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THE SCIENTIFIC PROGRAM
THE 6th INTERNATIONAL SCIENTIFIC CONFERENCE
“CURRENT PROBLEMS OF BIOCHEMISTRY, CELL BIOLOGY AND
PHYSIOLOGY”
6-7 October, 2022
Dnipro, Ukraine

Thursday, October 06

10.00-10.30 Official opening of Conference

WELCOME TO THE CONFERENCE

The Vice-rector of scientific work of DNU, Oleg Marenkov,

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

10.30-10.45
DEVELOPMENT OF ASTROGLIOSIS UNDER THE CONDITIONS OF
EXPERIMENTAL INTRACRANIAL HEMORRHAGE
Galyna Ushakova®, Iryna Lushnikova?, Volodymyr Zhyliuk®, Anton Lievikh?, Olena
Dovban?!, Uliana Suvaryan®, Olga Bila®, Galyna Skibo?
1 Oles Honchar Dnipro National University, Dnipro, Ukraine
2Bogomoletz Institute of Physiology, NAS of Ukraine, Kyiv, Ukraine
3Dnipro State Medical University, Dnipro, Ukraine

10.45-11.00

ANTIBIOTIC ADMINISTRATION AT DIFFERENT PERIODS OF EMBRYOGENESIS
IMPACTS THE BRAIN MORPHOLOGY AND COGNITION IN MICE

Dmytro Shepilov?, Iryna Osadchenko?, Tetiana Kovalenko!, Dmytro Ilienko?, Kateryna
Smozhanyk?, Galyna Skibo?

'Bogomoletz Institute of Physiology, NAS of Ukraine, Kyiv, Ukraine; ?Taras Shevchenko
National University of Kyiv, Kyiv, Ukraine

11.00-11.15

THE INFLUENCE OF SUXAMETHONIUM ON THE LARGE CONDUCTANCE
CATION CHANNELS IN NUCLEAR MEMBRANES OF CEREBRAL PURKINJE
NEURONES

Tarnopolska O., Kotyk O., Kotliarova A., Marchenko S.

Bogomolets Institute of Physiology, National Academy of Sciences of Ukraine, Kyiv

11.15-11.30

SPERMIDINE ACTIVATES AUTOPHAGY IN HUMAN NEUROBLASTOMA SH-
SY5Y CELLS FROM EFFECTS OF ARGININE STARVATION

Yaryna Nishtuk?, Oleh Stasyk?, Olena Stasyk®:2

! lvan Franko National University of Lviv, 2 Institute of Cell Biology, NAS of Ukraine, Lviv,
Ukraine
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11.30-11.45

AGE DEPENDENT BEHAVIORAL RESPONSES IN MICE UNDER THE
INFLUENCE OF RHODIOLA ROSEA AND FERULIC ACID

Vladyslav Berezovsky, Vitaly Derkachov, Maria Bailyak

Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine

11.45-12.00

CHANGES IN BEHAVIORAL REACTIONS CAUSED BY CONTAGION
DEPRESSION

Valery Mizin!, Olena Severinovska?, Matthew Boyko®

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

2 Oles Honchar Dnipro National University, Dnipro, Ukraine

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

12.00-12.10

THE ENDOPLASMIC RETICULUM STRESS DEPENDENT REGULATION
OF THE EXPRESSION OF HOMEOBOX TRANSCRIPTION FACTOR GENES
IN GLIOMA CELLS

Dariia Krasnytska, Myroslava Sliusar, Oleh Halkin, Oleksandr Minchenko

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

12.10-12.20

DISTURBANCE OF GENE EXPRESSION IN NORMAL HUMAN ASTROCYTES
UNDER THE IMPACT OF GRAPHENE OXIDE NANOPARTICLES

Olga Rudnytska

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

12.20-12.35

DYNAMIC REGULATION OF FEAR EXTINCTION BY INTERCALATED CELLS
OF THE AMYGDALA

Olena Bukalo#1, Kenta M Hagihara #23 |, Martin Zeller*°, Ayla Aksoy-Aksel #°8, Nikolaos
Karalis 2, Aaron Limoges !, Tanner Rigg !, Tiffany Campbell®, Adriana Mendez * Chase
Weinholtz!, Mathias Mahn?, Larry S Zweifel /8, Richard D Palmiter ° 01! Ingrid
Ehrlich#°®, Andreas Liithi 3, Andrew Holmes 4

#Contributed equally.

1 Laboratory of Behavioral and Genomic Neuroscience, National Institute on Alcohol Abuse
and Alcoholism, NIH, Bethesda, MD, USA.

2 Friedrich Miescher Institute for Biomedical Research, Basel, Switzerland.

3 University of Basel, Basel, Switzerland.

4 Hertie Institute for Clinical Brain Research, Tiibingen, Germany.

5 Centre for Integrative Neuroscience, Tiibingen, Germany.

6 Department of Neurobiology, Institute of Biomaterials and Biomolecular Systems,
University of Stuttgart, Stuttgart, Germany.

7 Department of Psychiatry and Behavioral Sciences, University of Washington, Seattle, WA,
USA.

8 Department of Pharmacology, University of Washington, Seattle, WA, USA.

9 Howard Hughes Medical Institute, University of Washington, Seattle, WA, USA.

10 Department of Biochemistry, University of Washington, Seattle, WA, USA.
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11 Department of Genome Sciences, University of Washington, Seattle, WA, USA.

12 Friedrich Miescher Institute for Biomedical Research, Basel, Switzerland.

13 University of Basel, Basel, Switzerland.

14 Laboratory of Behavioral and Genomic Neuroscience, National Institute on Alcohol Abuse
and Alcoholism, NIH, Bethesda, MD, USA.

Coffee break

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

13.00-13.30

ENDOPLASMIC RETICULUM STRESS DEPENDENT REPROGRAMMING
OF THE GENOME IN HEALTH AND DISEASE

Oleksandr Minchenko

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

13.30-13.45

THE SIGNIFICANCE OF ENDOPLASMIC RETICULUM STRESS IN THE
DEVELOPMENT OF INSULIN RESISTANCE

Dmytro Minchenko, Yuliia Viletska, Oksana Ratushna, Oleksandr Minchenko
Palladin Institute of Biochemistry of the National Academy of Sciences, Kyiv, Ukraine
National O.O. Bohomolets Medical University, Kyiv, Ukraine

13.45-14.00

THE ROLE OF ENDOPLASMIC RETICULUM STRESS IN THE MECHANISM OF
NANOPARTICLES ACTION

Yuliia Kulish, Olena Khita, Olha Rudnytska, Oleksandr Minchenko

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

14.00-14.15

INHIBITION OF ERN1, A MAJOR ENDOPLASMIC RETICULUM STRESS
SIGNALING PATHWAY, DISRUPTS MITOCHONDRIAL PROTEIN GENE
EXPRESSIONS

Olena Khita, Oleksandr Minchenko

Palladin Institute of Biochemistry, Kyiv, Ukraine

14.15-14.30

THE IMPACT OF HYPOXIA ON THE EXPRESSION OF GENES RESPONSIBLE
FOR SERINE BIOSYNTHESIS IN ERN1 KNOCKDOWN GLIOMA CELLS
Myroslava Sliusar, Olena Khita

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

14.30-14.45

CYTOLYSIS SYNDROME IN COVID INFECTION
Tatyana Nikolayenko-Kamyshova

Dnipro State Medical University, Dnipro, Ukraine
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14.45-15.00

EFFECTIVENESS OF CHOLECALCIFEROL ADMINISTRATION IN RATS WITH
TYPE 2 DIABETES MELLITUS AND INTRACRANIAL HEMORRHAGE

Victoriia Tkachenko?, Anton Lievykh?, Yuliia Kharchenko?, Yuliia Kovalchuk 2, Olena
Dovban?, Galyna Ushakova?, Alla Shevtsova?, Volodymyr Zhylyuk®.

!Dnipro State Medical University, Ukraine

2Oles Honchar Dnipro National University, Ukraine

15.00-15.15

THE EFFECT OF LOGANIC ACID ON GLYCEMIC PROFILE AND ACTIVITY OF
BLOOD PLASMA AMINOTRANSFERASES TO ANIMALS WITH
STREPTOZOTOCIN-INDUCED DIABETES MELLITUS

Chaban M., Moroz A.}, Brodyak 1., Kucharska A.?, Sybirna N.!

L 1van Franko National University of Lviv, Lviv, Ukraine

2 Wroctaw University of Environmental and Life Sciences, C.K., Wroctaw, Poland

15.15-15.30

ANTIOXIDANT IMPACT OF GRAPE POMACE EXTRACT ENRICHED WITH
NATURAL POLYPHENOL COMPLEX ON PANCREATIC CELLS UNDER
EXPERIMENTAL DIABETES MELLITUS

Dariya Chala, Mariya Sabadashka, Nataliia Sybirna

Ivan Franko National University of Lviv, Lviv, Ukraine

15.30-15.45

THE USE OF PLASMINOGEN IN THE TREATMENT OF CHRONIC WOUNDS IN
PATIENTS WITH DIABETIC FOOT SYNDROME

Oleg Petrenko, Serhiy Badzyukh, Artem Tykhomyrov

0.0. Bogomolets National Medical University, Kyiv, Ukraine

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

15.45-16.00

USE OF IN SILICO APPROACHES IN THE STUDY OF ANTI-RADICAL,
ANTIOXIDANT EFFECTS IN A SERIES OF S-SUBSTITUTED PTERIDINS WITH
POTENTIAL HEPATOPROTECTIVE EFFECTS

Groma N. V.1, Nosulenko 1.S.2, Berest G.G.?, Shvets V.M.2, Kovalenko S.1.2

1zZaporizhzhia National University, Ukraine; 2Zaporizhzhia State Medical University, Ukraine

16.00-16.15

THE EFFECT OF HUMILID ON PROTEOLYTIC-ANTIPROTEOLYTIC BALANCE
IN RATS WITH DOXORUBICIN-INDUCED CARDIOPATHY

Yuliia Gordiienko, ?Olha Bekh, !Lilia Stepchenko, 22Alla Shevtsova

!Dnipro State Agrarian and Economic University, Ukraine

2Oles Honchar Dnipro National University, Ukraine

3Dnipro State Medical University, Ukraine

16.15-16.30

EFFECT OF GANODERMA LUCIDUM MYCELIUM SUSPENSION ON
ALANINAMINOTRANSFERASE AND ASPARATAMINOTRANSFERASE
ACTIVITY IN EXPERIMENTAL METABOLIC SYNDROME

8
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Tetiana Petryn, Mariia Nagalievska, Nataliia Sybirna
Ivan Franko National University of Lviv, Ukraine

16.30-16.45

PROCESSING OF STIMULUS ADDRESSED TO | AND 11 SIGNAL
SYSTEMS IN CONDITIONS OF ACTIVATION OF HUMORAL AND
NON-SPECIFIC LINKS OF THE IMMUNE SYSTEM

Valeriia Streltsova, Olena Kuchmenko

Mykola Gogol Nizhyn State University, Nizhyn, Ukraine

16.45-17.00

CHEMICAL COMPOSITION AND ANTIOXIDANT PROPERTIES OF RHODIOLA
ROSEA AND FERULIC ACID

Tetiana Dmytriv, Myroslava Vatashchuk, Viktoria Hurza, Maria Bayliak

Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine

17.00-17.15

EFFECTS OF WATER EXTRACT OF YACON LEAVES ON THE ACTIVITY OF
ANTIOXODANT SYSTEM ENZYMES OF RATS HEPATOCYTES WITH
EXPERIMENTAL METABOLIC SYNDROME

Olha Pysanchyn, Mariia Nagalievska, Nataliia Sybirna

The lvan Franko National University of Lviv, Lviv, Ukraine

17.15-17.30

THE EFFECTS OF A HIGH-FAT HIGH-FRUCTOSE DIET AND ALPHA-
KETOGLUTARATE ON ANTIOXIDANT DEFENSE AND MITOCHONDRIAL
FUNCTION OF MOUSE LIVER

Oleh Demianchuk, Myroslava Vatashchuk, Dmytro Gospodaryov

Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine.

17.30-17.45

MICROFLUIDIC DEVICES FOR TUMOR METASTASIS INVESTIGATIONS
Olena Bondarenko, Hanna Maslak, Olga Netronina, Olga Abraimova, Victoria Poltavets
Dnipro State Medical University, Dnipro, Ukraine

17.45-18.00

ISCHEMIA MODIFIED ALBUMIN AND ITS CLINICAL APPLICATION
Alla Shevtsova !, luliia Gordiienko?, Viktoriia Tkachenko®, Galyna Ushakovat
10les Honchar Dnipro National University, Ukraine

2Dnipro State Agrarian and Economic University, Ukraine

3Dnipro State Medical University, Ukraine

18.00-18.15

CLINICAL APPLICATIONS OF 18F-FDG AND 18F-PSMA PET-CT
Natalia Lutay

Lund University, Sweden

Poster presentation
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Friday, October 07

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

8.00-8.20
PRECISE MODULATION OF TRANSCRIPTIiON FACTOR LEVELS REVEALS
DRIVERS OF DOSAGE SENSITIVITY

Sahin Nagvi'?3, Seungsoo Kim*34 Hanne Hoskens>®’, Harry S. Matthews®®, Richard A.
Spritz8, Ophir D. Klein®, Benedikt Hallgrimsson’, Tomek Swigut*, Peter Claes®>®1011,
Jonathan K. Pritchard®!?*, Joanna Wysocka®3412*

!Department of Chemical and Systems Biology, Stanford University School of Medicine,
Stanford, California, USA; Departments of Genetics and Biology, Stanford University,
Stanford, California, USA; 3 Department of Developmental Biology, Stanford University
School of Medicine, Stanford, California, USA; *Howard Hughes Medical Institute, Stanford
University School of Medicine, Stanford, California, USA; *Department of Human Genetics,
KU Leuven, Leuven, Belgium; ®Medical Imaging Research Center, University Hospitals
Leuven, Leuven, Belgium; ” Department of Cell Biology & Anatomy, Alberta Children's
Hospital Research Institute and McCaig Bone and Joint Institute, Cumming School of
Medicine, University of Calgary, Calgary, AB, T2N 4N1, Canada; ® Human Medical Genetics
and Genomics Program and Department of Pediatrics, University of Colorado School of
Medicine, Aurora, Colorado, USA; *Departments of Orofacial Sciences and Pediatrics,
Program in Craniofacial Biology, and Institute for Human Genetics, University of California,
San Francisco, San Francisco, CA, USA; °Department of Electrical Engineering, ESAT/PSI,
KU Leuven, Leuven, Belgium; **Murdoch Children’s Research Institute, Melbourne,
Victoria, Australia; *2Senior authors

8.20-8.40

ACQUIRED DISORDERS OF PROTEIN STRUCTURES AND THEIR
FUNCTIONAL CONSEQUENCES

Serhij Verevka

0.S. Kolomiychenko Institute of Otolaryngology, Ukrainian NAMS, Kyiv, Ukraine

8.40-9.00

CALIX[4]ARENES - EFFECTORS OF THE FUNCTIONAL ACTIVITY OF
SMOOTH MUSCLE MITOCHONDRIA

Hanna Danylovych?, Illa Pimenov?, Sergiy Cherenok?, Yuriy Danylovych?!

Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine, Kyiv, Ukraine?
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine?

Institute of Organic Chemistry, National Academy of Sciences of Ukraine, Kyiv, Ukraine®

9.00-9.15

BIOLOGICALLY ACTIVE SUBSTANCES OF GALEGA OFFICINALIS L. AND
YACON MODULATE THE FUNCTIONAL STATE OF LEUCOCYTES UNDER
EXPERIMENTAL DIABETES MELLITUS

Halyna Hachkova, Maria Nagalievska, Natalia Sybirna

Ivan Franko National University of Lviv, Lviv, Ukraine
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9.15-9.30

EFFECT OF THREE-DIMENSION ORGANISATION ON METABOLIC
STATE AND EFFICACY OF MESENCHYMAL STROMAL CELLS
PRESERVATION UNDER HYPOTHERMIC CONDITIONS

Natalia Trufanova®?, Olexandra Hubenial, Svitlana Mazur!, Yurii Kot?, Kateryna Kot?,
Ruslana Oberemok?, Alexander Petrenko®?

YInstitute for Problems of Cryobiology and Cryomedicine, NAS of Ukraine, Kharkiv,
Ukraine, 2V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

9.30-9.45

CORRECTION OF PHAGOCYTIC ACTIVITY OF LEUCOCYTES BY EXTRACTS
OF CORNUS MAS L. FRUITS UNDER EXPERIMENTAL DIABETES MELLITUS
Anna Moroz, Maria Chaban, Iryna Brodyak, Natalia Sybirna

Ivan Franko National University of Lviv, Lviv, Ukraine

9.45-10.00

EFFECT OF THE DOUBLE DELETION OF GCR1 AND HXT1 GENES ON THE
GLUCOSE INTAKE IN THE CELLS OF METHYLOTROPHIC YEAST OGATAEA
POLYMORPHA

Mudra O. 12, Stasyk O. V.2, Stasyk O. G.1?

llvan Franko Lviv National University, 2Institute of Cell Biology of the National Academy of
Sciences of Ukraine, Lviv, Ukraine

10.00-10.15

SEX CHARACTERISTICS OF ECHOCARDIOGRAPHY INDICATORS UNDER
CAFFEINE LOAD

Viktoria Mukvych, Olena Severynovska

Oles Honchar Dnipro National University, Dnipro, Ukraine

10.15-10.30

IMMUNOCHEMICAL DETECTION OF LACTOFERRIN LEVELS IN THE TEAR
FLUID IN HEALTH AND AFTER CORNEAL INJURY

Vasyl Bilous®, Olena Yusova?, Lada Kapustyanenko?, Tetiana Drobotko?, Iryna Gavryliak?,
Natalia Greben?, Artem Tykhomyrov!

! palladin Institute of Biochemistry of NASU, Kyiv, Ukraine

2 Bogomolets National Medical University, Kyiv, Ukraine

10.30-11.00 Coffee break

PLENARY SESSION: VETERINARY BIOCHEMISTRY AND PHYSIOLOGY
Chairmen: Prof. Alla Shevtsova, Olga Dyomshyna

11.00-11.15

HEATING DIMINISHES THE PRO-APOPTOTIC EFFECT OF NOVEL ANTI-
CANCER DRUG SALINOMYCIN AND MICROPLASTIC ON BIVALVE MOLLUSC
Viktoriia Martyniuk?®, Vira Khoma?, Tetyana Matskiv?, Katerina Yunko?, Lesya
Gnatyshyna?, Alla Mudra?, Oksana Stoliar®, Caterina Faggio®

! Ternopil Volodymyr Hnatiuk National Pedagogical University, Ternopil, Ukraine

2 1. Ya. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine

3 University of Messina, Messina, Italy

11



“Current Problems of Biochemistry, Cell Biology and Physiology”, 6-7 October 2022, Dnipro, Ukraine
“AKTyanbHi npo6aemum cyyacHoi 6ioximii, KniTMHHOT 6ionorii Ta disionorii ”, 6-7 }koBTHA 2022 p. AiHiNpo, YKpaiHa

11.15-11.30

CHANGES IN THE CONTENT OF LIPID PEROXIDATION PRODUCTS IN
TISSUES AND ORGANS OF SCALE CARP UNDER THE ACTION OF
POLLUTANTS

Natalia Simonova, Lidiya Polotnyanko, Olga Mekhed

T.H. Shevchenko National University "Chernihiv Colehium” 14033, Ukraine

11.30-11.45

THE INFLUENCE OF HOMEOSTASIS CORRECTION OF BEEF COWS ON THE
RESISTANCE OF THE BODY OF NEWBORN CALVES

Maria Kambur!, Andriy Zamazii?, Olexandr Demidko?

1Sumy National Agrarian University, Sumy, Ukraine;

2Poltava National Agrarian University, Poltava, Ukraine

11.45-12.00
THE INFLUENCE OF THE PREPARATION "APIPLASMA"™ ON DEVELOPMENT
RATE COLONIES OF DIFFERENT SUBSPECIES OF APIS MELLIFERA

!Liudmyla Yazlovytska, 'Ostap Palamar, 2Vasyl Kravchuk, tIrina Panchuk
LYuri Fedkovich Chernivtsi National University, Chernivtsi, Ukraine
2Private enterprise, Chernivtsi, Ukraine

12.00-12.15

THE APPLICATION OF LEUCOCYTE INDICES DURING THE EVALUATION OF
THE EFFECTS OF HUMIC SUBSTANCES ON THE ORGANISM OF PIGS
Vladyslav Chumak

Dnipro State Agrarian and Economic University, Dnipro, Ukraine

PLENARY SESSION: CELL BIOLOGY
Chairmen: Prof. Victor Nedzvetsky, Olena Dovban

12.15-12.30

DECIPHERING THE ANTI-NEOPLASTIC EFFECT OF SMALL MOLECULE
INHIBITOR KAN438757 AND CURCUMIN COMBINATION ON NON-SMALL
CELL LUNG CANCER CELL LINE

Deniz Ozdemir®, Can Ali Agca2

12 Department of Molecular Biology and Genetics, Bingdl University, 12000, Bingél, Tiirkiye

12.30-12.45

IDENTIFICATION OF POTENTIAL IVERMECTIN BINDING SITES ON THE -
TUBULIN OF FUSARIUM GRAMINEARUM

Yevhen Kustovskiy'?, Alla Yemets!?

LInstitute of Food Biotechnology and Genomics, National Academy of Sciences of Ukraine,
Kyiv, Ukraine; 2 National University of Kyiv Mohyla Academy, Kyiv, Ukraine
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12.45-13.00

DEXTRAN-GRAFT-POLYACRYLAMIDE COPOLYMER NANOCARRIER HAS NO
CYTOTOXIC EFFECT ON CULTURED FIBROBLASTS

Volodymyr Prokopiuk!?, Anton Tkachenko?!, Nataliya Kutsevol®, Anna Kaverinska?, Anatolii
Onishchenko?

!Kharkiv National Medical University, Kharkiv, Ukraine; 2Institute for Problems of
Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkiv,
Ukraine; 3Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

13.00--13.15

DEXTRAN-GRAFT-POLYACRYLAMIDE COPOLYMER NANOCARRIER DOES
NOT TRIGGER REACTIVE OXYGEN SPECIES GENERATION IN
ERYTHROCYTES

Anton Tkachenko?, Nataliya Kutsevol?, Volodymyr Prokopiuk®=, Anatolii Onishchenko?
!Kharkiv National Medical University, Kharkiv, Ukraine; Taras Shevchenko National
University of Kyiv, Kyiv, Ukraine; 3Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

13.15-13.30

CELL SELECTION WITH HEAVY METAL IONS FOR OBTAINING PLANT
FORMS WITH COMBINED STRESS TOLERANCE

Larisa Bronnikova?, Irina Zaitseva?

Ynstitute of Plant Physiology and Genetics, National Academy of Scienses of Ukraine, Kyiv,
Ukraine; 2Oles Honchar Dnipro National University, Dnipro, Ukraine

13.30-13.45

CONSTRUCTION OF KOMAGATAELLA PHAFFII YEAST STRAINS WITH
DEFECTIVE AUTOPHAGY TO DETERMINE THE MECHANISM OF
DEGRADATION OF THE CYTOSOLIC ENZYME FORMATE DEHYDROGENASE
N. Mykhalchak®, K. Dmytruk?, N. Sybirna®

lvan Franko National University of Lviv,  Institute of Cell Biology NAS of Ukraine, Lviv,
Ukraine

13.45-14.00

OVEREXPRESSION OF THE HXS1 GENE FOR INVESTIGATION OF THE
INFLUENCE OF THE HEXOSE SENSOR Hxsl ON THE LEVEL OF XYLOSE
ABSORPTION AND ITS METABOLISM BY THERMAL TOLERANT YEAST
OGATAEA POLYMORPHA

Kovtsun P., Semkiv M., Zazulya A., Sibirna N.

! lvan Franko National University of Lviv, 2 Institute of Cell Biology NAS of Ukraine, Lviv,
Ukraine

14.00-14.15

CURCUMIN DECLINES ASTROCYTE REACTIVITY VIA PARP-1 SUPPRESSION
AND GLIAL CYTOSKELETON REARRANGEMENT

Victor Nedzvetsky®?, Dmitry Masiuk?, Can Ali Agca', Giyasettin Baydas®

'Bingd] University, Bingél, Turkey, 2Dnipro State Agrarian and Economic University,
Dnipro, Ukraine, Altinbas University, Istanbul, Turkey
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14.15-14.30

PROTECTIVE EFFECT OF ISOTONIC-PROTEIN SOLUTION ON THE BARRIER
FUNCTION AND ADAPTIVE IMMUNE RESPONSE IN THE SMALL INTESTINE
TISSUES OF PIGLETS AT PED

Eduard Romanenko, Dmitry Masiuk, Victor Nedzvetsky

Dnipro State Agrarian and Economic University, Dnipro, Ukraine

14.30-16.00 Poster presentation

THE MEETING OF THE STUDENT SCIENTIFIC SOCIETY OF BIOCHEMISTRY
AND PHYSIOLOGY DEPARTMENT

16.00-17.00 Conclusion speech and closing of the conference

POSTERS
POSTER SESSION: NEUROBIOLOGY

REGIONAL AND AGE-SPECIFIC ACCUMULATION OF PHOSPHORYLATED A-
SYNUCLEIN AT S129 IN IN THE HGSK-3B-S9A PARKINSON’S DISEASE MOUSE
MODEL

Victor Dukat, Anita Sidhu and Tetyana Duka

Department of Biochemistry and Molecular & Cellular Biology,

The Georgetown University Medical Center, Washington, DC, USA

A DONOR-ACCEPTOR STENHOUSE ADDUCT DISPLAYING REVERSIBLE
PHOTOSWITCHING IN WATER AND NEURONAL ACTIVITY

Galyna Maleevat, Rossella Castagnati9, Deborah Pirovanot , Carlo Materat {#, Pau
Gorostizati§*

T Institute for Bioengineering of Catalonia (IBEC), The Barcelona Institute for Science and
Technology (BIST), Baldiri Reixac 10-12, 08028 Barcelona, Spain  Network Biomedical
Research Center in Bioengineering, Biomaterials and Nanomedicine (CIBERBBN), Spain §
Catalan Institution for Research and Advanced Studies (ICREA), Barcelona, Spain § Present
affiliation: Latvian Institute of Organic Synthesis, Aizkraukles 21, Riga 1006, Latvia #
Present affiliation: Department of Pharmaceutical Sciences, University of Milan, 20133
Milan, Italy

HYPERGLYCEMIA INDUCES CHANGES IN THE LEVEL OF GLIAL FIBRILLAR
ACIDIC PROTEIN IN THE DIFFERENT PART OF RATS BRAIN

Yulia Kovalchuk, Boubacar Sylla, Younis Abdulhafith, Galyna Ushakova

Oles Honchar Dnipro National University, Dnipro, Ukraine

MECHANISMS OF o-KETOGLUTARATE -MEDIATED NEUROPROTECTION
DURING OXYGEN-GLUCOSE DEFICIENCY

Iryna Lushnikova, Olha Kostiuchenko, Galyna Skibo

0.0. Bogomolets Institute of Physiology, Kyiv, Ukraine

INFLUENCE OF HYPERCALORIC DIET AND a-KETOGLUTARIC ACID ON
ACTIVITY OF GLYCOLYTIC ENZYMES IN MURINE BRAIN
Marian Ivanochko, Maria Bayliak
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Department of Biochemistry and Biotechnology, Precarpathian National University, lvano-
Frankisk, Ukraine

BEHAVIORAL RESPONSES IN MICE CONSUMING A CAFETERIADIET WITH
THE ADDITION OF ALPHA-KETOGLUTARATE AND FERULIC ACID

Vitalii Derkachov, Vladyslav Berezovsky, Maria Bayliak

Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine

ANIMAL MODELS OF MENTAL COMPLICATIONS AFTER TRAIN INJURY AND
EARLY LIFE STRESS

Kateryna Shtokinal, Olena Severinovska!, Matvii Boyko?

! Oles Honchar Dnipro National University, Dnipro, Ukraine

2Department of Anesthesiology and Critical Care, Soroka University Medical Center, Ben-
Gurion of the Negev, Beer-Sheva, Israel.

POSTER SESSION: MEDICAL BIOCHEMISTRY AND PHYSIOLOGY

THE EFECT OF THIACALIX[4]ARENE C-1193 ON PLASMA MEMBRANE Na* K*-
ATPase AND MYOMETRIUM CONTRACTILITY

Tetyana Veklich, Olga Tsymbalyuk, Olexander Shkrabak

Palladin Institute of Biochemistry NASU, Kyiv

CHANGES IN THE HEMOSTATIC SYSTEM AT COMBAT-CAUSED ACOUSTIC
INJURIES

Yuliia Burlaka, Olena Poimanova, Natalia VVoroshylova

0.S. Kolomiychenko Institute of Otolaryngology, Ukrainian NAMS, Kyiv, Ukraine

EXTRAMITOCHONDRIAL ATP AS [Ca?*] AND CARDIOLIPIN CONTENT
REGULATOR

Bavelska-Somak A.O., Babich L.G., Shlykov S.G., Zagoruiko A.G., Horid’ko T.M.,
Kosiakova H.V., Hula N.M., Kosterin S.O.

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

LOCALIZATION OF PLASMINOGEN FRAGMENT K5 BINDING SITES IN THE
POLYPEPTIDE CHAINS OF THE FIBRIN(OGEN) MOLECULE

Lada Kapustianenko, Tetiana Grinenko, Olena Yusova, Andriy Rebriev, Artem
Tykhomyrov

Palladin Institute of Biochemistry of NASU, Kyiv, Ukraine

SECRETION OF PAI-1 BY PLATELETS WITH THE PARTICIPATION OF
PLASMINOGEN/PLASMIN SYSTEM PROTEINS

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

INDEX OF MAXIMUM OXYGEN CONSUMPTION
FOR STUDENTS PLAYING SPORTS

Olha Voronkova?, Yuliia Voronkova?

10les Honchar Dnipro National University, Dnipro, Ukraine
2Dnipro University of Technology, Dnipro, Ukraine
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INDICATORS OF THE FUNCTIONAL ACTIVITY OF THE CARDIO-
RESPIRATORY SYSTEM OF STUDENTS MEDICAL COLLEGE
WHO CAME THROUGH COVID-19

Julia lvanytska

Mykola Gogol Nizhyn State University, Nizhyn, Ukraine

IMMUNE AND NEURODYNAMIC STATUS IN PERSONS WHO
SUFFER FROM ACQUIRED MYOPIA

Sheiko Vilaliy, Kuchmenko Olena

Mykola Gogol Nizhyn State University, Nizhyn, Ukraine

THE EFFECTS OF COPPER INTOXICATION ON BIOCHEMICAL INDEXES IN
RATS

Ihor Kalinin, Viktor Tomchuk

National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

THE STATE OF SECRETION AND TONE OF GASTRIC SPHINCTERS IN
PATIENTS WITH ACHALASIA CARDIA

Anastasiia Halinskal?, Natalia Prolom?, Oleksii Halinskyi!, Olena Severynovska?

Sl “Institute of Gastroenterology of the National Academy of Medical Sciences of Ukraine”,
Dnipro, Ukraine!, Oles Honchar Dnipro National University, Dnipro, Ukraine?

THE INFLUENCE OF HERNIAS OF THE ESOPHAGEAL OPENING OF THE
DIAPHRAGM ON THE RELATIONSHIP OF THE TONE OF ANATOMICAL
NARROWS OF THE ESOPHAGOGASTRODUODENAL ZONE

Oleksii Halinskyi!, Anastasiia Halinska:?, Natalia Prolom® , Olena Severynovska?

Sl “Institute of Gastroenterology of the National Academy of Medical Sciences of Ukraine”,
Dnipro, Ukraine!, Oles Honchar Dnipro National University, Dnipro, Ukraine?

FATTY ACID COMPOSITION OF BLOOD LIPIDS AT DIFFERENT DURATION
OF INFLAMMATORY BOWEL DISEASES

Viktoriia Karachynova, Maryna Stoikevich, Inna Klenina

Sl “Institute of Gastroenterology of the NAMS of Ukraine”, Dnipro, Ukraine

SEX-SPECIFIC EFFECTS OF FERULIC ACID ON ANTIOXIDANT ENZYMES
AND OXIDATIVE STRESS MARKERS IN DROSOPHILA MELANOGASTER
Nadya Stefanyshyn, Olha Strilbytska, Ihor Yurkevych

Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine

PARAOXONASE-1 ACTIVITY AND LIPID METABOLISM INDICATORS IN
CHRONIC KIDNEY DISEASE

Viktoriia Vasylchenko®!,Oksana Dunaievska?, Olena Kuchmenko®?

! National University of Kyiv-Mohyla Academy, Kyiv,Ukraine

2Zhytomyr College of Pharmacy, Zhytomyr, Ukraine

3Nizhyn Gogol State University, Nizhyn,Ukraine

EFFECTS OF A HIGH FAT HIGH FRUCTOSE DIET AND ALPHA-
KETOGLUTARATE ON METABOLITE LEVELS IN THE LIVER AND PLASMA
OF YOUNG MICE

Myroslava Vatashchuk, Viktoria Hurza, Maria Bayliak, Volodymyr Lushchak
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Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine

INFLUENCE OF ACTIVATION OF A NON-SPECIFIC LINK OF IMMUNITY ON
BIOCHEMICAL INDICATORS OF BLOOD AND INTENSITY OF PHYSICAL
EXERCISES

Sheiko V.1., Perekhodko K.M., Ivasenko A.Y.

Nizhyn State University named after Mykola Gogol, Nizhyn, Ukraine

THE EFFECT OF PROPARGYLGLYCINE AND SODIUM HYDROGEN SULPHIDE
ON THE PRODUCTION OF PROLIPOGENIC MEDIATORS IN THE KIDNEYS OF
RATS WITH DIET-INDUCED OBESITY

Vitalij Blazhchenko, Inga Samborska, Nataliia Zaichko

National Pirogov Memorial Medical University,Vinnytsya, Ukraine

INFLUENCE OF CALCITRIOL ON THE MORPHOLOGICAL STATE OF THE
AORTA OF RATS UNDER CONDITIONS OF INHIBITION OF THE HYDROGEN
SULPHIDE / CYSTATHIONINE-GAMA-LYASE SYSTEM

Roman Ostrenyuk, Inga Samborska, Nataliia Zaichko

National Pirogov Memorial Medical University,Vinnytsya, Ukraine

STATUS OF PEROXIDATION PROCESSES IN TEAR FLUID IN PATIENTS WITH
RECURRENT PTERYGIUM

Volodymyr Usov!, Oleksandr Rylkov?

'Medical Center "Virtus", Odesa, Ukraine; 2Petra Mohyly Black Sea National University,
Mykolaiv, Ukraine

THE LIPID EXCHANGE SYSTEM STATUS IN PATIENTS WITH CANDIDIASIS
UNDER INFLAMMATORY AND EROSIVE-ULCER DISEASES OF THE UPPER
GASTROINTESTINAL TRACT

Marina Gorila

Oles Honchar Dnipro National Universityo Dnipro, Ukraine

PERIODIC ACTIVITY OF THE GASTRODUODENAL ZONE AND MICROFLORA
OF THE GASTROINTESTINAL TRACT IN SIMULATING A DEPRESSIVE STATE
IN RATS

Grigory Kandyba?, Svitlana Pokus?, Olena Khomenko?, Tetyana Sklyar!, Olena Dovban?,
Oleksandr Trushenko?

10les Honchar Dnipro National University, Dnipro, Ukraine

2Dnipro Medical Institute of traditional and non-traditional medicine, Dnipro, Ukraine

IMPACT OF CAFFEINE ON THE STATE OF LIVER MITOCHONDRIA IN A
MODEL OF DEPRESSION

Darina Polanska, Olena Khomenko, Olga Dyomshyna

Oles Honchar Dnipro National University, Dnipro, Ukraine

MITOCHONDRIAL SUCCINATE DEHYDROGENASE ACTIVITY IN THE RETINA
OF RATS IN MODELING OF DIABETES TYPE 11 ON THE BACKGROUND OF
DEPRIVATION MYOPIA

Irina Mikheytseva, Sergii Kolomiichuk, Tetyana Siroshtanenko, Ahmed Amaied
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Filatov Institute of Eye Diseases and Tissue Therapy of National Academy of Medical
Science of Ukraine, Odessa, Ukraine

STUDY OF TOTAL ANTIOXIDANT ACTIVITY IN TEAR FLUID IN PATIENTS
WITH BLEPHARITIS

Volodymyr Usov ¢, Christina Shamrai 2

!Medical Center "Virtus", Odesa, Ukraine; 2Petro Mohyla Black Sea National University,
Mykolaiv, Ukraine

THE EFFECT OF HUMILID ON BLOOD BIOCHEMICAL PARAMETERS DURING
IBUPROFEN-INDUCED GASTRIC ULCER IN RATS

Alisa Lisna, Lilia Stepchenko

Dnipro State Agrarian and Economic University, Ukraine

EVALUATION OF THE EFFICIENCY OF MARKER ENZYMES IN THE
DIAGNOSIS OF CHOLESTASIS SYNDROME

Olena Skoryk

Oles Honchar Dnipro National University, Dnipro, Ukraine

NON-INVASIVE FIBROSIS MARKERS IN CHILDREN WITH NON-ALCOHOLIC
FATTY LIVER FIBROSIS

Natalia Zavhorodnia, Inna Klenina, Oksana Tatarchuk

Sl "Institute of Gastroenterology of the National Academy of Sciences of Ukraine", Dnipro,
Ukraine

THE VASCULAR SYSTEM OF THE LIVER OF RATS AT DIFFERENT TERMS OF
ALCOHOLIZATION

Yuriy Gaidar, Daria Mylostiva, Inna Klenina, Oleksii Halinskyi

SI "Institute of Gastroenterology of the National Academy of Sciences of Ukraine"”, Dnipro,
Ukraine

POSTER SESSION: VETERINARY BIOCHEMISTRY AND PHYSIOLOGY

EFFICACY OF CATS HEMOTRANFUSION IN ANEMIA: A CLINICAL CASE
Vadym Klymchuk
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

PROTEIN COMPOSITION OF THE MEMBRANE AND CYTOSKELETON OF DOG
ERYTHROCYTES UNDER THE INFLUENCE OF LOW-TEMPERATURE
FACTORS.

Olga Denysova, Larisa Vodopyanova, Nataliia Hladka, Vita Prikhodchenko, Olga Bobritska,
Tetyana Yakymenko

Kharkiv State University of Biotechnology, Kharkiv, Ukraine

THE EFFECT OF MARGARINE-CONTAINING FOOD ON SOME
BIOCHEMICAL PARAMETRS IN THE LIVER AND BLOOD PLASMA OF MICE
Viktoriia Hurza, Myroslava Vatashchuk, Mariia Bayliak

Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine
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THE PREVENTIVE IMPACT OF HUMIC BIOLOGICAL ADD ON
MITOCHONDRIA LIVER MONGOLIAN GERBILS

Olga Dyomshyna !, Galyna Ushakova !, Lilia Stepchenko 2

1 Oles Honchar Dnipro National University, Dnipro, Ukraing;

2 Dnipro State Agrarian-Economic University, Dnipro, Ukraine

THE STUDY OF THE MONOGLYCERIDE EFFECT AS AN ALTERNATIVE TO
ANTIBIOTICS IN FEEDING BROILER CHICKENS

Liliya Tamchuk, Dmitry Masiuk, Andrey Kokariev, Victor Nedzvetsky

Dnipro State Agrarian and Economic University, Dnipro, Ukraine

OCOBJINBOCTI CEPOJIOTTYHOI'O KOHTPOJIIO IMYHOITPO®IJIAKTUKH
XBOPOBU 'AMBOPO Y BPOIJIEPIB

Awnnpiit Kokapes, Bikropis ["onoBanenko, Imurpo Maciok

JIHIIPOBCHKUI Iep>KaBHUH arpapHO-eKOHOMIYHHH yHiBepcuTeT, M. JlHinpo, Ykpaina

POSTER SESSION: ENVIRONMENTAL BIOCHEMISTRY

THE INFLUENCE OF THE QUEEN AGE ON THE COLLECTION OF PROTEIN
FORAGE BY BEES

Oleksandr Mishchenko?, Olesya Lytvynenko!, Dmytro Kryvoruchko?, Kristin Afara
INSC "Institute of Beekeeping named after P.l. Prokopovich", Kyiv, Ukraine; ?National
University of Bioresources and Nature Management of Ukraine, Kyiv, Ukraine; 3Ukrainian
Bird Protection Society (TOP), Kyiv, Ukraine

THE ANTIOXIDANT POTENTIAL OF INTRODUCED PLANTS OF THE GENUS
BERBERIS L.

Yuriy Lykholat, Nina Khromykh, Oleh Didur, Tetyana Lykholat

Oles Honchar Dnipro National University, Dnipro, Ukraine

METABOLIC CHANGES IN DANIO RERIO FOR THE ACTION OF
PHARMACEUTICALS

Oksana Horyn, Andriy Rakochiy, Ruslan Kolesnytskyi, Oksana Bodnar

Ternopil Volodymyr Hnatyuk National Pedagogical University, Ternopil, Ukraine

REGULATION OF THE ACTIVITY OF KEY ENZYMES OF GLYCINE MAX L.
MICROBODIES UNDER THE INFLUENCE OF SUCCINATE IF THE
SUBOPTIMAL CONCENTRATION OF BIOGENIC ELEMENTS OF IONS
Helena Chechui

State Biotechnological University, Kharkov, Ukraine

POSTER SESSION: CELL BIOLOGY

GENERATION OF HIGHLY ACCURATE KNOCKOUT DELETIONS IN TOBACCO
(NICOTIANA TABACUM) DOUBLE-PORE POTASSIUM CHANNEL (TPK) GENE
SEQUENCES BY CRISPR/CAS 9 METHOD.

Y.M. Boychuk, O.E. Krasnoperova, V.A. Malienko, S.V. Isayenkov

Institute of Food Biotechnology and Genomics, National Academy of Sciences of Ukraine,
Kyiv, Ukraine
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METABOLIC REPROGRAMMING OF LEWIS LUNG CARCINOMA CELLS
INDUCED BY DOWN-REGULATION OF ADAPTOR PROTEIN Ruk/CIN85
RESULTS IN ATTENUATION OF THEIR CHEMORESISTANCE

Olha Hudkova, Kateryna Tokarchuk, Nely Latyshko, Tetiana Skaterna, Denys Gerashchenko,
Ruslan Korshun, Tetiana Kishko, Iryna Krysiuk, Olha Khudiakova, Iryna Horak, Liudmyla
Drobot

Palladin Institute of Biochemistry, National Academy of Science of Ukraine, Kyiv, Ukraine

EFFECT OF ENZYMATIC TREATMENT OF ERYTHROCYTES ON THE
ANTIHEMOLYTIC ACTIVITY OF TRIFLUOPERAZINE IN HYPERTONIC
SHOCK.

Natalia Shpakova, Olena Nipot, Natalia Ershova, Sergii Ershov

Institute of Cryobiology and Cryomedicine Problems of NAS of Ukraine, Kharkiv, Ukraine

DEVELOPMENT OF THE METHOD OF PURIFICATION OF FLAVIN
ANTIBIOTICS ~AMINORIBOFLAVIN AND ROSEOFLAVIN FROM THE
CULTURAL LIQUID OF PICHIA PASTORIS YEAST TRANSFORMANTS

Voloshyn 1., Faiura L.
Ivan Franko National University of Lviv, Lviv, Ukraine

MONOCLONAL ANTIBODIES AS ONE OF THE WAYS OF FIGHTING RECTAL
CANCER

Elizaveta Kindratenko

Oles Honchar Dnipro National University, Dnipro, Ukraine

THE PROBLEM OF EDITING THE HUMAN EMBRYO GENOME WITH THE
CRISPR/CAS9 SYSTEM AND FUTURE PROSPECTS

Marina Kucheriava

Oles Honchar Dnipro National University

Boise State University, Boise, USA (academic mobility)
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IIJIEHAPHA CECIA 1. HEMPOBIOJIOT IS
PLENARY SESSION 1. NEUROBIOLOGY

DEVELOPMENT OF ASTROGLIOSIS UNDER THE
CONDITIONS OF EXPERIMENTAL INTRACRANIAL
HEMORRHAGE
Galyna Ushakova?, Iryna Lushnikova?, Volodymyr Zhilyuk?, Anton
Lievikh3, Olena Dovban?, Uliana Suvaryan?', Olha Bila!, Galyna Skibo?

1 Oles Honchar Dnipro National University, Dnipro, Ukraine
?Bogomoletz Institute of Physiology, NAS of Ukraine, Kyiv, Ukraine
3Dnipro State Medical University, Dnipro, Ukraine
ushakova_g@ukr.net

Diagnostic and prognostic tools for risk stratification of long-term
complications in patients with traumatic brain injury and intracranial
hemorrhage are limited in the early stages after injury. Unlike diseases of other
organs and tissues, where rapid diagnosis is possible based on the determination
of tissue biomarkers in the blood, there are currently no rapid, final diagnostic
blood tests aimed at predicting post-traumatic neurological diseases. Over the
past decade, many studies have been conducted to identify and evaluate the
diagnostic value of various neuromarkers, but there is still a lack of a test system
for the assessment of blood-brain barrier disorders.

Methods. In this work, an in vivo model of experimental intracranial
hemorrhage after microinjection of collagenase solution was applied to adult
Wistar rats in compliance with the ethical norms of working with laboratory
animals. To detect cytological changes in the brain, histochemical and
immunohistochemical staining of brain sections of rats from two experimental
groups (control and hemorrhage, n=8 for each) was performed.
Histochemical/immunohistochemical staining was performed to detect neurons
and astroglia (S100b). The following areas of the brain were analyzed: the area
close to the collagenase injection point and distant areas of the cortex and
hippocampus. The corresponding regions of the control animals served as
controls. Cell density after thionin staining and immunoreactivity to S100b
(calcium-binding protein, marker of astroglia) and NMCA (neuronal cell
adhesion molecule (neuron marker)) were assessed using appropriate primary
and secondary antibodies. Analysis was performed using a FluoView™ FV1000
confocal microscope (Olympus Inc., USA.) Quantification of protein data in the
brain and blood plasma was determined using enzyme-linked immunosorbent
assay.

The results. The most pronounced destructive changes in brain tissue are
manifested in the area of collagenase injection. Pronounced tissue degradation is
observed in the areas adjacent to the injection site. In remote regions (cortex of
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large hemispheres and hippocampus), the condition of brain cells is satisfactory,
but signs of general destruction of vascular elements are found.
Immunohistochemical staining showed that severe astrogliosis (S100b) develops
in all areas of the brain (input zone, cortex, hippocampus) under the conditions
of hemorrhage. A decrease in the expression of the neuronal cell adhesion
molecule was also detected in all the mentioned zones. Under these conditions,
the blood plasma of animals with experimental hemorrhage was found to have
increased amounts of neurospecific proteins.

Conclusions. In the conditions of the used experimental model of
intracranial hemorrhage, pronounced morphological signs of BBB disruption are
revealed, both in the epicenter of the hemorrhage and in remote areas of the
brain, which is accompanied by the appearance of neurospecific proteins in the
blood plasma.

ANTIBIOTIC ADMINISTRATION AT DIFFERENT PERIODS OF
EMBRYOGENESIS IMPACTS THE BRAIN MORPHOLOGY AND
COGNITION IN MICE
Dmytro Shepilov?, Iryna Osadchenko?, Tetiana Kovalenko?!, Dmytro
Ilienko?, Kateryna Smozhanyk!, Galyna Skibo?
!Bogomoletz Institute of Physiology, NAS of Ukraine, Kyiv, Ukraine
2Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

Background and aim. Antibiotics-induced violation of the intestinal
microbiota composition has been shown to can lead to structural and functional
changes in the brain. At the same time, antimicrobials remain to be widely used
medicines for the treatment of infectious diseases, in particular during
pregnancy. That is why a study of the effects of antibiotics usage on brain
pathologies development in the "mother-child” system is important for
determining potential ways of their correction. Our research is aimed to assess
whether treatment with amoxicillin and azithromycin during gestation is able to
trigger alterations in spatial memory and the brain structure in young offspring
mice.

Methods. 2-3-month-old C57BL/6J female mice were randomly divided
into three groups based on treatment (n=3/group): 1) Control — drank sterile
water over the entire gestation; I1) 2-w antibiotics — consumed amoxicillin (205
mg/kg bw/day) and azithromycin (51 mg/kg bw/day) in sterile water during the
2" week of pregnancy; Ill) 3-w antibiotics — consumed above-mentioned
antibiotics during the 3 week of gestation. Cognitive tests (Morris water maze
and T-maze), as well as morphological analysis (immunohistochemistry and
electron microscopy) of the hippocampus and corpus callosum were undertaken
with 4-week-old mice born from those dams (n=13-16/group, both males and
females). All experimental procedures on animals were conducted following
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generally established bioethical principles and approved by the local bioethical
committee at Bogomoletz Institute of Physiology.

Results. Antibiotic consumption over the 2" or 3" week of gestation
induced a significant increase both in latency to find the hidden platform during
2-3 days of acquisition in Morris water maze and path length on the 3" day of
testing in young offspring mice. In the T-maze spontaneous alternation test,
there did not observe notable differences between groups in spatial working
memory. At the structural level, 2-w and 3-w antibiotics animals had decreased
density of the CA1 pyramidal neurons in the hippocampus, as compared to
controls. Mice of the 2-w antibiotics group were characterized by hippocampal
astrocytes with reduced surface area, while there was an impairment of
neurogenesis (as evidenced by decreased DCX integrated density and
BrdU/DCX ratio in the dentate gyrus) in the 3-w antibiotics group. Additionally,
antibiotics administration during gestation resulted in a tendency to reduce the
density of myelinated axons (the 3-w antibiotics group) and a thinning of myelin
sheaths (both 2-w and 3-w animals) in the corpus callosum of young offspring
mice.

Conclusions. C57BL/6J mice that underwent the influence of antibiotics
during the 2" or 3" week of embryogenesis demonstrated spatial reference
memory impairments, changed cellular structure of the hippocampus, declined
neurogenesis, as well as signs of demyelination in the corpus callosum.

BIIJINB CYKCAMETOHIIO HA ®YHKINIOHYBAHHS
KATIOHHUX KAHAJIIB BEJIUKOI TPOBIJTHOCTI SITIEPHOI
MEMBPAHM HEWPOHIB ITYPKIHBE MO30YKA
O. Tapuonoiabcbka, O. Kotuk, A. Korasiposa, |C. Mapuenko)|
InctutyT di3ionorii imeni O. O. boromonbist HAH Ykpainu, M. Kuis
tarnopolskaolga@gmail.com

THE INFLUENCE OF SUXAMETHONIUM ON THE LARGE
CONDUCTANCE CATION CHANNELS IN NUCLEAR MEMBRANES OF
CEREBRAL PURKINJE NEURONES
Tarnopolska O., Kotyk O., Kotliarova A., Marchenko S.
Bogomolets Institute of Physiology, National Academy of Sciences of Ukraine, Kyiv

The outer and inner membranes of the nuclear envelope contain various ion channels, in
particular the Large Conductance Cation channels discovered in our laboratory. Now we are
investigating the pharmacological sensitivity of these channels to different substances, but
mainly to ones that belong to muscle relaxants and cholinergic modulators. The main goal of
this work was to investigate the effect of suxamethonium on the biophysical characteristics of
LCC-channels expressed in the nuclear membrane of cerebellar Purkinje neurons.

TparcnopTHi cucTeMu O10JIOTIYHUX MEMOPAaH HEOOX1IHI JIJIsl BCTAHOBJICHHS
3B’SI3KY MK CEpeJOBHIIAMHU MO 00uaBa OOKM MeMOpaHU. SIK 30BHIIIHS, TaK 1
BHYTPIIIHS MEMOpaHu SAEpPHOi OOOJOHKM HE € BUHSTKOM 1 MICTSTh
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pI3HOMAaHITHI 10HHI KaHaiW, $KI 3a0e3MeuyloTh 3B’S30K ILHUTOIUIA3MH,
MEPUHYKIICAPHOTO MPOCTOPY Ta HYKIICOTIA3MH.

B nammiit maGopatopii 6ys10 BUSIBIEHO BUCOKOIPOBIIHI, IIIJILHO PO3MIIIICHI,
MOTEHITIAJIO3AJICKHI KaHalu Yy sAepHUX MeMOpaHax HelpoHiB Ilypkinbe
MO304YKa — KaTioHHI KaHamu Benukoi nposigHocTi (LCC-xanamum — large-
conductance cation channels). IToganpmi gociKEHHS MOKa3aid, 0 KaHaId €
CEJICKTUBHUMHM JI0 OJHOBAJICHTHUX KaTIOHIB, a JESKl JBOBAJICHTHI HE JIMUIIE HE
NPOHUKHI, a ¥ 3JaTHI HaBITh YaCTKOBO IHTIOyBaTH iX; TaKOX BOHU €
HEUYTJIMBUMH JI0 BIJOMHX OJIOKaTOpiB Ta AaroHICTIB Kali€BUX KaHAaIIB,
plaHOAWMHOBHX  pelentopiB,  iHO3uTON-1,4,5-TpudochaTHnx  perentopis
(Marchenko et al., 2005). 3apa3 Hamii gociimkeHHS COKYCOBaHI Ha IMOIIYKY
e(heKTUBHOTO OJIOKaTOpa JaHWX KaHATIB, IO € HEOOXIMHUM IS 3’SICYBaHHS iX
¢1310510r19HOT posi. OCKUIBKHU B XO/l1 HAIIMX JOCTII)KEHb CaMe PEUYOBUHU 3 TPy
MIOPEJIAKCAHTIB, AHECTETUKIB Ta XOJIHOMOAYJISTOPIB Malld BIUIMB Ha
¢yukuionyBanus LCC-kanaiiB, To MU IPOJOBXKYEMO JOCTIIKYBaTU PEYOBUHU
IBOTO CHEKTPY. MeTo naHoi poboTH Oylo OIIHUTH (PapMaKOJIOTIUHY
gyTinuBicTh LCC-kanamiB simepHux MemOpaH HelpoHiB [lypkiHbe mMo304ka 10
CYKCaMETOHIIO.

JlocmikeHHs BUKOHAHO Ha 3-4-THKHEBUX IIypax JiHii Bicmap ta Diwep.

OcHoBHUMIT MeToJ nociimkeHHs — patch-clamp peectparisi ctpyMiB Kpi3b
MOOJVHOKI 10HHI KaHalu sAepHOi MeMOpaHu. Sapa 130JII0BAId IUISIXOM
roMoreHizaiii  (parMeHTIB TKaHMHM MO304YKa. 3HAYCHHS I[OKA3HMKIB

OTPUMYBAJIK 3a jJomnomorotro migcuiroBada Visual-Patch 500 («Bio-Logicy,
®panris). OtpuMani pe3yabTatu npoanamizyBaimu B nmporpami Clampfit 10.3 Ta

rpadiuno 300pa3min, BukopuctoByroun OriginPro 9.0. BiporigHicTs pi3HMII
orfiHOBaau Ha ocHOBI t-kpuTepito Ctronenra (*P<0,05, **P<0,01, ***P<0,001).
CykcameTtoHiii y koHneHtpamisxsig 0,1 mo 2 MMOb/J CIPUYHUHSB
710303aJIe)KHE 3MEHIIEHHsT aMIutityaun crpymy uepe3 LCC-kanamu, Kotpe
cranoBmIO moHax 50% 3a KOHIEHTpallii 2 MMOJIB/JT ipu noTeHmiam -40 MB (n =

4, P < 0,001). logaBauust A0 CEpemOBHINA JOCIIIKYBAaHOT PEUYOBHHH Y
3a3HAYEHUX  KOHIEHTpAIISX  CYMPOBOKYBAJIOCS  TaKOX  BUPAKECHUM

“MUTOTIHHSIM KaHaIy’, 110 3yMOBJICHE OJIOKYBaHHSI MOpHU KaHalIy y Horo
BIJIKDUTOMY CTaHI.

OTtpumaHi HaMH pE3yNbTaTH € BKpall BaXIMBUMHU IS TTOJAJBIIIOTO
3’CyBaHHs JieTajeil papMakosoriuHoi 4yyTMBocTi Ta ¢iziosoriunoi pom LCC-
KaHAJIIB.

Hoosaka: JlocnikeHHsS BUKOHAHO 3a YAaCTKOBOI MIATPUMKH TPAHTy Ha
HayKoBi npoektu monoaux BueHnx HAH Vkpainum (2021-2022) (koHKypcHUM
poekT «DapMakoIoTiuHa YyTIUBICTh Ta EKCIPECisl KaTIOHHUX KaHAJIIB BUCOKOT
MPOBIAHOCTI B SApax PI3HUX THITIB KIITUH» »); JCP>KaBHHUM peecTpariiiHui

nomep 0121U112012.
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CIIEPMIJIMH AKTUBY€ ABTO®ATI'TIO B KIIITUHAX
HEHPOBJIACTOMM JIOJUHMU SH-SY5Y 3A JIEGILUTY API'THIHY
SIpuna Himryk?!, Oner Cracuk?, Osnena Cracux!?

! JIbBiBCHKMIT HamiOHANBHUH yHiIBepcuTeT iMeni 1. dpanka, JIBiB, YKpaina
2 InctutyT Gionorii kmituru, HAH Ykpainu, JIbBiB, Ykpaina
yaryna.nishtuk@Inu.edu.ua

SPERMIDINE ACTIVATES AUTOPHAGY IN HUMAN NEUROBLASTOMA SH-
SY5Y CELLS FROM EFFECTS OF ARGININE STARVATION
Yaryna Nishtuk?, Oleh Stasyk?, Olena Stasyk?' 2
1 lvan Franko National University of Lviv, 2 Institute of Cell Biology, NAS of Ukraine, Lviv,
Ukraine

The purpose of our study was to evaluate the effects of exogenous spermidine and
deficiency of arginine on cell viability and proficiency of autophagy on the human
neuroblastoma SH-SY5Y cells. Using MTT-assay and fluorescence microscopy it was shown
that autophagy can be readily manipulated in neuroblastoma cells by simultaneous deprivation
for arginine and spermidine treatment.

HelipoOnacToma € 3JI0SKICHOIO MYXJIMHOKO CHUMIIATUYHOI HEPBOBOI
CUCTEMH, MPUYUHAMU TIOSIBU SIKOT MOXYTh OyTH YHCJICHHI aHOMaJjii B T€HOMI,
eMIreHoMi, TPAHCKPUIITOMI Ta MpoTeoMi. OJHUM 13 KIITUHHUX MEXaHi3MIB, IO
MOIIKOJIKY€EThCSI BHACIIIOK 370sIKICHUX 3MiH, € aBTodaris (Huang & Gu, 2020,
Silva et al., 2020), >KUTT€BO BaKJIMBHM TpOILIEC, KU 3aJIeKHO B[ 30BHIIIHIX
YUHHUKIB MOXe a00 3abe3reuyBaTH BIKMBAHHS KIITHH, a00 CTUMYJIOBATU
ixHo 3aruOenb. Bimomo, 1m0 aBTodarisi B KIITHHAX HEWpPOOIACTOMHU
BII0yBaeThcsl Ha Oa3anbHOMY piBHI (Belounis et al., 2016), Toai gk iHmI aaHi
CBIJTYaTh PO aKTHUBAIL[I}O LILOTO MPOIIECY B arpeCUBHUX (OopMax HEHPOOIACTOMHU
JIOJIMHU 13 OAHOYACHUM MIJBUILEHHSM MIBUIKOCTI Mpodidepanii 3J10KICHUX
KJIIiTHH Ta amintigikanieto oakoreny MYCN (Samardzija et al., 2016).

MeTor Haloro JOCHKEHHST 0yJIo MpoaHasai3yBaTH BIUIMB €K30I'€HHOTO
CIIEpPMIIUHY Ta Je(ilUTy apriHiHy SK ABOX TMOTCHIIWHMX YHWHHHKIB, IO
1HIYKYIOTh aBTO(arito, Ha )KUTTE3ATHICTh Ta PETYJIAIi0 aBTodarii B KJIITHUHAX
HerpoOractomu moguau SH-SYSY. byno BusBieHo, mo aedinuT apriHiny B
KyJIbTYpaJIbHOMY cepefoBHill Ojokye mnpomidepamito kimituH SH-SYSY, a
BHECCHHS TIOTICPEHMKA Ili€1 HaIIB3aMiHHOI IS JIIOJIMHH aMIiHOKHUCIIOTH —
HUTPYIIHY — y Oe3apriHiHOBe cepefoBHIle He 3a0e3nedye BIAHOBICHHS POCTY
KYJIBTYpH 3J0SIKICHUX KIITUH. AHami3 kurre3gatHocTi kmitud SH-SYSY mnpu
KyJIbTUBYBAaHHI B TOBHOI[IHHOMY 4M O€3apriHIHOBOMY CEPEIOBHUILl 32
J0JIaBaHHSI €K30T'€HHOTO CIEPMIANHY, BUSIB, 110 L€ MojiaMiH, MOMEePEeIHUKOM
AKOTO € apriHiH, y HU3bKUX KOHLeHTpauisix 5 — 10 mMxM He npursiuye
npodidepalito 3710IKICHUX KIITHH, TOAL SIK ciepMianH y KoHuenrtpauii 50 — 100
MKM € ITUTOTOKCUYHUMH.

Jlnst 3’sicyBaHHSA POyl CHEPMIAMHY Ta ne(iluTy apriHiHy B aKTUBAIlii
aBTodarii B KJIITUHAX JIIOAChKO1 HerpobaacTomu SH-SYSY Oyno

26


mailto:yaryna.nishtuk@lnu.edu.ua

“Current Problems of Biochemistry, Cell Biology and Physiology”, 6-7 October 2022, Dnipro, Ukraine
“AKTyanbHi npo6aemum cyyacHoi 6ioximii, KniTMHHOT 6ionorii Ta disionorii ”, 6-7 }koBTHA 2022 p. AiHiNpo, YKpaiHa

MPOAHAII30BaHO BMICT aBTO(Aroy3ocoM 3a JIOMOMOTOI0 CEJIEKTUBHOTO
¢yopecuieHTOHOTO  OapBHHMKAa MOHOJAHCUIIKAIAaBEpPUHY. 30Kpema, Oyio
3’SICOBAHO, 1110 3a BIUIMBY CIIEpMIAMHY Ha T AeIIUTY apriHiHy BiAOyBaeThCs
3Ha4YHE 30UIBIICHHS KUIBKOCTI aBTOdariiiHux mizocoM y kimituHax SH-SYSY,
110 BKa3y€ Ha aKTUBYIOYMH BILIMB 000X YHHHMKIB Ha MpolecH aBTodartii.

Takum uvnHOM Hamu Oyl0 BCTaHOBICHO MOXKIUBICTh €(EKTUBHOI
MaHIMyJAli  MexXaHi3MOM aBTodarii y KIITHHaX HeipobiacToMu Tpu
OJITHOYACHIH Aii 1ediunTy apriHiHy Ta MOJiaMiHy CIEpMiIUuHY.

MOBEJIHKOBI PEAKIIT Y MUIIEM PI3HOI'O BIKY 3A BILIUBY
POJI10JIU POYKEBOI TA ®EPYJIOBOI KUCJIOTH
Bbepe3oBcbkmii Baagucaas, Jlepkavos Biradgiii, baiinsak Mapis
[IpukapnaTcekuii HalioHaTBEHUN yHIBepcUTET iMeH1 Bacuns Credanuka, [Bano-
®paHKIBChK, YKpaiHa
berezovsky v.v@ukr.net

AGE DEPENDENT BEHAVIORAL RESPONSES IN MICE UNDER THE
INFLUENCE OF RHODIOLA ROSEA AND FERULIC ACID
Vladyslav Berezovsky, Vitaly Derkachov, Maria Bailyak
Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine

We studied the effects of Rhodiola rosea aqueous extract and ferulic acid on some
behavioural traits in old and young mice. Our aim was to understand if ferulic acid is the main
contributor to effects of rhodiola rosea and if it has positive impact on aging mice.

Ob6rpynmysannss ma mema. Rhodiola rosea — Gararopiuna TpaB’sHUCTa
pociMHa 3 JIIKQpCHKUMH BIACTHBOCTSAMHU. barato HayKOBHX JIOCIHIIKCHb
MIATBEPAWIN, O €KCTPAKTH 3 KOPEHEBWINA POJIIONM MarOTh aHTHOKCHUIAHTHI,
IpOoTH3aNalibHI Ta aHTHOAKTEpiaibHI BIacTUBOCTI. KopeHesutiie posionu Oarate
Ha (DEHONBHI TIIKO3UAM, NyOWIbHI peuoBMHU Ta (eHonmpHI kuciotu. Cepen
KucioT nepeBaxae depynosa kucnora (OK). HemonasHo Oyso mokaszaHo, 110
®K mosxe migcwimoBatu maM’saTh y quauHok Drosophila melanogaster. Bigomo
TaKOX PO 3JaTHICTh MOKPAIIYBaTH MaM Th, PO3YMOBY Ta (p13MUKY aKTHUBHICTh
JUIsl TipenapatiB pojioiau poxeBoi. OCKITBKU 3 BIKOM BiOYBA€ThCS 3HUKEHHS
KOTHITUBHUX (YHKLIA Ta PYyXOBOi AaKTUBHOCTI, TO IMIKaBO 3B’ACYBAaTH YU
EKCTPAKT 3 KOPEHEBHUILA POJIOIM POKEBOI MOXKE CIIOBUIBHIOBATH 11 BIKOBI
3MIHU y ccaBliB 1 4u ¢epysioBa KHUCIOTA € OJHICK0 IIOYUX PEYOBUH
POJIIOJIBHOTO EKTPAKTY.

Memoou. Y poborti BukopuctoByBanmu wMumiei miHii C57BI6] nBox
BIKOBUX Tpyn — Moozl (3 micsmi) Ta crapi (12 micsiB). rpyna aiauiach Ha
TPU WIATPYNH — KOHTPOJb, pojaiofia poxkeBa Ta Qepynoa kuciota (DK).
KonTtponbHa rpyma croxuBana juiie 0a30Be cepeoBuIle. [ pynu «poiionay Ta
«DK» crioxkuBanm 6a30Be cepeiOBUIIE 3 JOIaBaHHSIM JI0 TTMTHOI BOJU BOJAHOTO
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EKCTPAKTy 3 POMAIONM POXKEBOi (HOPMYBajJu Ha BMICT (DEHONBHUX PEUYOBHH) Ta
bepynsaty Hatpito (40 mr/kr macu/nensp). Excriepument tpuBaB 3 micsri. s
BU3HAYEHHS BIUIMBY JOCIHIPKYBAaHUX IIpErapaTiB Ha MO30K Ta IOBEAIHKY
MUILIEH BUKOPUCTAJIA MOBEIIHKOBI TECTH, 30KpeMa TECT BIAKpUTOTO nojs. Tect
«BIIKPUTE T10JI€» BHUKOPUCTOBYETHCS JUIsl OLIIHIOBAHHS 3arajibHOi IOBEIIHKU
MHUIIEH, 110 BKJIIOYae B ceOe BHU3HAUEHHS PIBHS CTpPECy, 3arajibHOi PYXOBOIi
aKTUBHOCTI Ta 3BUYOK TBapuH. Lleli Tect 6a3yeThbcs HAa NMPUPOAHIN MOBEIIHII
IPU3YHIB Ta iXHIN MoTpedl 10 po3BiayBaHHs. [lone Oyno posmipom 40 cm Ha 40
cM Ta moauieHe Ha 16 xBagpariB. [lim wac ekcrepuMeHTy el J1aOipHHT
OCBITJIIOBABCS 3a JOMOMOIOI0 JIaMIU po3xaproBanHs. s miHiMizawii cTpecy,
EKCIIEPUMEHT TPOBOAMBCS y 3BUYHIM Ui MUIIEH OOCTaHOBII — Yy BiBapii.
ExcriepuMeHT mo4nHaBCs O JEB’ATIA roauHi paHky. Jns 3amucy pyxy Muiii
BUKOPHCTOBYBaJach BeO-Kamepa 3aKpillIeHa HaJ YCTaHOBKOKO. AHaI3 pyxy
MUIIEH MPOBOAMUIM 3a JONOMOIow mporpamu Toxtrac. Bci maremartnuHi
PO3paxyHKH MPOBOJIWIIH 3a oroMororo Exel.

Pe3zynomamu. Bninus ¢epynoBoi KUCIIOTH Ha 3arajlbHy pyXOBY aKTHBHICTb
y CTapuX MHUILIEH BIAPI3HABCS BiJl BIUIMBY Ha MOJIOAMX MUIIEH, a BIUTUB POJIOIU
pPOKEBOI HE CHIBIAJaB 3 BIUIMBOM (EpYIOBOI KUCIOTH. Y MOJOIUX MHUIIEH
(epynoBa KHCIOTa 3MEHILyBajla PYyXOBY aKTHBHICTb, B TOM 4Yac K y MHUIICH
CTapoi IPYIU CIOCTEPIrajgoch ii 3poCTaHHs, MOPIBHAHO 13 KOHTposieM. KUIbKICTh
nedekarliii sk MapKepy CTPECOBAHOCTI MUIIIEH MTOKa3yBaB, 110 MOJIO/II MHMIIII, SKi
CHOKUBAJIM POJIIONY OyiM OUIbII CTPECOBAHI HIXK Ti, IO CHOKUBAIU (EPYTOBY
KHCIIOTY. Takuil ke mnapamMeTp Yy CTapoi TIpynd JAEMOHCTPYBaB [aHl
MPOTUIIEKHOrO XapakTepy. Takoxk paxyBaiau dvac nepeOyBaHHS MUIIEH Y
LHEHTpaJIbHIN 30HI TOPIBHAHO [0 NepeOyBaHHA Yy 30BHIIIHIX, IO OIHUCYE
XapakTep MOBEAIHKMA MHILI, TOOTO AOCTHIAHUIbKA (TepeOyBaHHSA Yy 30BHILIHIN
30H1) a00 cTpecoBaHa (YaCTUH NEPETHH LIEHTPY YCTAHOBKH).

Bucrnosok. Bruius ¢hepynoBoi KHCIOTH BiJIPI3HIETHCS BiJl BIUIMBY POIIOIU
POKEBOT, 1110 CBIIYUTH, LII0 BOHA HE € OCHOBHOIO JIIF0YOI0 PEYOBUHOIO EKCTPAKTY
ponionu poxeBoi. DepysoBa KHUCIOTa Ta €KCTPAKT POJMIONU POXKEBOI [IIOThH
cnernuiuno 10 Biky. depynoBa KUCIOTa MOTEHIIMHO BUKIUKAE CTPEC Y CTapUX
MUIIEH, a eKCTPAKT POIIOIN BUKIUKAE CTPEC Y MOJIOJAUX MHUIIICH.

HocnipkenHss Oyno miaTpuMaHo rpaHToMm Bl HamionamsHoro @onmay
nocmimkenb Ykpaiau (Ne mpoekty 2020.02/0118).
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3MIHU MOBEJIHKOBUX PEAKIII BUKJIUKAHI
KOHTAT'EHO3HOIO JAEIMPECIE€IO
Bausepist Misin', Osiena Cesepunoscbka?, Merbio Boliko®
 Mlpuaninposceka mepkaBHa akageMis Gpi3UIHOT KyIbTypH i ciopty, JIHinpo
2 JIHINpOBCHKUIA HalioHanbHKI yHiBepcuteT imeni Onecs ['onuapa, J{Hinpo

3 Department of Anesthesiology and Critical Care, Soroka University Medical

Center, Ben-Gurion of the Negev, Beer-Sheva, Israel.

valeriyamv@gmail.com

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

The results of the study shed light on changes in the behavioral and emotional reactions
of rats as a result of exposure to chronic unpredictable stress in male rats. Also, a model of
contagious depression and its influence on the psycho-physiological state of animals is
presented.

3a nanumu BeecBiTHROT opraHizallii 0XOpOHH 30pOB’s pobiemMa aenpecii
€ M100aIbHUM IPIOPUTETOM OXOPOHHM 30pOB’s. Jlenpeciero cTpaxaae O0IM3bKO
340 mutH mromed o BChOMY CBIiTi, 1m0 cTtaHoBUTH 10 % 3arasibHOTO TATAps
HedaTaTpHUX 3aXBOproBaHb. B VYkpaini nempecis € HaOUIbII TOMIUPEHOIO
po0JIEMOI0 cepeJl YCIX NCUXIYHUX PO3JIaJIiB HACTIAKUA SKOT MU IIIe HE MOYKEMO
YCBIJIOMHTH B YMOBaxX BOEHHUX JIii.

3a MaToreHe30M pO3PI3HAIOTH JIBa OCHOBHI TUIH JCTPECii: eHIOTeHHY, SKa
BUHUKA€E BHACHIIOK LIEpeOPabHOTO O10XIMIYHOTO PO3JIay CHaJIKOBOI MPUPOIU
1 TIOXOJUTh 3CEPEeIMHU Ta EK30T€HHY - SKa IMOXOAWTh 330BHI Ta BHUHHUKAE
BHACJTIIOK HETATUBHUX JKUTTEBUX YNHHUKIB.

Mopeni Ha TBapuHaxX AOCTATHBO MEPCIEKTUBHI JIs1 PO3YMIHHS MEXaHI3MIB
nernpecii, aje OUIBIIICT, 13 HHUX 0a3yeThbCs Ha TEBHUX MAaHIMYJSIIAX
MOBEIHKOIO TBapHH, 110 XapaKTEPHO ISl CTPECIB, CHPUYMHEHUX (DI3SUUHUMH YU
OlosioriyunuMu paktopamu. Kpim Toro, aenpecisi € «CouiaibHOW 1HPEKITIE) 1
MOXKE TepeAaBaTHCsS BiJ JIIOAMHU [0 JIOAWHM, IIBUIKO MOLIMPIOIOYUCH Y
CyCHuIbCTBI. 3a HEBTINTHUMU MporHo3amu, 10 2030 poky nenpecuBHI pO3Iaau
CTaHyTh YACTUHOIO TOJOBHUX (PAKTOPIB rI00aqbHOTO TATAPS 3aXBOPIOBAHb.

Jlenpecis Mae He TUIbKM pYyHWHIBHY, aje ¥ 3apa3Hy (KOHTariHO3HY)
npupony. OcTanHs m1OTpeOye BUKOPUCTAaHHS IHHOBAIIMHUX TMIAXOIIB Y
JOCTIKEHH] I PO3YMIHHS 11 BUHUKHEHHS Ta miepemadi. OpHak Opakye
MaTepiaiiB Ha 1[I0 TEMY, 1 10C1 HE PO3pOOJIEHO TOUHUX MEXAHI3MIB, sIK1 O JaBaiu
KOHKPETHI TOSICHEHHsT Jii 4YM JIIKyBaHHS, BKJIIOYAIOYM TPYyAHOUU 3
IPOrHO3YBAHHSM ii MOXO/KEHHS Ha 010XIMIYHOMY Ta (1310JI0TIHHOMY PIiBHSX.
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ExcriepuMeHTH MNpOBOAMIM Ha OUIMX CTaTeBO-3pLIMX IIypax CaMIsxX
Barolo 230-300 rpamiB BiAMOBIAHO [0 MpaBWil «EBPONEHCHKOT KOHBEHIIIi
3aXUCTy XpEOETHUX TBAPHUH, SIKI BUKOPUCTOBYIOTHCS JJISI €KCIEPUMEHTAIbHUX
Ta 1HmMUX HaykoBux Iiei» (Crtpacoypr 1986) Tta «llonoxkeHHs TmIpo
BUKOPHUCTAHHS TBapWH B O1OMEIUYHUX JOCIIJax», BIAMOBIIHO 10 JIMpeKTHBH
2010/63/€C Binm 22 Bepecus 2010 poky mnpo 3axucT TBapuH, IO
BUKOPUCTOBYIOTHCSl Y HAYKOBUX LUIAX. TBapuHU Oyiu MOIIEHI HA TpU rpynu: |
— 1i”takTHi; II — TBapunm 3 nemnpeciero; Il — TBapuHM 3 KOHTAriHO3HOIO
nenpeciero. I[lepenq moyaTkoM EKCHEPUMEHTY IIypu OyJId AOCTIHKCHI Ha
HAsIBHICTh JICMIPECUBHOI TOBEIHKMA 3a JOMOMOro 3-X JCHHOTO TeCTy Ha
nepesary caxapo3u. [[ist MomenoBaHHA Aenpecii y urypiB mpoTsaroM 10 THxKHIB
BUKOPHCTOBYBAJIM MOJEIIb XPOHIYHOTO HemependadyyBaHOro cTpecy. Mojaenb
Jernpecti ckiaganacs 3 psagay CTPEcopiB, 3 SKUX oOupanu 2 ¢akTopu Ha JACHb Y
BHUITAIKOBOMY TOpsnKy. Jlms ¢dopmyBaHHS Tpynmw TBapWH 3 KOHTariHO3HOIO
JIENpeci€ero y KIITKY 3 JIBOMa JEMPECUBHUMU TBAapUHAMHU IiJICAIKyBaJIU
IHTAKTHOTO IIypa 1 3ajMIagd Ha 5 TwxkHIB. [licins CHUIBHOTO MPOKUBAHHS
TBapWH TECTyBaJd Ha IepeBary 10 caxapo3u. BcraHoBwim, mo y HIypiB 3
JIENIpeci€el0 TOKa3HWK TepeBard caxapo3u Hmwkyui Ha 15 % BigHOCHO
IHTAKTHHX IIyPIB, Y SIKUX JaHUW KoedirieHT ckinanaB 83+3 %. [laHi pe3ynbTaTu
MOXKYTh CBIJUMTH TIPO PO3BUTOK y HIYPiB JENpecii yepe3 S THXKHIB BiJl MOYATKY
npoBenenHss metoauku. Yepes 10 TuxkHIB ekcrepuMeHTy Oylia BCTaHOBJICHA
CTaTHUCTUYHO 3HAUYIA PI3HUIIA 32 MOKA3HUKOM TEpeBaru J0 caxapos3d y Tpymi
IIypiB 3 JIeTpeciero, Mo ckiana 7342 %, a y urypiB 3 KOHTariHO3HOK ACMPECIEI0
— 7343 %. lle Bka3ye Ha BIUIMB JENPECUBHUX TBAPUH Ha 3I0POBUX BHACIIJIOK
YOoro y HUX pPO3BWJIACh KOHTariHo3Ha aemnpecid. [[msi BCTaHOBIEHHS BILTUBY
Jenpecii Ha MOBEIIHKOBI peakili BUKOPUCTOBYBAJIM CTAHIAPTU30BAaHUN TECT
npuMycoBoro miaBaHHs. CTaTUCTUYHUIN aHaNI3 3/1MCHIOBABCS 3a JIONOMOTOIO
OJIHOCTOPOHHBOTO  JIMUCIEPCIMHOTO  aHajidy 13 3aCTOCYBaHHAM  TECTY
Boudepponi, pe3ynpTaT BBaXKaJIM CTATUCTUYHO 3HAUymumHu, npu p < 0,05. Y
HIypiB 3 JENpecicro 4yac HepyxoMocTi 30ubmuBes Ha 148 £ 3%, a y mypiB 3
KOHTariHo3Howo gemnpecieto - Ha 109 £+ 6%. IlokazHuk wacy kapaOKaHHSA,
HABIIaKHW, BIPOTIAHO 3HM3UBCS Ta ckianaB 47 + 11% y TBapuH 3 aemnpeciero, Ta
56 = 11% - y TBapuHU 3 KOHTariHO3HOIO JICTIPECI€I0, 10 CB1IYATh MPO PO3BUTOK
CTaJIoi Jenpecii B 000X rpyrmax.

OTxe, Hallll pe3yJbTaTH MIATBEPKYIOTh KOHTAriHO3HICTh Aenpecii. Xoya
710 KIHIISI HE BIIOMUI TOYHUM MEXaHI3M 3apa’keHHs, ajie, UMOBIpPHO, BIH Mae€ sK
HECBIZIOMi, TaKk 1 CBiJioMi ejieMeHTH. HecBimomi MOXyTh OyTH MOB’si3aHi 3
ABTOMAaTUYHOIO MIMIKDPI€O, 30KpeMa KOMIIOBAHHS €MOI[IHHO pPEeeBAHTHUX
TIJIECCHUMH JIIIMH Ta MIMIKOIO, 32 PaXyHOK CHUCTEMH JI3€pKAIIbHUX HEUPOHIB, a
CBIIOMI - MOXYTb OyTH HACHIJKOM CHUIBHMX CTHJIIB CHUIKYBaHHSI, TaKUX SIK
KOpyMiHaIlis.
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3AJIEXKHA BIL CTPECY EHAONJIASMATHYHOI'O PETUKYJYMA
PEI'YJIALISA EKCIIPECII TEHIB TPAHCKPUIIIIMHUX ®AKTOPIB
POJIUHU 'OMEOBOKC Y KIITHHAX I'JIIOMHA

Hap’a Kpacauubka, Mupocaasa Carocap, OJer I'ajkin,
Ounexcanap MiH4eHKO
[HcTuTyT 610X1MiT iM. O.B. Tlannagina HAH Ykpainu, KuiB, Ykpaina
dashalkrasnitskaya0308@gmail.com

THE ENDOPLASMIC RETICULUM STRESS DEPENDENT REGULATION
OF THE EXPRESSION OF HOMEOBOX TRANSCRIPTION FACTOR GENES
IN GLIOMA CELLS
Dariia Krasnytska, Myroslava Sliusar, Oleh Halkin, Oleksandr Minchenko
Palladin Institute of Biochemistry of the National Academy of Sciences of Ukraine,
Kyiv, Ukraine

Endoplasmic reticulum stress as well as nutrient supply plays an important role
in metabolic adaptation to support homeostasis in health. At the same time, this stress
contributes to the commencement, maintenance, and exacerbation of a multitude of
disease states such as malignant tumors, metabolic and neurodegenerative diseases.
ERN1 is the most evolutionary conserved signaling pathway for genome
reprogramming through its protein kinase and endoribonuclease activities. Inhibition of
ERN1 affects the expression of homeobox genes and modifies their sensitivity to
glutamine deprivation.

[Ti3HaHHS MOJIEKYJSIPHUX MEXaHI3MIB PEryJsilii TPaHCKPUIIIHHUX
dakTopiB y TOMy uucii 1 (PaKkTOpiB POJAUHM TOMEOOOKC € HaJ3BHUYAIHO
BOXJIMBAM  HE  JIMIIE U1 PO3YMIHHA  MEXaHI3MIB  KOHTPOJIIO
KUTTENSUIBHOCTI OPraHi3MiB, a ¥ JUIsi BUSICHEHHS MOJIEKYJISIPHUX OCHOB
MOPYIICHHS MEXaHi3MIB peryJssiii >KUTTEBUX TpoiieciB. JJoOpe Bimomo,
M0 BaXJIMBUM KOMIIOHEHTOM IHTETPAJIbHUX MEXaHI3MIB PeryJsiii
MPAKTUYHO BCIX MPOLECIB KUTTEIISIIBHOCTI € CTPEC €HAOIIa3MATHYHOTO
pETUKYJIyMa, a TOMY BIH BIJICPAa€ KIIOUOBY POJIb y PO3BUTKY HE JIUIIE
MeTa0OIIYHUX, a ¥ OHKOJIOTIUHMX Ta 0ararboX IHIIUX 3aXBOPHOBAHb
[IIXOM PeTporpaMyBaHHsI reHoMYy. Mema pobomu monsrana y BUSCHEHH]
POJIi CTpECy HA0IUIa3MaTHYHOTO PETUKYIIyMa, 30KpeMa HOro CUTHAJIBHOTO
nusixy ERN1, y perynsii ekcripecii HU3Ku roME00OOKC TeHIB.

Memoou. Excripecito reHiB y KIITHHaX [JIIOMH BUBYAQIN IUISTXOM
ananizy kommiementapuoi /JIHK 3a gomomororo kisbkicHOT mosiMepasHoi
peaxiii.

Pezynomamu. BcranoBneHo, mo mnpurHiduenHss ERN1 ne nwmme
reHocnenu@igyHo 3MIHIOE PIBEHBb €KCIpecii 0araTbox roMeo0OKC T'eHIB SK
yepe3 eHaopuboHykieasy, Tak 1 npoteinkinazy ERNI1, a it mogudikye ix
YyTIAUBICTh 10 nedinuty riytaminy. IlokazaHa TakoX MOXIIMBa poOJib
MikpoPHK miR-182 Tta -206-3p y mNOCT-TpaHCKPUIMIIHHIA peryJsii
excrpecii mPHK Meis2 i Meis 1.
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Bucrnosok. OTpumaHni pe3ynbTaTy BKa3yIOTh Ha 3aJI€KHICTh €KCIIpecii
TeHIB TPAHCKPUMIIMHUX (AKTOPIB POJUHU TOMEOOOKC BiJi CHUTHAIBHOTO
nusixy ERN1 1 ix posnp B pocti riioMm, ockinbku mnpurHideHHs ERN1
BUPQKEHO TMPHUTHIYYE PICT 3JIOAKICHUX TYyXJWH, 30KpeMa TIJIoM, 10
BXJIMBO JUIA X MPO(]1TaKTUKHU Ta JIKyBaHHS.

MOPYIUIEHHSI EKCIIPECIi TEHIB Y HOPMAJIBHUX
ACTPOLUTAX JIIOJIUHMU III /]l BINIMBOM HAHOYACTHUHOK
OKCULAY II'PA®EHY
Oubra Pynuunbka
[acTuTyT Gioximii iM. O.B. IMamnagina HAH Ykpaian, Kuis, Ykpaina
E-mail: olga_rudnytska@ukr.net

DISTURBANCE OF GENE EXPRESSION IN NORMAL HUMAN ASTROCYTES
UNDER THE IMPACT OF GRAPHENE OXIDE NANOPARTICLES
Olga Rudnytska
Palladin Institute of Biochemistry, NAS of Ukraine, Kiev, Ukraine

Graphene oxide is a promising nanomaterial for various biomedical applications.
Therefore, it is very important to conduct a comprehensive assessment of the potential impact
of these nanomaterials on the human body, especially at the genome level. This study aimed
to evaluate the effect of low doses of nanographene oxide on the expression of key regulatory
genes in normal human astrocytes.

Oxcun rtpadeHy € TMepCreKTHBHUM HaHOMATepiaioM ISl Pi3HUX
OloMeIMYHUX 3acToCyBaHb. ToMy, IyK€ BaXJIMBO IPOBECTH KOMIUIEKCHY
OLIIHKY MOTEHUIHHOIO BIUIMBY LIMX MaTepialliB HA OPraHi3M JIIOJMHU, OCOOIHUBO
Ha piBHI reHomy. lle mocmipkeHHs Majio Ha METI OLIHUTH BIUIMB HU3BKHUX /103
OKCHUJly HaHOTpadeHy Ha EKCIPEecil0 KIIUYOBUX pPETYJISITOPHUX TEHIB Y
HOPMAaJIbHUX aCTPOLUTAX JIFOJAUHH.

Metomu. HopmaibHi actpouuty jiroaund, jiHis NHA/TS, Oynu mignani mii
HU3BKUX 703 okcuay HaHorpadeny (1 1 4 ur/mm) mpotsirom 24 romun. PHK
eKCTparyBaliv 3 KJIITUH 1 BUKOpucToByBanu 1y1s cuuTe3y kJIHK. PiBHi ekcriipecii
MPHK NAMPT, TSPAN13, BCAR3, BRCA1, PTGS2, P4AHAL i P4HAZ, a
takok MikpoPHK BumipioBasii 3a J0MOMOror KUIBKICHOI MOJiMEpa3Hoi
JIAHITFOT'OBO1 PeaKIIii.

PesynpraTtu. Byno 3’sicoBaHo, 10 HU3bKI /03U OKCHUIY HaHOrpadeHy
BUKJIMKAIOTh JHMCPETYJSILII0 €KCHpecii KIIOYOBUX PETYISITOPHUX TEHIB Yy
HOPMAJIbHUX aCTPOLIUTAX JIIOJMHU 3alekHO Bia a03u (1 1 4 HIr/mMi) 1 TeHHO-
cnenu@iuHUM YUHOM. 30Kpema, BiAMIYaNocsi CUJIbHE MPUTHIYEHHS eKcrpecti
reHiB NAMPT, BCAR3 1 TSPAN13 Ta 3naune mocmiieHHs ekcrpecii BRCAL,
PTGS2, PAHAL 1 PAHAZ 3 6inbmn 3HaunuM BruiiBoM Ha reHu P4AHAL ta PAHAZ.
Excnpecis miR-96-5p i miR-145-5p Takox 30inbliyBaiacs B acTPOIUTAX,
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00poOIeHNX OKCHIOM HaHOTpadeHy 3aJIeKHO BiJ T03U, IO KOPEIIOE 31 3MIHAMU
B KCTIpecii reHiB, 3 IKWMUA BOHU MalOTh CAUTH 3B’ I3yBaHHS.

Bucnosok. OtTpuMaHi JaHi JE€MOHCTPYIOTh, IO HH3BKiI JI0O3U OKCHIY
HaHorpadeHy MOpyIIyBaIM (PYHKIIOHAIBHY IIJIICHICTh TEHOMY, 3MIHIOIOUHN
pPIBHI eKchpecii KIIOYOBUX PEryJSTOPHUX TE€HIB TEeHHO-CIEeHU(pIYHUM 1
J0303JIC)KHUM 4rMHOM. KpiM Toro, OUIbII BHCOKa J103a OKCHAY TrpadeHy
BUKJIMKaJIa OUIbII BUPaXKEHI 3MIHM B €KCHOpecii TeHiB, IO BKazye Ha
TeHOTOKCUYHI Ta HEUPOTOKCUYHI €PEKTH B HOPMATLHUX aCTPOIUTAaX JFOAMHH.

DYNAMIC REGULATION OF FEAR EXTINCTION BY
INTERCALATED CELLS OF THE AMYGDALA
Olena Bukalo # !, Kenta M Hagihara # 22 | Martin Zeller 4 °, Ayla Aksoy-
Aksel 458 Nikolaos Karalis 2, Aaron Limoges !, Tanner Rigg ¢, Tiffany
Campbell?, Adriana Mendez ! Chase Weinholtz !, Mathias Mahn?, Larry S
Zweifel 78, Richard D Palmiter °1°% Ingrid Ehrlich#°%, Andreas
Liithi 213, Andrew Holmes 14

E-mail: Olena.bukalo@nih.gov

#Contributed equally.
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10 Department of Biochemistry, University of Washington, Seattle, WA, USA.

11 Department of Genome Sciences, University of Washington, Seattle, WA, USA.

12 Friedrich  Miescher Institute for Biomedical Research, Basel, Switzerland.
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13 University of Basel, Basel, Switzerland. andreas.luthi@fmi.ch.
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Persistent anxiety following a psychological trauma is a hallmark of many
anxiety disorders. However, the neural circuits mediating the extinction of fear
remain incompletely understood. Intercalated cells (ITCs) of the amygdala
represent a network of interconnected GABAergic neurons organized in distinct
clusters surrounding the basolateral amygdala (BLA) and has been implicated in
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fear extinction. Previous studies suggest that ITCs connected to the BLA and
central amygdala (CeA) gate sensory inputs and amygdala outputs. To further
interrogate the role of medial ITC clusters (mITC) in fear extinction, we used a
mouse line expressing Cre under the control of a forkhead box protein2 (FoxP2)
to target these cells. First, by imaging calcium dynamics of dorsomedial and
ventromedial ITC clusters (dmITC and vmITC) across different stages of
extinction training, we identified opposing pattern of activity of these two
clusters. While dmITCs are activated at the beginning of extinction training and
become less active with progression of the extinction session, vmITCs become
increasingly active over the course of extinction and remain active during
retrieval test. Second, we modulate mITC clusters activity either via a Gi-
coupled k-opioid receptor based DREADD (KORD) or a Gg-coupled human
muscarinic receptor 3 (hM3Dq). To inhibit or activate mITC, the
pharmacologically inert ligand salvinorin B (SALB) or clozapine-N-oxide
(CNO) were systemically administered to mice expressing the KORD or hM3Dq
prior to fear extinction training or retrieval. We found that inhibiting mITC in a
cluster-specific manner have opposite effect: extinction memory is facilitated by
inhibiting dmITC or activating vmITC, and is suppressed by inhibiting vmITC
or activating dmITC. Third, anatomical and slice electrophysiology studies
revealed that dmITC and vmITC cells are interconnected, but have different
amygdala output targets., suggesting cluster-specific engagement of neuronal
networks with opposing function. Our data demonstrate a complex regulation of
fear extinction memories by different mITC clusters, yielding novel insights into
the role of these cells in forms of emotional learning known to be impaired in
anxiety disorders.

Research supported by the NIAAA Intramural Research Program (to A.H.) and
the German Research Foundation DFG (to I.E.).
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IIVIEHAPHA CECIs 2. MEJUYHA BIOXIMIA TA ®I310J0I'TA
PLENARY SESSION 2. MEDICAL BIOCHEMISTRY AND
PHYSIOLOGY

3AJIEKHE BIJ{ CTPECY EHIOIIJIASBMATUYHOTI' O
PETUKYJYMA PEIIPOTPAMYBAHHS T’EHOMY B HOPMI TA
3A IATOJIOT'TA
Ouexcanap MiH4eHKoO
[ncTuTyT 610X1MiT iM. O.B. Tlannagina HAH Ykpainu, KuiB, Ykpaina
ominchenko@uyahoo.com

ENDOPLASMIC RETICULUM STRESS DEPENDENT REPROGRAMMING
OF THE GENOME IN HEALTH AND DISEASE
Oleksandr Minchenko
Palladin Institute of Biochemistry of the National Academy of Sciences, Kyiv, Ukraine

Endoplasmic reticulum stress plays an important role in metabolic adaptation to
support homeostasis in health. At the same time, this stress contributes to the
commencement, maintenance, and exacerbation of a multitude of disease states such as
malignant tumors, metabolic and neurodegenerative diseases. ERN1 is the most
evolutionary conserved signaling pathway for genome reprogramming through its
protein kinase and endoribonuclease activities.

[li3HaHHS 1HTErpaJbHUX MOJEKYISPHUX MEXaHI3MIB peryJisiii
MeTaboi3My 1 MiATPUMAHHS TOMEOCTa3y € HaA3BUYailHO Ba)KJIMBUM HE
JUIIe JJsS PO3YMIHHSL MEXAHI3MIB JKUTTEAISUIBHOCTI OpTaHi3MiB, ix
JWHAMIYHOI ajanTaiii A0 PI3HOMAHITHUX BIUIMBIB, @ W JJIi BUSCHEHHS
IUIAXIB PO3BUTKY TMATOJOTIYHUX CTaHIB, CIUIBHOTO 1 BIAMIHHOTO Y
(GyHKIIOHYBaHHI TEHOMY 3a PI3HMX MAaTOJOTIYHUX CTaHIB Ta iIeHTU]IKAI]
MOJICKYJIIPDHUX OCHOB TIOPYIICHHS MEXaHI3MIB PEryJysiii KUTTEBUX
nporeciB. JJobpe BioMo, 1110 HAWBArOMIIIMM 1HTETPATLHUM PETYISTOPOM
MPAKTUYHO BCIX MPOIECIB KUTTEMISUIBHOCTI OpPraHi3MiB € O10J0TIYHUMN
TOJIMHHUK, SIKMM KOHTPOJIOE TOOOBI PUTMH 1 MpEACTaBisie COO0I0 TOCUTh
CKJIQJHY 1 BHUCOKOTOYHY CHUCTEMY KOHTPOJIO BCIX METa0ONIYHUX Ta
(1310JI0OTIYHUX TMPOIIECIB Y PI3HUX OPraHi3MiB HUISIXOM (YHKIIOHATBHOTO
penporpamyBaHHsi reHomy. [lopymeHHst pyHKIIi 610JI0TTYHOTO TOAMHHUKA
OPU3BOAUTH J0 JUCPETYJIALIT HUKIIYHOTO XapaKTepy MPOTIKAHHS Pi3HUX
MEeTa0OJIIYHUX MPOIIECIB B OPraHi3Mi Ta PO3BUTKY MATOJIOTIYHUX CTaHIB, Y
TOMY YHCII W JO BUHUKHEHHS 3JI0SIKICHUX IyXJIMH, METa0OJIYHHUX 1
HEHUpOJereHepaTUBHUX 3aXBOPIOBAaHb, @ TOMY IMI3HAHHSA MOJEKYJISIPHUX
OCHOB ITUX TOPYIICHb € HA/I3BUYANHO BAKIUBUM SIK JJII TPO(DIIAKTHUKA Ta
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Teparii pi3HOMaHITHUX 3aXBOPIOBAaHb, TaK 1 Ui PO3YMIHHS 1HTErPaTbHUX
MEXaHi3M1B PeryJisiii mporeciB MeTabomi3mMy B LIJIOMY.

He MeHII BaXJIMBUM KOMIIOHEHTOM IHTETpajbHUX MEXaHI3MiB
peryJiii IpakTUYHO BCIX TPOIECIB IKUTTEMISUIBHOCTI 1 MATPUMAHHS
rOMEOCTa3y € CTPEC eHI0TUIa3MAaTUYHOTO PETUKYJIyMa, a TOMY BIH BiJirpae
KJIFOUOBY pPOJIb Y PO3BUTKY HE JIMIIE META0OMIYHUX, & I OHKOJIOTTYHUX Ta
0aratboX 1HIIMX 3aXBOPIOBaHb, MPUYOMY JOCUTHh HE MPOCTUMHU IIISXaMHU,
BKJIIOUAIOYH PENpPOTrpaMyBaHHs F'€HOMY Ha BH)KUBaHHS a00 CMEPTh KIIITHH.
I B mmx mporecax 3aaisHi BCI KOMIOHEHTH KIITHHHU BiJ TUIa3MaTHIHOI
MEMOpaH! 1 €HJIOIUIa3MATUYHOTO PETUKYIyMa J0 siApa, MITOXOHJIpPIN Ta
IHIIMX CYOKIITUHHHX CTPYKTyp. BaxkinMBO BIAMITHTH, IO caMe CTpeC
CH/IOIUIa3MaTUYHOTO  PETHKyJyMa  3HAYHOIO  MIporo  3abesrnedye
BUHWKHEHHS 1 BWDKMBAHHS MyXJWHHUX KJIITHH, TPHUTHIYYE aromnTo3, a
TAKOX IHILIIOE iX PE3UCTEHTHICTD JI0 TIMOKCII Ta /il HA HUX PI3HOMAaHITHUX
XIMIYHHUX CIIOJIYK, IO BHUKOPUCTOBYIOTHCS $IK TEpamneBTHYHI areHTH.
YucneHHUMH JOCHIDKEHHSIMU BCTAaHOBJIEHO, IO IPUTHIYEHHS CTpecy
€H/IO0IUIa3MaTUYHOTO PETHKYJIyMa, 30KpeMa HOro CUTHAJIBHOTO MUISAXY
ERN1 (curnamoBaHHs BiJi €HJIOIUIA3MAaTUYHOTO PETUKYJIyMa 0 Spa),
€(eKTUBHO MPUTHIYY€E PICT 3JI0AKICHUX IYXJIMH, MOCHJIIOE amonTo3 1
MIJBUILY€E YYTIAUBICTb J0 Jii aHTU-TIyXJIMHHUX MpenapariB, OCKUIbKU came
el CUTHAJIbHUN NUISIX € KJIIOYOBUM Yy penporpaMmyBaHHI reHomy. Baprto
BIIMITUTH, IO BaXJIWMBHM € IPUTHIYCHHS JHIIE E€HIAOPUOOHYKIIEa3HOI
aKTUBHOCTI I[bOTO CHTHAJIBHOTO MpoTeiny. Came ToMy, 3yCHiuis 0aratbox
JOCJIIIHUKIB HAMpaBJIeHI Ha TMONIYK HOBUX IIJIXOMIB JI0 MPUTHIYCHHS
€HJOPUOOHYKJIEa3HOI aKTUBHOCTI CUTrHajipHOTO npoteiny ERNI 1 nume y
MyXJIMHaX, OCKIIbKM BCl CUTHAJbHI NUISAXW CTPECY EHJIOIIa3MaTUYHOTO
petukyinyma, B Tomy uucii 1 ERNI1, npuiiMatoTe y4acTh B iHTErpajibHUX
aJanTUBHUX OIOXIMIYHMX TMpoliecax, IO HEPO3PUBHO IIOB’s3aHI 3
TOMEOCTa30M KIITUH 1 MalTh MEPIIOYEProBe 3HAYEHHS JUISl MiIATPUMKH
HOpMaJIbHUX (1310JI0TTYHUX QYHKITINA. 30KpeMa 1€ CTOCYEThCSI CHHTE3Y Ta
cekpenii 1HCyJiHy. Y 3B’SI3Ky 3 IIUM, JOCHIJDKEHHS MOJIEKYJISIPHO-
FeHETUYHUX OCHOB TMAaTOJOTIYHUX TIPOLECIB B  OpraHi3Mi  MaroTh
IPYHTYBaTUCSA Ha TIUOOKUX 3HAHHSAX MPO (PYHKIIIOHAIBHY POJIb OKPEMHUX
KIIOUYOBUX TE€HIB B IHTErpajbHUX MeEXaHI3MaX peryJdilii MpoIieciB
KUTTEASUIBHOCTI 1 MIATPUMAHHS TOMEOCTa3y, IPUUOMY HE JIMIIE THUX I'EHiB,
10 KOAYIOTh CTPYKTYPHI Ta PEryJsiTOPHI MPOTEIHU, @ i TPAHCKPHUNTIB, 110
HE KOAYITh Tmporeinu. Hamu oTpumaHi yHIKaJIbHI J@HI CTOCOBHO
MOJICKYJISIPHUX OCHOB B3a€MOJII1 KIIFOUOBHUX PEryJISITOPHUX (DAKTOPIB, IO
3a[isiHI y peani3alli 1HTerpajbHuX MEXaHI3MIB peryssiii MeTadbosizMy 3a
MaTOJOTIYHUX CTaHIB, acoIiioBaHUX 3  IHIYKIEWD  CTpecy
€H/I0IUIa3MaTUYHOTO PETUKYIIyMa.

