaHcdopmalii HopManbHUX KITHH. [Ipsmi in  vitro ta in
VIVO MOPIBHSAHHSA ~ PiBHIB MEMOpPAHHOTO  IMOTCHINATy MK~ HOPMaJbHUMH  Ta
pPaKkOBUMH KJIITHHAMH MOJIOYHOI  3aJl03W, TEMaToluTaMu Ta KIITHHAMUA
TeNaTONEIONIAPHOT KapIIMHOMH, HOPMAJIbHUMH Ta HEOIUIACTUYHUMHU KIIITHHAMU
KOpY HAQJIHUPKOBUX 3aJI03, HOPMaJIbHUMU eMOpioHaIbHUMHU (iOpobdiacTaMu Ta
bhi0pocapkoMoro, JOOPOSKICHUMH Ta PAKOBUMHU KIITHHAMHU IIKIPH, a TaAKOXK MIXK
HOPMAJIBHOIO Ta PaKOBOIO TKAHMHOIO SIEYHUKIB MOKA3aJId, 10 PAKOB1 KIITHHH, SIK
MpaBUJIO, OUIBIN JENOJSPH30BaHI, HIK iXHI HOpMasibHI aHamoru. Kpim ToTO,
BHYTPIIIHBOKIIITUHHUN piBeHb Na' MOMITHO BHIIMA y MyXJIMHAX IOPIBHSIHO 3
HEPAaKOBMMHM TKaHMHAMH, TOI SIK piBeHb K 3anuiaeTbest OiIbIl CTaO1TbHUM.

3aranom, K y BUCOKOMPOIiepaTUBHUX MyXJIHMHHUX, TaK 1 B HEMYXJIMHHUX
KIITUHAX BBAXAEThCS, M0 JCTONAPHU3AIIS CIY>KUTh CHUTHAJIOM, SKHH MOXE
iHimiroBaty Mito3 1 cuHte3 JIHK. Illtyuyna 3miHa MeMOpaHHOTO MOTEHIIATY
HUIIXOM  MOJYJISIIT MO3aKIITUHHOI 10HHOT KOHCTUTYIi abo 3acTOCyBaHHs
iariditopa Na /K *-AT®a3u: yabaina, BuSBWIA I[ikKaBi  pe3yJIbTATH:
rinepnossipu3aiiist KITuH 10 -45 MB novana iHayKyBaT 3yNUHKY MITO3Y, a TOALI
KJIITUH OyJI0O TOBHICTIO 3a0iiokoBaHo mipu -75 mB. KiituHHuil 1ukin Oyio
BIIHOBJICHO IIJITXOM JienoJispu3artiii kimTud g0 -10 mB.

Takum 4YMHOM, HAEMONSAPHU3AII0, SKAa YacTO 3YCTPIUYAETHCA B PAKOBHUX
KJIITUHAX, MOKHA PO3MVISIIATH SIK «HIATPUMYIOUUNA MpoiepaTUBHUN CUTHAID,
KU THCTPYKTY€ KIITUHU HMIBUIKO MPOCYBATUCS B KIIITUHHOMY ITHKJII.

MeracTasu BKJIIOYAIOTh BTpaTy ajre3ii B MEPBUHHOMY MICIIi, MOCHJICHHS
Mirparii Ta iHBa3ii, MUPKYJAIII0 Yepe3 CyAUHHY/IIM(paTHYHY CUCTEMHU Ta PICT
BTOPMHHUX MYXJIMH y BigfaseHux Micusx. Cepen pi3HUX €TariB METacTaTUYHOTrO
Kackaay J00pe BCTaHOBJEHO, IO MIrpaiisi KJIITHH >XOPCTKO KOHTPOJIIOETHCS
pyXoM 10HIB 1 BoAU. MeMOpaHHMII TOTEHLIaJ PO3IJIAIA€ThCA SK HENpsMUN
dakTop, KMl MOXE BIUIMBATH HA MITpalil0 KIITUH, OCHOBHOIO PETYJISATOPHOIO
POJLTIO SIKOi MOYKE OYyTH CTBOPEHHS €JIEKTPUYHOI pymIiinoi cumm ms Ca®*. Tlix gac
KINTUHHOI Mirpamii konuBaHHS KoHueHtpamii Ca?* crocTepiraroTbesi B MeXKax
MIKPOJIOMEHIB, TaK 110 MEPEXTIHHS Ca?" naitBumie B nameninonii. Lli konuBaHHA
BIJIIFPAIOTh TEBHY POJIb Y PETYJIOBaHHI CWJI TSATH, BU3HAUYCHHS HAMpPSMKY Ta
peopraHi3alliio IUTOCKEIIETY.

BucnoBku. BpaxoByrouwn, 1m0 KOJIMBaHHS MEMOPaHHOTO MOTEHINATY MOXKE
(GyHKIIOHATBHO  PETYJIIOBaTH MyXJWHOTE€HE3, Ju(epeHiiairo Ta CIPHUSTH
MPOTPECYBAHHIO pPaKy, BOHO MOXE€ CIY>KUTH TOTEHIIHHUM MapKepoM ISt
BUSIBJICHHS Ta JIIKYBaHHS MyXJIHHH 3 IPOTHOCTUYHOIO I[IHHICTIO.
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FUNCTIONAL INDICATORS OF KIDNEY FUNCTION IN RATS UNDER
CONDITIONS OF PROLONGED HYPERGLYCEMIA AND
INTRACEREBRAL HEMORRHAGE

Artem Semenko?, Yevhenii Murdasov?, Galyna Ushakova?, Volodymyr
Zhyliuk®
10les Honchar Dnipro National University, Dnipro, Ukraine; 2Université
Catholique de Louvain, Brussels, Belgium; *Dnipro State Medical University,
Dnipro, Ukraine

Background and aim. Prolonged hyperglycemia, a common feature of diabetes
mellitus, is associated with progressive renal dysfunction, particularly in the form
of diabetic nephropathy. Additionally, the occurrence of intracerebral hemorrhage
(ICH) in hyperglycemic conditions may exacerbate renal impairment due to
increased systemic stress. The aim of the study was to evaluate functional
indicators of kidney function, specifically serum urea and creatinine levels in rats
under prolonged hyperglycemia and ICH.

Methods. Study was performed on male Wistar rats (n=40), which were divided
randomly into 4 experimental groups (n=10 per group): control group,
hyperglycemia group (HG), intracerebral hemorrhage group (ICH), and combined
hyperglycemia and hemorrhage group (HG+ICH). Hyperglycemia was induced by
a single intraperitoneal injection of streptozotocin (STZ) in a dose of 50 mg/kg,
following an overnight fast. Blood glucose levels were monitored to confirm the
development of hyperglycemia. After four weeks of sustained hyperglycemia, ICH
were inducted in the ICH and HG+ICH groups by stereotactic injection of 50 pL of
autologous blood into the right striatum.

Blood samples were drawn on day 0, after STZ administration, and post-ICH at
regular intervals to evaluate renal function by measuring serum urea and creatinine
using an enzymatic colorimetric assay. Additionally, kidney tissue was collected
for histological analysis to assess structural damage, glomerular integrity, and
tubulointerstitial changes. Statistical analysis was performed using ANOVA, with
post hoc comparisons to evaluate differences between groups.

Results. Our study revealed significant changes in serum urea and creatinine levels
across the experimental groups. Rats in HG group showed a significant increase in
serum urea and creatinine levels compared to the control group. The urea levels in
the HG group reached 3.98 (+0.14) mmol/L, a notable increase from the control
group’s 3.63 (£0.31) mmol/L, (p <0.05), indicating early signs of renal
dysfunction. Similarly, creatinine levels in the HG group averaged 226.76 (£8.12)
umol/L, compared to 235.50 (+4.01) umol/L in the control group, showing a
downward trend but remaining within non-critical levels of impairment.

The ICH group showed different pattern, with urea levels slightly lower than the
control group at 3.45 (£0.25) mmol/L, and creatinine levels of 223.97 (+4.94)
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umol/L. Though these levels indicate some stress on renal function, they were not
statistically significant compared to the control group.

In the HG+ICH group, the most significant changes in renal function were
observed. Serum urea levels were recorded at 3.28 (+0.26) mmol/L, significantly
lower than in the HG group (p <0.05), suggesting a complex interaction between
hyperglycemia and ICH that leads to a reduction in urea. Creatinine levels in this
groups were also notably lower than in the control group, 220.74 (+£6.47) (p <0.01),
reflecting a more severe compromise in kidney function when both conditions
were present simultaneously.

Histopathological analysis supported these findings, revealing pronounced
glomerular and tubular damage in the HG+ICH group, with evidence of
glomerulosclerosis, tubular atrophy, and interstitial fibrosis. Inflammatory cells
infiltration was particularly evident, suggesting a heightened state of renal injury.
These structural changes were present, but to a lesser extent, in both HG and ICH
groups.

Conclusion. Prolonged hyperglycemia results in significant renal dysfunction, as
evidenced by elevated serum urea and creatinine levels. The co-occurrence of ICH
further exacerbates renal impairment, suggesting that the combined impact of these
conditions accelerates kidney damage. These findings underscore the importance
of monitoring renal function in diabetic patients, particularly those at risk of
cerebrovascular incidents such as ICH. Preventive measures and early
interventions targeting both hyperglycemia and cerebrovascular complications may
be critical in mitigating risk of severe renal injury.

OCOBJINBOCTI OBAPIAJIBHOI ®YHKIII 3A YMOB
EKCIHEPUMEHTAJIBHOI I'IEPLJIKEMII
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Irop Kapsaubkuiil, Tapac Biamkis?
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taras_blashkiv@yahoo.com

FEATURES OF OVARIAN FUNCTION
UNDER CONDITIONS OF EXPERIMENTAL HYPERGLYCEMIA

Olena Vynogradova-Anik?, Valentina Sribna?, Kateryna Tarasova?,
Ilhor Karvatskyi', Taras Blashkiv?
1 0.0.Bogomolets National Medical University, Kyiv, Ukraine
?Bogomoletz Institute of Physiology NAS of Ukraine, Kyiv, Ukraine

Under conditions of experimental hyperglycemia, there is a decrease in the number and quality
of oocytes, as well as a decrease in the number of living cumulus cells and an increase in cells
with morphological signs of apoptosis.
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PemponykTuBHa (QyHKIISE y KIHOK 3A1MCHIOETBCA 3aBISKH JISUTBHOCTI
S€YHUKIB 1 MaTKU. Y sI€UHUKAX J03piBa€ jKIHOYA CTaTeBa KIITHHA, SHIEKIITHHA.
[Tix gyac domikymoreHe3y OOIUT 3a3HAE Pl 3MiH - TCHETUYHUX, CMITCHETUYHUX Ta
[UTOIJIA3MAaTUYHUX, CIPSIMOBAHUX HAa PO3BUTOK IMOBHOI KOMIIETEHTHOCTI JIJIst
3aIUTITHEHHS Ta IPOYKYyBaHHS HOPMAJIHLHOTO MTOTOMCTBA. Y IIeH MpOIeC 3aaisTHUI
Oe3nepepBHUI OOMIH M)XK OOLIMTaMU Ta KIITHHAMU TPaHyJIb03H, sIKi 3a0€31MeUyI0Th
KOOPJIMHALIIIO BCIX MOJIN y S€YHUKY TiJ] BILIMBOM MapakKpUHHUX Ta €HIOKPUHHUX
daxTopiB. [IpoTsrom rmepiogy pPEnpoOaYKTUBHOIO >KUTTSA >KIHKM OBapladbHUN
pe3epB s€YHMKA TMOCTYNOBO 3MEHIUIYETHCS. Y TEpiojl CTATeBOro JI03pIBAHHS
seunuk HapaxoBye 300000 mnepBuHHHMX (OJIKYJIIB, IO MICTATh OOIUTH,
NPU3YIHHEH] Y Tipoda3si mepIioro Moy Merosy, sKi MepiouyHO 3aTy4atoThCs Y
dazy pocty 1 aAudepeHIiroBaHHS.

[Tepequacny HemoctatHIiCTh seuHukiB ([IHS) BBakaroTh HaW4acTIIIOO
IPUYMHOIO PaHHBOI MEHONAY3H, sika criocTepiraerbest y 10% xiHOK 10 45 pokiB 1y
1-2% no 40 pokiB, TOJI SIK MOPYLIEHHS (PEPTUIBLHOCTI NOUYNHAETHCS MPUOIU3HO 32
20 pokiB 10 MOYATKy MEHOIAy3H, - MPOJOBXKYIOTh aKTUBHO BUBYATH.

Ha cporogni y mitepaTypi onrcaHa 3HayHa KUJIbKICTh €KCIIEPUMEHTAIbHUX
MoOJielel 3a JOMOMOror sIKMX BeayTbes pociimkeHHs ITHSA. Opnak, uepes
nommMop(di3M KIHIYHUX NPOSIBIB AUCHYHKIII S€YHUKIB ayTOIMYHHOI €TIONOTIi, 3
OJIHOTO OOKY, Ta CKJIAJIHOCTI BIATBOPEHHS 1i Ha TBapWHAX, 3 1HIIOrO, Ha CHOTOMIHI,
cepell TOCTYIHUX EKCIEPUMEHTAJIbHUX MOJIENEed HE ICHYE Takoi, sika O MOBHICTIO
BIJITBOPIOBAJIAa TATOTEHE3 Ta Mepeoir 3aXBOPIOBAHHS Y JKIHOK.

MeTta po6OTHM BCTaHOBUTH OCOOJIMBOCTI OBapiajibHOI (YHKII 3a yMOB
excriepuMenTansHoi rinepriikemii (EI).

Excnepumenmanvuy  cinepenikemito (EI) 'y Mulleli BUKIUKAIH BBEICHHSIM
CTPENTO30TOIMHY TPUKPATHO BHYTPIIIHLOOUEPEBEHO 3 iHTEpBajIoM B 7 110. PiBeHb
IJIFOKO3W y TBapuH y rpymi 3 EI' migHiMaBcs Ha 5 100y Miciis OCTAaHHBLOTO BBEJICHHS
CTPENTO30TOIMHA 1 10 KiHIA 3-4 TwxKHs nocsaras 9,7+2,4 mmounb/n (HopMma 5,3+0,5
MMOJIb/J), TOTIM BIJ3HA4YAJI0Cs MOAaNbIle 30UTbIIEHHS PIBHS TTIOKO3H.
Anonmomuyuny [ HeKpomuuHy 3a2ubenb KiimuH OLIHIOBAIM 32 MOP(OJIOTTYHUMH
O3HAaKaMM 13  3aCTOCYBaHHAM  IPWKUTTEBOTO  MOJBIMHOrO  3a0apBiICHHS
bayopecueHTHUMU OapBHUKaMHU HYKJIETHOBUX KUCIOT XexcT 33342 Ta mpomiaiym
nonuny). Busnauanu y (%) BiTHOCHY KUIBKICTh KMBHUX Ta allONTOTUYHUX KIIITHH, a
TaKOX KJIITUH 3 03HaKaMu HEKpo3y y BuOipkax > 200 KIiTHH.

BcTaHoBiieHO CyTTEBE YHIKOJKEHHS S€YHUKIB MUIIEH: Y TBApUH BUSBICHO
BIPOTiJIHE 3MEHIIEHHS KUIBKOCTI 3piauX (OIIKYMIB, 10 OyJld BUIIICHI 3 S€UYHUKA
(Benmukux (ONIKYITIB 3 SUINECKITITHHOI 3 BUPAXKEHOIO MPO30pPOI0 OOOJOHKOK Ta
OTOYEHOIO OaraTbMa mapamu GOoIKYJIIPHUX KITITHH).

Biamiveno 30unbiieHHs (y MOPIBHSHHI 3 KOHTPOJIEM) KUIBKOCTI OOLUTIB 3
aTUIIOBOIO MOP(dOoJIOTi€0 (HEPIBHOMIPHO IPaHyJIbOBAHOIO IIUTOIIA3MOK0, O3HAKAMU
¢parMeHTallii MUTOIJIA3MHK); Y TBapuH BusiBiieHO BiporijaHe (P < 0,01) 3MeHeHHs
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KUIBKOCTI OOITUTIB, 1110 Oyyu BuLaeH1 3 seunuka (10,1+0,4 y mopiBHsiHHI 3 16,1+0,4
y KOHTPOJI).

[TokazaHo 1m0, 32 €KCIIEPUMEHTAILHUX YMOB MPU KYJHTUBYBAaHHI CYTTEBO
3MEHIITYBaBCS BiJICOTOK KJIITHH, III0 PO3YMHSIIN 3apOAKOBUI myxupenp (MeTadasza |)
Ta 37aTHUX A0 (OPMYBaHHS TIEPIIOTO MOJSIPHOTO Tk (MeTadasa Il). A came, Ha
cragii meradasu I mo 47,2 £1,7% (y xontpom 73,8+1,2%; P<0,01) ta mo
31,2+1,2% (y xortpomi 51,7+0,8%; P<0,01) na cranii meradasu II.

Bcranosneno, mo 3a ymoB EI' BinOyBaroThes 3menmieHHs (P<0,01)
KUIBKOCTI KUBUX KYMYJIIOCHUX KIITHH Ta 301bInyeThes (P<0,01) KiTbKICTh KIITHH
3 MOpGOJIOTTYHUMH O3HaKaMU amonTo3y. A caMme, B €KCIIEpUMEHTAIbHUX YMOBAax
KUIBKICTh JKMBUX KIIITHH 3HIDKyBaslachk a0 43,6+0,4 %, a 4ucio anmonToOTHYHUX 1
HEKpOTUYHUX 3pocTayio (BimmoBimHo 44,8+1,2% Tta 11,6+0,14%) mnopiBHSHO 3
KoHTpoJieM (Bigmosiauo 70,5+ 1,4%, 18,6+1,1% Ta 9,8+0,5%).

Takum ymHOM, 32 YMOB €KCHEPHMEHTAIbHOI TinepriikeMii BigOyBa€eThCs:
3MEHIICHHS KUILKOCTI OOIMTIB, IO BHAUISUIMCS 3 OJHOTO S€YHHWKA, BIJICOTKA
OOLIMTIB, 110 PO3YMHSUIM 3apOJIKOBHI myxupenpb (Meradasza l), a TakoK TakuXx, LI0
dopmyBam mepiie nojisipHe TUIbIe (Metadasza 1) in vitro; 3MeHIICHHS KiJTbKOCTI
KUBHUX KYMYJIIOCHUX KJITHUH Ta 30UIBIIEHHS KIITHH 3 MOP(OJIOTIYHUMH O3HAKaMH
aromTo3y.

OpneprxaHi AaHl MOXYTh CKJIACTU E€KCIIEPUMEHTAJIbHE OOIPYHTYBaHHS MJIs
CTBOPEHHSI HOBHUX TECT-CHCTEM [IJIsl Tepel0aueHHs sIKOCTI eMOpioHa 1 pe3yJbTaTy
BariTHOCTI y ’KIHOK, 30KpeMa, 3 ayTOIMYHHUM /11a0eTOM 1 3alpoBa/P>KEHHS] HOBITHIX
TEXHIK B JONOMDKHHUX PEHPOAYKTUBHUX TEXHOJOTISX.

[TomaneIm qoCiIKEHHS TTIOBUHHI OYTH HaIpsIMJICHI Ha JIOCIHKEHHS OILIHKU
SKOCT1 OOIIMTIB 32 CTAHOM T'€HOMY KJIITHUH 1X KyMYJIIOCHOTO OTOYEHHS B OKPEMHUX
KyMYJIFOCHO-OOIIUTAPHUX KIITUHHUX KOMIUIEKCAX.

THE IMPECT OF DEXTRAN-POLYACRYLAMIDE POLYMERS ON
REGULATED CELL DEATH OF ENTEROCYTES IN MICE

Alina Lytvynenko
Bogomoletz Institute of Physiology, NAS of Ukraine
alina_lit@ukr.net

Background and aim. Regulated cell death plays a pivotal role in maintaining
organismal homeostasis under normal and pathological conditions. This is of
particular importance for the intestinal epithelium. Epithelial cell renewal and cell
death need to be tightly regulated because inappropriate cell death responses
inexorably lead to the development of diseases. The use of nanosystems as a
substance for the creation of new medicines is one of the important directions of
research in nanobiotechnology. There is evidence that polymers with a dextran
core and grafted polyacrylamide chains dextran-polyacrylamide (D-g-PAA) are
effective in photodynamic chemotherapy, which gives confidence in the prospect
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of nanosystems-drugs (Kutsevol, 2019). The aim of the work was to assess the
impact of dextran-polyacrylamide polymers (D-g-PAA), charged and uncharged,
on cell death of enterocytes of the iliac section of the small intestine in mice.
Methods. The work was approved by the ethics committee of the O.0.Bogomoletz
Institute of Physiology of NAS. Polymers: D-g-PAA — "uncharged" star-shaped
polymer matrices consisting of dextran cores and grafted polyacrylamide chains;
D-g-PAA(PE) - "charged", also consists of a dextran core and grafted partially
hydrolyzed polyacrylamide chains, which have a negative charge of the
macromolecule. Details of the synthesis, identification and analysis of the internal
structure of the polymer (Kutsevol, 2012). Administration of nanosystems was
carried out intravenously at a dose of 10 mg/kg (0,3 ml into the tail vein) once a
day 5 times. Isolation of enterocytes (according to Kimura, 2013). Cell viability
was studied using the method of intravital double staining with fluorescent nucleic
acid dyes Hoechst 33342 and propidium iodide.

