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THE SCIENTIFIC PROGRAM
THE 5th INTERNATIONAL SCIENTIFIC CONFERENCE
“CURRENT PROBLEMS OF BIOCHEMISTRY, CELL BIOLOGY AND
PHYSIOLOGY”
1-2 October, 2020
Dnipro, Ukraine

Thursday, October 01

10.00-10.30 Official opening of Conference

WELCOME TO THE CONFERENCE

Acting rector of DNU, Prof. Oleg Drobakhin

The Vice-rector of scientific work of DNU, Prof. Sergiy Okovyty,

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
NEUROSPECIFIC PROTEINS AS MARKERS FOR POSTTRAUMATIC
SYNDROME
Galyna Ushakova
Oles Honchar Dnipro National University, Dnipro, Ukraine

10.45-11.00

PECULIARITIES OF THE HIPPOCAMPAL STRUCTURE IN APOE-- MICE FED
DIETS WITH DIFFERENT FAT COMPOSITION

Galyna Skibo, Tetiana Kovalenko, Iryna Osadchenko, Dmytro Shepilov, Nittaya Marungruang,
Olena Prykhodko, Galyna Ushakova

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

Lund University, Lund, Sweden

Oles Honchar Dnipro National University, Dnipro, Ukraine

11.00-11.20

NOVEL DUAL nSMase2/AChE INHIBITORS AS A THERAPEUTIC APPROACH TO
SUPPRESS PROTEOPATHIC SEED PROPAGATION

Tina Bilousova, Bryan J. Simmons, Rachel R. Knapp, Chris J. Elias, Jesus Campagna,
Mikhail Melnik, Sujyoti Chandra, Samantha Focht, Chunni Zhu, Kanagasabai Vadivel,
Barbara Jagodzinska, Whitaker Cohn, Patricia Spilman, Karen H. Gylys, Neil K. Garg,
Varghese John

University of California, Los Angeles

11.20-11.45

THE LEVELS OF THE AUTOPHAGY MARKERS IN TG MICE, WHICH EXPRESS
A POINT MUTANT (S9A) OF HUMAN GSK-3 B

Victor Dukat, Anita Sidhu and Tetyana Duka

The Georgetown University Medical Center, Washington, DC, USA
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11.45-12.00

AZOBENZENE/NITRAZEPAM-BASED LIGHT-CONTROLLABLE MODULATORS
OF THE INHIBITORY BRAIN RECEPTORS

Galyna Maleeva, Daniel Wutz, Karin Rustler, Alexandre Gomila, Alba Nin-Hill, Mercedes
Alfonso-Prieto, Petra Scholze, Franck Peiretti, Carme Rovira, Burkhard Koenig, Pau
Gorostiza, Piotr Bregestovski

Institute for Bioengineering of Catalonia (IBEC), The Barcelona Institute of Science and
Technology (BIST), Barcelona, Spain

University of Regensburg, Institute of Organic Chemistry, Regensburg, Germany
ICREA/UB, Departament de Quimica Inorganica i Organica, Barcelona, Spain
Computational Biomedicine, Institute for Advanced Simulations IAS-5 and Institute of
Neuroscience and Medicine INM-9, Forschungszentrum Jiilich GmbH, Jiilich, Germany
Department of Pathobiology of the Nervous System, Center for Brain Research, Medical
University Vienna, Vienna, Austria,; Aix Marseille Université, INSERM 1263, INRA 1260,
C2VN, Marseille, France

Institucio Catalana de Recerca i Estudis Avangats (ICREA), Barcelona, Spain

Network Biomedical Research Center in Biomaterials, Bioengineering and Nanomedicine
(CIBER-bbn)

Aix-Marseille University, INSERM 1106, INS, Institut de Neurosciences des Systemes,
Marseille, France

Department of Normal Physiology, Kazan State Medical University, Kazan, Russia
Institute of Neurosciences, Kazan State Medical University, Kazan, Russia

12.00-12.15

NOVEL PROTEIN TARGETS OF THIAMINE AND ITS DERIVATIVES IN
NERVOUS TISSUE

Olha Mezhenska, Andrii Rebriev, Yuliya Parkhomenko

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

12.15-12.45 Poster presentation Coffee break

PLENARY SESSION: MEDICAL BIOCHEMISTRY AND PHYSIOLOGY
Chairmen: Prof. Olena Severynovska, Ganna Maslak

12.45-13.00

INDICATORS OF FOLLICULAR LIQUID AT THE DEVELOPMENT OF OVARIAN
HYPERSTIMULATION SYNDROME

Oleksandra Bekasova, Liudmyla Omelianckyk, Vira Kopiika

Zaporizhzhia National University, Zaporizhzhia, Ukraine

13.00-13.15

CHANGING LEUCOCYTIC ELASTASE ACTIVITY IN CHRONIC KIDNEY
DISEASE

Vasylchenko V., Korol L., Kuchmenko O.

State Institution "Institute of Nephrology of the National Academy of Medical Sciences of
Ukraine", Laboratory of Biochemistry, Kyiv,Ukraine; National University of Kyiv-Mohyla
Academy, Kyiv,Ukraine
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13.15-13.30

BIOCHEMICAL BASIS FOR THE FORMATION AND PROGRESSION OF
FIBROUS TISSUES

Serhiy Verevka, Natalia Voroshylova, Natalia Obernikhina

SE “Kolomiychenko Institute of Otolaryngology of the National Academy of Medical
Sciences of Ukraine”, Kyiv, Ukraine

Bogomolets National Medical University, Kyiv, Ukraine

13.30-14.30 Lunch

14.30-15.00

THE ROLE OF MATRIX METALLOPROTEINASES IN LUNG FIBROSIS
Iuliia Gordiienko, Oksana Karasova, Victoriia Rodionova, Alla Shevtsova

SI "Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine",
Dnipro, Ukraine

15.00-15.30

FEATURES OF THE MECHANISMS OF THROMBUS FORMATION IN PATIENTS
WITH CHRONIC MYELOPROLIFERATIVE NEOPLASIAS AND
ATHEROTHROMBOSIS

Tatiana Nikolaienko-Kamyshova

SI "Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine",

Dnipro, Ukraine

15.30-15.45

EXPRESSION OF MICRORNA IN DANIO RERIO EMBRYOS UNDER ACTION OF
SINGLE-WALLED CARBON CARBON NANOTUBES

Yulia Yefimova, Olga Rudnytska, Dariia Tsymbal, Oleksandr Minchenko

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

15.45-16.00

GENOTOXIC EFFECT OF SINGLE-WALLED CARBON NANOTUBES

Olha Rudnytska, Dmytro Minchenko, Dariia Tsymbal, Oleksandr Minchenko

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

16.00-16.15

MOLECULAR MECHANISMS OF INTERACTION OF HYPOXIA WITH
ENDOPLASMIC RETICULUM STRESS SIGNALING PATHWAYS

Mpyroslava Sliusar, Dmytro Minchenko, Olha Luzina, Olena Khita, Oleksandr Minchenko
Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine, Kyiv, Ukraine

16.15-16.30

IRE1 KINASE AS AN IMPORTANT REGULATOR OF GENE EXPRESSION
UNDER ENDOPLASMIC RETICULUM STRESS

Olena Khita, Oleksandr Minchenko

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



“Current problems of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemum cyyacHoi 6ioximii, KniTMHHOI 6ionorii Ta disionorii ”, 1-2 }koBTHA 2020 p. AHinpo,
YKpaiHa

16.30-16.45

THE ROLE OF ERN1 SIGNALING PATHWAY IN REPROGRAMMING OF
HYPOXIC EFFECTS

Oleksandr Minchenko, Dariia Tsymbal, Olena Khita, Dmytro Minchenko, Yulia Viletska,
Oksana Hnatiuk, Serhiy Danilovskyi, Oksana Ratushna

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

16.45-17.00

ADAPTOR PROTEIN RUK/CINS5 IS A POTENTIAL DRIVER OF METABOLIC
REPROGRAMMING IN BREAST CANCER CELLS

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

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

17.00-17.15

PRODUCTS OF OXIDATIVE MODIFICATION OF BIOMOLECULES IN
MYOCARDIAL ISCHEMIA

Alla Shevtsova, Victoriya Tkachenko, Iuliia Gordiienko, Olena Shchukina, Olena Koval

SI "Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine”,

Dnipro, Ukraine

17.15-17.30

CHANGES IN EXPRESSION OF FASCIN, VIMENTIN AND E-CADHERIN IN THE
COLONIC LAMINA PROPRIA IN RATS ORALLY EXPOSED TO E407a

Anton Tkachenko, Galina Gubina-Vakulyck, Oksana Nakonechna, Ganna Polikarpova,
Anatolii Onishchenko

Kharkiv National Medical University, Kharkiv, Ukraine

17.15-17.30 Poster presentation

Friday, October 02

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

9.30-10.00

INFLUENCE OF OVERWEIGHT AND OBESITY ON THE CONDITION OF THE
CARDIOVASCULAR SYSTEM AND ENERGY POTENTIAL

Liudmyla Kolinko

Ukrainian Medical Dental Academy, Poltava, Ukraine

10.00-10.30

THE EFFECT OF NEUROTOXIN II ON THE LARGE CONDUCTANCE CATIONIC
CHANNELS OF THE NUCLEAR MEMBRANE

Anna Kotliarova, Olena Kotyk, Serhiy Marchenko

Bogomoletz Institute of Physiology NAS of Ukraine, Kyiv, Ukraine
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10.30-10.45

EFFECT OF NITROGEN MONOXIDE DEFICIENCY ON THE STATE OF VAGUS
REGULATION OF RAT'S GASTRIC SECRETION

Anastasiia Halinska, Oleksii Halinskyi, Olena Severynovska

Oles Honchar National University, Dnipro, Ukraine

State institution Institute of Gastroenterology of NAMS of Ukraine, Dnipro, Ukraine

10.45-11.00

CHANGES OF LIPID PROFILE AND LIPID PEROXIDATION PARAMETERS
DEPEND ON TYPE AND DURATION OF METABOLIC SYNDROME INDUCTION
Tetiana Petryn, Mariia Nagalievska, Nataliia Sybirna

Ivan Franko National University of Lviv, Ukraine

11.00-11.30 Poster presentation Coffee break

PLENARY SESSION: CELL BIOLOGY
Chairmen: Prof. Victor Nedzvetsky, Svetlana Kyrychenko

11.30-12.00

MURAMYL PEPTIDE ISOLATED FROM LACTOBACILLUS BULGARICUS
INHIBITS GLIOBLASTOMA U373MG CELL MIGRATION AND UPREGULATE
CELLULAR REACTIVITY

Sidika Acikgoz, Giyasettin Baydas, Can Ali Agca,Victor Nedzvetsky

Bingol Univesrity, Bingol, Turkey, Altinbas University, Istanbul, Turkey

Oles Honchar Dnipro National University, Dnipro, Ukraine

12.00-12.15

THE STUDY OF FIBROBLASTS TO MYOFIBROBLASTS DIFFERENTIATION
POSSIBILITY BY EXTERNAL MECHANICAL STRAIN ACTION IN VITRO

Anna Polonska, Yelyzaveta Siervatovska, Kateryna Kot, Yevhen Perskyi, Yurii Kot

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

12.15-12.30

PECULIARITIES OF ULTRAMICROSCOPIC STRUCTURE OF BIRDS SPLENIC
CELL POPULATIONS

Oksana Dunaievska, Olga Renkeu, Esther Tarasenko, Kateryna Kuchynska, Thor Sokulskyi
Zhytomyr College of Pharmacy, Zhytomyr, Ukraine; Polissya National University, Zhytomyr,
Ukraine

12.30--12.45

IMPACT OF ELECTRONIC CIGARETTES ON THE VASCULAR ENDOTHELIUM
Tetiana Popova

Kharkiv National Medical University, Kharkiv, Ukraine
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12.45-13.30

EVALUATION OF MICROVASCULATURE AND NECROTIC CHANGES OF THE
PROSTATE TUMOR XENOGRAFTS BY DCE-US SUPPLEMENTED WITH THE
IMMUNOFLUORESCENCE METHOD

Nataliya Lutay

Imagene-iT AB, Medicon Village, Lund, Sweden

13.30-14.30 Lunch
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

ULTRASTRUCTURAL ANALYSIS OF SCIATIC NERVE DEMYELINATION IN
C57BL/6 TRANSGENIC MICE

Iryna Govbakh, Volodymyr Rubtsov, Ekaterina Smozhanik

Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine; Taras Shevchenko
National University of Kyiv, Kyiv, Ukraine;, Bogomoletz Institute of Physiology, NAS of
Ukraine, Kyiv, Ukraine.

EVALUATION OF CELL-TYPE SPECIFIC EXOSOMES IN ALZHEIMER’S
DISEASE

Tina Bilousova, Mikhail Melnik, S. Whitaker Cohn, Varghese John, and Karen Gylys
University of California, Los Angeles

THE CALCIUM-BINDING PROTEIN S100B IN THE BRAIN UNDER METABOLIC
DISORDER

Boubacar Sylla, Galyna Ushakova

Oles Honchar Dnipro National University, Dnipro, Ukraine

ASTROGLIA REACTION AFTER INTRACEREBRAL HEMORRHAGE IN THE
RAT

Yuliya Kovalchuk, Ulyana Suvaryan, Olena Dovban, Volodymyr Zhilyuk, Galyna Ushakova
Oles Honchar Dnipro National University, Dnipro, Ukraine;

State Institution "Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine,
Dnipro, Ukraine

THE EFFECT OF PYRUVATE ON THE DEVELOPMENT AND PROGRESSION OF
POST-STROKE DEPRESSION

Anastasiia Halinska, Olena Severynovska, Matthew Boyko

Oles Honchar National University, Dnipro, Ukraine;

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

10
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THE ROLE OF THYROID HORMONES IN THE FORMATION OF SPATIAL
MEMORY IN ACUTE AND CHRONIC STRESS IN RATS OF DIFFERENT AGES
Demchenko O.M., Rodinsky O.G. Scubitskaya L.D.

Dnipropetrovsk Medical Academy, Dnipro, Ukraine

THE ROLE OF THYROID HORMONES IN FORMATION OF ADAPTIVE
REACTIONS IN RATS’ EARLY ONTOGENESIS

Olena Demchenko, Oleksander Rodynskyi, Olena Zaichenko

State Institution Dnipropetrovsk Medical Academy, Dnipro, Ukraine

EFFECT OF STRESSORS ON THE FIBRINOLYTIC SYSTEM OF RAT BLOOD
Lina Diachenko, Lylyia Stepchenko
Dnipro State Agrarian and Economic University, Dnipro, Ukraine

INDICATORS OF THEMORPHO-FUNCTIONAL STATE OF THE HEART WITH
AN INTERMEDIATE EJECTION FRACTION OF THE LEFT VENTRICLE IN
MYOCARDIAL INFARCTION WITH VARIOUS CONCOMITANT

PATHOLOGIES IN ELDERLY MEN

Polina Kramarenko, Olena Khomenko

Dnipropetrovsk territorial branch of the Small Academy of Sciences of Ukraine, Dnipro,
Ukraine

Oles Honchar Dnipro National University, Dnipro, Ukraine

THE EFFECTS OF ESTROGEN AND PROGESTERONE ON BLOOD GLUTAMATE
LEVELS

Maryna Kucheriava, Olena Severynovska, Matthew Boyko

Oles Honchar National University, Dnipro, Ukraine;

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

MORPHOLOGICAL FORMS OF CHRONIC GASTRITIS WITH CONCOMITANT
DEFEAT OF THE PANCREAS

Ludmyla Skubytskaya, Olena Severynovska, Olexandr Rodinsky.

"Dnepropetrovsk Medical Academy", Dnipro, Ukraine

Oles Honchar Dnipro National University, Dnipro, Ukraine

FEATURES OF ALPHA AND BETA ACTIVITY OF EEG AT MEMORIZATION OF
ENGLISH WORDS BY MEANS OF MNEMONICS

Yana Usenko, Iryna Kofan, Olena Severynovska

Oles Honchar National University, Dnipro, Ukraine

THE INFLUENCE OF EARLY LIFE STRESS ON DEPRESSIVE, ANXIOUS AND
SOCIAL BEHAVIOR OF RATS

Daryna Yakymenko, Olena Severynovska, Matthew Boyko

Oles Honchar Dnipro National University, Dnipro, Ukraine;

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

11
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ALTERATIONS OF THE ERYTHROCYTE MEMBRANES’ BARRIER FUNCTION
AT LARYNGEAL CANCER

Burlaka Yu.B., Sukhoveev O.V., Grin N.V.

SE “Kolomiychenko Institute of Otolaryngology of the National Academy of Medical Sciences
of Ukraine”, Kyiv, Ukraine

SE “V.P. Kukhar Institute of Bioorganic Chemistry and Petrochemistry of the National
Academy of Sciences of Ukraine”, Kyiv, Ukraine

BIOCHEMICAL INDICATORS OF ORAL LIQUIDS IN SCHOOL-AGE CHILDREN
Marina Gorila
Oles Honchar Dnipro National University, Dnipro, Ukraine

SYSTEM POL-AOP IN PATIENTS WITH CANDIDIASIS IN INFLAMMATORY
AND EROSIVE-ULCERATIVE DISEASES OF THE UPPER GASTROINTESTINAL
TRACT

Marina Gorila

Oles Honchar Dnipro National University, Dnipro, Ukraine

REDOX BALANCE IN THE RAT LIVER UNDER RIFAMPYCIN/ISONIAZIDE
INDUCED LIVER DAMAGE

Dmytro Dudynov, Olga Dyomshyna, Volodymyr Zhilyuk

Oles Honchar Dnipro National University, Dnipro, Ukraine

State Institution "Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine",
Dnipro, Ukraine

IN VITRO ANTIOXIDANT ACTIVITY OF YACON AND GALEGA FFICINALIS L.
EXTRACTS

Halyna Hachkova, Lidiya Mishchenko, Natalia Sybirna

Ivan Franko Lviv National University, Lviv, Ukraine

SEMICARBAZIDE INHIBITS THE SIGNS OF BLEOMYCIN-INDUCED
PULMONARY FIBROSIS IN RATS

Olha Hudkova, Nely Latyshko, Iryna Krysiuk, Tetiana Kishko, Kateryna Tokarchuk, Natalia
Popova, Tetiana Volodina, Serhiy Shandrenko

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

FIBRONECTIN ISOFORMS IN THE BLOOD OF PATIENTS WITH CHRONIC
DIFFUSE LIVER DISEASE

Hanna Dolhich, Hanna Maslak, Volodymyr Didenko, Inna Klenina

Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine, Dnipro, Ukraine

State Institution «Institute of Gastroenterology of National Academy of Medical Sciences of
Ukrainey», Dnipro, Ukraine

EFFECT OF IRIDOIDS AND ANTHOCYANINS FROM THE CORNUS MAS L.
FRUITS ON THE ANTIOXIDANT DEFENSE SYSTEM IN LEUKOCYTES UNDER
EXPERIMENTAL DIABETES MELLITUS

Olha Dzydzan, Anna Moroz, Mariana Seniv, Alicja Z. Kucharska, Iryna Brodyak, Natalia
Sybirna

Ivan Franko Lviv National University, Lviv, Ukraine
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Wroctaw University of Environmental and Life Sciences, Wroctaw, Poland

IMPACT OF MELATONIN ON THE RATS LIVER IN THE MODEL OF
STREPTOZOTOCIN-INDUCED TYPE 2 DIABETES MELLITUS

Anastasia Kiyan, Olga Dyomshyna, Svitlana Kyrychenko, Volodymyr Zhilyuk

Oles Honchar Dnipro National University, Dnipro, Ukraine

State Institution "Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine",
Dnipro, Ukraine

PROTEOLYTIC INDICES AND CONTENT OF 02-MACROGLOBULIN IN BLOOD
PLASMA OF PATIENTS WITH LARYNGOPHARYNX CANCER

Klys’ Yu.G., Burlaka Yu.B., Voroshylova N.M., Gryn’ N.V.

SE “Kolomiychenko Institute of Otolaryngology of the National Academy of Medical Sciences
of Ukraine”, Kyiv, Ukraine

DYNAMICS OF RAT'S BLOOD COLLECTING SYSTEM INDICES UNDER THE
CONDITIONS OF MERCASALYL HYPOTHYROESIS

Tatiana Kolomiichuk, Olga Makarenko, Ludmila Karabadzhak, Julia Karakai

LI Mechnikov National University, Odesa, Ukraine

NICOTIC ACID METABOLISM IN RAT TISSUES AFTER SINGLE X-RAY
IRRADIATION

Oksana Kokoshkina, Oleksandr Zaporozhchenko

Odesa National University I.1. Mechnikov, Odesa, Ukraine

RATS LIVER MITOCHONDRIA UNDER THE IMPACT OF MELATONIN WITH
OF THE TYPE 2 DIABETES MELLITUS

Maryna Kudryaschova, Olga Dyomshyna, Svitlana Kyrychenko, Volodymyr Zhilyuk

Oles Honchar Dnipro National University, Dnipro, Ukraine

State Institution "Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine",
Dnipro, Ukraine

IMMUNOBIOCHEMICAL FACTORS OF OXIDATIVE STRESS FORMATION IN
THE CONDITIONS OF CARDIOVASCULAR PATHOLOGY

Lipkan N., Kuchmenko O., Mkhitaryan L.

NSC “The M.D. Strazhesko Institute of Cardiology NAMS of Ukraine”, Kyiv, Ukraine;
Mpykola Gogol Nizhyn State University, Nizhyn, Ukraine

EFFECT OF THIOSULPHONATE ESTERS ON THE STATE OF ANTIOXIDANT
SYSTEM IN RAT BLOOD

Nataliia Liubas, Ruslana Iskra, Vira Lubenets

Institute of Animal Biology NAAS, Lviv, Ukraine

EFFECT OF CARNOSINE ON THE ACTIVITY OF SUPEROXIDE-PRODUCING
ENZYMES IN ANIMAL EYE TISSUES IN UVEITIS AND OPHTHALMIC
HYPERTENSION

Irina Micheiceva, Nataliya Bondarenko, Sergiy Kolomiichuk

Filatov Institute of the NAMS of Ukraine, Odessa, Ukraine
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DESTRUCTION OF THE JUCSTAMEDULAR APPARATUS OF RAT’S KIDNEY
UNDER THE DEVELOPMENT OF TYPE II DIABETES

Eugene Murdasov, Svitlana Kyrychenko, Galyna Ushakova

Oles Honchar Dnipro National University

GLYCOSYLATION OF BLOOD LYMPHOCYTES IN INFLAMMATORY
PROCESSES

Olha Netronina, Hanna Peleshenko, Hanna Maslak

Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine, Dnipro, Ukraine

INHIBITORY EFFECTS OF METHYLENE BISPHOSPHONIC ACID ON
METHABOLIC ACTIVITY OF J774 AND RAW264.7 CELL LINES

Pasichna E.P., Labudzynskyi D.O., Veliky M.M.

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

ENZYMES CATABOLISM ACTIVITY OF PURINE NUCLEOTIDE IN RAT LIVER
WITHIN THE CONDITIONS OF INTAKE BY SACCHAROBIOSE AND
NUTRITIOUS PROTEINS

Andriana Plytus, Oksana Voloshchuk, Galyna Kopilchuk

Institute of Biology, Chemistry and Bioresources, The CNU, Chernivtsi, Ukraine

CHANGES IN BIOCHEMICAL INDICATORS OF BLOOD IN LIVER DISEASES
Olena Skorik
Oles Honchar Dnipro National University, Dnipro, Ukraine

FEATURES OF MANUFACTURE OF DECELLULARIZED SCAFFOLD FOR USE
IN CARDIAC SURGERY

Anatoliy Sokol, Dmytro Grekov, Alexandr Galkin, Glib Yemets, Nataliia Shchotkina, Iliia
Yemets

PI «Scientific — practical medical center for pediatric cardiology and cardio surgeryy
Ministry of health of Ukraine

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”

WAYS OF TOXIC LIVER DAMAGE BY DRUGS
Lyudmyla Uldyakova, Daryna Polyanska, Olga Dyomshyna
Oles Honchar Dnipro National University, Dnipro, Ukraine

ON SOME REGULARITIES OF INTER-PROTEIN RECOGINTION AND THE
COMPLICATIONS AND OPPORTUNITIES THEY CREATE IN CORONAVIRUSES
PROBLEM

Voroshylova N.M., Deeva Yu.V., Verevka S.V.

SE “Kolomiychenko Institute of Otolaryngology of the National Academy of Medical
Sciences of Ukraine”, Kyiv, Ukraine; Bogomolets National Medical University, Kyiv, Ukraine
OXIDATIVE STRESS IN THE HYPOCAMPUS OF RATS UNDER ISCHEMIA

Daria Shchepotieva, Hanna Loktionova, Alexandr Mediantsev, Volodymyr Zhilyuk, Galyna
Ushakova

Oles Honchar Dnipro National University, Dnipro, Ukraine

State Institution "Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine",
Dnipro, Ukraine
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CORRELATION ANALYSIS: ENVIRONMENTAL INFLUENCES ASSESSMENT
Olena Zaichenko, Anatolyi Dvoretskyi

State Institution Dnipropetrovsk Medical Academy, Dnipro, Ukraine

Dnipro State Agrarian-Economic University, Dnipro, Ukraine

PECULIARITIES OF ASSESSMENT OF BIOGAVAILABILITY OF THE DRUG
«BIOPHOSPHOMAG» BY USING THE ELECTROPHORESIS IN THE POLIAMIDE
GEL

Liliya Kalachnyuk, Roman Palonko, Oleksiy Arnauta, Viktoria Prus-Kadenko

The National University of Life and Environmental Sciences of Ukraine, Kiev, Ukraine

ELIMINATION OF COPPER FROM RATS TISSUES WITH USING SORBENTS
Thor Kalinin
National Pedagogical Dragomanov University, Kyiv, Ukraine

EVALUATION OF DROUGHT TOLERANCE OF RELATED SPECIES OF WHEAT,
AEGILOPS, AMPHIDIPLOIDS AND HYBRIDS BASED ON THEM BY
ELECTROLYTE LEAKAGE METHOD

Halyna Koliucha, Tetiana Yurchenko, Serhii Pykalo

The V.M. Remeslo Myronivka Institute of Wheat of NAAS Ukraine, Myronivka district, Kyiv
region

BIOLOGICAL FEATURES OF THE ETHYLTHIOSULFANYLATE INFLUENCE
ON THE STATE OF GLUTATHIONE ANTIOXIDANT SYSTEM IN RAT KIDNEYS
UNDER THE ACTION OF Cr(VI)

Bohdan Kotyk, Ruslana Iskra

Institute of Animal Biology NAAS, Lviv, Ukraine

AEROPOLUTANTS’ INFLUENCE ON ASCORBIC ACID ACCUMULATION IN
SEEDS OF Sorbus aucuparia L.

Tetyana Legostaeva, Olha Bila

Oles Honchar Dnipro National University, Dnipro, Ukraine

IMPACT OF BIOLOGICALLY ACTIVE ADDITIVE OF HUMATE NATURE ON
GROWTH, DEVELOPMENT AND PROTECTION OF MEDICAL PLANTS

Albina Nevidnyk-Pravda, Olga Dyomshyna, Tetyana Platonova

Oles Honchar Dnipro National University, Dnipro, Ukraine

Dnipro State Agrarian and Economic University, Dnipro, Ukraine

COMPARATIVE ANALYSIS OF THE INFLUENCE OF HUMATE NATURE FEED
ADDITIVE ON THE ANTIOXIDANT STATUS OF THE LIVER AND MUSCLES OF
CHICKEN-BROILERS AND GERBILS

Lilia Stepchenko, Olga Dyomshyna, Galyna Ushakova

Dnipro State Agrarian-Economic University, Dnipro, Ukraine

Oles Honchar Dnipro National University, Dnipro, Ukraine
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HEATING DISTORTS BIOCHEMICAL RESPONSES OF BIVALVE MOLLUSK TO
MIXTURE OF PHARMACEUTICALS AND PESTICIDE

Vira Khoma, Viktoria Martinyuk, Tetyana Mackiv, Katerina Yunko, Roksolana Formanchuk,
Lesya Gnatyshyna, Oksana Stoliar

Ternopil National Pedagogical University, Ternopil, Ukraine;

LYa. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine

GC-MS DETECTION OF PHTHALATES IN THE EXTRACTS OF CUTICULAR
WAX OF GARDEN TREES LEAVES AND FRUITS

Nina Khromykh, Andriy Anischenko, Yuri Lykholat, Olexandr Gaponov, Oleg Didur

Oles Honchar Dnipro National University, Dnipro, Ukraine

EVALUATION OF THE SPRING DEVELOPMENT RATE OF HONEY BEE
COLONIES UNDER THE INFLUENCE OF "APIPLASMA" DRUG

Liudmyla Yazlovitska, Ostap Palamar, Vasyl Palamar, Vasyl Kravchuk, Roman Volkov,

Irina Panchuk

Yuriy Fedkovych Chernivtsi National University, Chernivtsi, Ukraine

Private entrepreneur, Chernivtsi, Ukraine

EXPRESSION OF HUMAN LACTOFERRIN IN TRANSGENIC TOMATO AND
POTATO PLANTS ENHANCE THEIR RESISTANCE TO PHYTOPATHOGENS
Anastasiia Buziashvili, Alla Yemets

Institute of food biotechnology and genomics NAS of Ukraine, Kyiv, Ukraine

COMBINED ACTION CEFTRIAXONE AND OFLOXACIN AGAINST KLEBSIELLA
PNEUMONIAE STRAINS ISOLATED FROM THE UROGENITAL TRACT

Olena Bilotserkivska, Tetyana Sklyar

Oles Honchar Dnipro National University, Dnipro, Ukraine

CHARACTERISTICS OF H+-Ca2+-EXCHANGER IN THE INNER MEMBRANE OF
MITOCHONDRIA

Hanna Danylovych, Yuriy Danylovych, Sergiy Kosterin

Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine

LEWIS LUNG CARCINOMA CELLS INDUCES SELECTIVE RESPONSES ACROSS
METABOLIC NETWORKS ASSOCIATED WITH SUPPRESSION OF WARBURG
EFFECT

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

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

EXTRACELLULAR VESICLES PRODUCED BY HUMAN EMBRYONIC KIDNEY
HEK293 CELLS WITH UP-REGULATION OF ADAPTOR PROTEIN Ruk/CINS85
ARE CHARACTERIZED BY CHANGED PROTEIN COMPOSITION

Artem Zhyvolozhnyi, Liudmyla Drobot, Seppo J. Vainio, Anatoliy Samoylenko

Palladin Institute of Biochemistry of National Academy of Sciences of Ukraine, Kyiv,
Ukraine;
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Faculty of Biochemistry and Molecular Medicine, Biocenter Oulu, InfoTech Oulu, University
of Oulu, Finland

INFLUENCE OF SYNTHETIC PHOTOSTABLE PYRETROIDS ON ADHESION
AND PROLIFERATIVE PROPERTIES OF MESENCHYMAL STEM CELLS OF
C57BL/6 MICE IN VIVO

Larysa Kladnytska, Anatoliy Mazurkevych, Volodymyr Dukhnytsky, Victor Tomchuk, Olena
Halchynska, Mykola Malyuk, Vitaly Kovpak, Sergiy Velychko, Vasyl Danylov, Yuriy
Kharkevych, Roman Bokotko, Taras Savchuk

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

THE EFFECT OF VANADIUM CITRATE ON HEMATOLOGICAL INDICATORS
OF MALE AND FEMALE RATS

Halyna Klymets, Ruslana Iskra

Institute of Animal Biology NAAS, Lviv, Ukraine

METABOLIC STATE OF HUMAN MESENCHIMAL STROMAL CELLS IN
THREE-DIMENSIONAL ALGINATE MICROSPHERES

Yulia Nemyrovska , N. Trufanova , Yurii Kot, Olexandr Petrenko

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

V. N. Karazin National University, Kharkiv, Ukraine

COMBINED ACTION OF DECASAN WITH ANTIBIOTICS AGAINST
PSEUDOMONAS AERUGINOSA STRAINS ISOLATED FROM WOUND
SURFACES

Olena Rudas, Tetyana Sklyar

Oles Honchar Dnipro National University, Dnipro, Ukraine
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IIJIEHAPHA CECIA 1. HEUPOBIOJIOT'ISI
PLENARY SESSION 1. NEUROBIOLOGY

NEUROSPECIFIC PROTEINS AS MARKERS FOR POSTTRAUMATIC
SYNDROME
Galyna Ushakova

Oles Honchar Dnipro National University, Dnipro, Ukraine
ushakova_g@ukr.net

Biochemical markers can be defined as quantitative or (and) qualitative
measurements that give information on the pathological state of a subject at a
certain time point of development of disease. Biochemical markers of
posttraumatic syndrome can be as diagnostic (identifying the nature and cause of
disease state), prognostic (informing the likelihood of a person’s survival or
outcome of a disease), or predictive (identifying individuals who are likely to
experience a favorable or unfavorable effect from a treatment (Maas et al.,
2017). It is not completely clear how neurospecific proteins may leave the brain
and enter the blood depends of trauma and time after. The traumatic brain injury
(TBI) cause damage to neurons, glia and the vasculature resulting in the
disruption of the BBB, hemorrhage, edema, and cell death. For today, a few
mechanisms are discussing: 1) blood brain barrier (BBB) disruption, 2) the
release independent of BBB integrity, and 3) the passage through the newly
discovered glymphatic system. Long-lasting impact of TBI may lead to
development of autoantibodies to neurospecific proteins that may provoke the
pathological autoimmunity, and further tissue injury. Post-traumatic syndrome
includes a whole complex of neurological and mental complications, molecular
and biochemical mechanisms of which are still studying. In most cases, research
has focused on stress-induced receptors (predominantly glucocorticoids), but
efficacy of post-traumatic adaptation depends on the degree of manifestation of
complex psycho-vegetative-somatic deregulation, and not only in the acute
period after injury, but after a long time. In our lab, differ proteins specific for
neuron (neural cell adhesion molecules, neuron specific enolase, NeuN),
astrocyte (calcium binding S-100b protein, glial fibrillary acid protein),
microglia (Iba-1), oligodendroglia (myelin basic protein) were studied under
ischemic stroke, acute and chronic stress, cardiomyopathy, metabolic syndrome.
The correlation between neurospecific proteins in differ brain areas and blood
under pathological state will be presented and discussed. The formation of
psychovegetative syndrome after TBI has many factors, especially those that
affect limbic-reticular complex, which often has ultrastructural and
microvascular injuries from head injuries, as well as damage to the BBB.
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NOVEL DUAL nSMase2/AChE INHIBITORS AS A THERAPEUTIC
APPROACH TO SUPPRESS PROTEOPATHIC SEED PROPAGATION

Tina Bilousova, Bryan J. Simmons, Rachel R. Knapp, Chris J. Elias, Jesus
Campagna, Mikhail Melnik, Sujyoti Chandra, Samantha Focht, Chunni
Zhu, Kanagasabai Vadivel, Barbara Jagodzinska, Whitaker Cohn, Patricia
Spilman, Karen H. Gylys, Neil K. Garg, Varghese John
University of California, Los Angeles

We discovered a novel class of compounds that function as dual inhibitors
of the enzymes neutral sphingomyelinase 2 (nSMase2) and acetylcholinesterase
(AChE). NSMase? is a key enzyme involved in biogenesis of brain exosomes
through the Endosomal Sorting Complex Required for Transportation (ESCRT)-
independent pathway. Brain exosomes are a type of extracellular vesicle (EV),
that are 40-150 nm in diameter and are released by brain cells when
multivesicular endosomes fuse with the plasma membrane. They are involved
in normal brain function, but a subset produced by the ESCRT-independent
pathway involving nSMase2 have been shown to carry disease-propagating
proteopathic seeds, such as tau oligomers, in Alzheimer’s disease (AD), prion
protein in Creutzfeldt-Jakob disease, SOD1 and TDP43 in amyotrophic lateral
sclerosis and frontotemporal dementia, and a-synuclein in Parkinson’s disease
(PD). In Alzheimer’s disease, dual nSMase2/AChE inhibitors have the potential
to be disease-modifying by suppressing disease progression through exosome-
mediated tau propagation, while also providing symptomatic relief through
support of ACh-mediated cognitive enhancement.

Our optimization efforts led to synthesis of two key analogs in the series,
DDL133 and DDL143, which are potent nSMase2 inhibitors (ICso = 0.5 uM)
with varying AChE inhibitory activity. Our kinetic analysis and in silico
modeling suggest that DDL133 and DDL143 could be uncompetitive inhibitors
of nSMase2 through modulation of the DK-switch mechanism. These lead
analogs significantly suppressed tau seed transfer from donor to recipient cells
in tau-biosensor based in vitro assays. In order to rapidly test our dual nSMase2
inhibitors in vivo, we used the Tau P301S (PS19 line) tauopathy mouse model:
nSMase2-mediated brain exosome release was stimulated by ICV injections of
IL1B and effects of pretreatment with compounds DDL133 and DDL143 on
brain exosome concentrations and composition were evaluated. We found that
DDL143 significantly suppressed IL1B-induced release of tau-bearing exosomes
in the tauopathy model.

Our data supports the ability of the dual inhibitors to suppress tau
propagation in vitro and release of tau carrying exosomes in vivo. These dual
nSMase2/AChE inhibitors would enhance cholinergic synaptic plasticity, reduce
neuroinflammation, and most importantly suppress exosome-mediated tau
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propagation. This combination is unique, has not been evaluated previously in
the disease and clearly differentiate these agents from currently available AChE
inhibitors for the treatment of AD.

THE LEVELS OF THE AUTOPHAGY MARKERS IN TG MICE,
WHICH EXPRESS A POINT MUTANT (S9A) OF HUMAN GSK-3 B

Victor Dukat*, Anita Sidhu” and Tetyana Duka”
* The Department of Neurology
* Department of Biochemistry and Molecular & Cellular Biology,
The Georgetown University Medical Center, Washington, DC, USA
vd214@georgetown.edu; td624(@georgetown.edu

There are two major pathways by which aggregates of proteins are
removed: ubiquitin proteasomal system [UPS] and autophagy. We and others
have shown both pathways to be deficient in PD [Parkinson’s disease] brains
and mouse models of PD. Our laboratory has been interested in a-synuclein (o-
Syn) and Tau, and in particular, in their interaction with one another, as well as
their interaction with the kinase p-GSK-3[3, which phosphorylates both these
proteins at toxic sites. Our group was the first to show a tight association and
physical interaction between p-Tau, a-Syn and GSK-3p, in postmortem PD, AD
[Alzheimer's disease] and DLB [Dementia with Lewy bodies] brains, as well as
in cellular and animal models of PD, and neurotoxin -treated mice.

More recently, we developed a novel mouse model of PD, which
overexpresses a constitutively active form of GSK-B, GSK-3B-S9A, and found
that this model recapitulated features of human PD with regard to pathology,
neuroanatomy, late onset of motor dysfunction at 15 months, 30% loss of
S.nigra, loss of striatal dopamine and response to L-DOPA.

To study  autophagy  in  these GSK-3p TG  mice,
the midbrain [mesencephalon] and frontal cortex, were extracted, and in all
studies presented here, autophagy markers were examined in membrane
fractions containing autophagosomes.

Levels of the overall potent inhibitor of autophagy, mTOR, and its direct
substrate, p70S6 kinase, were assessed, along with the activator of autophagy,
beclin 1, and proteins which form autophagosomes: ATGS5, ATG7 and ATG12.
We also assessed levels of chaperone proteins which participate in
macroautophagy, Hsp70 and Hsp90; these Hsp(s) directly bind to and transport
protein aggregates for degradation by lysosomes. In midbrain, we found
significantly high levels of both mTOR and p70S6 kinase. We also observed
high levels of beclin 1 and autophagosome proteins, ATG5, ATG7 and ATG12,
along with Hsp70 and Hsp90.
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Summary. We postulate that GSK-3 may be harmful to dopaminergic
neurons. Upon autoxidation of dopamine, ROS is formed, GSK-3p
autophosphorylates to form p-GSK-3B3-Y216, which causes the dual
phosphorylation of a-Syn and p-Tau. These phospho-proteins interact to
modulate the further phosphorylation of one another by p-GSK-3p. p-GSK-3f
also activates mTOR in the presence of ROS. Importantly, mTOR inhibits
autophagy, which leads to accumulation of p-a-Syn and p-Tau. These events
occur in DA neurons and do not occur in frontal cortex, where autophagy is
normal and DA is absent. p-a-Syn and p-Tau inhibit proteasomes. Since GSK-
3B is inducible and since it phosphorylates both a-Syn and p-Tau, GSK-3f
likely plays an important and central role in the genesis and maintenance of PD.
Our findings explain many of the facts and unknowns currently existing in the
PD literature.

AZOBENZENE/NITRAZEPAM-BASED LIGHT-CONTROLLABLE
MODULATORS OF THE INHIBITORY BRAIN RECEPTORS

1Galyna Maleeva, “Daniel Wutz, *Karin Rustler, 'Alexandre Gomila, *Alba
Nin-Hill, “Mercedes Alfonso-Prieto, Petra Scholze, *Franck Peiretti,
3Carme Rovira, 2Burkhard Koenig, "*Pau Gorostiza, *'*!'Piotr
Bregestovski

! nstitute for Bioengineering of Catalonia (IBEC), The Barcelona Institute of

Science and Technology (BIST), Barcelona, Spain; galina_maleeva@ukr.net
*University of Regensburg, Institute of Organic Chemistry, Regensburg,

Germany;

SICREA/UB, Departament de Quimica Inorganica i Organica, Barcelona, Spain;
*Computational Biomedicine, Institute for Advanced Simulations IAS-5 and
Institute of Neuroscience and Medicine INM-9, Jiilich, Germany;
“Department of Pathobiology of the Nervous System, Center for Brain Research,
Medical University Vienna, Vienna, Austria;

SAix Marseille Université, INSERM 1263, INRA 1260, Marseille, France;
®Institucio Catalana de Recerca i Estudis Avancgats (ICREA), Barcelona, Spain;
"Network Biomedical Research Center in Biomaterials, Bioengineering and
Nanomedicine (CIBER-bbn);

8 Aix-Marseille University, INSERM_ 1106, INS, Institut de Neurosciences des
Systemes, Marseille, France
’Department of Normal Physiology, °Institute of Neurosciences, Kazan State
Medical University, Kazan, Russia

Glycine receptors (GlyRs) belong to the super-family of cys-loop
receptors and provide fast inhibitory drive in spinal cord and some higher brain
areas of the vertebrates. Dysfunction of GlyRs leads to the development of
hyperekplexia, epilepsy and inflammatory pain sensitization. Thus, development
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of allosteric modulators that would regulate the activity of these receptors with
minimized side effects is of great importance. Photopharmacology is a unique
tool for these purposes allowing precise spatial and temporal light-driven control
of pharmacophores” activity, and consequently of their target proteins.

In our research for new pharmacological ways of GlyRs modulation we
are using synthetic chemistry, heterologous system of protein expression, site
directed mutagenesis, electrophysiology and molecular modeling. Recently, we
have developed a first photoswitchable subunit-specific modulator of GlyRs,
which consists of nitrazepam moiety and an azobenzene photoisomerizable
group — Azo-NZ1. Azo-NZ1 was not active at alpha2 and alpha3 GlyRs upon
UV light illumination, while causing a strong inhibition of the receptors activity
at visible light (IC50~20 uM). In contrast, on alphal GlyRs, UV illumination
reinforced inhibition of ion currents mediated by alphal receptors. Mutation
G254A in pore-forming TM2 domain of alphal GlyRs changed the profile of the
Azo-NZ1 interaction with this receptor, imparting to it the properties
characteristic for alpha2 subunits, which allow us to suggest that this site is
crucial for Azo-NZ1 interaction with GlyRs. Our experimental observations
were confirmed by molecular modeling studies.

We have established a novel modulator of GlyRs that might be used for
specific control of glycinergic activity in different experimental conditions and
for the development of clinically relevant modulators.

HOBI NPOTEIHOBI MIILIEHI I[Ij TIAMIHY 1 ©OT'O MOXIJTHUX B
HEPBOBIN TKAHHMHI

OJabra Mexencbka, Auapiii Peopies, FOuis Ilapxomenko
[acTuTyT Gioximii iM. O.B. Ilammanina, m. KuiB, Ykpaina,
o.mejen2012@gmail.com

NOVEL PROTEIN TARGETS OF THIAMINE AND ITS DERIVATIVES IN
NERVOUS TISSUE
Olha Mezhenska, Andrii Rebriev, Yuliya Parkhomenko
Palladin Institute of Biochemistry, NAS of Ukraine, Kyiv, Ukraine.

The results obtained in these studies are important as they expand the current
understanding of cell-molecular mechanisms of vitamin B functions realization. This further
substantiates the feasibility of using thiamine and its pharmacological forms for the
prevention and/or treatment of pathologies that are induced or accompanied by thiamine
deficiency.

Ob6rpynmysannus ma mema Tiamin (BiTaMid Bi) noOpe BimomMuil y sIKOCTI
NOMNEepeJHNKA KOEH3MMY 0ararbOX €H3UMIB LEHTPAJIBHOIO METadoi3My -
Tiamingudochary (xkoxapbokcunazu). Ognak iHII (QyHKIID TiaMiHy Ta HOro
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HEKOCH3MMHUX TMOX1IHUX Y HEPBOBI CUCTEMIi, BUBUCHHS SKUX OYJIO PO3MOYATO
OMM3BKO CTOpivuYsl Ha3aj] y poOoTax MiHIa, e MOKa3aHO CHiJIbHE BUBUILHECHHS
TIaMIHYy Ta alleTHIXOJIHY MPU HEPBOBO-M A30BOMY CIPSIKEHHI, HE OTPUMAJHU
MIMPOKOro BU3HaHHA. OJHIEI0 3 NPUYMH UBOTO sBHINA Oylia CKJIaJHICTb
11eHTU(IKali MNpPOTEIHOBUX MIMIEHEH /il TiaMiHy Ta HOro MOXIAHUX Ha
MOJICKYJIIPHOMY DiBHI, 110 TMOB'SI3aHO 3 HU3BKUM BMICTOM TaKUX MPOTEIHIB
Ta/abo iX gectabuTizalli€l0 TPU  Po3Majl BIAMNOBIAHUX MOJIIPOTETHOBUX
KoMIiekciB. Tox MeToro 1i€i poOdoTH OyIi0 11eHTU(DIKYBAaTH MPOTETHU HEPBOBOI
TKQHWHU, 10  TPOSIBISIOTH  CHOPIJAHEHICT,  J0  TiaMiHy, 30Kpema
TiaMmiH3B’ si3yBabHUN O1710K (T3B), 1110 #ioro o0ysno onucano y Biaaum 6ioximil
BITaMiHIB 1 KOGH3UMIB paHiIIIe.

Memoou KowmOiHamis TpaaumiiHuX O10XIMIYHUX METOIIB Ta TIOCT-
TeHOMHHMX TEXHOJIOT1M J03BOJIS€ OUIBII YCHINIHO BHPINIyBAaTH 3aBIaHHS,
NoB's13aHi 3 1IeHTU(iKaIi€ro IpoTeiHiB. Y CBOIM pOOOTI 1 BU3HAYEHHS TiaMiH-
3aJIeKHUX TPOTEiHIB CHUHANTOCOMAaJIbHOI (pakiii MO3Ky IIypiB, 30Kpema
T1aM1H3B'S3yBaJIbHOI'O OUIKY (T3b), BU/IIJIEHOTO Ta 4aCTKOBO
0XapaKkTEepU30BAHOIO y BLAAUIL O10XIMIi BITaMiHIB Ta KOEH3UMIB [HCTUTYTY
oioximii iM. O.B. TTammagina HAHY, mu 3actocyBanu mac-CeKTPOMETPUUHY
1AEHTU(IKALI0 MNPOTEIHIB, €N0HoBaHUX 3 apiHHOTO COPOEHTY, L0 MICTUTH
TiaMiH y sikocti Jiranay (T-AC). Kpim adinnoi xpomarorpadii va 1-AC 13
BUKOpUCTaHHAM siKk Hecnenudiunoi (1M NaCl), tak 1 cneuudiunoi emrorii (10
MM TiaMiH) Ha TiepmioMy eTarmi B mporeci adinHoi Xpomarorpadii s
BUSIBJICHHSI TiaMIH-3QJIE)KHMX TMPOTEIHIB MO3KYy MH 3aCTOCYBAJIM HACTYIHI
METOJIM: Telb-(DUIbTpaIis, sIKa I03BOJIMIA TAKOK BU3HAYUTH MOJICKYJIIPHI MacH
NpOTETHOBUX (PpaKIliii, reib-eneKTpodope3, Mac-CIIeKTPOMETpPisl Ta BECTEpH-
OMOTHHT. Y MOAANBIIOMY, Ha OCHOBI EKCIIEPUMEHTAIBHUX PE3yJbTATIB, MU
MIPOJIOBKIIIHA TOCIIIJKEHHS 13 3aCTOCYBAHHAIM 0101HPOPMATUBHUX T1IXO/TIB.

Pesynemamu Pesynbraramu poOOTH MIATBEPKEHO, IO TiaMiH-3aJIEXKHI1
HOUIAXH  MO3KYy HE  OOMEXYIOThCS  MeXaHI3MaMH, KOHTPOJIbOBAaHUMHU
Tiamingudocdar-3anexkuuMu eHzumamu. 3a gonomororo MC-anamnizy nokasano
BUCOKY HMOBIPHICTh HPHUCYTHOCTI B HAIUX eJtoarax psay JeriiporeHas,
3okpema, MJII" 1 T'JI. Takox 3a AOMOMOrorw coOpOEHTa, SIKHUM HE MICTUTH
TiaMiHy, ajie Ma€e Ti )X ocHOBY (cedapoza 4B) 1 cmeiicep, mo 1 T-AC, OyJo
nokaszaHo, 1o npoteinu 3 MII'-, I'JIT'- 1 TiamindochaTazHUMU aKTUBHOCTSMH,
nokasaHi i1 T3b, 3B’s3y10ThCs 3 TiaMiHOM crierudiyHo. byino Bu3Ha4eHo, 110
T3b Moke npeacTaBisiTi coO00K KOMIUIEKC, 10 CKJIaIae€Thes 3 JBOX MPOTEiHIB,
a came arpin (Agrin, Agrn) Ta Low-density lipoprotein receptor-related protein 4
(LRP4, Alternative name: Multiple epidermal growth factor-like domains 7,
MEGF7) ta Bxoauth a0 ckinany kinacrepy AXP nikotunoBoro tutmy. [Ipu nbomy
B yMOBax ajiMeHTapHoro Bi-aBiTaMiHO3y BUHHMKA€ KPUTHYHE 3MEHUICHHS
BMICTY O0OOX MpPOTEIHIB Yy TOMOIreHarax MO3Ky TiaMIH-A€(QIUUTHUX IIypiB.
JlonaBaHHsSI BUCOKHMX [103 TiaMiHy 3a J00y [0 JAeKamiTaiii Npu3BOJUTH 0
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Y4aCTKOBO1 HOpMaJtizallii BMicTy Agrn Ta moBHOT HopMaizalii Bmicty LRP4 mpu
MOPIBHSHHI 3  KOHTPOJBHUMHU  TBapuHamu. Iaentudikamis T3b 3a
aMIHOKHCJIOTHUM CKJIQJIOM 13 3aCTOCYBaHHsM 1HCTpyMeHTIB Ilopramy pecypcis
oioinpopmatukn ExPASy (IlIBelimapcbkuii  1HCTUTYT O101HPOPMATUKH)
nokaszaja Ti K pe3yiabTaTu. BU3HAUMTU MOKJIUBICTH 3B’S3yBaHHS 3 TIaMiHOM
OpOTEiHIB,  1IEHTU(PIKOBAaHUX K  KoMmmoHeHTH 13b Ta  BUSABUTH
TIaMIH3B'SI3yBajbHI CaWTH JO3BOJIMJIO 3aCTOCYBAaHHS MOJICKYJISIPHOTO JOKIHTY.
JI1st JOKIHTY BUKOPUCTOBYBAJIM MPOCTOPOBI CTPYKTYPH MPOTEIHIB Ta JITaHIB,
OTpUMaHI 3 BUKOPHUCTAHHAM PEHTI€HO-CTPYKTYPHOTO aHamizy.
BukopucroByBasiu ciinuii 1 cauT-cupsiIMOBaHWM TPOTOKOJU. JJOKIHTY ITii1aBaiu
MPakTUYHO BC1 BapiaHTH TPOTEIHIB, BH3HAUCHI TMpPU TMPOBEJEHHI Mac-
CHEKTPOMETPUYHOTO aHANI3y Ta PO3MIMIEH] y BIAKpUTHX Oa3ax maHux. Y
pe3yibTaTi MU OTPUMAIM MIATBEP/KEHHS JaHUX OTPUMAHUX EMITIPUIYHUMHU
nupsixamu  moao mnpupoan T3b. JIOKIHT IMoka3aB KHUINEHI JUIS 3B'S3yBaHHS
TiaMmiHy B komruiekci Agrn-LRP4. [Ipudomy 1iux kuieHei BUSBUIIOCS JIEKIIbKa,
0 MOIATBEPAWIIO IONEPEAH] EKCHEPUMEHTAIbHI pe3yibTaTH TPYNH UIOJ0
HasiBHOCTI B T3b KiIbKOX caiTiB 3B'A3yBaHHs TiaMiHy. [Ipu npoBeieHH1 JOKIHTY
OyJii BCTAHOBJICHI aMIHOKUCJIOTHI 3QJIMIIKHU MOJINENTUAHUX JIAHIIOTIB IK Agrn,
tak 1 LRP4, BinmoBiganbHi 3a 3B'sa3yBaHHs TiamiHy. Kpim TOro, takox 3
NOMEepPeIHIX pPe3yJIbTaTIB Halloi Ipynu, OyJo BIJOMO MpOo OLIbII HU3bKY
a¢iuHicTh 10 T3b docdaTiB TiamiHy Ta aETUIXOIIHY Y OPIBHSAHHI 3 TIAMIHOM.
PesynbpTaTn pospaxyskiB y mporpami AutoDock Vina nepekoHJIMBO CBiIYaTh
npo Te, MmO TiaMmiH, #oro ¢ochatu, a TaKoK CynabhONOXiAHE TiaMiH
MoHodochary - 6eHdoriamin (ogHa 3 papmakosoriunux ¢opm Bitaminy Bi) -
NepeBUNIYIOTh aneHo3uHpocharn 3a adinHicTIO 10 Komruiekcy Agrn-LRP4.
[TopiBHsIIPHUI aHAII3 CaWTIB 3B'A3yBaHHS TiaMiHy 3 MPOTETHAMH KOMILIEKCY
Agrn-LRP4 Bu3zHaumB iX BHCOKY MOMIOHICTH 10 CAMTIB 3B'S3yBaHHSA y JI00pE
0XapaKTEepU30BAHMX TIAMIH-3aJIEKHUX MpOTeiHaX. Byno BUSBIEHO CHIBIAIIHHS
KOH(opMalii MOJIEKYJl JIraHAiB MpH 3B'A3yBaHHI 3 MPOAHAII30BAHUMHU
nporeinamu. JlokiHr kommiekcy Agrn-LRP4 3 ¢pochopuumu edipamu tiaminy
JO3BOJIMB BU3HAYUTH PI3HULIO Yy 3B'SI3yBaHHI Ta MOSACHUTH NPUYMHU OLIBII
HU3bKO1 aiHHOCTI PocdartiB TiamiHy y MOPIBHSHHI 3 TiamiHOM. [licas Toro, sik
Oynu oTpumani pe3ynbTaTd BuMiptoBanHs TJlMd-a3HOi akTHBHOCTI y (pakiisx
nicias reiab-QuIbTpalii, BUsBICHHS Qakry, mo M/I[-3Ha akTUBHICTH MOCTIHHO
cynpoBopKye TiamiHaudocdar riposia3Hy aKTHBHICTh (y TOMY YMCIHI ITICIIS
renb-QiapTpanii), JokiHra TiamiHy 3 KomriuiekcoM [LRP4-Agrn 1 BuUKOHaHO
aHaJ i3 pe3yJbTaTiB TOMEPEAHIX JOCTIHKEHb HaIlol TPynu, 3pO0JICHO
npunyienHs, mo came LRP4 moxe Oyt memOpanHoro TTd-azoro. s
NEPEeBIPKU IT1€1 TIMOTE3W MM MPOBEJM IMOMAPHE Ta MPOCTOPOBE BUPIBHIOBAHHS
IILOTO MPOTEIHY MPOTU J0Ope 0XapaKTEPU30BAHOTO MPOTEIHY, AKUH T1APOII3yE
TT®, a came pO34MHHOI LUTO30JbHOI TiaMiH Tpudocdarasu, Xxo4a 10 UUX TIp
HISKUX €H3uMaThuuHuX aktuBHOcTel y LRP4 BusiBneno ne Oyno. Pesynbratu
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IILOTO aHaMi3y moka3anu HasBHICTh y LRP4 kumeni momiOHOT A0 KuieHi, e
3B's13yeThes Ta Tiapomizyerbess TTD y cknazai muto3onbHoi TTd-a3u. Kpim Toro,
[l METOJU J03BOJWIM BUSBUTHU y CKJIaJl aMIHOKUCIOTHOI nociigoBHocTi LRP4
knacuynuil T ®-3B'a3yBanbHuil  caiiT. Bukopucrani  010iH(pOpMaTUBHI
IHCTPYMEHTH JIO3BOJIWJIM TepeadadyuTd OlOJIOTIYHY pOJib TiaMIHy Ta Moro
010JIOT1YHO AKTUBHUX TMOXIJHUX MPU 3B'SI3YyBaHHI 3 KOMIUIEKCOM, SIKUA MH
BBaxkaemMo T3b: 1) crabimizauig xkommuiekcy LRP4-Agrn y mpoueci 30upanHs
knactepy HAXP; 2) TT®d-azna aktuBHicTh y LRP4, 3) dyHnkuionyBaHHs
pyxomoro nyny tiaminy (PIIT) Tta moB'si3aHux 3 UMM IPOLIECIB Yepe3 KiiacTep
HAXP BIAMOBIHO A0 HAIIOTO ySBJIEGHHS TIpo Te, 0 T3b € oHier0 3 KIIFOYOBUX
naHok B ob6epti PIIT y HepBOBHX KIITHHAX Ta KPUTHYHI MOPYIIEHHS Y HOTO
GyHKIIOHYBaHHI MOXYTh OyTH NPUYMHOIO IHIIAII HEHpOoJereHepaTUBHUX
MIPOLIECIB.

Bucrosxu Otpumani B poOOTI pe3ynbTaTH MalOTh BAXJIMBE 3HAYCHHS
3aBISKHA TOMY, 1110 PO3IIUPIOIOTH CyYacHI YSBICHHS MPO KIITHHHO-MOJIEKYJISPHI
MexaHI3MH peanizauli QyHkuid Bitaminy Bi. lle nogatkoBo 0O0IpyHTOBYE
JOLIUIBHICTh 3aCTOCYBAaHHS TiaMiHy Ta Horo Qapmaxkoyoriyaux G(opm s
npouIakTUKH ~ Ta/abo  JIKyBaHHSA MATOJOrIM, SKI  1HINIIOIOTBCA — abo
CYNPOBOXKYIOThCS I€PIUTOM TiaMiHy.

OCOBJIUBOCTI CTPYKTYPU I'NIIOKAMIIA MUILIEA APOE-/- 3A
YMOBU CIIO’JKUBAHHA AIET PI3HOI'O KUPOBOI'O CKJIAY

Ianuna Cxku6o !, Tersina Kopanenko ', Ipuna Ocaguenko ', Jimutpo
Ileninos ', Hirras Mapyurpyanr %, Oaena IIpuxoabko %, Tajauna
Ymakosa *

' Iucruryt ¢isionorii im. O. O. Boromonsus HAH Vkpainu, Kuis, Vkpaina
2 Jlynacekuit yaisepenter, Jynn, Ilsemnis
3 JlminpoBchKuii HallioHaIbHKN yHiBepenTeT iM. O. Tonuapa, J{ainpo, Ykpaina
E-mail: shepilov@biph.kiev.ua

PECULIARITIES OF THE HIPPOCAMPAL STRUCTURE IN APOE-/- MICE FED
DIETS WITH DIFFERENT FAT COMPOSITION
Galyna Skibo !, Tetiana Kovalenko !, Iryna Osadchenko !, Dmytro Shepilov !, Nittaya
Marungruang 2, Olena Prykhodko 2, Galyna Ushakova 3
! Bogomoletz Institute of Physiology, NAS of Ukraine, Kyiv, Ukraine
2 Lund University, Lund, Sweden
3 Oles Honchar Dnipro National University, Dnipro, Ukraine

We studied the role of diets with different fat composition on the pyramidal layer
structure, quantitative indicators of astrocytes and synapses in the hippocampal CA1 area of
ApoE-/- mice. It was found that low-fat diet may induce the pyramidal neurons damage and
astrogliosis. The absence of ApoE in mice, regardless of the diet, related with significant
decrease in synaptic density.
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Oobtpynmyeanna ma mema. Anomninomnporein E (ApoE) — 1e 610k, sxuit
TPAHCIIOPTY€E XO0JIECTEPOJ Y KPOBi Ta TKAHWHAX OpraHizMy. Mulli, HOKayTHI O
reHy ApoE (ApoE-/-), BHKOpHUCTOBYIOTbCS SIK MOJAENb I JOCHIIKECHHS
JUCITINAEMIl, aTEPOCKIIEPO3y Ta HEWPOIET€HEPATUBHUX MPOLIECIB.

MeTtoto nanoi po6otu O0yJo 3’sICyBaHHs BIUIMBY JIET 13 PI3HUM SIKICHUM 1
KUIBKICHUM CKJIaJIOM >KUPIB Ha MOPQOJIOTi0 MipaMiJHOTO Iapy, pPIiBEHb
aKTUBAIlli aCTPOTTIABHUX KIITHH Ta YIBTPACTPYKTYPY CHHANTUYHOTO amapary
3ouu CA1 rimokamna muiiei ApoE-/-.

Memoou. ExcniepuMeHT MpOBOAMIN Ha S-THXKHEBUX MHUINAX, SKUX OYJIIO0
noaiieHo Ha 3 rtpymu: 1) TBapunm miHli C57BL/6 Ha crampmapTHi mieTi
(KOHTpOIIB); 2) Muiili ApoE-/-, K1 CTIOKUBaIU HU3BKOXKHUPOBY HieTy (12% Kkkad,
mictuna coeBy omito) (HX); 3) tBapunum ApoE-/-, skux romgyBanm
BHUCOKOXHUPOBOIO JieTor0 (38 Kkay, MicTHiIa coeBy oiio Ta cmainenb) (BX).
TpuBamicth TroayBaHHS CcTaHOBWJIa 8  TWXKHIB. Hamami  mpoBomwim
CBITJIOONTUYHE, IMYHOTICTOXIMIUHE 1 €IEKTPOHHOMIKPOCKOIIYHE JAOCIIIKEHHSI,
a TAKO 3/1MCHIOBAJIM IMyHO(EPMEHTHUI aHaI13 TKAHWHHU TITOKAMIIA.