TakuM 4YwHOM, JAeTalbHE BHBYCHHS IHTETPAJbHUX MEXaHI3MiB
perynanii MeTabodi3My 1 MiATPUMAHHS TOMEOCTa3y Ha MOJIEKYJSIPHO-
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FeHeTUYHOMY pIBHI B HOpPMI Ta 3a pI3HMX [aTOJIOTIYHUX CTaHIB €
HAJ3BUYAIHO BXJIMBHUM SIK JUIS PO3YMIHHS MAaTOT€HE3Y PI3HOMAHITHHUX
3aXBOpIOBaHb, 30KpeMa  MeTaOoNiYyHMX 1  HeWpoAereHepaTHBHUX
3aXBOPIOBaHb, a TAKOXK MEXaHi3MiB BUHHUKHEHHS 3JI0SKICHUX MyXJIHH, TaK 1
JUIS X TIpO(1TaKTUKY Ta JIKYBaHHS.

SHAYEHHSA CTPECY EHAOIIVIABSMATUYHOI'O
PETUKYJIYMA B PO3BUTKY PESUCTEHTHOCTI 10
THCYJIIHY
JAmutpo Minuenko, FOQaia Bineubka, Ouer I'ankin, Oxcana Patymna,
Ounexcanap MiHYeHKO
[acturyt 6ioximii iM. O.B. TTannanina HAH Ykpaiau, Kuis, Ykpaina
Hanionansuuit Mmeguunumii yHiBepeuteT iM. O.0. boromonsiis, Kuis,
Ykpaina
ominchenko@uyahoo.com

THE SIGNIFICANCE OF ENDOPLASMIC RETICULUM STRESS IN THE
DEVELOPMENT OF INSULIN RESISTANCE
Dmytro Minchenko, Yuliia Viletska, Oksana Ratushna, Oleksandr Minchenko
Palladin Institute of Biochemistry of the National Academy of Sciences, Kyiv, Ukraine
National O.O. Bohomolets Medical University, Kyiv, Ukraine

Endoplasmic reticulum stress plays an important role in metabolic adaptation to
support homeostasis in health. At the same time, this stress contributes to the
commencement, maintenance, and exacerbation of a multitude of disease states such as
metabolic and neurodegenerative diseases, malignant tumors. Prolonged endoplasmic
reticulum stress through its signaling pathways reprograms genome function and
contributes to development of insulin resistance and metabolic complications

[TopymmenHss MeTa0OJIIYHUX TIPOLIECIB B OpraHi3mMi Ta PO3BUTOK
PI3HOMAHITHMX TATOJIOTIYHMX CTaHIB, y TOMY WYHCII W OXHUPIHHS,
PE3UCTEHTHOCTI JI0 1HCYJIIHY Ta JiabeTy 2 TUIy € aKTyaJbHOIO MPOOIEMOIO
cporojicHHs. BoHO 00ymMOBJIeHO OaraTbMa MPHYMHAMU, TSHKKO IITAETHCS
JTIKYBaHHIO, a TOMY III3HaHHS MOJEKYJISPHUX OCHOB IIUX TMOPYIIEHb €
HAJ3BUYAHHO BAXJIMBUM SK JUIS NpOGIUIaKTUKK Ta Tepamii  Iux
3aXBOPIOBaHb, TaK 1 JJII PO3YMIHHS IHTErPAIbHUX MEXaHI3MIB PETyJISIii
MPOIIECIB METa0O0JI13MY B IIJIOMY.

BaxxiMBUM KOMIIOHEHTOM 1HTErpajbHUX MEXaHI3MIB PeryJisiii
OPAKTUYHO BCIX MPOIECIB KUTTEAISIIBHOCTI 1 MIATPUMAHHS TOMEOCTa3y €
CTpeC EHJOIUIa3MAaTUYHOTO PETUKYJIyMa, a TOMY BiH BIJIrpae KIIOYOBY
pOJIb Y PO3BUTKY HE JIMILIE META0OJIYHUX, @ I OHKOJIOTTYHUX Ta 0araTbox
IHIMMX 3aXBOpIOBaHb, MPHUYOMY JOCHTH HE TPOCTUMH IUISXaMH,
BKJTFOYAIOYHM PEMPOrpaMyBaHHs TEHOMY Ha BIDKHBAHHS a00 CMEPTh KIIITHH.
[ B nux mporiecax 3ajisiHi BCl CUTHAIBHI MUISIXU CTPECY
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€H/IO0IUIa3MaTUYHOTO PETUKYJIyMa, SIKI JYXKE TICHO B3a€EMOMAIIOTH MIXK
co0010 Ha 6araTboX PiBHAX PETYIIALI].

BaxnuBo  BIAMITUTH, 1O caM€ CTpeC EHJOIIa3MaTUYHOTO
pPETUKYJIyMa 3HAYHOIO MIpOI0 3a0e3Meuye PO3BUTOK PE3UCTEHTHOCTI [0
1HCYJIIHY, a TaKOXX 3MIHIOE€ YYTJHMBICTh pelenTopa IHCYJIiHY Ta 0araThox
IHIIUX KJIIOYOBUX TEHIB, SKI KOHTPOJIOITH METa0oi3M, J0 TIMOKCIi.
BigomMo, 1m0 BCl CHTHalbHI [UISAXH CTPECYy EHAOIIA3MATHYHOIO
petukyiayma, B oMy uncii 1 ERN1 (Bix eHaomiIa3MaTHIHOTO PETHKYITyMa
70 siApa, MPUAMAIOTh y4acThb B IHTETPAJbHUX AJaNTHUBHUX O10XIMIYHHUX
mpoIriecax, Mo HEPO3PUBHO IIOB’s3aHI 3 TOMEOCTAa30M KIITHH 1 MaloTh
NEPIIOYEpProBe 3HAYCHHS I MIATPUMKH HOPMAIbHUX (Di1310J0TTHHUX
¢byHKITIH. 30KpeMa 1€ CTOCY€EThCS CHHTE3Y Ta CEKpellii IHCYITiHY.

CaMe uepe3 MeXaHI3MH CTpeCy E€HAOIIa3MaTHYHOTO PETHUKYIymMa
BIIOYBAa€TbCS  KOHTPOJBOBAHE PIBHEM TIJIIOKO3M  BKJIIOYEHHS UM
BUKJIFOYCHHSI CUHTE3y 1HCYIIIHY, OCKIIBKH JJisi €()EKTUBHOTO CHUHTE3Y
1HCYJIIHY HEOOX1JTHO BIAKIIOUEHHS B O€Ta-KIITUHAX MiAILTYHKOBOI 3271031
CHUHTE3y OUIBIIOCTI MPOTETHIB 3a PAaXyHOK OJIOKaAM HPOLECIB iHIMiarii
TPAaHCIALIT 1 BKJIIOYEHHS CHUHTE3Yy IHCYJIHY Ta MOTPIOHHUX A LbOTO
MpolLecy MPOTEIHIB Yepe3 YHIKAIbHUNA MEXaHI3M, SIKUH € TyKe JyTIUBUM
10 J1i TOKCUYHUX pEYOBHMH. TpuBana Mis UX PEUYOBUH MOXE 1HIIIIOBATH
PO3BUTOK CTpPECy C€HIOINIa3MAaTUYHOTO PETHKYIyMa, SKHH TMOPYIIye
MEXaHI3MH CHUHTE3Y 1HCYJIIHY 1 MPU3BOJUTH J0 PO3BUTKY PE3HCTEHTHOCTI
10 1HCyniHy. Hamu BusIBI€Ha BenuKa Ipyna TEHIB, EKCIpecis SKUX
MOPYUIYETHCA y KIITHHAX KPOBI Ta KUPOBHUX KIITHHAX 32 YMOB OXKUPIHHS,
YCKJIaJIHEHOTO PE3UCTEHTHICTIO JI0 THCYIIIHY.

VY 3B’A3Ky 3 LIMM, JOCHIIKEHHS MOJIEKYJISIPHO-TEHETUYHUX OCHOB
MATOJIOTIYHUX MPOIIECIB B OpraHi3Mi MalOTh I'PYHTYBAaTHUCA Ha TIIMOOKUX
3HaHHSAX TMPO (YHKIIOHAIBHY pOJb OKPEMUX KIIOYOBUX TEHIB B
IHTErpajlbHUX MEXaHI3Max peryJjsilii MpoleciB KUTTEAISUIBHOCTI 1
MiATPUMaHHS TOMEOCTa3y, MPUYOMYy HE JUIIe TUX TEHiB, IO KOAYIOTh
CTPYKTYpHI Ta peryiasITopHI TNpoTeiHM, a ¥ Maaux Ta BEIUKUX
TPAHCKPUNTIB, 10 He KoAykoTh nporeinu. Lle ymcnenni MikpoPHK Ta
Benuki Hekonyroui PHK, ¢yHkiioHansHa pojib SKUX 1€ HEJOCTaTHBHO
nociipkeHa. Hamu oTpuMani yHIKadbHI JaHi CTOCOBHO MOJEKYJISIPHUX
OCHOB B3a€MOJIIi KIIIOUOBHUX pPEryJIATOPHUX (HAKTOPIB, IO 3adisHI Y
peamizaiii IHTETpaJIbHUX MEXaHI3MIB  peryidmii  MeTabomnizMy  3a
¢Gi1310710T1YHUX YMOB Ta MATOJOTIYHHUX CTaHIB, TaK YMd 1HAKIIe
acoLifOBaHUX 3 IHAYKIIEIO CTPECY €HAO0IIIa3MaTHYHOTO PETUKYIIyMa.

TakuM 4YwHOM, JeTalbHE BHBYCHHS IHTETPAJbHUX MEXaHI3MiB
perynanii MeTabomi3My 1 MIATPUMAaHHA TOMEOCTa3y Ha MOJEKYJSIPHO-
TeHETUYHOMY PiBHI 32  (i310JIOTIYHUX YMOB Ta PI3HOMaHITHUX
NATOJIOTIYHUX CTaHIB € HaJA3BUYAHHO BAXIMBUM SK [JIsI PO3YyMIHHSA
NaTOreHe3y YMCIEHHUX 3aXBOPIOBaHb, 30KpeMa META0OJIYHUX,
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HEUPOJIETEHEPATUBHUX 1 OHKOJIOTIYHUX 3aXBOPIOBaHb, TaK 1 A iX
e(deKTUBHOT MPOQITAKTHKY Ta JIKyBaHHS.

POJIb CTPECY EHJOIITABSMATHUYHOI'O PETUKYJIYMA B
MEXAHI3MI 1If HAHOYACTHUHOK
FOuis Kyuaim, Ogsena Xita, Oabra Pygannbka,
Oaexkcanap MiHYeHKO
[HcTuTyT 610X1MiT iMeH1 O.B. [Tannanina HamionansHOT akagemii HayK
VYkpainu, Kuis 01601, Ykpaina
efimovaulia93@gmail.com

THE ROLE OF ENDOPLASMIC RETICULUM STRESS IN THE
MECHANISM OF NANOPARTICLES ACTION
Yuliia Kulish, Olena Khita, Olha Rudnytska, Oleksandr Minchenko
Palladin Institute of Biochemistry, NAS of Ukraine, Kyiv, Ukraine

Currently, very little is known regarding the genotoxicity and neurotoxicity of
SWCNTSs as well as many other nanoparticles. Better understanding of detailed molecular
mechanisms of carbon nanotubes action is of importance not only in frame of promising
therapeutic applications of carbon nanomaterials, but also required for careful assessment of
potential exposure related risks for human health. Furthermore, this data suggest more
cautions needed in biomedical applications of carbon nanotubes.

Obrpynmysanusa. OpnoctinHl Byrieuesl HaHoTpyOoku (OCBHT) 3nmathi
noyatu remaroeHnedaniyauit 6ap’ep, MPOHUKATH KP13b KIITHHHY MEMOpaHy Ta
HAKONMYYBAaTUCS B KIITUHHOMY SIpi, IIO JIO3BOJISIE  IIJIECTIPSMOBAHO
BUKOPUCTOBYBATH 1X Yy MEIULMHI K 30HAM JJIs Bi3yali3allii Ta HOCIi JIKIB y
Tepamii paky. YHikanbHi BiaactuBocTi OCBHT, poOnath iX KUTTE€3AaTHUMU
KaHAMJaTaMU JIJIsl YHIBEPCAIbHOTO 3aCTOCYBaHHS B O10MEIUYHHUX MPUCTPOSIX.
Bonu 31aTH1 nonatu remaroeHuedaniyHuil Oap'ep, MPOHUKATH Yy KIITHHH 1
HaKOMMYYBaTUCA B siApax KJIITHUH. Pa3oM 3 TUM, YMCJIEHH] JaHl BKa3ylOTh Ha iX
TOKCUYHICTh 1 3JaTHICTh 1HILIIOBATH PO3BUTOK PI3SHOMAHITHUX NATOJIOTTYHUX
CTaHIB, a II¢ BKa3ye Ha HEOOXI1IHICTh OLIBII JETAIBHOTO MOSCHEHHS MEXaH13MiB
Ji1 pI3HUX BYTJICIIEBUX HAHOYACTUHOK, SIK 1 0aratboxX 1HIIMX HaHOMAaTEepiaiiB, Ha
TeHETUYHOMY PiBHI, @ TaKOXX Ha 00EpEeXHICTh BUKOPUCTAHHS HAaHOYACTUHOK Y
OloMEeTUYHUX TIUISX.

MeToto 11bOTO JOCITIKEHHS 0y10 HociianTH BIUMB HU3bKkuX 103 OCBHT
Ha EKCIpecil0 Ha pIBeHb €KCHpecii TeHiB, MOB’S3aHUX 31 CTPecoM
€HJ0IJIa3MaTUYHOTO PETUKYJIyMa, IIpoliecaMu Iposidepalii i KaHIIEpOreHe30M,
a Ttakox MikpoPHK y KyabTypl HOpMalbHMX AacTpOUUTIB JIOJUHU, IS
BHU3HAYEHHS 1X MOKJIMBOI'O BIUIMBY Ha (PYHKIIOHAIBHY LIJIICHICTh T€HOMY, HOTO
penporpaMyBaHHS.

Memoou. HopmaiibHi acTpOLIUTH JFOAUHU 00pOOIIsIN pisHUMH f03aMu (2
1 8 ur/mn cepenosuma) OCBHT mnpotsrom 24 ronun. Konnentpamiro PHK, a
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TaKOX 11 CIEeKTpajbHI XapaKTepUCTUKHU BUMIiproBaiu 3a nonomororo NanoDrop
One (Thermo Scientific). Jlns 3BOpOTHOT TpaHCKpHIIii, BHKOPHCTOBYBAJIH
HaO1p Thermo Scientific Verso cDNA Synthesis Kit. [l momianeHuTyBaHHs Ta
3BOpOTHOI TpaHckpuriii MikpoPHK, BukopuctoByBanum Mir-X mikpoPHK First-
Strand Synthesis Kit (Takara, SInonis).

Pesynomamu. 1lpoBeneHUMU MOCHIIPKEHHSIMHU BHSBIICHO, IO OOpoOKa
KyJIbTYpH KJIITHH HOPMAJbHUX aCTPOIUTIB JIFOAWHU HU3BKAMHU N03aMH (2 Ta 8§
HI/MJI CepeIOBUIIIA) OJTHOCTIHHUX BYTJICIIEBUX HAHOTPYOOK MPOTAToM 24 rojuvH,
icToTHO BIuMBae Ha piBeHs ekcipecii MPHK DNAJBY, IGFBP3, IGFBP6, CLU,
ZNF395, KRT18, GJAl, HILPDA, MEST, saxi moB’s3aHi 31 CTpecom
€HJOTJIA3MAaTUYHOTO PETUKYJIyMa Ta MpolecaMu mposidepariii, a TakoX Ha
piBenb MikpoPHK, sxi maioTe caiiTu 3B’s3yBaHHS Ha 3'-HETPAHCIIOEMHUX
IuIgHKaxX geskux 13 mux MPHK.

PiBens exkcnpecii MPHK nns DNAJB9, nmopiBHsiHO 3 KOHTpojieM, OyB
nigsumeHuit Ha 102 % mpu 2 wHr/mia 1 Ha 160 % npu 8 HI/MI ByTJICLIEBUX
HaHOTPYOOK Ha 1 mi cepenoBumia. Piens ekcrnpecii MPHK nns IGFBP3, OyB
migBunieHnii Ha 53% mnpu 2 Hr/mi 1 Ha 87% mnpu Ounbmiii no3i (8 Hr/mi)
BYIJICIICBUX HAHOTPYOOK Ha 1 MII cepemoBuIlia BiANMOBIIHO. PiBeHb ekcmpecii
MPHK IGFBP6, OyB 3HmkenHmit Ha 87% mpu 8§ HT ByTiieleBUX HaHOTPYOOK Ha 1
mi cepenosuia. Piers excrpecii MPHK CLU 6yB minBumenuit Ha 45% mpu 2
Hr/MJI 1 HA 94% npu MIABUIIEHHI 03U BYIJICIIEBUX HAHOTPYOOK 10 8 HI/MI
CepeIOBHIIIA.

BcranosinieHo Takox, mo piBeHb ekcnpecii MPHK ZNF395 OyB 3Hmxennii
Ha 44% npu 2 Hr/mia 1 Ha 45% npu 8 Hr ByrjeueBUX HAHOTPYOOK Ha 1 Mi
cepenoruia. Pisens excrpecii MPHK KRT18 OyB Takox 3HM>KEHUH, alie JIUIIIE
Ha 13% mipu 2 ur/min 1 Ha 15% nipu 8 Hr/Mi ByrJienieBUX HAaHOTPYOOK. Y TO ke
yac, piBenb ekcnpecii MPHK GJA1 3uumxkyBaBcs Tijfi BIUIMBOM BYTJIEIEBHX
HAHOTPYOOK B 3HAUHO OUIBIIIHN Mipl HA 72% 1nipu 2 HI/MI 1 Ha 76% Tipu 8 HI/MIL.
PiBens excmnpecii MPHK HILPDA ta MEST Takox 3HmxyBaBcs Ha 66% Ta
55%, BIAIIOBIIHO, T1]] BILTMBOM BYTJICIIEBUX HAHOTPYOOK.

Brmuius OCBHT Ha HOpManibHI acTpOIUTH JIFOAWHH TPHU3BEIIO [0
3HAYHOTO Ta 3aleKHOro Bim a03u (2 i 8 HI/MII cepeloBHINA) TOCHUICHHS
eKcIpecli reHiB, 10 KOAYIOTh TaKl BayKJIMBI PETYISATOPHI (PAKTOPHU K KIIACTEPUH
(CLU), unen cimeiictBa O11KiB TeruioBoro moky DnalJ (Hsp40) B9 (DNAJB9) ta
o110k 3, 1110 3B’sA3ye iHCYIiHOMOAIOHUH (hakTop pocty (IGFBP3).

Bucnosku. 3rigHo 10 pe3ynbTariB, 3MiHU B Tpoduil ekcrnpecii OKpeMux
MPHK BBeneni OCBHT: 1 BiApi3HSAIOTBCA 3a BEIUYMHOIO Ta HAIPSMKOM, 1 €
Pe3yJbTAaTOM SIK TPAHCKPHUIILIMHUX, TAKOXK 1 MOCT-TPAHCKPUIIIMHUX MEXaHI3MIB
perymsii. [inkoM MOXIHBO, 110 Il 3MIHU B €KCHpecii TeHIB OMmocepenKoBaHi
caMe CTPECOM CHJIOTUIa3MAaTUYHOTO PETUKYJIyMa BHACTIAOK il BYTJCIEBUX
HAaHOTPYOOK, OCKUTHKM BCl JIOCHTIKEHI T€HU € 3aJICKHUMH BiJ] I[OTO CTpECY.
Otxe, Hu3bki 1031 OCBHT nopyirytoTs GyHKIIIOHATBHY LUTICHICTS TEHOMY Ta,
MOKJIUBO, TIPOSIBIISIIOTH TEHOTOKCHYHUN €(DEKT.
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INHIBITION OF ERN1, A MAJOR ENDOPLASMIC RETICULUM
STRESS SIGNALING PATHWAY, DISRUPTS MITOCHONDRIAL
PROTEIN GENE EXPRESSIONS
Olena Khita, Oleksandr Minchenko
Palladin Institute of Biochemistry, Kyiv, Ukraine
olenariabovil@gmail.com

Numerous studies demonstrate the tight association of tumor growth and
endoplasmic reticulum stress signaling pathways. Moreover, the inhibition of
ERN1, the key mediator of the unfolded protein response leads to significant
anti-proliferative effect in glioma growth through down-regulation of
angiogenesis and proliferation processes and up-regulation of apoptosis.
Mitochondria are the central hub of numerous metabolic and signaling pathways
that undergo remodeling in tumors and play a crucial role in cell survival,
proliferation and death. Disorders of mitochondrial function are closely related
to oncotransformation and these organelles are considered now as prominent
pharmacological targets for anticancer therapy.

The functional activity of mitochondria is controlled by numerous
nuclear-encoded proteins and most of these enzymes and factors are multi-
functional and play an important role in controlling cell proliferation and
apoptosis both inside and outside the mitochondria. Moreover, numerous genes
of mitochondrial proteins are targets of ERNJ1-dependent transcriptional
reprogramming, suggesting the possible involvement of mitochondria in
response to endoplasmic reticulum stress.

That’s why studying the role of the ERN1 signaling protein, which
triggers the most conservative pathway of endoplasmic reticulum stress, in the
regulation of key mitochondrial protein genes expression in glioma cells is
extremely important.

The aim of this study was to investigate the expression level of nuclear
genes encoded mitochondrial proteins with different functions in U87 glioma
cells under inhibition of ERNL1.

We used U87 glioma cells and their sublines with full (both kinase and
endoribonuclease) and partial (only endoribonuclease) inhibition of ERN1
signaling protein function. The mRNA expression level of studied genes was
assessed in glioma cells by real-time quantitative polymerase chain reaction.

Results of our investigation demonstrate that expression of all studied
genes is responsible to ERN1-mediated endoplasmic reticulum stress signaling,
because inhibition of ERN1 leads to significantly changes in their expression in
U87 glioma cells in gene specific manner. In particular, it was shown that
inhibition of ERN1-mediated endoplasmic reticulum stress signaling pathway
leads to suppression of the expression of genes encoded key enzymes of the
tricarboxylic acid cycle and factors that regulate mitochondrial genome function
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and bioenergetics of these organelles, while the expression level of IDH2,
ENDOG, NR3C1, NNT and FAM162A, in contrast, is up-regulated.

A sharp increase (almost three times in comparison to control) of the
expression level of mitochondrial isocitrate dehidrogenase 2 mRNA is very
interesting, because IDH2, in addition to its main function, suppresses the
activity of oncogenes, and plays an important role in cell differentiation and
antioxidant protection.

At the same time, under inhibition of ERN1 functional activity, the
function of mitochondria is reprogrammed towards the activation of various
apoptosis pathways. This conclusion can be made based on the analysis of
observed changes in the expression level of pro-apoptotic genes: the increase in
the mRNA expression level of ENDOG and FAM162A and the suppression - of
AIFM1, ATG7 and TRADD, which correlates with existing literature data.

Increased expression of the glucocorticoid receptor NR3C1 is consistent
with the involvement of this protein in growth arrest and apoptosis initiation in
B-lymphoma cells under dexomethasone anti-tumor therapy. The simultaneous
increase of NNT mRNA expression level should stimulate the activity of the
glucocorticoid receptor, since mutations of this gene lead to the development of
glucocorticoid deficiency.

Thus, the obtained results for the first time demonstrated the presence of
differential changes of the expression level of nuclear genes of key
mitochondrial proteins in glioma cells under ERN1 suppression. It convincingly
indicates the role of these genes in ERN1-dependent regulation of proliferation
and apoptosis through mitochondrial functional reprogramming.

This reprogramming includes, on the one hand, the inhibition of
transcription, translation and citric acid cycle with simultaneous activation of
different apoptosis pathways and suppression of the activity of oncogenes, on
the other hand. However, the molecular mechanisms of stress-depended
regulation of expression of studied genes are different and mediated through
both kinase and endoribonuclease activities of ERN1 signaling protein and in
some cases by other ER-stress signaling pathways.

Acknowledgement. | would like to express my gratitude to all colleagues
from Molecular Biology Department of Palladin Institute of Biochemistry for
their help in experiments.
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BIIJIUB I'NMOKCIi HA EKCITPECIIO T'EHIB, 1110 BIINOBIJAIOTD
3A BIOCUHTE3 CEPUHY, Y KIIITUHAX I'JIIOMMU 3
MNPUTHIYEHUM ERN1
Mupocaasa Ciarwcap, Osena Xira
[HcTuTyT 610X1Mii iM. O.B. [Namnanina HAH Ykpainu, Kuis, Ykpaina

slyusarmiroslava@gmail.com

THE IMPACT OF HYPOXIA ON THE EXPRESSION OF GENES RESPONSIBLE
FOR SERINE BIOSYNTHESIS IN ERN1 KNOCKDOWN GLIOMA CELLS
Myroslava Sliusar, Olena Khita
Palladin Institute of Biochemistry of the National Academy of Sciences of Ukraine, Kyiv,
Ukraine

Serine synthesis as well as endoplasmic reticulum stress and hypoxia are important
factors of malignant tumor growth. Previous studies show that the knockdown of
ERN1 (endoplasmic reticulum to nucleus signaling 1) significantly suppressed glioma cell
proliferation. We now show that the expression level of genes responsible for serine synthesis
such as PHGDH, PSAT1, and ATF4 gene was up-regulated by hypoxia in U87 glioma cells
and that inhibition of both protein kinase and endoribonuclease activity of ERN1 signaling
protein significantly enhances this effect of hypoxia.

Obrpynmyeanua i mema. blocuHTe3 cepuHy, SK 1 CTpec
€HJIOIJIA3MAaTUYHOTO PETUKYJIyMa Ta TIMNOKCIs, € HaI3BUYAMHO BaXJIMBUMU
dakTopamMu poCTy 3JOSKICHUX MyXJIUH, Y TOMY YHCII 1 T71100J1aCTOM, HalOIbII
arpeCMBHUX TMYyXJUWH, IO THKKO MIAAIOThCS JIIKyBaHHIO. METOI IhOTO
JIOCTIKEHHsT ~ OyJl0  BHSICHUTH  BIUIMB  TIMOKCIT Ha EKCIIPECIIo
reniB. PHGDH (phosphoglycerate dehydrogenase), PSAT1 (phosphoserine
aminotransferase 1), PSPH (phosphoserine phosphatase) and ATF4 (activating
transcription factor 4), mo BiAMOBIIAIOTH 32 OIOCHHTE3 CEPUHY, y KIITHHAX
rmomu miniT U87 B 3amexnocti Bim npurHidvenHs ERN1  (Bix
CHJIOIUIA3MATHYHOTO PETHKYJIyMa A0 sapa 1) CHTHAIBHOTO MUIAXY CTpecy
€H/I0TUTa3MaTHYHOTO PETUKYITyMa.

Memoou. Brimus rinokcii Ha ekcnipecito renie PHDGH, PSAT1, PSPH ta
ATF4 nocnmimkyBasim 3a JOMOMOTOI0 KUIBKICHOT MOJIMEpPa3HOi peakiii y
peanpbHOMY 4aci y kiiThHax riaiomu jdiHil U87 B 3a5e)KHOCTI BiJl IPUTHIYEHHS
ERNL1.

Pezynomamu. I'inoxcis 361nbirye piBeHb excnpecii reniB PHDGH, PSAT1
ta ATF4 y xmitunax rioiomu miHii U87, a mpurHiuenHs ERNI1 curnampHOTO
NUISIXY CTPECy €HAOIIa3MAaTUYHOTO PETHKYJIyMa NPHU3BOAUTH JO OUIBII
BHUPAXEHOTO BIUIMBY TMOKCIi HA €KCIPECIIO IIUX I'E€HIB.

Bucnosxu. BctaHoBIE€HO, IO TIMOKCIS MiJIBUILYE PIBEHb €KCIIPECIi TeHIB,
AK1 BIJMOBIJAIOTH 32 O10CUHTE3 CEpUHY, y KIITHHAX riioMu diHii U87 1 mo gis
FINOKCIT 3aJIeKUTh B CTPECY €HIOMIa3MaTHYHOTO PETUKYIyMa, OCKUIbKU
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npuraideHHss ERN1 curnaapHOTO mUIsXy mbOTO CTPECY PI3KO MOCHITIOE €(hEeKT
TIMOKCIi Ha eKCTIPECito AOCTIIKEHUX T'eHiB.
CUHJPOM LIMTOJII3Y ITPU KOBIJI-IH®EKIIIT
Tersina Hikosaenko-Kamumona
JIHITPOBCHKUI Jiep:KaBHUM MEIMUHUN YHIBEPCUTET, JlHinpo, Ykpaina
E-mail: Tatianik4@gmail.com

CYTOLYSIS SYNDROME IN COVID INFECTION
Tatyana Nikolayenko-Kamyshova
Dnipro State Medical University, Dnipro, Ukraine

Under the influence of a complex of toxic, autoimmune, hypoxic, and nutritional
factors, manifestations of cytolytic syndrome occur during COVID-infection, which
significantly worsens the prognosis and duration of the disease. The phenomenon of cytolysis
is confirmed by laboratory test results. Monitoring of laboratory indicators determines the
necessity of prescribing adequate treatment.

Kniniuni nposisu KOBIJI-iHdekii 3aexaTs Biff B3a€MOJIii TOKCUYHOTO,
aBTOIMYHHOTO, TIMOKCUYHOTO Ta HYTPUTUBHOrO (akTopiB. Hecnpustiauuit
MPOTHO3 Iepediry 3axBoproBaHHs 3rigHo Future Medicine.2020 Bu3HAaYa€THCS
KOMILJIEKCOM MapKepiB, a came: IMiJIBUILIECHHS PIBHA IHTEPJICHKIHY-6 (LIUTOKIH),
C-peaktuBHOro  mpoteiny, JakrtataerigporeHasu  (JIIT),  depurtuny,
ananinaminoTpancgepasu  (AJIT),  acmapraraminorpanchepasu  (ACT),
¢16puHOoreny, [[-aumepy, 3MEHILIEHHS pIBHS 3arajibHOro OUIKY, aabOyMiHY,
KUIBKOCTI TPOMOOIUTIB, EpPUTPOLMTIB 1 TE€MOMIOOIHY, IO YCKJIAIHSAEThCA
cmamk- 1 aHtadochomimigaum  (ADPC) cuHApOMaMU TIPU  MOPYIICHHI
MIKPOITUPKYJISIIII.

Tepmin nposiBiB MOCTKOBIAHOTO CHHAPOMY BUMIPIOETHCS 12 THxKHSAMU, a Y
JIeSIKUX TAIIEHTIB MOPYIIEHHS! KOOPAMHAIILT, 30pY, CIYyXY, JAEMpecii, BTpara Baru
IIpY 3MEHIIICHH] M'I30BOi MacH, aHOPEKCis, Jiapesi TpuBajii HabaraTo JOBIIIE.
[Mamientu, mo nepenecnu KOBIJ iHdekiito moTpeOyrOTh CIOCTEPEKECHHS 1
IPOBENICHHS ~ JTAOOPATOPHOTO  MOHITOPUHTY, OCOOJMBO 1€  CTOCY€ETHCS
JMCIIAaHCEPHUX TMAIIEHTIB 3 KOMOPO1IHICTIO.

Mamepianu i memoou: Croctepiraauch 27 TAIli€HTIB 3 TOCTKOBIIHUM
CHUHJIPOMOM YTNPOJOBXK 12 THKHIB. 13 3 HUX - MICJIA CTAI[IOHAPHOTO JIIKYBaHHS
Hiarano3 KOBI/I-indexuii nigrBepaxenunii [1JIP.

OuiHioBaBcsS  KIIIHIKO-JAOOPATOPHUI CTaH 3 ypaxXyBaHHSM IOKAa3HUKIB
3arajJbHOTO aHajidy KpoBi, biloxiMiuHMX mapameTpiB (3arajJibHUN O1JIOK,
dbeputun, CPb, JIIAT)

Pezynomamu: T'ocmiTanizyBaiuch XBOP1 3 JTUXOMAHKOIO TP TiABUIIICHH]
TemriepaTypu A0 38,5, KUIBKICTIO ceplieBux ckopodeHb >100, d9acToToro
IUXaJbHUX pyxXiB >25 Ha xBuiuHy, carypauii < 90, Ha KT nerens 3 edexrom
«MaToBOro ckia» >30%.
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AMOynaTopHe JIKyBaHHS MPOBOAWIOCH MPU BIJCYTHOCTI MPOSIBIB TUXaTbHOL
HegocraTHOCTl. [Ipomix 8-12 THXXHIB MOCTKOBIAHOTO TMEPIOAy Y MAIllEHTIB
30epirajuch MPOSIBU ACTCHIYHOTO CHHAPOMY, MIABUILICHHS TeMIlepaTypu 110 37,5,
Y 22 namieHtiB piBeHb TremMornnoOiHy<100 T/m, neixorutie 3,0 [/,
tpomOonuTiB < 80 I'/1; 3aranpHoro 0Ky < 60 I'/11, mpu niaBuIeHoMy piBHi C-
peaktuBHoro Ounky> 10 wmr/m JIAD (;makratmeriaporenasu) > 1000 on/m,
deputuny > 500 mmouns/n AJIT > 100 on/n, ACT> 100 on/n, ®iOGpuHOreHy >
6,0 I/n. Koxni 6-8 TWXHIB NPOBOJUBCA MOHITOPUHT J1IaOOpPaTOPHUX
MOKA3HUKIB 10 iX HOopMmamizamii Ha (OHI NpPU3HAYCHHsS IMpernapariB, o
MOKPAIYIOTh META0OJIYHI MPOIIECH Ta MIKPOLIUPKYJIALIIO.

Obeosopenns: TloemHaHHS TOKCUYHOTO, aBTOIMYHHOTO, TIITOKCHUYHOTO Ta
HyrputuBHoro  (aktopiB  mpu  KOBI/-indekuii  npuszBoguts 10
TEeHEPANI30BAaHOTO0 IIUTOTOKCHYHOTO €(EeKTy, 0 KIIHIYHO MPOSBISETHC
CUHAPOMOM LIMTOMNI3Y 1 OOTSKYE mepedir XBOpoOH. Y MOCTKOBIAHOMY MEploAi
Oporpecyroua acTeHi3alis 3yMOBJE€HAa NOJAJbIIMM CIIAOBUM 3alaJIbHUM
OPOLECOM, 3HAYHUMH  METaOOJIYHUMHM  MOPYLIEHHSAMH 1  IposiBaMU
IMyHOCYyTIpecii, Mpo 10 cBiguaTh JjabopatopHi mnokazuuku (CPb, JIIT,
deputun, AJIT, ACT, ¢pi6punoreH), 3HUKEHHS KIJTBKOCTI (POPMEHUX €JIEMEHTIB
KpPOB1 yNpOJOBX TpHUBaJIoro yacy. HalOuipll 3HaUylIMMHU NOKa3HUKAMU TPU
nuromizi € AJIT, ACT, JIAI'.

B Hopmi mocTiiiHa KOHIEHTpallisi TpaHcaMmiHa3 B IUIa3Mi  KpPOBU
B1I0Opa)Kye pIBHOBary MDK 1X BHUBUIBHEHHSAM BHACHIIOK (P1310JI0TTYHOTO
anonto3y 1 emimiHamiero. [linBuimeHHs iX piBHA CBiAYaTh MPO 3POCTAHHSA
MPOHUKHOCTI MeMOpaH KIITHH 1 iX JUCTpodizallito, MOPYIIEHHS OKpPEMHUX
opranen (B xmitnHax ACT mpexacraBieHa MiTOXOHApiabHOK - 2/3 i
UTOIIa3MaTHYHOK - 1/3  (dpakmisiMu  y KapaioMiOLMTax, TIenaTOlnTax,
EePUTPOLIMTAX, KIITHHAX HHUPOK, IMIANLIYHKOBOi 3a703H, CKEJIETHHX M'S3IB, -
takox 1 JI/I[') Ta mecTpykiiiro KITHH Oe3MOcepeHbO, M0 BU3HAYAETHCS SIK
Hekpo3. [ligBuienuit piBeHb (EPUTHHY CBIIYUTH TNPO AKTUBAII CUCTEMU
daronutyrounx mMakpodaris, M0 abCopOyIOTh 3alli30, K€ BUBUIBHSETHCS MICII
JNECTPYKIIii epuTpoumTiB. BHacmiok Takux 3MiH (OPMYETHCS 3alajicHHS Ta
CTBOPIOETHCS (EHOMEH 3amajbHO-HEKPOTUYHOI aKTUBHOCTI 3 JIOAATKOBOIO
MaKpOeH3UMeMI€ro (IMiIBUILEHUNA BUX11 (DEPMEHTIB 3 ypaX€HUX KIITHUH Ha (OH1
iX 3B’s3yBaHHA 3 IMYyHOTJIOOYJIIHAMH Ta HEOLTKOBUMHU MOJEKYJaMU - JIITUYHA
aktuBHicTh HK Ta T-nimdponutie). Hanpukinii BUHUKaOTh HiOpOTUYHI 3MIHHU 3
NOpYIICHHSIM (YHKI10HAJIBbHOI AKTUBHOCTI TKAHUH Ta OpraHiB-MillICHEH.

Bucnosku: 1lin niero xomiuiekcy (pakTopiB TOKCMYHOIO, aBTOIMYHHOTO,
rinokcuyHoro Tta HyTputuBHOrO mnpu KOBI/[-iHdekuii BUHUKAIOTH NpOSBU
[UTOJITUYHOTO CHHAPOMY, IO 3HAYHO TOTIPIIyE MPOTHO3 1 TPUBAIICTD
nepediry xBopoOu. @OeHoMeH IUTONI3y MiATBEPAKYETbCA IMOKa3HUKAMU
nabopaTOpHUX TECTiB. MOHITOPUHT Ja0OpPaTOPHUX TOKA3HUKIB BHU3HAYAE
HEOOX1/IHICTh IPU3HAUEHHS aICKBATHOTO JIIKYBaHHS.
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EFFECTIVENESS OF CHOLECALCIFEROL ADMINISTRATION IN RATS WITH
TYPE 2 DIABETES MELLITUS AND INTRACRANIAL HEMORRHAGE
Victoriia Tkachenko?!, Anton Lievykh?, Yuliia Kharchenko?, Yuliia Kovalchuk ?, Olena
Dovban?, Galyna Ushakova?, Alla Shevtsova?, Volodymyr Zhyliuk®.

!Dnipro State Medical University, Ukraine
2Oles Honchar Dnipro National University, Ukraine

Diabetes mellitus is associated with the development of carbonyl-oxidative stress and
an increased risk of cerebral hemorrhages, so the search for preventive drugs is important.
Cholecalciferol is considered as an additional drug to basic antidiabetic therapy however, the
mechanisms of its protective action remain under the question. Cholecalciferol
supplementation may provide significant protection against brain hemorrhagic complication
in diabetes by reducing carbonyl-oxidative stress and oxidative modification of proteins.
Besides, this drug can prevent the accumulation of toxic carbonyl compounds due the increase
of gelatinases activity.

yxpouii miader 2 tumy (I[/I2) 3a ocTanHi poKH CTaB MOIIKUPEHUM
3aXBOPIOBAHHSAM HE TUIBKH Cepel JIoJed MOXWJIOro BiKy, a ¥ MOJOJ0ro
MOKOMiHHA. TpuBana TiNEpriikeMmiss € He3aIeKHUM (AKTOPOM PHU3UKY
BUHUKHEHHS CEPIIEBO-CYIMHHUX Ta IIepeOpOBACKYISIPHUX YCKIAJAHEHb Y XBOPUX
Ha IIyKpoBUM [ia0eT. Y TakuWX TAaIlI€EHTIB Yepe3 MOPYIIEHHS MO3KOBOIO
KpOBOOOITY 3pocTae HWMOBIPHICTh SIK MICIEBUX AaHTIOTEHHHUX YCKJIaJHEHb
(kpoBOBWIIMBH, 1H(APKTH, HAOpPAKKM MO3KYy Ta 1H.), TaK 1 TIe€MOpPariuHoro
iHCcynbTy. ['imepriikemiss Ta MiABUIIEHHS PIiBHA METa0OMITIB  TIIIOKO3U
OPU3BOJATH IO PO3BUTKY KAapOOHIIBHO-OKHMCHOTO CTpPECy Ta OKUCIIOBAJIbHOI
Moaudikalii OUTKIB 3 HAKOMUYCHHSAM KapOOHUIBPHUX IMOXITHUX Y TKaHWHAX Ta
EKCTpaIeTIoIIPHOMY MaTpuKkci. BBaxkaeTncs, 1o sxenatuHasu A 1 B Bifgirparoth
BQXJIMBY POJb Yy MIATPUMII TOMEOCTa3y EKCTPAKIITUHHOTO MAaTPHUKCY Ta
BIJTHOBJICHHI TKaHWH TICJISl TEMOPAriYHOTO YIIKOJKEHHS, a TAKOXX BITUBAIOTH
Ha poHuKHICTH ['ED.

HesBakatoun Ha 3HayHi1 ycmixu B jikyBaHHl L[JI2 Ta foro yckiaaHeHb,
70ci € mpo6eMoro MpodiIakTUKa CYIyTHbOI CYJAMHHOI MaToNOril, TOMY HOLIYK
e(eKTUBHUX OUTBIN OE3MEeYHUX MpenapaTiB € akTyaabHuM. OCTaHHIM 4acoM
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3’BWJIACH OaraTo poOIT MPHUCBSYCHUX JOCIIHKEHHIO POJ XOJEKATbITU(pEpoIy
(BiTaminy /13) y npodinaktuii Ta gikyBanui [[/12.

Memoro 0anoeo Oocniddcennss Oyno OIIHUTH BIUIMB BiTamiHny J13 Ha
pIBEHB MOKA3HUKIB KapOOHIJIbHO-OKUCHOTO CTPECY, aKTUBHICTh JKeJlaThUHa3 A 1
B 3a yMOB rocTporo BHyTpIillIHLOMO3KOBOTO KPOBOBUJIMBY Y IIIYPIB 3 IIYKPOBUM
niabeToM 2 TUIy.

Memoou. lykposuit qiabet 2 tumy (I[J12) y nrypiB MojientoBaan MUITX0M
BHYTPIIIHBOOUYEPEBUHHOT  1H’eKIii  cTpenTto3oTouuny (65  wr/kr) Ta
HikoTHHaminy (230 Mr/kr), BHYTpiTHHOMO3KOBHH KpoBoBwinB (BMK) -
[UIIXOM XIpYpriuHOi MIKpOiH’€KIIii OaKTepiaabHOI KOJIareHa3u B CMyTacTe TiJIo.
lypiB Oymno posmineHo Ha m’saTh rpym: | — iHTakTHI TBapuHu (N=8), 2 — [[/12
(n=9); 3 — |12+ BMK (n=7); 4 — I|/I2+ BMK + I3 (n=7). PiBHi raroko3u Ta
rIIiKo3mIboBaHoro remMoriodiny (HbAIc) B cupoBaTii kpoBi, mepopalibHuil TeCT
Ha ToJiepaHTHICTh 10 riatoko3u (IITTI), axtuBnicte JIJII' Bu3Hauaiu 3a
normoMororw komepiiitaux Hadopis. MJIA, IIBK, kinbKicTh NPOAYKTIB OKUCHOT
moudikarii 6ikiB (Advanced oxidation protein products - AOPP) Ta kiHieBux
npoayktiB riikamii (KIII'), akTuBHICTE KaTaia3u Ta CYNEPOKCUITUCMYTA3U
(COH) nmocmikyBanu 3a JOMOMOIOK  CIHEKTpodoTOMETpii. AKTUBHICTH
xenmatuHa3 A Ta B BU3Hauanmum  METOAOM  €H3UM-3uMorpadii B
MOJIIAKPUIIAMITHOMY T'ell, KOTIOJIMEPU30BAHOMY 3 KEJIIATUHOM.

Pesynomamu. B 2-ii Ta 3-ii rpymax eKCIEpUMEHTAIbHUX TBAapUH
CIIOCTEpIrajv 3HAYHE MI1JBUIICHHS MOKAa3HUKIB KapOOHUIBHO-OKHUCHOTO CTPECY,
piBHs rroko3u Ta HDALC. Pisens KIII' B rpymi 3 gocToBipHO migBumuBces y 1,4
pa3u MOPIBHAHO 3 IHTAKTHUMH IIypaMH. AKTUBHICTb 3pIIuX (GopM xkenaTuHaz A
ta B Takox Oyna migBUIIEHO B 000X rpynax. AktuBHicTh JI/I" Ta BmicT [IBK
3HU3WJIMCS Yy 2 TPyIl TOPIBHSAHO 3 1HTakTHUMHU Imypamu Ha 12% ta 14%
BIZIMOBIHO, a B 3-i1 rpyni aktuBHicTh JIJII' moctoBipHo mimBumunack Ha 30%
MOPIBHSHO 3 KOHTposieMm. [TomipHe migBuiieHHs: akTUBHOCTI kaTtanasu ta COJJ
BKa3yBaJO Ha aKTUBAIlII0 aHTHOKCHJIAHTHOTO 3aXHUCTY. 3aCTOCYBaHHS BITaMiHy
J13 mpusBoauino 10 3HwKkeHHS piBHS HDALC y nux mrypiB y 1,3 pasu. Pisenb
AOPP Ta cnisBinnomenns JIII'/TIBK 3umxyBanuce y 2 pasu, a piseab KIII' y
1,2 pa3u mopiBHSIHO 3 2-10 rpynoto. llopiBHSAHO 3 3-10 TpyIoro 1I MOKa3HUKU
3HIKYBaJUCh y 3 pasu, 2,2 ta 1,4 pa3u BianoBigHO. B 4-if rpymi akTHUBHICTb
npoxkenatuHaz A 1 B Oyna migBumena y 1,3 ta 1,8 pa3u BiAnoBiHO, HA Tl
JOCTOBIPHOTO 3HW)XEHHS aKTHBHOI (opmu >xenatnHasn B y 1,6 pasu B
NOPIBHSHHI 3 IHTAKTHUMHU IIIypamHu.

Bucnosxu. JlouinbHICTh BUKOpUCTaHHS BiTamiHy /I3 oOymoBieHa HOro
3/IaTHICTIO 3HM)KYBATH HE TUIbKM YTBOPEHHSI MPOJYKTIB OKMCHOT Momudikarii,
ajyie ¥ BIUTMBATH HA aKTUBHICTH Ta EKCIIPECito xenaTtuHas. OTpuMaHi pe3yabTaTh
MOXYTb OyTH €KCIIEpUMEHTAIbHUM OOTPYHTYBaHHSM [IJI1 BUKOPHCTAHHS
XOJIeKaIbIU(epoly 3 METOI IOKpAUICHHS TEpaneBTUUYHUX CTpaTerii MpH
BHYTPIIIHHOMO3KOBUX KPOBOBUJIMBAX, 1110 MOKYTh BUHUKATH Ha Ti1 [1J12.
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BILIJIUB JIOTAHOBOI KMCJIOTH HA TIOKA3HUKH
FCJIIKEMIYHOTI'O MTPO®LIIIO TA AKTUBHICTD
AMIHOTPAHC®EPA3 IIJIA3MHU KPOBI H{YPIB 31
CTPENTO30TOOMHOBUM HYKPOBUM JIABETOM

Yaoaun M. O.!, Mopos A. A.}, Bpoasik 1. B.l, Kucharska A. Z.2,
Cu6ipna H. 0.}
! JIbBiBCHKMI HALIOHANBHUI yHiBEpCUTET iMeni IBana ®panka, JIbBiB, Ykpaina
2 Wroctaw University of Environmental and Life Sciences, Wroctaw, Poland
iryna.brodyak@Inu.edu.ua

THE EFFECT OF LOGANIC ACID ON GLYCEMIC PROFILE AND ACTIVITY OF
BLOOD PLASMA AMINOTRANSFERASES TO ANIMALS WITH
STREPTOZOTOCIN-INDUCED DIABETES MELLITUS
Chaban M.}, Moroz A, Brodyak 1.}, Kucharska A.2, Sybirna N.?

! lvan Franko National University of Lviv,
4 Hrushevskyi St., 79005 Lviv, Ukraine
2 Wroctaw University of Environmental and Life Sciences, C.K.
Norwida 25, 50-375 Wroctaw, Poland

The development of type 1 diabetes is associated with the death of pancreatic cells, so
glucose circulates in the blood in the absence of insulin, and, as a consequence, the level of
this monosaccharide increases. This study confirms the hypoglycemic and hepatoprotective
effects of loganic acid — iridoid glycoside, extracted from the yellow fruits of Cornus mas L.,
in an animal model of experimental diabetes.

Posutok mykpoBoro miadetry (IIJI) 1 Tumy moB’s3anuil 13 3aruGenito
KJIITAH TIAIUTYHKOBOT 3aJ7103H, SIKI MIPOJYKYIOTh 1HCYJIIH, TOMY 3a BiJICYTHOCTI
IHCYJIIHY TJIOKO3a ITUPKYJIOE B KpOBi, 1, SIK HACIIJIOK, PIBEHb I[bOTO
MOHOCaxapuay MiABUINYEThCA, a i1 HAUIMIIOK BUAUIAETHCS 3 OpraHi3my 3i
ceuero. Llykpo3HuxkyBaiabHI €(pEKTH, 10 BUHUKAIOTh BHACTIJOK JIIKYBaHHS
pOCIIMHaMM, 4YacTO 3yMOBJEH1 iX 3[aTHICTIO MOKpallyBaTh poOOOTYy TKaHUH
MIIIITYHKOBOI  3aJ103M, MIJABUIYBATH CEKPEIil0 1HCYJIHY abo0 3MeHIIyBaTu
BCMOKTYBaHHsI TJIFOKO3M 3 KHILIEYHUKAa y KpoB. ChorogHi € 6arato crnocoOiB
JiKyBaHHS A1a0eTy, sKi nepeadadaroTb BUKOPUCTAHHS JIKAPCHKUX POCIUH, TOMY
MOITYK MPOUIaKTUHIHUX 3ac00IB, SKI MOIVIM O TOKpAIIUTH KIIHIYHUA CTaH
narnieHTiB 3 [[/], € akTyansHOIO TpoOIEeMOI0 choroIeHH. MeToro Haiioi poooTn
OyJ0 JOCHIAWTA BIUIMB JIOTAHOBOi KHUCJIOTH — TJIIKO3WIAHOTO 1pUOINY,
BUJIJICHOTO 13 KOBTHX IUIOJIB JIEPEHY CIIPaBXXHBOTO, HAa TIOKA3HHUKHU
TJIIKEMIYHOTO TIPO(LTI0 Ta aKTUBHICTH aMIHOTpaHCc(epa3 miIa3Mu KpOBi IIypiB 3i
CTPENTO30TOIMH-1HTyKOBAaHUM J[1a0ETOM.

VY nocniakeHHl BUKOPUCTOBYBAM LIypiB-camiIliB JiHiT Wistar macoro Tina
120-140 r. J[iaGer 1iHAyKyBaJM BHYTPIIIHBOOYEPEBUHHUM BBEICHHSIM
CTpenTO30TOIMHY (55 MI/KT Macu Tina). TBapuHu OyJ0 MOIICHO HA TPU TPYIIH.
[Tepmia (koHTpOJIH — 370pOB1 TBapuHu) Ta Apyra (L] — miaGeTuyHmil KOHTPOJIH)
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Tpynu TBapuH BOPOJOBXK 14 1HIB MEepopasbHO OTPUMYBAIM IUTHY BOMY
00’emom 1 mi. Tapunam 3 L[ TpeTpoi rpynu nepopasbHO BBOAWIH €KCTPAKT
jmoraHoBoi kuciaotu y n031 20 mr/kr macu Ttinma BrnpomoBxk 14 muiB. Ilicis
3aKIHYCHHS €KCIIEPUMEHTAJILHOTO MEePIoy TBApUH YCIX TPYIl JeKamiTyBaau i
e(dipHUM HApPKO30M, MPOBOAMIM 3a0ip KpOBi. Y KpOBI AOCHIIKYBAHHX TpPyIl
TBAapWMH BH3HAYQJIM KOHIICHTpALII0 TJIIOKO3W Ta AaKTUBHICTh  aJlaHIH
amiHoTpaHncdepasu (AnAT) # acmapratamiHorpancdepasu (AcAT) mmazmu
KpOB1 3a JOMOMOTOI aHaJITUYHOrOo Habopy “dDimicit-/liarHoctuka” (JHinpo,
VYkpaina).

BcranoBieno, 3a BBeJEHHs JOraHOBOI KUCIOTH TBapuHaMm 3 L1/], piBeHp
TJIFOKO3M Y KpPOBI SKUX Ha TMEPIINH JCHb EKCIIEPUMEHTAIBLHOTO TEPioay
CTaHOBUB 15 MMOIB/1, HE CHOCTepirajud JIOCTOBIPHOTO TIMOTTIKEMIYHOTO
epexkty. Hamu Oyno BimiOpano rpymy TtBapuH 3 LI/, y Akux KOHUEHTparis
IIIOKO3M micias 18 rox romoayBaHHs (1-i J€Hb BBEICHHS JIOTAHOBOI KUCJIOTH)
cranoswia /,5-8,0 MMouw/n. Lliil rpyni niypiB BBOJWIN JIOTAHOBY KHUCIIOTY B
11 camiii 1031 Ta TaKOi K TPUBAJIOCTI 1 BCTAHOBUJIH, 1110 KOHIIGHTPAIIis TJIFOKO3H
y TBapuH 3HU3WIAach y 2 pasu (3 8,0 mmonw/n no 4,0-3,5 mmounb/in). MoxHa
NPUITYCTUTH, 110 Y BiAiOpaHiid Tpymi TBapUH 13 TOMIPHOIO TINEPTIIKEMI€I0, 3a
aKoi Moxke 30epiraerbcss g0 10% Ta Oimblie JKATTE3TATHUX P-KIITHH
M1IUTYHKOBOT 3aJ103H, JIOTAHOBA KUCJIOTA BUSIBIISE TIMOTIIKEMIUHUNA €(EKT.

ExcniepuMeHTanbHi TOCTIKEHHST Jai 3MOTY BCTAHOBUTH ITiJIBUILICHHS
aktuBHOCTI ATAT Ta AcAT y mnasmi 3a ekcnepumentanbaoro [IJI. Ockinbku i
€H3MMHU € IHIUKATOpaMu LIUTONI3y MeMOpaH MapeHXiIMaTO3HUX KIIITHH, 30KpeMa
renaTolMTIB MEYIHKU, TOMY BHUSBIIEHI HaMHM 3MIHU BKa3ylOTh Ha MIABUUIICHY
MIPOHUKHICTh MEMOpAH IUX KJIITUH 1 BUX1J MEYIHKOBUX TPAHCAMIHA3 y CyJHHHE
pycino. Koedimient ne Pitica cTaTHCTHYHO JOCTOBIPHO BIAPI3HIETHCA Bij
KOHTPOJBHUX TIOKA3HUKIB, 10 BKa3y€ Ha PO3BUTOK JICKOMIIEHCATOPHUX
npoueciB 'y meuidni 3a [IJ[ Tta mopymieHHs i (QyHKI[IOHAJIBHOI 3AaTHOCTI.
BBengennss  joraHoBOi  KHCJIOTH ~ CHOPUYMHSUIO  3HIDKCHHS ~ aKTUBHOCTI
JOCIIKYBaHUX TpaHCaMiHa3 y TuIa3Mi KPOBI TBApUH 31 CTPENTO30TOIMHOBUM
niabeToM, BKa3yIOUu Ha MPOSB renaTONpOTEKTOPHUX BIACTUBOCTEH.

OTtxe, HA MOZEII TBApUH 3 €KCIIEPUMEHTAIBHUM J1a0€TOM BCTAHOBJIEHO
FIIOTIIKEMIYHUM Ta TenaTONpPOTEKTOPHUNA €(QEeKTH JIOTaHOBOi KHUCIOTH —
IpUIOITHOTO  TJIKO3HMJYy, €KCTPAaroBaHOr0 3 JKOBTHUX IUIOJIB  JIEPEHY
cnpaxuboro (Cornus mas L.).
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AHTHOKCHUJIAHTHHUM BIIIUB EKCTPAKTY 3 BUHOI' PATHUX
BUYABOK, 3BBATAYEHOI'O IPUPOJHUM KOMIIVIEKCOM
MOJIPEHOJIIB, HA HTAHKPEATUYHI KJIITUHHA 3A
EKCHHEPUMEHTAJIBHOI'O HYKPOBOI'O JIABETY
HMapis Yana, Mapia Cadanamka, Harasis Cubipna
JIpBiBCHKHI HalllOHAIBHUH yHIBepcuTeT iMeH1 [Bana dpanka, JIbBiB, Ykpaina
E-mail: Dariya.Hertsyk@Inu.edu.ua

ANTIOXIDANT IMPACT OF GRAPE POMACE EXTRACT ENRICHED WITH
NATURAL POLYPHENOL COMPLEX ON PANCREATIC CELLS UNDER
EXPERIMENTAL DIABETES MELLITUS
Dariya Chala, Mariya Sabadashka, Nataliia Sybirna
Ivan Franko National University of Lviv, Lviv, Ukraine

The results of research shown positive correcting impact of grape pomace extract on
pancreatic cells under experimental diabetes mellitus. We detected normalization of
antioxidant enzymes and levels of products of oxidative modification of proteins and TBA-
reactive products after 14 days of per oral treatment of rats with the extract.

Brnposiosxk ocTaHHIX POKIB JIIOAM 3 YChOTO CBITY 30CEPEIKYIOTh CBOIO
OCHOBHY yBary Ha TaKWX 3aXBOPIOBaHHSAX SK KOpPOHABIpyC Ta, 3HEAABHA,
MaBn’g4a Bicna. I[Ipore He MokHa 3a0yBaTH, IO 3HAYHO 3POCTAE 1 KUIBKICTh
XBOPHUX Ha IyKpoBUi 11a0eT. YacTo 11e 3aXBOPIOBAHHS J1arHOCTYIOTh Ha MI3HIX
CTaJisAX, 10 MOXKE OOYMOBIIOBAaTH 3aruOeib XBOporo. ToMy BapTo 3BepTaTH
yBary Ha HallMEHUIIl MOPYLIEHHS y JISJIBHOCTI OpraHi3My, 1, 3a MOJIMBOCTI
KOPUTYBaTH Takl MOPYIICHHS. 3a I[yKPOBOro AiabeTy ypakeHb 3a3HaIOTh BCi
(GyHKIIOHATBHI CUCTEMH OpraHi3My, 30KpeMa ¥ KIITUHU MiAILTYHKOBOI 3aJ103H.
Jis  KOpekwii TOopyUIeHb BapTO 3acTOCOBYBATH MIpemapaTd MPUPOAHOTO
MOXO/KEHHSI, 10 BUSBIAIOTH 3HAYHO MEHIIE TOOIYHUX e(EeKTiB, HIK
cunTeTn4Hi anaioru (Faroog, 2020). OcHOBOIO TakWX MpenapaTiB MOXKYTh OyTH
1oJ1iPeHOIBbHI CTIONYKHU 3 €KCTPAKTy BUHOTPAIHUX BUYABOK, )K€ BCTAHOBIICHO
iXHIO IIYKPO3HMKYIOUY 1 aHTHOKCHJIAHTHY aKTHBHICTB 1N Vitro.

Tomy wmeTor0 Hamoi poOOTH OyJI0 JOCHIIUTH BIUIMB EKCTPAaKTy 3
BUHOT'PAJHUX BHYABOK, 30arayeHoro NpUpOAHUM KOMILIEKCOM MOJII(EHOIIIB, Ha
AKTUBHICTh AHTHOKCUJAHTHUX (PEPMEHTIB KJIITUH MIALLTYHKOBOI 3aJ03M Ta Ha
piBEHb MapKepiB OKCHAATHBHOIO CTpECy 3a YMOB €KCIIEPUMEHTAJIBLHOTO
IyKpoBoro naiabety 1-ro tumy.

[{ykpoBuii miabeT CympoBOIKYETHCS PO3BUTKOM OKCHUIATUBHOTO CTPECY.
MU BHU3HAYaJld aKTUBHICT, Takux ¢epmeHTiB, sk karamaza (KAT),
cynepokcugaucmytaza (CO/l) Ta rmyrationnepokcuaasza (I'TIO), a Takox piBHI
OPOAYKTIB OKUCHOI Moaudikaiii OukiB Ta TBK-mo3UTUBHUX NPOAYKTIB Y
KJIITAHAX MIANLTYHKOBOT 3ajlo3d UIypiB 31 CTPENTO30TOLUH-THAYKOBAaHUM
nykpoBum giadberoM. byno BcranoBieHo 3HmxkeHHs akTUBHOCTI KAT 1 CO/I,
TeHJIeHIIi10 70 miaBuieHHs akTuBHOCTI ['TIO, a Takox 3pocTaHHS PiBHIB
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NPOAYKTIB OKUCHOT Moaudikamii OutkiB Ta TBK-mo3uTUBHUX NPOAYKTIB, IIO
MiATBEPKYE PO3BUTOK OKCHIATUBHOTO CTPECY.

JIist ofep>kaHHsS €KCTPAKTy MM BHUKOPHCTOBYBAJM BHHOIPAJHI BUYABKH,
HajgaHI HaMm TmpaniBHukamMu OJIeChbKOi HaIllOHAJIBHOI aKajeMii XapuyoBHUX
TexHoJIori. BuyaBku moapiOHIOBalM Ta 1HKYOYBaJIM 3 €TAHOJIOM, TMICJS YOro
3MIMCHIOBANIM BUIIAPIOBaHHS EKCTPAaKTy B Bakyymi. l[lepopaiibHe BBeIEHHS
TBapUHAM 3 EKCIIEPUMEHTAJbHUM IYKpPOBUM aiabeToM BHOpoJoBX 14 nHIB
€KCTPaKTy 3 BHUHOTPAJHMX BHYABOK, 30arauy€HOro MPUPOAHUM KOMILJIEKCOM
noJiiheHoMiB, CHPHSIO TPUTHIYEHHIO OKCHAATUBHOTO CTpeCy y KIIITHHAX
MIIITYHKOBOI 3aJI03U. 30KpeMa BCTaHOBJIEHO HopMadmizaiito aktuBHOCTI KAT,
COJl 1 T'TIO, a Takoxx HOpMami3alilo pPiBHIB MPOIYKTIB OKHUCHOI Moau(ikarlii
o6inkiB Ta TBK-mo3utuBHuX mpoaykriB. Taki pe3ynabTatd MOXYTh OyTH
MOB’SI3aHI 3 AHTUOKCHUJAHTHOI JI€EI0 TOJI(PEHOJbHUX CIOJIYK, iXHBOIO
cKaBeHDKepHOO akTHBHICTIO (Sabadashka, 2021).

VY pesynbraTi [JOCHIKEHb BCTAHOBJIEHO AHTUOKCUAAHTHUN BIUIMB
EKCTPAaKTy 3 BHMHOIPAJHUX BHUYABOK, 30aradyeHoro MpHUPOJHUM KOMILIEKCOM
noJiipeHo1B, Ha KIITHHYU MIANLTYHKOBOT 3aJI031 32 YMOB J11a0€T-1H/TyKOBaHOTO
OKCHJIATUBHOTO cTpecy. TakuM YMHOM, OTPUMAHUNA HaMU MPUPOJIHUNA KOMILJIEKC
noJii)eHOJIIB BapTO PO3TISAATH K IMOTEHIINWHY OCHOBY JJii HOBHUX Jiaber-
KOPUTYIOUHX Mpenaparis.

BUKOPUCTAHHS IIJIASMIHOT'EHY B JIIKYBAHHSI XPOHIYHUX
PAH Y HAIIEHTIB 3 CUHIPOMOM JJIABETUYHOI CTOIIHU
Herpenxo Ouer, bagsiox Cepriii, Tuxomupos Aprem

Hamionanpauit Menuunuii yaipepcuteT iMeHi O.0. boromoubiis, Kuis,
Ykpaina
[HcTuTyT O10x1Mmii iMeHi O.B. IMammanina HAH Ykpainu, Kuis, Ykpaina
serhiybadzyuh@ukr.net

THE USE OF PLASMINOGEN IN THE TREATMENT OF CHRONIC WOUNDS IN
PATIENTS WITH DIABETIC FOOT SYNDROME
Oleg Petrenko, Serhiy Badzyukh, Artem Tykhomyrov
0.0. Bogomolets National Medical University, Kyiv, Ukraine
Palladin Institute of Biochemistry of NAS of Ukraine, Kyiv, Ukraine

Patients with diabetic food syndrome represent a serious problem because, according
to the literature, it leads to amputation in 20-40% of cases. Plasminogen is the key protein of
fibrinolytic system, which is known to play an essential role in reparative processes as a
proinflammatory factor (master regulator of wound healing). In this study, we showed that
plasminogen-based treatment of chronic wounds in diabetic patients significantly accelerates
the wound healing rate.

[TamieHTH 13 CUHAPOMOM J11a0ETHUYHOI CTONM SIBISIFOTH  CEPHO3HY
npo0eMy, OCKUTBKH 3a JAaHWMH JIITepaTypH, 3ali3H1JIe Y1 HeaJeKBaTHE
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JIKyBaHHS THIMHO-HEKPOTUYHHUX PaH Ha TJIl HEBpONMaTH4HOI (opMu IiabeTUYHOT
CTONM TMPHU3BOAWTH A0 ammyTamii KiHmiBok y 20-40% Bumankis. IIpoteomni3
BiJIirpae KJIIOYOBY POJIb y penapaTUBHUX Mpoliecax, 3a0e3neuyrodu GpiopuHoIIi3,
peMoJieTIOBaHHs TKaHWH, TTepeOir 3aajieHHs, aHT10TeHe3 Ta peemiTeizallio.

Memoro Hamioro JIOCHiDKEHHS Oylo BHU3HAYEHHS e(PEKTUBHOCTI
3aCTOCYBaHHS ayTOJIOT1YHOTO IUIa3MIHOTEHY B JIIKyBaHHI THIHHO-HEKPOTHUYHHUX
paH y MaIll€HTIB 3 IIYKPOBHUM J1ia0eTOM.

Memoou ma mamepianu. Y ROCHIKEHH1 Opaiu ydacTh 45 mMaii€eHTiB 3
THIHHO-HEKPOTUYHUMH paHAMH CTON 13 HEHPOMaTHUYHOIO (OPMOIO CHHIPOMY
niabetnanoi ctoru. IInsxom panmomiHizalii c)OpMOBaHO ABI TPYHH XBOPHX:
nepury — rpyny nopiBHAHHA (25 marieHTa), Apyry — ocHOBHY (20 mari€eHTiB).
['my-mma3MiHOT€H 3 ayTOJIOTIYHOI TUIa3MH XBOPUX 3 ILYKPOBHM Jia0eToM
BUAUUIM 3a jAomnomoroio adinHoi xpomarorpadii Ha mi3uH-cedaposi. [lpu
JIKyBaHHI MAaIlEHTIB OCHOBHOI TPYNH MPOBEAEHO anpoOalliio yI0CKOHAJIEHOL
TEXHOJIOT1I0 JIKYBaHHS XBOPUX 3 BHUKOPHUCTAHHSM 30BHIIIHBOI aruTiKallii
ayTOJIOTIYHOTO IJIa3MiHOTEHY. AKTHUBHICTh MATPUKCHOI MeTaionpoTeiHazu 9
(MMP-9) Bu3Hayain METOJOM >KEJIATUHOBOI 3uMorpadii B OlonTaTax TKaHUH
paHu JI0 Ta MICJIs JIIKYBaHHS.

Pezynomamu ma ix o6eoeopenns. BCTaHOBIEHO, WO 3aCTOCYBaHHS
ayTOJOTIYHOrO IJIa3MIHOT€HY JI03BOJIIE€ ICTOTHO MPUCKOPHUTHU TEPMIH 3arO€HHS
XpoHIYHMX mgiabetuuHux paH (y cepeaHboMy, 24 1HI 3a JIIKyBaHHS
MJ1a3MIHOTE€HOM Yy TOpIBHSAHHI 31 120 gHSAMU 3a cTaHIapTHOrO JikyBaHHs). [Ipu
JOCIIKEHH] O10MITATHOTO MaTepiany, OTPUMAHOTO 3 XPOHIYHUX PaH Mall€HTIB 3
LYKPOBUM J11a0eToM akTuBHICTh MMP-9 3anuinanacs nepMaHeHTHO BHUCOKOIO.
BukopucTaHHs ayTOJOTIYHOTO IUIa3MIHOTEHY MijJ 4Yac MEepeB’SI30K XPOHIYHMX
THIMHUX paH Ta BUPA30K Yy TAIIEHTIB 3 I[YKPOBHM J11a0€TOM CIPHSIO
3HIDKEHHIO akTUBHOCTI MMP-9 y TkanmHHuMX Oionrtarax paH y 3,5 pasu micis
MOYaTKy JIIKyBaHHs y MOPIBHSAHHI 3 I[UM MoKa3HUKOM 10 JikyBanus (P < 0,05).
Otpumani pe3yibTaTH CBiAYaTh, IO EK30T€HHHUH IJIa3MIHOTEH MPUCKOPIOE
3aro€eHHs TPOGIYHUX BHUPA30K MIKIPKM MAIIEHTIB 3 IIYKPOBUM JiabeToM 3a
PaxyHOK 3CYBY XPOHIYHOTO 3aMajieHHs Yepe3 aKTUBAIlII0 Ta PE30IOIII0 TOCTPHUX
3amajgbHUX MPOIECIB B PAHOBOMY JIOXKI1, a TAKOXK 3MEHIIIEHHI HEKOHTPOJIHLOBAHOT
AKTUBHOCTI KOJIAr€HOIITUYHUX €H3UMIB.

Bucnosxu. Po3pobneHa HoBa MeTOJIMKa €(QEKTUBHOTO JIIKyBaHHS
XpOHIYHUX THIMHMX paH Ta TPO(IUHHUX BHUPA30K Y TMALIEHTIB 3 ILYKPOBUM
niabeToM, MMiJICUiieHa BUKOPUCTAHHSM ayTOJOTIYHOTO TUIa3MIHOTEHY, 0 MOXE
OyTH BHUKOPHCTAHO SIK T€pAreBTUYHA CTpaTeTisl JJIA JIIKyBaHHS XPOHIUYHUX PaH
PI3HOTO MAaTOTeHE3Y.

Knrouosi cnosa: mykpoBwuii niabet, CHHAPOM T1a0ETUYHOI CTOMH, XPOHIYHI
paHu, 3aTOE€HHS, TJIa3MIHOTeH, 3aNaJICHHS, MATPUKCHI METAJIONPOTETHA3H.
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USE OF IN SILICO APPROACHES IN THE STUDY OF ANTI-
RADICAL, ANTIOXIDANT EFFECTS IN A SERIES OF S-
SUBSTITUTED PTERIDINS WITH POTENTIAL
HEPATOPROTECTIVE EFFECTS
Groma N. V., Nosulenko 1.S.2, Berest G.G.2, Shvets V.M.2, Kovalenko S.1.2
Zaporizhzhia National Universityl, Ukraine
Zaporizhzhia State Medical University2, Ukraine
groma.natalia@ukr.net

Background and aim. The liver is one of the most important organs that
ensures the stability of the body's internal environment. It is a unique and
complex organ that is central to the metabolism of proteins, carbohydrates, fats
and drugs. With this in mind, hepatotoxicity is an urgent problem today. This is
evidenced by the morbidity and mortality rates of the population of Ukraine with
this pathology (viral hepatitis, alcoholism, cirrhosis), therefore, an important
direction of modern medicine and pharmacy is the search for drugs that have a
high antiradical, antioxidant and hepatoprotective effect. Properties and are able
to reduce the manifestations of cytolysis and cholestasis in the liver. The search
for new drugs with hepatoprotective properties is one of the priority tasks of
society.

Hepatoprotectors include representatives of various groups of drugs that
increase the resistance of hepatocytes to pathological influences; strengthen their
neutralizing function and contribute to the restoration of impaired functions by
liver cells. Of particular importance is pathogenetic therapy, namely the
correction of mitochondrial dysfunctions with antiradical and antioxidant drugs
that participate in redox reactions.

Derivatives of S-pteridines of natural and synthetic origin with significant
pharmacological potential are interesting objects for research. Some of the
pteridines, namely folic acid and modified forms (tetrahydro, methylene-
tetrahydrofolic acid) are necessary for many metabolic processes.

The aim of the work is the design of promising hepatoprotectors in a series
of substituted pteridines, using in silico approaches and traditional research
methodology.

Methods. The research included an analysis of the scientific literature to
determine the main approaches to the search for BARs as potential drugs for
hepatoprotection; formation of a virtual library based on the pteredine cycle,
conducting virtual screening based on prediction of biological activity/toxicity
(«TEST»), «GUSAR» - according to V.B. Prozorovsky, drug similarity
parameters (https://www.molinspiration.com), docking research on probable
biotargets with AutoDock 4.2, the structure of biotargets is obtained from the
Protein Data Bank (PDB); primary in vitro screening for antiradical (DPPH
inhibition) and antioxidant (linolenic acid oxidation inhibition) activity; primary
in vitro screening for antioxidant activity (Trolox) activity; selection of
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compounds for in vivo studies (acute tetrachloromethane hepatitis model). The
activity of alanine aminotransferase (ALAT) and aspartate aminotransferase
(ASAT) was determined in blood serum by the UV-kinetic method (IFCC)
without pyridoxal phosphate, and the ratio of ASAT/ALAT (de Ritis coefficient)
was calculated. Determination of alkaline phosphatase (ALP) was carried out by
the method of UV kinetics (IFCC) with 2-amino-2-methyl-1-propanol buffer
(AMP). The survival rate of experimental animals, activity of antioxidant
enzyme (SOD), POL products (malon dialdehyde, Schiff's bases) were studied.

Results. The created virtual library of substituted pteridines was analyzed
using in silico approaches (prediction of biological activity and toxicity,
determination of drug similarity parameters and molecular docking to amino-
transferases) to select directions of chemical modification. It was established
that the most promising and least toxic compounds were among the substituted
2-thioxo-2,3-dihydropteridin-4(1H)-ones.

Studies on anti-radical activity (DPPH inhibition) and antioxidant activity
(inhibition of linolenic acid oxidation) showed that most of the synthesized
compounds exhibit high anti-radical activity, which competes with and exceeds
the activity of the reference drugs «Ascorbic acid» and «Trolox».

Analysis of the «structure-antiradical activity» relationship showed that
the key "pharmacophore” in the molecule is a mercapto- or substituted mercapto
group in position 2 of the pteridine heterocycle. Studies conducted on a model of
experimental hepatitis showed that substituted 2-thioxo-2,3-dihydropteridin-
4(1H)-ones reduce animal mortality by 30-90% and inhibit the formation of
TBC-dependent LPO products by 53-75%. In addition, these compounds
increase the activity of SOD by 31-46%, ALT and AST by 44-76% compared to
the control group of animals.

Selected «hit compounds» (6 substances) were tested for acute toxicity
according to V.B. Prozorovsky. at the same time, it was established that their
LDs is in the range of 485->6280 mg/kg (mildly toxic or practically non-toxic
compounds according to the classification of Sydorov K.K.).

Conclusion. The developed strategy for the directed search of
hepatoprotectors among unknown substituted pteridines allowed to identify a
number of promising compounds that have low toxicity and showed a positive
effect on antioxidant processes, which led to inhibition of free radical
pathologies, reduction of cytolytic and inflammatory processes in the liver, and
exceed the activity of reference drugs Thiotriazoline and Heptral.

Research among substituted 2-thioxo-2,3-dihydropteridin-4(1H)-ones is
promising and will be continued.
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BIIVINB I'YMIAIAY HA BAJIAHC Y CUCTEMI ITPOTEOJII3-
AHTHIIPOTEOJII3 ITPU JOKCOPYBIIIUH-IHIYKOBAHIN
KAPJIOMIOIIATII ¥ ITYPIB
'¥Ounis Iopaienko, 2Oabra Bex, Llinia Crenuenkxo, 2°Aa IlleBuosa
L ninpoBCchbKuii AepxaBHUIN arpapHO-eKOHOMIYHMI yHiBEPCHUTET, YKpaiHa
2 [lminpoBChKMI HalliOHAIEHMI yHIBepeuTeT iMeni Onecs ['onuapa, Ykpaina
3 [lHiNpOBCHKMIA AEp:KaBHUI MEIMYHUN yHIBEPCUTET, YKpaiHa
E-mail: gordienko.ju@gmail.com

THE EFFECT OF HUMILID ON PROTEOLYTIC-ANTIPROTEOLYTIC
BALANCE IN RATS WITH DOXORUBICIN-INDUCED CARDIOPATHY
Nuliia Gordiienko, 2Olha Bekh, *Lilia Stepchenko, 23Alla Shevtsova
!Dnipro State Agrarian and Economic University, Ukraine
2Oles Honchar Dnipro National University, Ukraine
3Dnipro State Medical University, Ukraine

The bioactive additive Humilid has proven itself in veterinary medicine as a good
antioxidant and adaptogen. Using a rat model of doxorubicin-induced cardiomyopathy
(DRCMP), we demonstrated protective effect of this additive on behavioral responses, cardiac
morphology, expression and activity of matrix metalloproteinases 2 and 9, as well as saving
the protease-antiprotease balance in rats with DRCMP.

Obrpynmyseannus ma mema. TOKCUYHUN BIUIUB JEAKUX MPOTUITYXJIMHHUX
areHTiB, 10 BUKOPUCTOBYIOTh Y OHKOJIOT1YHIM NMPAKTHUI, JOCUTh YaCTO 3aBaXKa€e
iX [UPOKOMY 3acTocyBaHHIO. (COOMMBICTIO TEpPameBTUYHOIO  €(EKTy
AHTPALMKJIIHOBUX aAHTUOIOTHUKIB BBAXKAETHCS aJaNTalliiHe pPEeMOJEIIOBaHHS
MIOKapJa, IO CIPUYUHSAE PO3BUTOK Kapaiomionatii. TOHKI MexaHi3Mu
nepe0y10BU CIOIYYHOTKAHUHHOTO MaTPUKCY CEPLEBOT0 M 3y peai3yloThes 3a
JIOTIOMOTOI0  TIPOTEOTITUYHUX (EPMEHTIB, cCepel  SAKUX OCOOJIUBE MICIe
MOCIIaI0Th MAaTPUKCHI MeTajonpoTeiHazn 2 1ta 9 (MMII2 Ta MMIII,
BIJIMOBIHO), aKTUBHICTh SKUX 3aJICKHUTh BiJl KUIBKOCTI 1HT10ITOpIB. [(ncbanaHc
y CHCTEMI IPOTea3nu-1HridITOPH € JOJATKOBHUM YHMHHUKOM, BiJl SKOTO 3aJICKUTh
CTyHiHb ypaxeHHs cepigl. CaMe TOMY OJHHM 13 CIOCOOIB KOpEryBaHHS
nepebiry KapjaiomionaTii BBa)Ka€ThCS BUKOPHCTAHHS PEYOBHH, IO 37aTHI
3ano0iraTd ab0 3MEHITYBAaTH BIUIMB TOKCUYHUX MpenapariB Ha Miokapa. OgHum
3 TaKuX MpernapariB € O10JOTIYHO aKTHMBHA BUTSKKA 3 Topdy — rymumig — 3
JOBEJICHUMH aJanTOr€HHUMH Ta aHTHUOKCHJAHTHUMHM BiacTHBOCTSIMHU. [Ipore
JAHUX 010 BILUIMBY TYMUIIy Ha CEPIIEBUN M’ 5I3 HEMAE.

Metow  JoCHipKeHHS OyJI0O OLIHUTH eKCIPEecil0 Ta aKTUBHICTb
MaTPUKCHUX METAJIONPOTeiHa3 2 1 9, KOHIEHTpaIlilo 04-1HT10iTOpa MpoTeiHas y
KpOBI Ta MIOKapJi UIypiB MNpHU JTOKCOPYOIUMH-IHIYKOBaHIA KapaioMionartii
(JAPKMII), a Tako’ OI[IHUTH BILJIUB I'YMUIITy Ha O3HAY€HI TOKa3HUKHU.

Memoou. 4-TmXHeBe NOCHIKEHHS MPOBOIWIM Ha CAMISX WIypiB JIiHIi1
Bicrap, sxkux Oyno po3noiiieHo Ha rpynu: 1 — KOHTpPOIb (n=8), TBAPUHU
OTpUMYyBamu 1H’ €Kil (izionorigHoro po3uuny; 2 — mypu 3 JIPKMII (n=s), sikum
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IHTpanepuToHeabHO BBOIWIM JlOKCOpYyOIlMH y 7031 IMI/Kr macu Tina; 3 —
tBapunu 3 JIPKMII (n=s), sixi otpumyBanu 0,01% posuun ryminigy (TY YV 15.7-
00493675-004:2009) 3 nmutHOO Bojorw. IllypiB BCiX rpyn Tpumaiaud B yMOBax
BIBapiio 3 IUKIIYHICTIO cBiT/Ia 12 ToA Ta AocTyrmoM a0 Boau Ta ki ad libitum.
[Io 3aBeplieHHI EKCIEPUMEHTY TBapUH JCKAMITYBaJd 3 BUKOPUCTAHHSIM
TioneHTanxy Harpio (60 MKI/Kr). Yci MaHIMyJSIil 13 TBApUHAMH MPOBOJIUIUCH
3TIJHO 3 NPUHLMIAMU €BpPONEHChKOI KOHBEHII MO0 3aXHCTy XpeOeTHUX
TBAapWH, 110 BUKOPUCTOBYIOTHCS y MOCHIIHUX HUIAX. [l yac ekcrnepumeHTty
HIOTHKHEBO PEECTPYBaJIM Macy TBapHH Ta MOBEAIHKOBI Peakiii y BIAKPUTOMY
MOJIi, TOZ1 SIK TICHA JEeKamiTalii OLiHIoBaAIA MOpP(OMETpUYHI, TICTOXIMIYHI Ta
OiloximiunHi mokasHukH. Excrpecirto MMII 2/9 y TkaHuMHaX cepls BHU3HAYAIH
IMYHOTICTOXIMIYHUM METOJIOM, IXHIO THUTOMY aKTHUBHICTb — Yy €KCTpaKTax
TKAaHUH MIOKapJa Ta CUPOBATII KPOBI — METOJOM elaTHH-3uMorpadgii, BMICT
ai-iaTiOiTOpa mporteinas  (oulll) —  cHekTpodOTOMETPHYHUM  METOIOM.
CraTucTH4He OIpAIIOBAaHHS TPOBOAWIM 3a Joromoror mporpamu GrafPad
Prism 8.0.1.

Pezynomamu. Bcranosneno, mo [APKMII y urypiB cynpoBOmKyeThCs
MPUTHIYEHHSIM TIOBEAIHKOBUX pEakliid, TICTOJOTIYHA KapTHHA MioKapaa
MPOSIBIISIETBCS  TIAPONIYHUM  YIIKOJKEHHSM KAapIIOMIOLMTIB 13 HASBHICTIO
OUISTHOK — rinepTpodii, atpodii, KpPOBOBWIMBIB, IMIJBHILEHHAM EKCIIpECIi,
aktuBHOCTI MMII2/9 Ta konmentpamii oilll. 3aramom rymimin 37a1CHIOBaB
CHPUATIMBUI BIUIMB Ha cTaH TBapuH. KpiM Toro, Ha TJii 3aCTOCYBaHHS TyMUIILY
npu JIPKMII croctepiranach TeHIAEHIIIS 10 3HUKEHHS eKCIIpecii Ta akTUBHOCTI
MMII2/9, a Takox Bmicty oylIl.

Buchosxu. 3actocyBaHHs TyMUIIly Yy UIypiB 3 JIOKCOPYOILMH-
1HIYKOBAHOIO KapJioMIoNaTi€r0 MPU3BOAUTH A0 MOKpalieHHs (i310JI0TIUHUX Ta
010XIMIYHUX MOKA3HUKIB, B TOMY YHCJII MPOTEa30-aHTUIIPOTEA3HUX B3aEMO/IIH.
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BIIJIUB CYCHEH3II MILIEJITIO T'PUBA GANODERMA LUCIDUM HA
AKTUBHICTb AIAHIHAMIHOTPAHC®EPA3U TA
ACITAPTATAMIHOTPAHC®EPA3U 3A EKCIIEPUMEHTAJIBHOT'O
METABOJIIYHOI'O CUHAPOMY
Tersina Ilerpun, Mapisa Haranescbka, Hataumis Cubipna
JIpBIBCHKHI HalllOHAJIBHUH yHIBepcUTeT iMeH1 [Bana ®dpanka, M. JIbBiB,
Ykpaina
E-mail: tetiana.petryn@Inu.edu.ua

EFFECT OF GANODERMA LUCIDUM MYCELIUM SUSPENSION ON
ALANINAMINOTRANSFERASE AND ASPARATAMINOTRANSFERASE
ACTIVITY IN EXPERIMENTAL METABOLIC SYNDROME
Tetiana Petryn, Mariia Nagalievska, Nataliia Sybirna
Ivan Franko National University of Lviv, Ukraine

The obtained results demonstrate the corrective effect of the suspension of powdered
mycelium of the G. lucidum on the activity of ALT and ACT, which indicates the perspective
of using this medicinal mushroom to correct pathological conditions, in particular, MetS.

Merabomniunuit cunapom (MetS), sikuil Takox Ha3UBAIOTh CUHAPOMOM X,
CHUH/IPOMOM PE3UCTEHTHOCTI JO IHCYJIHY, CUHApoMoM PeliBeHa Ta
«CMEPTEJIbHUM KBAapTETOM», — 1€ Ha3Ba CYKYNHOCTI KJIIHIYHMX CTaHiB, IO
BKJIFOYAIOTh BICLIEpaJbHE OKUPIHHSA, apTepialibHy TIIEPTEH310, PE3UCTEHTHICTh
710 THCYJIIHY Ta aT€pOreHHy auciinigemiro. J[ekiibka JoCiKeHb MoKa3aiu, 10
(yHKIIOHANbHI MOKa3HUKHU IEYIHKH, 30KpeMa 3arajbHuid OunpyOiH, ramma-
riyTamiuITpancepasa, ajaHiHamMiHOTpaHc(depaza, TICHO  KOPENIKTh 3
po3ButkoM MetS. 3’scyBaHHS MaToNOTIYHUX MEXaHi3MiB po3BUTKY MetS Ta
JOCIIJKEHHST 3ac001B JIJIsl JIIKYBaHHS Ta MPO(UIAKTHKU LBOTO 3aXBOPIOBAHHS
HaOyBarOTh OCOOJMBOI aKkTyalnbHOCTI. I[lepCreKTMBHMM y 1[bOMY IUIaHI €
nikapebkuii rpu6d G. lucidum, sikuit Oaratuit Ha mosicaxapuau (ofp-D-rimokann),
aJIKaJIOIAM, TPUTEPHEHOIAU (TaHOJIEPMOBI KHUCIIOTH, TaHOJAEPOJ, TaHOAEPIo,
JIOLUJICHOBI KUCJIOTH), CTepuHU/eproctepon, outku (LZ-8, LZ-9), nykneo3uau
(ameHo3uH, 1HO3UH, YPUIIWH), HYKJICOTHAH (TyaHiH, ajaeHiH). Ha cboroHi icHye
norpeda y HaKONMMYEHHI EKCIEPUMEHTAIBHUX JOCHIHKeHb, SIKI CTOCYHOTHCS
BIUIMBY IIbOTO TPHOa Ha METabOIIUHI MOKA3HUKH 3a eKcrepuMeHTanpbHoro MetS.
3 ormamy Ha 11e, METOK poOOTH OyJ0 MOCTIAWTH BIUIMB Mimelniro rpuda G.

lucidum Ha aKTHUBHICTb anaHiHaMiHOTpaHchepasu (ALT) Ta
acriapraramiHoTpancdepazu (ACT) 3a ByriaeBoa-1HIYKOBAHOTO METabOIIYHOTO
CUHJIPOMY.

JocnipkeHHs: TPOBOAWIM Ha OUTMX Oe3MOpOAHUX IIypax camIgx Macoro
tina 200-300 r, sKkUX yTpUMyBadud B CTaHJAPTHUX YMOBax BIBapil0 3
JOTPUMAHHSM 3arajJbHUX €TUYHUX MPUHIUIIB MPOBEIACHHS EKCIIEPUMEHTIB Ha
TBapuHax. ByrneBoa-inaykoBanuii MetS BukiMKaiyu CHOXUBaHHSAM HPOTITOM
42 nuie 10 % po3umHy QpyKTO3W 3aMiCTh TUTHOI BOAW. TBapuHH OyIo
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pPO3AUIEHO Ha Takl rpynu: 1) KOHTPOJIbHI TBapuHU; 2) KOHTPOJIbHI TBapHHHU,
skuM npotsroM 7 ai6 (K+G7) ta 14 ni6 (K+G14) BBoawim CyCIIEH3110 MIIEITiFO
G. lucidum; 3) TBapunu 3 excriepuMeHTaabHUM MetS; 4) tBapunu 3 MetS, sikum
npotsirom 7 ni6 (MetS+G7) ta 14 ni6 (MetS+G14) seogmnu G. lucidum.
AxtuBHicTh ALT Ta ACT Bu3Hauanu 3a J0momMorow HabopiB "®dimiciT-
JliarHocTHKA".

Beenenns G. lucidum xoHTpOJIBHUM TBapHHAM MpoOTsSrom 7 ai6 Ta 14 nib
HE 3yMOBJIIOBAJIO CTaTUCTUYHO JOCTOBIpHUX 3MiH y akTuBHOCTI ALT Ta ACT.
Bcranosneno, mo MetS cynpoBoKy€eThCS 3HAYHUM ITiIBUIIICHHSIM aKTUBHOCTI
ALT 1 ACT BianoBigHo Ha 37,4 ta 54,4 %, y NOpIBHSHHI 3 KOHTPOJbHUMU
TBapuHamu. HaTtomicTh, BBeleHHS Milenito npoTsrom 7 Ta 14 nié mpusBoauio
10 3HAYHOTrO 3HMKeHHS akTuBHOCTI ALT Ha 43,6 % (MetS+G7) ta Ha 43,0 %
(MetS+G14) y nopiBusHHI 3 TBapuHamu 3 MetS. YV cBoro 4epry, aKTHBHICTb
ACT 3am3unace Ha 11,4 % (MetS+G7) 1 miapummaacek Ha 18,2 % (MetS+G14) y
MOPIBHSHHI 3 XBOPUMH TBAPUHAMU.

OTpumaHi HaMH PE3yJIbTATH JIEMOHCTPYIOTh KOPUTYIOUU BILUIUB CYCIEH311
nopoinkomnoaionoro minenito rpuda G. lucidum na axtuBaicte ALT Ta ACT,
0 BKa3y€ Ha MEPCHEKTUBHICTh BUKOPUCTAHHS I[HOTO JIIKAPCHKOTO Tpuba st
KOPEKIIii MaToJI0TIYHUX CTaHIB, 10 CYMPOBOIKYIOTh pO3BUTOK MetS.

PROCESSING OF STIMULUS ADDRESSED TO | AND 11 SIGNAL
SYSTEMS IN CONDITIONS OF ACTIVATION OF HUMORAL AND
NON-SPECIFIC LINKS OF THE IMMUNE SYSTEM
Valeriia Streltsova, Olena Kuchmenko
Mykola Gogol Nizhyn State University, Nizhyn, Ukraine
poetessakvitka@gmail.com

Background and aim. Modern stage of physiological science is
characterized by new aspects of interaction and regulation of body systems, and
especially with endocrine, nervous and immunological systems. Numerous data
In recent years convincingly prove the existence of interrelationships between
the immune and neuroendocrine systems. Hormones and neurotransmitters
regulate numerous indicators of immune response and functional activity
lymphocytes. In turn, lymphokines and monokines modulate activity in the
neuroendocrine system. Molecular bases for interaction of systems provide the
same receptor apparatus. According to modern ideas, immune protection is
iImplemented by the coordinated and general work of the organ's immune system
- bone marrow, thymus, spleen, lymph nodes, various pools located in them and
circulating T- and B-cells, macrophages and their cooperation. All the organs
listed above have enough well-developed innervation and blood supply,
indicating an existing influence nervous and endocrine system on
immunological reactions.
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The purpose of the study was to study the perception and processing of
stimuli addressed to the | and Il signaling systems in conditions of activation of
the humoral and nonspecific link of systemic immunity.

Methods. Thymogen is an immunostimulating drug that has no side
effects and used as drops in the nose. Stimulation of the humoral link of
systemic immunity was carried out with polychromatic visible+infrared (PVI)
light, the source of which is a phototherapy device "Biotron-2" of the company
"Zepter" (Switzerland). It was established by domestic scientists that PVI light
has immunomodulating properties, the most "reactive™ part is B-lymphocytes.
Volunteers (actually healthy people) participated in the research, who’s divided
into control (75 people) and experimental (140 people) groups. The
experimental group was divided into two subgroups according to the
characteristic of using immunostimulants: the first subgroup - 70 people who
used the immunostimulant thymogen, the second subgroup - 70 people who used
PIV light as an immunostimulator.

We studied neurodynamic properties using the technique of M.V.
Makarenko. According to this method, we studied sensorimotor reactions of
different complexity. Figures are used as a stimulus addressed to the I signal
system, and words as a stimulus addressed for Il of the signaling system.
Functional mobility of nervous processes (FMNP) determined by the highest
rate of differentiation of positive and inhibitory stimulus with minimal exposure
of their presentation in the mode "feedback". This is the time it takes to
complete the test. About the condition of the immune system was judged by the
following indicators: the total amount leukocytes of all subpopulations in
peripheral blood, the number of T-lymphocytes of all subpopulations and B-
lymphocytes, serum concentrations immunoglobulins IgA, IgM, IgG.

Results. So,under the conditions of activation of a non-specific link of the
systemic immunity did not cause changes in values, which characterize the
latent periods of sensorimotor reactions of varying complexity. Regarding
processing improved processing of information by signal systems was revealed
information by the first signaling system by 10.7%, by the second by 9.4% in
compared to control. Irradiation of PVI light also did not cause reliable changes
in the values of latent periods of sensorimotor reactions of varying complexity,
but at the same time caused an improvement in the processing of stimuli
addressed to the | signal system by an average of 8% in comparison with control
indicators. Processing of information addressed to the Il signaling system in
conditions of activation of the humoral link of systemic immunity improved by
10% (68.2+1.1 sec.) compared to the weekend (75.5+1.8 sec.) and control
(76.4+1.5 sec.) indicators.

Conclusion. In this way, the activation of non-specific and humoral links
of systemic immunity is accompanied by an improvement in information
processing addressed to the first and second signal systems.
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BIIJIUB BOJJHOI'O EKCTPAKTY JIMCTS AIKOHA HA AKTUBHICTb
®EPMEHTIB AHTUOKCUJAHTHOI CACTEMU I'ENTIATOLIUTIB
H{YPIB 3A EKCHHIEPUMEHTAJIBHOI'O METABOJITYHOT' O
CUHAPOMY
Ouabra Ilncanunn, Mapiss Haranescoka, Hatasis Cubipna
JIbBIBCHKUI HalllOHAIBHUH yHIBEpcHUTET 1M. IBana ®dpanka, JIbBiB, YKpaiHa
E-mail: pysanchyn862@gmail.com

EFFECTS OF WATER EXTRACT OF YACON LEAVES ON THE ACTIVITY OF
ANTIOXODANT SYSTEM ENZYMES OF RATS HEPATOCYTES WITH
EXPERIMENTAL METABOLIC SYNDROME
Olha Pysanchyn, Mariia Nagalievska, Nataliia Sybirna
The Ivan Franko National University of Lviv, Lviv, Ukraine

The use of yacon extract in rats with metabolic syndrome caused an increase of the
activity of catalase, superoxide dismutase and glutathione peroxidase compared with
metabolic syndrome.

Mertabomiuauii  curgpom (MetS) — 1me kiactep B3aEMOIOB’S3aHUX
METa0OJIYHUX  TOPYIIeHb,  SKUM  BKIIOYAE 1HCYJIIHOPE3UCTETHICTbD,
a0/JloOMIHANIbHE  OXKUPIHHA, AaTEpOreHHy JUCIIMIAEMII0 Ta  apTeplayibHy
rineptoHio. MetS € (akTopoM puU3MKYy PO3BUTKY I[yKpPOBOIO Jia0eTy 2-TUIMY,
CEepLIEBO-CYMHHUX 3aXBOPIOBAHb Ta NEPEIUACHOT CMEPTI.

[leuinka e MeTabOMIYHMIM IIEHTP OpraHi3My, IO BIAIrPa€ OCHOBHY POJIb Y
MIATPUMAaHHI TOMEOCTa3y MOXUBHUX PEYOBUMH y BChOMY oprasizmi. Kirodosa
pOJIb MEUYIHKKM B KOHTPOJI TOMEOCTa3y BYIJIEBOJIB 1 JIMIAIB y KOOpJAWHALIL 3
IHIIMMHA TKaHUHAMH POOUTH 1i OCOOJMBO BPaA3JIMBOIO [0 BIUIUBY 3arajibHOTO
MEeTa0OJIIYHOTO CTaHy opraHizMy. MeTaO0oaiyHUil CUHAPOM XapaKTepHUU
HaJMIPHUM BHUPOOJICHHSIM aKTHUBHUX (DOPM OKCHTEHy, fKi 3aMyCKalOTh peakilii
MEPEKUCHOTO OKHMCHEHHS JIMiAIB, [0 BEAYTh JO pyWHYBaHHS MeMOpaH
renaTouuTiB. [ MIATPUMKH OKHUCHO-BIAHOBHOTO TOMEOCTa3y B KIITHHaX
(GYHKIIOHYE CHUCTEMa aHTHOKCHUJAHTHOTO 3aXHCTy, 10 BKIIOYae (EepMEHTH:
KaTtanasy, CylepoKCHIIUCMYTa3y Ta IIyTaTIOHIIEPOKCHUIA3Yy.

Metoto poOGoTu Oyn0 HOCHIAWTH BIUIMB BOJHOTO EKCTPAKTy SKOHA
(Smallanthus sonchifolius Poepp. & Endl.) Ha cucreMy aHTHOKCHIAHTHOTO
3aXHUCTY TEMAaTOIMTIB 32 €KCTIEPUMEHTAIBHOTO META00IIYHOTO CHHIPOMY.