Results. D-g-PAA causes a 1,34-fold decrease in the percentage of living cells, a
1,83-fold increase in cells with signs of apoptosis, and a 5,51-fold increase in the
number of necrotic cells compared to the corresponding values in the control. D-g-
PAA(PE) decreases the number of living cells by 1,27 times, the number of cells
with signs of apoptosis increases by 1,71 times, and the number of cells with signs
of necrosis increases by 4,81 times compared to the corresponding values in the
control.

Conclusions. Under conditions of administration of dextran-polyacrylamide
polymers (charged and uncharged) there is an increase in the death of enterocytes
of the iliac section of the small intestine in mice.

THE INFLUENCE OF CALCITRIOL ON THE LEVEL OF VISFATIN IN
THE HEART OF RATS WITH EXPERIMENTAL OBESITY

Roman Ostrenyuk, Olena Bobetska, Nataliia Zaichko
National Pirogov Memorial Medical University, Vinnytsya, Ukraine
ostrenyukr@gmail.com

Background and aim. Obesity and vitamin D status disorders are significant
cardiovascular risk factors. Experimental evidence suggests a relationship between
adipose tissue hormones and vitamin D. For example, leptin inhibits the
conversion of vitamin D to calcitriol. On the other hand, calcitriol can affect the
expression of leptin and adiponectin and regulate the sensitivity of adipocytes to
insulin. The role of calcitriol in regulating the expression of adipokines in visceral
adipose tissue, in particular visfatin, is not yet clear. The aim of the research was to
determine the effect of calcitriol on the level of visfatin in blood serum and
myocardium of rats with experimental obesity.
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Methods. The experiments were performed on 40 white male laboratory rats in
compliance with the principles of bioethics (Directive 2010/63/EU). Experimental
obesity was induced by using a high-calorie high-fat diet (4.3 kcal/g, 40% fat) for
10 weeks. The body mass index (g/cm2) and obesity index (the ratio of total
visceral fat to body weight in %) were determined. Calcitriol (1.25 (OH)2D3,
Teva, Italy) was administered at doses of 0.1 and 1 pg/kg intragastrically for the
last 2 weeks. The level of visfatin in blood serum and myocardial homogenate was
measured by ELISA (RayBiotech, USA).

Results. The development of experimental obesity was characterized by an
increase in the level of visfatin in the blood serum and myocardium of rats by 1.5
and 2.2 times (p<0.01). Strong direct correlations were found between the level of
visfatin in the blood serum and myocardium, body mass index and obesity index
(r=0.68-0.76, p<0.01). The administration of calcitriol at a dose of 0.1 ug/kg
caused a statistically significant decrease in the level of visfatin in the blood serum
and myocardium of rats (1.4-1.8 times, p<0.05), which was associated with a
decrease in the obesity index (1.2 times). Administration of calcitriol at a dose of 1
ug/kg caused a tendency to increase the level of visfatin in the blood serum and
myocardium, while not significantly affecting body mass index and visceral
adipose tissue mass.

Conclusion. Thus, calcitriol is involved in the regulation of visfatin expression in
adipose tissue and heart in obesity. Calcitriol has a depressant effect on visfatin
expression at physiological concentrations and a stimulating effect at
supraphysiological doses, and further study of this phenomenon is promising.

EFFECT OF SULFIDE METABOLISM MODULATORS ON THE
LEVEL OF BRAIN-DERIVED NEUROTROPHIC FACTOR AND
ENDOGLIN IN EXPERIMENTAL OBESITY

Nataliia Zaichko, Vitalii Blazhchenko, Olena Shtatko, Olena Strutynska,
Denys Filchukov
National Pirogov Memorial Medical University,Vinnytsya, Ukraine
vitwik@gmail.com

Background and aim. Obesity is considered one of the factors of cognitive
disorders, vascular dementia and depression. The mechanisms of neurovascular
degeneration in obesity include oxidative and nitrosative stress, mitochondrial
dysfunction, decreased neurotrophin production, and other factors that cause
blood-brain barrier disruption and chronic cerebral hypoperfusion. Hydrogen
sulphide (H2S), which is synthesised in neurons from homocysteine and cysteine,
plays an important role in neuroprotection mechanisms. The relationship between
the neurotrophin system and hydrogen sulfide metabolism in obesity remains

unclear.
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The aim of the research was to determine the effect of sulfide metabolism
modulators on the level of brain-derived neurotrophic factor (BDNF) in the serum
and brain of rats with experimental obesity.

Methods. The experiments were performed on 50 white male laboratory rats in
compliance with the principles of bioethics (Directive 2010/63/EU). Experimental
obesity (EO) was induced by a high-calorie high-fat diet (4.3 kcal/g, 40% fat) for
10 weeks. Modulators of sulfide metabolism - D,L-homocysteine thiolactone (200
mg/kg), transulfuration inhibitor aminooxyacetate (15 mg/kg) and H,S donor -
sodium hydrogen sulfide (NaHS, 3 mg/kg) were administered from day 56 to 70 of
the experiment. The serum levels of BDNF and endoglin (ENG) were measured by
ELISA.

Results. As of week 10, a moderate increase in endoglin levels (by 1.3 times,
p<0.05) was recorded in rats with EO without significant changes in serum BDNF
levels. The administration of homocysteine thiolactone and aminooxyacetate
caused a significant increase in endoglin levels (2.2-2.6 times, p<0.05) and a
moderate increase in BDNF levels in the blood serum of rats with EO, which
indicates an increase in blood-brain barrier permeability and neurovascular
changes. NaHS administration caused normalisation of endoglin levels without
significant changes in BDNF levels in the blood serum of rats with EO.
Conclusion. In obesity, modulation of sulfide metabolism is one of the factors of
neuroinflammatory and neurovascular disorders, which are realised through the
neurotrophin and endoglin system. Inhibitors of transsulfuration have a
neurodegenerative effect, while H,S donors inhibit the development of
neurovascular disorders associated with obesity.
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Jninpo, Ykpaina
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Jninpo, Ykpaina
mukvichv@ukr.net

THE EFFECT OF CAFFEINE ON THE INDICATORS OF ECHOCARDIOGRAPHY IN
DOXORUBICIN-INDUCED CARDIOMYOPATHY

Viktoria Mukvych?, Olena Severynovska?
Dnipro State Academy of Physical Culture and Sports, Dnipro, Ukraine
2QOles Honchar Dnipro National University, Dnipro, Ukraine

In rats treated with caffeine along with doxorubicin, echocardiographic parameters show a
significant improvement in cardiac function. This indicates the possibility of using caffeine as a
supportive agent to reduce the cardiotoxic effects of chemotherapy in future clinical trials.

3 KOXHHM POKOM CIOCTEPIra€ThCsl JIUIIE MiABUIIECHHS PIBHSI OHKOJIOTTYHUX
3aXBOPIOBaHb, 5IKI cTaHOM Ha 2024 pik € OJHI€I0 3 TPOBIAHUX MPUYUH CMEPTHOCTI
B CBITI, I[OCTyHNAlOYKHCh JIMIIE CEpPLEBO-CYAMHHUM 3aXBOPIOBAHHSM. 3a
MPOTHO3aMU BYEHUX Ta JIKapiB CMEPTHICTh BiJ OHKOJOTIYHUX 3aXBOPIOBaHb Y
CBIT1 MOe csraT 15,3 minsiionu cMmepteit mopoky a0 2040 poky. Lle noB’s3ano B
nepury 4yepry 31 3HAYHUM 3pOCTaHHSAM, OJu3bKO 35 MUIBHOHIB BIAMOBIIHOTO
3axBoptoBaHHS 10 2050 poky. AKTHUBHUH PICT OHKOJIOTIYHHMX 3aXBOPIOBaHb
MIPOCTEKYETHCS TaKOXK 1 B YKpaiHi. MoXeMO NpPUITyCTUTH, 110 CKJIATHA CUTYaIlis
ChOTOICHHS, COPUYMHSAIOYM TPUBAJIMNA CTPEC SKOMY B OLIBIIIN 4M MEHIIH Mipi
Mi1a€THCS OPTaHi3M JIIOJIeH, MOKE SIBJISTHCS HETATUBHUM YMHHUKOM SIKUW CIIPHSIE
PO3BUTKY OHKOJIOTIYHMX 3aXBOPIOBaHb YHM YCKIAIHIOE IX TMepedir mijg uac
JiKyBaHHS. XPpOHIYHMH CTpec, BIIMBAIOYM Ha HEPBOBY CHCTEMY, AKTHBYE
CUMIIaTUYHY HEPBOBY CHCTEMY Ta BIChH TinoTaiamyc-Tinodi3-HaJHUPKOBI 3aJI03H,
10 TOPU3BOJIUTH JO MIJABUILEHOTO BHUKUAY KOPTHU30JYy Ta IHIIUX CTPECOBUX
TOPMOHIB, sIK1 BIUTMBAIOTh Ha (DYHKIIIOHYBaHHS Pi3HUX cucTeM opraHizmy. [llomo
OHKOJIOTIYHMX 3aXBOPIOBaHb, CTPEC MOXKE CIPHUSATH IX PpO3BUTKY 4Yepes
OCIIa0JICHHS] IMYHHOI CHCTEMH, XPOHIUHI 3amajeHHs, TOPMOHAJIbHI 3MIHHU.
JlokcopyOIMH — € OJHMM 3 MPOBIJIHUX XIMIOTEPANEBTUYHUX MpEenapariB y
JIKYBaHHI PI3HUX BHUJIB OHKOJIOTIYHMX 3aXBOpIOBaHb. MexaHi3M MHoro mii
IpyHTYy€eThcsl Ha momkomkeHHi JJHK pakoBux KIITHH, MEpemKoHKaloud TaKUM
YMHOM TNOJAJbIIOMYy iX pocTy Ta moauny. Ilpore, moxcopyOiuuH, mompu CBId
MO3UTHUBHMI BIUIMB HAa OPraHi3M IpH JIKyBaHHI OHKOJIOTTYHUX 3aXBOPIOBAHb, MA€
3HauH1 MOO14YH1 ehekTr. OAHUM 13 HAOUIbII CepHO3HUX € KapAIOTOKCHUUYHICTD, SIKa
IPOSIBIISIETHCS y BUTIISAI MOIIKOPKEHHS cepleBoro M’siza. Lle Moxke npusBecTu 10
PO3BUTKY KapAiOMIONarii, CeprieBOi HeJOCTATHOCTI a0 1HIIHMX CePIIeBO-CYIUHHUX
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3aXBOpIOBaHb. Ha ChOTO/HI TakoXX TPUBAIOTH AMCKYCIi IIOJI0 BIUIMBY KO(eEiHy Ha
Oprasi3M, OCKUTBKH HOTO0 MEXaHI3M JIii € 0araTOrpaHHUM 1 BKITIOYAE SK MMOTEHITIHHO
KOPHCHI, TaK 1 IIKI[UIMBI acrieKTd. Mu BHCYHYJHU TiNoTe3y, Mo KOQeiH, 3aBIsKH
CBOIM aHTHOKCHJIAHTHUM BJIACTUBOCTSIM, MOKE MPOSBISTH MO3UTUBHUN €(PEKT y
3aXHCTI1 CEepIls Ta CEPLIEBOrO M 53a MPH 3aCTOCYBAHHI JOKCOPYOIIIUHY.

Jocnian mpoBoAMIM HAa OUIMX CTATEBO-3pUIMX MIypax CaMIsiX MPOTIrOM
Micsl. 370pOBUX TBapWH BUMAJAKOBUM YHMHOM PO3MOAUTMIM Ha rpynu (mo 12
O0COOMH B KOXHIM): | — KOHTpoOJIbHA rpymna IIypiB-CaMIliB, SIKMM 3a JOIIOMOIOIO
30HAYy B UUIYHOK BBOIWIM 1 MI/Kr nokcopyOinuny, II — TBapuHmM sxum
BHYTPIIIHBOIIITYHKOBO BBOJUBCS KodeiH (25 Mr/kr Ha 100y) Ta mokcopyOirus (1
mr/kr). Exoxapmiorpadito (ExoKI') mpoBoauan 3a JOMOMOrO0 YiIbTPa3BYKOBOI
cucremu MyLab Gamma ¢ipmu Esaote 3 BukopucTaHHSIM JiHIHHOTO gaT4uKy SL
3235. Jlns 3HUKEHHS PYXOBOI aKTUBHOCTI TBapUH OYJIO 3aCTOCOBAHO 1HTAJISIIAHY
aHecTe3il0 3 BUKOPUCTaHHIM mapiB i3oduypany (Laboratorios Karizoo, Icmanis).
Bu3Hayanyu CUCTONMIYHUN Ta IACTONIYHHUM PO3MIP 1 00’ €M HUIYHOUYKA, CUCTONIYHY
Ta J1aCTOJIIYHY TOBLUIMHY 33JHbOI CTIHKM LUIYHOYKa Ta MDKIUTYHOYKOBOI
NEPEeTUHKHU, IaCTOJIYHUNA [1aMEeTp aopTH, JIETEHEBOi apTepii Ta mepeacep.b,
po3paxoByBaiu (pakiiito BUKUAY Ta YJIapHUNA 00 €M JIBOrO HMUTYHOYKA. Pesymsraru
00po0IsIIM HemapaMeTPUIHUMK CTATUCTUIHUMH METOJIaMU, BiPOFiZ[HI/IMI/I BBa’KaJId 3HAYCHHS IIPpHU P
<0,05.

3a pesynpratamu ExoKI' cepus y miypiB-camimiB  sIKi OTpUMYBaJH
JIOKCOPYOIIMH, CIOCTEPITAEThCS 3HAYHE TOTIPIIEHHS CEepLeBOi  (PYHKI:
30UTBIIEHHST PO3MIPIB JIIBOTO NIIYHOUYKA, 3HIDKEHHS (PpaKIlii BUKUIY Ta yJIapHOTO
00’emy. LI 3MiHM MOXYyTh BKa3yBaTH Ha PO3BUTOK CEPIIEBOi HEIOCTATHOCTI Ta
rineprpodito  Miokapaa, MO € TUIOBUMHU TMPOSIBAMH KapAlOTOKCHYHOCTI,
BUKJIMKAHOT JOKCOPYOIIIMHOM. Y IIypiB, SIKI OTpUMYBaJId KoQeiH pa3om i3
nokcopyOiruuoM, TmokazHuku ExoKI™ ageMoHCTpyrOTh 3HayHE MOJIMIIECHHS
cepueBoi QpyHkuli. BoHn MaroTh BUlly (Qpakiiio BUKUIY, PpaKLiiiHE BKOPOUEHHS
Ta yAaapHuil 00’€M, a TaKOX MEHIIWWA KIHLEBO-CUCTONIYHUNA [1aMeTp JIIBOTO
nutyHouka. Ile cBigunth mpo Te, mo KodeiH MOXe MOJETIIyBaTH HETaTUBHUMN
BIUIMB JOKCOPYOIIIMHY Ha ceplie, MOKpPAaIlyloud HOro CKopouyBajbHI (yHKIII Ta
3HIIKYIOUM TinepTpodiro MioKap/a, M0 CBIAYUTH PO MOKIMBUN 3aXUCHUN ePeKT
KopeiHy Ha CeplIEeBO-CYIMHHY CHUCTEMY B yMOBax KapJ10TOKCHUYHOCTI,
CIIpUYMHEHO1 JokcopyoirmHoM. Edekt kodeiny Ha ceprieBy (yHKII0, 0COOIUBO B
KOHTEKCTI B3aeMOMAii 3  JIOKCOPYOIIMHOM, MOKHAa TIOSICHUTH  KUJIbKOMa
MEXaHI3MaMH: CTUMYJISIIEI0 [-aJpEeHOPELENnTOPIB, TMOKPAIIEHHIM CEPIEBOTO
MeTaboJ113My, aHTUOKCHUIAHTHOIO BJIACTUBICTIO, BIUIMBOM Ha BHYTPIITHBbOKIIITUHHI
CUTHAJbHI UUIAXH, MOJIMIIEHHS CYyAWHHOI (DyHKIIi, CMHEPreTUYHUM €(PEKTOM.
KomOiHOBaHMI BIUIMB ITUX MEXaHI3MIB MOXKE TOSCHUTH ITOKPAIICHHS CEpIeBOI
byHKLii y 11ypiB, Kl oTpuMyBaiu Kodein pazoM 13 nokcopyOiumuHom. Lle Bkazye
Ha MOXJIMBICTh BUKOPUCTAHHS KODETHY SIK MIATPUMYIOYOTO 3ac00Y ISl 3HUKEHHS
KapJ10TOKCUYHUX e(eKTIB XimMioTeparii y MalOyTHIX KIHHIYHUX JTOCHIIKEHHSX.
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PO OCOBJIMBOCTI ITPUMOMY IPEITAPATIB BITAMIHY D3
ITPU JIKYBAHHI BIPYCHUX IHOEKIIIN

Kpicanosa H.B
3anopizvkuti deporcagnuil MeOuko-papmayeemudnull yHigepcumem,
3anopixcorcs, Yrpaina
krisanovanv@gmail.com

ABOUT FEATURES VITAMIN D3 DRUGS USE IN THE TREATMENT OF VIRAL
INFECTIONS

Natalia Krisanova
Zaporizhzhia State Medical and Pharmaceutical University, Ukraine

The work provides existing facts in modern scientific literature about vitamin D3 and its
derivatives (calcidiol and calcitriol): synthesis, metabolism, transport in the blood, the possibility
of deposition, biochemical and physiological effects of the active form of D3 - calcitriol. The
question of calcitriol influences the human immune system in condition of increased
concentration of its precursor - vitamin D3 is especially considered.

3a ocTaHHI JECATWIITTS ICTOTHO 3MIHWJIHUCS YSBIIEHHS MpO poiib Bitaminy D3 B
opraHizmi jroauHu. [lokazaHo, 1mo akTuBHI MeTadomiTH BiTaMiny D3 BrumMBaroTh
HAa YHUCJIEHHI O10XiMIYHI Tmporecd. BcTaHOBIEHO, 10 HU3BKUN PIBEHb
3a0e3nedeHocTi BiTaMiHOM D3 BuCOKO acomiiioBaHUN 3 PHUBUKOM PO3BUTKY
1H(DeKIHHUX (ToCTpl pecHipaTopHi BIpYCHI 1HQEKIi, TyOepKyIh03), CEepleBO-
CyIMHHUX (apTepiajibHa TINEPTEH31s, CeplieBa HENOCTATHICTh), XPOHIYHUX
3ananbHUX (xBopoOa Kpona, mnemiakis), anepriunux (OpoHXiajlbHa acTMa),
ayTOIMyHHUX (PO3CISSHUM CKJIEpO3, IyKPOBHUH a1abeT 1-ro Tumy, ncopiasz) 1 pi3HUX
HEOIJIACTHYHUX 3aXBOPIOBaHb (PaK MOJIOYHOI 3aJI03M, paKk MpPSIMOi KHUIIKH, pPaK
npocratu). TakuM 4MHOM, BU3HaHO, 110 BiTaMiH D3 € ¢akTopom 3abe3neueHHs
Jy’K€ BOXJIMBUX (1310JI0TTUHUX 1 O10XIMIYHUX (PYHKI1H B OpraHi3mi JIIOAUHH.

Bitramin D3 - xonekanbiiuepon yTBOPIOETHCS B eMigepMici MKipH 3 7-
JETriIpoXoaecTepory HehEepMEHTATUBHO 1M BIUIMBOM  YJIbTPadi0JeTOBOTO
ornpoMiHeHHs (peakiis (HoToii3y). AKTUBHICTh MPOIECY 3HAXOAUTHCS B TMPAMIM
3aJIe)KHOCTI BiJl 1HTEHCHUBHOCTI ONPOMIHEHHS 1 B 3BOPOTHIN 3aJ€XKHOCTI - BiJ
CTyleHsi MirMeHTauli mkipu. B emigepmici xoJekaiabIU(eposn 3B'SI3yeTbCsS 3
BiTamiH D-3B's13ytouum Oinkom 1 70% #oro 3 KpOBOTOKY HAaXOIUTh B MEUIHKY, a
1HIIIA YaCTHHA HAJXOJWTHh B KUPOB1 KIITUHH, A GHopMyeThCcs nemno Bitaminy Da3.
[Ipu TpuBamiil 1HCOJIALIT HAKOMMYEHHS BITaMiHY B KpOBI HE BIJOYBAa€THCS, TOMY
110 OJIOKY€ThCA HAIXOJKEHHS HAUIMILIKY BITAMIHY 31 IIKIPH B KPOBOTIK.