Pezynomamu. Y 301 CAl rinokamna HJXX TBapun cnocrepiranocs
NOPYIIEHHS CTPYKTYpPHOI oOpraHizaiii mipaMigHOro Iiapy, a came: Moro
NOTOHIIEHHS, MIJIBUILEHHS KUIBKOCTI T1MEPXPOMHHUX (YIIKOJKEHUX) HEHPOHIB,
3MEHILEHHS LIIJIbHOCT] IHTAKTHUX MipaMiJIHUX KIITUH Ha 22-26%, NOpIBHIHO 3
koHTposieM Ta BXK rpynoro. Kpim Toro, HXK mumn nemMoHCTpyBasid O3HAKH
aCTPOTJIi03y, IO MPOSBIISIBCS B 3HAUYIIOMY 30UIBIICHH] IIUIBHOCTI aCTPOIUTIB
y MipaMiJJHOMY Ta MpPOMEHEBOMY Inapax rinmokamna (Ha 17-21%), rineptpodii
rmaneHuX KITHH (Ha 45-49%) 1 migBUINEHHI KOHIEHTparlii (ilaMeHTHOT
dopmu GFAP y romorenari pocnipkyBaHoi Tkanuau (Ha 54-96%), y
MOPIBHSHHI 3 BOMA 1HIMMU Tpynamu. OHAK, Ha yIbTPACTPYKTYPHOMY PIBHI,
ak HXK, tak 1 BXK TBapuHM xapakTepu3yBaJHUCs 3HAUYyLIUM 3MEHIICHHIM
YUCEJIbHOI HIUIBHOCTI CHHAIICIB Yy HEUpONI, MOPIBHAHO 3 KOHTPOJEM, IIO
BKa3y€ Ha 3MIHHM B CTPYKTYpHIN IUIACTUYHOCTI rinokammna y mumeid ApoE-/- ta
MO>KJIMB1 KOTHITUBHI MOPYIIEHHS B HUX Y MOJAJIbIIOMY.

Bucnosxu. CHoXWBaHHA HU3bKOXUPOBOTO pAIliOHy 3 POCIUHHUMH
OJIISIMA Yy CBOEMY CKJIaJll 37aTHE BUKJIWKATH TOIIKOHKEHHS MipaMigHUX
HEHPOHIB Ta CIIPUYMHUTH ACTPOTIII03 y rinokammi TBapud ApoE-/-, 1o € onHuM
13 MapkepiB Helpo3ananeHHs. BiacyTHicTs ekcnipecii ApoE B opranizmi MHIIIEH,
HE 3aJeKHO BiJ JKUPOBOTO CKJIAMy JI€TH, TOB’Si3aHA 3 MOPYLIEHHAM
CTPYKTYPHOI CHUHANTUYHOI IUIACTUYHOCTI y JOPCATbHOMY TIMTOKaMIIl, SIKHii
3a0e3neuye mpolecu HaBuYaHHA Ta (OpMyBaHHS TTaM’ SITi.
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IIVIEHAPHA CECIs 2. MEAUYHA BIOXIMIA TA ®I310JI0I'TA
PLENARY SESSION 2. MEDICAL BIOCHEMISTRY AND
PHYSIOLOGY

IMOKA3HUKH ®OJIKYJISIPHOI PIIMHU ITPU PUSUKY
PO3BUTKY CUHJIPOMY I'IMEPCTUMYJIALII I€EYHUKIB
Ouaexkcanapa bekacoBa, lionmuia OmenbsaH4uK, Bipa Koniiika
3anopi3bKuil HalllOHAJIBHUH YHIBEPCUTET, 3amopiioks, YKpaiHna
e-mail:alexbekasova@gmail.com

INDICATORS OF FOLLICULAR LIQUID AT THE DEVELOPMENT OF
OVARIAN HYPERSTIMULATION SYNDROME
Oleksandra Bekasova, Liudmyla Omelianckyk, Vira Kopiika

Zaporizhzhia National University, Zaporizhzhia, Ukraine
Follicular fluid is a biological fluid where oocytes mature. The study of laboratory
parameters of follicular fluid may provide additional information about the pathogenesis of
ovarian hyperstimulation syndrome. The results of the study show the prospects for further
study of laboratory parameters of follicular fluid in ovarian hyperstimulation syndrome.

®domikynspHa piguHa (OP) € yHIKanbHOIO 010J0TIYHOI PIAMHOO, B SIKIH
BIJIOYBAETHCS TO3PIBAHHS OOIMUTIB 1 (POJIIKYJIIB TA COMATUYHUMN 3B’ 30K KJIITHUH-
3aponakiB. KommoHeHTH QOJNIKyJIspHOI pIIMHU MOXYTh BigoOpa)xkaTH CTaH
CHUHTE3y TOPMOHIB SIEYHUKAMHU, 3PIJIOCTI OOIMTIB, OBYJIALII 1 TFOTETHU3AIII1, TOMY
®P mnoB’s3aHa 13 3aIUTiJHEHHSIM 1 paHHIM PO3BUTKOM eMOpioHIB. BuBYeHHs
koMmrnioHeHTIB ®DP wmoxe Hamatu nojaTkoBy iHGOpMAIIO TIPO MATOreHe3
cuapomMy rinepctumyismii  seunukiB (CI'S1). Mertoro nocmimkeHHs Oyio
BUBUYCHHS 010XIMIYHMX MOKAa3HUKIB (POJIKYJISPHOI PITUHU Y KIHOK TIPH PUBHKY
po3Butky CI'Sl B ymoBax BHUKOPUCTaHHS JOMOMIKHUX PEMPOAYKTUBHUX
TEXHOJIOT1M. AHaTi3yBalu MOKa3HUKHU (POJIKYISPHOI PIAUHU Y KIHOK BIKOM BiJ
20 o 45 pokiB micias TOPMOHAJIBHOI Tepamii y 3-X JIOCHIHUX rpymnax: 1)
KOHTpoJibHa Tpyna 0Oe3 o3Hak CI'Sl 2) 3 pusukom pos3Butky CI'S; 3) 3
kiiHIyHUMU nposisamu CI'Sl. Mertoau nocmipkeHHs. bioximiunmii anam3 ®OP
NpOBOAWJIM 3a JonoMororw anamizatopa Vitalab «FlexorE», Ha skomy
BU3HAYAJIM BMICT TJIIOKO3M, allbOyMiHY, 3arajJlbHoro O1UIKa, 3arajbHOro Ta
npsMoro  OuTipyOiHy, — KpeaTuHIHy,  Y-TioyTamuiTpancdepasu,  JaKTaT-
JeriporeHasu, JTy>KHOT docdarasu, anaHiHaMmiHOTpaHCchepasw,
acrmapraraminorpancgepasu, K, Na*, ceuopunn. I'opmonansuuii npodias PO
aHAJTI3yBAIM 3a JOIMOMOTIOI0 XeMUIIOMIHECIleHTHOro anaiizatopa «Elecsys
2010», Ha sSIKOMY TIPOBOJWIM KIJbKICHE BHU3HAYEHHS BMICTY JIOTETHE3yIOYOTO
TOPMOHY,  (DOTIKYJTOCTUMYITIOIOUOTO TOPMOHY, TMPOJIAKTHHY, KOPTH3O0IY,
IPOTECTEPOHY, €CTPaioNy, AETiApoemianIpocTepoH-cyabdary. CTaTUCTUYHY
00poOKy pe3ysbTaTiB MPOBOAWIM 3 BUKOPUCTAHHSIM Kputepis ManHa-YiTHI
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(mokazuuk U). CraructuyHa 3HAYYNIICTh BIAMIHHOCTEH OIlIHIOBAjacs MpH
p<0,05.3a pe3ympratamu JOCHIUKEHHS TOpPMOHaNbHOTO Tpodimo ODP, B
00CTe)XyBaHUX Tpymax, CIOCTEpIraJocs 3HAYHE MIABUIICHHS MPOJAKTHHY,
IPOreCTEPOHY Ta €CTPajloy, IPOTE€ 3HAYMMHX BIIMIHHOCTEH MIK TpyNaMH
BUABJICHO HE Oyno. IHII MOKa3HUKH TOPMOHIB 3HAXOAWINCA B pedepeHTHUX
Mexax HOpMH Ta OyiM MOAIOHMMH B AOCHIKYBaHUX Tpynax. 3a 610XIMIYHUMHU
nokazHukamu OP Oysno BusiBiaeHo ctatuctuuno 3HauuMe (p<0,05)niaBuieHHs B
3-1it rpymi (3 nposiBamu CI'l) piBHs naktaT-aeriaporeHasu (p=0,03) BiAHOCHO
1-of rpynu (kouTposbHa rpyna) Ta K™ (p=0,05) y nopiBHsHHI 3 2-010 TPyIIO0 (3
pusukoMm po3Butky CI'S). [Hmi mnoka3HuKM OOCTEKYyBaHUX TpYyN HeE
BIIPIBHSAINCH MDK coOoro. B ocHoBi po3Butky CI'Sl nexuts ¢deHoMeH
TINEPIPOHUKHOCTI CyIUH Ha (OHI BHCOKOTO BMICTYy CTaT€BHX TOPMOHIB, 3
MOJANBIITUM PO3BUTKOM TPOMOOEMOONIYHUX YCKIATHEHh Ta IMOJI OpraHHOI
HegoctatHicTi. OgHuM 13 mabopatopHux mapkepiB po3Butky CI'SI BBaXkaroTh
migBuineHas koHmeHrtpamii K'B mmasmi kposi. IligBumienust piBus K™ B
(GONIKYJIApHIA PIAMHI, TaKOX MOX€ OyTH CBIJUEHHSIM PpO3BHUTKY LIbOTO
cuHJpoMy. 3O0UIbIIEHHS TOKAa3HUKA JakTar-ferigporeHasu B OP  wmoxe
BUCTYMATH TOKA3HUKOM IIOYaTKy PO3BUTKY HHPKOBOI HEIOCTATHOCTI, SIKI €
HalnomupeHimuM  yckinagneHHsm npu  CI'S. Takum 4uHOM, OTpUMAaHI
pE3yNbTaTH JOCITIHKEHHS TTOKa3yITh MEPCIEKTUBHICTD MOAANIBIION0 BUBUCHHS
71a00paTOPHUX TMOKA3HMKIB (POJIIKYJSPHOI PIAMHU Y KIHOK MICIs MPOBEACHHS
KOHTPOJIbOBAHOT TOPMOHAJILHOT CTUMYJIAIIII.

3MIHA AKTUBHOCTI JIEMKOIIUTAPHOI EJTIACTA3M 3A
XPOHIYHOI XBOPOBU HUPOK

L2Bacuabuenxo B.C., 'Kopous JI.B., ’)Kyumenko O.B.
! Tepxxasua ycranosa «Incruryt nedposorii HAMH Vkpainn»
*HarrioHaJTbHAM yHiBepcuTeT «KrneBo-MoOruisiHCbKa akaaeMish»
E-mail: vasylchenkovita@gmail.com

CHANGING LEUCOCYTIC ELASTASE ACTIVITY IN CHRONIC KIDNEY
DISEASE
1.2 Vasylchenko V., 'Korol L., 2Kuchmenko O.
! State Institution "Institute of Nephrology of the National Academy of Medical
Sciences of Ukraine", Laboratory of Biochemistry, Kyiv,Ukraine;
2 National University of Kyiv-Mohyla Academy, Kyiv,Ukraine
E-mail: vasylchenkovita@gmail.com

Leukocyte elastase activity can be used as an indicator of the development of
secondary complications in patients with chronic kidney disease. The results of our research
show a decrease in enzyme activity by 49 % in the early stages of the disease and open new
horizons for deepening and expanding the design of the study of pathological conditions.
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Jlefikouurtapna enacraza (EC 3.4.21.37, JIE) € eH3uMOM 3
CJIACTOJIITHYHOIO aKTHBHICTIO, TIOTEHITIAT SKOTO 3/eOLIBIIOTO peaTi3yeThes 3a
po3BUTKY  3amaneHHs. Mictutees JIE y  a3ypoduibHMX — rpaHynax
noTiMOpPOSIACPHUX JICMKOIUTIB, 4, BUBUIBHSAIOYUCH, BHACIIIOK JACTpaHyJIsLIIi,
BUKOPUCTOBYE KOMIIOHCHTH EKCTPAICTIONIPHOTO MATPUKCY Ta MPOTETHH
CYIMHHOI CTIHKM B sIKOocTi cyOctpatiB. JIE Moke BIUIMBaTHM W Ha PO3BUTOK
eHjoTemanbHOl fuchyHKIi. PazoM 3 1OHMMU MAaTOJOTIYHMMHU MPOIECAMH,
3MIHIOETBCS OKCHJATHMBHUM cTaryc. Taki 3MIHM XapaKTEepHi 3a XPOHIYHOI
xBopoOu HUpOoK (XXH). MeToro poboTu 0yJi0 JOCHIAUTH 3MiHU aKTUBHOCTI JIE
B cupoBariii KpoBi xBopux Ha XXH I-II cranii.

B nocnipkeHH1 BUKOPUCTOBYBAIM 3pa3ku KpoBi marieHTiB 3 XXH (n=26).
BikoM Big 24-50 pokiB, 31 CIIBBIIHOIICHHSIM YOJIOBIKIB Ta >KiHOK 1:1.
Kontponsny rpyny craHoBmwin 30 MpakTHYHO 3J0POBUX OCIO TOTO K BIKYy Ta
AHAJIOTTYHOT O CII1BBITHOIIICHHS. AxtusHicTh JIE B CHUPOBATII
KpOBI BU3Ha4anu 3a MerogoM KyOumikina A. B. Ta cmiBaBTOpIB 3a MIBUAKICTIO
riaponizy N-terpaldyTokcukapOoHUIanaHiHp-HiTpogeHinoBoro edipy (BOC-
Ala-ONp) cnekrpoporomerpuyno 32 347 HM. CTaTUCTHYHY OOpOOKY
pe3ynbTariB 3a1dcHIOBaNN Kputepiamu Konmoroposa-Cmipaosa (P<0,01) Ta t-
kputepiem Cteronenta (P<0,05).

AxtuBHicTh JIE y mamientiB 3 XXH I-II cranii 3HmxyBanacs Ha 49 %
MOPIBHSIHO 3 YMOBHO-3/IOPOBUMH JIOHOpaMu. BioMo, 110 €H3UM 3MIHIOE CBOIO
aKTHUBHICTH 3 PO3BUTKOM Kap10BaCKYJISIPHUX yCKJIaJHEHD, 10 TAaKOXK
xapaktepHo Tmipu mnporpecyBaHHi XXH y xBopux. BxkuBaHHS JiKapChKHUX
npenapariB, SIKI MOXKYTb OyTH 1HT10ITOpaMH I[OT'O €H3UMY TaKOXX MOTPEOyIOTh
perenbHOro BuBYeHHS. OTxe, 3a XXH JIE moxe Oyt 0JHUM 13 TEPCIIEKTUBHUX
MOKA3HUKIB JIJIT MOHITOPUHTY TiporpecyBaHHs X XH.

BIOCHEMICAL BASIS FOR THE FORMATION AND PROGRESSION
OF FIBROUS TISSUES

Verevka S.V.!, Voroshylova N.M.!, Obernikhina N.V.?
I'SE “Kolomiychenko Institute of Otolaryngology of the National Academy of
Medical Sciences of Ukraine”, Kyiv, Ukraine
2 Bogomolets National Medical University, Kyiv, Ukraine
verevka.biochem@gmail.com

By conventional wisdom, fibrosis is a pathologic wound healing in which
connective tissue replaces normal parenchymal tissue to the extent that is goes
unchecked, leading to considerable tissue remodeling and the formation of
permanent scar tissue. The leading cause of fibrosis is chronic inflammation.
Since the leading cause of fibrosis is chronic inflammation, it is considered as
some kind of organism’s protective reaction, which is intended to localize the
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focus of inflammation from the surrounding tissues. Experimental data of recent
years raise doubt about such definition. The explanation of the formation and
development of fibrous tissue as a consequence of autochtonic parametabolic
processes, which are caused by the regularities of aggregation of destabilized
proteins, becomes more reasonable.

As 1s well known, the development of the inflammatory process is
accompanied by a variety of reactions leading to damage to the structure of
protein molecules. Various proteolytic, oxidative and associative disorders of
proteins lead to the formation of derivatives with a destabilized unbalanced
structure. In the case of insufficient efficiency of clearance systems, the local
accumulation of such structures leads to the formation of aggregates, among
which the most energetically favorable are B-structured ones. Such forms are
highly stable and insoluble, but also able to sorb various soluble proteins and
rearrange their structure in their own likeness. The latter property leads to the
growth of the aggregate and significantly disrupts the functioning of the
surrounding tissues. The experimental data of recent years prove that such an
autochthonic process 1is associated not only with the development of
amyloidosis, but 1s also involved in the formation of fibrous tissues. Studies of
the various fibrous tissues, which were carried out in our laboratory, confirm
this opinion. An interesting destabilizing factor is the effect of complex-forming
metal ions. The most famous example of this is the so-called nickel allergy.
These ions denature the protein structure by interacting with the amino
constituents of proteins. This makes them immunogenic and leads to the
development of an immune system response. Contact with nickel-containing
products causes a local reaction of the immune system, which is observed in a
fairly wide segment of the population. The mechanisms of such a process and
the most striking examples of its manifestation are under consideration.

POJIb MATPUKCHUX METAJIOITPOTEIHA3 Y ®IEPO3YBAHHI
JIET'EHb

KOuais IN'opaienko, Oxcana KapacsoBa, BikTopisi PogionoBa, Asiia
IleBmoBa
13 «/lninponerpoBchka MeanuHa akagemis MO3 Ykpainny, JJHinpo, Ykpaina
gordienko.ju@gmail.com

THE ROLE OF MATRIX METALLOPROTEINASES IN LUNG FIBROSIS
Iuliia Gordiienko, Oksana Karasova, Victoriia Rodionova, Alla Shevtsova
SI "Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine", Dnipro, Ukraine

It has been shown the activities of different forms of matrix metalloproteinases MMP2
and MMP9 in the plasma of patients with idiopathic pulmonary fibrosis and systemic
sclerosis can be used as additional criteria of the severity of these diseases.
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MatpukcHi metanonporeinazu MMII2 ta MMII9 Biairpaiotb 0coOnuBY
pOJIb y MIATPUMIII TOMEOCTa3y €KCTPAKIITUHHOIO MAaTPUKCY, TOMY MOPYLIECHHS
iXHbOI eKcrpecii Ta aKTMBHOCTI MPHU3BOJAUTH J0 MATOJOTTYHUX 3MIH Y PI3HUX
opranHax. Ha cboromHi mpakTH4yHO HEMae BIAOMOCTEH MPO 3B’S30K aKTHUBHOCTI
mux  QgepmentiB 3 mporiecaMu  (iOpo3yBaHHS  JIETEHb 1 PO3BUTKY
ITHEBMOCKJIEPO3Y.

Memorwo poboTn Oyn0 BU3HAYUTH aKTUBHICTH pizHUX Gopm MMII2/9 y
1a3Mi KpOBI y MAIIEHTIB 3 MTHEBMOCKIIEPO30M Pi3HOTO TTOXOKEHHSI Ta OIIIHUTH
iXHIO 11arHOCTUYHY 3HAYUMICTb.

Memoou. AxtuBHicte MMII nocnimxyBanu y IuiasMi XBOpPHX Ha
imionatnuHuid Ppi6po3 nerenb (IPJI) ta cucremumii ckinepos (CC) 3 pizHUM
CTYNEHEM TSKKOCTI Mepediry 3axBOPIOBaHHA. Y Cl Mall€HTH Oy pO3MOILICHI
Ha 4 rpynu: 1 — namientu 3 [DJI cepeanboi TKKOCTI (n = 12), 2 — 3 BaXKKUM
[DJI (n = 13), 3 — xBopi Ha CC cepennboi THKKOCTI (n = 16), 4 — 3 BaXKKUM
nepebirom CC (n = 7). KoHTposibHY TpyIly CKJaidu 370poBi goHOopHu (n = 15).
B3sarts xpoBi mpoBoawiM nBivi: y 1-uit neHs Ta yepe3 1 micsib. AKTUBHICTH
MMII2/9 BuzHauamu 3a JIONOMOIOK KelaTUH-3uMorpadii, pe3ysbTaTH
BUMIPIOBaHHS BUPKAJIX B YMOBHUX OUHUILIX (YO).

Pezynomamu. Ha mouatky nocnimkenns aktuBHicTh MMII 2/9 y 1 rpymi
Maike He BiApi3Hsiack Big Hopmu. 3a CC BimOyBaduch pi3HOCTIPSAMOBAHI
3MiHU: akTUBHICTL TMpoMMII9 mepeBumyBana HOpMy y 2,5 pasu, TOII 5K
MMII2 Gyna 3Hauyiie 3HUAKEeHa. Y 2 Ta 4 rpynax y 1-uii JeHb CIIOCTEpIranoch
pizke niaBuuieHHss npoMMIIY (y 2,2-2,7 pa3iB), akTUBHICTb SIKOT Y€pe3 MiCsLb
carana 2,72 + 0,11 YO 3a I®JI ta 2,91 £ 0,54 YO 3a CC. Bognouac
BcTaHoBJeHO, 0 CC XapaKTepusyeTbCs 3HMKEHHSIM akTuBHOCTI MMII2 no
0,78 £ 0,13 YO. Ilig yac gociiskeHHsT BUSBIEHO KoMIuiekcHl ¢dopmu MMII 3
MosiekyasipauMu  Macamu  125-130 ta 120 k/la, BTIM mepuidii KOMILIEKC
BU3HA4yaBcs Juiie B rpyni xBopux Ha [DJI. TligBuiieHHS aKTUBHOCTI JaHUX
KOMIUICKCIB Y XBopuXx 1 Ta 3 rpym yepe3 micsip O0yno Outbin BupasHuM (y 2,2-
3,2 pa3u) MOpiBHIHO 3 BaXKUM 1iepedirom (y 1,7-2 pasn).

Bucnosxu. Tlopymennss perymsuii aktuBHocTi MMII2 Tta MMII9
acomiiioBano 3 mporecamMu (PiOPO30yTBOPEHHS y JIETEHSX 1 PO3BUTKOM
IMHEBMOCKJIepo3y. 3MiHM akTHBHOCTI mnpoMMII9 Tta MMII2 Ta ixHIX
KOMIUIEKCHHUX (opM 3 MosteKysipHOt0 Macoro 125-130 k/la ta 120 x/la MOXyTh
CIyryBaTH JOJATKOBUMH IOKa3HHUKaMHU TSDKKOCTI Mepediry 1110MaTUYHOro
($16po3y JereHb Ta CUICTEMHOTO CKIIEPO3y.
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OCOBJINBOCTI MEXAHU3MIB TPOMBOYTBOPEHHA Y XBOPUX
ITPU XPOHIYHUX MICJIOITPOJII®EPATUBHUX HEOIIJIA3IAX TA
ATEPOTPOMBO3AX

Terana Hixkoaaecuko-Kamuniosa
13 « IMA MO3 Ykpaiau» M. JIHinpo, Ykpaina
Tatianik4(@gmail.com

FEATURES OF THE MECHANISMS OF THROMBUS FORMATION IN PATIENTS
WITH CHRONIC MYELOPROLIFERATIVE NEOPLASIAS AND
ATHEROTHROMBOSIS

Tatiana Nikolaienko-Kamyshova
SI "Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine", Dnipro, Ukraine

Thrombotic complications in patients with chronic myeloproliferative neoplasias and
atherothrombosis characterized by the increased spontaneous platelet aggregation, increased
level of AGP m.m. 68 kDa, wat the two-anthentary glycans contain with a terminal N-
acetylneiramin acid, and the degree of degradation of FN with the content of fFn with m.m.
90-98 kDa = 50% of the total amount of fFn. In patients with chronic myeloproliferative
neoplasias by criteria for the likelihood of developing thrombosis increased levels of
hemoglobin and leukocytes, ristomyin-induced platelet aggregation; high level of AGP
components with m.m.m 126 i 84 xDa, containing branched hypersialized glycans N—
acetylneiramin acid in positions 2—6 and 1—3.

With atherothromboses thrombus the risk criteria are high cholesterol level and
platelet AGP-aggregation indicators, functional activity of Fn. Features of the structural and
functional state of glycans are markers of microcirculation disorders which is complicated by
the development of thrombosis. The presence of defective glycans and their degradation
products should be considered an additional criterion for the likelihood of thrombosis in
patients with chronic myeloproliferative neoplasias.

Obrpynmysannsa: CynvHHI yCKJIQJHEHHS B CTPYKTYpl 1HBamiau3amii Ta
CMEPTHOCTI 3aiimMaroTh mpoBigHe micie. [Ipu mposiBax nepudepuyHoi cyauHHOT
imemii  TpOMOOYTBOpPEHHSI  TOBMHHO  CYNPOBOJDKYBATHCS  CTPYKTYpPHO-
GyHKI[IOHATPHUMH 3MiHAMU OUIKIB MeMOpaHHOT ajaresii 3 (QopMyBaHHSIM
CUHIpPOMY TEHEpaJTi30BaHOI MOJEKYISIpHOI Moaudikamii TuTa3MaTHIHUX
MeMOpaH, 0COOTUBO TIPU  HEOTIIA31sX.

Mema: Bu3HaueHHsS OCOOJMBOCTEHW MPOIECIB JE3IHTErpaiii B CHCTEMI
reMocTazy Mpu TPOMOOYTBOPEHHI 3 ypaxXyBaHHSIM OCOOJMBOCTEH XBOpUX Ha
XpoHiuHi MienonporiideparuBHi Heomnasii (XMIIH), mo € HemiacTUUHUM
MPOIIECOM, Ta MAIIEHTIB 3 AaT€POTPOMOO30M.

Memoou: CtaH Nali€HTIB AOCHI)KYBAHMX TPYH XBOPUX OL[IHIOBAIH 3
3QJIy4EHHSM  3arajlibHO-KJIIHIYHUX, OI1OXIMIYHUX, TE€MOCTa310JOTIUHUX Ta
cnenu@iuHUX METOJIB; BHM3HAYaBCS PIBEHb, CTPYKTypa 1 (QYHKIIOHAIbHA
aKTUBHICTh aib(da-kuciaoro riikonporeiny (AI'Tl), ¢i6ponexktuny (DH),
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¢bparmentiB  ¢idponektuny (pDH). Mikporereporennicte AITI Tta @OH
BU3HAYAJIM METOJOM JICKTUH-(DEPMEHTHOTO aHami3y 13 BHUKOPUCTAHHAM
nermiko3wiboBanux 3a gomnomoroto N-Glycosidase F (US Biological, CIIIA)
antuTin 10 uporo Ouky (Kyminiu A.O., lleBuosa A.l., Ilucemenenska 1.1O.,
Macnak I'.C/ Cnioci0 BU3HAUY€HHSI CTyNEHIO (yKO3UIBbOBAHOCTI (PIOPOHEKTHUHY /
[Tat. Ha kopucny mozenb Ne 54113 Vkpaina. MIIK A61B 5/145). Kon’ toramuito
JIKTUHIB 3 MEPOKCHIa30l0 KOPEHS XPOHY Ta JIEKTUH-OJIOT aHaji3 MPOBOAMIN
3rifiHo pekoMmenaamism M. /1. JIyuuka (1987, 1989).

Pezynomamu: B 060X rpynax XBOpHX IMiJBUILEHHS MOKa3HUKIB CHOHTAHHOI
arperartiii TpoMOOITUTIB KOpEoBaJIo 31 3poctaHHsM piBHS AI'TI m.Mm. 68 x/la, 1110
MICTSITh ABOXAHTEHHI IJIIKaHHW 3 KiHIIEBOIO N-aleTUIIHeHpaMiHOBOIO KHCIIOTOIO,
ta cryneHem aerpanamii ®H 3 Bmictom ¢PH 3 m.m. 90-98 kJla > 50 % Bixg
3aranpHOl KimbkocTi GPH. V xBopux Ha XMIIH kpurepismu HWMOBIpHOCTI
PO3BUTKY TpPOMOOTHYHUX TOAIM OynaM  MiABUINEHI TOKAa3HUKU  PIBHS
reMorjo0iHy, JEHKOIHUTIB, PUCTOMIIMH-IHIYKOBAHOI arperarii TpOMOOIIUTIB;
npu Bucokomy piBHi AI'TI Buznauamuce komrnoneHTd AI'Tl 3 m.m. 126 1 84 k/la,
0 MICTATh pO3raly’eHl TiNepciaibOBaHl IJiKaHU N-aleTUIHEeHpaMiHOBO1
KHCJIIOTH y TOJIOXKEHHAX 2—6 Ta 1—3. Jlo cxiany ®H Bxoawnm, Takox,
posraiyxeHi riaikanu. IIpu arepoTpomM0031 KpUTEPISIMU PU3UKY € BUCOKI PIBHI
XoJlecTepuHy Ta TmoKa3HUKIB AJD-inaykoBaHoi arperauii TpOMOOIIUTIB,
¢dyHKkuioHanbHOI akTuBHOCTI OH.

Bucnosku: OcoOIMBOCTI CTPYKTYPHO-(GYHKIIIOHATBHOTO CTaHY TJIIKaHIB,
10 BUSIBJICH] Y IJIa3Mi XBOPHUX, € MapKepaMu MOPYIIEHb MIKPOIUPKYJIALIL, 110
YCKIIQJIHSEThCS PO3BUTKOM TpoM003y. HasiBHICTH aedeKTHUX TIIKaHIB CIif
BBAKATU JIOJATKOBUM KPUTEPIEM WMOBIPHOCTI PO3BUTKY TPOMOOTHUHUX
YCKJIaJIHeHb Y marieHTiB Ha XMITH.

Il]ooo o62co6openns: 3rimno pocmimkenHro University Medical Centre
Groningen, mo OyJyio npeacraBieHe Ha €BpONEHCHKOMY KOHIPECl KapAioJIoriB
2017p, nasBHICTh y nanieHTiB rpyn kpoBi «HeO», a came A(II), B(IIl), AB(IY)
CIIJT pO3TJsiAaTU SIK (PAKTOp PUBHMKY PO3BUTKY 1H(PAPKTy MioKapaa pa3oM 3
HepesikoM HEe3MIHHUX (DaKTOPIB PU3HKY PO3BUTKY XBOPOO cepIlsl Ta CyAMH —
BIKYy, CTaTi, OOTSIKEHOr0 CIMEMHOro aHamHe3y. BcTaHOBIIEHO, IO y XBOpHX 3
rpynaMu KpoBi «HeO» - miABUIIEHO piBeHb (dakTopy BimieOpanaa; Big3HaueHO
TakoXk, 1o y ocid 3 A (II) rpymoto kpoBi OyB BUCOKHUH pIBEHb XOJECTEPUHY Ta
raiekTuHy.  OCKUIbKM TE€HOTHUIl TpYNH KpOBI MOB’S3aHUN 3 TJIIKAHOBOIO
CKJIQJIOBOIO KIITHHHUX MEMOpaH, 30KpeMa epUTPOIMTIB, MOXIUBO, IIPH
BU3HAYEHHI CTYNEHsS PHU3UKY TPOMOOYTBOPEHHS JOPEYHO BHU3HAUUTH
3aJIeKHICTh AJre3WBHOCTI KIITUH KpOB1 Bif rpynu kposi. [lopeui, y Hammx
JOCIIKEHHSAX 3 76 XBOpHUX 3 TPOMOOTHUYHMMH YCKJIQJHEHHSIMHU 52 marfieHTa
Maiu «He0» rpyiy Kposi.
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POJIb CUTHAJIBHOI'O IIVIAXY ERN1 Y PEITPOT'PAMYBAHHI
E®EKTIB I'MOKCII

Ouexcanap Minuenko, dapis Hiumoana, Oguena Xira, Imurpo Minuenko,
KOuis Bistenbka, Oxcana I'nariok, Cepriit JlanisioBcbknii, Oxcana
Parymna
[nctutyT 610x1Mii iM. O.B. IMannagina HAH Ykpainu, KuiB, Ykpaina
ominchenko@yahoo.com

THE ROLE OF ERN1 SIGNALING PATHWAY IN REPROGRAMMING OF
HYPOXIC EFFECTS

Oleksandr Minchenko, Dariia Tsymbal, Olena Khita, Dmytro Minchenko,
Yulia Viletska, Oksana Hnatiuk, Serhiy Danilovskyi, Oksana Ratushna
Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine, Kyiv, Ukraine;
ominchenko@yahoo.com

Activation of endoplasmic reticulum stress as well as hypoxia is tightly connected to
malignant tumor growth. It was shown that ERNI1 inhibition leads to significant anti-
proliferative effect in glioma tumors through total reprogramming of thousands of genes
related to proliferation, angiogenesis and apoptosis as well as their hypoxic regulation. We
have identified a molecular mechanism of this reprogramming through interaction different
transcription factors on common binding sites in promoter region of key regulatory genes. A
better understanding of the mechanisms underlying ERN1-dependent genome reprogramming
is very important for tumor treatment.

JluHamiuHa ajanTarlis OpraHi3MiB JI0 PI3HOMAaHITHUX BIUIMBIB 1
HiATPUMaHHS TOMEOCTa3y € Ha/3BUYANHO BAKIUBUMM JUISl iX JKUTTETISIILHOCTI,
a TOMY TMI3HAHHS I1HTETPATbHUX MOJICKYJISAPHUX MEXaHI3MIB Perymsiii
MeTaboJi3My 3a IHMX CTAaHIB HEOOXIJHE IJs BHUSICHEHHS IIISAXIB PO3BUTKY
MATOJIOTIYHUX CTaHIB Ta PO3MHUGPOBKA MOJICKYJISIPHUX OCHOB TOPYIICHHS
peryJiiii KUTTEBUX MpoueciB. [oOpe BiIOMO, 110 KIOUYOBHM IHTEIPaTbHUM
pPEryJIATOPOM TMPAKTUYHO BCIX TMPONECIB KUTTEMISIIBHOCTI OpraHi3MIB €
010JIOTTYHUN TOJAUHHUK, SIKUM KOHTPOJIIOE JO0O0BI PUTMH 1 MPEACTABIIAE COOOIO
JOCUTh CKJIQJHY 1 BHCOKOTOYHY CHCTEMY KOHTPOJIO METaOOJIYHUX Ta
(G1310JI0TIYHHUX MPOLECIB Yy PI3HUX OPraHi3MiB HUISIXOM  (PYHKIIOHAJIBHOTO
peniporpamyBaHHsi TeHoMy. IlopymieHHs ¢yHKIT O10J0TIYHOTO TOJWHHUKA
OPU3BOAUTH JI0 JEPEeryJisiii [HUKIIYHOTO XapakTepy NpPOTIKaHHS Pi3HUX
MeTa0OoIIYHUX MPOIIECIB B OPraHi3Mi Ta PO3BUTKY IMATOJOTIYHHUX CTaHIB, y TOMY
YHCIII M 10 BUHUKHEHHS 3JIOSKICHUX MYyXJIMH, 2 TOMY Mi3HAHHS MOJIEKYJISIPHUX
OCHOB IMX MOPYIIEHb € HAJI3BUYANHO BAXKIMBHUM SIK JJs1 NPOQPIIAKTUKH Ta
Tepamii pi3HOMAHITHUX 3aXBOPIOBaHb, TaK 1 JJIi PO3YMIHHS I1HTErPabHUX
MEXaHI3MIB peryisiii MeradonizMy B HUIOMY. 3 IHIIOTO OOKY, PO3BHTOK
CTPECOBHX CTaHIB Pi3HOT MPUPOJN MOKE MOPYIIyBaTH (PYHKIIIO 010J0TIYHOTO
TOJIMHHUKA, 10 OyJI0 BUSBIICHO 1 IJIS CTPECY €HIOTUIa3MAaTUYHOTO PETHKYIIyMa,
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KU € He MEHII BaYKJIMBUM KOMIIOHEHTOM 1HTETPATbHUX MEXaHI3MIB PeryJisilii
MPAKTUYHO BCIX MPOIIECIB KUTTEMISITLHOCTI 1 MATPUMAHHSI TOMEOCTa3y, a TOMY
1 BIH BIAIrpa€ KIIOYOBY pOJIb y PO3BUTKY HE JUIIE METa0OJIYHUX, a W
OHKOJIOTIYHMX 3aXBOPIOBaHb, MPUYOMY JIOCUTh HE TMPOCTHUMH MIISTXaMH,
BKJIFOYAIOYH PETPOTpaMyBaHHs T€HOMY Ha BW)KMBAHHS a00 CMEpTh KJIITHH. | B
[UX Mpoliecax 3a/1isiHI BC1 KOMIIOHEHTH KJIITHUHU B1J] TUIA3MAaTUYHOI MEMOpaHH 1
€HJOIJIa3MAaTUYHOTO  PETUKYyJymMa JI0 s/pa, MITOXOHJApPIA Ta  IHIIUX
CyOKNITUHHUX  CTPYKTyp. BaximBo  BiAMITHTH, 10 caM€  CTpec
CH/IOMJIA3MATUYHOTO PETHKYJyMa 3HAYHOI0 Mipolo 3a0e3redye BUIKUBAHHS
NYyXJIMHHUX KJIITHH 1 1X PE3UCTEHTHICTh JO J1i Ha HUX XIMIYHUX CIOJYK, IO
BUKOPUCTOBYIOTHCSA K TEPANEBTUYHI ar€HTH, a TAKOX JI0 T1IMOKCI].

Y 3B’3Ky 3 LMM, JOCHIDKEHHS MOJIEKYJISPHO-TEHETUYHUX OCHOB
310sIKICHOT TpaHchopmarllii KJIITUH MalOTh TPYHTYBATUCS HA TIMOOKUX 3HAHHSX
npo (QYHKIIOHATBHY pOJb OKPEMHUX KIIOYOBUX TE€HIB B IHTETpaIbHUX
MeXaHI3MaX PEeTyJIAIil MPOIECIB XUTTEAISIIBHOCTI 1 MIATPUMAHHS TOMEOCTasy,
IpUYOMYy HE JIMIIE THUX TEeHiB, M0 KOIYIOTh CTPYKTYpPHI Ta peryJsTOpHI
NpOTEiHN, a ¥ TPAHCKPUMTIB, IO HE KOAYIOTh MPOTEiHHU, 1 KUIBKICTh SKUX K Y
HOPMAJILHUX, TaK 1 MyXJIMHHUAX KJIITHHAX B JACCATKHA pa3iB OUIbIIA 32 KIJTBKICThH
MPHK, ski konytote mpoteinu. Came Hexkomyroui mMakpoPHK 1 mikpoPHK, a
takok uupkyiaspui PHK € Hag3BuyailHO BaXJIMBUMHU — PEryJsTOpPAMHU
PI3HOMAaHITHHX TMPOIIECIB Y KIITUHAX, Y TOMY YUCH1 U 35105iKicHOrO pocty. Hamu
OTpHUMaH1 YHIKQJIbHI JIaH1 CTOCOBHO MOJICKYJISIPHUX OCHOB B3a€MO/I1i KIIFOUOBHUX
y peaizamii I1HTErpaJlbHUX MEXaHI3MIB peryJssiii MeTa0oJli3My Ha piBHI
MIPOMOTOPIB T'€HIB, SIK1 MICTATh CreU(IuHI MOCTITOBHOCTI 0 Pi3HUX (aKTOPIB
TpaHCKpuMIlli. [HKOIU 3yCcTpi4aroThCA T'€HU, MPOMOTOPHI JUISTHKU SIKUX MaloTh
no 7Ba 1 OUIbIIEe CAWTIB 3B’SA3yBaHHS OJHOTO 1 TOTO 3K TPAHCKPHIIIITHOTO
dakTopa, mpUuUOMy JIeAKl 13 HUX 13-32 HAABHOCTI B HUX MEBHUX HYKJICOTHUIHUX
3MIH MOXYTh 3B’A3yBaTh MO 2 1 HaBiTh TpH (akTOpu TpaHCKpumiii. B
MIPOMOTOPHHUX TIISHKAX JMEIKUX KIIOUOBUX PETYJSITOPHUX TCHIB HAMH BUSBIICHI
CalTH, 10 MOTSHIIIHHO MOXYTh 3B’ S3yBaTH SK TpaHCKpuriianii ¢pakrop HIF,
tak 1 XBPl, a me 1 € MonekyJaspHHIl MeXaHi3M 3aJIeKHOCTI TINOKCUYHOL
peryJiilii BiJl CTpecy €HJI0IIa3MaTUYHOTO PETUKYIyMa. bisbliie Toro, BUsIBIICHI
TAaKOX YHIKaJIbHI F€HU, IPOMOTOPHI IUISHKHU SKUX MICTUJIM CalTH, 110 3AaTHI
3B’SI3yBaTH 1 TpU TpaHCKpUNuUiiHI ¢pakropu, 30kpema HIF, XBP1 ta CLOCK-
ARNTL, noenHyrour Ha MOJICKYJSIPHOMY PIiBHI TPH KIIIOYOBI 1HTETrpajibHI
CHUCTeMH peryJisii MeradodizMy 1 MIATPUMAHHS TOMeOcCTasy: O10JOT1YHMM
TOJJMHHUK, CTPEC €HI0IIIa3MAaTUYHOTO PETUKYIIYMa 1 3aJIeKHICTh BiJl OKCUTEHY.

Takum 4yrHOM, J€TalbHE BUBUCHHS IHTETPATbHUX MEXaHI3MIB PEryJsilii
MeTaboJi3My 1 MATPUMAHHS TOMEOCTa3y Ha MOJIEKYJIIPHO-TEHETUYHOMY PiBHI B
HOPMI Ta 3a MaTOJOTIYHUX CTaHIB € HAJ3BUYANHO BAXJIMBUM SIK JIJII PO3YMIHHS
MaTOTeHE3y PI3HOMAHITHUX 3aXBOPIOBaHb, TakK 1 s iX TPODUIAKTHKHA Ta
JIKYBaHHS.

36



“Current problems of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemum cyyacHoi 6ioximii, KniTMHHOI 6ionorii Ta disionorii ”, 1-2 }koBTHA 2020 p. AHinpo,
YKpaiHa

I'EHOTOKCHUYHA 1A OJHOCTIHHUX KAPBOHOBUX
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GENOTOXIC EFFECT OF SINGLE-WALLED CARBON NANOTUBES

Olha Rudnytska, Dmytro Minchenko, Dariia Tsymbal, Oleksandr Minchenko
Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine, Kyiv, Ukraine

Due to their unique properties, carbon nanotubes are increasingly used, in particular
for biomedical purposes, in the manufacture of biosensors, in tissue engineering, as carriers of
drugs in oncotherapy and imaging of probes. On the other hand, their use carries certain risks,
because to date not enough is known about their effects on the human body, in particular their
genotoxicity.

3aBAsKMA YHIKAJIbHUM BIIACTUBOCTAM KapOOHOBI HAaHOTPYOKH 3HAXOSTh
BCe OUIbIIIE BUKOPUCTAHHS, 30KpeMa 1 y 010MEeIMYHHX I[iJISX, IPU BUTOTOBJICHHI
O0loceHCOpiB, B TKAaHMHHIN 1HXeHepli, SK HOCIi JIKapChKHX 3acO0IB MpH
OHKOTepaIrrii Ta Bizyanizaiii 30H1iB. 3 1HIIOTO OOKY, iX 3aCTOCYBaHHS HEce MEBHIi
PHU3HKH, aJ)K€ Ha CHOTOJIHI 1€ HE JTIOCTATHHO B1JIOMO MO iX BIJIUB HA OPraHi3M
Trofed. 30KpeMa, TIOCTa€e Iie HEBUPIIIEHE MUTAHHS MOTEHIMHOI TOKCUYHOCTI
KapOOHOBUX HAHOTPYOOK, /)K€ BOHU 3/IaTHI MEPETUHATU reMaToeHIedanTiuHuit
Oap'ep, MPOHUKATH 4Yepe3 KIITHHHY MEMOpPaHY 3 HAaKOIMWYEHHSIM Yy A1pl yepes
KOMIUIEKC SIZICPHUX TOP, & TOMY € 0COOMMBO HEOE3MEUHUMHU, 110 TIOB’A3aHO 3 iX
MO>KJIMBUM T€HOTOKCHYHUM €(PEKTOM.

Metoto poOoTu Oyn0 AOCHIAUTH PIBEHb €KCHpecii TeHiB, OUIKOBI
OPOAYKTH SAKUX 3aJisHI B PEryislii IMyHHOI BIANOBiJl, MNPOdipepaTUBHUX
MPOIIECIB Ta BUKUBAaHHS KIITHUH, 30KkpeMa HLA-G (histocompatibility antigen,
class I, G, rakox Bimomwmii sik human leukocyte antigen G (HLA-G), TOMILI
(target of oncogene MYBI1 (chicken)-like 1), HSPBS (small (22 kDa) heat shock
protein B8), CA9 (carbonic anhydrase 9), MYBLI - MYB proto-oncogene like
1), MYBL2 — v-myb avian myeloblastosis viral oncogene homolog-like 2), a
takok MIKpoPHK miR-144-5p, miR-203-5p, miR-19a-5p, miR-507-3p, miR-
143-3p, miR-182-5p, MO MOCT-TPAHCKPHUMIIIHHO MOXYTh PETYJIIOBATH 1X
excrpeciio. ExcrneprMeHTH MpOBOAMIN HAa HOPMAJbHUX ACTPOIMTAX JIIOJUHH
miHli NHA/TS, BukopuctoByroun pizHi koHueHtpauii SWCNTs (2 Tta 8 ng/ml
cepenoBuia). TpuBamicTh MAil HUX HAHOYACTUHOK — 24 ronuHu. PiBeHb
eKCIlpecli TEeHIB OLIHIOBAIM 3a JAHUMHU KIUJIbKICHOI MOJIIMEPa3HOi peakuii y
peanbHOMY Yaci 1 HopMasizyBalii IO eKCIpecii B-aKTUHY.
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Bcranoiaeno, mo BmimB SWCNTs Ha ekchnpecito JaHHX TEHIB Mae
pI3HOHAINpABIEHUN  XapakTep, [0 BHPAXKAEThCA Yy 1X  BIAMIHHIN
reHocrnenu(piyHii BiAMoBial. 30KpeMa CyTTEBO Ta J1030-3aJI€KHO 3MEHIIYETHCS
piBeHb ekcnpecii reny HLA-G, kWil BiAirpae BaXJIMBY poOJib B IMYHHIH
BIAMOBIAl  KJIITHHHU, 10, MOXJIHBO, crpusie iHaykoBaHomy SWOCNT
KaHIleporeHe3y. 3a [ii [UX HAHOYACTUHOK 3HAYHO 30UIbLIYETHCS PIBEHb
excrpecii rediB TOMILI, CA9 ta HSPBS, sixi 3aiisiH1 B peryJsisiiii CUrHaIbHUX
HUIAX1B, MpolieciB npoiidepanii Ta Tpanchopmanii kiaitud. [Ipu uboMy, piBeHb
excrpecii reHiB CA9 ta HSPBS nemo mocnaOiroeTbes TpU  301IbIIEHHI
KOHIICHTpaIlii HaHO4YacTHHOK a0 8 ng/ml. PiBens excnpecii rena MYBLI,
TPaHCKPUMIIMHOTO (akTopy, SKUH BIAITpae BaXKIMUBY POJb Yy MeEHO3I,
3MEHIIYEThCS, B TOW 4Yac, KOJIM piBeHb ekcripecii rena MYBL2, skuii KOHTPOIIOE
BIDKMBAHHS KIIITUH 1 mporiecu mposidepariii 1emo moCcuIoeTbesa. Takoxk Oyio
BCTAHOBJICHO, IO TIiJl BIUIMBOM OJHOCTIHHMX KapOOHOBHUX HAaHOTPYOOK
30uTbITy€eThCs piBeHb excripecii MikpoPHK miR-144-5p, miR-507-3p, miR-143-
3p Ta miR-182-5p, sAxi koHTpoMIOIOTH piBeHb ekcnpecii MPHK HLA-G, a miR-
144-5p wme ¥ piBenp excnpecii MPHK MYBLI. BogHowyac BiaMidaeTbcs
3MEeHIIEHHs piBHA ekcrpecii miR-203-5p, miR-19a-5p y kiniTHHaX HOpMaIbHUX
ACTPOLMTIB JIFOJMHU 1 L1 3MIHM HEraTUBHO KOPENIOIOThH 3 IMIJBUIIEHUM PiBHEM
MPHK HSPBS ta TOMILI BinnosigHo. OTpuMaHi JaHi y3rOJKYHOTHCS 3
HasiBHICTIO B nochiimpkennx MPHK caiitiB 3B’ a3yBanns BianoBianux MikpoPHK,
10 MokazaHo 6ioiHdGopmariiinuM ananizom. I1lo, B cBOIO uepry, BHOCUTh 3MIHH
y PIBEHb EKCIIpecii TeHIB Ha IMOCT-TPAHCKPHUIIIMHOMY piBHI, QK€ Marouu
crienndiyHi caiitu 3B’s13yBaHHsA 3 MarpuuHoro PHK nanux rewis, mi mikpo PHK
CIIPHUSIOTH 11 PO3IIEIICHHIO, a OTXKE 1 3MEHIIICHHS 11 pIBHS B KJIITHHI.

TakuM YMHOM, OJHOCTIHHI KapOOHOBI HAHOTPYOKHM HABITh MPU TyKe
HU3BKUX KOHueHTpaumx 3MIHIOIOTH PIBEHb €KCHPECii KIIFOUYOBUX PETYISTOPHUX
TeHIB, IMOB’SI3aHUX 3 IMYHHOIO BIAMOBIAAIO, mpodidepalielo KITHUH 1
KaHIIEPOreHe30M, y HOpMaipHUX acTtporutax moguau giHii NHA/TS. Ile
cBiuuTh cyTreBuid BIIMB SWCNT Ha BaxIMBI peryjsiTOpHI MEXaHI3MH B
KJITHHI, 110 BigoOpa)ka€e TOKCHYHY [0 LbOTO YHIKAJIbHOIO KapOOHOBOTO
3’€JTHaHHS Ha TJIAJIbHI KJIITUHH.

Otxe, OTpUMaHHI JaHHI JO3BOJISIIOTh HABECTH aKIIEHTH HA aCMEKTH, SKi
NOTpIOHO  BpPaxOBYBaTH MpPU  3aCTOCYBaHHI  OJIHOCTIHHUX  KapOOHOBHUX
HAHOTPYOOK, SIK “TIEPCIIEKTUBHUX MaTepiaiaiB” y O10MEeIUIHUX ITIJIAX.
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Background and aim. The aggressive phenotype of glioblastoma
multiforme may be associated with hypoxia, which plays a key role in
tumorigenesis through changes in gene expression controlled by the hypoxia-
inducible factor 1 (HIF-1). The rapid growth of solid tumors generates
microenvironmental changes in regards to processes relying on the activation of
endoplasmic reticulum stress signaling pathways. It is well known that
suppression of the function of IREI/ERNI (inositol requiring enzyme
I/endoplasmic reticulum to nucleus signaling 1) branch of endoplasmic
reticulum stress has been demonstrated to result in significant anti-proliferative
effect in glioma growth. IRE1 regulates the transcription of a large number of
genes through transcription factor XBP1 (X-box binding protein 1). Thus, the
goal of our study was to evaluate the effect of hypoxia on the expression of
genes that play an essential role in tumorigenesis, namely I/DH?2 (isocitrate
dehydrogenase (NADP+), NNT (nicotinamide nucleotide
transhydrogenase), SLC1A1 (solute carrier family 1 member 1), high-affinity
mitochondrial glutamate transporters that also play an essential role in
transporting glutamate across plasma membranes, SLCIA3 (solute carrier family
I member 3), glutamate transporter, also known as excitatory amino acid
transporters (EAATs), and widely distributed throughout the brain,
SLC1A4 (solute carrier family 1 member 4), and SLC25A12 (solute carrier
family 25 member 12), which controls glutamate transporter and
gluconeogenesis, as well as microRNA miR-182-5p, which have specific
binding sites in mRNA SLCI1Al, in response to inhibition of endoplasmic
reticulum stress signaling mediated by IRE1 in U87 glioma cells; identify
binding sites for XBP1 and HIF transcription factors in promoter region of a
subset of genes by bioinformatics analysis.

Methods. The expression level of the genes was studied in control and
IRE1 knockdown U87 glioma cells under hypoxia by quantitative polymerase
chain reaction. Statistical analysis was performed according to two-tailed
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Student’s t-test using Excel program and OriginPro 7.5. Besides, we used
bioinformatics methods for identification of HIF- and XBP1-binding sites in the
promoter region of cancer growth related genes.

Results and Discussion. It was shown that the expression level of IDH2,
NNT, SLCIA3, and SLC1A44 genes was up-regulated in IRE1 knockdown glioma
cells in comparison with the control glioma cells. At the same time, inhibition of
IRE1 endoribonuclease and protein kinase leads to down-regulation of SLCIA1
gene expression. We also observed up-regulation of microRNA miR-182-5p,
which has specific binding sites in mRNA SLCIAI, compared to the control
glioma cells. Thus, there is negative correlation between decreased level of
SLCIAT mRNA expression and increased level of microRNA miR-182-5p
indicating possible post-transcriptional regulation of this mRNA expression.
Moreover, we have shown that hypoxia enhanced the expression of NNT,
SLCIAI, SLCIA3, and SLC1A44 genes, while the expression level of IDH2 gene
remained unchanged. Furthermore, the knockdown of IRE1 signaling enzyme
function modified the response of all studied gene expressions to hypoxia. The
expression level of IDH2, NNT, SLC1A43, and SLCIA4 genes was up-regulated
under hypoxia in IRE1 knockdown glioma cells, while expression level of
SLCIAI gene was down-regulated. Besides, binding sites for HIF and XBP1
transcription factors were found in most studied genes and some of these
binding sites can recognize both transcription factors. Such binding sites were
identified in SLCIA1, SLCIA3, and SLC25A412 gene promoters and shown that
knockdown of IRE1 eliminates hypoxic regulation of these genes.

Conclusions. The expression of all studied genes depends on IREI
signaling enzyme function in gene specific manner, because inhibition of IRE1
significantly affects their expression. Results of our investigation demonstrate
that hypoxia may affect the expression of genes through binding sites for HIF
and XBP1. Therefore, IRE1 can modify the effect of hypoxia on numerous gene
expressions through induction of XBP1 and interaction of HIF and XBP1
transcription factor in promoter. This regulation is possibly realized through
binding sites with specificity to both transcription factor sites, which were
identified in SLCIA1, SLCIA3, and SLC25A412 gene promoters. The regulation
of gene expression can be both transcriptional and post-transcriptional.

Acknowledgement. 1 would like to express my gratitude to all colleagues
from the Department of Molecular Biology of the Palladin Institute of
Biochemistry for their help in this study.
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EXPRESSION OF MICRORNA IN DANIO RERIO EMBRYOS UNDER
ACTION OF SINGLE-WALLED CARBON CARBON NANOTUBES

Yulia Yefimova, Olga Rudnytska, Dariia Tsymbal, Oleksandr Minchenko
Palladin Institute of Biochemistry, NAS of Ukraine, Kyiv, Ukraine

The better understanding of mechanisms of carbon nanotubes action is of importance
not only in the framework of promising therapeutic applications of carbon nanomaterials, but
also required for careful assessment of potential exposure-related risks for human health. The
exposure zebrafish embryos with SWCNT disturbed the development of the central nervous
system, which correlates with dysregulation of the expression of most of the studied
microRNAs showing the genotoxic and neurotoxic effects of these nanotubes.

Ob6rpynmyeanus ma mema. MeTOIO € JOCTiKEHHS BIUTUBY OJHOCTIHHHUX
KapOOHOBUX HaHOTPyOOK Ha ekcmnpecito MikpoPHK, sxa moB’s3ana 3
npoJidepalrie€ro KiIiTUH, IMyHHOIO BIAMOBIIIIO, KAaHIIEPOTEHE30M Ta PO3BUTKOM
auauHOK Danio rerio. MikpoPHK BigirparoTe BaXIuBy posib y peryssilii BCix
MeTa0O0IIYHUX MPOIIECiB, @ TAKOXK Y PO3BUTKY MO3KY.

JocmimkeHHs: ii OAHOCTIHHMX BYIJICIICBUX HAHOTPYOOK € BaKIIUBHUM 1
aKTyaJIbHUM, aJDKe HAHOTPYOKM 37aTHI TMEepeTHHATH TeMaToCHIe(aTiuHui
Oap'ep, NPOHMKATH Kpi3b KIITHHHY MEMOpaHy Ta SK HacIAOK, MOXYTb
HAKOIMYYBaTUCh B AJpl. BaxximBoO 3ayBa)KuTH, 110 KapOOHOBI HAHOTPYOKU HE
NIIJAI0ThCS  O10J0TIYHOMY  PO3KJIaJIaHHIO, 110, BIAMOBIIHO, OOMEXKYye iX
3aCTOCYBaHHsI B 010JIOT1i Ta MEIUIIMHI, BUKIMUKAIOUYM 3aHEMOKOEHHS MO0 iX
TOKCHYHOI J1i Ha KJIITHHHU.

Memoou. TlpoBenu BinOip 310poBUX eMmOpioHiB Danio rerio Ha cranii
onactynu. OpHOCTIHHI KapOOHOBI HAHOTPYOKH, 3 pgiameTrpoM y 1-2 HM,
J0/1aBajIy y BOAY JO KIHIIEBOT KOHIIEHTpaIii 2 Ta 8§ HI/MJ mpoTsiroM 24 roiuH,
Ha 3-¥ IeHb pO3BUTKY eMOpioHa. Po3BuTOK nmuuuHOK D. rerio criocTepiraiv Ta
3a(iKCyBalid 32 JJOIIOMOTOI 3BOPOTHOTO MIKpOCKOMa, 001aaHaHOTO IIU(POBOIO
kameporo. Jlimg TpoBemeHHS [BOrO JOCHIIKEHHS Oynu  BigiOpaHi Taki
MikpoPHK: miR-7-5p, miR-19a-5p, miR-21-5p, miR-96-5p, miR-143-3p, miR-
144-5p, miR-182-5p, miR-507-3p ta miR-1283-5p.

PiBenp ekcnpecii pizHux MikpoPHK BumiproBanum 3a 1omomororo
KUIBKICHOI MOJIMEpa3Hoi JIaHIIOroBoi peakuii B peanbHoMy uaci (qPCR),
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BukopucToBytoun “QuantStudio 5 Real-Time PCR System” (Applied
Biosystems) ta Absolute qPCR SYBRGreen mix. Pisens MiPHK BumiproBanu
3a nonomoror qPCR y peansHOMy 4aci 3a ponoMoror Habopy Mir-q miRNA
qRT-PCR SYBR Kit (Takara, Anonis).

Konuenrpanito PHK, a Takox criekTpajibHI XapaKTepUCTUKH BUMIPIOBAIIN
3a gonomorotro crnekrpodoromerpy NanoDrop One (Thermo Scientific). Sxictsb
MPOAYKTIB aMIuTipikallli BU3HaYaIu 32 JOMOMOTOI0 aHalli3y KPUBUX IJIaBJICHHS
Ta enekTpodope3y 3 BUKOPUCTAHHSIM 3% arapo3Horo reiro. AHami3 KibKICHOT
I[IJIP mnpoBomunu 3a AOMOMOIOI  CIEIiadbHOI KOMIT FOTEPHOI IMPOTpaMu
“Differential Expression Calculator”.

Pesynomamu. OpHOCTIHHI BYIJICIEBI HAHOTPYOKH y JyKE€ HHU3BKUX
KOHIIeHTpaIlisx mnopyuryBanu ekcrapecito MikpoPHK Ta MPHK, ski xomyroTsh
PI3HI BOXIIUBI peryasaTopHi pakrtopu Ta pepMeHTH, OB’ s3aH1 3 MpoTideparriero
KJIITWH, afomnTo30M Ta KaHIEPOreHe30M 3MIHM Ta BaJd Y PO3BUTKY MO3KY
eMOpioHIB pHOOK 3a pi3HUX KOHIEHTpalii (2 Ta 8§ HI/MJ) 3aI0KyMEHTOBaHI Yy
dotorpadito. CTaTUCTUYHI JJaH1 MPEICTABJICH] B TAOIUIISX.

Bucnosxu. Jlepopmaniss po3BUTKY MO3KYy pHOOK, 10 BHUKIMKaHa
nopymeHasiMu  exkcnpecii MmikpoPHK ta MPHK, BHacnigok Aii OJHOCTIHHUX
KapOOHOBUX HAHOTPYOOK, MOXKIHUBO, BioOpakae iX HEUPOTOKCUYHUM Ta
F€HOTOKCUYHUN ePEeKT Ha pO3BUTOK D. rerio. BukopuctanHss HaHoMarepiaiiB y
SIKOCT1 30HAIB JIJISl JOCTABKU MPOTUITYXJIMHHUX JIKIB 00 1HIIOT0 010MEINYHOTO
3aCTOCYBaHHS MOTpeOye OUIbII METAaTbHOTO BHUBUEHHS Ta JOCIHIJKEHHS, aJlkKe
HeOe3neYH1 HACIIKH /i1 TAKUX TPAHCIIOPTEPIB MOKYTh OYTH HE3BOPOTHUMH.

NPOJIYKTHU OKUCHOI MOAU®IKAILIT BIOMOJIEKY.JI 3A IIIEMIT
MIOKAPJIA

Ausia llesuoBa, Biktopis Tkavenko, ¥Oais I'opaienko, Ousiena Hlykina,
Ouiena KoBaJib
13 «/lninponerpoBcbka MeauuHa akangemis MO3 Ykpainny, {Hinpo, Ykpaina
ashevtsova49(@gmail.com

PRODUCTS OF OXIDATIVE MODIFICATION OF BIOMOLECULES IN
MYOCARDIAL ISCHEMIA

Alla Shevtsova, Victoriya Tkachenko, Iuliia Gordiienko, Olena Shchukina, Olena Koval
SI "Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine",
Dnipro, Ukraine

The analysis of glycation end products, their receptors, ischemic albumin and free

DNA in patients with acute coronary syndrome and experimental myocardial ischemia was
performed and their diagnostic value was shown.
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Imemiyna xBopoOa ceprs IOciae Iepiie Miclle 3a ITOKa3HUKaMU
CMEPTHOCTI Ta 1HBaTiAM3aIlli HaCEIEHHA. 3a YMOB TOCTPOi a00 XPOHIYHOI imeMii
Mmiokapaa (IM) akTHBYIOTbCA HpoLECH OKHUCHOI Moau@ikauii ()yHKIIIOHAJIBHO
BOKJIMBUX O1OMOJICKYJ, TaKUX SIK OLIKH, JIMIIM Ta HYKJIETHOBI KHUCIOTH, IO
IPU3BOJUTH A0 METAOOMIYHHUX MOPYLIEHb HE TIIBKH B CEPLIEBOMY M 31, ajie i
IHIIMX TKAaHMHAX, Ta MOSBI y KPOBOOOIrY MPOAYKTIB OKMUCHOI MOJM(DIKaIii
(ITOM). i mpoaykTu 34aTHI HE TUIBKM MOPYLIYBAaTH CTPYKTYpPY Ta (PYHKIII
010MOJIeKyJI1, ajie i OpaTH yyacTh y Mpolecax CUTHAIIHTY.