JlocnikeHHsT TPOBOAMIN Ha OUTMX OE3MONpOAHUX ILIypax CaMIX Macoro
tina 250-300 1, SKMX YyTpUMYBaJM Yy CTaHAAPTHUX YMOBax BIBapil0 3
JOTPUMAHHSM 3arajlbHO €THUYHUX TMPHUHIMIIB MPOBEJCHHS EKCIIEPUMEHTIB Ha
TBapuHax. Jlns  iHAyKyBaHHS  METaOOJIYHOTO CHHAPOMY Yy  IIypiB
BukopuctoByBasmm 10 % po3umH (pykro3m, sSKAW TBaApUHU CIIOKUBAIU
npotsirom 42 ni 3amMicCTh TUTHOI BOJIH.

JInst gocmipKeHHsT BUKOPUCTOBYBAIM JIUCTSI SIKOHA, 3 SIKUX BHUTOTOBIISLIN
BOJHHI €KCTPAKT IMUIIXOM Marlepailii, SKiii 3rooM (GiIbTpyBaau i yrmaproBaIn
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y BakyyMmi. BonHuil ekcTpakT BBOAWIM TBapuHaM Per 0S mpotsrom 14 mi6 3a
aoromMoror 3oHAa y a031 500 Mr/kr macu Tijna TBapuHH. s JOCTimKEHHS
BUKOPHCTOBYBAJIM TaKi IPyMH TBApWH: 1) KOHTPOJbHI TBApHUHU; 2) KOHTPOJIbHI
TBapuHM, SKUM npotarom 14 mi6 (K+Y!¥) Bpogunm excrpakT mucts sxoHa: 3)
TBapHUHM 3 eKcriepuMeHTaibHUM MetS; 4) tapunu 3 MetS, sxum npotsirom 14
1i6 (MetS + Y**) Bomunm mocipKyBaHui €KCTPaKT.

Y tBapun 3  MetS  BCTaHOBIEHO  3HIKEHHS  aKTUBHOCTI
cynepokcugaucmytazu  Ha 29,70 %, «karamazsu Ha 29,61 % Ta
riryTationnepokcunazn Ha 20,88 % mopiBHIHO 3 KOHTPOJBHOIO TPYIIOKO.
BBeleHHS €KCTPakTy sAKOHa KOHTpoibHuM TBapuHam (K+Y?!Y) symosmosano
MIIBUIIEHHS aKTUBHOCTI CymepokcuaucmyTasu Ha 24,47 %, katana3u Ha 28,26
%, tmytarionnepokcuaazun Ha 38,32 % MOPIBHAHO 3 KOHTPOJBHOIO TPYIIOIO.
BBeneHHS €KCTpakTy skoHa TBapuHaM 3 MetS (MetS + Y1) symosmosano
MIIBUIIEHHS aKTHBHOCTI cynmepokcuaaucmyTasu Ha 35,42 %, karanasu Ha 31,5
%, riyratioHnepokcuaaszu Ha 29,98 %.

OTxe, 3aCTOCYBaHHSI BOJIHOTO €KCTPAKTY JIMCTS SIKOHAa 3 METOI0 Teparii
METa0OJIIYHOTO CUHJIPOMY, MPU3BOJAUTH JIO TIJBUILIEHHS aKTUBHOCTI (DEPMEHTIB
AHTUOKCUJAHTHOTO 3aXUCTY KJIITHH TMEYiHKH, 110 BKa3ye€ Ha JOIIbHICTH HOTro
BUKOPHUCTAHHS JUIsl Teparlii bOTro MaTOJIOTTYHOTO CTaHy.

THE EFFECTS OF A HIGH-FAT HIGH-FRUCTOSE DIET AND
ALPHA-KETOGLUTARATE ON ANTIOXIDANT DEFENSE AND
MITOCHONDRIAL FUNCTION OF MOUSE LIVER
Oleh Demianchuk, Myroslava Vatashchuk, Dmytro Gospodaryov
Vasyl Stefanyk Precarpathian National University, lvano-Frankivsk,
Ukraine.
oleh.demianchuk@pnu.edu.ua

Obesity is a part of multicomplex disorder associated with excess fat in the
body. The development of obesity is accompanied by oxidative stress in specific
tissues that is characterized by a decrease in antioxidant defense and an increase
in oxidative modifications of biomolecules. Mitochondria are ones of the main
sources of reactive oxygen species (ROS) that cause oxidative stress. Obesity-
like state can be modeled by using high calorie food, rich in fats and fructose.
Alpha-ketoglutarate (AKG) is a tricarboxylic acid cycle intermediate, which can
activate protective systems of cells, diminishing oxidative stress and forcing
utilization of lipid stores.

Within 8 weeks, mice were fed with a standard diet, a high-fat high-
fructose diet (HFFD), standard diet supplemented with 1% alpha-ketoglutarate
in drinking water (AKG), and combined HFFD with AKG.

The level of lipid peroxides was 1.8-fold higher in the liver of mice fed
with HFFD compared with the control group. AKG did not affect the level of
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peroxides in the liver and did not alleviate the effect of HFFD. The activity of
glutathione peroxidase (GPx) and glutathione S-transferase (GST), in the liver
was 33% and 57% higher in mice fed with HFFD than in animals from the
control group, respectively. The mRNA level of GSTM3 gene, which encodes
one of the glutathione S-transferase isoenzymes has not been changed by any of
the diets studied. The activities of the mitochondrial respiratory chain complex |
was higher in the liver of mice fed with HFFD and AKG-supplemented diet by
69% and 43%, respectively. Neither HFFD, nor AKG-supplemented diet
changed the activity of other respiratory chain complexes.

Thus, HFFD leads to oxidative stress in mouse liver that is seen by
increased levels of LOOH, and increased activities of antioxidant enzymes.
AKG does not alleviate this stress. Both HFFD and AKG-supplemented diet
enhance the mitochondrial function in mice liver by increasing activity of
complex | of the respiratory chain.

The work was supported by the National Research Foundation of Ukraine
(registration number 2020.02/0118)

MICROFLUIDIC DEVICES FOR TUMOR METASTASIS
INVESTIGATIONS
Olena Bondarenko, Hanna Maslak, Olga Netronina, Olga Abraimova,
Victoria Poltavets
Dnipro State Medical University, Dnipro, Ukraine
gannamaslak@gmail.com

Background and aim: to investigate the effectiveness of studying tumor
metastasis using microfluidic devices.

Methods: analytical.

Results: investigated the effectiveness of tumor metastasis research using
microfluidic devices and found out their importance in the field of tumor
metastasis.

Microfluidics is now a matured field of science that deals with the flows
of fluids at microscopic scales. Microfluidic devices are used in research
centers, clinics and hospitals being powerful tools for monitoring, diagnostics
and drug delivery. They were integrated in the organ-on-a-chip technology and
revolutionized the fields of drug screening and toxicology studies.

The concept itself is associated with the control and manipulation of
liquids at a small scale, as small as microliters. The advantages of microfluidics
are vast: small sample volume, scalability, predictable fluid dynamics, high
resolution and sensitivity, low cost, short analysis time and a large application
pool.

Proper use of cancer-on-a-chip model has allowed to figure out the role of
various chemical and physical aspects that directly influence the metastatic
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steps. However, there are many limiting factors in cancer-on-a-chip models that
require further attention. Microfluidic platforms enable study of the metastatic
process with unprecedented detail as it offers an opportunity to mimic multiple
physiological conditions in a set up through the flexibility of design variations.

Conclusion: These studies show that microfluidic platforms are helpful to
mimic and understand the cancer metastasis process and the mutual interactions
between tumor cells and immune cells.

ISCHEMIA MODIFIED ALBUMIN AND ITS CLINICAL
APPLICATION

Alla Shevtsoval, luliia Gordiienko?, Viktoriia Tkachenko?, Galyna
Ushakovat
10les Honchar Dnipro National University, Ukraine
2Dnipro State Agrarian and Economic University, Ukraine
3Dnipro State Medical University, Ukraine
allashevtsova49@gmail.com

Introduction. Albumin is one of the most abundant proteins in the
vertebrate, with about 40% circulating in the bloodstream. It is also a significant
component of some extracellular fluids of humans such as lymph, interstitial,
and cerebrospinal fluids. This multifunctional protein is very sensitive to intra-
and exogenous factors leading to post-translational modifications of the protein,
changing its properties with follow metabolic violations and diseases
development. Currently, ischemia modified albumin (IMA) is of increasing
interest among clinicians because the possibilities of its use in diagnostic of
different pathological conditions. However, the perspectives of its clinical
applications are associated with many questions.

Aim. To analyze the modern research on the clinical and diagnostic value
of IMA in different human and animal pathologies and to evaluate the
possibilities of its clinical application in monitoring acute coronary syndromes
and drug therapeutic efficacy.

Materials and methods. The date base of Medline, PubMed, Embase,
Research Gate, Web of Science, Scopus, and Google Scholar were analyzed
using keywords: ischemia, albumin modifications, oxidative stress, disease,
pregnancy, neurological defects, and acute coronary syndrome. For the study,
serum samples (n=76) of patients with non-ST elevation myocardial infarction
(NSTEMI) were obtained from the cardiology department of the emergency
hospital. Each included person provided informed consent prior to the start of
the study. A cardiologist examined all study participants and recorded their
medical histories. The control group included 20 healthy persons with no history
of coronary artery disease.
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A model of collagenase-induced intracranial hemorrhage in rats with
experimental T2DM (T2DM+ICH) was used in the study also. The impact of
metformin (Met), edaravone (Eda) and vitamin D3 on IMA level was
investigated in this model. The scheme of this experiment and doses of above-
mentioned drugs were developed at the Department of Pharmacology of the
Dnipro Medical University. Serum IMA was measured by albumin cobalt-
binding test of Bar-Or. The results were expressed in arbitrary units (AU)/mg of
protein or AU/mg of albumin (IMAR = IMA/albumin ratio).

Results. The review of research data from 2002 to 2022 years testifies to
the high sensitivity of IMA as a marker of oxidative stress and associated
pathology. Most of the works are devoted to the clinical and diagnostic
significance of IMA in cardiovascular and neurological pathology, although
more than 14 works with meta-analysis has demonstrated its efficacy in
prognosis of diabetes mellitus complications, monitoring of hypo- and
hyperthyroidism, pregnancy, and cancer. Despite this marker’s low specificity,
the evaluation of its content may provide valuable information regarding the
duration of diseases and possible complications, and it can be used in the
differential diagnosis of certain pathological conditions. IMA’s advantage as a
biomarker over other markers is its ability to detect ischemic conditions at
earlier stages. The simplicity and availability of the techniques for its
determination provide an opportunity to stratify patients and determine risk
groups for adverse events after a stroke, heart attack, traumatic brain injuries,
and spinal injuries and assess the state of patients with neurological disorders,
diabetes, pregnancy complications, and other ischemia-associated diseases.

Our study of IMA in the blood serum of the patients with NSTEMI in
dynamics of the disease (1st, 6th day, after 6 months, and after a year) showed a
low sensitivity of this marker. Thus, the level of IMA was increased on the 1st
day in 40% of patients only, on the 6th day — in 50%, and after 6 months its
level decreased below the norm in 67% of patients. A comparison of this
indicator with the other markers had shown that IMA alone measure has a
limited value in monitoring of NSTEMI patients in hospital period. Moreover,
this test should conduct no later than 3-4 hours after appearance of chest pain to
evaluate the change of IMA level.

Noteworthy results were obtained in our model experiments. The study of
IMA in rats with experimental T2DM demonstrated its increase by 1.3 times
compared to those in intact rats. It was unexpectedly, this marker decreased in
rats with T2DM+ICH to the level under that one in intact rats. The decrease in
IMA and IMAR in rats with T2DM+ICH can be explained by changes in the
activity of LDH and endogenous lactate level in these animals. Met
administration was accompanied by an increase in IMA and IMAR levels to
their means in T2DM rats, while the use of D3 led to return of both indices to
the normal means, and Eda decreased these indices under their level in T2DM
rats with ICH.
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Conclusion. 1) IMA alone has a limited value to the monitoring of heart
diseases including NSTEMI. However, measuring IMA alongside other standard
markers for myocardial damage and electrocardiography could provide an
effective tool for early diagnosis and timely cardiac care and help predict long-
term heart failure. 2) Control of serum IMA may be useful for choosing of
optimal drugs and evaluation of their therapeutic effect.

CLINICAL APPLICATIONS OF 18F-FDG AND 18F-PSMA PET-CT
Natalia Lutay
Lund University, Sweden
nataliya.lutay@gmail.com

PRECISE MODULATION OF TRANSCRIPTIiON FACTOR LEVELS
REVEALS DRIVERS OF DOSAGE SENSITIVITY
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Transcriptional regulation displays extensive robustness, but human
genetics indicate sensitivity to transcription factor (TF) dosage. Reconciling
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such observations requires quantitative studies of TF dosage effects at trait-
relevant ranges, which are lacking to date. TFs play central roles in both normal-
range and disease-associated variation in facial morphology; we therefore
developed an approach to precisely modulate TF levels in human facial
progenitors and applied it to SOX9, a TF associated with craniofacial variation
and disease (Pierre Robin Sequence, PRS). We found that most SOX9-
dependent regulatory elements (REs) are buffered against small decreases in
SOX9 dosage, but REs directly and primarily regulated by SOX9 show
heightened sensitivity to SOX9 dosage; these RE responses predict gene
expression responses. Sensitive REs and genes underlie the vulnerability of
chondrogenesis and PRS-like craniofacial shape variation to SOX9 dosage
perturbation. We propose that such REs and genes drive the sensitivity of
specific phenotypes to TF dosage, while buffering of other genes leads to robust,
nonlinear dosage-to-phenotype relationships.

ACQUIRED DISORDERS OF PROTEIN STRUCTURES AND THEIR
FUNCTIONAL CONSEQUENCES
Serhij Verevka
0.S. Kolomiychenko Institute of Otolaryngology, Ukrainian NAMS, Kyiv,
Ukraine
verevka.biochem@gmail.com

The regulation of innumerous physiological processes is mediated by the
acquisition, preservation and functionally determined changes in the structure of
proteins that are involved in these processes. Infunctional changes in the protein
structure lead to hard consequences. There is a long list of diseases that are
caused by genetic abnormalities with the formation of incorrect proteins.
Meanwhile, the last decades are marked by the rapid growth of interest in
acquired damage to the structure of correct proteins. Based on the results of own
research and their correlation with wide literature data the mechanisms and
functional consequences of such kind of violations are considered.

The formation of the native structure of proteins is a complex multistage
process that ensures the acquisition of a certain physiological activity. Usually, a
violation of the protein structure leads to its rapid removal from the circulation
by the appropriate clearance systems. When the latter are insufficiently
effective, there is an accumulation of abnormal metabolites that can effectively
affect metabolism. The accumulation of proteins and peptides with a
destabilized structure creates prerequisites for their aggregation, which is a
parametabolic process capable of self-extension. This process is not chaotic but
IS subject to certain laws and is aimed at minimizing of free energy. With regard
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of the latter circumstance a definite favorite is the formation of B-structured
fibrils, which occupy almost the lowest energy level among protein
conformational states. Such fibrils are characterized by insolubility, resistance to
proteolysis, immunogenicity and the ability to autochthonous growth due to
sorption and conformational rearrangement of soluble proteins. The bright
example of these processes is the formation of amyloid deposits, but we can
confidently speak of a much wider spread of uncontrolled protein aggregation
due to metabolic disorders. Thus, a common consequence of endogenous
Intoxication is the formation of fibrous tissue. It accompanies various
pathological processes. Despite many years of research, the process of fibrosis
development remains insufficiently studied and contains a large number of
“white spots”. Fibrosis is characterized by unpredictability, propensity to grow
and low level of the replacement by normal connective tissue. The structure of
fibrous tissue, its differences from normal and the reasons for the formation of
these differences deserve no less attention. We detected the presence of f-
structured protein aggregates as a part of fibrous tissues of different etiologies.
The presence of these deposits allows to explain the main features of fibrosis
process.

The molecular component of the consequences of systemic disruption of
the endothelium of blood vessels deserves no less attention. As well-knowr, the
blood coagulation system consists of a multi-link activation process that is
characterized by a high level of regulation of each of its stages. This ensures the
formation of a regular fibrin network, which at the appropriate stage is split by
plasmin into large soluble blocks. However, plasmin is able to migrate from one
cleavage site to another only if the fibrin substrate is regular. Systemic damage
of endothelium conditions a massive release of factors of the blood coagulation
system, which leads to the formation of fibrin with a disturbed regularity of the
structure. This makes plasmin insufficiently effective for the lysis of such fibrin.
Moreover, plasmin adsorbed on such a fibrin net retains its ability for proteolytic
activation of soluble proenzymes in the bloodstream. All these violate of the
functioning of hemostatic system and cause severe thrombotic complications.
They are characteristic consequences of viral damage to endothelial cells at
COVID-19 and of massive damage to blood vessels as a result of hydrodynamic
shock caused by an explosive wave.

As can be seen, the molecular basis of the complications of the considered
examples is the formation of protein structures that are resistant to the action of
the corresponding clearence systems of organism but affect significantly on its
functioning. Are there methodical approaches that are suitable for removing
these unwanted deposits? The traditional approach to the treatment of fibrotic
complications is the removal of fibrous formations within healthy tissue. As it
follows from our data, this approach does not always achieve the desired result,
since inconspicuous deposition of protein aggregates can lead to recurrent
formation of fibrous tissue. At the same time, it is worth paying attention to such
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a property of B-structured fibrils as their electrical conductivity. This makes
them vulnerable to the influence of microwave radiation, which at the proper
selection of parameters will not affect the surrounding tissues, but will lead to
violation of fibrils structure. The use of so-called plasmin-free fibrinolytics
seems no less promising. lIrregular fibrin clot is characterized by resistance to
the action of plasmin. Therefore, any fibrinolytics whose action is mediated by
plasmin are not effective in this case. However, during the last decade, rhe droup
of plasmin-free fibrinolytics have become more and more widely used. These
are proteolytic enzymes mainly of bacterial origin which were created for
economic reasons. They are not immunogenic and do not show a hydrolytic
action on globular blood proteins. However, they effectively split polymeric
fibrin, and violation of the regularity of the final structure is not an obstacle for
them.

The given data testify to the significant role of violations of the native
conformation of proteins in the development of severe complications. However,
the understanding of their molecular basis allows us to substantiate promising
approaches to their overcoming.

KAJIKC[4]APEHU — EGEKTOPHU ®YHKIIIOHAJIbHOI
AKTUBHOCTI MITOXOH/PIN I'TAJJEHBKOI'O M’SI3Y
Tanna Jlannaosuy?l, Liuis Mimenos?, Cepriii Yepenox®, FOpiii Jlannaosuy?
Iacturyt 6ioximii im. O.B. Iannagina HAH Ykpainn, Kuis, Vkpainal
KuiBcbkuil HatioHansHul yHiBepcuTeT iMeH1 Tapaca lllesuenka MOH
Vkpainu, Kuis, Vkpaina?

Incruryt opraniunoi ximii HAH Vkpainu, Kuis, Ykpaina®
E-mail: danylovychanna@ukr.net

CALIX[4JARENES - EFFECTORS OF THE FUNCTIONAL ACTIVITY OF
SMOOTH MUSCLE MITOCHONDRIA
Hanna Danylovych?, Illa Pimenov?, Sergiy Cherenok?, Yuriy Danylovych?
Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine, Kyiv, Ukraine?
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine?
Institute of Organic Chemistry, National Academy of Sciences of Ukraine, Kyiv, Ukraine®

Calix[4]arene C-1193 modulates Ca?*-transport, synthesis of reactive nitrogen and
oxygen species, and functioning of respiratory chain of uterine myocytes mitochondria. This
makes its use for the regulation of smooth muscle functioning and the basis for the possible
use of calix[4]arenes as tools in the study of biochemical processes associated with
mitochondria.

Obepynmysanuss ma Mmema. Y  OloXIMIYHMX 1  (Di310JIOTTYHHX
JOCIIKEHHSIX OCTaHHIX POKIB 3HAYHA yBara MPHUAUIAETHCS MaKPOITUKITYHUM
criojiykaMm vamonoaionoi OymoBu — kamikc[4]apenam. Cepen mepesar
KaJlikc[4 JapeHiB MOKHA 3a3HAYUTH X JITKMH CHUHTE3, a TAKOXK HU3BKY
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TOKCHYHICTh. [l THageHbKOro M’s3y MAaTKd TOKa3aHo, 10 BHOpaHi
Kanikc[4]apeHr 3 BHCOKOIO CIIOPIAHEHICTIO MOJIYJIOIOTH AKTHUBHICTH HHU3KH
KaT10H-TPAHCIIOPTYBAJIbHUX cucTeM. lle mpuBeprae yBary 1mojo ix Ba)KJIMBOCTI
AK TIOTGHIIMHMX peryisaTopiB romeoctasy Ca?* B MiTOXOHApifSX Ta
(GyHKIIOHATBHOI aKTUBHOCTI IuX opranen. Hapasi cunTe3oBana cnoiyka C-
1193, sska MICTUTh Y CBOEMY CKJIaJl YOTHPU aTOMU CIPKH, IO 3yMOBJIOE ii
HYKJEO0(MUIbHI BIACTUBOCTI 1 BHUCOKY pPEaKIiiHY 3/IaTHICTh, a TaK0X pPOOUTH
NEPCIEKTUBHOIO VISl MOJAIBIIOI0 BUKOPUCTAHHS K €()EKTUBHOTO MOIYJIATOpA
byHKITIOHYBaHHS MITOXOHIPIH. Jlst BCTAHOBJICHHS O10XIMIYHUX
3akoHOMipHOCTEH BrMBY C-1193 Ha (QyHKIIOHANBHY aKTHBHICTh MITOXOHIPIN
MeTOI0 poGoT Oyino mocmigauty ii BImB Ha Tpancmopt Ca?*, edeKTUBHIiCTH
OKHCJICHHS aJICHIHOBUX HYKJICOTHU[IIB, TeHepallli akTUBHUX (OPM a30Ty 1 KUCHIO
TOIIIO.

Memoou. B po0OoTi Oys10 BUKOPUCTAaHO METOAM IpenapaTuBHOI 010XiMii,
ceKTpoIyopuMeETpii 13 BUKOPUCTaHHIM criekTpodryopumeTpa Quanta Master
40 PTI (Kamama) i mporpamuuM 3a0e3neueHHsM FelixGX 4.1.0.3096 Ta
nporokosoro nuromerpa COULTER EPICS XL™ (Beckman Coulter, CIIIA),
s = 488 HM, Ayy = 515 HM, (HOTOHHOI KOpENALIHHOI crieKTpockomii (Tpuian
ZetaSizer-3, Malvern Instruments, Benuka bpuranis, 3 xopemnsropom Multi8
computing correlator type 7032 ce, sikuii 0OJAINTOBAHMK TIe€ii-HEOHOBUM
nazepom JI'H-111 3 npopxkwmuO0O XBUiai 633 HM 1 moTyxkHicTIO 25 MBT).
JlocnipKeHHsT TPOBOAMJIM Ha OUIMX HENIHIMHUX camMKax MrypiB. Dpakxiiito
MITOXOHJPIi MIOMETPis BUIUTSUTH METO0M I epeHIIHOTO
LHEHTPU(YTyBaHHS.

Pesynomamu. Y BHYTpIIIHIA MITOXOHAPIMHIA MeMOpaHi JoKadi30BaHi
cuctemH, ski miarpumyrors Ca’*-romMeocras B opraHesnax, 30KpemMa CTPYKTYPH,
mo 3a0e3ledyloTh eHeprosanexHy akymynsmiro Ca?t go wmarpukcy. 3
BukopuctanasMm  Ca®*-uyrnmeoro  3omma  Fluo-4 AM  mamm  Gyno
MPOJCMOHCTPOBAHO 3ajiekHe Big 4vacy Ta koHueHtpamii (0,01 — 10 mxM)
npurHideHns akymynsmii Ca®* mitoxonapismu 3a aii cnomyku C-1193. 3minn
IHTEHCUBHOCTI JIMXaHHS MITOXOHAPIA BIAA3EPKATIOIOTECA Y PEIOKC-CTaH1
aZICHIHOBUX HYyKieoTuaiB. Hamu BcranoBimeno, mo kamikc[4]apen C-1193
KoHLeHTpauiiHo-3anexxHo (0,01 - 10 MxkM) ranemyBaB okucineHHs NADH B
130JIbOBaHUX MITOXOHJPIAX Ta MaB 1HTiO0ITOpHUN edekT Ha okucieHHs FADH,.
EdexTuBHicTh  (QYHKIIIOHYBAaHHS  €JIEKTPOHHO-TPAHCIOPTHOIO  JIAHLIOTa
KOpETIoE 3 piBHEM MNPOYKLii aKTUBHMX (GOPM KHUCHIO B MIiTOXOHIpisX. IxX
nocujieHa reHepallis MPU3BOIUTH O PO3BUTKY OKHUCHOTO CTpPECy, HACIHiJIKOM
AKOTO € MITOXOHApiiHA aucdyHkuis. BcTaHoBieHO, MO AOCTIIKYyBaHHIM
kajiikc[4]apen 3anexxno Bim konuentparii (0,01 — 100 mxM) mnpurHidyBas
YTBOPEHHsI akTUBHUX ¢GopMm kucHio B MiToxoHapisx (DCF-dayopecrieniiio).
Boanodac, 3rigHO pe3ynbTariB (DOTOHHOI KOPENAIIHHOT CIEKTPOCKOIi, B
koHueHTpalisax 1 ta 10 MM C-1193 He 3MiHIOBAB XapaKTEPUCTUYHUX PO3MIPIB
(T1IpOIMHAMIYHOTO JIIaMETPy) MITOXOHAPINA, OTKE HE BUKIUKAB IXHHOTO
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HaOyxaHHs. BuOpanmii kamikc[4]apeH ayxe e(pEeKTUBHO KOHILEHTpPALIHHO-
3anexxHo (0,001 — 100 mxM) 1HTiOyBaB CHHTE3 OKCHIY a30Ty MITOXOHIPISIMH.
Po3paxoBana B koopauHaTax Xijijla KOHCTaHTa 1HTIOyBaHHS IS IIbOTO e(PeKTy
craHoButh 55 + 1,7 M (N=7), mo poOUTH HOCTIIKYBaHy CIOJIYKY
BUCOKoaiHHUM OsiokaTopoM eHjoreHHoi reHepaiii NO B MITOXOHJIpISX.
BuiienaBeneni pe3ylbTaTd J103BOJSIIOTH NPUITYCTUTH, 1o crnojyka C-1193
31aTHA SIK IpMTHidyBaTH HakonudeHHs Ca?’ B MITOXOHIPIAX INIaJeHEKOro M S3a
MAaTKH, TaK 1 CHHTE3 aKTUBHUX (OPM a30Ty 1 KUCHIO B IIUX CTPYKTYypax.

Bucrnosxu. ocmimkyBanuii kamikc[4]apen C-1193 mnumsixom 3MmiHH
aKTMBHOCTI cucTeM TpaHcmopty Ca®* Ta e(eKTMBHOTO NPHUTHIYEHHS CHHTE3Y
NO, mae BHUpakeHHMII MOAYIIOIOYHMIA BIUTUB Ha (PYHKIIOHYBaHHS KOMILIEKCIB
IUXaJbHOTO  JAHIIOTa 1  OloeHEepreTMKy  MITOXOHApid. ['ambMyBaHHS
JOCIIKYBaHUM  KaJllKC[4]apeHOM yTBOPEHHSI AaKTUBHUX (OPM KHUCHIO B
MITOXOHJpPISIX Ta BIACYTHICTh I1XHBOTO HaOyXaHHS BKa3zye Ha Te, IO
JOCIIJKYBaHl TMPOIECH HE TMPU3BOJATH JO PO3BUTKY MITOXOHAPIMHOT
mucpyukmii. i pe3yabTath € OCHOBOIO  MOMKJIMBOTO  3aCTOCYBaHHS
KaJlikc[4]apeHiB sIK 1HCTPYMEHTIB B JIOCHI/DKEHHSX OlOXIMIYHUX TMPOIIECIB, SKi
acolliiioBaHi 3 MITOXOHJPISIMH Ta CIPSAMOBAHOI Peryssiii (QyHKIIOHYBaHHS
IJ1aJ€HBKOr0 M’SI3y.

BIOJIOI'TYHO AKTUBHI PEHOBUHU KO3JISTHUKA
JIKAPCBKOI'O TA IKOHA MOJAYJIIOIOTh ®YHKIIOHAJIbHUM
CTAH JIEUKOIIUTIB 3A YMOB EKCIIEPUMEHTAJIBHOI'O
OYKPOBOI'O AIABETY
I'asmna I'auxoBa, Mapisa Harasescbka, Harasia Cubipua
JIpBIBCHKMIA HallIOHATBHUH YHIBepcUTeT iMeH1 [Bana ®dpanka, JIbBiB,

Ykpaina
E-mail: halyna.hachkova@Inu.edu.ua

BIOLOGICALLY ACTIVE SUBSTANCES OF GALEGA OFFICINALIS L. AND
YACON MODULATE THE FUNCTIONAL STATE OF LEUCOCYTES UNDER
EXPERIMENTAL DIABETES MELLITUS
Halyna Hachkova, Maria Nagalievska, Natalia Sybirna

Ivan Franko National University of Lviv, Lviv, Ukraine

The corrective effect of biologically active substances isolated from the Galega
officinalis and yacon on the metabolic and phagocytic activity and migration of leukocytes
was established, which indicates their important immunoregulatory role in the ensuring
mechanisms of phagocytic mechanism of antigens elimination by leukocytes of peripheral
blood under experimental diabetes mellitus conditions.

Obrpynmysanns ma mema. IlykpoBuit miaber (IIJJ) 1 Ttuny e
ayTOIMyHHUM 3aXBOPIOBAHHSIM, L0 CYNPOBOKYETHCS NECTPYKIIEIO B-KIITUH
ocTpiBIiB JlaHrepranca miaUUIYHKOBOI 3aJI03M Ta PO3BUTKOM aOCOJIFOTHOT
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1HCYJIIHOBOi HEOCTaTHOCTI. 3MiHM MeTabomizmy mnpu [IJ[ 3yMOBIIOIOTH
MOPYIIEHHS XeMOTakcucy, (aromurapHoi 1 OakTepuIMIHOI  3AATHOCTI
IMYHOKOMIIETEHTHUX KJIITHH, 0 COPHSIE MIIBUINCHINA CXUIBHOCTI 10 1H(]EKIIii
xBopux Ha I[/] Ta migBuIlye pU3MK BUHUKHEHHS J1a0€TUYHUX YCKJIaJIHEHb.
Peopranizaiiis  aKTHHOBOTO  ITUTOCKENIETY  JICHKOLIMTIB Yy  pe3yibTaTi
noJliMepu3aIlii-AenoMepHu3allii akTUHY BIJITPae KIHOUOBY POJIb y 3a0e3MeUeHH1
JIOKOMOTOPHUX (PYHKIIIHM ITUX KIITHH.

Crorogni BijoMO 0arato JIKapChbKUX POCIHH, SIKI 3aCTOCOBYIOTh Y
HETPaIuIIHIN MeAUIMHI 6araThoX KpaiH cBiTy i jgikyBaHHs LI/ o6ox Tumis,
mpoTe mepemik o]iuHATPHIX aHTHA1a0eTUYHUX 3ac00iB Ha iXHIM OCHOBI €
HefocTaTHIM. Hamry yBary mOpuBEepHYIM  POCIAMHH, SIKI — BHSIBISIOTH
aHTHIIa0eTHUHY Jif0 — Ko3JATHUK Jiikapcekuid (Galega officinalis L). ta skon
(Smallanthus sonchifolius (Poepp. &Endl.) H. Robinson).

Metorw poOOTH € TOCHIIKEHHS MOJYJIIOI0YOro BIUIMBY O€3aIKalloiHOT
dpakuii excrpakty KkoznsaTHHKa Jikapcbkoro (B®EKIJI) Tta excrpakTiB 1
CyClieH31i sIKOHa Ha (arolUTapHy Ta METa0OIYHY AaKTHUBHICTh, a TaKOX
nepeaAMirpaiiiiny 3/aTHICTh JICWKOIIMTIB 32 YMOB EKCIIEPUMEHTAILHOTO
nykpoBoro mgiadery (EL|Jl), mo crpusarume po3poOIli HOBUX IIJIXOMIB Y
CTBOpPEHHI MpemnapaTiB 3 aHTU1a0ETUYHOIO JIIEI0.

Memoou. JleikouuTH BUAULUIM 3 TENapUHI30BAHOI KPOBl y TpaJi€HTI
IYCTHHU (p1KOJI-TpioMOpacT. BMICT mOIIMEpU30BAHOIO aKTUHY BU3HAYAIN METOJIOM
MIPOTOKOBOI [IUTOMETPIi 3 BUKOpUCTaHHAM (anoiguny miveHoro TPITLI. Jlizatu
JEUKOUUTIB PO3AULIM Ha (Ppakuli, M0 MICTATh JOBI1 AKTUHOBI (PLIAMEHTH
LUTOCKEETY, KOpPOTKI (PUIaMEHTH Ta MOHOMEpH, MPOBOJIWIM BECTEPH-OJOT
aHaji3. |[HTEHCUBHICTh KMCHEBOI'O METa0O0JII3My TPaHYJOIMTIB OI[IHIOBAIM 32
JIOTIOMOTOI0 TECTY BIJHOBJICHHS KJITHHAMU HIiTpocuHbOro Terpazoiniro (HCT-
TECTy JBOX BapiaHTaX — CIHOHTAHHUA 1 CTUMYJIBOBaHUN) Ta METOIOM
IIATOXIMIYHOT JIETEKIlli MI€eIOMepOKHIa3Hoi aKTUBHOCTI. KHceHb-He3anexHy
OaKkTepUIIMJHY aKTUBHICTh OIIIHIOBAJM 3a JIOIIOMOTIOK  ITUTOXIMIYHOIO
BUSIBJICHHSI JII30COMaIbHUX KaTIOHHUX O1JIKIB.

Pesynomamu.  PozButox  EI|JI  cympoBOIKY€TbCSI — MPUTHIYEHHSIM
(YHKIIOHATBHOI AKTUBHOCTI HEUTpO(DUIIB, MPO MO CBIJYUTH 3HUKEHHS
MOTJIMHAJIBHOI 3[JATHOCTI Ta OKUCHOTO METa0O0Mi3My LUX KIITUH. Y pe3yjbTaTi
CTBOPIOIOTHCSI YMOBH ISl HE3aBEPIIICHOTO (aroruTo3y Ta PO3BUTKY XPOHIYHHX
1H(peKIiiHO-3anadIbHUX MpoLeciB, sKi cynpoBomxkytoTh [IJ[. 3acrocyBanHs
exctpakTiB (70 Ta 500 Mr/kr) Ta cycneHsiii KopeHeBuX Oyib0O SKOHA IMiABUIILYE
e(eKTUBHICTh Hecnenu(dIuHUX MeEeXaHI3MIB 3aXUCTy opraHizmy. BcraHoBieHo
HOpMaJTI3yIounid eeKT eKCTpaKkTy Ta CyCHeH3li KOpeHeBHX Oynb0 SKOHa Ha
¢daronutapny 1 MeTa0oiuHy akTUBHICTH HelTpodiniB. BBemenns BPDPEKII
(0,6 r/kr) 3yMOBIIOBajIO MOMYJIOIOYMI BIUIMB Ha META0OJIYHY aKTHUBHICTbH
HerTpoduTiB mepudepuaHoi KpoBi IIypiB, HOpMaTizytouu aktuBHiCTE MIITO.

BcranoBrneHo MmiABUINEHHS PIBHS — TMOJIMEPH30BAHOTO AaKTUHY B
nerikoruTax nepudepuyHoi kposi 3a ELJ], 1m0 cBITYUTh Npo MpeaKTHBOBAHUMA
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CTaH 1 3MIHY CTPYKTYpHO-(QYHKI[IOHaJbHUX BJIACTUBOCTEH IUX KIITUH 32
nocaimkyBaHoi maronorii. [Ipu BBenenni bOEKII tBapunam 3 ELJ] nmoka3zano,
mo Ha (OHI 3HWKEHHS BMICTY IOJIMEPU30BAHOTO AaKTHUHY Y JIEHKOIUTAX
B1IOYBa€ThCS BHUpa)KEHA JICTIOJIMEpH3allil KOPOTKUX aKTHUHOBHX (hIJIaMEHTIB,
AKa CYNPOBOKYETHCS, K YTBOPEHHSIM MOHOMEpIB aKTHHY Tak 1 Horo
MOJTIMEPHU3AIIIEIO 3 YTBOPEHHSIM (pakilii (iIaMEHTIB LIUTOCKETIETY.

Bucnosxu. 3actocyBanHs B®EKJI Ta exkcTpakTiB 1 CycneH3ild sKOHa
3a0e3reuye aKTUBAII0 KHUCEHB3ICKHUX (EPMEHTHUX CHCTeM (HaroIuTiB 1
aZICKBaTHY BIAMOBI b HEUTPO(DIIIB HA 3aMAIBHHN TIPOIIEC, a TAKOXK T ABUIIICHUIMA
3aXUCT 3a JOMOMOror (harouuTo3y uyKopimHoro Matepiamy. Kopuryrouwnii
edhexkt BDEKJI nHa QyHKIIOHATBHMIA CTaH JEHKOIMTIB MOXE peali3yBaTHCS
yepe3 BIUIMB Ha MPOLECH peopraHizallii eJIeMEeHTIB aKTUHOBOTO IIUTOCKENETY.
Bcranosneni Oionoriyni epexktn BOEKJI Ta ekcTpakTiB 1 cycneH3iil sIKOHa
MOKHA TMOSICHUTU HAABHICTIO Y IXHbOMY CKJIaJil O10JIOTTYHO aKTHUBHHUX CIOJIYK,
0 37aTHI MOJYNIOBaTH (YHKIIOHAJTBHUM CTaH KIITHH IMYHHOI CHCTEMHU
Opraizmy.

BIIJIUB TPUBUMIPHOI OPTAHI3AIIIL HA METABOJIIYHUM
CTAH I EOEKTUBHICTbD 3BEPII'AHHSI ME3EHXIMAJIBHUX
CTPOMAJIBHUX KJIITHUH 3A TIINIOTEPMIYHUX YMOB
Haransa Tpydanosa®?, Onexcanapa I'yoensi’, Ceitiana Masyp!,
IOpiii Kor?, Karepuna Kor?, Pyciana O6epemok?, Ouexcanap
Ierpenxo’?

! IncturyT nmpo6aem kpioGiosorii i kpiomeauuuan HAH Ykpainn, Xapkis,
VYkpaina
2 XapkiBChbKHI HalioHanbHUM yHiBepcuTeT iM. B.H. Kapasina, Xapkis,
VYkpaina
n.a.trufan@gmail.com

EFFECT OF THREE-DIMENSION ORGANISATION ON METABOLIC
STATE AND EFFICACY OF MESENCHYMAL STROMAL CELLS
PRESERVATION UNDER HYPOTHERMIC CONDITIONS
Natalia Trufanova'?, Olexandra Hubenia!, Svitlana Mazur?, Yurii Kot?, Kateryna
Kot?, Ruslana Oberemok?, Alexander Petrenko!?

YInstitute for Problems of Cryobiology and Cryomedicine, NAS of Ukraine, Kharkiv,
Ukraine, 2V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

Efficient preservation technologies are required for mesenchymal stromal/stem
cells (MSCs) use in medicine and laboratory practice. Cell preservation at hypothermia
may be safer and more beneficial for short-term storage. Herein we have shown that
MSCs encapsulation into alginate resulted in cell cycle arrest, decreased metabolic
activity and ROS production, enhanced the resistance to oxidative stress, maintained
viability during hypothermc storage.
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EdextuBHi TexHonorii 30epiraHHs € HEOOXITHOK YMOBOIO

BIIPOBA/DKEHHS  ME3CHXIMAJIbHUX  CTPOMAJIbHHUX/CTOBOYPOBUX  KIIITHH
(MCK) B meamuny Tta nabopatopHy mpaktuky. 30epiranas MCK 3a
TIMOTEPMIYHUX YMOB MOXKE OYyTH OiIbII O€3MeYHUM 1 CIPOCTUTH
TPAHCIIOPTYBaHHS MK JOCHITHUIIBKUMH Ta KJIIHIYHUMU IeHTpaMu. B Toit
K€ Yac He ICHye po3po0JICHOI TEXHOJIOTIi, HE BH3HAYEHI TEPMIHU
30epirannss MCK 3a rinoTepMidyHUX YMOB B 3aJIEKHOCTI BiJl TPUBHMIPHOI
opraHizailii KJIITHH, SIKa € PI3HOI IpH TepeOyBaHHI KIITUH Yy BUIVISAI
CycIeH3ii, MOHoIapi, B ckiaji anerinataux Mikpochep (AMC). 3axucHuit
edeKT albriHATHOTO TIAPOTeN0 MOKa3aHUi /i 30epiraHHs Pi3HUX THUIIIB
KJIITHH, aJle HOro MOXKJIMBI MEXaHI3MHU HE 3COBaHI.
Metoo poboTH OyJ0 BH3HAUEHHS MapaMETPiB IKUTTE3JATHOCTI Ta
MetabosiyHoro crany MCK y MoHomIapi, cycreHsii Ta iHKarcyJabOBaHUX B
anbriHaTHI MIKpocepu B XOJl KYJIbTUBYBAaHHS Ta 30€piraHHs Mpu
TEMIEpPaTypl HABKOJIUIIHBOTO CEPEOBHILIA.

Memoou: ExciepumenTu nipoBoawii Ha MCK mronunam, BUAIICHUX 3
OlonTariB MIKIPU BiJ TOPOCIUX JOHOPIB Micis iX 1HGOPMOBAHOI 3roau 3
JOTPUMAHHSM MpaBui 010MeauYHOI eTUKH Ta BUMOr KomiTeTy 3 6ioeTuku
ITTKiK HAH VYxkpainu. Knitunu xkynetuByBanu mipu 37°C, 5% CO2 1 95%
BOJIOT'OCTI B CepeloBHIII, 110 ckiamanocs 3 a-Minimal Essential Medium,
nornoBHeHoi 10% d¢etanpHOi 6uuayoi cupoBaTku, 50 MKI/MIT NEHIIUIIIHY,
50 wmxkr/mn crpentominuHy Ta 0,2 MM/n- rmoraminy. [HKancynsiiro
MPOBOJMIN LUISIXOM eniekTpoposnwieHHs. MCK y Burisiai MoHoapy,
cycien3li ta B AMC 30epiranmu B TrepMETHYHMX KOHTEHHepax 3a
temnepatypu 22 °C B cepemoBUIl KyIbTUBYBaHHS. JKUTTE3MaTHICTh
(monmBiiiHe ¢apOyBanHs (ayopecueiny mianerarom (FDA) / 6pomimom
erunito (EB)), meraboniuny aktupnicts (Alamar Blue-tect) omintoBanu Ha
0, 3,7, 10 1 14 noby 306epiranus. [loTeHmian MITOXOHAPIAIBHOT MeMOpaHH
OIIHIOBAJIM 3a Jomnomoroto (iyopectientHoro 6apsuuka JC-1. Knitunnuit
[IUKJI aHali3yBaiid 3a Jgomomoror Habopy Premo™ FUCCI. Pisenb
aktuBHUX (opm kucHio (ADK) ormintoBanu 3a gonomororw Habopy Abcam
Cellular ROS Kit, okucmoBalbHUI CTPEC MOJICITIOBAIM JI0AaBaHHIM
MIEPEKUCY BOJIHIO B PI3HUX KOHIIEHTPAIIISX.

Pesynomamu: Bxmouennss MCK B AMC 3Ha4yHOIO MipOIO
HOIATPUMYBAJIO JKUTTE3AATHICTh 1 MeTabomiuHy aktuBHicTh MCK mig yac
30epiranHs, TOMI SIK Il MOKAa3HUKH DPI3KO 3HIKYBAJIUCS 3a 30epiraHHs y
MoHomapi 1 B cycnensii. [licist 7 mi6 36epiranns, ekctparoBani 3 AMC
KJIITUHA OYJIM 3[aTHI O TPUKPITUICHHS, PO3IUIACTYBaHHS 1 TIposidepartii B
KynbTypi. JlocmipkeHHs 3aXMCHOTO e(eKTy IHKamcysslii B yMOBax
KyabTUBYBaHHA BusiBwio, mo MCK B AMC neMoOHCTpyrTh apect
KIITUHHOTO UKy y (a3l Gl yepe3 48 roauH micis 1HKANCYJALIT, HIDKIY
0azalibHy MeTa0oIIuHy AKTUBHICTb, 3HMKEHUN IMOTEHIIAJT
MITOXOH/piaJIbHOI MEMOpaHU. |HKaNCyIbOBaHI KJIITUHU TaKOX Majlu
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HIK4ni 6a3anbHuil piBeHb ADK 1 Bumly CTIHKICTD 10 Aii MepeKucy BOIHIO
MOPIBHSIHO 3 MOHOIIAPOM.

Bucnosxu: Iukancynamis MCK B anerinatii  Mikpochepu
NPU3BOJUTH JIO 3BOPOTHOI 3YNMUHKHA KIITHHHOTO IUKIY, 3HIKEHHS
MeTa0O0IIYHOT aKTUBHOCTI, MEMOpPAHHOTO TMOTEHINATy MITOXOHIPIH, Ta
BUpoOHUIITBa ADK, MiIBUIIICHHS CTIMKOCTI JO OKHCIIOBAJILHOTO CTPECY B
MCK moguHu. 3MiHM METaOOJIIYHOTO CTaHy IHKAICyJbOBAHUX KIIITUH
CIIPHUSIIN OUTBIN TPUBAIOMY €()EKTUBHOMY 30€pEKEHHIO KUTTE3IATHOCTI
(o 7 ni0) mpwm 36epiranHi MCK 3a rinorepmMidHUX YMOB.

KOPEKIISI ®ATOIIUTAPHOI AKTUBHOCTI JIEMKOIIUTIB
EKCTPAKTAMM IVIOJAIB AEPEHY CITPABKHBOI'O (CORNUS
MAS L.) 3A EKCIIEPUMEHTAJIBHOT'O JIABETY
Anna Mopo3, Mapisa Yab6an, Ipuna bpoasik, Harauis Cubipna
JIbBIBCHKMIA HalllOHATBHUM yHIBEpcUTET iMeH1 [Bana ®panka, JIbBiB, YKpaiHna
Anna.Moroz@Inu.edu.ua

CORRECTION OF PHAGOCYTIC ACTIVITY OF LEUCOCYTES BY EXTRACTS
OF CORNUS MAS L. FRUITS UNDER EXPERIMENTAL DIABETES MELLITUS
Anna Moroz, Maria Chaban, Iryna Brodyak, Natalia Sybirna
Ivan Franko National University of Lviv, Lviv, Ukraine

Persistent hyperglycemia in animals with diabetes leds to a significant decrease in the
phagocytic activity of leukocytes. Administration of Cornus mas L. extracts to rats with
diabetes contributed to a significant increase in the phagocytic index to values in the control
group of animals and increase in the uptake of yeast cells as objects of phagocytosis by
neutrophil granulocytes.

OyHKIIIOHAILHUN CTaH JIEHKOLMTIB, 30KpeMa (HaronuTiB, € OJHUM 3
BaXJIMBUX (PaKTOpiB HecHeU(pIyHOI pPEe3UCTEHTHOCTI opraHizmy. llopymeHHs
(YHKII0HATBHOI AKTHUBHOCTI (DAromuTiB € MPUYMHOIO CXUJIBHOCTI XBOPUX HA
niaber 10 1HQEKIIHHO-3anaJbHUX TPOIECIB 1 PO3BUTKY YCKIAaJHEHb. Jlis
MOTEePEKEHHST IIMX TMPOIECiB BKpail Ba)UJIMBUM € TIONIYK TIperapaTiB 3
iMyHOMOyMOBaTbHUMU  edektamu. Edextu mimomiB nepeHy CHpaBKHbOTO
(Cornus mas L.), sK TEpCHNEKTUBHOI POCIMHHA 3  Pi3HOMAaHITHUMHU
(dapMaKoJIOTIYHUMHU BJIACTUBOCTSAMH, € MaJl0 JOCIIIKEHUMHU 3a IIYKPOBOTO
niadety (IIJ1) 1 tumy, 30kpemMa iX BIUIMB Ha IMyHOKOMITETEHTHI KJIITUHU KPOBI.
Tomy meToro pob6otu Oysio JOCHIAUTH BIUIMB €KCTpakTiB mioaiB Cornus mas L.
Ha (haronUTapHy aKTUBHICTH JIEWKOIUTIB KPOBI IIYypPiB 32 €KCIIEPUMEHTAILHOTO
niabery.

Jiabet THAYKYBaJIH BHYTPIIIHBOOYEPEBUHHUM BBEJACHHSM
cTpenTo30ToluHy (55 mr Ha 1 kxr Macu Tina). TBapuHaMm nepopaibHO BBOJWIH
eKCTPAKT TUIOJIIB JEPEHY CIPaBXHLOTO BIPOAOBX 14 nHIB y 1031 20 Mr Ha 1 Kr
Macu Tina. TBapuHum Oynu MOAUIEHI Ha 5 TPym: mepiia — KOHTPOJb, Apyra —
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tBapunu 3 LIJI, Tpersi, yerBepra, m’sita — TBapuuu 3 I/, sikum BBOIWIU
EKCTPAaKTH YEepPBOHHX, XKOBTHX IIoAiB COrnus mas L. Ta JIoraHoBy KHCIOTY,
BUJIIJIEHY 3 KOBTUX IUIOJIB JIEPEHY CHPABXKHBOTO, BIAMOBIAHO. DarouutapHy
AKTUBHICTh JICHKOLIUTIB OI[IHIOBAJIM 3a MOKa3HMKaMH ()aroiuTapHOIO 1HACKCY
(BiICOTOK THIX JICHKOLIMTIB, sIKi IMOTJIMHYJIHM IPiKIKI Saccharomyces cerevisiae
aK 00’exT (QaromuTo3y) Ta (arouuTapHoro umciaa (cepeaHss KUIbKICTb
MIKPOOHHUX T1J1, SIK1 MOTJIMHYT1 OJTHUM aKTUBHUM JIEHKOITUTOM).

BcranoBneHo, 1mio criiika rimepriikemis MpU3BOJWIa J0 JOCTOBIPHOIO
3HIDKEHHS (aromurapHoi aKTUBHOCTI JeiikomuTtiB y TBapuH 3 LIJI. 3a
CTPENTO30TOIMH-1HIyKOBAaHOTO AiabeTy (parommtapHHUil iHIEKC 1 ¢aronuTapHe
yuciao 3HWKYIOThess B 1,3 Ta 1,4 pasza, BIANOBIAHO, TMOPIBHIHO 3
JOCIIKYBaHUMHU TOKa3HUKAMHM y KOHTPOJBHIA Tpymi TBapuH. 3a BBEICHHS
€KCTPaKTIB YEPBOHMUX IUIOMIB JEPEHY TBAapUHAMH 3 J1a0€TOM BHUSABJICHO
JIOCTOBIpHE 3pOCTaHHs (aronuTapHoro IHAEKCY Ta (aroluTapHOTO YHUCIa
MOPIBHSHO 3 AlabeTMYHUM KOHTpojeMm. OTpuMaHi pe3yJbTaTH BKa3ylOTh Ha
MJBUIIEHHS! 1HTEHCUBHOCTI (Paronuro3dy ¥ epeKTUBHUN MPOLEC 3aXOIICHHS
00’exty (aromuto3y. ExctpakT xoBTHX TwiofiB Cornus mas L. Ta jmoraHoBa
KHUCJIOTa 3yMOBJIIOBAJM HE3HAYHE MIJBUILCHHS IOCHI)KYBaHUX IMOKA3HUKIB.
OTxe, EKCTpPakT YEPBOHMX IUIOMIB JIEPEHY CIPABXKHBOTO MOXE OyTH
MEPCIEKTUBHUM 3acO00M KOpeKuii (YHKIIOHAJbHUX MOPYILIEHb JEHKOLUTIB,
0CcOo0IMBO (parouuTapHOi aKTUBHOCTI, 3a Aiadery 1 tumy.

BIIJIMB MOABIMHOI JEJIEIII TEHIB GCR1 TA HXT1 HA
CITIO’)KUBAHHSA I''TIOKO3U KIIITUHAMUAW METHJIOTPO®HUX
JOPTKKIB OGATAEA POLYMORPHA
Myapa O.}?, Cracux O. B.2, Cracuk O. I'.1?

! JIbBiBCHKMI HaniOHANBHKI yHiBEpcHTET iMeHi IBana Opanka
By ['pymeBcrkoro, 4, M. JIpBiB, 79005, Vkpaina
2 Incruryt Giosorii kriturn HAH Ykpainn
ByJI. JIparomanosa, 14/16, m. JIeBiB, 79005, Ykpaina
mudraolena98@gmail.com

EFFECT OF THE DOUBLE DELETION OF GCR1 AND HXT1 GENES ON THE GLUCOSE INTAKE
IN THE CELLS OF METHYLOTROPHIC YEAST OGATAEA POLYMORPHA
Mudra O. !?, Stasyk O. V.2, Stasyk O. G.?

!lvan Franko Lviv National University, 2Institute of Cell Biology of the National
Academy of Sciences of Ukraine, Lviv, Ukraine

Yeast is a convenient model eukaryotic object for research in the field of cell biology
of organelles, signaling mechanisms for maintaining their homeostasis, mechanisms of hexose
sensing and catabolite regulation. Strains Agcridmet6 and Ahxt were mated for obtaining
double-deleted O. polymorpha AgcriAhxtl strain. Medium with 1% methanol and 150 mM 2-
deoxyglucose without methionine was used for selection of diploid strain. After sporulation,
spores were grown up on the complete medium and their phenotype was analyzed on the
selective medium containing 1% methanol and 150 mM 2-deoxyglucose. The genotype of O.
polymorpha AgcriAhxt] mutants was confirmed by PCR analysis.
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JpiKIKI € 3pydyHUM MOJICIBHUM €YKapiOTUYHUM OO €KTOM IS
JOCITI/DKEHHS B Taly31 KIITUHHOI 010J10T1i opraHen (IMepoKCUCOM, MITOXOH/IPIH,
sapa Ta 1H.), CUTHAJIBHUX MEXaHI3MIB IIJTPUMAHHSA iXHBOIO TOMEOCTa3y,
MEXaHI3MIB CEHCHHTY T'eKco3 1 KaraOomiTHOI peryismii. HaiOiunpm BigoMum
NPUKIIAIOM KaTaOOMITHOI peryysiii, o 1HAYKYEThCS TaKUM POCTOBUM
cyOcTaToM SIK TJIIOKO3a, € «KaTraOoJiTHA perpecis», OJIWH 13 OCHOBHHX
MEXaHI3MIB TPaHCKPUMIIIHHOI peryssiii eKcrpecii reHiB y ApDKIxKiB. PaHime
Bke OyJ0 BCTAHOBJIEHO, IO BUCOKOA(IHHHUIA CEHCOP/TPAHCIIOPTEp TIIFOKO3U
Gerl 'y metunotpodHux apikmkiB O.polymorpha € yHIKadIbHUM €JIEMEHTOM
MEXaHI3My TJIFOKO3HOi  KaTaOomiTHOI  pempecii, IMOIIKOMKEHHS  SKOTO
MPU3BOAUTD J0 3MIHU B PEryJisllii TPAHCKPHUIILIi T€HIB, MPOIYKTH SKUX 3aIisHI
y TpaHCHOPTYBaHHI Ta MeTa0OJI3MiI AJIbTEPHATUBHHUX JI0 TJIFOKO3H JIKEpE
KapOoOHy, a TakoXX a0 alepariil y OiloreHe3l MepoKCUCOM (OpraHell, B SIKUX
BIIOYBaIOThCA KJIIOYOBI peakiii ytuiizamii Meranony). Okpim mwsoro B O.
polymorpha Oyio inenTudikoBaHO GyHKITIOHAIBHUN TpaHCHOpTEp rekco3 Hxtl,
0 MAa€ BHUCOKHUI CTYMiHb TOMOJIOTIi 3 HHU3bKOA(DIHHUMHU TpaHCIOpTEpamMu .
cerevisiae Hxtl ta Hxt3.

Mu npumyctuian, mo TpaHcnoprepo-moAioni Oumku, Gcrl 1 Hxtl e
OCHOBHHUMH TpaHCIIOpTepaMH rekco3 B kiaituHax Ogataea polymorpha. Tomy
Jesenis reHiB, Mo KOAYIOTh Il OUIKM, TOBMHHA MPHU3BECTH JI0 MOBHOI BTpaTH
3IaTHOCTI TPAHCIOPTYBAaTHU TJIIOKO3Y 1, BIJNOBIJHO, BHUKOPHUCTOBYBAaTH 1i SK
cyoctpar s pocty. MeTorw Hamioi poOoTu Oyino JAOCHIAUTH BIUIMB €Il
reHiB GCR1 i HXT1 y xmitunax O. polymorpha Ha yTumizaiiio TIIOKO3U SK
€IMHOTO JHKepelia KapOoHy.

Mramu Agcrldmet6 1 Ahxt Oynu cxpemieHi aias oTpumanHs mramy O.
polymorpha AgcrlAdhxtl 3 nonsiiinoro neneniero reHiB GCR1 i HXTL. [lns
BiJI0OPY JUILIIOIAHOTO IITaMy BUKOPHCTOBYBaJU cepenoBuiie 3 1% meranony ta
150 MM 2-ne3okcurmoko3u 6e3 MeTioHiHy. [licis crnopoyTBOpeHHs CHopu
BUPOILYBaJM Ha IMOBHOMY CEpEIOBMINI Ta aHAT3YBaIM iX (EHOTUIl Ha
CEJIEKTUBHOMY CEpeIOBUIII, 110 MiCTHI0 1% MeTaHoly Ta 2-/1€30KCUTTIOKO3H.
I'enotun mytantiB O. polymorpha AgcrlAhxtl Oyno miATBEpIHKEHO METOIOM
[1JIP-anami3y.

Amnaniz pocty myranta O. polymorpha AgcrlAhxtl, KyabTUBOBaHOTO B
cepenoBui 3 1 ta 0,1% riroko3u, BUSBUB, 110 1I€H 1ITaM pOCTE MOBIIBHIIIE Ha
000X cepeloBHUIIIaX MOPIBHAHO 3 0AaThKIBCHKUMU MITaMaMu Agcrldmet6 ta Ahxt.
OtpumaHi naHi CBiYaTh MPO CYTTEBE TMOPYIICHHS TPAHCIOPTY TIIFOKO3H 1,
BIJIMTOBITHO, CYTTEBE CIOBUILHEHHS MeTaboii3mMy I1boro cyoctpary. I[Ipote
3MaTHICTh JI0 POCTY Ha CEPEAOBHINI 3 TJIIOKO30I0 30epiraeThcs, IO
OTIOCEPEAKOBAHO CBIJYUTH MPO HASBHICTH IHIMUX TPAHCIOPTEPIB T'EKCO3, fAKi
3a0e3Meuyr0Th HaAXO0LKeHHS T1roko3u y kimituau O. polymorpha.
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Takum 4MHOM, MOXHa CTBEPKYBATH, 110 B METHJIOTPOPHUX IPIxKIKAX
O. polymorpha icHyroTh iHIIII TEPEHOCHUKH I'eKCO03, a MONTYK TaKuX OLIKiB Oyie
HACTYITHUM 3aBJaHHSIM HAIlIUX TOCIIHKCHb.

CTATEBI OCOBJIMBOCTI IOKA3HHUKIB EXOKAPIIOIPA®DII 3A
KO®EIHOBOI'O HABAHTAKEHHSI
BikTopia MykBu4, Onena CeBepuHOBCbKA
JIHinpoBChKUI HaIllOHATBHUH yHIBepcuteT iMeH1 Onecst ['onuapa, [Hinpo,
Ykpaina
mukvichv@ukr.net, eseverinovskaya@gmail.com

SEX CHARACTERISTICS OF ECHOCARDIOGRAPHY INDICATORS UNDER
CAFFEINE LOAD
Viktoria Mukvych, Olena Severynovska
Oles Honchar Dnipro National University, Dnipro, Ukraine

Despite the progress in this matter in countries with high economic development,
cardiovascular diseases (CVD) remain the leading cause of mortality among the population in
the world. The debate among researchers about the predominance of positive or negative
effect of caffeine load on the body does not subside. Male rats are more significantly affected
by caffeine than female rats. However, this condition is compensated for by maintaining
hemodynamics.

He3Baxkatoun Ha mnporpec y JaHOMY NHUTaHHI B KpaiHaX 3 BUCOKUM
€KOHOMIYHMM  pPO3BUTKOM,  CEpUeBO-CynuMHHI  3axBoproBaHHsi  (CC3)
3aJIMIIAIOTHCS MPOBIHOK MPUYMHOI0 CMEPTHOCTI cepesl HaceneHHs y cBiTl. J{o
TOTO 3K, CHUTyallsd CBhOTOJAEHHS B YKpaiHi, fKa MOB’S3aHa 3 E€MOLINHUM
HaIpY>KEHHAM Ta XPOHIYHUM CTPECOM B yMOBax BIMHM CHpPUSE PO3BUTKY 1
ycknagHeHHo CC3. ExoHomiuHI mpoOieMu 1 3HWKEHHS (PiHAHCOBHUX
MOKJIMBOCTEN B1IOMBAETHCS HA 3MEHILIEHH] PeYeil 1 3aHATh, 10 3AaTHI JapyBaTH
HaM 3a/I0BOJIEHHSI U 1HOJI €JUHUM 3aJ0BOJIEHHSAM JUIsl JIIOAUHU 3aJIMLIAETHCS
mojieHHa ¢iaikaHka KaBu. Y TOM K€ 4ac, BUBUCHHS T€HEPaTi30BaHOTO BILUIUBY
Ko(eiHy sIK Ha CHCTEMHU OpraHiB, TaK 1 Ha KUBHM OPraHi3M y IIJIOMY 3 KOKHUM
POKOM JIMIIIE TiIrpiBa€ HAYKOBHM 1HTEpEC CBO€I0 HeoAHO3HayHicTiO. He
BII[yXa€ JUCKYCIS cepeil MOCIHITHUKIB IIOA0 TepeBa)KaHHsS MO3UTUBHOTO, ado
HEraTUBHOTO e(eKTy Bil KO(PETHOBOr0O HaBaHTAXEHHS Ha  OPraHi3M.
ExcniepuMeHTansHO MATBEPIKEHO, IO HAAMIPHE CIIOKWUBAaHHS KOQEiHy sK
(h1310JIOTIYHOTO CTUMYJIATOPA € OCHOBHMM TPUTEPOM TPUBOTH 1 MOXKe
BUKJIMKATU 30UIBIIEHHS YaCTOTH CEPLEBUX CKOPOYEHb, BIUIMBATH HA PEKUM
CHY, 3MiHIOBaTH 3acBoeHHs MminepaniB (Mg 1 Zn) rta BitaminiB (C ta B).
OnnovacHO kodeiH BOJO/IE€ AaHTUOKCUJAHTHUM Ta MPOTU3AMAIBLHUM €(deKTOM,
3HI)KYE PU3UK PO3BUTKY XBOpoO AubureiiMepa 1 Ilapkincona. Otxe, He
JIUBJISTYMCh HA JOCTATHIO KUIBKICTH POOIT 3 BHUBYEHHS €QeKTIB Ko(deiny,
3QJIMIIAETHCS BEJIMYE3HA KIJIBKICTh BIJKPUTUX MUTaHb, OCOOJIMBO CTOCOBHO
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«UUCTOTH» JOCIIKEHb, HAa K1 MOYKHA 3HAWTH BiJIMOBI/Il, IPOBOISYN MOJIECIbHI
JOCTIKEHHS HA TBapUHaX.

Jlocaiau MpoBOAMIM YIIPOJIOBIK JBOX MICSIIB Ha Oiiux mrypax Jixii Wistar
macoro 200-230 rpamiB 000X crarei 3rimHO pekoMeHaariid XenbCiHChKOI U
Tokiicekoi  Jlexnmapamiii  ta  KepiBHMX  npuHOumB  €BpONEHCcCHKOTro
ChiBToBapucTBa IIOAO MPOBEACHHS JOCTIPKEHb Ha EKCIEPUMEHTAIBbHUX
TBapuHaX. EKcliepuMeHTH 3aTBEpJKEeHI KoMiciero 3 OioeTuku JIHITPOBCHKOTO
HalllOHAIBHOrO YyHIBepcutery iMmeHi Onecs ['oHuapa. 310poBHX TBapuH
BUIIQJIKOBUM YHHOM PO3MOAUTIIN Ha TpynH (1o 12 ocobun B koxHii): I Ta Il —
KOHTPOJIbHI TPYNH IIypiB-CaMIlIB Ta CaMOK (SKUM 3a JIOTIOMOTOIO 30HIY Y
INUTYHOK BBOAWIW (izionoriunuii po3uun), Il ta IV rpynm urypis, skum
BHYTPIITHBOLIUTYHKOBO BBOJUBCS Ko(ein (25 mr/kr Ha 100Y).

Exokapaiorpadirto  (ExoKI') mypam mnpoBoawiu 3a  JIOMOMOIOIO
yabTpa3BykoBoi cucremu MylLab Gamma ¢ipmu Esaote 3 BukopucTaHHAM
miHidHOrO Aatuuky SL 3235. JIns 3HMIKEHHS PyXOBOi aKTUBHOCTI TBapUH OYyIJIO
3aCTOCOBAHO IHTANALINHY aHECTe31l0 3 BHUKOPHUCTAHHIM mapiB I[30¢urypany
(Laboratorios Karizoo, Icmanis). Busnayanmu HacTymHi exokapzaiorpadivi
napamMeTpu: CHUCTOJIYHMM Ta JIacTONIYHUKA po3MIp 1 O0’€M MIIyHOYKA,
CUCTOJIIYHY Ta JIacTOJIIYHY TOBIUMHY 3aJHbOI CTIHKM ITyHOYKAa Ta
MDKIUTYHOYKOBOI NEPETUHKH, T1aCTOJIYHUN 1aMETp a0PTH, JIETEHEBOI apTepii
Ta nepencepab. CHUCTONIYHY (YHKIIO JIBOrO NIIYHOYKa, a caMme (Ppakiito
BUKUJy Ta yJIapHuil 00’eMm pospaxoByBaiu 3a (opmynamu YO=KJ[O-KCO,
OB=YO/KJ0*100%. PesynbTaTu 00poOIsIIN HelapaMeTPUUHUMHU
CTaTUCTUYHMMH METOJIaMU. BipOriHICTh BU3HAYAIM 32 METOJOM MOPIBHSIHHS
IBOX He3anexHux BuOIpok 3a U-kputepiem ManHa-YiTHi. Biporignumu
BBaXkanu 3HaueHHs mpu p < 0,05.

[Tlin BmuuBoM KodeiHy y UIypiB-CaMIliB CIIOCTEpIrajud SK 3MiHY
MOp(QOMETPUYHUX: BIPOTIIHE PO3IIUPEHHS TMPOCBITY AOPTH Ta JIETEHEBOI
aptepii Ha 14 Tta 19%, 301IbIIIEHHS] TOBIIMHM 33/IHHOI CTIHKH Ta 00’€MY JIIBOTO
nutyHouka — Ha 22 1 25%, Tak i GyHKIIOHATHHUX MOKA3HUKIB CEPIIs: 3POCTAHHS
KIHI[EBOT'O CHCTOJIIYHOI'O Ta JI1aCTOJIYHOIO 00’€MIB JIIBOrO IUIyHOYKa — B 1,74
Tta 3,93 pasiB, 30UIbIICHHS yAApHOro 00’eMy Ta (PPaKUIHHOIO CKOPOYEHHS
JiBoro nutyHouka — B 1,19 ta 2,2 pa3u BIANOBIAHO, aje mpu oMY (pakiis
BUKHUIY CYTTEBO HE BIJIPI3HSIIACH Bl 3HAUEHb KOHTPOJIIO.

VY urypiB-caMuilb ABOXMICSYHE ajiMEHTapHe KO(GETHOBE HAaBAHTAXKCHHS y
1031 25 MI/Kr Ha 100y Maibke He BIUIMHYJIO Ha ()1310JI0T14HI Ta MOP(OJIOTrivHI
MOKa3HUKH CepIIsl.

OTxe, pe3roMylouMd OTPUMaH1 pe3yJbTaTH, CJIiJ 3a3HA4UTH, 10 KOodeiH
OLITBII CYTTEBO BIUIMBAE HA IIYPIB-CaMIIiB, HIXK Ha CaMOK, 3MIHIOIOYHM TTOKA3HUKHU
pobOTH JTiBOrO NUIYHOYKA I 4Yac CHUCTOJIYHOI (a3d 1 BUKIUKAIOYU
po30anaHCcyBaHHS JUHAMIYHUX (DI310JIOTIYHUX PETYISATOPHUX MEXAHI3MIB, IO
BIJIOMBAETHCA HA CTATUYHHUX CTPYKTYPHUX MOPQOJIOTIUHUX MOKAa3HUKAX CEpIIs.
[IpoTe, nanuii cTaH € KOMIIEHCOBAHUM 31 30epekeHHsIM reMmouHamiku. Harri
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JlaH1 MOKa3yloTh, IO ICHYIOTh JeSK1 PU3UKU NP BXKUBaHHI KOPETHY 1 BIyIHUMHU
€ TIOPaJIH 11010 TIOMIPHOTO BXKMBaHHSA KO(einy.

IMYHOXIMIUHA JETEKIISI BMICTY JAKTO®EPHUHY B CJII3HIN
PIJIMHI 3A HOPMU TA 3A TPABMYBAHHS POI'IBKH
Bacwuas Bisnoyc!, Oaena IOcoBal, Jlaga Kanycrsanenko?!, Tersina
Jlpo6otbko’, Ipuna IN'aspuasik?, Haranis I'pedenn?, Aprem Tuxomupos!

! Tacturyr Gioximii im. O. B. Tannagina HAH Ykpainun, Kuis, Vkpaina
2 HarrioHaTbHUH METUIHUN yHiBepcuteT iM. O. O. boromounbirs, Kuis, Ykpaina
basil.bilous@gmail.com

IMMUNOCHEMICAL DETECTION OF LACTOFERRIN LEVELS IN THE TEAR
FLUID IN HEALTH AND AFTER CORNEAL INJURY
Vasyl Bilous?, Olena Yusova!, Lada Kapustyanenko?, Tetiana Drobotko?, Iryna
Gavryliak?, Natalia Greben?, Artem Tykhomyrov?!
! Palladin Institute of Biochemistry of NASU, Kyiv, Ukraine
2 Bogomolets National Medical University, Kyiv, Ukraine

The surface system of the eye is the first barrier and an important component of vision.
This complex, multicomponent system is constantly exposed to potentially harmful agents,
such as the effects of trauma, burns, microbes, and toxic substances, which put it at risk of
devastating immunological reactions. A change in the content of lactoferrin, one of the
components of tear fluid, can serve as a prognostic biomarker of the course of the wound
process in the cornea.

Oorpynmyeanns. JlakrodepruH € MynbTH(OYHKITIOHATIBHIM 3aJT1303B I3y BAJIbHIM
MPOTETHOM, L0 CUHTE3YEThCS PI3HUMHU KJIITHHAMM OpraHi3My, 30KpeMa, ermTeliiHIMH
KJIITUHAMU CJIM30BOi OOOJIOHKHM, Ta BOJIOJII€ BHCOKOIO aHTUMIKPOOHOIO Ta
IMyHOMOTYJIITOPHOIO aKTUBHICTIO. JlakTtopepuH Bimirpae NpOBIIHY POJb Y IMITPUMAHHI
HOPMATBHOTO (DYHKIIIOHYBaHHS OKa. Y CII3HIMA PIMHI HA YacTKy JIAKTO(EPUHY TpHUIIafae
Om3bKO 25%0 BijT 3arabHOI KUTHKOCTI MPOTEIHIB. 3aBISKK CBOIN 3IATHOCTI XEJIATyBaTH 341130,
JakTo(heprH 3a0e31euye 3HEIIKODKEHHS BUTBHUX PATUKAIIB, TAKMM YWHOM TPUTHIYYHOUH
npo3anaibHy 110 akTUBHUX (hopM okcrrey. Kpim Toro, makrodepuH nocriadiioe HaMipHe
3arajieHHs Y BUIIOBIIH HA JIIFO TTATOTCHHOI MIKPO(IIOpH, TIPUTHIYYFOUM aKTHBAITIO CHCTEMU
KOMIUIEMEHTY Ta 3HIDKYIOUM PETYISIII0 MEAToOpIB 3anayieH s, TaKuX 1K (haKTop HEKPO3y
myximmH (TNF-0)), inTeprerixiam (IL-1, -6, -8), excripeciro Mostexy kimituaHoi aresii (ICAM-1
ta CD14). KonrieHTparrist JIaKIO(bepI/IHy B CJTb031 MOYKE OyTH MOTEHITIAHIM TIarHOCTIIHAM
Gl0MapKepOM B AIarHOCTHIT OYHMX 3aXBOPIOBAHE. KpiM TOT0, BI3HAYEHHS PIBHS JTAKTOCPUHY
TALTIEHTIB 3 PI3HIMH 3aXBOPIOBAHHAMU OYEH JIO3BOJUTH Kpallle 3p0o3yMITH (i3I0JIONYHY Poib
I[LOTO POTETHY B CITi3HIM IJTiBII.

Mema: oTpyuMaHHSl TOJIKJIOHAJIBHUX AHTUTUI O JIAKTO(EpUHY JIIOJAUHU
U IXHBOTO TOAAIBIIIOT0 BUKOPUCTAHHS Y BU3HAYEHHI BMICTY JaKTO(QEPUHY B
CJII3HIN PIAMHI, OTPUMAHOI 32 HOPMU Ta 3 OUYEH 3 YIIKOKEHOIO POTIBKOIO.
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Mamepianu ma memoou. @pakmiro imyHorioOyniHiB G (IgG) Oymno
BUJIJICHO 3 CHUPOBAaTKU KpOBI KpOJiB, IMyHI30BaHUX JIaKTO(QEPHUHOM, 3a
nornoMororo adginHoi xpomarorpadii Ha npoTein A-cedaposi. CTymiHb YUCTOTH
OpOTEiHy Ha KOXHIA CTaAll OYUCTKHM TEPEeBIpsUIM 332  JIOIOMOTOIO
neHaTypyrdoro reib-enekrpodopesy (SDS-PAGE). Po3nizHaBaHHS I17IbOBOTO
AHTUTEHY OTPUMAaHUMHU AHTUTLIAMHU OIIHIOBAJIM 3a JIOMOMOTOK BECTEPH-OJIOT
aHaji3y 3 BHUKOpPUCTaHHSIM po3unHy (pakmii 1gG. PiBenbp nakrtodepuny B
CII3HIN piguHi, OTpuMaHOI 3 oucii 3a yMOoB HopMmHu (N = 4) Ta Mali€HTIB 3
HEMPOHUKAIOYMM TIOMTKOHKCHHSAM POTiBKK (N = 6) BU3HAYAIU IMYHOXIMIYHO 3
BUKOPUCTAaHHAM OTPUMaHHX AaHTUTIA. Pe3ynbTaTh BHU3HAYCHHS BMICTY
JaKTO(peprHy B CIH031 32 YMOB HOPMU Ta 32 TPAaBMYBaHHS POTIBKH aHAJI3yBaIH
3 BukopuctaHHsaM U-tecty ManHa-YiTHi. MiXrpynoBa pi3HUI BBaXKanacs
CTaTUCTUYHO JOCTOBIpHOIO 3a P<0,05.

Pezynomamu. Aatutina no nakrohepuHy JIOAWHN y BUTIISLAL dpakirii 1gG
Oys0 BUAUIEHO Ha mpoTeiH A-cedapo3l 3 CHUPOBATKHM KpOBI IMYHI30BaHHMX
kpoisiB. BectepH-050T aHamizoM Oylio MMOKa3aHO, IO OTpPUMaHl AaHTHUTLIA
PO3MI3HAIOTh BIANOBIAHMI aHTHUreH sk 30Hy 75 KDa, ska Biamosigae 3a
MOJIEKYJISIPHOIO MACOI0 1HTAaKTHOMY TOJIINENTURy JakTodepuny nroaunu. Ta x
cama MOoJINenTHAHA 30Ha Oyja BH3HAYEHA BECTEPH-OJIOTOM 3 IMIJICHIECHOIO
XEM1UTIOMIHICLIEHTHOIO JIETEKIII €10 y 3paskax CJII3HOT plOuHMU.
JleHCUTOMETpUYHHME aHami3 moirnentuay 75 KDa m03BOJIMB BCTAaHOBHTH, IO
BMICT JIaKTOpepuHYy B CIb031, 310paHOl B TMALI€HTIB 3 HEMPOHHKAIOUYUMU
TpaBMaMH POTIBKH € y 3,2 pa3u HMXKYUM 3a Ied mokasHuk y Hopmi (P<0,05).
Kpim TOro, cmizHa piguHa MAali€HTIB 3 MOIIKOKEHHSMH POTIBKH y 3HAYHUX
KUIBKOCTSIX ~ MICTMJIA TakO0X IMYHOPEAaKTHUBHI MPOAYKTH  PO3IIEIUICHHS
naktoepuHy, a TaKOoXX BHCOKOMOJICKYJISIpDHI TOMIMENTHIU, SKI MOXKYTb
BIJIMOBIATH  KOMIUIEKCaM  JIakToepuHy 3 IHIIMMH MpPOTETHAMH, IO
YTBOPIOIOTHCSA 32 PO3BUTKY 3allaJIbHUX MPOIIECIB.

Bucnosku. 3rimHO 3 HaBEICHUMH JIaHWUMH, OTpHMaHl aHTHTLIA [0
nakToepuHy MOXKYThb OYTH BHUKOPUCTaHI SK KOPUCHUW I1HCTPYMEHT IS
CTBOPEHHS BJIIOCKOHAJICHHX TECTIB Ta IMIAXOMIB JJIs JIarHOCTHKHA OYHHUX XBOPOO,
MOB’SI3aHUX 3 YIIKO/JKEHHSIM POTIBKH. 3HMKEHHS BMICTY JIAKTO(PEPUHY MOXKE
CIIyI'yBaTH NPOTHOCTHMYHUM OlOMapKepoMm mepeliry paHoBOro Mpolecy B OIlli,
30KpeMa, 32 HEMPOHHMKAIOYMX TPAaBM POTIBKH, Ta € 3PYYHHM JO BHU3HAUYCHHS B
IPOCTUI Ta HEIHBA31MHUHI crOCiO0.
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XIMIYHUU CKJIAJL TA AHTUOKCUJAHTHI BJIACTUBOCTI
POJII10JIU POKEBOI I ®EPYJIOBOI KUCJIOTH
Tersina JImurpiB, Mupocaasa Baramyk, Bikropist I'yp3a, Mapis baitasik
[IpukapnaTrchkuii HaliOHANBEHUHN YHIBepcuTeT iMeHi Bacuns Credanuka, IBano-
®dpaHKiBChK, YKpaiHa
tetiana.dmytriv@ukr.net

CHEMICAL COMPOSITION AND ANTIOXIDANT PROPERTIES OF RHODIOLA
ROSEA AND FERULIC ACID
Tetiana Dmytriv, Myroslava Vatashchuk, Viktoria Hurza, Maria Bayliak
Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine

Agueous extract from Rhodiola rosea root showed in vitro marked antioxidant properties,
which were mainly attributed to the presence of polyphenolic compounds such as flavonoids
and ferulic acid. Administration with R. rosea extract or ferulic acid (40 mg/g body mass/day)
have no significant effects on antioxidant status and oxidative stress markers in the liver of
middle-aged mice.

Obrpynmysannusa ma mema. Popiona poxkeBa — 1€ JiKapchbka POCIUHA 13
IIMPOKUM CHEKTpoM (apmakosioriuanx edexTiB. Baxmuee Micue cepen HUX
MOCIIal0Th AHTUOKCHUJIAHTHI BJIACTUBOCTI, $KI TOB’S3aHI 13 3MEHIICHHSIM
IPOAYKIIi BITbHUX PAaJMKANIB Ta MiJABUIICHHIM aKTUBHOCTI aHTHOKCHJIAHTHUX
depmenTiB. Taka gis mpenapaTiB poJIOIM 3yMOBJIEHA 1i XIMIYHUM CKJIQJIOM.
OCHOBHIO TPYIOI O10JOTIYHO AKTUBHHUX PEYOBHH, IO BXOIATH JI0 CKIAIy il
KOpEHEBUIIA, € (PEHOJIbHI PEUYOBUHHU 1 iX MOX1JIHI — (P1aBOHOIIH, (HEHOTIOCTTUPTH
Tormo. OkpemMo cepen HUX BUIUISIOTH (PEHOTIBHI KUCTIOTH 1, 30KpeMa, (pepylioBy
(Brown R. et. al.,, 2002). Meroro Hamoi poOoTH OyJ0 BH3HAYUTH BMICT
(PEHOIBHUX pPEYOBMH Ta OILIHUTH AHTUOKCHJIAHTHI BJIACTUBOCTI BOJIHOTO
EKCTPAKTy 3 KOPCHEBHIIA POIIOIN POKEBOI Ta OKpeMO (hepysIoBOi KHCIOTH N
vitro ta iv vivo. IV VivO omiHIOBaM BIUTMB BKa3aHUX TpENapaTiB Ha MOKa3HUKH
AHTHOKCHJIAHTHOTO 3aXUCTY y MUIIEH CEPEAHBOTO BIKY.

Memoou. Y ekcriepuMeHTi BUKOpUCTOBYBaiU 15 mumeit ninii C57BL/6J
(cammi) Bikom 11-13 wicsmiB, AKUX MOpPiIBHY MNoAimMianm Ha 3 rpynu: 1
KOHTPOJIbHY Ta 2 €KCIePUMEHTANIbHI. MHUIIIl BCIX TPYI MPOTITOM TPHOX MICSIIIB
EKCIIEpUMEHTY XapuyBaJHCsl CTaHIapTHUM KopMoM. EkcrniepuMeHTallbHI Tpynu
J0JJaTKOBO BXKHUBAJIM 3 MUTHOIO BOJIOIO BOJHUN €KCTPAKT 3 KOPEHEBUILA POII0IN
a06o posuuH ¢epynoBoi kuciaotu (y ¢opmi depynary Harpiroo). KilbKicTh
BHECEHOTO  PO3UMHY  (epyssTy HaTpil0o Ta  POCIMHHOTO  EKCTPaKTy
PO3paxoByBajiM, BUXOJAAYU 3 KIIBKOCTI CEPEIHbOTO 00’€My BOIM, Ky MHUIII
CIIO’KMBAIOTH 3a /100y, Ta HOPMYBAJIM Ha KT Macu Tu1a muili. Bukopucrana no3a
depynoBoi kucioru — 40 wmr/kr macu/mo6a. llogo pomionu poxkeBoi, TO
roTyBajud BOJHMI BiABap 3 ii MOJAPIOHEHOrO0 KOPEHEBMINA 3a MPOLETYpPOIO
ormcanoto paninie (Bayliak et al., 2016). B orpumanomMy eKCTpakTi BU3HAYAIH
BMICT (DEHONBHHX PEYOBHH Ta HOPMYBAIM WOTO MOJaBaHHS 10 MUTHOI BOIHU
MHUIIIEeH BITHOCHO HhOTO. TBapuHaM (Ha KI MacH) JI0JaBaJid J10 1000BOTO 00’ €My
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MUTHOI BOAM TaKy KUIbKICTb €KCTPAKTy, Y SIKOMY MicTui0Ch 40 Mr eHOIBHUX
pedoBrH. HanpukiHil 1BaHAIIATOrO THXKHS €KCIIEPUMEHTY MUIII MiIaBaIuCh
eBTaHasii 1 3a0010. Opranu 3a0upanu Ta 3aMOpoKyBaiu. Jlami y 3aMOpoKeHiit
MEYiHIll MU BU3HAYQJIM aKTUBHICTh JESIKUX aHTUOKCUIAHTHUX (PEPMEHTIB, BMICT
HU3BKO- Ta BUCOKOMOJICKYJIIPHMX TIOJIB 1 MEPOKCHUAIB JIMIAIB SIK MOKa3HUKIB
PO-/aHTUOKCUJIAHTHOTO CTaTyCy.

BoaHuii pociMHHUN €KCTPaKT TOTYBAJIM MOMEPEAHBO 1 MPOTATOM 7 JIHIB
30epiraii 'y MOpPO3WIBHIM Kamepl s 3amnoOiraHHs 1ncyBaHHio. [I[o0
BCTAHOBUTH, YU HE BIUIMBAJIO 3aMOPOXKYBAHHS HA BMICT ()€HOJHbHUX PEYOBHH Ta
AHTHUOKCHUJIAHTHI ~ BJIACTUBOCTI  €KCTPaKkTy, BHU3HAYald CyYMapHUH BMICT
(eHOMBPHUX pPEUOBUH, BMICT (DIABOHOIAIB Ta 3arajibHy AaHTHOKCUIAHTHY
akTUBHICTh (3AA) y CBDKOMY Ta 3aMOPOKEHOMY €KCTpakTax. Y KOPEHEBHILI
BU3HAYAJIA TAKOX BMICT CalJIpO3UAY SK OJAHIEI 13 OCHOBHHUX MAapKEpPHHUX
PEYOBHUH POAIOIH.

Pezynomamu. BuxopucraHa pocCIMHHAa CHUPOBHHA (CyXe KOpPEHEBHILE
ponionu poxkeBoi) mictmina 0,3% camiaposuay Ha r cyxoi Macu. [Ipouemnypa
3aMOpPOXKYBAHHS BOJHOTO €KCTPAKTY, IPUTOTOBAHOTO 13 IbOI'O KOPEHEBHUIIA, HE
BILJIMBAJIa Ha BMICT (DJIaBOHOI/IB, ajieé 3MEHIITyBaJla CyMapHUN BMICT ()EHOJIBHUX
pedyoBuH Ha 27% ta 3AA Ha 44%. Po3unH ¢epyroBoi KUCIOTH TEX MPOSBIISB
AHTHOKCHUJIAHTY aKTUBHICTH IN Vitro (lso (kibKicTh (epyoBOi KHCIOTH, M0 HA
50% suemkopkyBaga 10 MM ABTS™) cranoBuia 13 Mkr). BxkuBaHHS MHITIAMA
BOJHOTO EKCTPAKTYy POMAIONH POXKEBOI, a TaKOXK OKPEMO PO3UMHY (HepyraoBoi
KHUCJIOTH, IPOTATOM TPHOX MICSIIIB CYyTTEBO HE BIUIMBAIO Ha akTuBHOCTI NADH-
XIHOHOKCHIOPEAYKTa3H, TI0TATIOH-S-TpaHcdepasH, TIIOTATIOHIIEPOKCHIA3H Ta
KaTtajia3u y ixHiil nmediHui. OKpiM TOro, HE CIOCTEPIragocs JOCTOBIPHOI 3MIHU
BMICTY HU3bKO- Ta BUCOKOMOJIEKYJIIPHUX TIOJIIB 1 IEPOKCUIIB JIMIIIB.

Bucnosxu. Buxopuctana HaMu TpolEAypa 3aMOpPOKyBaHHS BOJHOTO
€KCTPaKTy pOJIOJIM  POXKEBOi  MPAKTUYHO  BJBIYI  3HIDKyBaja  HOTO
AHTUOKCUIAHTHY aKTUBHICTh B ymoBax In vitro. Ileii pesynbrar kopemtoe i3
3MEHIIICHHSIM  3arajbHOr0 BMICTY (PEHOJIBHMX PEYOBUH, SKI MOXYTh
pyWHYBaTHCS TIPU HU3bKUX Temrneparypax. Lle miarBepxye Toit (hakT, 10 BOHU
BIJIIFPAIOTh OCHOBHY POJIb y 3a0€3MeYeHHI aHTUOKCHUIAHTHUX BIACTUBOCTEH
exkcTpakTy. OKpiM TOro, MM BCTaHOBWJIM, IO 32 BUKOPHUCTAHUX HaMHU J103
BOJIHOTO €KCTPAKTy 3 KOPEHS POMIONH, a TaK0X PO3uuHy (HepysoBOi KHCIOTU
(40 mr/kr macu/geHb) ITOCTOBIPHHUX 3MIH Y MpPO-/aHTHOKCUJAAHTHOMY 3aXHUCTI
NEYIHKA MUIIEH cepelHboro BIKy He BiaOynocsa. BpaxoByiouu, 1o y IHIIUX
JOCIIKEHHSAX aHTUOKCUJIAHTHI €(PEeKTH POI0JIA pOKEBOI 1 (hepyIOBOT KUCIOTH
NPOSBISUTHCS HE JIMIIe B yMoBax IN Vitro, a # in VIVO, MOXKIIMBO, BiJICYTHICTh
Takoro e(eKkTy y HalloMy eKCIEpPHMEHTI MOB’si3aHa 3 THM, 10 oOpaHa J03a
npemnapariB Oyjia He JOCTaTHBOKO ISl MPOSBY IXHIX edekTiB iN Vivo, abo 1ie
MOe OyTH OB’ s13aHO 3 (Pi310JOTITYHUMHU OCOOTMBOCTSIMU Ta BIKOM MUIIIEH.

HocmimkenHss Oyno miarpumaHo rpaHToMm Bix HamionamesHoro doumy
nocmmkenb Yipainu (Ne mpoexty 2020.02/0118).
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HEATING DIMINISHES THE PRO-APOPTOTIC EFFECT OF
NOVEL ANTI-CANCER DRUG SALINOMYCIN AND MICROPLASTIC
ON BIVALVE MOLLUSC

Viktoriia Martyniuk?!, Vira Khoma?, Tetyana Matskiv'?, Katerina
Yunko?, Lesya Gnatyshyna?, Alla Mudra?,
Oksana Stoliar!, Caterina Faggio®
! Ternopil Volodymyr Hnatiuk National Pedagogical University, Ternopil,
Ukraine
2 1. Ya. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine
3 University of Messina, Messina, Italy

oksana.stolyar@tnpu.edu.ua

Background and aim. Polyether antibiotic and carboxyl ionophore
salinomycin (Sal) is known as the anticoccidial veterinary drug. Dramatically
increased interest to its study during last decade is motivated by the discovering
of its prospective utilization as an autophagy modulator and therefore as
anticancer agent. Particularly, it can be promising in the therapy of a breast
cancer which treatment with tamoxifen is of low effectiveness. The Sal is
aquatic contaminant due to the run-off from the plural farms. However, its effect
on the aquatic animals is almost unknown. Since the caspase- and lysosomal
mediated apoptotic and/or autophagy mechanisms are highly conserved in
multicellular and unicellular eukaryotes, as well as several prokaryotes, the aim
of this study was to elucidate the responses of apoptotic executive enzymes and
lysosomes to Sal utilizing the model of bivalve mollusk and environmentally
relevant combine exposures.

Methods. With the aim to elaborate the environmental friendly model of the
multistress effect on the freshwater bivalve molluscs, we treated Unio tumidus
with Sal (0.6 pg/L), MP (1 mg/L, 2 um size), or their combinations under the
temperatures 18° C (Mix) and 25° C (MixT) for 14 days. Negative control
(without addition of these substances at 18° C) and positive controls (exposures
to single substances at the temperature 18° C) were also applied. The activities
of main apoptotic executive enzyme caspase-3 and lysosomal protease cathepsin
D (CtD, total and extra-lysosomal activities), lysosomal membrane stability
(neutral red retention (NRR) test) and cholinesterase (ChE) activity were
determined in digestive gland. The total antioxidant activity (ABTS test) and
level of cellular redox-active low weight thiol metallothionein (MTSH) were
also analyzed.
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Results. The obtained results indicated high sensitivity of molluscs to the
applied exposures. Lesser changes were detected for ABTS test — the antioxidant
activity was decreased only in the MP-group (by 17,6 %) and did not change
compared to control in other exposures. The concentration of MTSH increased
in the single exposures, indicating the involving of these thiols in the antioxidant
defense. However, under combine exposures the level of MTSH was not
changed compared to control (Mix-group) or even decreased (by 15%) in the
MixT-group. The last manifestation indicated the down-regulation of the redox
state in the tissue of digestive gland in the molluscs exposed to mixture under
the heating. The single exposures and, particularly, combine exposure at 18° C
increased the activities of caspase-3 (by 61-94%) and CtD total (by 30-142%),
confirming the pro-apoptotic effect of Sal. However, under the heating these
responses were diminished — the values of caspase-3 and CtD total activities
were correspondent to control. Hence, the established for Sal in higher
vertebrates and also for MP in molluscs pro-apoptotic effect was strengthened
under their combine effect, but it was not realized under the heating. To analyze
the toxicity of exposures, we assayed the efflux of CtD from lysosomes. It was
increased compared to control in all exposures excepting Sal by 52-87%. The
extralysosomal CtD can initiate the processes of autophagy and necrosis. Most
prominent increase in its activity was detected in the Mix-group, indicating the
cumulative effect of MP and Sal.

Besides, two indexes indicated the compensatory processes common for
all exposures. There were ChE activation and increased level of lysosomal
stability (NRR test). Both these features are the contrary manifestations to the
typical signs of toxicity in molluscs. Moreover, the increased NRR value can
indicate the contradictive to CtD efflux manifestation. However, previously we
detected similar responses in the exposures of molluscs to pharmaceuticals
nifedipine, ibuprofen, diclofenac and chlorpromazine, whereas the effect of
pesticides and field contamination on their organism was correspondent to
typical decrease of these values. Both ChE and cellular viability up-regulation
indicated the activation of biogenesis in the exposed molluscs. Therefore these
responses of ChE and NRR are worth of attention as the possible biomarkers of
mollusc’s resistance to adverse environmental impact. Importantly, it was shown
on the model of cancer cells that the inducers of lysosome biogenesis and
autophagy can be applied in cancer therapy, for example in treatment of breast
cancer and other solid tumors.

Conclusion. To summarize, in this study we confirmed the effect of Sal
detected on the models of higher vertebrates and their cell lines on the apoptotic
processes and biogenesis of lysosomes as the shared regularities. This was most
evident in the mixture with MP at 18° C indicating the cumulative effect of this
combination. Second main finding was the diminishing of the responses of
apoptotic proteases and MTSH in the combine exposure under the heating.
Specific features of MP impact on bivalves confirm the highest toxicity of the
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particles of smallest size comparing to MP of 0.1-0.5 mm in size, studied
previously.

This work has been granted to Oksana Stoliar by the Ministry of
Education and Science of Ukraine (Projects No M-70/2021, No M-13/2022
under French-Ukrainian Cooperation Program) and University of Messina, Italy
(Award of Visiting professor in the academic year 2022/2023).

3MIHUM BMICTY ITPOAYKTIB IEPEKUCHOI'O OKUCHEHHS
JIHIIAIB B TKAHUHAX TA OPTAHAX KOPOITA JIYCKATOI'O 3A
NI MOJIIOTAHIB
Harajiss Cumonosa, Jligis Ilororasinko, Oabra Mexesq
HanionansHuil yHiBepcUTET «HepHITIBCHKUI KOJIET1yM»
imen1 T. I'. llleBuenka, YepHiris, Ykpaina
mekhedolga@gmail.com

CHANGES IN THE CONTENT OF LIPID PEROXIDATION PRODUCTS IN
TISSUES AND ORGANS OF SCALE CARP UNDER THE ACTION OF
POLLUTANTS
Natalia Simonova, Lidiya Polotnyanko, Olga Mekhed
T.H. Shevchenko National University "Chernihiv Colehium”, Chernihiv, Ukraine

Active forms of oxygen, which are formed as a result of continuous oxidation of
energy substrates, play an important role in the renewal of the phospholipid layer of cell
membranes, etc. The combined effect of surface-active substances and zinc and phosphate
salts led to the greatest changes in the liver and gills of fish. Minimal changes were noted in
brain.

Obrpynmyeanua ma mema. AKTUBHI (JOPMH OKCHUTEHY, Kl YTBOPIOIOTHCS
BHACTIJIOK O€3MEepepBHOTO OKHMCHEHHS EHEPreTHMYHUX CYOCTpaTiB y KIIITHHI,
BIJIIFPAIOTh BAXJIMBY pOJIb B OHOBJIEHHI (OCHOMIMIAHOTO Mapy KIITUHHUX
MeMOpaH, mepenadi CUTHaJIy B MporecaX MDKKIITHHHOI B3a€MOJII, aKTUBAIil
TPAHCKPUMIIHHUX YUHHHKIB, 0 OEPYyTh y4acThb B €KCHpecii reHiB, y CUHTE31
O6aratbox 010JIOTIYHO aKTUBHUX PEUOBHUH TOIIO. MeToro poOOoTH OYyI0 BUBYUTHU
3QJIEKHICTh BMICTY NPOAYKTIB MEPEKUCHOTO OKUCHEHHS JIIMIAIB B TKaHHMHaX
KOpOIIa JIyCKaTOTO 3aJIEKHO BiJl yMOB yTPUMaHHSI.

Memoou. Ins nocnimxenns Bmicty npoaykrtiB [1OJI y TkaHuHax xopona
JyCKaToro, Oyl BUKOPHUCTAaHI EKCTPaKTH OUIMX M’s31B, 310€p, MEYIHKH Ta
MO3Ky. MeTOIMKy BU3HAYCHHS BKAa3aHUX PEYOBHH Y TKAHWHAX PHUO TPOBOIUIH
32 CTaHJAPTHOK METOAMKOI0 BUKOPHUCTOBYIOUM Hallp peareHTiB GpipMu
«®Dimciticy. CratucThuHa 00poOKa IaHWUX JOCTIKEHHS IPOBOAMIACH 3a
JIONIOMOT0I0 TaKeTy mpukiaaguux mnporpam Microsoft «Office Excel» 2010 3
BUKOpHUCTaHHSM [ -kputepito CT’1o/1eHTa

Pezynomamu. Hamu BCTaHOBIEHO, IO BMICT MAaJOHOBOTO [IalbICTiNy
(MIA) cyTTeBO HE BiAPI3HSAETHCS BiJl MOKA3HUKIB KOHTPOIIIO, B yCiX
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JOCTIKYBaHUX TKAaHWHAX BIJAMIYA€TbCS HE3HAYHE 30UIBIICHHS IMOKAa3HUKA,
OJIHAK BIAMIHHOCTI He BiporiaHi.MakcuMaibH1 3MiHH KiJIbKiCHOTO BMicTy MJIA
BiIMiYeHO y 3s0pax pub, BOHM csraioTb Maibke 31% 3a nii docdartiB Ta
docdoHariB, CyMICHO 13 HOHAMHU ITUHKY. Y MO3Ky pUO €KCPUMEHTAJIbHHUX TPy
3MIHU MMOKa3HUKa KOJIMBarOThCA BiA 23,5% (3a nii ¢ocdariB Ta HOHIB LIMHKY) 110
30% (xapakTepu3yeThCsl BIUIMB HATPIA JAypuiCylb(}ary 3 OJHOYACHOIO IIEI0
HOHIB LIMHKY). ¥ OLIMX Ms3ax MOKa3HUK 30UIbIIyeThCS Ha 23-24% mpakTUYHO
HE3aJIE)KHO BIJI 3aCTOCOBAHOI KOMOIHAIl TOKCHYHMX PEYOBHH. 3T1JIHO
oJIep)KaHUX JTaHWX, MaKCUMaJbHI 3MIHU JI€EHOBUX KOH FOTATIB BIIMIYE€HO JIS
Olmmx M's31B Ta 3s10ep. 30Kpema, 3 OJep)KaHUX PE3yIbTaTiB BHAHO, IO BMICT
TI€EHOBUX KOH IOTATIB MPAKTUYHO y BCIX MOCTIKYBAaHUX TPyH puUO BIPOTITHO
3pocTa€e y TKaHWHI 350ep, mopiBHSAHO 13 KoHTpoaeMm (0,01<P <0,001). ¥ 6imux
M’si3aX pUO EKCHEPUMEHTAIBHHUX TPYI BIAMIYAIM TEHACHIIIO 10 30UIbLIICHHS
kimpkicHoro Bmicty [Tl 3a nmii JICH (3miam csaraiote 19%), docdarie Ta
docdoHaTIB y KOMIUIEKCI 13 HOHaAMU IUHKY (B1AMOBITHO 14%), O/lHAK 3MIHU HE
BIPOT1IHI.