VY kyndepoBckux KIITHHAX NEYIHKU MiJl BIUIMBOM MEMOPAaHHOro (epMEHTY
poaunu 1utoxpomiB P450 - 25-rimpoxcunazu (CYP3A4) xomekanbiudepon i
eprokanbliudepos IMMIIIXOM TiIPOKCHIIOBAHHS TMEPETBOPIOIOTHCS B TEPIIHi
BOKJIMBUNA MeTaOOMIT - KanmbLiaiod. B miil peakuii 3afisHi TakoxX 130(epMeHTH
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CYP2C9 1 CYP2D6. Kanpiumion € OCHOBHHM IHMPKYJIOIOUYUM METaboJiTOM
Bitaminy D3, mepiog #oro »XuTTs CTaHOBUTH ONM3bKO 3-X TWxkKHIB. KimbkicHe
BU3HAUEHHS KaJBIMII0Y B TUIa3Mi KPOBI MAIE€HTIB € HAaWOUIbII 1HPOPMATUBHUM
JUIS  J0Ka3zy peanbHOro rimoBitaminody D3 y mamientiB. OcHOBHa YacTka
KaJIbIUA10Ty NEPETBOPIOETHCS Ha 1,25-nirinpoxcuxonekanbiudeposn
(KanpIUTPION) B MPOKCHMAJIbHUX KAHATBIIX HUPOK, alie ICHYE MOXKIIUBICTH HOTO
CHUHTE3Y IHIIUMHU KIiTHHaMH, ski ekcrnpecyioTb CYP27B1 1 CYP27Al: imyHHI,
erniTesialibHl  KIITUHW, KIITUHA KICTKOBOI TKaHWHM, EHJOTENII0 CYIUH,
NapaTUpPeOiTHUX 3all03, CIW30BOI OO0OJOHLI KulleyHuKa.  Kanbuurpion 3a
crieniuikoro CBO€T 11i MPUPIBHIOETHCA A0 TOpMOHIB. Lle crepoimHuii ropmoH 3
CHIOKPUHHUM, IIapakpiHHUM 1 ayTOKpiHHMM  edektamu. JlociKeHHsS
HEPEHAJIBHOI NPOAYKII KaJBIUTPIONY € HANPSIMKOM MOIIMPEHHS JOKa30BOi 0a3u
BIUIMBY KaJBLUTPIOAY Ha IMYHHY CHCTEMY JIOAWHU. CTUMYJIOIOUUN  e(eKT
KaJbIUTPIONY Ha Ji0 (aroluTiB Ta AHTUTEHIB MOXE CIPUATH IOYATKY IMyHHHUX
peakiiii. Po3risimaerbcss HUIAX  BIUIMBY:  CTUMYJIIOBaHHS — AudepeHiiarii
CTOBOYpOBMX KIITHH, akTuBamiss T -miM@ouuTtiB Ta cekpenii UMTOKIHIB. L1
CTUMYJIIOIOY1 €(EeKTH BPIBHOBAXKYIOTHCS 3/ATHICTIO KaJbLUTPIONY I1HrIOyBaTH
npodidepanito T -KIITHH 1 TAM CaMUM JISTH K (AKTOP KOHTPOJIO 3a MPUHLIHUIIOM
3BOPOTHOTO 3B'sI3KYy IMYHHOT B1OBI1. [IpoyKiiist iHTepIeliKiHy-2 aKTHBOBAaHUMU
T-mmM@ouuTamMu 1HT10Y€ThCA KaIbLUTPIOIOM, 1 € € OJHIEI0 3 BUPIIAIBHUX MOIIN
y  IMYHOPEryJSTOpHIM  MISJIBHOCTI  KaJbIUTPIONy, TMOB'SI3yl0O4d  Horo 3
IMyHOCYNIPECUBHUMH BJIACTUBOCTSAMU (HAlpUKIaA Taki, K y LHUKIOCHOPHUHY).
Kaneuutpion npurHidye cuntes intepdpepony y T -KIITUHAMHU, 1 116 MOXKE JIIATH SIK
YaCTUHA KOHTPOJIIO CHHTE3y KaJbLUTPIONy Makpodaramu, SKi BHPOOJISAIOTH
KaJIBLIUTPION MiJg 4Yac cTumytsmii iHTtepdepoHom vy. HopmanbHi Makpodaru
CUHTE3YIOTh KaJIIUTPION MPU aKTUBAIlll TAKUMHU areHTaMu, sK iHTep(epoH Yy Ta
Jinonojicaxapusl. TakuM 4YMHOM, BUPOOJIEHHS TOPMOHY MOKE JAISITH SK YacTUHA
HOPMAJIbHO1 IMYHHOI BIJJIOBI, & IHAYKIIS CUHTE3Yy KaJlbLUUTPIONy Y BIANOBIAb Ha
1H(EKII}0 MOKE€ CTUMYJIIOBATH CHUHTE3 IHIIMX MEIIaTOPIB 3alaJieHHs, TaKuX SK
1HTEpJIEHKIH 1, 110, y CBOIO Yepry, BIUIMBAE HA PIBEHb (DYHKIIOHAJIBHOI aKTUBHOCTI
mimpouuTi. JlocmigxeHHsS TIATBEPAXKYIOTh, IO aHTUIpoJidepaTuBHA [is
KJIBIUTPIONy y (hi310JIOTIYHUX KOHIIGHTpAIlisAX MOAIOHA MJii TaKuX areHTiB, SK
pEeTUHOEBA KHUCJIOTa, AuMeTwicyiabdokcun Ta edipu Gopdbomy.  binbmiicts
JITEpaTypHUX MaHMX, SIKI HABEACHO BHWINE, OTPMMAHO B JOCIIIKEHHSX IN VItro
¢bizioNoriYHUX KOHIIEHTpallii Bitaminy D3 i kanemitpuiony, abo in Vivo mpu
MATOJIOTIYHUX CTaHaX, SKI CYNpOBOJUKYIOThCS nedimurom Bitaminy D3. Brmus
BENUKHUX 703 BiTaminy D3 mpakTuyHO HE JOCHITKyBaHWUM B IUJIaHI BIUIMBY Ha
IMyHHY CHUCTEMY JIIOJMHH, JITepaTypHl JaHHI MNpo 3MIHy MOKa3HUKIB
(GYHKIIOHATBFHOI aKTUBHOCTI IMyHHOI CHUCTEMH JIIOJWHU NpH rineppiTaminosi D3
NPAaKTUYHO BIiACYTHI. BUHHMKae pUTOpHYHE MHUTAaHHSI: YOMY B TPOTOKOJIaX
JIKYBaHHS BIPYCHUX 1H(EKI 3amporoHOBAaHO BXKHUBATH JOPOCHIN JIIOJIWHU
3a”HaaTo Bucoki (Big 2000 MO no 4000 MO) no3u Bitaminy D3? Lle nepeBuirye
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npodiIakTUYHy 1000BY 103y Lboro BitTamiHy (Haka3 MO3 Ykpainu Ne 1073 Bix
03.09.2017 ») B 10—20 pas3is.

Bitamin D3, fioro moxigHi € minoQiIbHUMHU CTIOTYKaMH, TOMY IIPH MOSBI B
Oprasi3Mi BHCOKHX /103 BITaMiHy € BIpOTITHICTh CTBOPEHHS CHUTYyallii: IIe MOXKe
3HIKYBaTH (DYHKIIOHAJIbHY aKTHBHICTh IMYHHOI CHCTEMH, TOMY IIO JAESKl IMyHHI
BIJIMTOBI/Il KOHTPOJIIOIOTHCS KAJIBIIUTPIOIOM 32 MPUHITAIIOM 3BOPOTHOTO 3B’ SI3KY.

CTAH I'TYTATIOHOBOI CHCTEMI Y IIYPIB YPAJKEHX 1,2-
JUMETHITLIPASUHOM HA TJII EKCTPAKOPIIOPAJILHOI
JETOKCUKALIIT

Oxcana Kauyp, JIronmuia ®@ipa
TepHoninbcokuil HAYIOHAILHUL MeOUYHUL YHIgepcumem iMeHi
LA .I'opbauescokoco Minicmepcmeo oxoponu 300pos’st Ykpainu, Tepronine,
Ykpaiua.
kachur_oi@tdmu.edu.ua

STATUS OF THE GLUTATHIONE SYSTEM IN RATS INJURED WITH 1,2-
DIMETHYLHYDRAZINE ON THE BACKGROUND OF EXTRACORPORAL
DETOXIFICATION

Oksana Kachur, Ludmila Fira
Ivan Horbachevsky Ternopil National Medical University of the Ministry of Health of
Ukraine, Ternopil, Ukraine.

P03BUTOK  OHKOJIOTTYHOT'O npouecy CYIpOBOMXKYETBCA MHOXHWHHHUMHA
MaTOJIOTTYHUMH TposiBaMH. YUepe3 HasBHICTh MyTalliii Ta 1HTEHCHBHOTO POCTY,
PaKkoBl KJITHUHM HajleXaTh JO BUCOKOMETAOOJIYHOAKTHUBHUX Ta TIMOKCHYHHUX
KJIITHH, 110 T€HEPYIOTh MiJBUIIEHY KIJIbKICTh aKTUBHUX (OpPM KUCHIO. Baxmupy
¢byHkUito y 3a0e3nedyeHHl AaHTUOKCHJIAHTHOTO 3aXMCTy KIITHHU BiAirpae
IJIyTaTiOHOBa CHUCTEMa. BIiTHOBIEGHMI TIyTaTOH BIAITPa€ KIIOYOBY pOJb Yy
3HM)KEHHI OKMCHOTO CTpeCy, MIATPUMII OKMCHO-BITHOBHOTO OajaHCy, MOCHJIEHHI
MEeTa0OJIIYHOT AETOKCHKALli Ta Peryismii IMyHHOI cuUcCTeMU. BucHaxeHHs
IJIyTaTIOHOBOI CHCTEMH CYNPOBOKYETHCS 3HAUHUM MOIIKOKEHHSAMHU KIITHHH 1,
SIK pe3yJIbTaT, IIPOrPECYBaHHS 3aXBOPIOBAHHS.

The development of the oncological process is accompanied by multiple
pathological manifestations. Due to the presence of mutations and intensive
growth, cancer cells belong to highly metabolically active and hypoxic cells that
generate an increased amount of reactive oxygen species. The glutathione system
plays an important role in providing antioxidant protection of cells. Restored
glutathione plays a key role in reducing oxidative stress, maintaining redox
balance, enhancing metabolic detoxification, and regulating the immune system.
Depletion of the glutathione system is accompanied by significant cell damage
and, as a result, disease progression.
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Obrpynmysanusa ma mema. KOJOpEKTaIbHUM paK € OJHIEI 3 MPOBIIHOIO
MPUYUHOIO CMEPTHOCTI. Ha ChOTOMHINTHIN IeHh BETYTHCS MONIYKH HOBUX METOIB
Tepamii IbOTO 3aXBOPIOBAHHS, SKI MOTJIM O KOpPETyBaTH CTaH OKCHUIATHBHOTO
CTpECy 3a PO3BHTKY HOBOYTBOPEHb. METOI0 TAHOTO JOCIIIKEHHS € BUBYUTH BMICT
BIJTHOBJICHOTO TJIyTaTioOHy Ta aKTUBHICTI [Ty TaTiOHNEPOKCUIa3H,
TIIyTaTIOHPEIyKTa3: y CUPOBATIl KPOBI Ta rOMOreHaTax mediHku urypis 3a JJMI -
1HAYKOBAaHOTO KaHIIEPOTE€HE3y TOBCTOI KUIIIKX Ta Ha TJII KOPUTYIOUOTO0 YHHHUKA.

Memoou. ExcriepuMeHTanbH1 AOCIKeHHs npoBeaeHi Ha 70 O1ux mypax-
caMmIsiX, 3 JOTpUMaHHAM mpaBui OloeTwku. [IITydHO 1HIYKOBaHMI OHKOTEHE3
MOJIEIIIOBAIH UIIXOM BBEJICHHS 1,2-TUMETWITIIpa3uH  MiJUIKIPHO B
MDKJIONIATKOBY JUISTHKY B 71031 7,2 MI/KT 1 pa3 Ha THXKIEHb, MpoTsAroM 30 THKHIB.
Copb6ent AVYT BBOAMIM IHTparacTpayibHO IIOJICHHO BIPO10BxkK 21 m106m micns 30-
TH TUKHEBOT'O MOJIEIIOBAaHHS OHKoIpoiiecy. /Jlo6oBa n1o3a copbenty — 1 mi1 3aBucy
(o BimmoBimae 0,2 r yucTtoi Macu mpemapaty) Ha 100 r macu Tiia TBapuHHU.
TBapuH BUBOJWIIM 3 €KCIIEPUMEHTY | pa3 Ha MICSIb IPOTATOM 7 MICSILIB (T A1€0
TIONEHTAI-HATPIEBOIO aHECTe31€10), Ha 14 Ta 21 neHb BBEACHHS €HTEPOCOPOECHTY
AVYT. Cran ri1yTaTiOHOBOi CHUCTEMH OLIHIOBAJIM Yy CHPOBATLI KPOBI MEYIHKH 32
BMICTOM TPOJYKTIB BIJHOBHOro riyrtariony (BI') Ta akTuBHOCTI €H3UMIB
rnytarionnepokcugazu (I'TI) Ta rmyrarionpenykrasu (I'P). AKTUBHICTH €H3UMIB
BU3HAUYaIu TypOIAMMETPUYHUM METOJIOM 3a JOMOMOTOI0 HAIiBaBTOMAaTUYHOTO
aHamizaropa 0ioximiyHoro Humalyzer 2000 3 BUKOpUCTaHHSM KOJIOPUMETPUYHOTO
Habopy pearenTiB Human (HiMeuunna).

Pezynomamu. B pe3ynbrari HOCTIIKEHHS BCTAHOBJIEHO, IO B YMOBax
PO3BUTKY OHKOJIOTIYHOTO TeHe3y Bij0yBaeTbca miABUIIEHHS BwmicTty Bl y
JOCIIIJKYBAaHUX TKAaHWHAX Yy TepIll TpU Micall AociaiypkeHHs (Ha 60 % vy
MOPIBHSHHI 3 KOHTpOJIEM). Y HACTYNMHI TEPMIHM EKCIEPUMEHTY BCTAHOBIICHO
3MeHIeHHs BMicT BI'. YV cupoBarii KpoBi, BIIHOCTO 1HTaKTy, HOKa3HUK 3HU3UBCS
Ha 7 micsaub BBeaeHHS [IMI™ — 41 %, a B romorenari neuinku — Ha 43 %. Takox,
HaMH  JOCJI/DKEHO 3HIDKCHHS  aKTUBHOCTI — TJIYyTaTIOH3aJEKHUX  CH3UMIB
IIIyTaTIOHNEPOKCHIa3u Ta TIYTAaTIOHPEAYKTa3W y CHpPOBATLI KPOBI Ta MEYIHII
urypiB 3 JAMI'-iHAyKOBaHMM KaHLIEPOT€HE30M.

Kopexkuist enrepocopoentoM AVYT crpusie BIJHOBIEHHIO (PYHKIIOHAIBHOI
aKTUBHOCTI TJIyTaTiOHOBOI cucTtemMu. Bceranopieno Biporigae (p < 0,05)
nigBuieHHs Bmicty BI' y cupoBariii KpoBi Ta MeYiHIll TBapHH 13 3MOACITHOBAHUM
KaHLEPOreHe30M  Micis  3acTOCyBaHHA  copOeHTy.  BcraHoBineno, 110
earepocopbeHT AYT 3abesrnedye MOCTOBIpHE IIJBUINCHHS aKTUBHOCTI €H3UMIB
I'TI (y cuposartiii kpoBi - 14 % , y romorenarti neuinku - 8%) 1 I'P (y cuposariii
KpoBi -13%, y romorenaTi nmedinku - 14 % ).

Bucnosxu. B ymoBax 1,2—aMMeTHITIApa3sMHOBOTO KaHIEPOTreHe3y TOBCTOI
KHAIIKA BCTAHOBJICHO TOPYIIEHHS CUCTEMH ThyTarioHy. EnTepocopbent AYT
JIEMOHCTPYT BUPAXEHUM MOTEHIIIa]l HopMaJli3alii JOCTiKyBaHUX TTOKa3HIKUB.

153



BIOMAPKEPU OKCUJIATUBHOI'O CTPECY TA IIPOTEIHA3HA
CHUCTEMA VY L1YPIB 3A YMOB JIIi HAPIB I'nlfOXJIOPUY

Oasra AdopaimoBa, Oabra Herponina, Tersina I'epreanb, 'anna Maciak
Jninpoescwvkuti deparcasHuti meouunuil ynieepcumem, /ninpo, Ykpaina
gannamaslak@gmail.com

OXIDATIVE STRESS BIOMARKERS AND THE PROTEINASE SYSTEM IN RATS
UNDER THE CONDITIONS OF HYPOCHLORIDE VAPOR ACTION

Olga Abraimova, Olga Netronina, Tatyana Gergel, Hanna Maslak
Dnipro State Medical University, Dnipro, Ukraine

The effect of a high concentration of a gaseous perchloric acid on the indicators of the
activity of enzymes of the antioxidant system was studied. A significant increase in the activity
of glutathione reductase and glutathione peroxidase in the blood of rats under these conditions
was shown.

OmHuM 13 OCHOBHUX TMIONEPEAHHUKIB BUIBHUX pPAJAUKaIIB y KIITHHAX 1
TKaHUHaX opraHi3my € rinoxjopucrta kuciora (HOCI). Helitpodinu, eozunodinm,
MoOHOHYKJIeapHi (aromuTtu Ta B-mimdorutu BupoOasiors HOCI y BignmoBias Ha
MOIIKO/KEHHS Ta 1HGekIio. OaHak 11e MOXKe CIHPHUSATH MOCUJICHHIO KIITHHHOIO
OKHUCITIOBAJILHOTO CTpecy B HUX. BogHouac, B KIITHHAX JIOJMHU ICHYIOTh 3aXUCHI1
MEXaHI3MH Il 3armo0iraHHsl TMOIIKO/KEHHIO, BHUKIMKAHOMY TIMOXJIOPUCTOIO
KHCJIOTOIO Ta 1HIIMMH BHIAMHM OKHCHIOBaYiB. /[0 HaMBa)KIMBIIINX KOMIIOHEHTIB
AHTUOKCUJAHTHOTO 3aXUCTy BITHOCIATBCS  KaTaja3a, CYNEpOKCHIIACMYTa3a,
[IIyTaTIOHNEPOKCH 1a3a, IITyTaTIOHPEAyKTa3a Ta 1HII (PepMEHTH.

['myTtation (GSH) € HalBaXXJIMBIIIUM HU3bKOMOJIEKYJISIPHUM
AHTHOKCHJAHTOM, IO CHHTE3YeThCs B KiaiTMHaX. Cynbdriapwibaa rpyma (-SH)
HUCTEIHY Oepe ydacTh y peakilisX BIJHOBJIEHHS Ta KOH Ioraiii, siki 3a3BuUYai
BBAXKAIOThCS HalBaxiuBimmMu ¢yHkiisMu GSH. Peaxiii, mo 3a0e3neuyioTh
3aco0M ISl BHJIAJICHHS TEPOKCHAIB 1 0araThboX KCEHOOIOTHKIB, NMPUBOISATH 0
yTBOpeHHs rekcanentuay (GS-SG) moemnanHoro mucynbigHuUM 3B’ sa3koM. Lls
dbopma TIyTaTIOHy YTBOPIOETHCS uepe3 i (epMeHTa TIyTaTiOHIEePOKCHIa3a,
AKUW KaTami3ye peakiii po3KIaJaHHsS TIEPEeKUCYy BOJHIO Ta BiJHOBIICHHS
TIPONIEPOKCHIIB HEHACUYEHUX JKHUPHUX KHUCJIOT, OKUCIIOIYH TIyTaTioH. Bucoka
CHOPITHEHHICTh TIYTATIOHY /IO MEPEKUCY BOJHIO Ta MONIMPEHHICTh HOTO Yy PI3HUX
KJIITUHAX OpraHi3My poOJIsITh WOTO OAHUM 3 HAWBaXKIIMBIIIMX aHTHOKCHUJAHTHHUX
3aXHMCHUX CUCTeM opraHizmy. [loganpiire BUKOPUCTaHHS y SIKOCTI aHTHOKCHIAHTA
riyTatioHa mnoTtpedye #oro BigHOBIeHHA 3a gomomororo HAJIDH-3anexHoi
TIIyTaTIOHPEIYKTa3H, sIKa MEePEBOANTh HOT0 3 TeKCANCNTHIHOI y TPHICITHIHY
dbopMy, BITHOBIIOWOYU AUCYIb(GIIHUN 3B SI30K 10 TIOJIBHUX TPYI 3 YTBOPEHHSIM
nBox mosiekyn GSH.

OcCkUIbKHM, TIMOXJIOPUCTa KHUCIOTa 3 OAHOTO OOKYy € aKTUBHUM
MPOOKCHUJIAHTOM, a 3 IHIIOTO — YYaCHUKOM 3aXHUCHOI CHCTEMH OpTaHi3My, IO
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HEWTpasi3ye NaTOTeHH Ta JIETKO BUBOJUTHCS 3 OpraHi3My BHU3HAYEHHS i
IHTQISIIIAHOT TOKCHUYHOCTI € NOIIbHUM. TOX, METOr poboTu Oysi0 BHUBUEHHS
BIUIMBY PI3HUX KOHLEHTpAIldl Ta30Mo0A10HOI TIMOXJOPUTHOI KHUCJIOTH, Ha
MOKa3HUKNA aKTHUBHOCTI TIyTaTIOHPEAYKTa3W Ta TIyTaTIOHNEPOKCHIAa3u B KpOBI
IIypiB.

Marepianu Ta MeTOAU. K JKEPENO aKTUBHOIO XJIOPY BUKOPUCTOBYBABCS
KOMEPUINHO JIOCTYIHHI €JIEeKTPOXIMIYHO CHUHTE30BAHUWA PO3YHMH TIIOXJIOPUTY
HaTpIO, IO BUITyCKAaeThCs Mmija ToproBoro Hazporwo «CEKOBPEH». Ile#t npemnapar
MPOMIIIOB PsJl TMOIEPETHIX JOCTIKEHb Ta 3apeectpoBanuii MO3 VYkpainu sk
ne3iHdikyrounii 3aci6. JlocmaikeHHsS BUKOHaHI Ha JOpPOCIMX (BIK - 22 THXKHS)
nrypax jginii Wistar Han.