Memoro pobotu Oyno Bu3Hauutu [IOM y miasmi KpoBi Ta cepleBOMY
M’s31 TIypiB 3 EKCIEPUMEHTAIBHOIO 1IIEMI€I0 MiOKapJla Ta TMPOBECTH
NOPIBHSUTBHUIM aHaji3 3 BIANOBIIHUMH TIOKAa3HUKAMU Y XBOPHX Ha TOCTPH
1H(papKT Miokap/a.

Mamepianu ma memoou. Y IOCHIKEHHI BUKOPUCTOBYBAJIM IJIa3My Ta
cepre mypiB (n = 24) 3 mMTYiTpUH-13apUHOBUM YIIKOJDKCHHSIM MioKapaa
(ITTYM), a Takox 3pa3Ku BEHO3HOI KpOBi 63 MAaIlli€HTIB 3 TOCTPUM KOPOHAPHUM
cunapomoM (I'KC) Ha pi3HHX eTamax rocmiTaibHOro nepiony. PiBeHs imeMigyHo
MoaudikoBanoro ansoyminy (IMA) nmocaimpkyBanu 3a JOMNOMOTOK KOOAlbT-
3B’SI3yI04Or0 MeToAy, (piyopeciitorounx KiHieBux npoayktiB riikarii (GpKIID)
ta BUIbHOI /JIHK — 3a 3amarenroBanumu Hamu meroaamu, peuentopiB go KIIT
(RAGE) — 3a pmomomorow imyHoOnotunry, Jjokamizamiro KIII', RAGE, Ta
TJIEKTUHY Y KJIITHHAX Cepls — 32 METOJOM IMYHOT1CTOXIMIYHOTO aHai3y.

Pezynemamu. Y xBopux Ha 'KC cnoctepiranuch XapakTepHi 3MiHHU PiBHS
IMA Ta KIII'. Cepenniii pisenb IMA B ocHoBHil Tpyri namieHtiB 3 'KC 6e3
enesarii cermenta ST, ckimaB 0,39 = 0,1 YO/mn, a y rpym ['KC 3 eneartiero
cermenra ST — 0,71 £ 0,19 YO/mn y BeHO3HIH KpoBi, 1m0 OyJ0 HIKYE HOTO
3HaueHb y KopoHapuux aprtepisx (P = 0,14 ta P = 0,17, BignoBigHo). PiBeHb
KIII" OyB BiporigHO MiABUIIEHUM Yy TEPIIMA JACHb CIIOCTEPEKCHHS XBOPHX Ha
I'KC 1 3aymmaBcs nNiABULIEHUM Ha 6-H J€Hb CIIOCTEPEKEHHS, NPUUYOMY
3poctanHs BMicTy KIII' B roctpuii nepioa y XBOpHuX, 10 HAAINIUIN 3 J1arHO30M
I'KC 6e3 eneBartii cermenta ST, Oy710 acoiifoBaHo 3 OUTBIT YACTUMHU €Mi30aMHU
HECTAaOUIbHOCTI FeMOJAMHAMIKH Ta ripmor QyHkuiero Hupok. PiBai KIII' Ta
MOAM(IKOBAHOTO ajdbOyMiHy B KpoBi Ta cepui mypiB 3 [IIYM Oynu Takox
niguieHuMu. RAGEs Ta rajexkTuH JOKali30BaHI TNEPEBaXXHO B EHAOTENIl
CEpLEBUX CYJUH, IXHS IIIJIbHICTh 30UTbIIy€EThCS 32 yMOB [ITYM.

Bucnosxu. 1. Busznauennss IIOM B kposi xBopux Ha ['KC nosBoisie
MOKpaITUTUA cTpaTudikaiito i MporHo3yBaHHS nepediry xBopodu. 2. 3a yMoB
imemii HakonuuytoThesi KIIIT ta 3MmiHroeThest excnpecisi RAGEs y kmituHax
CepIIs, 10 CBIIYHUTH MPO IXHIO yuacTh y nmaroreresi ['KC.
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MMPOTEIHKIHA3A ERNI1 SIK BAKJINBUM PEI'YJISAITOP EKIIPECII
I'EHIB 3A CTPECY EHAOINVIASMATUYHOI'O PETUKYJYMA

Ousena Xira, Ouiekcanap MiH4eHKO
IHcTuTyT GloX1MiT iM. O.B. ITannanina HamonansHoi akagemii Hayk YKpaiHu,
ByJ. JIeonToBuua, 9, M. KuiB, Ykpaina
e-mail: olenariabovil@gmail.com

IRE1 KINASE AS AN IMPORTANT REGULATOR OF GENE EXPRESSION
UNDER ENDOPLASMIC RETICULUM STRESS
Olena Khita, Oleksandr Minchenko
Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine, 9
Leontovycha St., 01030 Kyiv, Ukraine

Constitutive activation of endoplasmic reticulum stress is tightly connected to tumor
growth. It was shown that ERN1 inhibition leads to sighnificant anti-proliferative effect in
glioma tumors through total reprogramming of thousands of genes related to proliferation,
angiogenesis and apoptosis. A better understanding of the mechanisms underlying ERN1-
dependent genome reprogramming is very important issue of modern biochemistry and
oncopathology.

Beryn. XpoHiyHa akTHBAaIlisl CTPECY €HIOTUIa3MAaTUYHOTO PETHKYITyMa
(EP) € xapakTepHOIO pHUCOI0 NMYXJIMHHUX KJITHH, 3a0€3MeYyr0uM iX ajanTalliio
Ta BIKUBAHHSI y JKOPCTKHUX yMOBaxX MikpooTodeHHs. CeHCOpHO-CHUTHaJbHa
mosiekysa ERN1 3amyckae HailOutbln KOHCepBaTUBHUN wuisIX crpecy EP i
BOJIOJII€ KIHA3HOIO Ta €HAOPUOOHYKIICa3HOIO aKTUBHOCTSIMU. B psifl OCIIIKEHb
Oyno mpoaeMoHCTpoBaHO, 1o mnpurHiueHHss ERNI-onocepenkoBaHoro
CUTHAJIBHOTO HUISIXY NPU3BOAUTH 10 3HMKEHHS IHTEHCHUBHOCTI MpoJiidepariii
KJIITAH TJIOMH [UISIXOM TOTaJbHOTO pEnporpamMyBaHHS THUCSY TE€HIB, W10
KOJYIOTh €H3UMU Ta (PaKkTOpH, 3alydeHl y mporecu mpoiideparlii, aHrioreHesy
ta anonTto3y. Came Tomy, Kpaille po3yMiHHS MEXaHi3MiB, IO JIeKaTb B OCHOBI
anTu-mposipepatuBHoro edexry npurHiuenHss ERNI1, e Bkpaii HEoOXiTHUM.
Opnnum 13 mexanizmiB ERN1-3anexxHo0i perymsiii ekcrpecii TeHIB € yTBOPESHHS
TPaHCKPUNIIAHO akTuBHOI  ¢dopmu  dakropy XBP1 mwsixom  iioro
aIbTEPHATUBHOTO CIUIalicuHTy eHaopuOonykiea3oro ERNI. B Ttoit ke wac,
KiHa3Ha akTUBHICTH eH3uMy ERNI BuBYeHa 1ie HEIOCTaTHHO 1 B HAYKOBIH
JiTepaTypl  3a3BMYall  PO3IIISNAETHCS  JIMIIE B aCMeKTI  aKTUBaIlil
eH0puooHyKIea3Horo fomeny ERNI.

VY 3B’SA3Ky 3 UM, Memor pobomu OyiO BUBYUTH PIBEHb €KCIpeEcli
MPHK ACO2, GLUDI, TUFM, TIMM44, TIMM17B, HSPA9B, PAM16 ta PDF,
10 KOJAYIOTh MPOTETHH MITOXOHJAPIN, 3aJlydyeHl y peryssiuito nposideparii ta
(GYHKIIIOHATBHOTO CTaHy IUX OpraHes, y KIITHHAX TJIIOMH 13 TIOBHHM Ta
4aCTKOBUM TIpurHiYeHHsIM QyHKiii ERNI.
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Metoau. Jlocmimkenns piBas ekcrpecii MPHK ACO2, GLUDI, TUFM,
TIMMA44, TIMMI17B, HSPAY9B, PAMI6 ta PDF npoBoAWIM 3a JOMOMOIOIO
KUIBKICHOT ~ MOJIMEpa3HOi  JIAHLIOTOBOi  peakuli y peajlbHOMY  4aci,
BUKOPUCTOBYIOUYM TpH cyOniHii kmituH raiomu jdiHii U87. Ilepma cyOumiHis —
KOHTPOJIbHI KJITUHU TJIIOMH, CTa0UIBHO TPAHC(PEKOBaHI «IIyCTHUM» BEKTOPOM
pcDNA3.1, npyra — KIITUHH TJIOMA 13 TIOBHUM (SIK KIHa3W, TakK 1
eHJI0pUOOHYKJIea3U) MPUTHIYEHHSIM (PYHKIIIOHAJIIBHOI aKTUBHOCTI CHUTHAJIBHOTO
nporeiny ERN1; TpeTst — kiiTuHM 13 4acTKoBUM npurHiueHHsM QyHkiii ERN1 B
pe3yibTari Hajekcenpecii gomiHanT-HeratuBHOI KJIHK-koucTpykiiii dntERN1. B
SKOCT1 1HAYKTOpa CTPECy €HAOIIa3MaTUYHOTO PETUKYJIyMa BUKOPHUCTOBYBAIH
TyHIKaMIIIHUH.

PesyabTratu. BcranoBneno, mo mnoBHa Onokaga ¢yskiii ERNI
IPU3BOJWIA 7O ICTOTHOrO TpuTHIYeHHs piBHA ekcnpecii MPHK TIMM44 i
PAMI16 Ta naBmaku, mocuiieHHs ekcrnpecii rena GLUDI y mopiBHSHHI 13
KOHTPOJBHUMH KJIITHHAMU TJIiOMH. B TO#t e 4ac, 32 yMOBU MPUTHIYCHHS JIUIIIE
€HJ0PUOOHYKJICa3HOI AKTUBHOCTI, HE CIIOCTEpIraju 3MIiH B €KCIpecii JaHuX
IeHIB, WLI0 CBIAYUTH MPO OMNOCEPEAKOBAHICTh CTPEC-3aJEXKHOI PeryJsisiii
excrpecii reHiB TIMM44, PAMI6 1 GLUDI came mNpoTEiHKIHA3010, a HE
eHjopuOoHykieazo curHaapHoro nporeiny ERNI. Excnpecis rema PDF
3MIHIOBAJIACh CXOKUM YHMHOM SIK Y KOHTPOJBHUX KIITMHAX IJIIOMH, TaK 1 B
KJIITUHAX 13 BUKJIIOYEHOI eHJopruOoHyKiea3Howo akTuBHICTIO ERN1, mo Bkazye
Ha KJIIOYOBY pOJb CHAOPHOOHYKJIEa3W B peryismii QyHkiii mporo reHa. Y
Bunaaky reuiB ACO2, TUFM, TIMMI17B ta HSPA9B, ciocTepirajii 3HUKEHHSI
piBHs ekcrpecii ixHix MPHK y dnERNI-kmituHax rmirioMu, 1 HaBIaKH,
3pOCTaHHS €KCIpecii IUX T'eHIB y KIITHHAX TI1OMHU 13 YaCTKOBUM MPUTHIYCHHIM
ERNI1. Takum umHOM, MEXaHI3MH PEryJslii ekcrpecii JaHOi Tpylu TEHIB €
OUTbIl  CKJIAQAHMUMH 1  OTOCEPEKOBYIOThCSI ~ 000Ma  €H3MMATHYHUMH
aktuBHocTsiMM  ensuMmy ERNI1. bimeme Ttoro, ingykuis crpecy EP
TyHIKaMIIIMHOM Tpu3BoAwiIa 10 3poctanus piBus MPHK ACO2, TIMMI7B,
HSPAYB 1 PAMI16 y nopiBHsHHI 13 dnrERNI-kmiTuHamu, 1o BKa3zye Ha
MO>KJIMBY y4acTb IHIIUX cUcTeM cTpecy EP y perymnsuii ekcrpecii 1aHUX T'€HIB.

BucHoBkn. BcTaHoBieHO, 110 €KCIpecis yCiX BUBYEHUX TeHIB Oyia
3aJIeKHOI0 BiJl (DYHKIIIOHAJBbHOT aKTUBHOCTI CEHCOPHO-CUTHAIBHOI MOJIEKYJIH
ERNI1, npudomy reHo-cnenugiyHo. bingbiie Toro, BUSABICHO pI3HI MEXaHI3MH
IRE1-3anexxHoi perynsiii ekchpecii TeHiB, M0 OMNOCEPEAKOBYIOThCS SIK
POTETHKIHA3HOI0, TaK 1 eHIoprOoHyKiIea3Hoto akTuBHIcTIO ERN1, a y Bunaaky
reais ACO2, TUFM, TIMMI7B ta HSPA9B — o0oma eH3UMaTUYHUMHU
aktuBHocTssMH ERN1, a Tako 1HIIMMH CUTHAJIBHUMH HUIsIXamu cTpecy EP.
Kpim Toro, Bnepie Oyio mokaszaHo, mo npoteinkinaza ERNI1, okpim yuacti B
aKTUBallli EeHJOPUOOHYKJIEa3HOTO [OMEHY, TaKOX BHCTYyIa€ Ba)JIUBUM
peryJsiTopoM ekcrpecii reHiB y BianoBiab Ha crpec EP. Pazom 3 Ttum, Ouibin
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rIMOOKI MEXaHI3MH, SIKi JISKaTh B OCHOBI 3aJIC)KHUX BiJl KiHA3HW 3MiH €Kcrpecii
TeHiB, TOTPEOYIOTh MOIATBIITUX JTOCIIIKEHb.

3MIHU EKCIIPECIi ®ACLIUHY, BIMEHTUHY TA E-KAJATEPUHY ¥
BJIACHIH IUVIACTUHLI TOBCTOI KMIUKHU NTPU BXKUBAHHI
XAPYOBOI TOBABKHU E407a LIIYPAMMU

AHTOH Tkauenko, I'asmna I'y0ina-Bakyauk, Oxcana Hakoneuna
I'anna IloaikapnoBa, AnaroJiid OHIIIEHKO
XapKiBChbKUM HAITIOHATBHUN MEIMYHHUM YHIBEPCUTET, M. XapKiB, YKpaiHa
antontkachenko555@gmail.com

CHANGES IN EXPRESSION OF FASCIN, VIMENTIN AND E-CADHERIN IN THE
COLONIC LAMINA PROPRIA IN RATS
ORALLY EXPOSED TO E407a

Anton Tkachenko, Galina Gubina-Vakulyck, Oksana Nakonechna,
Ganna Polikarpova, Anatolii Onishchenko
Kharkiv National Medical University, Kharkiv, Ukraine

Expression of epithelial-mesenchymal transition (EMT) markers, such as vimentin,
fascin and E-cadherin, was analyzed immunohistochemically in the colon of rats orally
exposed to semi-refined carrageenan (E407a) during 2 weeks. Immunostaining revealed a
higher number of positive cells for all three markers in the colonic stroma of rats treated with
E407a compared with controls.

XBopoOa Kpona (XK) ta Bupaskosuii komit (BK) xapakrepusyrorbcs
XpOHIYHUM 3anajeHHsIM KumedHuky (Seyedian et al., 2019). XBopobu MaroTh
MOJTIETIONIOTIYHY TIPUPOY W PO3BUBAIOTHCS IIiJI JII€F0 PI3HOMAHITHUX (PaKTOPIB
HABKOJIMITHBOTO CepeloBUIlla Ha (POHI TEHETHMYHOI CXWIbHOCTI. OmHUM 3
dakropiB pusuky po3Butky XK Ta BK € xapakrep xapuyBaHHS, 30Kpema
BXKMBAHHSA XapuyoBUX J00aBOK. Bimomo, mo kaparenanu (E407 ta E407a)
BUKJIMKAIOTh KUIIKOBE 3aMaJIEHHS Ta CIPUSIOTh PO3BUTKY MOP(HOIOTIYHUX 3MiH
y kumieuHuky, 1mo crnocrepiratotbes npu XK ta BK (Tkachenko et al., 2020;
Rizzello et al., 2019; Martino et al., 2017). [loka3ano, mo aiera, sKa HE MICTUTh
KapareHaHy, 3HI>KyBaJjla pu3uK peunauBy y xBopux Ha BK (Bhattacharyya et al.,
2017). Bimomo, mo XK Ta BK cympoBOIKYyHOTbCS aKTHBALIED MPOLECIB
enitenianbHO-Me3eHxiManbHoro mnepexoay (EMII), mo BHocuTh Bkiaa J0
po3BUTKY (Bi06po3y, ockinbku npu EMII emitemianbHl KIITUHU KUIICYHUKY
BTpavaroTh emnitenianbHi mapkepu (E-kanrepun), HaOyBarOTh Me3€HXIMaJIbHUI
denoTun (excrpecis pacuuHy Ta BIMEHTHHY), 34aTHICTb PyXaTHUCS Ta MITPYIOTh
0 CTPOMH, J€ CHHTE3yIOTb KOMIIOHEHTH T03aKJIITUHHOTO MAaTPHUKCY.
BpaxoByroun ponr EMII y marorene3i XK ta BK, mnpencrarise iHTEepec
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BUBUMTU BIUIMB KapareHaHIB Ha EKCIpecito mapkepiB, moB'szanux 3 EMT, y
TOBCTIW KHIIIIIL.

Memorwo pobomu Oyno BUBUUTH OCOOJIMBOCTI ekcrpecii mapkepis EMII
(pacuun, BiMeHTHH, E-kaarepuH) y BiIacHIW IJIACTHHI{ TOBCTOIO KHUIIEYHUKY
mypiB Ha QoH1 BXMBaHHA xapudoBoi no0aBku E407a (HanmiBo4MILEHHMIA
KapareHas).

Mamepianu ma memoou. CrareBo3pini urypu nomnyssiiii WAG, KUIbKICTIO
16 ocib, y BUIAJKOBOMY MOPSAJAKY PO3JAUIEHI Ha JBI pIBHI rpynu. TBapuHuU
JOCIITHOT TPYNH MEepOpaIbHO OTPUMYBAIU PO3UMH XapuyoBoi nobaBku E407a y
1031 140 Mr Ha Kr Baru mpoTIroM 2 THXKHIB, y TOW Yac SIK IMIypHd KOHTPOJIBHOT
IpyIu BXKUBAJIU MTUTHY BOJY.

MaHinyasmii MpoBOAWIN BIAMOBIAHO A0 MIKXHAPOJHUX Ta HaIllOHAJIBHUX
O10TUYHUX TOJOXKEHb MIOJI0 EKCIEPUMEHTIB Ha TBapuHax. [licis BuBemeHHA
TBApWUH 3 EKCIIEPUMEHTY IMPOBOJAUBCS 3a0ip (parMeHTIB TOBCTOI KHIIKH IS
MPOBEJICHHS IMYHOTICTOXIMIYHOTO JOCIIDKCHHSI 3 BUKOPUCTAHHIM aHTHUTLI J0
OUIKIB (pacuuHy, BIMEHTHHY Ta E-kaarepuny. Bisyamsaunis npoBoawiach 3a
nonoMoror «UltraVisionTM Quanto Detection System HPR DAB» («Thermo
Fischer Scientificy, CHIA) na Mikpockomi «Axiostar-plusy («Zeissy,
Himeuunna). AHani3yBajid KiJIbKICTh MMO3UTUBHUX KJIITHH JJISI KOXKHOTO MapKepa
HAa OJMHMIO IomMHU (250x250 MKM), a TakoX CIIBBIJHOIIECHHS MIX
KJIITHHAMH, 10 €KCIPECYIOTh BIANOBIJIHUNA MapKep, Ta TUMH, UIIO0 HE
eKCIIPECYIOTh. Y KOXXKHOMY IIpenapari OILiHIOBaloch 5 30H. Pesynbratu
MOPIBHIOBAJIUCSA 3a JIONOMOTOI0 PO3paxyHKy t kputepito CThIo/IeHTA.

Pezynomamu.  BcTtaHoBieHO, 10  BXXHUBaHHSA  HAMIBOYUIIEHHOTO
KapareHaHy TpH3BOIUTH 110 3MiH ekcmpecii mapkepiB EMII, a came daciuny,
BIMEHTHHY Ta KaJr€pUHY Y CTPOMI TOBCTOI KUIIIKK. Y TBapWUH JOCIIAHOI TPYyTH
cTaTUCTUYHO fAoctoBipHO (p<0.0001) migBuIyBanacs KiIbKicTh (aciuH-
no3utuBHUX (13.740.6 mporu 4.1+0.3 y KOHTpOJIIO), BIMEHTHH-IIO3UTHBHUX
(11.3+0.6 ta 4.6+0.4 BianoBinHO) Ta E-kaarepuH-no3utuBHUX KIITUH (9.6+£0.6
npotu 4.0+0.3) y ctpomi. BixxnBaHHS KapareHaHy MPU3BOJIMIIO TaKOX IO 3MIH
CHIBBIAHOILIEHHS KJITHH, L0 €KCIPECYIOTh BHILE3a3HaueHl mapkepu EMII, Ta
THX, [0 X HE eKCIPeCyIoTh. [Ioka3aHo, 1110 criBBiAHOMICHHS haciuH’ / hacuuH
KIITUH OUIpII HDK y 6 pasiB BUIE Y JAOCHIIHOI TPyNu Yy TOPIBHSHHI 3
KoHTposieM. Jlnsa BimMeHTMHY Ta E-kaarepuny ued mnoka3HMK OYyB BHIIE
npubIu3HO y 2,5 pasu.

Bucnosku. IlepopanbHe B)XHMBaHHS XapyoBOi J00aBKM KapareHaH
MPU3BOJUTH 10 MIABUIICHHS eKcrpecii ¢acuuny, BIMEHTUHY Ta E-kanrepuny y
CTPOMI TOBCTOIO KHINEYHUKY IMIypiB, IO CBIAYUTH TPO 30UIBIICHHS
Me3eHxiaabHuX Ta/a6o EMII kimiThH y BIIacHIN TUTACTUHIN TOBCTOI KHUIIKA Ha
¢doni BxuBanusa E407a.
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BILJIMB NIJIBUILIEHOI MACH TLJIA TA OKHPIHHSI HA CTAH
CEPIEBO-CYANMHHOI CUCTEMU TA EHEPTETUYHUU
HOTEHIIAJI

JIroonvuiaa KoaiHbko

VYkpaiHcbka MEAMYHA CTOMATOJIOT1UHA akaneMmis, M. [lonTasa, Ykpaina
ludmilakolinkol7@gmail.com

INFLUENCE OF OVERWEIGHT AND OBESITY ON THE CONDITION OF
THE CARDIOVASCULAR SYSTEM AND ENERGY POTENTIAL

Liudmyla Kolinko
Ukrainian Medical Dental Academy, Poltava, Ukraine

Recently, the prevalence of overweight and obesity has increased significantly in
people of all ages. Increased body weight throughout life, from childhood and adolescence to
adulthood, is associated with increased systolic and diastolic blood pressure, irregular
heartbeat, the development of dyslipidemia, increased levels of acute-phase reactants and
other changes in laboratory parameters.

Axmyanvuicms. [loMIMPEHICTh MIJABUINEHOT Macu Tila Ta OXHUPIHHS
OCTaHHIM YacOM 3HA4YHO 3pocia y oci® pizHoro Biky. [limBuiena maca Tina
MPOTATOM >KHUTTSI, TOYMHAIOYN 3 JUTSYOTO Ta MTITKOBOTO JI0 JOPOCIOTO BIKY
ACOIIOETHCSA 3 TIABUIICHUM CHUCTOJIYHUM Ta [IaCTOJIIYHUM apTepiaibHUM
TUCKOM, MOPYIIEHHSIM YaCTOTH CEPLIEBUX CKOPOUYEHb, PO3BUTKOM JUCIIMIAEMII,
NIJBULIEHHSAM PIBHS PEAKTaHTIB rOCTpoi (pa3u Ta IHIIKUX 3MiH J1abOpaTOpHUX
NOKa3HUKIB. METO0 HAmoro IOCHIMKEHHS CTajl0 BHU3HAYEHHS CTaHy
(GyHKUIOHATBHUX MOKA3HUKIB CEpPLEBO-CY/IUMHHOI CUCTEMU Ta E€HEPreTUYHOIO
NOTEHIIaly Y 0Ci0 13 pi3HOI MacCoI0 TiJa.

Mamepianu i memoou. Y IOCHIJKEHHI NPUUHSUIM y4acTh ocoOu 000X
crateil BikoM 18-25 pokiB. 3a JaHUMHM aHTPOMOMETPUYHUX BHUMIPIOBAHb
chopmMoBaHni Tpu rpynu no 32 ocobu: KOHTpoJIbHA 3 iHAeKcoM Macu Tita (IMT)
8,50 — 24,99 kr/m?, rpyna 3 miaBHIIEHOI Macor 3 IMT 25,00 — 29,99 kr/m?,
rpyna 3 oxupinaaMm I crynens 3 IMT 30,00 — 34,99 xr/m2. Bcei rpynu Oynu
30aylaHcoBaHl 3a cTaTTio. Bu3Hadwanm yactoty cepueBux ckopodeHb (UCC),
cuctoniunuit (CAT), miactomiunuii (IAT) ta mynscoBuit (IIT) aprepianbhmii
TUCK y CTaHI CIIOKOIO Ta MICIs IPOOH 3 1030BaHUM (DI3UYHUM HABAHTAKCHHSIM.
OuIHKY €HEpPreTMYHOro NOTEHILIally MNPOBOAWIM 3a 1HJAEKCOM PoOiHCOHAa.
Pe3ynbTaTi 00po0IeH1 CTATUYHO.

Pesynomamu. BusznaueHo, 1mo y oci0 40JOBIYOI Ta >KIHOYOI cTaTi 3
OXXUPIHHSM | CTYINEHS y CTaHi CIIOKOIO0 CIIOCTEPIrajioch IOCTOBIPHE MiABUIIICHHS
nokazHukiB YCC, CAT rta JAT. Ilicna npobu 3 Gi3MYHUM HABAHTAKEHHSAM Y
oci0 4YOJIOBIYOI cCTaTl 3 MIJABHUINEHOI MACOI0 TUIAa BIAMIYEHO 30UIBIIECHHS
noka3uukiB YCC na 12,59%, CAT na 8,71%, xinouoi crarti - UCC Ha 14,21% y
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MOPIBHSIHHI 3 KOHTpOJIbHOIO Tpymoro (p<0,05). V oci6 dvomoBivyoi crati 3
oxxupinHaMm | crynens noctoBipHo miaBuinyBascs piBenb UCC na 14,08%, CAT
Ha 15,83% ta 1T na 27,70%, y xinok pisenb UCC migBuiyBascst Ha 14,27%
CAT na 11,69% ta JIAT Ha 13,24% y nopiBHSIHHI 3 0CO0aMH 3 HOPMAaJbHOIO
Macoro Tua (p<0,05). Iloka3uuk iHAekcy PoOiHcoHa y 0Ci0 40i0BI4Oi cTaTi 3
M1JBUIIIEHOI Macoro Tita OyB J1OCTOBIpHO BuiuM Ha 13,88%, 3 oxupinHsaMm [
crynens Ha 19,17%, HIX y 0Ci0 KOHTPOJBHOI Tpynu. Y KIHOK 3 OXHUPIHHIM [
CTyNneHsl Moka3HUK 1HAekcy PobOiHcona OyB Buie Ha 16,90% y mopiBHSIHHI 3
IPYIIOI0 3 HOpMaTbHOIO Macoro Tina (p<0,05).

3po0sieHO BHUCHOBOK MPO 3HIKEHHS (YHKIIOHATBHUX MOKIUBOCTEN
CEepIIEBO-CYAMHHOT CUCTEMH Yy OCi0 YOJI0BIYOT CTaTl 3 MiJABUIICHOI MAcO0 Tijia
Ta 0oci0 3 oxupiHHAM 000X ctareil. Takuii cran morpedye ¢i3i0a0TIyHOT
KOPEKIii MIJISTXOM 3MEHIICHHS CIIOKUBAHHS HYTPIEHTIB Ta IMiIBUIICHHS BUTPAT
eHeprii, OHUM 13 NUIAXIB K01 MOXe OyTH 301IbIIeHHS (I3MYHOI aKTUBHOCTI
JOCITKYBaHUX 0Ci0.

BIIJIUB HEMPOTOKCHUHY 11 HA BUCOKOIPOBIJIHI KATIOHHI
KAHAJIU AIEPHOI MEMBPAHU

Anna KorasipoBa, Osiena Koruk, Cepriit MapueHko
InctutyT dizionorii imeni O.0. boromonsis HAH Ykpainu, Kuis, Ykpaina
annkotliarova@gmail.com

THE EFFECT OF NEUROTOXIN II ON THE LARGE CONDUCTANCE CATIONIC
CHANNELS OF THE NUCLEAR MEMBRANE

Anna Kotliarova, Olena Kotyk, Serhiy Marchenko
Bogomoletz Institute of Physiology NAS of Ukraine, Kyiv, Ukraine

Purified Neurotoxin Il — venom from Naja oxiana, at concentration 25 pM reduces
amplitude of K'-current through LCC-channels by 13 %.

BuBuennst (i3i070T19HOI poJIi KaHAy TOTO YW IHIIOTO THITY MOKJIMBE
JuIIe 3a HasBHOCTI Woro Ojokaropa. [lomryk Takoi pedoBUHU 1HOAI € JyKe
TPUBAIIUM, ajie ii ieHTU]IKaIlis cTae TPUTepOM ISl MOJATBIIOTO JOCIIKCHHS
GyHKIIOHATBPHUX  BJIACTUBOCTEH  KaHally, MOro B3aeMoJii 3  IHIIUMH
TPaHCTIOPTYBAIBHUMHU cucTeMaMH. [IpeamMeToM MOCTIAHUIIBKUX 1HTEPECiB
HaIIOl HAyKOBOI I'PYIH € BCTAHOBJIEHHS TAKOro creuu@iqyHoro OgokaTopa s,
Biikputux y 2005 p. (Marchenko et al., 2005), BUCOKONPOBIZHUX KaTIOHHUX
ka"anB (LCC-kananiB) ssaepHoi MmeMOpanu HelpoHiB [lypkiHbe MO304Ka, KOTpI
€ HAWMOMIMPEHIIMMHU CIIOHTAHHO aKTHBHMMH KaHajaMHu SACpHOI MeMOpaHHw,
CEJICKTUBHUMHM JI0 OJIHOBAJICHTHUX KaTiOHIB. HasiBHICTH KaHaJIB LBOTO THILY
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3rogoM Oyna MiATBEp/KeHA y siaepHid MemOpani HelpoHiB CAl-muisHKU
rinokamra (Fedorenko et al., 2010), kapmiomionutis (Kotuk Ta iH., 2018) Ta iH.

BpaxoByrouu, 1110 B ICTOPUYHOMY aCIEKTI1, YACTO caMe MPUPOIAHI TOKCUHU
Oynu 11eHTU(]IKOBaHI K OJIOKaTOPH KaHAIIB PI3HOI'O THUILY, MOLIYKH PO3I0YaTO
caMe 3 JOCHIIPKEHHs BIUIMBY (ppakiiii oTpyT. 30Kkpema, paHiiie 3’siCOBaHO, 110
dpakiii otpyTtH raarok Vipera renardi ta Bitis arietans, koopu Naja kaouthia
cyrreBo (0 85%) 3meHmyBasin HWMOBIpHICTH mnepeOyBaHHa LCC-kanamniB y
BIIKPUTOMY CTaHi, B IIel 4yac K OoTpyTa ckoprioHa Heterometrus laoticus ta
oTpyTa Kpaiita Bungarus fasciatus 3MeHIIyBaqu cepenHio ammunityay K'-
cTpyMy uepe3 1i kaHanu Ha 25 1 50 % BinnosinHo (Lunko et al., 2018). OnHak,
paHimie JOCHKeHI pedyoBHMHM Oyiau y (opMi HeOUHIIeHUX Qpakiii, 1o
YHEMOJKIIUBITIOE OIIHKY KOHIIEHTpAIl 1040l PeHYOBMHM Yy iX CKJIaai 1 THUM
cCaMUM BUSBIICHHS YacTKW BIUIMBY TOI YW IHIIOI CKJIQJ0BOi Takoi (pakiiii.
Metoro 1i€i poGotu Oyn0 JOCHIAUTH BIUIMB OYMIIEHOTO TMpernapary
Heriporokcuny Il Ha ¢ynkmionyBanus LCC-kanamiB sigepHOi MeMOpaHH
HelipoHiB [IypkiHbe MO30UKa 1 Kap1IOMIOIIUTIB.

JlocnipkeHHsT BUKOHAHO Ha IMypax JiHIi Wistar BIKOM 3 TIXKHI 3
JOTPUMAaHHSAM YCIX T0JIoKeHb €Bponeiicbkoi KOHBEHIIT 13 3aXHCTy TBapuH,
SKUX BUKOPUCTOBYIOTH B ekcniepuMmeHTax (CrpacOypr, 1986), 3akony Ykpainu
«[Ipo 3axucT TBapHWH BiJ KOPCTOKOTO MOBOKEHHS» Ta MOJ0XKeHb KomiTeTy 3
oioetukn Iuctutyty izionorii im. O.0. boromonsus HAH Vkpainu.
[301p0Ban1 simpa HeipoHiB IlypkiHbe MO304YKka Ta KapJIOMIOUUTIB BHUILISIH
roMoOreHi3alier, sk onucaHo paxime (Marchenko et al., 2005; Kotuk Tta iH.,
2018). CtpymMu Kpi3b OKpeMi KaHAJIM PEECTPYBAIM METOAOM patch-clamp y
koH(irypamii nucleus attached a6o excised patch B pexumi dikcaii
NOTeHIlany, y po3uuHi Takoro ckiamy (mmonw/n): KCl — 150, HEPES — 8,
HEPES-kamieBa cinp — 12, EI'TA — 1 (pH 7,2) 3 BUKOpHCTaHHSIM MiACHIIOBaYA
Visual-Patch 500 («Bio-Logic», ®paniis). Bizyanizauito sigep 311HCHIOBAIIN 3a
nonomororo iHBepToBaHoro Mikpockona («LEICA DM IRB», Himeuuunna), Ta
CCD xamepu VX 45 Microscope (PCO Computer Optics, Himeuunna). Jlirouy
pedoBuHy — HeilporokcuH II, y koHmentpaimii 1 — 25 MKMOJIb/II BHOCHIH
Oe3rnocepelHbO0 'y KaMepy 3 O00’€KTOM, BPaxOBYIOUHM KIHIIEBE PO3BEICHHS.
[lepBuHHy 00pOOKY, aHaJI3 PE3yIbTATIB Ta BUSHAYCHHSI OCHOBHUX 010()13MUHUX
XapakTepUCTUK (YHKLIOHYBAaHHA KaHaily (CepeqHiid CTpyM dYepe3 KaHal Ta
HMOBIPHICTh HOT0 Tepe0yBaHHs y BIAKPUTOMY CTaH1) 3/I1IMICHEHO 3a JOIIOMOTOIO
nporpam Clampfit 10.7 Tta Origin Pro 9.1. JIOCTOBIPHICTh PI3HMIII MIX
CTATUCTUYHUMU IPYIaMHU OLIIHIOBAJIM HAa OCHOBI t-kpuTepito CTio/ieHTa, 3MIHY 3
P < 0,05 BBakanM CTATHCTHYHO JOCTOBIpHOIO. MIMOBipHiCTH mepeGyBaHH:
KaHaJly Y BIIKPUTOMY CTaH1 OILIHIOBAJIM HA OCHOB1 aMIUTITYAHUX J{larpam.

Hetiporokcun Il — pewoBuHa, BuuiieHa 3 OTpyTH KoOpu Naja oxiana,
panime igeHTH(ikoBaHa sK 1HTIOITOp N-XomiHopenentopiB. JlogaBaHHs a0
pO3UMHYy 3 AOCHIKyBaHHUM 00’ekToM HeWpoTokcuHy Il y konuentpamii 1
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MKMOJIB/JI HE CYNPOBOKYBAIOCS >KOAHUMH CTATUCTHUYHO JIOCTOBIPHUMHU
smiHamu ¢yHkmionyBanHs LCC-kananiB. [Ipm mpoMy TpOBIIHICTH KaHAMTIB,
CepelHs aMIUITyJa CTpyMy Kpi3b HHMX, MMOBIpHICTh NepeOyBaHHS KaHAJIB Y
BIJIKDUTOMY CTaH1 3ajJUIIAIACS HE3MIHHUMH, HE CIOCTEPIraid TaKoX e(eKTy
«MHTOTIHHS KaHaIy», KOTpUH CBIIYMB O MPO WOro MexaHiuHe OJOKYyBaHHS Mij
yac nepeOyBaHHS y BIAKpUTOMY cTaHi. OJHAK, y KOHIEHTpalii 25 MKMOJIb/I,
Heiiporokcur Il moctoBipHO 3MenrryBaB amiuiiTyny K'-ctpymy uepes LCC-
ka"Hanu Ha 13 % mopiBHAHO 3 KOHTpojeM (n = 5; P < 0,05), He 3MiHIOIOYM pH
IIbOMY WMOBIPHOCTI MepeOyBaHHS IIUX KaHAIIB y BIIKPUTOMY CTaHi.

Heiiporokcun Il Hapasi € BiTHOCHO HaWO1IBII €PEKTUBHUM 1HT10ITOPOM
LCC-kananiB smepHoi MeMOpaHH cepesl TEPEeBIPEHUX 3MITHUX TOKCHHIB, aje
3HAYHO MEHINI e(DEeKTUBHUM, HI)K paHiIIe JTOCHTIKEHI HAMH KJIACUYH1 OJIOKaTOpu
N-xomiHopernenTopiB — TyOokypapus (JIynpko 1a iH., 2016; KoTuk Ta iH., 2017),
Oopominu pokyponito Ta mnekypoHiro (Korisposa Ta in., 2019), atpakypiym i
mutwiiH (Kotuk Ta 1., 2017) Ta iH.

OTpuMaHi pe3ynbTaTd MaTUMYTh Ba)KJIUBE 3HAUCHHS JUISA JTOCIHIIKCHHS
ocobnuBoctel  MoJekyiasapHoi guHaMiku LCC-kaHamiB, MONIIYKY OuIbII
e(eKTUBHUX 1HTIOITOPIB IUX KaHaJIB, L0 CTaHE OCHOBOIO ISl MOJABIIOIO
3’CYBaHHS iX CTPYKTYpH Ta (1310J0T1YHOT POIi.

lloosaxu: asmopu eucnosnoroms @oaunicmo axkad. HAH Ykpainu, 0.6.H.
Cxkox M.B. 3a naoamns Heupomokcuwny II, nany I[lloma Xaoocuwsini 3a
CHOHCOPCHKY 00NOMO2Y OJisl 3aKYNi6Ni OOPOCUNIKAMHUX 3A20MOBOK, CIYOeHmMAaM
Taprononvcokiti O. ma 3opkom JI. 3a 0onomozcy npu 6UKOHaHHI eKChepUMeHmis.

IIVIEHAPHA CECIA 3. KIIITUHHA BIOJIOT'TA
PLENARY SESSION 3. CELL BIOLOGY

MURAMYL PEPTIDE ISOLATED FROM LACTOBACILLUS
BULGARICUS INHIBITS GLIOBLASTOMA U373MG CELL
MIGRATION AND UPREGULATE CELLULAR REACTIVITY

Sidika Acikgoz', Giyasettin Baydas?, Can Ali Agca', Victor Nedzvetsky'*
'Bingol Univesrity, Bingol, Turkey, e-mail: acikgozsdkaa@gmail.com
2Altinbas University, Istanbul, Turkey
30les Honchar Dnipro National University, Dnipro, Ukraine

Background and aim. The Muramyl peptides (MPs) are the main
component of bacterial walls into peptidoglycan’s structure. Peptidoglycan is
confirmed as one of the important natural sources of bioactive compounds that
are potent to stimulate both innate immunity and exhibit anti-cancer activity in
various cell types. The enzymatic cleaving of bacterial peptidoglycan generates
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the biology active fragments containing N-acetylmuramyl peptides named
muropeptides. Muramyl pentapeptide is the biggest muropeptide which contains
the longest aminoacid chain. Anti-tumor effects of different muropeptides were
reported for various tumor types including sarcoma, leukemia, melanoma and
lung cancer. All of aforementioned activities are mediated by specific
stimulation of MPP-specific cell surface and intracellular receptors.
Furthermore, MPP-induced cell response leads to metabolic energy expenditure
via binding TLR and the NOD(1-2) which are members of the pattern
recognition receptors for bacterial peptidoglycan. NODs sense distinct
monomeric peptidoglycan (PGN) fragments and constantly interact with the
actin cytoskeleton, which facilitates their rapid relocalization upon stimulation.
Another sensor of MPP is Hexokinase which controls metabolic energy
production. Besides NOD stimulation initiates the transcripitional regulation
through NF-kB in various cell types. Thus, MPP could be a new molecular tool
to regulate cellular response and energy expenditure. Every MPP-dependent
signaling 1s related to the stimulation of various pathways and energy
consumption. It 1s hypothesized that MPP stimulation of cancer cells could
deplete metabolic energy through the upregulation of several mechanisms of
cellular response.

As a rule, tumoricidal activity of muropeptides 1s accompanied by the
modulation cytokines and chemokines production. Elevated cytokines
production can initiate either cell surviving or cell death depending on the power
and the duration of stimuli. The inhibition of the glial cell viability by
stimulation with proinflammatory factors is a well-known phenomenon. Glial
cells exhibit reactivity via NF-kB upregulation. NF-kB is one universal adaptor
of cellular response by cytokines production. Another widespread regulator of
cell reactivity is PARP which provides the regulation of cell function via ADP-
ribosilation to control various vital functions. Furthermore, PARP can serve as a
coactivator of NF-kB and modulate its transcriptional activity. Unique
muropeptide stimulus can induce functional cooperation of PARP and NF-kB in
course of cell response. In addition, the cellular response which is accompanied
by extensive activation of both NF-kB and PARP can initiate cell death via
dysregulation in cytokines production and extended metabolic energy expenses.

Glioma is a prevailing brain cancer type of astrocyte-derived tumors.
Glioblastoma is most aggressive grade of the gliomas among brain tumors.
Glioblastoma cells have a high rate of migration and extremely potent to
invasion. Therefore, the search for agents with anti-migration activity is actual
to limit glioma aggressiveness. Taking into account that muropeptide exposure
could initiate in glioma cells abnormal cellular response, it hypothesized as anti-
invasive tool to suppress aggressive glioma phenotype. The study was to
elucidate the role of PARP1 and NF-kB in anticancer effect of muramyl
pentapeptide from Lactobacillus delbrueckii strain in glioma U373MG cells.
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Methods. MPP (MurNAc-1-Ala-d-Glu-1-Lysd-Ala-d-Ala) was isolated and
purified from Lactobacillus delbrueckii subsp. Cell viability was determined
with MTT assay. Metabolic energy production was estimated by NADPH
measuring. PARP1 and NF-kB expressions were detected by western blot.
Cytotoxic effect of MPP was characterized in vitro with cell viability and
migration scratch-assay.

Results. The metabolic energy deficit in glioblastoma cells initiated by the
exposure to 25 pg/ml - 200 ug/ml MPP was determined as dose-dependent
decrease in NADPH content. Cytotoxic effect of MPP was characterized in vitro
with cell viability and migration scratch-assay. The results of cell viability
measuring in control and treated with MPP glioblastoma U373MG cells showed
a dose-dependent cytotoxic effect. The results on the impact of MPP onto
U373MG cells migration test in a course of scratch-assay have shown a dose-
dependent effect in a range of concentration from 25 to 200 pg/ml.

The PARP1 expression in control and exposed to MPP glioblastoma
U373MG cells was upregulated except the lowest dose exposure. The results of
NF-kB expression in control and exposed to MPP glioblastoma U373MG cells
have shown an increase in almost all treated cell groups.

Conclusion Muramyl pentapeptide exposure induces disturbances in
NADH content, inhibits migrative capability and upregulates PARP1 and NF-kB
expression in glioblastoma U373MG cells. Obtained results evidence that
muramyl pentapeptide could initiate a lack of migration via metabolic energy
expenditure.

EVALUATION OF MICROVASCULATURE AND NECROTIC
CHANGES OF THE PROSTATE TUMOR XENOGRAFTS BY
DCE-US SUPPLEMENTED WITH THE IMMUNOFLUORESCENCE
METHOD

Nataliya Lutay
Imagene-iT AB, Medicon Village, Lund, Sweden
nataliya.lutay@gmail.com

Background and aim. Dynamic contrast-enhanced ultrasound (DCE-US)
1S a sensitive non-invasive technique based on using microbubbles as the
contrast agent in ultrasound imaging. DCE-US is a relatively new tool for
evaluation of the cancer treatment, and it is still poorly investigated if this
technique is applicable for monitoring of the tumor response at a very early
stage after radiotherapy.

This study aimed to investigate whether functional parameters of DCE-US
can reflect the changes in the tumors after the application of a single radiation
dose in the murine model of human prostate cancer (CWR22). Another question
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addressed in the study concerned the correlation of these parameters with
microvessel density (MVD) and necrosis evaluated by the immunofluorescence
method.

Methods. Two different doses for the radiation treatment 7.5 Gy and 10
Gy were applied in two separate experiments generating four experimental
groups: the treated tumors with 7.5 Gy and 10 Gy, respectively, and the
corresponding untreated control groups. DCE-US was acquired before and after
the treatment, where the post-treatment period was 24 h and 48 h for the 7.5 Gy
and 10 Gy experiments, respectively. The images obtained from DCE-US were
used for pixel-wise quantification employing the Brix pharmacokinetic model,
which generates three constants: 4; kep; and ke A reflects the intravascular and
the extravascular extracellular space (EES) filling, k., is associated with the
efficiency of diffusion from the EES to the plasma, and k. is related to the
elimination rate of the contrast agent from the plasma. Additionally, the product
of A - kep (Akep) reflects transcapillary contrast agent transport [1-3].

The histochemical parameters such as MVD and necrosis rate were
obtained by immunofluorescence labeling with rabbit polyclonal antibodies
against human pan-endothelial marker CD31 (Abcam). The nuclei were
counterstained with DAPI in the mounting medium. The captured images were
used for the manual quantification of the histological parameters [1-3]. Non-
parametric statistics were applied for evaluation of the intergroup and
longitudinal differences with significance level 0.05.

Results. Comparison of the pharmacokinetic parameters before and after
the radiation treatment showed that Ak, significantly increased 48h after the
treatment with 10 Gy (p < 0.05 according to Wilcoxon signed-rank test). In
other groups, Ake, did not change significantly. CD31-positive MVD localized
presumably in the intact tumor tissue and were not observed in the necrotic areas
characterized by reduced fluorescence background and negative DAPI staining.
MVD and necrosis significantly correlated with another pharmacokinetic
parameter k. (r. = 0.7 respectively r: = -0.6, p < 0.05 in the Kendall Tau b test)
in the treated 10 Gy group but not in the corresponding control. Interestingly,
MVD also correlated negatively with necrosis in the treated 10 Gy group but
this association was not significant. Intergroup differences also showed no
significant change in MVD and necrosis after the treatment [1].

Conclusion. The immunofluorescence method for evaluation of MVD and
necrosis did not reveal significant changes in the tumors when it is applied early
after the radiation treatment. However, the parameter Ak., derived from DCE-
US in the Brix pharmacokinetic model became significantly increased 48 h after
10 Gy single exposure, which may reflect elevated perfusion of the tumors.
Another parameter k.;, a constant of the elimination rate of the microbubbles
from the plasma, correlated positively with MVD 48 h after the exposure with
10 Gy dose. This observation may indicate that the wash-out of the
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microbubbles from the tumor became related to the tumor vasculature after the
radiation treatment. The negative correlation between k.; and necrosis, areas that
do not contain any intact neoplastic cells and microvessels, is also in a good
agreement with this finding. In conclusion, this study suggests that DCE-US
may be considered as a suitable method in the monitoring of the radiation
treatment of the tumor cancer which can be applied in the clinical practice along
with the conventional histological techniques of the tumor assessment. In
addition, the 24h period post-treatment seems too short to observe changes in
the DCE-US derived parameters.
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OCOBJINBOCTI YJII)TPAMIKVPOCKOHI‘IHOT bBYJ10OBH
KITUHHUX ITONIYJIALIIN CEJIE3IHKH IITAXIB

Oxkcana /lynaescoka, Oabra Penkey, Ecpipb Tapacenko,
Kartepuna Kyunncbka, Irop Cokyabcebkmii’
Kuromupcrkuii 6a30Buil papmaneBTHUHUN GaxoBuil Konemxk, Kuromup,
Vkpaina; Tlonicekuil HationansHuii yaisepceutet, XKuromup, Yipaina
Oksana_fd@ukr.net

PECULIARITIES OF ULTRAMICROSCOPIC STRUCTURE OF BIRDS SPLENIC
CELL POPULATIONS

Oksana Dunaievska, Olga Renkeu, Esther Tarasenko, Kateryna Kuchynska, Ihor
Sokulskyi
Zhytomyr College of Pharmacy, Zhytomyr, Ukraine; 'Polissya National University,
Zhytomyr, Ukraine

The spleen is a vital organ that is sensitive to changes in the parameters of the internal
and external environment. Histological sections were obtained after fixation of the material in
glutaraldehyde. Ultramicroscopic studies revealed the peculiarities of cell structure in birds:
pigeons, chickens, quail. For the formed elements of the blood of the quail are characterized
by large nucleoli of cell nuclei.
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Cenesinka — 11e HEMApPHUM OpTaH, KWW 3yCTPIYAE€THCS Y BCIX XpeOEeTHUX
TBAapWH, 1 €IMHUN OpPraH IMYHHOI CHCTEMH, IO 3HAXOJIUTHCA HA NUIIXY Tedii
KpOBI 3 A0PTH B CUCTEMY BOPITHOI1 BEHH, L0 A€ MIACTaBU HA3UBATH i1 (PLIBTPOM
KpPOBOHOCHOI cuctemMu. Cene3lHKa BHUKOHYE TaKOX OYHUCHY, IMYHHY,
KPOBOTBOpPHY, AeNOHYBalbHy (yHKIli. Cene3iHKa yyTJIMBa J0 BIJIMBY YNHHUKIB
PI3HOIO TeHE3y, TOMY 11 TOCHIJIKEHHS € aKTyalbHUMHU Ta BUKOPUCTOBYIOTHCS K
Mapkep y 010MOHITOPUHTY.

CenesiHKy OCTIKYBaIu y MTaxiB 000X cTaTeil y chiBBiAHOMIEHH] 1:1 y
dazi MopdodyHKIIIOHATBLHOT 3pUIOCTI opraHy: romyba cuszoro (Bik 10—14
MICSIITIB), KYPKU JOMAIIIHBOI MMOPOIM TOJITaBChKa riauHsACTa (BiKk 19—20 THXKHIB),
nepeniiku 3Bu4aiiHoi (BIK 7—8 TuXkHIB). [l €IeKTpOHHOMIKPOCKOIIYHOTO
BUBUCHHSI CEJIE31HKU 3a0ip MPOBOAMIM BIApa3y MICIs PO3THHY TPyAOUYEPEBHOI
nopoxxHUHU. Matepian dikcyBanu 2,5 % po34MHOM TIIOTAPOBOTO ANBICTIAY Ha
dbocharaomy Oydepi 3 godikcartiero y 1 % po3unHi YOTHPHLOXOKCHIY OCMIIO 32
Kondinbaom, 3HEBOAHIOBANM y COHPTAX 3pPOCTAIOYOi MIIMHOCTI Ta AaleToHI,
3aJMBAJIM Y CYMIII E€MOH-apauT. YJIBTPATOHKI 3pI3M BHUIOTOBIUIA Ha
yinbTpaTomi Reihart (ABctpisi), koHTpacTyBanu 2 % pO3UYMHOM ypaHUIaLETaTy
Ta LMTPATOM CBHUHIIO 1 JOCIIJDKYBaJIM Ha €JIEKTPOHHOMY Mikpockomi [TEM-
125K npu 30ubmeHHsx B 4-20 tucsu pasziB. MopdoMeTpuyHi 1OCHIIKEHHS
IIPOBOJIMJIM HA HAMIBABTOMAaTUYHOMY MPHUCTPOi 00pOoOKHU rpadiuHuX AOCTIIKEHb
3a gonomorow mnporpamu «Opranena». Ilig vac npoBeneHHS AOCIIIKEHb
JOTPUMYBAJIUCh OCHOBHUX MPaBHJI HaJlEKHOi JiaboparopHoi mnpaktuku GLP
(1981 p.), monoxkeHb «3araJibHUX ETUYHUX NPHUHIUIIB EKCIIEPUMEHTIB Ha
TBapuHax», yxBajieHuX | HarionanbHum koHrpecom 3 6ioetuku (M. Kuis, 2001
p.), BAMOT MDKHApPOJHUX MPHUHIUIIB «ECBPONENChKoi KOHBEHIIIT 1100 3aXUCTY
XpeOeTHUX TBApHUH, SIKI BUKOPUCTOBYIOTh B €KCIIEPUMEHTI Ta 1HIIUX HAYKOBUX
msix»  (Crpacoypr, 1986 p.), «lIpaBuiamu mpoBeieHHS  poOIT 3
BUKOPUCTAaHHSM €KCIEpUMEHTaNbHUX TBapuH» (Hakaz MO3 Ne281 Big 01.11.
2000 p.) «IIpo 3axoam MOO0 MOAAIBLIOTO YAOCKOHAJIEHHS OpraHi3aliiiHuX
dbopM poOOTH 3 BUKOPUCTAHHSIM E€KCTICPUMEHTAILHUX TBAPWH» Ta BIAMOBIIHOTO
3V «llpo 3axuMcT TBAapuWH B1J MKOPCTOKOro mMoBOKeHHsD» (Ne 3447-1V Bix
21.02.2006 p.). IIpoTOKON JOCHIIKEHH CXBaJIGCHO KOMICIEIO 3 O10€THYHOI
eKCIIEPTHU3H 1 103B0JIeHO y [loichbkoMy HalllOHATbHOMY YHIBEPCHUTETI.

EnexTpOHHOMIKPOCKOIIYHE JOCHIKEHHSI CENEe31HKH KYypKH, [0oKa3ajo,
o y meHTpi JiMGaTUYHOTO BY3JIMKAa Po3MilleH] JiMGOOIacTH, MEPEeBaAXKHO
SAIEPHOTO THUILY, 3 BEJIUMKUM OKPYrJauM sipoM Ta ayrodarocomu. Ha iforo
nepudepii  po3minryroTbes diMdouuTH, Makpodaru Ta IUIA3MOLUTH. Y
TpabeKyiax po3MIIIYyIOThCS €IEKTPOHHOIIIBHI PiOpo6IacTu, MOOTUHOKI TIIAIK1
M's30BI  KIITHHH. Y  1roriasmi  B-mimdonwmtie  noOpe  po3BuHEHa
CH/OTIa3MaTHYHA CITKa, KOMILIEKC [ 0JIbJIK1, MITOXOH/APIT, JTIIIIHI BKIFOUYEHHS.
Jlist T-mimdo1uTiB XapakTepHe BEIUKe, Y MOPIBHSAHHI 3 IUTOTUIA3MOIO, SIIPO, Y
IIUTOTVIa3M1 PO3MIIIYIOTECS TTOOJMHOKI MITOXOHApii, pubocomu, cami XK
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KJIITHHA HEBEJMKOTO PO3MIPY 1 PO3MIIIEH] Y OTOYEHI PETUKYJISPHUX KIIITHH.
[{uToruiazma mMakpodariB HalmOBHEHA J130COMaMHU Ta alONTO3HUMH TUIBISIMHU.
[lepuBackyJsspHO PO3MIIIEH] PETUKYJSIPHI KIITUHU, T-TiM(GOLUTH, BIIPOCTKU
IHIIMX KJIITUH. Y MPOCBITI MOCTKAMUIAPIB € 3pLIl €pUTPOLUTH 3 SIPOM Ta
dbparmeHTd epuTpoOaacTiB. Y PEAKTUBHOMY IIEHTP1 OUIOI MyJNbIU CEIE31HKU
rojiyba oOCOONMBUX BIIMIHHOCTEM BiJ  MONEpPEAHIX  JOCHIIKEHb  HE
cnocrepiraetbcsi. Pazom 3 TuMm, y gdimdoOnactax Ta KIITHHAaX, SKi
mudepeHioTeea  (JIIMPouUTH Y Makpodaru) BIAMIYAETHCS IM1IBUILEHHS
KUIBKOCTI ayToarocoM Ta TpaHyJ, SKI MPEJICTABISIOTh CO00I0 TEPBUHHI
Ji30cOMH. Y MapriHajbHIM 30H1 BUSIBISIOTBCA HE TUIBKU JIMQOIUTH, a 1
epuUTpoUUTH Ta eo3uHoPinu. JlochipKeHHsT YIbTpacTPpyKTYpHOI opraHizariii
CeJIC3IHKM TMEPeNMuUIKA I110Ka3ajl0 Ha HAasSBHICTh JESIKWX BIJIMIHHOCTEH BiJ
cene3iHkH roy0a i, oco0auBo, Kypku. [IpakTnyHO y BCiX (POPMEHUX eJIeMEeHTaX
KpOBI fAJlpa MICTATh HAATO KpymHI siaepusd. HaiOimpmmx po3mipiB saepus
JOCSTAa0Th y TUIA3MAaTUYHUX KIITHHAX. 3O0UIBIIEHHS PO3MIPIB sAEperb Y
NEPEIiJIOK XapakTepHO HE TUIbKU AJis JiM¢oOnacTiB, a i nudepeHiiiioBanux
AiMGOUMNTIB, TUIA3MOLUTIB, MakpodariB Ta aeskux ¢idpobdmnactiB. IIpocsiTu
CHUHYCIB 3allOBHEHI (DOPMEHUMHU eJleMEHTaMH KPOBI Ta IJIa3MOI0 3 HEBEIHMKOIO
KUIBKICTIO JIM(OUUTIB 1 MOHOLUMTIB. EHJOTEN BEHO3HUX CHHYCIB MOXE
npuiiMaTd ydacTb y (aroumrtosi, Opo WIO0 CBIAYMTH HASBHICTH y HBOMY
ayTo(arocoM Ta 3aJUIIKOBUX TLICIb.

Takum YuHOM, IS YJIBTPAMIKPOCKOIMYHOI OyJOBH CEJIe31HKH TITaxiB
MpUTaMaHH1 He JIMIIE CIIbHI, alle ¥ BIIMIHHI PUCH, K1 371€01TBIIIOT0 3yMOBJICHI
30UIBIICHHSM PO3MIPIB Ta KUIBKOCTI CYOOIMHUITH KIIITHH.

DOWN-REGULATION OF ADAPTOR PROTEIN RUK/CINSS IN
LEWIS LUNG CARCINOMA CELLS INDUCES SELECTIVE
RESPONSES ACROSS METABOLIC NETWORKS ASSOCIATED
WITH SUPPRESSION OF WARBURG EFFECT

Olha Hudkova, Nely Latyshko, Tetiana Skaterna, Denys Gerashchenko,
Ruslan Korshun, Kateryna Tokarchuk, Tetiana Kishko, Iryna Krysiuk,
Olha Khudiakova, Iryna Horak, Liudmyla Drobot
Palladin Institute of Biochemistry, National Academy of Science of Ukraine,
Kyiv, Ukraine
drobot@biochem.kiev.ua

To date, it has been convincingly established that carcinogenesis is based
on the existence of systemic interactions between numerous genetic events and
epigenetic alterations that lead to global nuclear and metabolic reprogramming
of tumor cells. Among all cancers, lung cancer has the highest morbidity and
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mortality rate worldwide despite advances in early diagnosis and development
of modern therapeutic approaches over the past decades. The main cause of
cancer deaths remains recurrence of tumors and distant metastases. Our previous
data demonstrated the interdependence between tumors progression to
metastatic state and increased expression levels of adaptor/scaffold protein
Ruk/CINS8S, particularly in lung cancer. A high amount of this adaptor was
detected by us in aggressive Lewis lung carcinoma cells (LLC cells). The
acquisition of malignancy signs by cancer cells is closely correlated with their
metabolic characteristics relying on the switch from oxidative phosphorylation
to aerobic glycolysis (a.k.a. Warburg effect) for energy needs and anabolic
processes. The current study aims to unravel the interplay between Ruk/CINS85
down-regulation in LLC cells and changes in their metabolism related to
Warburg effect.

As a model, we used LLC cells with stable knockdown of Ruk/CIN85
(subline LLC-B1 and their respective control Scr cells). Content of H202,
protein SH-groups, aldehydes, TBA-products, and lactate as well as activities of
lactate dehydrogenase A (LDHA), aldehyde dehydrogenase (ALDH), lysyl
oxidase (LOX), semicarbaside sensitive amine oxidase (SSAOQO), diamine
oxidase (DAO), polyamine oxidase (PAO), catalase (CAT), glutathione
peroxidase (GPx), and superoxide dismutase (SOD) were estimated
fluorometrically and spectrophotometrically using microplate riders FLx800 and
nQuant (USA).

It was demonstrated that LLC subline Bl with Ruk/CIN85 down-
regulation 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
and 1.5 times, respectively, indicating a relationship between the expression
level of the adaptor protein and the intensity of aerobic glycolysis in tumor cells.
The activity of ALDH, as one of the main markers of chemoresistance of cancer
stem cells, in B1 cells decreased by about 2 times while the content of aldehydes
did not change compared with control Scr cells. The activities of all amine
oxidases investigated were significantly (2-3 times) reduced in Ruk/CINS85
knockdown LLC cells. It was shown that LOX and SSAO are involved in the
control of the structural and functional state of the extracellular matrix, and the
levels of activity of these enzymes correlate with the degree of malignancy. On
the other hand, DAO and PAO metabolize lower (putrescine) and higher
(spermidine, spermine) polyamines, respectively. There is experimental
evidence of polyamines involvement in the regulation of cell cycle, cells
proliferation and differentiation. In relation with results of our study, it is
important to draw attention to an established fact that cancer progression is
usually accompanied by an increase in the content of putrescine. The metabolic
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network that maintains the redox balance in cancer cells plays a key role in
carcinogenesis, especially at the stage of metastatic spread of cancer stem cells.
It was shown that in LLC B1 cells there was a decrease in the level of H202 in 2
times in comparison with control cells, which corresponds to a decrease in the
activity of all studied amine oxidases as a source of this metabolite. In addition,
another source of H202 in cells, superoxide dismutase (total activity of
mitochondrial and cytosolic enzymes) was also significantly reduced in 1.4
times in Bl cells. Accordingly, the activities of enzymes utilizing H202,
catalase (in 2.5 times) and glutathione peroxidase (in 2 times) were significantly
reduced. The total content of protein thiol groups and TBA-active products
tended to decrease in cells with reduced expression of the adaptor protein
Ruk/CIN8S5 compared to Scr cells.