Bucnosxu. KoMOiHOBaHUYN BIUIUB MOBEPXHEBO-aKTUBHUX PEYOBUH Ta
coJiel IMHKY 1 ¢ocdaTiB MPU3BOAWIN 10 HAWOUIBIIUX 3MIH y MEUiHII Ta 350pax
pu6. MiHiMambHI 3MIHM BIJIMIYEHO y TKaHHWHI MO3Ky. Bkazana TeHACHIIA
TKAaHUHHOI CMEeNU(IYHOCTI CIOCTepirajgach MIiCIs 3aCTOCYBaHHS TOKCHYHHX
PEUYOBHH Yy TMIJABUIIECHUX KOHIEHTpAIlisAx. 3a Jii MOJIOTAaHTIB CHOCTEpIraiu
30UTbIIEHHSI BMICTY JOCIIP)KYBAaHMX PEUYOBHMH B TKAHMHAX Ta OpPraHax Kopora
nyckatoro. Moro oriHka H03BOJSE OXapaKTepH3yBaTH (DYHKIIOHANBHUI CTaH
OpraHi3My, a TaKOXX BHUSBUTH TIOYATKOBi, IIe OOOPOTHI cTaili Oararbox
3aXBOPIOBAHb.

Cnucok BUKOPHUCTaHUX JIKEpeN

Jlotoupka O. B. IlepekncHe OKHCHEHHS JIMIAIB Ta aHTHOKCHIAHTHUU
3aXHMCT B OpraHi3Mi MiAOCHITHUX TBAPHH I BIUITMBOM CYOTOKCHYHHX J03 MiJi
Ha (OHI BXXMUBAHHA MHUTHOI BOJU 3 PI3HUM BMICTOM CTeapaTry. AKmyanvHi
npoonemu mpancnopmuoi meouyunu. 2013. Ne 3 (33). C. 139-145.

Mynpa V. O. EnoreHHa iHTOKCHKaLIsl, TEPOKCUIHE OKUCHEHHS JIIIi/IIB
Ta AHTUOKCHUJAHTHA CHCTEMa OpraHi3My B XBOpPHUX Ha IMojarpy Ha TJi
HEAJIKOTOJILHOTO cTearorenatutry. Meouuna ma kninivna ximis. 2019. 21, No 3
(81). C. 64-70.

Axosenko b. B., Tpetsik O. I1., Mexen O. b., Jlensko O. B. Bruus Hatpiii
naypuicyinbdary Ha geski Ol0XiMIYHI TMOKa3HUKH KpoBi kopoma. Hayxosi
3anucku TepHOninbcbK020 HAYIOHAIBLHO2O NeOa202iYH020 VHigepcumemy iMeHi
Bonooumupa I'namrwoxka. Cepist: bionoris. Cnenumyck : ['iapoekonorisa. 2015.
Ne3-4 (64). C. 772-776

Axosenko b. B., Tpersk A. I1., Mexen O. b., XaittoBa A. JI., CumoHOBa
H. A. BB KCceHOOIOTHKIB Ha AaKTHUBHICTh AHTUOKCHIAHTHOI CHUCTEMH B
TKaHWHaX Kopomna Haykosi 3anucku Teproninbcbkoco HAYioHANbHO2O
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neoaeoeiunoco yHieepcumemy imeni Bonooumupa I'namioxa. Cepist: biomoris,
2017, Ne 2 (69). C. 76-80

Symonova N.A., Mekhed O.B., Kupchyk O.Y., Tretyak O.P. Toxicants in
the degradation of lipids in the orginism scaly carp. Ukrainian Journal of
Ecology Volume 8, No 4 (2018). P. 6-10

BILIUB KOPEKIIi TOMEOCTA3Y TLJIbHUX KOPIB HA
PESUCTEHTHICTB OPI'AHI3MY HOBOHAPOIKEHUX TEJIAT
Mapis Kamoyp®, Anapiii 3amasiii?, Onexcanap Jdeminko?

'Cymchkuii HamioHansHUi arpapuuil yHiBepeutet, M. Cymu, YKpaiHa.
’[TonTaBChKHii IepKaBHUMN arpapHuli yHiBepcuTeT, M. [lonTasa, Ykpaina
kaf.anatomia@ukr.net

THE INFLUENCE OF HOMEOSTASIS CORRECTION OF BEEF COWS ON
THE RESISTANCE OF THE BODY OF NEWBORN CALVES
Maria Kambur!, Andriy Zamazii?, Olexandr Demidko®
1Sumy National Agrarian University, Sumy, Ukraine
%Poltava National Agrarian University, Poltava, Ukraine

Correction of the homeostasis of calving cows has a positive effect on the resistance of the
cals body

Obrpynmyeanua ma mema. HeENOBHOIIHHA TOMIBIS TIUIBHUX KOPIB
HEraTMBHO BIUIMBA€E Ha Opra”izM. 3a IUX YMOB CIIOCTEpIraju MOPYIICHHS
0OMiHY PEUOBHH y KOPIiB, HAPOXKEHHS HEKUTTE3TATHUX TEJIAT.

Memoou. BnnuB TKaHMHHUX TIpemapaTiB 3acTOCOBaHI KOpOBaM Ha
MOKa3HUKU PE3UCTEHTHOCTI OpraHi3My HOBOHapokeHuX TensaT. CpopmoBaHo 3
rpynu  HetenmiB. Heremsim mepmoi rTpymm 3actocoByBanii mo 30 M
ctabimizoBanoi 5% po3unHoM nurtpary Hatpiro. Herensim npyroi rpynu, mo 20
min «Cypdakra 3KD». TBapunam 3actocoByBanmu mo 20 mi ¢i3i0J0TTHHOTO
pO34rHY (KOHTPOJIB).

Pezynomamu. Pe3ynbratu qOCHiKEHb CBITYaTh, 110 Y TEIST OTPUMAHUX
BiJI KOPIB JIOCTIHUX TPy O1IBII BUCOKMM BMICT 3araJIbHOTO O11Ka Ta KaJIBIIIIO
y KpPOBI HOBOHAPOUKEHUX TEJAT mepioi Ta Apyroi rpymu. HemomycTumoro
OolHaK Oinmpie OyJia KUTBKICTh EPUTPOLUTIB Ta JIEUKONUTIB. daromurapHa
aKTUBHICTH JeikoruTiB Oyma Ha 14,8%-13,2% Oinbme y TensAT MOCHIIHHUX
rpym. Buiie BusBuBCs 1 paronuTapHuil iHAEKC TEJST MEPIOi Ta APYroi IpyIu.

Bucnosku. Takum 4MHOM, KOPEKIlisi TOMEOCTa3y KOPIB y Mepiojt
CYXOCTOIO MO3UTUBHO BIUIMHYJO Ha (PaKTOPH HeCTIeM(P1YHOT pE3UCTEHTHOCTI
OpraHi3My Ta KUTTE3IATHICTh TEJIST.
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BIIJIUB ITPEIAPATY «AIIIIIJIABMA» HA TEMIIU BECHAHOI'O
PO3BUTKY KOJIOHIX PI3HUX NIJIBUAIB MEJTOHOCHUX BJIKIJI
UTronmuaa Sznosuubka, !Ocran Manxamap, 2Bacuin Kpasuyk,
Tpuna Manuyk
! Yepnisenpkuii HaionansHoro yHisepeurery iMeni IOpis @enpkoBuya,
Yepniswi, Ykpaina, 2[Ipusatae mianpuemctso, YepHisii, Ykpaina
l.yazlovitska@chnu.edu.ua, dr.magnesium@gmail.com

THE INFLUENCE OF THE PREPARATION "APIPLASMA" ON DEVELOPMENT
RATE COLONIES OF DIFFERENT SUBSPECIES OF APIS MELLIFERA

!Liudmyla Yazlovytska, *Ostap Palamar, ?Vasyl Kravchuk, Irina Panchuk

L Yuri Fedkovich Chernivtsi National University, Chernivtsi, Ukraine
2Private enterprise, Chernivtsi, Ukraine

It was shown that the polymineralic preparation "Apiplasma™ increases the pace of
spring development of honey bee colonies (A.m.macedonica, A.m.carnica and their hybrid)
regardless of natural and geographical zones. In the colonies that received 0.6 ml of the drug
per 1 liter of 50% sugar solution, the greatest increasing in both the area of sealed brood and
the strength of bee colonies was found.

Menonocui Omxomm (Apis mellifera L), sk 3amwiroBadi BimirparoTh
BOXKIIUBY POJIb Yy MIATPUMII CTAJIOCTI €KOCHUCTEMU Ta CTaOLILHOCTI BPOXKAiB.
[IpupoaHi Ta/ab0 aHTPONOreHH1 CTPECOBl YNHHUKH (arpOXiMIKATH 1 MECTULIUIH,
nedIiuT KOpMIB, CE30HHI 3MiHHU, 30yJHUKH 3aXBOPIOBaHb TOIO) BUKIMKAIOTH
BTpAaTH Ta JCMOMYJSIII0 KOJIOHIM €BpOMEUChKOi MeIOHOCHOT Omkomu A.
mellifera. HemoBHOMLIHHICTh XapuyBaHHSA pHU MOHOGIIOPHIN Ji€Ti B AaHUN Yac
BBQ)KAETHCS BUPIIIAIBHUM SK JUIS 1HAWBIAYaJbHOTO 37I0POB’Sl OJKII, TaK 1 JJIs
3M0poB’s  1iMuX  KoyioHiW. [lomryk pedoBHH, 3MaTHUX  ITABHUIIYBaTU
KUTTE3ATHICTh KOJIOHIM MEIOHOCHUX OJDKUI B Cy4aCHHUX yMOBax € JOCHUTH
aktyanbHUM. KOpMOBI 3amacu KOJOHIM BKJIIOYAIOTh MEJ — OCHOBHE JIKEPENIO
BYTJIEBOJIB, TEpPry — JKEpesno OIIKiB, XUPIB, BITaMIHIB 1 MIHEpaTiB, fKi
BUKOHYIOTh CTPYKTYPHY, (P1310JIOT1UHY, KaTaJITUYHY 1 PEryasTOpHY (PYHKIIT B
KJIITUHAX 1 TKAaHMHAX KoMax. JlepiuuT MiHepadiB MOXKE TAKOXK MPU3BECTH /10
3MiH MOBeAIHKM Ojpkin. [lpoBeneHi HaMu ToMEpeaHl MOCTIIKEHHS TMOKa3alH,
110 mpenapar «AmimiazmMay — JHKEPEIo MaKpo- Ta MiKPOEJIEMEHTIB, MO3UTUBHO
BILJIUBA€ HA TEMITH BECHSHOTO PO3BUTKY KOJIOHIN MemoHocHUX O1kin. [Topoana
MPUHAJIEKHICTh € BU3HAYAIBHOIO IIOJ0 MOYATKY BECHSHOTO PO3BUTKY OJIKLI,
TOMY MM BUBYJIH (Di310JIOTTUHUM CTaH OJKOJMHUX KOJIOHIM PI3HUX MIIBHUIB 32
T Ipenapary «Amimiazmay IiJ1 4ac BeCHSHO1 T oiBIIi.

Excniepument npoBoammm BecHoto 2021 poky Ha 0a3i TphOX MPUBATHUX
nmacik pI3HUX MPHPOTHO-KIIMATHYHKMX 30H: 1) IBaHO-®PpaHKiBChbKa 00JacTh,
HanpipHsHChKHN paiioH, TipchKa 30HA, MOPOJAHUN CKJIAJ KOJOHIN - IIiJIBHI
A.m.macedonica, (ykpaincbka crenoBa); 2) UepHiBenbka 001acTh, BrKHUIIbKHIA
paiioH, Tipchbka 30HA, MOPOJHHUM CKJIaJa KOJIOHIH - migBug A.m.carnica,
(xapmarchkuii exotum); 3) YepHiBelpbka 00acTh, JIHICTPOBCHKUI paiioH,
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piBHMHHA 30Ha, IOPOJHUM CKJIaj KOJOHIA - mimBug A.m. macedonica,
riopunuzoBana A.m.carnica. Ha koxHii macimi 3 60 6mKkonocimMelt chopMmyBamu
KOHTPOJIbHY Ta Mo 2 AociigHi rpynu. Bceil 6mpxonociM’i Oynu 6€3 KIHIYHUX
O3HAaK 3aXBOPIOBAHb Ta MaJIM MPUPOAHO 3aILIITHEHUX MAaTOK OJIHOTO BiKY (2019
poky). O6pobka Oxin Bij kiima Varroa 3a1icHIoOBatach BOCEHU MpernapaToM
binin. ITigroaismaro 6/pK0I0CIiMeN TPOBOJAMIIA BIPOJOBXK 2-X JHIB 3 IHTEPBAIOM
y TWXKJICHb B 3aJ€KHOCTI BiJ morogHux ymMoB 2021 poky 3 KiHIlg Oepe3Hs 0
noyatky TpaBHsa 50 % po34MHOM IYKPY, A0 SIKOTO J0JIaBaJId Pi3HI KOHIIEHTpAIIii
npenapaty «Amnimiazmay. [lepex mouatkom pocminy, Ha 12-#, 24-i1, 36-i1 Ta 48-
W JIeHb JIOCIHiy MPOBOIMINA PEBi3il0 KOJOHIN Ha KUIBKICTh PO3IJIONY Ta CHUITY
ciM’1 3a 3arajgbHO TpUUHATHMH MeTomamu. Crin 3a3HaunTH, mo BecHa 2021
POKY BBa)kaJlaCh aHOMAJIBHOIO 3a MOTOJAHMMH YMOBaMH Ta XapaKTepU3yBalach
TPUBAJIMMHU MIHYCOBUMH TEMIIEpaTypaMH TOBITPS BACHHb Ta BHOYI, XOJIOTHUMHU
BITpaMH, JOLIAMHU 3 MOKPUM CHITOM, MIHIMAJIbHOIO KUIBKICTIO COHSYHHMX JHIB
Tomo. Taki MOrogHi yMOBHM BHUKJIMKaJIWd 3HAYHI BTpPaTH CHJIM KOJIOHIM Ta
noTpeOyBaJIl KOPEKIli 3araJIbHOMPUIHATOT METOIUKHU BEJIEHHS OJKIJTLHUIITBA B
Heil mepiojy poKy — IITYYHO CTPUMYBAaBCS PO3BUTOK KOJIOHII HUIIXOM
yTPUMAaHHS M1ABUIICHOI IIJTLHOCTI THI3/.

BceranoBieHo, 10 BECHSHHUM NPUPICT IJIOUI PO3IUIOAY KOJIOHIM MOPOIU
yYKpaiHCbKa CTenoBa 3a mnepioa 3 12-ro mo 24-il 1eHp A0CHiay B KOHTPOJIbHIN
rpyni (He OTpUMYBAJIM IpenapaTry «AIimiasmMa») y OKpeMHUX KOJOHISIX OyB
HaBITb BIJ €EMHMM, TOJl AK B JIOCHIJIHUX TIpylax TakUX KOJIOHIM He
3ycTplyasioch. Y JAOCHIAHIA Tpymi, KOJOHII SIKOI OTPUMYBajid MEHIIY
KOHLIGHTpALil0 TMpenapary «AmimiasMa», MOpoUec «UYEpBIiHHS» MaTKU HE
MPUIUHSBCS, TPOTE CIOCTEPITANIOCh KWOTO CYTTEBE CIHOBUIBHEHHS, TOMY B
JESKUX KOJIOHISIX TPHUPICT TUIONI PO3IUIOAY JAOPIBHIOBAB HYJIO. Y Jpyrid
JOCIITHINA TPYIIi, 10 OTPUMYBaja BUIIlY KOHIIEHTpaIlito npemnapaty (0,6 mi Ha 1
mitp 50 % po3unHy IYKpY) MPOIIEC BiKIAJaHHS SEIIb MATKOO MiICUITIOBABCS, 1
B TIEBHUX KOJIOHISIX CHOCTEPIraBCs HAWOUIBIINNA MPHUPICT TUIOMII 3are4yaTaHOTo
po3miony. Jlns  KOJMOHIM OKIT  KaprmaTchbKOTO E€KOTHUITY CIOCTEepIraBcs
aHAJOTIYHUIN eeKT i KOHTPOJBHOI Ta MEepIIoi (3 MEHIIOK KOHIIEHTPAIIIEI0
«AmnimiazMay) JocaiqHo1 rpynu. Y KojoHisx apyroi rpynu (0,6 mu mpenapary)
IIbOT0 €KOTHUITY IUIONIA 3aredaTaHoTo po3riony Ha 48-i neHs mociiay Oyra Ha
40 % BUIIOIO MOPIBHSHO 3 KOHTPOJBHOIO rpymnoto. [lpupict cunm OIKOIMHUX
KOJIOHIM MiABUIY yKpaiHChKa cTenoBa, 3a nepioa 3 22.03.2021 mo 26.04.2021,
T0oOTO Ha 36-i1 neHpb Aociiny B Apyrid rpymi 0yB Buie Ha 50 %, a B KOJOHIAX
nigBuay 4.m.macedonica, ribpuanzoBanoro 4.m.carnica, 3a nepioza 3 29.03 no
15.05.2021 (na 48-ii nens nociiay) Ha 60%, MOPIBHSIHO 3 KOHTPOJIBHOIO.

Takum yuHOM, y KOJIOHISX, sIKi oTpumyBana 0,6 mur mpenapary Ha 1 miTp
50 % po3uuHy IYKpY, BUSBICHO HAUOUIBIINN MPHUPICT K TUIOINII 3ale4aTaHOro
pO3IIONY, TaKk 1 CHUIM OKOIMHUX KOJoHiM. OTke, HE 3Baxaloyd Ha
eKCTpeMaJbHl MOTO/IHI YMOBH, MOJIMIHEPAIbHUN TIpenapatr « Aminiazma
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MOCUJIIOE TEMIIM BECHSHOTO PO3BUTKY KOJIOHIM MEIOHOCHHMX OJDKIT YCIX
JAOCTKYBaHUX MiABUIB HE3AJIEKHO BiJl IPUPOTHO-TEOTpaiuHUX 30H.

1010 JEHKOIMTAPHUX IHJEKCIB ITIJ] YAC OIIIHKHA
E®EKTIB 'YMIHOBUX PEUOBUH HA OPTAHI3M CBUHEHN
Baaguciaas Uymak
JIHIMPOBCHKUIM JIepKAaBHUM arpapHO-€KOHOMIUYHMM YHiBepcuTeT, JHimpo,
VYkpaina, chumak.v.o@dsau.dp.ua

THE APPLICATION OF LEUCOCYTE INDICES DURING THE EVALUATION OF
THE EFFECTS OF HUMIC SUBSTANCES ON THE ORGANISM OF PIGS
Vladyslav Chumak
Dnipro State Agrarian and Economic University, Dnipro, Ukraine

Hematological indices in pigs were calculated. The neutrophil/monocyte ratio in the experimental
groups was lower compared to the control group (9.5 and 12.3, respectively). The ratio of

lymphocytes/eosinophils in control group animals was lower (10.8 and 14 respectively). The use of humic
substances in young pigs activates the macrophage system and reduces the tendency to
allergic reactions.

Jns  Oinbmioi  iHGOPMATHBHOCTI  PE3YJIbTATIB  I'€MATOJIOTTYHOTO
JOCIIKEHHS! KPOBI PONOHYETHCS BUKOPUCTAHHS PI3HOMAHITHUX 1HTETPATbHUX
iHaekciB. [Ipote BUAOBI 0OCOOJMBOCTI CKIaAy KpOBI CTOSTh Ha 3aBajl
BUKOPUCTAHHSI 3HAUYE€Hb HOPMH JIEUKOIIMTAPHUX I1HAEKCIB, sSIKi 0OpaxoBaHi JIs
KpOBI JIFOAWHU. Y KJIIHIYHIM MEIUYHINA MPAKTHUIl BOHU JIO3BOJIAIOTH BU3HAYATH
BHUPA3HICTh €HIOTCHHOI IHTOKCHKAIIli, THIHN aJaNnTaiiHuX peakIilii opraHizmy,
OI[IHUTH CTaH PI3HUX JIAHOK IMYHHOT CHCTEMH, TSDKKICTh 3aXBOPIOBAaHHS, HOTO
nepebir Ta mporHo3. Y CBOiK poOOTI CydacHi JiKapi BEeTEPUHAPHOI MEIUITUHU
BUKOPHUCTOBYIOTh pE€3YyJbTaTH JIEHKOUUTapHOI (GOpMylIH, y TOMY YHCIHI
OTPYMaHi 3a JOTOMOTOI0 CYYaCHMX T'€MAaTOJOTIYHUX aHaji3aTopiB, HAMPHUKIIAT
VETSCAN-HMS Ta ixmii.

OO6paxoBaHO 1HJIEKCH JICMKOUMTAPHUM, JEHKOUUTAPHUM 1HTOKCHKAIIIi,
3CYyBYy  JIEMKOUHMTIB, JIM(POIMUTAPHO-TPAHYJIOUUTAPHUIN,  CIHIBBIAHOIIEHHS
HEeUTpouIB 1 JIM(OUUTIB, CIIBBIJHOIIEHHS HEUTPOPLIIB 1 MOHOLMUTIB,
CITIBBITHOIIEHHS JIIM(POIUTIB 1 €03UHODIIIB.

CyTTeB1 BIAMIHHOCTI Y JIEHKOUMTApHIN (HhOpMYJIl KPOBI MIX JIFOAMHOIO Ta
CBUHEIO, a caMe€ 3a BMICTOM JIMQOIHUTIB Ta HEUTPODIIiB, TOTPEOYIOThH
KOPUCTYBaHHS IHIMMHU 1HTEpBAJIaMU HOPMH. BUTBIIICTh pO3paxoBaHUX 1HIEKCIB
HE BIJIPI3HSIIMCH y KPOB1 TBAPUH KOHTPOJBHUX Ta JOCIITHUX Tpym (He Oiblie,
Hik Ha 10%). 3a HammMu pe3yibTaTaMd BiApI3HAIUCH Ha moHan 20% Mix
rpynamMu JIMIIE CHiBBIIHOUIEHHS HEUTpo(1au/MOHOUMTH (Y TBAPUH JOCIHITHUX
rpynax 0yjo Hux4e — BianoBigHo 9,5 1 12,3), a miMdouuTt/eo3uHOP 1M BUILLE
(10,8 1 14).
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3a BITUBY 3aXBOPIOBaHb a00 MiJ 4ac AOCTIIKEHHS ePeKTiB O10J0TIHHO
aKTUBHUX PEUOBUH HA OPraHi3M MOJIOJIHSKA CBUHEW JOIIBHO KOPHCTYBaTUCh
reMaToJIOrYHUMHU 1HJEKCaMU. 3aCTOCYBaHHS T'YMIHOBUX PEYOBHH MOJIOJHSKY
CBUHEW crpuse akTHBi3alii MakpodarajibHOi CHCTEMH Ta 3YMOBIIIOE€ MEHIIY
CXWJIBHICTD JIO aJIeprivyHO1 PeaKiii.

IIVIEHAPHA CECIS S. KNIITUHHA BIOJIOI'TA
PLENARY SESSION 5. CELL BIOLOGY

DECIPHERING THE ANTI-NEOPLASTIC EFFECT OF SMALL
MOLECULE INHIBITOR KAN438757 AND CURCUMIN
COMBINATION ON NON-SMALL CELL LUNG CANCER CELL LINE
Deniz Ozdemir?, Can Ali Agca?

12 Department of Molecular Biology and Genetics, Bingol University, 12000,
Bingol, Tiirkiye

Background/Aim: PFKFB3, a key regulator of glycolytic cascade,
catalyzes the synthesis of F2,6P2, which allosterically activates PFK-1, the rate-
limiting enzyme in glycolysis. PFKFB3 protein levels are overexpressed in lung
cancer and its expression or activity is strongly associated with cancer
aggressiveness and poor prognosis. Along with recent evidence, inhibition of
PFKFB3 targeting cancer therapy, through its therapeutic efficacy, leads to cell
migration inhibition arrest, autophagy, DNA damage and apoptosis. The aim of
this study is to investigate the effect of the combination of KAN438757 and
Curcumin on non-small cell lung cancer

Materials and methods: Cell viability and ICs values were determined by
WST-1 test. The combination effect of the new inhibitor with the monotherapy
effect was analyzed by cell migration assay. The comet assay for DNA damage
was used for DNA damage detection in A549 cells. The effect of monotherapy
and combination on cell death morphological changes were examined by
Acridine Orange and Ethidium Bromide staining, and also apoptosis markers
were examined by western blotting.

Results: KAN0438757 showed a very high effect on cell viability in the
A549 cell line in a dose-dependent manner compared to the control group. It
was observed that cell migration gradually slowed down in the treatment groups.
The difference between the groups in the DNA damage occurred in the A549
cell line after the treatment was clearly seen due to the tail formation. In cell
death, firstly, it was observed that dead cells increased with increasing dose
amount compared to the control group, and there was an increase in Bax protein
level, and a decrease was observed in TIGAR protein compared to the Curcumin

group.
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Conclusion: The combination of KAN04387572 and Curcumin had an
anti-neoplastic effect, indicating that combining a PFKFB3 inhibitor with
Curcumin could be promising for lung cancer treatment.

Acknowledgement: This study was supported by the Scientific Research
Projects Coordination Unit of Bingdl University (Project No: BAP-
FEF.2021.05.)

MOIIYK NOTEHIIMHUX CAUTIB 3B’I3YBAHHS IBEPMEKTHUHY
3 B-TYBYJIIHOM FUSARIUM GRAMINEARUM
Kycroscbknii €prent? | Emenns Auaal?

! IncTuryT XapuoBoi GioTexnosorii Ta renomiku HamionansHoi akagemii Hayk
VYkpainu, KuiB, Ykpaina
2 HartioHaTbHUTH yHiBepcuTeT «KueBo-MorumnsiHcbka Akajaemis,
Kuis, Ykpaina
ye.kustovskyi@ukma.edu.ua

IDENTIFICATION OF POTENTIAL IVERMECTIN BINDING SITES ON THE -
TUBULIN OF FUSARIUM GRAMINEARUM
Yevhen Kustovskiy*?, Alla Yemets!?
LInstitute of Food Biotechnology and Genomics, National Academy of Sciences of Ukraine,
Kyiv, Ukraine
2 National University of Kyiv Mohyla Academy, Kyiv, Ukraine

Ivermectin is a widespread antiparasitic agent which stabilizes microtubules through [3-
tubulin binding in mammalian and nematode cells. The B-tubulin conservatism provides a
basis for the research of potential ivermectin interactions with B-tubulins of other eukaryotic
organisms including phytopathogenic species of Fusarium genus.

Obrpynmyeanns  ma  mema. IBEpMEKTMH — 1€  TOIIMPEHUN

AHTUTIAPA3UTUYHUIN areHT MPUPOJHOTO TOXO/KEHHS, MEXaHI3M Jii SIKOTO
MOB’sI3aHUM 31 CTAOLTI3aIer0 MIKPOTPYOOUOK KIIITUH HEMAaToJ[ Ta CCaBIIiB.
Mikpotpy6ouku (MT) € BUCOKOTUHAMIYHUMU CTPYKTYypPaMH, 1110 O€pyTh y4acTh
y KJIITHHHOMY TOJIIJII Ta MpoIlecax POCTy Ta PO3BUTKY €yKapIOTMYHUX KIITHH.
OcuHoBuuM 6151koM MT € TyOyniH, SIKHU CKIaAa€ThCs 3 0- Ta B-CyOOIMHUIIb, 1 €
e(EeKTUBHOIO MIIICHHIO Ui 6araTb0X CHOJYK 3 aHTUMITOTHYHOIO aKTHUBHICTIO.
KoncepBaTuBHICTh TYyOyJIHY Ja€ MiACTaBU JJIs JOCHIDKEHHS MOJIUBOCTI
B3a€MO/IIi 1BEpMEKTHUHY 3 [(-TyOyJIHOM IHIIUX €YKApIOTUYHUX OPraHi3MiB,
30KpeMa, (piTomaToreHHUX rpudiB poay Fusarium, siki MOpIYHO MPU3BOASATH J0
3HaYHUX BTpaT BPOXKAIO 3JIAKOBUX Ta OBOUEBUX KYIBTYP.
Tomy wmemoro pobotn Oyna0 3AIACHUTH TIOIIYK HAWBIPOTIIHIMIUX CAUTIB
B3a€EMOJIii iBEpMEKTHHY 3 [-TyOynaiHOM mpeacTaBHUKIB poxy Fusarium. [[ns
OO TONEPEAHLO IPOBOAMIIM IOPIBHSHHS IOCIIJIOBHOCTI aMIHOKHCJIOT
NOTCHIIHHUX CaWTIB iBepMEeKTHHY y Fusarium Ta iHIIMX eyKapiOTUYHUX
OpraHi3MiB, 30KpeMa CCaBIliB, /i1 BCTAHOBJICHHS CTYICHS 1X 1ICHTUYHOCTI.
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Memoou. Yepes BiICYTHICTh €KCIIEPUMEHTAJIBLHO BUPIIIEHUX CTPYKTYp -
TyOyniny Fusarium mns mopiBHsHHS Oyna oOpaHa monenb [B-tyOyminy F.
graminearum (UniProtKB: Q4HZSS), ciiporro3osana AlphaFold 2.0, crabinbhi
€JIEeMEHTH BTOPUHHOI CTPYKTYpPH SIKOI MarOTh MEPEBAXHO BUCOKUU PIBEHBb
tounocti (PLDDT > 90); nepesipka y MolProbity migrsepauna BHCOKY AKICTB
mojeni. Teopernuna cTpykrypa B-TyOyainy F. graminearum mopiBHioBaiacs 3
eKCIIEPUMEHTAJILHOIO CTPYKTYypoto B-TyOyminy ccaBuiB (PDB ID: 51YZ, nanior
B), orpuMaHOIO 3a JOMOMOTOK PEHTTEHOCTPYKTYpHOro aHaiizy. CTpyKTypu
oymu BupiBasHi y UCSF ChimeraX 1.4, a aMiHOKHCIIOTHI TOCIIiJJOBHOCTI — y
nporpami EMBOSS Stretcher, mpu npomy uepe3 KOHCEPBATHBHICTh TYOYIiHY
Oyna Buxopucrtana marpuiis PAM-40. VYci BiAMIHHOCTI Y TMOCTIZOBHOCTSX
NOTEHIIHUX caiTiB Oynmu mnpoanamizoBani y ChimeraX 3 ypaxyBaHHsSM
croco0iB  3B'SI3yBaHHS  BIJIOMUX JiiraHaiB. Buxoasuum 3  HasIBHOCTI
€KCIIEPUMEHTAJIbHUX [I0Ka31B CTaOUII3yI04oro BIUIMBY 1BepMEKTHHY Ha MT,
aHaTI3yBajM JIMILIE CAaWTH CTAaOLII3YIOUMX areHTiB, SIKMX Hapasi BIJOMO JBa:
TakcaHoBUM cait, yrBopenuit H1, H7, H6-H7, S9-S10 ta M-netnero, Ta caifr
JayniManiia/nenopysuaa, intepdeiic skoro 3naxoautbest mixk H9 ta H10.

Pezynomamu. Y pe3ynbrari BUPIBHIOBaHHS CTPYKTYpP Ta MOCIIJIOBHOCTEN
OyJI0 BCTAHOBJICHO CEpeIHbOKBaApaThyHe BiaxwieHHs Co Tap 3aJIMIIKIB
TEOPETUYHOI Ta eKCIIEPUMEHTANILHOI CTPYKTYpH, sike cknano mume 1.14 A, mo
BKa3ye Ha BHCOKY TOYHICTH mporuody AlphaFold; imenTHuHIiCTH
nociigoBHocTel ckiana 82.5%, a moniOHicTh — 87.4%. Y mocnigoBHOCTI -
TyOyniHy F. graminearum mnpucyTHI 3aMiHM BaXKJIMBHUX JUIS 3B’ S3yBaHHS
JITaH/IB aMIHOKHUCJIOTHUX 3JIMIIKIB TakcaHoBoro caty: K19A ta V23T HI,
H227Y H7, Q279H ta L284V M-netrni. BpaxoByroun 4acToTy Ta XapakTep
3B’SI3KIB BIJJOMHUX JIIFAHIIB 3 IUMU 3aJIMIIKAMH, MOXHa MPUIYCTUTH, IO
HaWCyTTEBIIMI BIUIMB HA 3B’SI3yBaHHs JITaH/IB TAaKCAaHOBOrO calty 3 [3-
TyOyaiHoM F. graminearum marume 3amina y 227 no3wuiii H7, amke OUIbIICTh
3 HUX (JIKTIOCTaTHH, TAKCOJI, TAKCAJIOHOJI] TOII0) YTBOPIOIOTh BOJHEBI 3B’ SI3KU
3 H227, a Ttaki niraHam SK 3aMIaHONIA Ta ITUKIOCTPENTHUH KOBAJICHTHO
3B’SI3yI0TbC 3 1M 3anumkoMm. Ha mporuBary H227Y  BigMiHHOCTI 'y
nociigoBHOCcTsIX HI (K19A ta V23T) He mMOBMHHI MaTH CYTTEBOTO BIUIMBY Ha
3B’SI3yBaHHS 3 TAaKCAaHOBHM CAaWTOM, OCKILIBKH JIMIINE JCSAKl JIranau (Takco,
TaKCAJIOHOJII]T, 3aMITaHOJ1/1) KOHTAKTYIOTh 3 II€I0 CIIPAILIIO.

[TocmimoBHOCTI calTy naymiManiga/menopysuaa B-tyoyainy F. graminearum
npuTaMaHHa OlIbllla KOHCEPBATUBHICTD Y BaXKIMBUX JJIs 3B’ SI3yBaHHS MO3ULISX,
npore 3amiHa S Ha Py mosuumii 296 H9 mae BrnmmHytu Ha dopmyBaHHS
BOJIHEBUX 3B’s3KiB, a 3amiHa P Ha F y mo3urii 305 S8-H9 — moTentiitHo Moxe
NEePeIIKOKAaTH 3B’ A3YBaHHIO uepe3 NepeKkpuBaHHs O1uHoro snanmiora F nocrymy
110 CauTy.

Takox ciif 3BepHYTH yBary Ha 1BepMEKTHUH-1HAYKOBaH1 MyTailii reHa [1-
TyOyniny Haemonchus contortus, — F167Y S5, F200Y ta E198A S6 — wmicie
pO3TalllyBaHHs SKUX MOXeE OyTH MOB’SI3aHE 3 MICLIEM 3B’SI3yBaHHS 1BEPMEKTUHY.
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Hanpukmnan, oavH 3 HEUIOJABHO BIJKPUTHUX CaMTIB 3HAXOMUTHCA MOPYY 3
3aNUIIKaMH Y WX MO3UIIsIX, Horo iHTepdeiic po3ramobanuii Mixk H4-S5 ta HS-
S6 (Muhlethaler et al., 2021). [To3umii 167, 198 Tta 200 B mocmigoBHOCTI [3-
TyOyniny F. graminearum e KoHCepBAaTHBHHUMH, TOI 5K MOCIIJOBHICTh CCaBIliB
MmictuTh 3aminy F200Y.

Bucnosku. 'Y pesynabTaTi JOCHIKCHHS OyJI0 BHSBICHO HaWBIpOTTHIII
caiiTh 3B’SI3yBaHHS IBepPMEKTHHY 3 [-TyOyminom F. graminearum, siki OymyTb
Bepu(iKOBaHI B MOJAIBIIOMY 3a JOMOMOTOI0 MOJIEKYJISPHOTO JOKIHTY Ta
MOJICKYJISIPHO-TUHAMIYHUX CUMYJISIIIH.

HAHOHOCIH KOIMOJIMEP JEKCTPAH-GRAFT-
MNOJIIAKPIJIAMIJL HE MAE HUTOTOKCUYHOI JIIi HA KYJIbTYPY
®IBPOBJIACTIB

Bosiogumup Ipoxoniok’?, Anton Tkauenxo!, Harania Kyuesou®,
AHHa KaBeanCLKaZ, AHaToJiii Onimenko!
1XapkiBchbKkuii HalIOHAIEHKMI MEMYHKI yHIBEPCUTET, XapKiB, YKpaina,
2[HcTHTYT 1IpobiaeM kpiobionorii i kpiomeauuman HAH Ykpainu,
XapkiB, YkpaiHa
SKuiBchbkuii HaLioHANBHUHN yHiBepcuTeT iMeni Tapaca IlleBuenka,
Kwuis, Ykpaina

DEXTRAN-GRAFT-POLYACRYLAMIDE COPOLYMER NANOCARRIER HAS NO
CYTOTOXIC EFFECT ON CULTURED FIBROBLASTS
Volodymyr Prokopiuk?, Anton Tkachenko?!, Nataliya Kutsevol?,
Anna Kaverinska?, Anatolii Onishchenko?
!Kharkiv National Medical University, Kharkiv, Ukraine
2Institute for Problems of Cryobiology and Cryomedicine of the National Academy of
Sciences of Ukraine, Kharkiv, Ukraine
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

Low cytotoxicity is important for nanomaterials used for medical purposes. The
objective of this research was to investigate the cytotoxicity of dextran-graft-polyacrylamide
copolymer nanocarrier against cultured fibroblasts using neutral red uptake assay. Dextran-
graft-polyacrylamide copolymer does not reduce the viability of cultured fibroblasts
indicating the absence of direct cytotoxic effects.

3acTocyBaHHS  MOJIMEPHMX HOCIIB  JJI1  HAHOYACTUHOK  JIO3BOJISIE
MOAU(IKYBaTH iX BJIACTUBOCTI, CTBOPIOBATH JIETO, (PIKCYBATH 10 HUX IMIUJIAHTH
Ta 3a0e3meuyBaTd 1X TPAHCIOPTYBAaHHS B Opradizmi. B mnomepeanix
JTOCIIDKCHHSX TMPOJEMOHCTPOBaHA MOXKJIMBICTh 3aCTOCYBaHHS KOMOJIMEPY
nekctpan-graft-momiakpimamin y skocTi HaHOHOCiS. [l 3acToCyBaHHS B
MEIUYHUX MUIAX HEOOX1HO MPOBECTH BCeOIUHE JOCIIKEHHS HA TOKCUYHICTB,
OJTHUM 3 €TaIliB SKOTO € aHaIi3 MPSAMOi IUTOTOKCUIHOT ii.
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Metoro mociimkeHHs OyJio OIIHUTH ITUTOTOKCHUYHICTH KOIOJIMEPY

nekcrpan-graft-momakpinamin Ha KyneTypi KIiTHH QidpodiacTis in Vitro.

JlocnmipKkyBai TOKCHYHICTh TIOJIIMEPY 3a METOJOM TECTY TOTJIMHAHHS
HEHTpaIbHOTO YEpPBOHOTO. MeETOJ 3aCHOBaHWW Ha 3JaTHOCTI >KMBHUX KIITHH
AKTUBHO HAKONWYYBAaTH HEUTpaJbHUM YCPBOHWUH IIISAXOM TIHOLHUTO3Y.
3actocoByBaiiM  eMOpioHanbHI  (QiOpobiacTu  1mIypiB, SKI  OTPUMYBAIHU
dbepMeHTaTUBHUM HUIsAXOM. KIITUHM KyJnbTHBYBaiu Ha cepefoBuiiii DMEM 3
10% Ownyavoi QetanpbHOT cHupoBaTku Ta 1% aHTHOI0THKY/aHTHUMIKOTHKY.
Knituan kynstuByBasin 'y CO; inkyGatopi mpu 37°C Tta 100% Bosorocri.
®ibpobnactu mnepeciBamu Ha 96-TyHKOBMH TMJIaHIIET, 4Yepe3 24 TOAMHU
nomaBamm 0-2-5-10-20-30-50 mr/m komomiMepy jaekcTpaH-graft-momakpinami.
Yepes 24 roauHM JyHKA TPOMHBAIM, [OJABad PO3UYMH HEUTPATBHOTO
YepBOHOTO HA CEPEAOBHUIIl KyIbTUBYBaHHA. Yepe3 3 TOAMHM TyHKH IPOMUBAIH,
HEUTpaJIbHUI 4YepBOHUM pO3uMHsUIA B 70° eTaHONl, ONTUYHY MILUIBHICTh
BUMIpIOBaIM Ha JMOBXiHI XBWIl 570 HM. CTaTUCTHYHY OOpOOKY MPOBOJMIU 32
kputepisimu Kpackena-VYourica Tta JlaHHa, pi3HULIO BBAXAIM 3HAUYIIOKO MPU P
menitre 0,05.

VY 3a3HayeHUX KOHIICHTPALISX MOCHIKYBAaHUNW HAHOHOCIM HE BUKIIMKAE
3MIH MOMJIMHAHHS KIITUHAMU HEHUTPAJbHOTO YEPBOHOIO, IO TOBOPUTH PO
BIJICYTHICTh MPAMOIO IUTOTOKCHUYHOTO edekTy. TakuM YMHOM, KOMOJIIMEp
AeKcTpaH-graft-momakpinamin Moke  pO3MIAAATHCA  SK  MEPCICKTUBHUM
HAHOHOCIA JIi BUKOPUCTAHHS 3 MEIUYHOIO METOI MICHS MOJAIBIIOTO
KOMILJIEKCHOT'O aHaJII3y TOKCHYHOCTI Ta O10CYMICHOCTI, Y TOMYy YHCIl U B
eKCIIepUMEeHTax iNn Vivo.

HAHOHOCI KOIMOJIMEP TEKCTPAH-GRAFT-
MNOMAKPIJAMIJI HE CTUMYJIIO€ TEHEPAIIIO AKTUBHUX
®OPM KHUCHIO B EPUTPOLIUTAX
Anton Tkauenko!, Haranis Kynesou?, Boaogumup Ipoxomox!?,
AHatoJiii Onimenko?
IXapxiBchknii HaiOHAIBHYUI MEIMYHMI YHIBepeHUTeT, XapKiB, YKpaina,
2KuiBCchKHi HalioHanbHKH yHiBepeuteT imeni Tapaca IlleBuenka,
Kwuis, Ykpaina
S[ucTuryT nmpobaem kpiobiomnorii i kpiomeauuuan HAH Vkpainu, Xapkis,
VYkpaina

DEXTRAN-GRAFT-POLYACRYLAMIDE COPOLYMER NANOCARRIER DOES
NOT TRIGGER REACTIVE OXYGEN SPECIES GENERATION IN
ERYTHROCYTES
Anton Tkachenko?, Nataliya Kutsevol?, Volodymyr Prokopiuk®?,

Anatolii Onishchenko?

'Kharkiv National Medical University, Kharkiv, Ukraine
2Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

95



“Current Problems of Biochemistry, Cell Biology and Physiology”, 6-7 October 2022, Dnipro, Ukraine
“AKTyanbHi npo6aemum cyyacHoi 6ioximii, KniTMHHOT 6ionorii Ta disionorii ”, 6-7 }koBTHA 2022 p. AiHiNpo, YKpaiHa

3Institute for Problems of Cryobiology and Cryomedicine of the National Academy of
Sciences of Ukraine, Kharkiv, Ukraine

Polymer nanocarriers are promising for reducing the toxicity of nanomaterials. The aim
of the current study was to assess the toxicity of dextran-graft-polyacrylamide copolymer
nanocarrier against erythrocytes by analyzing its capacity of promoting reactive oxygen
species (ROS) generation using H2DCFDA staining. Dextran-graft-polyacrylamide
copolymer does not induce ROS generation in erythrocytes following direct exposure for 24 h
suggesting its good biocompatibility.

[lopymieHHs: peAoKCc-CTaHy Ta PO3BUTOK OKCHUAATHUBHOTO CTpECy TIpae
BOXKJIUBY  pOJdb y  TATOT€HE31  OHKOMATOJIOTii, 3anajibHUX  Ta
HEHpOJereHepaTUBHUX 3aXBOPIOBAaHb, TOIIO. BHCOKa pEakTHUBHICTh aKTUBHUX
dopm kucHio (ADK), rimepnpoaykiiis SKHUX TPU3BOAUTH 0 OKCHUAATUBHOTO
CTpecy, 0OYMOBIIIO€ IMOIIKO/JKEHHSI TKaHWH oprasizmy. KpiMm Toro, HagmipHa
reHepamiss A®K wmoxe cnocrepiraTucss y KIITHHAax y BIJINOBIAb Ha
HaHOMaTepiaih, OOYMOBIIIOIOYM 1X IIUTOTOKCHYHICTh. 3HAaYHUU MpOrpec y
JTOCHIDKEHH] ~ TepaneBTUYHUX €(EeKTIB HAHOYACTMHOK HATUKAEThCS  Ha
oOMexeHHs, 00yMOBJIEHI BUCOKOIO TOKCHYHICTIO HaHOMAaTepiajiB, OCOOIHMBO 3
samydeHHIM ADK-3anexHux mexaHismiB. OgHUM 31 NUIAXIB MOJOJAHHS ITI€T
npo0ieMu € BHUKOPUCTAHHS HEUTPAIbHUX  HAHOHOCIIB-TIOJNIMEPIB,  fAKl
J03BOJISIFOTh 3HU3UTH TOKCUYHICTh OCHOBHUX KOMIIOHEHTIB CUCTEMHU.

Mertoro nociikeHHs OyJio OLIHUTH BIUIMB KOIOJIIMEpy AekctpaH-graft-
MOJIIAKPLIaMIiJl HA MOKA3HUKH PEIOKC-TOMEOCTAa3y EPUTPOLUTIB B €KCIIEPUMEHTI
in vitro.

HanoHociéi  komosiMmep  aekctpan-graft-momiakpimaming  (0-5  mr/m)
iHKyOyBanu (24 ron) 3 kpoB’ro 6 iHTakTHUX IMypiB nomysnii WAG, Bigoip sxoi
3MIMCHIOBABCS y BAaKyTEMHEpU 3 AHTUKOArYJISHTOM. 3 KpOBI OTPUMYBAIU
CYCIICH31I0 €PUTPOIUTIB, Ky Yy MOJAIBIIOMY 1HKyOyBayd 3 mianeratom 2',7'-
muxnopauriapodiyopecieiny (5 MkM), mo € 30HA0M uyTiauBuM g0 ADK. ¥V
epuTporMTax 30HA mig giero  ectepa3 Tta A®K meperBoproBaBcs Ha
nuxyopduryopectiein. [HTEHCHBHICTH HOro (QuIyopecieHIlii XapakTepusyBaiia
BHYTpimHbOKIITUHHUM BMIicT A®K Ta peectpyBamacss Ha MNPOTOYHOMY
muromerpi BD FACSCanto™ |l (BD, CIIA). AwxamizyBajii 3Ha4eHHS
CepelHbOI I1HTEHCHUBHOCTI (IyopecleHIii auxjiopdiyopecleiny B 3pa3Kax.
BuxopucroByBanu ctatuctiuusi kputepii Kpackena-Yommica ta Jlanna.

VY 3a3HaueHUX KOHIICHTPAIIX HAHOHOCIH HE BUKJIMKAE I1ABUIIEHOI
rerepaiii ADK, npo 1o MoxHa CyIuTH 3 BIACYTHOCTI CTATUCTUYHO 3HAUYIIMX
smia (p > 0,05) mapametpy iHTeHCHBHOCTI (uryopectieniiii ADK-uytiuBoro
30Hay. ADK € BaxknmuBUM (pakKTOPOM TOKCHYHOCTI HAHOMATEpiamiB. 301TbIICHHS
redepaiii A®K B eputponurax mia Ai€I0 HAHOCTPYKTYPOBAaHUX MartepiajiB
MPU3BOJIUTh IO  TIOMIKOJUKEHHS  CTPYKTYpPHHX Ta  (PYHKI[IOHATHHUX
MaKpOMOJIEKYJ, BIUIMBA€ Ha PETrYJISATOPHI CHUTHAIbHI LUISXM Ta 1HAYKYE
3aruOesnp KIITUH IUISXOM IeMoji3y abo epurnrto3y. TakuM YMHOM, BIJICYTHICTb
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NPOOKCHIAHTHUX e(eKTiB KomoiiMmepy JnekctpaH-graft-momiakpimamin mo
BIJTHOIIICHHIO JI0 €PUTPOIUTIB JOMOBHIOE 1HII €KCIIEpUMEHTANIbHI JaHi, MI0A0
BHUCOKOI 010CYMICHOCTI JaHUX IOJIMEpIB, IO POOUTH iX MEPCIEeKTHBHUMHU
HU3bKOTOKCHUYHUMHU areHTaMd B SKOCTI HAHOHOCIIB Ui  TOJIMIIEHHS
TepaneBTUYHUX €PEeKTiB HAHOUYACTHHOK.

CELL SELECTION WITH HEAVY METAL IONS FOR
OBTAINING PLANT FORMS WITH COMBINED STRESS
TOLERANCE

Larisa Bronnikoval, Irina Zaitseva?
Institute of Plant Physiology and Genetics, National Academy of Scienses of
Ukraine, Kyiv, Ukraine
Zlenko lora@ukr.net
2Oles Honchar Dnipro National University, Dnipro, Ukraine
E-mail: irinza.ldfr@gmail.com

Background and aim. Osmotic stresses (salinity and drought) are
considered to be the most widespread abiotic stresses. Those factors
significantly limit plant production over the world. Such situation demands plant
forms with higher levels of stress tolerance. Genetic changes that improve the
genotype tolerance features are the aims of various investigations. At the same
time traditional approaches in this field do not guarantee good results. Such
situation is due to peculiarities of the problem.

It is known that stress tolerance is realized through the combination of
various genetic and physiological mechanisms. Reactions of stress tolerance
maintenance work both on cellular and entire plant levels. Those reactions may
be similar or differ from each other. The cooperative strategy of viability is
created.

The development of living organism both under normal conditions and
stress pressure is based mainly on the cellular characteristics. So it is necessary
to clear up basic mechanisms of plant stress sensitivity/tolerance. The success of
the investigation is usually based on fruitful idea and ensured by adequate
biotechnologies. Such ideology gives the opportunity to create the basis of new
advanced techniques.

The aim of our investigation is the elaboration the selective system for
obtaining cell variants with high level of osmotic tolerance.

Methods. Cell selection is the appropriate biotechnology for obtaining plant
forms with peculiar features. This method makes the possibility to select the
single alternative cells within the massive of wild type cells. It is the first step of
the procedure. The second one is the regeneration plants that exhibit new
qualities. The direction of the experiment is depended on the selective system.
At the same time there are differences in mechanisms of stress tolerance in
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cells/tissues of intact plants and cell cultures in vitro. Often regenerants from
resistant cell lines do not express new feature. This obstacle significantly limits
the cell selection as a method of genetic improvement of plant stress tolerance.

We propose a modification of this method as a tool for improvement the
plant osmotic stress tolerance. Our proposition depends on using selective
systems with heavy metal ions for obtaining plant cultures tolerant to osmotic
stresses.

Heavy metal ions (HMI) are the perspective objects of investigations in
various biologic directions It is connects with their combined characteristics.

HMI are the major part of the elements in the periodic table. Because they
can form complex compounds some of them at low concentrations are essential
elements. Another HMI are toxic at trace concentrations. Those HMI provoke
various pathological changes within plant. Some of them are similar to osmotic
stress disturbance.

Cadmium (Cd?*) and barium (Ba?*) cations are among them. It is known
that Ba?* ions destroy K* transport in the cells and Cd?* disorganized the
common water status of the organism. Salt and water stresses make those

damages too. So we used Cd?* and Ba?* ions in cell selection for obtaining plant
cell lines that tolerate combined (ion/osmotic) stresses. We created simulating
systems with lethal to wild type plant cell cultures doses of Ba* or Cd?* cations.

Osmotic stresses were elaborated by the addition of sea water salts
(salinity) or mannitol (water stress) in lethal doses.

By lethal doses is meant the minimum concentrations of stress agent that
eliminate wild type cell population. Lethal ion doses differ within the number of
cell cultures because plants have individual stress sensitivity. So the estimation
of this parameter is the prior condition of the experiment. In our investigations
lethal Ba®* ion doses were 2,0 mM; lethal Cd?* ion doses were 150,0 pM.

Results. lon-resistant primary colonies were obtained. The frequency of the
appearance was 107, it is a marker of genetic modification. These colonies are
the progeny of ion-resistant single cells. That is why they are resistant cell lines.
Cell lines of tobacco winter wheat with ion resistance were obtained via cell
selection with Cd?* and Ba?* cations. They were cultivated under ions stress
pressure. The next step is the evaluation of their osmotolerance level.

After increasing of calli biomass those lines were cultivated under the
alternative stresses: salt, water ion stresses. Those variants were also cultivated
under normal conditions. Cultural media rotations were always arbitrary. The
marker of the cell culture viability is a relative fresh (RFW) biomass growth,
Am. It means: Am = (mgm;)/m;; m; — initial calli weight at the beginning of
passage; ms — final biomass weight at the end of passage. The length of passage
was 30-35 days. In our case this tissue growth index was positive during calli
cultivation on any type of nutrition media. But the decrease of cell fresh weight
occurs during cultivation under stress pressure. All cation-resistant cell lines
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challenged osmotic stresses. Tobacco and soybean are classic glycophytes, but
resistant cell lines maintained their viability under lethal salt and water stresses.

Conclusion. Cell lines of tobacco, with combined stress resistance were
obtained via cell selection with Cd?* and Ba?* cations. Cell selection with heavy
metal ions is the perspective approach for obtaining genetically modified plant
forms. Cd?* and Ba?* cations are appropriate agents for selection variants with
higher tolerance to water stress and salinity.

KOHCTPYIOBAHHSI HITAMIB JAPI/K/7KIB KOMAGATAELLA
PHAFFII 3 MOIIKOAXKXEHOIK ABTO®DAI'IEIO AJ151 BUBHAUYEHHS
MEXAHI3MY JEI'PAJALII IMTO30JIbHOI'O ®EPMEHTY
OOPMIATAEITAPOT'EHA3U
H. M. Muxaapuak!, K. B. iImurpyk?, H. O. Cubipna’

! JIbBiBCHKMI HatioHanBHUI yHiBepcuteT iM. I. ®panka, JIbBiB, YKpaina
2 Incturyt Giomorii knituru, HAH Vkpainu, JIbsiB, Vkpaina
mnadiam521@gmail.com

CONSTRUCTION OF KOMAGATAELLA PHAFFII YEAST STRAINS WITH
DEFECTIVE AUTOPHAGY TO DETERMINE THE MECHANISM OF
DEGRADATION OF THE CYTOSOLIC ENZYME FORMATE DEHYDROGENASE
N. Mykhalchak?!, K. Dmytruk?, N. Sybirna?
lvan Franko National University of Lviv,

2 Institute of Cell Biology NAS of Ukraine, Lviv, Ukraine

Komagataella phaffii and some other methylotrophic yeasts are considered as super
producers of feed protein. But to create such super producers of industrial importance, it is
important to minimize the level of degradation of the target product in the cytosol, and for this
it is necessary to know the mechanism and localization of this process.

3apa3 genpani ydacrimie po3msinaiTe Komagataella phaffii Ta nesiki a1
METHUJIOTPOHI JPLKIKI, SIK HAAMPOAYIEHTH KOPMOBOro OuIKa. Ame s
CTBOPEHHS TaKMX HAAMPOAYIEHTIB MPOMHCIOBOTO 3HAYEHHS BaXKIMBO
MIHIMI3yBaTH PiBEHb Jerpajallii HiIbOBOTO MPOIYKTY B IIUTO30JIi, a JJIsl I[bOTO
HEOOX1THO 3HATH MEXaHI3M Ta JIOKaJi3aIliio JaHOTO MPOIIeCy.

Po3pi3HsI0TH 1Ba OCHOBHI TUIHU JeTpajallii O1JIKiB B KIIITUHAX €YKapioT -
e MnpoTeacoMHa Jerpaaaimis Ta aBTodaris. ABrodaris — OauH 13
HAaWBAXKJIMBIIIMX MEXaHI3MIB Jerpajaiii OUIKIB Ta Oprasea y KIITHHI.
[TopyiieHHs 1ILOTO MPOIECY COPUUMUHSIE Psi cepio3HUX matojioriii. Came ToMy
MPOBOATHCA MAcCIITaOH1 AOCIIKEHHS, 100 Kpalle 3p03yMITH HOro MeXaHi3M.
Jlnst yeix tuniB aBTodarii xapakrepHa yyactb Atg-011kiB, a00 «Ti, 10 MOB’sA3aH1
3 aBrodariero» (AuTophaGy-related).

VY nociiKEHHSX TEBHHUX IMPOIECIB, YaCTO BUKOPUCTOBYIOTH I1JIHOBE
BHJIAJICHHS T'eHa, O1I0K, KOJIOBaHUH SKHMM, 3adissHui. L[ MeTorMKa € KOpUuCHUM
THCTPYMEHTOM JUIsl pO3yMiHHS (YHKIIi BacCHE T'€Ha, WOro MPOAYKTY Ta
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MEXaHI3My JOCIIKYBaHOTO Tporiecy. MeToro naHoi pobotu Oysio oTpuMaHHS
Aeneiianx mramiB MetwiotpodHux Apixmkie K. phaffii 3 momkomkenoro
aBTodari€ro s MOAANbIIOr0 BUSHAYCHHS MEXaHI13MYy Jerpajalili IMTO30JIbHOTO
dbepMeHTy hopMiaTaeriIporeHasu.

Jlns oTpuMaHHS JeCIIMHUX MYTaHTIB OyJI0 CKOHCTPYIOBAHO IUIa3MiJIH,
mo mictuau (aankyroul nociigoBHocTi reHiB ATGL, ATG6, ATG15, ta ren
NTC, sxuit Haae PE3UCTEHTHOCTI 10 HOP3EOTpelMHY, Ha 6a3i BekTopa pUCS7.
Takuii KOHCTPYKT, TOTpanmuBIIM B KIITUHY 3aBASKA TpaHcdopmarlii,
inTerpyerbess B renom K. phaffii momsixom romosoriyHoi  pekomOiHarii.
Tpanchopmantu He MaroTh TeHIB ATGL, ATG6, ATG1S5 Ta € HEUyTIIMBUMU 10
HOp3eoTpenrHy. OTpUMaHHS MYTaHTIB 13 BHUIIE3raJlaHUMU OCOOIUBOCTIIMU
J03BOJIUTH MIATBEPIUTH BIUIUB BHINE 3raJlaHUX T'€HIB Ha mpoiiec aBTodarii Ta
JeTaNbHIIIE JOCIIIUTH MEXaHI13M Jerpajanii GopmiaTAeriIporeHasH.

Sk peuunieHTH OyJ0 BHKOPHCTAHO LITaM, IO MICTUTH (PIIyOPECUEHTHO
MIYEHY dbopwmiaTaerigporeHasy. TpancdopmanTi BIIOMpAIn 3a
PE3UCTEHTHICTIO O HOp3eoTpeuuHy. [IpoBeaeHO CKpUHIHT Ha MiHIMaJIbHOMY
cepenoBuilll 3 piokcunoM B, BimiOpaHo mTaMu 3 MOMIKOHKEHOIO aBTO(arie€ro Ta
IIpOaHaji30BaHO OCTaHHi 3a gornomoroto [TJIP.

[IJIP amami3 migTBepamB ycmimHe 3amimenas reHiB ATG1l, ATG6,
ATG15 mocaigoBHOCTSIMH BiamoBigHuX Iuta3mix B reromi mramy K. phaffii
GS200-FDH-GFP. TpancdopmanTiB Bi1iOpaHo s MOAATBIIOTO JOCITIIKEHHS.

HAJIEKCITPECISA T'EHA HXS1 3 METORO JOCJIIIKEHHSA
BIIVIUBY CEHCOPA I'EKCO3 Hxsl HA PIBEHb [1IOT'J/IMHAHHS
KCHJIO3H TA If METABOJII3MY TEPMOTOJEPAHTHUMHU
JAPIKJIKAMU OGATAEA POLYMORPHA
Kopuyn I1.1 2, Cemkis M.?2, 3a3yas A.2 Cubipna H.!

! JIbBiBCHKMit HALIOHANBHUM yHiBEpCHTET iMeHi IBana dpanka,
By ['pymeBcrkoro, 4, M. JIpBiB, 79005, Ykpaina
2 IncturyT Gionorii kniturn HAH Vkpainn
ByJI. JI[paromanoBa 14/16, m. JIsBiB, 79005, Ykpaina
petrokovcun1620@gmail.com

OVEREXPRESSION OF THE HXS1 GENE FOR INVESTIGATION OF THE
INFLUENCE OF THE HEXOSE SENSOR Hxsl ON THE LEVEL OF XYLOSE
ABSORPTION AND ITS METABOLISM BY THERMAL TOLERANT YEAST

OGATAEA POLYMORPHA
Kovtsun P.. Semkiv M., Zazulya A., Sybirna N.
! lvan Franko National University of Lviv, ? Institute of Cell Biology NAS of Ukraine, Lviv,
Ukraine

Recombinant O. polymorpha strains were obtained with overexpression of the HXS1
gene under the control of a strong constitutive promoter of the O. polymorpha GAP1 gene
(encoding glyceraldehyde-3-phosphate dehydrogenase). After analyzing the available
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materials and collected data, it can be stated that the overexpression of the HXS1 gene, which
encodes the hexose sensor Hxsl in the thermotolerant yeast O. polymorpha, can play a
significant role in improving the transport of sugars into the cell and increasing the production
of ethanol from xylose. Further research needs to be done to collect more data on the
mechanisms of xylose sensing and transport in O. polymorpha.

Ha croromuimHiii qeHb, AyXKe aKTyaJdbHOIO € Tpo0jemMa HalaroKeHHS
peHTa0EIbHOTO BHUPOOHUIITBA €TAHONY 2-TO TIOKOJIHHS — €TaHOoNmy 13
BIJIHOBJIFOBAHOI CHUPOBHHH, TaKoi SK JITHOILENIoN03a abo mekTuH. OjHie 3
OCHOBHMX TEPEIKoJ i1 e()EeKTUBHOT MPOAYKIli €TaHOJYy 3 JITHOLENIOIO3U €
BIJICYTHICTh IITaMiB JPIXK/DKIB, IO 37aTHI JIO0 OJHOYACHOTO €(PEKTHUBHOTO
MeTa0o0Ii3My TPhOX OCHOBHHMX CKJIQJOBUX MOHOCaxapHjiB IILOTO OioIojiMepy:
TII0KO3U, KCuilo3u Ta L-apabino3u. Kcunos3a € oJHuUM 3 OCHOBHUX KOMIIOHEHTIB
JITHOIEIIONO3HUX TiJpoJii3ariB, ckiagaroun Big 8 g0 40% cyxoi Macwu
riaposnizatry. Jlume He3HauHa yacTHUHA APLK/KIB 3aTHA YTUIII3yBaTU KCHIIO3Y,
AK €IMHE JDKEPENo BYTJIENeBoro >kuBieHHs. Cepel HUX TEPMOTOJIEpPAHTHI
metmwiorpodHi  apikmki  Ogataea polymorpha. I[I[o6 OyTH eKOHOMIYHO
KOHKYPEHTHUMHU, OCHOBHI XapakTepucTuku OpoainHs kcwio3u B O. polymorpha
MOBUHHI OyTH MOKpaIIEHI.

TpancnopTyBaHHSI KCWJIO3U IO KJIITUHHU € OJHUM 13 JIIMITYIOUU (DaKTOpIB
y TIEpEeTBOPCHHI JITHOIEIIONO3HUX TiApojizaTiB Ha ertaHos. CroXKWBaHHS
kewno3u apibkmkamu O. polymorpha mounHaeTbes JIMINE MICS BHYCPIIAHHS
IJIIOKO3H, 110 MPU3BOAMUTH 0 TPHUBAJIOIO Ipolecy OpOAIHHS Ta HEHNOBHOIO
NEPETBOPEHHS MOHOCAXapu/iB, 10 BUBUIBHSIOTECA 3  JITHOLEIIOIO3HOT
6iomacu.

I'en HXS1 komye memOpaHHW OUTOK, IO BHKOHYE (YHKIIIO CEHCOpa
rekco3 (Stasyk et al.,, 2008). Byno mnokazano, mio nenemis renma HXS1
NPU3BOAUTH A0 CYTTEBOTO 3HWKECHHS IMBUIKOCTI CIOXHBAHHS TJIIOKO3U Ta
Kcuno3n kimituHamu apikmkie O. polymorpha, a Takox 3HMKEHHS pPiBHS
IPOIYKIIT eTaHoy 3 1ux MoHocaxapuais (Semkiv, et al. 2022). Byo BupirieHo
JOCIITUTH BILTUB Hajekcnpecii rena HXS1 Ha mpoaykiliio eTaHoiy 3 KCHIIO3H.
Hyxneorunni nocnigoBHocTi reHa HXS1 posmipom 1917 mH. kiIoHyBamu y
BIJIMOBIIHI CaWTH momnepeaHbo CKoHcTpyioBaHoi mnasmigun PUCL9-GAPpr-
GAPt-natNT2 (Semkiv et al., 2019), mo micTuiaa CHIBHUN KOHCTUTYTHBHUIA
npoMoTop 1 Tepminatop rena GAPLl 1 cenexktuBHuit mapkep NatNT2, sxuii
3abe3neuye CTiMKicTh 10 Hop3eorpernmuy. (Semkiv, et al. 2022). Bbymo
OTPUMAHO  JPIKIKOBI ~ TpaHCHOPMAHTH  HAa  OCHOBI  MOMNEPEIHbO
ckoHcTpyioBanoro mramy O. polymorpha BEP/Acat8 (Bim best ethanol
producer) (Ruchala et al., 2017). [yns Bu3Ha4YeHHS CPEKTHBHOCTI MPOIYKIIii
€TaHOJIy IIMMU IITaMaMu OyJIo MpoBeAeHOo pepmeHTallii 3a Temneparypu 45°C B
cepenoBuili  YNB, mo wmictuno 10% kcuno3y. Tpanchopmantu 3
Hagekcnpeciero reHa HXS1 yrumizyBanu KCWiIo3y Jemio IIBUALIE Ta
NpOIyKyBaJIK OLJIbIIIe €TAHOJY B MOPIBHSAHHI 3 BUXiqHUM 1mtamom BEP/Acat8.
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MoskHa 3poOWTH BHCHOBOK, IO Haaekcrpecis reHa HXSL, skwuii xomye
rekco3Huit cencop HXxSl y TtepmoronepantHux npixkmkie O. polymorpha,
3abe3reuye TMOKpAIleHHsS TPaHCIOPTY IYKPIB y KIITHHY 1 30UIbIICHHS
IPOAYKIIi €TaHOITy 3 KCHUIIO3H.

CURCUMIN DECLINES ASTROCYTE REACTIVITY VIA PARP-
1 SUPPRESSION AND GLIAL CYTOSKELETON REARRANGEMENT
Victor Nedzvetsky'?, Dmitry Masiuk?, Can Ali Agcal, Giyasettin
Baydas®
'Bing6l University, Bingol, Turkey, 2 Dnipro State Agrarian and
Economic University, Dnipro, Ukraine, 2Altinbas University, Istanbul, Turkey
nedzvetskyvictor@ukr.net

Background and aim. Neuroinflammation is one of the causal components
in the progress of neurodegenerative disorders. Proinflammatory imbalance
induces both cellular response against to stress factor and excessive production
of reactive species. Furthermore, inflammation in neural tissue cells can initiate
the decline in the cell viability. Lipopolysaccharide (LPS) is confirmed as
universal initiator of inflammation in various cell types including glial cells.
Astrocytes are the largest population of glial cells in the brain. Astrocytes can
produce inflammatory factors as response against various injury and respond
with astrogliosis. Astrocyte reactivity accompanied by upregulation of glial
fibrillary acidic protein (GFAP) expression and signaling pathways activation.
These abnormalities are associated with ROS generation, upregulation in
cytokines production and excessive growth of cell reactivity. Moreover,
astrogliosis is the extremely important factor to initiate both brain tissue repair
and neural tissue cells damaging. Several transcriptional factors and DNA repair
machinery are the sensors of oxidative damages and could be involved in glial
initiated disturbance. On the other side, they are promising targets to regulate
astrogliosis and to prevent brain cell injury caused by neuroinflammation.
Curcumin is a well-known antioxidant and anti-inflammatory agent. Curcumin
is hydrophobic polyphenol and this feature limits its bioavailability.

Methods and Results. Glioprotective effect of soluble curcumin was
studied via estimation neuroinflammation and oxidative stress in LPS-stimulated
primary rat astrocytes. The expression of GFAP, NF-kB and PARP-1 was
assessed as cytoskeleton, transcriptional and DNA repair  marker
correspondingly in astrocyte reactivated with LPS. Obtained results have shown
that LPS exposure induced dose-dependent decline in cell viability, upregulation
GFAP, NF-kB and downregulation of PARP-1 expression and the growth ROS
production. PARP-1 fragmentation was detected in respect 80 kDa that reflects
parthanatos initiation. Contrary, all aforementioned indexes were improved in
LPS-reactivated astrocytes exposed to soluble curcumin (2-10 uM). Moreover,
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soluble curcumin exposure prevented a lack of cell viability of reactive
astrocytes. Dose-depended glioprotective effects of soluble curcumin were
determined for all measured parameters with statistically significant differences
(P<0.05).

Conclusions. Soluble curcumin inhibits astrogliosis and develops
glioprotective effect through its antioxidant and anti-parthanatos activities. The
functional interaction between PARP and glial cytoskeleton could be one of
promising target of natural polyphenols for glioprotection.

PROTECTIVE EFFECT OF ISOTONIC-PROTEIN SOLUTION ON THE
BARRIER FUNCTION AND ADAPTIVE IMMUNE RESPONSE IN THE
SMALL INTESTINE TISSUES OF PIGLETS AT PED
Eduard Romanenko, Dmitry Masiuk, Victor Nedzvetsky
Dnipro State Agrarian and Economic University, Dnipro, Ukraine
eduard.romanenko1998@gmail.com

Background and aim. High mortality among piglets in the early postnatal
period of ontogenesis is one of the main problems of modern industrial pig
production. The main mechanism of the damaging effect of the infectious
process and the etiological factors of piglet mortality is the damage to the cells
of the mucous membrane of the small intestine, inhibition of the absorption and
protective functions of enterocytes. Particularly dangerous for piglets in the
early period of ontogeny is recognized porcine epidemic diarrhea (PED). The
causative agent of PED is an RNA-containing highly virulent alpha-coronavirus
and is called porcine epidemic diarrhea virus (PEDV). PED is a highly
contagious disease and has a pronounced tropism for epithelial cells of the small
intestinal mucosa of pigs. The result of virus excretion from the cytoplasm is the
destruction of intercellular polypeptide adhesive junctions of enterocytes, which
are based on the transmembrane protein - E-cadherin, and the stimulation of
immunocompetent cells that synthesize interferons, the main of which is
interferon-alpha (IF-a). The determination of the relative content of E-cadherin
and interferon-alpha in the tissues of the small intestine of piglets will allow to
determine the barrier function of small intestinal epithelial cells and the adaptive
capabilities of immunocompetent intestinal cells. Modulation of the anti-viral
response of intestinal cells is a promising direction in ensuring the barrier
function of the intestine through the use of cytoprotective agents. The isotonic-
protein mixture maintains the homeostasis and functional capacity of the small
intestine under the influence of various damaging factors, which gives grounds
to consider this agent as a protector under PED conditions. Therefore, our aim
was to establish the protective role of the isotonic-protein mixture "Tonicity Px"
on the barrier function and adaptive immune response by determining the
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content of E-cadherin and IF-a in the tissue of the small intestine of piglets
under PED virus inoculation.

Methods. The model experiment was conducted on the basis of the
Research Center for Biosafety and Environmental Control of Agricultural
Resources of the Dnipro State Agrarian University. The study used 20 piglets of
14 days old with an average body weight of 2.9 kg. All animals were randomly
divided into control and 4 experimental groups. Piglets were fed whole milk
replacer "ProfiMilk Lacto Start”, Ukraine and pre-start feed. Piglets were orally
injected with 1 ml of homogenate with inoculated EDS virus at a concentration
of 500 genome-equivalents using a syringe. For the selection of biological
material, animals were euthanized on 5, 14, 21 and 31 days after virus
inoculation and fragments of the duodenum were taken. The immunoblotting
method was used to identify the content of E-cadherin and IF-a in the selected
samples.

Results. Analysis of the content of E-cadherin in the cells of the mucous
membrane of the small intestine of pigs in the early postnatal period of ontogeny
showed that its highest content in piglets was on day 5 after virus inoculation
and amounted to 84.3 + 5.34% compared to the control. Over time, the
infectious process was accompanied by a decrease in the content of E-cadherin
by 14 and 21 days by 14.4% and 18.9% (p<0.05), respectively, indicating the
destruction of intestinal mucosa cells and a decrease in the synthesis of adhesive
proteins. From 21 to 31 days the content of E-cadherin, on the contrary,
increased by 16.5% (p<0.05). Such changes are probably associated with a
decrease in the time of PED virus excretion and restoration of the regenerative
properties of the small intestinal mucosa. The adaptive immune response in the
small intestinal mucosa of piglets was determined by determining the production
of IF-a in the small intestinal tissue. The results of immunoblotting showed a
progressive increase in the expression of IF-a in piglet small intestine tissue
extracts during almost the entire early postnatal period of ontogenesis. The use
of "Tonisity Px" contributed to the maximum increase in IF-a production on the
14th day after virus inoculation, which contributed to the activation of the
immune response and antiviral action against both infected and uninfected cells.
Given that IF-o is a modulator of the immune response and its antiviral action is
accompanied by anti-inflammatory effect, the addition of "Tonisity Px" to the
diet may prevent excessive inflammatory response in the small intestine tissues
and enhance the antiviral efficacy of IF-a.

Conclusions. A decrease in the relative content of E-cadherin in the
epithelial cells of the small intestine of piglets during the early period of
ontogeny under the influence of PED virus was established. This indicates the
important role of E-cadherin in the formation of the integrity of the epithelial
barrier of the intestinal system, as well as the role of E-cadherin adhesion in the
development of clinical complications in PED. The use of "Tonisity Px" may
contribute to the modulation of the immune response to PEDV by enhancing IF-
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a production in the first weeks of infection, but vice versa, suppress it during
recovery. The protective effect of "Tonisity Px" is probably due to the fact that
the isotonic-protein mixture of "Tonisity Px" promotes the activation of
metabolic processes in enterocytes, reducing the time for the synthesis of IF-a,
the expression of antiviral genes and stabilizing the barrier function of small
intestinal epithelial cells. The further study should be directed for the finding
molecular mechanisms which are responsible for piglet intestinal barrier
integrity and intestine epithelial cells viability to protect against enteric
coronavirus infections.
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1. HEMPOBIOJIOI'ISA
NEUROBIOLOGY

REGIONAL AND AGE-SPECIFIC ACCUMULATION OF
PHOSPHORYLATED A-SYNUCLEIN AT S129 IN IN THE HGSK-3B-
S9A PARKINSON’S DISEASE MOUSE MODEL
Victor Dukat, Anita Sidhu and Tetyana Duka
Department of Biochemistry and Molecular & Cellular Biology,

The Georgetown University Medical Center, Washington, DC, USA
vd214@qgeorgetown.edu; td624@georgetown.edu

The alpha-synuclein (SNCA) gene amplifications and mutations directly
link alpha-synuclein (a-Syn) dysfunction to Parkinson’s disease (PD). a-Syn
also undergo aberrant posttranslational modifications and the predominance of
a-Syn phosphorylated at serine 129 (p-a-Syn-S129) in Lewy bodies suggests its
phosphorylation status at S129 has an important pathological role. In our past
studies in various in vitro and in vivo models of PD and in postmortem PD
tissues, we have consistently observed a positive correlation between increased
a-Syn level with increased GSK-3B-Y216 (the kinase-active form of GSK-3p).
It seemed logical to question whether it would be a positive correlation between
increased p-a-Syn-S129 level with increased GSK-33-Y216.

Here, we examined regional and age-specific accumulation of p-a-Syn-
S129 levels in midbrain (MB), striata (STR), and frontal cortex (FC) tissue from
4-6, 9- and 15-month-old Wild Type (WT) and transgenic mice, hGSK-33S9A,
(TG), which express a point mutant (S9A) of human GSK-3 (N=5).

Immunoblotting analysis showed elevated levels of p-a-Syn-S129 in MB
and STR (200% and 80%, respectively) of 15-month-old TG, yet was absent in
the FC. Moreover, p-a-Syn-S129 was not seen at 4-6 or 9 months of age,
indicating that the presence of this potentially toxic form paralleled the
development of motor abnormalities and other PD-like pathology apparent at 15
months. Furthermore, p-GSK-3B-Y216 and p-a-Syn-S129 colocalized with one
another in midbrain neurons of TG mice, strongly suggestive of their
involvement in the selective death of this specific subgroup of neurons

Summary. The data presented here show the in vivo consequences of
GSK-3pB dysregulation, which is strongly associated with the development of
Parkinson-like changes in mice in an age-dependent and regional manner. In our
TG mouse model, there is brain-wide activation of GSK-33 at Y216 site at all
ages was observed, because of the overexpression of hGSK-3B-S9A. Yet,
accumulation of a-Syn accompanied by the formation of p-a-Syn-S129 is only
seen in midbrain neurons of 15-month-old mice. Future experiments will
delineate the exact signaling pathways altered by GSK-3f in the hGSK3-3-S9A
mouse model, and as such, may provide a more thorough view as to whether
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phosphorylation of a-Syn occurs directly or indirectly via p-GSK3-$-Y216 and
why the occurrence of accumulated p-a-Syn-S129 is restricted to the SN.

A DONOR-ACCEPTOR STENHOUSE ADDUCT DISPLAYING
REVERSIBLE PHOTOSWITCHING IN WATER AND NEURONAL
ACTIVITY

Galyna Maleevat, Rossella Castagnatifj, Deborah Pirovanot , Carlo
Materati#, Pau Gorostizati§*

T Institute for Bioengineering of Catalonia (IBEC), The Barcelona Institute for
Science and Technology (BIST), Baldiri Reixac 10-12, 08028 Barcelona, Spain
I Network Biomedical Research Center in Bioengineering, Biomaterials and
Nanomedicine (CIBERBBN), Spain § Catalan Institution for Research and
Advanced Studies (ICREA), Barcelona, Spain 9 Present affiliation: Latvian
Institute of Organic Synthesis, Aizkraukles 21, Riga 1006, Latvia # Present
affiliation: Department of Pharmaceutical Sciences, University of Milan, 20133
Milan, Italy
gmalieieva@ibecbarcelona.eu

Background. Photopharmacology is a rapidly evolving field of the life
science, at the crossroads of modern pharmacology, photochemistry, biology,
and personalized medicine. Photopharmacology is based on the ability of
photochromic organic molecules to undergo a conformational change upon light
exposure, consequently causing modifications in their chemical and physical
properties. Photopharmacologycal approach was successfully employed for the
light-driven control of various biological processes, especially in the nervous
system. Recently we have developed a first photoswitchable channel blocker of
GABA receptors, first photoswitchable fulgimide-based potentiator of
GABAARs and first photoswitchable modulator of glycine receptors. Here, we
have obtained a new model compound DASA-barbital based on a scaffold of
red-switching second-generation DASAs.

Methods. Using methods of molecular modelling and chemical synthesis
DASA-barbital was designed and synthetised. Biological activity of the obtained
compound was studied at cultured hippocampal neurons using current clamp and
voltage clamp modes of patch-clamp technique.

Results. Following the synthesis procedure, we have shown that DASA
scaffold is amenable to rationally design red-switching barbiturate ligands. The
UV-vis absorption spectrum of DASA-barbital in DMSO has shown a narrow
absorption band around 615 nm that is consistent with the bright blue colour of
the solution and makes it a molecule with unique photoswitching properties.
DASA-barbital can be reversibly photoswitched in water using a pharmaceutical
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excipient. Moreover, we have demonstrated that DASA-barbital can regulate the
amplitude of spontaneous inhibitory postsynaptic currents.

Conclusions. Our results show that DASA-barbital is active in neurons via
GABAARs, which raises exciting prospects for photopharmacology and
neurobiology. Receptor binding is retained in the cyclic form despite its bulky
structure and the absence of branching, which contrasts with most barbiturates.
DASA-based neuroactive molecules are widely appealing because they can be
photoswitched with red and near infra-red light.

HYPERGLYCEMIA INDUCES CHANGES IN THE LEVEL OF GLIAL
FIBRILLAR ACIDIC PROTEIN IN THE DIFFERENT PART OF RATS
BRAIN
Yulia Kovalchuk. Boubacar Sylla, Younis Abdulhafith, Galyna Ushakova

Oles Honchar Dnipro National University, 72 Gagarin ave., Dnipro, Ukraine
yulka.5868152@ukr.net;

Diabetes is a global health problem that currently affects more than 200
million people worldwide. Approximately 90% of all diabetics have type Il
diabetes. Hyperglycemia increases the risk of central nervous system (CNS)
disorders such as stroke, seizures, dementia, and cognitive impairment.
Astrocytes are proving critical for normal CNS function, and alterations in their
activity could contribute to diabetes-related disturbances in the brain. Glial
fibrillary acidic protein (GFAP) is an intermediate filament protein that is
primarily expressed in astrocytes. Thus, the present study was aimed to evaluate
changes in GFAP levels in the different part brain of rats with the experimental
Il type of diabetes mellitus (DM-II).

Adult males of Wistar rats 230-250 g of weight were used for the
experiment. The animals were divided into two groups (n = 7 per group): 1 —
control, 2 — rats with the induced DM-II, animals were once injected with the
water solution of nicotinamide (Sigma-Aldrich, USA) in a dose of 230 mg/kg
b.w. i.p., and then after 15 min rats were injected with streptozotocin (Sigma-
Aldrich, USA) dissolved in citrate buffer (pH 4.5) in a dose of 65 mg/kg b.w.;
animals, which developed blood glucose concentration 8-14 mmol/L were
selected for the experiment. All experimental procedures were conducted in
accordance with ethical standards on the care and use of laboratory animals.
After termination of the experiment, fractions of water soluble (cytosolic)
proteins and cytoskeletal proteins were isolated from the brain tissue by
homogenization and differential ultracentrifugation. Total protein was measured
by Bradford method. The levels of GFAP in obtained fractions were measured
with competitive ELISA. Statistical analysis was performed with ANOVA.
Reliable data were considered at P <0.05.
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It was shown that experimental DM-II causes a significant reduction in the
total level of cytosolic proteins in the thalamus to 1,97 + 0,28 mg/100 mg of
tissue compared to control animals (2,86 + 0,33 mg/100 mg of tissue). In the
hippocampus, cerebellum, and visual cortex, there was only a tendency to
decrease the total protein content in the cytosolic fractions, but the data were not
statistically significant. In the cytoskeletal fractions was showed a significant
decrease in total protein levels in the cerebellum and thalamus with
experimental DM-II. In the cerebellum of control rats, the total protein content
was 0,85 £ 0,05 mg/g of tissue, in the thalamus — 0,73 +0,07 mg/100 mg of
tissue; under experimental DM-I11 in the cerebellum — 0,67 = 0,05 mg/100 mg of
tissue and in the thalamus —0,59 + 0,02 mg/100 mg of tissue. There was no
statistically significant difference between amounts of GFAP in control and
DM-II groups in the cytosolic fractions. In the cytoskeletal fraction showed a
significant increase in the level of GFAP in the hippocampus experimental DM-
I (187,96+11,75 pg/100 mg tissue) compared to control animals (126,71+7,04
ug/100 mg tissue). In the cerebellum and visual cortex showed a significant
decrease in the level of cytoskeletal GFAP in DM-11 groups.

The data obtained indicate damage to various parts of the brain in
conditions of the experimental Il type of diabetes mellitus.

MEXAHI3MMU o-KETOI'JIYTAPAT-OIIOCEPEJIKOBAHOI
HEWPOIPOTEKIII TP KUCHEBO-TJIFOKO3HOMY JE®IIIUATI
Ipuna JlymnikoBa, Oubra Kocriouenko, I'annna Cxkuoo
[actutyt ¢izionorii im. O.0O. boromonbust HAH Ykpainu, Kuis, Ykpaina
iviook@ukr.net

MECHANISMS OF o-KETOGLUTARATE -MEDIATED NEUROPROTECTION
DURING OXYGEN-GLUCOSE DEFICIENCY
Iryna Lushnikova, Olha Kostiuchenko, Galyna Skibo
0.0. Bogomolets Institute of Physiology, Kyiv, Ukraine

It has been shown that the neuroprotective effect of a-ketoglutarate (AKG) in ischemic
damage model is associated with the regulation of mTOR-mediated autophagy. Both AKG
and mTOR inhibitor (rapamycin) improved cell viability after oxygen-glucose deprivation. It
was accompanied by stabilization of LC3 expression, an autophagy marker. Thus, the AKG
may be one of the tools in modulation of the mTOR function.

Pe3ncTeHTHICTH/Bpa3uBICTh HEPBOBUX KIITHH 3a YMOB IIIEMii Mae y
CBOIll OCHOBI TMEBHI EHIOICHHI MEXaHI3MH Ha CYOKJIITHHHOMY Ta
MOJIEKYJISIpHOMY piBHAX. OAHMM 3 KIIOYOBUX PETyJIATOPIB  KIITHHHOTO
MeTabo1i3My MpU 3MiHaX 30BHIIIHBO- 1 BHYTPIIIHBOKIITUHHOIO CEPEIOBUIIA €
MyJIbTU(QYHKIIOHAIbHA MoJiekyna a-ketoriyrapaty (AKID), sika 3amydena mo
0araThbOX MPOIIECIB, IO HA MOJEKYJISIPHOMY pIBHI 3a0€3MeUylOTh MiIATPUMKY
KJIITUHHOTO TOMeocTasdy, (PYHKI[IOHYBAHHS Ta MKUTTE3NATHICTh OYyJb-IKO1
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kiituHu. [IporexTopHi BnactuocTi AKI Bimomi Ta MIMPOKO BUKOPUCTOBYIOTHCS
y Teparii, ajie MexaHi3MU HOT0 JIii PO3KPUTI HEAOCTATHHO.

Mertoro Hamioi po6oTu Oylno JOCHIAUTH KIITHHHI MEXaHI3MH BIUIMBY
AKT, onocepenxoBani MTOP (MTOR, mammalian target of rapamycin) npu
MOJICTFOBAHHI 1IIIEMIYHOTO MOIIKOKSHHS MO3KY N Vitro.

ExcnieprMeHnTH TPOBOMIN HAa OPTaHOTUIIOBIM KYJIBTYpI TiOKaMIia Micis
il 12-neHHoi cTabimizamii y CTEpUIbHUX YMOBaX Ha MEXIi ra30BOTO Ta PIAUHHOTO
NMOXXKMBHOTO cepenoBuiia B armocdepi 5% CO,. lmemiune yHIKOIKEHHS
MOJIETIIOBAJI, BHUKOPUCTOBYIOUM THUMYACOBY KHCHEBO-TJIIOKO3HY JACTPUBALIIIO
(KI'T) y cmemianpbHO HaJAIITOBAaHIM Kamepi, 1€ KUCEHb 3aMiHIOBAIA Ha a30T.
Cran xyneTyp aHamizyBanu uepe3 4 Ta 24 rox penepdysii micas 30-xs K.
OmiHIOBaNM JKUTTE3AATHICTG KYyJIbTYp Ta piBeHb ayTodarii i amomnro3y 3a
nornomorow JI/I[-recty Ta 1MyHOOJNOTIHTY 3 BHUKOPUCTAaHHAM cCHEUpIYHUX
iMmyHoricToximMiuHux mapkepiB ayrodarii (LC-3) i amonTo3y (caspase-3). AKT
(1, 2 Ta 4 MM) Ta 1nri6itop MTOP — panaminun (1, 20, 100 ’M) nonaBanu y
KyJIbTypallbHe cepenoBuine 3a 24 rox ta 2 rox npo KIJl, BiamoBijaHO.
CraTucTHYHUI aHalli3 MpoBoawIn 3a qornomororo GraphPad Prism.

3a HamMX EeKCIepUMEHTAIbHUX YMOB Yyiikopkyrounii edekt KI'J| nHa
KyJIbTUBOBaHI 3pi3W TilOKaMIia MaB BIATEPMIHOBAHMM  Xapakrep. 3a
pe3ysbTaTamMu JIAI-Tecty piBEHb UTO30JIbHOTO dbepMeHTy
JAKTaTACTIAPOTeHA3H Y KYJIbTYpallbHOMY CEpEIOBUII CYTTEBO HE BiAPI3HABCS
B1JI KOHTPOJIIO Y 4-TOAMHHUI TEpMiH, aje OyB 3HAUHO MIJIBUILIEHUN yepe3 24 roJ
penepdysii micas TtumuacoBoi KI'JI. Ilpum TectyBaHHI HEMpPONMPOTEKTOPHUX
edektiB AKI' Ta panaminuHy OyJio JOCHIKEHO BIUIMB PSAAY KOHIEHTpALl Ha
CTaH KyJIbTUBOBaHMX 3pi3iB rinokammna B ymoBax KI'JI. BusBieHni HaiiOisbn
edexTuBHI KOHIeHTparlii, ki ckianany 111 AKI - 2MM 1 panaminuay — 20 HM.
[Tokazano, mo AKI i panaminus (inri6itopa MTOP) 3ano0iranu monkompKeHHIO
KyJIbTHBOBAHUX 3pi3iB Tinokamma. KilIbKiCTh HHUTO30JbHOTO (GEPMEHTY Y
KyJIbTYpaJIbHOMY cepeloBHINl Oyna 3Ha4HO MeHmow BimHocHOo KI'J[ y 24
TOJIMHHUNA TEPMiH, BKa3ylOUM Ha OUIBIIY KUTTE3JATHICTH TiMOKaMIaIbHUX
3pi3iB y npucytHocti AKI 1 pamaminuHay B KyJbTypaJlbHOMY CEpeIOBHII. 3a
HOPMAJIBHBIX YMOB CTaTUCTUYHO 3HAYYHIUMX €(EKTIB, MOPIBHAHO 3 KOHTPOJIEM,
Ha KUTTE3TATHICT KyJIbTYp HE OyJIO BUSIBICHO.

3a 101oMOrorw iIMyHOOJIOTUHTY HaMu TokaszaHo, 1o micis 30-xB KI'/] Ta
4-ron penepdysii 30UIBLIYETHCS PIBEHb €KCHpecii crenuiyHOro Mapkepy
aytodarii LC3, y Toil dWac SK MIABUINEHHS MapKepy amomnrto3y Ccaspase-3
cnoctepiranocs 4epe3 24 roa. Omke, y BUKOPUCTaHIN MOJEIBHINA CHUCTEMI Ha
PaHHBOMY €Tarll TOCHIPKEHHS aKTUBYEThCS ayTodaris, a y BiiIaJeHuH TEPMIH —
anonrto3. Ilpucytnicte AKI' y KynbTypaibHOMYy cepeAoBHI cTaliIi3yBaia
piBenb excmpecii LC3 ta caspase-3 Bimnocno KI'J[ y 4- 1 24-rox TepmiHH,
BiAMOBiAHO. BusBieHo, 1o, pamaminuH MaB BIutuB, aHajoriuamii AKIT Ha
piBeHs LC3, ane He 3MiHIOBAB MMOKA3HUKHU eKCIpecii caspase-3.
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Bimomo, mo wmix aktuBHicTIO MTOR 1 mpomecom ayrtodarii icHye
3BOPOTHIA  NPUYMHHO-HACHIAKOBUK  3B's30k. Opnak  porp MTOR  y
MOIIKO/PKEHHI Ta 3aru0enil HEMpOHIB TMpH 1meMii MO3KY OCTaTOYHO He
BH3HAYCHA. 32 HAIIMX €KCIEPUMEHTAIBHUX YMOB, cyrpecis MTOR npuzBoamia
no aktuBanii LC3-onmocepeakoBanoi ayrodarii, 1110 y 3Ha4Hii Mipi 3amodiraio
3aru0eni TiMoKaMIaJbHUX KJIITUH mOpoTtaroM 24-rox penepdysii micas K.
AHanizytoun pe3yJbTaTH, IO MPEJCTaBICHI y JITEpaTypHUX Kepernax Ha
TENepilIHiil Yac, MoKa30BOW € CHUIbHICTh neBHUX eneMeHTiB AKI'- 1 MTOP-
OTIOCEPEIKOBAaHUX CHUTHAJBHUX MUISAXIB, Mepeadavaloyd B3a€MO3B’SI3KA MIX
HuMU. OJHOCTIPSMOBAHICTh edekTiB, onocepenkoBanux AKI' 1 pamaminuHoM y
MIPOBEICHUX HAMM €KCIIepUMEHTax, nependavae, mo AKI 3amydenuit no
moaysii pyukuiit MTOR 3a ymoB imemii.

TakuMm 4MHOM, 332 YMOB HAIIOTO eKcnepuMmeHTy uepe3 4 roxa micas KI'J]
npouiec MTOR-onocepeaxoBanoi ayrodarii aKTUBYEThCS. 3HUIMKEHHS I[HOTO
nokasHuka y npucytocti AKI™ Ta panaminuny cBimuuTh npo cynpecito MTOR,
1 1€ CMIBBITHOCUTHCS 3 MIABUIIICHHSIM >KUTTE3ATHOCTI KyJIbTUBOBAHUX 3pI31B 3a
ymoB KI'JI. Otpumani naHi nepeadadaroTh ydacTbh Ta B3aeMo3B’si30k AKI- 1
MTOR-00yMOBJIGHMX  CUTHAJBHUX  NUIAXIB y  MPOIECl  €HJAOreHHOL
Herponpotekiii. [Topymenns perymsmii mTOR-3anexHUX MexaHi3MiB, 30KpeMa
aytodarii acouiioBaHWl 3 YHIKOUKEHHSM HEPBOBUX KIITUH Ta OaraTbMa
HeliponaroiorisiMu. Hamni pe3ynbTaTi BKa3yroTh Ha 3HauyHui noteHmian AKI y
moaysiii MTOR 3 MeToro HeMpoOmpOTEKIIil MpH iIeMii MO3KY.

BIIJIUB BUCOKOKAJIOPIMHOI JIETU TA AJIb®A-
KETOI'JIIOTAPATY HA AKTUBHICTD I'N'IIKOJIITUYHUX
@®EPMEHTIB Y MO3KY MUIIIEH
Map’san IBanouko, Mapisa bainsak
Kadenpa 6ioximii Ta O10TexHosorii, [IpukapnaTchkuii HalliOHATbHUN
yHiBepcuteT iMeH1 Bacuns Credanuka, Byi. [lleBuenka 57, IBano-®OpaHKiBChK,
76018, Ykpaina
E-mail: marian.ivanochko@gmail.com

INFLUENCE OF HYPERCALORIC DIET AND o-KETOGLUTARIC
ACID ON ACTIVITY OF GLYCOLYTIC ENZYMES IN MURINE BRAIN
Marian lvanochko, Maria Bayliak
Department of Biochemistry and Biotechnology, Precarpathian National University,
Shevchenko Street 57, Ivano-Frankisk, 76018, Ukraine
E-mail: marian.ivanochko@gmail.com

Hypercaloric diet and a-ketoglutarate were used for modeling and preventing of
obesity in mice respectively. Activity of hexokinase was increased in the cortex of young
C57BL6/J male mice. The addition of o-ketoglutarate acid reduced the activity of this
enzyme. The activity of phosphofructokinase in the experimental groups was lower than in
the control group.
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Obrpynmysanus ma mema. Bucoxoxanopivini gietn (BKJ[) xapakrepusyrorbes
BEJIMKOIO0 YaCTKOIO0 XUPHUX MOJOYHHX Ta M’ SCHUX MPOIYKTIB, CMaXEHOI 1Xi,
COJIOJIONIIB 1 HE3HAYHOK YacTKow (pykTiB, oBOuUiB, 31akoBux. Ll mietn
30UIBIIYIOTh PU3UK PO3BUTKY IMOPYIICHh OOMIHY PEYOBHH, TaKi K OXXKHUPIHHS,
niaber Ta TOXiAHI BiJ HUX XBOpoOWU. BuHcOKokamopiitHy Ji€Ty HayKOBIII
BUKOPUCTOBYIOTh JUIsI MOJICNIIOBaHHS OXKHUPIHHS Ta nia0eTy y JabopaTOpHHUX
TBapuH. bIOAKTHBHI KOMIIOHEHTH XapuyBaHHsS pO3IVISIIAIOTBCS SK 3acolu
MIHIMI3yBaHHS Ta MPO(MUIAKTUKH PO3BUTKY LIMX CTaHIB Yepe3 BIIMB HAa OOMiH
BYTJICBOIIB Ta JiMiiB. JloCTiIKEeHHS JEMOHCTPYIOTh TaKy 3IaTHICTh IS aub(a-
kerormytapoBoi kuciaotu (AKI'). Ockimeku AKI Bimirpae BakIWBY poOJib Y
peryniii eHepreTMyHOro oOMiHYy B Oprai3Mi, METOI0 Hamoi podotu OyIo
Bu3HaueHHs BIMBY AKI' ta BK/] Ha akTHBHICTH (pepMEHTIB IIIIKOJI3Y y KOpi
BEJIMKHX IIBKYJIb (KOPTEKC1) MO3KY.

Memoou. CamuiB mumerr Mus musculus miuii C57BL/6 5-mics4HOTO BiKY
po3auismd Ha 4 rpynu 1o 6 ocoOuH. KoOHTpoJbHY TIpymy ToOIyBalu
CTaHAAPTHOIO JI€TOO (BMICT XKupy 6,3%) Ta moinu nutHOO Bojot0. ['pymy «1 %
AKI'» rogyBanu KOpMOM CTaHJIAPTHOI JI€TU Ta MOIIM BOJAOIO 3 J0JaBaHHsIM 1
%-ro po3unny HatpieBoi comi AKI'. IHImn mocnmiiHi rpynu rojayBajid KOPMOM
Brucokokaiopiitnoi mietn (o 100 r cywmimi s BUCOKOKAJIOPIMHOT JI€TH
BXOJAWJIM: 55 T CTaHZApTHOrO KopMy, 25 T cMmanisblio, 20 r ¢pykrTo3u, 1 mia
’KOBUI, 3arajbHHi BMICT *xupiB 60 %) Ta moinum mMUTHOIO BOJOI Oe3 (rpyma
BK/) ta 3 nogaBanusam 1 %-ro pozuuny AKI'. EkcnepumenT TpuBaB 10 THXHIB.
[lo nmocsirHeHHIO 8-MICSIMHOTO BIKY MUIIEH 3Ba)KyBaslM, MIiJaBajd €BTaHas3li,
3a0upany KOPTEKC MO3KY. Yl 3pa3ku 3aMOpPOKYBAJI B PIAKOMY a30TI.

3pa3ku Oyiu BUIUICHI Y CEPEAOBUII JJII TOMOTEHI3aIlll TJIIKOJIITUYHUX

(dbepMeHTIB. Busnauenns MUTOMOT AKTHUBHOCTI I'eKCOKIHA3M,
dochodpykTOoKiHA3M Ta TIPyBaTKIHA3UW TMPOBOAWIN Y TPHOX PEAKIIHHUX
CyMilax cneKTpoOTOMETPUYHO TPHU JTOBXKHUHI CBITIOBUX XBUJIb 340 HM (TTiK
nornmuHanHg HAJZI® ta HAJ[) Ta HopMyBanu 3a BMICTOM 3arajbHOro OLIKY.
Pe3ynbraTti 00p0o06ieHI CTATUCTUYHO 13 MOPIBHSAHHAM 3a TeCTOM J{aHHEeTa mpoTu
KOHTPOJIBHOI TPYIIH.
Pezynomamu. JlocmiipkeHHs MOKa3aio, U0 aKTUBHICTh T'€KCOKIHA3UM MUIIEH Y
KOHTPOJIbHUX MHIIel ctaHoBuia 32.7 mOa/mr Ouiky. Y rpymi mumein 3 AKT
Oyno BctaHoBieHO Ha 21% AOCTOBIPHO MEHIY AKTHBHICTH MOPIBHSIHO 3
KoHTpoJsieM. Y rpyti 3 BK/] mokazHUK akTUBHOCTI HEAOCTOBIPHO 301ILIITUBCS Ha
12% mnopiBHAHO 3 KOHTPOJLHOIO Tpymoto. Y rpymi 3 AKI' ta BK]] akTuBHICTH
HEJIOCTOBIpHO 301IbIIach Ha 16% MOpiBHAHO 3 KOHTPOJIEM.