AxtuBHICTh TiryTationnepokcugasu (GPX) ta rayrationpeaykrasu (GR)
BU3HAUaJd Yy PO3YMHI TEeMOII3aTy EPUTPOLMTIB IIypiB 3 ypaxXyBaHHSIM
KOHIIEHTpaIlli reMorjao0iny. AKTUBHICTh TiyTaTioHnepokcuaasu (Mkmoiab GSH/r
Hb) Bu3Hauamu 3a 3MEHIIEHHSM KOHIIEHTpalli BIJHOBJIEHOTO TIJIyTaTIOHY, SIKAW
Ipu B3aeMojii 3 peakTuBoM EimaHa yTBOpIOE OKpalleHi aHHOHBI 2-HUTPO-9-
THOOEH30aTa 3 MaKCUMyMOM mnoriuHaHHS npu 412 HM. DepMeHTaTUBHY
aKTUBHICTH riayTatioHpenykrtazu (MkM HAJI®H/rHb) BuzHavyanu 3a 3HUKEHHSIM
koHuentpauii HAJI®H, y npucyrtaocti GSSG y 3pa3kax 3a JONOMOIOI0 PEAKTUBY
Enmana Ta 3MiHoro abcopOuii npu 405 uM. CratuctuuHy oOpoOKy pe3ysbTaTiB
MPOBOAMIIH 32 JonoMororo nporpamuoro npoaykry STATISTICA 6.1.

Pe3yabTaTn. AKTHBHICTH TiyTraTioHnepokcunasu (GPx) npu iHramsmii
BUCOKMMH  KOHIICHTpAI[IIMM  aKTHBHOTO  XJiopy  jgoctoBipHo  (p>0,05)
MJBUIIyBalach y BIKOBUX IIypiB y 1,9 pa3u Bxe y 1 no0y micis o6poOku. Ha 3
00y TICIIS IHTaJALiM Ie BiaMivyanach JOCTOBIPHO IiJBUINCHA aKTHBHICTh GPX,
aje Bxe micis 7 1o0u BOHA 3HMKYBajach, J0ciararouu Ha 14 100y JOCTOBIPHO HE
BIJIPI3HSIIOLIErOCs B1J] KOHTPOJIIO PIBHA. 3TIIHO OTPUMAHHUM JaHUM, aKTHUBHICTb
rnytarionpenykrazu (GR) micast iHraysii nmapamMu 3 BHUCOKOK KOHIICHTPAIIIEIO
HOCI aktuBHIicTh epMeHTy TOCTOBipHO 3pocTtana. OnHak, Ha BigMiny Bim GPX
MakcumMymy (Mmaitke y 1,8 pa3iB) akTUBHICTB (hepMEHTY Jocsraia Ha 3 100y micis
1HTranAii. JJocToBipHEe 3HUKEHHS 10 KOHTPOJIBHOTO piBHA akTUBHOCTI GR y m1ypiB
BiAMIYanocs Takoxk Ha 14 moOy micist oOpoOku. AHal3 TOKa3aB JIOCTaTHHO
BHCOKHUH piBeHb Kopesiii Mix piBHsAMHU akTHBHOCTI GPX Ta GR mpotsrom 14 1i6
€KCIIEpUMEHTY .

BucnoBok. Takum yrHOM, OyJ10 OKa3aHO, 10 X04Ya T1MOXJIOPUCTA KUCIOTa
1 € OJIHIEIO 3 JIAHOK Y 3aXMCHIA CHUCTEMI OpraHi3My, 3pOCTaHHS il pIBHS y KpPOBI
aKkTuBy€ (EpMEHTH Ta CyOCTpaTH, 10 MPUWMAIOTh YYaCTh B aHTHOKCUIAATUBHUX
peaxIisix, 3aXUIal0Yu KIITHHU BiJl IEPEKUCHOTO PyHHYBaHHS MeMOpaH.
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BIIJIUB MOAYJIATOPA I'lTIPOT'EH CYJIb®IAY HA
®YHKIIOHAJIbBHUM TA METABOJIIYHU CTAH OPTAHA 30PY
TBAPUH 3A YMOBU MOJIEJTIOBAHHA AJIPEHAJIH-ITHIYKOBAHOI
I'IAYKOMH

Ipuna Muxeiinesa, Cepriii Kosiomiiiuyk, Tersina CipomraneHko,
Masip Anobici, Hataas Cropoxxkyk, Makcum Ky3Henos
Y «lnemumym OX i TT im. B.I1. @inamosa HAMH Yxpainu», Oodeca, Yxpaina
filatovbiochem@ukr.net

THE INFLUENCE OF THE HYDROGEN SULPHIDE MODULATOR ON THE
FUNCTIONAL AND METABOLIC STATE OF THE ORGAN OF VISION IN ANIMALS
UNDER THE CONDITIONS OF ADRENALINE-INDUCED GLAUCOMA

Iryna Mikheytseva, Serhii Kolomiychuk, Tetyana Siroshtanenko,
Mayar Alobisi, Natalya Storozhuk, Maksym Kuznetsov
Filatov Institute of Eye Diseases and Tissue Therapy, Odesa, Ukraine

Instillation of sodium hydrosulfide as a hydrogen sulfide donor into the eyes of rabbits
with adrenaline glaucoma contributed to the normalization of intraocular pressure and a decrease
in the level of malondialdehyde, superoxide, and hydroxide radicals in the eye tissues, which
indicates the participation of hydrogen sulfide in the regulation of oxidative stress mechanisms
and eye hydrodynamics in the experimental glaucoma process.

OOrpyHTYBaHHS Ta MeTa. AJIpeHaJiHOBUN XPOHIUHUN CTPEC MOXKE CIIPUSITH
MOPYIICHHIO Pi3HUX (DI310JIOTIYHUX Ta METa0OJIYHUX IIPOIIECiB B OpraHi3mi,
BKJIIOYAIOYM CYJMHHY JHUCPEryJslil0 Ta JucOallaHc B aBTOHOMHINM HEpBOBIH
CUCTEMI, [0 HETATUBHO BIUTUBA€E HA OPraH 30py, a 3 YaCOM MOXE MPHUBOJUTU JI0
PO3BUTKY JETEHEPATHBHOTO 3aXBOPIOBAHHS OYeH - TJIayKOMHU. AJpeHaiiH-
iHayKOBaHa riaykoma (All') sik Mojenb 3aXBOPIOBAaHHS B MEBHIN Mipl BiAMOBIIA€E
MaTOTCHETUYHUM MEXaHi3MaM PO3BUTKY TJIAYKOMH Yy JIOAWHH. [Ipu TpuBazomy
CUCTEMHOMY  yBEACHHI  aJpCHaliHy CHMITOMOKOMIUIEKC  3aXBOPIOBAHHS
bopMy€EThCS TOCTYMOBO 3 MOPYIICHHSM T'e€MO- Ta TIAPOJWHAMIKH, IO 3 4acoM
NPU3BOJAWIIO 0 MIABUIIEHOTO O(TaIbMOTOHYCY, 1MIEMii TKAaHUH OKa, PO3BUTKOM
NATOJIOTTYHUX 3MIH B JPEHAXHIM CUCTEMI, CITKIBII Ta 30poBOMY HepBi. OTHUMH 3
MIPOBITHUX MOJICKYJIIPHUX MEXaHI13MIB MAaTOTEHE3Y TJIAyKOMU € BUTbHO-PaTUKaIbHI
mpoliecu Ta eHaoTemanbHa AuchyHKIIL. OKHCIIOBAIBHUN CTpEC SBISETHCS
BOKJIMBUM YHMHHUKOM HEUPOJETCHEPATUBHUX TMPOIECIB, B TOMY YHCIl 1
MOIIKO/KEHHS TaHTJIIO3HUX KIIITHH CITKIBKH, IO € O3HAKOK TJIAYKOMHOTO
npoiiecy. Ponb cipkoBoauio (H2S) B perymsiii npo- Ta aHTHOKCHIAHTHOTO CTaHY,
amomnTo3y, MITOXOHIPIaNbHOI MUCRYHKINT Ta IHIUX TOPYIIEHh B OpraHi3Mi
IIMPOKO BUBYAETHCA. AJle yuacTh HoS y rimaykomMaTo3HOMY MpOIIECi 3aUIIa€ThCs
HeJoCHpKeHot0. Taki JOCHIPKeHHST BEIyThbCsl B Halllii JiabopaTopii MpoTIroM
JEKUIBKOX POKIB.

B naniii poGoTi Oyna mocraBieHa MeTa BUBYMTH BIUIUB MOAYJALIT PIBHSA

€HJOTE€HHOT0 CIpKOBOAHIO B oyax TBapuH 3 AIl' Ha BMIiCT MapkepiB
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MPOOKCHUJIAHTHOT'O CTaHY B TKAHWHAX OYeH Ta Ha 3MiHU BHYTPIIIHBOOYHOTO THUCKY
(BOT) B ux excriepuMeHTalbHUX YMOBAaX.

Metoau. ['maykoMmy y KpoJiiB iHAYKyBaJId BHYTPIITHHOBEHHHUM BBEIACHHSIM
po3unny anpenaniny (1:1000) mpotsrom 3 wmecsmiB. [Ipu moxemoBanni Al
dbopMyBaiicss O3HaKM TEPBUHHOI TJayKoMH. YacTWHa TBapuH MPOTATOM
monemoBanHs All' oTpumyBasiia mIomeHHI I1HCTWIAINI B KOH IOHKTUBAJIBHY
nopoXXHUHY o4eil 1% pozumHy rigpocynbdiny Hatpito. CTaH oka TBapuH
KOHTPOJIIOBJIM /IO MOYAaTKy Ta MPOTITOM €KCHEPUMEHTY O(PTaibMOCKOIIYHO Ta
6iomikpockorniyHo. BOT BumiproBanu amjaHaniiHiM TOHOMETpoM MakiiakoBa B
auHamini. Yepez 3 Micsil BCIX TBapWH BHUBOJWIM 3 EKCIEPUMEHTY B CTaHI
rrookoro Hapkosy (1 M 10 % po3uunHy TioNeHTay HaTpil0 Ha KT Macu) METOJIOM
noBITpsiHOT eMOoii. OuHi s101yka Oynu enykieioBani npu temmneparypi Big 0 °C
1m0 5 °C. B TkaHuHax JpeHa)kKHOi 30HU OKa, CITKIBI[l Ta 30pOBOMY HEpPBI TBapUH
BU3HAYAJIM PIBEHh MajoHOBOro mianmpaerimy (MJIA), cymepokcua-paaukaty Ta
rigpokcua-paaukany. Orpumani gani BOT y tBapun cratucTHuHO 00OpoOsin 3a
JIOTIOMOTOI0 TporpaMu  Statistica 3 BHUKOPHUCTAHHSM HENapaMEeTPUYHUX METOIIB
aHamizy, a came kpurepiro Kpyckana-Youmica 1 Mana-YiTHi. bioxiMiuH1 TOKa3HUKU
CTATUCTUYHO OOPOOJISIN ¢ BUKOPUCTAHHSIM MapaMETPUYHOTO METOIY t-KpUTEPito
CrtpIOgeHTA.

Pesyabratu. Ilpu dopmyBanni AIl' y KpoJsiiB croctepiraiud JUHAMIYHE
nigsuineHHss BOT, ske micas 3 MicsIiiB MOJEIIOBaHHS TMEPEBUITYBaJIO HOPMY Ha
57%. Ilpu moaeHHUX THCTHIALISAX PO3YUHY T1ApOCyibdiay HATPiIO BiA3HAYAIACH
Hopmamizamis piBHS BOT BimHOCHO BuxigHuX aAaHux kK 60 mo6i. B TkaHnmHax oka
tBapuH 3 All' cmocrepiraii OKCHAATUBHUI CTpec: BMICT HOro MapkepiB
CYNEpPOKCUI-PpAJIUKATy, TIAPOKCUA-paJNKaly Ta MaJOHOBOTO IiajbjAeriay OyJio
30UJIBIIIEHO B TKAHWHAX JApeHaXHOI 30HU oka Ha 92%, 83% Tta 68%, B CITKIBII Ha
76%, 68% Ta 52%, B 30poBOoMy HepBi Ha 63%, 57% Ta 38%, BIANOBIAHO TIPHU
MOPIBHSHHI 3 KOHTPOJIEM.

B rpymi 3 3acrocyBaHHsAM iHCTHIALMIK goHOpY H2S Timpocymnwdimy HaTpito
npotarom MozemoBaHHA Al B THX ke TepMiHax €KCHEPUMEHTY CIIOCTepiraiu
CYTTE€BO MEHILUK BMICT LUX PEAKUIMHHUX CIOIYK. Y MOPIBHSAHHI 3 JAHUMU IPYIIH 3
AII" Ge3 mikyBaHHS IS Pi3HUI CTAHOBWJIA: B TKaHWHAX JpeHaXHOi 30HU — 53%,
47% Tta 32%, B citkiBii — 42%, 36% Tta 24%, 30poBomy HepBi — 38%, 34% Ta
26% BIAMOBIAHO.

BucHoBku. 3acToCyBaHHS IHCTWIALIN TiIpocyibdiny HATPIl0 B SKOCTI
noropa HoS y kxpomiB 3 AIl' cipusno Hopmanmizamii BOT Ta 3HMKEHHIO PiBHA
MPOOKCHIAHTHUX TMoka3HuKIB [1OJI Ta BUIBHUX paguKkalliB B TKaHWHAX OKa, IO
CBITYUTH TMPO 3aIy4deHICTh Ta3oTpaHcMmiTepa HpS o perymsmii MexaHi3MmiB
OKCUJATUBHOTO  CTpeCy Ta  TIApOAWHAMIKM  oOKka mnpu  ¢GOpMyBaHHI
€KCIIEPUMEHTAJILHOTO TJIAYKOMHOTO Tpouecy. OTpumaHi B eKCnepuMeHTI (akTu
MITBEPKYIOTh TIMOTE3y MI0A0 BKIIOYEHHS ra30TpaHcMiTepa TiaporeH cyiabdimgy
H2S no MomnekyaspHUX ME€XaHi13MiB TATOT€HE3Y TJIAyKOMHOTO MPOIIECY.
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3. BETEPUHAPHA BIOXIMISA TA ®I310JI0TI'TA
VETERINARY BIOCHEMISTRY AND PHYSIOLOGY

BIIVINB BIJIKQBOi INIArOAIBJI HA PO3BUTOK B/KOJIMHUX
CIMEU Y HEPIOJA BECHAAHOI'O HAPOILIIEHHA

Ouexcanap Mimenko!, Onecs Jlureunenko’, Nennaniit Bognapuyk?, Jleonin
Pomanenko 1, imutpo Kpusopyuko?, Kpicrin A¢apal
YHHI] «Incmumym 60xcinonuymea imeni I1.1. Ipoxonoeuuay, Kuis, Yxpaina
2Hayionanvnuti ynisepcumem 6iopecypcie i npupodokopucmyeanis Ykpainu,
Kuis, Ykpaina
e-mail:alesyasandra@ukr.net

THE INFLUENCE OF PROTEIN FEEDING ON THE DEVELOPMENT OF BEE
COLONIES DURING THE SPRING BUILD UP PERIOD

Oleksandr Mishchenko?, Olesya Lytvynenko?, Gennadiy Bodnarchuk?, Leonid
Romanenko?, Dmytro Kryvoruchko?, Kristin Afara’
 National Scientific Centre «Institute of beekeeping named after P.1. Prokopovich
2National University of Life and Environmental Sciences of Ukraine

Protein feeding is important because bees get fats, vitamins, minerals and other
substances from pollen. The use of protein feed increases the fertility of the queen bee, increases
the life expectancy of worker bees, has a positive effect on the development of young bees and
brood, and also positively correlates with the immune status of the bee colony. The conducted
studies confirmed the effectiveness of protein feeding.

Meta poGoTm Tmoysiraja y BHU3HAYEHHI BIUIMBY OIJIKOBOTO KOpPMY Ha
PO3BUTOK OJKOJMHUX CIMEl Ta (Pi31070T1YHI MOKA3HUKU OJDKUI B IEP10]T HU3BKOTO
PIBHS HAJXOJKEHHSI OJKOJIMHOTO OOHIMOKS B TH13/10 O)KOJIMHOI CIM 1.

Metoau pociaigzkeHHs . /{711 BUKOHAHHS 3aBAaHHS, BECHOIO, MICIISI OYMCHOTO
00JBOTY, 32 MPUHLIUIIOM aHAJIOTIB OyJI0 cPOPMOBAHO /ABI TPyNU OJKOIMHHUX CIMEH
(mocmimHa 1 KoHTposibHa) mo 10 cimell B KOXHIM rpymi. bpkonuHi cim’i
BIJINOBIJIAJIA  BUMOTaM  CTaHAAPTY YKpaiHCBKOI ~ CTENMOBOI MOPOJAH, IO
MIATBEP/PKEHO  pe3yJibTaTaMu  OIIIHKM ~ eKcTep’epy. Bci  OmkonuHi  ciM’1
yTPUMYBAJIUCh y ByJWKax-nexakax Ha 20 craHmapTHuUX pamMoK (po3Mmip pamKu
435x300 mm). lormsia 3a OpKOJTMHUME CIM’IMH 000X TOCIITHUX TPYIT MPOBOIWIN
OJTHAKOBO, 3T1JTHO 3 3arajJbHONPUIHATUMH METOIUKAMH.

OOk pPO3BUTKY OJHKOJIMHUX CiMEH TPOBOAMIM uepe3 KoxHI 12 mib,
BPaxOBYIOUU MPHU 1BOMY KUIBKICTh 3al€uaTaHoro po3Iuiofy (COTEHb KOMIPOK).
Jlnst mpoBesieHHsT 00J1IKy BUKOPUCTOBYBAJIM PaMKY-CITKY 3 KBaJpaTaMu pO3MipoM
5 x 5 cm, ( onuH kBajgpat mictuth 100 OmKOMMHUX KOMIpoK). Buznauanu macy
HIECTUICHHUX JTUYMHOK 1 HOBOHAPOHKEHUX OJDKUI, 3BAXYIOUM IX Ha TOPCIMHUX
Barax BT-500.
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[IpoayKTUBHICT, OKOJMHUX CiMEH Ha Me[0300pi BH3HAYAIU IUIIXOM
3BXXyBaHHS TOBAapHOIO MeNy, MICHs BiJKayyBaHHS PaMOK, IO BiaOupanu 3
BYJIHKIB.

{06 3MeHmHUTH 3aTpaTH Yacy Ha MATOAIBII0, HE OXOJIO/KYBaTH THI3MA Y
XOJIOJTH1 BECHSIHI JHI Ta He TypOyBaTu ciM’i OK1JI, Ha IPYTHM IEHb MICIs 00JIBbOTY
1 007Ky OKONMHI CiM’1 OTpUMaIM MIATOMAIBIIO Y BUTJISAAI macTH (KaHmi), 110
CKiamy sKkoi Bxoawnu: ItykpoBa myapa—500 rpam, men pigkuii—125 rpam,
opxomuHe 00HIKKI—155 Tpam, Boga—30 mul. bmkonuHi ciM’i KOHTPOJIBHOI TPYIH
OTPUMYBAJIM TaKy * MiArOJIIBIIIO, TUIBKHM 0€3 J0/1aBaHHS O[»KOJIMHOTO OOHIOKS.

[Tacty 6mK01aM aBajau 4epes3 IIICTh JIHIB B CHEIIaIbHUX TMOJIi€TUIICHOBUX
MillIeuKax, K1 KJIajgyd Ha BepXHI OpyckH paMok Haja rHizaoM. Iliaroxisis Tpusaia
JIO TIOSIBU B MPUPOJ1 TOCTAaTHHOT KUJIBKOCTI POCIHUH-ITHIIKOHOCIB.

Pe3syabTatu npociaimkeHHss. OJHUM 3 TOKa3HUKIB JKUTTE3IaTHOCTI Ta
HOPMAJIBHO1 KUTTEMISUIBHOCTI O/KIN € iX Bara. 3 II€I0 METOI HaMHu TPOBECHI
JOCITIJIKEHHS 3 BU3HAYCHHS BILUTUBY O1JIKOBOTO KOPMY Ha KUBY Bary MIeCTHACHHUX
JUYHHOK Ta HOBOHAPOHKEHUX O,

Heo0xi1HO BIAMITUTH, 110 B PE3yJbTATI MIATOAIBII OHKOJTUHUM OOHIKKIM
y CciMed AOCHigHOI TPymu J>KMBa Maca IIECTUAECHHUX JMYMHOK CTAaHOBWJIA B
cepenuboMy 154,96+0,60 mr, mo Ha 8,61 Mr OulblIa, HIXK Y KOHTPOJIBHINA TPyl —
146,35+0,87 mr. Piznung craructuaro goctopipHa (P<0,001).

JKviBa Mmaca HOBOHAPOXKEHUX OJIK1JT CiMel KOHTPOJIbHOT TPYITH CTAaHOBUJIA B
cepenabomy 90,45+0,43 mr, B TOM yac sk Bara HOBOHAPOKEHUX OJIKII TOCIITHOT
rpyny, 10 OTPUMYBAIM OUIKOBY MIATOAIBIIO BiIMOBIIHO cTaHoBmia 93,02+0,59
MT, 110 Ha 2,57 Mr Oisbllia Macu OJK1JI KOHTPOJIbHOT TpyIU. Pi3HUIIS CTAaTUCTUYHO
noctoBipHa (P<0,001).