Taken together, the results obtained indicate that down-regulation of
adaptor protein Ruk/CIN85 in Lewis lung carcinoma cells induces selective
responses across metabolic networks associated with suppression of Warburg
effect.

ADAPTOR PROTEIN RUK/CINSS IS A POTENTIAL DRIVER OF
METABOLIC REPROGRAMMING IN BREAST CANCER CELLS

Iryna Horak, Nely Latyshko, Olha Hudkova, Kateryna Tokarchuk, Tetiana
Kishko, Iryna Krysiuk, Olha Khudiakova, Tetiana Skaterna, Liudmyla
Drobot
Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine,
Kyiv, Ukraine
iryna.horak@gmail.com

Background and aim. In order to maintain the ability of uncontrolled
proliferation, survival, and motility, cancer cells require supporting three basic
needs: fast ATP supply, intensification of biosynthetic processes, and control of
redox status. The tendency of cancer cells to generate ATP via glycolysis, but
not oxidative phosphorylation, even in the presence of oxygen, is known as
Warburg effect. In order to maintain high biosynthetic potential, cancer cells
activate cytosolic NADPH-generating processes such as pentose phosphate
pathway (glucose-6-phosphate dehydrogenase, G6PDH), malic enzyme (ME1),
isocytrate dehydrogenases 1 (IDH1). Finally, cancer cells need to increase
activities of antioxidant enzymes: catalase (CAT), glutathione peroxidase (GPx),
Cu,Zn-superoxide dismutase (SOD1) etc. as well as content of reactive oxygen
species (ROS) scavengers (glutathione, thioredoxine) in order to prevent
oxidative stress. Our previous studies demonstrated that high expression levels
of adaptor protein Ruk/CIN85 in breast cancer cells were associated with
transcriptomic  reprogramming associated with increased invasiveness,
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chemoresistance, and metastasis. The aim of this study was to investigate the
effect of Ruk/CIN85 on metabolic changes in breast cancer cells.

Methods. As a model, we used mouse breast adenocarcinoma 4T1 cells
with stable overexpression and knockdown of Ruk/CIN85. Content of H>Oo,
protein SH-groups and lactate as well as activities of CAT, GPx, SODI, lactate
dehydrogenase A (LDHA), IDH 1/2/3, malate dehydrogenase 2 (MDH?2),
G6PDH were estimated fluorometrically and spectrophotometrically using
microplate riders FLx800 and pQuant (USA). mRNA expression levels were
estimated by RT-qPCR.

Results. 1t was found that expression levels of Aldoa and Ldha, as well as
LDHA activity and lactate content were increased significantly in Ruk/CIN85-
overexpressing 4T1 cells. In contrast, Ruk/CIN85 knockdown led to decrease in
Aldoa, but other parameters were not changed significantly. These findings
indicate that Ruk/CIN85-overexpressing cells use predominantly glycolysis for
energy supply. In addition, we analyzed the activity of several enzymes of the
TCA cycle (IDH3 and MDH2) and found an inverse correlation between their
activities and Ruk/CIN85 expression. To evaluate the NADPH-generating
potential of cancer cells, we measured activities of G6PDH, ME1, total IDH1,2.
It was demonstrated that in 4T1 cells with Ruk/CIN85 overexpression activities
of ME1 and G6PDH were increased significantly, while activities of total
IDH1,2 were decreased. In 4T1 cells with Ruk/CIN85-downregulation, IDH1/2
activities were significantly increased. These results indicate that overexpression
of Ruk/CINSS is likely to shift the main role in NADPH production to cytosolic
enzymes. Analysis of the main components of antioxidant system revealed
increased amount of H>O; together with decreased activities of CAT, GPx and
SODI, as well as content of protein SH groups in 4T1 cells with overexpression
of Ruk/CINS85. An excess of ROS may cause moderate oxidative stress in these
cells or possibly perform signaling functions as second messenger. In
Ruk/CIN85-downregulated 4T1 cells we did not find any changes in antioxidant
enzymes activities, but the content of protein SH groups was increased
significantly.

Conclusion. Taken together, obtained results demonstrate that adaptor
protein Ruk/CINS85 is involved in metabolic changes associated with cancer
progression.
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1. HEMPOBIOJIOTIISI
1. NEUROBIOLOGY

VABTPACTPYKTYPHE JOCJIPKEHHSA JEMIEJIHI3ALIT
CIJHUYHOI'O HEPBA Y TPAHCTEHHUX MUIIEM JIHII C57Bl/6

Ipuna I'os6ax', Boaxogumup Py6uos”, Katepuna Cmoxkanux’
XapkiBchka MenYHA aKageMis IS IUILIOMHOT OCcBiTH, XapKiB, YKpaiHa;
’KuniBchkuii HarionansHuii yHiBepeuteT iMeni Tapaca Illesuenka, Kuis,
VYkpaina;

SacTuTyT Qizionorii im. O. O. boromonsug HAH Vkpainu, Kuis, Ykpaina
katerynasmozhanik@ukr.net

ULTRASTRUCTURAL ANALYSIS OF SCIATIC NERVE DEMYELINATION
IN C57BL/6 TRANSGENIC MICE

Iryna Govbakh', Volodymyr Rubtsov?, Ekaterina Smozhanik?
'Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine;
2Taras Shevchenko National University of Kyiv, Kyiv, Ukraine;
’Bogomoletz Institute of Physiology, NAS of Ukraine, Kyiv, Ukraine.

Hereditary Charcot-Marie—Tooth (CMT) motor/sensory neuropathy is a known disease
in the group of polyneuropathies. We investigated ultrastructural manifestations of peripheral
demyelination in C57B1/6 transgenic mice. Ultrastructural modifications in the sciatic nerve
of the C57BL transgenic mice were rather similar to the pathomorphological pattern observed
in patients suffering from CMT.

CnankoBa MoTOpHO-ceHcopHa Heupornaris [llapko-Mapi-Tyra (IIMT) €
HAWUTIOMIMPEHIIUM  3aXBOPIOBAHHAM 13 TPyNu  TMOJIHEHpomarii,  ska
XapaKTePHU3y€EThCs NIeMieNiHIZaIlie0 nepudepudaaux HepBiB. Jms mociimpkeHHs
MEXaHI3MiB, 3a/IIsTHUX y TIPOIIECH JIeMi€NiHI3aIlli, BAKOPUCTOBYIOTh Pi3HI in Vivo
Ta in vitro mojem. Mu gocniKyBaid TepudepuuHy AeMieNTiHI3alii0 Ha
yIBTPACTPYKTYpPHOMY DiBHI 'y TpaHcreHHux wMumed uHii C57B1/6 3a
JOTIOMOI'OK0  TPAHCMICIMHOro enekTpoHHoro Mikpockona JEM-100CX (Jeol,
Anonisg). ENeKTpOHHO-MIKPOCKOIMIYHI JOCHIKEHHS CIAHUYHOTO HepBa Yy
TpaHcreHHux muien JiHii C57B1/6 BusBwIM Auc- Ta AEMI€TIHI3AIII0 aKCOHIB,
dbopMyBaHHsSI CTPYKTYp, xapaktepHux st xBopoou I[IIMTIA, Tak 3BaHuHX
nuOyJMH, a TakoX B OKPEMHUX BHUIIQJKaX CIOcTepirajgacs rinepTpodis
MI€JIIHOBUX OOOJIOHOK. Y CYKYMHOCTI YJABTPACTPYKTYpPHI 3MIiHH B CIAHUYHOMY
HepBi TpaHcreHHux wMumer JiHii C57BL momi6ui 10 matomopdosoriaaoi
KapTUHHU, gKa crocTepiraerbes B mamieHTiB 3 IIIMT. Takum unHOM, TpaHCTeHHA
rerepo3uroTHa JiHisgs mumer C57BL Moxke cTratm KOPHUCHOIO MOMACIUIIO IS
PO3KpUTTS MeXaH13MiB po3BUTKY 3axBoproBaHHs [LIIMT ta BukopucToByBaTHCS
TUTsL pO3pOOKHU METO/IIB JIIKYBaHHS I[1€1 XBOPOOH.
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THE CALCIUM-BINDING PROTEIN S100B IN THE BRAIN
UNDER METABOLIC DISORDER
Boubacar Sylla, Galyna Ushakova
Oles Honchar Dnipro National University, Dnipro, Ukraine
boubacarsylla920@gmail.com

Currently, specific biochemical markers (glial and neuronal specific
proteins) are used to determine damage to the central nervous system (CNS).
Calcium binding protein SI00B is mostly specific for astrocytes (and also in
Schwann cells of the central nervous system, 10-15% are located in neurons,
however, synthesized by glial cells and then transported to neurons.). S100
proteins make up the largest subgroup of the so-called "EF-hand" calcium-
binding proteins (by the structure of the calcium-binding site: helix E - loop -
helix F), which, for example, also include calmodulin and troponin C. The
concentration of S100 protein in the brain is 100,000 times higher than in other
tissues. Members of the S100 protein family are characterized by the ability to
be secreted extracellularly and exhibit cytokine properties. It is assumed that the
biological role of S100B secreted by astrocytes is different: in physiological
(nanomolar) concentrations, the neurotrophic effect predominates during
development or nervous regeneration, and in high (micromolar) concentrations,
neurotoxic effects are possible, up to participation in the pathophysiology of
neurodegenerative diseases.

The aim of the work was to study the amount of calcium-binding protein
S100b in the differ areas of brain as rats and mice under metabolic disorder.

The animals with experimental models of streptozotocine-induced
hyperglycemia and high-calorie diet for 8 weeks were studied for quantitative
determination of S100B in cytosolic fractions extracted from differ brain areas.
The standard method of indirect enzyme-linked immunosorbent assay using
monospecific polyclonal antibodies against S100b (Sigma, USA) was used.

Metabolic disorders like hyperglycemia and long-lasting high-calorie diet
may induce brain injuries. These injuries can be severe with aging and life
threatening, however, the mechanisms are poorly understood. Elevated S100B
levels are documented in several types of brain injuries. Compared to levels in
both normal and high-calorie diet animals, the concentration of SI00B in the
hippocampus and cerebellum of rat with hyperglycemia were significantly
increased that may provoke reactive astrogliosis with time. There were no
significant changes in S100B level in the whole hemisphere of brain under
hyperglycemia.

More details are interesting to understand whether increased S100B
production is involved in the pathogenesis of metabolic disorder related brain
injury that can modulate neurodegeneration.
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ASTROGLIA REACTION AFTER INTRACEREBRAL HEMORRHAGE
IN THE RAT

Yuliia Kovalchuk', Ulyana Suvaryan', Olena Dovban', Volodymyr
Zhilyuk?, Galyna Ushakova'
'0Oles Honchar Dnipro National University, Dnipro, Ukraine;
?State Institution "Dnipropetrovsk Medical Academy of the Ministry of Health
of Ukraine", Dnipro, Ukraine
yulka.5868152@ukr.net

Intracerebral hemorrhage (ICH) causes marked perihematomal edema
formation and neurological deficits. Spontaneous intracerebral hemorrhage is a
common and often fatal stroke subtype. If the patient survives the ictus, the
resulting hematoma within brain parenchyma triggers a series of events leading
to secondary insults and severe neurological deficits. Astrocyte-specific proteins
are used as markers of astrocytes reaction, particularly during brain damage.
Glial fibrillary acidic protein (GFAP) is a histospecific component of the
intermediate filaments of the cytoskeleton of astrocytes. Due to its high
specificity and early release from the CNS after traumatic brain injury, GFAP
can be a very useful marker for early diagnosis.

This research was performed on 18 Wistar rats. Animals were divided into
three groups (n = 6): 1 — intact, 2 — control, 3 — experimental intracerebral
hemorrhage. All animals had free access to food and water. The experiment was
conducted in accordance with the "Regulations on the use of animals in
biomedical experiments". The animals were decapitated under anesthesia
(thiopental, 60 pg/kg), cerebellum and hippocampus were isolated, which are
then used to produce protein fractions. 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.

It was shown that the total protein content in soluble fractions obtained
from different parts of the brain of rats for intracerebral circulation can not be
reliably set at 3.55 - 4.07 mg / ml. Significant use of the total protein content in
the filamentous fractions in the hippocampus and cerebellum in the control
group of animals, compared with intact, and a significant increase in this protein
in the cerebellum under conditions of intracerebral circulation. In the study of
the soluble form of GFAP in the hippocampus no significant changes were
found, and in the cerebellum there was a significant increase in disparate GFAP
in the control group and in the intracerebral circulation, compared with intact
animals. In the hippocampus, the content of soluble GFAP is at the level of 10.8
- 11.03 pg / 100 mg of tissue. In the cerebellum in the intact group, the sGFAP
content was set at 18.1 + 0.34 pg / 100 mg of tissue, with intracerebral
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circulation - 25.7 + 3.49 pg / 100 mg of tissue. The study of the cytoskeletal
form of GFAP in the hippocampus indicates a reliable use of the studied protein
in terms of intracerebral circulation. In the intact group of animals, the content
of f{GFAP is set at 346.01 + 13.71 pg / 100 mg of tissues, under conditions of
intracerebral circulation increases to 415.96 = 19.83 ng / 100 mg of tissues. In
the cerebellum, only the tendency to the content of f{GFAP for the conditions of
intracerebral circulation was established, but the data on them was not reliable.

The experimental data obtained indicate the risk of astrogliosis
development under intracerebral hemorrhage, which confirmed by an increase in
the concentration of GFAP in the different brain areas.

REDISTRIBUTION OF NCAM IN RAT HEART INDUCED BY
HYPERGLYCEMIA AND PREVENTED WITH MELATONIN

Yuliia Kovalchuk', Svitlana Kyrychenko', Volodymyr Zhilyuk?, Galyna
Ushakova'
'0Oles Honchar Dnipro National University, Dnipro, Ukraine;
?State Institution "Dnipropetrovsk Medical Academy of the Ministry of Health
of Ukraine", Dnipro, Ukraine
yulka.5868152@ukr.net

Diabetes is a worldwide health problem currently affecting over 200
million people worldwide. It causes hyperglycemia and disturbs the effects of
insulin in the human body. Hyperglycemia is one of the most common
etiological factors that induce internal diseases, including disorders in
functioning of the central nervous system (CNS) and innervation of vitally
important organs. Neuronal cell adhesion molecules (NCAMSs) are the members
of the large immunoglobulin sub-family, which mainly participates in formation
of intercellular contacts of adhesive type. A high degree of NCAM
polysialylation on neuronal processes promotes a variety of developmental
events, such as axonal growth and fasciculation, cell migration, initiation of
synaptic reorganization, and synaptogenesis. Changes in NCAM levels are
known to be the key factor contributing to neuronal plasticity. Chemically,
NCAMs are glycoproteins, which provide homophylic communication between
cells. NCAMs are abundantly synthesized on the surface of nervous cells, and to
the less extent, on the gliocytes of brain and peripheric nervous system (PNS).
The smallest amount of NCAMs i1s detected in skeletal muscles, activated T-
lymphocytes, zero or NK-lymphocytes, and cells of neuroendocrinal tissue.
NCAM provides not only cell-cell or cell-matrix communication, but also
greatly determines rate of cell proliferation, activation of the certain genes,
morphology and structure of cells. Thus, the present study was aimed to evaluate
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changes in NCAM levels in heart of rats with the experimental II 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 three 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, 3 — animals with induced DM-II treated with
melatonin in a dose of 10 mg/kg b.w. 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 membrane proteins were isolated from the heart tissue
by homogenization and differential ultracentrifugation. Total protein was
measured by Bradford method. Quantitative analysis of NCAM was performed
by ELISA. Results were measured with the use of ELISA reader Anthos 2010
(Finland) at 492 nm. Statistical analysis of the obtained results was fulfilled by
one-way analysis of variances (ANOVA). The P value less than 0.05 was
considered statistically significant.

It was shown that experimental DM-II induces significant elevation of total
membrane proteins up to 155,3+4,4 mg/g in the heart tissue compared to that
from control animals (119,7£16,2 mg/g tissue). However, there was only
tendency in increasing of membrane form of NCAM in heart of rats with
experimental DM-II, but this parameter varied greatly (from 72 to 82 pg/g
tissue) and the difference did not reach the level of statistical significance.
Melatonin treatment prevented alterations of total membrane protein and NCAM
levels in heart of rats with experimental DM-II. Obtained data suggest that
melatonin could display positive effects through alleviating changes in
membrane adhesive protein levels in rat hearts disturbed by hyperglycemia.
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2. MEJUYHA BIOXIMIA TA PI310J0I'TA
2. MEDICAL BIOCHEMISTRY AND PHYSIOLOGY

BILJIUB IIIPYBATY HA PO3BUTOK TA [TIPOI'PECYBAHHSI
MICJATHCYJbTHOI JENPECII

Amnacracia Ianincbka', Onena Cesepunoncbka', Mernio Boiiko®
JlHinpoBchbKuii HationansHui yHiBepeutet iM. O. Tonuapa, Jninpo, Ykpaina!
Kadenpa anecresionorii Ta KpUTUYHOI 10MOMOTH, MeIMUHUNA LIEHTP
yHiBepcuteTy Copoka, PakynbTeT MEIUYHUX HayK, YHiBepcuteT beH-I'ypiona
B Heresi, beep-1lleBa, I3pains’
biolog.anastasia@gmail.com

THE EFFECT OF PYRUVATE ON THE DEVELOPMENT AND PROGRESSION OF
POST-STROKE DEPRESSION

Anastasiia Halinska', Olena Severynovska!, Matthew Boyko?
O. Honchar National University, Dnipro, Ukraine'
Department of Anesthesiology and Critical Care, Soroka University Medical Center, Faculty
of Health Sciences, Ben-Gurion University of the Negev, Beer-Sheva, Israel?

Brain damage from ischemic events remains the leading cause of death and disability
worldwide. Glutamate - mediates cortico-cortical and cortico-subcortical relationships in the
brain. Decreased glutamate levels increase impaired ability to learn and memory. Reducing
glutamate levels can be achieved through a mechanism such as activation of oxidative
phosphorylation enzymes (pyruvate).

Obrpynmyeannsa ma mema I101IKOIKEHHS TOJIOBHOTO MO3KY B pe3yjbTari
1IIIEMIYHHX SIBUII 3QJTMIIAETHCS OCHOBHOIO IMTPUYMHOIO CMEPTI Ta 1HBAJIIU3AIlii B
ycboMy CBITI. [iyTamar - omocepeakoBy€e KOPTHUKO-KOPTHUKAIbHI 1 KOPTHUKO-
CyOKOpTHKalIbHI B3a€MO3B'SI3KM B TOJIOBHOMY MO3KY. 3HIDKEHHS PIiBHA
rIyTaMaTy TMOCWIIOE MOPYIISHHS 3JaTHOCTI 10 HaBYaHHS 1 mam'siTi. 3HUKEHHS
piBHA TJyTamMaTy MOXHa JOCATTH 3a JOMOMOTOI0 TaKOTO MEXaHi3My, SK
aKTUBalllsl (EPMEHTIB OKUCTIOBAIBHOTO (pochopuintoBanHs (MipyBaTy)

Memoou ExcniepumeHTH OyJid MPOBEJEHI BIAMOBIIHO A0 PEKOMEHAAIN
XenbciHebkoi 1 Tokidicbkoi  Jleknapaiiii Ta HAacTaHOBYMX IPUHLMIIIB
€BpONENHCHLKOr0 CHIBTOBAPUCTBA IOJ0 BUKOPUCTAHHS EKCIIEPUMEHTATbHUX
TBapuH. Excnepumentu Oynu 3arBep/ukeHi Komiterom mo gorisgy  3a
TBapuHamMu yHiBepcuteTy ben-I'ypiona B Heresi, I3pains. Bcboro 0Oymo
Bukopucrtano 140 mrypiB-camiiiB Sprague-Dawley (Harlan Laboratories, [3pains)
Baroro 300 mo 400 rpamiB. Bicimumecar mypiB Oyiu BHIIaJKOBHUM YHHOM
pO3MONIEHI B OAHY 3 TphOX Tpym: | rpyma - okimo3is cepeHbOoi MO3KOBOT
aptepii (MCAO) muroc nikyBanss nipyBatoM (n = 30 urypi), Il rpyna - MCAO
witoc JikyBaHHs 1iane6o (n = 30) ta Il rpyna - mpoornepoBani urypu 0e3
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MCAO (n = 20). OctaTouHa KUIbKICTh TBAPUH y KOXKHIM rpymi ckiana: 23, 20
ta 20 TBapuH BimmoBigHO. [Ipomemypa oximr03ii cepeaHb0i MO3KOBOI apTepii
(MCAO) nmpoBoamnace Ha IIypax, SKMX 3HEOOJIOBAIN CYMIMIIIIO 130(aypaHy.
Cama omepailiss HOpoBOAWIACS XIPYPriYHUM CIOCOOOM: TICIS PETEIBLHOIO
BIJIOKPEMJIEHHSI Y Ta OTOJIEHHS 3arajlbHOi Ta BHYTPIIIHBOI COHHOI apTepii Ta
Iicis BIAJJIEHHS LIMX apTepidl Bi BHYTPIMIHBOI COHHOI apTepii 1 Oiykaroyoro
HEPBY, OCTaHH1! OyB 3absiokoBaHui. [1iciist 3aBepilieHHST MOICTIOBAHHSI TBAPUHU
ynponosx 30 mi6 cnoxkuBanu mipyBat (Sigma Israel Chemicals, [3paine) sikuii
30epiraBcs npu Temrepatypl 2-4 °© C 10 BUKOPUCTAHHS Ta JOJaBaBCS y BOIY
st Tt (180 mMr/kr/mo0y B Tpu nipuiioMu). CBIKHMIM PO3YMH TOTYBAIA KOXKHI 8
roguH. [lomiOHI KIMBKOCTI MUTHOI BOAM 0O€3 MipyBaTy OTPUMYBAIU TPYIMH
mwiane6o. I[licma 3akiHYeHHS Kypcy JIIKyBaHHS TBapuH BHUBOJIWIU 3
EKCIIEPUMEHTY 1 MPOBOAMIIA O10XIMIYHI TOCHIIPKEHHS UIbHOT KpoBl. Busznavanu
KOHIIEHTPAITi 0 rIyTamary, AKY BUMIPIOBAJIH 3a JIOTIOMOT OO
dbayopomerpuyHoro metony I'pema 1 AmpicoHa. Busnauenns amaHiHy Ta a-
KETOrJIyTapary MpOBOAWIM 3TIHO 1HCTPYKLISIM BHpoOHHMKA (Sigma) 3a
bnyopomerpuyaum  MetogoM.  CTaTUCTHUHUN  aHami3  OPOBOAMIH 3
BUKOpUCTaHHsAM makeTy mnporpam SPSS 22 (SPSS Inc., Yukaro, Lmiinoiic,
CILIA).

Pesynomamu Ilicna 3Buyaiinoi omepariii 6e3 MCAO uepe3 24 roaunu
BCTAHOBJIEHA KOHLEHTpAIlisl TJlyTaMaTy B CHUHHOMO3KOBIM p1uHI Ha piBHI 2,3 +
1 MM/n. ¥V mpoomnepoBanux nurypiB 3a mporeayporo MCAQO 3adikcoBaHO
30UIBIIICHHST KOHIIEHTpAIIIT ITi€T pEYOBUHU: Y TBAPHUH 13 TPyIH 1uianedo - 1o 23 +
4,4 mM/n, y TBapuH, 10 BxkuBanu mipysar - 1o 11,1 £2,0 mM/nt (p <0,01). o
TOTO K, KOHIICHTpAIlis TJIyTaMary B JIKBOp1 OyJia BIPOTiTHO HIXKUOIO y IIMYPiB,
Kl OTPUMYBajIW TIpyBaT TIiCIs IHCYJbTY, TOPIBHSHO 13 TWIypamu, SKi
OTPUMYBAJH TJIANE00 MICHA 1HCYIBTY. 3adikcoBaHa KOHIEHTpAIIs TIIyTaMary B
KpOBI 4epe3 THXKJEHb Micis omnepauii: y TBapuH I rpymm - 74,7 + 22,5 % (p
<0,01), I rpynu - 98,1 +£ 20,6 % (p <0,01), III -101 £ 16,1%,,.

Y mypiB, SKI OTpUMYyBaju IIpyBaT MPOTArOM OJHOrO MicCsLd,

KOHLIEHTpAaL[isl aJlaHIHy Ta a-KEeTOrJyTapaTy B CHpPOBATLl KPOB1 30UIbLIyBanach
Ha 3 ta 13 % (p <0,05) BiAHOCHO BUXIAHUX PIBHIB.
Bucnosxu IlponeMOHCTpOBaHO 3HA4YHE MIABUIICHHS pIBHSA [JIyTaMary B
1meMi30BaHIi TKaHWHI MO3KY. IIiKOB1 piBHI TilyTaMary peecTpyBajiu 4yepe3 24
rog micas iHAykmii  imemiero  MCAQO. IlocTtynoBo piBeHb TIIyTamarty
3HUKYBATHUCS 1 MIOBEPTABCS JI0 BUXITHOTO PIBHS Uepe3 THXKJICHB MICH 1HIYKIIIT
imemii. OG’eM BIUTMBY TIyTaMaTy Ha MO30K YIPOJIOBX MEPIIOro THXKHS MICII
1HCYJIBTY OYB BUIIMM, HIK y IepPy31iHOMY MO3KY.

3adikcoBano, MmO TmipyBaT MNpu3BoAUTH a0 50% 3HUKEHHS piBHS
rIyTamaty Bxke uepe3 24 rToauHu micas 1HAyKmii imemii. Jloxazana wiTka
e(peKTUBHICTh MiPyBaTy K MOTJIMHAYA TTyTaMaTy KpPOBi.
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BILIMB JE®IIUATY MOHOKCHUIY A30TY HA CTAH BAI'YCHOI
PEI'YJiAII IVTYHKOBOI CEKPEIII LITYPIB

Anacracia Iagineska'?, Oaexciii Nangincbkuii’, Ogaena CeBepunobcbka’
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EFFECT OF NITROGEN MONOXIDE DEFICIENCY ON THE STATE OF VAGUS
REGULATION OF RAT'S GASTRIC SECRETION

Anastasiia Halinska'2, Oleksii Halinskyi?, Olena Severynovska!
O. Honchar National University, Dnipro, Ukraine'
State institution Institute of Gastroenterology of NAMS of Ukraine, Dnipro, Ukraine?

NO is considered as the main inhibitory mediator of the enteric nervous system of the
stomach and gastrointestinal tract. NO is involved in vagus-mediated accommodation food
reflex of the stomach and colon, and in the coordinated regulation of contractile function in
peristaltic reflexes. There is a method of assessing vagal effects by performing insulin tests.
Insulin hypoglycemia causes irritation of the vagus nerve nuclei, which allows us to study
their effect on gastric secretion.

Ob6rpynmysanns ma mema NO pO3IIsIa€ThCA K TOJIOBHUM TajdbMiIBHUN
MEJiaTOp EHTEPaJbHOI HEPBOBOI CHCTEMH IUIYHKY 1 HUTYHKOBO-KHIIIKOBOTO
TpakTy. NO 0Oepe yyacTh K y BaryCHO-OIOCEPEJIKOBAHOMY aKOMOJALIMHOMY
XapuoBoMy pediekci MITyHKa 1 TOBCTOI KHINKH, TaK 1 B KOOPJAWHOBAaHIM
perymnsiii  CKopodyBalibHOT (YHKII TpHU TMEPUCTATBTUYHHX pediercax
(Lychkova , 2013). Bimomuii cmoci® OIIIHKM BaryCHMX BIUIMBIB IIJISXOM
IPOBEJICHHS  IHCYJIHOBUX TECTIB. [HCyJliHOBa TIMOTJIKEMiss  BHUKIUKAE
NOJIpa3HEHHS sifep OMyKarouoro HEpBY, IO J03BOJIAE BUBUYMUTH HOTO BIUIMB Ha
nutyHkoBy cekpenito (Chernyad'yev, 2019).

Memoou JlocnipkeHHsl TpOBOAWIM Ha 59 OuMX 1abopaTOpHUX ILIypax-
camusx JHii Wistar, macoro 200-230 r, AKuX yTpUMYBaJIM Ha CTaHAAPTHOMY
pauioHi BiBapito. ExcrniepuMeHTH TPOBOJUTUCH 3 JIOTPUMaHHSIM HOPMATHBIB
Koungenuii 3 Oioetuku Pamu €pponu (1997 p.) Ta 3 noTpuMaHHSM BHUMOT
"3araqbHUX €TUYHMX HPHUHIUIIB MPOBEJCHHS EKCIEPUMEHTIB Ha TBapuHax',
(2001 pik). B skocTi G710KaTOPy CHUHTE3y MOHOOKCHY a30Ty BUKOPUCTOBYBAJIU
1% cycnensito Nw-HiTpo-L-aprininy (Sigma-Aldrich) y no3i 40 mr/kr. Ilicns
18-T ronMHHOI Xap4oBOi AempuBallii 3 BUIBHUM JIOCTYNIOM JO BOJM, HIypiB
HApPKOTU3yBajJl PO3YMHOM KeTamiHy Timpoxiopunay (110 wmr/kr), a micius
npoBOAMIM 3a0ip MITYHKOBOTO COKy. [lpu OioxiMiyHOMY JOCTIDKEHHI B
[UTYHKOBOMY COIll BH3HAYaJld KOHIICHTPAIII0 TENCHHY Ta TacTPONPOTEiHIB
(doTOMETPUYHIM METOJIOM Ta MPOBOAMIN BuMipioBanHsa pH 3a momomororo pH-
MeTpa. J[71s OIIHKM BIUIMBY MapacHUMIATUYHOTO BiJJIUTy BET€TATUBHOI HEPBOBOI
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CUCTEMU  HA  NEPIOAWYHY  JIAJIBHICTb  TacTPOJYOJEHATBHOI  30HH
BUKOPUCTOBYBAIM MOAM(IKOBAHY METOJIMKY TPOBEIECHHS 1HCYJIIHOBOI MpOOH,
3rIJHO 3 KOO TBapUHAM BBOJWJIM MIALIKIPHO I1HCYMIH B 1031 5 MO/kr. g
CTaTHUCTUYHOTO aHaji3y OTPUMAHOIO YHUCIOBOTO MaTepialy BHKOPHUCTOBYBAIHU
JNECKPUIITUBHY CTaTUCTUKY. BIiIMIHHOCTI, OTpHMaHl 3a METOAOM IAPHUX
NOPIBHSIHB, BBAXKaU BiporigHumMu mpu p<0,05.

Pezynomamu Tlicns BBeACHHs 1HCYNIHY TBapuWHaM KOHTPOJIBHOI TPYIH
npoTsroMm rogunu Oyso 3i10pano 2,30+0,22 miu cekpery, 1o B 2 pasu (p<0,01)
OUTbIIIe Y TIOPIBHAHHI 3 IHTAaKTHUMH mokazHukamu (1,12+0,10 mu). BusiBieno
3pOCTaHHSl KMCIIOTHOCTI IITYHKOBO COKY 3a mokasHukom pH wa 14% (p<0,05).
30uTbIIeHHsT KOHIIEHTpalli nerncuny 1o piBHs 1,12+0,06 mr/mi, mo B 1,7 pasu
(p<0,01) Bumie y mopiBHSHHI 31 3Ha4YeHHsAMHU i1HTaKTHUX IIypiB (0,66+0,03
Mr/mi). 3MIH Yy KOHIIGHTpAIi TJIIKONPOTEiHIB INUIYHKOBOTO COKY HE
BCTAHOBJICHO. TOOTO BHSIBJICHO, IO OMOCEPEIKOBAHA IHCYJIIHOM CTHUMYJISIIIS
HEHTPAIbHUX sAJep OJyKaldoro HEpPBY CHpHUsiIA CTUMYJSLII CEKpeTOpHOI
AKTUBHOCTI TOJIOBHUX Ta Maple€TAIbHUX KIITUH CIU30BOI OOOJIOHKH LIUTYHKY HE
BUKJIMKAIOYM 3MIH B CEKPETOpPHIA aKTUBHOCTI MOBEPXHEBO-EIMITETIaTIbHUX
KIITAH, 110 B3arajl MO)XHAa BBaXKaTu MO3UTHBHOIO BigmoBigmio COII nHa
BaryCHy CTUMYJISIIIIO.

[IpoBeneHHsT 1HCYJIIHOBOTO TECTy Ha (POHI OJIHOPA30BOr0 BBEICHHS L-
NNA BukiMKano 3MeHIIeHHs 00’ eMy 4acoBoi nopiii coky Ha 43% (p<0,01) y
nopiBHSHHI 3 oHOBUMH TokazHukamu (1,33+0,25 mi). Piens pH 3pocTtaB Ha
59% (p<0,05) y mopiBHsHHI 3 (oHOBUMH 3HaueHHAMH (2,12+0,16).
KoHuenTtpariiis nerncuHy y HUTYHKOBOMY COLll MPOJOBXKYBaia OyTH 3HMKEHOIO
(0,3240,05 mr/mi) six 1y doni (0,46+£0,08 mr/mi), o Ha 30% (p<0,05) meHie
y TIOPIBHSIHHI 31 3HAYEHHSMM IHTAKTHUX TBapWH. BCTaHOBIEHO 3MEHIICHHS
KOHIIEHTpaIli riaikonporeiniB nuryHkoBoro coky (0,009+0,002 mr/mn) Ha 84%
(p<0,01) y nopiBHsAHHI 3 (OHOBUMH 3HayeHHsAMHU. OTxe Ha (OHI BBEICHHSA
HECEJIEKTUBHOTO OJIOKATOPY CHHTE3y OKCHUIY a30Ty BiOyBaJlOCh TajibMyBaHHS
CEeKpPETOPHOi ~ aKTHUBHOCTI  TOJIOBHUX, TMapleTaJipHUX Ta  TOBEPXHEBO-
eniTealaJbHUX KIITUH CIU30BOi OOOJIOHKM LIUIYHKY Y BIANOBIAL HA 1HCYJIHO-
1HAYKOBaHy BaryCHy CTHUMYJISLIIO, 3@ BUILECKA3aHUX YMOB AEPIUUTY OKCUIY
a30Ty, NPOXOJUTh peBEpPCYyBaHHs (YHKLIOHATIBHOI BIJIOBIJII MapieTaabHUX (3a
3poctanHsM pH) Ta rosioBHUX (32 3MEHIIIEHHSIM KOHIEHTpAIlii MEeNCUHY) KIITUH
CIM30BO1 OOOJOHKM HUIYHKY. BpaxoByroum Te, M0 BiAMIYAETHCS 1 3HMKECHHS
KOHIIEHTpAIlli IIKONPOTEiHIB B HUITYHKOBOMY COIll, MOXKHa MNPUITYCTUTH IO
nedIUT OKCHUTY a30Ty MOPYIIYE MICIIEBY BaryCHY peryJsiliio.

Bucnosku BcranoBieHO 1Mo AepIiIUT MOHOOKCHAY a30Ty, BHKIMKAHUH
OJIHOPA30BHUM BBEJICHHSM HECEJIEKTUBHOTO OJIOKATOPY CHUHTA3U OKCUIY a30Ty
(L-NNA) BukiIukae 3HWKCHHS KOHIIGHTpAIil TENCUHY TJIKOMPOTEIHIB Ta
BOJHEBUX 10HIB B HIUIYHKOBOMY cOLI. B 1HTaKTHMX YMOBax 1HCYJIIHOI€HHA
CTUMYJISIIS LIEHTPATbHUX siAep OJyKarodoro HEpBY HOCHUTH MPOTHO30BAHUIA
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CTUMYJIIOIOYUHN BIUIUB, TOJI SIK 32 YMOB TOCTPOTO AEC(IIIUTY OKCUIY a30Ty
Bi/IOYBAEThCS PEBEPCHBHA BIAMOBIAL, IO CBITYUTH MPO TNPSIMYy yYacTh
MOHOOKCH]ly a30TYy B Iepefadl eepeHTHOI BaryCHOI IMITyJIbCaLlli.

POJIb TUPOITHUX TOPMOHIB B ®OPMYBAHHI ITPOCTOPOBOI
HAM'ATI ITPU T'OCTPOMY I XPOHIYHOMY CTPECI
Y IIYPIB PI3HOI'O BIKY

Oaena lemuenko, Ouexcanap Poanncbkuii, Jirogmmina Ckyonnbka
113 « IlninponeTpoBCchka MeIuyHa akagaeMis», J{ainpo,Ykpaina
elena.m.demchenko@gmail.com

THE ROLE OF THYROID HORMONES IN THE FORMATION OF SPATIAL
MEMORY IN ACUTE AND CHRONIC STRESS
IN RATS OF DIFFERENT AGES

Olena Demchenko, Alexandr Rodinsky, Ludmila Scubitskaya
Dnipropetrovsk Medical Academy, Dnipro, Ukraine

The anti-stress effect of typhoid hormones, which is determined by the improvement
of spatial memory, is present only at the juvenile age.

BigHocHO THUpOITHUX TOPMOHIB, Ha CHOTOJHI, BIJIOMI JBa BaKJIMBUX
MOMEHTH 3POCTaHHS 3aXBOPIOBAHOCTI 3 OJJTHOTO OOKY 1 aHTUCTPECOBUM e(exT, 3
iHIoro. Posib THpOiTHUX TOPMOHIB Y (popMyBaHH1 MPOCTOPOBOT aM'AT1 y O1TMX
HIypiB Ha TJ1 TOCTPOTO Ta XPOHIYHOTO CTPECY BHUBYAIHUCS HAMU B BIKOBOMY
actiekTi. MoIeITio TOCTPOTO 1 XPOHIYHOrO cTpecy Oyio nepedyBaHHs TBapUH 3-
X BIKOBUX TI'pyTl (FOBEHUTbHUX (4 - 5 TWXKHIB), MoJoAuX (5 - 6 MICAIIIB) 1 CTapUX
(1,8 - 2 pokn)) B Bomi 20° mpoTAroM 5 XBWJIMH OJHOPa30BO, a00 HIOAHS B
TpuBajocti 5 pAHIB. Mojenb Tinep - TINOTUPEO3y CTBOPIOBANACSA IILISIXOM
BBeJeHHsI 3 ket L-tupoxcuny (Himeuuuna), abo Mepxkazonuia (Ykpaina)
IPOTATOM 2- X TUKHIB.

JlocnipKeHHsT MPOCTOPOBOI MaM'aATi 'y BOAHOMY JadipuHTi Moppica y
IOBEHUIbHUX UIypIB  BHUSBWJIO BIJCYTHICTh 3MIH JIATEHTHOTO TMEPIOIY
3HAXOJ/PKEHHSI PATYBAJIbHOI MiJICTAaBKU HA TJII TIIEPTUPIO3Y 1 ICTOTHE 3HMKEHHS
naHoro nokasHuka Ha 40% npu roctpomy 1 Ha 25% npu XpoHIYHOMY cTpect. Y
MOJIOJIUX HIypiB Yac 3HAXOJKEHHS MiACTaBKU MiaBUIIUBcS Ha 127% 1 58%
BIJIMOBIJTHO Tiep — 1 TMOTUP103y Ha (HOHI TOCTPOro cTpecy, a Takoxk Ha 34% i
17% mnpu rinep — 1 TINOTUPIO3Y BIANOBIIHO Ha (OHI XPOHIYHOTO CTpecy. Y
CTapuX NIypiB TMOTIPIICHHS MPOCTOPOBOI MaM’sTI BIAMIYAJIOCh JIMIIE TPH
rineptupeosi Ha GOoH1 XPOHIYHOTO cTpecy. MOKIIMBO, Taki 3MiHU y (OpMYyBaHHI
IPOCTOPOBOI MaM’ATi Ha (OHI CTpecy MOB’si3aHI 3 AKTUBHICTIO OKPEMHX

HEHPOMEMIaTOPHUX CHCTEM MO3KYy. 30KpeMa, TOKpAIIeHHS BHUPOOICHHS
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Ha0YTOTO 3aXHUCHOTO pedIeKCy B IOBEHUIbHIX IIypiB, BOUECBH/ b, 3a0€3MEUY€ETHCS
nigsuiieHuM BmictoMm 'TAMK (na 40%) B HEOKOpPTEKCI 1 TTyTaMary B TiIOKaMITi
(Ha 33%). IloripmieHHss mpPOCTOPOBOI MaM’ATI Yy MOJOAMX Ta CTapuUX UIypiB
CYyIPOBOJI)KYBAJIOCh HAJAMIPHUM 30UIbIIEHHSIM TiyTamary B kopi (10 65%) 1
rinokami (g0 110%).

OTxe, aHTUCTPECOPHUN €(EeKT THUPOITHUX TOPMOHIB, KM MOKIMBO
3a0e3neuyeThcss migBuiieHuM BmictoM [TAMK Ta riyramatom, CyTTEBO
BUpaXEHUH y IOBEHUIBHUX TBapvH. B MeHIIOMY CTymneH1 JaHa Al THUPOITHUX
TOPMOHIB BUSIBJISIETHCS Y CTAPUX IIYPIB 1 BIACYTHS B MOJIOJAOMY BiIIl.

EFFECT OF STRESSORS ON THE FIBRINOLYTIC SYSTEM OF RAT
BLOOD

Lina Diachenko, Lylyia Stepchenko
Dnipro State Agrarian and Economic University, Dnipro, Ukraine
linadyach@ukr.net

Long-term effects, even weak stress factors, can be summed up, resulting
in emotional tension and pathological conditions in the living organism. With
long-term stress, there is an exhaustion of the functional reserves of the
organism, which causes the violations of many functional systems, including
hemostatic systems. Hemostasis provides blood circulation in the liquid state of
blood vessels, which contain central bleeding in vascular damage. These
functions use three links of hemostasis: the blood coagulation system,
fibrinolytic and anticoagulant systems.

Restriction of fibrin clot growth occurs by means of fibrinolysis system.
The fibrinolytic system is multicomponent and consists of activators, inhibitors
and the final enzyme — plasmin, which is formed from plasminogen.
Plasminogen activation takes place externally and internally. External is
provided by tissue plasminogen activator, internal - urokinase, streptokinase.
The process of physiological activation of plasminogen occurs only in the
presence of a fibrin clot, which is joined by plasminogen and its activators.
Plasmin is capable of proteolytic degradation of both fibrin and fibrinogen. As a
result of fibrin degradation, D-dimers are formed, fibrinogen - fragments X, Y,
D, E. Limiting the process of fibrinolysis is due to its inhibitors (plasminogen
activator type I, thrombin-activated fibrinolysis inhibitor, alpha2-antiplasmin,
alpha2-macroglobulin and alphal-antitrypsin).

The aim of our study was to investigate the effect of water-
immobilization combined stress on the components of the fibrinolysis system.

The experiment was carried out on white, sexually-mature, young male
rats. Which were divided into 3 groups of 8 animals in each. Group 1 (control) -
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intact animals. Rats 2 and 3 groups simulated combined stress. Animals of the 2
groups were deduced from the experiment the day after the simulation of
combined stress. For animals of the 3 experimental group, water was
administered orally with a special dosage unit, individually for 18 days, after
which the animals were withdrawn from the experiment. In rat citrate plasma:
plasminogen was determined using a test kit "Chromium-Tech Plasminogen"
(Technology-Standard, Russia), to determine the activity of trypsin-like
enzymes (TPE) used a modification of the method Veremeenko. Statistical data
processing was performed using the Microsoft Excel analysis package program.

After modeling water-immobilization combined stress in the plasma of
animals of group 2 there was an increase in trypsin-like activity by 1.6 times
(p<0.05) relative to intact animals, while the level of plasminogen decreased by
60% (p<0.05). At day 18 after modeling of water-immobilization combined
stress in plasma of rats of group 3, the level of plasminogen did not differ from
control values, while trypsin-like activity was lower by 36% (p<0.05) relative to
group 2 and did not differ from values in intact animals.

Our previous work has established a negative effect of water-
immobilization combined stress on the coagulation link of hemostasis.
Plasminogen is a precursor of plasmin, which is a major component of the
fibrinolytic system. Therefore, the obtained data show the vulnerability of this
stage to the effects of water-immobilization combined stress. The increase in
trypsin-like activity may be due to the accumulation of fibrinolysis inhibitors
(alpha2-macroglobulin and alphal-antitrypsin).

IHOKA3ZHUKHU MOP®O-OYHKHIOHAJBHOI'O CTAHY CEPLA 3
IMPOMI’KHOIO ®PAKIIECIO BUKHUAY JIBOT'O IVITYHOYKA ITPU
IHOAPKTI MIOKAPJIA 3 PI3BHUMMU CYIIYTHIMMU ITATOJIOTI'TSIMUA
Y YOJIOBIKIB ITOXHNJIOI'O BIKY

IHonina Kpamapenko, OsieHa XoMeHKO
HuinpornerpoBckke TepuTopianbhe BiaaiieHHss MAH Ykpainu,
Huinpo, Ykpaina
JIHIpoBChKUIA HalllOHATBHUM yHIBepcuTeT iMeH1 Onecst ['oHuapa,
Jluinpo, Ykpaina
khomenkoelen@gmail.com
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INDICATORS OF THE MORPHO-FUNCTIONAL STATE OF THE HEART WITH
AN INTERMEDIATE EJECTION FRACTION OF THE LEFT VENTRICLE IN
MYOCARDIAL INFARCTION WITH VARIOUS CONCOMITANT
PATHOLOGIES IN ELDERLY MEN
Polina Kramarenko, Olena Khomenko

Dnipropetrovsk territorial branch of the Small Academy of Scinces of Ukraine, Dnipro,
Ukraine
Oles Honchar Dnipro National University, Dnipro, Ukraine

The features of morphological changes in the heart of patients with myocardial
infarction in combination with various pathologies were studied.

[adpapkr miokapaa (IM) € oxHier0o 3 OCHOBHUX MPUYHMH MEPEIUACHOT
CMEPTHOCTI Ta 1HBAJIAHOCTI HACEJEHHS, L0 MIATBEPIKEHO JAHUMHU CBITOBOL
CTaTUCTUKU. AKTYaJbHOIO 3aJUIIAE€THCS MpoOiIeMa 3HUKEHHS YHCEIbHOCTI 0C10
13 JaHOKO MATOJOTI€0, OAHAK, JiKyBaHHS IM € NOBrorpuBamuMm i1 He 3aBXKAU
pE3yNbTATUBHUM Y 3B'SI3KY 3 HEOJHOPIJHICTIO MOMYJIALil namieHTiB 13 IM, mo
3arocTpro€ HEOOXIMHICTh AUQPEPEHIIMHOTO MPUHIUIY MEIUYHOI JIOMOMOTH.
JIMCKYCIHHUM € MUTAHHS MPOTHOCTUYHUX MPEIUKTOPIB TPUBAIOCTI YKUTTS MICHS
IM, HemOCTaTHHO BUBYEHHUMHM 3aJMIIAIOTHCS 3MIHM CEPIIEBO1 MISUTBHOCTI MHpPH
KOMOPOITHUX CTaHaX.

Merta  JOCHDKEHHS: TpoBeCcTH  aHamizs  MOpdo-GyHKIIIOHATBHUX
MOKA3HUKIB CEepIs 3 MPOMDKHOIO (PpaKIli€r0 BUKUY JiBOTO IUTyHOYKA rmpu IM
P13HOI KOMOPOITHOCTI y YOJIOBIKIB IMMOXHMJIOTO BIKY.

Hocaimkenns nposoawm 3 B K3 «JIHIMpoBChkui 00JacHUMN KITIHIYHHUI
IEHTP Kapaionorii Ta kapaioxipyprii» y m. Jninpo. O6cTexxeHo 23 4omoBika
noxmioro Biky 3 IM y roctpiii ¢a3i 3 TpoOMDKHOIO (DpaKIlierd BUKUAY JIBOTO
[UIYHOYKA 3 PI3HUMH CylyTHIMU natojoriamu. Jlo I rpynu ysiiinum 6 oci0, y
akux IM cynpoBo/KyBaBcsl JIEr€HEeBOIO HepocrtarHicTio; Il rpymy ckiamu 6
oOcrexeHux 3 XpoHiuHMM OponxitoM; III rpymy — 6 4os0BiKIB, 1H(APKTHHIA
CTaH SKUX MOeAHYBaBCcs 13 IykpoBuMm mgiaberom Il tumy; IV rpyny — 5
JTOCHIHKYBaHUX 13 aTEPOCKIEPO30M. YC1 YOJOBIKK Oysn MpoiH(OpPMOBaH1 1010
BUKOPHUCTAHHS JAHUX JOCHIKEHHS Y HAayKOBIM poOOTI 1 1ajii Ha 1€ TUCbMOBY
3romy. BwusHawanmm iHJekc Macu Tijna, 1HAEKC KOMOpPOiAHOCTI; Mopdo-
(GYHKIIIOHAIBHI TOKa3HWKUA BB CEpLs Ta MHOro KIAMaHHOTO arapary
TOCTIDKYBanM  exokapaiorpadiuaum — metoaoM.  CratuctuuHy  0OpoOKy
IIPOBEJICHO 3a JOTOMOTOI0 PHUKJIaAHOI Tporpamu Statistica 6,0 for Windows.

BceranoBneHno, mo iHIEKC MacH Tija 3HAXOJUBCA y MEXKax HOPMHU Y
TpeTuHU 4oJioBiKiB. OxupinHs | crymens Oyno BusBieHo y 22% ocio, II
cryness —y 33%, a pemra (9%) manu III ctymiab oxupinss. [Haekc Macu Tuia
3HAXOAMBCS Yy MEKax HOPMHU y 1osoBUHM 40i0BikiB I Ta IV rpyn ta 'y 34% — II-
oi. Cepen 0oci0 13 IIyKpOBUM J1abeToM He OyJo »oaHOoi 0e3 oxupinus, xoya III-
pO1 CTajli HAJJIMIIKOBOI Baru y Il TIpyni TakoXX HE BHUABIECHO. [HJIEKC
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KOMOPOITHOCTI B yCiX OOCTEXEHUX MEPEBUIIYBaB BIAMITKY 5, 110 CBIIYUTH MPO
HEBTIITHUNA TPOTHO3 TPUBAJIOCTI KUTTS JTaHUX MAIIE€HTIB MICIS MEPEHECEHOTO
1H(papkTy — MeHIe, Hik 10 pokiB. Y 4oioBikiB | rpynu BUsIBIEHO 301IbIIEHHS
KIHIIEBOT'O J1aCTOJIIYHOIO PO3MIpYy MPaBOro MITyHOUYKa — Ha 16% BiAHOCHO OCI0
IV rpynn.

[HdapkT Miokapa 3 MPOMIKHOIO (pakii€l0 BUKUAY JIBOTO IITyHOYKA,
NO€HAaHUW 13 LyKpoBUM pAiaderoM Il Tumy, y YONOBIKIB MOXHWJIOIO BIKY
CYNpOBOJ)KYBAaBCSl  MIJBUILEHHSIM IHJEKCY pO3MIpy JIIBOrOo THepencepis,
KIHIIEBOT'O JI1aCTOJIIYHOTO PO3MIPY Ta 1HACKCY KIHIIEBOT'O J1aCTOJIYHOTO 00'eMy
JIBOTO UTYHOUYKA MOPIBHSIHO 3 MOKa3HUKaMu nipu [M, moeiHaHuM 13 JIeT€HEBOIO
HEJIOCTATHICTIO.

[Tnoma miBoro mepencepas 40JI0BiKiB moxuioro Biky 3 IM, moemqnanum
13 JIETEHEBOI0 HEJOCTATHICTIO, 3 MPOMIKHOI (PAKIEI0 BHUKUIY JIIBOTO
IIUTYHOYKa, Ha 6 % 3MEHIIIeHa BITHOCHO 0C10 BiAMOBIIHOTO BIKY Ta CTaTi, y SKUX
JIaHy MaTOJIOTII0 CYITPOBOJIKYE XPOHIYHUN OPOHXIT.

[Topoxuunu cepust y 75% nociipKyBaHUX Majld HOPMaJIbHI PO3MIpH, a
pemuti Oyna nmpuTaMaHHa AWISTAallisg HOTo JIIBUX BiAAUIB (pu noenananHi IM Tta
aTEepPOCKJIEpPO3y - MOJOBUHI 0cCi0 rpynu); 52% mnamieHTiB Malld 3HUXKEHY
CKOpOuyBaJbHY (YHKIIIO JIBOro HITyHOUKa; 22% — ioro rinepTpodito.
Haii6Ginbimi 3MiHM J1IBOrO LUIYHOYKA CHOCTEpIraiuch y YOJOBIKIB 3 IM,
noeHaHuM 13 aiadberom Il tumy.

VY 40510BiKIB MOXUJIOTO BIKY mpu IM 3 MpOoMDKHOIO (pakili€er0 BUKUITY
JIBOrO IIIYHOYKA, HE3aJeKHO BIiJ CYNyTHHOI TATOJIOTi, HasBHI 3MIHH
KJIallaHHOTO anapaty cepii: (pidbpo3 mitpanbHoro kianany y 100% oci6; y 43%-
moro kampnuHO3; y 50% — 3MIHM TPHUKYCHIZAJIBHOTO KJamaHy, B YyCIX —
HEJOCTATHICTh CTYJIOK MDKIEPEACEPIHO-IUTYHOUKOBUX KJIAMaHiB, IO €
MPUYUHOIO 3BOPOTHOTO TOKY KpOBi Y 45% 40IIOBIKIB 3 TAHOIO MATOJIOTIETO.

[Tomanemie BUBUEHHS 0COOMMBOCTEN MOP(}O-(YHKIIIOHATEHOTO CTaHY
cepus 3 MPOMDKHOIO (Ppakii€0 BHUKHAY JIBOTO IIIyHOYKA MNpHU 1H(APKTI
MioKap/a pi3HOT KOMOPOIAHOCTI y 0OCi0 PI3HUX BIKOBUX T'PYIl HAagacTb 3MOTY
3aCTOCyBaHHA JU(GEPEHIIHOBAHOTO MIiAXOAY JUIsl IMiJBUINCHHS €(QEKTUBHICTH
MEJINYHOI JOTIOMOTH.

BII/IUB ECTPOI'EHY TA IPOI'ECTEPOHY HA PIBEHb
I'IYTAMATY KPOBI

Mapuna KyuepsiBa', Oniena Cesepunoncbka', Mernio Boiiko’
JIHIpOBCHKMIA HalliOHATBHUHN yHIBepcuTeT iMeH1 Onecs ['onuapa, J{ninpo,
Vkpaina'; Kagenpa anecresionorii Ta KpuTHYHOI 10MOMOTH, MeauUHMiA LEHTP
yHiBepcuteTy Copoka, @akynbTeT MEIUYHUX HayK, YHiBepcuteT ben-I'ypiona
B Heresi, Beep-1lleBa, I3painn?
kucheryavaya98776(@gmail.com
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THE EFFECTS OF ESTROGEN AND PROGESTERONE ON BLOOD GLUTAMATE
LEVELS
Maryna Kucheriava!, Olena Severynovska', Matthew Boyko?
Oles Honchar National University, Dnipro, Ukraine!
Department of Anesthesiology and Critical Care, Soroka University Medical Center, Faculty
of Health Sciences, Ben-GurionUniversity of the Negev, Beer-Sheva, Israel?

The gonadal steroid hormones estrogen and progesterone are known as
neuroprotective properties. It prevents the development of various neurodegenerative
conditions. At the same time, high concentrations of glutamate in brain fluids have a
neurotoxic effect. Estrogen and progesterone are thought to exert their neuroprotective
properties through glutamate-related mechanisms. The aim is to investigate the effect of
estrogen and progesterone on blood glutamate levels during the menstrual cycle.

Obrpynmysanns ma mema. JKiHOYl CTaTeBl TOPMOHH €CTPOTCH Ta
MIPOTECTEPOH BIIOMI SK PEUYOBUHH 13 HEHPONMPOTEKTOPHUMH BIACTHBOCTSIMHU.
BoHu nonepemkyroTh po3BUTOK PI3HOMAHITHUX HEHPOJEreHEpPAaTUBHUX CTAHIB.
[Ipy 1bOMY BHCOKI KOHILIEHTpalli IJIyTaMaTy y MO3KOBHX PIJIMHAX YHHSTH
HelipoTokcuuHuid eekT. [IpunmyckaeThes, 110 €CTPOreH Ta MPOrecCTepOH YUHATD
peanizyloTh CBOi HEWpPONMPOTEKTOPHI BJIACTUBOCTI uepe3 TIiIyTamaT-3alydeHi
MexaHi3MU. MeTa poOOTH — JOCTIAUTH BIUIMB €CTPOTE€HY Ta MPOTECTEPOHY Ha
PIBEHb IITyTaMaTy KpOBl YIPOAOBXK MEHCTPYaIbHOTO LIUKITY.

Memoou. JlocnimpkeHHs 3aTBepuKeH1 O010THYHOIO  [HCTUTYLIMHOIO
KoMiciero 3 oOctexxeHHss MeauuHoro 1eHTpy YyHiBepcutery Copoka B
Menuunomy 1eHTpi yHiBepcutety Copoxka, beep-llleBa, I3pains, Koxuwii
YYaCHMK HaJaB MHUCHMOBY 3rofy. Y JOCHIIKEHHI B3sUIM Y4YacTh MPAKTUYHO
3nopoBux 31 domoBik 1 45 xiHok. KoxkHa KiHKa Malia peryiaspHuit
MEHCTpyadbHUM HUKI 26-32 mHl. Jlo JOCHIIKEHHS HE JOMYyCKajad JKIHOK, SKi
OpuiMalOTh  OpajbHI  KOHTpAIleNTUBHM  a00  MalTh  HEPEryJsapHUI
MEHCTpyaJbHUM LUKI. Y YOJIOBIKIB Opaiu OJHYy OpoOy KpOBi, a y KIHOK —
YOTUpPHU MPOOM: Ha MEpIIuid, CbOMHUM, 3a JIBa JIHI 1O Ta 4yepe3 9 MHIB micis
OByJiALli. Y 3pa3kax KpOB1 BHM3HAYajlu KOHLEHTpALlIO IIyTamary, €CTPOreHy,
nporectepony, riokozn, GOT ta GPT.

JUis  BU3HayeHHs TIyTamMaTy KpOB JIEMIPOTEIHI3yBajlud  JOJaHHSAM
PIBHO3HAYHOI YaCcTKW 3aMOpOKeHO1 1M XJIOpHOi KHUCIIOTH Ta LeHTpudyryBamu
Ha 10000*g 10 xBwmmH nipu 4°C. Jlani 30upanu cynepHaTaHT, KOPUTYBaJIu HOTO
no pH 7,2 3a gonomororo 2M H,CO3 1 36epiraiu nipu 80°C it moaaabiimx
aHam3iB. KoHueHTpawliro TriiyTamaTy BHU3HAYadud (IOPUCTUYHUM METOIOM
I'pexema Ta AnpicoHa.

3aais BU3HAUEHHS! €CTPOreHYy Ta IMPOreCTEPOHY KPOB LIEHTpU(DYTryBaH,
30epiraqu CUpPOBaTKy B Mopo3wibHIM Kamepl npu -80°C. BumiproBaHHs
MPOBOJAWIM B €HJIOKPUHOJIOTIUHIN Jaboparopii Meauunoro uentpy Copoka,
BUKOPUCTOBYIOUM NpoOy Ha ectporen/nporecrepon ADVIA Centaur (baiiep).

76



“Current problems of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemum cyyacHoi 6ioximii, KniTMHHOI 6ionorii Ta disionorii ”, 1-2 }koBTHA 2020 p. AHinpo,
YKpaiHa

PiBHI BUMIpIOBaHUX PEUOBHH MOPIBHIOBAIHM M1k TPYIIOI0 YOJOBIKIB Ta KIHOK HA
MOYaTKy MEHCTpYallii 3a JOOMOTOI0 t-TECTy Ha PIBHICTh 3Ha4eHb. [lopiBHAHHS
MIDX >KIHKaMH Ha PI3HUX CTaAlsX LHUKIY — HOBTOpHUM 3amipoM ANOVA.

Pezynomamu. Tlin yac QOCTIIKEHHS HE BUSBJICHO 3HAYHOI PI3HULI MIXK
rpylaMy YOJIOBIKIB Ta KIHOK Ha MOYAaTKy MEHCTpyalli y piBHI KOHIEHTpaLii
[JIIOKO3M Ta MK >kiHKaMu mpotsroM uukiy. Konuentpanii GOT ta GPT ne
3MIHIOETHCS MPOTITOM LHUKIY, IPOTE€ BOHU OyJiM 3HAYHO BUILMMHU B YOJIOBIKIB,
HIXK Y KIHOK.

PiBeHb riyramaTy y KpoB1 BUIIIUH y YOJIOBIKIB, HI’K Y JKIHOK Ha TOYATKY
MeHcTpyarii. [IpoTsroM mUKIy BiAMIYEHO PI3HUINKO Y PIBHI TJIyTamary.
CrioctepiraeTbCsi 3HM)KCHHSI PIBHS TJIyTamaTy y ApYyrid mpoOi, MOpiBHSIHO 3
NEPINOI0, TPETIN — 3 MEPIIOI0 Ta APYroro. Y deTBepTiil mpoOi piBeHb TiIyTamaTy
BUIIMI, HDK Y TPETIH, OJJHAK HWX4YM 3a mepiry 1 apyry. PiBeHb ecTporeHy B
KpOBI KIHOK MIABUIICHUHN Yy ApPYyTriil, TpeTid Ta 4eTBepTid mpoOli, MOPIBHIHO 3
nepmoro. [Iporecrepon 3HayHO 30UIbIICHHWH Yy TpeTid mpoli, WOro miK — y
YeTBEpTId Npooi.

Bucnosxu. PiBeHb TilyTamaTy KpOBI KOPENIIOE 3 PIBHEM ECTPOIeHY 1
MPOrecCTepoHy Yy IJIa3Mi KPOBIi: 3aPEECTPOBAHO UITKY 3aJI€KHICTh IMiJABUIICHHS
PIBHSI TOPMOHIB Ta 3HUKEHHS P1BHS TIIyTamary.