AxTuBHICTH (hoChHODPYKTOKIHAZH Y KOHTPOJIBHUX MUIIEH cTaHOBUIA 343
MOn/mr 6inky. Y rpyni muteit 3 AKIT 6yno Bcranosieno Ha 40% 10CTOBIpHO
MEHIIY aKTUBHICTh MOPIBHAHO 3 KOHTposeM. Y rpymi 3 BK]] akTUBHICTb TakoxX
OyJia TOCTOBIpHO MEHIIOW Ha 28% mOpiBHSIHO 3 KOHTpojieM. Y rpymi 3 BKJI 1
AKI noka3znuk HegocToBipHEe 3MeHIUBCS Ha 10% nmopiBHSHO 3 KOHTPOJIEM.
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AKTHBHICTH TIpyBaTKiHAa31 MUIIEH y MHILEH KOHTPOJIbHOI cTaHOBUiA 1.4

Op/mr 6inky. Y rpymi mumeir 3 AKI' O6yno BcraHoBieHO akTuMBHICTH Ha 8%
MEHIIY TOPIBHSHO 3 KOHTPOJbHOIO rpymnoto. Y rpym 3 BKJ| mnokaznuk
30uTbIIMBCA Ha 7% mopiBHSAHO 3 KoHTpoJieM. Y rpyni 3 BKJ i AKI" akTuBHICTB
Oyna Ha 15% MeHIlIa MOPIBHSIHO 3 KOHTPOJIBHOIO Ipymoro. JIoCTOBIpHOT pI3HUII
M1 KOHTPOJIEM Ta IpylaMH HE BCTAHOBJICHO.
Bucnosxu. Crio’kuBaHHSI BUCOKOKAQJIOPIMHOI Al€TH Yy 000X €KCIEepUMEHTaTbHUX
rpyrax 30UIbIIYBaJIO aKTUBHICTh T€KCOKIHA3HM y KOpPTEeKCl mutieit. JlonaBaHHs o-
KETOTJIyTapOBOi KUCIOTH 3MEHIIYBAJIO aKTHUBHICTh LIBOTO (pepMeHTy. Moxemo
3poOUTH BUCHOBOK, III0 HAJUTMIIIOK >KUPIB Y JI€TI BIUTMHYB Ha MTOYATKOBUH eTamn
[JIIKOJI3y, 30UIBIIMBIIM y MO3KYy AaKTUBHICTb TEPETBOPEHHS TIIIOKO3U [0
TIII0K03U-6-pocdary, sk 3acid yTuiizaiii HaAJUIIKOBOI €Heprii, OTpuMaHoi 3
Xap4IyBaHHSM.

AxkTuBHICTE (pochodpyKTOKIHA3M B JOCIITHUX Ipymnax Oyja HHKYOIO,
HIK Y KOHTPOJIbHIN rpymi. MU NpUIYyCTWIN, IO TIIFOK030-6-PocdaT aKTUBHO
BUKOPUCTOBYBABCA Y TIIKOI€HE31 YU NIEHT030-PochaTHOMY HUIAXY.

AKTHUBHICTb TIpYyBaTKIHAa3u JIOCTOBIPHO HE 3MIHIOBAJacsi MOPIBHSIHO 3
KOHTPOJIEM.

MOBEJIIHKOBI PEAKIIT Y MUIIEM 3A CHOKUBAHHSI
KA®EJEPIVMHOI IIETHU 3 TOJABAHHSIM AJIb®A -
KETOTJIIOTAPATY TA ®EPYJIOBOI KUCJIOTH
Jeprxayvos Biradiii, bepe3oscokuit Biaguciaas, baisik Mapis
[Ipukapnarcbkuii HallioHaIbHUN yHIBepcuTeT iMeH1 Bacuig Credanuka, [BaHo-
®paHKIBCbK, YKpaiHa
E-mail: derkachovvitalii@gmail.com

BEHAVIORAL RESPONSES IN MICE CONSUMING A CAFETERIADIET WITH
THE ADDITION OF ALPHA-KETOGLUTARATE AND FERULIC ACID
Derkachov Vitalii, Berezovsky Vladyslav, Bayliak Maria
Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine

We studied the effects of cafeteria diet on some behavioral responses in mice. The
ability of alpha-ketoglutarate and ferulic acid to modify behavioral changes on cafeteria diet
was also evaluated. afeteria diet increased the total mobility and stay of mice in the inner
quarters in the "open field" test. These effects were not modulated by dietary supplements.

Obrpynmyeanns ma mema. Y Cy4aCHOMY CBITI JIIOJM  TOYalIu
XxapuyBaTucs  “IIBUJAKOIO  KadeTepiiiHO  1Xew”’,  sgKa  HaloBHEHa
BHCOKOKAJIOPIMHUMHU  BYTJICBOJAAMH, JKAPAMH POCIMHHOTO Ta TBAapHUHHOTO
MOXOJIXKEHHSI, MACUIIOBaYaMu CMaKy. 30KpemMa, COJIOJIOIII, Ikl 6araTo XTo 3 Hac
MOTI00JIsA€E, € “HAMIMBUAMUMU KAJIOPISIMHU, 110 MU TUIBKH MOXEMO OTPUMATH.
Take xapuyBaHHS CIpHUS€ OXUPIHHIO — OJHIEIO 13 HaWCEPHO3HIMIUX MPOOIIeM
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XXI cromiTrs. Sk OXHUpiHHA BIUIMBAa€ Ha (Di310JOTIYHMIA CTaH Ta PO3BUTOK
CYNIPOBIIHUX 3aXBOPIOBaHb JIOAMHHU? YU 3MIHIOETHCS EMOLIMHMUNA CTaH Ta
pyXOBa aKTUBHICTb BHACHIIOK OXUPiHHA? LI Ta pan MOTUYHUX MUTaHb CTOSTh
3apa3 mnepeja HAyKOBISMHU. Y HAIIOMY JOCHIDKEHHI MU BUPIIIAIU 3’SCyBaTH
BIUIUB €KCIIEPUMEHTAIBHOTO OKMPIHHS, 1HAYKOBAHOTO KadeTepiHHOK MIETOI0,
Ha 3arajibHy pYyXOBY aKTUBHICTb Ta PIBHA CTpeCy MHINEH HaA MNPUKIAI]
MOBEIIHKOBUX PEAKIIN y TECTl «BIAKPUTE ToJie». TakoK OLIHIOBAIM 3JaTHICTh
NESKUX XapyoBUX JOAATKIB — aib(a-KeTornoTapaty Ta (epynoBoi KUCIOTH
MoaU(]iIKyBaTH MOBEAIHKOBI 3MIHH, IHIYKOBaH1 KadeTepiitHOIO AIETOIO.

Memoou. Y poboti BukopucroByBanmu wmwuied niHii C57BI6j. Bymno
chopMoBaHO 4 rpynu MHILIEH: KOHTPOJIbHA TpyIia, TpyIia Ha BUCOKOKAJIOPIHHIN
kaderepiiiHiil nieTi, rpyna Ha KaderepiiiHiii nieTi 3 [n0AaBaHHS ajibda-
KETOINIIOTapary Ta Tpyna Ha KaderepiiHii IleTi 3 JoaaBaHHS (epynoBoi
kuciotu. KadertepiitHa gieta MicTuiia TUTIOBI TPOAYKTH KadeTepitHOTO paliony
moauHu. Bik Muinei Ha movatky excriepuMeHTy OyB 9 micsiniB. ExcriepuMeHT
TpUBaB 3 MicCsIIi

JUist  gochipKeHHST TOBEMIHKM Ta pPYXOBOi AaKTUBHOCTI MHIIEH MU
BUKOPUCTOBYBAJIM TECT BIIKPUTOTO TOJIS. JIaGipuHT BigKpuTOro moOns - OmaHa 3
HAMUOLIBII YacTo BUKOPUCTOBYBAHUX HJ'IaT(bOpM JJIs1 BI/IMipI-OBaHHH HOBe)IiHKI/I Ha MOICIIAX
TBapuH. lle mBUAKWI 1 BIAHOCHO JIETKWI TECT, SIKMH Haga€ Pi3HOMAHITHY IMOBEIIHKOBY
iH(popMallit0, MOYMHAIOUM BiJl 3arajJlbHOI aMOYJIaTOPHOI 3/[aTHOCTI 1 3aKIHYYIOUU JaHUMH
OO0  €MONIHHOCTI  OOCTeKyBaHoi  TBapuHHM. Y CTAHOBKAa  CKJIQJAE€ThCSA 3
MOJIBIHUIXJIOpUAY, HEWTpaJbHOrO [0 3amaxiB. YCTaHOBKa Mae OyTu
MPOTUJIEKHOTO O MUIII KOJIbOPY: MHUIIA YOPHA — YCTaHOBKA Ol1a, MuIia Oiyia —
ycTaHoBKa 4yopHa. Po3mipu yctanoBok 40x40x40 cM 3 po3aiUICHUMH 30HAMH T10
10cm?. Jlms 3amucy MM BMKOPHCTOBYBAlM BeOKaMepy, 3akpiluleHy Hajl
YCTaHOBKOIO. MU BUMIPIOBAIM TaKl OCHOBHI MapaMeTpHU: CEPEIHIO IMIBUIKICTD,
3arajbHy BiJICTaHb Ta 4ac, MPOBEACHHUM y BHYTPIIIHIX Ta 30BHIIIHIX KBaJpaTax.
AHami3 pyxy MHUIIedl NOpoBOAWIM 3a JOMOMOroi mporpamu Toxtrac. Bci
MaTeMaTHYHI pO3paxyHKH MPOBOIWIN 3a joroMororo Exel.

Pezynomamu. Bucokokamnopiiina kaderepiiiHa ni€Ta  IMiABHUIIyBaja
PYXJMBICTh MMILEH, MOPIBHAHO 3 0Oa3oBoro ixkero. HaiiBuiny cepenHto
IIBUJKICTh Ta 3arajbHy IOJOJAaHY BIACTaHb JEMOHCTPYBaJW MHMIII, SIKI
CIIOKMBAJIM BUCOKOKAJOpiMHY KadeTepiiiHy aieTy pa3oM 3  (GepysioBOrO
KkucioTor. HaliHnmxk4doro Oyna MIBUAKICTH y KOHTPOJBHOT TPYMU MHUIIEH.
3aranpHy BiJICTaHb MOJOJANA Ta K caMa Tpymna. HacTymHUM MOKa3HUKOM, SIKHIA
BU3HAayanu, OyB yac, MPOBEACHUN y BHYTPIIIHIX Ta 30BHIMIHIX KBajapaTax
YCTaHOBKHM. SIK KOHTPOJBHI ~MHII, TaKk 1 MHII, YyTpUMyBaHl Ha
EKCIIEpUMEHTAIILHUX JI€Tax, OUIbIe Yacy MPOBOAWIN y 30BHINIHIX KBajparax,
HDK y BHYTPIIIHIX. SIKIIIO TOPIBHATH TPYNH MiX CO00I0, TO HAWOUIbIIE Yacy y
BHYTPIIIIHIX MMPOBEIa KOHTPOJIbHA IPyIia, a HAMMEHIIIE Ta TPyMa, 110 CIIOoKUBaja
BHUCOKOKAJIOPIMHY AIETY 3 OJAaBaHHAM aib(a-KeTOTNII0Tapary.

Bucnosxu. Otpumani pe3yabTaTH CBiI4aTh MPO PO3BUTOK ACTIPECHBHOI
NOBEAIHKMA T4 TPUBOKHOCTI y MUILIEH, $IKI CLIOKUBAIUA KadeTepiiHy
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BHCOKOKQJIOPIHHY T)Ky. 3MIHM y TIOBEIIHIII MHWIIEH HAa BUCOKOKAIOPIMHIN I€TI
MOXYTb OyTH 3YMOBJIEHI PO3BHUTKOM HEHpO3amajeHHS, 30KpeMa Y IJISHII
rinmorajaMycy Ta TOpYHIEHHsIM poboTtu npodamiHepriyHoi cucrtem. AHI
depynoBa KuCiOTa, aHi anb(a-KETOTNIIOTapaT HE MPOSBISUIN KOPHUTYHOUOTO
BIUIUBY Ha 3MIHM Yy TOBEIIHII MHIICH MiJ BIUIMBOM BHCOKOKAJIOPIHHOT
kaderepiiHoi XK.

JocmipkeHHs: Oysio MiaATpuMaHo rpaHToM Bijg HarionansHoro ¢onmy
nocmipkenb Ykpainu (Ne mpoexty 2020.02/0118).

TBAPUHHI MOJEJII ICUXITYHUX YCKJIAJHEHD ITICJIA
YEPEIHO-MO3KOBOI TPABMHU TA PAHHBOI'O )KUTTEBOI'O
CTPECY
Karepuna Illokina’, Onena CeBepunoscnbka’, Matsiii Boliko?

I ninpoBceKkuii HatioHansHui yHiBepeutet iMeni Onecs [Nonvapa, J{inpo,
Ykpaina
2Department of Anesthesiology and Critical Care, Soroka University Medical
Center, Ben-Gurion of the Negev, Beer-Sheva, Israel.
katerynashchokina@gmail.com

ANIMAL MODELS OF MENTAL COMPLICATIONS AFTER TRAIN INJURY AND
EARLY LIFE STRESS
Kateryna Shtokina?!, Olena Severinovska!, Matvii Boyko?
! Oles Honchar Dnipro National University, Dnipro, Ukraine
2Department of Anesthesiology and Critical Care, Soroka University Medical Center, Ben-
Gurion of the Negev, Beer-Sheva, Israel.

Based on known rat behavior patterns, we built a mathematical model to predict
hierarchical relationships in a cohort of sham-operated and TBI rats with a prediction
accuracy of 93.3% (93.3% for dominant behavior and 93.3% for submissive behavior) . The
results suggest that TBI can cause changes in hierarchical status by decreasing or increasing
levels of aggression, which, in turn, depends on the factors of the location of the head injury
and the development of anxious-depressive behavior patterns.

JUiss  mi3HaHHS ~— CKJIAQgHUX  (DI3I0JIOTIYHUX  MEXaHI3MIB  PO3BUTKY
MaTOJIOTIYHUX MPOLECIB B OPraHi3Mi HAyKOBI[I YacTO BHUKOPUCTOBYIOTh
Oiosoriune moaentoBanHs. CTBopeHHs OloMozernel nepeadadyae oOpaHHs OAHIET
ab0 JBOX ICTOTHUX O3HAaK, fKl € 3arajlbHUMH JUIsl OpUTIHATY Ta MOJEIIL.
MopenbHi  TOCHIDKEHHS, TPOBEJEHI Ha TBapWHAX, JO3BOJISIIOTH 3HAWTU
BIJIMOBIJII HA TMTaHHS CTOCOBHO IIYCKOBUX MEXaHI3MIB, MPUHITUIIIB,
npodUTakTUKK 1 Tepamii XxBopoO. Mojeni rpusyHiB 3a0e3MedyloTh KOPUCHUHN
THCTPYMEHT JIJIsl JOCIIKEHHSI PO3Ja/iiB HACTPOIO Ta COIAIBHUX MOPYIICHb
gyepe3 iX MPUPOJHI TEHACHINT A0 (HOpPMYBaHHS COLIATBHUX lepapxiil. Y naHii
poOOTI MU TPEACTABISIEMO MOJEIl TCUXIYHUX YCKIIQJHEHb TMICIS YeperHo-
mo3koBoi TpaBMu (UMT) Ta pannsoro xurreBoro ctpecy (PXKC),
BUKOPHUCTOBYIOUM HAOIp MOBEAIHKOBUX TECTIB JJIi BUBYEHHS MPUYMHHUX
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3B’A3KIB MK 3MIHAMH B COIUaJbHIM TOBEMIHL, BKJIOYAIOUM AarpecHBHY,
lepapxiuHy, ACMPECUBHY Ta TPUBOXKHY MOBEIIHKY.

ExcnepuMeHnTH mpoOBOAMIIKCS BIAMOBIIHO J0 peKOMeHaamii Jlexmapariii
Ienbcinki Ta Tokio Ta KepiBHUIITBA 3 BUKOPUCTAaHHS EKCHEPUMEHTAIBHUX
TBapuH €BpOINEHCHKOTO chiBTOBapucTBa 1 Oynu cxBaneHi KomiteroM 1o
JOTJIsATy 3a TBaprHamMu Y HiBepcutTeTy ben-I'ypiona B Heresi, [3painsb.

Panniii >XKUTTEBUI cCTpec MOJAraB y IMIOACHHOMY O6-THU TOJIMHHOMY
b13UYHOMY BIJOKpEMJICHHIO IIypAT Bijg Matepl. Ilicis TpeThoro THXKHS
TBapUHM OyJIM OCTaTOYHO BIAOKPEMJICHI Bl MaTEPiB i MPOIOBKHIIN CaMOCTIHHE
KUTTS. [lo JHOCATHEHHIO HUMH 3-X MICSYHOTO BIKY Ha EKCIIEpUMEHTAIbHUX
TBapUHaX MPOBEJH P/l MOBEIIHKOBUX TECTIB.

3a pesynpTaTaMu IIOK-IPOOHM, 3aXMCHOTO 3aXOBaHHSA 30HAY Ta
KOH(IIKTHOTO TecTy Doresst BCTAaHOBUJIH, 1110 IOPOCII1 TBAPUHU, SIKI IEPEHECTH
P’KC manu miBUIIEHY 1HAUBIIyaJIbHY TPUBOKHICTH Ta MPOSIBISUIM IM1ABULIEHY
NICUXOEMOIIIHY YYyTJIMBICTh. Y CTaHAAPTHUX TECTaX Ha COLIAJIbHY MOBEAIHKY
(the resident-intruder paradigm: a standardized test for aggression, violence and
social stress) meMoHCTpyBaiM BiJCYTHICTh SIBHOI arpecHBHOI IOBEIIHKH Ta
3aiiMaii HIDKYE TOJIOKEHHS y iepapxii. Bynb-ske 31TKHEHHS 3 4YXUHIEM
PU3BOWIO JIO MpOTpamnty y OMTBI 3a CBOIO TEPUTOPIO 1 IIypH, AKI 3a3HAIH
P2KC 3Haxonumuck y cTaHi eMOIIHHOI Ta COlaJIbHIN HANPYTH.

Y Tecti Ha JOMIHAHTHO-TIOKIpHY moBemiHKy (dominant-submissive
behavior) mypu 3 rpynu PXKC nemoHCcTpyBanu mokipHy MOBEIIHKY, MTOB’I3aHY 3
HeOakaHHSIM KOHKYPYBATH 31 CBOIM IMAPTHEPOM 3a JIKEPEIIO 1XKI.

OTxe, BCl TECTH Ha COLIAIbHY TMOBEIIHKY IOKa3ajd HabaraTo BUIIMI
piIBEHb TMOKIPHOCTI y OCOOMH 3 JOCBIAOM PAHHBOTO MKUTTEBOIO CTPECY
MOPIBHSHO 3 KOHTPOJBHOI Tpynorw. TakuM YMHOM, TMO-TIepIie, HaIll
pe3yNbTaTH HAAAIOTh HOBY BAXJIMBY 1H(GOPMAIIIIO PO HACTIIKH BiIOKPEMIICHHS
JITEN BIJl 1X MaTepiB HA PaHHIX CTaAIsX PO3BUTKY, MO-APYTe, BOHU € CTUCITUMH Y
gaci, 10 IMOB’sI3aHO 3 KOPOTKUM KHUTTEBUM ITUKIIOM IITyPiB.

Ha npyromy erami Hamoro JOCITIDKEHHS MW BHUBYAIH 3MIHU B COITIabHIM
noBeAiHIl 1rypiB micas UMT, 30kpema ii BIUIMB Ha 1€papxiyHy IOBEIHKY.
Takox BUKOpPUCTaNM aHaII3 TOJOBHUX KOMIIOHEHT 1 aHai3 JAMUCKPUMIHAHTHOI
(GyHKUII a7 BCTAHOBJIEHHS B3a€MO3B'SI3KY MIXK JIETIPECI€I0, TPUBOTIOKO Ta
PI3HUMHU aCTIEKTaMM COIllabHOT MOBEAIHKY MIypiB micias YMT.

OcCK1IbKM OCHOBHA ME€Ta Halloi poOOTH — OI[IHUTH 3MIHM B MOBEIIHIN IO
MOB'sI3aHI MK COOOIO MICJIsI TPAaBMHM T'OJIOBHOTO MO3KY, MM BHOpaJIM MOJENb 3
nomipHoto UMT, B sikiii HEBpOJOTiYHE BIJHOBJIEHHS BIJOYBAETHCS YMPOIOBK
MICSIIIS, TaK 0 HEBPOJIOTTYHUHN Me(IIUT Mic/si TpaBMU TOJIOBH HE BIUIMBA€E Ha
OLIIHKY ITOBE/IIHKOBOI'O PE3yJIbTaTYy.

OTpuMaHi JaHi CBiTYaTh PO TE, IO IMOKIPHA IMOBEIIHKA TBAPHH IOB'sS3aHa
31 3HIKCHHAM arpecii, fka, HMOBIPHO, € HACIIAKOM JIeIMpPecHBHOro abo
TPUBOXKHOTO cTaHy MmypiB miciass UMT, Ha skl ciii Opi€EHTYBaTh OCHOBHI
MeToau JikyBaHHs. [lomiOH1 TOCTiKEHHS B MOMYJISII JTI0/IeH 1 B MOJIel
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TBApUH TMOKa3ylOTh, LI0 JENpecis Ta TPUBOra TICHO MOB’S3aHI MK COO0OI0.
BukopucToByloun anropuTMH MAIIMHHOTO HABYaHHS MU BU3HAYWIIM, IO Y
IIypiB, arpeCUBHICTh HE SIBJSETHCS OCHOBHUM MPOTHOCTHYHUM (HaKTOPOM ISt
JIOMIHYBaHHS y TPYIIi.

Ha ocHOBI BigoMux Mojeneld TOBEIIHKKA IIypiB MH MOOYyIyBaau
MaTeMaTUYHy MOJelb /I IMepeadadyeHHs 1€epapXidHUX 3B’SI3KIB Y KOTOPTHU
¢bikTUBHO omepoBaHUX IMypiB 1 mypiB 3 UMT 3 TounicTio mporuosy 93,3%
(93,3% nmns gominantHOl moBeminku Ta 93,3% s MOKIPHOI IMOBEHIHKH
noBeniHka). Pesynbratu cBimuath mnpo te, mo UYMT moke cipuduHITH 3MIHU B
lepapXiYHOMY CTaTyCl IUISIXOM 3HID)KCHHS a0 MMiJIBHINCHHS PiBHIB arpecii, ska,
B CBOIO UE€pPry, 3aJIeKUTh BiJl (DaKTOPIB MICIS PO3TAIIyBaHHS TPaBMH TOJIOBH 1
PO3BUTKY TPUBOKHO-JETIPECUBHUX MATEPHIB MOBEIIHKH.

[IpencraBieHi pe3ynbTaTH € YHIKQJIbHUM Y€pe3 BUKOPUCTAHUMN MIAX1J 10
omiuku Hacaiakis P2KC ta UMT.

[limBomsun MiJACYMKH, 3a3HauyMMO, IO Yepe3 uYacoBli abo eTudHi
OOMEXEeHHS MOXe OyTH CKJIaJHO BHSIBUTH NPUYUHHO-HACIIIKOBI 3B'SI3KH Y
JOJICHKIN MOy, B TOM K€ Yac JOKJIIHIYHI JOCTIIPKEHHS 3 BUKOPUCTAHHIM
7a00paTOPHUX TBAPUH MOXKYTh HAOJM3UTH 10 BIAMOBIAI IIOJA0 MEXaHI3MiB
PO3BUTKY TI€T, UM 1HIIOT MATOJIOTIi Ta MPOAEMOHCTPYBATH €()EKTUBHICTh TEPAITIi.

2. MEJUYHA BIOXIMIS TA ®I310JIOI'TA
MEDICAL BIOCHEMISTRY AND PHYSIOLOGY

BIIJIUB TIAKAJIIKC[4]APEHY C-1193 HA Na',K*-ATPa3zy
IMJIABMATUYHOI MEMBPAHU TA CKOPOTJINBY AKTUBHICTH
MIOMETPIS
Tersina Bekyiy, Oabsra Humoamok, Oaexcanap Hlkpadak
[HcTuTyT 6i0xiMmii iM. O.B. ITammanina HAHY, Kuis, Ykpaina
veklich@biochem.kiev.ua

THE EFECT OF THIACALIX[4]JARENE C-1193 ON PLASMA MEMBRANE
Na*,K*-ATPase AND MYOMETRIUM CONTRACTILITY
Tetyana Veklich, Olga Tsymbalyuk, Olexander Shkrabak
Palladin Institute of Biochemistry NASU, Kyiv

The aim of the work was to study the biochemical of the effect of thiacalix[4]arene C-
1193 on the plasma membrane Na*,K*-ATPase activity of myocites. It has been shown that C-
1193 selectively inhibites the Na*,K'™-ATPase activity and increases the intracellular
concentration of Ca ions.

Ob6rpynmysannss ma mema. Ensum Na',K'-ATPa3za nokamizoBaHuii y
mazMatuaHid MmemOpani (IIM) kimiTuH 30yITMBUX TKAaHWH, BiH 3a0e3Meuye
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€H3UMaTU4YHE  MepeTBopeHHs  eHeprii rigpomsy ATP B enepriio
TpaHCMEMOpaHHUX TPaai€HTIB omHOBaeHTHUX 10HIB Na i K. Hu3ka BakmmBux
KJIITUHHUX TIPOIECiB (a camMe: eKCIpecis psay TeHiB, KIITHHHHM pICT,
nposidepalris, aronTo3, KITHHHA PYXJIUBICTh, KPOB SHUM THCK, CEpIICBE
CKOPOYEHHSI) MOJYJIOIOThCS TMPU y4acTi CHUTHAJbHUX KOMILJIEKCIB, IO
yrBoprototbest Na*,K*-ATPa3zoro. Takum uuHoM, Na',K*-ATPaza mae Benmke
3HAYEHHS Ul KOHTPOJII0 CKOPOTIMBOI aKTUBHOCTI, 30KpeMa IJIaJIECHbKUX M s31B
('M). 3 ornany Ha Bce BUIIE3a3HAUYECHE NIEPCIEKTUBHUM € TMOIIYK CIOIYKH, SKa
703BoJIs1a O 3MIHIOBAaTH aKTUBHICTh HaTpieBoi mommnu [IM.

Y 1poMy acmekTi, 30KpemMa, MPEACTaBIAIOTh IHTEPEC KaTIKCApeHH —
MaKpOILMKIIYHI CIOJIYKH, CHHTE30BaHI MIUIAXOM LHWKIOKOHJEHCAIll mapa-
samimennx (¢eHomiB 1 ¢dopmanpaeriny. KamikcapeHn BUBYAIOTBCS — SIK
MOJICKYJIApHI TUIaTGOpMU UL TU3aHY CHOJYK, 3JaTHUX BIUIMBAaTH Ha
MpOTIKaHHs O10XIMIYHMX TpoueciB. Hamn nmonepenHi naHi, oaepxaHi pa3oMm 3
akagemikom HAHY Kampuenkom B.I. Tta #oro komeramm (IOX HAHY),
CBITYWJIM Ha KOPUCTh TOTO, 10 Tiakaiikc[4]apen C-1193 moxxe npeTreHayBaTH
Ha POJIb CEJIEKTUBHOTO 1HT101TOpa HaTpieBoi mommu [TM.

Tomy wmetorw0 gaHoi poOoTH OyJl0  JOCHIIATA  3aKOHOMIPHOCTI
iHTi0iTOpHOTO BILTUBY Tiakanikc[4]apeny C-1193 na narpieBy nmommny [IM Ta
CKOPOTJIUBY aKTUBHICTh MIOMETPIs.

Memoou. Tiakanikc[4]apern C-1193 (25,27-nubyrokcuriakaiikc|[4]apeH-
oic-riapokcumeruiipocpoHoBa KHCJIOTA) OyB CUHTE30BaHUM Ta
OXapakTEepU30BaHUI 13 BUKOpUCTaHHAM MeToaiB SAMP Ta indpayepBoHOi
cnekTpockonii y Bigaum Ximii ¢ocdopaniB IHcTuTyTy Opraniunoi ximii HAH
VYkpainu (3aB. Bigauiom — akanemik HAHY B.I. Kanbuenko). Excniepumentu
Oy BUKOHAHI Ha CyCIeH3ii KiIiTUH MiomeTpis, ¢ppakiii [IM, o6pobneniit 0,1 %
PO3YMHOM JIMTITOHIHY, Ta MperapaTax mo3aoBxHix ['M poriB MaTkH.

Pesyromamu. Mu nokasanwu, mo gociipkeHuit Tiakamke[4]aper C-1193 3
Bucokot edektuBHicTIO (Ips = 42,1+0,6 uHM) mnpurdiuye eH3UMaTUYHY
aktuBHICTh Na*,K™-ATPa3u IIM, npu 1npoMy BiH HE BIUIMBAE HAa aKTHBHOCTI
Mg?*-ATPa3u, Ca*-ATPasu i Ca?*,Mg?*-ATPa3zu [IM.

BaxnuBuMm  muTaHHAM  Oynmo  3'scyBaTH, 4M  OyJae — BIUIMBATH
Tiakanikc[4]apen C-1193 Ha BHYTpimHBOKIITUHHY KoHLeHTpaniro Ca? y TMK.
ToMmy y cBOiX MOAATBIINX EKCIIEPUMEHTAX MM BUKOPHUCTAIA KOH(OKAIBHY
Mikpockomito. I3 Bukopucranam Ca?"-uyrnmmsoro 3onxy fluo-4 Gyma
BCTAHOBJICHA 3MiHA BHYTPIIIHBOKITHHHOI KoHueHTpamii Ca?* mix BrumMBoM
tiakamikc[4]apeny C-1193. byno mokazano, mo mig giero C-1193 (20 mMxM)
BiOyBacTHCA TPaH3IEHTHE pi3Ke 3pocTaHHA (IyopecueHTHOI Bimmosimi Ca?-
uyTiuBoro 30Hay fluo-4 AM vy xiituni. IIporsarom 2,5 xB koHuenTpauis Ca®*
3HIDKYETBCS, 10 CBITYUTH MPO 3aTyYCHHS KOMIICHCATOPHUX MEXaHI3MIB (THITY
MITOXOHIpi1, HaTpii-KabiieBoro ooMinauka [IM). Omxe, Tiakamikc[4]apen C-
1193 nigsuiye konuentpaniro Ca®* y rmagenskom s308ux knituHax (TMK).
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Takox Oyno mokazano, mo C-1193 (50 MkM), moaiOHO A0 YTEPOTOHIKY
OKCUTOIIMHY, TPHU3BOJIUTH 10 3MEHIICHHS €(QEKTUBHOTO TiIPOJIUHAMIYHOTO
niametpy I'MK, BumipsHoro 3a gomomoror JIKC, Ha 68 % BigHOCHO
KOHTPOJTIO, 110 CBIYUTH IIPO CKOPOUYEHHSI M1OITUTIB.

TeH30MeTpUYHUMHU JTOCIIKEHHSIMHU TOoKa3aHo, 1o Tiakamikc[4]apen C-
1193 (y xonmentpamisx 10 Tta 100 MkM) chnpuuuHsSe 1030-3aJI€KHE
NPUTHIYEHHS CIIOHTAHHUX CKOPOYEHb, a TaKoXX 3MeHIIeHHS! CHIOBHUX (Fmax, Fc
ta Fr), mBuakicaux (Ve 1 Vr) ta imnynbscHux (Ic, Ir Ta Imax) mapametpis. Takox
BcTaHoBieHO, mo Ha T C-1193 (10 mMxM) cmocrepiraerbesi 30UThIICHHS
da3HMX CKOpPOYEHb, BHUKIWKAHMX 33 INUIAXaMHA  EJICKTPOMEXaHIYHOTO
(memonApM3alli€l0  TIMEPKaTi€eBUM  PO3YMHOM) Ta  (hapMaKOMEXaHIYHOTO
(YTepOTOHIYHUM TOPMOHOM OKCHTOIIMHOM, HEHPOMEIIaTOPOM aIleTHIXOJIIHOM
Ta CEJIEKTUBHUM aroHICTOM MYCKapMHOBHUX al€TUJIXOJIHOBUX perenTtopiB Ms-
TUIYy LIEBIMEIIHOM) CIPSDKEHHS, a TakKoX 3MIHM I1X MEXaHOKIHETUYHUX
napameTpiB.

Bucnoexu. Takum 4YWHOM, pe3ylbTaTh, 10 Oydd OJepKaHi 3
BUKOpuCTaHHsM Tiakanmikc[4]apeny C-1193 — cenexktuBHOro Ta €(heKTUBHOTO
iarioiTopa Na*,K*-ATPa3u, MOXyTh MaTH BaKJIUBE 3HAYCHHS JJIS 3’SICYBaHHS
MEMOpaHHUX MEXaHI3MiB KaTIOHOTO OOMIHY Y TJIaJIEHbKUX M’si3aX, 30KpeMa, i
yac BUBYEHHS pOJII IJIa3MAaTHYHOI MeMOpaHM B 3a0€3MEUeHHI €JEeKTpO- Ta
(dapMakoOMeXaHIYHOTO CHPSDKEHHST B HHUX, a TaKOXX B pEryisiiii 10HHOTO
romeocra3y B [MK.

Asmopu 60auni axademixy HAHY npog. C.O.Kocmepiny 3a 062060peHHs
pe3yarbmamis 00cnioie ma meopui OUCKYCIL.

3MIHU TEMOCTATHUYHOI CUCTEMMU 3A AKYCTUYHUX TPABM,
OBYMOBJIEHUX BOMOBUMMHU AISIMUA

FOuisa bypiaka, Ouiena Iloiimanosa, Haraniss Bopommiiosa

[acTuTyT otonapunrosnorii iM. mpod. O.C. Konomiituenka HAMH VYxkpainu,
Kuis, Ykpaina

burlakaiuliia@yahoo.com

CHANGES IN THE HEMOSTATIC SYSTEM AT COMBAT-CAUSED ACOUSTIC
INJURIES

Yuliia Burlaka, Olena Poimanova, Natalia VVoroshylova
0.S. Kolomiychenko Institute of Otolaryngology, Ukrainian NAMS, Kyiv, Ukraine

High-intensity sounds cause damage to the auditory system, which is largely a
consequence of the hydrodynamic impact that they undergo on the microvessels of the
circulatory system. This determines the non-functional activation of the clotting link of the
hemostatic system and the risk of the development of thrombotic complications. Based on the
clinical material of a group of patients with combat-caused acoustic trauma, an assessment of
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the informativeness of a group of indices of the hemostatic system was carried out and the
expediency of their comprehensive definition was substantiated.

Obepynmysanus. BniauB 3BYKIB BHCOKOi 1HTEHCHBHOCTI OOYMOBIIIOE
3HAYHE VYIIKO/PKEHHS CIyXOBOi cUCTeMHU. [lOmIKOMKEHHS  CIyXOBOTO
aHajizaropa Mpu OOYMOBJICHMX OOWOBUMHM [iSIMU aKyCTUYHUX TpaBMax €
4acTOI MPUYMHOI HEO0OOPOTHOI CeHCOHeBpasibHOI mpuriayxysatocTi (CHII),
SKa 3HAYHOIO MIPOIO € HACIIKOM T1POJIMHAMIYHOTO yAapy, KOTPOTO 3a3HAIOTh
KPOBOHOCHI cynuHH. Lle Moke mpHu3BOAUTH 0 HEKOHTPOJIbOBAHOI AKTUBAIIli
3Ci1al040i JIaHKU CHUCTEMH TIeMOCTa3y, pO3BUTKY TPOMOOYTBOPEHHS Ta
OJiokyBaHHsSI MiKpocyauH. Po0GoTta mpucBsiueHa YIOCKOHAJICHHIO 1arHOCTHKH
CHII, orpumanux 3a 60HOBUX Tii.

Mema po6omu. IIpoBeneHHs OLIHKA 1HPOPMATUBHOCTI OKa3HUKIB T'€MO
CTaTUYHOI CUCTEMH, 110 BiJJOOpaKarOTh CTaH CIIyXOBOTO aHalli3aTopa XBOPUX 3
aKyTpaBMaTUYHUMH YpaKECHHSIMH, OTPUMAHUMH 32 OOHOBUX JIiH.

Memoou. O6ctexxeHo 22 marieHTH 3 O0HOBOIO aKyTpaBMOIO, IO
nepeOyBaiu Ha CTalllOHApHOMY JIiKyBaHHI B Jlep>kaBHii ycTaHOBI «IHCTUTYT
orojapunroisiorii M. npod. O.C. Konomiituenka HAMHY». Kontponem
ciyryBasid 10 370pOBUX HOPMAJIbHO UYIOYUX OCIO, SIKI HE Malldi KOHTAaKTy 3
IIyMOM Ta IHIIUMU HECTPHUATIUBUMU TITI€EHIYHUMU YUHHUKaMHU. OO’€KTOM
JOCTIKeHb Oylna IUTpaTHA Tia3Ma KpPOBi, OTpUMaHa CTaHJAPTHUM METOJOM.
Bwmict ¢i6punoreny (®b) Buznauanu merogom B.O.beminepa Ta criBaBrT.
AKTHUBOBaHUN yacTKOBUU TpoMOoractuHoBUM vac (AUTY) Bu3Hauanu Tect-
cucteMoro «Penam». AxktuBHICTh ipoTeiny C Ta nporpom0OiHoBuii yac (ITH) — 3a
JIOTIOMOTOF0  JTIarHOCTUYHKMX HaOopiB «Siemensy. ExamyminoBuii uvac (EY)
Bu3Havaau MetojgoM H.B.3aiuko Ta cmiBaBT. 3a CHiBBIIHOIICHHSM MMOKa3HUKIB
EY ta ITY pospaxyBanu iHJAEKC HAKOMUYCHHS (DYHKI[IOHAIBHO HEAKTHMBHUX
dopm mporpombiny (DOHODII): EI/III=1. Bwmict po3unnHux }iObpun-
MoHOMepHUX KoMmIuiekciB (P®MK) BusHauanu HamiBKUTBKICHUM METOJIOM
beninepa-Bapenpkoi. Konnentpartiii pozunnnoro ¢iopuny (P®) ta D-gumepy
BU3HAYAJIM 3 BUKOPUCTAHHSM IMYHOJM1arHOCTUYHUX TecT-cucteM «DIA-hiOpun
po3unHHU» Ta «DIA-D-mumep» («diampod-Meny»). Cratuctuuny oOpoOKy
pEe3yNbTaTIB MPOBOJIUIN 3 3aCTOCYBaHHSM IAKETy Mporpam Jjisi CTaTUCTUYHOI
00poOku Oiomerpruynnx naHux WINPEPI. Ominky BiporigHOCTI pi3HUII Mix
Mali€eHTaMU Ta TPYMNOI0 KOHTPOJIIO NPOBOAMIIHN 3a t-kputepieM CTbhIOJEHTA.

Pesynomamu.  BHacmiiok TpOBEACHUX  JOCHIKEHb  BCTaHOBJIEHO
PI3HOCHIPSIMOBaHI 3MiHHM PiBHIO (piOpuHOreHy y rpymax oocrtexeHux. Y 50%
xBopux Ha CHII piBens @b miaBuniyBascs B 1,6 pasu, 1m0 Moke BKa3yBaTH Ha
pu3uk TpomOoTHUHUX yckinagHeHb. AUTY y 14% xBopux na CHII OyB Ha piBHI
KoHTponto, y 14% — BiporigHo kopotmmm y 1,4 pasu, a y 73% xBopux —
nogoBxkeHuit y 1,6 pasu. Ile Moxe OyTu HaciaiAKOM 3pOCTaHHS B KPOBOOOI31
Bmicty ¢aktopy VI 3ciganns kposi. [lapanenbne Busznauenns AUYTY Ta
nporeiny C Hamae iHGOpMaIil0 TPO CTaH KOATYJIAIIHHOTO KacKamy
BHYTPIIIHBOTO IIISAXY 3ciAaHHs KpoBi. Bcranosneno, mo y 50% xBopux 3 CHII
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BMicCT npoteiny C OyB HOCTOBIPHO 3HMKEHHUM B 2,2 pa3u BIZHOCHO KOHTPOJIIO, a
y 14% xBopux BiH He 3a3HaBaB icTOTHUX 3MiH. [lokasnuk [1Y Bu3Hayamu s
OITIHKM aKTHUBaIlll (DaKTOPIB 30BHINIHBOTO IUISIXY 3CIJIaHHS KPOB1 Ta PIBHOBAru
MK MPOKOAryJISHTHUMH Ta AHTUKOAryJISHTHUMM CKJIQJOBUMH CHUCTEMHU
remoctazy. ¥ 18% xBopux nHa CHII BiH IuiaBcs Ha piBHI KOHTPOIIO, a 'y 82%
XBOPHUX BiH BIPOT1AHO TMOJOBXkeHUM B 2,4 pa3u. ToOTO B OULIBIIOCTI BUIAIKIB
BUSIBJICHO O3HAKH MOPYUIEHHS FréMOCTaTUYHOro Oanancy. Binomo, o exkaMmyiH
3aT€H aKTHUBYBATH SK MPOTPOMOIH, Tak 1 HOro (yHKI[IOHAJILHO HEaKTHBHI
¢dopmu. BeranoBneno pizHocnpsimoBaHi 3mian EU B oOctexxeHux rpymax. Y
18% xBOopuX BiH JWIIABCS Ha PiBHI KOHTPOJIO, ¥ 55% OyB CKOpOuY€HUM, a y
27% siporigHo moaoBxkyBaBcs B 1,4 pazu. OHOII y 50% xBopux na CHII
JUIIIABCS Ha PiBHI KOHTPOJIO, a ¥ 23% BUSABICHO TCHICHIIIIO 0 3MEHIICHHS. Y
27% oOctexxeHux BiH OyB BiporigHo 30utpmeHuM y 1,6 paziB. Lle moxe
CBIIYUTU TIPO AKTUBAIIII0O CUCTEMH 3CiJJaHHS KpOBi Ta OyTH paHHIM MapKepoM
BU3HAYEHHS 11bOT0 cTaHy. Bmict POMK B ycix mocmimkyBaHUX TPy XBOPUX Ha
CHII 6yB 3HM>XEHHM MOPIBHSHO 0 KOHTPOJI0. BusiBiieno, mo BMict D-aumepy
y 33 % xBopux 3 CHII O6yna Ha piBHI KOHTPOJIIO HA (DOHI MABUILIEHOTO Y 4 pa3u
P®. V 42 % BUABIECHO 3HUKEHHS 1[bOTO MOKa3HUKa y 1,4 pa3u npyu HE3HAYHOMY
nigsumieHHi P®. YV 25% mnarmientiB mokazHuku D-numepy Ta po3YMHHOTO
¢b16puny 3poctanu B 4 Ta 7 pasiB BiANOBIAHO. O HOYACHE BU3HAYEHHS BMICTY
3a3HAYEHUX I[MOKA3HUKIB JIOTIOMarae BCTAHOBUTH HAsBHICTh a00 BIJICYTHICTb
OaslaHcy Mk Hakonu4eHHs M P® Ta iioro pyiiHyBaHHSIM.

Bucnosku. Iloka3aHo, 110 OLIHKA 3arpO3d TPOMOOYTBOPEHHS Y XBOPHX 3
aKyTpaBMaTUYHUMHU YPOKECHHSIMU OTPUMaHUMHU BHACHIIOK OOWOBHMX i 3a
OJTHUM TIOKa3HWKOM HE € aJieKBaTHOI. HaTomicTh KOMIIEKCHE BH3HAYCHHS
3a3HAYEHUX TOKA3HHMKIB € 1H()OPMATUBHUM Ta 3aCIyroBY€ BIPOBAIKCHHS B
KJIIHIYHY MPAKTHKY.

EXTRAMITOCHONDRIAL ATP AS [Ca?'] AND CARDIOLIPIN
CONTENT REGULATOR
Bavelska-Somak A.O., Babich L.G., Shlykov S.G., Zagoruiko A.G.,
Horid’ko T.M., Kosiakova H.V., Hula N.M., Kosterin S.O.
Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine, Kyiv

anastasia5380.b@gmail.com

The myometrium, uterus smooth muscle, is responsible for contractions.
There are some major differences in metabolism in smooth muscle compared to
other cell types. Oxidative phosphorylation directly supports contractile activity,
while ionic regulation is supported by the ATP generated from anaerobic
metabolism. It was stated that many of the ion channels and transporters are
regulated preferentially by glycolytically derived ATP.
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We have shown previously that ionized Ca?** concentration in
mitochondria matrix ([Ca?*].) at the absence of exogenous Ca?* is regulated by
ATP: in Mg?",ATP-containing medium this number is couple of times higher
than in Mg?*-containing one. [Ca®**]. increase was ATP concentration-
dependent. This time it was shown, that ATP-induced increase of [Ca?*],, was
accompanied by an increased Ca?* efflux from mitochondria. Cyclosporine A (5
uM), ruthenium red (10 uM) or oligomycin (1 pg/ml) did not affect either the
Ca?* concentration in the matrix or the cation efflux from mitochondria.

Using flow cytometry and voltage sensitive fluorescent probe TMRM it
was shown that mitochondria membranes were polarized upon incubation in
both Mg?- and Mg?",ATP-medium. All of the above suggests that the
mitochondrial permeability transition pore is not involved in the studied effects
of the ATP. Today, protein regulators of Ca exchange in mitochondria are well
described. At the same time, the role of lipid regulators has not been studied
enough. Mitochondrial membranes are made up of different phospholipids, the
most specific and common are cardiolipins.

In our experiments, mitochondrial cardiolipin content was determined
using two methods: flow cytometry with cardiolipin-specific fluorescence probe
(NAO) and thin layer chromatography. It has been shown that the content of
cardiolipin in mitochondria membranes decreased upon incubation of organelles
in Mg?", ATP-medium as compared to Mg?*-medium. Furthermore, we have
observed the decreasing of phosphatidylcholine content and increasing of
lysophosphatidylcholine content in mitochondria under the incubation in
Mg?*, ATP-medium.

We assumed the possible involvement of the lipid pore in the ATP effects
on the Ca%*'exchange in mitochondria. Taken together, our data support the
critical role of extramitochondrial ATP in [Ca?*] and cardiolipin content
regulation.
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JOKAJIBAIISI CAWTIB 3B’SI3YBAHHSI ®PATMEHTA
IJIASMIHOI'EHY KS B HOJHIIENITUIHUX JJAHIIOT'AX
MOJIEKYJIX ®IBPUH(OT'EH)Y
Jlaga Kanmycrsinenko, Tersina I'punenko, Osiena FOcoBa, Anapiii
PeOpieB, Aprem Tuxomuposn
[actutyT 610xiMmii iM. O.B. [Mannmanina HAHY, Kuis, Ykpaina
E-mail: kapustyanenko@biochem.kiev.ua

LOCALIZATION OF PLASMINOGEN FRAGMENT K5 BINDING SITES IN THE
POLYPEPTIDE CHAINS OF THE FIBRIN(OGEN) MOLECULE
Lada Kapustianenko, Tetiana Grinenko, Olena Yusova, Andriy Rebriev, Artem
Tykhomyrov
Palladin Institute of Biochemistry of NASU, Kyiv, Ukraine

Kringle 5 (K5) domain of plasminogen molecule mediates its interaction with
fibrin in plasma to trigger zymogen conversion into an active enzyme plasmin ensuring
initiation of fibrinolysis. Thus, determination of binding site for K5 in fibrin molecule is of
principal importance for understanding the molecular mechanisms of fibrinolysis and
elaborating approaches to regulate this process.

OGrpyHTYBaHHS. [leperBopeHHs b16puHOTEHY Ha b10puH
CYNPOBOKYEThCS  KOHGOPMAIIIMHUMU ~ 3MIHAMH, SIKI TOPU3BOASATH [0
CKCIIOHYBaHHS CaWTiB 3B’sA3yBaHHS I1a3MmiHoreHy (PQ) 1 TKaHMHHOTO
aktuBaTtopa (t-PA), mo 3abe3neuye edekTUBHY akTuBailiio Pg Ha moBepxHi
¢16puny. B mounekyini QiOpuHOTeHY pO3pI3HSIOTH TPU OCHOBHI CTPYKTYpPHI
perionu: nentpainbuuil E, nBa inentnunux tepminanbaux D 1 aBa aC. Caittu
3B’s3yBaHHd PQ 1 t-PA nokamizoBaHi B TepMmiHanbHMX D-perionax Ha
ninsakax  al48-160 Ta v312-324, BianoBimHO. BOHM  €KCHOHYIOTHCS
BHACJIIJIOK CTPYKTYpHUX NepeOy10B B B- Ta y-Moayssix D-periona, 1o mMaroTh
Miclie B X011 nosiMepusailii ¢i0puny mia yac yrBoperass DDE komriekciB 3a
ydacti «A-a» 1 «B-b» KOMIUIEMEHTapHUX LIEHTPIB Ta KOBAJIEHTHOI MPOILLIMBKU
M0 Y-JIAHILIOTaX CYMDKHHUX MOJIEKYJ (PiOpuHy mpu moOyaoBi mpotodiOpui.
B3aemonis nwmpkymaorodoro B miasmi  Glu-mimasmiHoreny 3 (iOpuHOM,
omocepeakoBaHa 1’ sTuM kpuHrioMm (K5) Monexkynu 3umoreny, € Tpurepom
mpoleciB akTuBalii Ta iHimiamii ¢GiopunHonizy. TakuM YMHOM, BU3HAUCHHS
calTy 3B’si3yBaHHS KpUHIJA 5 Ha (PiOpWHI Mae MEpHIOpSAHE 3HAYCHHS JJIs
PO3YMIHHS MOJIEKYJIIPHUX MeXaH13MiB (piOpHHOI3Y Ta MOLIYKY HUIAXIB HOTO
peryItoBaHHS.

Mema: BUSBATH Ta BCTAHOBUTHU JIOKAMI3allll0 CAaWTIB 3B’S3yBaHHS
¢parmenta TutazMiHoreny K5 B MONIMENTUIHUX JIAHITIOTaX MOJICKYJH
¢b16puH(OTEH)Yy.

Memoou:  ximii  TpOTEIHIB Ta  MOJEKYJIIpHOI  IMYHOJOTrTII,
IMyHOXIMIYHUWA  aHami3, enekTpodope3, IMyHOOJIOT, Xpomarorpadis,
criekTpodoromMerpis, Mac-CIIEKTPOMETPIs, METOJIU MaTeMaTUIHOT
CTaTUCTHKHU.
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TakTka ekcrnepuMeHTadbHOI poOoTH, OOpaHa Ui JOCATHEHHS
MMOCTAaBJICHOI METH, MOJSITaE B JAOCTIHKCHHI B3a€MOJIT KPHHTIA 5 3 HHU3KOIO
dparmenTiB  Moyekynu  GiOpuH(OreH)y Ta  iXHIMH OKpEMUMH
MOJIMENTUIHUMU JIaHItoramu. JIjisi BUpIIEeHHs IIi€]l 3a7a4i HAMU OJIEP>KaHO
GyHKIIIOHATBPHO  aKTUBHMM  (parMeHT 1iasMmiHoreHy  JroguHu K5
PO3pO0OJICHMM HOBUM CIIOCOOOM 13 3aCTOCYBaHHSM aMiHOTEKCHII-cedapo3u Ta
OTpUMaHO MOHOCHEIM(}IUHI BUCOKOA]IHHI MOJIKJIOHAIBHI aHTUTLIa 10 KS.

Pesynomamu. Po3pobneHo HoOBI Moaudikaili eKCclepuMeHTaTIbHUX
MiTX0MiB, 30Kpema, ceHaBid-IEA TecTiB (IMyHOGH3WMHHI aHami3) 3
BUKOPHUCTAHHAM 130JIbOBAaHUX KPUHTIIB IJIa3MiHOTeHYy 1-3 Ta 5 1 aHTUTLN A0
HUX. 3 BUKOPUCTAHHSM CTBOPEHOI MOJENI JOCIHIKEHHS BIIEPIIEC OTPUMAHO
HOBY HAyKOBY 1H(GOpPMAIIIO MO0 MOMIMBOCTI HE3aJCKHOTO 3B’ SI3yBaHHS
KPUHTJIOBUX JOMEHIB Ijia3miHoreny 1-3 ta 5 3 DD-¢gparmentom ¢iOpuny ta
HOTO TOJIIMEeNTHIHUMH JIAHITIOTAMH.

Brnepie nmokasano, 1o caiitu 38’si3yBanHs 1 KS po3ramoBani B o- Ta
y-nanitorax DD-¢gparmenta ¢iObpuH(oreH)y B Mekax MOJIMNENTUIHUX
nociioBHOcTel 0148-198 1 v86-94 Ta y266-302.

Bnepmie  BcTaHOBJEHO, 10  KPUTUYHUMHU  aMIHOKHUCJIOTHHUMU
3anumikamMu anbda-nanitora D-dparmenTa, mo 3a0e3MeuyroTh B3aEMOIIO 3
K5, € al71Arg Ta/abo al76Lys. Iloka3ano, mo cait 3B’s3yBanHs Glu-
IUTa3MIHOTeHY, KomIuieMeHTapHuii LBS kpunrma 5, mictutbes B Mexkax
nocimigoBHocTi  Aal68Ala—183Lys, sgka  po3TamoBaHa B ciIaOKo
CTPYKTYPOBaH1M NEeTJI1 MK IBOMA CyNEPCHUPATIbHUMHU TUISTHKaMH O-JTAHIFOra
D-periona monekynu ¢iOpuH(oreH)y. OTpuMaHi JlaHI € MIOHEPCHKUMU 1
JI03BOJISIIOTh BUCYHYTH TIMOTE3y MPO HEOOXIHICTh JBOLICHTPOBOI B3a€MO/I1i
Ma3MiHOTeHY 3 (hiIOpMHOM 3a aKTHUBAIlll MPOEH3UMY.

Bcranosneno, 10 CalT  3B’SI3yBaHHA Glu-tiasminoreny,
koMmIuieMeHTapHuii LBS kpunrima 5, MICTUTBCS B MeXKax IOCIIIOBHOCTI
266Lys—302Lys vy-nanimtoriB D-periona ¢iOpun(oren)y. Otpumani maHi
BKa3ylOTh Ha Te, 1m0 came 275Arg 3abe3nedye 3B’sI3yBaHHS KpHUHIIA 5
IUIa3MIHOTeHY 3 y-naHioramu D dparmenTiB ¢iOpuny.

[Tokazano, mo muasmidHoren Ta Woro Qparmentn K1-3, K4 Tta K5
JI0303aJI€’KHO 3 BUCOKOIO CIIOPIAHEHICTIO B3aeMOJIIIOTH 3 45 k/[a C-KiHIleBUM
dbparmenToM Ao-naHirora (iOpuHOreHy, 1m0 BiAnoBigae oC-perioHy.
Brepiiie noBeaeHo, 1o came aMiHOKHCIOTHA MOociToBHicTh a581Ser-610Val
€ BHU3HAYAJIBHOKO [JISI YTBOPEHHS KOMIUIEKCIB MDK TUIa3MiHOTeHOM Ta oC-
perionamu  pibpuHoreny/gpiopuny. @DaxkT Takoi B3aeMOAIl BKa3ye Ha
EKCIIOHYBaHHS I[1€1 TOCIIOBHOCTI MpH niepexoai GpiopuHoreny B (iOpuH.

Bucrosxu: OTpumMani pe3ynbTaTH J03BOJSThH KOHKPETU3YBATU JUTSTHKA
MOJICKYJl TUTa3MIHOTeHY Ta (iOpHuHY, SKI € KPUTUYHUMH JJis TIPOIIECiB
akTuBalli (GIOPUHOMITUYHOI CUCTEMH Ta MOJAJIBIIOTO PYHHYBaHHS 3TYCTKIB
(G16prHY 1 MOXKYTh OyTH MIIIEHHIO pETyJIsLii GiOpHHOTIZY.
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CEKPENLISA PAI-1 TPOMBOIIUTAMM 3A YUACTI
IMPOTEIHIB IIJIASMIHOT' EH/TIJIASMIHOBOI CUCTEMHA
Ougena FOcoBa, Tersina I'punenko, Jlaxa KanycrsineHko,

Aprtem Tuxomupos
[actuTyT 6ioximii iM. O.B. IMannanina HAHY, Kuis, Ykpaina
E-mail: yusova07@gmail.com

SECRETION OF PAI-1 BY PLATELETS WITH THE PARTICIPATION OF
PLASMINOGEN/PLASMIN SYSTEM PROTEINS
Olena Yusova, Tetiana Grinenko, Lada Kapustianenko, Artem Tykhomyrov
Palladin Institute of Biochemistry of NASU, Kyiv, Ukraine
Plasminogen/plasmin system regulates the functional state of platelets, limiting their ability to
aggregate. However, the mechanisms of influence of certain factors on RAI-1 secretion by
cells remain largely unexplored.

Obepynmysannus. IHridiTop akTuBaropa rmiuasmiHoreny | tumy (PAI-1) €
OCHOBHHMM (P1310JIOTITYHUM 1HTIOITOPOM TKAHMHHOTO aKTUBATOpa IUIa3MIHOTEHY
(t-PA, EC 3.4.21.68) Tta ypokinazu (U-PA, EC 3.4.21.31), sxuii Bimirpae
KJIFOUOBY poJIb B peryssiiii ¢pi0puHomi3y in vivo. Kpim iarioyBanns t-PA 1 u-PA,
PAI-1 3anmyudaeTbcs 10 pO3BUTKY (1OpO3HOI TKAaHMHM IUIAXOM BIUIMBY Ha
YTBOPEHHS IUIa3MiHY, a TaKOXK MOJAYJIIOE MIrpaliio KIITHH 4Yepe3 B3aEMOJII0 3
BITpoHEKTUHOM. PAI-1 BBaXkaroTh mpoTeiHOM TocTpoi (a3u. 301IbIICHHS PiBHS
aktuBHoi ¢opmu PAI-1 B miazmi KpoBl € HECHPHUSTIMBUM MPOTHOCTUYHUM
MapKepoM MOXJIMBUX TpPOMOO3IB 3a CEpLEBO-CYAMHHHUX Ta OHKOJIOTTYHUX
3aXBOPIOBaHb, B TOW Yac SIK HU3bKUI PIBEHb LILOIO CEPHIHY CYNPOBOIKYETHCS
pusukoMm rtemopariii. PAI-1 cunHTe3yeTbcsi pi3HUMU KIITUHAMHU OpraHizmy, a
came, €HJOTETIONNUTaMH, TeNaTOlUTaMH, aJUIOIMTaMHU, aje 3HayHa KiJIbKICTh
inriditropa (Omm3pko 90% BiA 3araJdbHOTO IyJIy) MICTHUTBCS B O-TpaHyJiax
TPOMOOIIUTIB 1 CEKPETYETHCS 3 HUX 3a CTUMYJIAILIT KJIITUH aroHiCTaMu, Jdisl SIKUX
OTIOCEPEIKOBYEThCSI uepe3 TMeBHI MeMmOpaHH1 penentopu. HemogaBHo Oyio
BCTAHOBJIEHO, 1110 MJIA3MIHOTEH/TIJIa3MIHOBA CUCTEMA PETYJIIO€ (PYHKIIIOHATIBHUI
CTaH TpPOMOOILMTIB, OOMEXYIOUYM iXHIO 3JaTHICTb A0 arperauii. IIpore
MEXaHI3MH BIUIMBY T[E€BHUX YMHHUKIB Ha cekpeuito PAI-1 xmitunamu
3aJIUIIAI0THCS] HEJOCTaTHHO BUBYCHUMH.

Mema: AOCTIIUTH MOJEKYJISPHI MEXaHI3MH, IO PETYJIOITh CEKPEIliio
PAI-1 tpomborutamu 3a iXHOT CTUMYJSIIT (Pi310JOTIYHUMHU 1HIYKTOPAMH
akTuBalii Tta MoxiauBy yudacTh Glu- Ta Lys-popm murasmiHoreHy B 1uX
npolLecax.

Memoou: xpomatorpadis, cneKTpopoTOMETpis, IMyHOCH3UMHUN aHami3,
enexkTpodopes, IMyHOOIOT, CTATUCTUYHUHN aHaIi3.

Pezynomamu. Penizatu TpoMOOIUTIB, OTPUMAHUX TPU CTUMYJISIIIT KIITHH
¢bi1310J0TIYHUMH THAYKTOpaMu akTuBaIlii (TpoMOiHOM, KojareHoM 1 AJ[D)
aHaJII3yBaJid 3a JIONOMOTYIO0 IMYHOOJIOTY 3 BUKOPUCTaHHSAM aHTUTLI 1o PAI-1,
tPA 1 BITPOHEKTHHY 3 METOIO JOCTIKEHHS MexaHi3MiB cekpeuii PAI-1. VY
BUIIAJIKy aKTUBAIlli TPOMOOIUTIB TPOMOIHOM 1 KOJIaT€HOM B pefiizaTax KIITHH,
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11eHTu(iKyBau MPOTETHOBI 30HU 3 MOJEKYJISPHOIO Macor Omm3pko 70 1 120
k/la, SKi BIAMOBIZAIOTH TKAHWUHHOMY akTHBaTopy 1 komruiekcy PAI-13 tPA.
Pazom 3 nwmm, y pemizari, OTpUMaHOMY 3a CTHUMYJAIii TpomOouuTiBa AJ[D
BUsIBIsLIaca Juine 30Ha Omm3bko /0 k/la. Jlam meTonoM BecTepH OJIOTY
JTOCHIDKYBAJIM  pelli3aTd TPOMOOIIMTIB, OTPUMaHl TMPU aKTHUBAIll KJIITHH
TPOMOIHOM 1 KoJlareHoM 0e3 Ta 3a npucyTHocTi Glu- i Lys-masminoreny. Ipu
CTUMYJIALIT KIITUH TpoMOIHOM B penizarax Buspisuics PAI-1 sk y BuUlbHIN
dopmi (Mpy 50 x/la), Tak 1 B ckiagal iMOBIpHO MOTpiitHUX KomruiekciB (PAI-1-
tPA-BiTpoHekTuH 3 My 6mm3pk0180 x/la. Pazom 3 mum B perizaTtax KIIITHH,
CTUMYJIbOBAHUX  KOJAr€HOM, PAI-1  BusBmsgBCA  Jmme B CKjiadl
BHCOKOMOJIEKYJIIPHUX KOMIUJIEKCIB. 3TigHO 3 JOaHuMu jitepatypu, PAI-1
[UPKYITIOE B IJIa3Mi 1 MICTUTBCS B TPOMOOIIUTaX Y KOMIUIEKC] 3 BITPOHEKTHHOM.
B3aemonis BitponektuHa 3 PAI-1 npu3BoauTs 10 cradutizarii iHridiTopa B HOro
aKTUBHIA KoH(poOpMalii Ta CHPUYMHSIE QJIOCTEPUYHI 3MIHA B MOJIEKYJl
BITPOHEKTHHA, IO MPU3BOJUTH JO CKCIIOHYBaHHS CaMTIB, KPUTHUYHUX JIJIs
BITPOHEKTUH-3aJICKHOT ajre3ii kiIiTUH. HeodikyBaHUM BUABUBCA €QeKT
IUTa3MIHOTE€HY. 3a B1JICYTHOCTI aroHICT-CTUMYJIbOBAHOI aKTHBAIlli TPOMOOIIUTIB
Glu-(matuBHa ¢opma) i Lys- (gacTkoBO merpamoBaHa (opma) IUIa3MiHOTEHY
1HAyKyIOoTh BuBUIbHeHHS1 PAI-1: Ha OGnororpamMmi Bi3yali3yeThCcsi MPOTEIHOBA
30Ha 3 My 6mm3eko 50 x/la, mo Bimnmomimae PAI-1. Kpim Toro, B pemizarax
KJIITHH, OTPUMaHMX TMpH iHKyOamii TpomOomwuTiB 3 Glu-masminoreHoM,
BUSIBIIIIOTHCSI KOMIUICKCH 1HT10iTOpa 3 TKaHMHHUM akTuBaTopoM (Mpy 110 k/la)
1 BiTpoHeKTUHOM (Mp, 180 x/la), a LyS-miia3MiHOreHOM — KOMILIEKCH 1HT101TOpa
3 TKaHUHHUM aKTHUBAaTOpoM. Ilma3MiHOreH TakoX MIJCUIIIOE  CEKPELII0
IHTI0ITOPY HpHM aKTHUBAIlll KJIITHH TPOMOIHOM, IO BKa3ye€ Ha CHUHEPri3M [ii
aroHicTa 1 3MMOTEHY.

Bucnosku. OTpuMani pe3ysbTaT CBIIUaTh, 110 32 aKTUBAIlli TPOMOOIIUTIB
TpoMOiHOM, KoJareHoM, asie He AJID, PAI-1 cekpetyerbes sik y BUIbHIN (opmi,
TaK 1 B KOMILUICKCI 3 TKAHWHHUM aKTHBATOPOM Ta BiTpoHekTHHOM. Glu- Ta Lys-
dbopMH TMIa3MiHOTEHY, 3a BIJCYTHOCTI aroHICTIB aKTHUBAIlli TPOMOOIIMUTIB,
1HIYKYIOTh BUBUIbHEHHS PAI-1, 101(0) BKazye Ha  3aly4CHHS
MJ1a3MIHOT€H/TIIa3MIHY 10 MEXaHI13MiB PEryJIlOBaHHs CEeKpellii iHri0iTopa.
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MNOKA3HUK MAKCUMAJIBHOTI'O CITOKUBAHHS KUCHIO
Y CTYJEHTIB, IO 3AMMAIOTHCS CIIOPTOM
Ouasra Boponkosa!, IOQjia Boponkosa2
L ninpoBchkuii HamionansHui yHiBepeutet imeni Onecs ['onuapa,
?HarjioHa/IbHUM TEXHIYHMIN yHIBEpCHTET «J{HITPOBChKA MOMITEXHIKA,
Juinpo, Ykpaina
voronkova.olga.04@gmail.com

INDEX OF MAXIMUM OXYGEN CONSUMPTION
FOR STUDENTS PLAYING SPORTS
Olha Voronkova?, Yuliia Voronkova?
'0les Honchar Dnipro National University, Dnipro, Ukraine
2Dnipro University of Technology, Dnipro, Ukraine

By the Rockport test, it was established that in students who during the quarantine were
additionally engaged in sports, the MOC averaged from 47.89 to 54.32 mlxmin™xkg?, which
corresponds to the maximum level of work capacity, which allows to confirm the
effectiveness of such activity during a sedentary lifestyle and work.

B ymoBax qucTaHuiifHOro HaBYaHH, KOJIM CTYJEHTH OLIbIIY YACTUHY Yacy
OPOBOJAATH 32 KOMIT'IOTEPOM, BHKOHYIOIOUM CHUIS4YYy poOOTYy, OCOOIMBO
aKTyaJIbHUM 3aJIMIIAE€ThCA UTAHHA 3MIH KapJ10peclipaTOPHOi CUCTEMH, sIKa HE
OTPUMY€E  HEOOXIAHMX  HaBaHTaXeHb. Jlng  KoMIIeHcallli  BiJICYTHOCTI
HaBaHTa)KE€HHS, MOXXYTh OyTH 3aCTOCOBaHI 3aHATTS CIIOPTOM, Y TOMY YHCIII 1 HE
3a npodeciitHuMu nporpaMamMu. [lokazHUK MaKCUMAaJIbHOTO CIIOKUBAHHS KUCHIO
(MCK) BinoOpaxae epeKTHBHICTH pOOOTH KapIlOpecHipaTOpHOi CHCTEMH 1
3aCTOCOBYETHCS JUIsl OLIHKM 3arajbHOro crany (hi3u4Hoi mpare3gatHocTi. Llei
MOKa3HUK € 1H()OPMATUBHUM, a METOAM HMOro OTPUMAHHS JOBOJI MPOCTI Ta
TOYHI.

Memoro pobotu Oyno BcraHoBieHHs piBHA MCK y cTyneHTiB 2-4 KypciB,
10 MalOTh JIOAATKOBY (PI3MUHY AKTUBHICTH Y BUTJISI/IIB 3aHATH CIIOPTOM.

Memoou. [Ins awnanizy BUKOPUCTOBYBAJIM JaHI pE3yJIbTATIB TECTy
Poknopt, orpuMani npu 0OCTEXEHH1 CTYJIeHTIB 2-4 KypciB, Bik 16-19 pokiB, ski
HenpodeciitHo 3aiiManucs cnopToM (BOpKayT, CUIIOBI TpeHaxepH, PpyTdo, Oir)
mig vac jaucra”miiHoro HaByanHs y 2020-22 pp. (xjommi, n=14). MCK
BU3HAYaJIM y TecTl POKNOPT, sIKWii BUKOHYBAJIM 32 CTAHJAPTHOIO METOAMKOIO.

Pesynomamu. HaiiBuni MOKa3HUKH MalM XJIOMIl, IO 3alMarOThCs
AKTUBHUMH BHJIAaMH CIIOPTY 3 BHCOKHUM PIBHEM PYXJIMBOCTI, I1¢ Oir Ta ¢yTooI.
st 6 ocib, ki Manu Taki TpeHyBaHHs, cepeane 3HaueHHs MCK 54,32+4,06
miaxxBixkr!, mo BigmoBimae HWKHIA MeXi MAaKCHManbHOTO  PiBHS
TpeHOBaHOCTI. Jleno HmwK4YMi TOKa3HUK OyB y xiomiiB (N=8), ki 3aiiMar0ThCs
BOPKAyTOM Ta TPEHYIOThCS Ha CHJIOBUX TpEHaKepaxX: CEpeaHE 3HAuCHHS —
47,8943 .54 minxxpixkr! i mo Takox m03BONSE OLIHMTH iX piBeHb (i3MUHOI
Mpale31aTHOCTI SIK MAaKCUMAJIbHO BUCOKUIA.
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Bucrnosxu. Otpumani pe3ynbTaTd BKa3ylOTh Ha Te, IO HABITh 32 YMOB
MEPEBAXKHO CHUISIUOTO CIIOCOO0Y >KUTTS Ta POOOTH PETYISAPHI 3aHATTS CIOPTOM
CIPUSAIOTh TIATPUMAHHIO aKTUBHOCTI KapAiopecmipaToOpHOi CHCTEeMH Ha
BHCOKOMY PIBHI.

IMOKA3HUKHU ®YHKIIOHAJBHOI AKTUBHOCTI KAPIIO-
PECHIPATOPHOI CUCTEMM CTYJAEHTIB MEJJUYHOI'O
KOJIEJI)KA IICJISA IX XBOPOBU HA COVID-19
IOuaist IBannnbka
HixuHChKM nep)kaBHUMN yHIBepcUTET iMeH1 Mukomnu ['oroJis,

M. Hixun, Ykpaina
Ivanytska98@gmail.com

INDICATORS OF THE FUNCTIONAL ACTIVITY OF THE CARDIO-
RESPIRATORY SYSTEM OF STUDENTS MEDICAL COLLEGE
WHO CAME THROUGH COVID-19
Julia lvanytska
Mykola Gogol Nizhyn State University, Nizhyn, Ukraine

The article presents a statistical analysis of systolic and diastolic blood pressure for teenagers
(15-23 years) who came through COVID-19 and had moderate severity of the disease.

Obrpynmyeanna ma mema. Ctan xappaio-pecriparopHoi cucremu (KPC)
BU3HAYA€ PiBEHb 370pOB’s JoAuHU. Tomy BaxxiuBuM € gociimpkeHHs KPC y
oci6 roHarpkoro Biky (15 — 23 poku) micis MEepeHECEHHX 3aXBOPIOBAHb,
oco6smBo micist COVID-19.

Memoou. XapakTepucTuka MOKa3HUKIB (PyHKIIOHAIBbHOI akTuBHOCTI KPC
MoJI0uX 0c10 nmoTpedye BpaxyBaHHs BIKOBUX HOPM, SIKI IpUUHATI BcecBITHROIO
opranizaiieto oxoponu 310poB’st (BOO3). Tomy y poOOTI BUKOPUCTAHUIA METO/T
TEOPETUYHOTO aHaIi3y HAYKOBOI JIiTepaTypHu.

Pezynomamu. BuBuenns crany KPC y monoai micis COVID-19 notpedye
BpaxyBaHHS CTAaT€BUX BIJIMIHHOCTEH CEpeHIX TIOKA3HUKIB CHCTOJIIYHOTO
aprepiansHoro Tucky (CAT) 1 miacromiunoro aprtepiambHoro THCKY (HAT),
BUBUCHHS JUHAMIKA (YHKI[IOHYBaHHS II1€i CHCTEMH TPOTSATOM TPUBAIOTO
nepiony. lle mosicHIOEThCS THM, IO I YMOBHO 37I0POBUX FOHAKIB Ta JIBUaT
ICHYIOTh TEHJICPHI BIMIHHOCTI B T€éMOJAMHAMIYHMX XapaKTEPUCTUKAX ITiJI 4Yac
BIJIMOYMHKY Ta TPU BUKOHAHHI (PI3UYHMX BIIPaB: IMIJ 4Yac Te€MOJMHAMIYHOI
amanTanii y roHakiB Outebimn Bucokuii CAT Ta Oulbmmii 3a cepemHii
reMOJMHAMIYHUN THUCK, HIX Yy AiBuar; MeHiie 3HadeHHs YCC, mopiBHSHO i3
niBYaTamu, Mmiag 4ac (i3WYHOTO HaBaHTaKEHHs. Y IOHAKIB, HAa BIAMIHY BiJ
JiBYaT, OUIbII BUCOKMH 3arajbHuid mnepudepuyHuidl  omip. 3poCTaHHA
XBWIMHHOTO 00’eMy KpoBi (XOK) y HuX BIIOYBa€ThCS 3a PaxyHOK YJIapHOTO
00’emy kpoBi (YO), ay miBUat — 3aBAsiKy 301JIBIIEHHIO YaCTOTH CEPIICBUX

129


mailto:ivanytska98@gmail.com

“Current Problems of Biochemistry, Cell Biology and Physiology”, 6-7 October 2022, Dnipro, Ukraine
“AKTyanbHi npo6aemum cyyacHoi 6ioximii, KniTMHHOT 6ionorii Ta disionorii ”, 6-7 }koBTHA 2022 p. AiHiNpo, YKpaiHa

ckopoueHb (UCC). XOK € ogHuM 13 BaXJIMBUX MOKa3HHUKIB (DYHKII1IOHATBHOT
aktuBHOCTI KPC. 3rimno XOK Bimpi3HA€ThCA TpHU HEOJHAKOBUX (PI3UUHUX
HaBaHTAXEHHAX MOJIOJI. Y IOHAKIB Ta JiBYaT, SKI HE 3aliMarOTbCS CIIOPTOM,
nokazHuku XOK, YCC, VYO Bka3yloTb Ha 3MEHIIEHY IHTEHCHUBHICTh
(GYHKIIIOHYBAaHHS CTPYKTYp MioKapjaa, MICIs CTaHAApPTHOTO  (p13MYHOTO
HaBaHTaxkeHHsA y Mousiofl moka3sHuk XOK 3HauHO 301mbIIyeThCa. BaximnBum
(GYHKII0HATPHUM TOKAa3HUKOM 30BHIIIHBOTO JUXAHHS IS 3JI0POBUX CTYJ/ICHTIB
€ ®KUTTEBA eMHICTH Jerenb (QKEJI), sika 3aiekuTh BiJ cTaTi, BiKy, pO3MIpIB Tija
Ta TPEHOBAHOCTI. Y HOpPMi BOHA CTAaHOBHUTH ISl YOJIOBIKIB 4,5 — 5 71, /U181 KIHOK
— 3,5 — 4,0 n. {ns BuBuennss KPC ctyaeHTiB AoLiIbHE BUKOPUCTAHHSA TaKOTO
MOKa3HWKa TMHeBMoTaxorpadii sk ¢opcoBaHa KHUTT€BA €MHICTh JIETCHb
(DAKED).

Jns iHTepnperaimii 3MiH (DYHKIIH JIereHb JOLIIBHO BUKOPUCTOBYBATH
00’em ¢opcoBanoro Buauxy (ODB) na 1-i, 2-i Ta 3-i1 cexyHnax: 30UIbIICHHS
O®B moxe 0yt 00yMOBJIEHO OUIBIIOI CHUJIOK M SA31B TPYAHOI KIITKH, SIKi
O0epyTh yuacTh y opcoBaHiil excmiparlii; y Bimi 17 — 22 poKu npu TUHAMIYHOMY
BUJUXY MaKCHMajbHE CKOPOUEHHS JOMOMDKHHMX  JUXQJIbHUX M 5I31B
B1IOyBa€ThCs Ha TMepIIiid CeKyHl. BiamoBigHo, AWHAMIYHI TMOKA3HUKH 3MiH
JIeT€Hb MAalOTh TICHY B3a€MOJII0 3 MaKCHUMaJbHUM CIOKMBAaHHSIM KHUCHIO 1 Il
napamMeTpu MOXYTh Mependadyard piBeHb aepoOHOI MPOIYKTUBHOCTI MOJIOJL, a
HU3bKa JIETEHEeBA MPOXITHICTh 3JaTHA OOMEXKYBAaTH aepoOHI MOMKJIMBOCTI.
30utbmeHHs nokasHuka O®B npu3BoauTH A0 30UIbIIEHHS U(Y3HOI MOBEPXHI
JereHb Ta (PYHKIIOHAJIBHOI J1€3aTHOCTI AMXaJbHUX M’S31B, IO 3a0e3neuye
CTBOPEHHS BUCOKOI MOTY>KHOCTI TOTOKIB JIUXAHHSI.

Jns ouiHkM B AWHaMINl €(PEKTUBHOCTI 30BHIMIHLOTO JAMXAHHS JIOLIIBHO
BukopuctoByBaTH 1HAekc Tipduo (IT), skuit nopiBHioe BigHomenHo ODPB no
OXEJL. 3menmenns [T mopiBHAHO 13 HOPMOIO BKa3y€e€ Ha BUCOKY 1IMOBIPHICTh
MOTIPIIEHHST OpOHXIAJIbHOT TPOXIAHOCTI Ta €JIaCTUYHOCTI JIETE€Hb;, OpPOHXO-
JIEreHeBO1 NMaTOJIOT1i; 0OCTPYKIIi SIK BEJIMKUX, TaK 1 ApIOHUX OpPOHXIB; 3BYKEHHS
IUXabHUX HUIIXIB. (s xapaktepuctuku ¢yHKUiOHaIbHOI akTuBHOCTI KPC
MOJIOJII HalyacTille BUKOPUCTOBYIOTh BHINE€3a3HAYEHI MOKa3HUKHA KOMILUIEKCHO.
IIpu nocmimkenni KPC oci0 roHaIbKOro BIKY BpaxoBYIOTh MaWOyTHIO
Crieliaii3aiio CTYACHTIB: PO3BUTOK ajamnTallli 10 MCUXOEMOIIMHOTO CTpEcCy,
AKUWA BUHUKAE y CTYACHTIB-MEIUKIB Yy AMHAMILl HABYaHHS, 3HAYHOIO MIpOIO
3QJIEKUTh B MIBUIKOCTI (POPMYBaHHS 1 PIBHS BHPAKEHOCTI MIKCHUCTEMHOI
inTerpanii B KPC.

Bucnosxku. [IpoananizyBaBmm CydacHi HanpsIMK{ JIOCIIKEHD
¢dynkiionansHOi akTuBHOCTI KPC cTyneHTiB-MeuKiB, MPUXOIUMO 0 BUCHOBKY
po Te, mo ocHOBHI 1i moka3Huku (AT, XKXEJI, CAT, ODB, YO, ®XKEJI, XOK,
YCC) Buctymarots Mapkepamu He nutie aig KPC yMOBHO 310pOBUX FOHAKIB 1
TiBYAT, a ¥ JUIs MOJIOI, sika mepexBopinia Ha COVID-19.
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IMMUNE AND NEURODYNAMIC STATUS IN PERSONS WHO
SUFFER FROM ACQUIRED MYOPIA
Vilaliy Sheiko, Olena Kuchmenko
Mykola Gogol Nizhyn State University, Nizhyn, Ukraine
interliycin@ukr.net

Background and aim.Functional changes in nerve activity structures
correspond to active processes in the peripheral organs of immunity and
immunocompetent cells (ICC), and the intensity of the immune response found
its reflection in the change in the functional activity of the brain structures.At the
same time, the correlation of the shifts occurring in the nervous and immune
systems, indicates the existence of a dynamic interaction between them systems
during the formation of the immune response.

Given the presence of retino-epiphyseal-hypothalamic and direct retino-
hypophyseal interconnections, the extensiveness of connections of the neocortex
with neurostructures of the visual sensory system (VSS), as well as conjugate
the functioning of specialized elements of the nervous and immune systems on
everyone hierarchical levels of organism regulation, promising for modern
pathophysiology and physiology should be considered research that is aimed at
pathogenetic substantiation of methods of correction of dysregulatory
conditions.

However, until now they remain insufficiently researched physiological
connections between the nervous system and systemic immunity.
Comprehensive studies were conducted in patients, specifically in patients with
myopia of an average degree of the acquired form, which is caused, firstly,
growing prevalence of this disease, secondly, has proven the leading importance
of vegetative and immune dysfunctions in the pathogenesis of this disease.

The purpose of our research was to study the indicators of the system
immunity and neurodynamic functions against the background of myopia of the
acquired form up to -3 diopters.

Methods. The research was conducted on a group of volunteers, which was
divided into control (45 people) and experimental (45 people). The experimental
group consisted of volunteers suffering from acquired myopia up to -3 diopters.

To study neurodynamic properties, we used the method of M.V.
Makarenko. According to this method,sensorimotor reactions of different
complexity were studied . Functional mobility of nervous processes (FMNP)
was determined by the highest rate of differentiation of positive and inhibitor
stimuli with minimal exposure of their presentation in the "feedback™ mode,
figures were used as stimuli.About the state of the immune system judged by the
following indicators: the total number of leukocytes of all subpopulations in
peripheral blood, the number of T-lymphocytes of all subpopulations and B-
lymphocytes, concentrations of serum immunoglobulins IgA, IgM, IgG.
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Results.People with acquired myopia have a deep one deficiency of the
general type of T-lymphocytes, due to T-helpers/inducers and cytotoxic T-
suppressors.The absolute number of T-lymphocytes is reduced by 82%, the
relative amount by 64.54% compared to the control.Absolute the number of
helpers/inducers is reduced by 2.15 times, and the relative number - by 18.78%.
The absolute number of cytotoxic T-suppressors decreased by 39.13 %, and the
relative amount increased by 30.09%.

Against the background of acquired myopia, there are no changes in the
values that characterize the latent periods of a simple sensorimotor reaction and
reaction choice of 2 out of 3 stimuli did not differ significantly from the control
group.The latency period of the reaction of choosing 1 of 3 stimuli in myopes
was 8% lower compared to the control.The indicator of FMINP was better in
myopic people compared to practically healthy people by 10%.The functional
relationship between the quantitative characteristics was revealed
immune system: T-helpers/inducers (r=0.87), monocytes (r=-0.8), neutrophils
(r=-0.8) and FMNP, which characterizes the functional state of higher
departments of the central nervous system.

Conclusion.Thus, in conditions of acquired myopia up to -3 dioptres, there
is a deficiency of the T-cell link of systemic immunity, improvement of FMNP,
and correlations between quantitative ones were also established characteristics
of immunocompetent cells and indicators neurodynamic functions.

THE EFFECTS OF COPPER INTOXICATION ON BIOCHEMICAL
INDEXES IN RATS
Ihor Kalinin, Viktor Tomchuk
National University of Life and Environmental Sciences of Ukraine,
Kyiv, Ukraine
kalininihor@gmail.com

Copper as heavy metal enters the environment mainly with waste and
wastewater from enterprises and is widely used in agriculture as a fungicide to
control pests and diseases of plants. Excessive intake of copper compounds into
the body can lead to poisoning, since copper has inherent cumulative properties,
with long-term intake of copper into the body is dangerous chronic intoxication.
An important problem is the study of the correction of metabolic disorders that
are detected in human and animal cells due to the entry into the body of
compounds of this heavy metal.

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. It was formed two groups of animals: one - intact (control), the
second - to animals orally administered solution of copper sulfate at a dose of 3
mg / kg. Intoxication was performed within 14 days, then the rats were
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decapitated under ether anesthesia and selected the blood and liver for further
research. Work carried out in accordance with European Convention for the
Protection of Vertebrate Animals Used for Experimental and other Scientific
Purposes.

In liver tissues, the copper content increased 1.6 times with sulfate
intoxicated relative to the control group of animals. An increase in glucose
content of 1.3-fold was found in intoxicated animals with copper compared to
the control group of animals. The total protein content decreased by 17% in
poisoned copper with sulfate respectively, relative to intact rats. Urea content
increased 1.8-fold experimental group of intoxicated animals relative to
controls. Creatinine levels increased 1.5-fold in experimental animal compared
to controls. During copper intoxication with sulfate, the activity of all
investigated blood enzymes increased, namely alanine aminotransferase 1.7
times, aspartate aminotransferase - 2.2, alkaline phosphatase - 1.8, relative to the
control group of animals.

It was found that rat intoxication with copper sulfate leads to a decrease in
blood glutathione reduced content - 1.3 times and a decrease in the activity of
glutathione peroxidase and glutathione transferase (1.3 and 1.9 times,
respectively). The intoxication of copper by sulfate leads to a decrease in liver
glutathione reduced content of 1.2-fold, compared with control animals.

Thus, as a result of the conducted research, it is shown that the
introduction of copper salt the animal body influences the cumulation of the
element and biochemical parameters, as well as the functioning of the
antioxidant system in the tissues of rats.

CTAH CEKPEIII TA TOHYC C®IHKTEPIB IIIJIYHKA ¥
MALIEHTIB 3 AXAJIA3ICIO KAPJII
Anacracis Tanincbkal?, Haraas Ipoaom?, Oaekciii Fanincebkniil, Onena
CeBepHHOBCLKA?
Y «lactutyT racrpoenteponorii HAMH Vkpainwy», Jlninpo, Ykpainal
JHinpoBchKMi HalioHanbHuUi yHiBepeuTeT iM. O. [oxuapa, JIHinpo, Ykpaina?
E-mail: biolog.anastasia@gmail.com

THE STATE OF SECRETION AND TONE OF GASTRIC SPHINCTERS IN
PATIENTS WITH ACHALASIA CARDIA
Anastasiia Halinska!?, Natalia Prolom?, Oleksii Halinskyi!, Olena Severynovska?
SI “Institute of Gastroenterology of the National Academy of Medical Sciences of Ukraine”,
Dnipro, Ukraine!
Oles Honchar Dnipro National University, Dnipro, Ukraine?

With the advent of manometry, esophageal pressure topography led to the emergence of the
Chicago Classification of Movement Disorders, which changed the approach to patients with
achalasia. Therefore, our goal was to establish the state of the secretory activity of the
stomach and to detect the tone of the sphincters of the stomach in achalasia of the cardia.
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Oobrpynmysanus ma mema. Axanasis € HEBWJIIKOBHUM 3aXBOPIOBAHHSIM
eTioyioriss sikoro 3anmmaerbes Hepimomoro (Kroch & Grimm, 2018). Jlana
[aTOJIOTisI OJHAKOBO YACTO 3YCTPIYAETHCA Yy TMPEJACTAaBHUKIB 000X CTaTew.
HaitgacTime axanasis giarHoctyerbes y Biml Bijg 40 1o 60 pokiB (Ramchandani
& Pal, 2020), ane 3a JaHUMHU 1HIIUX HAYKOBIIB MK 3aXBOPIOBAHOCTI MPHUIIAIAE
Ha BiKk Big 30 1o 60 pokiB 06e3 renjepHux adbo pacoBux cxuiabHocTed (Ramai ,
Lai, Ofori, Linn , & Reddy, 2019; Vaezi, Pandolfino, Yadlapati, Greer, &
Kavitt, 2020). Piuaa 3axBOprOBaHICTh 1 MOMIMPEHICTh axajasii CTaHOBUTh ~ 2 3
100 000 1 10 3 100 000. BiamoBigHO. Y HAYKOBUX TEKCTaX MOBITOMIIIETHCS MPO
Te, IO 3aXBOPIOBAHHS JIy)Ke piako 3yctpivaerses y gited (Choudhury, 2018).
[HCTpyMEHTH MiarHOCTHUKHA JAaHOTO 3aXBOPIOBAHHS OYpHO PO3BUBAIINCA,
0c0o0IMBO 3 TOsIBOIO MaHOMeTpii. Tomorpadist TUCKY B CTpaBOXOJII pHUBENa A0
nosiBu Yukaspkoi KiIacu]ikaiii pyXOBHUX pO3JaiiB, sKa 3MIHWIA MIAX1A A0
narieHTiB 3 axanasiero (Pesce & Sweis, 2021; Hoshino, Ta in., 2021). Tomy
HAIIOI0 METOI0 HAIIOro JOCHTIIKEHHsS Oyia OIiHKAa CEKPETOPHOiI aKTUBHOCTI
IUTYHKY Ta BUSIBJIEHHS TOHYCY C(IHKTEPIB IIIYHKY MPHU axaasii Kap/ii.

Memoou. 3rigHo 3 TU3aHOM JOCIIKEHHS 0yJI0 00CTEeXKEeHO 35 XBOpHUX 3
MOPYIIEHHSIM  TPOXIHOCTI HUXKHBOTO cTpaBoximHoro coinkrepy (HCC)
BHacmigok axanaszii kapaii (AK). Jlns BCTaHOBJIEHHS Ta IMATBEPIKCHHS
JiarHo3y  Mall€eHTaM  MOpOBOAWIM  €30()aroracTpojyo/ICHOCKOIII0  Ta
PEHTICHOJIOTIYHE JIOCHIPKEHHS CTPaBOXOJdY, HUIYHKY Ta JABaHAIIATUIIAION
KUIIKKM. ToHyc c(QiHKTEepiB UNUIYHKY BHU3HAYaJld MUIAXOM  LH(PPOBOI
MMHEBMOOAJIOHHOI MaHOMETpPil MiJ EHJOCKOIIHUM KOHTPOJIEM IOJOKEHHS
peectpytouoro Oainony. lllnyHkoBui cik 30upany MiJl 4ac €HIOCKOIIYHOIO
JOCIIJKEHHSI Ta BU3HAYAJIM MOTO KUCJIOTHICTH 3a JOMOMOIOI0 JaOOpPaTOPHOTO
pH-meTpy. CekpeTopHy aKTHBHICTh LUIYHKY OLIHIOBAJIM 32 3HauYeHHAMH PH
IUTYHKOBOI'O COKY, BHU3HAuajdu KOHIIEHTpALll0 TENCUHYy, TJIKOMPOTEIHIB,
ClaJIOBUX KHUCJIOT, PyKO3H, IIIIKO30aMIHOTJIIKaHIB, BAKOPUCTOBYIOUN CTaH/IaPTHI
metoguku (Rudenko, Tta im., 2004). [Ins CTaTHCTUYHOrO aHAli3y JaHUX
BUKOPUCTOBYBAJIM JECKPUIITUBHY CTAaTUCTUKY. BIIMIHHOCTI, OTpuUMaHi 3a
METOJIOM TTapHUX MOPIBHSHb, BBXKaIX BiporigHumu rnpu p<0,05.

Pezynomamu. BecranoBneHo, 1o TUCK B MHEBMOOaIoH1 y marfieHTiB 3 AK
MiJl Yac Moro MpoXOKEHHs 31 IIIJIYHKY B CTPaBOXiJ 3pOCTaB B CEPEAHHOMY Ha
60,81+7,73 MM pT. CT., IO CBIAYUTH Npo 301IbIIeHUI ToHycy B 30H1I HCC B
cepenabomy B 3,5 pasu (p<0,01) mo BiZHOUICHHIO O 3HAYECHb y 3J0POBHUX
monei (17,46+1,89 mm pT. cT.). JocmikeHHs MIIOPOyO0IeHATHBHOTO IEPEXOAY
BUSIBUJIO 3PDOCTaHHS THUCKY B cepeAHbOMY Ha 23,92+3.21 MM PT.CT., 110 BKa3zye
Ha MJBUIICHHS TOHYCY mijopoayoaeHansHoro chinkrepy (IIJIC) B 1,4 pasmu
(p<0,01) B mopiBHsHHI 3 HOpMOIO (16,98+4,19 MM pT.cT.). OIHOYACHO BHUIBJIEHO
3poctanHs Koedinienty cmiBBinHomeHHs Tonycy HCC no ITJC 3 1,03 B HOpMI
10 2,54 3a AK, mo miaTBepKy€e HEAOCTATHICTh PEGIECKTOPHOTO PO3CIA0TICHHS
HCC ra 3pocTtanHs TOHIYHMX CKOpOYEHb HOro Myckynarypu. LInyHkoBui cik y
JOCJIDKYBaHUX TAIIEHTIB BIIHOCUBCS 10 aruaHoro, 3 pH 3,52+0,34, mo Ha
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40% (p<0,05) Hmkue 3a cepeqHi 3HAUSHHs Y 30pOBHX Jronei. KoHieHTpariis
nmercuHy Oyna  gemto  3HmwkeHoro (0,55+0,15 wmr/mm), a TIiKompoTeiHiB
nigsuineHo (0,13+0,02 mr/mu), ajie 3HaXOAMIKNCS B MEXax HOPMH, III0 MOXKE
OyTH TMOsICHEHE KOMITEHCATOPHOIO BiJAIMOBIIJII0 HAa TIOYAaTKOBHH €Tam pO3BUTKY
3aTPUMKH TITYHKOBOTO BMICTY Yy BIANOBiAb Ha 3poctaHHs ToHycy IIJIC.
BigmivaeTbcst mopyiieHHs CHIBBIAHOIICHHS KOMIIOHEHTIB IIITYHKOBOTO CITH3Y.
Takoxx OyJsi0 BUSABJICHO 3HMKEHHS KoHIeHTpalli ¢pyko3 (0,49+0,08 mmoib/in) Ta
rimiko3oaminoriikaniB  (0,544+0,06 Mmomw/n) BigmoBimHo Ha 57% Ta 39%
(p<0,01) BimHOCHO 3HAa4YeHb KOHTPOJIO. Takok 3adikcoBaHE 3POCTAHHS
KoHIeHTparttii cianoBux kuciotT (0,38+0,05 Mmoib/1) B 4 pa3u MO BiTHOIICHHIO
710 HOPMHU.

Bucnosxu. Tlpu axana3zii kapAii BUSBICHO 3pOCTaHHS TOHYCY HIKHBOTO
CTPaBOXITHOTO C(IHKTEpY B 3,5 pasu, 0 MOEIHYETHCS 31 3pOCTAHHSIM TOHYCY
niopoayoaeHanbHoro  chinkrepy Ha 41%. BceraHoBieHe 30epeiKeHHs
KUIBKICHOTO CITIBBIJTHOIIIEHHS (DaKTOPIB arpecii Ta 3aXHCTy LUIYHKOBIO COKY.
[Toennanoro 31 3MiHaMH B MPOMOPIIAX KOMIIOHEHTY IUIYHKOBOTO CJIM3Y, IO
MOXK€ CBITYUTH PO MOTIpIIeHHs Oap’epHOi GYyHKIII CIM3y Ta € OJHIEI 3
NepeyMOB PO3BUTKY €PO3MBHUX YIIKO/KEHb CIM30BOT OOOJIOHKHM HUTYHKY 3a
YMOB MOJAJIBIIIOT0 MPOTrPECYBAHHS MATOJIOTIYHOTO MPOIIECY.

BIIJIUB I'PUK CTPABOXIJHOI'O OTBOPY JIA®PAI'MU HA
CHIBBIJHOIEHHS TOHYCY AHATOMIYHUX 3BY)XXEHb
E30®ATOI'ACTPOAYOJEHAJIBHOI 30HU
Ouekciii Nanincnkuiil, Anacracia Fanincekal?, Harans poaom® , Oena
CeBepHHOBCHKA?

Y «Incturyt racrpoentepoinorii HAMH Ykpainuy», J{ainpo, Vkpainal
JHinpoBchKuii HatioHanbHuUl yHiBepeutet iM. O. Tonuapa, duinpo, Ykpaina®
E-mail: alexejgalinskij@gmail.com

THE INFLUENCE OF HERNIAS OF THE ESOPHAGEAL OPENING OF THE
DIAPHRAGM ON THE RELATIONSHIP OF THE TONE OF ANATOMICAL
NARROWS OF THE ESOPHAGOGASTRODUODENAL ZONE
Oleksii Halinskyit, Anastasiia Halinska'?, Natalia Prolom!, Olena Severynovska?

SI “Institute of Gastroenterology of the National Academy of Medical Sciences of Ukraine”,
Dnipro, Ukraine!

Oles Honchar Dnipro National University, Dnipro, Ukraine?

In this scientific work, the tone of anatomical narrowings of the
esophagogastroduodenal zone in patients with hernias of the esophageal opening of the
diaphragm was evaluated using pneumoballoon manometry.

['puka cTpaBoxigHOTO OTBOPY Hiadpparmu («xiaTaibHa rpuxkay, 3a MKX-
10 mmdpp K44) — nommpene 3axBOprOBaHHSA, 10 XAPAKTEPU3YETHCA 3MIIICHHIM
CTPaBOXIHO-IIJTYHKOBOT'O MEPEXO/Y, IITYHKA YW 1HIIUX OPraHiB YepeBHOL
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MOPOKHUHU Yepe3 PO3IIMPEHUM CTPaBOXIAHHUM OTBIp niadparMu y TpyIaHy
nopoxxanny (Usenko, Tyvonchuk, Dmytrenko, Tereshkevych, & Babiy, 2021).
YacToTa BUHUKHEHHS T'PHXX CTPABOXIJTHOTO OTBOPY AladparMu 30UIBIIYETHCS 13
BikoM. [lpubmm3zno 55-60% mronmeit BikoMm Big 50 pOKIB MawTh TPUKY
CTpaBOXITHOTO OTBOpY miadpparmu. Opnak nume Oau3zbko 9%  MaroTh
CUMIITOMHM, 1 II¢ 3aJIeKUTh BiJ TUIY Ta (QYHKIII HMKHBOTO CTPaBOXiTHOTO
coinkrepa (Smith & Shahjehan, 2022).

Bbyno noBezaeHo, 110 npaBuiibHA OI[IHKA YPaKeHb CTPABOXOY MOXKE OyTH
MpoBeJcHAa HE 3a JOMOMOTOI0 3BHYAMHUX EHAOCKOMIB 3 MOJIHU(DIKOBAaHUM
racTPOCKOIIOM, a 3 BUKOPUCTAaHHSIM O0CTEKEHHS 3a JTONIOMOT0I0 MaHOMETPIi, 10
HaJa€ 3MOTY BH3HAUUTHU BHYTPIIIHHOULTYHKOBUH 1 BHYTPIIIHBOCTPABOXITHHIA
THCK, po3ciabieHHs c@iHKTepa CTPaBOXOMy Ta MOTOPUKY TJIOTKH Ta
CTpaBOXo1y noonu3y aiagparmu. MaHoOMeTpis BUCOKOI PO3AUIHLHOI 3AaTHOCTI
BpPaxoOBY€ 3MIHU THCKY BiJl JUCTAIBHOTO KIHI[I TPAaBHOTO KaHAIy JI0 BXOIY B
INUTYHOK 1 3a MEXaMH CTPaBOXIJHO-ILTYHKOBOTO mepexoay. JlomaTkoBoro
NepeBarol0 MaHOMETPIi € MOMKIIMBICTh OTPUMATH 3alUC TUCKY B PEXHUMI
peanbHOro Yacy, sika 3a0e3reuye YiTKy KOPEeJlilo MK CYMDKHUMU JUISTHKAMU
ctpaBoxoxy (Yu, Han, Xue, Han, & Xin, 2018).

Meroto mnpeacTtaBieHoi poOoTu Oyna OIiHKA TOHYCY AaHATOMIYHUX
3BY)KE€Hb  €30(aroracTpoayoJIcHaTbHOI 30HH Y XBOpUX 3 TpHXKaAMHU
ctpaBoxigHoro otBopy adiadpparmu (['COJl) 3a momomorow 1udppoBoi
MMHEBMOOAJIOHHOI MAHOMETPI.