Hocnigna rpyna O/KOTUHUX CIMEH, M0 OTPUMYBAK OUIKOBY IiJTOIBITIO
nepeBaXkajia KOHTPOJIBHY TPyIy 3a CHIOK. B pesymbTaTi Kpamoro po3BUTKY
JOCIIITHUX CIMEH 1X Cuia MOPIBHSAHO 3 KOHTPOJIEM HA KiHEIb €KCIIEPUMEHTY OyJia
OUIBILIOIO B CEPEAHBOMY Ha 2,5 BYJIMYKHU.

BucnoBku. O1xe, 61IKOBI MIATO/IIBJII BECHOIO BIIUYTHO BIUIMBAIOTh HA PICT
1 PO3BUTOK OJKOJMHUX CIMEH, 10 Ja€ 3MOTYy HApOCTUTU CHJIBHI CIM’T 70
Men0300py. biikoBa miAroiBias OMKUI PaHHLOIO BECHOK CIIPUSE OTPUMAHHIO
KPYIHIIIMX JIMYMHOK, a 1I€ B CBOIO YEPTy CIPHUSE€ OTPUMAHHIO OUTbII MOBHOLIIHHUX
OJUK1II.

[TpoBeneHi nocaiKeHHs MATBEPANIN ¢(EeKTUBHICTh O1JIKOBHUX ITiATOIBEIIb.
[TigromiBas OKUIT KaH1 3 O/DKOJIMHUM OOHIAOKSM TIpOCTa Ta ePpEeKTHBHA 1 MOXKE
OyTH pEKOMEHJIOBaHa TMAaciYHUKaM IS HaApOIyBaHHS OJKII HaBECHI TpH
MTOTOBII O ME0300pYy.
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IHHATO®I3IOJNOI'TYHI TA MOP®OJIOI'TYHI OCOBJIMBOCTI 3MIH
MOJIOYHOI 3AJ103U ITPU 3JIOSAKICHUX HOBOYTBOPEHHSIX Y
KOTIB TA COBAK

I'anna PemerHik, Oj1ena XoMeHKO
ninpoescwvkuti nayionanvrut yHieepcumem imeni Onecs 'onuapa,
Jninpo, Ykpaina
khomenkoelen@gmail.com

PATHOPHYSIOLOGY AND MORFOLOGICAL FEATURES OF THE CHANGES OF
THE MAMMARY GLAND IN MALIGNANT NEGOTIATIONS IN CATS AND DOGS

Hanna Reshetnik, Olena Khomenko
Oles Honchar Dnipro National University, Dnipro, Ukraine

Some pathophysiological characteristics and morphological features of changes under the
conditions of malignant neoplasms of the mammary gland in cats and dogs are considered.

Mera poboTH — mpoaHami3yBaTH Maro@i310J0TiyHl Ta MOpPQOJIOTivHI
0COOJIMBOCTI 3MIH MOJIOYHOI 3aJ103H MPHU 3JI0SIKICHUX HOBOYTBOPEHHSX Y KOTIB Ta
co0ax.

JlocmipkeHHsT TPOBOAMIM B J1a0OpaTopii BETEpUHAPHOI KIIHIKK «JloKTOp
Vet» (m. JIsBiB). [IpoananizoBaHi Ta CTaTUCTUYHO 0OpoOseH1 naHl 280 BUIAIKIB
HOBOYTBOPEHbB KiIlIOK Ta colak (cyku) nepiony 3 2019 mo 2024 pik. [laTonoriune
PO3pOIIECHHS TKaHWHM MOJIOYHUX 3aJI03 JlarHoCTyBaiu y 25% yciX TBapuH,
3nebuapioro 9-10 piyHoro Biky. I[IpyunMHU HOBOYTBOPEHHS MOJIOYHOI 3aJI03U Y
KIMOK Ta co0ak Oynau TOB’S3aHI 3 JIOBFOTPUBAIMMU TOPMOHAJIBLHUMU
TUChYHKIISIMU B OpraHi3mMi TpU BIJCYTHOCTI TIOJIOTiB; 30UIBIIEHHI JIAKTAIlli;
4acTUX MOMMJIKOBUX BariTHOCTSIX, K1 HE CYTIPOBO/I)KYBAJIUCh
3aIUTIJHEHHSAM/TIOJIOTaMHU; KICTO3HUX MEPEPOHKEHHSAX SE€YHHMKIB; 3aXBOPIOBAHHSIX
HIMTOMOAIOHOI 3aJI03M, a TAaKOXK MOPYIICHHSX HEWPOryMOpadbHUX KOpEsUiid B
OpraHi3mi TBapuHHU 1, B MEepUIy Yepry, TUCPYHKIIAX HEHPOrOpMOHAIBHOI CUCTEMU
rinotajamyc - rinogi3 - sS€YHUK - KOpa HAJIHUPHUKIB - IIATONOMAIOHA 3aJ103a.
[IpoctexxyBanach MOpPOJHA CXWIBHICTh A0 MyXJHMH Y KOTIB — C(IHKCIB,
€BPOIEUCHKUX KOPOTKOIIEPCTHUX Ta CIaMChKHX MOPI/I.

Cepen BusBieHHX 14 HOBOYTBOPEHb 1IEHTHU(IKOBAaHI SK 3J0sKICHI. B
3aJIOKHOCTI BiZl GOPMH POCTY BHAUICHO By3/10BaTy (MOOJMHOKY YM MHOXKHUHHY)
a0o nudysny popmu ypaxkenus (y 10% BumaaxiB) 3i 30UIbIICHHSAM AP KIITHH
3aJ103, BEJTUKUMH SIIEPISIMHA HETIPABWILHO1 (hOpMH, aHi30Kapio3oM. Y 5% Bumnaaxis
BCTAHOBJICHO BIJIJaJIECHE METACTa3yBaHHSA NPU BEJIUKUX PO3MIpax MyXJIUHU. Y
KIIIOK YaCTilIe 3yCTPIYaUCh YpaKeHHA 3 4 4 MaKeTiB 3aJI03U.

HaiiepexTuBHimMUM  METOAOM  JIIKyBaHHA  BUABWIACH  peTiOHaJIbHA
MAaCTEKTOMIS 3 BUAAICHHSIM JIM(PaTHYHOTO BY3Ja, B PE3yIbTaTl YOTO 3HUKYBAIaCh
4acToTa PEeIUAMBIB Ta 3aMaJIbHUX PEAKIIH 1 yIIIIbHEHb JIM(OBY3IIIB.
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THE COMPOSITION OF PROTEINS IN BLOOD SERUM OF RATS BY
INFLUENCE OF XENOBIOTICS

lhor Kalinin!, Victor Tomchuk?, Vasyl Grubinko?, Yuriy Prylutskyy?
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2Ternopil Volodymyr Hnatiuk National Pedagogical University,
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3Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

The effect of xenobiotics (heavy metals) on a living organism is a powerful stress
factor that exists in the environment. The blood unites all the tissues and organs of
the whole organism, an important component of which are proteins. The amount of
proteins in the blood and their qualitative diversity reflects the state of various
metabolic processes, protein metabolism, in particular, the immune status, other
protective and adaptive abilities of the organism.

Electrophoretic studies of blood proteins in electrophoretic systems with high
resolution (in particular, in PAAG) are becoming relevant and promising. For this,
it is necessary to establish the nature and physiological role of various protein
components of blood. It is also important to ascertain the different variants of
protein spectra characteristic of the normal state of the The effect of xenobiotics
(heavy metals) on a living organism is a powerful stress factor that exists in the
environment. The blood unites all the tissues and organs of the whole organism, an
important component of which are proteins. The amount of proteins in the blood
and their qualitative diversity reflects the state of various metabolic processes,
protein metabolism, in particular, the immune status, other protective and adaptive
abilities of the organism.

The study was conducted on white male rats of the same age, weighing 180-200
g, kept under standard conditions of vivarium, with free access to food and water.
Five groups of animals were studied: the first was intact (control), the second was
orally administered with a solution of copper sulfate at a dose of 3 mg/kg, which is
1/10 of LDso, and the third with a solution of zinc sulfate administered orally to
rats which is 1/20 of LDs, the fourth - cadmium sulfate solution was orally
administered to animals at a dose of 1.5 mg/kg, which is 1/30 of LDsyp, the fifth -
lead solution of nitrate at 1.7 mg/kg was orally administered to animals, which is
1/50 of LDso. Intoxication was carried out for 14 days. The work was carried out in
accordance with the Council of Europe's Convention on the Protection of Animals,
which are used for scientific purposes.

The fractional composition of serum proteins in rats was performed by DS-Na-
PAG electrophoresis on a 14% polyacrylamide gel (0.75 M tris pH 8.9; SDS 0.2%,
TEMED, PSA) according to Laemmli (1970). The protein concentration was
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determined using biuret reagent. Samples were prepared in a buffer containing 0.5
M tris pH 7.2; 2% SDS and 3 - mercaptoethanol. Electrophoresis was performed at
a voltage of 100V. Gels were stained with 0.1% Coomassi R-250 in 7%
CH3COOH and 25% aqueous methanol. The unbound protein dye was washed
with 7% CH3;COOH in 25% aqueous methanol. A protein Protein WM mixture
was used as a molecular weight marker. The obtained gels were scanned and
processed using Tabl Lab 4.01.

The study of serum proteins showed changes in the qualitative and quantitative
composition of the protein fractions in the control and under heavy metal
intoxication rats. In rats after intoxication with heavy metals, the directivity in the
redistribution of protein fractions on electropherograms was changed. In the
second experimental group, the albumin fraction decreased by 17.3% compared
with the control group. The fraction of y - globulins increased by 2 times compared
with the control group. B -, a1 - and ap - globulin fractions did not change
significantly. In rats of the third experimental group, changes in the ratio of low
molecular weight protein fractions were found. The fraction of y - globulins
increased by 1.5 times compared with the control group. In experimental animals
of the fourth and fifth groups, a decrease in the content of the albumin fraction by
25.7 and 21.2%, respectively, was found, compared with the control group. The
fraction of y-globulins increased 2.5 times in both groups compared with the
control group. Stability relative to the effect of metals on the content of a; - and
az - globulins should be noted in all experimental groups of animals. Such an
amount of the a-globulin fraction in the blood serum of animals is probably related
to the adaptive functions of these proteins, primarily their well-known role in the
processes of energy supply.

Thus, to assess the response of the protein system in the blood of animals to
intoxication with heavy metal ions, an integral approach should be used, taking
into account the possible causes of changes in the fractional composition of
proteins. Indicative changes in the relative content of y-globulins can be
considered.

This work was supported by the Ministry of Education and Science of
Ukraine (project No. 0124U001716).
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HYTPILIOJOTTYHUHI BILJIUB KAJIBIIIO TA ®OCPOPY HA
PO3BUTOK IOHI3OBAHOI I'NMEPKAJIBIEMII KIIIOK 3
XPOHIYHOIO XBOPOBOIO HUPOK
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NUTRITIONAL EFFECTS OF CALCIUM AND PHOSPHORUS ON THE
DEVELOPMENT OF IONISED HYPERCALCAEMIA IN CATS WITH CHRONIC
KIDNEY DISEASE

Mykhailo Umanets, Valerii Tsvilikhovskyi
National University of Bioresources and Nature Management of Ukraine, Kyiv, Ukraine

The study examines the nutritional effects of calcium and phosphorus on the development
of ionized hypercalcemia in cats with chronic kidney disease (CKD). A six-month observation of
two groups of cats, on different diets, showed that a low-phosphorus diet increased calcium
absorption, causing hypercalcemia in some cases. The results highlight the risks of calcium-
phosphorus imbalance in managing CKD in cats.

Bemyn.  T'inepkanbliiemiss  3a3BH4Yail  CIIOCTEPIraeTbCcd Yy  KOTIB 3
a30TEMHIYHOIO XPOHIYHOIO XBOpoOoro Hupok (XHH) i € HegoOporo 03HaKoOIO, 10
HeraTMBHO BIuBae Ha mepedir XXH [2, 5]. OOmexenns dochopy B mieTi
BBAXKAETHCSI CTAHAAPTHUM JIIKYyBaHHSM, IO 3HI)XY€E KOHIIEHTpaliio (ocdary ta
napatropmony (ITTT") y mia3mi KpoBi Ta MOKpallye OmyKyBaHHS TBapuHHU [1],
OJIHAK MOXKE CIPHUATA PO3BUTKY TIMEPKAIBIIEMII, OCKITBKM MEHIIUH BMICT
docdartis 1 BHIIE CMiBBIAHOIIECHHS Kanbliito 10 Gochopy (Ca : P) y kopMi MOKYTh
MPU3BECTH JI0 MOCHJICHOTO BCMOKTYBAHHSI KaJIbI[iI0 B KUIIEYHHKY [1, 6].

Mamepianu ma memoodu. 1IpoaHani3oBaHO ICTOPI0 XBOPOOM KOTIB 3
BCTaHOBJIEHUM jiarHo3oM XXH, ska Oyna miaATBEpIKeHA KOMIUIEKCHO 3a
pe3ynbTaTaMi BUSBICHHS TpPH YJIBTPA3BYKOBOMY JIOCHIIKCHHI Ta 3HWKCHHI
HIBUIKOCTI KIIyOOUKOBO1 (DUIbTpalii — 3a pIBHEM KPEATHHIHY Ta CETMEHTOBAaHUM
numerwnaprininom (SDMA) y cupoBariii kpoBi. Y BCix TBapuH Oyiia BCTaHOBIJICHA
npyra cragis XXH 3rigao 3a manumu International Renal Interest Society (IRIS)
[3]. Tmapunm, ski MalM TMiJBUIICHE CIIBBITHOMICHHS OUTOK/KpeaTHHIH,
apTepiajgpHy TINEPTEH31I0 a00 CYMyTHI 3aXBOPIOBAaHHSA, YU TpUUManu Oyab-sKi
METUKaMEeHTH OyJid BUKIIIOUEHI 3 ekcriepumenTy. s anamizy Oyno BimiOpano 14
narfieHTiB. [licias BCTaHOBICHHS IiarHO3y, YacTHHI TBapuH 3 rpynu 1 (8/14) Oyna
npu3HaueHa KOMeEpliiiHa JIKyBaJbHa Jl€Ta 3 OOMEXEHHUM piBHEM OIIKy Ta
dochopy, a rpymi 2 (6/14) — npU3HAYMIN KOMEPIIHHY JI€TY I TBAPUH CTAPIIOTO
BIKY.

Bnacaukam TBapuH Oyino TpH3HAUY€HO TMPUHOCHTH TBAPWH Ha TUTAHOBUU
CKpUHIHT uepe3 3 Ta 6 MICALIB 3 MOMEHTY IEpeXoJly Ha NPU3HAYEHUN THII

pauiony. BiamoBiganbHOIO 0CO00I0 3a TOAYBaHHS TBapuHU OyB BIACHHUK. Y
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JOCHIKeH1 Opanu ydacTh KOTH, SIKI MPOXWBAJIM B MPUMIIICHHSIX 0€3 IHIIHNX
TBapUH, e MOTPIOHO OyJO AN NOTPUMAHHS YMCTOTU TOMAIBIL. 3a IJIAHOBOIO
CKPUHIHTY OIIIHIOBAJIM TaKl IMOKAa3HUKUA SK Bara TiIa, 3arajbHE CaMOMOYYTTS
TBapUHH, CTaH Trifparaii, Ol0XIMIYHI TMOKa3HUKH KpoBi (KpeatuHiH, SDMA,
ceyoBuHa, (Pocdop, 3aranpHUI Ta 10HI30BaHWU Kaubmii). o mociikeHHS HE
BKJIIOYAJIMCh TBAPUHH 3 HAIMIPHOIO, YM HE JJOCTATHHOIO BAroio.

Pezynemamu i 062060pennsa. 111 yac ciocTepexeHHs Bara Tijia KOTiB Oyia
CTaO1IbHOI0, 3arajibHe CaMOIIOYYTTS OLIHIOBAJIOCH SK 3aJ0BLIbHE, TiApartaiiis B
Mexax HopMU. [IpoTsroM mecTu MicsAliB CHOCTEpekeHb y 1 rpymi TBapuH OyJio
BUSIBJIICHO JIMHAMIYHE M1JBUIIEHHS CEPEIHHOIO PIBHS 3arajiIbHOrO Ta 10HI30BAHOTO
kanblio Ha 8,1 % Ta 6,0 % BignoBigHO. Y 4/8 TBapuH | rpynu po3BUHYIACH
10HI30BaHa TiMepKajblieMis. Y Tpym 2 — piBeHb 3arajbHOrO Ta 10HI30BaHOTO
KaJIBLIIIO 3aJIMINABCS B MEXax pedepeHTHUX [4] 3Ha4UeHb MPOTITOM BCHOTO HaCy
cnoctepekeHHs. PiBeHb KpeaTuHiHy, ceuyoBUHHM, SDMA He MaB 3HA4YHUX
BiIXWJICHD MPOTITOM IIECTH MICSIIIB €KCIIEPUMEHTY B 000X TpyMax, 10 CBiIYHIIO
Ipo CTa0UTBHICTh XBOPOOM MPOTATOM Yacy CIIOCTEPEKEHHsS 1 HE 3aJexano Bif
piBHA oOMexkeHHa BMicTy Qocdopy B pamioHi. PiBeHs (ocdopy B 000X rpymax
3QJIMIIABCS B PEKOMEHJOBAHUX Mexkax 10 1,45 MKMOnb/n juis Kimok 1-2 cramii
XpOHIYHOI XBOpoOM HHpOK 3a kiacupikamiero IRIS [3], mo He morpedyBano
3aCTOCYBaHHS JOJATKOBOI Teparii A 3MEHIIeHHs piBHA Qocdopy B opraHizmi
MMaI€HTIB

Bucnoexu

BcraHoBiieHO, M0 KOTH 3 XPOHIYHOK XBOPOOOIO HUPOK, SIKI OTPUMYBAIH
TOJIIBIIIO 13 3HAYHUM OOMexkeHHsIM ¢dochopy Oy CHPUATIUBINIL 10 PO3BUTKY
10HI30BaHOI TiMEpKalbleMil, TOAl SK PAIIOH 3 MEHIIMM OOMEXKEHHSIM piBHS
dbocdhopy Ta MOMIPHUM CIIBBITHOIICHHSIM KajbIlilo 10 (Qochopy HE BHUKIMKAB
po3BUTKY  rinepdocdaremii  MNPOTATOM  IMIECTH  MICALIB  E€KCIIEPUMEHTY.
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4. EKOJIOI'TYHA BIOXIMISA
ENVIRONMENTAL BIOCHEMISTRY

“GREEN” SYNTHESIS, CHARACTERIZATION, AND ANTIBACTERIAL
EFFECT OF SILVER NANOPARTICLES DERIVED FROM
CHAENOMELES JAPONICA LEAF EXTRACT

Nina Khromykh
Oles Honchar Dnipro National University, 72, Nauky Ave., Dnipro, Ukraine
Khromykh2012@gmail.com

Background and aim. Synthesis of metal nanoparticles based on biological
matrices (“green” synthesis) has proven its advantages as an ecofriendly, fast, and
inexpensive method. Silver nanoparticles (AgNPs) have unique properties and are
being actively studied as antimicrobial agents, alone and in conjugation with
antibiotics. The paper reports for the first time the “green” synthesis of AgNPs
using Chaenomeles japonica as biological matrix.

Methods. Biosynthesis of Ch-AgNPs was carry out by mixing aqueous Ch.
japonica leaf extract and silver nitrate solution, and AgNPs conjugate with
antibiotic ceftriaxone (ceftriaxone-conjugated Ch-AgNPs) was obtained by adding
an aqueous ceftriaxone solution to the previous mixture under the conventional
laboratory conditions of temperature and lighting.

Results. Plant-mediated Ch-AgNPs and ceftriaxone-conjugated Ch-AgNPs
fabrication was observed visually by the color change of mixture from yellow to
brown, and confirmed by UV-Vis spectroscopy showed two different Amax OF the
surface Plasmon resonance absorption peaks. Comparative analysis of Fourier
transform infrared (FTIR) spectra of Ch. japonica leaf extract and Ch-AgNPs
detected the involvement of hydroxyl and carboxyl functional groups of phenolic
and aromatic compounds, flavonoids, terpenoids, alcohols, and carboxylic acids
from plant extract into bioreduction process of Ag* to Ag°, as well as implication
of protein carbonyl and amine groups in the capping and stabilization of silver
nanoparticles. Some bands, founded in the FTIR spectrum of ceftriaxone-
conjugated Ch-AgNPs, could obviously originate from the ceftriaxone molecule, in
particular the band corresponding to the stretching vibration of B-lactam ring in
ceftriaxone molecule. Study of Ch-AgNPs and ceftriaxone-conjugated Ch-AgNPs
antimicrobial activity against Pseudomonas aeruginosa strain, resistant to some
cephalosporins, have shown a dose-dependent inhibition, which exceeded the
ceftriaxone activity at the same doses.

Conclusion. The results obtained characterize Ch. japonica leaf extract as a
suitable matrix for biosynthesis of Ch-AgNPs and ceftriaxone-conjugated Ch-
AgNPs, that have shown themselves as the promising antimicrobial agents. Further
research on both types of biosynthesized nanoparticles may be aimed at creating
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effective remedies to reduce the antibiotic doses without losing antibacterial
activity against resistant pathogens, and at reviving the effectiveness of drugs to
which resistance has arisen.