MOP®OJIOI'TYHI ®OPMU XPOHIYHOI'O 'ACTPUTY IIPAU
CYNYTHBOMY YPAKEHHI NIJUIJTYHKOBOI 3AJ103U

! Troamnina Cky6unbka, 2Osiena CeBepuHoBCbKa, | Osiekcanp
Ponuncbkui
113 «J{nimponeTpoBchKa MeauuHa akaaeMis», M. JIninpo, Ykpaina
?JIHinpoBCchKKI HamioHaNbHUM yHiBepcuTeT iMeni Onecs [onuapa,
M. ainpo, Ykpaina E-mail: luda.scubitskaya@gmail.com

MORPHOLOGICAL FORMS OF CHRONIC GASTRITIS WITH
CONCOMITANT DEFEAT OF THE PANCREAS

! Ludmyla Skubytskaya, 2 Olena Severynovska, ! Olexandr Rodinsky
"Dnepropetrovsk Medical Academy", Dnipro, Ukraine
2Oles Honchar Dnipro National University, Dnipro, Ukraine

Established atrophic and atrophic-hyperplastic forms of gastritis in patients with
contaminant defeat of the pancreas.

Obrpynmyeanns. XPpOHIYHUM TacCTPUT - TMOUIMPEHA XBOpoOa IIIYyHKY.
ITeni wMopdomoriuai  GopMH  XPOHIYHOTO TacCTPUTy TICHO TIOB'S3aHi 3
OHKOJIOTTYHUMH XBOopoOamu. Bepudikarris qiarno3y MoKIuBa JIMIIE HA T1JCTaBi
JOCIIKEHHST 010MTaTIB MUIYHKY, IO JI03BOJISIE€ TIOB’SI3YBATH 3MIHU CTPYKTYP 3
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ctaHoM ix ¢yHKIiiH. OCTaTOYHO HEBUPINICHUM MHUTAHHSIM € BIUIUB YPaKEHb
M1IUTYHKOBOI 3271031 Ha MOP(O-(DYHKITIOHATLHUN CTaH CIM30BOT IILTYHKY.
Mema: 3a MOpPHONOTIYHUMH KPUTEPIIMU BUBYUTH PI3HOBUIAN XPOHIYHOTO
racTPUTY ACOLIIHOBAHOIO 3 XPOHIYHUM MMAHKPEATUTOM.
Mamepianu i memoou. B po0OTI npoaHaaizoBaHa MeAUYHA JOKYMEHTAII1s
60 XBOpUX Ha TacTPUT Ta MAHKPEATUT, 110 MPOXOJUIIM JIKyBaHHS B JiikapHi LI
MeunukoBa. KpurepisiMmu BktoueHHs Oyiu 4oioBiku BikoM Bix 20 10 50 pokis,
BIJICYTHICTh Helicobacter pilory, npodeciiHux Ta CymyTHIX XBOPOO: I[yKPOBHIA
nia0eT, IMMTOBUIIHOT 3aJI03M, CEpILEBO-CYIMHHUX 3aXBOPIOBaHb Ta OMeEparliil.
BuBueHHi pe3ynbTaTH TICTOJOTIYHOTO JOCHIKCHHS CIHU30BOI  OOOJIOHKH
aHTPAIBHOTO BIAALTY HUTYHKY Yy 30 XBopuX Ha XpoHIYHUU Tactput Ta y 30
XBOPUX HA XPOHIYHHUM TaCTPUT ACOIIMOBAHUIA 3 XPOHIYHUM ITAHKPEATHUTOM.
Pezynomamu. Y 5 (16,7%) XBOopuX Ha XPOHIUYHUN TaCTPUT HE BUSBICHO
MaTOJIOTIYHUX 3MIH B CIW30Bii OOOJOHII HUTYHKY. Y pemrtd 25 XBOpHUX
BCTaHOBJIEHI: oBepxHeBHid racTput y 14 (60%) xBopux, cepen sikux 9 (30%) 3
NOMIPHOIO aKTHBHICTIO 1 5 (16,7%) 3 BHpPaK€HOIO AKTUBHICTIO; XPOHIYHMIA
nomipHuil arpodiunuii ractput y 7 (23,3%) xBopux Tta B 4 (13,3%) -
atpo¢iuHo- rinepractTuyHuil ractput. Cepen 30 XBOpHX Ha XPOHIYHMIMA
racTPUT 3 CYMyTHIM MaHKpeaTUToM Haibuibiie ckiaanu 11 (36,6%) xBopux Ha
aTpo(i1uHUN TacTPUT 13 c1a00 BUPAXKEHOIO 3anajibHOI0 peakiieto Ta 14 (46,6%)
XBOpUX Ha aTpoIYHO-TINEPIUVIACTUYHUNA TacTpUT 3 c€Ja00 BHPAXKEHOI Ta
BUpaXeHO0 peakiiero. Y 2 (6,6%) XxBopUX BCTAHOBJIECHUN XPOHIYHHUI racTpuT,
a3 (10%) xBopux MaM XpOHIYHUN MTOMIPHUH TNEPIIIACTUYHUI TaCTPUT.
Bucnosok. TakuMm 4MHOM, BCTAHOBJICHO 30UIbIIEHHS YaCTOTH BUSBIICHHS
aTpodiyHOTO 1 aTpO(IYHO-TINEPIUIACTUYHOTO TAaCTPUTIB Yy TMAIEHTIB 3
CYMYTHBOIO MMATOJIOTIEIO0 TIUTYHKOBOI 3aJI03H.

OCOBJIUBOCTI AJIb®A- TA BETA AKTUBHOCTI EEI' IIPH
JAIAM’SAITOBYBAHHI AHI'JIIMCBKUX CJIIB 3A JJOIIOMOI'OIO
MHEMOTEXHIKHA

SAna Ycenko, Ipuna Kopan, Osena CeBepuHOBCbKA
JIHImpoBChKUI HalllOHAIBHUM yHIBepcuTeT iMeH1 Onecs ['onuapa, J{ninpo,
Ykpaina
baira49107@gmail.com

FEATURES OF ALPHA AND BETA ACTIVITY OF EEG AT MEMORIZATION OF
ENGLISH WORDS BY MEANS OF MNEMONICS

Yana Usenko, Iryna Kofan, Olena Severynovska
Oles Honchar National University, Dnipro, Ukraine
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Nowadays a person must learn a lot of information, process it, be able to mix it with
his knowledge and use in any moment to reach success. Acquirement with mnemonics
methods makes this possible because they are based on creating different associations. It is
considered that associative memory mechanisms are basic at realization person's knowledge
processes. However, mnemonics method found its place at educational system a long time
ago, but neuropsychological mechanisms that are fundamental to brain work processes are not
studied. That is why the aim of this article is to discover high frequency EEG features while
using mnemonics techniques while studying English words.

Memoou. JlocnipkeHHs TPOBOAWINCH Ha CTYACHTKAaX-T00pOBOJIBIX
BikoM Big 18 no 20 pokiB B KaOiHeTI (YHKIIOHATBHOI A1arHOCTUKH
JIHIMponeTpoBChKOT KIIIHIYHOT JIIKapH1 HA 3a113HUYHOMY TPAaHCTIOPTI. Y mpoleci
PO3YMOBOI JiSTILHOCTI 3/IIMCHIOBAIM peecTpallito 3 16 crangapTHUX BiBEIACHbD 1
nepBuHHUN aHani3 EEl-akTUBHOCTI 3a JOMOMOIOI0 amapaTHO-IMPOrpamMHOro
komriekecy DXNT32.V19, (BupoOnuk «DX-Complex», LTD, ™. Xapkis,
VYkpaina): y cTaHl CIOKOIO 13 3aKPUTUMU 1 BIIKPUTUMH O4YMMa (110 2 XBUIIMHU)
Ta 1] Yac MpUTraayBaHHS IIOMHO 3amaM'sTOBaHUX CIIIB 3BHYHHM CIIOCOOOM 1 3a
JIOTIOMOTOI0 MHEMOTEXHIKH (110 2 XBWJIMHH). [laml BU3HaYanW CHUHXPOHHICTH
poOOTH IIISHOK MO3KY 3@ JIOIMOMOIOK KOpPEJsUIMHOro aHamizy. st KoKHOTo
BUTy KOTEPEHTHOTO 3B’SI3KY Y KOKHOMY YaCTOTHOMY Jialla30Hi PO3PaxXOBYBAH
Horo cepenui 3HaueHHs. KorepentHuii 3B's130k 13 3HaueHHsM 0,6-0,69 BBaxkaiu
3B’SI3KOM CEPEJHBOTO CTyMeHs, 13 3HaueHHsM 0,7 Ta Ouablie — 3B’ A3KOM
BUCOKOTO cTyrneHs. CTaTUCTUYHHHA aHali3 JaHUX TPOBOIUBCS 3a JOTIOMOTORO
nakery STATISTICA 6.0. Kputuunuii piBeHb 3HAUyHIOCTI NpHU MEpPEeBIpIi
CTATUCTUYHMX TinoTe3 npuitmancs piBHuM p=0,05.

Pesynomamu. 1Tlpu 3BuYHOMY 3amaM’sTOBYBaHHI 1HO3EMHHX CIIB, Y
NMOpPIBHSAHHI 3 (POHOBUM CTaHOM (BIAKpUTI) OdYi, y Jiama3oHi ajib(a-4acToT
BiIOYBAEThCS  3HIDKEHHA  CIEKTPAJIbHOI TOTYXXHOCTI Yy MeladbHUX 1
NepPeIHLOCKPOHEBUX JUITHKaX 000X miBKysnb Ta y TS5, Ol BigBemeHHSX JiBOi
MiBKYJi. 3HKEHHS CHEKTPaJIbHOI MOTYKHOCTI y Oeral-miama3oHi - y JIOOHUX
3oHax Ta y Ttoumi T4 (p<0,05). AcouiatuBHe 3amam’ SATOBYBaHHS CIIiB Yy
NOPIBHSIHHI 31 3BUYHUM CHOCOOOM MPHU3BEIO [0 3HWKEHHS CHEKTPaIbHOI
NOTYXHOCT1 XBWJIb Jlana3oHy aib(pa-4acTOT B OCHOBHOMY Yy JIBIA MIBKYJI.
3HIKEHHSI CIIOCTEPIrajgoch y MNpeQpoHTaIbHUX IUISHKaX 000X remicdep, y
no6uit (F3) ta temmnopanbaux 3oHax jaiBoi miBkymi (F7, T3, TS5). HaliGiabm
3HaYHE 3HWKEHHA 3a(iKCOBaHE y 3aJHBOCKPOHEBOMY JIOKYCI JiBOI remicdepu
(T5) (p<0,01). V¥V nmiama3zoni Oeral-yacTOT BiAMIHHOCTEH Yy 3MiHaX
CHEKTPaJIbHOI TMOTY>KHOCTI MIDK acOI[laTUBHUM Ta 3BHYHUM CIIOCOOAMHU
3amam’sITOBYBaHHS  CJIIB  HE  CIHOCTEpIrajnoch. 3HWKEHHS  CHEKTPaIbHOI
MOTYXKHOCT1 Jllama3oHy OeTa2-4acToT MpU CTBOPEHHI acoliamiid BiaOylIoch y
32THLOCKPOHEBOMY JIOKYC1 TTpaBoi miBkyJi (T6) (p < 0,05).

[Ipu 3amam’sITOBYBaHHI CJIIB 3BUYHHM CIIOCOOOM, TIOPIBHSIHO 3 (DOHOBUM
3anmucoM (BIOKpUTI o4i), y anb(a-gaiana3oHi BIAMIYEHUN TUIBKH OIUH
BHYTPIIIHBOIIBKYJIbHUI JOBrUil 3B'130K y mdiBiid miBKysl F3-TS (p<0,05). Ilpu
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acoIllaTUBHOMY 3araM’iTOByBaHHI 1HO3eMHUX cJiB crioctepirainu F4-T6 38’5130k
y TpoTUJiekHIN miBKymi. KpiM 1poro, yTBoproBasiach KOPOTKa MDKITIBKYJIbHA
cuHXpoHizamis Mk Toukamu O1-O2, mo cBiguuTh Mpo 00poOKy oOpasziB y
30pOBUX AUTIHKAX 000X remicdep Ta 3aIydeHHs 10 IPOIECy 3amaM’ STOByBaHHS
JIOKYCIB MpaBoi miBKy:l. Jlo TOro »x 3’sABJIsSIMCh MKIIBKYJIbHI 10Br1 F7-F8, C3-
02 1 xopotki C3-C4 3B’s3ku. [Ipu 3anam’siTOByBaHH1 CJI1B 3BUYHUM CITOCOOOM Y
Oeral-miana3oHi CHUHXPOHHICTh XBWUJIb BIJICYTHS, @ IpPHU ACOLUIATUBHOMY —
3’SBIISUTUCH BEJIMKA KUIBKICTh 3B’SI3KIB, OUIBIIICTH 3 SKUX € MUKIIBKYJbHUMH
JlaroHaJbHUMHM, 110 CBIIYUTH MPO aKTUBHUN cTaH 000x remicdep. Y Oeral-
Jiara3oHl MpU TPaJAUIIHHOMY 3armam’sITOBYBaHHI BIPOT1AHUN MDKITIBKYJIbHHM
niaroHaneHui (F4-P3) 3B'a30k Ta BHYTpimmHBOMIBKYJIbHUN moBruit (F8-T6) y
npaBiii miBKyJi. KpiMm TOro, croctepiraBcsi MiKITIBKYJIBHUN KOPOTKHMA 3B’ SI30K
MK cuMmeTpuuHuMu Jiokycamu O1-O2. [lpum acouiatTuBHOMY MUCIEHHI
CIIOCTEpIraiy MOSBY MUKITIBKYJIbHUX JiaroHabHuX 3B’ s3KiB (Fpl1-F8; T4-T5) ta
BHYTPIIIHBOIIBKYJIHHOTO KOpoTkoro (C3-T5) y 3anHpoMy BiIifI1 JIIBOT MIBKYJI.
Kpim 1poro, 3’sBisiBCS BHYTPIILIHBOIIBKYJIBHUI JOBIUMA 3B'SI30K Y JIIB1M MIBKYJII
Mk Fpl ta Ol 30Hamu. 3riiHO 3 OTpUMaHUMU JaHUMU, CUHXPOHI3allis y Oera2-
Jiama3oHi, OXOIUTIOIYHM 0o0uaBI remicdepu TOJOBHOTO MO3KY, OLIbII
BUpAXAE€ThCs y JIBIM MIBKYNII, sIKA& HAa AYMKY OaraThbOX aBTOpPIB BBAXKAETHCA
BI/IMOBIJAJILHOIO 3a TPOILIECH JIOTIYHOro MHCieHHs. Ponb ckinagoBux Oerta-
niarma3oHy He3HayHa. Tiuibku B 30HI T6 Bigmivanu BiporiaHe (p<0,05)
3MEHIICHHS CIIEKTPAIbHOI MOTYKHOCTI XBWJIb OeTa2-/iana3ony.

JlaHi KOTepeHTHOr0 aHaji3y JO3BOJISIOTH MPUIYCKATH, IO MpHU
MHEMOHIYHOMY 3ariaMm’sITOByBaHHI OUIBII BHCOKA KOTE€PEHTHICTh y CHCTEMI
MDKIIBKYJIBHUX 1 CHMETPUYHUX BHYTPINIHBOIIBKYJIBHHUX 3B'SI3KIB IIEHTPATBHUX,
TIM'SHUX Ta JOOHMX oOnactel Moxke OyTH OOyMOBIIeHA OLUIbII BUPAKCHUMHU
aKTUBYIOUMMH BIUIMBAMH HA KOPY 3 00Ky HecmenudigyHOi TaJaMIYHOT CHCTEMH.
VY cBOIO uepry BHCOKa KOTEPEHTHICTh MOJIErmIye iHGOpMaIiiHy B3a€EMOIII0 MIXK
TIM'SHUIMH 1 MOTOPHHMH IICHTPAJIbHUMH, a TaKOX TIM'SHUMH 1 JIOOHUMH
TUISTHKaMHA MO3KY, CIIPHSIOYN OUTBIN MIBUIAKOMY TMPUHHSITTIO PIIEHHS 1 BUOOPY
pyxoBoi mporpaMu. Takox mpu aOCTpaKTHOMY 3amaM’siTOBYBaHHI HOBUX CIIIB
CUHXPOHI3allisl Ha alb(a-4yacToTl BIAMIYAE€THCS MIXK MIBKYJISIMHU, IO BKa3ye Ha
3alydeHHs 000x remicdep y mporec 30epexkeHHs 1HQopmarllli, OTpUMaHOI
3aBJSIKM  CTBOPEHHIO acowiaimiil. 3pocTaHHS CHUHXPOHI3aUli eJeKTPUYHOI
aKTUBHOCTI Yy Jllama3oHi OeTa-puUTMy 3ICTaBISAIOTH 3 IMpoIecaMu OOpOOKH
iHpopMmarlii nmpu posmizHaBaHHI 00pa3iB. CuHXpOHI3alis y Oera2-aianasoHi,
OXOILTIOIYN 00M/IBI TeMicepHr TOJTOBHOTO MO3KY, OUIBII BUPAKAETHCS Y JiBiM
MiBKYJi, fKa Ha AYMKY OaraTbOX aBTOPIB BBAXKAETHCS BIJAMOBIIAILHOIO 3a
IPOLECH JIOTTYHOTO MUCIICHHS.

Bucrosku. 3riHo 3 OTpUMaHUMU JaHUMU, MOKHA 3pDOOUTH BUCHOBOK, 1110
mpollec  3amaM STOBYBAaHHS — acOI[laTUBHUX O00pa3iB  peai3yeTbcs — 4depes
3HIDKEHHSI CIIEKTPaIbHOT MOTY>KHOCTI XBUJIb B aib(ha-iana3oHi y GpOHTATLHUX
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Ta TEMIOPATBHUX JIOKyCax JIBOI MIBKYJi Ta MPePPOHTATBLHUX IUISHKaAX 000X
remicdep, 10 BKa3y€e Ha aKTHBAIII0 PO3YMOBOI JISUTBHOCTI cCaMe B IMX 30HAX y
nporuecax 30epeKeHHsI Ta BIATBOPEHHS acOL1aTUBHOI 1H(OpMaIii.

BIIVINB PAHHBOI'O ’JKUTTEBOI'O CTPECY HA JTENNPECUBHY,
TPUBO’KHY TA COLIAJIBHY NOBEJATHKY LIYPIB

Japuna ﬂRnMeHKO Ogena CeBepI/IHOBCLKa Metnio Boiiko 2
JIHITTPOBCHKHIA HaHIOHaJ'IBHHI/I yﬂlBepCHTeT imeni Omecs ["onuapa, nimnpo,
Vkpaina!

Menuunuit nentp yHisepcurery Copoka, @axynbreT ME/IMMHHX HayK,
Vuisepcutet ben-I'ypiona B Heresi, beep-Illesa, I3painn’
darmka1203@gmall com

THE INFLUENCE OF EARLY LIFE STRESS ON DEPRESSIVE,
ANXIOUS AND SOCIAL BEHAVIOR OF RATS

Daryna Yakymenko!, Olena Severynovska', Matthew Boyko
Oles Honchar Dn1pr0 National University, Dnipro, Ukraine'
Soroka University Medical Center, Faculty of Health Smences Ben-Gurion University of the
Negev Beer-Sheva, Israel?

The study of the influence of early life stress on depressive and anxiety behavior is
important for understanding the mechanisms of occurrence and development of many mental
illnesses and mood disorders.

Obrpynmyeanus ma mema: AOCTIKEHHS BIUIUBY PAaHHBOTO >KUTTEBOTO
CTpeCy Ha JCNPECHBHY Ta TPUBOXKHY IOBEIIHKY € BOKJIUBUM JJIS PO3YMiHHSI
MEXaHI3MIB BUHUKHEHHS 1 PO3BUTKY 0aratboX INCHUXIYHUX XBOPOO Ta po3JajiiB
HACTPOI0. MeToro poOOTH € B MOJIETBHUX €KCIIEPUMEHTAX OI[IHUTH OCOOIMBOCTI
IHIMBIAYaJIbHOI Ta COIlaJbHOI MOBEIIHKHU IMYpiB, SKI B JUTHHCTBI MPOUIILIH
4yepe3 BIIOKPEMJICHHSI BiJI MaTepiB, yepe3 M0 MalM pPaHHIA >KUTTEBUHA CTpeC,
MOPIBHSHO 3 KOHTPOJIBHOIO TPYTIOH0.

Memoou: BimokpeMIICHHS (cerapailiisi, ASIpHuBaIlis) BiJ MaTepiB: MOACHb
panuboro kutteBoro crpecy (PXKC) rpusyniB (monenne — izuune
BIJIOKpEMJIEHHS! AUTUHYAT B MaTepiB Ha 6 TOJ NepIl 3 THXKHI )KUTTS, a MICISA —
MOYaTOK CaMOCTIMHOTO KUTTS. [licins TpeTboro THXKHS B JOCHIIKEHHI Opayiu
y4acThb e 58 mIypsAT caMuUiB, 28 3 AKUX NMPOMIILIN BIIOKPEMIIEHHS B1Jl Matepl,
1 30 mypsAT KOHTpoJbHOI TpynH). [IoBENIHKOBI TECTH IIypH HPOXOIUIH IO
JOCSITHEHHIO TPUMICSIYHOTO BIKY.

[ToBeniHKOBI TECTH: TECT Ha HaJaHHS MepeBaru caxaposi (the sucrose
preference test); mok-npo6a, 3axoBanHs 30H1Y (shock-probe defensive burying
test); xkondmiktHU Tect Dorens (Vogel conflict test); crangapTHUil TecT Ha
comaneHuii ctpec (the resident-intruder paradigm: a standardized test for
aggression, violence and social stress); TeCT Ha JOMIHAHTHO-TIOKIPHY MOBEIIHKY
(dominant-submissive behavior).
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CraTUCTHUYHY OIIIHKY pe3yJbTaTiB MPOBOAMIN 32 JIOMOMOIOI0 MaKeTy
SPSS 22 (SPSS Inc., Chicago, IL). 3nadeHHs TOpIBHSHbR MDK TpynaMu
BU3Hauamu 3a jgonomororo U-tecty ManHa-YiTHI (A1 HenmapaMeTpUYHUX
nanux) abo T-recty (mns mapameTpuuHux AaHux). HopManbHO po3nojaiieHi
JaHi 1 06e3nepepBHi 3MiHHI OyJu MpeacTaBliieHi sik cepenne + SEM. Pesynbratu
BBKAIM CTAaTUCTUYHO 3Hauymmmu nipu p <0,05, 1 BUCOKO 3HAYYIIUMU TIPH P
<0,01.

Pezynomamu:

1. OriHka JenpecuBHOCTI TOBEAIHKM (Ha OCHOBI mecmy HA HAOAHHSA
nepesazu caxaposi). pe3yJbTaTh TECTy HE MOKAa3aJlyd CTATUCTHYHO 3HAYYIIUX
BIJIMIHHOCTEH Yy MOJIeJli TOBEAIHKH TPU3YHIB 3 PaHHIM >XUTTEBUM CTPECOM B
MOPIBHSHHI 3 II[ypaMU KOHTPOJIbHOI TPYIIH.

2. O1uiHKa TPUBOXKHOI MOBEIAIHKH (HAa OCHOBI WOK-NPOOU, 3AX0BAHHS 30HOY
Ta KOHQiKmHo2o mecmy Doecess): BUSBUIN B3a€EMO3B’SI30K MIXK TOCBIIOM
paHHBOT PO3JIYKH 3 MAaTip’l0 Ta TPHUBOXKHICTIO, OI[IHEHUMH HAa MOJEIX,
3aCHOBAHMX HAa YMOBHHMX peakuisix. Jlopocm mrypu 3 JOCBIAOM pPAaHHBOTO
KHUTTEBOTO CTPECY MOKa3ald CEMHKpAaTHE MEPEBUIIECHHS PEe3yNbTaTiB 1 3HAYHE
NOCWJIEHHSI peaKIii NIOK-TECTY Ta 3HAYHO 3MEHILIEHY KUIBKICTh CIPOO JIM3aHHA
NUTHOI BOJM IpPHU TECTyBaHHI 32 KOHQIIKTHUM TecToM Doreinsd, 1Mo CBIAYHUTH
IIPO TPUBOXKHUH CTaH.

3. OuiHKa couiaJibHOI TOBEIIHKU (HA OCHOBI CcmMaHOapmHo20 mecmy Ha
coyianvHuli cmpec Ta mecmy Ha OOMIHAHMHO-NOKIPHY NO8e0IHKY): MU BUSBUIIH,
mo tBapunu 3 rpynu PXKC nemoHCTpyBanmum NOBEAIHKY, HE THIIOBY JUIs
MEIIKaHIsg y CTaHAapTHOMY TECTI Ha colliaJibHui cTpec. BoHu He Bigpasy
BipearyBajii Ha BTOPTHEHHS YYXHUHIS (110 MPOSBUIOCA Yy 30UIBIICHHI 4Yacy
3aTPUMKH aTakW), HE TMEPEeCIiAyBalid UYXHUHIL 1 PIAKO arakyBaiu (Mana
KUIBKICTh HalajiB KJiHYa 1 HEBramyBaHHs). Y TECTI Ha JIOMIHAHTHO-TIOKIpHY
MOBEIIHKY IPU3YHH, 110 3a3HAIU BIUIMBY PAaHHBOTO KUTTEBOTO CTPECY, BUSBUIU
OUIBLI IPUTHIYEHY MTOBEIHKY, BUPAXKEHY Y 3MEHIIEHH] Yacy, MPOBEAEHOro O
TOJIBHMII, 1 BOHU piJAlle, HDK TBAPUHU KOHTPOJBHOI TIPYNH, MNEPIIUMHU
NOTPAIUISIM 10 TOAIBHHULI, - TOOTO JAEMOHCTPYBalIM IOKIPJIUBY IOBEAIHKY,
OB’ s13aHy 3 HeOakKaHHSAM KOHKYPYBAaTH 31 CBOIM MapTHEPOM 3a JHKEPeIo Txi.

Bucnosxu: Hami pe3yinbTaTd HAJalOTh BaXXIMBY HOBY 1H(pOpMAIlO MPO
HACJIIKM BIJIOKPEMJICHHS JITeH BIJ iX MaTepl Ha paHHIX CTAlisIX PO3BUTKY. Y
MOPIBHSAHHI 3 OCOOMHAMHM 3 KOHTPOJBHOI TPYyIH, OCOOWMHHU, SKI OyiH
BIJIOKpEMJICH1 Bl MaTepl 1, TAKUM YMHOM, OTPUMAaJIU PaHHIM >KUTTEBUU CTpEC,
JIEMOHCTPYBAJIU:

® MIiJBUIICHY 1HAMBIAyalbHY TPUBOKHICTH Ta MCUXOEMOIIHY UyTIUBICThH
JOPOCIHMX TBAapHH, SKI 3a3HAIM JAUTSIYOrO CTPECY Ha OCHOBI MOJENEH,
3aCHOBAHMX Ha YMOBHUX pEAKLIsAX (UoK-npobu, 3aXucno2o 3axoeamis 30H0y Ta
KoH@aikmHo2o mecmy Dozens);
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® [OKIPHY IOBEJIHKY, MOB’A3aHy 3 HEOaXaHHAM KOHKYpYBaTH 31 CBOIM
NapTHEPOM 3a JKEpeno 1K1 Ha OCHOBI mecmy Ha OOMIHAHMHO-NOKIDHY
Nn0BeOIHKY;

® BIJCYTHICTh SIBHOI arpeCUBHOI MOBEAIHKU Ta MPArHEHHS 0 BCTAHOBJICHHS
lepapxii Ha cBOil Teputopii. Lle 31ITKHEHHS COIIAJIBHOTO CTPECy 13 3arpo30r0
OpU3BENO0 10 TOro, mo Imrypu, siki 3azHanu PXXC mnporpaBamu OutBy 3a
TEPUTOPIIO Ta ONMUHSIIUCH Y EMOIIIMHIN Ta COIlaIbHIN HaAIpy3i.

ALTERATIONS OF THE ERYTHROCYTE MEMBRANES’ BARRIER
FUNCTION AT LARYNGEAL CANCER

Burlaka Yu.B.!, Sukhoveev O.V.%, Grin N.V.!
ISE “Kolomiychenko Institute of Otolaryngology of the National Academy of
Medical Sciences of Ukraine”, Kyiv, Ukraine
’SE “V.P. Kukhar Institute of Bioorganic Chemistry and Petrochemistry of the
National Academy of Sciences of Ukraine”, Kyiv, Ukraine
ulishka82@gmail.com

Aim. Among the various functions of cell membranes, one of the most
important is the barrier one. Obviously, that the introduction of foreign
substances into the membrane violate this consistency. Among the variety of
such substances the protein and peptide components of metabolic intoxication
(MI) are leading both by the frequency of manifestation and by the variety of
complications caused. MI is an integral part of the various diseases that are
associated with the impairments of the normal metabolism. According to the
common opinion, among this kind of secondary toxins the leading role is played
by middle weight molecules (MWM), that are a wide group of substances of
predominantly protein-peptide nature. In majority they are produced by non-
functional proteolysis. Unlike the original molecules, the structure of such
fragments is unbalanced, which makes them capable for interacting with cell
membranes and incorporating into the latter. Such membranes’ inclusions are
able to aggregate both between themselves and with integral membranes’
proteins. As the result, the conformational mobility of these membranes’
components undergoing changes with the following functional insufficiency of
these proteins. All these processes affect significantly the functioning of the
various components of the cell membrane and the cell as a whole. In which
measure all these factors interfere on the barrier function of membranes seems to
be of peculiar importance at cancer that is connected with the development of
endogenous intoxication. The erythrocyte informatively reflect the state of cell
membranes at the diseases of various etiology and localization. Therefore, the
aim of this work was to study of changes in the barrier function of erythrocyte
membranes at laryngeal cancer (LC).
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Material and Methods. We investigated 40 patients of SE
«Kolomiychenko Institute of Otolaryngology». Male patients aged 45—-65 years
with initial stages of LC were selected for participation. Of them, 20 patients
were diagnosed with II stage laryngeal keratotic squamous cell carcinoma and
20 with III stage. The control group was composed of 20 apparently healthy
volunteers. Blood samples were obtained in test tubes with 3,8% sodium citrate
anticoagulant by standard method. Platelet-poor plasma and erythrocyte mass
were obtained by conventional methods of selective centrifugation. The content
of MWM were identified in the blood plasma in erythrocyte was determined by
the method of Malakhova at al. Sorption capacity of erythrocyte membranes
(SCEM) was assayed by the method of Togaybayev at al. with modifications by
Kopytova. Microviscosity of erythrocyte membranes was studied with spin
probe method using lipophilic adamantane-based nitroxyl radical AATEMPO
that was synthesized in Institute of Bioorganic Chemistry and Petrochemistry.
We calculated the following parameters from the obtained spectra: the effective
rotational diffusion correlation times (z,) and temporal change in signal
intensity. Statistical processing was carried out using WinPEPI package of
programs for biometrics research. For the parameters that corresponded to the
normal distribution (according to the results of the Shapiro-Wilk test), the
Student's t-test was used. Mann-Whitney U-test was used to assess differences
between the data on LC of different stages and control group. Differences were
considered significant at p<0,05.

Results and discussion It has been established that in patients with LC
endogenous intoxication is characterized by excessive accumulation of the total
pool of MWM both in blood plasma and glycocalyx of erythrocytes, activation
of catabolic processes in plasma, redistribution of MWM between the pool of
erythrocyte proteins, and accumulation of toxic products or incomplete
compensation. The reduction of the SCEM is shown, which is a manifestation of
pathological changes in the surface functional activity of erythrocyte
membranes, in particular their inability to transport metabolites by blood
circulation. The effectiveness of the AJTEMPO for the evaluation of micro-
viscosity of erythrocyte membranes in patients with LC has been confirmed. In
our opinion the probe's diffusion may be interpreted as happening in two stages:
membrane surface sorption and permeation into lipid bilayer. We can thus
observe using EPR spectra various effective 7. for binding of ACTEMPO to
membrane surface (5 min) and during the probe's permeation of erythrocyte
membranes (60 min). Primary sorption of AdTEMPO on erythrocyte
membranes is associated with increased 7.5, which indicates inhibited torsion of
the probe. The effective r.further increases in 60 min, yet these changes are not
substantial, which may result from disruptions in lipid bilayer structure and
integrated proteins. This assumption was confirmed by data of residual signal
intensity. Cellular membrane permeability decreases significantly in LC
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patients, and this bars intracellular antioxidants from interacting with nitroxyl
radical that is on the outer surface of the plasmalemma. The cellular membrane
of the healthy volunteers is intact and functions normally.

The results of the work indicate the importance of investigating the
indicators of the status of erythrocyte membranes in patients with LC. The study
of our proposed indicators can help to find criteria for dynamic monitoring of
the condition of patients with LC to improve the assessment of their condition.

BIOXIMIYHI HOKA3HUKH PIIUH POTOBOI
IHOPO’KHUHMU Y AITEN HIKIVIBHOI'O BIKY

Mapuna I'opina
JIHITpOBCHKMIA HallIOHATBLHUHN YHIBEpCUTET, [[Hinpo, Ykpaina
gorelaya@ukr.net

BIOCHEMICAL INDICATORS OF ORAL LIQUIDS IN SCHOOL-AGE
CHILDREN

Marina Gorila
Oles Honchar Dnipro National University, Dnipro, Ukraine

The oral fluid composition and properties were studied as an objective criterion for
assessing the severity of the course and prognosis of oral cavity tissue diseases and their
therapeutic efficacy in school-age children.

B VkpaiHi cnocrepiraerbcsi 3HaYHUM PICT  PO3MOBCIOKEHOCTI
[ATOJIOT1] POTOBOI MOPOKHUHU CEpPE]l HACEJIEHHS, Ta BCE OUIBII MOJIOAIIAE
BIK XBOPHUX, IO CBIIYUTH MPO HEIOBEPILICHICTh METO/IIB JIarHOCTUKH, SIKI
IpU LIbOMY 3aCTOCOBYIOThCSA. ToMy po3poOKa HOBUX JOCTYMHHX METOMAIB
BUSIBJICHHSI Ta MPOTHO3YBAaHHA MeEpediry TakuX 3aXBOPIOBaHb € BAYKIMBHUM
JUISL XBOPUX OCOOJMBO y AUTSYOMY Billl Ta JUIsl PO3BUTKY MPHUKIATHOL 1
(byHIaMEHTAIbHOI MEUIIMHU B LILJIOMY.

VY naHiii po6oti Oyno mochimkeHo 24 3pa3ku pPOTOBOI piauHH abo
ciauHU Ta 12 3pa3kiB SICEHEBOI PIAMHU BiJ MAIlI€HTIB AUTIYOTO IIKUIHLHOTO
Biky 12-16 pokiB (K3 Marnanuniseceka IIPJI), saxi Hamexamu 10
KOHTPOJILHOT TPYNMHU YMOBHO 3JI0POBUX JITE€H Ta 10 TPyNH TAIEHTIB 3
KapiecoM, Y TOMY YUCIII MHOXKUHHUM.

s jmochimpkeHb Ta  TmepeaOavyeHHs  IMOBIPHOCTI  BUHHMKHCHHS
3aXBOPIOBaHb, OyJM 3aCTOCOBAHI IMIBUAKI, JOCTYIHI, O10XIMIYHI METOAU
BHU3HAYEHHS MMOKA3HUKIB POTOBUX PIIMH — TecToBl Habopu Bix ¢pipmu TOB
«Hopma» (M. KwuiB, Ykpaina). 3anponoHoBaHi crnocoOH AIarHOCTUKH €
OpocTi y  BHUKOHAHHI,  JO3BOJSIIOTH  MIJBUIIUTH  €(PEKTUBHICTH
NPOTHO3YBaHHS TOPYIIEHh TOPOKHUHU POTAa, IO A€ MOXKJIHBICTb
CBOEYACHO PO3MOYATH JIKYBAHHS.
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BcTanoBieHo, mo 1mij 9ac BUBUCHHS O10XIMIYHUX IMOKA3HUKIB CKJIATy
CIIMHM y AITeW 3 MHOKMHHUM KapiecoM crocTepiraiocs miaBuiieHHs pH
Mexax 6,8-7,8. PiBeHb KMCIOTHOCTI POTOBOI PIAIMHU Y OUIBIIOT KIIBKOCTI
JiTed 3 Tpynu KOHTPOJO mepeOyBaB y Mexax (i310J0T1YHOT HOPMH.
CytreBo Ha pH civHU BIUIMBAB HAJIT, KUIbKICTh OPraHIYHUX KHUCIOT, SIK1
yTBOPIOIOThCs Mikpoopranizmamu. [Ipu pH Bumie 7,0 cTrBoproBanucst yMoBu
JUIsl HAQJAXOKEHHs 10HIB Kauiblito 1 Gocopy B MiHEpadi30BaHI TKAHWHU
3y0a. MiHepanbHUN CKJIaJl CIMHU OYB pI3HOMAHITHUI. AHasi3 OTPUMAaHHUX
JAHUX CBIYMB MNP0 3MEHIICHHS [IBUJKOCTI CIMHOBHJAUICHHA 31
3pOCTaHHSIM CTYTEHs aKTUBHOCTI Kapio3HOTO mpolecy y aitei. Tak, cepen
JiTel 3 MHOKUHHUM KapiecoMm el MoKa3HUK BU3Ha4aBcs (3,5 My 3a 5 XB ),
y JiTed TPynu KOHTPOJIIO JOCHIDKYBAaHMN TOKa3HUK OyB B MeXax
HOpMaJIbHUX 3Ha4yeHb (Outbie, sk 5 mu 3a 5 xB). CnmHa y #AiTeil 3
MHOXHHHHM KapiecoM Malla MiJBHINCHY B’S3KICTh, HAa BIIIMIHY BiJl CIIMHH
mitern Tpynu kKoHTposo. OTxke, y JiTed 3 KapiecoM CHocCTepiraBcs
NIJBULIEHUN pIBEHb KHCIOTHOCTI POTOBOI PIAMHHU, IO HPU3BOJWIO 10
3HIKEHHSI Kalbllilo Ta gocdopy, BHACIIIOK YOrOo CIMHA BTpaydajia CBOL
MIHEpai3yodl BIACTUBOCTI 1 IEPETBOPIOBANIACS HA PIJIMHY, IO MIATPUMYE
npolec AeMiHepanizauii emMaii.

AKTHBHICTh aMiJIa3d CJIMHM 3arajoM Majla HOPMaJlbHI 3HayeHHS
(160,0-320,0) on.akt/m OgHOYACHO y XBOPUX BIAMIYANOCA 3HUKEHHS
aKTUBHOCTI O-aMijia3u B 3Mimanii cnuii 10 (302,0+0,33) ox.axt/n (p<0,05)
Ta BUSABJLUIOCS 3HW)KEHHS PIBHS KaJbIlil0 B 3MimIaHid ciuni Ha 14 %
(p1,2<0,05), 3umwxenns piBHsA (ochopy B 3mimaniii ciuHi Ha 9 %
(p1,2<0,05). Takox HassBHUM OyJIO TAJIbBMYBaHHS TIPOLIECIB peMiHepaizarlii
eMaji, Mpo IO CBIIYWIO 3MEHIICHHS aKTUBHOCTI JY)KHOI ¢ocdara3u 10
(791,92+19,87) amMoIB/CX 1.

[lopiBHANBHUI aHaI3 BJIACTUBOCTEH pOTOBOI PIAMHHU JITEH 3
KaplecoM 1 JITeidl Tpynd KOHTPOJIIO IPOJAEMOHCTPYBAB IIJBULICHHS
B’A3KOCT1, 3HWKEHHS WIBUJIKOCTI CIMHOBUJJICHHS, MIABUILCHHS PIBHS
KHCIIOTHOCTI, 3HWKEHHS BMICTY MIHEpPAJIbHUX PEYOBUH, IO CIPHSIIO
IHTEHCUBHOMY YPQ)KEHHIO TMOCTIHHUX 3y0iB KaplO3HUMU MPOLECAMHU.
Otpumani pe3ysibTaTH CBIAYMIM IPO TE€, IO y AITEH 3 KapiecoM pOTOBa
plAMHAa BTpadalia CBOI 3aXMCHI BJIACTUBOCTI IIOJI0 HEWTpamizalii
OpraHiYHUX KHUCJIOT, SIKI YTBOPIOBAIKCS B POTOBIM MOPOKHUHI 1 B 3yOHOMY
HAJIbOTI B PE3yJIbTaTl PO3UICTUICHHS BYTJEBOAIB, 1€ CHPHUSIIO TPUBAJIOMY
YTPUMAHHIO Kapi€COr€HHOI CUTYallii B MOPOKHUHI pOTa Ta MPOTrPECYBaHHIO
mpolieciB JeMinepamizaiii emam 3yOiB y miei rpymi mited. Pesynbratu
JOCTIPKEHb MIATBEPIWIM, 1[0 BUHUKHEHHS Ta PO3BUTOK Kapiecy 3yOiB
MOB'SI3aHI 3 I[UIMM PSAJOM UYHWHHHKIB, SK MICIIEBOTO Ta 1 3arajibHOTO
xapakrepy. OcoOnuBy poJib y PO3BUTKY Kapiecy BiAirpaBaia He3aJOBUIbHA
Tiri€Ha pOTOBOI MOPOXHWHHM, 3aralibHUil CTaH OpraHi3My, Ta psll THIIUX
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YUHHUKIB. Y X0l poOOTH OyJI0 BH3HAYEHO MOIIUPEHICTh, IHTCHCUBHICTbD,
0COOMMBOCTI ~ KIIIHIYHOTO TMepediry Ta  CTPYKTYpHO-(DYHKITIOHAJIbHY
PE3UCTEHTHICTh TBEPJUX TKaHHUH 3yOIB y JIT€H IIKUIBHOIO BIKY 3 KapieCOM,
a TAKOK OL[IHEHO Y HUX MIHEpaJIbHY HIUIbHICTh KICTKOBOI TKaHUHU. OIHIEI0
3 0coOnMBOCTEN nepediry Kapiecy y aiteit 12-16 pokiB € HasIBHICTh BEITUKOL
KUTBKOCTI 3y0iB 13 TOCTpHUM TIOYATKOBHUM KapieCOM TaK 3BaHOIO
neMiHepanizaniero emani. Tak, y OUTbII HIXK MOJIOBUHU OOCTEKEHUX JITEH
n0 16 piyHOro BIKY J1arHOCTOBAHO TOCTPUN MOYATKOBUU Kapiec, sIKUN
JIOKAJII3y€ThCSl TIEPEBAKHO HA TOBEPXHSAX BEPXHIX 1KJIax, Ta HA HIDKHIX
peMoJisipax.

TakuM 4YMHOM, KJIIHIYHI OOCTEXEHHS [ITe Ta JabopaTtopHi
JOCIIIKEHHST TO3BOJIWIIM OLIIHUTH OKPEeM1 YMHHUKHA PU3UKY BUHUKHEHHS
MHO>XHHHOTO Kapiecy 3y0iB Ta Kapi€COT€HHY CHUTYallil0 B TOPOKHUHI POTa,
]l BIUTMBOM SIKOi1 1 BiIOyBajuCs 3MIHM TBepAuX TKaHWH 3yOiB. Lli mani
MOXYTb  CIYTYBaTU OCHOBOI  OOIPDYHTYBaHHA Ui  JIIKyBaJIbHO-
IpO(UIAKTUYHHUX 3aXOMAIB y JIITE€H 3 MHOKUHHUM KapiecoM 3y0iB. OTpumani
pe3ynbTaTh 00 010XIMIYHOIO CKJIaay CIMHU AITEH Jat0Th 3MOry ()axoBO
OLIIHUTH TPUYMHU 3aXBOPIOBAHb CIM30BOI OOOJOHKH MOPOXHUHH POTA y
JiTEeHd 1 OpraHiB, pPO3MILIEHUX Yy HIH, MPOBECTH iX MNPOPUIAKTUKY, Ta
aikyBaHHs. OTe, CiAuMHA AIT€H 3aJUIIAE€TBCS OJHUM 13 NEPCHEKTUBHHUX
00'€KTIB TOCTIIKEHHS, 1110 BKJIFOYA€ TTOBHY HEIHBa3UBHICTh, 0araTopa3zoBUil
1 HeoOMeKeHU 3a 00'eMoM 3a0ip MaTepiany.

CTAH CUCTEMMHA ITOJI-AO3 Y HTAIIEHTIB 3 KAHANI030M IIPH
SAITAJIBHUX TA EPO3UBHO-BUPA3ZKOBHUX 3AXBOPIOBAHHAX
BEPXHBOI'O BIALTY INTYHKOBO-KHMIIKOBOI'O TPAKTY

Mapuna I'opina
JIHIMPOBCHKUIA HAITIOHATBHUHN yHIBEpCHUTET, JIHINpo, YkpaiHna
gorelaya@ukr.net

SYSTEM POL-AOP IN PATIENTS WITH CANDIDIASIS IN INFLAMMATORY
AND EROSIVE-ULCERATIVE DISEASES OF THE UPPER GASTROINTESTINAL
TRACT

Marina Gorila
Oles Honchar Dnipro National University, Dnipro, Ukraine

The activation of the inflammation and strengthening of endogenous intoxication were
observed in patients with candidiasis with erosive-ulcerative diseases of the upper
gastrointestinal tract. The results can be used in medicine in the treatment of diseases of the
upper gastrointestinal tract with complications by candidiasis.
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3axXBOPIOBAHHS OpPTaHiB TPABJICHHS 3aliMarOTh 3HAYHE MICIIC B IMATOJOTI1
BHYTPIIIIHIX OPTaHiB 1 MAlOTh TEHACHINIO JI0 3pOCTaHHsA. Taki MaToyiorii 4acTo
BUHUKAIOTh Yy JIIOACH HalOUIbIl Mpare3/laTHOr0 BIKY, BUKJIUKAIOTh TPUBATY
TUMYacCOBY HEINpaUEe3/laTHICTb, HEPIAKO MPU3BOIATH A0 I1HBANIIHOCTI. Y
CTPYKTYpl Cy4acHOi TacTpOEHTEPOJIOrii HAMOUTbII MOMIMPEHUMH € 3alajibHI Ta
€pO3MBHO-BUPA3KOBI 3aXBOPIOBAHHS BEPXHHOI'O BIAALUTY HMUTYHKOBO-KHUIIKOBOIO
Tpakty. Bucoka ix yactora, mocTiiiHe 301IbIIEHHS YHUCEILHOCTI XBOPHX,
HEOOX1THICTh 3BaKEHOTO Ju(DepeHIHOBAHOTO MIIX0AY 10 BUOOPY JIKYBaJIbHUX
CcXeM TOTpeOye TMONIYKYy HOBHX, OB TOHKUX METOIB J1arHOCTHUKH, B TOMY
YUCII 1 PaHHBOI JIarHOCTUKH, MOTpeOye OLIbII TTMOOKOTO BUBYEHHS IUTaHb
€TI0JIOTi 1 TaToreHesy.

Y xoxi gaHoi poOoTtm OylnO0 BHBYCHO CTaH CHCTEMH TIEPEKHCHOTO
OKHMCHEHHS JIMIAIB Ta CUCTEMH AaHTHOKCHJIAHTHOTO 3aXHUCTy, CTYIICHS
3aMaJIbHOTO TPOIECY Ta EHJIOTOKCEMIi Yy TMaIli€HTiB 3 pI3HUMHU (opMamMu
KaHauao3y. JlociipkyBanu cUpoBaTKy, IUIa3My KpOBI, €PUTPOIUTH, JIITITHHMA
eKCTpakT KpoBl 118 XBOpUX 3 racTpOEHTEPOJIOTIYHOIO MATOJIOTIED BEPXHBHOIO
BIIJIUTY ILTYHKOBO-KUIIIKOBOTO TPAKTy Ta 3 PI3HUM CTYIEHEM KaHIUI03Y, SIKi
nepeOyBanu Ha JikyBaHHl y Y «lHcTuTyT ractpoenteposorii HaioHaibHo1
akajgeMii ~ MeIMYHUX ~ HayK  YKpaiHuw». JloCHiJKeHHS  NpOBOAMIU 3
BUKOPUCTAHHSAM METOJIB BU3HAUEHHS BMICTY JIIEHOBUX KOH IOraTiB y TIenTaH-
130ITPOMAHOIBHUX EKCTPAKTaX KPOBi, MAJIOHOBOTO JialbJAEriay Yy IJa3Mi KpoOBi,
aKTUBHOCTI CYNEPOKCHAIMCMYTa3d B EPUTPOLIMTAX, BU3HAYEHHS AKTHUBHOCTI
HEepyJIOMIa3MiHy, 3arajbHOi AHTHOKCHJAHTHOI aKTUBHOCTI Ta  BMICTY
CIPOMYKOIJIIB Y CHPOBATIl KpOBi. AKTHBAIliSI MIEPEKUCHOTO OKHUCJICHHS JIIIiIIB
nposBIIsIacs y 3017IbIICHHI BMICTY TIEPBUHHUX — JI€HOBUX KOH IOTaTiB (B
rentaHoBid ¢a3zi) (y I rpymi xBopux Ha 22,4 % ta y Il rpyni Ha 28,3 %) Ta
BTOPUHHHUX IPOJYKTIB JIMONEPOKCH AT — BMICTY MQJIOHOBOTO JialIbJICTiTy Ha
29,9% 1 na 34,3 % y nauientiB I Ta Il rpyn BiAnoBiHO BiIHOCHO KOHTpOt0. Ha
Tl 3pOCTaHHS AKTHUBHOCTI (PEPMEHTIB AHTHOKCHJAHTHOIO 3aXHCTy —
CYNEpOKCHUIUCMYyTa3n 1  LEpYJIOIUIa3MiHy,  BCTAaHOBJIEHO  3HMKECHHS
AHTUOKCUJAHTHOI aKTUBHOCTI y TMAIlEHTIB 3 TacTPOCHTEPOJIOTIUHOIO
NATOJIOTIEI0 BEPXHBOI'O BIAJILTY HITYHKOBO-KUIIIKOBOTO TPAKTY Ta KAHIU030M.
[TokazaHo, 1O y XBOpUX 3 KaHAMAO30M NP €pPO3UBHO-BUPA3ZKOBUX
3aXBOPIOBAHHSIX  BEPXHBOTO  BIJJULYy  IIIYHKOBO-KHUIIKOBOTO  TPAKTy
BIJIOYBA€ThCSl aKTUBAIllS 3alajbHOTO TIPOLECY Ta TMOCUJICHHS €HAOTE€HHOI
1HTOKCcHKaIii. OTpuMaHi pe3yJIbTaTH MOXXYTh OyTH 3aCTOCOBaH1 y MEIUIIUHI TIPH
JIKyBaHHI 3aXBOPIOBAHb BEPXHBOTO BIIUTY ILTYHKOBO-KUIIIKOBOTO TPAaKTY,
YCKJIaIHEHUX KaHJIUJ030M.
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OKMCHO-BIIHOBHA PIBHOBAT A ITEYIHKH ILIIYPIB 3A YMOB
PUDOAMIIIMH/I30HIAZUA IHAYKOBAHOI'O YHIKO/’KEHHA

Jimutpo dyninos', Oabra Abommmuna’, Boaogumup Kunok®
! TninpoBchkuii HanioHanbHui yHiBepcuTeT iMeni Onecs [onuapa, JIHinpo,
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REDOX BALANCE IN THE RAT LIVER UNDER RIFAMPYCIN/ISONIAZIDE
INDUCED LIVER DAMAGE

Dmytro Dudynov', Olga Dyomshyna!, Volodymyr Zhilyuk?
'0Oles Honchar Dnipro National University, Dnipro, Ukraine
2 State Institution "Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine",
Dnipro, Ukraine

Drug induced liver injury in the treatment of bacterial respiratory diseases is a
scientifically proven fact. The combined action of rifampicin and isoniazid, as the most
effective system in the treatment of tuberculosis, has a side effect — it causes toxic liver
damage. The search for drugs that reduce the hepatotoxic effect is an urgent problem.

IniocuHkpatnyHe ypakeHHs TIEUIHKH TIpPH JIIKyBaHHI OakTepialbHUX
3aXBOPIOBAaHb JIUXAJbHUX IUIAXIB HaykoBo moBenaeHuit dakt (Hakim et al.,
2018; Shih et al., 2013; Wang et al., 2016). KomOinoBaHa aist pudaMminuuy ta
130HIa3uAy, SIK HAWOUIbII edeKTHBHA CHCTEMa TMpPH JIKyBaHHI TyOepKyIhO3y,
Mae ToOIYHMN e(eKT — BUKIMKAE TOKCHYHE YIIKO/KCHHS mediHku. [lomryk
JIKapChKUX  3aco0iB,  sSIKI ~ 3HIKYIOTh  TEMaTOTOKCUYECKUUA  e(deKT
IPOTUTYOEPKYIBO3HUX MPENnapariB € akTyalbHO Mpobiemoro (Berezhna et al.,
2005; Wipperman et al., 2017; Xapuenko Ta iH., 2019).

Excnepument mpoBoawnn Ha 32 OuMx Irypax-camusgx JiHii Bictap
macoro 180-220 1, moO YTpUMyBajauCh 32 CTaHAAPTHUX YMOB BIBAPIIO
JHepxxaBHoro 3akiany «JlHimpomeTpoBchka MenuuHa akaaemis MiHicTepcTBa
OXOpPOHHM 370poB’sa VYKpaiHu» (Temmeparypa mnoBiTps: (22 + 2) °C,
cBiTino/TempsiBa: 12/12 rox). VYci ekcniepuMeHTaNbHI TPOLELYPH 3/11HCHIOBAIH
3rijiHo 3 «lloMokKeHHsIM PO BUKOPUCTAHHS TBApUH y O10MEIUYHUX JTOCIIIAX)»
(2003). EkcnepuMeHTallbHY  MOJielIb  TOKCHYHOTO ypPaKEHHS IECUIHKU
BIJITBOPIOBAJIM IIJISIXOM TMOBTOPHUX 1HTparacTpajibHUX BBEJICHb 130HIA3UAY Ta
pudamminuHy B go3ax 50 Mr/kr i 86 Mr/kr mMacu Tina mnpotsarom 28 mib 3
Bukopuctanusam [lomicopbaty LAUROPAN T/80 (Itamist) 1 aucTuiaboBaHOI
BOAM B KOHTpodbHIM rpym (Berezhna et al, 2005); nwa 14 pn00y
NpOTUTYOEPKYJIbO3HOI Tepamii BHYTPIIIHbO M’SI30BO BBOJAWIH S-aJeHO3UI-L-
MmetioHiH («['entpan®», Abbott Laboratories GmbH, S-ALM) y no3i 35 mMr/kr;
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IHTparacTpajibHO BBOJIMIIH ¢bikcoBaHy KOMOIHAITIO 1 JaKpUHY
rigpoxnopuny/denidyty («Koruipen®y», Olainfarm, Jlarsis, Ip/Phe) y mo3ax
1/60  Mr/kr;  iHTparacTpaJlbHO  KOMOIHOBaHa Tepalisd, L0 IO€IHyBajla
npediotuk Jlaktynozy B n031 2680 wmr/kr («Hopmaze®», Delta Medical
Promotions AG, Lac) 1 mpoOioTHK, 1110 MICTUTh 4 MIIPJl AaKTUBHUX KIIITHH
(KYO) («Morypr», Pharmascience, Yo). Po3paxyHOK 103 IpPOBOIWIN 3
ypaxyBaHHSM BUIIOI TEPameBTHYHOI MO3HM MM JIOAUHH 3 BHUKOPUCTAHHSIM
MDKBHUJOBOTO Koe(illieHTa TMepepaxyHKy 03 JIIOAUHA/ITYpPH.

BcTanoBieHo 3MilIeHHS OKMCHO-BITHOBHOI PIBHOBArd B MEYIHII HIyPiB 3a
yMOB pihaMmilUH-130H1a31] 1HAYKOBAHOI T'€MAaTOTOKCUYHOCTI B OlK OKHCHHUX
nporieciB. Take 3MIIMIEHHS CYNPOBOKYBAIOCS 30UIBIIEHHAM y & pa3iB
kounentparii  ThbK-aktuBHux  mpoayktiB.  OmHOYacHO,  CHOCTEpiraiu
aKTHBI3allll0 AHTUOKCHUJAHTHOI CHCTEMH, SKa BKIIOYaja Karajazy Ta
cynepokcuaaucMyTasdy. Tak, akTUBHICTh KaTayia3u 30UIbllIyBajiacs y 2 pasw,
TOAl SIK CYNEPOKCHUIAUCMYTa3u TiIbkH B 1,2 pasu. OTpumaHi pe3yibTaTh
CBIYATh MPO MEPIIOYEPTOBY POJIb KaTajaasu, IK aHTHOKCHUAAHTHOTO (PEPMEHTY
32 YMOB TOKCHYHOI'O YpPa)K€HHs MEYIHKU MPOTUTYOEPKYJIbO3HOK KOMOIHALIEO
pudamiinuH-130H1a3uy. OKpiM TOro, Ha pO3BUTOK OKHCHOI'O CTPECY B MEUIHII
BKa3ye 3MiHa CHIBBIIHOLIEHHS KOHIIEHTpAlli JIAKTaT/mipyBar 13 301JIbIIEHHAM
KOHLIEHTpal[li JIaKTaTy Maike y 5 pa3iB 1 3HM)KEHHSIM KOHIEHTpALliil MmipyBaTy
Maiixke B 3 pas3u, 110 OKa3aHO B MOMNEPEIHIX JOCHKEeHHIX (XapueHKo Ta 1H.,
2019).

[Tomyk Koperywuux TenaTOTOKCHYHICTh pU(aMINIUHY Ta 130HIa3UIy
JIKapChKUX  3ac00iB  OyB  30CEpEDKEHM  HAa  TemaTonpoTEeKTOpax,
HEHPONPOTEKTOpax Ta mpe/mpobioTukax. Tak, B eKCHEPUMEHTI OyJio
3aCTOCOBAHO HACTYNHI KOMOIHOBaHI cuctemu: 1) mpe/mpoOiOTHK  —
Jlaxtynosa+Horypr, 2) pe/mpoO10THK+TENaTONPOTEKTOP —
Jlaxrynosa+Horypr+S-anenosun-L-MeTionin 1 3) npe/mpoOioTHK+
HEUPOIMPOTEKTOP — J'[aKTyJIO3a+fl0rypT+KorHiQ)eH. BusHaueHHs OCHOBHUX
JIarHOCTHYHUX TapaMeTpiB IMPOOKCHUIAHTHOI Ta AHTUOKCHUIAHTHOI CHUCTEMU
[IOKA3aJI0 BIJHOBJICHHS! OKMCHO-BIJHOBHOI PIBHOBAru B IMEYIHLI LIypIB 32 YMOB
BUKOPHUCTAHHS BCIX JOCIIKEHUX JIKAPChKUX 3aCO01B.

Takum  4MHOM, OTpUMaHI pPE3yJbTaTH JAOBOJATH  HEOOXIJTHICThH
3aCTOCYBaHHS JIIKAPCHKHUX 3aC001B, SIKI BIIHOBIIIOIOTH MIKpO(IOpy KHUIIEUHUKA,
K OKpPEeMO, TakK 1 Yy MO€JIHAHHI 3 TenaTONpPOTEKTOpPaMH 3 METOI 3HIMKCHHS
MPOSIBIB  1JTIOCHHKPATUYHOTO YPXKEHHS TIEUIHKH MPOTUTYOEPKYJIHO3HUMHU
npenapataMu  pudaMIinuHy Ta 130Hi1a3uay. Takox, CHiJ  3a3HAYUTH
HEOOXIHICTh ~ TPOJOBKEHHS  JOCHIDKEHbh B HANpPSIMKY  BUSBIICHHS
renaTonpoTEeKTOPHUX BIACTUBOCTEH HelpompoTekTopa «Koruiden», mposiBu
SIKUX BCTAHOBJICHO B JAHUX JTOCJI1PKEHHSX.
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AHTHOKCUJAAHTHA AKTUBHICTD IN VITRO EKCTPAKTIB
AKOHA TA KO3JIATHUKA JIKAPCBKOI'O

I'asuna I'aukosa, Jlixis Mimenko, Harauais Cubipna
JIpBIBCHKHMII HaLlIOHATILHUI yHIBEpCUTET iMeH1 [BaHa Ppanka
halyna.hachkova@lnu.edu.ua

IN VITRO ANTIOXIDANT ACTIVITY OF YACON AND GALEGA
FFICINALIS L. EXTRACTS
Halyna Hachkova, Lidiya Mishchenko, Natalia Sybirna
Ivan Franko Lviv National University, Lviv, Ukraine

The antioxidant activity and total polyphenol content in water-ethanol extract of yacon
leaves and alkaloid-free fraction from Galega officinalis were investigated. Antioxidant activity
was evaluated in in vitro systems using free radicals DPPH (2,2-diphenyl-1-picrylhydrazyl)
and ABTS (2,2'-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) and FRAP (ferric reducing
antioxidant power) assays. The antioxidant activity of the extracts was consistent with the
content of phenolic compounds in them.

Obrpynmyeanna ma mema. llpum po3poOii crparterii JiKyBaHHS
MATOJIOTIN, SIKI TPOTIKAIOTh HAa TJII OKCHJIATHMBHOTO CTpecy, 1, 30Kpema,
I[yKPOBOTO Jia0eTy, JOLUIBHO 3aCTOCOBYBATH IMpenapaTd aHTUOKCHIAHTHOL
111, AK1 M1ABUIIYIOTh Oy(epHy €MHICTh aHTHOKCUJAHTHOI'O 3aXUCTy OpraHi3My.
Y pobori Oyla0 BHUKOPUCTAHO EKCTPAKTH JIIKAPCBKUX POCIUH — SKOHA
(Smallanthus sonchifolius Poepp. et Endl.) Ta KO3JISTHHKa JIKapChKOTO
(Galega officinalis L.), sxi BiIOMi CBO€IO aHTUJ1a0ETUYHOIO ai€r0. MeToro
poboTu Oyn0 MOCHIIUTH aHTHOKCHUJAHTHY AaKTUBHICTh €KCTPaKTIB SKOHa Ta
KO3JISITHUKA JIIKAPCHhKOTO B YMOBAX in Vitro Ta BMICT Y IXHbOMY CKJIJIl CIIOJIYK
GbeHONbHOT MPUPOAM, SKI 3JaTHI yJIOBIIOBATH BUIbHI  pajgudKaid, 3
MEPCIEKTUBOI0 3aCTOCYBAHHS IIMX EKCTPAKTIB, K OCHOBH (YyHKIIIOHAIBHUX
Xap4YOBUX MPOAYKTIB aHTHA1a0€TUYHOT 1ii.

Memoou. 3aranbHuil BMICT CNOJIYK (DEHOIBHOT MPUPOIM BU3HAYAIHM 3a
metonoM Domina-YokanbTey 1 BHpaXkadl B MI/T €KCTPAKTy B EKBIBaJCHTI
raJIOBOi KHCIIOTH. AHTHOKCUIAHTHY aKTUBHICTb OIIHIOBAIHM B CUCTEMAX in Vitro,
BUKOpHUCTOBYI0YH BibHI paaukann DPPH ta ABTS. 3aransHy BiZHOBIIIOBAIbHY
3/IaTHICTh BU3Hauanu MetoomMm FRAP.