JlocnipkeHHsl MpoBenu Ha §3 XBOPUX 3 IPHXKaMHU CTPABOXOJHOTO OTBOPY
miapparmMu, — po3MOJUIEHWX 3a  THMaMu:  akcianmeHuit (N = 64),
napae3ogareansauii (N = §), 3mimanuii (N = 11). ToHyc aHATOMIYHUX 3BYKEHb
BUMIPIOBAJIM  METOJIOM  €HJOCKOIYHOI  IMHEBMOOAJIOHHOI  MaHOMETPIi.
[Toxa3HuKM THCKY PO3PaxXOBYBAIM B MUTIMETPaxX PTYTHOTO CTOBIMA SIK BiTHOCHE
3HAYCHHS IIKY THCKY IIPH MPOXO/KEHHI OaloHa yepe3 C(PIHKTEpHY 30HY 3HHU3Y
Bropy, 0e3 ypaxyBaHHs ()OHOBOTO PIBHS B HWXKHIN YaCTHHI TPAaBHOTO TPAKTY.
BuxopucroByBanu gatumk  Art-lineAS-00013, migkmroueHuii 10 OJOKY
uppoBoi 00poOkM curHamiB Helpoxipypriunoro wmonitopa-01. KinbkicHi
BIJIMIHHOCTI OLIHIOBAJIM METOJOM TMOMAapHUX TMOpPIBHSAHb, JaH1 BBa)ajau
JOCTOBIpHO pi3HUMU 3 ToxuOkoro meHte 0,05.

3a pe3yibTaTamMu JAOCIHIJKEHHsS BCTaHOBWIHW, 10 y marieHTtiB 3 ['CO/J]
CepellHl MOKAa3HUKU 3pOCTaHHS THUCKY B OalloOH1 MiJ 4Yac MPOXOKEHHS 30HU
HIKHBOTO cTpaBoximHoro chinkrepy (HCC) ckmagamm 11,1243,25 MM pr. crT.,
mo Ha 36,33% (p<0,05) Hmxue y MOPIBHAHHI 3 HOPMOI, TOAI SK IIPHU
MPOXO0/KeHHI nitopoayoaeHanbHoro chinkrepy (IAC) 32,38+2,72 mMm pT. cT.,
o B 2,9 pasu 6unbire (P<0,01) B mopiBasiHHI 3 30H010 HCC, Ta B 1,9 pa3u Buiie
B mopiBHsHHI 3 HOpMoIo (P<0,05). V namienTiB 3 akcianbuumu ['COJ] Trck npu
npoxokenHi 30u1 HCC cknagaB 12,954+3,02 MM pT. CT., TOJI SK THUCK B 30HI1
I11C OyB B 2,5 pa3u Bumum (p<0,05), 3Haxonsauuck Ha piBHi 32,7343,32 MM pT.
ct. Y mamientiB 3 napae3odariaaseaumu ['COJl Tuck y GanoHi mija yac
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npoxomkenns HCC cknanas 8,06+£3,64 MM PT. CT., 11O ) CTOCOBHO TUCKY Y 30H1
[TJIC To BiH 3HaxomuBcs Ha piBHI 33,95+6,67 MM pT. cT., mo B 1,9 pasiB Buie
3a HOpMy (P<0,05). ¥V mamienTiB 31 3mimanumu I'COJ] mig yac qoCHiKEHHS He
OyJI0 BHUSBJICHO CYNPOTHBY HPOXOJKEHHS OaJlOHy B 30HI BXIAHOTO OTBOPY
IUTYHKY, ToAl sik B 30H1 [1JIC BigMidamock 3pOCTaHHS THCKY B OajloH1 J0 PIBHS
29,99£11,13 MM PT. CT. BITHOCHO TUCKY B OaJIOH1 PO3MIIICHOTO B MOPOKHHUHI
UOYJITUHU ABAHAIISATUIIATIO KUIIIKH.

VY mnaiieHTiB 3 TpUKaMU CTPABOXIAHOTO OTBOPY AiadparMu BHUSBICHO
MIPOTHO30BaHE 3HM)KCHHSI TOHYCY B 30H1 HM)KHBOTO CTPABOXITHOTO C(IHKTEPY B
cepenaboMy Ha 36% (p<0,05) y mopiBHSHHI 3 KOHTpojeM. Ha mpoTuBary TuCk B
OaJoHi i 4ac MPOXOKEHHS 30HU MUTOPO-AYyOJI€HAIBHOTO C(HIHKTEPY 3pOCTaB,
Ta Ha BIMIHY BiJl 3Ha4€Hb B KOHTPOJIbHIM TPyMi, 32 yMOB MaTOJOTIYHOTO
npouecy OyB B 2,9 pa3u BHILIMM, HDXK I1J 4ac MPOXOJKEHHS 30HH HUKHBOTO
ctpaBoxigHoro coinkrepy. Haitnwxkuuii tuck (0,16£0,16 MM pT. cT.) B 30HI
HUKHBOTO CTPABOXIAHOTO C(HIHKTEPY OYB XapakTEpHHM ISl TPYNH MAIIE€HTIB 13
3MIIIAHUMH  TPUKAMU  CTPaBOXIIHOTO OTBOpy mdiadparmu. CTaTUCTUYHO
3HAUYIIMX BIJIMIHHOCTEH MDK TIOKa3HMKaMW THUCY B 30HI HUKHBOTO
CTpPaBOXITHOTO CGIHKTEpY y TPyl TAli€HTIB 3  aKCIaIbHUMH  Ta
napae3odarialbHUMU TPUKAMU HE BUSBIICHO.

"KUPHOKUCJOTHUHA CKJIA JIIIJIIB KPOBI ITPU PI3HIN
TPUBAJIOCTI 3AITAJIBHUX 3AXBOPIOBAHb KNIIEYHUKA
Bikropis KapayunoBa, Mapuna CroiikeBu4, Inna Kienina
JY «Iuctutyt ractpoenreposiorii HAMH VYkpainny, {ninpo, Ykpaina
viktoriam7@gmail.com

FATTY ACID COMPOSITION OF BLOOD LIPIDS AT DIFFERENT DURATION
OF INFLAMMATORY BOWEL DISEASES
Viktoriia Karachynova, Maryna Stoikevich, Inna Klenina
S| “Institute of Gastroenterology of the NAMS of Ukraine”, Dnipro, Ukraine

The quantitative saturated fatty acids content in the blood serum of patients with
inflammatory bowel disease (IBD) was related to the duration of the disease. Short-chain fatty
acids have anti-inflammatory properties, affect cell proliferation and contribute to the
maintenance of epithelial homeostasis, while long-chain fatty acids are precursors of pro- and
anti-inflammatory molecules, affect pro- and anti-inflammatory mediators, so the results of
research in this direction can be used to correct treatment of patients with I1BD.

Obtpynmyeanns. Ilatorenetnuni (akTopu, SIKi 0OYMOBIIOIOTH PO3BUTOK
3anmajdbHUX 3axBoproBaHb kuieyHuka (33K), 3anummaroTbest 10 KIiHIS He
BUBUEHHUMH, a caMe OCOOJIMBOCTI BMICTy HacuueHuX *kupHux kuciot (HXK) y
CHUPOBATIIl KPOBI MpU Pi3HINA TPUBAJIOCTI JAHOTO 3aXBOPIOBaHHS, IO € JOCHUTH
aKTyalbHUM 3aBHaHHsM. Mema.: ouinka BMmicty HXKK y cupoBatii KpoBi
NaIl€HTIB MPH Pi3HIN TpUBaNOCTI 3axBoproBaHHs Ha 33K.
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Memoou. ocmimxeno 37 narientiB i3 33K, cepenniil Bik SKUX CTaHOBHB
38,51+2,07 pokiB. B 3amexxHocTi Bif TpuBaiocTi 3axBoproBanHs Ha 33K Oyio
chopmoBano 3 rpymnu: [ — <5 pokis (n=21), Il — >5 — <10 pokis (n=10), III — >10
pokiB (N=6). KourtpoasHy rpymy ckiamx 16 3mopoBux oci0. BusnadeHHs
ciektpy HXKK B cupoBaTiii KpoBi OOCTEXEHUX MAaIllEHTIB IPOBOJWIMA 3a
JIOTIOMOT'OI0 Ta30BOro Xxpomartorpada 3 MoJiyM’ sTHO-10HI3aIlIHHUM JI€TEKTOPOM
«Chromatek-Crystal 5000». [dis onmucy gaHHX 3acTOCOBYBaiau memiany (Me),
HUKHIN (25%) 1 BepxHii (75%) kBapTumi. [lopiBHSHHS MOKa3HUKIB MeEAiaHU
smiicHoBanu 3a U-kputepiem ManHa-YiTHI. BupakeHiCTh B3a€MO3B’SI3KIB MiXK
3MIHHMMH OIIIHIOBAIM 3a JOMOMOTOI0 3HAUyIIUX KOE(IIIEHTIB KOPEIALii
Cmipmena (I).

Pesynomamu. Cymapanii  Bmict HXXK BiporigHo 30iumbmryBaBcs B
cuposarii kpoBi nauieHTis I rpynu B 7,1 (p<0,001), II rpynu — B 4,8 (p<0,001)
ta I rpymu — B 3,6 paziB (p<0,001), mopiBHSHO 3 KOHTpojeMm. Amne 3i
30utbmeHHsM TpuBasiocTi 33K cymapnuit BmMict HXKK noctynoBo 3menIryBaBcs
(r= —0,344, p=0,05) i Bxe y III rpyni OyB B 2 pa3u HHUXKYUM, MOPIBHAHO 3 I
rpynoto (p=0,048).

Binomo, mo HXK 3 4 artomamu kapOOHY y CKJIaai BIIHOCATHCA JO
KOpPOTKO- , 3 6-12 aromamm — g0 cepenHno-, a 3 13-21 aromamm — 10
nosroyianmroropux HIKK. B nmocmigaux 3paskax [, II Tta III rpynm
CIIOCTEpIrajocs BIPOTIAHE 3HUXKEHHS BMICTY KopoTtkoiaHioropoi HXK —
MacisiHoi kuciotu — B 2,5 (p=0,014), B 3 (p=0,045) ta B 3,6 paziB (p=0,05)
BIIMIOBITHO BIJJHOCHO KOHTPOJO. 3TiAHO 3 KOPEJSIIHHUM aHalli30M, 31
301tbImeHHSIM TpuBaiocTi 33K 3HIKY€EThCS BMICT MacJITHOT KHCIIOTH Y KpoBi (I'=
—0,441, p=0,006).

Amnaniz Bmicty cepennbonanitoropux HXXK B cupoBarmi kpoBi mokasas
BIPOTiJIHE 3POCTaHHS KampoHOBOi KucioTH B ~33 pasu (p<0,001) y Tpnox
rpymnax, kampuioBoi — B 6,7 (p<0,001), 8,1 (p<0,001) Ta 5 pa3ziB (p<0,001),
kanpuaoBoi — B 20 (p<0,001), 40 (p<0,001) ta 15 pa3zis (p=0,024), yaaenumoBoi
—B 5 (p=0,003), 6 (p=0,024) ta 4 pa3u (p=0,033) Ta 1aypuHOBOI KUCIOTH — B 13
(p<0,001), 6,7 (p=0,002) ta 7,3 pazu (p=0,008) Bignmosiguo myus I, Il Ta 11 rpynu
BIJIHOCHO KOHTPOJII0. BiporiIHUX 3MiH BMICTY ITUX TTOKa3HUKIB MK JTOCI1THUMH
rpylaMu HE CIOCTEpIrajocs, aje CIiJ BiJI3HAYUTH TEHACHINIO O 3HWKCHHS
BMICTY KanpuioBoi Ta jaypuHoBoi kuciotu y I rpyni npotu I rpymu.

Bwmict Oinbmocti gosromanioropux HOKK BiporigHo 30imblryBaBcs y
cuposartii kposi mamienTiB I, II Ta 111 rpymu: mipuctunosa — B 20 (p<0,001), 20
(p=0,001) Ta 15 pa3zis (p<0,001), naaemitTriHOBa — B 20 (p<0,001), 15 (p=0,001)
ta 10 pasiB (p=0,015), creapunoBa — B 8,4 (p<0,001), 13 (p=0,001) Ta 16 pazis
(p=0,001) Ta reneiikoumyioBa kuciora — B 18 (p<0,001), 9,7 (p=0,001) Ta 3 pazu
(p=0,001) BIAMOBIAHO BIJHOCHO KOHTPOJIIO. BiporimHO 301/IbIIYBAaBCS BMICT
TpuaenuiaoBoi B 4 (p=0,002) ta 32 pasu (p=0,003) Ta neHTaACIIUIOBOI KUCIOTH
— B 84 (p=0,002) ta 83 paszu (p=0,007) B I ta Il rpynax BiAMOBiJHO, & BMICT
MaprapuHoBoi kuciotu — B 91 pasu (p=0,022) B III rpyni, NOpiBHSHO 3

138



“Current Problems of Biochemistry, Cell Biology and Physiology”, 6-7 October 2022, Dnipro, Ukraine
“AKTyanbHi npo6aemum cyyacHoi 6ioximii, KniTMHHOT 6ionorii Ta disionorii ”, 6-7 }koBTHA 2022 p. AiHiNpo, YKpaiHa

KOHTposieM. BmicT apaxiHoBoi kucinoTu He Bu3HavaBcs B [ Ta Il rpymi mamieHTiB
Ta MaB HezHayHe 30utbmieHHs B III rpymi (p>0,05) BigHocHO KoHTpoOO. Ciin
BIJI3HAYUTU TEHJICHIIIIO 10 3HIXKEHHSI BMICTY TPHUACIMIIOBO1, IEHTAACIIMIIOBOT Ta
NaJdbMITHHOBOI KHUCJIOTH Ta JI0 MiJABUINEHHS MAaprapuHOBOi, CTEapUHOBOI,
apaxiHOBOI Ta TeHEHKOLMIIOBOI KMCIOTH Y 3pazkax IIl rpymu npotu I rpynmu.

Orxe, aHaNi3 >KUPHOKHUCIOTHOTO CKJIaMy JIMiJIB KPOBl Yy MAIlEHTIB 13
pizHoto TpuBamictio 33K mokazaB 30LIbIIEHHA BMICTY CEpPEAHbO- Ta
JIOBIOJIAHIIFOTOBUX HXKK (mepeBakHO KallpoOHOBOI, KaIpujoBoi,
MEHTAICIIMIIOBOI, MaprapMHOBOI, CTEAPUHOBOI Ta TE€HEUKOIIMJIOBOI KHCIIOT),
HWMOBIPHO, 32 PaXyHOK 3HM)KCHHS MACJISTHOI KUCJIOTH, aJ[’Ke B OPTraHi3Mi JIIOAMHU
OJIH1 KUPH1 KUCJIOTH MOXYTh B3a€MOIIEPETBOPIOBATHCS B 1HIII. Tak K BiZoMO,
0 TIMOKCISI € KIIOYOBOK O3HAKOI HOPMalIbHOI (i310J0Tii KHIITKOBOTO
eIiTeIo, a 3ananbHl cTaHM, Taki K 33K, MOXyTh cipusTH 111e O1IBIIIHN TITOKCIT
TKaHWH, TO MM Ipumnyckaemo, mo niasumeHHs piBHa HXKK wmoxe Oytu
KOMIIEHCATOPHO-TIPUCTOCYBAJIbHOIO PEAKII€I0 Ha TIMOKCIIO, sIKa CIpsSMOBaHa Ha
YCYHEHHSI E€HEpPreTUYHOro JediluTy MIUIIXOM 30UIbIICHHS CcyOcTpaTy B
Oprasi3Mi 3a YMOB IOPYLIECHHS] KUCHEBOTO TOMEOCTA3y.

Bucnosku. Tlokazano, mo kinpkicHuit ckimang HXKK y cupoatiii kposi
nauieHTiB 13 33K noB’a3anuii 13 TpuBamicTio 3axBoproBanHsa. KJI HXKK maroTe
MpOTHU3anaibHl BJACTUBOCTI, BIUIMBAIOTh HA MPOdi(epalito KIITHH 1 COPUSIOTh
MIATPUMII eniTemansHoro romeoctasy, a JJI HXK e nonepegnukamu mpo- 1
MpOTHU3aNaIbHUX MOJIEKYJ, BIUIMBAIOTh HAa MpO- 1 IPOTU3aNalbHI MEIIaTOpH,
TOMY pe3yJlbTaTH JOCTIKEHb B IbOMY HAmNpSMKY MOXYTh OyTH BHUKOPHCTaHi
JUTSL KOpEKIIii JTikyBaHHs namieHTiB 13 33K.

SEX-SPECIFIC EFFECTS OF FERULIC ACID ON ANTIOXIDANT
ENZYMES AND OXIDATIVE STRESS MARKERS IN DROSOPHILA
MELANOGASTER
Nadya Stefanyshyn, Olha Strilbytska, lhor Yurkevych
Vasyl Stefanyk Precarpathian National University, Department of
Biochemistry and Biotechnology, Ivano-Frankivsk, Ukraine
nadya_stefanyshyn@ukr.net

Background and aim. The imbalance between generation and elimination
of the reactive oxygen species preferring the generation is called “oxidative
stress” and is associated with a free radical attack on different cellular
components that are accumulated. Ferulic acid possesses antioxidant activity
due to its phenolic hydroxyl group in its structure. This property allows
ferulic acid to protect biomolecules of living organisms from oxidation by
active forms of oxygen and free radicals. Our study aimed to investigate the
effect of ferulic acid as a dietary supplement on antioxidant enzyme activity
and oxidative stress markers in male and female flies Drosophila.
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Methods. Canton S flies Drosophila melanogaster was used in all
experiments. Male and female flies aged five days were placed separately in
the demographic cage with the attached plastic vial, which was filled with the
standard nutrient medium (5% sucrose, 5% dry yeast, 1.2% agar). Different
concentrations of ferulic acid (diluted in ethanol) were added to the media: 70
umol and 200 umol. The control group of flies consumed the same medium
with the addition of ethanol, but without ferulic acid. On the 15th day of the
experiment, the flies were frozen for the subsequent determination of enzyme
activity and oxidative stress markers. These indicators were measured
spectrophotometrically.

Results. The activity of superoxide dismutase (SOD) and catalase were
higher in females, which consumed a medium with 70 umol of ferulic acids as
compared to control females. SOD and catalase were not affected by ferulic
acid supplementation to the medium. Consumption of food with 200 umol of
ferulic acid led to higher SOD activity in both sexes. Females, which
consumed a medium with 70 pmol of ferulic acid displayed a higher activity
of aconitase compared to the control group. However, ferulic acid had no
Impact on aconitase activity in males. We found a higher level of lipid
peroxides in males, which consumed medium with ferulic acid at a
concentration of 70 uM, while in females — at a concentration of 200 uM as
compared to control flies. No significant difference was observed in levels of
low-molecular-mass thiols and high molecular mass thiols in flies of both
SEXes.

Conclusions. These results strongly support the idea that dietary ferulic
acid affects certain metabolic and oxidative processes. SOD, aconitase and
catalase enzyme activities were significantly increased by ferulic acid,
indicating attenuation of oxidative stress. However, high doses of ferulic acid
can cause pro-oxidant risk. A specific dose for males and females Drosophila
may be caused by different rates of drug metabolism.
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AKTHUBHICTbH IMTAPAOKCOHA3H-1 TA INOKA3HUKH
JIIMIIHOI'O OBMIHY 3A XPOHIYHOI XBOPOBU HUPOK

Biktopin Bacuwibuyenxo!, Oxcana Jlynaescbka?, Osnena Kyumenkol?
! HamtionanpHMMA yHiBepcuteT «KueBo-MorumnsHcbka akaaeMis», Kuis,
Ykpaina
2YKuromupcekuii 6a30Buii hapmaneBTHUHMI Konemk, Xutomup, Vipaina
SHi>KMHCHKUI JepKaBHUN yHiBepcuTeT iMeni Muxomu ['orons,
Hixwun, Vxpaina
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PARAOXONASE-1 ACTIVITY AND LIPID METABOLISM INDICATORS IN
CHRONIC KIDNEY DISEASE
Viktoriia Vasylchenko!,Oksana Dunaievska?, Olena Kuchmenko!?
! National University of Kyiv-Mohyla Academy, Kyiv,UKraine
2Zhytomyr College of Pharmacy, Zhytomyr, Ukraine
3Nizhyn Gogol State University, Nizhyn,Ukraine

Chronic kidney disease, characterized by the gradual loss of kidney function, is becoming one of the major
health problems worldwide. Disorders of lipid metabolism, and dyslipidemia, are closely related to changes in
the activity of paraoxonase-1, an enzyme of the antioxidant defence chain. Deeper and longer changes lead to a

long-term violation of the oxidative status, as a result, the development of oxidative stress.

XpoHiuHa XBOpoOa HUPOK, 0 XAPAKTEPU3YETHCA MOCTYIOBOK BTPATOIO
(GyHKIIIT HUPOK, CTa€ OJHIEI0 3 OCHOBHUX ITPOOJIEM OXOPOHH 3/I0POB’SI Y BCHOMY
CBITI. XpOHIYHA XBOpoOa HHUPOK MOKE MPHU3BECTH O TEPMIHAIBHOI CTafil
HUPKOBOT HEJOCTATHOCTI, @ TaKOXX 30UIBIINTH 3aXBOPIOBAHICTH 1 CMEPTHICTD,
MOB’sI3aHY 3 CEPIIEBO-CYIMHHUMH 3aXBOPIOBAHHSAMHU.

[TocuneHHs: OKCUAATUBHOTO CTPECY MPUCYTHE 3 PAHHIX CTAId XPOHIYHOI
XBOPOOM HUPOK, 3aiiMae KIFOYOBE MICIE B HATOT€HE31 HUPKOBOT HEJOCTATHOCTI.
[HayKiis mpookcuaaHTHUX (EPMEHTIB 13 HA/UTUIIKOBUM YTBOPEHHSIM aKTUBHUX
dbopM KHCHIO 1 HAKOIMHWYCHHSIM MOJM(IKOBAHUX OKHCICHHX OIIKOBHX Ta
JMITHUX TPOAYKTIB, IO YTBOPIOIOTHCA 1] YaC OKCHUAATHUBHOTO CTpecy, Oynu
0e3rmocepeIHbO TOB’SI3aHl 3 TOIIKOKEHHSM TOJOLHUTIB, MPOTEITHYpI€I0 Ta
PO3BUTKOM  TYOYJOIHTEPCTHUIIAIBHOTO b10po3y. BBaxaerbcs, 111(0)
OKCHUJATUBHUN CTpEC BIJIIrpa€e BUPIMIAIBLHY POJb Yy MPOTrpecyBaHHI XPOHIYHOL
XBOpPOOM HHUPOK, a aKTHBHI (POPMHU KHUCHIO € TOTEHIIWHUMH MeiaTopaMu
NOPYIICHHS METa0O0JIYHUX peakiil y adepeHTHUX HHUPKOBHX apTepiojax Ta
MOPYIIEHHSI ayTOPEryJsiii HUPOK 3a HUPKOBUX XBOp00. SIK OKCHUIATHUBHUMN
CTpeC, TakK 1 3aMaJICHHS € XapaKTePHUMH O3HAKAMHU XPOHIYHOI XBOPOOU HUPOK.

binbiricTs JOCIIIIKEHD MMAI{ICHTIB 13 CEpLEBO-CYAMHHUMU
3aXBOPIOBAHHSAMHU a00 BHCOKHM CEpIIEBO-CYJIMHHUM PU3UKOM JIEMOHCTPYIOTh
3QJIKHICTh MDK CTYNEHEM 3axXBOPIOBAHHS HHUPOK 1 HECHPUSTINBAMU
HACHiKaMU PO3BUTKY Ta YCKJIAJHEHb 3aXBOPIOBaHb CEPIIEBO-CYAMHHOI
cucteMu. ToMy METOI0 TOCIIPKeHHs OyJI0 BU3HAUYEHHS aKTHUBHOCTI
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napaokcoHasu-1, sika acoILIIOIOTHCS 3 JIMONPOTEiHAMU BHCOKOI IIUIBHOCTI Ta
MOKa3HWKAMH JIMIJHOTO MeTabodi3My B KpOBI TAIl€EHTIB 3 XPOHIYHOIO
XBOpoOor0 HUpOK [-V cranii.

[IpoananizoBana BuOipka mMarmieHTIB BKIOYana 417 ocid 3 XpOHIYHOIO
xBOpoOoro HUpoK [-V cranii. AKTUBHICTh €H3UMY BH3HAYaJIM 3a KIJIbKICTIO
HerpopearoBaHoro cherudiqHoro cyocrpary — deninanerary. I[lokasHuku
OoOMIHY JIIMIIB BU3HAYAIM KJIACHYHUMHM METOJMKAMH CIEKTPO(POTOMETPUUHO.
[Ticnss BcTraHOBIEHHS (AaKTy HOPMAJIBHOTO PO3MOALTY OTPUMAaHUX JaHUX,
3actocoByBaBcs kputepid Trerokes (p<0,05)y cratuctuunomy maketi SPSS.
Kopemsito Mixk mokazHukamu anaiizyBanu 3a Cripmanom (p<0,05).

3a pesymbraramu OyJ0 BCTAHOBJICHE 3HAYHE 3HIDKCHHS AKTHBHOCTI
napaokcoHasu-1. Haiibinpie 3HM)KEHHS, TOHAJ JABa pasu, CIOCTEpiraiocs y
MaI€HTIB 3 TEPMIHAIBHOIO CTAJII€I0 XPOHIYHOI XBOpoOU HUPOK. [likaBumu Oynu
BUSIBJIEHI CHJIbHI KOPEJSUINMHI 3B S3KM MK AKTHBHICTIO LOTO €H3MMY Ta
MOKa3HUKaMU OOMiHY JimiiB. Tak, akTUBHICTh MapaoOKCOHa3u-1 Malsia CUIIbHUMN
HEraTUBHUN KOPEISTUBHUN 3B'S30K 13 BMICTOM 3arajlbHOr0 XOJIECTEpOdy (r=-
0,735), xomecTepoiy MMONPOTEiHIB ayXe Hu3bkoi mineHOCTi (r=-0,8) Ta
XOJIECTEPOITY JIMOMPOTEiHIB HU3bKOI HIIIbHOCTI (1=-0,738), 1110 MOXXE CBIAYUTH
npo (PYHKIIOHAJBLHUM B3a€EMO3B’SI30K MDK OOMIHOM JIIIONPOTEIHIB Ta
AKTUBHICTIO aCOLIMOBAHOTO 3 JIMOMpOTeiHaMU BHUCOKOI mruibHOCTI (JITTBIL)
€H3UMY, MTapaokcoHa3u-1. BaximBo 3a3HaUMTH, IO AKTUBHICTh MapaoKcoHa3u-1
MaJia CHJIbHUI HETaTUBHUH 3B'A30K 13 KoedimienTom ateporeHHocTi (r=-0,817).
JlaHi TOKa3HUKH MOXYTh CIYTYyBaTH €(EKTUBHUMU MapKepamMH PO3BUTKY
aTepOCKJIEPOTHUYHOTO MPOLIECY.

[To3uTUBHUI KOpENSLIAHUN 3B'A30K OyJI0 BCTAHOBJIEHO MIX aKTHUBHICTIO
en3umy Ta BmictoMm xosecteposry JITIBII[ (r=0,834). Takum 4mHOM, BHUCOKHI
BMicT xoisectepony JIIIBI] Oyne mnoB's3aHuil 13 BHCOKOI aKTHUBHICTIO
napaokconasu-1. OTxke, 3pOCTaHHS aKTUBHOCTI €H3UMY MMAapaOKCOHA3U-1, SKuit
acoriioBanuii 13 JITIBI, Oyae cripusiti 3BOPOTHOMY TPAHCIOPTY XOJIECTEPOITY,
1, TAKUM YMHOM, 3HM>KYBATH aT€pOT€HHUN MOTEHIIa] KPOBI.

O1xe, SIKICHUH CTaH JIMONPOTETHOBUX YACTOK 3aJIEKUTh BiJl aKTUBHOCTI
acoliiioBaHUX 3 HUMHU €H3UMIiB. BiIMOBIHO, Y4acTh JIMONPOTEIHOBUX YACTOK B
0oOMIH1 JIMiAIB, 30KpeMa, TPAHCIIOPTYBaHHI X0JIECTEPOIy, Oy/e 3aleKaTu Bijl iX
SKICHOTO CTaHy. TakuM 4YHWHOM, PO3BHTOK OKCHJIATHBHOTO CTPECY, SKHH
OPU3BOAUTH 10 3MIHM SIKICHOTO CTaHy JIMOMPOTEIHIB, 30KpemMa, A0 iX OKHUCHOI
Moaudikarii, MOXe NPU3BOAUTH [0 3POCTAHHA aTEPOTEHHOTO IMOTEHIIATY
KpPOBI, PO3BUTKY Ta MPOTPECYBAHHIO aTEPOCKICPOTUIHOTO MPOIIECY Y MAIIEHTIB
13 XpOHIYHOIO XBOPOOOIO HHPOK.
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E®EKTU JI€TU 3 BUCOKUM BMICTOM KUPY TA ®PYKTO3U 1
AJIB®A-KETOI'JIIOTAPATY HA BMICT METABOJIITIB ¥ INEYIHIII
TA IIJIA3MI MOJIOAUX MUIIIEHA
Mupocaasa Baramyk, Bikropist I'yp3a, Mapis baiiask,
Bosogumup Jlymaxk
[IpukapnaTcekuii HalioHaIBLHUM yHIBepcuTeT iMeH1 Bacuis Credanuka,
IBaHO-®paHKiBCHK, YKpaiHa
vataschuk2016@ukr.net

EFFECTS OF A HIGH FAT HIGH FRUCTOSE DIET AND ALPHA-
KETOGLUTARATE ON METABOLITE LEVELS IN THE LIVER AND PLASMA
OF YOUNG MICE
Myroslava Vatashchuk, Viktoria Hurza, Maria Bayliak, Volodymyr Lushchak
Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine

We studied the effects of high fat high fructose diet (HFFD) on levels of storage lipids,
cholesterol and glucose in mouse liver and tested the ability of alpha-ketoglutarate (AKG) to
prevent HFFD-induced changes. HFFD did not cause bogy mass gain but led to higher blood
triacylgliceride, total cholesterol and glucose levels. AKG decreased lipid levels but not
glucose in HFFD-mice.

Obrpynmysanua ma mema. OXUPIHHA € OJHUM 3 HANMOIIMPEHIIINX
3aXBOPIOBaHb CHOTOJCHHS Ta XapaKTEPU3YETHCS HAKOMMYEHHSM HaJIMIIKOBOT
Macu Tuia. OXKUpIHHA Ta MOB’S3aH1 3 HUM YCKIJIQJHEHHS 4acTO € pe3yJbTaToM
CHOXKMBaHHS TKI 3 BHCOKMM BMICTOM KHUpPIB 1 ByriaeBoaiB. OcTaHHI
JIOCT/DKEHHST  BKa3ylOTh Ha Te, 10 CHOXHUBAaHHSI  (QPYKTO3U, sKa
BUKOPHUCTOBYETHCS SIK ITICOJTOKYBaY, IiIBUINYE PU3UK PO3BUTKY OXHUPIHHS.
BonHouac, okpemi JOCHIIKEHHS CBiA4aTh MPO T, 10 BUKOPUCTAHHS aib(a-
KETOIIIOTapaTy SK Xap4yoBOro AOJATKY MOXKE 3amo0iraT PO3BUTKY OKUPIHHS
Ta CYIyTHIX MOPYIIeHb. ToMy METOI0 Hamoi poOOTH OyJIO MOCHIAUTH BIUIMB
xapuoBoro AKI' Ha BMICT MeTaOOMITIB y MEYiHI Ta IuiazMi Mumed Ha (oHi
0a30BO1 €T Ta BHUCOKOKAJOPIAHOI MI€THM 3 BHUCOKHUM BMICTOM >KHPY Ta
bpykTO3WM.

Memoou. Jlyiis nOCHiPKeHb BHKOPHUCTOBYBAJIM CaMIlIB MHIICH JIiHIT
C57BI/6J Bikom n'sTh MicsiiB. Murin Oynu po3aijieHi Ha YOTUPH TPy mo 12-
14 mumieii y koxxHiil rpyni. KoHTposibHY TrpyIly rojlyBajiu CTaHJAPTHOIO JIETOO
(10 xxan% xwupy), mo mictuna 21,8% 6inkiB, 4,8% xupis, 69,1% ByrneBomiB i
3,9% xmiTkoBuHU. JlOCHiTHI TPy Majld Pi3HI PEKWMU TOMAYBAHHS: TEPIILY
Tpylny MHIIEH TOAyBaJd CTaHJAPTHOIO TIE€TOI 3 JIOAaBaHHAM po3uuHy 1%
anbga-kerornyrapary Hatpito (AKI) mo mutHOI BoAM; ApYyry rpymy Muliei
roJlyBajl JIETOI0 3 BUCOKMM BMicTOM xupy Ta ¢pykro3u (BK/, 45 kxan%
xupy, 15 kkan% ¢pykrosu ta 10% Oinka); a TpeTs AOCHiAHA Tpyla MUIIEH
orpumyBana BK/[ 3 nonaBanusm po3uuny 1% AKI' no nutHoi Boau. Bei rpynu
MUILIeH Maau HeoOMexxeHui goctyn a0 Boau. BK][ oHoBmroBanacs ImiojHs.
Murtieit TpuMany Ha BiMIOBITHUX PEKUMaX XapuyBaHHS MPOTATOM HACTYITHHUX
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8 twxkHiB. [IpoTsirom mporo yacy o6’em BUNHTOI Bogu abo po3unHy AKID
OLIIHIOBAIM 4Yepe3 JeHb, a Macy Tula peecTpyBaid KoxHI 2 TwxkHI. [lo
3aBEpILECHHI €KCIEPUMEHTY MUIIEH 3Ba)KyBasH, IMiJIJaBalid eBTaHa31i, 3a0upaiu
OpraHu Ta KPOB JIJI HACTYITHUX 010XIMIYHUX aHaJIi31B.

Pezynomamu. HanpukiHiil ekcnepuMeHTY Yy BCIX Tpymnax cepelHs maca
TiJa MULIeH OyJjia MPakTUYHO OJIHaKoBOw0, oT:ke BK/] He 3ymoBioBana sSiBHUX
O3HAaK OXXHUPIHHS. BMICT TIJII0KO3HM, 3arajlbHOrO XOJECTEpUHY Ta 3alacHUX
JmiAiB  (TpUaUWITINEpUAiB) OyB BHUIIMM Y IUIa3Mi KpPOBI MHUILICH, IO
cnoxkuBann BKJl ta BK/I+AKI', mopiBHSHO 3 KOHTPOJIGHOIO TPYIIOI0 MHUILIEH.
My, siki crokuBanu 0a3oBy nmieTy 3 aogaBaHHsM AKI, nemoHcTpyBanu
TEHJICHITII0 70 3HWKEHHS BMICTYy METaO0OJITIB, MOPIBHAHO 3 KOHTPOJHHOIO
rpynoto. Pi3HI peXuMu XapuyyBaHHS HE MPU3BOAWIM [0 3MIH y BMICTI
MeTa0oJIITIB y MEYIHI MUIIEH, ane My, skux rogyBanu AKI™ Ha ¢oni 6a30Boi
aietn, mManu Ha 37% HWXKYANA PIBEHb XOJECTEpUHY, HIK KOHTPOJIBbHI. Bwmict
TIIKOTeHy B nevinill 0yB Ha 40% BumuM y mutielt, sskux rogysaiu BK/I, ane Ha
50% wnHwxuum y wmwumen, skux roxyBanu BKJ[ + AKI, mnopiBHsHO 3
koHTpoiapHuMu 3HaueHHs MU, Hi BK]I, vi AKI" okpemo, Hi iXx komOiHaiis He
BILJTMBAJIM Ha aKTUBHICTh MIEJIOMEPOKCUAA3U Y TIEUIHIN Ta IJIa3Mi KPOB1 MHUIIIEH
Ta Ha aKTUBHICTh IAPOOKCOHA3H Y TIa3M1 KPOBI MUIIEH.

Bucnosxu. CrioxuBaHHS A1€TU 3 BUCOKHM BMICTOM XHUPY Ta PPyKTO3U HE
OPU3BOAMIO JO SIBHUX O3HaK OXHUPIHHA Yy MOJOAUX MHIIEH, TIPOTe
MIJBUIYBAJIO BMICT TPUALMIIIIEPHIIB, 3arajJbHOTO XOJIECTEPOIY Ta TIIIOKO3U Yy
mazmi muieid. e Bkazye Ha po3BUTOK META0OJIYHUX MOpYLIeHb. [lonaBaHHs
AKI' 10 BUCOKOKAJOpIHHOI J1€TH HE Majl0 3HAYHOI'O KOPHUI'YBaJbHOTO BIUIMBY
Ha JOCHIKYBaHI MOKAa3HUKHU y MEYiHIl Ta IJIa3Ml MUIIEH, 32 BUHATKOM TOTO,
0 3HUKYBAJIO PIBEHb TPHUALUTIIIEPUIIIB Ta XOJECTEPOTY 0 KOHTPOJBHUX
3HAYEHb.

HocnimkenHss Oyno miarpumano rpaHToMm Biax HarmionamesHoro oy
nocmmkenb Ykpainu (Ne mpoexty 2020.02/0118).
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BIIJIUB AKTUBALIT HECIIELIU®IYHOI JIAHKU IMYHITETY HA
BIOXIMIYHI ITOKA3HUKHU KPOBI I HATOMICTb ®I3UYHUX
HABAHTAKEHb
Ileiixko B.1., Ilepexoabko K.M., IBacenko A.1O.
Hixuncbkuit nepxaBuuii yHiBepcuteT iM. Mukonu [Norosnst, Hixkun, Ykpaina
konstantin.biotech@gmail.com

INFLUENCE OF ACTIVATION OF A NON-SPECIFIC LINK OF IMMUNITY
ON BIOCHEMICAL INDICATORS OF BLOOD AND INTENSITY OF PHYSICAL
EXERCISES
Sheiko V.., Perekhodko K.M., lvasenko A.Y.
Nizhyn State University named after Mykola Gogol, Nizhyn, Ukraine

The need to develop fundamentally new information approaches to modern technologies
of progressive pre-training training, the development of modern methods for monitoring the
athlete's condition at all stages of the training cycle, identifying pathological and pre-
pathological conditions in order to timely correct the identified violations and maintain high
functional capabilities of the athlete.

Haiibipil  BaXXJIMBUM MUTAHHSM B CYYaCHOMY CIOPTI BHUCOKHX
JOCSITHEHh € BIOCKOHAJCHHS CTPYKTYPH TPEHYBaJbHOTO TIPOIECY B
MaKpoIMKJIax, Mepiojlax, eTamax 1 MIKpPOIMKIAaX MIArOTOBKU. Bimomo, 110
MOPYIICHHS 3/I0POB’Sl CIIOPTCMEHIB PI3HOrO PIBHS MIiJATOTOBKU PI3HUX BHUJIB
CHOPTY Ta 3HUXKEHHS CIHOPTUBHUX peE3yJibTaTiB MOB’s3aHl 3 Jedexrtamu B
HecnenudiuHii PEe3UCTEHTHOCTI Ta IMyHHOMY 3aXMCTi opraHizmy. Tomy
JOCIIJKEHHSI CITOCOOIB KOPETyBaHHS IMYHHOTO CTaryCy CIIOPTCMEHIB €
aKTyalbHUM Ha JaHuii 4ac. Hamu po3mmpeHi TeopeTHuHi YSBICHHS IIPO
JIOIUIBHICTh BUKOPHUCTAHHS iMyHOcTUMYyJssTopa «Hazodepon» cmoprcmenamu
PI3HOTO PiBHS MiITOTOBKY ITPOBUX BUJIIB CIIOPTY B MEPi0J] TPEHYBAHb.

Tomy He0OX1/1HI MPUHUIMIIOBO HOBI 1H(OpPMAILIHHI MIIAXOIM JO Cy4acHUX
TEXHOJIOT1 TPOTPECUBHOTO TMOMEPEIHBOIO TPEHYBaHHSA, PO3pOOKa CydacHHX
Croco0iB KOHTPOJIIO 3a CTAaHOM CIIOPTCMEHAa Ha BCIX €Tanax TPEeHYBaJbHOTO
UKy, IJI BUSIBJICHHS MATOJOTIYHUX 1 MPEANaToJOTiYHUX CTaHIB 3 METOI0
CBOEYACHOI KOPEKI[i BHUSBIECHUX TOPYIIEHb 1 MIATPUMAHHA BUCOKUX
(GYHKITIOHATBHUX MOMJIMBOCTEH CIIOPTCMEHA.

[Nnote3a AOCTIIKEHHS TOJSATAE B TOMY, 110 IMYHOCTHUMYJISILIISI BIUTHBAE
Ha (DYHKIIOHAJBHUN CTAH OPraHi3My CIHOPTCMEHIB PI3HOTO PIBHS MiATOTOBKHU
IrPOBUX BUJIIB CIOPTY, MOKA3HUKU CHUCTEMHOI'O IMYHITETY Ta JesKi 010XiMiuHi
NMOKa3HUKHU TmepudepiitHoi KpoBi. Y JIOCHIIKEHHI BHU3HAYAIHUCS O10XiMiUuHI
NOKa3HUKU TepU(epiiiHOi KpOBI: KOHLEHTpAILisl EJEeKTPOITIB (Kajid, HaTpiH,
MarHii, XJop) 1 KUIbKICTh OlJKa LepyJIoIia3MiHy, IKMH MICTUTh OHu3bKO 95%
Mii cupoBaTKu KpoBi. KoHIleHTpallito enexkTpoitiB cupoBaTku kposi K¥, Na*,
Cl" Bu3Havamu 3a JOIMOMOrOr0 HaImiBaBTOMATHYHOTO aHaJIi3aTopa, Ha OCHOBI 10H-
CENEKTUBHUX enektponiB  «EasyLyte»; BusHaueHHs koHuenrpamii Mg
POBOJWIIM Ha HAIiBaBTOMATUYHUX aHai3aTopax BHPOOHHIITBA «Solary,
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«Rayto». Meton ~ BuU3HAueHHS ~ IEpYJNOIUIa3MiHYy  3aCHOBaHMUW  Ha
TypOMAMMETPUYHOMY BHUMIpl, KaJaMyTHICTh BHUKJIMKAETbCI YTBOPEHHSIM
HEPO3UYMHHUX IMYHHMX KOMIUIEKCIB aHTUI€H-aHTUTLI0. IMyHONOTIYHUI cTaTyc
OITIHIOBAJIM 3a CTaHOM Hecrenudiunoi Janku T- 1 B-cuctem. JocmimkyBanucs
HACTYIIHI TOKA3HWKHW: KUIBKICTh JICHKOUMTIB y mnepudepiiHii  KpoBi,
nerikoruTapHa (opMmyia, BiJHOCHA Ta aOCOJIOTHA KUIBKOCTI HEUTpOQIIB,
MOHOITUTIB, JiMpouuTiB, T-mimdoruTiB Bcix monynsmid 1 B-mmdonurtie 3a
METOJUKOI0 MOHOKJIOHAJIBHUX aHTUTLI g0 creunudiunux penentopis (CD3+,
CD22+, CD4+, CD8+), a TakoXX KOHIICHTpAIlisl NUPKYIIOYNX IMyHHUX
KOMIUIEKCIB (LK) (KpYITHOMOJIEKYJIIPHUX, CEpPEIHBOMOJIEKYIISIPHUX,
IpiOHOMOJEKYISIPHUX) B CHpPOBATIl KpoBi. Bu3HaueHHS KOHILEHTpaii
CUPOBATKOBUX  IMYHOTJIOOYIIHIB  MPOBOAWJIOCS  METOJAOM  paaialibHOT
imyHonugy3ii B arapoBomy reni o Manchini. PiBens 1upKyIt0I09UX iIMyHHHX
komruiekciB (LK) Bu3Hayanmu MIISXOM MPEHUMITalii MOJ1eTUICHIJIIKOJIEM
(ITET") 6000 B nynkax mianmera. Ompuuuil IK BuszHauanu mnopiBHSHHSIM
ONTHYHOI HIUIBHOCTI CUpOBaTKU B cepeponuii 1 6e3 I1EI.

Pesynbratu JOCIIKEHHS PO3IIUPIOIOTH YSIBJICHHS npo
naTo(i310J0TIYHI CTaHH B CHOPTCMEHIB PI3HOTO PIBHS MIJITOTOBKU ITPOBUX
BUJIIB CIIOPTY, CUCTEMHUH IMYHITET Ta O10XIMI4HI MOKa3HHUKH TOMEOCTa3y B
yMOBax IMYHOKOpeKIii imyHocTuMyisTopoM «Hazogpepon». Bcranosiena
TEHJICHI[ISI, 110 KOHIICHTpallis JeSKUX O10XIMIYHUX IIOKAa3HUKIB KpPOBI Mae
B3a€EMO3B'A30K 3 IMYHHUM CTaTyCOM CIOPTCMEHIB, II€ MOX€ 3HaWTU
MiATBEPHKCHHS Y TOJABIINX POOOTaX.

BxuBanHs  imyHoctumyssitopa  «Hazodepon»  mpakTHUHO — 340POBUMU
HETPEHOBAaHUMH JIIOJBMH EKCIEPUMEHTAIBHOI TPYyMH BUKIWKAIO HE3HAYHI
3MIHM TOKa3HHMKIB CHCTEMHOIO IMYHITETY Ta JAESIKUX OlOXIMIYHUX (KOHKPETHI1
MOKa3HUKHN) MOKAa3HUKIB nepudepiiHoi KpoBi, sIKI MaJIM TaKy * TEHIEHUI0, 5K 1
3MIHM NIOKa3HUKIB NepudepiiHoi KPOB1 CIIOPTCMEHIB PI3HOTO PIBHS MIATOTOBKU
IrpOBUX BUIIB CIOPTY, $AKI MpuiiMain Ha3opepoH. Aje JTOCTOBIPHUX
pe3ynbTaTiB He OyJI0 OTPUMAHO.

[Ticas B)xuMBaHHS Ha30(epOHY MPAKTUYHO 3JOPOBUMH HETPEHOBAHUMHU JIFOJIbMU
criocTepiransach TEHJCHINS 10 3HIKECHHS KoHIeHTparii 3arampHux I[{IK, 3a
pPaxyHOK JOCTOBIPHOTO 3HWIKEHHS 4YHCJIa HAWOUIbII TATOTEHHUX JPIOHUX
komriekciB Ha 17,30 o. o. m. Konnentparis kpynHomonekysipaux LIK y
nepudepiitHiii KpoBI MPAKTUYHO 3I0POBUX HETPEHOBAHUX OCI0 Malia TeHJICHLIIIO
110 301IBILIEHHS, SK 1 B MIATPYI CIIOPTCMEHIB PI3HOTO PiBHSA MIITOTOBKHU ITPOBUX
BUJIB CHOPTY, fAKI mnpuiManu HazodepoH. lle Bkazye Ha OuUIbIIy Jit0
Ha30(epoHYy caMe Ha MOKa3HUKHU NepudepiiiHOi KpOBi, sIKI 3HAXOIATHCS M03a
HOPMOIO.

BixuBanus imyHoctumynstopa «Hazodepon» Mae NO3UTUBHUK BIUIMB Ha
(YHKIIIOHAaJIBbHUI CTaH, MOKAa3HUKH CUCTEMHOTO IMYHITETY Ta /€Kl 010XIMIiuHI
NOKa3HUKU TEepUQPEpiHOi KpPOBI CIOPTCMEHIB PI3HOTO PIBHSA MIATOTOBKH
irpoBux BuAIB cnopty. Hazodepon mae OuIbIIMiA BIUIMB HAa TMOKAa3HUKHU
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nepudepiiHoi KpOB1 CIIOPTCMEHIB PI3HOTO PIBHS MIATOTOBKH ITPOBHUX BHUJIIB
CIOPTY, HDXK Ha TOKa3HUKH TnepudepiiiHoi KpoBl MPAKTUYHO 3AO0POBHUX
HETPEHOBAHMX OCIO0.

THE EFFECT OF PROPARGYLGLYCINE AND SODIUM HYDROGEN
SULPHIDE ON THE PRODUCTION OF PROLIPOGENIC
MEDIATORS IN THE KIDNEYS OF RATS WITH DIET-INDUCED
OBESITY
Vitalij Blazhchenko, Inga Samborska, Nataliia Zaichko
National Pirogov Memorial Medical University, Vinnytsya, Ukraine
vitwik@gmail.com

Background and aim. The kidneys are one of the target organs affected by
morbid obesity. One of the well-known regulators of the functional state of the
kidneys is hydrogen sulfide (H,S). The role of the H,S/cystathionine-gamma-
lyase system in the development of obesity-related nephropathy has not been
definitively clarified. Purpose: to determine the effect of the cystathionine-
gamma-lyase inhibitor propargylglycine and sodium hydrogen sulfide on the
production of prolipogenic mediators in the kidneys of rats with diet-induced
obesity (D10).

Methods. Experiments were conducted on 40 white male laboratory rats in
compliance with the principles of bioethics (Strasbourg, 1986). DIO was
simulated by a high-calorie, high-fat diet (4.33 kcal/g, 39.5% fat) for 70 days.
Control rats received standard feed (2.71 kcal/g, 10.8% fat). Propargylglycine
(50 mg/kg) and NaHS (3 mg/kg) were administered intraperitoneally from the
56" to the 70" day. The level of insulin-like growth factor 1 (ELISA
Mediagnost, Germany), tumor necrosis factor (ELISA Quantikine, USA) and
H2S level were determined in the Kidneys (Wilinski B., 2011). Statistical
processing was carried out in the IBM Statistics SPSS 26 package.

Results. In rats with DIO, a decrease in the level of H,S (1.65+0.39 vs
3.14+£0.14 nmol/mg protein, p<0.001) and an increase in the level of
prolipogenic mediators — IGF1 (720+34 vs 281+13 pg/mg protein, p<0.001),
TNFa (868+32 vs 378+14 pg/mg protein, p<0.001) were registered in the
kidneys compared to the control. The administration of propargylglycine
significantly increased H,S deficiency in the kidneys of rats with DIO (by 1.7
times, p<0.001), which was accompanied by a more significant increase in the
levels of IGF1 and TNFa in the kidneys (by 1.8-2.2 times, p<0.001), and the
introduction of NaHS had the opposite effect. Inverse relationships were found
between the level of IGF1 and TNFa and the level of H,S (r= -0.55; -0.68,
p<0.001). In rats with DIO, inhibition of H,S synthesis in the kidneys caused
characteristic morphological signs of glomerular and tubular apparatus damage,
a pronounced inflammatory reaction of the kidney parenchyma, endothelium
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and vascular damage. Administration of NaHS reduced the symptoms of
obesity-related glomerulopathy.

Conclusion. Under conditions of obesity, dysregulation of H,S
metabolism in the Kkidneys is associated with activation of the production of
prolipogenic and profibrogenic mediators (IGF1 and TNFa). Correction of the
renal level of H,S is an important factor in preventing the progression of
obesity-related nephropathy.

INFLUENCE OF CALCITRIOL ON THE MORPHOLOGICAL STATE
OF THE AORTA OF RATS UNDER CONDITIONS OF INHIBITION OF
THE HYDROGEN SULPHIDE / CYSTATHIONINE-GAMA-LYASE
SYSTEM

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

Background and aim. Vitamin D; plays an important role in the
prevention of "diseases of civilization" — cardiovascular disease, osteoporosis,
obesity and others. In this regard, there is increasing interest in factors that can
modify the action of vitamin D3 and influence the therapeutic and side effects of
its active forms. The aim of the work was to evaluate the effect of calcitriol on
the morphological state of the aorta of rats under conditions of inhibition of the
hydrogen sulfide (H,S) / cystathionine-gamma-lyase system (CSE).

Methods. Experiments were conducted on 60 white male laboratory rats in
compliance with the principles of bioethics (Strasbourg, 1986). Calcitriol (Teva,
Italia) was administered in doses of 0.1 and 1 pg/kg intragastrically. The
cystathionine-gamma-lyase inhibitor D,L-propargylglycine was administered at
a dose of 50 mg/kg intraperitoneally for 14 days. The thoracic aorta was taken
for morphological examination, the study was carried out using light
microscopy.

Results. It was established that calcitriol at a dose of 0.1 ug/kg did not cause
significant changes in the morphological state of the rat aorta, while calcitriol at
a dose of 1 ng/kg caused disruption of the plasma membrane of aortic
endotheliocytes, adhesion of erythrocytes, thickening of the tunica intima and
tunica media of the aorta, proliferation of smooth muscle cells of the tunica
media. Propargylglycine caused moderate signs of damage of the endothelium
and stromal elements of the aorta, thickening of the internal elastic membrane,
signs of inflammation. Calcitriol 1 pg/kg, under the conditions of
propargylglycine administration, caused significant disturbances in the inner
lining of the aorta with swelling of endotheliocytes, their exfoliation and
exposure of the connective tissue matrix in the lumen of the vessel, infiltration
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of erythrocytes into the aortic wall, thickening of the internal elastic membrane,
thinning of the tunica media of the aorta, and a decrease in the size of smooth
muscles cells on the background of thickening of elastic lamellae and the
appearance of calcifications. On the other hand, in rats treated with
propargylglycine and calcitriol 0.1 pg/kg, insignificant morphological changes
were registered in the aorta, without signs of calcification and proliferation of
stromal elements.

Conclusion. Inhibition of the H,S / CSE system is a factor that increases
the negative effect of high doses of calcitriol on the state of the vascular wall, in
contrast to the vasoprotective effect of the active form of vitamin D3 in
physiological doses.

CTAH IPOLIECIB IEPOKCHUJAIIIL B CJIbO30OBINM PIJIUHI ¥
MMALIEHTIB 3 PEHUIAUBYIOYUM IITEPUTTYMOM
BoJsiogumup YcoB!, Oaexcanap PuiabkoB?

Menmunmii uentp «Bipryer»,Oneca, Ykpaina; “JopHOMOPCHKHUI HALIOHATBHHIA
yHiBepcuTeT iM. [letpa Moruim,Mukonais, Y kpaina
vovausov2002@gmail.com

STATUS OF PEROXIDATION PROCESSES IN TEAR FLUID IN PATIENTS
WITH RECURRENT PTERYGIUM
Volodymyr Usov?, Oleksandr Rylkov?
!Medical Center "Virtus", Odesa, Ukraine; 2Petra Mohyly Black Sea National
University, Mykolaiv, Ukraine

The conducted studies of peroxidation products in the tear fluid of patients with recurr
ent and non-recurrent pterygium indicate the possibility of using their level as a
marker of the condition of the tissues of the anterior part of the eye in patients with pterygium
in order to predict the development of recurrence of this disease.

Bigomo, 1mo mpu pi3HUX 3aXBOPIOBAHHSX IMEPEAHBOTO BIIIUTY OKa SIK
3aMajbHOr0, TaK MW JEreHEepaTHBHOIO XapakTepy TKAaHWMHM POTIBKA Ta
KOH IOHKTHBHU TIepeOyBalOTh y CTaHI OKCHJIATUBHOTO cTpecy. PiBeHb MpOMyKTiB
MEPEKUCHOTO OKUCIICHHS JIMIIB B CII3HINA PIAMHI XBOPUX HA MTEPUTIYM MOXKE
BIIOOpa)kaTu CTaH TKAHWH OKa, B TOMY YHKCJl 1 KOH IOHKTHUBU. BpaxoByroum
PO3MOBCIOJIKEHHS 1IbOTO 3aXBOPIOBAHHS CEpe/l MAIlEHTIB Mpale3aaTHOro BIKY,
JOCJTIKEHHSI HA0yBaOTh MEIUKO-COIIIAIbHOTO XapaKTepy.

Mema: pocniguTyd piBEHb MPOAYKTIB MEPOKCUAAIT B CII3HIA plAUHI
NAII€HTIB 3 PEUUIUBYIOYUM Ta HEPELHUIUBYIOUUM MITEPUTTYMOM.

Memoou. JlocnimkeHHs: Oyiau npoBeJieH! y 24 XBOPUX 3 PEHUAUBYIOUUM Ta
HE peruauBYIOYUM (Tpyna MOpPiBHSAHHS) nTepuriymoM BikoM Big 30 1o 60 pokiB
HE3QJICXKHO BiA cTaTi. XBOpi OylW pETeNTbHO OOCTEXKEHI 3a JOMOMOTOIO
oTanbMOJIOTIYHUX MeTOoIB. Hopma — 370pOBI TNAIl€HTH, SIKI MPOXOAUIU
npoduIakKTHYHU MenuyHui orisa. B 310paHiil chi3Hiil piiuHI XBOpHX 3
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PEIUANBYIOYMM Ta HEPEIUAMBYIOUYMM MTEPUTIYMOM, a TaKOX Y 3J0POBHUX
TMAIi€HTIB BU3HAYAIA PIBEHb MaJIOHOBOTO JiaIbACTITy Ta JIEHOBUX KOH'IOTATIB.

Pesynomamu.  JlocnijpkeHHS MaJOHOBOTO JiajbJCrigy Ta JIIEHOBUX
KOH'IOTaTiB B CIHI3HIM pIAMHI XBOPUX 3 HE PEIUIUBYIOUUM ITEPUTIYMOM
CBIIUaTh NIPO BIpOTiAHE MiABUIINCHHA iX piBHI Ha 47,3% Tta Ha 32,/%
BIJIMOBIAHO TIPU MOPIBHSHI 3 HOPMOIO. BHUSBICHO CyTTEBE 3pOCTAHHS BMICTY
MaJIOHOBOTO JiiaJIbJIeTi iy Ha 56,6% Ta nieHoBUX KOH'tOratiB Ha 34,4% B CIi3HIM
PIIMHI XBOPUX PEIUIUBYIOYUM IMTEPUTIYMOM BIJTHOCHO BIJMOBIAHUX AaHUX 3
rpynu nopiBHSHHA. [Ipyu 1bOMy, TOPIBHIOIOYM 3 HOPMOIO, PiBEHb MPOIYKTIB
NepoKCHUIaIlii B CHI3HIM piAMHI OUX XBOpUX OyB MIJBHUINEHUH, a came
MajoHoBoro miampaerimy Ha 130,6%, a mieHoBuX KoH'toratiB Ha 78,3%. Ilpu
MPOBEJCHH] KOPENALIMHOTO aHai3y HaMU OTPUMaHi JaHi PO HAsIBHICThH OB
BHPAXEHOTO TIO3UTUBHOTO B3a€EMO3B'S3KY MIK CTAaHOM KOH FOHKTHBH 3aJICKHO
B1JI CTYIEHIO MATOJOTIYHUX 3MIH y XBOPHX 3 PEUUIUBYIOUMM NTEPUTIYMOM, a
Takok piBHeM MajoHoBoro mianpaerizy (R=0,92) ta aieHOBHX KOH'IOraTiB
(R=0,84), 1m0 cBiTYHUTH MPO MOCHJICHHS 3alajbHOTO IMPOIECY MPH 3POCTaHHI
PIBHSI IIUX MIPOJYKTIB MEPOKCUIAIT, OCOOJMBOTO MAJIOHOBOTO JiaJIbJIETiy.

Bucnosku. IlpoBeneHi IOCHIIPKEHHS CBiYaTh IIPO  MOXKJIMBICTh
BUKOPUCTAHHS PE3yJbTaTIB JOCIIHKEHHS PIBHS MPOJIYKTIB MEPOKCUAAIT SIK
MapKepy CTaHy TKaHUH TMEPEAHBOrO BIIAUTY OKa Y XBOPHUX 3 MTEPUTIYMOM 3
METOO MPOTHO3YBAaHHS PO3BUTKY PEIIMIMBYBAHHS IILOTO 3aXBOPIOBAHHS.

CTAH CUCTEMMU JIIIIHOI'O OBMIHY Y HAIICHTIB 3
KAHANAO30M I1PU 3AITAJIBHUX TA EPO3UBHO-BUPA3ZKOBHUX
3AXBOPIOBAHHSAX BEPXHBOI'O BIJAIJTY HIJTYHKOBO-
KHUIIKOBOI'O TPAKTY
Mapuna I'opiia
JIHITpOBCHKMIA HalllOHATBHUHI YHIBepcuTeT iMeHi Onecsa ['oHuapa,
Juinpo, Ykpaina
gorelaya@ukr.net

THE LIPID EXCHANGE SYSTEM STATUS IN PATIENTS WITH CANDIDIASIS
UNDER INFLAMMATORY AND EROSIVE-ULCER DISEASES OF THE UPPER
GASTROINTESTINAL TRACT
Marina Gorila
Oles Honchar Dnipro National University
Dnipro, Ukraine

The research examined the state of the lipid metabolism system in patients with
various forms of candidiasis. In the groups of patients without candidiasis, with
oropharyngeal candidiasis, and with oropharyngeal candidiasis with invasion of the
esophagus and stomach, an intense inflammatory process and lipid metabolism disorders were
observed.
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3axBOpIOBaHHS OPraHiB TPaBJICHHS 3aliMalOTh 3HaYHE MICIIE Y CTPYKTYpi
cydacHOi racTpoeHTeposorii. OCTaHHIM YacoM 30UTbIIMIACH AKTYaJIbHICTh
npoOieMd MIKOTUYHHX YCKJIQJAHEHb Y XBOPHX 3 TATOJOTI€I HUIYHKOBO-
kumkoBoro  Tpakty (IIKT). Haituacrime 30ygHukamMyd  MIKO31B €
npeacrasuuku poxy Candida (90-93%), siki MOXKYTh BUKJIMKATH HE TUIBKH
MIOBEPXHEB1 YpaXK€HHS IIKIPH Ta CIU30BUX OOOJIOHOK, a M TJIMOOKI ypakeHHs
pI3HUX TKaHUH 1 opraHiB. KaHIuI03 SBISEThCS HANMOUIBII PO3MOBCIOIKEHOIO
OTIOPTYHICTUYHOIO 1H(EKINE cepell HAacelIeHHS 1 Ha MOro MO0 MpUIagae
63%.

OpnvMu 3 HaWBaXIMBIMIMX TMOKA3HUKIB, K1 XapaKTEPHU3yIOTh 3MiHY
MeTaboi3My JiMiiB, M0 3a0e3MeYyl0Th €HEPreTHYHI 1 MIACTUYHI MOTpedu
oprasizmy, OepyThb y4acTb y PO3BUTKY 3amajeHHs, JUXOMAaHKH, Ipolecax
NEeTOKCHKallli, peakilisix remocrtasdy, €: tpuriiuepuau (TT), xonectepon (XC)
ta B-minonporeinu (B-JIIT).

Meroto poOoTH Oyn0 BUBUYEHHS CTaHy CHUCTEMU OOMIHY JIHIAIB Yy
NaIieHTiB 3 pi3HUMUA  dopMamMu  KaHAWAo3y. [ 1poro BHU3HAYAIU
KOHIIEHTpAIIIO Ta JUHAMIKY 3MiHH MOKa3HUKIB JinigHoro oominy (XC, TT, B-
JIIT) y cupoBatiii KpoBI MAIiEHTIB 3 KaHAWIO30M Ta Yy TMAalll€HTIB TPYIMH
KOHTPOJIIO.

JlocnikeHHsl TpoBeieH] y 78 Malll€HTIB 3 KaHIU030M Ta 0€3 HbOTO.
Oco0u Oynu MoaIIeH] Ha TPU TPYIU B 3aJIEKHOCTI Bl CTYIEHIO KaHIUI03Y:

0 rpyma — 6e3 xammauno3dy (11 xBopux, rpymna mopiBHsHHA), | rpyma — 3

opodapunreansauM  kKanaumozom (37  xBopux), II Tpyma — 3
opodapuHrealbHUM KaHIMJI030M 3 1HBA31€l0 y CTpaBoxij Ta HuIyHok (30
XBOPHX).

Metonu nocnimxenHsi: XC y MPUCYTHOCTI OIITOBOTO AaHTIAPUAY 1
CyMillli OLTOBOI 1 CipyaHOi KHCIIOT JaBaB 3ejieHe 3abapmieHHs. ['emapun
3natHuil yrBoproBaTtu 3 B-JII1 xomruieke, sKuii T A1€0 XJIOPUCTOTO KaJbIIIO
BunaaaB B ocala. Kouuentpamito B-JIII y cupoBaTiii KpoBi OIIHIOBaIM 3a
CTYNEHEM MOMYTHIHHA po34uHy. TI' OMUIIIOIOBaNIM TIIPOKCUAOM Kalilo 3
YTBOPCHHSIM TJIILEPHHY, IPH OKUCICHHI SKOrO YTBOPHOBABCS (hopMaibieris.
Moro BU3HAYQIM MO peakilii 3 METHJ AlleTOHOM i AMOHI€BMMH iOHAMH SIK
wOBTUM 3,5-mianerwi-1,4-nurigponytuaud. O6poOKy OTpUMaHUX pe3yJbTaTiB
3MIIACHIOBAIIM 3 BUKOPUCTAHHSIM CTATHCTUIHUX METO/IIB.

Jns OIIHKM TIOKa3HUKIB CHUCTEMHU JIMITHOTO OOMIHY, 3amajbHOTO
MPOIIeCy Ta €HAOTOKCEeMIT JOCTIKEHHs OyiH MPOBe/IeH! Y KOHTPOJIbHIN TpyTi,
aky ckmanmu 20 mpakTUUHO 370pOoBUX 0ci0. BH3HAYeHHS TOKA3HHKIB 3a
MEepPEIYCHUMH BUIIIE METOJAMKAMHU J1aJl0 3MOTY BCTaHOBHUTH iX BMIcT: XC y
cuposartii kposi — (5,2+0,6) mmons/n; TI' y cuposatii kposi — (1,16+0,06)
mMmodw/m; B-JIIT y cupoBarii kpoBi — (45,0£2,25) ox. [TapameTrpu moka3HUKIB
CUCTEMH JIIMITHOTO OOMiHY, 3alIaIbHOTO MPOLIECY Ta €HJO0TOKCEeMIi, BUBHAYEH1
y 30pOBUX 0C10, OyJIM KPUTEPIEM iX OLIHKH Y XBOPHUX.
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OTtpuMaHi pe3yapTaTH BKa3yBalu Ha TEHIEHIIIIO 10 3HKEHHS BMICTY XC
ta TI" B yciX rpynax mami€HTiB BiAIHOCHO KOHTpoO0. [Ipy iboMy KOHIIEHTpaIlis
B-JIIT B mocmiKyBaHUX Tpynax HE3HAYHMM YHMHOM 3pOCTayia y MOPIBHSHHI 3
KoHTpoJeM (9,6%).

Buxoasuu 3 oTpyuMaHUX JaHUX Ta PO3MOJLIY MAllI€HTIB 32 XapaKTepoMm
JmmigHoro cra”y, piBeHb XC y Mexax (i31070riyHOI HOPMH JIOCTOBIPHO
3miHtoBaBcs (p<0,05) y I rpymi 1 ckiagaB 68,6% xBopux BigHOcHO 0 Tpymu, e
el MoKa3HUK OyB Ha piBHI 72,7% maIlieHTIB.

BusBrnenuii KOpensidHUN 3B’S30K MDK HAKONMUYEHHSM BTOPHUHHUX
npoaykTiB [TOJI ta mimigamu XC (a-daza) (r=0,289, p<0,05), B-JII (o-daza)
(r=0,370, p<0,01) cBiguuB mpo Te, IO BiAOYBaIUCSA TTMOOKI MOPYIICHHS B
MeTa0oi3M1 JIIIIIIB BHACHIIOK TOKCHYHOI Jii HAa HHUX TMEPOKCHIIB, Y KpPOBI
3’ABISUIACA  TPOAYKTH (NMEPEKUCH, albJETiU, BUIBHI paJuKalin), sKi
MOIIKOJKYBAIH KIITHHHY MeMOpaHy Ta ii CTpYKTYpHI KOMIIOHEHTH.

KpiMm Toro, nmpsiMuii KOpensaLiiHui 3B'SI30K BUSBJICHUM MK BMICTOM [3-
JIT ta XC (r=0,597, p<0,01). Bigomo, mo B-JIIT — tpancnoptHa ¢popma XC y
KpOBI, TOMY BUSIBJICHUH 3B'SI30K € 3aKOHOMIPHHUM.

J101aTKOBO TAaKOXK CIIOCTEPIraBcs NPSIMUN KOPEJSILIHUN 3B’ 130K Mk XC
Ta BMicTOM ciajoBux kuciot (r=0,357, p<0,05).

B pe3ynbrari 610XIMIYHHUX Ta TICTOJOTIYHUX JOCIHIKEHb OYB BUSIBICHUN
3B'130K Mk piBHEM XC 1 BucoToro emitenianbHoro mapy (r=0,559, p<0,01) ta
B-JIIT 1 Bucororo emitemanbHoro mapy (r=0,450, p<0,05), mo cBiAUUIO MPO
3aJTy4eHHsI JIIMiTHOTO 0OMIHY y MPOIECH PO3BUTKY €30(ariTy.

Takum 4MHOM, BCTAaHOBJICHO, 110 B TpyMNax MaIlieHTIB 3 pi3HUMHU (HopMamMu
KaHIUI03y crocrepiranacs iHTeHcudikamis mporeciB  [IOJI, Bupaxena
JIOCTOBIPHUM 301TBIIICHHSM KOHIICHTpAIlii TEPBUHHUX Ta BTOPUHHUX MPOTYKTIB
minonepokcuaaiii. [TapanenbHo 3 UM BiAOyBasiocsi 3HaYHE PO30aaHCyBaHHS
MpoILeciB OOMIHY JIIITHUX MOJIEKYJ. XapaKTepHUM JUIsl BCIX TPyl XBOPUX OYJI0
3HM)KEHHSI 3arajbHOI aHTUOKCHUJIAHTHOI aKTUBHOCTI CHPOBATKHU KpOBI. Y BCIX
rpynax maii€eHTIB BiIMiYaBCsi BUCOKUU PIBEHb €HIOTOKCeMIii. Takox B rpymnax
namieHTiB  0e3 KaHaAuao3y, 3 opodapuHTEAIbHUM KaHAWIO30M Ta 3
opodapuHTeaIbHUM KAaHAMJI030M 3 1HBA3l€l0 Yy CTPaBOX1J Ta IUIYHOK
CIIOCTEpIraBcsl 1HTEHCHUBHUM 3amajbHUNA MPOIEC Ta MOPYILICHHS METa0oII3My
JIIIIIIB.
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MEPIOJJUYHA JISIJIBHICTH TACTPOAYOJIEHAJIBHOI 30HU TA
MIKPO®JIOPA HIJITYHKOBO-KHIIKOBOTI'O TPAKTY IIPU
MOJAEJIIOBAHHI JEITPECUBHOI'O CTAHY Y H1YPIB
I'piropiit Kanauo6al, Ceitiaana ITokyc!, Oaena Xomenko?!, Tersina Cxasp’,
Ouena Jlosoann!, Oaexcanap Tpymenko?

I ninpoBchKkuii HatioHansHui yHiBepeuteT iMeni Onecs ['onuapa,
Huinpo, Ykpaina
2 JIHinponeTPOBCHKUI MEANYHMI IHCTUTYT TPAAULIIAHOI Ta HETpaIUIIHHOT
meauiuay, J{Hinpo, Ykpaina

khomenkoelen@gmail.com

PERIODIC ACTIVITY OF THE GASTRODUODENAL ZONE AND MICROFLORA
OF THE GASTROINTESTINAL TRACT IN SIMULATING A DEPRESSIVE STATE
IN RATS
Grigory Kandybat, Svitlana Pokus?, Olena Khomenko!, Tetyana Sklyar?!, Olena
Dovban?, Oleksandr Trushenko?
10les Honchar Dnipro National University, Dnipro, Ukraine
2Dnipro Medical Institute of traditional and non-traditional medicine, Dnipro, Ukraine

The periodic activity of the gastroduodenal zone and the composition of the microflora
of the gastrointestinal tract were studied in the simulation of depression in rats.

Cepen ncuXiuHUX PO3JIAJIB ACHPECis MOCiIae OAHE 3 JIIUPYIOUUNA MICIb
y CBITI. 3a CTaTUCTUYHUMHU JAaHUMHU, B YKpaiHi BOHA € MOUIUPEHINION, HIXK Y
Kkpainax €Bpornericbkoro Coro3y. 3 moyaTkoMm BiiicbkoBOro BTOpraeHHs Pocii Ha
TEPUTOPIt0 YKpaiHu, CUTyallis Ie OUIbII YCKIATHWUIIACh, TaK SK YKpaiHII
MOCTIHO Mepe0dyBaloTh B yMOBAaX BHCOKOI TCHUXO-E€MOIIHOT HampyrH, IIo
OPU3BOJUTE JI0 PO3BUTKY CTpECy Ta JENPECUBHOTO CTaHy. SIK HacIiloK,
BIIOYBalOTbCA PO3JIaAU 1 y JISUIBHOCTI PI3HUX (PYHKIIOHAIBHUX CHCTEM
Oprasizmy, y TOMY YHUCJIi, IUTYHKOBO-KHIIIKOBOTO TpakTy. [Ipobrnema miHimizaiii
HACJIAKIB JIEIPECUBHOTO CTaHy, SIK HIKOJM, € aKTyalbHOI0. He3Bakarounm Ha
BEJIMKY KUIBKICTh MyOJIKAaliid 1040 (PYHKIIOHAJIBHUX 3MIH B OpraHi3mi Mpu
nernpecii, 6arato acmeKkTiB 3aJUIIAlOThCS HE3 SICOBaHUMU. Tak, HEIOCTATHHO
BUBUYEHUMH € MUTAHHS MEPI0NIHOI MOTOPHOT aKTUBHOCTI TaCTPOAYOICHATBHOI
30HU Ta CKJIaJ MIKpOQIOPH ILTYHKOBO-KHUIIIKOBOTO TPAKTY 3a IAaHUX YMOB.

Mera JOCHIDKEHHS: TMPOBECTH  aHAM3 MEPIOJUYHOI  TISITBHOCTI
ractpogyoaeHanbHoi 30HW (I'[I3) Ta criamy MikKpoduiopy MUTYHKOBO-
KHIIIKOBOTO TPAKTY MPH MOJICTIOBaHHI JIenpecii y mypis.

JocnimkeHHs: mpoBoauiIn y gabopatopisax kadeap O6ioximii Ta ¢iziomnorii
Ta MIKp0010JI0Tii, BipycoJorii Ta 610TexHoJIoT1i J{HIMPOBCHKOr0 HAI[IOHAILHOTO
yHiBepcuteTy imMeH1 Omnecs ['onuapa (M. IHinpo) Ha 24 naGopaTOpHUX ILIypax
Wistar Baroro 180-210 r. JlocmimpkyBani nypu Oyiu BigiOpaHi 3a TECTYBaHHIM
NOBEAIHKOBUX PEAKIIN 1 PO3MOALIEHI 3a CTATTIO Ta Ha rpynu (N=6): KOHTPOJIbHY
Ta JIOCHIAHY. Y JOCIHIHIN TpyIi y TBApUH MOJIENIOBAIU JENPECUBHUN CTaH,
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BUKOPHCTOBYIOYM MOJENIb XPOHIYHOTO HEmepen0adyBaHOTO CTPECY BIIPOIOBK
STA  TWKHIB.  Mioenektpuuny  aktuBHiCTh (MEA) murynka — Tta
JIBAHAISATUIIATIO] KUIIKH PEECTPYBAIM 32 JIOMOMOTOI0 OIMOJSIPHUX 1T0JIbYACTUX
CpIOHUX eJIEKTPOIiB, SIKI BXXUBJLSUIM TIiJ CEPO3HY OOOJOHKY BiJIOBIIHUX
minsHok I3 wa Bigcrani 6-8 MM mo oOujgBi OOKM  Biff BOpoOTaps;
MDKEIeKTpoaHui omip npu 1pomy ckiagaB 10-50 kOm. Amnecresito
3MIMCHIOBAJIM  BBEJEHHSIM BHYTPIIIHBOM 30BO 5% poO3uMHY KeTamiHa
rigpoxiopuaa y no3i 120 mr/kr. MEA peectpyBaiiv 3a JOIOMOIOIO arnapaTHo-
nporpamHoro komiuiekcy «Heitpokom. Heiponad». 3a 16-20 roauH TBapuH
mi1aBajii XapyoBiid JepuBallii Mpy BUTRHOMY JOCTYII 10 BOIU. BuineHHsa ta
KUTBKICHUH 00K 00MiratHoi Ta ¢pakyabTaTUBHOI TPYIT MiKPOQIIOPH ITUTYHKOBO-
KHUIIIKOBOTO TPAKTy 3AIMCHIOBAIM 3arajlbHOBH3HAHUMH METOJaMHU. AHami3
oTpuMmaHux 3anuciB MEA mnpoBoawid 4YacTKOBO BpYy4YHY, a TaKOX 3a
JIOTIOMOTOF0  TIporpamMHoro 3aoesneuenns Origin Pro 6.1. Cratuctuuny
00poOKy- 3a A0moMororo nmpukiaaHoi mporpamu Statistica 6,0 for Windows.

Bcranosneno, mo B intaktHoMy ctani MEA T'JI3 y TBapuH 000x crarteit
mana (aszuuii xapaktep: (aza cmokor cranoBwia 50-80 xB. (I daza), daza
HeperyysipHoi craiikoBoi akTuBHOCTI — 40-50 xB. (II daza), daza perynsapuoi
cnaiikoBoi akTuBHOCTI — 59 xB. (III ¢daza). OcHOBHMII €NEKTPUUYHUN PUTM
IUTyHKa Ta MOro mepioj] KOJMBABCS B 3aJIEKHOCTI BiJl (a3d B TaKMX MEXKax:
10,0-13,0 cexynn Ta 24,0-55,0 mxB BigmosigHo. Ilpm mpomy dYacTo
CIOCTEpITAINCh  HU3bKOAMIUNTYAHI  NEpIOJWYHI  KOJWBAaHHA  IOBUIBHO
XBUJILOBOTO T€HE3Y, MEPioJ AKuX 3a3Budaii He mepesunryBaB 0,5-0,8 cexynnm.
MEA paBananusTunanoi KUIIKA maia MiHauBy dopmy. [lpu genpecuBHOMY
CTaHl y IIypiB BiAMIYAJIOCh 3HM)KEHHS MOTOPHOTO 1HAEKCY muTyHka: Ha 20% y
camHuIlb, Ta Ha 4BepTh — y camiiB (P<0,05), nBanamgarunanoi kumku — Ha 40%
y camunb Ta Ha 55% - y cammiB (P<0,05). 3a ymMoB po3BUTKYy nemnpecii
nopyiryBaBcsi ¢aznHuit mamoHok MEA TI'JI3 tBapun. [lopsin 3 mopyuieHHIM
MOTOpHOI akTuBHOCTI ['/[3, y MoCimHKUX 1IypiB 3MIHIOBABCS CKJIAJl MIKpOQIIOpH
KUIICYHUKA: Y TOBCTOMY KHIIICUYHUKY CaMHIlb 3HIKYBajgach KiibKicTh E.COli 3
HOPMAaJIbHOIO (DEPMEHTATUBHOIO AKTHBHICTIO; SK Y CaMOK, TaK 1 y CaMmlIliB,
migBuiryBaBcs Bmict Clostridium spp. (P<0,05). Yucensnicts Bifidobacterium
spp, Lactobacillus spp, Enterococcus spp, S. aureus, Candida spp. 3anuiianach
0€3 CYyTTEBUX 3MiH.

Taxkum YMHOM, pe3yIbTaTH AOCIIHKEHB CBITYaTh MPO MepeOya0BH 32 YMOB
nenpecii  HeMPOEHIOKPUHHUX MEXaHI3MIB PEryisiii MOTOPHOI disUIbHOCTI
[UTYHKA Ta JIBAaHAALUATUIAIO! KUIIKK, 3MIHU Y CKJIaJ1 MIKpO(JIOpU KUIICUHHKA.
BuacHa Kkopekiiisi BKa3aHMX 3MiH JO3BOJINTh YHUKHYTH TSDKKHX YCKIIQTHEHB
JETPECUBHOTO CTaHY.
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BIIJIUB KO®EIHY HA CTAH MITOXOH/IPII MEYIHKA B MOJIEJII
JTENPECII
Japuna Ioasincbka, Oisiena XomeHko, Oubra /IboMmuHa
JIHinpoBChKUI HaIllOHaTbHUH yHiBepcuteT iMeH1 Onecst ['onuapa, [Hinpo,
Ykpaina
olga-d2009@ukr.net

IMPACT OF CAFFEINE ON THE STATE OF LIVER MITOCHONDRIA IN A
MODEL OF DEPRESSION
Darina Polanska, Olena Khomenko, Olga Dyomshyna
Oles Honchar Dnipro National University, Dnipro, Ukraine

In the modern world, a person is impacted by a significant of stress factors. It is a
prerequisite for the development of depression. This is a severe disease of the nervous system.
However, the latest research proves that disruption of the heart, liver, kidneys, and spleen
contributes to the formation of this disease.

B cywsacHomy CBITI JroAuHa MiANAAA€ MMiJl 3HAYHY KUIBKICTh CTPECOBUX
(akTopiB, 10 € NEPEIYMOBOI PO3BUTKY JAENpecii, BaKKOIO 3aXBOPIOBAaHHS
HEPBOBOI CHCTEMH 3a CTaHOM Ta cmocoOamu JikyBaHHs. OJIHaK, MOTPIOHO
3a3HAuMTH, 10 32 PO3BUTKY JeNpecii HalOIbII ypa3IuBOIO € HEPBOBA CUCTEMA,
ajzie ocranHi nociimkeHHs HaykoBIiB (Lv et al., 2019; Shea et al., 2021; Luo et
al., 2022) noBoasTh, 0 MOpYyIIeHHS (GYHKIIOHYBAHHS CEpIls, IEYIHKU, HUPOK,
CEJIE3IHKU J10/1al0Th NEBHUN BHECOK y (OPMYyBaHHS LIbOTO 3aXBOPIOBAaHHA. 3
OTJISIIy Ha Te, M0 MEYiHKAa € TOJOBHUM OPTraHOM BHBEIEHHS TOKCHYHHUX
METa0oJIITIB 3 OpraHi3My, a MITOXOHJIpii TOJOBHUMHU OpraHejgaMu, IO
3a0€3MeuyI0Th €HEPri€l0 NI 3A1MCHEHHS BUBEICHHS, JOCHIIKEHHS iXHBOIO
CTaHy € BaXJMBUM Ta aKTyaJbHHM Ha JaHUW 4Yac. Y 3B’43Ky 3 THUM, IO
JENPECUBHUM CTaH JIy>)KE€ BAXKKO JIIKYETHCA, MOIIYK JIKAPChKUX Mpenaparis, sKi
0 edeKTUBHO KOperyBajM 1€l CTaH, TAKOX € BaXKJIMBUM IMUTAHHSAM O10XIMii,
MeauiuHu T1a dapmakosorii. ToMy, Meta poboTu Tossirajga y BUBYEHHI CTaHy
MITOXOH/IPI¥ MEUIHKH IIypiB B MOJIENI AeTpecii Ta KOPUTYBAHHS KOPETHOM.

Memoou. ExcnepuMeHT MpOBOAUIM HAa OUIMX CTAaTEBO-3pUIMX MIypax-
camusx Jtinii Wistar Baroro 180-230 r, skux yTpUMyBaJli 3a CTaHJAAPTHUX YMOB
BiBapir0 BIJIMOBIIHO JO CAHITAPHO-TITIEHIYHUX HOPM. MaHIMymsIii 3 TBapuHAMU
MPOBOJWIIMCS  BIJMOBIAHO O E€BPONEWCHKUX TIPABMWJI Ta YKPaiHCHKOTO
3aKOHOJIAaBCTBA TOBOJDKCHHS Ta 3aXHCTy TBapWH, 10 BUKOPHCTOBYIOTHCS Y
HAyKOBUX IUIsIX. TBapuHu Oynv MojUIeH] Ha 4 TOCHIAHI TPYNH 1O 11’ ATh TBapUH
B KOXHIi: | rpyna — IHTaKTHI TBapuHH; 2 Ipyna — TBAPUHU, IKUM BBOAWIU Y
koHueHTpatii 25 mr/kr («Kodein-oenzoar narpiro» 3AT «lapHuiisi») npoTsarom
5 TWXHIB; 3 Tpylia — TBAPUHM 3 KOHTAr1HO3HOIO JIeTIpeci€lo; 4 Tpymna — TBApUHHU 3
KOHTAariHO3HOIO JICTIPECIEI0, SIKUM BBOAWIM KO(MEIH y KOHUEHTparii 25 MI/Kr
npoTsroM 5 TwxkHIB. [lo 3aBepIiieHHI0 €KCIEPUMEHTY, TBapWH 3BaXKyBajHl Ta
JIEKaImiTyBaiy i clabkuM Hapko3oM (TiomeHntan 60 Mxr/kr). Marepian
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JAOCTIKEHHS: MITOXOHAPIi MEYIHKK UIypiB OOCHIAHUX TPyH, SKI BHIUISIIA
nuIsIxoM audepeHtiitnoro neaTpudyrysanns 3a meromom (Wieckowski et al.,
2009). BusHaueHHs aKTHMBHOCTI (PEpPMEHTIB Ta KOHICHTPAIi JTOCHIIKCHHX
PCUOBHMH MPOBOJIMIIN 32 3arajbHO BIIOMHUMH MeTOAaMu AociipkeHHs (Burtis et
al., 1999).

PiBHi aktuBHUX opM kucHIO (ADK) Ta mepekrcHOTO OKMCHEHHS JIITiIIB

(ITOJI, ocHOoBHMM KOMITIOHEHTOM sKkuX € MJIA) i kapOOHIIbOBaHUX OIJTKIB B
MITOXOHIPiSX OylIM 3HAYHO BUIIUMH, a TaKOX pIBEHb AaKTUBHOCTI
cynepokcummucmytazn  (COJ[) Tta karamazu (KT), sk KOMIOHEHTIB
AHTHUOKCHJAHTHOI 3JAaTHOCTI MITOXOHJPIM MPOTH NEPOKCUIBHHUX paJHUKAaliB,
3HaYHO MPHUTHIYYBABCS Y JACMPECOBAHUX TBAPUH, HDK y THX, SIKI OTPUMYBAIU
TOCIITHY 103y Kodeiny.
VY TBapuH 3 MposiBaMU JENpecii, SKUM BBOJIUIN 25 MI/KT KodeiHy, TOKa3HUKU
(GYHKIIOHATBHOI aKTUBHOCTI Ta MPO/aHTHUOKCHIAHTHOI CHUCTEMU MITOXOHJIPiH
MEYIHKA BUSIBJSUIMCS Ha PiBHI 200 MOCTYIOBO CTAOUII3yBaJMCA TMOPIBHSHO 3
KOHTPOJIBHOIO TPYTIOKO.

Beegennss 25 wr/kr  Barm  KoeiHy 3amobirasio  30UIBIICHHIO

mitoxoHapianpaux: 1) APK Tta xonmenrpamii M/IA Ha ¢oHI BiIHOBICHHS
aktuBHocTi COJl Ta KT, 2) kapOoninboBanux OuNKiB. Haperri, BBeIeHHs
JOCIIIHOT KOHUEHTpalii Ko(deiHy CHpusiIo BIAHOBIECHHIO akTUBHOCTI ACAT,
JIAT ta CAI', siki npuiiMaroTh y4acTh SIK B €HEPreTUYHOMY 3a0e3MeueHl KIITUH
MEYIHKH, TaK 1 BYIJIEBOJIHOMY Ta a30THOMY OOMIHI.
TakuM YMHOM, OTpUMaHI pPE3ylbTaTH CBiAYaTh MPO Te€, JiKapchka Gdopma
Kodeiny, kodeiH-OeH30aT HaTpil0, MOXE BBAXKATUCS  MEPEKOHJIMBUM
MPOPUIAKTUYHUM TIAXOJOM Y KOpEryBaHHI AENpPECUBHOTO CTaHYy ULUISIXOM
HOpMaJTi3allii Mpo/aHTHOKCUIAHTHOTO CTaTyCy Ta (PYHKI[IOHAJIbHOI aKTUBHOCTI
MITOXOH/IP1¥ MEUIHKHU TOCTITHUX TBAPHH.
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AKTHUBHICTb MITOXOH/IPIAJIBHOI
CYKOUHATIAETTAPOI'EHA3HU B CITKIBLI H1YPIB I1PU
MOJIEJIIOBAHHI JIABETY II TUITY HA TJII JENNPUBAIIMHOI
MIOIII

Ipuna MuxeiineBa, Cepriii Kosiomiiiuyk, Tersana Cipomranenko,
AxMmen Amaien
AV «lactutyt ounux XBopoO 1 TkauuHHO1 Teparnii iM. B.I1. ®dinarosa HAMH
VYkpainn», Oneca, Ykpaina
filatovbiochem@ukr.net

MITOCHONDRIAL SUCCINATE DEHYDROGENASE ACTIVITY IN THE
RETINA OF RATS IN MODELING OF DIABETES TYPE 11 ON THE
BACKGROUND OF DEPRIVATION MYOPIA
Irina Mikheytseva, Sergii Kolomiichuk, Tetyana Siroshtanenko, Ahmed Amaied
Filatov Institute of Eye Diseases and Tissue Therapy of National Academy of Medical
Science of Ukraine, Odessa, Ukraine

In rats with streptozotocin diabetes type Il against the background of high myopia, the
degree of damage to the enzyme system in retinal mitochondria is decreased, as evidenced by
the activation of succinate dehydrogenase. These changes have a positive effect on the
functions of energy-producing processes and cause a lower of pathological disturbances in the
retina in diabetes.

Ha cporogHimHii AeHb 3 KIIHIYHOI MPAKTUKU BIJOMO IPO 3HUKEHHS
MPOTPECYBaHHS J1a0ETUYHUX YIIKOJKEHb B CITKIBIII TPW HASBHOCTI MIiOMii
0COOJMBO BHCOKOIO CTYNEHIO. AJie MEXaHI3MHU M€l NPOTEKTOpPHOI [ii
3QJIMIIAIOTHCS HE BITOMUMHU. JOCHIIKEHHS POJIi 3MIH €HEPreTUYHOTO OOMIHY B
B PO3BUTKY A1a0€TUYHUX MOPYLIEHb CITKIBKU MPHU CYMYTHIN MIiOMIii Ma€ CyTTEBY
AKTYaJIbHICTh JJIsI MEAUYHOT 010X1Mii.

Mema: BUBYEHHS aKTUBHOCTI MITOXOHJpPIaNbHOI CYKIMHATAET1IPOTre€Ha3!
(CA') B ciTkiBIi 1rypiB mpu crpenTto3orormHoBomy niaderi (CJ) nHa Tmi
JenpUBAIIAHOT M1OTI1.

Memoou. Y 11ypiB JIBOTH)KHEBOTO BIKY MOJICTIOBAIM JEMPUBALIAHY
MIOMII0 HUIIXOM Onedapopadii 000x oyel 1 iX yTpuMaHH1 OpoTsaroMm 14 1HIB B
yYMOBaX 3HUKEHOTO OCBITJIEeHHs. [licis yoro uepe3 2 THXKHI y YACTUHU TBApUH
mozemoBanu CJ1 |l tuny (BHyTpimiHbOOUEpeBUHHO 15,0 MI/KT Macu NpoTAToM 5
nHiB). TBapuHU KOHTPOJIBHOI TPYNMH YTPUMYBAIHCS B YMOBaxX MPUPOIHBOTO
ocBiTIIeHHs. Uepe3 aBa MICSIll CTaH CITKIBKH OIIIHIOBAINA O(TAIBMOCKOIIIYHO.
JIis OLIHKM CTYIEHs PO3BUTKY Miomii POSt mortem BuMIpIOBalIM JOBKUHY
MepeHhO-3a/IHhOI BICI OYHOTO s0JyKa TBAapWH. Y CITKIBII IIypiB BU3HAYAIU
aktuBHicTH C/II'.

Pezynomamu. Jlocnimxkennss aktuBHocTi CJII' B CITKIBII IMypiB mpu
JENpUBAIlIAHIA MIOMii TOKAa3aJ0 CTAaTUCTUYHO 3HAYYIy AaKTUBAIII0 I[bOTO
dbepmenty Ha 20,4 %, a ipu CJ] |l Tumy 3HMKEeHHST akTUBHOCTI Ha 27,6 % 110
BIJIHOIIIEHHIO 70 KOHTpoJto. [Ipu moenqHaHoMy MojentoBaHHI 000X
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natosioriuanx cta”iB (miomii Ta CJ[ Il tumy) aktuBHicte CJII' Oyna 3HMKEHA
BIIHOCHO KOHTpOJBHOI rpymu Ha 12,5 % (p>0,05). Cuig 3a3HaunTH, MO MPU
MOPIBHAHHI JIaHUX ITI€T TPYNH 3 BIAMOBITHUM ToKa3HUKoM TBapuH 3 CJI Il tumy
aktuBHicTb CJHII" B citkiBOi mypiB Oyna migsumeHa Ha 20,8% (p<0,05).
BusiBiieHO HeraTMBHUM KOPEIAIIMHUN B3aeMO3B's130K Mk akTuBHICTIO C/I" Ta
CTaHOM CITKIBKH Y JOCIIIHUX IIypiB 3 AiabeToM Ha Tii miomii (R=-0,79).

Bucnosxu. Takum ynHoMm, nipu monentoBanHl C/I Il Tuny Ha T miomii B
NEeBHIA Mipi 3MEHIIYEThCS CTYIMiHb IOIIKOMKCHHS EH3MMAaTUYHOI CHCTEMHU
MITOXOHpiN ciTKiBkH Ha mpukiani CHI, mo, B cBol depry, MO3UTHUBHO
BIUTMBa€ Ha (YHKIT €HEPrompoayKyI4HX IMPOIECIB Ta 3YMOBIIOE OB
HU3bKHUI CTYMIHb MATOJIOT1YHUX 3MiH B CITKIBIIL.

JOCILIKEHHS 3ATAJIbBHOI AHTUOKCUJAHTHOI
AKTHUBHOCTI B CJIbO30OBIH PIJIUHI Y ITAIIIEHTIB 3
BJIE®APUTOM
Bosogumup Ycos!, Kpicrina Illampaii?

"Menuunnii nentp «Bipryer, Oneca, Ykpaina; 2HopHOMOPCHKHIi HALlIOHATBHUI
yHiBepcuteT iM. [letpa Morunu,Mukonais, Ykpaina
vovausov2002@gmail.com

STUDY OF TOTAL ANTIOXIDANT ACTIVITY IN TEAR FLUID IN PATIENTS
WITH BLEPHARITIS
Volodymyr Usov !, Christina Shamrai ?
!Medical Center "Virtus", Odesa, Ukraine; 2Petro Mohyla Black Sea National University,
Mykolaiv, Ukraine

The decrease in antioxidant activity in the tear fluid of patients with blepharitis and the
relationship with the clinical state of the anterior part of the eye indicate the exhaustion of the
antioxidant system during the development of oxidative stress in tissues during inflammation,
which can be considered a pathogenetic link in the progression of this disease.

bnedapur sBAsSETbCS PO3NOBCIOKEHUM 3aXBOPIOBAHHSM  3allajiCHHS
MOBIK. XPOHIYHUI mepedir IbOro 3aXBOPIOBAHHS MOXKE MPU3BOJUTH 10
BUHUKHEHHS 3alajlbHOTO TPOIECY KOH IOHKTUBH Ta POTIBKH, MOPYUIYIOUH SK
GYHKIII0 CIII3HMX 3aj7103, TaK 1 3MIHIOIOYM XIMIYHUM CKJIAJ CJ13HOT IUIIBKHU.
Buuennst naTorenesy XpoHi4HOTo 0JiehapuTy CBIIUUTH, IO MpH 1H(EKIIIT MOBIK
30UTBITY€ThCS PIBEHh UTOKIHIB Ta aKTHBAIlIS MPOIIECIB BIILHO-PATUKAIBHOTO
OKHCJIEHHS 3 YTBOPEHHSIM aKTUBHHUX (DOPM KHCHIO.

Mema pobGoTn mojsAraga B JOCTIIHKCHHS 3araJbHOI aHTHOKCHIAHTHOI
akTuBHOCTI (33A) B CHHI3HIN piuHI XBOpUX 3 OJ1e(hapuTOM Pi3HOI €THOJIOTII.

Memoou. ocmimxenHss Oynu mpoBeneHl y 14 xBopux 3 Onedaputom
HelH(eK1HHOT eTroorii (rpyna nmopiBHAHHS) Ta y 15 XBopux 3 6akTepialiIbHUM
onedapurom. Ilamientu miasrand oOCTEKEHHIO 3a JOMOMOIOKO KIIIHIKO-
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(GyHKIIOHaTBHUX, Ja00PATOPHUX Ta O(PTATBLMOJIOTIYHUX METOAIB. KOHTponbHY
Ipymny CTaHOBUJIM 3A0poBi marieHTH (N=14), ki NpoxXoauiau MpodiTaKTUIHHHA
MEIUYHUN orfisif (HopMma). Po3paxoByBanu IHTETpajJbHUM MOKA3HUK KITHIYHUX
O3HAaK XPOHIYHOI'O 3arajieHHs MOBIK Ta KOH IOHKTHUBHM MO OanbHIM mkami. B
310paHiil CHI3HIA pIaUWHI XBOpUX 3 OsieapuToM Ta y 3I0POBUX IIAIEHTIB
Bu3Hauamu  3AA. Ortpumari pe3ylnbTatd oOpoOsuIM 32  JIOMOMOTOIO
CTaTHCTUYHOI Iporpamu «Statisticay.

Pesynomamu.  Tlpm  GakTepiosioTiYHOMY  JOCHIDKCHHI  Ma3ka 3
KOH IOHKTUBH OYel y OOCTeXEHWX 3 TPy TMOPIBHSAHHS IAaTOTCHHOI
MIKpOQIIOpH 5K 1 JEMOJIEKO3y MOBIK HE BUsABICHO. BusHaueHnus 3AA B cii3Hii
piauHi XBopuX 3 OjedaputromM HeiH(EKIIIHOI eTHONOTril MOKa3aao 3HUKCHHS
1p0r0 NokasHuka Ha 22,1% (p<0,05) npu NopiBHSAHI 3 KOHTPOJBHOIO T'PYIO0.
3a ymoBu OaktepiasibHOro Onedaputry piBeHb 3AA BXKe OUIBII CYTTEBO
3HMKyBaBcs Ha 38,2% (Pp<0,05) BIIHOCHO HOPMH, a MO BIJHOIIECHHIO 0 TPyIu
nopieasaas  Ha  20,7%  (p>0,05). Hamu BusBICHHE  KOpeNALiHHUI
B3a€MO3B’SI30K MK 1HTErpalbHUM MOKAa3HUKOM KJITHIYHMX O3HAK 3alaJICHHS Y
XBOpux OJ1ehapuTOM pi3HOI €THOJIOTIT Ta piBHEM 3AA B CII3HIN PIIUHI XBOPUX.

Bucnosxu. CytreBe 3HIWKEHHS 3AA B CII3HIA PIAMHI XBOpUX 3
onedapurom, o0coOIMBO Tpu  OakTepiaNbHI  €THOJOTii Ta  HasgBHUMN
B3a€MO3B’SI30K 3 KJIHIYHUM CTaHOM MEPEIHBOTO BIAJAUTY OKa CBIIYaTh IPO
BUCHa)KEHHS aHTUOKCHUJIAHTHOI CHUCTEMH B YMOBAaX PO3BUTKY OKCHUJATUBHOTO
CTpecy B TKaHMHAX TMpW 3amajeHi, [0 MOXXHAa BBAXKAaTH BaXJIHUBOIO
MATOTEHETHYHOIO JIAHKOIO IPOTPECYBAHHS I[HOTO 3aXBOPIOBAHHSI.

OCOBJIMBOCTI BIIUBY I'YMUIIAY HA BIOXIMIYHI
MOKA3HUKHA KPOBI ITPU IBYITIPO®EH THIYKOBAHIN BUPA3III
HIJIYHKA Y H1YPIB
tAnica Jlicnas, linis Cremyenko
U lninpoBchKuii IepsKaBHUIA arpapHO-€KOHOMIYHMI yHIBEPCUTET, YKpaiHa
alisa.lisnal@gmail.com

THE EFFECT OF HUMILID ON BLOOD BIOCHEMICAL PARAMETERS DURING
IBUPROFEN-INDUCED GASTRIC ULCER IN RATS
Alisa Lisna, ‘Lilia Stepchenko
!Dnipro State Agrarian and Economic University, Ukraine

The biologically active substance Humilid in many research studies has shown its
influence on different tissue regeneration. Ibuprofen-induced ulcer model in rats allowed to
show regenerative properties of Humilid, as well as its stabilising effect on blood biochemical
parameters, that were affected by Ibuprofen.