CTAH XJIOPO®LIIY B POCJIMHAX TIOTIOHY, OTPUMAHUX
KJITUHHOIO CEJIEKHIE€IO 3 IOHAMMUA BAKKUX METAJIIB

Jlapuca BponnikoBal?, Oxcana Bonnapenko?, Ipuna 3aiinena’
YUTninpoecoxuii nayionanvnuii ynieepcumem imeni Onecs I'onuapa, Juinpo,
Ykpaina
2[ucmumym ¢izionozii pocaun i 2enemuxu HAH Yxpainu, Kuis, Yxpaina
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CHLOROPHYLL STASTUS OF TOBACCO PLANTS, OBTAINED THROUGH CELL
SELECTION WITH HEAVY METHAL IONS

Larysa Bronnikoval?, Oksana Bondarenko?, Irina Zaitseva®
10les Honchar Dnipro National University, Dnipro, Ukraine
2Institute of Plant Physiology and Genetics, National Academy of Sciences of Ukraine

Chlorofills a and b — are key pigments of plant photosynthesis. The content of those pigments
sum were determined in tobacco plants, obtained through cell selection with heavy metal ions
(HMI). There were no differences between experimental and control variants. Cell selection with
HMI is advanced technology for obtaining new plant forms.

Obepynmyeanua ma mema. 3arajibHE MPOTPECYIOUe TMOTIPIICHHS EKOJOTIYHOI
CUTYyaIlll CyTTEBO 3017HIOE€ (IIOPUCTUYHE PIZHOMAHITTA. 3HAYHA KUIBKICTh JUKUX
BUJIIB  POCIMH  3HAaXOJIWUTbCA HAa  MEXI  BWXHUBaHHA.  BupornryBaHHs
CUTBCHKOTOCTIOAAPCHKUX KYJBTYpP TaKOX 3 POKYy B PIK cTae MpoOJeMaTUUHUM.
BpoxaitHicTh (YTBOpPEHHSI 1HTErPaJbHOTO MPOIAYKTY) 3HUKYEThCA. TpaauiiiiHi
KyJbTYpHY 32 TAKUX YMOB HE PEali3ylOTh CBiii T€HETUYHHUI MOTEHIIAJl Y TIOBHOMY
o0cs3i. 3po3ymisio, M0 BiAMIYeHI (paKTU BUMArarTh aKTUBHUX 3yCHJIb 3 OOKY
HayKoBOi TpomMajchkocTi. llopsim 13 TpaauIliiHUMM METOJaMH  CEeJeKIIil
MPOTMOHYIOTHCA aJbTEPHATUBHI O10TEXHOJIOT1].

Meroto gaHOro HOOCHiKEHHs Oylna € OI[lHKa CTaHy HIrMEHTIB (CyMH
XJIOpoiTiB a 1 b) y pocIuH TIOTIOHY, OTPUMAaHUX METOJOM KJIITHHHOI CeJeKIIii i3
BUKOPUCTaHHAM 10HIB BaXXKKkux meTaiis (IBM).

JlaHuii NOKa3HUK KOOPJUHYETHCS 3 peakiie (OTOCUHTE3Y Y BCIX THUIIB
POCIIMH, HACIIIKOM YOT'0 € aKTUBHICTh 3arajIbHOTO METa00I13My .

Memoou. Metaboii3M BYTJIELIO Y 3arajbHi MIpl 3aJIeKUTh BiJ aKTUBHOCTI
dboToCcUHTE3Y, KOTPUH, Y CBOIO YEpry, MOB'sI3aHUN 13 BMICTOM MIrMeHTiB. KimtouoBy
poOJb BiAIrparoTh XJOpopuM a 1 6 Ta iXHIA CYKYNHUH KUIBKICHUN BIUIUB.
JocnimkyBanu napamerp a+b B pociuHax TIOTIOHY.

O0'extom mocmimkenass Oy TioTroH (Nicotiana tabacum L.). ¥V nocrin
3aJly4aau MOJIoJl pociuHM, BikoM 60 116 po3mipoM ~ 15,0 cm. Pocnunu siBnsiiu
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cobor HaciHHeBe TOKOJiHHS R1, motomcTBo pereHepanTtiB RO cTilikux 10
KIITUHHUX JHIA, OTPUMaHUX B pe3yJbTaTli PO3pOOJEHUX 103 10HIB BaKKHX
metamiB (IBM). Oninka BMicTy XJopoditiB a+b 3aiiicHIOBaNIach I KOKHOT JIiHIT
1HWBITyaJIbHO JJISI BCTAHOBJICHHS TXHIX TEHOTHUIIOBUX OCOOJIMBOCTEH.

KoHTposeMm ciayryBamy pociauHN TUKOTO THITY. HaciHHS KOHTPOITIO BigOupanu
13 CYKyIHOi HaclHHEBOI MacH, 310paHoi 13 KUIBKOX POCIHH Ta 3MIMIAHOI 3 METOIO
OLIIHKH CTaHAAPTHUX MMOKA3HHUKIB.

Jlns mpoBenieHHsS aHali3y BiaOMpanyd HEOOXIJHY Macy TKaHWHU IIJISIXOM
BUCIYOK 3 YCi€l JHMCTOBOI TOBEpXHI. AHaII3 MPOBOJWIM 3a CTaHIAPTHOIO
Metoaukoro Wellburn y Tpupa3oBiii MOBTOPHOCTI 13 HACTYHHOI CTAaTUCTUYHOIO
00poOKOI0. YMOBH MiJITOTOBKM Ta CaMoOi MPOILEIYypH aHali3y BCIX BapilaHTIB, SIK
JUUIS KOHTPOJIBHUX, TaK 1 eKCIIEPUMEHTAIBHO OTPUMaHUX, OyJid yHi(iKoBaHI.

Pezynomamu. Amnaniz napamerpy atb B pocimHax TiOTIOHY 3adikcyBaB
CYTT€EBY HOTO BapiaOEIbHICTh K B MEKaX KOHKPETHOTO TEHOTHUITY TaK 1 MK HUMH.
Tak, pi3HULSI MK TE€HOTHUIAMU 3HAXOAWIach B Jiama3oHi 1, - 2,4 pasu. 3a
aOCOJIIOTHOIO BEJMYMHOIO PI3HULI MK €KCIEPUMEHTATBbHUMHU Ta KOHTPOJBbHUMH
TEHOTHUIIAMH HE BIMIYaJIH.

Xnopodpimn a 1 b — me Momekymu, siKi BU3HA4YarOTh (BIAMOBITAIOTH) 3a
NIEPETBOPEHHS CBITOBOi €Heprii B XiMiuHy. JlaHl MOIrMEHTH 3HaXOASAThCA B
criBBigHomeHHi (a:b) 3:1. OcobauBocTSIMH OYyJI0BH IITMEHTIB € T€, IO XJOPOdia
a B mop(dipy HOBOMY KiJIbIli Ma€ METWJIBHY IpyIy, a xyjopodin b — ampaeriany.
Xnopodin a Bimirpae KIOYOBY pojib, a XJopodia D IOMOMiKHY, CHPUSIOYH
PO3UIMPEHHIO CIEKTPY MOTJIUHYTOrO CBITJIA. 3pPO3yMUIO, MIO JaHl MIrMEHTH
00CITyroBYyIOTh peakilii cyOMoseKysipHoro piBHs. CaMe Takuil piBeHb aKTUBHOCTI,
Ha Hally JyMKY, Ma€ CIPUATH CYTTEBIN KIJIBKOCTI BapiaOeIbHOCTI MapameTpiB
a+b. Ile Bu3Havae yHiBEepCaabHICTh MpoOIECy (OTOCHHTERY.

Bucnosxku. 1. 3a HOpMaJIbHMX yMOB MpH KYyJbTHUBYBaHHI y T1JPOMNOHHIM
KyJbTYypi mapamMerp a+D y poOCIMH TIOTIOHY BiJ3HAYA€ThCS IIMPOKOIO
Bap1a0eIbHICTIO.

2. 3a mapameTrpoM a+D pocIMHM TIOTIOHY OTpHUMaHi 3 BUKOPUCTAHHSIM
KJIITUHHOI cenekuli 3 IBM He BiApI3HAIOTHCS Bl pPOCIHMH TUKOTO THITY.

3. Knitunna cenexuist 3 IBM He cnipuunHsie MOAU(IKyIOUX BIUIMBIB Ha CKJIAJ
HNITMEHTIB (POTOCUHTESY.
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KOPEJIALIA MIZK BINIMBOM TEMIIEPATYPHU I BMICTOM
AMOHIIO 3A CIIPUSHHSA CHLORELLA VULGARIS
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CORRELATION BETWEEN THE EFFECT OF TEMPERATURE AND
AMMONIUM CONTENT WITH THE SUPPORT OF CHLORELLA VULGARIS

Halyna Chvaliuk, Vasyl Hrubinko
Ternopil Volodymyr Hnatiuk National Pedagogical University, Ternopil, Ukraine

An increase in water temperature was not accompanied by significant differences in
ammonium NHs*. In particular, we observed simultaneous changes in indicators in July-
September 2023 and April-May 2024.

Oorpynmyeanns ma mema. MeToro 10CIHIKCHHS OyJI0 BUSABICHHS BIUIMBY
TeMIeparypu Boau Ha Bwmict y Hid amoniro (NH4*) 3a mnpucyrHocTi
mikpoBogopocti Chlorella vulgaris y npichiit Bogoiiwmi.

B pesynpraTi amoHidikallii 1 aBTomi3y OLIKOBHX CHOJIYK, IO MICTATHCH Y
BOJII Ta MeTa0O0III3YIOTh Y BOJHUX POCIIMHAX, YTBOPIOEThC amiaunuid a30T (NH4Y),
KA B aepOOHMX YMOBaxX OKHCHIOEThCS 10 HiTpuTHOro azory (NO; ), a mam mo
aitparnoro azory (NOs ). Hirpar-ion (NO3 ) Hajgaili MOIIMHAETHCS BOAOPOCTAMH
Ta BHIIMUMH BOJSHUMH POCIMHAMH. BIIBIIICTH MPOIECIB, SKI MOXYTh 3MIHHUTH
XiMiyHy (opmy a3oTy, 3ajexarb BiJ MIKPOOPTraHi3MIB Ta TeMIlepaTypu
cepenoBuina ixuporo icHyBanHs. Ha xmituaax Chlorella Ta na Garatbox iHIIMX
OpraHiaMax JOBEJEHO, IO aMOHIA € OCHOBHUM (haKTOPOM, SIKHH PETYIIIO€
aKTUBHICTh aMOHII3BA3yI0UnX (epeMeHTiB — rayTtamataerigporeHasu (I'IIN) Ta
rnytamincuaTerasn  (I'C).  Ockinbku  BOHM  XapaKTEPU3YEThCS  BUCOKOIO
CHIOPITHEHICTIO /IO aMOHIIO.

Memoou. Hamu Oyno npoBeJeHO MOHITOPUHT (13UKO-XIMIYHUX MOKA3HUKIB
BOAM TepHOMUIBCHKOTO CTaBy BIPOAOBK POKY. J[JIsl I[bOr0 KOXXKHUX 2 THKHI, Ha
MOYaTKy 1 B CEpeMHI MICALS, 3aMIPIOBAIM TEMIIEpATypy BOAOWMM, Ta B1IOMpaIn
3pa3KM IS OO0 BUMIpIOBaHHS y HUX HOHIB amoHit0 (NH4"). JocmimkeHHs
MIPOBOIMITUCEH 32 JIOIOMOTOI0 BOAHOTO TepMomeTpa Ta loHomipy Al-123.

Pe3ynemamu. YucenbHe MOJEIIOBaHHSA TIOKa3ajgo, IO  ITiJBUILCHHS
TEMIIepaTypyd BOAM HE CYNPOBOKYBAJIOCS 3HAYHUMHU BiIMIHHOCTSMH aMOHIIO
NH ;. BokpeMa MU crocTepiraid CHHXPOHHI 3MIHU TMMOKAa3HUKIB Y JIMITHI-CEPITHI
2023 poxky Ta kBiTHI-TpaBHI 2024 poky.

Bucnoexu 1li pesynbratu CBig4aTh NPO T€, MO BECHSHE IiABUIICHHS
TeMIlepaTypd BOAW TEepHOMUIBCHKOTO BOJOCXOBHINA 3a yYacTiO OakTepiil Ta
mikpoBogopocreir Chlorella vulgaris smamBae na Bumizenns NH;*. Onnak,
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OCKUJIbKH cCriocTepirajacs HeJiHIMHA peakilis Ha TeMIeparypy, MOJajblle JITHE
HOTEIUTIHHS PUCKOPIOE BUBLIbHEHHS NHy ™.

BIOXIMIYHI OCOBJIMBOCTI GESNERIACEAE DUMORT

Ipuna lomHunbka
/ninposcvkuti nayionanvuuu yHieepcumem imeni Onecs I'onuapa, /[ninpo,
Ykpaina
siringa65@gmail.com

BIOCHEMICAL FEATURES OF GESNERIACEAE DUMORT

Iryna Domnytska
Oles Honchar Dnipro National University, Dnipro, Ukraine

Certain species of the Gesneriaceae family, due to the presence of anthocyanin pigments,
are of great importance in the life of pollinating animals and have medicinal properties for
humans and are well adapted to adverse conditions.

Ponuna Gesneriaceae napaxoBye Ouibmie 3500 BHIIB POCIUH TPOMIKIB i
CyOTpOIIiKiB, Y OUIBIIIOCTI 3 KOTPUX SICKPaBl KBITH, a00 JIUCTA, TOMY YaCTUHA BH/IIB
Ma€e TPOMHCIOBE 3HAYEHHS Y JEKOPaTUBHOMY CaaiBHUUTBI. [HImI Buau
BUKOPUCTOBYIOTHCS B €THOMEJIMLIMHI, BIAITPalOTh BEJIMKY POJIb B KUTTI KOMax Ta
IHIIMX 3aliiioBaviB. 3aBAsSKA LbOMY pOJMHA (B TOMY 4YMCHl il Ol10XIMIYHI
BJIACTUBOCTI) TIOCTIMHO BHUBYAETHCS Yy pI3HUX HAYKOBUX 3akKjajax CBiTy. B
boraniunomy cany JIHIpoOBCHKOTO HalioHAIBHOTO yHiBepcutety (JIHY) cTBOpeHa
kosiekilisi Gesneriaceae, kotpa ciyrye 0a3oro JiIs HaBYaHHS 1 pOOOTH IIKOJISAPIB,
CTYJICHTIB 1 acmipanTiB. MeTa 1aHoi poOOTH — BUSBJICHHS aJaTUBHUX PEaKIlii Ta
010XiMiYHHX OCOOJIMBOCTEH PsiLy MPEACTAaBHHUKIB KoJieKIlii Gesneriaceae.

CrocrepexeHHsI MPOBOAMIUCH Y (OHAOBIM oOpamKepel Ta PpO3IUIIHIN
teruii boraniunoro camy JIHY 3 2020 mo 2024 pik. O6’ekramu ciayryBanu 20
BuaiB, 10 riopumiB 1 20 copriB Gesneriaceae. BiacrexeHi aganTHBHI peaxiiii
JESKUX BUJIIB HA 3MIHU TEMIIEPATyp BIIPOJIOBXK POKY.

Ponuna Gesneriaceae HapaxoBye 3a JaHUMHU Pi3HHX JpKepen Oiabmie 3500
BUIB pociauH TpomikiB i cyorTpomiki (Weber, 2016; Clark, Skog at al., 2020).
binbmicte 3 HUX Mae€ JEKOPaTUBHUN BHIJIS, YUCIEHHI COPTH Ta TiOpuau
Sinningia speciosa (Lodd. ex Ker Gawl.) Hiern 1 Streptocarpus ionanthus (H.
Wendl.) Christenh. BupoiiyoTs y IpoMHUCIOBHX MacIiuTadax sl JeKOPATHBHOTO
camiBaunTBa. Omui Buau (Gesneriaceae  BUKOPHCTOBYIOTh B ETHOMEIUIIMHI
((Wiehler, 1995), 3 mux aBa ampoOoBani B Hamiiii xonekiii, Kohleria hirsuta i
3aCTOCOBYIOTh SIK 3aci0 il JIIKyBaHHS HHPOK. [HIN BHIM MarOTh CKIIAIHI
OloXiMiYHI 3B’SI3KH 3 OKPEMHMH BHAAMU KoMmax — caMin Opkonu EBmemu wopHOi
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BUKOPHCTOBYIOTh Taxyui Buaiienns Gloxinia perennis (L.) Druce mist 3aimydeHHs
camok. Ha cprorogni 3 To4uku 30py Ol0XiMii HaMOLIBIIY 3aliKaBICHICTb BUCHHUX
BUKJIMKAIOTh MUTAHHs, MOB’sI3aH1 13 3a0apBICHHSM KBITIB PI3HHUX TNPEICTaBHUKIB
Gesneriaceae. MiHIMBICTh KBITKOBOI IMrMEHTAlll Ma€ BEJIUKE 3HAYECHHS UL
eBoJIoLll MOKpUTOHACIHHUX. Jloci He BHSABIICHO, UM 3aJ€XKaTh CXO0X1 KOJIbOPH
KBITIB PI3HUX BHIB Bl OJTHUX 1 TUX CaMUX OlOCMHTETHYHMX NUIAXiB. [TocTiiiHO
3HaXOJATHCSA HOBI PEYOBHHH, IO CIPHUIIOTH 3a0apBICHHIO paHille BiAOMHUX, abo
HeloAaBHO BiakpuTux BuaiB Gesneriaceae (Ogutcen at al., 2020; Tatsuzawa at al.,
2021). T'ecHepieBi 3amuJIIOIOTHCS PI3HUMH TBapHHAMHU, Cepell SKUX 3HAYHY
KUIBKICTh CKJIQJal0Th NTaxu (KomiOpi), OpKOJMM, a TaKoX JeTioul mwuir. B
KO)KHOMY BHUTIAJKy 3a0apBJIEHHs] POCIMH YITKO BIJNOBIJA€ 3aBIaHHIO MPUBAOUTH
came TOTro 3aluiioBava, Ik MoTpiOeH JaHOMYy BUIY pOoCiuH. Benuky pois cepen
OapBHUKIB BIJIIrPalOTh BTOPUHHI METa0OJITH, 30KpeMa (EHOJbHI CIOJIYKH.
OaHakoBO BaXJIMBAa TOPIBHAHO 3 MPUBAOJICHHAM 3alUiIOBayiB iX (QyHKIIS —
3axucHa. BiioMo, 1110 3a HECHPUSATIMBUX YMOB KUIBKICTh QHTOIIaHIB B JIMCTKAX
3poctae. BoHu cnyrytoTh (OTONPOTEKTOpaMH (B TPOIIYHIN Ta albMiHChKINA 30HaX
KUIBKICTh (DEHOJIIB BHIIE, HIXK Y POCIHMH MOMIPHHUX IIMPOT). BBakaerbcs, 110
(bnaBoOHOINM, 30KpEMa, aHTOIL[IaHW, 3HWXKYIOTh PHU3UK (DOTOOKUCITIOBAILHUX
MONIIKO/KEHb KIIITUH 32 PaXyHOK 3MEHIICHHS KUIBKOCTI aKTUBHUX (OPM KHUCHIO
(Feild et al.,, 2001). B po3munigHiii TEIIUII MPH 3HWKCHHI TEMIIEPATypu JI0
kputryHoro piBas (+11°C) Takok crioctepiraiv mouepBoHiHHA JucTkiB Primulina
‘Chastity’, BimokpemsieHux Bix pociuHd. OCKUIBKM TakKy 3MiHY 3a0apBJICHHS
CIIOCTEpIrali HEOJHOPa30BO HA PI3HUX BHJIAX 1 YacTKax POCIWH, MOXJIHMBO
OPUIYCTUTH, IO CIPAlbOBYE OJHAKOBUN 3aXUCHHM O10XIMIYHUN MEXaHi3M,
3aCHOBAaHMM Ha 30UIbIIEHHI aHToIllaHiB. [Ipu 1bOMy KBITH JCSKUX TIOpHIIB
Streptocarpus 3miHIOIOTH 3a0apBJICHHS BJIITKY 1 B3UMKY BiJ OJi0-pOKEBOTO IO
BCIi MOBEPXHI MEIIOCTKH O HACHYEHO-POXKEBOIO 3 3€JICHOI OOJISIMIBKOIO, IO
NIJBUILYE iX JEKOPATUBHY LIHHICTh. 3a HAIIUMHK criocTepekeHHs MU 20 BuAiB, 10
riopunis i 20 coptiB (ocobmmBo 3 poxy Primulina Hance) BusBuimcs mocuth
CTIMKMMH 70 Cy4acHUX yMOB opamkepei, (JJomuaunmpka, 2022).

Benuke 3HadeHHs U1 JIFOMMHA Mae KOHTaKT 3 nmaxoriamu (Shepherd, 2005),
30KpeMa 3 JICTIOUMMH pedoBHMHaMu pociauH (Gesneriaceae. B Hamiiii kosexiii
HaMOUIbIIY LIKABICTh MiJ] 4aC €KCKYPCli B €KCIO3UIINHINA OpaHKepei BUKIUKAIOTh
riopuaun  S. Speciosa 3 TOHKMMH MaxoIlllaMd BeIMKHX KBiTOK Ta G. perennis 3
CHWJIBHUM apOMaToOM MEHTOITY.