Pezynomamu.  IlpoBeneHi  OOCHIIPKEHHS  TMPOJEMOHCTPYBAld, IO
Oe3ankanoinHa Qppakuisg eKCTpakTy Ko3iasaTHUKa jJikapcbkoro (BOEKII) Ta 50 %
BOJHO-€TAHOJIBHUM ©KCTPAKT JIUCTA SKOHA BHSBIISIOTh aAHTHOKCHUIAHTHY
aKTUBHICTh IIOJI0 HeWTpamizauii akTuBHUX (opm Okcureny. Exkcrpakt nucts
SKOHA BOJIOZIE OLIbII BUPAKEHUMHU AHTUOKCUIAAHTHUMM BIIACTUBOCTSIMU, HIK
B®EKJI, mo € 3yMOBJIEHO BHUIIUM BMICTOM Yy CKJIajal SKOHA IMOJ1(EeHOIbHUX
CIIOJIYK, $IK1 3aJTy4€H1 y MPOIECH CKaBeHIPKEPYBaHHS BUTbHUX PaJIMKAIIIB.
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Bucnosexu. 3Baxarounm Ha TIABMILEHHS [ONUTY HA HaTypajbHI
AHTUOKCUJAHTHI TpermapaTtd MpoQUIAKTUYHOI Ta JIKyBaJbHOI ii, JIKapChKi
pPOCIIMHU — SIKOH Ta KO3JIATHHK JIKApChKUM MOXYTh CIyTyBaTU JHKEPEIOM
010JI0T1YHO aAKTUBHUX PEYOBUH JUTS CTBOPEHHS e(hEeKTUBHUX
IPUPOAHO30aIaHCOBAaHUX (DYHKIIOHATBHUX XapYOBHUX MPOIYKTIB.

SEMICARBAZIDE INHIBITS THE SIGNS OF BLEOMYCIN-INDUCED
PULMONARY FIBROSIS IN RATS

Olha Hudkova, Nely Latyshko, Iryna Krysiuk, Tetiana Kishko, Kateryna
Tokarchuk, Natalia Popova, Tetiana Volodina, \Serhiy Shandrenko
Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine,
Kyiv, Ukraine
ogudkova@biochem.kiev.ua

Background and aim. Pulmonary fibrosis is a chronic progressive
interstitial disease characterized by tissue scarring and a violation of its
architecture, which leads to decreased lung function. There is an assumption that
the main contribution to the pathogenesis of pulmonary fibrosis is made by the
cellular phenotype changes, as a consequence of epithelial-mesenchymal
transition (EMT), matrix-producing mesenchymal cells
(fibroblasts/myofibroblasts) accumulation and extracellular matrix (ECM)
deposition. Thereby, enzymes involved in the post-translational modifications of
collagen, such as lysyl oxidase (LOX) and semicarbazide sensitive amine
oxidase (SSAOQO), are potentially the main participants in pulmonary fibrosis
development. However, the features of regulatory interrelation between amine
oxidases and molecular components of redox state system underlying this
pathology are poorly understood. So, using bleomycin-induced lung fibrosis
model in rats we aimed to perform system analysis of amine oxidase activities,
LOX, SSAO, diamine oxidase and polyamine oxidase (DAO, PAO), and tissues
redox state (free radicals level and activities of xanthine oxidase (XO), Cu,Zn-
and Mn-superoxidedismutase (SOD 1,2), catalase (CAT) and gluthatione
peroxidase (GPx)) as well as the ability of semicarbazide (SC), irreversible
inhibitor of Cu-containing amine oxidases (LOX, SSAO, DAO), to regulate
their action to improve the lung state.

Materials and methods. 18 male Wistar rats weighing more than 200 g
were divided into 4 experimental groups: “Control” - intact animals; “BLM” -
animals treated intratracheally once with bleomycin (BLM) 5 mg/kg of body
weight; “BLM+SC” animals obtaining SC at a concentration of 0.005% with
drinking water for three weeks immediately after BLM treatment; “Control+SC”
- intact animals obtaining SC at the same concentration with drinking water
simultaneously with “BLM+SC” group. Fixed lung tissues were processed
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routinely and embedded in paraffin wax. Sections (4 um) were stained with
haematoxylin and eosin and haematoxylin—Van Gieson’s stain for collagen and
evaluated using Nicon microscope (Japan). Morphometry was carried out by
means of the computer program “IMAGE J”. Cell fractions, obtained by
differential centrifugation, were used for enzymatic activities assays using
fluorometric and spectrophotometric microplate riders FLx800 and pQuant
(USA).

In the collagen hydrolysates obtained from the rats lungs, total collagen
and its soluble and insoluble forms were determined by the content of
hydroxyproline.

Liver tissue and blood from each animal were subjected to EPR spectrometry at
the temperature of liquid nitrogen with radiospectrometer (“Varian E 109,
USA) to determine free radicals and cytochrome P-450 (CYP-450) content.

Results. On day 21 after the introduction of BLM, histological and
computer-assisted morphometric data confirm the development of fibrosis in the
rat lung. Wherein, we observed a statistically significant increase (by 1.5-3
times) in the activity of all studied AOs as a sign of inflammation (SSAO, DAO)
and the development of lung connective tissue pathology (LOX, SSAO).
Besides, the ratio of crosslinked collagen to its soluble form (uncrosslinked
collagen) calculated as % per 1 mg of total protein in lung tissue of “BLM”
group raised almost twice as compared to control that correlated with change in
the activity levels of corresponding enzymes (LOX, SSAO). Significant
activation of DAO and PAO under development of BLM-induced lung fibrosis
also indicated an important role played by polyamines in this pathology. This
effect additionally is a witness of increased L-ornithine level, the precursor of
polyamines and proline, and the last is necessary for production of collagen.
Under these conditions we observed free radicals quantity lifting in blood and
liver of fibrotic animals for 25% and 30%, correspondingly. It testifies to
oxidative stress developed in these tissues of BLM animals, not compensated by
the adequate activation of the antioxidant enzymatic system, SOD 1,2 and CAT.
Partial antioxidant protection was realized due to GPx. Administration of SC in
the selected dose inhibited fibrosis development that was confirmed by
histological data. Thus, we consider SC to be effective anti-fibrotic drug. The
content of CYP450 that is known to metabolize the majority of drugs, in the
liver of intact animals that received a solution of SC for 3 weeks, did not change
compared with the control group. This indicates the non-toxicity of such amount
of the compound to experimental animals. SC treatment was accompanied by
normalization of activities of Cu-containing AOs (LOX, SSAO and DAO),
sufficient contributors to lung connective tissue pathology, by our opinion. At
the same time, SC suppressed oxidative stress development (free radicals
quantity and antioxidant enzymes activities remained at the control level).
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Conclusions. SC attenuates signs of rat pulmonary fibrosis that supports
implication and importance of Cu-containing AOs in the disease pathogenesis
and reflects complex molecular background involved, including EMT,
inflammation and oxidative damage. Identified molecular targets of SC provide
a novel potential opportunity to improve therapeutic strategies of pulmonary
fibrosis.

FIBRONECTIN ISOFORMS IN THE BLOOD OF PATIENTS WITH
CHRONIC DIFFUSE LIVER DISEASE

Hanna Dolhich, Hanna Maslak, Volodymyr Didenko, Inna Klenina
Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine, Dnipro,
Ukraine
State Institution «Institute of Gastroenterology of National Academy of Medical
Sciences of Ukraine», Dnipro, Ukraine
ganna_maslak@gmail.com

Background and aim. Chronic diffuse liver disease is characterized by
the steady progression of fibrosis with the accumulation of excessive
extracellular matrix and scar tissue in the parenchyma of the organ. Fibronectin
plays a vital role in tissue repair. Glycoprotein isoforms are simultaneously part
of the fibrous matrix of the liver and circulate in plasma. The expression and
content of plasma and cellular fibronectin depends on the phase of the disease
and the stage of progressive fibrosis.The aim of the study was to determine the
level of plasma and cellular forms of fibronectin in chronic diffuse liver disease.

Methods. The blood of patients with chronic diffuse liver disease aged
28-60 years (n=36), who were hospitalized in the Department of Liver and
Pancreatic Diseases of the Institute of Gastroenterology of the National
Academy of Medical Sciences of Ukraine. The control group consisted of 15
healthy donor volunteers, aged 25 to 52 years without a history of liver disease
or other immune diseases.

Plasma and cell fibronectins levels were determined by ELISA. In the
case of cellular fibronectin, monoclonal antibodies provided adhesion to the
cell-binding domain RGD (FN30-8; M010 TaKaRa Shuzo Co. Ltd., Shiga,
Japan) located in the center of this glycoprotein, and in the case of plasma
fibronectin - to all fibronectin binding sites (ab2413; Abcam, Cambridge, UK).
The secondary antibodies conjugated to horseradish peroxidase: goat anti-mouse
IgG (A16066, ThermoFisher Scientific, US) and anti-rabbit goat
immunoglobulins (31466, ThermoFisher Scientific, US) were used. The optical
density of the test samples was determined using a spectrophotometer
"Humareader" (Human, Germany, 2001) at a wavelength of 492 nm.
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Results. In patients with chronic diffuse liver disease, a statistically
significant decrease in plasma fibronectin concentration was decreased by
27.6% compared to the control group. For the cellular form of fibronectin, the
established concentration in blood plasma for the group of almost healthy
donors is equal to 1.71 + 0.05 pg / ml. At the same time, an increase in plasma
concentrations of cellular fibronectin in the presence of chronic diffuse liver
disease relative to the norm by an average of 63.8% was shown.

Conclusions. The study evaluated the possibility of using of fibronectin
1soforms in patients with chronic diffuse liver disease as serological biomarkers.

EFFECT OF IRIDOIDS AND ANTHOCYANINS FROM THE
CORNUS MAS L. FRUITS ON THE ANTIOXIDANT DEFENSE SYSTEM
IN LEUKOCYTES UNDER EXPERIMENTAL DIABETES MELLITUS

Olha Dzydzan !, Anna Moroz !, Mariana Seniv ', Alicja Z. Kucharska 2,
Iryna Brodyak !, Natalia Sybirna '
Tvan Franko Lviv National University, Lviv, Ukraine
2Wroctaw University of Environmental and Life Sciences, Wroctaw, Poland
olichkadz94(@gmail.com

Remedies based on medicinal plant can have beneficial effect on human
health and significantly enhances therapeutic capabilities in combination with
other medicine. Despite the large number of available drugs, scientists
continuously conduct a search and investigate the mechanism of action of
phytopreparations. In our previous investigation, we showed that extracts of red
and yellow fruits of the Cornus mas L. demonstrated the antidiabetic properties
in rats with diabetes mellitus. The blood is one of the first tissue, which respond
to the adverse changes in organism under diabetes mellitus. Therefore, the aim
of our study was to evaluate effects of iridoids (extracts of yellow fruits) and a
mixture of iridoids with anthocyanins (extracts of red fruits) on oxidative stress-
related parameters and activity of antioxidant enzymes in leukocytes of rats with
diabetes mellitus.

The investigation was conducted in accordance with the Directive
2010/63/EU of the European Parliament and the Council of 22.10.2010 on the
protection of animals used for scientific purposes. Wistar male rats were used in
the experiments. Diabetes was induced by a single intraperitoneal injection of
streptozotocin at a dose 60 mg/kg bw. On the 10" day of experiments, animals
with streptozotocin-induced diabetes mellitus were randomly divided into three
groups. The first group consist of control diabetic animals. The second group
were treated with 1 ml of extract solutions of red fruits of the Cornus mas L. in
the amount of 20 mg/kg bw daily for 14 days, intragastrical, while the another
group of animals with diabetes received 1 ml of extracts of yellow fruits in the
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same dose. The level of reduced glutathione (GSH), TBA-reactive substances
(TBA-RS) and activity of antioxidant enzymes, such as superoxide dismutase
(SOD), catalase (CAT), glutathione peroxidase (GPx), glutathione reductase
(GR) were determined in rats’ leukocytes.

The imbalance between the production of free radicals under condition of
hyperglycemia and the functioning of antioxidant system leads to disruption of
blood leukocytes compare to control group of animals. A mixture of iridoids
with anthocyanins demonstrated the antioxidant effects via the decreased TBA-
RS (23%), and increased of GSH (43%) and SOD (87%), CAT (43%), GPx
(21%), GR (23%) activity. Moreover, iridoids ameliorated antioxidant status in
leukocytes, measured as decreased TBA-RS (31%), and increased GSH (33%)
and SOD (22%), CAT (42%), GPx (24%) activity. GR activity tends to increase
in these diabetic groups of rats.

In conclusion, our study proved that iridoids and a mixture of iridoids
with anthocyanins from the Cornus mas L. fruits restore oxidant-antioxidant
balance in leukocytes of rats with diabetes mellitus.

BILJIUB MEJIATOHIHY HA CTAH NEYIHKOBOI TKAHUHHU B
IYPIB Y MOJAEJII CTPEIITO30TOIHUH-IHIYKOBAHOI'O
HOYKPOBOI'O JIABETY THUILY 2

Anacracis Kian', Onbra Ibommuna’, Boaognmup Kumok?, CeiTiiana
Kupuuenko'
! TninpoBchkuii HanioHanbHui yHiBepcuTeT iMeni Onecs [onuapa, Jninpo,
Ykpaina
?JlepskaBHuii 3aKi1a «J[HinponeTpoBCchKa MeAMYHa akaaeMis MinicrepcTsa
OXOPOHHM 3710pOB’sl YKpainu», [{Hinpo, Ykpaina
anastasiyakiyan@ukr.net

IMPACT OF MELATONIN ON THE RATS LIVER IN THE MODEL OF
STREPTOZOTOCIN-INDUCED TYPE 2 DIABETES MELLITUS

Anastasia Kiyan !, Olga Dyomshyna', Svitlana Kyrychenko!,
Volodymyr Zhilyuk 2
! Oles Honchar Dnipro National University, Dnipro, Ukraine
2 State Institution "Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine",
Dnipro, Ukraine

Melatonin is a drug that corrects sleep disorders, biorhythm, oxidative stress. One of
the theories of the formation of type 2 diabetes mellitus is stress, therefore, the study of
melatonin on the body with insulin deficiency is appropriate. The liver is the main organ for
the neutralization of exogenous metabolites; therefore, its monitoring is an important stage in
any study of the action of drugs.
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B HaykoBOMy cepenoBHUIIll OJHIEI0 3 aKTyaJbHUX TEM JIOCHTIIKEHHS €
iykposuii giadet (L) Tumy 2. AKTyanabHICTh WX AOCIIHKEHB TOJIATAE B TOMY,
10 JaHE 3aXBOPIOBAHHS BCE YACTILIE JIarHOCTYEThCA B OCI0 peNnpOayKTHUBHOTO
BIKy. He3Baxaroum Ha 3HayHy KUIBKICTb POOIT NMPHUCBAYEHUX MATOIEHE3Y Ta
mikyBaHHio [1/], me 3axBoproBaHHS, HAa CBOTOAHI, 3AJIUIIAETHCS 3HAYHOIO
MEJIMKO-COLIIAJIbHOK ~ MpoOsieMoro. Takok, BaXJIMBUM AaclEKTOM  TaKHX
JOCIIKEHb € BCTAHOBJEHHS JOLUIBHOCTI MEIUKAMEHTO3HOrO JIIKYBaHHS.
binbicTe ikapchbKux 3aco0iB, sSIKi BAKOPUCTOBYIOTH 3a yMOB (popmyBanHs L1/]
THUITY 2 BUSBJISIOTH TeMMAaTOTOKCUYHICTD: TporiTa3zoH (Shehu et al., 2017; Kolaric
et al., 2019), rmi6enkmnamin (Patel et al., 2016; Kolaric et al., 2019), penarmninina
(Almazroo et al., 2017). Tomy, momyk e(QEKTUBHUX aHTH 11a0CTHYHHUX
JIKapChKUX 3ac00IB € aKTyaJbHUM MHUTAHHSAM. Tak, MENaTOHIH — JKapChKUi
3aci0, KU BHUKOPHUCTOBYIOTH 3 METOIO0 KOPEKIli MOPYIIEHHS CHY, OKHCHOTO
CTpECy, CE30HHHUX PO3JIaJlIB 1 MOPYIICHHS O10puTMY, €(EeKTUBHUIN aJdalTOreH.
MenatoHin — 610reHHUN amMiH, HEHPOTOPMOH MIMIIKOMOAI0HOT 3am03u. OIHIE0
3 Teopiil popmyBanHs LI/ Tuny 2 € crpec, TOMy JOCHIJIKEHHS MEJIATOHIHY Ha
OpraHi3M 3a 1HCYJIIHOBOI HEJOCTaTHOCTI € JAOLUUIBHUM. Y 3B’43KYy 3 THUM, LIO
NeYlHKa € OpraHoM, SIKMA 3HEIIKO/DKY€ SIK EHJIOI€HHI, TaK 1 E€K30I€HHI
MeTaboJIITH, MOHITOPUHT CTaHy JAHOTO OpraHy € BaKJIMBUM €TaroM 0YJ1b-IKOTo
JTOCHKeHHsT All jikapcbkux 3aco0iB (Manmenora, 2010). Tomy mera poboTu
noJyiAirajga B BCTAHOBJEHHI cTaHy nediHkd wrypiB i3 LI Ttunmy 2 3a ymoB
3aCTOCYBaHHS MEJIATOHIHY.

ExcriepuMeHT mpoOBOAMIM Ha HIypaX — CTATeBO3PUIMX caMmIX JIHI
Bicrap macoro 230-250 1 BiAmOBIJHO A0 HOPM YTPHUMAaHHS, BUMOT Ta MPaBUII
MOBO/DKEHHA 3 JaboparopHumu TBapuHamu. @PopmyBanus [IJ[ tumy 2
1HAYKYBaJIH IIJISIXOM BBEJECHHS BHYTPIIIHHOYEPEBUHHO CTPENTO30TOLMHY B 1031
65 Mr/Kr Baru TBapuHU B BUTIANL 5% po3uuHy B rutpatHomy Oydepi, pH 4,5
(I"'anenona, 2010). Menatonin (Bita-menatonin, BAT «KuiBcbkuil BiTaMIHHUN
3aBOJ1», YKpaiHa) BBOAWINA BHYTPIIIHbOIUIYHKOBO OJMH pa3 Ha 100y MpPOTArOM
ocTtaHHix 7 nHIB ekcrepuMmeHty. Jloza mpemapaTty craHoBmia 10 Mr/kr, mio
BIAMOBIAae TepaneBTUYHOMY aianazony (EDS50), mo pexkomMeHayeThcs B
eKCIIEPUMEHTAJIbHUX JIOCHIPKEHHSX BIANOBIIHO 10 (OPMYJIU NEPEPaxyHKY.
KoHTponbHa rpyna TBapuH y BIANOBIIHUNA MEPIOJ] €KCIEPUMEHTY OTpUMYyBaia
BOY.

3a ymoB (hopMyBaHHS ekcriepuMeHTaiabHoro L] tuny 2 y nedinii mrypis
CIOCTEpITaf PO3BUTOK OKHCHOTO CTpeCy, IO MIATBEP/KEHO 3POCTAHHIM
BMmicty TBK-aktuBHUX mpoaykTiB Ha 75% Ta MNPUTHIYEHHSIM aKTHUBHOCTI
ocHoBHUX aHTHOKcuaaHTHuX ¢epmentiB: COJl y 4 pasu, KT y 1,2 pasu
BIJIHOCHO KOHTPOJBHOI rpynu. Takosk, BIAMOBIIIO MEUYIHKH Ha (OPMYBaHHS
[l Tumy 2 Oyno MiABUIICHHS PIBHA TMEYIHKOBOI TpaHCaMiHA3u —
acnapraramidotrpanchepasu (AcAT) y 2,25 pa3iB Ta 3HWKECHHS aKTHBHOCTI
nakraraerigporensn  (JIJII)) wHa 23%, MmO CBiQYUTHL MNpPO CHOBIILHCHHS
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BYIJIEBOJHOTO OOMiIHY B TIEYiHIIl. 3acTOCyBaHHS MEJIATOHIHY B SKOCTI
JiKapchKkoro 3acoly, SIKMA KOperye TposiBH Jia0eTy, MPU3BOJIUIO [0
BIJIHOBJICHHSI OKMCHO-BIJTHOBHOT'O OaJIaHCYy Ta BYIJIEBOJAHOTO OOMIHY B MEYIHIII
Ha p1BH1 KOHTPOJIBHOI ITPYIH TBapHH.

TakuM 4YMHOM TMOKa3aHO BIACYTHICTh IMPOSIBIB I'€NATOTOKCHYHOCTI
MeJIaTOHIHY, MIATBEP/PKEHO HOro aJanToreHHI BJIACTHUBOCTI Ta O€3MEYHICTH
3acTocyBaHHs 3a yMOB (hopmyBanHs L[] Tumy 2.

PROTEOLYTIC INDICES AND CONTENT OF a2-MACROGLOBULIN
IN BLOOD PLASMA OF PATIENTS WITH LARYNGOPHARYNX
CANCER

Klys’ Yu.G., Burlaka Yu.B., Voroshylova N.M., Gryn’ N.V.
SE “Kolomiychenko Institute of Otolaryngology of the National Academy of
Medical Sciences of Ukraine”, Kyiv, Ukraine
ulishka82@gmail.com

Aim. The development of local oncologic processes is related closely to a
number of systemic effects of the whole organism. A significant place belongs
to dysfunction of haemostatic system caused by complex interactions of
malignant cells and stroma elements. Tumor cells produce a wide number of
proteolytic enzymes that enter to systemic circulation and activate the
proenzymes of homeostatic system. This effects local and systemic homeostasis,
promotes invasion, and leads to the accumulation of peptide factors in blood
circulation. Some of these factors are toxic. The excessive secretion and
activation of proteinases cause the violation of proteinase-inhibitory balance in
blood. At the same time, the indices of the proteinase-inhibitory system may be
used to improve the diagnosis of tumor and evaluate the efficacy of different
treatments.

Material and Methods. The study involved patients who were hospitalized
in the Department of Cancer of ENT organs of the SE «Kolomiychenko Institute
of Otolaryngology» (Kyiv, Ukraine). The study involved 66 patients with
morphologically confirmed squamous cell carcinoma of the laryngopharynx
(LPC) stages III-IV (T2-4N0-2MO0). The control group consisted of 20
apparently healthy volunteers. The patients were divided into the main group
(A) and the comparison one (B). Both groups underwent 3 cycles of neoadjuvant
chemotherapy with an interval of 21-28 days. During the detoxification therapy
the main group received arginine-containing drugs and enterosorbent. The
patients of comparison group received solutions of crystalloids. Blood samples
were obtained from median cubital vein puncture of fasting patients in the
morning and mixed with 3,8% sodium citrate anticoagulant (9:1) in plastic test
tubes. Trypsin-like activity (TLA) was determined by the method of
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Weremeenko at al. by the rate of the cleavage of protamine and expressed in
nmol of released arginine per 1 min/ml of plasma. Thrombin-like activity
(ThrLA) was determined by amount of p-nitro aniline (p-NA) at cleavage of
chromogenic substrate S2238 and expressed in nmol p-NA per 1 min/ml plasma.
The content of a2-macroglobulin (a2M) was measured by the method of
Weremeenko at al. and expressed in g per 1 liter plasma. Statistical processing
was carried out using WinPEPI package of programs for biometrics research.
For the parameters that corresponded to the normal distribution (according to the
results of the Shapiro-Wilk test), the Student's t-test was used, to assess the
difference between the groups. Differences were considered significant at
p=<0,05.

Results and discussion The noticeable deviations of proteolytic indices in

plasma of LPC patients were revealed. It was found that before treatment the
level of TLA exceeded relative to the control value in 1,4 times (p<0,02). After
the treatment LPC patients of group A the level of TLA was decrease in 1,3
times on average in comparison to baseline before treatment were noted
(p1<0,02), i.e. it was reduced to the level of control. In patients of group B, after
treatment, this index was also decreased in 1,2 times compared to its level
before treatment, but still exceeded control values. Prior to treatment the level of
ThrLA was significant increase in 2,5 times in comparison to control group
(p<0,05). After the therapy in the group A this index decreased in 2,3 times
compare to initial level (p<0,05), and approached to the level of healthy persons.
In patients of group B after the treatment the level of ThrLA decreased 1,8 times
relative to its baseline value but at the same time it remained higher than that of
control. Pre-treatment content of a2M in both groups of patients was significant
reduced by an average 1,2 times relative to the control group value (p<0,05).
Both treatments have led to the normalization of this index.
The analysis of our results showed that the dynamics of changes in proteolytic
parameters and the 02M content in both type of treatment regimens is positive.
In patients of both groups the levels of TLA and ThrLA were directed to
normalization, and the level of a2M reaches to the control value, too. These data
support the idea of quite effectiveness of both approaches with some advantage
of the combined use of arginine and enterosorbent.
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JIMHAMIKA IMMOKA3HUKIB 3rOPTAJBHOI CUCTEMHU KPOBI
H{YPIB 3A YMOB MEPKA3AJIIJIOBOI'O I'NlIOTUPEO3Y

Tersina Koromiiiuyk, Oubra Makapenko, Jlronmuiaa Kapadamkak,
FOuisa Kapakai
Hamionansauit yaisepcuret imeHi I.I. MeunukoBa, Oneca, Ykpaina
tkolomiichuk odes@ukr.net

DYNAMICS OF RAT'S BLOOD COLLECTING SYSTEM INDICES UNDER
THE CONDITIONS OF MERCASALYL HYPOTHYROESIS
Tatiana Kolomiichuk, Olga Makarenko, Ludmila Karabadzhak, Julia Karakai
I.I. Mechnikov National University, Odesa, Ukraine

The simulation of hypothyroidism in rats impaired blood coagulation properties
(increase in the time of formation of the first thread of fibrin and fibrin clot and decrease in
the number of platelets). The use of complex therapy (Wobenzyme and a complex of vitamins
A, E, C), against the background of the formed mercazolyl hypothyroidism, showed a
tendency to normalize the studied indicators.

[TepBuHHO BHHHMKArO4i 3MiHM (DYHKIIIOHAJIBbHOI aKTHMBHOCTI IIUTOBHIHOL
3aJ1034, B TOMY YHUCIH1 1 TIIOTUPEO3, MPU3BOAATH 10 MOPYIIEHb reMocTasy. Y
HAIll 9aC MHUPOKO BUKOPHUCTOBYETHCS €H3UMOTEpAIis IS JTIKyBaHHS 3alalbHUX
Ta JIETEHEPATHBHHUX 3aXBOPIOBAHB, 3aBJASKH MO3UTUBHOMY BIUTUBY Ha KIIOYOBI
¢i13iomoriyHl 1 marodizioforiudi  mpouecd. Bigomo, 1m0 eH3uMoTeparis
NpOsIBIISiE  MPOTU3AMalbHy,  IMyHOMOJAYNIOIOYY,  MPOTHHAOPSKOBY  Ta
aHaJNbre3yrouy 110, CHpHUsE€ TOKPAILIEHHIO MIKPOUMPKYISALIi 1 PEeosaOriyHUX
napaMeTpiB KpOBI.

VY 3B'M3Ky 3 LIUM, METOIO0 JOCIHIJDKEHHS OyJ0 BHU3HAUEHHS IMOKA3HUKIB
3ropTajibHOI CHCTEMH KpOBI IIypiB MPU MOJEIIOBAHHI MEPKa30JIiJI0BOTO
TINOTHPEO3y Ha TIIi 3aCTOCYBAaHHS €H3UMOTEpaIlii B KOMIUIEKCI 3 BiTaMiHAMHU.

Memoou. Jlocnimxenns Oyno mpoBefaeHO Ha 24 Oinmux 06e3MopoaHUX
nrypax, macoro 280-300 r. [[ns MopaenmtoBaHHS TIMOTHPEO3y HpoTsarom 28 mid
IIOJICHHO TEPOPATbHO BBOIWIM MEPKA30JILT 13 po3paxyHky 5 mr/100 r macu
tBapuHu. lllypiB Oyno po3noauieHo Ha Tpu rpynu. llepiia — iHTakTHI TBapuHH,
Jpyra — TBapUHH, SKUM MOJEIIOBAIM TINOTUPEO3, TPETSd — LIypH, Kl Ha T
MOJICTTIOBAHHSI TIMOTHPEO3y OTPUMYBAIM IOJECHHO MEPOPATBHO KOMIUIEKC
npenapariB: BOOCH3UM, aCKOPOIHOBY KHUCJIOTY, aeBiT. J{0o Ta micis MOIeTOBaHHS
riNOTUPEO3y OLIHIOBAJIM CTaH TBapUH, y nepudepiiiHiii KpoBI LIypiB TPOBOIUIH
BU3HAYEHHS MOKA3HUKIB KOATYJALIIIHOrO reMocTasy (4ac rnovarky, 3aKiHUCHHS
3rOpTaHHS KpOBI Ta MiAPaXyHOK KIIbKOCTI TpoMOoruTiB). Hampukinii
EKCIIEPUMEHTY PO3pPaxOBYBaJIU OPTaHHUMN 1HJIEKC.

Pesyromamu. Bigomo, 1m0 KoaryJasimidiHUNA reMocTa3 3aJIeKHUTh TEBHOIO
MIPOIO BiJl KUIBKOCTI KJIITHH KPOBI 1 OCOOJIMBO BiJ KUIbKOCTI TpombonuTiB. Ha
28 100y eKcmepuMeHTy y MIypiB 2-0i rpynu OyJi0 BU3HAYEHO BIPOTiAHE
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3MEHIICHHS TPOMOOIUTIB Ha 22,8 % y MOPIBHAHHI 3 BUXIIHUM TOKAa3HHUKOM
TBapuH 11i€i Tpymu. lle Moxxke OyTm 0OYMOBIICHO TOPYIICHHSM IPOIECY
BUBUJILHEHHSI TPOMOOIIUTIB 3 METaKapioOlUTIB 32 YMOB PO3BUTKY TiMOTHUPEO3Y,
0 Y3rOUKY€TbCS 3 JAaHUMU JITeparypu. Y TBapuH 3-0i TIpynu NpH
3aCTOCYBaHHI KOMITJIEKCHOI Teparii BUSBICHO JIUIIE TCHACHINIO 10 3MCHIIICHHS
TPOMOOITUTIB TIOPIBHSIHO 3 BUXIJIHMM IIOKAa3HWKOM 1 TBapWHAMHU IHTAKTHOI
rpynu. He3Baxkarouu Ha Te, IO KiJIbKICTh TPOMOOIIMTIB 3HAXOAMIIACH Y MEKax
HOpPMHM, 3MEHIIEHHS iX YHClIa HaNpUKIHII MOJENIOBAHHS TINOTUPEO3Y
00yMOBHMJIO 3HIKEHHS KOAryJSLIMHUX BJIACTUBOCTEH KpoBi mIypiB. IIposBom
I[OT'O CBITYUJIO 301JBIIEHHS Yacy YTBOPEHHS Iepiioi HUTKU (PiOpuHy Ta yacy
YTBOPEHHSI 3TYCTKY.

HarmnpukiHili ekcriepuMeHTy B yMOBaX PO3BUTKY TIIOTUPEO3Y Y IIypiB 2-0i
Ta 3-0i rpym BiAMivaau 301IbIICHHS Yacy YTBOPEHHs mepinoi HUTKU GiOpuHy Ha
36,9 Ta 45,3 % y mopiBHSAHHI 3 BHXIJIHUM ITOKa3HUKOM 1 Ha 16,5 ta 22,7 %
BIJIHOCHO NTOKa3HHUKA IHTAKTHUX TBAPHUH

Yac yTBOpEHHsI 3ryCTKYy B KpOBI LIypiB 2-01 Ta 3-0i Ipynu BIpOTLAHO
30uTbIKBCSA Ha 32,4 Ta 49,9 % 10 BiAHOILIEHHIO IO BUXIJHOIO piBHSA 1 HA 19,8 Ta
25,5 % 1o BIIHOUIEHHIO J0 IOKa3HUKA TBAPUH KOHTPOJIBHOI IPYIIH.

3acTocyBaHHS KOMIUIEKCHOI Tepamii He BHUKIMKaIo crabumi3arii
MOKA3HHUKIB Yacy 3rOpTaHHS KpOBl, aje MpU LUbOMY BHSBJIEHA TEHJIEHLIS [0
HOpMaJli3alii KIUIbKOCTI TPOMOOIMTIB. MOKJIMBO 3aCTOCYBaHHS KOMIUIEKCY
aKTUBYBAJIO TMPOIEC BUBIJILHEHHS TPOMOOITMTIB Ta MOKPAIIUIO PEOJIOTIuHI
BJIACTUBOCT1 KPOBI.

MogentoBaHHs TINOTHPEO3y TPU3BEIO JO BIPOTITHOTO 301IBIICHHS
OpraHHOTO 1HJEKCY IUTOBUIHOI 3a71031 y 3,3 pa3u, a 32 yMOB Tepartii - JUIIe y
2,2 pa3u Mo BIAHOIICHHIO JI0 TTOKa3HUKA 1HTAKTHUX IIYPiB.

Takum uymHOM, 3aCTOCYBaHHS KOMILJIEKCHOI Tepamii HEe HOpMalli3yBayio
MOKa3HUKM 3rOPTaHHSA KPOB1 Yy IIypiB Ha TJII PO3BUTKY TiMOTHUPEO3y, aje Oyia
BUSIBJICHA CTAOUTI3aIlisl KUTBKOCTI TPOMOOIIUTIB, TOKa3HIUKA OPTAaHHOTO 1HJIEKCY 1
CTaHy TBapWH.

Bucnosxu.

1. Bu3HaueHo 3MEHIIEHHS KIJTLKOCTI TPOMOOIUTIB Y KPOBI IIyPIiB 32 YMOB
rinotupeo3y Ha 25 %, a mpu 3acTOCyBaHHI KOMIUIEKCHOi Tepamii Ha 17 % y
NOPIBHSHHI 3 MOKa3HUKOM KOHTPOJIbHOI TPyIIH.

2. 3a yMOB MOJICJIFOBaHHS TIMOTUPEO3Y Yy IIypiB 2-0i Ta 3-01 rpymnu yac
YTBOPEHHs Tmepuioi HUTKU (iOpuHy 30uIbmMBca Ha 16,5 ta 22,7 % mo
BIJIHOIICHHIO J0 MOKa3HUKa KOHTPOJIbHOI IPYIIH.

3. BusHaueHo, 1m0 Yac YTBOPEHHS 3TYCTKY KpOBI y IIypiB Ha Tii
TINOTHPEO3y Ta MPH 3aCTOCYBaHHI KOMIUIEKCHOI Tepartii 30impmuBesa Ha 19,8 Ta
25,5 % BIANOBIHO 1O BITHOIICHHIO JI0 TTOKa3HHWKA TBAPUH KOHTPOJIBHOI TPYIIH.

4. 3acTtocyBaHHSA KOMIUIEKCHOI Tepamii Ha TIi TIMOTUPEO3y OOyMOBHIIO
HOpMAaJTi3aIlilo CTaHy TBapWH, 3MEHIICHHS OpraHHOTO iHAekcy Ha 34 % Ta

101



“Current problems of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemum cyyacHoi 6ioximii, KniTMHHOI 6ionorii Ta disionorii ”, 1-2 }koBTHA 2020 p. AHinpo,
YKpaiHa

COPUSUIO PO3BUTKY TEHJICHINT 70 30UIBIIEHHS KUIBKOCTI TpPOMOOIHTIB Y
nepudepiiiHii KpoBlI MO BITHOIICHHIO JO0 I[IOKa3HUKA IIypiB, sKi 11 He
OTPUMYBAJIH.

METABOJII3M HIKOTUHOBOI KUCJIOTHU B TKAHUHAX IIYPIB
HICJA OJHOPA3OBOI'O PEHTI'EHIBCBKOI'O OITPOMIHEHHA

Oxkcana Kokomkina, Osiekcanap 3anoposx4eHKko
Opnecbkuii HalioHaNIbHUE yHIBepcuteT iM. [.I. MeunukoBa, Opeca,
Ykpaina
sana33(@ukr.net

NICOTIC ACID METABOLISM IN RAT TISSUES AFTER SINGLE X-RAY
IRRADIATION

Oksana Kokoshkina, Oleksandr Zaporozhchenko
Odesa National University I.I. Mechnikov, Odesa, Ukraine

The introduction of '“C-nicotinic acid at a dose of 10 mg/kg without showing a
significant effect on the level of reduced nicotinamide coenzymes, in combination with X-ray
irradiation at a dose of 6 Gy contributed to a significant increase in NADH+NADPH in the
brain, small intestine and liver. tissue potential, as in the body's adaptive response to radiation
exposure.

Binomo, mio ioHi3yroue ONpOMiIHEHHS Mae MOAM(IKYIOUMW BIUIMB Ha
MeMOpaHHI CTPYKTypH KIITHH Ta (QepMeHTHI cuctemu, 30kpema Ha HAJI-
3aJIeKHI JICTIIPOTEHAa3M, SKI BIAITPAIOTh BAXKIUBY pOJIb B METa0OJIYHUX
npouecax. BpaxoByroum, mo kodpepmeHTHI (opmu BitamiHy PP BUSABISAIOTH
pEryiasTOPHUI BIUIMB HA IIBUAKICTh Ta HAIIPSIM METAa0O0JIIYHUX MPOLECIB, IOCTAE
NUTAHHS PO NEPEepPO3MOAlT Ta METa0O0IIUHI OCOOIMBOCTI HIKOTHHOBOI KUCIOTH
B OpraHi3mi TBapuH. ToMy MeTa HaIIoro JOCIIIKEHHS Mojsiraia B J0CI1KEHHI
MeTab0s1i3My HiKOTHHOBOI KMCIOTH B TKaHMHaX MLIypiB mmicis BeeaeHHs *C-
HIKOTHHOBOT KUCJIOTH Ta OJHOPA30BOI'0 PEHTI€HIBCHKOI'O ONTPOMIHEHHS.
Memoou. lllypam 1 rpynu BHYTpiltHEOM's130B0 BBOAMIIN 0,9% po3uuH Xjaopumy
HaTpis (KOHTpoJibHA Tpyna). TBapuHam 2 rpynu BHYTPIIIHbOM'S30BO BBOIUIH
HIKOTHHOBY KucJIOoTy B 11031 10 mr/kr macu (HK). Illypu 3 rpynu orpumyBaiu
peHTremBCBKe onpoMiHioBanHs B 1031 6 I'p (PO). TBapunam 4 rpymnu
BHYTpimHbOM's130B0 BBOAMIM HK B 1031 10 Mr/kr macu i1 ompomiHIOBaIu
(PO+HK). Ilypam Bcix rpyn BBOauIM BHyTpimHboM's30B0 “C-HK (3arambna
aktuBHICTH 0,1 MKu (37 Mbk), nmuroma aktuBHicTh 4,2 'brx/MMOns) B 1031 1 MT
Ha Kr Macu TBapuHu. YUepe3 6 roauH michs paaioxpomartorpadii B KpoBi Ta
TKaHWHax BU3Hauyanu metadonitu HK.

Pezynomamu. BcranoBineHo, mo B rpym TBapuH npu BBeaeHHi HK
IHTEHCUBHICTb YTBOPEHHSI HIKOTIHYpOBOM KHCJIOTH 3HAYyHO MEPEBHUIIYE
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MIBUKICTh CUHTE3Y HiKOTHHaMigHUX KodepmenTiB. PO 1 PO B moeananni 3 HK
CIPHSUIO 3POCTAHHIO PIBHS HIKOTIHAMIAHUX KO(MEPMEHTIB, OCOOJHMBO CyMH
HA/IH 1 HA/I®H B neyiHui, TOHKOMY KHIIIEYHUKY, HUPKax 1 B MO3KY.

Bucnosox. Beenennss HK He BUSBIIAIOUM CYTTEBOIO BIUIMBY Ha PIBEHb
CyMHM BIJIHOBJICHUX HIKOTMHAMIJHUX KO(epMeHTiB, npH mnoegHaHHl 3 PO
3pOCTaHHIO BIJIHOBHOTO TOTEHIlally TKAaHWH, AK Yy aJanTaliidiHa peakuis
OpraHi3aMy Ha pajialliifHUi BILUIUB.

MITOXOH/IPIi MEYIHKH LIYPIB 3A YMOB BILIUBY
MEJIATOHIHY HA ®OHI IYKPOBOI'O ATIABETY THUILY 2

Mapuna Kyapsimosa', Oabra JIbommuna’, Booaumup Kumok?,
Caitnana Kupuuenxo'
! TninpoBchKuil HamioHanbHUi yHiBepeuteT imeni Onecs onuapa , JIHinpo,
Ykpaina
?JlepkaBHuii 3aK1a]1 «J{HIMPONETPOBCHKA MeMYHA akaaeMis MiHicrepcTsa
OXOPOHHU 3710poB’s1 YKpainw», J{Hinpo, Ykpaina
e-mail: maryna.kudryaschova469@gmail.com

RATS LIVER MITOCHONDRIA UNDER THE IMPACT OF MELATONIN WITH
OF THE TYPE 2 DIABETES MELLITUS

Maryna Kudryaschova'!, Olga Dyomshynal, Svitlana Kyrychenko',
Volodymyr Zhilyuk?
'0Oles Honchar Dnipro National University, Dnipro, Ukraine
2 State Institution "Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine",
Dnipro, Ukraine

Type 2 diabetes mellitus is one of the most common diseases in the world. The search
for drugs that prevent the development of this disease and its complications has been an
urgent issue among scientists for a long time. However, numerous studies have shown high
hepatotoxicity of many antidiabetic drugs. The reason is mitochondrial dysfunction. The
search for antidiabetic drugs that do not cause mitochondrial dysfunction is still ongoing.

ykpoBuii niader tumy 2 € OAHUM 3 HAWMOUIMPEHIIIUX 3aXBOPIOBAaHb B
ychoMy CBITI. [lomyk nikapchbkux 3aco0iB, skl 3amoOiraroTb PO3BUTKY IET
XBOpOOM Ta 1i YCKJIaJIHEHb € aKTyaJlbHUM IUTAHHSAM CEpell HAyKOBIIB JOCHUTb
TpuBanuii 4ac. OpjHak, Oarato4yuceNbHI IOCTIKEHHS TOKa3ajdd BHUCOKY
renaTOTOKCUYHICTh 0araTbOX TaKWX 3aco0iB: TPOTJITAa30H, TIIOCHKIAMI,
penarmiinin (Almazroo et al., 2017; Kolaric et al., 2019; Patel et al., 2016;
Stieger, 2011; Yang et al., 2013). OnHi€ro 3 NpUYNH TPOSBY reNMaTOTOKCUYHOCTI
€ mitoxouapianeHi auchynkimii (Masubuchi et al., 2006; Julie et al., 2008;
Okuda et al., 2010; Pauli-Magnus et al., 2010), 1o npu3BOaUTh 10 MOPYIICHHS

€HEepreTHYHUX TNpPOLECIB y KIITUHAX [EYIHKH, $SKI TICHO TIOB’SI3aHl 3
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BYIUJICBOJAHUM 0OMiHOM. Hacmiakom MITOXOHApianbHUX AUCHYHKIN € HaIMIpHA
MPOYKIliS BUIbHUX paaukaiiB (akTuBHUX (popm kucHio, ADK), mimensmu st
AKUX CTalOTh KIITHHM. ToOMy, JIIKapchbKl MpenapaTd 3  BHUSBJICHOIO
TeNaTOTOKCHYHICTIO BHWBEACHI 3 PUHKY BHUKOPUCTaHHSA. A, TOIIYK
aHTU11a0ETUYHUX JIIKAPCHKUX 3ac001B, SIKI HE BUKJIMKAIOTH MITOXOHIpIaJIbHI
nucyHnkiii, 1oct TpuBae. ToMy, MeTra poOOTHU mojsirana B JOCHIIKEHI CTaHy
MITOXOHJPiM MEYIHKK 32 YMOB BIUIUBY MEJATOHIHY Ha (POHI CTPENTO30TOLMH-
1HAYKOBaHOI Tinepriikemii.

ExcriepuMeHT mpoBOAMIM Ha MIypaxX — CTATeBO3PUIMX CcaMIiX JIHI
Bicrap macoro 230-250 1 BiAMOBIIHO A0 HOPM YTPHUMAaHHS, BUMOT Ta MPaBUII
MOBO/PKEHHA 3 JIaDOpaTOpHUMHU TBapuHamu. EKcriepuMeHTaIbHy MOJENb
1HYKYBaJIH IIJITXOM BBEJICHHS BHYTPIIIHHOUEPEBUHHO CTPENTO30TOIIMHY B /1031
65 Mr/Kr Baru TBapuHU B BUTIIAIL 5% po3unHy B mutpatHoMmy Oydepi, pH 4,5
(l'anenosa, 2010). Menaronin (Bira-menatonin, BAT «KuiBchkuii BiTaMiHHMIA
3aBO/», YKpaiHa) BBOJAWIM BHYTPIIIHBOILUTYHKOBO OJIMH pa3 Ha J00Yy MPOTATOM
OCTaHHIX 7 JHIB ekcnepumeHTy. Jlo3a mpemapary cranoBuia 10 mr/kr, uio
BiAMOBIAae TepaneBTUYHOMY aianazony (EDS50), mo pexkomMeHayeThCs B
eKCMEPUMEHTAIbHUX JOCTIKEHHSAX BIAMOBIAHO A0 (OPMYyNIH MEpepaxyHKY.
KoHTponbHa rpyna TBapuH y BIANOBIIHUNA MEPiOJ] €KCIEPUMEHTY OTpUMYyBajia
BOJy. MITOXOHAPIT NEYIHKM  BUIULSIIM  METOAOM  JU(EpeHIIaIbHOTO
uentpudyrysanns (Wieckowski et al., 2009) y cepenoBulili BUaiJICHHS.

BceranoBneHo, 110 IHTOKCHKAIlil  CTPENTO30TOLIMHOM  BHUKJIMKA€E
MITOXOHApiaJIbHI ~ AUCHYHKINT KIITHH TI€YIHKH, 10 CYIPOBOIKYBAJIOCH
3HIDKEHHSIM  €(DeKTUBHOCTI €JEKTPOH-TPAHCIOPTHOTO JIAHIIOra 3a PaxyHOK
3HIDKEHHSI aKTUBHOCTI cykiuHaTaerinporenasu (CHIN, kommekc 1) maitxe y 3
pasu MOPIBHSHO 3 KOHTPOJBHOIO Tpymnor. OIHOYACHO, TaKl 3MiHM BKa3ylOTh Ha
3HIDKEHHST €(DeKTUBHOCTI POOOTH IUKIY TPUKAPOOHOBHX KHCIIOT, OJIHIEIO 3
ninsiHok sikoro € CIII'. Ha BcTaHOBJIEHI 3MIHM Tak0X BKa3ye MigBuIleHHS B 10
pa3iB KOHLEHTpauli MmpyBaTy B MITOXOHIpiAX. Takoxk, BIAOYBAJIOCh 3HM>KEHHS
e(pEeKTUBHOCTI TPOIECY YTWIi3allii aMiaKy, aKTHBHHUM YYaCHHUKOM SKOTO €
acnapraramidotpancepasa (AcAT), akTUBHICTh SIKO1 3HIDKYBajach y 2,5 pasu
MOPIBHSHO 3 KOHTPOJBHOI TPYyIol0. 3acTOCyBaHHS MEJATOHIHY B SIKOCTI
Kopuryrouoro 3aco0y mposisiB LJI Tumy 2 chopusino BiJAHOBJIEHHIO
(GyHKLUIOHYBaHHA  MITOXOHJIpiH, [0 CYNPOBOJKYBAJIOCS  BIJHOBJIECHHAM
aktTuBHOCTI CJII", ACAT 1 3HM)KEHHSIM KOHIICHTpAIlli MipyBary.

TakuM 4yuMHOM, MPOSIBOM CTPENTO30TOLMH-1HIyKOBaHoro LI/l tumy 2 €
MITOXOHApIJIbHI TUCPYHKIIT KIITHH TIEUIHKH, 34 PaxyHOK TMPUTHIYEHHS
(GyHKIIOHYBaHHS TUXAIBHOTO JIAHIIOTY, ITUKITY TPUKAPOOHOBUX KUCIIOT 1 IIUKITY
CEYOBHHH. 3aCTOCYBaHHSI MEJIATOHIHY CIPHSIIO 3HIKEHHIO TOKCUYHUX TMPOSBIB
3axBoproBaHHsA. OTpuMaHi pe3yJbTaTh MOTPEOYIOTh MOJANBIINX JTOCHTIIKEHb Ta
MOXYTh HaJaTH JNOJATKOBY IH(POPMAII0 MPO MOXKIHUBI MEXaHI3MU PO3BUTKY
MEY1HKOBOI 1HCYJIIHOPE3UCTEHTHOCTI Ta 11 KOPEKIIii.

104



“Current problems of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemum cyyacHoi 6ioximii, KniTMHHOI 6ionorii Ta disionorii ”, 1-2 }koBTHA 2020 p. AHinpo,
YKpaiHa

IMYHOBIOXIMIYHI ®PAKTOPU ®OPMYBAHHS )
OKCHUJATHUBHOI'O CTPECY B YMOBAX CEPIHEBO-CYJIMHHOI
MATOJIOI'TI

Jlinkan H.I', Kyumenko O.b., Mxirapsu JI.C.

Hixuncekuii lepxaBuuii YHiBepcuteT iMeHi Mukonu ['oronst, Hixkun, Ykpaina
JAY HHII «IuctutyT kapaiosorii iM. akaa. M. JI.Ctpaxxeckay HAMH VYkpaiuu,
KuiB, Ykpaina
lipkannaira@ukr.net

IMMUNOBIOCHEMICAL FACTORS OF OXIDATIVE STRESS FORMATION IN
THE CONDITIONS OF CARDIOVASCULAR PATHOLOGY

Lipkan N., Kuchmenko O., Mkhitaryan L.
NSC “The M.D. Strazhesko Institute of Cardiology NAMS of Ukraine”, Kyiv, Ukraine;
Mykola Gogol Nizhyn State University, Nizhyn, Ukraine

Currently, there is no doubt about the important role of oxidative stress, which
develops due to excessive activation of free radical oxidative processes, primarily lipid
peroxidation with the accumulation of end products of their oxidation and reduced activity of
antioxidant systems. At the same time, many researchers suggest a relationship between the
immunoinflammatory activation and the intensity of oxidative stress.

Ob6rpynmysanns: B TenepilliHii yac HE BUKIMKAE CYMHIBY Ba)XJIMBa POJIb
OKCUJATUBHOIO CTPECY, KWW PO3BUBAETHCS BHACIIJOK HAJAMIPHOI AaKTUBaLlli
BUIbHOpaauKanbHUX (BP) OKHCHIOBaJIbBHMX mpoueciB, B Mepuy 4Yepry
NEPEKUCHOTO OKHCHEHHS JIMiAIB 3 HAKONUYEHHSM KIHIEBUX MPOIYKTIB IX
OKHMCHEHHS Ta 3MEHIICHHSM aKTUBHOCTI aHTHOKCHUIAHTHUX CHCTEeM. B TOM ke
gac 0Oarato JOCHIAHUKIB TPHUITYCKAIOTh B3a€EMO3B’SI30K MK HASBHICTIO
iMyHO3ananbHO1 akTuBallii (IA) Ta 1HTEHCHUBHICTIO OKHCHIOBAJIBHOTO CTpPECY
(OC).

Memoro nanoi poGoTH OyJI0 OLIIHUTH 1HTEHCUBHICTh BP OkuCHIOBaIbHUX
IpolIeciB, MOKa3HUKIB [A Ta cTaHy aHTHOKCHUIAHTHUX (PEPMEHTHHX CHUCTEM Yy
123 xBopux Ha xpoHiuHy cepueBy HenoctatHicTh (XCH) Ha donl imemiuHOi
xBopoou cepist (IXC) Ta aprepianshoi rineprensii (Al'). KonrponbHy rpymy
ckyanu 30 IpakTUYHO 310POBUX OCIO0.

Memoou Oocniodcenns: 1HTeHCUBHICT, OC BU3HAYaIM  I[UIAXOM
CHEKTPOPOTOMETPUYHOIO BU3HAYEHHS MEPBUHHUX Ta KIHUEBHX NpOAyKTiB BP
OKHUCHEHHS JIMiAIB - JieHoBUX KOH toratiB (/1K) Ta majaoHOBOro mianbaeriay
(MIA), KIHI[EBUX IPOJIYKTIB BP MoaudiKarii o1n1kiB-1,4-
JUHITPO(EHUIT1Ipa30oHiB (AHD), aKTUBHOCTI KaTajiasu Ta
cynepokcupaucmyTtazu  (COJ[). HasBHicTh  iMyHO3amajdbHOI  aKTHBAIii
OI[IHIOBAJIM HUISIXOM CHEKTPOPOTOMETPUYHOTO BU3HAYEHHSI B CHUPOBATII KPOBI
KUIbKOCTI C-peakTUBHOTO O1IKY; (YHKIIOHAIbHY aKTUBHICTh MOHOIIUTIB

105



“Current problems of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemum cyyacHoi 6ioximii, KniTMHHOI 6ionorii Ta disionorii ”, 1-2 }koBTHA 2020 p. AHinpo,
YKpaiHa

(CTIOHTaHHY Ta CTUMYJIbOBaHY), a TaKOX iX pe3epBHY MOTJIMHAIBHY 3/1aTHICThH
Bu3Havanu 3a jponomororo HCT-tecTy 3 BUKOpUCTaHHSM MOP()OIOTIYHOTO
NiJpaxyHKy y Ma3kax. 3 METOK OLIHKM (yHKIiOHambHOro crany NO-
CHUHTA3HHUX peakliil B IJIa3Mi KpPOBl CHEKTPOPOTOMETPUYHO BU3HAYAIU BMICT
OJIHOTO 3 KIHUEBHMX MPOAYKTIB LIMX pEaKLIN-IUTPYIiHYy. PiBeHb Mpo3anaibHUX
IUTOKIHIB-1HTEepaelKkiHy-6 (IL-6) Ta TymopHekpotuuHoro daxtopy o (TNF-a)
BUMIPIOBAJIM METOJIOM IMyHO(EPMEHTHOTO aHAI3Y.

Pezynomamu oOocnioxcennsi: Ha MiACTaBl OTPUMAHUX JaHUX MOXKHA
3po0UTH BUCHOBOK, 1m0 y XxBopux 3 XCH BHachigok IXC ta AI' po3BuBaeThCs
OC, B (dopMyBaHHI SIKOrO0 MPUUMAIOTh Yy4YacTh SK JIIMAHI, TaKk 1 OI1JIKOBI
KoMrnoHeHTH kpoBi. Bwmict mpoayktis I10JI, K Ta MJIA, BHUSBUIUCH
MiJBHIICHUMU B cepeaabomMy Ha 27% ta 43% BiamosigHo, a piBeHb 1,4-J1'd-na
35% B mopiBHSHHI 3 KoHTposieM. Lli 3pylieHHS CymnpoBOIKYBaJIUCH
JIOCTOBIPHUM 3HIDKCHHSIM aKTUBHOCTI KaTtaiaszu Ta COJl, BiamoBigHo Ha 23% Ta
31%. IIpo TA cBiguuno nocrosipHe 30inbieHHs piBHs CPb B cupoBatiii kposi,
(yHKL10HAJIBHOI aKTUBHOCTI Ta PE3€PBHOI MOMIMHAJIBHOI 34aTHOCTI MOHOLIUTIB,
a TakoXX BMICT mpo3anajbHuX LUTOKIHIB -IL-6 Ta TNF-a, Ha 19% Ta 23%
MOPIBHSIHO 3 KOHTPOJIEM. 30UIbIIECHHS PIBHA LUTPYJiHY B Iu1a3Mi KpoBi Ha 41%
cB1MUUTh Tpo akTuBaliro NO-CHHTa3HUX CHUCTEM, HaAWOLIbII BIPOTITHO, 34
paxyHoK 1HIyuoenpHo1 130popmMu NO-cHUHTa3u, MPEJACTABICHOI MEPEBAKHO B
IMYHOKOMIETEHTHUX KJIITUHAX, SIK1 MPUUMAIOTh YYacCTh y 3alalbHUX PEAKIIIAX.
bararoakropHuii  KOpensUIMHUN  aHaIi3 BUSBUB  B3a€EMO3B 30K  MIXK
MOKa3HUKAaMU JOCHKyBaHuX cucteM. Tak, aktuBHicTh COJl BusiBuia
HeraTuBHUH B3aeMo03B’ 5130k 3 MJIA (r=-0,37, p<0,05), a akTUBHICTbH KaTajaa3u —
3 piBaem JIK (r=-0,35, p<0,001). Bwmict nutpymiHy BHSIBUB 3BOPOTHHUI
KOpEJSIiHUN 3B’S30K 3 akTUBHICTIO Katanasu (r=-0,31, p<0,05) ta COJ (r=-
0,39, p<0,02). Ilpu 11boMy piBEHb UTPYJIIHY MO3UTUBHO KOPEIIOBAB 3 BMICTOM
npo3ananbHux nutokiHie-3 IL-6 (r=0,31, p<0,01) Ta TNF-a (r=0,27, p<0,05).
Mix aktuBHicTio COJl Ta piBHEM  NOTJMHAJIBHOI 3JaTHOCTI AKTUBHOCTI
MOHOIIMTIB BCTAHOBJICHUN HEraTUBHUM KOpessLiiHuN B3aemMo3B 130K (r=-0,30,
p<0,01).

Bucnosxu:

1. B dopmyBanni OC y xBopux Ha XCH Ha ¢oni IXC ta AI' npuiimatoTsb
y4acTb JIMIHI, OLIKOBI KOMIIOHEHTH, (PEPMEHTHI CUCTEMH KPOBI.

2. Pozsutok OC 'y XBOpHMX Ha  CEpUEBO-CYJIMHHY  MaTOJIOTIIO
CYIPOBOJKYETHCS  MMIJBUIICHHSAM (YHKIIOHATBHOI aKTHUBHOCTI NO-
CHUHTA3HMUX CHCTEM, Ha I1I0 BKa3y€ MPUPICT BMICTY KIHIEBOTO MPOIYKTY
X (EPMEHTATUBHUX PEAKIIiH - HIUTPYIIIHY.

3. Busgsnennii B3aeM03B’s130k MDK 1HTeHCHUBHICTIO OC, aKTHBHICTIO
IMyHO3amajJbHUX peakiii Ta ¢yHKIIOHATBHOK akTuBHICTIO NO-
CHUHTA3HUX CHUCTEM.
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BIIJINB ECTEPIB TIOCYJ/Ib®@OHATIB
HA CTAH AHTUOKCHUJAHTHOI CUCTEMMH KPOBI II1YPIB

Harauis JIro0ac, Pyciiana Ickpa, Bipa Jlyoenennb
[nctutyT 61osorii TBapun HAAH, Byi., Bacuns Cryca 38, JIbBiB, 79034,
Ykpaina
n_lubas@ukr.net

EFFECT OF THIOSULPHONATE ESTERS ON THE STATE OF
ANTIOXIDANT SYSTEM IN RAT BLOOD

Nataliia Liubas, Ruslana Iskra, Vira Lubenets
Institute of Animal Biology NAAS, Lviv, Ukraine

Thiosulfonates are sulfur-containing, biologically active compounds, synthetic
analogues of natural bioregulators, in particular, the active substance of garlic (Allium
sativum L.). The high index and wide range of biological activity of thiosulfoester esters, their
stability and low toxicity allowed to offer these compounds as medicinal substances. It was
found that the consumption by rats of oil solutions of esters of thiosulfonates — of
ethylthiosulfonate (ETS), allylthiosulfonate (ATS), acetylalylthiosulfonate (AATS) causes an
increase in the activity of catalase (CAT) and superoxid dismutase (SOD). The activity of
glutathione peroxidase (GP) increases in the blood of rats that consumed ETS, while in the
hemolysates of rats that consumed oil solutions of ATS, AATS - the activity of GP decreases.

Obrpynmysanus ma mema. Ectepu Tiocynb(oHATIB - 116 CHHTE30BaHI Ha
kadeapi TexHonorii 010J0TYHO aKTUBHUX CHOJYK, (apmariii Ta 610T€XHOJIOT1i
HamionanpHoro yHiBepcuTeTy «JIbBIBChKAa MOJIITEXHIKa» O10J0TIYHO aKTUBHI
PEYOBMHHM, SIKI € CTPYKTYpHUMH aHajmoramMu ¢itoHuuaiB 4dacHuky (Allium
sativum L.). Bucokuii iHaeKC 1 MIMPOKHM CIEKTP aHTUMIKPOOHOT aKTMBHOCTI
TiocynbdoectepiB, iX CTaOUIBHICT, Ta HHU3bKA TOKCHUYHICTH JIO3BOJIMIIN
3ampONOHYBATH Il CIOJYKH SIK JKapchKi cyOctaHiii. CydacHa KOHIICTIIIis
JIKyBaJIbHUX Ta MPOTEKTOPHHUX 3aCO01B CIIPSIMOBaHA HA PO3POOKY METO/IIB, K1 O
3amo0iraqd  YIIKO/DKEHHIO 1 3aruOeni  BCiX THIIB  KIITHH. BaXiauBoro
BJACTUBICTIO TAaKHX JIIKAPCHKUX PEYOBUH Ta MPOTEKTOPIB MOBUHHA OyTH
HasBHICTh AHTHOKCUAAHTHOro edexty. Tomy, MeTorw JIoCiiKeHb OyJio

3’sCyBaTH BILINB ecTepiB T10CYJIb()OHATIB - S-eTnn-4-
aminooenszentiocyinbponary (ETC),  S-anmin-4-amiHoOeH3eHTIOCYIb(OHATY
(ATC), S-anerun-amiHOOEH3EHTIOCYIb(OHATY (AATC) Ha CTaH

AHTUOKCHUJIAHTHOT CUCTEMH KPOBI Ja0OpaTOPHUX IIIYPIB.

Memoou. JlocnipkeHHs TPOBOAWIM Ha CaMIPIX-aHAIOrax JiadOpaTOPHUX
IIypiB, PO3UICHUX Ha 4 TPYIH 10 5 TBapHH y KoxHii: | rpyna — korTpossHa, 11, 111,
IV — nmocnmigni. TBapuHaM KOHTPOJIBHOI TPYNHH OJHOPA30BO Ha J100y 110 KOpMY
nogasamm 1 e’ omii; mocmimmiii tpymi I — 1 cM® omiiioro posuuny ETC, 3
pospaxysky 100 mr/kr macu Tina; gocmignii rpymi II — 1 ¢M® omiliHOro posumnHy
ATC, 3 pospaxynky 100 mr/kr mMacu Tina, gocmigmiit rpymi III — 1 ¢m® omiiinoro
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pozunHny AATC 3 pospaxynky 100 mr/kr macu Ttima. Jlocmin tpuBaB 21 moOy.
MartepiasioM aisi AOCHIIKEHb CIYTyBalM TEMOJI3aTH KpPOB1 MIypiB, y SKHUX
Bu3Hauamu aktuBHICTh COJl, karamasu, ITI. Opepxani uudposi gaHi
00poOsimun  cratucTiyHO 3a jgonomoror mnporpamu  Microsoft EXCEL,
BUKOPUCTOBYIOUM MeTo one-way ANOVA.