Obrpynmysanns ma mema. HecTepoigHi mNpoTU3anaidbHI MpenapaTu
(HIT3IIT) BimoMi CBO€ YIbIIEPATUBHOIO Ji€t0. | HABITh KOPOTKOTpUBAIE iX
3aCTOCYBaHHS MOXK€ BUKJIMKATU (opMyBaHHS BUpazku. ONHIEIO 3 MOTEHIIHHUX
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010JIOTIYHO AKTHBHUX pPEUOBWH, SKOK MOXXHA BIUIMBATH Ha pEreHEpaIliio
CJIM30BOi IIITYHKOBO-KUIIKOBOTO TPAaKTy € TyMIHOBI KucCiIoTH. OnHak Ha
CHOT'OJIHIIIHIN JIeHb ICHYE 00MEXEHa KIJIbKICTh JOCIIPKEHb BIUIMBY T'YMIHOBHUX
PEUYOBHH Ha 3arO€HHSI CJIM30BOI OOOJIOHKHM ILIYHKY, a TaKOX IX OJHOYACHA
CUCTEMHA [i.

Tomy MeTor0 nociimkeHHs OyJIO BCTaHOBJIEHHS BIUIMBY O10JOTIYHO
aKTUBHOT KOpMOBOi n00aBku ['ymiming Ha O10XiMIYHI TIOKa3HUKHA KpOBI
nabopaTopHux 1IypiB 3 [0ynpodeH iHAyKOBaHOIO BUPA3KOIO IUTYHKY.

Memoou. 3-THXKHEBE JIOCHIDKEHHS BIUIMBY O10JIOTIYHO  aKTHUBHOI
KOpMOBOi A00aBku ['yMminmig Ha 3MiHEM O10XIMIYHMX TIOKa3HUKIB KpOB1 3a
[6ynpoden-inmyKoBaHoi BHpa3Ku TPOBOIWIM HAa OumuX crareBo3pinmux (67
TKHIB) IMypax-caMisgx macor Tina 180-200 r. Teapuru Oynu mojijaeHi Ha
YOTUPH TPyNH Mo 16 TBapuH y KOXkHiH: | rpyna — iHTaKTHI TBApUHH (KOHTPOJIb);
2 rpyna — Iypu oOTpuMyBai BOAHUM po3unH ['yminina; 3 1 4 rpynu — OCIHiJIHI,
B SIKUX y HIYpiB MOJIETIOBAIM BUPA3Ky IUIYHKY 3a Jonomororo IGympodeHa.
ypam 3 i 4 gocmigHuxX rpyn micis 48 rOAUHHOI «TOJOIHOT JIETH MEPOPATHLHO
3a JIOTIOMOTOI0 OpOracTpajbHOro 30HAY OyB BBeJeHHH po3uuH [Oympodena y
po3paxyHky 400 mr/kr macwu. Ilicns mporo, depe3 48 romun y 8 TBapuH 13
KOKHOT TpyNH MICJs €yTaHasli MiJl TIONEHTaJI0BUM Hapko3oM (60 Mr/kr), Oynu
B1110paHi KpoB 1 HUTYHKH. Jlami y KOXHIHN 13 Ipyn 3aJIMIIKAJIOCS 1O 8 TBAapHUH.
lypr 1 Ta 3 rpynmu OTpUMYyBaIM OYHWINEHY BOAY; IMypu 2 Ta 4 rpynu —
OTpUMYBaJu BOAHUN po3urH KopmoBoi noGaBku ['ymimig (TY V15.7-
00493675004, 2009) y po3paxyHKy 5 MI/KT Macu Tijia 3a JiH0U0I0 PEUYOBUHOIO.
[To 3aBepuIEHH] €KCIIEPUMEHTY Y LIYPIB BCiX TPyl BIAOMpAIM KPOB Ta LITYHKH
M1 TioNeHTanoBUM Hapko3oM (60 mr/kr). LllypiB Bcix rpyn TpuMaiaud B yMOBax
BIBapiio 3 MUKIIYHICTIO cBiT/Ia 12 TOA Ta mocTymoMm a0 Boau Ta ki ad libitum.
Vi MaHinymamii 13 TBapMHAMHM  MPOBOJWJIMCH  3TITHO 3 MPUHIUMIIAMU
€Bponencbkoi  KOHBEHINT MO0  3aXHCTy  XpeOETHMX  TBapwH, IO
BUKOPHCTOBYIOTBCS Y JOCHIIHMX Isx. KoHIleHTpaliro 3arajipbHOro OijKa,
anpOymiHiB, rio0OymHiB, AST, ALT, ce4oBuHH, KpeaTHHIHY, Jy>KHOI
docdarasu, 3aranpHoro OmipyOiny, ['TT, xonecrepuny, TIIFOKO3H, MTPOBOIUIIH
Ha 010XiMiYHOMY aBTOMaTHYHOMY aHaiizaropi BioChem 200 i3 BukopuctanHsm
BIANOBIMHKMX  peakTwBiB  BHpoOHuuTBa  High  Technology  (CIIIA).
CratuctuuHy 0OpOOKY €KCIEpUMEHTAIbHUX pe3yibTaTiB Jid BH3HAYEHHS
O10METPUYHUX MMOKA3HUKIB 3]IIHCHIOBAIN 3 BUKOPUCTaHHSIM mporpamu Microsoft
Excel 10.0

Pesynomamu.  BcTaHOBIEHO  TICTOJIOTIYHMM  JOCHIIKEHHSIM, 1[0
[oynpoden y mo3zyBanHi 400 MI/Kr BUKIMKAaE MENTUYHY BUpaA3Ky HUTYHKY. Ha
(oHI BOTO y eKCIePUMEHTANBHUX IIypiB, Yy SAKUX Oylia iHAyKOBaHA BUpPAa3Ka, B
CUPOBATII KPOB1 CIIOCTEPIrajucs TINOMPOTEIHEMIS, TIMOATBOYyMEHEMIs, ypeMmis,
rinepKpeaTuHiHeMIs, TinepoiTipyOiHeMis, MIABUIIICHHS MEYIHKOBUX TpaHCchepas
(ALT Ta AST), rinepriikemis. B kpoBi mrypiB, skum Ha Tii I0ympoden-
1HYKOBaHOT BUPA3KM NUTYHKY J0 paIioHy aodaBaiu ['ymiiia, HampuKiHIl
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EKCIIEPUMEHTY CrocTepirajgocs 30UTbIIEHHS BMICTY 3arajbHOro Oinka Ta
anbOyMiHIB, 3HIKEHHSI BMICTY CE€YOBMHH, ii a30Ty Ta KpEaTHUHIHY, 3MEHILICHHS
aktuBHOCTI ALT 1 AST Ta 3HWKCHHS PIBHSA TIUIIOKO3UW IIPAKTHYHO O
pedepeHTHUX 3HAUCHb.

Bucnosku. 3actocyBanHs ['yminiga mnpu3BOauTh A0 HOpMaizamii
010XIMIYHUX TIOKAa3HUKIB KPOBI IIypiB, y AKuUX Oyna IOympodeH-iHaykoBaHa
BUpa3Ka IUTyHKY.

OIIIHKA EOEKTUBHOCTI MAPKEPHUX ®EPMEHTIB I1PU
JIATHOCTHUII XOJIECTA3Y
Ounena Ckopuk
JIHIpOBCHKUI HalllOHATBHUM YHiIBepcuTeT iMeHi Onecst ['oHuapa,
Juinpo, Ykpaina
E-mail: |_d_skorik@urk.net

EVALUATION OF THE EFFICIENCY OF MARKER ENZYMES IN THE
DIAGNOSIS OF CHOLESTASIS SYNDROME
Olena Skoryk
Oles Honchar Dnipro National University, Dnipro, Ukraine

Cholestasis is a violation of bile formation, which occurs due to intra- and extrahepatic
causes and is manifested by a decrease in the flow of bile. The activity of marker enzymes:
alanine aminotransierase, aspartate aminotransferase, gamma-glutamyl transpeptidase and
alkaline phosphatase activity was investigated and their effectiveness for diagnosis was
evaluated.

Xonecraz — 1€ MOPYUIEHHS YTBOPEHHsS (CMHTE3y, CEKpelli) KOBYl, SKe
BUHUKAE BHACIHIJIOK BHYTPIIIHBO- Ta MO3AMEUYIHKOBUX MPUYHUH 1 MPOSIBISETHCS
3MEHIIEHHSIM TOKY >KOBYi, MOTPAIUITHHAM ii A0 JABaHAALSTUIAIOI KUIIKA 3
MOJAJIBIIOK MOSIBOI0O KOMIIOHEHTIB *OBYl Y KpoBi. CUHAPOM XOJIeCTazy MOXKeE
OyTH TEPBUHHUM 1 €IMHUM IPOSIBOM TMOPYIICHHS (YHKIIT MEHYIHKHU, 110 MOXKE
Oyt 0OyMOBIIEHE HETaTUBHHMM BIUIMBOM Ha MEYIHKY Ta OPraHi3M JIIOJIMHU B
IJIOMY XIMIYHO IIKIJJIMBUX PEYOBUH (KCEHOOIOTHKIB), Kl y CY4aCHHX yMOBaXxX
MaloTh 3HAYHE PO3MOBCIOKEHHS K HA MIAMPUEMCTBAX, TaKk 1 B MOOyTI Ta
HEraTHUBHO BIUIMBAIOTh HAa (DYHKI[IOHAJIBHMI CcTaH remaroruTiB. KpiMm ToroO,
cepel  HACEJICHHsS  BIIMIYAEThCA  HEPIAKE 3JIOBXKMBAHHS  JIIKAPCHKUMHU
npenaparaMi CUHTETUYHOTO MOXOPKEHHS, IKI MeTaOO0Mi3yI0ThCsS y MEYlHLI Ta
MOXYTh BUSIBJSITA HETaTUBHMM BIUIMB HA CTaH IIEYIHKOBOI TapeHXIMHU.
He3Bakaroun Ha iCHYHOYHM YCIIXH B JIarHOCTHIN, JOCUTh YacTO BUHHUKAIOTh
TPYIHOIl Y MOCTAHOBLI TOYHOrO JiarHo3y. OIlliHKa MAaKTUBHOCTI MAapKEPHUX
(epMEHTIB € UIIXOM J0 MPaBUILHOTO BUOOPY JIKYBaJIbHOI TAKTUKU B KOKHOMY
KoHKpeTHOMY. Ile, y CcBow depry, JIONOMOXeE 3amo0IrTH  BaKKUM
MOPGOJIOTIYHUM 3MIHAM TE€UYIHKHU 1 )KOBUOBMBITHOI cucteMu. OTxKe,
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JOCTKEHHST O10XIMIYHUX TOKAa3HUKIB KPOBI MPH 3aXBOPIOBAHHSIX IEUYIHKH,
30KpeMa XOJICHUCTHUTI, € aKTyaJbHOIO MPOOIEMOIO.

Metorw poOoTH OyJIO OLIHUTH JIarHOCTUYHY €(EKTHBHICTh MapKEPHUX
(dbepMEeHTIB TP JIIarHOCTHUII XOJIeCTa3y Ta BUSABUTH HAWOLIbII €()EKTHUBHI JJIs
J1arHOCTUKH 010X1MI14H1 TOKa3HUKH KPOBI.

Po6orta Bukonana Ha 6a31 K3 «/lHimponeTpoBchbkoi 00JacHOI KITHIYHOI
mikapHi M. [.MeunukoBa». Jlns OmiHKKM (PYHKIIOHATBHOTO CTaHy TEUiHKH
BHUBYAIHM O10XIMIUHI MOKAa3HUKU 3 BUKOPHUCTAHHSIM YHI(IKOBAaHUX: aKTUBHICTH

CHUpOBAaTKOBUX amiHOTpaHcepa3 — ajaHiH-amiHOoTpaHciepazu (AJIT) 1
acnaprat-aminoTpanchepazu (ACT) 3a kxiHetnuHuMm MetonoMm mpu 37*C,
aKTUBHOCTI E€KCKPETOpHUX (EpPMEHTIB — TramMma-TiIyTaMUITpaHCIEeNTHIa31

(I'TTII) Ta aktuBHICT, JyXHOI ¢ocdartazu (JID). JocmimkyBaiach KpoB
NAIlEHTIB XBOPUX HAa XOJICIIMCTUT Ta MPAKTUYHO 3JI0POBHX JIOACH. Y rpymax
OyJo o 8 4oytoBiK BikKOM Bija 45 10 55 pokis.

Bbyno nmoka3zano 3HauHe miABUIEHHS akTUBHOCTI depmeHTiB AJIT —y 5,0
paziB Ta ACT — y 5,5 pa3iB y KpoBI XBOpUX Ha XOJEIHHUCTUT MOPIBHSIHO 3
KoHTposbHOIO Tpymnoro. Ockinmbku ACT Ta AJIT MiICTATBCS B IUTOILIA3MIi
neyiHkoBUX KITUH (ACT Takoxk y MITOXOHIPISIX), TO MIJBUIEHHS aKTHBHOCTI
3a3HaYeHUX (PEPMEHTIB CBIIUYHUTH MPO LUTOJI3 renaTouuTiB. IIpo gecTpykTuBHI
MPOIIECH, SIKI MTPOXOSATHh B MEYIHIIl BHACIIJOK 3aXBOPIOBAHHS CBIIYUTH TaKOXK
miauiieHHs aktuBHOCTI [TTIT — y 6,7 pa3ziB Ta nyxHo1 docdara3u — maitxe y
1,8 pa3u y KpoBi Malli€HTIB MOPIBHAHO 3 HOPMAJIIbHUMHU MOKa3HUKamu. ['ama —
[IIyTaMUITPAHCIIENTH Ia3a - 1€ MIKpOCOMalIbHUM (EPMEHT, SIKUil Oepe y4JacTh B
OOMIHI aMIHOKHUCJIOT 1 y BEJHUKIA KUIBKOCTI € B IMEUIHI[, >KOBUHHMX XOJaX,
HUpKax. A OTXe 3pOCTaHHS aKTUBHOCTI I1bOro (EepMEeHTY BigoOpakae
VIIKO/PKEHHS KJIITHH TCYIHKM. 3HAYHE MIABUINCHHS pPIiBHSI akTHUBHOCTI JID
BKa3ye Ha OLIbII PO3BUHEHUIN BHYTPIITHROTICYIHKOBUHN X0JIECTA3.

[Tpu mopiBHSIHHI AOCTIIKYBAaHUX TTOKA3HHUKIB Y KPOBI MPU 3aXBOPIOBAHHI
HAa  XOJEIUCTUT MOXKHA TMPOCHIIKYBAaTH, M0 HAWOUIBII  1HTEHCHUBHO
migBuiryoTeess  depmentu — AJIT, ACT, ITTII, wmapkepu nHUTOIIZY
NMapeHXEMATO3HUX KIITHH Ne4iHKU. [laHl MOKa3HUKH MOKHA BUKOPHUCTOBYBATH
JUIS. OLIHKUA CTYNEHS YpPaKeHHS TeNaTOIUTIB 1 OUIbII TOYHOI J1arHOCTHUKH,
TAKOX VY SKOCTI MNPOrHOCTUYHUX KPUTEPIIB MPOrpecyBaHHA XBOpoOU Ta
e(DEeKTUBHOCTI TEpareBTUYHUX 3aXOJiB. TakMM YHWHOM, MOKHA BCTAaHOBUTHU
OpUYMHHUNA (aKTOp, Ta MEXaHI3MH, fKI JieKaTh B OCHOBI HPOrpecyBaHHS
naToJiorii. JIikyBaHHS BHYTPIIIHbOMEYIHKOBOIO XOJIECTAa3y MOJIATAE Y BIUIUBI K
Ha €TIoNOoriYyHUK (DAKTOp, TaK 1 HAa OCHOBHI MAaTOTCHETHUYHI MEXaHI3MHU HOro
PO3BHUTKY.

162



“Current Problems of Biochemistry, Cell Biology and Physiology”, 6-7 October 2022, Dnipro, Ukraine
“AKTyanbHi npo6aemum cyyacHoi 6ioximii, KniTMHHOT 6ionorii Ta disionorii ”, 6-7 }koBTHA 2022 p. AiHiNpo, YKpaiHa

HETHBA3WUBHI MAPKEPH ®IEPO3Y Y JITEH I3
HEAJIKOI'OJIBHUM KUPOBUM ®IGPO30M INIEYIHKHA
Haransa 3aBropoans, Inna Knenina, Oxcana Tatapuyk
AV «Iuctutyt racrpoentepoinorii HAMH Vkpainny», Hinpo, Ykpaina
om_tat@ukr.net

NON-INVASIVE FIBROSIS MARKERS IN CHILDREN WITH NON-
ALCOHOLIC FATTY LIVER FIBROSIS
Natalia Zavhorodnia, Inna Klenina, Oksana Tatarchuk
Sl "Institute of Gastroenterology of the National Academy of Sciences of Ukraine",
Dnipro, Ukraine

NAFLD is currently recognized as one of the most common liver diseases,
characterized by diffuse fatty infiltration, inflammation, hepatocytes damage, hepatocellular
ballooning and progressive fibrosis. The presence of advanced fibrosis is considered the most
important histological marker that determines the adverse course of the disease, therefore the
search for non-invasive markers that have high accuracy in the diagnosis of early stages of
liver fibrosis for use in clinical practice is a priority.

Bcemyn. HAXXII Ha choroiHi BU3HaHA OJHUM 3 HAMOUIBII MOITHUPEHUX
3aXBOPIOBaHb  MEYIHKH, 110 XapaKTepU3YeTbCs  AUQPY3HOIO  KUPOBOIO
iH(}1IBTpaIli€r0, 3aNIaJICHHSIM, YITKOHKCHHSIM I'elaTOIUTIB 3 TeMaToLeTIOISPHIM
OasionyBaHHsM 1 mporpecyrounM (¢iopo3oM. HasiBHicTe po3BuHyTOTrO (hiOpo3y
BBAKAETHCA HAWBAXJIMBIIIUM TICTOJIOTIYHMM  MapKepoMm, 10 BHU3HAYAE
HECIIPUATIMBUN NepeOir 3aXBOPIOBAHHS, TOMY IMOUIYK HEIHBa3UBHUX MapKepiB,
SIK1 MAlOTh BUCOKY TOUYHICTh B JIaTHOCTHIIl PaHHIX cTaaiil PpiOpo3y mediHku s
3aCTOCYBaHHS B KJIIHIYHIN MPAKTHILI € IPUOPUTETHUM.

Mamepianu ma memoou. Obcrexeno 44 nireir BikoM Big 9 10 17 pokiB
(12,15 + 2,5). HasBHicTh cTeaTo3y TMEYIHKH BHU3HAYAIH TPAH3UTOPHOIO
enactorpadiero 3a gornomororo FibroScan®502touch (Echosens, ®panris). 3a
naHuMU TpaH3ieHTHOI enactorpadii Ta IMT miTu Oynu po3noaiieHi Ha 3 TPYIU:
1 rpyna — mitu HAXKXII 3 ¢i6po3om mneuinku (n = 12); 2 rpymna — Jitd 3
HAXXII 6e3 ¢i6po3y neuinku (n = 16); 3 rpyma — AITH 3 OXUPIHHAM O€3
HAXXII Ta ¢idbpo3y neuinku (n = 6). KontponsHy rpyny ckianu 10 miten 3
HopMmasbHOIO Baroro 6e3 HAXKXII ta ¢i6po3y.

OuiHIOBaJ M BMICT Y CHPOBATIl KpOBi BUIbHOTO Trigpokcunpominy (I'TIB) 1
3B’si3aHOTO 3 OlnkoMm  riapokcunposiny (I'T16/3) 3a  Ocamuykom Ta
rexkcozamidoriikadiB (I'’AI') 3a PuminrronoMm. IMyHOpepMEHTHUM METOAOM B
CHpOBATIII KPOBI BHM3Hayanu BMICT mnurokepatuHy — 18 (CK-18) (mabopamwu
¢ipmu IDL Biotech AB, Sweden). Jlns mepeBipkr HOPMalbHOCTI BHOIPOK
KUIbKICHUX AaHuX BukopucToByBamn W-kputepiit [llamipo-Yinka. [TopiBHsSHHS
KUTBbKICHUX TIOKa3HUKIB 3IIMCHIOBAIN 3a joroMoror U-kputepito MaHa-YiTHi.
CraTUCTHUHY 3HAUYYyLIICTh OLIHIOBAJIM Ha piBHI He Hmxk4e, HIX 95,0%
(p<0,05). B3aeMO3B’SI3kKM MIK TIOKa3HUKAMHU OIIIHIOBAJIHM 3a JIOIIOMOTOIO
3Havymux koedimieHTiB kopesnsiii Cripmena (r).
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Pezynomamu. Cepenniit piseabr CK-18 y miteir 3 HAXXII 1 ¢i6pozom
301bIIyBaBcsa y 2,2 pasu (P<0,05) mopiBHSHO 3 JITbMH KOHTPOJBHOI TPYIH.
Meniana piBasa CK-18 y xBopux nHa HAXXII 1 ¢16po3 6yna y 2,5 pazu (p<0,05)
1 B 2,4 pasu (p<0,05) Bumor, HOK y Mami€eHTIB 2 1 3 TPyHu BIAMOBIIHO.
BusiBnena mnosutuBHa kopesimis Mmix piBHeM CK-18 1 crymenem (idbposy
neuinku (METAVIR) (r=0,468; p=0,008). Cepenniii mokasuuk ['TI6/3 Oys
nigBuIIeHUM y aited 1 ta 2 rpym: y 1 rpymi —y 6,5 pasu, (p<0,001), y 2 rpymi —
B 1,2 pasu, (p<0,05) mopiBusiHO 3 3 Tpynoto. [Ipu bomy cupopaTkosi piBHi ['TIB
ta 'Al" Manu TeHACHITIIO 10 MiIBUIIEHHS, ajleé He MaJIA JTOCTOBIPHUX BiJXUJICHD
BiJ miTedt 3 rpynu. Y xBopux | rpymnu crnocTepiraiocs miABUIICHHS CEPEAHbOTO
sHadeHns ['116/3 y 91,6 % mamienTis, 3HmwkeHds ['TIB y 25 % mamienTiB. Takox
piBenb ['Al' OyB 3Hmxkenum y 36,3% mamieHTtiB 1 migBumeHuM y 45,5%
MalieHTIB. Y XBopuX 2 rpynu cepenHiil piBenb ['TIB OyB 3HmxeHum y 25%
namieHTiB 1 migBumiennM y 18,7% mamienTiB; cepenuiii piBenp [116/3 Oys
HiABHIICHUM Yy 62,5% mamienTiB; cepenHii piBeHb ['Al' OyB MiABUIIEHUM Y
46,7% mnartieHTiB 1 3HmkeHUN y 33,3% miTer.

Bucnosxu. Takum unHOM, 3Hauyte miaBuiieHds smicty ['T16/3 (p <0,001)
ta CK-18 (p<0,05) y cuponatii kposi aiteir 3 HAXKXII i3 $pidbpo3om nediHkwy,
NMOBIpHO, CBITYUTH MPO aKTHUBAIl0 (iOporeHe3y, OTKe 3a3Ha4YeH1 MOKA3HUKU
MOXXYTh BBaXKAaTHUCS KaHIUJATaMH Yy HEIHBa3WBHI MapKepU HEAIKOTOJbHOTO
b16po3y MeyiHKH.

CYANUHHA CUCTEMA INEYIHKHA IYPIB HA PI3BHUX
CTPOKAX AJIKOT'OJIIBALIIT
Opiit INaitnap, Hap’s MunoctuBa, [nna Knenina, Onekciit ["anincbkuii
NV «Iuctutyt ractpoentepoiorii HAMH VYkpaiuuy, quinpo, Ykpaina
mylostivad@i.ua

THE VASCULAR SYSTEM OF THE LIVER OF RATS AT DIFFERENT
TERMS OF ALCOHOLIZATION
Yuriy Gaidar, Daria Mylostiva, Inna Klenina, Oleksii Halinskyi
SI "Institute of Gastroenterology of the National Academy of Sciences of Ukraine",
Dnipro, Ukraine

Alcoholic liver disease consists of a wide range of liver lesions: from steatosis to
cirrhosis. The risk of developing alcoholic liver disease is determined by both the dose and
duration of alcohol abuse. Despite the large number of studies devoted to alcoholic liver
disease, interest in this pathology does not decrease. One of the little-studied aspects of
alcoholic disease is the nature of pathomorphological changes in the liver during different
periods of alcohol exposure.

AJIKOTOJIbHA XBOpPOOa TMEUIHKU CKIAAETHCA 3 IIUPOKOTO CIIEKTPY YPAKEHb
NEYIHKU: BiJ CTEaTo3y N0 HUpOo3y. PU3UK PO3BUTKY aJKOTOJBHOI XBOPOOHU
NEYIHKA BU3HAYAETHCA SIK 103010, 1 TPUBAIICTIO 3JIOBKUBAHHS AJIKOTOJIEM.
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HesBakatoun Ha BENMKY KUIBKICTh JOCIHIIKEHb, MPUCBSIUYEHUX aAJIKOTOJIbHIN
XBOpOO1 TeYiHKM, IHTEepec A0 Ii€i marojorii He 3HWXKyeThesa. OmHuM 13
MaJOBUBYEHHUX ACIEKTIB aJIKOTOJLHOT XBOPOOHU € XapaKTep MaroMop(ooriyHux
3MiH MIEY1HKH 3a PI3HUX TEPMiHIB BIUIUBY aJIKOTOJIIO.

Excniepument OyB mpoBeicHui Ha 20 madopaTopHHX Iypax JjiHii Vistar
Ha MOJIEJ XPOHIYHOTO aJKOrOJBHOTO YPAKEHHS MEYIHKH METOJIOM MPUMYCOBOI
MEePEPUBUCTOI AJIKOTOJTI3alIli1 TPOTITOM 5 1110, 3 MOBTOPOM Yepe3 2 00U MIITXOM
BHYTPIIIHBOYEPEBHOTO BBeACHHS 16,5 % po3umHy eraHoiy Ha 5 % po3uuHi
TII0KO3H, 13 po3paxyHKy 4 Mi/kr macu Tina. [licns goro ix nepeBogmiu Ha 10 %
PO3YMH €TaHOJY B SKOCTI €IMHOTO JKEpEeTa MUTBA.

Bbynu mpoBeneHi rictonoriydi Ta MOpGOMETPUYHI JOCTIIKEHHS 010NTaTIB
MEYiHKYU HIypiB HA PI3HUX CTPOKAX MPUMYCOBOI ankoromizaiii. MoppomeTpuuHi
BUMIpM Ha [UPPOBHX 3HIMKAX OlONTaTIiB MPOBOJMIM 33 JIONOMOTOKO
koMmir totrepaoi  mporpamu  IMAGE J. po3paxoByBaiim BIZHOCHY TUIOILY
MapeHXIMH TeMaTOIUTIB Ta BIAHOCHY ILJIOILY CUHYCOI/IB. 3 BUKOPUCTAHHSIM ITUX
JaHMX 3HaXOAWau KoedimieHT Vizotto (CrmiBBIAHOIICHHS IUIOII CHHYCOIMIB J0
VIO TMapeHXIMU renatonuTiB). s TepeBipKkd HOPMaIbHOCTI BUOIPOK
BukopucroByBanu W-kpurepiit [llamipo-Yinka. J{is aHamizy B3a€M0O3B 3Ky Mk
napamMeTpaMi BHUKOPHUCTOBYBAJIM KOPENALIMHUI aHal3 3 ypaxyBaHHSIM
KoedimieHTiB kopessiii aianmazony Cripmena (), koedinuenT xopesii p<0,05
CBIJTYMB MPO JOCUTH CUILHUMA KOPEIISIIHHNM 3B'SI30K.

3a BIUIMBY QJKOTOJI B OloNTarax MEYIHKU IIypiB BIAMIYAIMCh YITKO
BUpaXXEHl MaTOJOrIYHI 3MIHM CYJWHHOI CHCTEMH oOprany. Biamivaiocs
PO3UIMPEHHS LIEHTPAIbHUX CYAWH, Ol HUX OyJld BHSIBIEH1 JIMQPOLMUTAPHI
BOTHMILA, TUCTPO(DIUHI 3MIHU OKPEMHUX TEMATOLUTIB. YPaKEHHS MapeHXIMHU Ta
3MIHU MIKJOJBKOBOT CIOJYYHOI TKAaHMHI HApOCTAlOTh BIAMOBIAHO Yacy
BXKMBAHHS LlypaMH ajakoroito. Haitbinbin BUpaxeHa KapTHHA MOBHOKPOBHOCTI,
MOTOBIIIEHHS CTiH CyJIWH Oyia Ha 12 TWXAeHb eKCnepuMeHTy. EHmoTemanibHi
KIITAHA CYJIWH TinepTpodoBaHi, BIA3HAYAETHCS PO3IMYIIYBAHHS ITyXKOT
BOJIOKHUCTOI crioydHoi TkaHuHU. CuHycoimHi kamiasipu Ta mpocropu [icce
PO3IIMpPEHI, B iX MPOCBITAX BiA3HAYAETHCS HAKOITUYCHHSI JICHKOIUTIB.

BinnocHa mioma cuHycoifiB 30uibmryBaitack Ha 33,6 % (abo y 1,5 pasmn), a
B 12 TmkHIB ankoromizauii — Ha 47,9 % (Ha 1,9 pa3iB) NOpiBHSAHO 3 TBapUHAMHU
iHTaKTHOI Tpymu. BimmoBimHO pa3oMm 3 TUM mokasHUK koedimienty Vizotto
30uTbIMBCes Maixe B 1,8 pa3 (p<0,05), a Ha 12 TuxaeHb ekciepuMeHTty — B 2,1
pasu (p<0,05) 3a paxyHOK 3MEHIICHHs BIHOCHOI IOl remaronutiB. CTiHKH
IEHTPAIbHUX BEH YIIUIHHIOIOTHCS 332 PaxyHOK PO3POCTAHHS BOJIOKHUCTHX
CTPYKTYp  TIAEHJOTENIaJbHOTO  Iapy Ta  aJBEHTHUINNHHOI  OOOJIOHKH.
BinOyBaeTscst 301IbIICHHS JlaMeTpPy IEHTPAIbHOI BEHU MPOTH KOHTPOJIO Ha
33,3 % (p<0,05) a6o y 1,5 pasu micas 6 THKHIB amkorosizamii Ta Ha 44,6 %
(p<0,05) a6o 1,8 pa3 - micas 12 THKHIB BXKMBAHHS €TAHOIY.

30inbineHHs KoedimienTy VizOtto moB’si3aHO 31 3HMKCHHSM 3arajibHOT
IUTOLII TeNaTOUTIB Ta PO3MIMPEHHAM IUIOLII CHHYCOIJHOTO pycia, 1o, B
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CYKYITHOCTI, JllaMeTpy LIEHTPaJbHOI BEHU, MOKE CBIIYUTH MPO AMcOaTaHC
CUCTEMH BIITOKY Ta MIPUTOKY KPOBI JI0 MEUIHKH.

3. BETEPUHAPHA BIOXIMISA TA ®I310JIOTTA
VETERINARY BIOCHEMISTRY AND PHYSIOLOGY

E®EKTUBHICTH 3ACTOCYBAHHS TEMOTPAC®Y3II
3A AHEMII Y KINIOK: KJAITHIYHU BUIIAIOK
Bagum Knumuyk
HarmionaneHuit yHiBepcUTET 610peCcypcCiB 1 MPUPOIOKOPUCTYBAHHS YKpaiHH,
Kuis, Ykpaina
vadvetdoctor@gmail.com

EFFICACY OF CATS HEMOTRANFUSION IN ANEMIA: A CLINICAL CASE
Vadym Klymchuk
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

Blood transfusion usage in cats gives a positive dynamic of both the general clinical
condition of the animal and the increase of the main hematological parameters to normal or
close to it. But the issue of anemia, which did not arise as a result of blood loss, requires a
more detailed study in each case.

[lutaHHg AOHaLI y KOTIB Ta 3aCTOCYBaHHA IM SK LIUIBHOI KPOBI Tak 1 ii
KOMITOHEHTIB 3aJIMIIAE€THCS JIOCUTh AKTyaJbHUM y BETEPUHAPHINA NpPaKTHUIIL.
I'emotpancdy3iss y KOTIB J03BOJISIE €(PEKTUBHO OOpPOTHCS 3 pI3HUMHU 32
€TIONIOTIEI0 aHeMisiMH a00 K MNpHUHANMHI CTaOLII3yBaTh MallleHTa IS
MOJIANBIITUX JTOCTI/PKEHb Ta MOIIYKY IIJISAX1B BUPIMICHHS KOHKPETHOI MaTOJIOTii
OKPEMO B35TOI TBAPUHU.

O0’ekTOM JTOCHIDKEHb CHYyXKWja Kimka 13 aHewmieto. [IpoBoamiu
BU3HAYCHHS TPYNH KpPOBI Yy TBapUHU-PELUIIEHTA; MPOBOJUIU CEPOJIOTIUHI
peakiii (excmpec-tect MetogoM IXA Ha BUABICHHS aHTUTII BIpyCy
iMmyHOIeIIIUTY Ta aHTUTEHY Bipycy Jieiiko3y kotiB Quicking Biotech, Kurait),
mopdomoriunuit ananiz kposi (HBVET-1, Kurait); 6ioxiMiuHMii aHai3 KpPOBi
(amamizatop StatFax 1904, Awarness Technology, CIIA); yibTpa3ByKOBY
niarHoctuky opranis yepeBHoi nopoxuunu (Philips HDI 4000, HimeuunHa).

Kimka «Tocsa», metuc, 3poku, camka, crepuiizoBana. 23.01.2022 poky
3BEpHYyJacsi y BETEpUHAPHY KIIHIKY 31 CKapraMu Ha BIJCYTHICTb ameTUTy Ta
anaTu4HicTh. TBapuHa BakuuHoBaHa. Ckapr Ha OmtoBaHHs, posnagu LIIKT —
HeMae. Parion — koMepIiiHi cyXi KopMHu IpeMiyM kiacy. TemmepaTypa Tiia —
37,5C. TloepxHeBi niMdaTu4Hi By31M — HE 30UIblneHi. Buammi cimzoBi
oOosionku — 6mial. Ilpu ayckynbrauii rpyAHOT KIITKH — JUXaHHS BE3UKYJISIPHE,
CTOpOHHIX IyMiB He BUsBIeHO, YCC — 110 yn./xB, mynbc pUTMIYHHUM, TUXaHHS
— 22 gux.pyxu/xB. Cnocrepiranach jerka CTyMiHb 3HEBOJHCHHs. Peakiis Ha

166


mailto:vadvetdoctor@gmail.com

“Current Problems of Biochemistry, Cell Biology and Physiology”, 6-7 October 2022, Dnipro, Ukraine
“AKTyanbHi npo6aemum cyyacHoi 6ioximii, KniTMHHOT 6ionorii Ta disionorii ”, 6-7 }koBTHA 2022 p. AiHiNpo, YKpaiHa

30BHIIIHI TOAPA3HUKMA 3HIDKEHA. BUIUMUX 30BHINIHIX VIIKOKEHb — HE
BUSBIICHO.

VY KIIKK 3HAYHO 3HUKEHA KUIBKICTh EPUTPOLUTIB — y S pa3, BMICT
reMorjo0iHy 3HU3MUBCS y 3,7 pa3u, MOKa3HUK TeMaTOKPUTY 3HIKEHUU y 2,5
pasmu.

Cnig 3ayBaXWTH, IO 32 TAaKWX IMOKA3HHUKIB KUIBKOCTI EPUTPOIIMUTIB,
BMICTy Te€MOIJIOOIHY Ta TIOKa3HHWKa TEeMAaTOKpUTYy B OpraHi3mi TBapUHH
MOPYIIYIOTHCSI OKCUTEHAITIST KPOB1, BIIOYBAETHCSA HAKOMWYCHHS HEAOOKHCHEHHMX
MPOIYKTIB po3maay 1, SK HACTIJOK, 3arajbHa IHTOKCHKAINS OpraHi3my, sKa
MPU3BOUTS JIO MOTIPIICHHS KIIHIYHOTO CTaHy TBApUHHU.

3a pesynapTaTaMu yJIbTPA3BYKOBOTO JIOCTIIPKCHHS OpTaHiB YepeBHOI
MMOPOXKHUHU CYTTEBHX MATOJIOTTYHUX 3MiH HE BUSBIICHO.

byno nmpoBegeHo — BHYTPIIIHBOBEHHY  1H(QY31HHY  Tepamilo  Ta
PEKOMEHI0BAHO TeMOTpaHCHY3iio.

24.01.2022 npoeneno remotpancdysiro kimi Ha 6a31 HHJI «bank kpoBi
tBapuH» Ta 25.01 BHYTpIIIHHOBEHHY I1H(Y31HHY Tepariio. 3arajibHUN CTaH
TBapUHU PI3KO MOKpanuBcsa. KiliHIUHUN MPOSIBIB aHEMIYHOCTI HE BUSIBJICHO.
ATEeTUT Ta aKTUBHICTh TBAPUHM 32 2 JTH1 IPUMIILIA O HOPMHU.

26.01.2022 p. IloBTOpHE 3BEpHEHHS BJIACHHWKIB TBAapUHH B KIIHIKY
BETEPUHAPHOI MEIWIIMHU 3 TPUBOAY HE3HAYHOTO TMOTIPIICHHS 3arajbHOro
CaMOMNOYYTTS KIIIKH.

3a pe3yabpTaTaMu KIIHIYHOTO OTJISiAy — CTaH JOOpUi. ATIETUT BITHOBUBCS.
AKTHUBHICTh TBapUHH MiABUIIMIACE. [[poBeIeHO MOBTOPHI JOCIIIKEHHS KPOB1
TBapHHU.

04.02.2022 3aranpHuil CTaH KINIKKM XOPOIIMA. AMETHT Ta aKTUBHICTH
30epexeni. byso BiiOpaHo 3pa30oK KPOBi KIMIKH JIsi BAUBYCHHS MOP(OJIOTIUHUX
noka3HuKiB KpoBi Ta 1yist [IJIP nocnimkenns Ha Bipyc iMyHOAEPIIUTY KIIIOK Ta
Ha Jieliko3 (BeTepuHapHa jgabopatopis biocodt), pe3ynpTaT — HEraTUBHUM.

Cnig BIAMITUTH, MO Yy KIMIKA MOPIBHAHO 13 MEpPIIMM 3BEPHEHHSIM
(23.01.2022) «idbKiCTh e€pUTPOIUTIB 30iumbIIMIack y 2,3 pasu, BMICT
remMorjo0iny B 2,1 pa3u, MOKa3HUK TeMAaTOKPUTY BUpic Ha 66,7%.

3 ommAmy Ha TapHE CaMOTOYYTTS TBAPWHU PEKOMEHIIOBAHO KOHTPOIIb
3arajpbHOTO CTaHy B IMHAMIILI Ta MOBTOPHUI oruisiy yepe3 14—21 neHs.

Hamu BCTaHOBJEHO, IO Yy KIINIKA TMOPIBHAHO 13 MEPIIMM 3BEPHEHHSAM
(23.01.2022) «idbKICTH EpUTPOIUTIB 30UMbIIMIACE y 2,5 pasu, BMicT
remMorjo0iHy B 2,2 pa3u, MOKa3HUK TeMaTOKpUTy BUpic Ha 2,3 pa3u 10 27%, 110
HIbKue Big HopMH Ha 3%. ToOTO Big3HAyYaeThcs OWHAMIKA 10 301MBIICHHS
KUIBKOCT1 €pUTPOIIUTIB, BMICTY T€MOTJIOO1HY 1 TOKa3HUKA TEMATOKPHTY.

Crin 3a3HaUMTH, IO Y KIIMIKU 32 XPOHIYHOT aHeMii 3arajibHUN CTaH
3QJIMIIACTRCSA 3aM0BLIbHMI. Take SABHUINE MOKHA NOICHUTH aJanTallliiHO-
KOMITCHCATOPHUMHU TPOIECaMU, SIKI BAHUKAIOTh Y TBAPUHU 32 XPOHIYHOI aHEeMi].

BracHukyM KilIky A7 TOBTOPHOTO OTJIALY Ta JOCIHIIKEHb HE 3BEPTAIUCS

y 3B’SI3KY 3 BUI3/I0M 32 KOPJIOH.
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OT1xe, BUKOpHUCTaHHS TpaHC(]y3ii HITFHOI KPOBI TBAPUHI-PELUIIEHTY A€
MO>KJTUBICTD MiABUIIUTH KUTbKICTh €PUTPOIUTIB, BMICT F€MOTJIO0iIHY, MTOKa3HUK
TeMaTOKPUTY, IO MO3UTHUBHO BIUITMBAE HA OKCUTEHAI[iF0 KPOBi, OKHCHO-BIJHOBHI
IIPOIICCH B OpraHi3Mi TBAPUHHU-PEIMITIEHTA Ta i 3araJIbHUHN KJIIHIYHUMN CTaH.

BcranoBneHno, 1mo y TBapuHM 3a XPOHIYHOI aHeMii KIIHIYHUNA CTaH
3aUIIAETHCS 3aM0BUIbHUNA. Take sBUIIE MOXKHA TOSICHUTH aJamnTalliiHoO-
KOMIICHCATOPHUMH TIPOIECaMHU, SIKi BAHUKAIOTh Y TBAPHHHU 332 XPOHIYHOT aHEMil.

PROTEIN COMPOSITION OF THE MEMBRANE AND
CYTOSKELETON OF DOG ERYTHROCYTES UNDER THE
INFLUENCE OF LOW-TEMPERATURE FACTORS
Olga Denysova, Larisa Vodopyanova, Nataliia Hladka, Vita
Prikhodchenko, Olga Bobritska, Tetyana Yakymenko
Kharkiv State University of Biotechnology, Kharkiv, Ukraine
denysova78@gmail.com

Cryopreservation makes it possible to preserve biological material in a
viable state for several decades. Cell survival in conditions of deep cold at liquid
nitrogen temperature (-196°C) is provided by cryoprotectants. Changes in
environmental parameters caused by the introduction of a cryoprotectant into a
cell suspension or freezing and thawing processes can lead to conformational
changes in proteins and modification of protein-protein and protein-lipid
interactions. Plasma membranes are very sensitive to damaging factors
accompanying freezing-thawing processes, in particular, to the conditions of
dehydration and rehydration of cells in media of various compositions and
temperature changes. Mammalian erythrocytes, lacking a nucleus and
intracellular organelles, can serve as a convenient object for studying changes in
the structure of the plasma membrane and the membrane cytoskeleton associated
with it.

The aim was to investigate modifications of the membrane-cytoskeletal
complex of erythrocytes caused by changes in various parameters associated
with cryopreservation conditions.

In this work we investigated changes in the protein composition of dog
erythrocyte shadows during incubation with endocellular (DMSO) and
exocellular (PEG-1500) cryoprotectants, as well as after a freeze-thaw cycle of
cells under the protection of these compounds. To assess the effects of
cryoprotectants and low temperatures on proteins of the membrane-cytoskeleton
complex, erythrocytes were further incubated with diamide, a bifunctional
reagent that oxidizes SH-groups. Protein composition was analysed by SDS-
PAAG electrophoresis.

Incubation of cells with diamide results in the formation of high
molecular weight aggregates at the gel start and changes in the relative content
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of individual protein fractions in the sample: a decrease in the relative content of
spectrin, ankyrin, band 3 protein and the complete disappearance of band 6 and
band 8 protein fractions from the protein spectrum. The process of freeze-
thawing of erythrocytes in isotonic saline medium containing no cryoprotectants
Is characterized by complete cell death and disruption of the structural state of
the membrane-cytoskeleton complex components, as evidenced by changes in
the protein spectrum of shadows in PAAG. Thus, under the action of diamide in
cells destroyed by freeze-thawing under unfavorable conditions, the
involvement of proteins in aggregation is significantly higher than the level of
formation of protein complexes in native erythrocytes.
The freeze-thaw cycle of erythrocytes under the protection of the
investigated cryoprotectants causes changes in the protein shadow spectra. The
diamide-induced protein aggregation in dog erythrocytes cryopreserved in the
presence of PEG-1500 almost reaches the level of formation of high-molecular-
weight complexes in cells exposed to low temperatures under extreme
conditions without the use of protective agents. An increase in the content of
high molecular weight aggregates induced by the oxidizing effect of diamide
also occurs in erythrocytes cryopreserved under DMSO protection, but their
level is only slightly higher than that of the control and comparable with the
values observed in erythrocytes incubated in PEG-1500 solution before freezing.
Thus, cryoprotective compounds and low temperature cause structural
changes in the protein network of the membrane-cytoskeleton complex. The
maximum level of protein aggregation was observed during freeze-thawing of
cells under unfavourable conditions in the absence of cryoprotectants in the
medium. DMSO minimally affects the structure of proteins and can sufficiently
protect cells during freeze-thawing. PEG-1500 increases the availability of SH-
groups for diamide, which may be due to the dehydration of cells in the
hypertonic polymer solution and changes in the structure of macromolecules
when the ionic strength of the intracellular solution is increased. The exocellular
cryoprotectant also does not seem to be able to effectively protect erythrocytes
from the action of extreme physico-chemical factors.
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BIIJIUB MAPIT'APUH-BMICHOI I’KI HA JEAKI BIOXIMIYHI
TMMOKA3HHMKH ¥ MTEYIHIII TA IIJIA3MI KPOBI MUIIIEH
Bikrtopis I'vp3a, Mupociaasa Baramyk, Mapis baiunsk
[Tpuxapnarcekuii HarlOHANBHUHN yHIBepcuTeT iMeHi Bacuns Credanuka,
By llleBuenka 57, IBano-®pankiBcrk, /6018, Ykpaina
E-mail: viktoriahurza@gmail.com

THE EFFECT OF MARGARINE-CONTAINING FOOD ON SOME
BIOCHEMICAL PARAMETRS IN THE LIVER AND BLOOD PLASMA OF MICE
Viktoriia Hurza, Myroslava Vatashchuk, Mariia Bayliak
Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine

Margarine is a fatty high-calorie product based on vegetable fats and widely used in
food industry. We studied the effects of margarine-containing food on pro-/antioxidant
status and lipid content in the liver and blood plasma of young mice. Margarine-
supplemented food has partially opposite effects on biochemical parameters of male and
female mice, showing more negative effects on females.

Obrpynmysanua ma mema. XUpu € OJHUMHU 13 BaXKJIMBUX MOKUBHUX
pPEYOBHH, SIKI HEOOXiIHI Opra”i3My [Uisl MIATPUMAHHA KHOTO HOPMAJIBHOTO
¢yskiionyBanHs. [IpoTe KUIBKICTh 1 THUIM CHOXHUTOTO XHUPY MOXYTh MaTu
pi3HUN BIUIMB Ha 3710pOB’sl moguHHU. Jlo Kareropii >KMPOBMICHHX HPOAYKTIB
HaJEXUTh MaprapuH, OCHOBY SIKOTO CKJIAQJalOTh KUPU  POCIUHHOIO
MOXO/KEHHS, SIK1 M1IJa0ThCS T1IPOreHi3allli 3 yTBOPEHHSIM TPaHC-HEHACUYEHHUX
KUPHUX KUCIOT. Takok MaprapuH € BHCOKOKaJOPIHHUM MPOAYKTOM, SIKUH Y
HQJUTMIIKY MOXE MPHU3BOAUTH [0 METaOONIYHUX TOPYIIEHb 1 OXKUPIHHS.
Binomo, 110 OXUpPIHHS XapaKTepU3YEThCSI PO3BUTKOM 3alalibHUX MPOIIECIB Ta
OKCHJIATUBHOTO CTpECy 4Yepe3 HaJaMIpHE YTBOPEHHS aKTHUBHUX (POPM KHUCHIO
(ADK), sxi momKkoKyrOTh O0lomornekynu. Jns merokcukariii ADK B kimitusi
AKTUBYETHCA PAJ 3aXUCHUX (EPMEHTIB, OJHHUMH 3 SKHUX € TIIIOTaTIOH—S-
Tpacdepasa Ta TIOTaTIOHNIEPOKCHAa3a. BoHN € ogHUMH 3 MapKepiB nepediry
PEIOKC-TIPOIECIB Y O10JOTTYHMX CUCTeMaxX. ['emaTouuTy Ta mia3Ma KpoBi, sika €
1HIUKATOpPOM O10XIMIYHUX 3MIH B OpPraHi3Mi CCaBIliB, MOXYTh CIIyI'yBaTH Ta
BUKOPUCTOBYIOTHCS SIK MapKepH mepediry 3MiH TOMEOCTa3y BChbOIO OpraHi3My.
Metowo poOGoTu Oyyio JOCHIAUTH TMPO-/aHTUOKCUAAHTHUM CTaH Ta BMICT
TPUALIMIITTINEPHUIIB, Ta 3arajJbHOTO XOJIECTEPUHY B IEUIHIIl Ta B IUIa3Ml KPOBI1
MUIIEH, 110 CIOKUBAIIM MapPTapuH-BMICHY i%KY.

Memoou. JlocnijpkeHHs mnpoBoawinch Ha wmuinax JiHii C57BI/6j.
OpHomicsyHMX TBapuH Oyno monuieHo Ha 1Bl rpymu. llepma rtpyna
(KOHTpOJIbHA) CTHOXKMBaJia 0a30BUl KOPM 3 BMICTOM XHUpiB 6.3%, a mpyrii
(mocaimniit) — gomaBanu 10 6azoBoro kopmy maprapu 70%-o1 xupHOCTI. Y
JAOCTIAHIM Tpyni MHIII Majdd MOXJIUBICTh BuOOpy (icTu 0a3oBy XKy uu
Mmapraput). Bci mumi mManu HeoOMeXeHUH AocTyn 10 Boau Ta ixki. KoxkHa
rpyra MicTuia 1mo 6 camok Ta 6 camiliB, siki epeOyBaJiM B OKPEMUX KIIITKaX
(B omuiit kmiTui o 3 muii). TBapunu nepedyBaiyu Ha KOHTPOJIbHIN Ta
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EKCIIEPUMEHTAJIbHIN [l€TaX MPOTATOM YOTHPHOX MicswiB. [licnsa 3aBepiieHHs
EKCIIEPUMEHTY MHMILIEH TMpenapyBaiy, 3a0upaid KpOB Ta TMEYIHKY IS
[MOJAIBIITUX aHaIII31B. bioximiuHi [MOKA3HUKU BU3HAYAIU
CHEKTPOPOTOMETPUUYHUMH METOJIAMHU.

Pezynomamu. Pe3ynbratu TOCHIIKEHHS MOKa3aJIM, 1110 Y MEYIHIl CaMOK
MUIIEH, SK1 CIOXKUBaJd MaprapuH, OyB IMiJABUIIECHUN pPIBEHb MEPOKCH/IIB
miniaiB Ha 40%, MOPIBHAHO 3 KOHTPOJILHOIO Ipymnoto. BogHouac, y qociiiHux
CaMIIiB IIe¥ Moka3HUK OyB HIKUUHM Ha 55%, HIK Yy KOHTpOJIbHUX Mutieil. [Ipu
BXKMBAaHHI MaprapuHy B TIE€UIHI[l CAaMOK AaKTUBHICTh  TJIIOTATIOH-S-
TpaHncdepasu Ta TIIOTaTiOHMEepokcuaasu Oyma Bumor Ha 23% Ta 48%,
BIJIMOBIAHO, HDK Yy KOHTPOJBHOI Tpynu. Y caMmIliB Takux 3MiH HE
crocTepiraiocs. BMicT TpuanuiariinepuaiB B MEUiHIII MUIIEH HE 3MIHUBCS
IpyU BXHUBAaHHI MaprapuHy, B TOM 4Yac SK Yy IUIa3Ml KpOB1 CaMiliB
CIIOCTEPIrajJoch 3MEHIICHHA IHhOro TMoKa3Huka Ha 35%, mopiBHSHO 3
KOHTPOJBHOIO Tpymoro. [licisa BKUBaHHS B 1Ky MaprapuHy siKk B CaMOK, TaK 1
B CaMI[iB HE CIOCTEpIrajiocs 3MIH BMICTY 3arajibHOr0 XOJECTEPUHY HI Yy
MEeYiHIl, HI B TIa3Mi KpoBi. Takoxx He OyJi0 3HaYHUX 3MIH PIBHS TJIOKO3U Y
MEYiHIl Ta IJ1a3Mi KPOBl. AKTHBHICTh IMApAOKCOHA3M IIa3MH, sKa 3arnoirae
PO3BUTKY aTEPOCKJICPOTHUYHUX 3MiH, Oysia HIKYOI Y CaMOK MpU BXKHMBaHHI
Maprapuny Ha 25%. AKTHUBHICTh MI€JONEPOKCUIA3U TUIa3MU KPOBI MHUIIIEH
IpY JI0IaBaHH1 B PaIliOH MaprapuHy 3HaYHO HE 3MIHUJIACK.

Bucnosxku. CnoxuBaHHS MaprapyuH-BMICHOT 1K1 BHUKIHMKA€E OKHCHI
MOIIKO/IXKEHHS JIMIIB Ta aKTUBAIII0 aHTUOKCUJAHTHOTO 3aXUCTY Yy MEYiHII
caMOK Muiued. Hukya akTUBHICTh MapaoKCaHa3M y Ijia3Mi KpPOBi1 CaMoOK, SIKi
CTIOKMBAJIM MaprapvH, BKa3ye BHUIIUNA PU3HK PO3BUTKY aTEPOCKICPOTUIHHUX
3MIH 1 MOIIKO/JKE€Hb KOPOHAPHUX CYIWH, HDK Yy KOHTPOJIbHUX TBapHUH.
BogHouac, y caMUIB CHOCTEpITAa€TbCS 3HMIKEHHS  PIBHA ~ OKUCHHUX
MOIIKOJ/DKEHb JIMIIB 3a CIIOKWBAHHS MaprapuHy 0e3 3MIH aKTHUBHOCTI
anTuoKcuaaTHUX (pepmenTiB. OKpiM TOTO, MaprapuH-BMICHA 1Ka 3yMOBIIIOE
3HIDKEHHSI BMICTY TPHAIMIITITIIEPHUIIB Y TJIa3M1 KPOBI CaMIliB, ajie HE CaMOK.
Takum 4yuHOM, XKa, JOTMIOBHEHA MaprapuHOM, MAa€ YaCTKOBO MPOTHIICKHUN
BIUTUB Ha O10XIMIYHI IMOKA3HUKHU CaAMIIIB Ta CaMOK MHUIIEH, JTEMOHCTYPIOUH
O1JIBIII HEraTUBHI HAJICAIKU JIJISI CAMOK, aJie HE CaMIIiB.
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MPOPITAKTUYHHAM BIIUB I'YMIHOBOI BIOJIOTTYHOI
JTOBABKH HA MITOXOH/IPIi MNEYIHKHA MOHI' OJIbCbKUX
HIIIAHOK
Oubra JIlbommmuna L, Faannaa Ymakosa !, Jlimist CtendeHko 2
I ninpoBchkuii HationansHuil yHiBepeuteT iMeni Onecs I'onvapa, J{uinpo,
Ykpaina
JIHIMPOBCHKUIM JIepKaBHHUM arpapHO-€KOHOMIYHUM YHIBEpCHUTET, [[Hinpo,
Ykpaina
olga-d2009@ukr.net

THE PREVENTIVE IMPACT OF HUMIC BIOLOGICAL ADD ON
MITOCHONDRIA LIVER MONGOLIAN GERBILS
Olga Dyomshyna !, Galyna Ushakova !, Lilia Stepchenko 2
1 Oles Honchar Dnipro National University, Dnipro, Ukraine;
2 Dnipro State Agrarian-Economic University, Dnipro, Ukraine

Humilid is a nutritious, biologically active additive that contains humic substances.
Most organic materials in mineral soils are humic substances that are highly heterogeneous
groups of acidic macromolecules. Humic acids and their salts in organic substances were
represented as 50-58% in the applicated Humilid. Long-term studies of the properties have
proven its powerful biological effect on animal organisms.

[IpoOnema crapinHs 3aBXKAM I[IKaBWIa JtOAeH. IcHye aexiapbka Teopii
crapigas. OJHI€I0 3 TaKUX € MITOXOHJplajdbHA TEOpis, sfKa BTUIOE B cOO1
OuIbIlIe TIIXO/IB, Yy TOMY YHCIl TEOpII0 BUIBHUX paauKaiiB. MiToxoHApii €
OCHOBHHMIMH CITO’)KMBa4YaMH KHCHIO B KJTITHHI. TUM HE MEHII, yTBOPESHHS 3HAYHOL
KUIBKOCTI aKTUBHUX (QOpM, Yy TOMY YHMCIlI BUIBHMX PpPAaJUKaNIB KHUCHIO,
CYNpPOBOXKYE TMO€AHAHI TMPOLUECH OKUCHO-BIAHOBHMX PEaKUId AUXaTbHOTO
JIaHIIora Ta YTBOpeHHs eHeprii y Bursiai AT®. V npouecax 30aiaHcyBaHHS
KOHLIEHTpalli BUIbHUX PaJIUKaIIB y KIITUHAX MPUHAMAE y4acThb aHTUOKCHUIAHTHA
cuctema (AOC), cTaH sKoi BU3Havae e(heKTUBHICTh IUX mpolieciB. lucbananc y
aKTUBHOCTI Ta KOHIEHTpalii KoMroHeHTIB AOC BUKIHMKA€E TMOPYIICHHS
IporieciB eHepro3abde3neueHHs KIITHH, 1X MepeaJacHe cTapiHHs 1 3aruoens. s
HOTIEPEIPKEHHSI OKUCHOTO CTPECY, 110 PO3BUBAETHCS 3 BIKOM, BUKOPHUCTOBYIOTh
pi3HI  Tpemapatd 3  AKTUBHUMU  AHTHOKCHJIAHTHHUMH  PEUYOBHHAMH.
AHTHOKCUJIaHTHI BJIACTHBOCTI O10JIOTIYHO aKTHBHUX JOOABOK T'yMiHOBOIi
npupoau, Takux Ak ['yminia, noope BuBueni (Stepchenko, 2010; Paronik et al.,
2015; Dyomshina et al., 2017; Stepchenko et al., 2021). OcHOBHUM 3aBIaHHSIM
HAIIOTO JOCHIKEHHS OyJI0 BCTAHOBUTH 3MIHM aHTHOKCHIAHTHOI'O 3aXUCTY Ta
O10XIMIYHUX TOKAa3HUKIB (YHKIIOHATBHOI AaKTUBHOCTI MITOXOHJIPIA TMEUIHKU
ninaHok. TakuM ynHOM, MeTa poOoTH OyJia CIpSIMOBAaHA HA BUSIBIICHHS OKHCHO-
AHTUOKCUIAHTHOTO OallaHCy y MITOXOHJPISIX MEYIHKU MIIAHOK Ta MEepPEBIPKU
MoTNepeXKEHHS CTapiHHA 3a BIUIUBY [ 'yMUTI Y.

Excnepument npoBomwim Ha TBapuHax Mongolian Gerbilia Baroro 63-83 r,
SAKUX yTPUMYBaju 3a CTAaHJAPTHUX YMOB BIBapii0 BIJMOBITHO JO CaHITapHO-
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Tiri€eHIYHUX HOpM. MaHinynsamii 3 TBapuHAMHU MPOBOJMIKCSA BIAMOBIIHO O
€BpONENHCHKUX TPaBUJ Ta YKPaiHCHKOTO 3aKOHOJABCTBA TITOBO/DKCHHS Ta
3aXMCTy TBapHH, 10 BUKOPUCTOBYIOTHCS y HAayKOBHMX WIIsAX. TBapuHHU Oynu
noJAiIeH1 Ha 7Bl rpynu: 1 — 6-MiCsIYH1 1HTaKTHI TBApUHHM, 2 — 6-MiCAYHI TBApPUHH,
SKUM JoaaBaigu ['ymutia (5 MI/Kr Baru) A0 MUATHOI Boju npotsaroM 14 guiB. Ilo
3aBEPILECHHIO €KCIIEPUMEHTY, TBAPUH 3BAXKYBAIM Ta JCKAIITYBaJIM MiJ CI1aOKUM
HapKo30oM (TiomeHTan 60 MKr/Kkr). MaTtepian J0CIiHKeHHs: MITOXOHAPIi NEYIHKH
TBApUH  JIOCHITHUX  TPyH, SAKI  BUIULLIM  IUIIXOM  JudepeHIiiiHoro
nentpudyryBanns 3a Meromom (Wieckowski et al., 2009). BusnaucHHS
aKTUBHOCTI ()EPMEHTIB Ta KOHIEHTpALlli JTOCHI)KECHIUX PEYOBHUH MPOBOIUIM 32
3arajpbHO BiJoMHMH MeTomaMu gociimkenns (Andreeva et al., 1988; Koroljuk et
al., 1988; Kostjuk et al., 1990; Choi & Swanson, 1995; Burtis et al., 1999).
[Tokazano BrumMB ['yMulily Ha OCHOBHI TMOKA3HMKW OKHCHEHHS TEYIHKUA Ta
BHCOKOMOJIEKYJISPHI KOMITOHEHTH AHTUOKCUJAHTHO1 CUCTEMU
CYNEepPOKCUJITUCMYTa3l Ta Karaja3u. BCTaHOBJIEHO aKTUBAIIO 3aXMCHHUX
MEXaHI3MIB y TEUiHIll JOPOCIUX TBApUH B YMOBax 3acTocyBaHHs ['ymininy 3a
paxyHOK cTuMysamii katagasn Ha 86 %. bigsme Toro, migBUIICHHS
KoHIleHTpalii 1uToxpomy C y MITOXOHIpianbHIN ¢pakiiii, OoTpuMaHiid 3
neyinku, maixe Ha 30% Oyno Big3HaueHo Takox 3a aii ['ymiminay. Lei ¢daxt
MOXE CBIIUYUTH TMPO CTUMYJSIINIO JUXaJbHOTO JIAHIIOTa 3 OJHOYACHUM
MMOCWJICHHSIM €HEPro3a0e3TNeueHHs] KIITHHN JaHUX CKCIIEPUMEHTAIbHUX YMOB.
[Topymennss metaboni3My Ol1Ka Ta aMIHOKHCIIOT € MPOBIJHUM 3a cTapiHHA. B
po0OOTI JOCHIKEHO aKTUBHICTH sk acnaptaT (AcAT), tak 1 amaniH (AnAT)
amiHOTpaHcepasn B TMEYIHII 6-MICAYHMX TBApUH MpH MNPOPITAKTHIHOMY
3aCTOCYBaHHI JOCTITHOT Xap4oBoi A00aBKU. Bil3HaueHO MO3UTHBHUN BILIUB
TOCTiTHOT 103U ['yMiJTily B MUTHIN BOJ1 U1 6-MiCSIUHMX TBapHH. Tak, y mediHIi
TBapuH, akTUBHICTh ATAT minBumryBanacs Ha 37% 1ipu cTallabHIA aKTUBHOCTI
AcAT. MoxuBo, 3a /i1 TYMIHOBHX PEYOBHH Y TMEUIHIIl BIIOYBA€ThCS aKTUBAIIIS
TJIFOKO30-JIaHIHOBOTO UKy Ta peakiiil TpaHcaminyBaHHsA. OJHOYAacHO, Y
MITOXOH/IPISIX BCTAHOBJICHO MiABUIICHHS akTUBHOCTI AcAT na 22% 3a nii
I'ymimigy. i hakTi MOXYTh CBIIUUTH MPO PETYIATOPHY aKTUBHICTh TYMIHOBUX
pPCUOBHH IIOJO IOBEIIHKK KJIITHH, omucaHy paxime (Stepchenko, 2010;
Dyomshina et al., 2017; Stepchenko et al., 2021), i Big3HAYMTH MLITICHICTH
MITOXOHpianbHOi MeMOpanu 3a nii 'ymimigy. IIpo BiACYTHICTH TOKCHUYHOCTI
TYMIHOBUX PEYOBUH JJISI MITOXOHJIPIA CBIAYUTH CTAaOUIBHICTH KOHIICHTpAIli
nutoxpomy C y nediHii.

Takum YWMHOM, JOBEIEHO NPOPUIAKTUYHY MIATPUMKY aAHTUOKCHUIAHTHOI
CHUCTEMH, CTUMYJIALIIO (YHKIIIOHATHHOI aKTUBHOCTI MITOXOHAPIM TMEUIHKKA Ha
¢oni 3acrocyBanHs ['yMiniay Ha TOpOCIOMY €Tami JKUTTEAISIBHOCT] TBAPHUH.
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JOCJIJIKEHHS JIITf MOHOI'JIHIEPUIIB B AKOCTI
AJIBTEPHATUBU AHTUBIOTUKAM B I'OJAYBAHHI KYPUYAT-
BPOIJIEPIB
Jlinis Tamuyk, Imutpo Macrok, Anapiii Kokapes, Bikrop Heassenbkuii
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Ykpaina
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THE STUDY OF THE MONOGLYCERIDE EFFECT AS AN ALTERNATIVE
TO ANTIBIOTICS IN FEEDING BROILER CHICKENS
Liliya Tamchuk, Dmitry Masiuk, Andrey Kokariev, Victor Nedzvetsky
Dnipro State Agrarian and Economic University, Dnipro, Ukraine

The total spreading of antibiotic resistance in the modern world is the result of the
uncontrolled and excessively intensive antibiotics application for both the treatment of human
infectious diseases and their use as the growth stimulants in animal farming. Recently, the
strategies based on the alternative to both antimicrobials and growth promoters have been
proposed, including probiotics organic acids. Short-chain fatty acids and monoglycerides
based on them are considered as a promising alternative to antimicrobial agents for poultry
farming. The experiment was carried out with using two groups of broilers. The broiler
chickens were exposed to monoglyceride mixture in a dose of 0.5 | of the mixture per ton of
water. The intestine samples were studied to estimate the both microbiome and productive
indexes. Observed results shown that the preservation of the state of microbiota and moderate
stimulation of interferon-o production can be important components of the multidirectional
protective effect of monoglycerides and fatty acids.

Obrpynmyeanns ma mema. 1loBCIOJIHE TIOMIMPEHHS AHTHOIO0THKO-
PE3UCTEHTHOCTI Y CY4aCHOMY CBiTi, O€3MepeUHO, € HACIIIKOM O€3KOHTPOILHOTO
1 rOOQJIBHOTO BUKOPUCTAHHS aHTUO10THUKIB. AHTUOIOTUKY BUKOPUCTOBYIOTHCS B
NepILy Yepry AJisd JIIKyBaHHS 1H(QEKUIMHUX XBOpPOO JIOJMHU Ta TBapuH. B ToM
’Ke Yac, aHTUOIOTUKH 3aCTOCOBYIOTHCS JMJIA TOMNEPEIKEHHS 3a0pyaHEHHS
MIKpOOpraHi3MamMu Ta TMPOCTIIIMMH BOJAOWM Ta, HAWTOJOBHIIIE, Yy SIKOCTI
CTUMYJIATOPIB POCTY y TBApUHHUIITBI. Malixe B yCiX €KOHOMIYHO PO3BHHEHHUX
KpaiHax B)K€ HaKJIaJeHI OOMEXEHHS Yy BUKOPUCTAaHHI aHTHUOIOTHUKIB 3 METOIO
MOTIEPE/KEHHSI PO3BUTKY BHUCOKOPE3UCTEHTHUX IITaMIB MIKPOOPTaHi3MiB.
KitouoBUM KOMITOHEHTOM Cy4acHOi cTpaTerii TakuxX OOMEKEHb BBaXKA€THCSA
BUKOPUCTaHHSI aHTHOIOTUK-(Ppi cTpareriii y TBapuHHUITBI. B ocTaHHi poku
MPOTIOHYIOThCS CTpaTerii moOy0BaHI Ha 3aCTOCYBaHHI aJIbTEPHATUBHUX AHTU-
MIKpOOHMX 3acO0iB Ta CTUMYJSTOpPAaX pOCTY, BKIIOYAIO4YM (PepMeHTH,
npoOIOTUKU, MNPeOIOTUKH, CUHOIOTHKHM, Ta OpraHiyHi KucioTu. KopoTko-
JIQHIIFOTOB1 JKUPHI KHCJIOTH Ta MOHOTJIIEpUIu ToOyJ0BaHI Ha iX OCHOBI
aKTUBHO JOCHIKYIOTBCS B SKOCTI TEPCIEKTUBHOI ajJbTEPHATUBU aAHTU-
MIKpPOOHHMX 3ac00iB Jj1sl ITaxiBHUIITBA. OHAK, MOMYK €PEeKTUBHUX 1 ,BOJIHOYAC,
HEKOIIITOBHUX areHTIB JJI 3aMiHU aHTHUOI0THKIB € HaJ3BUYalHO aKyTalbHUM. B
TOM e Yac, 3aUIIAI0TECA HEPOKPUTHUMH KIIITUHHI Ta MOJICKYJISIPHI MEXaHI13MHU
711 MOHOTJIIIEPUIIB Ta KUPHUX KUCIOT HA PEaKilii BPOIKEHOTO IMYyHITETY,
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3KpeMa, MPOIYKII0 MUTOKIHIB B IHTECTUHANBHINA cucTemi. JlocmimkeHHs: Oyio
MPOBEJICHO Ha Kypyarax-Opoitsepax kpocy Cobb 500 B ymoBax mpoMHCIOBOi
ntaxodadpuku. JlocniaHa rpyna nTyIll OTpUMYBaJia IpenapaT MOHOTIIIIEPHUIY 3
KOPOTKO-JIAHI[IOTOBUMU >KUPHUMH KHUCJIOTaMu 3 1 1o 7 106u xuttg ta 3 16 1o
22 nobm xutTa y no3i 0,5 mMa npenapaTy Ha JITp NMUTHOI Bojau. KoHTposbHa
rpyna yTpuMyBajlaCh B yMOBaxX CTaHAApTHOI Ai€TH. [IpoaykTuBHI mapameTpu
oriHoBanu Ha 31 100y XKUTTSA Ta BiAOMpany 3pa3Ku KUIIEYHHWKA Bij 7 TOJIB
OTHUI 3 KOXKHOT TPYIIH.

Pezynomamu. 3 MeTOI0 OLIHKU CTaHy BPOJKEHOTO IMYHITETY B 3pa3Kax
TOHKOTO KHIIIEYHHKA KypyaT-OpoiiepiB METOIOM IMyHOOJOTHHIa BH3HAYaIH
BMICT iHTeppepoHy-0. [l OIIHKM KOPHCHOTO BIUIUBY MOHOTIILEPHUITY
BU3HAUaJIM CTaH MIiKpoOioOMy Ta TPOAYKTHBHI TMOKa3HUKH. Pe3ynbraTtu
JAOCT/DKEHHSI TOKa3aJid, IO MpermapaT MOHOTTIIEPUAY CIpHUSE 3POCTAHHIO
BMICTY E€HTEPOKOKIB, MPUTHIUYE PICT CTA(UIOKOKIB Ta CTUMYJIIOE MPOMYKIIIIO
iHTepdhepony-a. CepenHbOJOOOBUN MPUPICT MACH BIJHOCHO KOHTPOJIO OYB
Maiixke Ha 2% OUIBIIMM Yy TPyl KypuaT, Ikl OTpUMYyBaju MOHorIinepua. Takum
YUHOM, 30€peKeHHs CTaHy MIKpOOIOTH 1 TMOMIpHA CTUMYJIALIS TPOTYKIIi
iHTEephEPOHY-0. MOXYTh OyTH BaXJIMBUMHU CKIIQIOBUMU OaraToClpsMOBaHO1
3aXMCHOI Jii MOHOTJILEPUAIB Ta >KUPHUX KHUCIOT. OTpuMaHi B JTOCHIIKEHHI
pe3ynbTaTH MOXYTh OyTH KOMIUIEKCHUM €(eKToM MeTaboJIiTIB MIKpoOioMy Ta
Oe3rmocepeHboi i MOHOIIIIEPU/IIB Ha eMiTeNiadbHl KIITHHH KUIICYHUKA.
Pazom, i akTopu CTUMYIIOIOTH META0OJIIUHY aKTUBHICTh KJITHH KUIIKOBOTO
eniTenito, npoiidepaniro Ta BiIHOBIIOBaHHSA Oap’epHOi (YHKLII KHUIIEYHUKA
MICTs YIIKOJKEHb

Bucnosku. 3actocyBaHHsi cTpaTerii KOMOIHOBAHOTO BHKOPHUCTAHHS
KUPHUX KUCJIOT Ta MOHOTJIIIEPUIIB Ma€ IIECTIPSIMOBaHi €(heKTH Ha MIATPUMKY
MIKpOoOioTH Ta IMYHHI (YHKII KHIIEYHUKA, 1[0 MOXKE OyTH MiJCTaBOIO JIJIst
PO3pOOKH MEPCHEKTUBHOI albTEPHATUBHU 3aMIHU TPATUIIAHUX aHTUMIKPOOHUX
3aco0iB y mnTaxiBHUUTBI. Ha nomatok, MOAyndlis NOpPOAYKIIl LHUTOKIHIB
JIETAPHUMM  JIOMIIIKAMHM  JKUPHUX KUCJIOT Ta MOHOIIILEPHUJIIB  MOXKE
MIATPUMYBATH (PYHKIIi KHUILIEYHUKA 1 310poB’a OpoinepiB. Bukopucranus
KOPOTKOJIAHIFOTOBUX KUPHUX KHUCJIOT 3 MOHOTJIIIEPUAAMU MOXKe OyTH 6a30BUM
KOMIIOHEHTOM [IJIi CTBOPEHHS CTpaTerii 3aMiHM aHTUOIOTHKIB SK Y
MITaxX1BHUIITBI TaK 1 TBAPUHHUIITBI.
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OCOBJIMBOCTI CEPOJIOI'TYHOI'O KOHTPOJIIO
IMYHOITPO®PILIIAKTUKA XBOPOBU TAMBOPO Y BPOIJIEPIB
Annpiii Kokapes, Bikropis I'osioBanenko, JImutpo Macok
JIHINpOBCHKHIA epKaBHUMN arpapHO-eKOHOMIYHUN YHIBEPCHUTET,
M. Jninpo, Ykpaina
kokarev.a.v@gmail.com

PECULIARITIES OF SEROLOGICAL CONTROL OF
IMMUNOPROPHYLAXIS OF GUMBORO DISEASE IN BROILERS
Andrii Kokariev, Viktoriya Golovanenko, Dmytro Masiuk
Dnipro State Agrarian and Economic University, Dnipro, Ukraine

A feature of serological control of the use of genetically modified vaccines against
IBDV is the use of ELISA diagnostic tests designed to detect antibodies specific to the VP2
antigen. Classical ELISA tests can be used to determine the level of transovarian antibodies
to IBDV.

Ob6rpynmysanns ma mema. Imynonpodinaktuka x. 'am6opo (IBD) mae
BaxiuBe 3HaueHHs B mnraxiBHunTBi (Opoku et al., 2022). Ha cporomni
pO3p00JICHO JeKiIbKa BapiaHTIB TEHETHYHO-MOAU(DIKOBAHUX BaKIUH IS
imyHonpodinaktuku IBD, siki 3acHOBaHi Ha BOYJIOBYBaHHI BIPYCHOTO O1JIKY
VP2 y crpykrypy inmmx BipyciB (OIE Terrestrial Manual, 2018).
3acTocyBaHHS TaKMX BakKIMH 3 MEPIIMX 10 KUTTS KypyaT HIBEIO€ egeKT
iHTepdepeHIlii  TpaHCOBaplaJbHUX AaHTUTUI Ta copuse (HopMyBaHHIO
e(eKTUBHOTO IMYHHOTO 3aXHCTy MpoTu Bipycy X. ['amGopo (IBDV) (Ingrao et
al.,, 2017). IlpoBemeHHs CEPOJIOTIYHOTO KOHTPOJIIO 3aCTOCYBaHHS TaKUX
BaKIIMH 3a JOMOMOror kinacuuHux HaOopiB ELISA chopusie orpumanHio
HEraTUBHOTO pe3yJibTaTy, L0 HE Ja€ JOCTAaTHHOI 1H(OpMaILli Mpo pIBEHb
MOCTBaKIMHAIBHOI cepokoHBepcii (Sedeik et al., 2019). e cnpusiio po3poOii
miarHocTruHuX TecTiB ELISA mist netexuii antutin go 6inky VP2 IBDV (Sali
K., 2019). 3 ormsimy Ha 1€ Memor HAWIUAX AOCHTIHKCHb OYyJIO0 BHU3HAYUTH
0COOJIMBOCTI CEPOJIOTIYHOTO KOHTPOIIIO iMyHOonpodutakTuku IBD y Opoitnepis
32 BUKOPUCTAHHS T€HETUYHO-MOIU(IKOBAHUX BAKIIMH.

Memoou. JlocnipkeHHsT MPOBOAWIIA B yMOBax JjadopaTopli iMyHOXIMii
«Biosafety-Center» JI/IAEY. Matepianom 10CiiKeHb OyJIM CUPOBATKUA KPOBI
Bil Kypuar-OpoijepiB IMyHI30BaHMX Yy J0OOBOMY Billl TE€HETUYHO-
Moau(piKOBaHOW BakiuHOK mpoTu IBD. [Ins ceposoridaHoro mociimKeHHs
BimOupamm kpoB Binx 18 kypuar Ha 23, 30, 37 Ta 44 nobu xutTsa. 3 KpOBI
OTpUMYBaJIlM CUPOBATKY, Ky 30epiramu 3a remneparypu -18°C — -24°C.

Busnadenss piBHSA crieriudiyHUX aHTUTLI A0 aHTUreHiB IBDV npoBoaumu
3a jonoMororo aiarHoctuyHux Habopis ELISA (1D, ®panuis): “ID Screen IBD
VP2 — nns BusiBieHHs antutin g0 VP2 6inky Ta “ID Screen IBD Indirect” —
JUIS. BUSIBJICHHSI 3arajibHOTO PIBHSA aHTUTUT a0 aHTureHiB IBDV. OO6mix Tta
IHTEpHIpeTaLilo pe3yJbTaTiB  JOCTII)KEHHS] MNPOBOAWIA 32  JIOMIOMOTOIO
nporpamuoro 3ade3nedeHus «ID SOFT Ver. 5.12.1».
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biomeTpuuny 00poOKy pe3ynbTaTiB MPOBOJWIM  CTaTUCTHYHO 3
PO3paxyHKOM cepeaHbO 3HaueHHs (M), CTaHIapTHOI MOXHOKH cepeaHbOoro (M)
KkpuTepiiB gocroBipHocTi (P) Ta koedimienty Bapiarii (CV) 3a momomororo
Microsoft Excel 3 BOynoBanumu ¢yHkIissMu. PesynbTaTi cepeliHiX 3HaueHb
BBa)KaJIM CTAaTUCTUYHO BiporiaHuMu 1pu - P < 0,05.

Pezynomamu. OtpumaHi pe3ylbTaTd JOCIIKEHHS XapaKTepU3ylTh
AMHAMIKY CEpOKOHBEpCii aHTUTLI cnenudiuaux a0 antureHis IBDV y kypuat
OpoitnepiB 3a IMyHOIPO1IITAKTUKY T€HETUYHO-MOIM(HIKOBAHOIO BAaKLIUHOIO.

BcranoBneno, mo 3aranpHi aHTuTia 10 aHtureHiB IBDV na 23 no0y
BUABIIEHO Jniie y 28 % y KypuaT-Opoiinepis, a cepeaniil Tutp ckiaas 1280. Ha
30, 37 ta 44 noOu XKUATTA 3a MOKA3HUKOM 3arajbHUX aHTUTUI 0 aHTHUICHIB
IBDV Bcst nTH1Is € CEpOHETaTUBHOIO.

OTtxe, 3aranbHi IMyHOTJI00YMiHU 70 aHTUreHiB IBDV BusiBneno mnuiie y
28 % kypuat 23 1000BOro BIKY, 1110 OLIBII 32 BCE 0OYMOBJIEHO IUPKYJIAIIEID Y
KPOBI NTHIII TpaHCOBapiaibHUX aHTHTIN, siki (Kady et al., 2007).

Hocnimxenus: piBHg anTtutil 10 VP2 6inky IBDV Bkasye Ha po3BUTOK
CEepPOKOHBEpCIi y BIAMOBIIb Ha 110 TEHETHIHO-MOIM(IKOBAHOT BaKIIMHM. Tak,
y Kypuar 23 mobu XuTTs BusiBieHo 89 % TBapuH 13 CepelHIM 3HAYCHHSIM
TUTpy anTtutul 25724721 Op. Ilpu upomy KoedilieHT Bapianii y Ipyml CKIIaB
74 %. Hamani 3 Bikom BusBieHo 100 % cepomo3uTWBHOI NTHUINl Y SKOi
B1/IMIYAJIOCh IOCTYNOBE IIJIBUILIEHHS CEPEIHBOTO 3HAYEHHS TUTPY AHTHUTLI.
Tak, y kypuaT 30 7000BOTO BIKY CEpEIHINA TUTP AHTUTUI KOJMBABCS Y MEkKax
47534994 Opn., y 37 nmennux kypuar — 8537+846 On., a y 44 neHHUX —
11880+961 On., mo € noctoBipHo BuiuM (P < 0,05) 3a 3HauenHs 23 n1o60Boi
ntuili. Takox BHUSBIECHO 3MEHIICHHS KOe(IiIieHTYy Bapiallii, 110 MO3HAYMUIIOCh
3HIDKEHHSIM 1[hOTO TIOKa3HUKy y kypuat 30, 37 Ta 44 noGoBoro BiKYy
BiAmoBigHO 10 55 %, 26 % Ta 21 %, mo oOyMOBIIEHO MOCTBAKIIMHAILHOIO
cepokonBepcieto (Thai et al., 2022).

Omxe, iIMyHI3aIlisl KypyaT y 1000OBOMY Billl TEHETHYHO-MOAU(PIKOBAHOIO
BakimHOw mpoTu IBD cnpuse cepokonBepcii crienndiuaux antutin g0 VP2
oinky ta ¢dopmyBanHio 100 % rpynoBoro imyHiTeTy y KypuaT 3 30 mobu
KUTTH. BianogizHo, BaKI[MHAL5 Kypuar-OpoiniepiB TE€HETUYHO-
Mo M (ikoBaHOI BakiMHOW Npotu IBD y no6oBoMy Bitli cripusie HOopMyBaHHIO
100 % rpynoBoro imyHiTeTy y npojoBx 30 110 nuine 3a anturenoMm VP2., toxai
SK pIBEHb 3arajibHUX IMyHOTJI00YiHIB cnenudiunux 1o |IBDV 3umxkyerbes 1o
23 100M UTTS 1 30BCIM 3HUKAE y nTUL 30 1000BOTO BIKY.

Bucnosxku. OcoOJIMBICTIO  CEPOJIOTIYHOTO KOHTPOJIIO  3aCTOCYBaHHS
reHeTUYHO-MoauPikoBaHuX BakiuH 1npotu IBDV €  Bukopucranus
niarHoctudHuX TecTiB  ELISA  opieHTOBaHMX Ha BHSBJICHHS aHTHTLI
cnenudiuanx a0 antureny VP2 Bipycy IBDV, a gocmimkeHHS KIaCHYHUMU
TECTaMHU 3a TakKOl CXeMH IMYHONPO(ITAKTAUKH MOXKHA TPOBOJUTH JUIS
BIJICTTIZIKOBYBaHHS PIBHA TpaHCOBapiaibHuX aHTUTLI IBDV.
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4. EKOJIOTTYHA BIOXIMIA
ENVIRONMENTAL BIOCHEMISTRY

BILJIMB BIKY BJI)KOJIMHOI MATKHU HA 3ATOTIBJIIO
BI/KOJAMHU BIUVIKOBOI'O KOPMY
Ounexcanap Mimenko® , Onecs Jlureunenko?’, Jimurpo Kpusopyuxo?,
Kpicrin Ajapa®
'HHII «IncturyT 6pxinsaunTea iMeni I1.1. TIpokonosuuay, M. Kuis,
Vkpaina; HauioHanbHuii yHiBEpCHTET 010pPECYPCIB 1 MPUPOIOKOPHCTYBAHHS
Vkpainu, m. Kuis, Ykpaina; *Ykpainceke ToBapuctBo oxoponu nraxis (TOII),
M. KuiB, Ykpaina
alesyasandra@ukr.net

THE INFLUENCE OF THE QUEEN AGE ON THE COLLECTION OF
PROTEIN FORAGE BY BEES
Oleksandr Mishchenko?, Olesya Lytvynenko?, Dmytro Kryvoruchko?,
Kristin Afara®
INSC "Institute of Beekeeping named after P.1. Prokopovich”, Kyiv, Ukraine
National University of Bioresources and Nature Management of Ukraine, Kyiv,
Ukraine; 2Ukrainian Bird Protection Society (TOP), Kyiv, Ukraine

The provision on relationship between the flow of the bee pollen into the bee family
and the age of the queen bee was justified. The age of the queen bee and the activity rates of
the bee pollen collection are directly related: the younger the queen bee, the higher the
collection activity of bees, the more bee pollen is collected.

HasiBHiICTh O)KOJMMHOT MAaTKU B OMKOJWHIM CIM'T MEIOHOCHUX OJKUI Y
MOBHIN Mipi BIUIMBA€E HA 1X JTHOTHY aKTUBHICTH 31 300py O/KOITMHOTO OOHIKIKS.
[Tpu 11 BiACYTHOCTI 3HAYHO CITOBUILHIOETHCS, & TIOTIM 1 30BCIM TPUITHHSIETHCS
BUKOHAHHS POOIT IMOB’SA3aHUX 13 3aroTiBICI0 OHKOJUHOTO OOHIXOKS Ta HOTO
nepepoOKo0, a TaKoXK BUIUIEHHSIM BOCKY 1 OYIIBHHUITBA CTUIbHHKIB,
BUPOIIYBAaHHSM PO3ILIONY, 300py HEKTapy. 3 MOSBOIO OJKOJMHOI MATKH BCi
dbyHKIiT ciM'l, K ITICHOT O10JIOTTYHOI CHCTEMH, TMOHOBIIOIOTHCSA. 3HUKEHHS
IHTEHCUBHOCTI pPOOIT, a00 MOBHE iX NPUNUHEHHS B TMEPiOJ BIJACYTHOCTI
ODKOJTMHOT MATKH, € BaXKJIMBOK O10JIOTIYHOI IPHUCTOCYBAJIBLHOK PEAKIIIEI0
OK1T CciM', 1110 J03BOJIsiE€ 30€perTH CUILy 1 3[aTHICTh OKIJ 0 BUPOILYBaHHS
BEJIMKOI KUIBKOCT1 PO3ILIONY.

Memoro pobomu Oyn0 DOCHIIKEHHSI BIUIMBY BIKY OJKOJIMHOI MAaTKU Ha
JHOTHO-30UpaibHy aKTUBHICTH OK1JI ITPH 3aroTiBII O1JIKOBOTO KOPMY

Mamepianu i memoou oocniodxcenHs. JIJisi BUKOHAHHS JOCIIIKCHHS
O0x0MHI ciM’i Oyio cpopMoBaHo B 3 rpynu no 3 OJKOJMHI CiM’T B KOXKHIHN 3a
MeToa0M aHaioriB: [-a rpyna — 3 ogHopiuaumuy, Il-a rpyna — nBopiuaumu, I11-s
rpyna — TPUPIYHUMHU OJKOJIMHUMH MaTKaMu. bpKonmuHl ciM’1 BiANOBigan
BUMOI'aM CTaHJIApTy YKPAiHCHKOi CTEMOBOI MOPOJIM, IO MiATBEPAKEHO
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pe3ynbTaTaMu OIIHKU eKcTep’epy. Bimdip 0OHIMOKS MPOBOAMIN 32 IOITOMOTOIO
MTAJIKOBJIOBJTIOBAYIB 3 pENIiTKaMH, 110 HajigyBaym 178 oTtBopiB miametpoMm 4,9
MM. [luikoBioBmOBaYl OyiaM BKIIOYEHMMH MPOTITOM MPOBEICHHS BCHOTO
nocmiay 3 9:00 no 12:00. Bary cuporo oOHDKKS BHU3HA4YaIM Ha TOPCIMHHUX
Barax BT-500. O0nik pocTy OMKOIMHHMX CIMEH Ta 3amacu meprud MpOBOIUIH
yepes KoxkH1 12 JHIB MPOTATOM TpaBHS — YEPBHSI.

YTpumyBanuch Bci OmKOIMHI CciM’1 'y Bylukax-iexxkakax Ha 20
CTaHJapTHUX pamMoK (po3Mmip pamku 435x300 mm). Jlorisa 3a OKOJIMHUMHU
ciM’sitMu 000X  JOCHIIHUX Tpym TPOBOAMIU  OJHAKOBO, 3TITHO 3
3araJbHOTPUHHITHMH METOIUKAMHU.

Pesynomamu  docnioscenns. Bik OmKOIMHOT MaTKA 1 TIOKa3HUKHU
aKTUBHOCTI 300py O/KOJIIMHOTO OOHIIOKS 3HAXOMATHCA B MPSAMIN 3aJ€KHOCTI:
YUM MOJIOJIIA 32 BIKOM OJKOJIMHA MaTKa, TUM OljbIna 30MpajibHa aKTUBHICTD,
THUM O1UIbIIE OKOIUHOTO OOHIKS HAIXOAUTH 10 CIMENL.

VY cepennbomy, 30upaibHa AKTUBHICTH OJKUI-30MpayvyoK OJKOJIMHOTO
OOHDXKS B TPyl CiMEH 3 TPUPIYHUMU MaTKamMu MeHIa Ha 23,4% MOpPIBHSHO 3
30UpaIbHOI0 AKTUBHICTIO OJIKLI TPYNH 3 OAHOPIYHUMU OPKOJTMHUMU MaTKaMHu 1
Ha 46,9% menIa 3 IBOPIYHUMHU OHPKOJIMHUMHU MaTKaMHU.

OO0iK TPOIYKTUBHOCTI OKUIT 13 OJKOJMHUMU MAaTKaMU PI3HOTO BIKY
MoKaszaB, W0 CIMT 3 OJHOPIYHMMHU OJDKOJMHUMHU MaTKamu 3i0panu B
cepeaabomy 2408 £ 140 r (abo Ha 27,5%) oOHIDXOKS OUIbIIE, CIM'T 3 TBOPIYHUMHU
MaTKaMu 3i0panu B cepeaHbomy 2928 + 156 t (abo Ha 55,1%) Hix ciMfi 3
TPUPIYHUMHU OPKOJTMHUMHU MaTKAMH.

Bucnosku. 1lpoBeaeHl IOCHIIKEHHS JalOTh MIJACTaBy BBa)kaTu, IO
30UTbLIEHHST 300pYy OMKOIMHOTO OOHIAOKS 3a0e3MeuyeThCsl TP BUKOPUCTAHHI
O/DKOJTMHUX MAaTOK y OJDKOIMHUX CIM’SX HE OUIbIIe JBOX MACIYHUIIBKHUX
ce3oHiB. CBoe€yacHa 3MiHa OJ/DKOJIMHMX MAaTOK, a TaKOX HapOIINyBaHHS 1
30epexeHHs CUIT O/PKOJTMHUX CiMEN € OCHOBHUMU 300T€XHIYHUMU MIPUHOMaMHU
JUIS. TATPUMKH ONTHUMAJIBHOI KUTTEMISIIBHOCTI OJKIJT Ta OTPUMAaHHS BiJ HUX
MaKCHUMAaJIbHOT KIJTKOCT1 MPOYKIIIi.

B ekcnepumeHTanbHMX YMOBax BCTAHOBJICHO, IO HAWBUILY JHOTHY
AKTUBHICTH MO 300py OOHIXOKS OJKOJNM MPOSBIAIOTH MPU HASBHOCTI ILUIHOI
MAaTK{ Ta BEJIUKOI KUIBKOCTI MOJIOAMX OKUI 1 BiAKpUTOro posmioay. OTxe,
BpPaxOBYIOUM JUHAMIKy BUKOPUCTAaHHSA OKUI NP 3aroTiBIII OOHIXKSA, 3aMIHY
O/PKOJTMHUX MaTOK CJIiJI TPOBOJMTH TUIBKU 3 BpaxXyBaHHSIM 3amaciB O1JIKOBOTO
KOpMy (Tepru) B THI3JaxX ciMed Ta KOHKPETHUX YMOB MICLIEBOCTI 3 POCIUHAMH,
110 3a0€3MeUy0Th OJ1K1JT KBITKOBUM IHJIKOM.
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AHTUOKCHUJIAHTHUM MMOTEHIIAJI IHTPOJYKOBAHUX
POCJIMH POY BERBERIS L.
FOpiii JIuxoaar, Hina Xpomux, Oaer Jdinyp, Tersana JIluxoaar
JIHINpOBChKUI HaIllOHANBHUHN yHIBepcuTeT iMeH1 Onecst ['onuapa,
Juinpo, Ykpaina
lyktata89@ukr.net

THE ANTIOXIDANT POTENTIAL OF INTRODUCED PLANTS OF THE
GENUS BERBERIS L.
Yuriy Lykholat, Nina Khromykh, Oleh Didur, Tetyana Lykholat
Oles Honchar Dnipro National University, Dnipro, Ukraine

When conducting research on plant introduction, considerable attention should be paid
to the study of the antioxidant system, which is a powerful mechanism that prevents the
development of avalanche-like free-radical and peroxide reactions in living organisms.

[IpupoH1 aHTHOKCUIAHTH, OTPUMAaH1 3 POCIIMH, MICTSTh Y CBOEMY CKJIaji
(deHoIbHI Ta TOJIPEHOIBHI CTIOIYKH, KAPOTUHOIIU, 3/1aTHI IIBUIKO pearyBaTH 3
NEPOKCUJIHUMH paJUKaiaMu, PyHHYBATH TINEPOKCUIU O€3 YTBOPEHHS BLIBHUX
paguKaiiB, M0 BEAE JO PO3PUBY JAHIIOTa 1 CIHOBUIBHEHHS IIBUIKOCTI
okucHeHHs. KpiM TOro, BUKOPHUCTAaHHS TPHUPOJTHUX AHTHOKCHIAHTIB ITiIBHUIIYE
Xap4yoBy ¥ O10JIOTIYHY LIHHICTh NPOAYKTY. BUCOKMM BMICTOM aHTHOKCUIAHTIB
BIJIPI3HSIOThCS TIPEACTaBHUKU poxy Berberis L., ski B mpupomHuX ymoBax
nommpeni B €Bpasii, [liBHIuHIA Adpuii, [TiBaiunii Ta [liBnenHiit Amepuu,
Cepenniit A3ii, Ha KaBka3i, nepeBaxHO B TIpCbKUX palloOHaX, a B yMOBaXxX CTEIy
VYKpainu € IHTpOoyLIeHTaMHU.

IIpoBemeni HaMM JOCHIDKCHHS Malld Ha MeETi 3’ICyBaTH ydYacTh
AHTUOKCUIAHTHOI (PEPMEHTHOI CUCTEMH TUIOAIB Ta (POTOCMHTE3YIOUUX OPIraHiB y
peaitizalii aJanTHBHUX MOXKIIUBOCTEH IHTPOIYKOBaHUX pociiuH poay Berberis B
YMOBaX CTEMOBOIO KJIIMaTy.

AHTHOKCHIaHTHUN TOTEHIial POCIAMH BU3HAYAIM SIK  3arajbHy
AHTHUOKCHJIAHTHY €MHICTh IUIOMIB 1 JIMCTKIB 3rigHo Prieto, P., Pineda, M., &
Aguilar, M. (1999).

IIpy mocmimkeHHI piBHS 3arajbHOI AaHTHOKCHJIAHTHOI €MHOCTI TUIOJIB Ta
JUCTKIB pOCIMH poay Berberis BcraHOBICHO J0CHTH BHCOKI TOKa3HHKH.
HaitBuii mokasuuku Oyiau xapaktepHi s mioai B. koreana ta B. x declinata
(BigmoBigHO 9,6 = 0,6 Ta 8,6 = 0,5 Mr AE / 100 r DW), o nepeBuiiryBaio
iHAeken iHmUX BUAIB y 1,7-1,9 pasu. Tomy aHTHOKCHIAHTHA 3aTHICTH TUIOMAIB
Berberis, BusHauenux y miamasosi Bix 5,0 g0 9,6 mr UAE / 100 r DW, moxHa
BBaYKaTHUCS BUCOKOIO.

Takum ywmHOM, UIsI 30aradeHHS ACOPTUMEHTY IIJIOJIOBUX POCIHH €
JOIIUTBHAM BITPOBA/KCHHSI Y BUPOOHHUIITBO HOBHX KYJIBTYp Ta PO3IIUPCHHS
BHJIOBOTO PI3HOMAHITTS MpeacTaBHUKIB poay Berberis L. VYci gocmimkeni
IHTPOIyKOBaHI TpeJcTaBHUKU poxy Berberis L. e mepcniektuBHUMU yist
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MOJIaJIbIIIOr0 BUKOPUCTAHHSA B CHCTEMI O3€JI€HEHHS Ta B SKOCTI IJIOJOBHX
pocnuH B ymoBax CrenoBoro [IpuaHinpos’s.

OIIHKA BIIVIUBY ®APMAIEBTUKIB HA METABOJITYHI 3MIHU
Y DANIO RERIO
Oxcana I'opun, Anapii Pakounii, Pycinan Kosnecanubkuii, Oxcana boanap
TepHomiIbCHKUI HallIOHAJIBHUH TieAaroriyHuii yHiBepcuTeT iMeH1 B. ['HaTioKa,
TepHomnine, Ykpaina
bodnar@chem-bio.com.ua

METABOLIC CHANGES IN DANIO RERIO FOR THE ACTION OF
PHARMACEUTICALS
Oksana Horyn, Andriy Rakochiy, Ruslan Kolesnytskyi, Oksana Bodnar
Ternopil Volodymyr Hnatyuk National Pedagogical University, Ternopil, Ukraine

The effects of ibuprofen (25 pg/dm?®) and gemfibrozil (1.0 ng/dm®) on zebrafish were
studied for 14 days. The detected changes (significant increase in the number of vitellogenin-
like proteins under the influence of ibuprofen and activation of catalase under the influence of
both drugs) indicate the induction of oxidative stress with simultaneous endocrine changes,
which can disrupt the population structures of hydroecosystems in generally.

[6ynipoen € omHMM 3 HAWOUIBII TOIIMPEHUM Yy BUKOPUCTAHHI
HECTEPOIHUM IMPOTHU3ANAIBHUM IpenapaToM, a reMdiOopo3us — MpercTaBHUK
rpynu JIOAOPEryIoYuX 3aco01B, skl HA0YBalOTh BCE IIMPLIOTrO 3aCTOCYBaHHS.
[X HasBHICTH y BOAHOMY CepeloBHUIII OOYMOBIIOE Y TiIpOOGIOHTIB HOPYIIEHHS
AHTUOKCUIAHTHOTO 3aXMCTy, HEPpO- Ta TenaTOTOKCUYHICTh, €HJOKPHWHHI Ta
IMyHHI pO37IaAil Ha PIBHI PEryJsslii KIIOYOBHX EH3UMMIB, OKHCHUW CTpec U
3HIDKEHHS aJalTHUBHUX MOXIMBOCTEW 3a il MOTCHUIWHWUX HECHPUSTIUBUX
YMOB.

3 omsimy Ha 3a3HaveHe, gopocii pubu manio (Danio rerio) migmaBaiu
BBy i0ynpodeny (25 wmxr/mm®) Ta remdioposmny (1,0 wmxr/am®) 3
MTOHOBJICHHSM JI1F0Y01 pEYOBUHU KOXKHI 3 JTH1 BIpoAoBXK 14 maHiB. Y meviHI puod
BU3HAYAJIM TIOKA3HUKHU: €HAOKPUHHI (Ha TIPHUKIAAl 3MIHU KUTBKOCTI BITEJIOT€HIH
noniOHUX TPOTEiHIB) Ta MeTabomiyHl (Ha TNpUKIaAl 3MIHHM aKTUBHOCTI
cykiunataeriaporenasu (CUI) 1 karanasu (KT)).