Takum uwunoMmM, B boraniunomy cagy JHY yTpumyerbcs konekiis
Gesneriaceae, 3 sikoi 20 Buais, 10 riopumie i 20 copTiB, B Mepimy uepry,
npeacraBuukd  poay Primulina), BusiBHIMCS HaHOUIBII CTIHKMMH 0 YMOB
OopaHXepei, 3aBISKH CBOIM aJaNTHBHUM PEaKIlisiM Ha PI3HUX piBHAX. Bci BOoHH
MaloTh SICKpaBe 3a0apBJICHHS KBITIB, B MNEPILy YEpry, 3aBASKH aHTOLlaHAM, SKi
TaKOXX 3a0e3MeuyloTh 3aXHCHY (QYHKIIIO JIMCTKIB POCIWH BiJ HaJIUIIKIB
BUTIPOMIHIOBaHHS Ta HU3BKUX MO3UTUBHUX Temreparyp. Kpim Toro, K. hirsuta
BUKOPUCTOBYETBCS B eTHoMeaunuHi, G. perennis mae 3amax MEHTONY, IO
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MO3UTUBHO BIUIMBA€ HA HEPBOBY CHCTEMY JIOAWHU. BBakaeMo IOIiIBHUM
noJiajiblllc BHBYCHHS OlOXIMIYHMX BJIacTHBOCTel (Gesneriaceae, sk jpkepena
MEPCTIEKTUBHUX IS JIFOIMHA PEYOBHH.

HEPETPABJIEHHS BIJVIKIB ¥ XBOPHUX 3 IIOEAHAHUMMU
3AXBOPIOBAHHSIMU HIJIYHKA I TEHATOBLIIAPHOI CUCTEMU

JIwammwia Ckyounbka, Onena CeBepuHoBcbka, Tersina IlonoBa
J[Hinposcovkuil depaoicasrull meOuuHuUll yHigepcumen,
ninposcvkuti nayionanvuuu yHieepcumem imeni Onecs I'onuapa, /[ninpo,
Ykpaina
luda.scubitskaya@gmail.com

PROTEIN DIGESTION IN PATIENTS WITH COMBINED DISEASES OF THE
STOMACH AND HEPATOBILIARY SYSTEM

Lyudmila Skubitska, Olena Severynovska, Tetiana Popova
Dnipro State Medical University,
Oles Honchar Dnipro National University, Dnipro, Ukraine

In recent years, a clear tendency to increase the incidence of comorbid pathologies of the
stomach and organs of the hepatobiliary system has been observed. Gastritis and duodenitis are
often found in combination with diseases of the liver and pancreaticobiliary tract and are of
theoretical and practical interest in terms of cause-and-effect, pathophysiological relationships,
mechanisms of their development and concomitant course.

OcTanHl pOKM TPOCTEKYETHCS UITKA TEHJIEHIISI 0 30UIbIIEHHS
3aXBOPIOBAHOCTI Ha KOMOPOiAHMI Tiepedir mMaroyioridi NUIYHKY Ta OpraHiB
renatoOimiapHoi cucreMu. ['acTput 1 QyONEHIT JOCHTh YacTO BUSBISETHCS B
KOMITJIEKC1 3 XBOpoOaMW TI€YiHKH, MaHKPEaTOOUTiapHOTO TPaKTy Ta MarTh
TEOPETUYHUNA Ta TPAKTUYHUN IHTEPEC B AacCHeKTl MNPUYUHHO-HACIIIKOBUX,
nato(i310J0TIYHUX 3B’S3KIB, MEXaHI3MIB 1X PO3BUTKY Ta CYIMyTHHOTO MEpeoiry.
[TommpeHuM yckJIagHEHHSIM € 3MiHU (yHKLII KuKiBHUKA. [Ipy nboMy naHi mpo
3MIHM TEPETPABJICHHS OUIKIB Yy XBOPUX 3 MO€AHAHUMHU XBOpPOOaAMHU MLUIYHKY 1
renaToOIlapHOi CUCTEMHU MPEACTABJIEH] JIUIIE B OAMHUYHUX pOOOTaX.

Mema. BUBYUTH MOKAa3HUKH TIEPETPABICHHS TBAPUHHUX OUIKIB y XBOPUX HA
XPOHIYHUM TacTPUT Ta XPOHIYHUU TacTPOIYOJICHIT MOEJHAHUN 3 XPOHIYHUM
rernaTuToOM Ta CYIyTHBOIO MATOJIOTIE0 MaHKPEaTOO1IiapHOTO TPAKTY.

Memoou. B ymoBax  cramioHapy  JikapHi ~ MeuHukoBa  3a
3arajJbHOMPUAHATHMH KIITHIYHUMH METOJMKAMH IOCTIKeHO 60 40JIOBIKIB y BiIll
Bim 26 nmo 55 pokiB 1 chopmoBani aBi rpynu xBopux: I rpyma (30 oci0) 3
xponiuauM rtactputom, II rpyma (30 oci0) 3 XpOHIYHUM TacTPOaYOJICHITOM
acolL1OBaHUM 3 TeMaTUTOM, XOJICHUCTUTOM Ta MAaHKPEATUTOM 11032 3arOCTPEHHSIM.
TpaBHy (GyHKIIIO BUBYAJIM 32 MOKa3HUKAMU: 3MIHEHI 1 HE3MIHEH1 M’ S30B1 BOJIOKHA
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B Komporpamax. Pesynbpratu xapakrepusyBaiu 3a B.M. CamapiHoro, MiHiMajgbHa
CTymiHb (+),cepenns (++), Bupaxena (+++).

Pezynomamu. TleperpaBneHi M's30BI BOJOKHA B MiHIMaJIbHIA Ta cepemHiit
KUTbKOCT1 BUsBIEH] y 14 oci6 (46,7%) I rpymu i y 22 oci6 (73,3%) 11 rpynu 1 HE
niarHoctoBano y pemrtu 50% Ta 10% mnamieHTiB BIAMOBIAHO. 3HAYHA KUIBKICTH
3MIHEHUX M'S30BHX BOJIOKOH BUsiBIieHA Y 5 (16,6%) oci6 Il rpynu 3 komopO6iaHOI0O
natoJioriero. Hereperpasneni M's30B1 BOJIOKHA BUSBIICHI JIMIIIE B MiHIMAJIBHUX Ta
cepenHix cteneHsx BupaxkeHocti y 15 (50%) xBopux 3 ractputom ta y 12 (40%)
0ci0 3 KOMOPOIAHUM TacTPOyOIeHITOM. BIiMOBIIHO B peIITH XBOPUX 000X Tpym
JTAaHUM TTOKA3HMK B KaJll HE J1arHOCTOBAHO.

Bucnosku. 3MiHeH1 M'130B1 BOJIOKHA BU3HAUYCHI B KaJll IEPEBa)KHO TAIlIEHTIB
I rpynu 3 KOMOpO1HOIO MATOJIOTIEO, IO CBIAYMTH MPO HEAOCTATHIO (PepMEHTHY
nenTuaa3Hy (YHKIN0 MUTYHKY Ta HiJIUTYHKOBO1 3ay103u. CTYIiHR BUPaKEHOCTI
JOCTIKYBAaHOTO TIOKa3HUKA BiJI CEPEIHBOTO J0 BHCOKOTO MOKE KOPEIIOBaTH 3
TSDKKICTIO MEpedIry SIK TacTpOAYOACHITY Tak 1 CYNMyTHIX HATOJIOTiIM. Y MalleHTIB
000X Tpyn Maike B OJIHAKOBIM KUIBKOCTI MPHUCYTHI B KONpPOTrpaMi HE3MIHEHI
M'S30B1 BOJIOKHA, IO CBIAYHUTH MPO HEAOCTATHICTh HUIYHKOBOIO IEpPETPaBICHHS
TBAPUHHUX OUIKIB MOB'sI3aHYy, IMOBIPHO, 3 3HUKEHOIO HUTYHKOBOIO CEKPELIEI0 SIK
HCL, nerncuHy Tak 1 MOTOPHKOIO.

ASSESSMENT OF THE EFFECTIVENESS OF NANOLIPOSOMES
LOADED WITH miR143 FOR THERAPY OF NON-INVASIVE HUMAN
BLADDER CANCER IN VITRO

Rustam Kurbanov, Yuliia Kozyr, Kateryna Kot, Yurii Kot
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
yurii.kot@karazin.ua

Bladder cancer is an uncontrolled growth of abnormal tissue that starts in the
lining or bladder connective tissue layer of the bladder (non-invasive type) or can
spread to the bladder muscle wall (invasive type). According to GLOBOCAN (The
Global Cancer Observatory interactive web-based platform), it is the tenth most
prevalent malignancy in the world and the thirteenth most lethal as of 2023.
MicroRNA-liposomes complex represents a type of nano-sized intravesical drug
delivery system which exhibits superior retention in bladder tissue due to their
ability to form covalent bonds with thiols present in mucosal tissue. MicroRNAs
(miRNAs) are small, non-coding RNA molecules that, via the RNA-induced
silencing complex, either degrade or prevent target messenger RNAs from being
translated and thus, can modulate the synthesis of target proteins. In the field of
oncology, miRNAs have been evaluated as potential regulators in cancer
development processes. miRNAs formulated in liposomes facilitate the expression
of tumor suppressor, leading to regression and even disappearance of tumor. Due
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to their regulatory role in protein synthesis, miRNAs are emerging as a promising
therapeutic strategy in bladder cancer treatment.

The aim of this study was to investigate the effectiveness of miR143-loaded
nanoliposomes to viability suppression of human bladder cancer cells in vitro.
Human urinary bladder transitional carcinoma cells (RT4 line) were cultured at
37°C and 5% CO; in RPMI 1640 medium (Gibco) supplemented with 10% FBS,
100 U/ml penicillin, and 100 pg/ml streptomycin on the outer surface of porous
microcarriers GEM (Global Eukaryotic Microcarriers) in the CERO 3D
BioLevitator bioreactor.

Nanoliposomes were produced using the kit for lipofectamine transfection
"Effectene Transfection Reagent Kit" (Qiagen) and fluorescent conjugate of
miR143-Cy5 (Creative Biogene Service), respectively, following the instructions
of the manufacturers. The miRNA concentration in the liposome suspension was
10.5 x 10'® RNAs molecules per liter. A suspension of liposomes with miR134
was added to the medium. To control the penetration of liposomes with microRNA
into the cell body and the release into the cytoplasm, before the initiation of
liposome formation, a vital fluorescent dye was added to the microRNA solution as
part of the CytoPainter Cell Tracking Kit-Green (Abcam). Testing was performed
on GEM-based spheroids. Detection and visualization of the liposome-specific
signal (AEx — 647 nm, AEm — 697 nm) was performed in phase contrast and
fluorescence imaging modes on a laser scanning confocal microscope FV10i-LIV
(Olympus) equipped with a 60/1.2 NA water immersion objective and system of
long-term incubation of cells (37.0+0.1°C, 5.0£0.1% COg, 99.5+0.1% RH). Post-
rendering of the obtained optical section images was performed using the Olympus
cellSence software.

All manipulations with cells and miR143 were carried out in aseptic
conditions of a Class Il biological safety cabinet, as outlined in the European
Commission Directive "European Directive 2000/54/EC" for carrying out work
with cells of cultures and agents that pose a potential danger to the operator.

The cell cycle phase was determined using the "Premo FUCCI Sensor Kit"
(Molecular probes). Determination of the number of live cells in the culture was
carried out using the "Cell Viability Assay Kit Fluorometric" (Abcam). The
concentration of reactive oxygen species was determined using the "DCFDA /
H2DCFDA - Cellular Reactive Oxygen Species Detection Assay Kit" (Abcam).
The concentration of lipid hydroperoxides was determined using the "MitoPeDPP
sensor" (Dojindo). Caspases 3, 8 and 9 activities were determined using the
"Caspase-3, Caspase-8 and Caspase-9 Multiplex Activity Assay Kit-Fluorometric™
(Abcam).

The results demonstrated that miR143-loaded nanoliposomes effectively
transported miRNAs into RT4 line cells. At the same time, incubation of cells with
nanoliposomes after 72 hours leads to increased number of dead cells and cell
death parameters:

- increase in the concentration of ROS and lipid hydroperoxides;
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- increase the caspases 3, 8 and 9 activities;
- induces the cell cycle arrest at G1/S phase.

Thus, this study demonstrated the efficacy of miR143-loaded nanoliposomes
for viability suppression of human bladder cancer cells in vitro. The potential role
of mR143 to directly bind and regulate the expression of cyclins and their
associated kinase, one key family of proteins that regulate the cycle, and ability of
miR143 to promote cancer cell apoptosis by elevating caspases yield and reducing
expression of Bcl2 protein is being discussed.

ASSESSMENT OF THE ABILITY OF HUMAN BONE MARROW
MESENCHYMAL STEM CELLS FOR OSTEOGENIC
DIFFERENTIATION AFTER ENCAPSULATION IN ALGINATE
MICROSPHERES

Lasko Marial, Trufanova Natalia?, Petrenko Oleksandr?, Kateryna Kot?,
Yurii Kot!
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
2The Institute for Problems of Cryobiology and Cryomedicine, Kharkiv, Ukraine
yurii.kot@karazin.ua

Our previous research demonstrated that the encapsulation of human bone
marrow mesenchymal stem cells (hBM-MSC) in alginate microspheres contributed
to a prolonged preservation of cell viability. However, the question remains
whether hBM-MSC:s retain their osteogenic potential after being released from the
alginate microspheres (AMS).

Experiments were conducted on hBM-MSCs obtained from the cryobank of
the Institute for Problems of Cryobiology and Cryomedicine, NAS of Ukraine
(Kharkiv). Cells were cultured in a Galaxy 14S CO:-incubator at 37°C, 5% COx,
and 95% humidity in a-Minimal Essential Medium (Gibco) complete growth
medium. Encapsulation was performed using electrospraying. Cells encapsulated
in AMS were stored in 35 mm dishes (Eppendorf) at 22°C in the culture medium
for 3 days. After 3 days of storage in AMS, the cells were released, washed from
the alginate shell remnants, resuspended in the growth medium, seeded, and
cultured to 80-86% monolayer density. Osteogenic differentiation of the cells was
induced by replacing o-MEM with osteogenic medium o-MEM (Gibco),
containing 0.1 puM dexamethasone (Sigma-Aldrich), 0.05 mM ascorbic acid
(Sigma-Aldrich), 10 mM glycerol-2-phosphate (Sigma-Aldrich), and 20% FBS
(Gibco). 14 days after the induction of differentiation, the osteogenic potential of
the cells was evaluated spectrophotometrically by assessing alkaline phosphatase
expression using the "Alkaline Phosphatase Assay Kit" (Abcam, ab83369);
calcium accumulation in the culture using the "Osteogenesis Assay Kit" (Merck-
Millipore, ECM815); osteopontin expression using the "Osteopontin ELISA Kit"
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(Abcam, 205076); and immunofluorescent detection of the osteogenic marker
protein CD34 using anti-CD34 antibody/Phycoerythrin (Abcam, ab223930) and
laser confocal microscopy (Olympus FV10i-LIV).

After 3 days of encapsulation, MSCs retained their ability to proliferate and
formed a dense monolayer of spindle-shaped cells capable of synthesizing alkaline
phosphatase, osteopontin, the surface marker CD34, and accumulating calcium,
indicating the ability of cells to undergo osteogenic phenotype changes.

ASSESSMENT OF THE ABILITY OF miR24 AND miR101-LOADED
NANOLIPOSOMES FOR CYTOPROTECTION AFTER CEREBRAL
ISCHEMIA/REPERFUSION IN VITRO

Liwei Fan, Oleksandr Shvedov, Kateryna Kot, Yurii Kot
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
yurii.kot@karazin.ua

Stroke is a leading cause of death and disability world-wide with very limited
therapeutics. Cerebral ischemia is a major type of stroke, accounting for almost
80% of stroke cases, with a prevalence of about 2.5%. Restoration of blood supply
(reperfusion) as a result of acute stroke therapeutics or spontaneous reperfusion in
a subacute context may also lead to reperfusion injury. Cerebral ischemia
reperfusion injury is a debilitating medical condition, currently with only a limited
number of therapies aimed at protecting the cerebral parenchyma. This type of
injury has been strongly associated with acute inflammation. Local administration
of drugs is not feasible for some inflammatory diseases, because the drugs lack
tissue penetration ability after systemic delivery and may also cause systemic
toxicity. Micro RNAs (miR) are small, non-coding RNA molecules that, via the
RNA-induced silencing complex, either degrade or prevent target messenger
RNAs from being translated and thus, can modulate the synthesis of target
proteins. In the field of neurology, miRNAs have been evaluated as potential
regulators in brain development processes and pathological events. Because of
their ability to regulate the synthesis of target proteins, miRNAs emerge as a
possible therapeutic strategy in limiting the neuronal damage following a cerebral
ischemic.

The aim of this study was to investigate the effectiveness of miR24/miR101-
loaded nanoliposomes to correct the prooxidant/antioxidant status of human brain
endothelial cells after their ischemia-reperfusion injury in vitro.

Human primary brain microvascular endothelial cells (hPBMECs,
CellBiologics, Cat.H-6023) were cultured at 37°C and 5% CO, in DMEM medium
(Gibco) supplemented with 10% FBS, 100 units/mL penicillin, and 0.1 mg/mL
streptomycin on the outer surface of porous microcapillaries HollowFiber in the
CellMax Quad channel microcapillary flow bioreactor System (FiberCell
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Systems). As a model of ischemia/reperfusion damage to cells in vitro, oxygen-
glucose deprivation/reoxygenation was used: oxygen in the air phase of incubation
of the duct cartridge was replaced by nitrogen; the culture medium was replaced
with a medium with sucrose instead of glucose; the flow rate of the nutrient
medium through microcapillaries was reduced to 1 mi/hour. Cells were cultured
under the specified conditions for 20 minutes and returned to normal culture
conditions.

Nanoliposomes were produced using the kit for lipofectamine transfection
"Effectene Transfection Reagent Kit" (Qiagen) and fluorescent conjugates of
miR24-Cy5 and miR101-Cy5 (Creative Biogene Service), respectively, following
the instructions of the manufacturers. The miRNAs concentration in the liposome
suspension was 10.8 x 10* RNAs molecules per liter. A suspension of liposomes
with miR24/ miR101 was added to the medium. To control the penetration of
liposomes with microRNAs into the cell body and the release of their contents into
the cytoplasm, before the initiation of liposome formation, a vital fluorescent dye
was added to the microRNAs solution as part of the CytoPainter Cell Tracking
Staining Kit-Green (Abcam). Testing was performed on a monolayer of cells.
Detection and visualization of the liposome-specific signal (AEx — 647 nm, AEm —
697 nm) was performed in phase contrast and fluorescence imaging modes on a
laser scanning confocal microscope FV10i-LIV (Olympus) equipped with a 60/1.2
NA water immersion objective and system of long-term incubation of cells
(37.0+£0.1°C, 5.0+£0.1% CO, 99.5+0.1% RH). Post-rendering of the obtained
optical section images was performed using the Olympus cellSence software.

All manipulations with cells and miRNAs were carried out in aseptic
conditions of a Class Il biological safety cabinet, as outlined in the European
Commission Directive "European Directive 2000/54/EC™ for carrying out work
with cells of cultures and agents that pose a potential danger to the operator.

Determination of the number of live cells in the culture was carried out using
the "Cell Viability Assay Kit Fluorometric" (Abcam). The concentration of
reactive oxygen species was determined using the "DCFDA / H2DCFDA -
Cellular Reactive Oxygen Species Detection Assay Kit" (Abcam). The
concentration of lipid hydroperoxides was determined using the "MitoPeDPP
sensor" (Dojindo). The degree of mitochondrial membranes depolarization was
determined using the "JC1-Mitochondrial Membrane Potential Assay Kit"
(Abcam). Superoxide dismutase activity and catalase activity were determined by
the spectrophotometric method with the "Superoxide Dismutase Activity
Colorimetric Assay kit" (Abcam) and "Catalase Assay Kit" (Abcam) respectively.

The results demonstrated that miR24/miR101-loaded nanoliposomes
effectively transported miRNAs into cells and released their contents in the
cytoplasm. At the same time, incubation of cells with nanoliposomes after 48 hours
leads to correction of the oxidant status of human brain endothelial cells after their
ischemic-reperfusion injury in vitro:

- decrease in the concentration of ROS and lipid hydroperoxides;
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- formation of redox-active endosomes (redoxosomes) in the cytoplasm;

- normalization of superoxide dismutase and catalase activity;

- normalization of the degree of polarization of the mitochondrial membrane.

Thus, this study demonstrated the efficacy of miR24/miR101-loaded
nanoliposomes for correcting the pro-oxidant-antioxidant status of human brain
endothelial cells after their ischemic-reperfusion injury in vitro.

3B'SAA30K EMOHIFIHOFOUIHTEHEKTY TA IICUXITYHOTI'O 310POB'A:
INCUXOPIBIOJOITMHUN AHAJII3 B KOHTEKCTI HOHEPEZKEHHA
TA KOPEKLII AEITPECUBHUX CTAHIB

Codis SAcnorop, Onena CeBepuHOBCbKa
Jninposcovkuii nayionanvrut yHieepcumem imeni Onecs I onuapa, /[ninpo,
Ykpaina
sifiayasnohor@gmail.com

RELATIONSHIP BETWEEN EMOTIONAL INTELLIGENCE AND MENTAL
HEALTH: PSYCHOPHYSIOLOGICAL ANALYSIS IN THE CONTEXT OF
PREVENTION AND CORRECTION OF DEPRESSIVE STATES

Sofiia Yasnohor, Olena Severynovska
Oles Honchar Dnipro National University, Dnipro, Ukraine

The purpose of this work was to reveal the impact of emotional intelligence on physiology,
mental health, focusing on aspects related to depressive states and developing possible
approaches to their prevention (cognitive therapy).