Pezynomamu. Axtusnicts COJ] BiporijiHo 3pocTajia y remMoJiizarax urypis
I, I ta IV npocmimgnux rpyn y mnopiBHsiHHI 3 | rpymoro Ha 50, 88 ta 59%
BIJIMOBIHO. AKTUBHICTh KaTasla3u 30uIblIyBanacs y remodnizarax urypis II, 111
ta IV mociigHux rpyn y mopiBHSIHHI 3 KOHTPOJIBHOIO Tpymoro Ha 28, 57 Ta 41%
BiiMoBiAHO. AKTUBHICTH ['TI 3pocTana B remomnizatax tBaput Il rpynu na 30%, a
y remodmizatax urypiB III ta IV rpyn cmnocrepiramock BIpOTiHE 3HUKEHHSI
kounentparii ['Tl momo kouTposbHOI Tpynu Ha 15 Ta 54% BinmoBimHO.

Bucnosok. Y npoBefieHUX AOCTII)KEHHSAX BCTAHOBJIEHO, 110 CHOKMBaHHS
nrypamu OiiHUX po3uuHiB ectepiB TiocyibpoHaTiB - ETC, ATC, AATC
3YMOBJIIO€ 30UIBIIICEHHS AaKTUBHOCTI KaTajga3W Ta CYNEPOKCUIJICMYTa3u B
remoiizatax. AktuBHicTh [Tl 3pocrae y remosizatax KpoBl UIypiB, SKIl
cnoxkuBan ETC, Toal K y reMoutizaTtax I1ypiB, Kl CHOKHUBAJIXA OJN1IHI PO3UHHH
ATC, AATC - akrtuBHicTh [Tl 3HMXKYyeTbCS, MO MOXE CBIAYUTH PO
NPUTHIYCHHS [aHUMHU PEUYOBHHAMH TIyTAaTiOHOBOI JAHKKA aHTHOKCHIAHTHOTO
3axucty. OqHak HEOOX1HI MOAANBII JTOCTIKEHHS, 1II00 MOBHICTIO MPOSICHUTH
MOJIEKYJIIPHUN MEXaH13M JJaHOTO MPOLECY.

EKCHPECIA JIAKTO®EPUHY JIIOAUMHU B TPAHCI'EHHHX
POC/IMHAX TOMATIB TA KAPTOILII IIIIBULIYE€ IX CTIUKICTb
A0 ®ITOITATOI'EHIB

AHacracig bysiamBiiai, Aaina €Emennb
HY «luctutyTt Xap4yoBoi 6iotexHoszorii Ta renomiku HAH Ykpainuy, Kuis,
Ykpaina
buziashvili.an@gmail.com

EXPRESSION OF HUMAN LACTOFERRIN IN TRANSGENIC TOMATO AND
POTATO PLANTS ENHANCE THEIR RESISTANCE TO PHYTOPATHOGENS

Anastasiia Buziashvili, Alla Yemets
Institute of food biotechnology and genomics NAS of Ukraine, Kyiv, Ukraine

Lactoferrin is a multifunctional mammalian antimicrobial protein which is mainly
contained in milk and colostrum. Lactoferrin genes are widely used in plant genetic
engineering. In this work, resistance of obtained in previous studies transgenic tomato and
potato lines expressing human lactoferrin was shown to bacterial (Clavibacter michiganensis,
Ralstonia solanacearum) and fungal (Phytophthora infestans, Fusarium sambucinum)
phytopathogens.
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Obtpynmyeanna ma mema. Jlaktopepun — OaraTopyHKITIOHATHHUN
AaHTUMIKpOOHMI OUIOK 13 poauHM TpaHC(hEpUHIB, SKUNW € KOMIOHEHTOM
HecneuudIuHOro NPUPOAHOrO IMYHITETY Ta MICTHTBCS Y BEJIUKIM KUIBKOCTI Y
MOJIOLl, MOJIO3MBI Ta IHIIMX CEKPETOPHUX PIAMHAX CCaBLIB. 3aBISKH
YUCJICHHUM KOPHCHHM  BJACTHBOCTSIM  (aHTHOAaKTepilasibHa, (YyHTrINKIHA,
IPOTUBIPYCHA Ta 1H.) Ta TIMOAJIEPreHHOCT] JTAHOTO OUIKa, T€HH JTAKTO(EpUHY €
NEPCHEKTUBHUMH JUIsl BUKOPUCTAHHS B T€HETUYHIN 1HXKEHEpli I[IHHUX COPTIB
POCIIMH IS MIABUILEHHS iX CTIMKOCTI 10 OloTMyHMX (hakTopiB. PaHiime Hamu
OyJ1I0 OTpUMaHO TpaHCTeHHI JiH1i TomMaTiB copTiB Money Maker ta Jlarigauii Ta
kaprorii coptiB Bepnicax, Csitranok KwuiBcekuii, JleBama Ta 3apeBo, 10
EKCIIPECYIOTh JaKTOGEpHH JIIOJAUHM, MPOBEACHO iX MOJEKYJISPHO-010J0T1UHUN
Ta OloXiMIYHMI aHami3 3a BuKopuctanHs wmetonaiB [IJIP Ta Becrepn 650t
riopuam3zamii. OTxe, MeTOo AaHol poboTH OyJ0 TOCHIIHKEHHS CTIHKOCTI
TPAaHCTEHHHMX JIIHIM TOMATIiB Ta KapTOIUli, OTPUMAHUX Yy TIOMEPEIHIX
JTOCITIDKeHHAX, 10 HeOesneuHnux OakrepianbHuX (Clavibacter michiganensis,
Ralstonia solanacearum) ta tpubuux (Phytophthora infestans, Fusarium
sambucinum) (HpITOMATOTEHIB.

Memoou. CTIMKICTh TPAHCI€HHMX JIIHIM TOMATIB Ta KapToIUll [0
OakTepiaJIbHUX MATOTEHIB JOCTIIKYBAJIM 32 BUKOPUCTAHHS METOny AMQY3ii B
arapi.

CriiikicTh TpaHCT€HHMX JIHIA ToMaTtiB 10 ¢iTodTOpo3y, KapTOIli A0
dbitopTopo3y Ta dy3apioly BU3HAUAIM 3a BUKOPUCTAHHS METOAIB au(dy3ii B
arap Ta 3apakeHHs aCeNTUYHUX POCIUH B YMOBAaX in Vitro.

Jlist mpoBenieHHs TecTy aAudy3ii B arap, 3pa3kd COKYy 13 TPAHCT€HHUX Ta
KOHTPOJBHUX JHIA POCIMH BHOCWIM B JIYHKH Y J>KUBWJIBHOMY CEpEIOBUIII
KA, mo nentpy vamiek [letpi po3miniyBaivd TUCKH KUBHJIBHOTO CEPEIOBHUIIA
13 minemem P. infestans abo F. sambucinum. Yamku Iletpi KynbTHUByBaiu
npotsirom 10 aniB nipu +28°C Ta aHani3yBadu pe3yibTaTu O10TECTY.

CTIMKICTh TPAHCTE€HHUX Ta KOHTPOJIBHUX ACENTHYHUX POCIMH TOMATIB 10
diTodToposy, kapromn — g0 ¢itopTopo3y Ta (y3apioly B yMOBaxX in Vitro
BU3HAYAJIM 4epe3 8 JHIB MICA iX 3apa)KeHHs CycHeH31€r0 KoHimii. CTIMKICTb
OI[IHIOBANM 3a 9-O0aJbHOIO IMIKANIOW: 9 0aniB — BIJICYTHICTh ypaKeHHS, 8§ —
BIJICYTHICTh CUMIITOMIB Ha cTe0JIax Ta ypakeHHs 5% JIUCTKIB, 6-7— BIACYTHICTb
CUMIITOMIB Ha cTe0ax Ta YIIKOLKEHHS 5-25% IuCTKIB, 4-5— 03HAKU ypasKeHHS
Ha 25% creben ta 25-50% mnuctkiB, 2-3 — ymkomkeHHs 25-50% mnoBepxHi
creben ta 50-75% nuctkiB, Ta 1 6a)1 — MOMIKOKEHO OUIbIT HIXK 75% MOBEpXHI
BCI€1 POCIIUHU.

Pezynomamu. B pe3ynbrari TectiB qudysii B arap Oyio BIAMIYEHO 30HH
3aTPUMKH POCTY Ha KyJbTypax Oakrtepiit R. solanacearum ta C. michiganensis
HABKOJIO JUCKIB (PUIBTPYBAJIBHOTO Marepy, Ha sKi HAHOCHUIIU CIK TPAHCTCHHUX
JiHIA TOMATIB a KapTorii. Takox, OyJI0 BUABJICHO 3aTPUMKY POCTY MILIEIIIO Ta
YTBOPEHHsI KOHIAIN P. infestans HaBKOJIO JIYHOK, y SIKI BHOCHJIM 3pPa3KH COKY
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TPAHCTEHHUX POCIMH TOMATIB Ta KapTOIUI, Ta 3aTPUMKY pOCTy Minemnito F.
sambucinum HaBKOJO JyHOK, B SKI BHOCWIHM 3pa3Kd TPAHCTEHHUX JIHIN
kapromil. baktepunuaHy Ta (yHriCTaTUYHY aKTUBHICTh COKY HETPAHCI€HHUX
J1H1{ HE OYJI0 BIAMIYEHO.

Takox, B pe3ynbTaTi 3apaX€HHS B YMOBax in vitro OyJ0 TOKa3aHO
M1JBUIICHHS CTIMKOCTI TPAaHCTEHHUX JIIHIM TOMATIB Ta KapTormui 1o P. infestans
3 1 go 7 6aniB, Ta TpaHCTEHHUX JIIHINA KapToIU 10 F. sambucinum 3 2 1o 7 0anis
3a 9-0aMbHOIO LIKAJIOI0.

Bucnosxu. B pgaHiii poOoTi Oyj0 TOKa3aHO OaKTepUIIMIHUN Ta
dbyHricTaTUYHUM €(pEeKT COKYy TpPAaHCTE€HHUX POCIWH TOMAaTiB cOpTiB Money
Maker Tta Jlarimamii Ta kaptorun coptiB Bepnicax, CsitaHok KwuiBchkuid,
JleBana Ta 3apeBo, 110 € pe3yJIbTaTOM eKCIpecii JJaKToPepuHy JF0IUHU. TaKOoK,
OyJ10 TIOKa3aHO MIABUIICHHS CTIMKOCTI TPAaHCTEHHMX JIIHIM TOMATIB Ta KapTOILT
no ¢irohpToposy Ta dys3apioly B yMmoBax in vitro. OTpumaHi pe3yibTaTH
BKa3ylOTh Ha T€, 1[0 BUKOPUCTAHHS T€HETUYHOI TpaHCchOpMaIlii pOCIUH T€HOM
JakTO(PEepUHy JIOJUHUA € MEPCIEKTUBHUM MiAXOJ0M 10 MiJABUIIECHHS CTIAKOCTI
LIHHUX COPTIB POCIMH J0 LIMPOKOIO CIEKTPYy OakTeplaJlbHUX Ta TI'pUOHUX
¢iTomaroreHis.

BIIJINB KAPHO3MHY HA AKTUBHICTHh CYIIEPOKCH/I-
MPOAYKYIOUUX ®EPMEHTIB B TKAHUHAX OKA TBAPUH ITIPU
VYBEITI TA O®TAJIBMOTI'IIEPTEH3II

Ipuna Muxeiinesa, Haranis bougapenko, Cepriii Kosiomiiiuyk
Y «IHcTuTyT 04HUX XBOpOO 1 TKAaHUHHOI Teparii iM. B.I1. dinatosa
HAMH Vkpainn», Oneca, Ykpaina
filatovbiochem@ukr.net

EFFECT OF CARNOSINE ON THE ACTIVITY OF SUPEROXIDE-
PRODUCING ENZYMES IN ANIMAL EYE TISSUES IN UVEITIS AND
OPHTHALMIC HYPERTENSION

Irina Micheiceva, Nataliya Bondarenko, Sergiy Kolomiichuk
Filatov Institute of the NAMS of Ukraine, Odessa, Ukraine

Oxidative stress is a pathogenetic factor of ophthalmic hypertension (OH). The use of
carnosine in anterior uveitis on the background of OH reduced the activity of enzymes of the
oxidative link of NADH oxidase and xanthine oxidase in the tissues of the uveal tract.

Buznauenns 010XIMIYHHUX MEXaHI3MIB BILUTUBY T IBUIIIEHOTO
odTanpMOTOHYCY Ha niepedir nepeauboro yseity (I1Y) € akryansHUM 3aBIaHHAM
eKCIIepUMEHTaIbHOI odTanbmororii. [Ipu 3amanbHUX mporecax iHTeHCcH(IKallis
MIPOIIECIB BUTbHO-PATUKAIILHOTO OKUCIICHHS Ha TJ1 BUCHAKEHHS aHTHOKCHIATHOT
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CHUCTEMH MOKE CIPHUATH MOCUJIEHHIO OKCHJATHUBHOTO CTPECY B TKAHMHAX OKa,
ocobmuBo nipu odranbemorineptensii (OI'). Tomy meToro Oyi0 BUBYCHHS BILTUBY
KapHO3MHY 3 AHTUOKCHUJIAHTHUMHU BJIACTUBOCTSIMHU HAa AKTUBHICTh (DEPMEHTIB
OKCUJIATUBHOI JIaHKM B TKAHWMHAX OKa KPOJIB MPU MOJEIIOBaHHI MEPEAHBOTO
yBeity B ymoBax OI.

Memoou. Ilpu mopemoBanHi OI' kpoiiiM B TEpeNHIO Kamepy ouei
onnopazoBo BBomwiu 0,1 mn 0,3% posuuny xkapObomepy. Anepriunuii [TV
MOJICJIIOBAJIM 1H €KIIEI0 PO3YMHY CUPOBATKOBOTO aJibOYMIHY B MEPEIHIO KaMepy
oka Ha T OI. B rpyni tBapun npu OI' 3 yBeitom 5 % po3uMH KapHO3UHY
IHCTWIIOBAJIM B KOH'IOKTHUBAJIbHY TIOPOXXKHHUHY 000X oOdYeil JBi4li Ha JICHb
npotsirom 4 TwkHiB. KoHTposibHa rpyna — iHTakTHI TBapuHU. B TkaHnmHax
yBEATbHOTO TpakTy (paiiayxkka, OWIiapHE TUIO) OKa KpPOJiB BHU3HAYAIH
aktuBHicTh HAJIH-0oKCHIa31 1 KCAHTHHOKCHUIA3H.

Pesynomamu. Bcranosneno, mo OI' mpu mepenHboMy yBEiTI cripusiyia
Bupasnii axrtuBanii HAJIH-okcupmasum Ta 0cOOMMBO KCAaHTUHOKCHUIA3W B
TKAaHUHAX YBEAJIbHOTO TPAKTy OKa MOPIBHSHO 3 aKTUBHICTIO (DEpMEHTIB B rpyiii
tBapuH TuUlbku 3 OI' a6o IIY. 3acTocyBaHHS 1HCTHIIAIIN KapHO3WHY CIPHUSIIO
BIpOTiIHOMY  3HWXeHHI0 akTuBHOCTI HAJIH-okcupmasu Ha 19,4% Ta
KCAaHTUHOKCHa3u Ha 27,7% B TKaHWHAX yBeajabHOTO TpakTy mipu [IY Ha tmi O
MOPIBHSHO 3 TPYNOIO TBApUH O€3 mpenapary.

Bucnosku. 3acTocyBaHHsI KapHO3MHY TMPHU NepeaHboMy yBeitTi Ha T OI
CYTTEBO 3MEHIIYBAJIO aKTHBHICTh (PEPMEHTIB OKCUAATUBHOI JIAHKM B TKAaHWHAX
yBEAJIbHOTO TPAKTY.

JAECTPYKUIA OKCTAMEAYJIAPHOI'O AITAPATY HUPOK LIYPIB
3A YMOB PO3BUTKY AIABETY II TUITY

€sreniit Mypaacos, Citiiana Kupnuenko, I'asiuna Ymakona
JIHIIpOBChKUI HalllOHAIBHUH yHIBepcuteT iMeH1 Omnecst ['onuapa
mr.muradasu@gmail.com

DESTRUCTION OF THE JUCSTAMEDULAR APPARATUS OF RAT’S KIDNEY
UNDER THE DEVELOPMENT OF TYPE II DIABETES

Yevhenii Murdasov, Svitlana Kyrychenko, Galyna Ushakova
Oles Honchar Dnipro National University

3a po3BuTky ItykpoBoro miadery (LIJ[) B opranizami cmoctepiraroThes
OaratouncenbHl 3MIHM HOPMaJIbHOTO (DYHKI[IOHYBAaHHS OpraHiB 1 CHCTEM.
[IpyunHOIO 1BOTO € TiNEepriiKeMiyHa I1HTOKCHUKAIliS, IO MPU3BOIUTH [0
MIJBUIIEHHS. OKHUCHOTO CTPECy 3 HACTYNHHUM TMOPYIIEHHAM AaHATOMIYHOI Ta
GyHKIIOHATBHOT UTICHOCTI KOMIIOHEHTIB opraHizMy. Hupku ta ix ckiajoBi He
€ BUKItoueHHAM. OKpiM BUAUIBHOI (DYHKIII1, BOHU TAKOX € OJHIEIO 3 TOJOBHUX

111



“Current problems of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemum cyyacHoi 6ioximii, KniTMHHOI 6ionorii Ta disionorii ”, 1-2 }koBTHA 2020 p. AHinpo,
YKpaiHa

JAHOK Yy peHiH-aHTi0TeH3uH-abaocTepoHoBid cuctemi (PAAC), oCKUTbKH
1okcTameayisipauit anapat (FOA) HUPOK € MiCIIeM CUHTE3y PEHIHY — BaXKJIMBOTO
dbepMeHTy, 10 OMOCEPEIKOBAHO (Uepe3 IMEepPEeTBOPEHHSI AHT1OTEH3WHOICHY)
BIJIMOBIAA€ 32 MOHHO-BOJHUM OOMIiH, Ba30KOHCTPHKIIIO 1 apTepilalibHUN THUCK.
[Mopymenns uumicHocTi FOA MoXke npu3BecTH 10 YCKIAJHEHHS CTaHy XBOPOIro
Ha aiabetr. Meroto poOOTH € BUsiBIEHHs nopyueHHs: podotn PAAC BHaciigok
JECTPYKIIIT FOKCTaMEyJISIPHOTO arnapary HUPOK LIypiB 3a yMoB po3BuUTKy L] II
TUITY; JUISL IbOTO OYJIM IPOaHai30BaHl 3MIHM MOHHOIO OOMIHY Yy rOMOre€HaTax
HUPOK WIypIB 32 TaKUMM TOKa3HHKaMH, SIK KOHIIEHTpallis HoHIB XIJopy Ta
Kamiro. [{ns kopekiiii HacliIKiB IyKpOBOTO A1a0eTy, 3HWKESHHS PIBHIO OKUCHOTO
MOIIKO/KEHHS KJIITUH 1 BITHOBJICHHs (PYHKIIIM oprany OyB oOpaHHWil MeJIaTOHIH
K aHTHOKCHUIAHT.

JlocmimKkeHHsT TPOBOIMIIM Ha CTAaTeBO3PUIMX IIypax camiix JiHii Bictap
BIJIMOBITHO JI0 €TUYHUX HOPM poOOTH 3 jabopaTOpHUMHU TBapuHaMu. TBapuH
Oyso noauieHo Ha 3 rpynu (n = 6): 1 — KOHTpoJIbHA Tpyma, Iypu BikoMm 14-16
TIXKHIB 1 Macoro 180-220 r.; 2 — miypy 3 €eKCIIEPUMEHTAILHUM CTPENTO30TOLMH-
inaykoBanuM /12 (ELL/I2), BikoM 1 Macoro iieHTH4H1 A0 | rpynu; 3 — mypH 3
ELIJI2, sxum BBOOUBCS MenaToHIH y 7031 10 MI/Kr mpoTsaroMm octanHix 7 10
eKCIIEPUMEHTY. 3MIHM HOHHOrO0 OOMIHY BH3HAYaJlM 3a TMOKa3HUKAaMU BMICTY
Kanito Ta Xnopy 3a 10noMOrow BiANOBIAHMX CTaHAApTHUX TecT-HabopiB TOB
HBII «®imicit-[diarHoctukay (Ykpaina). CTaTUCTHUYHY OOpoOKy JaHUX
IIPOBOJIMIIM 32 JIONIOMOTr010 0JHO(akTOpHOTO AucHepciitHoro anamizy ANOVA,
BIpOT1AHUMHU BBaXkaju AaHi 3a ymoB P<0,05.

3a pesyJabTaTaMu JIOCHIDKEHHS MOJKHA CIOCTEpiraTd MiABUIICHHS
KoHIeHTpanii noniB Kamiro 1 Xnopy y romorenarax Hupok urypis 3a EIJI2 mo
BIJIHOIIICHHIO 710 KOHTpoito Ha 58,1% 1 57,3% BiamoBigHO. 32 YMOB BBEJCHHS
MEJATOHIHY JOCTIPKYBaHHI TOKa3HUKH WOHHOTO OOMIHY 3HU3HWIKCH TIO
BIJIHOIIIEHHIO JI0 TOKa3HUKIB JIpyroi rpynu Ha 29,9% s Kamito 1 Ha 31,2% nis
Xmopy. Xoua 3a mnowatky IIJ[ cnoctepiraerbcsi nume axtubaiiss PAAC,
JOBTOTpHUBAjia TIMEPrIiKeMisl TPHU3BOAUTh B MOJAIBIIOMY 0 PYWHYBaHHS
CKJIaJIOBUX HHUPOK 1 Hedpomarii B I[IIIOMy, B TOMY YHCHi, FOKCTaMEIyJISIPHOTO
amapaTy. 3MEHIICHHS CHHTE3Yy PEHiHy MPHU3BOJUTH JO CTaHy TiOPEHIHOBOTO
rinoalIbIOCTEPOHI3MY, KM MOSICHIOE TinepkanieMito. BHacHigoK 3MEHIIEHHOT
cexpenii K mopymyerscs BuBenenns ionis NH*" y 36ipaux tpyOkax mupox. Lle
MPU3BOJUTE JO METAa0OJIIYHOTO aIua03y, HaWdacTile, TINepXJIOPEeMIdHOro
METa0OJIYHOTO aiua03y. TakuM YMHOM, Yy HUPKaX XBOPHUX HIYpPIB OAHOYACHO
PO3BUBAIOTHCS TIMEpKaJIieMisl Ta TinepxjopeMis. MenaToHIH HOpMaTi3yBaB
piBHI KOHIICHTpaIlli HOHIB BHACTIOK CBOIX aHTHOKCHJIAHTHHUX, MPOTHU3ANaTbHUX
1 TIPOTUAIa0ETUYHUX BIACTHUBOCTEH, CIPUSBIINA 3MEHIICHHIO PIBHS OKHCHOTO
MOTIIKOJKEHHS FOKCTaMEeyJIIpHOTO anapary Ta Hopmaiizaiii PAAC.
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GLYCOSYLATION OF BLOOD LYMPHOCYTES IN
INFLAMMATORY PROCESSES

Olha Netronina, Hanna Peleshenko, Hanna Maslak
Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine, Dnipro,
Ukraine
netronina.olga@gmail.com

Background and aim. Inflammatory processes are one of the most difficult
problems of clinical medicine both in Ukraine and around the world due to their
high prevalence, staged course and the development of severe complications.
The pathogenesis of many diseases includes abnormal glycosylation of
glycoproteins. Most glycans are located on the outermost surfaces of cells and
are extremely diverse. In addition to the formation of important structural
features, carbohydrate components of glycoconjugates modulate or mediate a
wide range of functions in physiological and pathophysiological conditions. The
aim of the study was to establish changes in the glycosylation of cellular
glycoproteins in inflammatory processes.

Methods. The object of the study were blood lymphocytes of patients with
inflammatory diseases - (n = 8) aged 58-66 years. The control group consisted of
healthy volunteers (n = 10) aged 55 to 65 years. Isolation of lymphocytes from
heparinized blood (20-25 units of heparin per 1 ml of blood) was done by a
modified method of A. Boyum (1976), which is based on the sedimentation of
cells in a density gradient of Ficoll-Urografin (p=1,077g/ml). Glycotope
exposure was determined by flow cytofluorimetry using SNA lectin
(Lectinotest, Ukraine) conjugated with fluorescein isothiocyanate - FITC.

Results. Lectin SNA (Sambucus nigra) was used to study the terminal
residues of N-acetylneuraminic acid, which is affine to a(2—6)-bonds of N-
glycans. The study found that the number of lymphocytes with a positive
reaction to SNA lectin decreased by 5 times compared to normal.

Conclusions. Our results and literature data suggest that the development
of the inflammatory process causes a change in the degree of glycosylation of
lymphocyte membranes and requires further study using a different spectrum of
lectins.
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INHIBITORY EFFECTS OF METHYLENE BISPHOSPHONIC ACID
ON METHABOLIC ACTIVITY OF J774 AND RAW264.7 CELL LINES

Pasichna E.P., Labudzynskyi D.O., Veliky M.M.
Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine,
Kyiv
ellapasich@gmail.com

The state of the problem. Bisphosphonetes (BPs) are synthetic
compounds, which are stable analogues of inorganic pyrophosphate. BPs
possess antiresorptive and immunomodulatory properties. This gives a
possibility to use them for prevention of osteoporosis and treatment of a number
of diseases, which cause enhancement of the processes of resorption of born
tissues. These compounds are also applied to reduce bone metastasis.
Traditionally BPs are divided to two large groups, that are different in chemical
structure and mechanism of effect on the cells of bone tissues. The first group
involves BPs, the structure of which contains no nitrogen atoms (etidronate,
clodronate). As assumed, the mechanism of their effect is foremost formation of
the ATP analogues, which are not able to hydrolyze. They inhibits numerous
ATP-dependent processes in the cell. As opposed to this type of BPs, the main
mechanism of the action of nitrogen-containing BPs is the specific inhibition of
enzymes during biosynthesis of cholesterol farnesylpyrophosphatesynthase and
geranylgeranyl pyrophosphatesynthase. It is a critical link for posttranslational
modification (prenylation) of small signal G-proteins that are important in the
specific functions of osteoclasts. The most effective representative of this BPs
group is zoledronic acid. The structure of methylene bisphosphonic acid
(MBPA) contains 2 hydrogen atoms as R; and R,. MBPA has a wide range of
biologic effect, in part, modulatory action on the bone tissues and immune
system. However, the problem of exact mechanisms of MBPA effect on bone
tissues are not solved.

The aim of the work was to study the ability of MBPA to suppress the
functional activity and viability of monocyte / macrophage cells of the J774A1
and RAW264.7 lines, which are precursors of osteoclasts, and to suppress the
activity of mevalonate pathway of cholesterol biosynthesis in these cells, as
compared to zoledronic acid.

Material and Methods. Cells of the J774A1 lines were cultured 24-48 h with
bisphosphonates in RPMI-1640 medium (with 1 mM pyruvate and 10% FBS)
and RAW264.7 cells were cultured similarly in DMEM medium (4.5 g/L
glucose). The inhibitory effect of the MBPA was compared with the action of
the zolendronic acid at concentration of 0.1 mM. Apoptotic RAW264.7 cell
death was evaluated by the accumulation of Sytox Green postvital dye added to
the environment. The apoptotic activity was investigated and visualized with the
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help of the multifunctional IncuCyte ZOOMinstrument. Metabolic activity of
J774A1 cells was studied by MTT-test. The activity of mevalonate pathway of
cholesterol biosynthesis was investigated by measuring the radioactivity of
cholesterol and farnesyl- and geranylpyrophosphates after 10 h incubation the
J774A1 cells with the BP and labeled precursor '*C-acetate. Cholesterol and
isoprenoid fractions were obtained by two-stage extraction and TLC.

Results and discussion The experiment involving J774A1 cells has been
performed by means of MTT test. As shown, the ability of MBPA to decrease
the percentage of viable cells in culture is slightly lower compared with
zoledronic acid. After 24 h of incubation, the percentage of inhibition of
metabolic activity was 11,6% and 32% respectively. After 48 h these values
were 37% and 60% respectively. Accumulation of Sytox Green on RAW?264.7
cells was studied. As found, the proapoptotic effect of MBPA on these cells was
comparable to the effect of the reference drug (zoledronate), when the MBPA
concentration was 0,1 mM. At higher concentration (1 mM), the MBPA effect
was stronger comparing with zoledronate. Activity of incorporation of
radioactive precursor into mevalonate pathway of cholesterol biosynthesis in
J774A1 cells was investigated. The results of these studyes unexpectedly
showed that the inhibitory effect of MBPA 1s almost indistinguishable from the
action of zoledronic acid. This acid is currently considered as the most effective
inhibitor of farnesylpyrophosphatesynthase from the group of bisphosphonates.
Under the experimental conditions, the inhibitory effects of MBPA and
zoledronic acid on the intensity of incorporation of labeled precursor '“C-acetate
to the cholesterol fraction were 77% Ta 61% respectively. In the case of
isoprenoid fraction (farnesyl pyrophosphate + geranyl pyrophosphate) the
inhibitory effects were 55% and 59% respectively.

Conclusion. It was shown that MBPA demonstrates rather strong
inhibitory effect on metabolic processes in the J774A1 and RAW264.7
osteoclast progenitor cells. As follows from the obtained results, the mechanism
of inhibitory effect on cell viability can be probably caused by inhibition the
activity of enzymes of the mevalonate pathway of cholesterol biosynthesis.
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ENZYMES CATABOLISM ACTIVITY OF PURINE
NUCLEOTIDE IN RAT LIVER WITHIN THE CONDITIONS OF
INTAKE BY SACCHAROBIOSE AND NUTRITIOUS PROTEINS

Andriana Plytus, Oksana Voloshchuk, Galyna Kopilchuk
Institute of Biology, Chemistry and Bioresources, The CNU, Chernivtsi,
Ukraine
andriana.plytus@gmail.com

Background and aim. Recently, the issue of the impact of deficiency or
excess of basic nutrients on metabolic processes in the body has been actively
investigating. It is known that nutrient imbalances cause disruption of a variety
of metabolic processes, including cell energy supply processes, in particular.
The most important indicators of the energy state system are the quantity of
adenyl nucleotides. Modification of their cell content may be related to a
violation of synthesis or an increase in catabolism. The key enzymes involved in
purine degradation processes are xanthine oxidase (EC 1.17.3.2), which
catalyzes the oxidation of hypoxanthine to xanthine and uric acid, and AMP
desaminase (EC 3.5.4.6), which controls the level of specific intracellular
modulators, in particular, AMP, adenosine and inosine.

Therefore, the purpose of this work was to investigate the activity of
AMP-deaminase and xanthine oxidase in the cytosolic fraction of rat liver under
conditions of different dietary supply of sucrose and dietary protein.

Methods. The activity of purine metabolism enzymes investigations were
performed on four groups of animals: K — animals that received a complete diet;
LPD — animals that were on a low protein diet; HSD — animals kept on a high-
sugar diet; LPD/HSD — animals that were on a low protein/high sugar diet. The
enzymatic activity of AMP-desaminase and xanthine oxidase was determined
spectrophotometrically.

Results. The results of the investigation showed that AMP-deaminase
activity did not change significantly in the group of animals kept on a low
protein diet. The maintenance of AMP-deaminase activity at the control level
can be considered as a compensatory reaction aimed at stabilizing the cell
energy charge, in light of the fact of the experimental conditions, the ATP pool
is exhausted. In the meantime, in the liver of rats under conditions of protein-
deficient diet there is a slight decrease in xanthine oxidase activity compared to
the control.

It was found that in the liver of animals kept on a high-sucrose diet, AMP-
deaminase activity is significantly reduced, when the content of AMP increasing
almost twice, while maintaining the level of control of ATP and ADP. AMP is
known as an activator of AMP-activated protein kinase (AMPK). AMPK has a
key role in maintaining the balance between anabolic and catabolic programs for
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cellular homeostasis in response to metabolic stress. AMPK is a metabolic
switch sensitive to high AMP/ATP ratios and functions to protect the energy
state by inhibiting ATP-consuming processes while stimulating ATP-producing
processes. At the same time, this group of animals has an increase of xanthine
oxidase activity in 1.3 times compared to the control, which will enhance the
ROS toxic effects on cells and promote the development of inflammatory
processes in liver tissue.

The most significant changes in the activity of the studied enzymes were
observed in animals treated with low-protein/high-sugar diet. A 1.4-fold
decrease in AMP-deaminase activity and a 1.6-fold increase in xanthine oxidase
activity were detected. At the same time under the conditions of low-
protein/high-sucrose diet the pool of all adenylic nucleotides is depleted. The
established fact indicates that there is a deepening of the imbalance of the
energy supply system of rats when the diet is unbalanced.

Conclusions. Distortion of nutritious protein and sucrose content is critical
for the imbalance of cell energy supply, as it is evidenced by a significant
decrease of ATP, ADP and AMP in liver. Changes in the activity of purine
nucleotide catabolism enzymes can be considered as one of the mechanisms of
regulation of the cell's energy functions. The obtained results open the prospects
for the development of a strategy for correction of energy exchange disturbance
in the conditions of nutrient imbalance.

CHANGES OF LIPID PROFILE AND LIPID PEROXIDATION
PARAMETERS DEPEND ON TYPE AND DURATION OF METABOLIC
SYNDROME INDUCTION

Tetiana Petryn, Mariia Nagalievska, Nataliia Sybirna
Department of Biochemistry, Faculty of Biology, Ivan Franko National
University of Lviv, Ukraine
eurusvermeer@gmail.com

The wide geographical prevalence of metabolic syndrome (MetS), as well
as the tendency to increase the number of patients with this disease emphasize
the importance of studying this pathological condition. Today it is still remains
unclear whether the key metabolic disorders of MetS are individual pathologies,
or all together are manifestations of a common pathological mechanism. Despite
the great attention to determining various aspects of MetS, the problem of its
pathogenetic basis has not yet been finally resolved. Given this, it is advisable to
create an animal model of this pathological condition.

The aim of the study was to evaluate changes in the lipid profile and lipid
peroxidation depend on different approaches to induction of metabolic
syndrome.

117



“Current problems of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemum cyyacHoi 6ioximii, KniTMHHOI 6ionorii Ta disionorii ”, 1-2 }koBTHA 2020 p. AHinpo,
YKpaiHa

The experimental animals were divided into three groups: control animals,
animals that were on a high-carbohydrate diet for 28 and 42 days (MetScan>® and
MetScarn*?) and a high-lipid diet (MetSiip?® and MetSiip*?).

In animals that was on a high-lipid diet were observed increase of
cholesterol (32% for MetSii,*® and 75% for MetSi,*?), triglycerides (45% for
MetSii,*® and 100% for MetSy,*?), and LDL (37% for MetSi;,®® and 52 % for
MetSiip*?) and reduction of HDL content (by 31% for MetS;;,?® and 18% for
MetSiip*?). In contrast, excessive carbohydrate intake leads to an increase in
cholesterol only with longer carbohydrate intake duration (25% for MetScan*?),
an increase in triglycerides (43% for MetScan?® and 117% for MetScan*?) and a
decrease in HDL (26% for MetScan?® and 29% for MetScarn™*?).

Excessive consumption of lipids and carbohydrates leads not only to the
quantitative redistribution of various forms of lipids, but also to an increase in
their oxidative damage, as indicated by an increase in TBARS (42% for
MetScarv*? and 17% for MetSip*?).

One of the enzymes that inhibits the lipid peroxidation of membranes and
LDL is paraoxonase-1 (PON-1), which is associated with HDL and is
responsible for their antioxidant activity. It was found that the induction of MetS
by high-lipid diet is not accompanied by significant changes in the activity of
PON-1, instead, high-carbohydrate diet leads to a decrease in the activity of this
enzyme (25% for MetScary*?).

A comparative analysis of selected approaches to the induction of
metabolic syndrome showed that both high-lipid and high-carbohydrate diets
lead to significant changes in the lipid profile of animal blood plasma, as well as
induce enhanced lipid peroxidation. In addition, a high-carbohydrate diet cause
the reduction of paraoxonase activity. More pronounced changes in the studied
indicators were found when the animals were on a high-carbohydrate diet for 42
days.

The use of such model can help to identify the biochemical and molecular
changes that accompany the development of MetS and can allow to estimate the
effectiveness of new therapeutic approaches to the treatment of MetS.
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3MIHU BIOXIMIYHUX ITOKA3HHUKIB KPOBI ITPU
3AXBOPIOBAHHSAX INEYIHKHN

Oaena Cropuk
JIHIIpONeTpOBChKHM HalllOHAIBHUN yHIBepcuTeT IMeH1 Onecs ['onuapa,
Huinpo, Ykpaina
1 d_skorik@ukr.net

CHANGES IN BIOCHEMICAL INDICATORS OF BLOOD IN LIVER
DISEASES

Olena Skorik
Oles Honchar Dnipro National University, Dnipro, Ukraine

One of the important tasks of doctors today is the timely detection and correct
diagnosis of liver disease, so it is advisable to in-depth study of biochemical markers of liver
disease. The change in the activity of gamma-glutamyltranspeptidase (GGT), alkaline
phosphatase (LF), lipase and the content of total and direct bilirubin in the blood of patients
with hepatitis C, cholecystitis, liver cirrhosis was studied. There was a significant increase in
these indicators in patients with cholecystitis and liver cirrhosis. According to the data
obtained, the greatest liver damage, cytolysis of parenchymal cells was detected in cirrhosis.

CydacHl yMOBHM >KHUTTS MOB’S3aH1 3 HETATUBHUM BIUIMBOM Ha MEYIHKY Ta
OpraHi3M JIOJIMHU B IIUJIOMY XIMIYHO HIKIJJIMBUX PEUYOBUH (KCEHOOIOTHUKIB), SIKi
JOCTaTHbO PO3MOBCIOJKEHI K HA MIANPUEMCTBAX, Tak 1 B MOOYTI,
HEPAIIOHAJILHOTO Xap4yBaHHs, IIKIJIMBUX 3BUYOK, HACHIAKIB 1H(QEKIIH, 10 Yy
CYKYIHOCT1 HETaTUBHO BIUIMBAE Ha (DYHKIIIOHAJIILHUIA CTaH renarouuTiB. OaHUM
3 BXKJIMBUX 3aBJIaHb JIIKAPIB HA CbOT'OJ/IHI € CBOE€YACHE BUSIBJICHHS Ta MPaBUJIbHE
JIarHOCTYBaHHS ~ XBOPOO TMEUIHKM, SIKI JIOCUTh YacTO MalOTh CYOKJIIHIYHHM
nepe6ir. TpyaHoIll BUHUKAIOTh HE TUIBKA B TOMY, IO TAIIEHTH HE HAJAIOTh
3HAUYE€HHS CHUMIOTOMATHYHUM BHUSIBAM XBOpoOM, aje 1 B  HEIOJIKax
JTIarHOCTUYHUX  3aco0iB. Jlikap TIOBUHEH BHUSBUTU TO€JHAHHS HHU3KU
eTIOMATOTeHETUYHNX YWHHUKIB: XpoHiuHl BipycHi iHpexmii HBV 1 HCV,
3JI0BKMBAHHSI aJIKOTOJIEM, OKUPIHHSA, IlyKpoBuil maiader Il tumy, aucnimiaemis ta
O10XIMIYHI TIOKa3HWKH, SKI MOXYTh CIyI'yBaTH MapKepaMu pPO3BUTKY
3aXBOPIOBAHHS Ta TMOTIPIIEHHS CTaHy MamieHTiB. ToMy JOLUJIBHUM €
NOrjau0JIeHe BHBYEHHS OIOXIMIYHMX MapKepiB 3axBOPIOBaHb IIEYIHKHA Ta
MOXJIMBHX 3arajbHUX MeXaHI13MiB ()OpMyBaHHS NOPYLIEHb METa0O0JIYHOrO
rOMEeOCTa3y, SIKi MaloTh MICLIE MTPH JaH1i MaToIOrIi.

Meroto pobotu Oyi0 AOCHIAUTH 3MIHY AKTUBHOCTI (DEpMEHTIB ramma-
rnytamintpancnentuaasu (I'T'T), myxHoi docdarazu (JID), nmimazu Ta BMICT
3araJlbHOr0 Ta MPSIMOTO OUTIpyOiHY y KpOB1 IpHU 3axBoproBaHHI Ha rematuT C,
XOJICHIUCTHUT, IUPO3 MEUIHKKU Ta BUSBUTH HAUOUIbII €()EeKTUBHI ISl J1arHOCTUKH
010X1MI14H1 TTOKa3HUKHU KPOBI.
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Po6ora Bukonana Ha 6a3i K3 «/lHimponeTpoBchKkoi 001acHOT KITTHIYHOT
mikapHi imM. I. MeunukoBay. [lamienTtiB Oysio moAiIeHO Ha 4 TPYNH: KOHTPOJIbHY
rpyna, SKy CKJIaJadd MpPakKTUYHO 310pOB1 JIIOAM; TIpyna Joaeud 13
3aXBOPIOBAHHSM Ha renatut C; rpymna JroeH 13 3aXBOPIOBAaHHSIM Ha XOJICHUCTUT
Ta Ipymna 13 3aXBOPIOBAHHSM HA LIUPO3 MNEYIHKHU. Y rpynax Oysiao mo 6 4oJoBiK
BikoM BiJl 30 10 45 pokiB. Bu3Hauanu B KpoBI aKTUBHICTh (DEPMEHTIB TramMma-
rnytaminTpancnentuaasu (I'TT), nyxHoi docdarazu (JID), ninasu ta BMICT
3arajbHOro Ta MPsSMOro OUTipyOiHy.

[TokazaHo, 1O aKTUBHICTH JIy»HOI (ocdaTasz y KpoBI XBOpPHUX Ha
XOJICIUCTHUTI 3pOCTa€E Maibke y 2 pa3u MOPIBHSHO 31 310pOBUMU JtoAbMU. [Ipu
po3i — y 1,5 pasu. Ilpu rematuti C aktuBHicTh JI® 3HAXOAUTHCS B MEXax
Hopmu (n0 77 Opn/n). Busisneno, mo aktuBHicTh [T'T y kpoBi marieHTiB npu
XOJICIIUCTUTI 30UThIITy€EThCS Y 6,5 pa3iB, a MpHU IUPO3i e OuTbine — Maixe 8,5
pa3iB MOPIBHSIHO 3 KOHTPOJBHOIO Tpymoto. [Ipu mpomy, aktuBHicte ['TT mpu
lematuti C 3anmumaetses y mexkax Hopmu (mo 61 Op/m). ITT e mapkepom
mucyHKLii renatouuTiB. PEpMEHT MICTHTBCS B J130cOMax, MeMOpaHax 1
LUTOIIa3M1 KJIITUHU, puyoMy MeMOpanHa jokanmizauis ['T'T xapakrepHa s
KJIITUH 3 BHUCOKOI CEKPETOPHOI0, EKCKPEeTOpHOi abo peabcopOyrouoro
31aTHICTIO. 301IblIeHHs 3HaueHb [ TT B cupoBaril - 4yTAMBUN MOKA3HUK MPU
3aXBOPIOBAHHSX TrenatoOutiapHoi cucteMu (Mapkep xojectasy). Ilpu Bcix
(dbopmax 3axBoproBaHb neuviHku piseHb ['TT B cupoBariii 3pocrae.

binipy6iH € oaHUM 3 HAWTOKCHYINIMX C€HJIOTCHHUX METaOOoiTIB.
3pocTaHHS BMICTY 3arajibHOro OiTipyOiHY y KpOBI XBOPHUX Ha XOJEHIUCTHT Ta
P03 CTaHOBHUTH 4,5 Ta 5,5 pasiB BIJNOBIIHO TOPIBHSHHSI 3 KOHTPOJHHOIO
rpymor0. 30UIbIICHHS KOHIICHTpAIlii JaHOTO MOKa3HUKA € TaKOX CBITYCHHSIM
PO3BUTKY €HJIOT€HHOI 1HTOKCHKaIlii. Taki piBHI 3araapHOTO OULTIPYOIHY B KPOBI
00yMOBIJICHI OOTYpaIli€l0 IMO3aNeYiHKOBUX KOBYHUX MUIAXIB, IO CIPUYHHSIE
OJIOK BIATOKY >KOBYl Yy KHIIEYHHMK, >KOBUHY TINEPTEH3II0 Ta XOJEMIIO, CTa€e
NPUYMHOIO PO3BUTKY HECMEU(pIUHOrO0 CHUHIPOMY E€HJIOT€HHOT 1HTOKCHKAIlIL
3maTHOro 10 mporpecyBaHHs. [lpum rematuti C BMICT AaHOTO TOKa3HUKY
3aJIMIIAETHCS Y MeKax HOpMU (10 21 MKMOJIB/1).

[TokazaHo, MO OpH XOJEUUCTUTI BMICT HpsiMOro OuIipyOiHy Yy KpOBI
XBOpUX 30UIbIIyeThC Yy 14 pas3iB y MOpIBHSHI 31 310pOBUMH JtojbMU. [Ipu
nupo3l — Maibke y 15,5 paziB. A npu renatuti C BMicT OutipyOiHy HpsIMOTO
KOJIMBAETHCS Y MEXkax 3,7 MKMOJIb/J (Npu HOPMI 110 5,4 MKMOJB/IT). OTpuMaHi
JaHl MOXYTh OyTH CBIJYEHHSM MpPO T€, IO y TAIIEHTIB 3 XOJCIHUCTHUTOM
nepedir 3aXBOPIOBAHHS CYIPOBOJKYETHCS 3alaIbHUM Ta THIHHO-CENTHYHHUM
YCKJIAJIHCHHSAM B TenaToOumapHii 30H1. Hanpukiman 3a 1aHUMU JIeSKHX aBTOPIB
y XBOpUX Ha TrocTpuil KanbKyiabo3Huil xonermuctuT (I'KX)  yckmagHenwmit
TOCTPUM XOJIAHTITOM piBeHb OUTIPYyOiHY y KpoBi OyB Buluil y 4,9 pasiB HIXK y
30pOBUX Jrojield, a y xBopux Ha 'KX, yckinagHeHul TOCTpUM XOJAHTITOM Ta
MICLIEBUM TE€PUTOHITOM 3arajibHui OullpyOiH OyB BumMHA y 21,4 pasu y
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MOPIBHSHHI 31 3JJOPOBUMU JIIOIbMH. BBaxkaroTs, 1o npu koHmeHTpariii Buiie 30
MMOJIB/JT Ma€ Miclle MEMOPaHOTOKCUYHHM €(EKT.

3a OTpUMaHUMHU J@HUMH HaWOUIbIIE YPAKEHHsS MEYIHKH, LUTOJI3
NapeHXIMAaTO3HUX KIITUH BHSIBIEHE NpU LUpo3l. JlaHI NMOKa3HUKKH MOXXKHA
BUKOPUCTOBYBAaTH Il  OUIBII TOYHOI JIarHOCTUKH, TaKOX Yy SKOCTI
IPOTHOCTUYHUX KPUTEPIIB NPOrpecyBaHHs XBOpoOM Ta  e€(QEeKTHUBHOCTI
JKYBaHHS.

OCOBJUBOCTI BUI'OTOBJEHHA JENEJIIOJISPH30BAHOI'O
MATPHUKCY JJIA BUKOPUCTAHHA Y KAPAIOXIPYPI'TI

AnaroJiii Coxoa', Imutpo I'pexos’, Onekcanap Iankin?, 1o €mens!,
Harauia Iorkina', s €Emens'
Iy "HaykoBoO - MpakTUIHUN MEIUYHHUM [EHTP JIUTIYOI KapaioJorii Ta
kapaioxipyprii" MO3 Ykpaiau, Kuis, Ykpaina
*HarioHanbHUi TEXHIYHUN yHIBEPCUTET Y KpaiHu
"KuiBcbkuil nomiTexHiuHuii iIHCTUTYT iMeH1 [ropst Cikopebkoro", Kuis, Ykpaina
healthy044@gmail.com

FEATURES OF MANUFACTURE OF DECELLULARIZED SCAFFOLD FOR USE
IN CARDIAC SURGERY

Anatoliy Sokol', Dmytro Grekov!, Alexandr Galkin2, Glib Yemets!, Nataliia
Shchotkina!, Iliia Yemets!
'PI «Scientific — practical medical center for pediatric cardiology and cardio surgery»
Ministry of health of Ukraine
*National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”

Decelularized extracellular matrix is a promising biomaterial for cardiovascular tissue
repair. As our research has shown, not all methods of decelularization can be used to
manufacturing biological cardioimplants. Based on the results of this work treatment of
bovine pericard 0.1% SDS is the most gentle. Samples of this group where shown good
strength level, high ability to recellularisation and low cytotoxicity.

3axBOPIOBAHHS CEPIIEBO — CYJMHHOI CUCTEMH, SIK 1 paHille, 3aiiMaloTh OJIHE
3 MepUIMX MICLb CEepell CMEPTHOCTI HaceleHHs. ToMy LIOPIYHO HA JIKYBaHHS
JTAHO1 TMATOJIOTIl BUTPAYyalOThCsl MUIBAPAM y BCbOMY CBITI. ['oBopsum mpo
XIpypriube JIiKyBaHHsSI TaKUX 3aXBOPIOBAHb CIIIJI BIJI3HAYUTH, 10 B CY4YacHIH
KapJIioXipyprii, SK BPO/UKEHUX TakK 1 HAOyTUX 3aXBOPIOBAHb CEPIIs, ICHYy€E OaraTo
PEKOHCTPYKTUBHHMX METO/IB, CYThb SIKUX TIOJIATa€ y BIJHOBJICHHI IUTICHOCTI
KaMmep cepIlsi, Moro CTiHOK a0o kiamaHiB. J[ocuTh 9acTo Juisi MbOTO MOTPIOHE
BUKOPUCTAHHS PI3HUX IIACTUYHUX MaTepialliB, HAWOUIBII ONTHUMAIBHUMH 3
AKX € Olonoriuni imranTu. [IpuBaOGnuBicTe O610MPOTE31B TOJATAE B iXHIN
OpUPOAHINA  OlOJIOTIYHIM ~ CTPYyKTypl  (KOJIar€H,  €JacTHH),  HH3bKIH
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TPOMOOTEHHOCTI, €JAaCTUYHHX BIJIACTUBOCTAX, OJM3BKUX JI0 XapaKTEPUCTUK
OPUPOAHUX TKAaHUH. B CBOIO 4epry pO3BUTOK PEKOHCTPYKTHBHO —
B1IHOBJIIOBAJIbHOI MEJIUIIMHU TICHO MOB'SI3aHUM 3 PO3POOKOIO 1 BOPOBAIKEHHSIM
y KIIHIYHY NpakTUKy OIOJOTIYHUX MaTepiaiB 13 KCEHOTKaHWHH. OpHi€o 3
HAWMOIIMPEHIIIUX Cepe/l TaKUX TKaHUHU € nepukapl. Jleuemonspu3oBaHuil
no3akmiTuHHuM  Matpukc (JAIIM) BuUTrOTOBIEHUN 13 KCEHONEpPUKApAY €
NEPCHEeKTUBHUM OloMaTeplajgoM JJisi BIIHOBJIEHHS CEpPLEBO-CYIMHHOI TKAaHUHH,
OCKUIBKM CTPYKTypa KOJareH — €JaCTUHOBOIO KOMIIOHEHTIB KapKacy
3aI0BUTbHO  30€pIra€ThCsi, a AHTUTCHHI MOJEKYJIM HaJICKHUM YUHOM
CIIMIHYIOTBCSI 1 THM CaMHUM 3HM)KYEThCS aHTUTEHHICTh Takoro matepiamy. Ha
ChOTOJIHI, PO3POOJICHO JOCHTh OaraTo METOIB JCHENIOISpHU3aIlii TKaHWH Ta
opraniB. [Ipore, sk Mmoka3any HaIlll JOCIIIKEHHs, HE BCl CIIOCOOW BHJIAJICHHS
KIITAH 13 TKAaHUHHA (JEUETIoNspu3allii) MOXYTh BHUKOPUCTOBYBATHCS JUIS
CTBOpPEHHsI 010JI0TIYHUX Kap1101MITJIAHTIB.

Metoro  nHamoi  pobotm  OyB  miAGip  ONTUMAIBLHOTO  METOIY
Jeuenoisipu3alii  Mmepukapay BEJIUMKOI poraroi  XyJaoOu Juisi OTpUMaHHS
MaTpUKCy I Kapaioxipyprii. B mpoumecit JoCiHiKEHHS HaMU BHBYAINCA
010JI0T1YH1 Ta MEXaHIYHI BJIACTUBOCTI KCEHOTPa(TIB, Kl BUTOTOBJISUIM LUISIXOM
Jeuentosipu3aniii -~ KCEHOJIOTIYHOrO0  THEepHUKapay. JUis  mpouecuHry
BUKOPUCTOBYBAJIM PI3HI MPOTOKOJM 3aCTOCYyBaHHA sK 10HHUX (SDS) Tak i
Heionuux (Triton X-100) nereprentiB, ¢depmentiB (Trypsin), a Takox
xenmaryrouux areHtiB (EJITA). Pesynbratu nmociigkeHb IOKa3ald MPSIMY
3QJICKHICTh O10JIOTIYHMX BJIACTUBOCTEH BiJl BUAY JACTEPreHTY Ta IPOTOKOJY
MPOLIECUHTY (Yac eKCIO3UIlli, TeMIEpaTypHU pexuM, KOMIIOHYBAHHS PEYOBHUH
ta iH.). Takum annoM, 0,1% SDS BusSBHUBCS HaOUIBII IATHUM 110 BITHOIIICHHIO
0 TKaHWHU Tepukapay. Tak, MOKa3HWKH MIIHOCTI TMEpUKapay TpymnH, e
BukopucroByBaiu 0,1% SDS Oynu HailBUIIIUMU B TIOPIBHSIHHI 13 3pa3kaMu, Je
BUKOPUCTOBYBAJIMCS 1HILII JAETEPreHTH Ta CHocoOu neuemtoispuzauii. Takox,
3pa3Kky M€l TPyNU MOKa3alyd JOCUTh HU3bKY CTYIiHb HUTOTOKCHUYHOCTI Ta
BHUCOKY 3JaTHICTh JIaHOTO MAaTPHUKCY 1O TMOBTOPHOI'O 3acCEeJICHHS KIITHHAMHU
¢bi6pobnacTiB  (penemtonsipu3saiiro). B cBor depry BHUKOPHUCTAaHHS TOTO XK
camoro aereprenta (SDS), ane B iHmii konuenrpauii (1%) ta reMnepatypHomy
pexumi (t 24°C) Manu HE3BOPOTHIM Ta AEreHepyruuil ePeKkT Ha TKaHUHY
nepukapay. Tomy, caMe B MM TPyl CHOCTEepiraavucs HaWHIKYI MOKA3HUKH
MaKCHMaJIbHOI CHJIM PO3TSATHEHHs Ta MiIHOCTI Marepiany. Illo ©Oymo
pe3yabTaTOM MOPYIICHHS CTPYKTYPH KOJIATEHOBUX Ta €JIACTMHOBHUX BOJIOKOH B
JTOCHIDKYBaHUX 3pa3kax. Bci 1HII crnocoOu Jeuentofispusaiiii, skl Hamu
JOCITIJKYBAIHMCS TOKA3aIM 33J0BUIbHI PE3yibTaTH Ol10JIOTTYHUX BIACTUBOCTEMN
TKaHWHU, NPOTE€ BOHU MAJId MEBHI BIJIMIHHOCTI Ta MOCTYHAJHCS MOKa3HUKaAM
HATUBHOTO MepuKapay. TakuM 4WHOM MOXHA 3pOOUTH BUCHOBOK, IO TIEPUKAP/
BEJIMKOI poraTtoi Xyaoou neunentonsipuzoBaHui 3 BuUkopucTHHAM 0,1% SDS
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MO)Ke OyTH TIEPCTIIEKTUBHUM Ta OE3MEYHMM MaTepiajioM IS BUKOPUCTAHHS Y
KapioXipyprii.

HJIAXHW TOKCUYHOI'O NIOKO/’KEHHSA NTEYIHKHA
JIKAPCBKUMM ITPEITAPATAMHA

JIroamuiaa Yabasakosa, Jlapuna [Hoassacbka, Ouabra {bomMmuna
JIHimpoBChKUIA HalllOHAIBHUM yHIBepcuTeT iMeH1 Onecs ['onuapa, {ninpo,
Ykpaina
domshyna olh@tbem.dnulive.dp.ua
WAYS OF TOXIC LIVER DAMAGE BY DRUGS

Lyudmyla Uldyakova, Daryna Polyanska, Olga Dyomshyna
Oles Honchar Dnipro National University, Dnipro, Ukraine

Drug-induced liver injuries and secondary hepatic injuries continue to be the main
focus of drug safety research. Many authors support the notion that drugs need more
regulation as reports of related liver injuries increase.

Opniero 3 HallmomMpeHImMX npodieM (apMakosorii Ta MEAULMHU €
renaTOTOKCUYHICTh BUCOKOE(MEKTUBHUX JiKapchkux mpemnapatiB (Andrade et
al., 2005; Andrade et al., 2007; Paniagua and Amariles, 2017). BcranoBieHus
(baKTiB TPOSIBY JTAHOTO TUITY TOKCUYHOCTI CIIYTy€ PEKOMEHAAIIEI0 0 BiAMIHU
3aCTOCYBaHHS TIEBHUX JIKApChKUX mpemapaTiB. Jlo Takux BiTHOCSTHCH,
HANpUKJIaA, TPODiTa3oH, OpoMdenak, TpoBadmokcanuH, eOPOTUANH,
HiMecyJiI, Heda30a0H, KCuMearaTpaH, JIOMIKOKOKCHO, TIEMOJIIH Ta TOJKAIOH,
aK1 Oynu BuBeneH1 3 puHky (Gunawan and Kaplowitz, 2004; Ibafiez et al., 2002;
Lucena et al., 2008; Onakpoya et al., 2016; Paniagua and Amariles, 2017).

3a pmanumu (Sgro et al., 2002; Larson et al., 2005) KiIbKICTh XBOPUX Ha
TOKCUYHUN TEMAaTUT, MPUUYMHOIO SIKOTO € TOCTpa IMEYiHKOBAa HEIOCTATHICTH,
3HAYHO 301IBIINIIACS Ta MEPEBUIIMIIA 3aXBOPIOBAHICTh HA BipycHI renatutu. Lle
3aNIMIIAETHCS CEPHO3HOI0 MPOOIEMOI0 Ui JIIKapiB MpU NpHU3HAYEH] Teparii,
OCKIJIBKM 1€ MOJKE€ CIPOBOKYBaTH BCi (GOpMH TOCTporo abo XpOHIYHOrO
3axBoproBaHHs neuinku (Abboud and Kaplowitz, 2007).

['enaToTOKCUYHICTD, SIKY BUSIBJISIIOTH JIIKAPCHKI MpenapaTu, NOAUIIIOTh Ha
nBa tund. [lepmmii Tvn: BHYTpIlIHS peakiiis nediHku. BoHa 3anexuTs Bia 103U
Ta nependadyBaHa. [[pyruii THUN: 1AI0CMHKpaTHYHA pEakKilisl, SKa HE 3aJeKHUTh
BiJl no3u Ta HemependadyBana (Paniagua and Amariles, 2017). Okpim ToOTO,
ITIOCMHKpaTUYHA PEAaKIlisl MOXKE BHSBIISITHCS: IMYyHHOIO PEAKII€l0, SKa
XapaKTEpHU3y€e€ThCsl  TINEPUYYTIMBICTIO  JO  JIKApChKUX  IpenapariB 1
METa0OJIYHOK - 3MIHOIO HAlpsIMKYy Ta I1HTEHCHUBHOCTI METaboJI3My
KCeHO010THKIB. OCHOBHUMU MEYIHKOBUMHU KJIITUHAMU, K1 IPUAMAIOTh Y4acThb B
MeTaboJI3M1 Ta EKCKpelli JIKapChbKUX INpernapariB 1 IiXHIX MeTaloJITIB €
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renatouutu. OnHAK, XojaHTiouuTd, kmtuau Kymndepa, KIITHHH TPOTOKIB Ta
CHAOTETIABPHIUX  KJIITHH  TaKOXX  BIAIrpaloTh  poib y  (QopMyBaHHI
renaToTOKCUYHOCTI XiMiuHUX peuoBuH (Grattagliano et al., 2009).

3araqpHOBU3HAHUM 1 IIMPOKO BUKOPHUCTOBYBAHUM METOJOM OIIHKU
renaToTOKCUYHOCTI Oyab-sikoro Jikapcbkoro mpemnapaty € RUCAM (Roussel
Uclaf Causality Assessment Method, Merox Ouinku Ilpuunnnocti Pyccens
VYknada) (Danan and Teschke, 2015; Paniagua and Amariles, 2017; Shehu et
al., 2017). 3a nanumu RUCAM ypakeHHsI MEUYiHKU BBXKAETHCS, SIKIIO Xoua O
OJINH 3 OCHOBHMX IEYIHKOBUX (PEPMEHTIB, TaKUX K aJaHiHaMiHOTpaHcdepasa
(AnAT), acmapraraminorpancdepaza (AcAT), nyxna ¢ocdaraza (JID) Ta
3arajibHUM O11ipyOiH, 301IBIITYETHCS Y JIBA Pa3u MOPIBHSHO 3 BEPXHBOIO MEXKEI0
HopMu. OJIHAK, TPU OCHOBHI TUIH TOKCHYHOTO YPKECHHS TIEYIHKA MArOTh TIE€BHI
BIIMIHHOCTI. Tak, TIpWM TenaToUENTIONIPHOMY Yypa)Xe€HHI BiOyBa€ThCs
HiaBHUIICHHS akTHBHOCTI AJTAT BaBIdUl a00 CIOCTEPITAETHCS CITIBBIIHOMICHHSI
AnAT/JI® OinemuMm abo piBHUM 1'atd. [lpu XomectaTmuHOMY ypakeHH1
B1/10YBA€THCS MONIKOJKEHHS XOJAHTIOIUTIB 13 MIABUILIECHHIM BJIB1Yl aKTUBHOCTI
JI® abo cnocrepiraerbes cuiBBigHOmEeHHS ATAT/JI® OuiblnM HIXK Yy J1Ba pas3u.
[Ipu 3mimaHOMY ypakeHH1 CIIOCTEPIraeThCs 30UIbIICHHS OUIBII HIXK y J1BAa pa3u
aktuBHOCTI ANAT Ta JI® abo cmiBBigHoiIeHHS ANAT/JI® 3HAXOOUTHCSI MIK
nBoma Ta I’ aTbMa (Sistanizad and Peterson, 2013).