Bussneno, mo 3a naii i0ynpodeHy y NediHLl [JaHIO CIOCTepIranocs
noctoBipHe 301abiieHHs Ha 46 % (P < 0,01) KUTbKOCTI BITENOT€HIH MOAI0HUX
NPOTEiHIB, TOAl 5K 3a M1i reM(iOpo3uy 3MiH y iX KUIbKICTh HE MIATBEPAXKEHO.
Busuennst aktuBHocti CJII' (cnumbHOro misa umkiay Kpebcy Ta elneKkTpoHHO-
TPAHCTIOPTHOTO JIAHIIOTa €H3UMY) 3acCBITYWIO BIJHOCHY CTAOUTbHICTH IIi€i
JAHKW €HEepreTHYHoro meradomizmy. Ak 3a mii remdiOposwny, Tak 1 3a mii
10ynpodeHy, aKTHBHICTh €H3UMY MPAKTUYHO HE 3MIHWIACS TMOPIBHSHO 3
KoHTpoJibHUMH 3HaueHHsAMH. [1{ogo 3Min KT, To B ekcriepuMeHTi criocTepiraiu
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MIJBUIICHHS aKTUBHOCTI €H3UMY Maibke y 3 pa3u Ouiblie 3a aii rem¢piopo3uy
Ta y 2,2 pasu 3a nii i0ynpodeny (p < 0,05) mopiBHsIHO 3 KOHTpojaeMm. OTxe,
3a3HaueHl (apMalneBTHKA BOJOJIIOTH TMOTCHIIHHOI HEOE3MeKow s
INpEeACTaBHUKIB BOAHOI O10THM Yepe3 1HAYKYBAaHHS OKHCHOTO CTpecy 3
OJTHOYACHUMU EHAOKPUHHUMH 3MiHAMH, SKi MOXYTh HMOPYIIUTH TOIMYJISIIiHI
CTPYKTYPH T1IPOCKOCHUCTEM 3arajioM.

Po6ota Bukonana 3a miarpumku HOJY (Ne 2020.02/0270) Ta MOH (Ne
MB-2).

PEI'YJiAIISA AKTUBHOCTI KVIFOYOBUX EH3UMIB MIKPOTUIELD
GLYCINE MAX L. ITIJT BINIMBOM CYKIIUHATY HA ®OHI
MO3AONTUMAJBHUX KOHIEHTHAIIM IOHIB BIOTEHHUX
EJEMEHTIB
Onena Yeuyii
Jep>xaBHUiT 010TEXHOJIOTIYHUN YHIBEPCUTET, XapKiB, YKpaiHa
chechuichechui@gmail.com

REGULATION OF THE ACTIVITY OF KEY ENZYMES OF GLYCINE MAX L.
MICROBODIES UNDER THE INFLUENCE OF SUCCINATE IF THE
SUBOPTIMAL CONCENTRATION OF BIOGENIC ELEMENTS OF IONS
Helena Chechui
State Biotechnological University, Kharkov, Ukraine

The activity of ICL ta MS of Glycine max L. microbodies in hydroponic culture in the
presence of succinate in model experiments at the early stages of germination is investigated.
The multidirectional influence of Co, Zn, Fe, and Cu ions on the activity of key enzymes of
microbodies in seeds Glycine max L. was determined. Succinate reduces the activity of ICL,
and doesn’t affect the activity of MS.

KutreaisnpHICTh POCIUH 3a0€3MeUy€e€ThCsl META0OIIYHUMU MPOIIECaMU SIK
Ha TIPOTS31 yChOTO TX OHTOTEHE3Y, TaK W HA IEBHUX CTaisX, TaK, TITIOKCUIATHHMA
UK (QYHKIIOHYE Ha PaHHIX CTaAisiX PO3BUTKY POCIWH, Ta TOJIATAE Y
NEPETBOPEHHI 3alMacHUX JIMiIB HACIHHS 10 IYKPIB TPOPOCTKA, SKUH
PO3BUBAETHCS, 1110 HaaKTUBHILIE 1€ B1IOYBAETHCSA B HACIHHI OJIMHUX POCIIHH,
PE3EpBHI JIMIAN SAKUX — TPUTITINEPUINA PO3LIEIUIIOIOTHCS 0 KUPHUX KUCIOT 3
YTBOPEHHSM IIyKpl sIK CyOCTpaTiB TNIFOKOHEOreHe3y Npu (hOpMyBaHHS KIIITHHHOT
CTPYKTYPH TIEPBUHHUX OpraHiB. BKIIIOUCHHS >KHPHUX KHUCJIOT TPUTIILEPUIIB Y
MeTaboJ13M POCIHUH, 3IIACHIOETHCS B PEAKIISAX [-OKMCHEHHS, MepIla peakilis
SIKOTO B1IOYBA€ThCS B OJieocOMax Ta KaTamizyeTbes anmi-CoA-okcua3or. 3a
He3z0anmancoBaHoro Merabomnizmy HpO, y pocianHax BigOyBaeTbCsl aKTHUBALlis
TMOTIEPOKCH IAIlii, KPUTEPIEM YOTO € IMIJABUIICHHS BMICTY Ti00apOiTypaTiB.
KitouoBi enzumu riiokcunatHoro nukiny — i3onutpatiiaza (ICL, EC 4.1.3.1) ta
manarcuaTaza (MS, EC 4.1.3.2) — mocra4aroTh CyoCTpaTH AJIs MUKITY
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[TIFOKOHEOT€HE3y — CYKIIMHAT, MajaT Ta TJIIOKCHJIAT, BOHU (YHKI[IOHYIOTH Y
MIKPOTUIBLIAX KJIITHHU POCITUH. PerynaropaMu eH3uMiB € METa0OIIYHUX HUIAX1B
€ cyOcTpaTH Ta IpOyKTa BIJIMOBIITHUX €H3UMATHUYHUX PEakKiliid, y 3B SI3KY 3 UMM
OI[IHEHO E€K30T€HHWI BIUIMB CYKIMHATy Ha AaKTUBHICTh KIIOUOBUX EH3UMIB
MIKpPOTUICIIL  CIM’sijoJied  omiiiHOT  KynbTypu. IIBHAKICTE MpPOpPOCTaHHS
CUIBCHKOTOCTIOAPCHKUX KYJIBTYp 3aJCKHUTh BiJ 3a0€3MEUYEHOCTI IPYHTOBOTO
CepeloBUIlla MIHEPATBHUMHU CIIOJYKaMH, 30KpeMa, OIOT€HHUMHU €JeMEHTaMU,
takumi sik Co, Zn, Cu 1 Fe, mpote, akTyaabHUM € 3’siICyBaHHS iX BIUIUBY 32 YMOB
M03a0NTUMAaJILHOI KOHIIEHTpAIIli.

B excnepumentax BukopucroByBaim HaciHHs Glycine max L. copry
Clark, mpopomiene y MojenbHii CHCTeMi — TiPOTOHHIN KYyJIbTypi, sKa
CKJIaJaJIach MiHEpaIbHOI BaTU OJIHAKOBOI1 dbopmu, 0OropHyTOi
CBITJIOHEMIPOHUKHOIO TIIIBKOIO, Ta 3MOYEHOIO TUCTUIIHOBAHOIO BOJIOI0, B JIYHKAX
SKO1 PO3MIIYBAJIOCh HACIHHS Ta EKCIOHYBaJoCh y KaMmepi (PiToTpoHy 3a
TemriepaTypu 0sm3bko 28+2°C no ¢a3u nepiioi mosiBU 3ropHyTOro KOJICONTHIIIO
13 3€JICHIIOYUMHU CIM SJIOJISIMU Ha TTOBEPXHI CyOCTpaTy, Mics YOro CEePeIOBUILE
IPOPOIIYBAaHHS BapiaHTIB, KPIM KOHTPOJIbHUX, 3aMiHIOBaNM HAa po3unHu  Co,
Zn, Cu, Fe y ¢opmi xiopuiB y aianazoHi eKCIEPUMEHTAIBHUX KOHIIEHTpAaIlii
251400 MKM 13 €eKCTIOHYBaHHSIM YIIPOJIOBXK BOCBMH TOJIMH, TICJISl YOTO BHOCUITU
HATPIO CYKIIMHAT y KoHIeHTpalli 0,8 MM 13 aHamizoM ciM’siioliel uepes 100y .
AxtuBHicTh ICL Ta MS ManaTrcuHTasu BU3HaA4YalId CIEKPOPOTOMETPUYHO MPHU A
324 abo 232 HM, BIANOBIIHO, 3a MeTogoM KopHOepra y ¢pakuii MiKpoTuIelb
IiCJIs MOCTIOBHOIO OYMILEHHS OCTaHHBOI Ha rmuactuHax Millipore i3 miameToMm
nop 1,2 Tta 0,65 MKkM, Ta BUpakaJld y HMMOJISIX (PEHIIT1Ipa30HTIIIOKCHIIaTy a0o
CoA-SH, BignoBimHo, 3a 1 xB Ha Mr mpoteiHy ¢pakmii. Bmict mpoteiny
¢dpaxuii MIKpoTLIeUb 31HCHIOBAIM 32 MeToaoM Jloypi y moaudikauii Misepa
Ta BUPAXKAJU y HI OMYAYOro CHUBOPOTKOBOI'O albOyMIHY HAa MJI TOMOIE€HATY.
Bwmict TBK-akTUBHHMX MPOAYKTIB OIIHIOBAIM CIIEKTPOPOTOMETPUUHO MPpHU A 532
HM Yy HEMPOTETHOBUX LEHTPU(YTaxX 3a peakii€ro 3 Tio6apOoiTypoBOIO KUCIOTOIO
Ta BUpaXaJid y HM 0100ap0iTypary Ha T TKAaHUHHU.

B pe3yibTaTi MPOBEJECHUX €KCIIEpUMEHTIB B1JI3HAYEHO
pi3HOCcIpsiMoBanuii BIuB 10HIB CO, Zn, Cu, Fe 3a mocmiiHUX KOHIICHTpAIIii.
Tak, B ekcmepuMeHTax 13 BIUIMBOM OIOT€HHUX €JIEMEHTIB y HIXK4IM 13
JOOCTIIHUX KOHIEHTpAIliil 3’sscoBano miapumieHus aktuBHocTi ICL 3a mii CuCl2,
ZnCIl2 B ciM’smonax omiiiHOT KynbTypu B cepenHboMmy Ha 18% ta 42%,
BIMOBIAHO, Tpu IboMy BMIcT TBK-akTUBHHUX MPOAYKTIB OUIbII 1CTOTHO
NiBUILY€ETHCS HA (DOHI MEpPUIOro €JIeMEHTY Y MOPIBHAHHI 13 €(peKTOM JIpyroro
eJIeMEeHTY Ha 1ied nokasHuk. [Ipunineno yBary 3HrkeHHto akTuBHOCTI ICL 3a
nii FeCl2 B cepemubomy Ha 40% 13 0JJHOYACHOIO TEHJCHINEIO O IiIBHINCHHS
aKTUBHOCTI akTUBHOCTI MS Ha ¢oni 3HMKeHHs BMicTy TBK-akTuBHMX, 1110
CHpus€ TPOBEACHHIO JOJAaTKOBUX EKCIIEPUMEHTIB IOAO TMOSCHEHHS IHOr0O
MeTa0oJIiyHOTO CcTaHy. Hatpito cyknuHaT y JOCHIKEHIN KOHIICHTpAIlii
3MmeHIrye aktuBHICTh |CL, mpoTe He BmIMBaE Ha aKTUBHICTH IHIIOTO €H3UMY.
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Takoxx 3a JaHUMHM pe3yJbTaTiB MOPIBHSAHHS E€KCIEPUMEHTIB 3a BIUIMBY 10HIB
JOCTDKEHUX €JEMEHTIB y OUIbIiid KOHIIEHTpaIlii, 0OrOBOPIOIOTHCS e(EeKTH
nocinikeHux 1oy CO Ha MonekynsapHy cTpykrypy ensumy ICL, a Fe ta
cykuuHaty — MS. 3a BmmBy 1oHIB ZN y OUIBIIIN 13  JOCHIIKEHUX
KOHIICHTpAIlI IMIJBUIIYETHCS aKTHUBHICTH 000X €H3UMIB 13 OJHOYACHUM
30utbieHHsIM BMicTy TBK-aktuBHUX mponaykTiB B cepeanbomy B 1,2 Ta 1,6
pa3iB, JOJaBaHHSI OPraHIYHOI KUCJIOTH CIpHUs€ 3HWKCHHIO IMX MOKA3HUKIB, B
TOM yac sIK HalO1IBII 1ICTOTHE Y BapiaHTax 13 BHECEHHSM 10HIB ZN. [InanyroThes
EKCIIEPUMEHTH 13 JOCHIPKEHHS TMOKA3HUKIB, IO BiAOOpaxaroTh MeTabomiuHi
NPOLECH y MIKPOTUIBLISX, Ha (OHI OKCUJATUBHOTO CTPECY, CHPUYUHEHOTO
BXKHMH METaTaMHU.

5. KUIITUHHA BIOJIOTTA
CELL BIOLOGY

TEHEPALIII BACOKOTOYHUX HOKAYTHMX JAEJELI B
HNOCIIAOBHOCTSX I'EHIB IBOITIOPOBUX KAJIIEBUX KAHAJIIB (TPK) 3
TIOTIOHY (NICOTIANA TABACUM) METOAOM CRISPR/Cas 9

FO. M. Bboituyk, O. €. KpacHoneposa, B.A. Majienko, C.B. IcacukoB
NV «IacTutyT XapuoBoi 0ioTexHomorii Ta renoMiku HAH Ykpainny», Kuis,
Ykpaina
boychuk.yulia@gmail.com

GENERATION OF HIGHLY ACCURATE KNOCKOUT DELETIONS IN TOBACCO
(NICOTIANA TABACUM) DOUBLE-PORE POTASSIUM CHANNEL (TPK) GENE
SEQUENCES BY CRISPR/CAS 9 METHOD.

Y.M. Boychuk, O.E. Krasnoperova, V.A. Malienko, S.V. Isayenkov
Institute of Food Biotechnology and Genomics, National Academy of Sciences of Ukraine,
Kyiv, Ukraine

The majority of TPK potassium channels facilitate the transport of K* from the
vacuole to the cytoplasm. The two members of the TPK channel family were identified in
tobacco plants. Both of them by some irony were named NtTPK1. Unfortunately, the
physiological role of these channels remains largely unexplored. The selected sg- RNAs
sequences were cloned into plasmid CRISPR/Cas9 vectors to generate deletions in the target
TPK genes (NtTPK1a and NtTPK1b) using Gateway cloning system.

Obtpynmyeanns ma mema. 3pOCTAIOYNI TOMUT Ha MIPOTYKTH XapUyBaHHS
noTpedye 3HAYHOTO MIABUINEHHS €(QEKTUBHOCTI CBITOBOTO  CLIHCHKOTO
roCrofapcTBa Ta PaIliOHAIBHOTO BUKOPUCTAHHS MPHUPOIHIX PECYpPCIB KaTilo y
IATOILIa3M1 POCITMHHOI KJIIITHHU € BaKJIUBHM €JIEMEHTOM CTIMKOCTI POCIMHH JI0
3acoJieHHsS Ta ocMOoTHYHOTO 1moKy. Kaiesi kanamu poauan TPK 3a6e3mnedyroTsh
tpancnopt K' MK HHMTOMIa3MOI0 Ta BakyoJI€H YM IHIIUMH KIITHHHAMH
KOMITApTMEHTaMHU, OTOYCHUMHU MeMOpaHoto. Dizionoriuyna ponb kaHamiB TPK e
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IOyXe pi3HOMaHITHOIO. BoHM GepyTh y4acTh y MiATPUMII TOMEOCTA3y Kaliio Ta
reHepaii TypropHoro THCKY. METOI0 HAIIOTO JOCHIIKCHHS € CTBOPEHHS
¢byHKI[iOHAIBHUX JiHiM HOKayTiB 3a reHamu NtTPK1la ta NtTPK1b TroTiony ms
noJanbIol (PYHKIIOHATBHOI XapaKTEPUCTUKU JIBOIIOPOBHMX KaJliEBUX KaHANIB
(TPK) TioTIOHY Ta 3’sCyBaHHS iX poJIi B aJalTHUBHUX IMpolecax 10 i
a0l10THYHUX CTpeciB (OCMOTHMYHMM IIIOK, 3aCOJICHHS Ta JediIuT Kaiiio) Ta
3arajibHii ¢i3ioorii TIoTIoHY. byno nmoka3ano, mo TPK kanamu 6epyTh y4acThb
y OarathboxX mpolecax OOyMOBJIEHHUX J1€10 aO0IOTHYHUX CTpeciB. Y POCIUH
TIOTIOHY BHSIBIICHO J[BAa TpeJCTaBHUKH pojauHu KanaiuiB TPK, I oOuaBa BOHHM
orpumanu Ha3By NUTPK1. Jlns monmermeHHs Ta 3amoOiraHHS TUTyTaHUHU B
nojaibiiomy Mu Oyaemo HasuBath i kaHaau NtTPK1a (GenBank accession Ne
EU161633) Ta NtTPK1b (GenBank accession Ne AB353341). ®ymkiii,
KJIITUHHA JIOKami3alid Ta (pi310JI0Ti1YHA POJIb UX KaHAIIB 3aJUIIAIOTHCA Malxke
He BuBueHUMH. NtTPKla Oyno 3HaiizeHo 3aBasku momryky romodoris TPK
KaHatB 13 0asu nauux EST — mnocnigosHocteit BY-2 xiitud ta RACE-ITJIP.
3acTocyBaHHS CUCTEM pearyBaHHs T'€HOMY € IIBUIKO PO3BHUBAIOYOI0 00JACTIO
6iotexnosorii. bynu mpoBeneHi pobotu 3 BimOopy Ta omTuMizailii METOdiB
penaryBanHs. [loganpinmii po3BUTOK Ta ONTHUMI3allisl peJaryBaHHs T€HOMY 3a
nonomoroto CRISPR/Cas no3Bosmia po3poOMTH Ta PO3MOBCIOIM CHUCTEMY
CRISPR/Cas9, sk 3pydHy, MpOCTy Ta HEIOPOTY CHUCTEMY Ui CIHEIU(IIHOT
reHepalrii 1enemii Yu iHCepIii.

Memoou. B pob6oTi BuKOpHCTOBYBadM cuctemy Gateway kioHyBaHHS.
Tpadopmamiro KoMnTeHTHUX KiIiTHH KuinkoBoi nammuku (E .coli), amamis
BuaIeHUX 1B3mig  Merogom IIJIP  Ta TpaHchopmarmiro arpobakTtepiit
CTBOPCHHMH T€HETUYHUMHU KOHCTPYKI[ISIMU TSI TTIOJANBIIIOTO BUOKPUCTAHHS Y
TpaHc(opMallii poCIuH TIOTIOHY.

Pesynomamu. B xoni mpoBeneHoi poboTu Oyja0 MNpPOBEACHO U3alH
npaiimepiB mis PHK-rigiB. 3 momomororo cuctemu Gateway Oyio mpoBeacHe
kioHyBaHHs BifgiOpanux PHK-rigiB y mia3migHi BEKTOPH Ta CTBOPEHO
renetnuni CRISPR/Cas9 koHcTpykiiii uisi TeHepaiii aejeiid B T'eHax, IIo
koayroTh KamieBi kaHamu NtTPKla ta NtTPK1b. I'enetnunnvmu CRISPR/Cas9
koHcTpykuUissMu Juisi TPK reniB TioTioHy Oysno TpaHCQOpMOBaHO KOMIETEHTHI
KJIITUHU arpoOakTepiil.

Bucnosku. 1lnanyeTbcs BUKOPUCTAHHS TpaHC()OPMOBAHUX arpoOakTepii
s mojanbioi TpaHcdopmaiii pOCAMH TIOTIOHY, 3 METOI OTPHUMaHHS
HOKayTHUX JIIHIA MO OJHOMY 4M JBOM reHam. deHotunoni BimMiHHOCTI TPK
HOKayTHUX JIiHIM TIOTIOHY, y TOPIBHSHHI 3 KOHTPOJIbHOI TPYIIOIO POCIIHH,
J03BOJISITH  3’cyBaTh  (Di310JIOTIYHY POJIb IUX KaJl€BUX KaHATIB IS
(YHKITIOHYBaHHS Ta PO3BUTKY POCIIMH Ta PETYJIALI CTPECOBUX BiAMOBIIEH.
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METABOLIC REPROGRAMMING OF LEWIS LUNG CARCINOMA
CELLS INDUCED BY DOWN-REGULATION OF ADAPTOR PROTEIN
Ruk/CIN85 RESULTS IN ATTENUATION OF THEIR
CHEMORESISTANCE

Olha Hudkova, Kateryna Tokarchuk, Nely Latyshko, Tetiana Skaterna,
Denys Gerashchenko, Ruslan Korshun, Tetiana Kishko, Iryna Krysiuk,
Olha Khudiakova, Iryna Horak, Liudmyla Drobot

Palladin Institute of Biochemistry, National Academy of Science of Ukraine, 9
Leontovycha str., Kyiv, 01030, Ukraine

ogudkova@biochem.kiev.ua

Metabolic reprogramming of cancer cells is required for tumor
progression associated with potentiation of metastatic process and acquisition of
increased chemoresistance. Alterations in intracellular metabolism in the course
of cells malignization, known as Warburg’s effect, involve glycolysis,
bioenergetics, polyamines  synthesis, control of redox-state and
microenvironment etc. Our previous data demonstrated a high positive
correlation between the malignancy of tumor cells and expression levels of
adaptor/scaffold protein Ruk/CIN85. Moreover, up-regulation of Ruk/CIN85
attributes to epithelial-mesenchymal transition and development of cancer stem
cells features. The purpose of the present study was to establish the existence of
regulatory interrelation between suppression of Ruk/CIN85 in carcinoma cells,
their metabolic reprogramming, and sensitivity to chemotherapeutic drugs.

As a model, we used Lewis lung carcinoma (LLC) cells with high
endogenous expression level of Ruk/CIN85 and its subline with stable
knockdown of adaptor protein (subline LLC-B1 and its respective control Scr
cells). Content of H,O,, protein SH-groups, aldehydes, TBA-products, and
lactate as well as activities of lactate dehydrogenase A (LDHA), aldehyde
dehydrogenase (ALDH), lysyl oxidase (LOX), semicarbazide sensitive amine
oxidase (SSAQ), diamine oxidase (DAO), polyamine oxidase (PAO), catalase
(CAT), glutathione peroxidase (GPx), and superoxide dismutase (SOD),
glutathione reduced (GSH) and oxidized (GSSG) were estimated
fluorometrically and spectrophotometrically. Content of H,O, and reactive
oxygen species (ROS) was detected by flow cytometry using H2DCF-DA and
DCF-DA respectively. The viability of cells treated with cisplatin was studied
using MTT test.

It was demonstrated that LLC-B1 cells with down-regulation of
Ruk/CIN85 acquired the metabolic features associated with suppression of
aggressive phenotype. Namely, in LLC-B1 cells, the level of LDH A activity
and the content of lactate in the conditioned medium, the main markers of
aerobic glycolysis, were reduced compared to these values in LLC Scr cells by 2
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and 1.5 times, respectively. It is well-known that through reprogramming of
oxidative metabolism aggressive lung cancer cells produce increased levels of
ROS responsible for chemoresistance. In the case of Ruk/CIN85 down-
regulation, the total level of ROS dropped in 1.8 times together with 1.5-fold
decrease in the level of H,O, that was demonstrated by both fluorometry and
flow cytometry as compared to control. These changes correlated with a
reduction in the activity of SOD, one of the sources of H,O, in cells.
Accordingly, a significant decline in activities of H,O,-utilizing enzymes, CAT
and GPx, 2.5 and 2-fold, respectively, in B1 cells vs control was observed. In
addition, GSH and GSSG levels were decreased in B1 cells vs Scr cells, 4 and
1.2 times, respectively, that corresponded to changes in GPx activity. The total
content of protein thiol groups and TBA-active products tended to decrease in
B1 cells vs Scr cells.

There is experimental evidence of polyamines involvement in the
regulation of cell cycle, cell proliferation, and differentiation. Especially, cancer
progression is usually accompanied by an increase in the content of lower
polyamine, putrescine, the main substrate of DAO. In our experiments, among
intracellular polyamines-catabolizing enzymes, only DAO had significantly
reduced activity (2 times) in Ruk/CIN85 knockdown LLC cells. The activities of
amine oxidases, LOX and SSAO, which are involved in the control of structural
and functional state of extracellular matrix, were decreased by approximately 3
times in LLC B1 cells compared to Scr cells that related to declining in the
malignancy degree.

The resistance of LLC B1 cells to chemotherapeutics, namely cisplatin,
was reduced by 16.7% compared to control. Additionally, the activity of ALDH,
as one of the main markers of chemoresistance of cancer stem cells, in B1 cells
decreased by about 2 times compared to control.

Taken together, the obtained results indicate that down-regulation of
Ruk/CINS85 in LLC cells has the potential of reversing chemoresistance through
metabolic reprogramming.
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BIIJIUB ®EPMEHTATHUBHOI OBPOBKU EPUTPOIIMTIB HA
AHTUTEMOJIITUYHY AKTUBHICTb TPU®TOPIIEPASUHY B
YMOBAX I'lIMEPTOHIYHOTI'O LIOKY
Harania llInakoBa, Osiena Hinot, Hatanis €pmosa, Cepriii €pmosn
[ncTuTyT Mpo6iem kpioGiosorii 1 kpiomeauiinan HAH Ykpainu, Xapkis,
VYkpaina
starling.nataly@gmail.com

EFFECT OF ENZYMATIC TREATMENT OF ERYTHROCYTES ON THE
ANTIHEMOLYTIC ACTIVITY OF TRIFLUOPERAZINE IN HYPERTONIC
SHOCK
Natalia Shpakova, Olena Nipot, Natalia Ershova, Sergii Ershov
Institute of Cryobiology and Cryomedicine Problems of NAS of Ukraine, Kharkiv, Ukraine

The role of the membrane protein component in the protection of human erythrocytes
by trifluoperazine in hypertonic shock was studied. For this, erythrocytes were treated with
enzymes (trypsin, pronase, papain) that modify the protein components of the plasma
membrane, and then the cells were exposed to hypertonic shock. According to the results of
the work, it can be concluded that the role of membrane proteins, which were subjected to
proteolysis, in the mechanism of protective action of trifluoperazine is insignificant.

AMDip1IBHI CHOMYKM BUKOPUCTOBYIOTHCS B KIIHIYHIM MpakTULl Ta
HAayKOBUX JOCIIPKEHHSAX 0araro pokKiB, ajleé MEXaHI3M iX [Ili OCTaTO4YHO HE
BU3HaUeHUIl. PyiliHyBaHHS MeMOpaH HUISIXOM COJIOOLTI3alli MOSICHIOE iX 10
P BUCOKMX KOHIIGHTpALIAX, ajle MEXaHI3M [l1i IpU HIKYUX KOHLIEHTpaLIAX,
KOJIW MEMOpaHu HEe PYWHYIOThCA, 3alUMIIA€ThCsl HeBlAoMuM JlimiaHi Ta O1IKOBI
Teopii B3aeMofii 3 O10JOTrIYHUMU MeMOpaHamMu OyiM 3alpoNOHOBaHI AJid
MOSICHEHHSI 1[bOTO MexaHi3my. JlimigHa Teopis mepenadadae, Mo MeMOpaHHI
Mgy € TiapoGoOHUMH NITHKaMU Hecrnenudiyaoi B3aemoii 3 ambidinamu,
HATOMICTh OLTKOBa TEOPisi CTBEPIKYE, 0 aMDi(iabHI CIOTYKH B3a€EMOIIOThH 3
Oinkamu, 1 mependadae, mo crnenudiydl OUTKU-MIIMICHI MalTh KHUIISHI s
3B'I3yBaHHS y MeXkaxX CBOIX TiipooOHUX AinsHOK. Ha chorojHimHiA J1€Hb
YUCJICHHI PELeNTOPH HEHPOTPAaHCMITEPIB Ta 10HHI KaHAIM OyJH 1eHTU(IKOBaH1
AK Takl MileHi. 30KkpemMa, OKa3aHO 3aJy4YeHHs CKEJIETHUX OLIKIB €pUTPOLIUTIB,
a caM€ aKTHHY, CIEKTpUHY Ta Ouika 4.1 10 MOAYJAIil MJIMHHOCTI MEMOpaHU
¢eHoTiaziHaMK;  3B’sA3yBaHHSA ~ N-mpomin  Oerta-D-rmrokomipaHosiny 3
nepeHocHukoM  rimoko3n  GLUTIL;  B3aemonmito  Tpudromepasuny  Ta
xnoprpomasuny 3 Ca?*- 3p’a3ylounMu OinKamMu, a caMe KaJabMOIYJIIiHOM, i
NPUTHIYEHHS BIANOBIIHUX TPAHCHOPTHUX CUCTEM.

Bigomo, mo amdidiibHi cnomyku, cepea HUX 1 TpudToprepasuH 3a
MEBHUX YMOB 3aXWINAIOTh KIITHHH BiJ CTpecoBUX BIuMBiB. Hampukman, Bifm
OCMOTUYHHUX IIIOKIB — TINOTOHIYHOTO Ta TINEPTOHIYHOTO. bylo IikaBuM
3’sICyBaTH, UM 3a/lisTHa OLJIKOBA CKJIaJIoBa MEMOpaHU y 3aXUCTi KIIITUH JIFOJUHU B
yMOBax TIMEPTOHIYHOTO MIOKY. [l 1bhOro epuTpolUTH  0OpOoOJIsIN
dbepMeHTamMu (TpPUIICKH, TPOHA3a, TaraiH), K1 MOAU(]IKyIOTh O17IKOBI
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KOMITOHEHTH IIJJa3MaTHYHOT MeMOpaHW, a TOTIM KJIITHHU WiggaBaad mdii
TiMepPTOHIYHOTO MOKY IIISXOM ix mepereceHHs B 4,0 moin/m NaCl.

JUist  AOCHiDKeHHST  BUKOPHCTOBYBAJM  €PUTPOLIMTH, OJIEpKaHl 3
JIOHOPCHKOI KpoB1 JrofauHu. [licis BupalieHHs IUJIa3MH €pUTpOMacy TpHul
BiIMUBaJIM MIeHTpUGYTyBaHHAM B 10-KpaTHOMY 00Cs31 (h1310JIOTTYHOTO PO3UHHY
(0,15 moas/m NaCl, 0,01 mons/n dbocharauit 6ydep, pH 7,4). T'ineproHiunmii
IIOK 3ikicHIOBaM TiepeHeceHHsM KaituH B po3urH NaCl (4,0 monw/n) npu
temmneparypi 37°C 3 nmojanslioro iHKyOaliew npotsrom 5 xB. Tpudropnepasun
JA0JaBajil y  TINEPTOHIYHMW  PO3YMH  TEpel  BHECEHHSM  KIITHH.
AHTUTEMONITUYHY aKTUBHICTh aM(}iinbHOTO 3'€AHAHHS OOYUCITIOBAIM SK
BiJICOTOK 3HIKEHHS T€MOJII3Y KIITHH y MPUCYTHOCT]1 PEYOBHHH IO BiTHOILICHHIO
70 TeMoJizy B MpoOi, Mo He MICTUTh amdidpiny. DepMEeHTaTUBHY OOpOOKY
EpPUTPOLIUTIB TMPOBOJWINA 3TiTHO 3arajJbHOBH3HAHUX METOAMK. CTaTHCTUYHY
00poOKy OTpHUMaHHMX JaHUX IPOBOIWIM 3a JIOIMOMOro mporpamu Statistica
(Bepcis 6.0).

Otpumani gaHi mokasajid, 10 00poOKa €pUTPOLUTIB MPOTEOTITUIHUMU
dbepMeHTaMu MPU3BOJUTH JI0 HE3HAYHOI 3MIHM YYTJIMBOCTI KIITHH [0
FIIEPTOHIYHOTO IIOKY, 3MiHa ckiagae 5-7/% mnpu 37°C. JlogaBaHHs
TpudTOpnepa3uHy y TINEPTOHIYHE CEPEJOBUIIE 3MEHIIYE MOIIKOKEHHS
epUTPOIUTIB. PiBeHb 3axXUCTy 3alIeKUTh BIJ KOHIEHTpalii amdpiduibHOT
CHOJYKA 1 TNpH MaKCUMaJbHO e(eKkTHuBHINA KoHIeHTpalii (55 MKMOJIb/)
AHTUTEMOJIITUYHA AaKTUBHICTh Tpu(TOoprepazuHy ckinanae 85 + 3%. OOpoOka
€PUTPOLUTIB MPOTEOTITUYHUMHU (DEPMEHTAMH MPAKTUYHO HE 3MIHIOE 3aXUCHUUN
eekT TpuUpTOpIEpasMHy B  yMOBAaX TillepTOHIYHOrO MmOKy. Moro
AHTUTEMOJIITUYHA aKTUBHICTh ckiagae 81 + 5% — nmpu momepegHiit oOpoOI
KITIITUH TIpoHasoto, 87 = 3% — npu monepeaHiit 06poOiIi KIITHH TpUliCHHOM, 86
+ 4% — npu nonepeAHiit 0OpoOLl KIITHH MaraiHOM.

BuxopucroByBani y po6oTi (pepMEeHTH € TpeICTaBHUKAMHU TMIIKIACy
nenTuarigponas. Ix 0co6IMBICTIO € ceeKTHUBHUIA XapaKTep BILIMBY HA TENTHIHI
3B'SI3KM 'y OUIKOBIM Mmosekyni. Tpurncun, Oyaydu BUCOKOCHEIU(DIUHUM
dbepmMeHTOM, Ji€ TUIBKU Ha 3B'SI30K MK apriHIHOM Ta JII3WHOM, TaMaiH MopyIye
MEPBUHHY CTPYKTYpYy OlIKa CMYru 3 €pUTPOLMTIB JIOJMHU, BIAIMICTUTIOIOUH BiJT
HbOTO HEBEIMKI (parMeHTH, IO CYNPOBOJKYETbCS MPUTHIYEHHSIM HOro
TpaHCHIOPTHOT (PyHKIIi. TPUINICHH BIUIMBAE Ha TJIKOMPOTEIHW Ta TIIIKOJIMIIH,
BHACJIIJIOK YOT'O BIIICTUTIOIOTHCS ClaJIOB1 KUCIOTH. TakuM 4MHOM, YBECh HaOIp
OPOTEONITUYHUX (PEPMEHTIB YMHUTH JIOCUTh PI3SHOMAHITHY Jil0 Ha OLIKOBY
CKJIaJIOBYy MEMOpaHu epUTpOIHTa. AJle, HE3BaKAOUM Ha 1€, (epMEeHTAaTHBHA
oOpoOka KJIITHH HE 3MIHIOE 1X peakiii Ha TINePTOHIYHUNA MIOK 1
AHTUTEMOJIITUYHY aKTUBHICTH aM(PihiIbHOT CIOMYKH TPUQTOPIIEpa3UHY.

3a pesynbpTaTamMu poOOTH MOKHA 3pOOUTH BHUCHOBOK INMOJO0 HE3HAYHOI
poJii MeMOpaHHUX OUIKIB, SIKI MiAJABaJUCs MPOTEOII3y, Y MEXaHi3Ml 3aXUCHOI
nii Tpudropnepazuny. HalG1ab11 BUPOTIIHUM MICIIEM, Y MEKaxX SIKOTO

189



“Current Problems of Biochemistry, Cell Biology and Physiology”, 6-7 October 2022, Dnipro, Ukraine
“AKTyanbHi npo6aemum cyyacHoi 6ioximii, KniTMHHOT 6ionorii Ta disionorii ”, 6-7 }koBTHA 2022 p. AiHiNpo, YKpaiHa

peaitizyeThCs 3aXucHui eexT TpudroprnepazuHy B yMOBaxX rinepTOHIYHOTO
IIOKY € JIMiHa CKJIaJJoBa MEMOPaHU €PUTPOLIUTIB.

E®EKTUBHICTH 3BATAYEHOI TPOMBOIIMTAMM ILVIA3MH 3A
TEHAUHOIIATIN Y KOHEHA
Muxoaa Manwk, Bosogumup Tkavenko, JImutpo TapuaBcbkuii, Tersina
TkaveHko
HanionansHuit yHiBepcuteT 610pecypciB 1 IPUPOJOKOPUCTYBAHHS Y KpaiHu,
Kuis, Ykpaina
nikolai_malyuk@ukr.net

EFFICACY OF PLATELET-RICH PLASMA FOR TENDINOPATHIES IN HORSES
Mykola Malyuk, Yevgeny Brusko, Yulia Gnapovska, Volodymyr Tkachenko, Dmytro
Tarnavskyi, Tetyana Tkachenko
National University of Life and Environmental of Ukraine, Kyiv, Ukraine

The use of PRP significantly accelerates the healing of tendon injuries in horses and improves
the quality of regenerated connective tissues.

Obrpynmysanna ma mema. CTyniHb Ta IHTEHCHUBHICTh 3alalibHOTO
mpolecy 3a TEHJWHOMAaTii Mae Oe3mocepeqHid BIUIMB Ha PO3MIp Ta SKICTh
HOBOYTBOpeHOro pyors. Tomy OaxkaHo, mo0 1mei mporec OyB HE TUIBKH
penapaTuBHUM, a Iie ¥ pereHepatuBHUM. Came (akTtopu poCTy BIAIrparOTh
BAXKIIUBY pOJb y 3a0€3MeUYeHH] MNPUPOJHOTO MUISXY 3arO€HHS CYXOXKUJIKIB.
OnuuMm 13 Takux ¢akTopiB € 30arayena tpomooruramu miazma (Platelet Reach
Plasma, PRP).

Mera pobOoTM — JOCHIAUTH JIIKyBalbHY edektuBHICTh PRP  3a
TEHJIMHOMATIN Yy KOHEH.

Memoou. JliarHo3 1040 TEHAWHOMATII MMOBEPXHEBOIO 3TrMHAYa IMAJIBIISA
BCTAHOBJIIOBAJIM Ha OCHOBI  aHaMHE3y, 3arajbHOr0  KJIIHIYHOTO  Ta
OpPTOMNEANYHOTO OIJISAY KOHEH, a TaKOX YJIbTPACOHOIPa(iuHOro AOCHIIKEHHS
CYXOXKWJIKIB amaparoM SonoScape (S6V), Kwuraii. 30aradeHy TpomOonuTamMu
jaasMy TOTyBaliu Oe3rocepenbo mnepen il BBeAaeHHaM. st oTpumanus PRP
BUKOPHCTOBYBAJIM JIBOCTYNEHEBHI MeToj IUeHTpudyryBanHs kposi. Ha
MEepIIOMY eTami CTallII30BaHy LIMTPATOM HATPil0 KPOB LEHTpU(yTyBanu 7 XB
(270 g.) na uentpudysi UNICO, CIIA. Ilicns ueHTpudyryBaHHs BiIOUpaIu i3
npobipok mepmy ¢pakmiro miasmu - kposi  (Firstplasmafraction, FPF),
MepeHocwsin  ii  y CTepuibHI TEHTpU(YKHI MPOOIPKM Ta TMOBTOPHO
nentpudyryBamu 10 xB 31 mBuakictio 1700 ¢. YV pe3ynbrari yTBOPIOETHCS
Oarara Ha TpomOoruTH 1iasMa (platelet-rich plasma, PRP) (amxHst dpakiiis) ta
yrcrta 30imHeHa Ha TpomoOormtu tutasma (platelet-depleted plasma, PDP)
(Bepxus ¢paxiis). P-PRP BigOupanu y cTepuipHUN MITPHUI] 332 JTOMOMOTOIO
JIOBrOi CTEPUIJIBHOT TOJIKU JIJIsl CHiHANBHOT aHecTesii («pencily tip). Otpumanuii
npernapar BBOJIWIA B TPABMOBAHHUM CYXOXKHIIOK OJpa3y MiCis MPUTOTYBaHHS ITi]T
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KoHTposieM Y3J] OGesmocepeHbO0 B MiClle YpaKeHHS Yy TeEpioJ peayKuii
3aMaJIbHOTO TPOIECY (3MEHIIEHHS HaOpsKy, TimeprepMmii Ta OOIHOYOCTI).
Brenennst PRP y Mmiciie ypakenHs ogHokpartse. [licis iH ekl BnpoaoBx 7 ai0
TBapUHA YTPUMYETHCSI BUKIIOUHO B IeHHUKY. [loganpury peabimitaliito TBApUHU
MIPOBOJIMIIH 32 CTICIIaTbHO PO3POOICHOI0 CXEMOTO.

Pesynomamu. Ananmiz pe3ynbTaTiB  KIHIYHUX BuIpoOyBaHnb PRP,
CBITYUTH, IO 3aCTOCOBAHE JIKyBaHHSA, 3a JaHUMHU Y 3]l KOHTpOIIB, CYTTEBO
MIPUCKOPIOE BITHOBJICHHS CTPYKTYPH CYXOKHJIKA TIOBEPXHEBOTO 3TMHAYA TABIIS
y KOHEH: YITKO BUAHO (POpMyBaHHS HOBUX BOJIOKOH 3 J00pe BUPaKCHOIO
CTPYKTYPOIO, BHOPSIKOBAHUX, PO3TAIIOBAHUX MapaJIeIbHO OJUH OJHOMY. Take
pO3TanTyBaHHS BOJIOKOH CBIJYHTH MPO iX BIAMOBIAHUI aHATOMIYHUN TIPOIEC
dopmyBanus. IloemnanHs JiKyBaHHA 1 peaOUTITAlllHHUX BIpaB HE JIMIIE
IPUCKOPIOE OAYXKAHHS, a i 3a100irae BUHUKHEHHIO PEIU/IMBIB B MallOyTHHOMY.

Bucnosxu. BukxopuctanHsi 30arayeHoi TpoMOOIMTaMU IUIa3MU €
e(eKTUBHUM METOJIOM JIIKYBaHHS 3a TEHJAMHOIATII MOBEPXHEBOrO 3TrHHAYa
nanbllsl y KOHEH, SKUM Yy KOMIUIEKCI 3 pO3pOOJCHUM IUIaHOM (Pi3MUHUX
HAaBaHTa)XEHb JAa€ MO3UTHUBHI PE3yJbTaTH y BIIHOBIEHHI CTPYKTYPH YPaKEHOTO
CYXOKHJIKA.

BIIJIMB ME3EHXIMAJIbBHUX CTOBBYPOBUX KJIITUH HA
AKTUBHICTb PETEHEPATUBHUX IMPOILIECIB Y JIETEHEBIHA
TKAHUHI LIIYPIB 3A EKCIHEPUMEHTAJIBHOI'O ®IBPO3Y
KOuis Cypraesa
HanionansHuit yHiBepcUTET O10pecypciB 1 IPUPOJTOKOPUCTYBAHHS Y KpaiHU
Kwuis, Ykpaina.
E-mail: y.surtaieva@nubip.edu.ua

EFFECT OF MESENCHYMAL STEM CELLS ON THE ACTIVITY OF
REGENERATIVE PROCESSES IN THE LUNG TISSUE OF RATS WITH
EXPERIMENTAL FIBROSIS
Yuliia Surtaieva
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

Cell therapy based on the use of mesenchymal stem cells (MSCs) may become a future
therapeutic method for the treatment of various lung tissue diseases [1]. Studies on the
development of MSCs show that their use allows for effective restoration of damaged tissues.
It has been proven that transplanted MSCs inhibit the production of pro-inflammatory
mediators, reduce the deposition of collagen in the extracellular matrix, and generally
contribute to the recovery of lung tissue [4].

KniTunHa Tepariis Ha OCHOBI 3aCTOCYBaHHSI ME3€HXIMaJbHUX CTOBOYpPOBHX
kmitiH  (MCK) Moxke cratu MalOyTHIM TepaneBTUYHUM METOAOM  JUIs
JIKyBaHHS PI3HOMAHITHHUX 3aXBOPIOBAaHb JiereHeBoi TkaHuHU [1]. JlocmimkeHHs
no 3actocyBanHi0 MCK moka3yloTh, 110 iX 3aCTOCYBaHHS /103BOJIsI€ €(hEKTUBHO
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BIIHOBJTIOBATH YINKOJKEeHI TKaHwHH. JloBeneHo, mo TpancmiantoBani MCK
raJIbMyIOTh BHUPOOJICHHS MpOo3anajibHUX MEIIaTOpiB, 3HIKYIOTh BIIKIAJACHHSA
KOJareHy B MO3aKJIITUHHOMY MAaTpPUKCI Ta 3arajioM CIPHUSIOTh BIJHOBJICHHIO
JIETEHEeBOI TKaHWHH [2].

Mema pobomu. IlpoanamizyBaTh 3MIHM ILHUTOJOTIYHMX ITOKa3HUKIB
OponxoanbBeosionoro Jaaxy (BAJI) y mypiB 3 eKcnepuMEHTaJIbHUM
¢16po3om nerens micas 3acrocyBaHHs MCK Ta MOpIBHATH 3 aHAJIOTTYHUMHU
3MIHaMHM 3a TPAIUIIMHOTO METOAY JIKYBaHHS.

Memoou oocniodcenns. OO0’€KTOM JOCIIKEHHS OynM 3pa3Ku pPiIWHU
oponxoanbBeossipHoro iaBaxy (bAJI), oTpumaHoi Bia 1IypiB, CAMHIIb TOPOIU
Wistar, Bikom 4 Mmic., 3 eKCIIEpUMEHTATBHIM JIeTeHEBUM (piOPO30M, BUKITMKAHUM
TPAHCTOPAKAJIbHUM  BBEACHHSIM  PO3UMHY  OJICOMIIUMHY  TiIpOXJIOPUITY
0e3ImocepeIHbO B JiereHeBY TKaHUHY [3]. BCix TBapuH 3 BUpa)XKCHHUMH O3HAKaMHU
nereHeBoro (idopo3y Ha 45 100y (BUXIIHMI CTaH), PO3AUIMIN HA 4 JOCIITHUX
rpyn, no 20 romB B KOXHIA Tpymi. TBapuHam mepiioi TOCHIIHOI Tpynu
BBoaAuIM MCK TpaHcTOpakaibHO, 6€3110CEPEIHBO B JIETEHEBY TKAHUHY y /1031 3
MJTH/TBapUHY OJIHOPA30BO CIIpaBa; TBapWHAM JPYroi MOCHIAHOI Tpynmu —
BBO I MCK BHYTpIIIHROBEHHO B Ti ke 1031. TBapuHaM TpeThoi AOCIITHOL
rpynu TpU3HAYaIM TPATUIIAHUN METOJ| JIKYBaHHSA: BBEJCHHS PO3YUHY
JIEKCAaMETa30Hy Ta PO3YHMHY TianypoHinasu [3]; Ta koHTposibHA rpyna — 0,3 mi
dochaTHO-OydepHOro poO3UMHY TPAHCTOPAKAIbHO. TBapuH BUBOAWIA 3
EKCIIEPUMEHTY IIJISIXOM €BTaHa3li BHYTPIIIHbOYEPEBHUM BBEJICHHSIM JIETaIbHOI
no3u Tiomenran [3]. Hamami mnpoBoammu BAJl BigkpuTuM METOIOM 3
MOJATBIITUM MIKPOCKOTIIYHUM JTOCTIIPKEHHSIM P1JIUHH.

Pesynomamu Oocnioscenns. B pesynabTaTi TPOBEACHUX MIKPOCKOMIYHUX
JOCTIKEHb TOKa3HUKIB BAJI Oyno BHUSBICHO HACTYMHI THUNU KIITHH:
aNbBEOJIIpHI Makpodaru, JiMEGOIUTH, HEUTPOPLIM Ta, Y HE3HAUHIN KUIBKOCTI,
€03uHOG1TH, emTeNiid 1 epUTPOIUTU. B 3alIe’KHOCTI BiJ] MOPIBHSIHOI MepeBaru
MOKa3HWKA KUIBKOCTI TOro abo 1HMIOrO THUMY KIITUH HaJ I1HIIUMU
BUOKpemTtoBaiM HacTynHl Tunu BAJI: 3 mepeBakaHHSM BIJIHOCHOI KIJBKOCTI
MakpogariB — MakpodaraibHU TUI, JTIMPOUUTIB — JTIM(POUUTAPHUN THIIL
Bunazkis 13 nepeBakaHHAM 4yucia €03MHODUIIB uyu HelTpoduiiB y piauHi BAJI
HE BHABIEHO. B ycix rpynax AOCHP)KyBaHMX TBapUH HE OYJO BHUSBICHO
aTUNOBUX KJIITUH, IO MOXE CIYryBaTH MIACTaBOK JUIsl 3aCTOCYBaHHS
CTOBOYpPOBUX KIITHH SIK O€3[OCEepelHbO B JIET€HEBY TKaHWUHY, TaK 1 Yy
BHYTPIITHHOBEHHE PYCJ0. 32 BECh YaC €KCIEPUMEHTAIBHOIO JOCIIIKEHHS HaMU
OyJ10 BUSIBJICHO, L0 Y JIET€HEBIM TKaHUHI MICIs 3aCTOCYBAHHSI 3alIPOIIOHOBAHUX
METOJIIB JIIKyBaHHsS BiJI0OYBAalOThCSl peMapaTUBHI TMPOIECH 3 TOCTYIOBUM
3MEHIICHHSIM KUTBKOCTI JTIM(OIUTIB Ta 301IBIIEHHSIM aKTUBHOCTI aJTbBEOJISIPHUX
Makpoaris.

Bucrnoexu. BcraHoBieHo, 1o HopMaizaiis MOKa3HUKIB JOCIIIKYBaHOTO
BAJI naiikpaie Bii0yBasnoch y TBapuH, skuM 3actocoByBain MCK. Ilpuyomy,
aKTUBHIIIIE TIPOIECH BiJHOBIECHHS MPOXOMINA Y TBAPUH JTOCHTITHOI TPYIIH, IKUM
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anorenni MCK BBogwiu Oe3nocepeHbO B JIET€HEBY TKaHWHY. Y TBapuH 3
BHyTpimHboBeHHNM BBeleHHSIM MCK mnoxaszuuku BAJI Oynu Hmbkuumu, ajie
Kpallll, Hi)XK BIJITIOB1IHI TOKa3HUKH y TPYIIl TBAPHUH, K1 OTPUMYBAJIU TPAIUIIIIMHE
JKyBaHHS.
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PO3POBKA METOJY OYUCTKHU ®JIABIHOBUX AHTUBIOTHUKIB —
AMIHOPUBO®JIABIHY TA PO3EO®.JIABIHY I3 KYJbTYPAJBHOI
PIIUHU TPAHC®OPMAHTIB JAPIKIKIB PICHIA PASTORIS
Bojomun 1. %, ®aropa JI.?2
! JIbBiBCHKMit HALIOHANBHUI yHiBEPCHTET iMeHi IBana dpanka,

By [ pymeBcrkoro, 4, M. JIsBiB, 79005, Ykpaina
2 Incturyt Gionorii kniturn HAH Vkpainn
ByJ. [lparomanoBa 14/16, m. JIseiB, 79005, Vkpaina
iryna.voloshyn.blb@Inu.edu.ua

DEVELOPMENT OF THE METHOD OF PURIFICATION OF FLAVIN
ANTIBIOTICS ~AMINORIBOFLAVIN AND ROSEOFLAVIN FROM THE
CULTURAL LIQUID OF PICHIA PASTORIS YEAST TRANSFORMANTS

Voloshyn I. , Faiura L.
! lvan Franko National University of Lviv, 4 Hrushevskogo Str., 79005 Lviv, Ukraine

The ability of yeast transformants P. pastoris FMN1rosArosB to accumulate roseoflavin
(RoF) and aminoriboflavin (AR) in the culture medium was established. The conditions for
purification of flavin preparations were improved and their absorption spectra were
investigated.

Awminopubodnain  (AP®) Ta poseodnaBin (Pod) € ananoramu
puboduaBiny (P®D), ski TPOAYKYHOTbCS TIPAMIIO3UTHBHUMHU OaKTEpisMU
Streptomyces davawensis i Streptomyces cinnabarinus. 1li npupoaHi
AHTUOIOTUKHU TPOSBIAIOTh CHIIbHY aHTHOIOTUYHY JII0 IIOAO0 I'PaMITIO3UTHUBHUX
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oakrepi Staphyloccus aureus, Bacillus subtilis, Bacillus cereus ta Micrococcus
luteus. AP® ta Po® moxe OyTH BUKOPUCTAHWUU I JIKyBaHHS 1HQEKIIii,
CIIPUYMHEHUX CTIMKUMHU JI0 METUIMJIIHY INTamam® S. aureus. Ha BigmiHy Bif
Po®, AP® He nposBIisie TOKCUYHOI 11 HA KIITHHU ccaBliB. Ha chorogHinmHin
neHb AP® xomepiiiiHO He BHUpPOONSEThCA, TOAl sK Pod BupoOIseThCs
BUKJIIOYHO XIMIYHUM CHHTE30M, SIKMH € 0araToeTarmHUM 1 XapaKTepU3YEThCS
HU3BKUM BHXOJIOM LITLOBOTO MPOJAYKTY. TOoMy oliepkaHHS YMCTHX IMpenapariB
Po® T1a AP® y mnOpoMHCIOBOCTI 13 MIKPOOHUX HAJIMPOAYLEHTIB I[bOTO
aHTHOI0THKA Ma€ BEIMKY HAyKOBO-TIPAKTHUYHY LIHHICTH. JJii KOHCTPYIOBaHHS
HagnponaymneHTiB AP® Ta Po® gk BHXIOHI OpraHi3Md  JIOIIHHO
BUKOPHUCTOBYBaTH HasiBHI Haanpoayuentu ®MH ta PO, ockinbku cunre3 APD
ta Po® y xnituni BindyBaeThes 13 ®MH, sikuii, y CBOIO 4epry, yTBOPIOEThCS 13
P®. OcnoBuum ¢epmentom Giocuresy Pod e mumermntpanchepaza — N,N-8-
amino-8-nemermin-d-pudodaasinaumernintpanchepasza (ROSA), skuii cHHTE3ye
Po® 3 amiHopuboduaBiHy y JBOX KIHIEBHX TIOCIIJJOBHUX PEAKIIAX
METHUITIOBAHHS.

Mertorw naHoi poOoTH OyJ0 PO3pOOMTH CIOCIO OTPUMAHHS IperapaTtiB

AP® Ta Po® nuisgxom reTeposoriyHoi eKCIpecii KIFOYOBHX T'€HIB 010CHHTE3Y
AP® (rosB) ta Pod (rosA) S. davawensis, mo KOAywTh 8-auMeTHi-8-
amiHopubonaBin-5-pocharcunrerasy Ta aumerwiatpancdepasy — N,N-8-
amiHo-8-neMeTii-d-pubodaaBiHIuMETHATPAHChEpa3y B  CKOHCTPYHOBaHOMY
mrrami apikmpkie Komagataella. phaffii.
Panime renu rosA rosB 1 FMN1 Oynau BBeneHI B T'€HOMHU PELUIIEHTIB
imkeneproro mramy apixmkiB. K. phaffii 3 ekcripeciiinoro kaceroro prTEF1-
FMN1-prGAP-rosArosB. ®mapiHu 3 TOXHWBHHX CEPEIOBHUIN aHATI3yBaIH
MeTtoaoM marepoBoi xpomatorpadii (0,5% Na;HPO., pH 8,0). bBymo nigiopano
YMOBHU KYJbTUBYBaHHsI, 3a SKUX Yy KYyJbTYpPaJIbHIM PiIMHI HarpomamKyBajach
duryopecuitoroua croayka 3 Rf = 0,1. ®naBinu cynepHaTaHTIiB KyJbTYpaJbHOT
pinuHu azcopOyBaaM Ha KOJIOHII, 3amoBHeHii Florisil (komonka 15 x 30 mm) Ta
OPOBOJWIIM 1X CTYMIHYACTY eiiolio. AjcopOoBaHi (praBiHM eNIOIOBAIA 32
JOTIOMOTOI0 Pi3HUX KOHIeHTparlii anetony (1%, 2%, 4%, 8%, 15%, 25%, 35%,
50% Ta 100%). Amanmiz oTpumMaHMX TpoO 3a JOMOMOTOK MarmepoBOl
xpomarorpadii 1aB 3Mory BCTaHOBUTH, 1110 AP® Ta Po® BumuBamucs i3 Florisil
35% Tta 50% po3unHaMu aneToHy, BiAmoBinHo. OTpumani npernapaTtu ¢iaBiHiIB
KOHIIEHTPYBAJIM BUIIAPOBYBAHHIM 0€3 JOCTYIy CBITJa Ta HaHOCKIH (3—4 MuT) Ha
KOJIOHKY 3 LeJtosio3010. Emtorito (aBiHIB MPOBOAMIA BOJOKO 31 MIBUAKICTIO
npotoky — 30 mi/ro. 3a po3aiieHHsIM (IaBiHIB CIIOCTEPITai 3a JIOMIOMOTO0 1X
dmroopectieniiii B YO. [IpoBoawin ciekTpalbHUI aHalli3 OTpUMaHUX 3pa3KiB 3a
noromororo crekrpodoromerpa (Hach Lange DR 6000 UV-VIS). Beranosuim,
0 OTpuUMaH1 npenaparv (JaaBiHIB Majd MaKCUMyMH TOTIJIMHAHHA 3a 478 Ta
505 uM, mo € XxapaktepHuM 1jist APD ta Po®, BiamoBiIHO.
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Takum dYWHOM, 3a JOMOMOTOK JBOX €TamiB OYWUCTKH: CTYMIHYACTOl
xpomarorpadii va Florisil Ta xpomaTorpadii Ha 1e0I031 OTPUMAHO TIpenapaT
AP® ta Pod, mo miaTBEp/HKEHO 3a JIOMOMOTOK CHEKTPO()OTOMETPUYHOIO
aHaizy.

CTYJAEHTCBKE HAYKOBE TOBAPUCTBO
KA®EJIPU BIOXIMII TA ®I310JIOT THY

THE STUDENT’S SCIENTIFIC SOCIETY OF THE
DEPARTMENT OF BIOCHEMISTRY AND PHYSIOLOGY

MOHOKJIOHAJIBHI AHTUTUIA , IK OJIUH 13 CITOCOBIB
BOPOTHEU 3 PAKOM NPSIMOI KUIIIKA
€aizaBera Kinaparenko
JIHITTpOBCHKMIA HalllOHATLHUHN yHIBepcuTeT iMeH1 Onecs ['onuapa, J{ninpo,
Ykpaina

MONOCLONAL ANTIBODIES AS ONE OF THE WAYS OF FIGHTING
RECTAL CANCER
Elizaveta Kindratenko
Oles Honchar Dnipro National University, Dnipro, Ukraine

A study by a group of American oncologists of a drug for the treatment of rectal
cancer was reviewed. Preparations based on monoclonal bodies are used to treat various
diseases, including rectal cancer. After six months of dasarlimab, 12 patients went into
remission, none requiring chemotherapy.

Axmyanvricmb memu. Pak mnpAMOi KUIIKK - HaWYacTIUA BUJ
OHKOJIOTTYHHMX 3aXBOPIOBaHb, [0 BPaXarOTh CUCTEeMy TpaBiieHHs. CTaHaapTHE
JTIKYBaHHS paKy MPsSMOi KHIIKH BKIIOUA€ TOTAJIBHY ME30PEKTaIbHY EKCIIU31I0
(TME) — BunaneHHst mpsiMoi KUIIKKA — Ta XiMioTeparisi. Take JiKyBaHHS CYyTTEBO
3HUKYE SAKICTh JKUTTS MAI[IEHTIB, a XIMIOTepamisi BiJloMa CBOIMH MOOIYHUMU
edeKTaMu, TaKUMHU SK BHUIIQJaHHS BOJIOCCS Ta 3HW)KCHHS IMYHHOT'O CTaTycCy.
To6T10, uepe3 yCKJIaJHEHHS Omepallii Ta BUCOKY YacCTOTY MOBHOI MaTOJIOTTYHOI
peaxIrii 3pocTae 3aIiKaBIeHICTh 10 HEOTIEPATUBHOTO JIIKyBaHHS.

Mema. Po3risiHyTH, SIK Tpylla aMepUKAHChbKUX OHKOJIOTIB mipoBena Il ¢gazy
KJIIHIYHUX BUIIPOOYBaHb NIpenapary Ajs JIKyBaHHS paKy MpsiMOi KUIIIKH.

Oobrpynmysannsa memu. OIWH 13 NUISXIB JIKYBaHHS OHKOJIOTTYHHMX
3aXBOpIOBaHhL — II¢ Onokama Oimka PD-1. PD-1 BucrtaBimsioTh Ha CBOIH
MOBEPXHI MyXJUHHI KIITUHU — 1€ JO03BOJIS€E YHUKHYTH DPO3Mi3HABaHHS Ta
3HUINECHHS IMyHHUX KIITUH. [HTi0yBaHHS 1OTO O17Ka 32 JIOTIOMOTOIO
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MOHOKJIOHAJIbHUX AaHTUTLT POOUTH PAaKOBI KIITHHU 3HOBY «BUAUMHMEY, IO
JI03BOJISIE IMYHITETY OOPOTHCS 3 MYXJIHHOIO.

Hampuknazn, npemnapaT goctrapiaiMa0d 3aCHOBaHM Ha MOHOKJIOHAJIBHUX
antutuiax 1o PD-1 1 moka3aHuii AJ1sl JJIKyBaHHS paKy €HJIOMETpIs y TAIlEHTIB 3
nedexramu cuctemu penapari JJHK.

['pyna amepukaHCHKUX MEAMKIB 3 OHKOJOTIYHOTO LIEHTPY MpOBeia APYTY
da3zy KIHIYHUX [OOCHIIKeHb JocTapiiMaba A JIIKYBaHHA PaKy MPSMOTO
KUIIKA. B mocnimpkenHi Opanu ydacTh 16 MaIli€eHTiB 3 A1arHOCTOBAHUM PaKOM
npsmoi kumku Il abo Il cragii. Bonm otpumyBamm mpocrapmimad y
koH1eHTpalii 500 Mr BHYTPIIIHBOBEHHO KOXH1 3 HELII MPOTITOM 6 MicCSIIiB.

Pezynomamu. llicns 1miecTUMICAYHOTO Kypcy Jgoctapaimaldy y 12
MAIiEHTIB Movyanacs peMicisd, MpH I[bOMY KOJHOMY 3 HHMX He Oyna moTpiOHa
ximioTeparist abo TME.

ToOro y 12 mami€eHTiB CHOCTEpIraeThCcsl MOBHA KJIiHIYHA BIANOBIIb 0€3
O3HaK MyXJMHU HAa MarHiTHO-pe30HaHCHIA ToMorpadii. XKomeHn 3 maifieHTIB He
OTpPMMYBaB XIMIOIIPOMEHEBY Tepamilo abo He MiAJaBaBcs XIpyprivHOMY
BTPYYaHHIO, 1 HE OYJIO 3apeecTpOBAaHO >KOJHOIO BHUMAJIKY MPOTPECYBAaHHS UM
PELUANBY 111 YaC HACTYITHOTO CIIOCTEPEKEHHs (Aiana3zoH BijJ 6 10 25 MicsIIiB).

Bucnosku. IIpenapati Ha OCHOBI MOHOKJIOHAJIbBHUX T 3aCTOCOBYIOTh JIJIs
JIKYBaHHS PI3HUX 3aXBOPIOBAHb , B TOMY YHCJII 1 paK IPSIMOI KUIIIKH.

VY Xo#1 po3riisiy JaHOTO €KCIEPUMEHTAILHOTO MTPOBECHHS JTIKYBaHHS, 5
BUSIBWJIA, IO OTPUMAaHl pe3yibTaTH € OaratooOinsgtounMu. Ale mo0 1e
JIKyBaHHS paky Oyio Oulbll e(QEeKTUBHIMIMM Ta JOCTOBIPHUM, IOTPIOHO
MPOBECTH 11I€ JyKe 0arato JOCIIIKEHb.

Jliteparypa:

1.Cercek A, Lumish M, Sinopoli J, Weiss J, Shia J, Lamendola-Essel M,
El Dika IH, Segal N, Shcherba M, Sugarman R, Stadler Z, Yaeger R, Smith JJ,
Rousseau B, Argiles G, Patel M, Desai A, Saltz LB, Widmar M, lyer K, Zhang
J, Gianino N, Crane C, Romesser PB, Pappou EP, Paty P, Garcia-Aguilar J,
Gonen M, Gollub M, Weiser MR, Schalper KA, Diaz LA Jr. PD-1 Blockade in
Mismatch Repair-Deficient, Locally Advanced Rectal Cancer. N Engl J Med.
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IMPOBJIEMA PEJATYBAHHSI TEHOMY EMBPIOHY JIIOJAUHU
CUCTEMOIO CRISPR/CAS9 TA NEPCIIEKTUBHU Y
MAUBYTHbBOMY
KyuepsiBa Mapuna
JIHITpOBCHKMIA HalllOHATBLHUHN yHIBepcUTeT iMeH1 Onecst ['onuapa
Hepxauuii yHiBepcuret boiice, boiice, CILIA (akagemiyHa MOOLIBHICTD)
kucheryavaya98776@gmail.com

THE PROBLEM OF EDITING THE HUMAN EMBRYO GENOME WITH THE
CRISPR/CAS9 SYSTEM AND FUTURE PROSPECTS
Marina Kucheriava
Oles Honchar Dnipro National University
Boise State University, Boise, USA (academic mobility)

Genetic engineering is of great importance in the field of biotechnology, as it offers a
relatively simple and promising method for the final cure of genetic diseases in the early
stages of an organism's development. Especially from the perspective of treating diseases
associated with mutations in one gene, such as sickle cell anemia or hemophilia. However, the
use of genetic engineering methods on human embryos is criticized in the bioethical
community. Modern bioengineers believe that the CRISPR/Cas9 system has several possible
uses for improving human health: its own treatment, the study of normal and pathological
development of the embryo and human cells, and the development of new drugs.

PenaryBanHs reHiB — 1€ TOUHA BCTaBKa, HOKAyT 4M 3MiHa reHoMy. llepi
TEXHOJIOT1i penaryBaHHs TeHIB OyliM 3acHOBaHI Ha calT-crienu(piaHux
EHJIOHYKJIea3aX, $KI BUKJIMKAIM pyhHyBaHHsA y aBox naniorax J[HK Ta
CIIOHYKATH MEXaHI3MH perapaliii KIITHHU (TOMOJIOTIYHY pPEKOMOIHAII0 YU
HEroMOJIOTIYHE TOEJHAHHS KIHI[B). 3a3BUuYail IULUII0 € COMAaTH4YHI KIIITHHH,
CTaTeBl KJIITUHHU, CTOBOYpPOBI KIITHHM Ta eMOpioHH. Taki TeXHOJOrii HaJaaau
MOJKITUBOCTI ISl TIOKPAIEHHSI 3€PHOBHX KYyJbTYp, KOHCTPYIOBAHHS MOJENel
3aXBOPIOBaHHS, JOCIiIpKeHHS (YHKIH TeHiB Ta rerHoi Tepamii (Zhou, Q.
2020). Ha#momymsipHIiIm TEXHIKH, IO MAKTh HAWOUIBIIHMIA IMOTCHINAT IS
BUKOPHUCTaHHS y 010JI0T11 PO3BUTKY, 1€ MaJIbLEB] [IMHKOBI HyKJI€a3u, MOA10HI J10
aktuBatopiB TpaHckpumnii Hykieasn Ta CRISPR/Cas9 Texnomorii (Khalil A. M.
2020).

Hapasi texHosorii pearyBanssi reHiB IOBOJII 0OMEXEH1 Y BUKOPUCTaHHI1
Ta PO3IMIMPEHHS 1X MEX BHKJIMKAE eTHYHI Ta MeaudHi aedatu (Zhou, Q., 2020).
Hane nocmigxeHHs (OKYCYeTbCsl HA Cy4yaCHOMY BHKOPHUCTaHHI CHCTEMHU
CRISPR/Cas9 Tta 1i moxigHWX, OCKIJIBKH IISI CUCTEMA BBAXKAETHCS HANMJIETIIOO
BUKOPHUCTAHHI Ta OJIHIEI0 3 HAUOUIbII JOCIIPKYBaHUX B JaHui MoMmeHT (Banan
M., 2020).

KopoTki mnamiHApOMHI MOBTOPH, PETYISPHO PO3TALIOBaHI TIpynamu
(CRISPR)/CRISPR-acomitioBanuii 0iok (Cas) cucrema e MeXaHi3M 3aXHCTY
npokapioTiB Bia (aroBoi iH(ekIi Ta TpaHchepy miuasmig. 3aBIsSKU PO3BUTKY
010TEeXHOJOTIH 1 CUCTeMa BUKOPUCTOBYETHCS IJISl peAaryBaHHs TEHIB
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MPOKAPIOTUYHUX Ta €yKaplOTHUHUX oprani3MmiB. Ll cuctema moainserbcs Ha
JeKiJIbKa KJAciB, fKI MalOTh TaKi CIHiJbHI O3HAKW: BUKOPUCTAHHS KOPOTKUX
nociigoBHoctert JIHK — cmeiicepiB — nmns nanpsmienHs Cas Oinka. Takox
KOHCEPBOBAH1 IMOCJIIOBHOCTI JONOMAaraloTh TapreTyBaHHS — MpoTocHeicep-
cymikuui MotuB (PAM) gns  JIHK-tapreroanux Cas OuikiB, abo
nportocneicep-npuisrarounii Motus (PFM) nns PHK-tapreropanux Cas OiikiB.
Cucrema MOXK€ BUKOPUCTOBYBATHUCS [UJIsl pellaryBaHHS OKPEMUX HYKIICOTHUJIB,
MOIYJAIIT TPAHCKPUIIIIi, EMIreHETUYHOTO pearyBaHHs, CKPUHIHTY T€HOMHOTO
Mmaciitaby Ta pemaryBaHHs KiuiTuH i emOpioniB (Zhang, C., 2018). Cucrema
CRISPR/Cas9 ckmagaeTscsi — TphOX OCHOBHHX KOMITOHEHTIB: Oinok Cas9 3
JNHK-ennonykieasnoro aktuBHicTiO, TimoBa PHK (SgRNA) Ta TpaHc-akTHBHA
crispr PHK (tracrRNA). sgPHK 3a6e3mneuye crennudigHicTh, e(QEeKTHUBHICTL a
TouHicTh cuctemu (Hazafa, A., 2020).

Cucrema CRISPR/Cas9 pobutk po3pi3 y ABOJAHIIOTOBIH CTPYKTYpi y
micti, BuzHadyeHomy SQPHK. Hanani kimiTuHa BUKOPUCTOBYE OJIMH 13 MEXaHI3MIB
penaparlii — HeroMoJIOT1YHE MO€EAHAHHS KIHI[IB YA TOMOJIOTIYHO HAMpsAMIICHE., Y
pe3yJIbTaTl yoro 3’sABISETHCS MyTallisl, 0 1 € pe3yJIbTaTOM poOOTH cUCTEMU. Y
OakTepil 11e O3HAYa€ MEpepHBaHHS BIPYCHOro pernlikaTuBHOro mukiy (Zhang,
C., 2018).

Oen0 pe3yibmamis ma MexaHizmie

3riIHO 3 OIJISTHYTOO JIITEPATypOI0, HAYKOBUI MPOLIEC Y TaH1I TEM1 MOKHA
MOAUINTHA 3aJIEKHO BI1J] BUKOPUCTAHOrO O0’€kTa — eMOploHa TBapHHU YU
JIFOHH.

Pubka naHio — OAWH 3 HAWOUIBII BUKOPUCTOBYBAaHUX MOJICTBHUX
oprati3miB y 010JI0T1i 1HIMBIAyalbHOTO PO3BUTKY. B pe3ynbTari BUKOPUCTAHHS
cucreMu CRISPR/Cas9 Oyno mokazaHo, IO peAaryBaHHs T€HOMY IN VIVO
MOXJIMBO 3 50% edeKTUBHICTIO, JaHUI OpPTraHi3M CTaB MEPIIUM XPEOESTHUM 3
TaKUM PE3yJIbTaTOM. [HIIMIA eKCTIEpUMEHT BUKIIMKAaB OlasienbHl MyTallii B gatab
Ta etSrp Ta mokaszaB, IO OTpUMAaHI (PEHOTHIH MOXKYTh (PEHOKOIIIOBATUCH Y
TeHEeTUYHUX MyTaHTaX. bylo J0BeneHo, M0 B pe3yJibTaTi peJaryBaHHS TEHIB
OTpUMaHO (EHOTHUINH, WO BIJAMOBIJATM MYTaIllIM Y TeHaxX, TaKoX Oyio
nocmpkeHo (yHKINT okpemMux TeHiB (Hanpukian, zbtbl6a y posButky
KapaiomionuTiB). Hapasi ocHOBHUN (DOKYC MOCIIIKEHDb MOJSTae y MOKpaIieHH1
¢dynkmiit Cas9, narineni Ta ii eeKTUBHOCTI, 3HIKYIOUH BiJICOTOK HEI[ITHOBUX
myTariit. (Liu, K., 2019).

Ak Momens IS JOCHIIKEHHS OCOOJMMBOCTEM T€HHOI 1HXKEHepii
JIOJICBKOTO  €MOpiOHa TakKOoX BHKOPUCTOBYIOTbCS €MOpIOHM MaBmu. Y
nocnimkenni Niu, Y., 2014 wmopemno OACEKOro eMOpioHy Oyiio oOpaHo
Macaca fascicularis, Bouu mocmijpkyBanu penaryBaHHs Tphox rexiB - NrObl,
Ppar-y, Ta Ragl. docmigauku aictamucs BUCHOBKY, 1o cucrema CRISPR/Cas9
MOK€ BHUKOPHUCTOBYBATHCS IS TEHHOI 1HXKeHepii eMOpioHiB MaBmu, ane 3 16
BiJI[peIaroBaHuX eMOPIOHIB CIIOCTEPITANUCH Pi3HI KOMOIHAIlIT BJATIO OTPUMAHUX
MyTalliil y TapreToBaHUWX TIeHax. TakoXX BYEHI CHOCTepiraju Mo3aillu3M, IO
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CBIJUUTH MPO JTOJATKOBI pefaryBaHHs CHUCTEMOIO BXK€ MICIs MOJALTy eMOpioHa,
MPOTE HE CIIOCTEPIraucs MyTallli mo3a iIbOBUMHU T€HaAMHU.

Moo penaryBanHs eMOpPIOHIB JIOJUHU BUKOPUCTOBYETHCS TEXHIKA HOK-
iy JIHK, mo Bkitouae B cebe oTpuMaHHs po3puBY mojBiiiHOro janiora JJHK
Ta TOJIaJbIlle BUKOPUCTAHHS MEXaHI3MIB pernaparii y KJIITHHI. 3a JI0MOMOTOI0
KOPEKIIii T'eHIB KOPOTKMUMHU OJITOHYKJICOTHIAMHU YU 3aMIIICHHIM J1e(PEKTUBHUX
reriB  ix ¢yHkumionansHumu aHajgoramu CRISPR/Cas9 cucrema Moxe
BUKOPUCTOBYBATUCS 3 TEpaneBTUYHO MeToro. Hampuknan, Takuii MeToq
BUKOpUCTAIN ISl Kopekiii myTanii y IPSC st kicrozHoro ¢idposy, remodimnii
A Ta B-ramacemii. Takok MOXJIHMBE KOpPUTYBaHHSA MyTamiii [ -TnoOiHy Ta
MYBPC3 mio acomiifoBani 3 po3BUTKOM [-Tajacemii Ta rinepTpodiuHoi
kapaiomionatii. (Banan M., 2020)

Takox B1JIOMOIO ICTOPIE€I0 pelaryBaHHS T'€HIB Ha eMOpioHaX, IO MOTIM
Oyau pO3BHUHEHI Ta HApOJUKEH1 € 1CTOpis KuTaiichbkoro Oiodizmka Xe SHKyH,
skuit 3a gonomororo cuctemu CRISPR/Cas9 Buximkas myrtaitito y reai CCR5,
10 BBAXKAETHCS Mae 3HM3UTU pu3uK 1HGikyBaHHs BLJI. B pesynbraTi icropis
po3noBcroaniIach cBitoM Ta Xe onuuHuBces B B’ s3HuIi (Normile, D. 2018). Ilei
EKCIIEpUMEHT CTaB KJIIOYOBUM Y TMOYaTKy JUCKYCli OIlO€THKIB  I0/I0
penaryBaHHS T€HOMY JIFOTUHHU.

3riIHO 3 JOCIHIKEHHSM, omucaHuM B orjisiai Zhang, C., 2018, 72.4%
eMOpIOHIB  JIFOAWHHU, 3aIUTIAHEHUX CIEPMATO30iI0OM 3  TeTEePO3UTOTHOIO
myrTatiero y redi MYBPC3 nicns Bukopucrtanaa CRISPR/Cas9 , moxyTs HecTn
JIBI HEMYTOBaH1 KOIIi TeHiB y nopiBHAHHI 3 47.4% eMOp10HIB KOHTpOII0. byio
3HAWJIEHO TITBKKM OJUH eMOpioH 3 mo3ainusmom, otpumano 100% rapretHy
e(eKTUBHICTh Yepe3 BIACYTHICTbh Te€TEPO3UTrOTHUX OyiacroMepiB. Takox
penaryBaHHsS HYKJICOTHIIB Toka3ajo, 1mo 100% emOpioHiB Ta 67%, 1m0 HeclIu
toukoBl MyTanii B FANCF yn DNMT3B BiamosigHo. TobOto cucrema
CRISPR/Cas9 Moxe BHUKOPHUCTOBYBATHCS I BUIPABICHHS TI'CHETHYHUX
nedexTiB y eMOploHax JIFOIUHH.

3HauenHs 015 Cy4acHo2o CyCnilbCcmed

'enna imxeHepiss Mae BeIUYE3HE 3HAYECHHS Yy raiay3l Ol0TEeXHOJOTIH,
OCKIJIbKM MPOTIOHYE BITHOCHO MPOCTHM Ta MEPCHEKTUBHUN METOJI OCTATOYHOTO
BUJIIKYBAaHHS TEHETUYHUX XBOpPOO Ha paHHIX CTaigX PO3BUTKY OpraHi3my.
Oco0MBO 3 MEPCHEKTUBU JIIKYBaHHS XBOPOO, acOIIHOBAHUX 3 MYTallisIMH B
OIHOMY T€Hl, SIK CEpPHOBUAHOKIITHHHA aHemis uu remodims. Ilpote
BUKOPHUCTAHHS METOJIB T'€HHOI 1HXeHepli Ha eMOpioHaxX JIOJUHHU 3yCTpidae
KpUTUKY B OloeTnuHi coiuibHOTI. CydacHi Ol0iHXKEHEpH BBaXKarOTh, IO
cucreMa CRISPR/Cas9 mae kinbka MOXIMBUX CHOCOOIB BHKOPHCTaHHS IS
TIOKpPAIIICHHSI JIFOJICBKOTO 3JI0POB’SI: BIIACHE JIIKYBaHHS, BUBYCHHSI HOPMaJIbHOTO
Ta MAaTOJOTIYHOIO0 PO3BUTKY €MOpiOHa Ta KJITHH JIFOAWHHU, PO3poOKa HOBHX
aikiB. (Rossant J., 2018)

Bapro 3a3zHaunTH, mo cucrema aoci notpedye MoauQiKyBaHHs, OCKUTBKH
Ha JJAHOMY eTalll CIIOCTEPIraroThCs MO3alllIbOBI MyTallii, MO3ailiu3M Ta HU3bKa
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e(heKTUBHICTh pemnapailii MyTaIliid, o BUCBITIIeHI y pocmimkeHi Niu, Y. Takox
3QIMIIAETRCS TTpobIeMa 300py HEOOXITHOTO EKCIIEPUMEHTAILHOTO MaTrepiay,
OCKIJIbKH eMOpIOHH JIIOAUHH 3a00pOHEHO 30epirat IN VItro mosiie, Hix 14
JHIB, IO MOXXe OyTH HEIOCTAaTHIM JJii BHBYEHHS PO3BUTKY Ta pOCTY.
Haitgacrime BukopuctoBytoThcs 3PN eMOpioHu sk 00’ €KT mociipkeHHs. (Zhou,
Q., 2020).

TakoX BBaXAEThCA, IO PU3UK XBOPOO, IO KOHTPOJIOKOTHCS KIJIbKOMA
reHamu 3a jgomomororo cuctemu CRISPR/Cas9 moxyre OyTH SKIIO HE
HIBEJIbOBaHI, TO 3MEHINIEHI (XBopoOa AiblreiiMepa, IyKpOBHA AiabeT TOIIO).
3a3HaueHo, 10 IEBHOIO MipPOI0 MOXJIMBO 3HU3UTH PU3UK XPOMOCOMHHUX XBOPOO
Ta MyTaliil MITOXOHIpiaJlbHUX TeHiB. JJi MOYaTKy 3ampoBaHKEHHS TE€HHOI
IKeHepli y wMeauuHy cdepy TOTpiOHI 1HHOBAIii y 3aKOHOJABCTBI,
3aMpOBaKEHHSI CUCTEMH Y4acTl CYCHIJIbCTBA Ta CUCTEMH BIJIIIOBIJII HA PUHKHU.
(Zhou, Q., 2020).

OcHOBHOIO TPOOJIEMOIO 3aMpPOBAHKEHHS JIAHOT CHCTEMH € TIHUTaHHS
HEPIBHOCTI, OCKUIBKH JIOCTYINl JIO TE€HHOTO peJaryBaHHS MOXE IMPU3BECTH [0
yrBopeHHs «design babies», koiu reHHe peaaryBaHHS BUKOPHUCTOBYETHCS IS
3MIHH KOJIbOPY MIKIPH, Bojoccs Toio. [IpoTe cimix 3a3Ha4mTH, 110 TaKi PUCH, SKi
3yCTPI4arOTh JTUCKPUMIHAINIO Y CYCHUIBCTBI OUTBIION MIPOI0 KOHTPOIIOIOTHCS
KOMIUJIEKCHUMHM TE€HHUMHU PETYJSIISMU, 110 Ba)XXKO 3MIHUTH 3a JIONIOMOTOIO
cucTeM peaaryBanus renomy (Zhou, Q., 2020)

Otxe, penaryBaHHsS T€HOMY JIOAWHU y Taily3i O10JIOTiI PO3BUTKY €
MEPCIEKTUBHUM Ta BAXKIUBUM HANPSIMKOM, IO BIAKPUBAE MOMIJIMBOCTI JIs
JIKYBaHHSI TEHETUYHUX XBOPOO Ta BUBUEHHS OCOOJMBOCTEH PO3BUTKY JIFOJUHU
Ha 3apoakoBomy etarni. [Ipore ockinbku cucrema CRISPR/Cas9 acowiiioBana 3
MOXJIMBUMH PU3UKAMU MO3alIbOBUX MyTalliii, BOHA BCE I¢ MOTpedye 3HAYHOT
Moau(ikamii s Toro, 1mo0 Oe3MeYyHO BUKOPUCTOBYBATH 1i Yy MEIUIMHI
MalOyTHHOTO.

Jliteparypa

Banan M. (2020). Recent advances in CRISPR/Cas9-mediated knock-ins in mammalian cells.
Journal of biotechnology, 308, 1-9. https://doi.org/10.1016/j.jbiotec.2019.11.010

Hazafa, A., Mumtaz, M., Faroog, M. F., Bilal, S., Chaudhry, S. N., Firdous, M., Naeem, H.,
Ullah, M. O., Yameen, M., Mukhtiar, M. S., & Zafar, F. (2020). CRISPR/Cas9: A powerful
genome editing technique for the treatment of cancer cells with present challenges and future
directions. Life sciences, 263, 118525. https://doi.org/10.1016/j.1fs.2020.118525

Khalil A. M. (2020). The genome-editing revolution: a review. Journal, genetic engineering &
biotechnology, 18(1), 68. https://doi.org/10.1186/s43141-020-00078-y

Liu, K., Petree, C., Requena, T., Varshney, P., & Varshney, G. K. (2019). Expanding the
CRISPR Toolbox in Zebrafish for Studying Development and Disease. Frontiers in cell and
developmental biology, 7, 13. https://doi.org/10.3389/fcell.2019.00013

Niu, Y., Shen, B., Cui, Y., Chen, Y., Wang, J., Wang, L., Kang, Y., Zhao, X., Si, W., Li, W.,
Xiang, A. P., Zhou, J., Guo, X., Bi, Y., Si, C., Hu, B., Dong, G., Wang, H., Zhou, Z., Li, T.,
... Sha, J. (2014). Generation of gene-modified cynomolgus monkey via Cas9/RNA-mediated
gene targeting in one-cell embryos. Cell, 156(4), 836-843.
https://doi.org/10.1016/j.cell.2014.01.027

200



“Current Problems of Biochemistry, Cell Biology and Physiology”, 6-7 October 2022, Dnipro, Ukraine
“AKTyanbHi npo6aemum cyyacHoi 6ioximii, KniTMHHOT 6ionorii Ta disionorii ”, 6-7 }koBTHA 2022 p. AiHiNpo, YKpaiHa

Normile, D. (2018). CRISPR bombshell: Chinese researcher claims to have created gene-
edited twins. Retrieved 20 April 2022, from https://www.science.org/content/article/crispr-
bombshell-chinese-researcher-claims-have-created-gene-edited-twins

Rossant J. (2018). Gene editing in human development: ethical concerns and practical
applications. Development (Cambridge, England), 145(16), dev150888.
https://doi.org/10.1242/dev.150888

Zhang, C., Quan, R., & Wang, J. (2018). Development and application of CRISPR/Cas9
technologies in genomic editing. Human molecular genetics, 27(R2), R79-R88.
https://doi.org/10.1093/hmg/ddy120

Zhou, Q., Zhang, Y., Zou, Y., Yin, T., & Yang, J. (2020). Human embryo gene editing: God's
scalpel or Pandora's box?. Briefings in functional genomics, 19(3), 154-163.
https://doi.org/10.1093/bfgp/elz025

OKHNCHUM CTPEC 3A YMOB TPABMU
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blagodarova364@ukr.net

OXIDATIVE STRESS DUE TO TRAUMA
Natalia Prokosheva, Galyna Ushakova
Oles Honchar Dnipro National University, Dnipro, Ukraine

The high rate of oxidative metabolism in the brain makes it particularly vulnerable to
damage by reactive oxygen species and active carbonyl compounds, disruption of the blood-
brain barrier, and the entry of products of oxidative modification of proteins and lipids into
the bloodstream. To conduct an experimental study of the consequences of the development
of oxidative stress after trauma, a model of hemorrhagic brain damage was reproduced.

BaxxnuBy posib y 6aratbox narogi3ioIoTiuHUX 3MiHAX, IO BII0YBAIOTHCA
micyis TpaBMH Bimirpae okucHuii crpec [1, 2]. Bucoka MIBHAKICTH OKHCHOTO
0OMIHY B MO3KY pOOJIATh HOTO OCOOJIMBO BPA3IMBHUM JI0 YPaKEHHS aKTUBHUMHU
dopmamu kucHio (ADK) ta akruBHuMHU KapOoHUTbHUMHU crionykamu (AKC),
MOPYIICHHIO TeMaroeHuedaniyHoro 0ap’epy [3] 1 HamxopkeHHS MPOIYKTIB
OKMCHOT Moauikalii OUTKIB Ta JIMiAIB y KPOB’sIHE pyciio. AHamI3 JiTepaTypHUX
JDKepesl HABOJIUTh Ha JIYMKY, IO BU3HAYEHHS MOJIU(]IKOBaHUX OLIKIB y KPOBI
MO’K€ MaTH J1arHOCTUYHE 3HAYCHHS y MPOTHO3YBaHHI HECTIPUATIMBHUX MOJIN Y
Mo3ky micings YMT, a TakoX MOHITOPUHTY €(QEKTHUBHOCTI TeparneBTUYHHX
3ax0/liB HA PAaHHHOMY €Tarll Ta 3a PO3BUTKY MOCTTPABMATHUYHUX HEBPOJIOTIYHHUX
YCKJIaTHEHb.

Ha croromni ommcano 6arato ¢Gopm OkucHO MOIM(DIKOBAaHWX TPOTEIHIB
(OMII), sixi BiIpI3HSAIOTBCA 32 CBOEI CTPYKTYpPOIO Ta LUISIXaMU YTBOPEHHS.
Haii6inpmr yacTo aAns OLIHKM OKHCHOTO CTpPeCy BHUKOPHCTOBYIOTh TaKH
nokazHuku OMII sk KiHIIEBI TPOIYKTH OKHCHOI Momu(ikaiii mpoTeiHiB,
KapOOH1JIbHI CTIOJTYKH, KIHLIEBl MPOAYKTH TITIKaLIii.

JI71s1 IpoBeICHHSI €KCIEPUMEHTAILHOTO JTOCIIIPKEHHS HACIIIKIB PO3BUTKY
OKHCHOTO CTPECY MICJs TpaBMH BIATBOPIOBAIM MOJIENb T€MOPAriyHOIO
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ypaXXe€HHs TOJIOBHOT'O MO3KY BUKOPHUCTOBYBAJIM JOPOCIUX caMIliB u1ypiB Bictap
BIKOM 8§ THJKHIB, y sIKUX OyB IONEPEAHBO 1HAYKOBAHUHN IyKpOBUH AiabeT 2 TUiry
(y BigmoBigHOcTi 3 BuMoramu GLP Ta €Bpomeicbkoi KOHBEHIlI MpO 3aXHCT
XpeOEeTHUX TBAPHH, K1 BUKOPUCTOBYIOTHCS JIJIS IOCTIIB).

Hnst ominku po3BuTky KOC BHKOpPHUCTOBYBallM TaKW MOKa3HUKH, SK
piesb MJIA, AOPP, o6inkoBux kap6onumie PC370 Ta PC430, a Takox
koHueHTparis KIII'.

Otpumani pe3ynbTaTh BKa3ylOTh Ha 30UIbIICHHS TOKa3HUKY MJIA y
Ia3Mi KpoBi IIypiB 3a yMOB BHYTpHIIHbOYepenHoi remoparii (p < 0,05)
NopiBHSAHO 3 iHTakTHUMH TBapuHamu. Jlns AOPP cmocrepiranach Taka X
TeHAeHIisI, mo W ana MJIA, xoua 3miHuM Oynu MeHm cyTteBumu. Crif
3a3HAUYMTH BENIMKY BapiabenbHicTh ganux: Bmict AOPP 'y mypis
eKCIIepUMEHTaIbHOI Tpynu KonmBaBcs B Mmexax Binm 0,9 mxmons/r mo 3,4
MKMOJIB/T Oisika mopiBHsAHO 3 Bix 1,3 mxMonws/r mo 1,8 mMkMonw/T Oinka y
IHTaKTHUX TBapuH. BpaxoBytouu, mo MJIA € BU3HAaHUM MapKEepOM 3arajbHOTO
OKHUCIIIOBAJILHOTO CTpECy, IO BioOpaxkae CTajlil0 MEPEKUCHOTO OKHUCICHHS
mmigie, a AOPP — wmapkepoM okuCIIOBajgbHOI Moaudikaiii MPOTEiHIB,
MOJAIBIIN JOCHIDKCHHS Ha BU3HAYEHHS PIBHS KapOOHIIBbHOI Moaudikarii —
He3BopoTHIM migTunom OMII, 1mo Moxke NPU3BOIUTH 10 CTIMKOTO MOPYIICHHS
(GYHKII0HATBHOI aKTUBHOCTI MPOTEIHIB Yy HEHTPaIbHIA HEPBOBIN CUCTEMI MICII
TpPaBMHU.

1. Abdul-Muneer P M., Chandra N., Haorah J. Interactions of oxidative stress and
neurovascular inflammation in the pathogenesis of traumatic brain injury Mol Neurobiol .
2015;51(3):966-79. doi: 10.1007/s12035-014-8752-3

2. Zhang X, Li Z., Zhang Q, Chen L, Huang X., Zhang Y, Liu X., Liu W, Li W.
Mechanisms Underlying H202-Evoked Carbonyl Modification of Cytoskeletal Protein and
Axon Injury in PC-12 Cells Cell Physiol Biochem 2018;48:1088-1098
https://doi.org/10.1159/000491975

3. Menizibeya O, Nikos E Mastorakis Stress-induced blood brain barrier disruption:

Molecular mechanisms and signaling pathways Pharmacol Res. 2020 Jul;157:104769. doi:
10.1016/j.phrs.2020.104769.

202



“Current Problems of Biochemistry, Cell Biology and Physiology”, 6-7 October 2022, Dnipro, Ukraine
“AKTyanbHi npo6aemum cyyacHoi 6ioximii, KniTMHHOT 6ionorii Ta disionorii ”, 6-7 }koBTHA 2022 p. AiHiNpo, YKpaiHa

BIIIUB AJIIMEHTAPHOI'O KO®EITHOBOI'O HABAHTAXKEHHS HA
®YHKIIOHAJIBHAN CTAH HUPOK ITPU MOJIEJTIOBAHHI JENNPECUBHOTI'O
CTAHY VY 11YPIB
Amnacracig Kanau6a, Osiena Xomenko, I'ajiuna YumiakoBa
JIHInpoBChKMIA HAIllOHABHUHN YHiBepcuTeT iMeHi Onecs ['oHuapa,

Huinpo, Ykpaina
E-mail: khomenkoelen@gmail.com

INFLUENCE OF DIETARY CAFFEINE LOAD ON THE FUNCTIONAL STATE OF THE
KIDNEYS IN RATS DEPRESSION MODEL
Anastasiia Kandyba, Olena Khomenko, Galyna Ushakova
Oles Honchar Dnipro National University, Dnipro, Ukraine

Biochemical characteristics of kidney functions were studied in rats depression and contagious
depression models with dietary caffeine loading. It was found increase of oxidative stress parameters based
on MDA level measured. Based on increased creatinine in kidneys after caffeine supplementation decline in
kidney function may be assumed.

Obepynmysanus ma mema. Cepell HACIIIKIB BIMHM BIUIUB HA MCHUXIYHE 3]I0POB’S, a
came TMO0siBa JICIPECHBHHUX CTaHIB, € OJHUM 13 HaiBaroMmimux. JlOCTIIPKEHHS B IIJIOMY
MOKa3ylOTh TMEBHE 30UIBIIEHHS 3aXBOPIOBAHOCTI Ta MOIIMPEHOCTI TMCHXIYHUX PO3JIAIIB.
JlenpecuBHUN CTaH AacOLIIOETHCA 3 PO3BUTKOM OKHCHOTO CTPECY 1 PI3HOTO CTYIEHIO
3aMmajibHUX TMpoleciB. BUSABICHO KOpenslilo MK CHUMIOTOMaMHu Jenpecii Ta BHUCOKOIO
WMOBIPHICTIO IIBUJIKOTO 3HMKEHHS (YHKIIOHYBaHHS HUPOK. MeTa poOOTH — BU3HAYEHHS
MJIA, sk mOKa3HHMKa OKHCHOTO CTpeCcy Ta MOKa3HHMKIB (PYHKIIOHYBaHHS (KOHLIEHTpalis
CEYOBMHM Ta KpPEaTHUHIHY) B TOMOI'€HAaTI HUPOK IIYypiB 3a YMOBH JENPECUBHHUX CTaHIB Ta
J0JTATKOBOTO alliIMEHTapHOTO KOPETHOBOTO HaBAaHTAKECHHSI.

Memoou. JlocaigxeHHs: mpoBoAWIM y dabopaTopisix kadenpu 0ioximii Ta ¢izionorii
JIHITPOBCHKOTO HallOHANBHOTO YHIBepcutery imeHl Onecs I'onuapa (M. [[Hinpo) Ha 48
nabopatopaux mrypax Wistar Baroro 180-210 r. Ha mouaTky €KCIEpUMEHTY TBapuHH 3a
cTaTTio Oynu mofuieH] Ha 4 rpynu (1o 2 MiArpYIX: caMlli 1 caMuIll) Mo 6 TBapUH B KOXKHIN
niarpymni: 1 rpymna — TBapuHHM y SKUX MOJEIIOBAIHN JICTIPECiio; 2 Tpyna — TBAPUHH, SIKUM
BBOJIMJIM KOGEiH MICIsl MOACIIOBAHHS Jenpecii; 3 rpyma — IIypu 3 KOHTario3HOIO JEMPeCiEro;
4 Trpyna - mypu 3 KOHTariO3HOIO JIETIPECI€l0, SKUM BBOIWUIU Kodein. [[ns MopentoBaHHS
nenpecii 'y 1mypiB mnpoTsroM 10 THXKHIB BUKOPHCTOBYBAlU MOJENIb XPOHIYHOTO
HernepeadauyBaHoro crpecy. st popmyBaHHS Tpynu TBapUH 3 KOHTArio3HOIO JCMPECIEI0 Y
KJIIITKY 3 JIBOMa JENPECUBHUMHU TBAPUHAMM I11/ICAJKyBaJIM 1HTAaKTHOTO MIypa 1 3aJIUIIAIN Ha
5 twxkHiB. KodeiH BBOIUBCS TBapuHAM BHYTPILIHBOILTYHKOBO 3a JOTIOMOTOK 30HIY (25
Mr/Kr Ha 100y). Bmict B romorenati aHupok TBK-aktuBHux cnonyk (MZIA) Bu3Hauanu 3a
Annpeeoro, 1988. KoHiieTpailito CCHOBUHU Ta KpEaTHHIHY BU3HAYaJIM TOMOTEHATI HUPOK 3a
CTaHJAPTHUMU JIAOOPATOPHUMH METOJMKAMHU 3 BUKOPUCTaHHSIM TeCT-HAO0OpIB (ipMu
«CORMAY». CratuctuuHy 0OOpOOKY pe3yibTaTiB MPOBOAWIA 3a JOIMOMOTOI0 MPOTrpaMu
Excel 3 HanOymoBamu. Biporignum BBaXkanu pe3ybraT, skiio P < 0,05.

Pe3zynomamu. Po3BUTOK OKMCHOTO CTPECY BU3HAUYAIM 33 OKa3HUKAMU MEPEKHCHOTO
okucHenHi mimiaiB (M/IA). 3a nonepeanimu aiteparypaumu nanumu (Kamper et al., 2009)
BCTAHOBJICHO, 1110 32 PO3BUTKY Jemnpecii BiIOyBa€ThCs 30UIBIICHHS MOKA3HUKIB BTOPUHHUX
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(MZIA) npoayxkris I1OJI y mrypiB pi3HOi cTaTI.

[Tokazano, mo BMicT TBK-akTUBHHMX CIIOJIYK B TOMOT€HATI HUPOK LIypiB Y MIATPYIIi
caMIliB 3 KOHTario3HOIO JIEMpPECi€ro, SKUM BBOIWIN Kodein 3poctaB Ha 30% MOPIBHIHO 10
TBapHH 3 KOHTAri03HOIO JIEMPECi€l0, B MIATPYIi CaMUIlb CIIOCTEpiraau miaBuieHHs Ha 18%.
Y miarpymni camuilh CiocTepirany miaBuiieHs pisa MJIA y TBapuH, SKUM BBOJWIN KO(eiH
MOpPIBHAHO 13 Aenpeciero Ha 30%. 3HMKEeHHS KOHLEHTpallli KpeaTHHIHYy B TOMOTEHaTI HUPOK
CHIOCTEpirajn y TBapuH, SKUM BBOJWIM KO(EiH NOPIBHAHO 3 TBapUHAMH, Yy SKHX
MOJICITIOBAJIH JICTIPECIIO 1 KOHTAr103HY JACTIPECIIO K Y CaMIIiB Tak 1 camuilb Big 12% 1m0 37%,
[0 MOKE€ CBUIYMTH TIPO 3HIKEHHS (YHKII HUPOK, IO BHUMIPIOETHCS OIIHIOBAHOIO
IIBUJIKICTIO KJIyOOUKOBO1 (DUIbTpallii Ha OCHOBI PIiBHS KpeaTuHiHy. BiporigHux 3miH
KOHIIEHTpAIlii CCYOBUHHU B TOMOT€HATI HUPOK BCIX AOCIIPKYBAHUX IPYIl HE CIIOCTEPIrajiu.

Bucnosku. JlocaimkeHo O10XiMIUHI XapaKTepPUCTHKU (DYHKIIH HUPOK HAa MOMACIISIX
Jeripecii Ta KOHTario3Hoi Jienpecii y mypiB 3 aliMeHTapHUM KO(PETHOBUM HaBaHTAKCHHSIM.
Byno BusiBIE€HO MiJBUIICHHS MapaMeTpiB OKHCHOIO CTpecy Ha ocHOBI piBHI MJIA B
romMoreHaTi HUpok. Ha mijcraBi miIBUIIEHHS] KPEaTUHIHY B HUPKaX MICIs BBEAEHHS KOPEiHy
MO>KHA MPUITYCTUTH 3HWKEHHS (DYHKIIIT HUPOK.
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