CyyacHuil cTraH pO3BHUTKY TmpoOjemaTuku emoiriitHoro intenekty (EI)
BUKJIMKAHUW PI3HUMHU TICUXOJIOTIYHUMH TEOPIIMH Ta 3arajbHUMU YSBJICHHIMHU
PO 110 3[IaTHICTh JIIOJIMHU MPABUIILHO PO3YMITH BJIACHI IYMKH Ta €MOIIii, a TaKOX
KOHTPOJIIOBATH Ta BUKOPUCTOBYBAaTH iX $IK I1HCTPYMEHT MJIsi HaJlaroKeHHs
BIJIHOCUH, MOJINIIEHHS KOMYHIKAaTUBHUX HABHYOK, PO3B’SI3aHHSI PI3HOMAHITHHX
KOH(DIIKTIB Tomio. CuTyallisi BOEHHOTO CTaHy B YKpaiHi Ta MOB’s3aHl 3 HEIO
ncuxo@i3i0i0riyHl HaBaHTAXEHHS HA OCOOMCTICTh B CHJIy CBO€i creuudiku
MPUHIIMIIOBO BIAPI3HSAIOTHCS BIJl CUTYaIllH, sIKI OyJM MPEeaIMETOM BXkKe 3/11MCHEHHX
JOCTIKEeHb, @ TOMY TOTPeOyIOTh OKPEMOTO aHali3y, y3arajJbHEHHS Ta TMOIIYKY
ONTUMAJBLHUX TICUXOJIOTTYHUX METO/IIB, SIKI € aKTyaJbHUMH Ha CbOTOAH1 Y (DOKyCi
PO3BUTKY €MOIIIMHOTO 1HTEJIEKTY Ta 3MIIMHEHHI NCUXIYHOTO 370pOB’s. 30Kpema,
BOXJIMBUN HAYKOBHM 1HTEPEC CTAaHOBUTh BUBUYEHHS MHUTAHHS PIBHS EMOIIITHOTO
IHTEJIEKTY y CTYJEHTIB, AK crenu(iuHoi Ta Bpa3NuBOi KaTEropii, MiJBUIICHHS
iX CTIMKOCTI /IO CTPECOBUX CHUTYyaIlili, TMOMEPEKEHHS Ta KOPEKIs Yy HUux
JETIPECUBHUX CTaHIB.

167 3mopoBUX JOOPOBOJBINIB — TMPEACTABHUKIB PI3HUX (HaKyJIbTETIB
JIHITPOBCHKOIO HAIIOHAJIBHOTO YyHiBepcuTeTy iMeHi Onecs ['oHuapa cramum
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JTOTUYHUMHU JI0 JOCTIKEHHS, 00’€KTOM SKOTO OyJiu IMOKa3HUKU EMOIIHHOTrO
IHTEJIEKTY Ta CTafii Aenpecii.
3a METOIMKOI0 BH3HAUEHHS PIBHS PO3BUTKY E€MOIINHOTO I1HTENEKTY 3a
Hanienem ['oynmanom, wmoaudikoBanoro Hatamiero IBaHOBOIO, Ta METOAMKOIO
JIarHOCTUKHU JICTIPECUBHUX CTaHIB 3a INKaJok jenpecii beka Oymu 3mificHeHi
eMIIpUYHI JOCTI[DKEHHS B Tpylax  PECHOHJEHTIB WIOJ0 3arajibHOro piBHSA
€MOLIIMHOTO 1HTENEKTy Ta 30aJlaHCOBAHOCTI HABUYOK, a TAaKOX BU3HAYEHO PIBEHb
PO3BUTKY KOXKHOI 13 14 HAaBUYOK €MOIIMHOTO 1HTEJIEKTY.
HoBi  gocmimkeHi  nmaHi, CTaTUCTUYHO  JOCTOBIPHI,  OTpPHUMaHIi
Hics TEOPETUYHOTO METOAY (aHalll3 HayKOBOI JIITEpaTypy 3 METOI BU3HAYEHHS
CTaHy PO3pOOJICHOCTI JOCIIKYBaHOI MPOOJeMH) 3a pe3yiabTaTaMH EMITIPUYHHUX
METO/IB (METOAMKAa BHU3HAYEHHS PIBHSI PO3BUTKY EMOIIMHOTO 1HTEICKTY 3a
HaiBigomimor — 3a JI. I'oynmanom, moaudikoBanoro H. IBaHOBOIO; MeToaMKa
JIIarHOCTHUKH JETPECUBHUX CTaHiB 3a [IKAJIOIO nenpecii beka);
MaTEMATHKO—CTAaTUCTUYHHUX 00YHCIICHb (BU3HAYEHHS B1JICOTKOBOTO
CHIBBIIHOLIEHHS, aHaji3 JaHUX 3a BU3HAYCHUMH KPUTEPISIMU, OOYMCIEHHS
KopessiiitHoro koediuienta IlipcoHa, oOLiHKa 3HAYMMOCTI KOE(]IIIEHTIB perpecii;
BUKOPUCTaHHSA HA0Opy CTaTUCTUYHUX IHCTPYMEHTIB JJIA aHadi3y naHux Microsoft
Excel; 3nauenns mignaBanm oqHOCTOPOHHBOMY aucHepciiiHoMy aHalizy ANOVA,;
JlaHl mpejncTaBieHl sk cepeaHe (M) 1 ctangapTHa nmoMuiika cepeanboro (SEM);
pesynbratu npu P<0,05 BBaXkalmcs CTAaTHCTUYHO 3HAYYIIMMH). SIK pe3ynbrar,
MO>KJIMBICTh BCTAaHOBUTHU TNPUYUHHO-HACIIIKOBI 3B’S3KM MK TOKa3HHUKAMU
EMOIIIITHOTO THTEJIEKTY Ta JACTPECI€l0 Y JOCTIHKYBaHUX.

Y  OUIBLIOCTI CTYJIEHTIB-PECIOH/ICHTIB TMOKA3HUK JIeTIpecii KOJIMBABCS
y mexax 17-25%, mo BiAmoBigae CyOKIIHIYHINA Ta MOMIpHIA aenpecii. PiBeHb
3arajbHOTO €MOIIMHOTO 1HTENeKTy —y Mexax 50%, a 30araHcOBaHICTh HABUYOK
EI — 70-80%. byna BimMideHa BHCOKa 3aJ€KHICTh MK MOKA3HUKOM BHUPIIICHHS
BHYTPIIIHIX KOH(IIKTIB 1 KOH(IIKTIB I[IHHOCTEH, TOMY BaXXJIMBHUM KpPOKOM
JUISl KOKHOTO € YCBIJIOMJIEHHSI PO3YMIHHS LMX KOH(QIIKTIB Ta IXHHOTO BIUIUBY
Ha McuxiyHe 370poB'a. JleTaJbHO BH3HAY€HI OCOOJMBOCTI MO TPyMaM CTOCOBHO
3aJIe)KHOCTI PO3BHUTKY Jemnpecii Ta mokasHukamu El, 110 € BAXXTUBUMU y HAIPSMKY
PO3BUTKY €MOIIIHOrO 1HTeNeKTy. Came BOHHU JI03BOJISIIOTH 0OpaTH MpPaBUIbHY
METOAMKY oo miaBuileHHd El, a ue, BIANOBIAHO, CHpUs€ 3HUKEHHS PHU3UKY
MOSIBU TICUXOJIOTIYHUX PO3JIAJIIB, CIPUSIOTh PO3POOIIl MOXKIMBUX MIIXOMIB JI0 X
nornepeKeHHs (KOTHITUBHA Tepartis).

Jlane MOCHIKEHHS Ta WOTO pe3yibTaTH, AKI HAIIWIUIA 1HIWBIIYyaTbHO
KOXXHOMY  ONUTYBaHOMY, JIOMIOMArarOTh Kpalie 3pO3yMITH  OCOOJMBOCTI
0COOMCTOr0 eMOLIHHOTO 1HTENEKTY, aHTUACTIPECUBHOI 3aJIEKHOCTI BiJl PIBHS CTaHy
EMOIIIITHOTO 1HTENIEKTy O0co0M. VY3arajbHEHI JIenepCcOHAl30BaHI peE3yIbTaTH
OlpalbOBaHl Ta MpoOaHali30BaHi, pO310paHi LIOJ0 YNEPEIKEHHS IEIPECUBHUX
CTaHiB, JE€TaIbHO MPOKOMEHTOBAHI B HANPSIMKY PO3BUTKY HABHYOK EMOIIITHOTO
IHTENEeKTY TMiJ 4Yac MNpoXo/pkeHHs Kypey «®dizionoris  emowiiy, SKHii
nepen0ayeHu B OCBITHIA mporpami 3700yBayiB BHILOI OCBITH J{HIMPOBCHKOTO
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HaIllOHAJILHOTO YHiBepcuTeTy. lle 1ae TO3WTHBHI pe3yiabTaTd MI0A0 3MIHU
MOKAa3HUKIB, SIKI XapaKTEPU3YIOTbCSA MIJBHUILEHHSAM PIBHS YCBIJOMJIEHOCTI OO
BaXXJIMBOCTI PO3BUTKY €MOIIIMHOTO 1HTENEKTY Ta HAaBUYOK, Ki HOTO POpPMYIOThH, a
1€, B CBOIO YEPry, CIIPHUsIE TMOTIEPEKEHHIO MOSBH JISTIPECii, 3HIKEHHIO 11 piBHSI.

[IJISIXT MIIBULIEHHSA ATATITAIIAHOTO MOTEHIIAJTY
JIIOIUHU

Boaogumup €nin, Osiena XomMeHKO
ninpoecwvkuti nayionanvuuu yHieepcumem imeni Onecs I'onuapa,
Jninpo, Ykpaina
vovaenin00@gmail.com

WAYS TO INCREASE HUMAN ADAPTIVE POTENTIAL
Volodymyr Yenin, Olena Khomenko
Oles Honchar Dnipro National University, Dnipro, Ukraine

Possible ways of increasing the adaptation potential of a person are described. Strategies
such as endurance training, the use of special dietary supplements, optimization of the diet and
rest, and the use of pharmacological agents increase resistance to stress factors.

3 PpPO3BUTKOM TEXHIYHOTO MPOrpecy Ta 3a YMOB JAUCTAHIINHOI poOOTH
(G13MYHI HAaBaHTAXKEHHSI HAa OpraHi3M JIOAWHU Ta ii pyXOBa aKTHUBHICTb 3HAYHO
3MEHIIWINCH, 1110 HETaTUBHUM UYHMHOM B1IOMJIOCH Ha MOXJIMBOCTI HIATPUMYBATH
ONTUMAaJIbHY Mpale31aTHICTh, IPU3BEJIO A0 3HWKEHHS 3arajJbHOro afanTauiiHoTo
noTeHmiany. [ligBuieHHs afanTalifiHOTO TOTEHINATy Mig Yac (QI3UYHHUX
HaBaHTa)XEHb — BAXKJIMBUH acCMeKT MiITPUMAHHS 3/10POB'.

Mera pobGot — mpoaHami3yBaTU MOMJIMBI  IUISAXU  MiABUIICHHS
aJanTalifHOrO MOTCHITIATY JIFOUHHU.

BuxopucroByBanu 010110CEMAaHTHYHUA METOJ 3 aHAJII30M  HAasIBHOI
JITEPATYpPH.

ApnanTanig opra”izMmy [0 (I3UYHOrO HABAHTAXKEHHS IPYHTYEThCS Ha
MOOUTI3ali Ta BUKOPUCTaHHI (YHKLUIOHAJBHUX PpE3EpBIB  OpraHismy i
YAOCKOHAJIEHH] HasBHUX (1310JOTIYHUX PETYISATOPHUX MEXaHi3MIB. Y MpoNEci
ajanTaiii HE CIOCTEpITaETbC NOSIBU HOBUX (PYHKIIOHAIBHUX SABHUIL a0o
MEXaHI3MiB, aji¢ HasBHI MEXaHI3MHU MOYMHAIOTh MpallOBaTH OLIbII €(PEKTUBHO,
IHTGHCUBHO Ta €KOHOMHO. BimoMo 2 eramu anamnrariii, SKi YepryroThCs Ta
BIUIMBAIOTh OJWH HA OJIHOTO — TEPMIHOBHM Ta IOBroTpuBaauii. IligTpumaHHs
roMeoctasy npu (I3MYHOMY HaBaHTAXKEHH1 3a0€3MEUy€eThCSl 4Yepe3 KOMILIEKC
¢b1310510T0-010XIMIYHUX Ta MOJICKYJIIPHUX MexaHi3MiB. Ha ¢izionoriunomy piBHi
€ BKIIOYAE AaKTUBAI[IO CEPLEBO-CYIMHHOI Ta JUXalbHOI CHCTEM, 3MiHY
(GyHKIIOHYBaHHS EHIOKPUHHOI CHCTEMH, a TaKOXX aKTHBAI[II0 METa0OJIYHUX
MPOIIECIB, 110 CIPSMOBAHI Ha 3a0e3MedYeHHsT M'130BOi pOOOTH. Y KpOB’siHE PyCIO
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HAJXOJSTh TOPMOHHM, TaKl SIK aJpeHalliH, HOpaJapeHalliH, KOPTU30JI, TECTOCTEPOH 1
TOpMOH pocty. L1i TopMOHM HOTIOMararoTh OpraHizMy Kpaiie OOpOTHCS 31 CTPECOM,
MOKPAIYIOTh HACTPIH 1 MiABUIIYIOTH 3arajibHy €HEPTiiHICTh 1 BATPUBAIICTD.

bioxiMiuHi TIpollecH BKJIIOYAIOTH TMIABUIIEHHS PIBHA EHEPTETHUYHUX
cyOcTpaTiB, TakuMX SK TJIOKO3a Ta JKUPHI KHCIOTH, a TaKOXX aKTHBAIIIO
depmenTHUX cucteM. Ha MonekyssipHOMY piBHI MiATPUMKa TOMEOCTa3y IMpH
(b13MYHUX HAaBaHTAXXCHHSX TOB'SI3aHA 3 PETYJAIIEI0 eKCIIpecii reHiB, SKi KOIYIOTh
O1JIKH, 3a]Ty4eHl 10 EHEPreTUYHOT0 METa0o0J13My, aHTHOKCUIAHTHOTO 3aXUCTy Ta
BIIHOBJICHHS KJIIITUHHUX CTPYKTYP.

OCHOBHUMHU NUISIXaMH IT1JIBUILIEHHS aJIallTallIiHOTO MOTEHIIATY €: PeryJsIpHi
(b13UYH1 HaBaHTAXKEHHSI, MPOTPECUBHE 301JIbIIICHHS HABAHTAKCHHS Ta MeP10An3aIlis
TpEHyBaHb, ONTHMI3alllsl Xap4yyBaHHS Ta TiJpaTallii, ICUXOJOriYyHa MiATPUMKA,
dapmakorioriyHa MIATPUMKA Ta BHKOPUCTAHHS CY4YaCHUX TEXHOJOTIH Yy
TpEHYBaHHSX.

PerynspHi (i3udyH1 HaBaHTaXEHHS, 3MEHILYIOYM PU3UK TPABM 1 IEPEBTOMH,
MOKpPAIIYIOTh 3arajibHe 340pOB's 1 (PI3UYHY BUTPHUBANICTH, 1 BKIIOUAIOTh JEKIIbKA
aJanTalliiHUX acleKTIB, TAKUX SK KapAiOBacKyJsipHa, M sA30Ba, METa0OJiyHa Ta
ropMoHaibHa ajgantanid. PazoBUi NiAXiA A0 TPEHYBaHb JONOMArae aJanTyBaTv
OpraHi3M JI0 pI3HUX BHJIIB HaBAaHTa)KEHb, 3a0€3MEUYI0YN MOCTYIIOBE IiBUIIICHHS
BUTPUBAJIOCTI, CWJIM Ta IBHUIKOCTI. [locTynmoBe 301IblIEHHS 1HTEHCUBHOCTI,
TPUBAJIOCTI Ta CKJIAJHOCTI TPEHYBaHb € BAXKJIMUBUM JJii YHUKHEHHS TpPaBM 1
3a0e3nedeHHs eexTuBHOI ananraiii. [InanyBaHHs TpeHyBaHb 13 pi3HUMH (pazamu
JT03BOJISIE YHUKHYTH TEPEBAHTAKEHHS. 30UIbIIIEHHS HAaBaHTAXXEHHS TTOBUHHO OYTH
noctynoBuM, Ha 5-10% koxHoro TwxHs. [lepiomuzariis TpeHyBaHb nepeadoadae
PO3MOILT TPEHYBAIBHOTO MPOIECY Ha pi3HI (a3u 3 ypaxyBaHHAM IUKIIYHOCTI Ta
IHTEHCUBHOCTI HaBaHTaKeHb. Lle 103BoIisie MakCUMaIbHO €()DEKTUBHO PO3BUBATH
(b13M4HI SIKOCTI, YHUKATH NEPETPEHYBAaHHS Ta 3HW)KYBAaTH pU3MK TpaBM. DazoBuii
MIIX1J] 10 TPEeHyBaHb JIOMIOMAara€ aJanTyBaTH OpraHi3aM 10 pI3HUX BHJIIB
HaBaHTaXE€Hb, 3a0€3MEUyIOUMd IOCTYIOBE IMIJABUIIEHHS BUTPUBAJIOCTI, CHUJIU Ta
mBUAKOCTI. baanc OUIKIB, )KUPIB 1 BYIJIEBOIB 3a0e3meuye opraHizM He0OX1JHOO
€HEPri€l0 Ta CHpuse BITHOBJIEHHIO. PerynspHi mpuilomu ki 3 iHTepBajgom 3-4
TOJMHU AONOMAararoTh MIATPUMYBATH CTAOLILHUN PIBEHb €HEPrii MPOTIroM IHS.
BaxnuBO TakoXk CHOKMBATH JIOCTaTHIO KUIBKICTh BITaMIHIB 1 MIHEpaiiB, SKi
HNIATPUMYIOTh POOOTY BCiX cucTteM opranizmy. [IpaBuibHa rigparaiiis xonomarae
MIITPUMYBATH ONTHUMAJIbHUN PIBEHb E€JIEKTPOJITIB, BOJA HEOOXigHA I
HOPMAJILHOTO (YHKIIOHYBaHHS OpraHi3My, BKJIOYAIOUM TEPMOPETYJIIAIII0 Ta
TPAHCIIOPT MOKUBHUX PEUYOBHH.

Buxopucranns ¢dapmakojgoridyHuX 3aco0iB, CIPSMOBAaHE Ha TiABUIICHHS
aJanTamifiHUX  MOXJIMBOCTEW  OpraHiamMy, TPH3BOAUTH 10  3MEHIICHHS
OKCUJIATUBHOTO CTPECy, MOKpAIEHHS BIAHOBJICHHS Micisl (I3UYHUX HABAHTAXKEHb
Ta 3araJbHOTO 3MIITHEHHS IMyHHOT CUCTeMH. TaKoX, aHTHOKCUAHTH, alalTOTEHH,
aMIHOKHUCJIOTH Ta OIIKOBI J100aBKM MOXXYTh 3HAYHO TOKpPAIIUTH pPE3yJIbTaTh
TPEHYBaHb Ta CIPUATH IBU/IIIOMY BiIHOBJICHHIO M'sI30BOT TKAHWHHU.
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KommekcHe 3acTocyBaHHS 3a3HAUYEHUX CTPATEri MOXe 3HAYHO IMiJIBUIMTH
ajanTaliiHUil  TMOTEHIlaJl  OpraHi3My,  IIATPUMATH  BHCOKUW  pIBEHb
Mpale31aTHOCTI, MOKPAIIUTH 370pPOB’S Ta pPe3yJdbTaTH (I3UYHUX TPEHYBaHb,
T1BUIIUTHU CTIAKICTH 10 CTPECOBUX (haKTOPIB.

ONLINE TOUR OF THE UKRAINIAN ANTARCTIC STATION
"AKADEMIK VERNADSKYI"
Sergiy Ermolenko & Olexandr Bogomaz
29" Ukrainian Antarctic Expedition

BueHi po3noBuIM Mpo 030HOBY Aipy HaJ AHTAapKTUKOIO, BIUIUB 3MIHU
KJIiMaTy Ha ¢uiopy Ta ¢ayHy AHTapKTUIIU, BIUIMB 10HOC(hepu 3emill Ha
PO3MOBCIODKCHHST PaJiOXBWIb Ta 1HIN BaXJIWB1 JOCITIIHKCHHS, SKI
BUKOHYIOTh BUCHI-TIOJISIPHUKH.
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Domo 3 Anmapkmuunoi cmanyii « Akademix Bepraocvkuily 100 I3HO HAOAHI
Cepeiem Epmonenxo

CTYAEHTCbBKE HAYKOBE TOBAPUCTBO
KADEJPHU BIOXIMII TA ®I310JIOI'Il JHY

THE STUDENT’S SCIENTIFIC SOCIETY OF THE
DEPARTMENT OF BIOCHEMISTRY AND PHYSIOLOGY
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