[TopyuieHHs, ki BiJOYBatOThCA Ha MOJEKYJISIPHOMY PiBHI MPU3BOJATH /10
3MiH Y ()YHKIIIOHYBaHHI CYOKJIITUHHUX CTPYKTYp. Jlo KIITHHHUX OpraHel, siKi
HaWOLIBII YyTJIMBI JI0 3MiH Ha MOJICKYJIIPHOMY PIBHI € MITOXOHIpli. BHacminok
CYTTEBUX METAOOJIYHUX 3MIH y MITOXOHJPISIX PO3BUBAIOTHCS MITOXOHAPIaJIbHI
muchyHkiii. byab-ski TucyHKIT B MITOXOHAPISIX MPOBOKYIOTH ITiABUIIICHHS
MIPOHUKHOCTI MITOXOHJIpiaibHOI MeMOpaHHu, IO € TPUYUHOI0 BHUCHAKCHHS
AT®, anonTo3y abo Hekposy. [lopylieHHS OKMCHEHHS JIMiAIB MPU3BOIUTE 10
creato3y (HammumkoBe HakonmuwdeHHs kupy) (Gu and Manautou, 2012). [lo
OCHOBHHMX MapKepiB OKHCHOI'O CTPECy B MITOXOHJAPIAX, SKUU MPU3BOIUTH 10
TUChYHKINHW, BIAHOCSTHh MIABUIICHHS KOHIIGHTpAIlli TUCYIb(iAy TIyTaTioHy Ta
yTBOpPEHHS MepoKkcuHITpUty (Saito et al., 2010; Win et al., 2011).

OxpiM MITOXOHJIpiadbHUX IUC(YHKIIH, TOKCUYHI METAOOTITH JIIKAPCHKUX
npenapariB MOXKYTh BHUKJIMKATH 3anaibHy IMYHHY BianoBiab. IloB’s3ana 3
YTBOPEHHSIM HOBUX AHTHUIEHIB, 110 MPOBOKYE (hOPMYBaHHS 1110CUHKPATUYHOL
renaTOTOKCUYHOCTI. BinOyBaeTbcsi akTuBaIlisl IMTOKIHIB, B TEpIIy Yepry,
iHTepaerkuny IL-1a, npoaynentamu sikoro € kmituHu Kyndepa (Zhang et al.,
2017).

He3Baxkaroum Ha JOCHTH 3HAYHI YCIMIXHM B JOCHIIHKCHI INUIAXIB 1
MEXaHI3MIB TEMaTOTOKCUYHOCTI JIKAPCHhKUX MpenapariB 1 BU3HAYEHHS 1XHBOI
poii B (OpMyBaHHI YpakKeHHS TEYIHKH, MONIYK OUIbII 1H(GOPMATUBHUX
JIarHOCTUYHUX TTOKAa3HUKIB JIOCI TPUBAE.
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ON SOME REGULARITIES OF INTER-PROTEIN RECOGINTION
AND THE COMPLICATIONS AND OPPORTUNITIES THEY CREATE
IN CORONAVIRUSES PROBLEM

Voroshylova N.M.!, Deeva Yu.V.2, Verevka S.V.!
I'SE “Kolomiychenko Institute of Otolaryngology of the National
Academy of Medical Sciences of Ukraine”, Kyiv, Ukraine
2 Bogomolets National Medical University, Kyiv, Ukraine
verevka.biochem@gmail.com

Intermolecular recognition is the basis for the regulation of innumerous
physiological processes. The formation of complementary sites on the surface of
reacting molecules occurs at strictly directed stages of metabolism and provides
a quick and high-selective interaction with a functional partner. Violation of this
requirement leads to the development of a wide range of complications. One of
them is due to the formation of surface groups that do not correspond to the
rules adopted in this particular biological system. The presence of such a group
turns a molecule into an “stranger”, which is subjected to elimination be the
body’s clearance systems. In such a context, it’s worth of attention to consider
the cognitive features of the functioning of coronaviruses (CVs), in particular of
SARS-CoV-2, which caused the ongoing COVID-19 pandemic.

As 1s well-known, CVs are released from the breeder cell as an immate,
non-infectious form. Their activation and ability to be bound by receptors of the
target cell 1s due to proteolytic cleavage in the surface protein projections
(peplomers) that leads to the exposure of the hidden sites of the S1 subunits.
These sites are recognized and bound by cellular receptors with subsequent
absorption of the virus by the cell. In other words, there is a typical elimination
of the “stranger” followed by its lysosomal cleavage. However, in this case this
cleavage is accompanied with the release of the virus RNA into the intracellular
space with all the ensuing consequences.

For obvious reasons, the question of the possibility of violation of the
considered processes is not devoid of interest. As of today, there is no solution
of this issue. There are several reasons for this state of affair. First of all, the
ability of CVs to penetrate into B-cells, monocytes, and macrophages with
subsequent replication should be noted. Regardless of the degree of infectivity
of the newly formed viruses, a significant load is created on the corresponding
cellular systems. Massive cell death causes a cytokine storm, that is typical for
CVs-conditioned diseases. Due to susceptibility to mutations, the antigenic
determinants of Sl-proteins of peplomers are diverse, that complicates the
formation of the effective immune response. Moreover, there is a strong
evidence for susceptibility of CVs to antibody-dependent enhancement. The

latter phenomenon has been described for a variety of viral infections and is
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caused by IgG-malfunctioning. Several mechanisms are proposed for the
explanation of the Ig-mediated stimulating of the viruses’ delivery into cells,
with the subsequent acceleration of replication and complication of disease.
Because of these both the immunized persons and the recovered from the
disease ones are much more vulnerable to infection and are susceptible to
disease in a much more severe form. For all the reasons stated above, even the
principal opportunity of creating an effective and safe vaccine for CVs-caused
diseases seems to be quite controversial.

On the other hand, we have to deserve the attention to that part of S1-
sununit which provides the interactions of the viruses with cellular receptors and
immunoglobulins. This part is represented by three B-stacked planes that are
hidden in mature form of viruses and became exposed on proteolytic activation.
Such structures are capable to the binding of soluble proteins and to rearranging
them in own B-stacked likeness. This may complicate significantly the formation
of protective reaction. At the same time, such structures are able for high-
selective binding of structurally complementary synthetic molecules. The typical
example of such compounds is Congo red. It is a vital dye that has long been
used for intravenous administration at clinical test for amyloidyosis. Neither the
dye itself nor B-stacked structures that bound it cause an immune response.
There are a lot of attempts to block the development of CNS amyloidosis by
incorporation of artificial substances into the forming protein aggregate.
However for now such attempts are successful at in vitro level only. But won’t
the binding of Congo red or a similar substance lead to transformation of a
formidable coronaviruses into a harmless nano-particles? Such assumptions are
based on the cognitive regularities if inter-protein recognition and seems to be
quite promising.

126



“Current problems of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemum cyyacHoi 6ioximii, KniTMHHOI 6ionorii Ta disionorii ”, 1-2 }koBTHA 2020 p. AHinpo,
YKpaiHa
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OXIDATIVE STRESS IN THE HIPPOCAMPUS OF RATS UNDER ISCHEMIA

Daria Shchepotieva, Hanna Loktionova, Alexandr Mediantsev, Volodymyr Zhilyuk?,
Galyna Ushakova
'Oles Honchar Dnipro National University, Dnipro, Ukraine
2 State Institution "Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine",
Dnipro, Ukraine

Cerebral vascular diseases belong to the group of socially significant due to the
widespread prevalence of cerebral circulatory disorders, the constant increase in morbidity,
high mortality and disability of patients (Chukanova EI, 2017). The action of cytoflavin is
associated with the energetic effect of the drug in relation to nervous tissue when it’s
damaged, as well as its significant antihypoxic effect (Kazarinova MV, 2017). The study was
to investigate the effect of cytoflavin on the antioxidant system of the brain and its aerobic-
anaerobic balance under conditions of carotid artery ischemia.

Obrpyumysanns ma mema. llepeOpanbHi CyAWHHI 3aXBOPIOBaHHS
BIJIHOCATBCS JIO TPYIH COIiaIbHO 3HAYYIIUX BHACIIIOK MIHPOKOTO IMOITHPEHHS
MOPYIIEHh MO3KOBOTO KPOBOOOITY, TMOCTIHHOTO 3pPOCTAaHHS 3aXBOPIOBAHOCTI,
BHCOKOT'O BIJICOTKA JICTAIBHOCTI Ta 1HBamiAu3aIlii namieHTiB. Lle poOuThs BenbMu
aKTyaJbHOIO MpoOJieMy BUBUYEHHs WX 3axBoproBaHb (Uykanoma €.1., 2017).
[urodnasin — e KoMIiekc 3 ABoX BiTamiHiB (B2 1 PP), suTapHoi kuciotu Tta
1HO3UHY (pubokcuny). /i uurodnaBiHy NOB'sI3aHa 3 €HEPrOTPONHUM €(HEKTOM
npenapary Mo BIJHOIICHHIO 1O HEPBOBOI TKAHWMHHU MpH ii MOUIKOKECHHI, a
TakoXX Moro 3HauyHik anTurinokcuuHiv aii (Kazapunoa M.B., 2017). Metoro
poGoTu OyJIo OCHIAUTH BIUIMB LUTO(DIIABIHY Ha AHTUOKCHUIAHTHY CHUCTEMY
MO3KY Ta Horo aepoOHo-aHaepoOHHUI OanaHC 3a YMOB 11IeMIi COHHUX apTepii.

Memoou. 18 61nux cTareBo3plauX mypiB-camiliB Macoro 230-250 r. Oyio
NoAIeHO Ha 3 rpynH, 1o 6 y KOokHii. 1 — iHTaKTHI (MICEBI0OTNIEPOBaH1) TBAPUHH;
2 — 3 eKCIEePUMEHTAJIbHO PO3BMHEHOIO I1IIEMI€I0 (IBOCTOPOHHS TEpPEB’si3Ka
3araJpHUX COHHHMX apTepii), 3 — TBapUHHU 3 IMIEMIEI0, [0 OTPUMYBAIH
mutoduain  ("[lomican", Pocilicbka @enpepamisi) B 1031 1,7 MI/kr  y
BIIMMOBIAHOCTI JI0 KJIIHIYHUX peKoMeHjamii. ExkcrnepuMeHT mpoBOAUBCS 3

AOTPUMAHHAM BCIX HOPM CTHUYHOTO IMOBOJIKCHHA 3 TBAPUHAMMU.
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[To 3aBepIIeHHIO €KCIIEPUMEHTY JUIsl MOJAAJIBIINX JOCTIIKEHb BUIIy4alu
TIMOKaMIT 3 MO3KY (3 MpaBoi Ta JIBOT MBKYJIb MO3KY) Ta TOTYBAJIA TOMOTEHAT y
25 MM TtpucoBomy Oydepi pH 7,4, mo wmicTuB 1HriOITOpH NpOTEiHA3,
nuTioTperTon Ta a3un Harpito. [licns nentpudyrysanus npu 50000 g Brityyanu
CyHEepHATaHT, [0 MICTUB IIUTO30JIbHI Ta BOJOPO3UYMHHI KOMIIOHEHTH. b1oxiMiuH1
MOKa3HWKA BU3HAYAIMCh 32 JOMOMOTOI0 ONTHYHUX MeToAiB. CTarncThyHa
00poOka mpoBoauiack 3a KpurepieM Kpackena-Yomtica s nepeBipku
PIBHOCTI MeJiaH AEKUIbKOX BHOIpOK Ta KpurTepieM MaHHa-YiTHI AJig OLIHKH
PI3HUIII MK TpyTHIaMU TMOTIApHO.

Pezynomamu.  TlopylieHHS  MO3KOBOTO  KPOBOTOKY,  CIPUYHMHEHE
JBOOIYHOIO TEPEB’SI3KOI0 3arajlbHUX COHHMX apTepid y mypiB, Ha 5 100y
JOCTIPKEHHSI CYTIPOBO/KYBAJIOCA aKTHUBAII€I0 OKUCHOTO CTPECY B HEOKOPTEKCI
Ta TIMOKaMIIl JOCIHIHUX TBapHH, 110 CYMPOBOKYBAJIOCS 3POCTAHHSIM BMICTY
TBbK-peaktuBuux mponykriB - MJA Ounmem HiK y 2 pasu (P <0,05) mo
BIIHOIICHHIO JI0 AaHAJOTIYHUX TIOKAa3HWKIB TPYyNH I1HTAKTHUX TBapHH.
OpnHouyacHO U1 LIMX TBAapUH CIIOCTEpIrajiacs BIPOT1IHE 3HUYKEHHS aKTHBHOCTI
CUCTEMH AHTUOKCHUJAHTHOIO 3aXMCTy y BUIJIAAl OpurHiyeHHsa Ha 12-15%
(P<0,07) aktuBHOCTI Karanaszu. IIpu 1pOMy BHUSBIEHO JTOCTOBIPHE 3HHMKEHHS
TOJIOBHOTO €HEPreTUYHOro MeTaboiliTy B MO3Ky — mipyBary Ha 7-10% (P <
0,005) y pocmiaHMX BIJAUIAX MO3KY IIypiB 3a YMOB PO3BUTKY 1IIEMI].
3actocyBanHsa «lluToduaBinay crpusie BITHOBIECHHIO aKTHMBHOCTI KaTaja3W Ta
NOBEPHEHHSI BMICTY IipyBaTa JI0 IIOKa3HUKIB HOPMH, IO BKa3ye Ha
e(eKTUBHICTh HEHPONPOTEKTOPHUX BIACTUBOCTEH JAHOTO Mpenapary.

Bucnosku. 3a yMOB €KCHEPUMEHTAIBHOIO TOPYIIEHHS MO3KOBOTO
KpoB0ooOiry «lluTodmaBin» raapMye MPUCKOPEHUI mepedir peakiliii OKUCHOTO
CTpeCy, CHpHS€ BIJHOBJICHHIO AHTHOKCHUIAHTHOI'O 3axHCTy, Ta 3arooirae
3HIDKCHHIO PIBHS MIpYBaTy.

3. EKOJIOTI'TYHA BIOXIMIA
3. ENVIRONMENTAL BIOCHEMISTRY

CORRELATION ANALYSIS: ENVIRONMENTAL INFLUENCES ASSESSMENT

Olena Zaichenko', Anatolyi Dvoretskyi’
IState Institution Dnipropetrovsk Medical Academy, Dnipro, Ukraine
’Dnipro State Agrarian-Economic University, Dnipro, Ukraine
zaychenkoelena07@gmail.com

The Pridneprovskyi region is known to be the most polluted area of Ukraine.
COVID-19 quarantine partially decreased the chemical load by heavy metals, but not the
radiation due to the natural radiation background, enterprises of nuclear-fuel cycle and
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the man-made Chernobyl trace isotopes. All of these create a significant radiation-
chemical load on living organisms through food chains and water increasing the
population morbidity here. Thus, there is a need to evaluate separate environmental
influences and their action on body systems and organs, especially blood and
brain, to study mechanisms of impact and to choose effective adaptogens then.

That’s why the author’s method of cross-correlation analysis was developed
and the balance determining the structural-functional state of a cell, between the
parameters of LPO (lipid peroxidation) by concentration of its final product MDA
(malondialdehyde) and AOS (antioxidant system) by the TAA (total antioxidative
activity), was studied. In order to reveal the authentic impact mechanisms, the MDA-TAA
balance was assessed in brain cortex cells executing the most important integrative
functions and being non-renewable versus erythrocytes and plasma of blood which is
the internal medium serving the whole body. Besides, significant cross-correlations
(=04 among all MDA and TAA indexes were estimated in terms of their average degree
and quantities of positive (mutually stimulating) and negative (expensive) relations. The
picture of cross-correlations was characteristic for each influence, and the level of each
index controllability (the average arithmetic of |r|) contributed to the analysis above.

Using Wistar rats as a human model, our experiments designed pre-pandemic
situation native to the region: the aqueous mixed solution of salts of the most
spread metals: Cu, Pb, Cd, Co, Zn (2 MAC, maximum acceptable concentrations of
each metal) as a drinking water and low-intensity radiation (0.01 Gy/day); both
influences for 25 days separately or simultaneously.

It was found that under the irradiation, the adaptive-compensatory mechanisms
work in the usual way including economy mode and rational resource redistribution
within the body. Heavy metals have a powerful influence modulating radiation
effects. Combination of these factors can produce antagonism while dominating the
chemical agent. Analysis by the author’s method shown that MDA-TAA balance in
the non-renewable brain cells is normally maintained at the expense of their own
antioxidant resources, whereas in the case of ecopathogenic impact — at the expense of
antioxidant factors of rapidly renewable erythrocytes, that explains the radioresistance
of nervous tissue. The regularities found by us have a general biologic nature. They
are the reflection of fundamental mechanisms ensuring living systems’ stability
and their adaptation to conditions of technogenic pollution of the environment.

Thus, the method allows estimating agents of physical-chemical nature, the
individual contributions to their joint action, and, by the same mode, an adaptogen use.
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OCOBJIMBOCTI OHIHKH BIOJOCTYITHOCTI IPEITAPATY
«BIO®OCPOMAI» 3A BUKOPUCTAHHSA EJTEKTPO®OPE3Y B
HOJITAKPHJIIAMIJTHOMY TI'EJII
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PECULIARITIES OF ASSESSMENT
OF BIOGAVAILABILITY OF THE DRUG «BIOPHOSPHOMAG»
BY USING THE ELECTROPHORESIS IN THE POLIAMIDE GEL

Liliya Kalachnyuk, Roman Palonko, Oleksiy Arnauta,
Viktoria Prus-Kadenko
The National University of Life and Environmental Sciences of Ukraine,
Kiev, Ukraine

Assessment of the bioavailability of new drugs at the stage of their development and
testing is increasingly being studied (in vitro), in contrast to (in vivo) research methods. Each
digestive enzyme has certain ranges of pH, temperature, enzyme : substrate ratio, etc., in
which it exhibits its catalytic activity in a living organism. These conditions can be artificially
reproduced in the laboratory and performed with out the use of animals (in vitro).

Ominka O010J0CTYITHOCTI HOBHMX IIpenapaTiB Ha erami iX po3poOKu Ta
BUNIPOOYBaHb BCE YACTIIIEC JOCIHIKYIOThCS (in Vitro), Ha MPOTHBAry METOJaM
nociimkeHs (in vivo). KoxeH TpaBHUI €H3UM Ma€ MEBHI JAlana3oHu 3HaueHb pH,
TEeMIIepaTypH, CITIBBITHOIICHHS €H3UM : CyOCTpaT Ta iH., Y SKUX BIH MPOSBIISE
CBOIO KAaTAJITUYHY aKTHBHICTh Y )KUBOMY Oprasi3mi. Lli yMOBHM MOKHA IITY4YHO
BIITBOPUTH Yy JA0OpPaTOPHHUX YMOBAaX Ta MPOBECTH JOCHIKEHHS 0€3
BUKOPUCTAHHS TBapuH (in Vvitro).

Jlns mepeBipku OiogocTynHOCTI mpenapaty biogochomar Oyno obGpano
TAPOIII3 TAKUM TPABHUM €H3UMOM, SIK TPUIICUH - OJJHUM 3 HalO1JIbII BUBYEHUX 1
JNOCTYMHUX  €H3UMIB, 3  TOCHiAyr4YuM  enektpodopesom B 12%
NoJTiaKpUIaMiIHOMY TeJll JIs MIATBEPKEHHS 1 Bi3yasi3allli npouecy riipoisy.
HasBHicTes mpoliecy TiAPONITHYHOIO PO3MICTUICHHS MpernapaTy BU3HaYalIH
JEHCUTOMETPUYHO 3a IHTCHCUBHICTIO 3a0apBlieHb TpeKiB. I[HTEHCHBHICTH
3a0apBiieHHsT (pakiiii B mpenapari Mmciast OOpOOKH TPHUIICHHOM OOEPHEHO
KOpEIIOE 3 KUIBKICTIO MEeNTHUAHUX 3B'A3KIB B MOJICKYyJIaX, IO ITiITaJIUCh
TIAPOTITHYHOMY PO3IIEIIIICHHIO.

BaxnuBuM YWHHUKOM TOOYJOBM CXEMH JIOCHI/DKEHHS TMpenapary
Biopochomar € ouikyBaHui HUIAX MeTa0OJI3My IMpenapary 3 po3najgoM 0
NeNTUAIB Ta OKPEMHX aMiHOKUCIOT. ToMy, AOCHIJUKEHHS 3JaTHOCTI [0
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TiAPOI3y MPOTETHIB BUCTYMA€ TOJOBHUM KPOKOM B OINHII 010A0CTYMHOCTI
OCTaHHIX, a/pKe MBUJIKICTh T1IPOJII3Y JIMITY€E MIBUAKICTH 3aCBOECHHH.

Tect Ha 3maTHICTH A0 TIAPOII3ZY HEOOXIJHA YacTMHA BUIPOOYBaHb
npenapary biogocdomar yepe3 ckmamHICTh HOro MOJIEKYJSPHOI CTPYKTYpPH.
[Ipenapar 3a XiMI4HOIO OYyJI0BOIO € MTY4YHO (HOCHOPUIBOBAHUM Ka3€iHOM
KOPOB’SIMOr0 MOJIOKAa B SIKOCTI JIraHjy, KOTpUW XelaTye 10HM MAarHiio,
OJIHOPIJTHUM MOPOIIOK, SIKUI MOKe OyTH JIETKO TaOJIETOBAaHUM.

Xio ananizy
1)  JlocnmimHi 3pa3ku pO3YMHUIN B HEHTpHUdYKHUX npodipkax 1500 mxi go
koHueHTpariii 50 mr/mn B TBS pH = 7,4. Kazein po3unHsui 10 KOHIIEHTpaIi 25
mr/mMin B TBS pH = 10,5. Ilentpudyxui npoOipku 31 3pa3kaMu JJisi TIOBHOTO
PO3YMHEHHS 3pa3KiB OyJiW BUTpUMaHI Ha BOJIAHIN OaHi BrpomoBxk 30 XB 3a
temmneparypu 37 °C.
2)  Ilicns posumHeHHs Bixg 3pa3kiB OyB TpoBeneHUil BiAbOip mpod 3a
HACTYMHOIO CXEMOIO: 3 KOXKHOTO PO3YMHY 3pa3KiB BifiOpano 20 MKJI Ta JOJaHO
no 20 Mk Oydepy s 3pa3KiB 1 epeMILIAIH.
3) B nmocniani 3pasku Oyno aogaHo mo 50 MK pO34YHMHY TPHUIICHHY, BMICT
nepeMillialiyi He JOMyCKaloud YTBOPEHHS MiHU 3 JOMOMOror BopTekcy. Ilicis
J0JIaBaHHs PO3YMHY TPUIICHHY, 3pa3Ku 1HKyOyBaiM Ha BOJsHIN OaHi 45 XB 3a
temneparypu 37 °C.
4)  Ilicns 45 xB 1HKyOyBaHHs BiJ 3pa3KiB OyB IpoBeaeHMI BiaOip mpod 3a
CXEMOIO aHAJIOTTYHOIO JI0 TIOTIEPEIHBOTO BiIOODY.
5)  3pasku micas BiaOOpy 3HOBY NMOMICTWIIM Ha BOJSHY OaHIO 3a TUX CaMHX
yMOB 111¢ Ha 45 XB.
6) Ilo 3aBepmenHto iHKyOyBaHHS (cymapHo 90 XB) Big 3pa3KkiB 3HOBY
BiJIIOpasii TpoOu 3a TOIO K CXEMOIO.

7)  llepen HaHeceHHsIM B rejb BCl MpoOu Oy BUTPUMAaH] HA KUTUIAYIN
BOAsHINA Oani mo 3 xB. B remp Oyno BHeceHo mo 30 MK KOXXKHOI TpoOH B
HAaCTYIIHOMY HOPAJIKY JYHOK: l-cTanmapt, 2-ka3eiH, 3-BUXIJHA CHUPOBUHA IS
CUHTE3Y, 4-BUXI1/IHA CUPOBHHA ITiC)I1 0OpOOKH TPUIICHHOM 45 XB, S-nipenapar 10
00poOKu TpurncuHoM (mapaneins 1), 6-npenapat miciast 0OpoOKH TpUIICHHOM 45
xB (nmapasiens 1), 7-npenapar micist o0poOku TpurnicuaoM 90 xB (mapanens 1), 8-
npenapaTr 10 0OpoOKH TpPUIICHHOM (mapaienb 2), 9-mpemnapaT miciisi 00poOKu
TpurnicuHoM 45 xB (mapanens 2), 10-npenapar micist 00poOku TpuncuHom 90 xB
(mapasiens 2). Ilporec po3maijeHHS TpUBaB 2 TojA. B PEXKHUMI MOCTIMHOT CHIIA
ctpymy 20 MA 3a temneparypu 22 °C. Ilicis 4doro reiab OyB 3aHypeHUN B
po3uuH 115 (papOyBaHHs Ha 24 T0J1, OTIM B pPO3YMH JJI BIAIMUBKHU Ha 48 TO/I.

3a pesyibTaTaMy MPOBEACHUX OCHIKEHb BH3HAYeHO 0a30Bi1 (hi3UKO-
XiMIYHI mapaMmeTpu (pakiii KaszeiHy, BHUXIJIHOI CHPOBUHU HEOOXITHI IS
cuHTe3y npemapary biodpochomar. byno mnokazaHo, M0 JOCTITKYBaHUM
npernapar Ma€ BUCOKY 3/IaTHICTH JO TiPOJIi3y TPUIICHHOM, Ha PiBHI 3 BUX1THOIO

131



“Current problems of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemum cyyacHoi 6ioximii, KniTMHHOI 6ionorii Ta disionorii ”, 1-2 }koBTHA 2020 p. AHinpo,
YKpaiHa

CUPOBHHOIO [IJII CHHTE3y, IO CBIIYUTH MPO MOr0 BHUCOKY O10JOTIYHY
JOCTYIIHICTD JIJIsl TBAPHH.

ELIMINATION OF COPPER FROM RATS TISSUES
WITH USING SORBENTS

Ihor Kalinin
National Pedagogical Dragomanov University, Kyiv, Ukraine
kalininihor@gmail.com

Environmental pollution by heavy metals will study the mechanisms of
their effect on humans and animals and requires the development of new ways
to protect against toxic effects. Sorbents have been widely used for the excretion
of heavy metals and other foreign substances that come from the environment.
Pressing problem 1is finding effective sorbents that could reduce the
concentration of heavy metals in humans and animals. Sorbenti should be safe
and effective, which would make it possible for regular prophylactic use.

The aim of our study was to research the efficacy of filinsit, chabazite,

clinoptilolite and mordenite to elimination copper from the organism of rats.
The study was performed 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. There were formed two groups of animals: control group (intact animals)
and experimental group (animals treated orally with copper sulfate solution at 3
mg/kg dose.) Poisoned of rats was carried out for 14 days, followed by two
weeks was administered said aluminosilicates 0.25 g/kg of body weight once a
day. After that, rats of both groups were decapitated under the anesthesia and
their blood, livers and kidneys were harvested for further research. This study
was carried out in accordance with European Convention for the Protection of
Vertebrate Animals Used for Experimental and other Scientific Purposes.

As a result of the experimental studies, we found that when using filinsitu
decreased content of copper in the all tissues in 1,5 times. A similar decline is
established using chabazite. The use of clinoptilolite contributed to the content
in the blood decreased by 2 copper, in the liver and kidneys — in 3 times. The
use of mordenite has reduced the blood levels of copper in 1,5 times, in the liver
and kidney copper content decreased by 2.5 times compared to the intoxicated
rats.

Thus, our studies show that rats intoxicated with copper sulfate
application filinsitu, chabazite, clinoptilolite and mordenite effectively to
elimination the specified heavy metal of all tissues examined.
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OLIHKA HOCYXOCTIPIKOCTI CHOPILIHEHUX BUJIB HNINEHUILL,
ETTJIONCY, AMOIIUIIJIOIAIB I CTBOPEHUX HA IX OCHOBI
I'IlbPUAIB 3A PIBHEM BUTOKY EJIEKTPOJIITIB

I'anuna Kouroua, Tersana FOpuenko, Cepriii IIukamno
MuponiBchkuil iHCTUTYT neHun imeni B.M. Pemeciia HAAH
VYkpaina, 08853, c. Llentpansue, MupoHiBchkuii paiion, KuiBcbka 001acTh
E-mail: pykserg@ukr.net

EVALUATION OF DROUGHT TOLERANCE OF RELATED SPECIES OF WHEAT,
AEGILOPS, AMPHIDIPLOIDS AND HYBRIDS BASED ON THEM BY
ELECTROLYTE LEAKAGE METHOD

Halyna Koliucha, Tetiana Yurchenko, Serhii Pykalo
The V.M. Remeslo Myronivka Institute of Wheat of NAAS
Ukraine, Myronivka district, Kyiv region

Drought tolerance of related species of wheat, aegilops, artificial amphidiploids and
hybrids based on them by electrolyte leakage method was determined. It is shown that
introgression hybridization is promising for creating drought tolerant wheat genotypes. The
results are definite contribution to study of both theoretical and practical aspects of wheat
drought tolerance and can be used as elements of breeding programs.

Ob6rpynmysanns ma mema. llmeHunss — oJHa 3 HaWBaXJIUBILIKUX
MIPOJIOBOJIBYUX KYJIBTYP, OCKUTBKY MIIICHUYHUHN XJI10 € MPOAYKTOM XapdyBaHHS
HaceleHHs OuIblIocTi  KpaiH cBiTy. Ilocyxa € HalOUIbll —Cepilo3HOI0
NEPENIKOI0O0 TMPH  BHPOIIYBAaHHI  CUIBCBKOTOCIIOAAPCHKUX  KYJIBTYyp Ta
OTPUMaHHI MaKCHMAaJIbHOTO BpOXalw, OCKUIBKM BOJa HEOOXigHa IS
MIPOXOJIPKEHHSI KOKHOTO €TaIy pPO3BUTKY POCIWHU, OYMHAIOUU 3 TPOPOCTAHHS
HaclHHA J0 Jo3piBaHHSA. BonaHuii cTpec TPU3BOAUTH [0  3HIKCHHS
MOPGOJIOTIYHUX 1 arpoOHOMIYHHMX IMapaMeTpiB, a TaKoX 10 MOpYyIIeHb Ha
¢bi3ionoriyHOMy, O10XIMIYHOMY 1 MOJIEKYJSPHOMY PIBHSAX. 3Ba)kKalouW Ha IIE,
aKTyaJlbHUM € 1AeHTHdIKAIis COpPTIB MIICHMIN, SKI JT0Ope MPUCTOCOBaHI 0
HECTayl BOJM, a TAKOK BU3HAYCHHS €(PEKTUBHUX 1 HAMIMHUX KPUTEPIiB BIAOOPY
OCyXOCTIMKUX popM. [Toka3HUK ITHTEHCHUBHOCTI BUXOJIy €JICKTPOJIITIB 3 TKAHUH
JUCTKIB BEreTYyKOUYUX POCIAMH Tichas [l MOCYXM BKa3ye Ha CTYMIHb
NOIIKOJDKEHHSI KJIITUHHOI MeMOpaHW TMiJ BIUIMBOM CTpECy 1 Ma€ 3BOPOTHIM
3B’S130K 13 MOCYXOCTIMKICTIO. HeBuuepnmHUM  JKEpenoM  pO3IMIMPEHHS
TEHETUYHOI'O0 PI3HOMAHITTS B CEJICKII MIICHUIl 3aJIUIIAEThCA BiganeHa
ribpuauzaiisi, OCKIIBKM TPU MDKBHUIOBUX 1 MDKPOJOBUX CXPEUIyBaHHSAX
MOXKJIMBE OTPUMAaHHS T€HETHYHO 30arayeHux TriOpUAHMX NOMYJISLIA, B SKUX
ICHYI0OTh (OpPMH 3 TOCMOJAPCHKO IIHHUMU O3HaKamMH. MeTa IOCHIIHKEHb —
MIPOBECTU OIIHKY IMOCYXOCTIHKOCTI CIIOPITHEHWX BHJIIB TIIEHUIIl, ET1IO0ICY,
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aMm(IIUIIIOINIB 1 CTBOPEHHMX Ha iX OCHOBI TiOpUIIB 3a pPIBHEM BHUTOKY
CJICKTPOJIITIB Ta BUIIIIUTH JKEPENIa CTIMKOCTI 10 BOJAHOTO AehilUTY.

Memoou. MarepiaioM st JoCHiKeHb Oynu: 1) AumioinHi BUAU
nmenuui: 7. monococcum L, UA0300116, var. macedonicum; 2) TeTpamioiixi:
T. durum Desf., UA0200047, var. hordeiforme; T. dicoccum Schuebl,
UA0300489, var. atratum, T. ispahanicum Heslot, UA0300070, var.
ispahanorufum; T. polonicum L. UA0300337, var. pseudocompactum; T.
persicum Vav., UA0300058, var. persicum, 3) rexcamioigui Bunu: 1. spelta L.,
UAO0300103, var. duhamelianum; T. macha Dok. et Men., UA0300250, var.
palaeoimereticum,; T. sphaerococcum Persiv., UA0300353, var. tumidum; 4)
mTy4yHo ctBopeHuit Buja 1. kiharae Dorof. et Migusch (7. timopheevii / Ae.
tauschii), UA0500014; 5) cunrernuni ambimumnoinu: AS-7 (T. durum / Ae.
tauschii), UA0500027; TIAT-12 (T. persicum / T. monococcum), TIAI'-39 (T.
dicoccum / T. sinsckajae); T. dicoccum | Ae. tauschii; AD 221-4 (T. persicum /
Ae. tauschii), UA0500029, ABpotuka terpa ABpopa / Ae. mutica, UA0500055;
6) Bunu eruoncy: Ae. cylindrica Host subsp. cylindricum, UA0400040; Ae.
speltoides Tausch subsp. speltoides, UA0400036; Ae. variabilis Eig subsp.
peregrine, UAO0400213; Dasypyrum villosum UA0400224; 7) BigaaieHi
riopuau, ofep:KaHi Ha OCHOBI CXpEIIyBaHHS COPTIB 1 JIIHIM NIIEHUI M’ AKOi
03UMOi 31 CHOPITHEHHMMHU BHJAMU Ta CHUHTETUYHUMH aMQiIUTLIOTIAMU:
Muponisceka 65 / T. sphaerococcum; MuponiBcbka 65 / AD 221-4 ( T.
persicum / Ae. tauschii); MuponiBcbka 65 / AS-7 (T. durum / Ae. tauschii);
Favorit / Ae. cylindrica; Favorit / IIEAT (T. dicoccum /| Ae. tauschii); Favorit /
T. sphaerococcum; Jlrotecuenc 418 / T. spelta. Coptu-cranmaptu — Eneris
MUPOHIBChKA (TIIICHUI M ska sipa) Ta CroaamuHa (MIICHUIST TBEpAa spa).
[TocyxocTiiikicTh Bu3Hauaau BrpoaoBxk 2017-2018 pp. B mabopaTopHUX yMOBaxX
METOJIOM BH3HAYCHHS I1HTEHCUBHOCTI BUXOJY EJIEKTPOJITIB 3 POCIMHHUX
TKaHWH.

Pesynomamu. Otpumani pe3yiabTaTh MO0 BHUXOAY EJIEKTPOIITIB 3
JUCTKOBUX TKAaHWH POCIWH PIZHUX BHJIB MIIEHHUI, €ruionca, MTYYHUX
aMm(QIIUIUIOINIB Ta CTBOPEHUX 3a iX yYacTi TIOpHIB BKa3ylOTh Ha T€, IO
MOKA3HUKU TMOCYXOCTIMKOCTI OKPEMHUX MAJIOMOMIMPEHUX BU/IB TIICHUI €
JOCHTh BUCOKMMHU. Jl0 Takux BigHOCATHCS: BUaW mmmeHuni — 1. dicoccum, T.
macha, T. ispahanicum, T. sphaerococcum, T. polonicum, T. kiharae; mTyuHi
ampigumnoinu — [IEAT (7. dicoccum | Ae. tauschii), T. dicoccum | Ae. .tauschii,
AS-7 (T. durum / Ae.tauschii), AD 221-4 (T. persicum / Ae. tauschii), TIAT'-12
(T. persicum / T. monococcum), ABpotuka. [1oCyXOCTINKUMU BUSBUIUCH YCI
JOCIIIKEH1 BUIM ET1JIONCIB, 0CO0IUBO Ae. speltoides, skoMy puTamMaHHa 1Ie i
BUCOKA xapocTiiikicte. ['iopunu Favorit / T. Sphaerococcum, Muponiscbka 65 /
AS-7 (T. durum / Ae.tauschii) ta JI. 418 / T. spelta Manu TOKa3HUKHU
MOCYXOCTIMKOCTI Ha pIBHI CTaHAAPTIB a00 MNEPEBUILYBAIH 1X.
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Bucnosku. 3a pe3ynpTaTaMu JOCHIDKEHb BHSIBICHO, IO OUIBIIICTh
JOCIIIKYBaHUX 3Pa3KiB € BHCOKOMOCYXOCTIMKMMHU. Permra reHOTHMIB, OKpiM
OJIHOTO, MaJjia CePEIHIO MOCYXOCTIUKICTh. BU1eH1 TeHOTUIIH PEeKOMEHI0BAHO B
SAKOCT1 BHUXIJIHOIO CEJEKLIMHOro Marepiaqy NpU CTBOPEHHI HOBHUX COPTIB
NIIEHUI] 3 HIHHUMHU TPAKTUYHUMU BIACTUBOCTAMU. [loka3aHa NepCcrneKTUBHICTb
IHTpOrpeCUBHOI T10pUAN3aLlii A1 CTBOPEHHS JKEPES BUCOKOI OCYXOCTIMKOCTI.
OTpumani pe3yjbTaTH € MEBHUM BHECKOM Y BUBYEHHS SIK TEOPETUYHUX, TaK i
NPAKTUYHUX ACHEKTIB MOCYXOCTIMKOCTI MIIEHMII Ta MOXYTh 3aCTOCOBYBATHUCS
K €JIEMEHTH CEJEKLINHUX TPOrPaM.

BIOJIOTTYHI OCOBJIMBOCTI BILIMBY
ETUITIOCYJIb®AHLIATY HA CTAH [VIYTATIOHOBOI JIAHKH
AHTHOKCHUJIAHTHOTO 3AXHACTY B HUPKAX II[YPIB 3A JIi
Cr(VI)

bornan Koruk, Pyciana Ickpa
Inctutyt Giosorii TBapud HAAH, Byi., Bacuns Cryca 38, JIbBiB, YKkpaina
kicyniabo@gmail.com

BIOLOGICAL FEATURES OF THE ETHYLTHIOSULFANYLATE
INFLUENCE ON THE STATE OF GLUTATHIONE ANTIOXIDANT SYSTEM IN
RAT KIDNEYS UNDER THE ACTION OF Cr(VI)

Bohdan Kotyk, Ruslana Iskra
Institute of Animal Biology NAAS, Lviv, Ukraine

Glutathione antioxidant system (AOS) plays an important role in the maintaining of
the antioxidant status in the cells of living organisms. Cr(VI)-induced oxidative stress leads to
disturbance of glutathione AOS activity. Ethylthiosulfanylate (ETS) is a synthetic sulfur-
containing organic compound and belongs to the class of thiosulfonates. Thiosulfonates
demonstrate antioxidant properties and are involved in the mechanisms of antioxidant
enzymes activation. The purpose of the study was to investigate the influence of ETS on the
glutathione peroxidase (GP) glutathione reductase (GR) activity and reduced glutathione
(GSH) content in the liver of rats exposed to Cr(VI).

Obrpynmyeanna ma mema. ['yTaTioHOBa JaHKa aHTHUOKCHUIAHTHOTO
3axucTy (AQO3) Bigirpae BaXJIWBY pOJib y MIATPUMAHHI aHTHOKCHUJIAHTHOTO
cratycy y kimituHax >kuBux oprafizmiB. Cr(VI)-iHaykoBaHUN OKCHIATUBHHIA
CTpec, MPU3BOUTH JI0 TOPYIICHHS MEXaHI3MIB pOOOTH €H3MMIB TIyTaTiOHOBOI
nanku AO3. Eruntiocynsdaninar (ETC) € cuHTETUYHUM aHAIOTOM MOJIEKYIH
QAUIIUMHY Ta BIJHOCUTBCA JIO KJacy CHOJYK TIOCYJIb(OHATIB, SKi
XapaKTepU3yrThCsl AHTUOKCUAAHTHOIO JII€I0 Ta 3alydyeHl Yy MexaHI3Max
aktuBamii en3umiB AO3. Tomy, MeTOr0 oCHiIKeHb Oyno 3’scyBat BiuiuB ETC
Ha MOKa3HUKU aKTUBHOCTI riyTarionnepokcunasu (I'TI), rimyraTionpemykrazu
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(I'P) ta Bwmict BimHOBIeHorO riyrationy (GSH) y Hupkax urypiB, ypameHUX
Cr(VI).

Memoou. JlocnimkeHHs NpOBOAWIM HA CaMIsX-aHajlorax J1abopaToOpHUX
IIypiB, PO3IUICHUX HA 7 TPYI MO 5 TBapHUH y KOXkH1i. TBapunam | rpynu (iHTakTHU
KOHTPOJIb) BHYTPIITHLOOUEPEBUHHO (B-0) MIOACHHO BBOAWIM 150 MK (izpo3unHy
(-ny) mpotsrom 7 ni6. Teapunam III Ta IV rpyn B-o moxaenHo seoguan K>Cr,O7,
pozunHenuil y 150 mxn ¢-ny, y nepepaxysky 2,5 mr Cr(VI)/kr Macu Tina npoTsirom
7 mi6 (III rpyna) Ta 14 016 (IV rpyna). Teapunam Il rpynu BHYTpIIIHBOLILTYHKOBO
(B-111) 1I0A€HHO BBOAWIM | My omii mpotsrom 14 mi6, micias bOro B-O IIOACHHO
BBOWIH 150 MK -HY tipoTsirom 7 ai0. Teapunam V, VI, VII rpynu B-111 11ioaeHHO
BBOAWIM 1 Mt omitiHOTO po3unHy ETC 3 po3paxynky 100 MI/kr MacH Tiia mpoTsATroM
14 16 micnst 1poro B-0 moeHHo BBoawH 150 Mi ¢-Hy mipoTsirom 7 116 (V rpyma)
a6o K>Cr2O7 mpotsirom 7 (VI rpymu) ta 14 ai6 (VII rpymm). Marepianom ams
JOCIIJIKEHb CIIYyTYBaJId TOMOT€HATH HUPOK IIypiB, y SIKUX BU3HAYAIM BMICT
GSH Ta axtuBuicte [Tl Ta TP. Opepxani 1mudpoBi naHi oOpoOsIH
CTaTUCTUYHO 3a Jomnomororo nporpamu Microsoft EXCEL, BUKOpUCTOBYIOUH
merox one-way ANOVA.

Pezynomamu. Axtusnicts I'Tl BiporigHo 3poctana y Hupkax urypis I Ta
IV rpyn y nopiBusuui 3 | rpynoto nHa 128 Ta 43% BignosigHo. Ilpote,
akTuBHICTH ['P BiporigHo 3HmxyBanacs y TkanuHi Hupok tBapuH III ta IV rpyn
o0 [ rpynu Ha 37 ta 41% BinnosigHo. Bmict GSH y nupkax mypis III rpynu
BIPOT1JIHO 3pocTaB Ha 7% y mopiBHsHHI 3 | rpynoro. Ilpore, y TkaHMHI HUPOK
urypiB IV cnocrepiranoce Biporiane 3HmxeHHs KoHueHtpaimii GSH na 23%
oo I rpynu. Bmict GSH y nupkax tBapun V, VI, VII rpyn BiporigHo 3pocras
oo Il rpynum Ha 36, 39 ta 38%, BigmoBigHO.

Bucnosox. Pe3ynbpTaTi 1ociipKeHb BKa3yOTh Ha Te, 0 7-MH q000Ba dis
Cr(VI) mpuzBoauth 10 HeznayHoi akymyssamii myny GSH (Il rpyna), a micns
14-tu no6osoro BruBy Cr(VI) cnoctepiraerbes Buuepnanus 3anacis GSH (IV
rpyna) y TkauuHi HUpok TBapuH. Takox 11 Cr(VI) cnpuunnse akrusaniro ['T1
(IIL, IV rpyna) Ta 3umxkenns aktuBHocti ['P (111, IV rpyna) y Hupkax mrypis. 3a
BiuBy ETC cnioctepiraerses 301nbeHHs BMicTy kiitnHHoro GSH (V rpyna),
a mnonepeaHe BBeAeHHs ETC wuyactkoBo kommencye mposiBu Cr(VI)-
1HAYKOBaHOTO OKCHUJATUBHOTO CTPECY 3a PAaXyHOK BIJHOBJICHHS Ta aKyMYJISLIi
nyny GSH y tkanuni Hupok mypis (VI, VII rpyna).

3rilHO AaHUX JiTepaTypH, npuunHor aktuBamii [Tl y TkaHWHI HHUPOK
nrypiB 3a aii KoCroO7 moxe 6ytu Cr(VI)-innykoBane 3poctanns Bmicty ['TII ta
KOHIICHTpAIlii mepokcuay BoaHo. [IpuunHoro iHridyBanHs aktuBHOCTI ['P 3a mii
K2Cr207 € mpornec BigHoBnenHs Cr(VI), skuii cympoBOIKY€ETbCS 3HUKEHHAM
Bmicty HAJI®H, npurnivenasm pobotu ['P i, sk Hachigok, BUUEpHAHHAM
3amaciB kmitaHHOr0 GSH. ETC, sik mpeactaBHUK Tiocynb(hoOHATIB, MOXE OyTH
3aIAHMM y  MeXaHi3Max  akTuBalii  (QakTopiB  TPAaHCKPHIILII  TIEHIB,
BIIMOBIJAJIBHUX 32 TMPOLIECH BIJHOBICHHS Ta cuHTe3y MoJiekyl GSH Tta
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HAJI®H, sKi € KII0OY0BUMH eJIeMeHTaMU, HEOOX1THUMHU JIJIT KOPEKTHOT poOOoTH
€H3UMIB TITyTaTioHOBO1 TaHku AO3.

BIIJIUB AEPOITIOJIOTAHTIB HA HAKOIIMYEHHSA
ACKOPBIHOBOI KUCJIOTHU B HACIHHI Sorbus aucuparia L.

Tersina JlerocraeBa, Oabra bina
Hamionansauit yaiBepcuret imeHi Onecst 'onuapa, J{ninpo, Ykpaina
olha.bila29@gmail.com

AEROPOLUTANTS’ INFLUENCE ON ASCORBIC ACID ACCUMULATION
IN SEEDS OF Sorbus aucuparia L.

Tetyana Legostaeva, Olha Bila
Oles Honchar Dnipro National University, Dnipro, Ukraine

The dependence of the amount of ascorbic acid as a component of
antioxidant protection in plant tissues on the number of air pollutants in the
environment. Ascorbate as a component of the antioxidant system associated
with glutathione and tocopherol, which provides plant immunity.

Obrpynmysanns ma mema. BUSBUTH Ta TOCTIIUTH 3aJIEKHICTh KIIBKOCTI
aCKOpOIHOBOI KMCJIOTH SIK KOMIOHEHTY aHTUOKCHUJIAHTHOTO 3aXUCTY B TKAHUHAX
POCIIMH BI1J1 KUJIBKOCT1 a€pOMOJIOTAHTIB Y HABKOJIUIIHBOMY CEPEJOBUIILI.

Acxkop0OinoBa kuciorta (AK, ackop0ar) — yHikajgbHa mojiyHKIIOHATIbHA
CMIOJTyKa, IO 3JlaTHa 3BOPOTHO OKHCIIOBATHUCh Ta BIJHOBIIIOBATH BUIbHI
paguKany, MIHIMI3YIOUM TMOPYIICHHS OKHCHOTO cTpecy. lle kommoHeHT
AHTUOKCUJAHTHOI CUCTEMH, IOB’s3aHOi 3 TIyTaTioHOM 1 Tokodeposom. AK
npuiimMae ydactb y (POTOCHMHTE31, OWXaHHI, 3aXHMCHUX pEaKlisX POCIHUH Ta
3abe3reuye pOCIMHHUN IMYHITET, OJIHUM 3 TPOSIBIB SIKOTO € HOpMajibHE a0o
M1JIBUIIICHE HAKOMMMYCHHS ackopOary. Y XimiuHoMy BijHomeHHI AK € makToHOM
2,3-nienon-1-rynonoBoi kuciaotu 3 emmipuaaoi popmyroro C.H;O..

AK pearye 3 CynmepoKCHUIOM KHCHIO, ITIEPOKCHJIOM BOJHIO Ta PaJIUKaIOM
TOKO(epoy, IPH MHOMY OKHCIIFOIOUHCH JI0 MOHOIET1POacKOPOIHOBOT KUCIOTH
(MIT'A) abo no nerigpoackop6iHoBoi kuciotu (HAI'A). Okucheni (opmu
MEePETBOPIOIOTLCS B ackopOar 3a jgomnomorot penykraz MIAI'A Tta JII'A
BIJIOBIIHO. B mepiioMy Bunajgky BUKOPUCTOBYETHCS BITHOBJICHUI €KBIBAJIEHT
NADPH+H", a B ApyroMy — riyTaTioH.

AK wmoxe mnpsamo (6e3 amodepMeHTy) 1 B SKOCTI KodakTtopy
ackopOaTOKCH/Ia31 1HAKTUBYBATH BUIbHI paJUKaJIi, BUKOHYIOUM MOJIIOHY pOJIb 3
CYNEepPOKCHUITUCMYTa3010, a TaKOK MOOIYHO MPUHMATH y4acTh B JETOKCHKAIII],
B1JIHOBJIFOIOUH TOKO(EPOJI.
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BBaxatorh, mo 3axucHy (QYHKIIIO BUKOHye He BimHoBiIeHa AK, a ii
OKHucJeHa (GopMa, OCKITBKH Yy CTIHKOTO 10 MEPOHOCIIOPO3Y COPTY TOPOXY B
KJIITUHAX, PO3TAlllOBAHUX B MiclLl ypaxeHHs, yactTuHa AK Oyna npezncraBieHa
okuciieHoi (popmoro. JlocaipkyBaiau BIUIMB KOMILJIEKCHOTO aTMOc(epHOro
3a0pyAHEHHS B JOCTUralouoMy HaciHHi Sorbus aucuparia L., 1o 3pocTaioTh B
pi3HUX paiioHax M. [uinpo: mapky im. JI. I'mobu, mp. O. Ilonsa, OynbBapi
3opsiHui, ByJ. JloHelbKe 1I0Cce 1 YUCTIM KOHTPOJbHIN 30H1 (c. [lepmorpaBeHka,
omm3pko 70 kM Big MicTa J{Hinpo).

Memoou. Buninennst ackop6inoBoi kuciaotu (Ilnemkos, 1968). 2 r cBixkoi
CUPOi TKAaHUHU POCIMHU PO3TUPAIOTH HA JIHOJ1 y MOPLENSIHOBIN cTymi 3 20 mi
5% po3uuny opToPocPOpHOT KUCTOTH, 3 T0AABAHHSAM CKIISTHOTO ITICKY, 10 CTaHy
OJTHOPIAHOI MacH, SIKy MEPEHOCITh Yepe3 BOPOHKY B MipHY KoiOy Ha 50 mi,
3MHUBAIOYU CTYIKY 3JIMIIKOM OPTO(POCPOpHOT KHCIOTH. BMICT K010U TOBOASTH
70 TO3HAYKU JUCTWJIHOBAHOIO BOJOI0, MEPEMINIYIOTh Ta 3aJHUIIAI0Th Ha S
xBUIMH. [ToTiM 300BTYI0Th K010M 2-3 XB i (DUTBTPYIOTH MaTepiall 4epe3 CyxXui
CKJIa4acTUi PUIBTP A0 CyXOi KOJIOH.

BuzHaueHHs1 BMICTY acKOpO1HOBOI KUCIOTH. B Tpu Grokcu Opasiu mo 5 mi
¢umpTpary ¥ TuTpyBamum 3 Owoperkun 0,001  H. po3umHOM = 2,6-
nixjaopdeHoniHa0(pEeHOIAT HATPII0 [0 CJIa0KO-POKEBOTO KOJIBOPY, SKUUA HE
3HHMKaB MPOTITOM | XBHUJIMHHU.

Pesynomamu. Bmict ackopbaTy B HAciHHI Ma€ TEBHY 3aJ€XKHICTb BIJ
YMOB 3pOCTaHHS JAepeB. Tak, HaiiMeHIIa KUIbKICTh BiTaminy C BigmiueHa B
HACiHH1 Yy BepecHI Ha 3a0pyAHECHUX aepPOBUKHUJIAMH aBTOTPAHCIIOPTY JOCIITHUX
TIIsSHKaX. AHali3 eKCINEepUMEHTAIbHUX JaHUX BKa3ye, 10 B CEPITHI Yy HACIHHI
JiepeB TOPOOMHU 3BUYANHOI, SIKi 3pOCTal0Th B . [lepmioTpaBenka, KOHIIEHTpAIIisA
ackopOarty cranoButTh 50,2 MKI/T cupoi pe4oBUHH. Y HACiHHI Sorbus aucuparia
L., BigiOpanoro 3 mapky JI. I'1o0u B 11e#t mepio yMicT acKOpOIHOBOT KUCIOTH
JOCTOBIpHO 30UnbIIeHUNH HaA 25% BIIHOCHO HACIHHS YWCTOI 30HU. Y
PENPOAYKTUBHUX OpraHax TOpOOMHU 3BUYAHOI, 110 3pocTae Ha Y3014l
OoynbBapy 3opsiHuii 1 mp. O. Ilosist BMICT JaHOTO aHTHOKCHJAHTA MEPEBUIIYBaB
KoHTposib Ha 30-35 %. MakcuManbHe 3HAUYE€HHS ackopOaTy 3apeecTpPOBAHO Y
HaCiHHI 3 qUIsTHKY ByJuug Jloneubke moce - 43 %. B naciuni Sorbus aucuparia
L. TexHOreHHUX Teputopiil M. J[HIIpPO B BepecH! BIIMIYEHO MEBHE 3HMKEHHS
HAaKOMMUYEHHsSI ackopOaTy BIAHOCHO HaciHHS TopoOuHM 3 c. [lepmorpaBenka Ha
25 % (mapk JI. ['no6u), na 30-32 % (6p. 3opsauuii i np. O. [Tons) Ta HA 35 %
(By:n1. JloHenpke moce).

Bucnosxku.

1. BcranoBneno, mo HaciHHs Sorbus aucuparia L. XapaKTepu3yeTbCs
KOJIMBAHHSMH BMICTY aCKOPOIHOBOI KUCJIOTH. B cepriHi 1 )KOBTHI BMICT BiTaMiHy
C BHCOKHI, a B BEpECHI BIIMIYEHO HOTO JOCTOBIpHE 3HWKEHHSA Ha 25-35 %.
Bmict B HbOMy ackopOaTy 3aleXUTh BIJ MICIS 3pOCTaHHS Ta PIBHS
3a0pyAHEHHS aepOMOIIOTAHTAMM.
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2. I[Toka3uuk BMICTy acCKOpOIHOBOI KHCIIOTH MOKHA BUKOPUCTOBYBATH JIJIs
OI[IHKA CTaHy pOCIMH Yy CTPECOBHX YMOBax Ta iX CTIMKOCTI [0
AepOTEXHOTE€HHOT 0 3a0pyIHEHHS.

BILJIUB BIOJIOI'TYHO AKTUBHOI JOBABKH I'YMIHOBO1
HHPUPOIN HA OCHOBHI ITOKA3HUKHU POCTY, PO3BUTKY TA
3AXUCTY JIKAPCBKHUX POCJ/IMH

Aabbina Hepinnuk-Ilpasaa', Onbra Jpommuna’, Tersina IlnaTonopa’
U TainpoBchkuii HallioHanbpHUi yHiBepeuteT imeni Onecs [onuapa, [ninpo,
Ykpaina
2 JIHipOBCHKUI IEPKABHUM arpapHO-eKOHOMIUHKHI yHiBepcuTeT, J{Himpo,
Ykpaina
aaasssaaa079@gmail.com

IMPACT OF BIOLOGICALLY ACTIVE ADDITIVE OF HUMATE NATURE ON
GROWTH, DEVELOPMENT AND PROTECTION OF MEDICAL PLANTS

Albina Nevidnyk-Pravda !, Olga Dyomshyna!, Tetyana Platonova?
! Oles Honchar Dnipro National University, Dnipro, Ukraine
2 Dnipro State Agrarian and Economic University, Dnipro, Ukraine

Humilide is a biologically active feed additive that has a wide range of applications in
crop production, animal husbandry and poultry farming. The expediency and effectiveness of
the use of humilide solutions under the conditions of cultivation of medicinal plants
Centaurea cyanus and Calendula officinalis have been proved.

BupoiyBanHs JiKapChbKUX POCIUH € BAKIMBOIO JIAHKOKO (hapMaKoJIOT14HOT
IPOMHUCIIOBOCTI. TOoMy, BUPOIIYBaHHS 30OPOBUX, €KOJOTIYHO YHCTHX POCIHH
JUISL TIOTAJTBIIIOTO TXHBOTO 3aCTOCYBAaHHS B JIIKAPCHKHUX 3ac00ax MOTpPEOye Tyxe
perenbHOrO Mmaxoxay. OJHUM 3 TaKUX € 3aCTOCYBaHHS €KOJOTIYHO OE3MEeYHUX
MPUPOJHUX CTUMYJIATOPIB POCTY Ta PO3BUTKY JIO SKUX BITHOCSATHCSA O10J0TIYHO
aKTHBHI J00aBKM TyMiHOBOI mipupoau (Xpucrea, 1979). HaiiGinbim BizoMum
cepen rymiHoBux OioperynstopiB € «l'ymumia»y (TY YV 15.7-00493675—
004:2009) po3pobieHO cmiBpOOITHUKAMU HAyKOBO-IOCHIAHOI Jlaboparopii 3
rymiHOBUX pedoBHH IM. npod. JI.LA. XpucreBoi JAJIAY. 3aBasku yHIKaJIbHUM
CTPYKTYpI1 Ta CKJIaAy JO03BOJSIOTh OTPUMYBATH €KOJIOTTYHO YUCTY MPOAYKIIIIO 3a
pI3HMX THUMIB 3a0pyAHEHHS HAaBKOJIMILIHBOI'O CEPeOBUINA, 30UIBIIYIOTh
CTIMKICTh POCIMH N0 30yJHUKIB XBOPOO, MPUCKOPIOIOTH iX 3pOCTaHHS 1
no3piBaHHs (Xpuctena, 1979; Opros, 1990; 'oposa, 1995). B Ykpaini ogaumu
3 HaWOLIBII MOUIMPEHUMH JIIKAPCHKUMU POCIWHAMU, SIKI BUKOPHCTOBYIOTH B
Teparii pisHUX 3axBoproBaHb € Calendula officinalis Ta Centaurea cyanus. 1li
JIKApChKl  POCIMHU 3aCTOCOBYIOTH y CTOMATOJIOTIi, TacTPOSHTEPOJIOrii,
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TIHEKOJIOoT1i, JepMaToJorii, yposorii, oTojmapuHroiorii. Tomy mera poOOTH
noJyiArajga B JOCTIIKEHI CTaHy aHTHOKCHUJAHTHOI CHUCTEMU Ta €(EeKTHBHOCTI
BUKOPUCTAaHHS PO3YMHIB OlOJIOTIYHO aKTHBHOI J00aBku ['yminig 3a ymoB
BUPOILYBaHHs JiKapcbkux pociiuH Calendula officinalis Ta Centaurea cyanus.
MarepianoM JOCTiKEHHsT OyJM NEPBUHHI JUCTKU Ta KopiHLl Calendula
officinalis Ta Centaurea cyanus. POCIMHM BUPOILYBaIl y BIAKPUTOMY T'PYHTI
31 3BUYAHHUM PEXUMOM MOaUBY. PoOGoui  po3uMHM O10JOTTYHO AKTHBHOI
KopMmoBoi f00aBku ['yminia BukopuctoByBaiu B koHuenrtpaii 0,05 ta 0,01%.
Koxxuuit Bun pocnuHu OyB mofiieHuid Ha 6 mociigHux rpyn 1o 10 3paskiB y
KOXKHIH.

Jist  BUpileHHS 3aBlaHb JOCTIIKEHHS BHUKOPUCTOBYBAJIM METOMIM
T epeHIiiHOTO EHTPU(PYTyBaHHS, KOJOPUMETPIi Ta CHEKTPOMETPIi.

BceranoBneno crumymiorounii €eKT KOMIIOHEHTIB PO3YMHY O10JIOTTYHO
akTuBHO1 jgo0aBku ['ymimig B koHnentpamii 0,01% Ha aMiHOKHCIOTHHH,
OUIKOBHUI Ta BYTJIEBOJHHUIM OOMiH y nepBUHHUX KOpiHIsx Centaurea cyanus. B
TOi ke 4ac, 3acrocyBaHHs 0,005% I['ymuniny crnpuse yTBOpeHIO (PEHOIBHUX
CIOJIYK, 110 3abe30edye CTIMKICTh POCIMHM 10 (PAKTOPIB HABKOJUIIHBOTO
cepelloBUIIIA. TakoX, ciif 3a3zHauuTu, o came 0,01% po3uuH 0610J0TTYHO
akTUBHO1 00aBku ['yminij HalaBaB CTUMYJIIOIOUMM €(EKT Ha PICT 1 PO3BUTOK
nepBuHHoOro nucta Centaurea cyanus, a came, 3a pPaxyHOK IHTEHCHU]iKalii
OlocuHTe3y OllkKa, aKTUBaUli MpoLeciB JIuxaHHA Ta  (OTOCHUHTESY,
aHTUOKCUAAHTHOTO 3axucty. Takum uyumHOM, came 0,01% po3uun 0i070T14HO
aKTUBHO1 J00aBKku ['ymunia € HalO1LIbIT €()eKTUBHUM PO3UMHOM Y MPOPOCTaHHI
Ta po3BUTKy Centaurea cyanus.

Ha Bigminy Big Centaurea cyanus, pnsa Calendula officinalis
CIIOCTEpIraiy 1HITYy 3aKOHOMIipHiCTh. Tak, y nepBuHHMX KoOpiHIsiX Calendula
officinalis ctumymnrotounii edext cnoctepiramu s 0,005% koHmeHTpaIii
KOMIIOHEHTIB pO3YMHY 010JI0T1YHO aKTHBHOI 100aBKu ['ymisnia, TOI sIK 32 YMOB
3actocyBanHs 0,01% po3umny Takuii edekt He cnocrepiramu. Otxke, 0,005%
PO3YMH TYMUIIYy BUKIMKAB CTUMYJISILIIO aMIHOKMCIOTHOIO OOMIHY, 30KpeMa,
TaKMX BUIBHUX AaMIHOKHCJIOT, SIK TMPOJIH Ta OKCHIIPOJIIH, CTHUMYJISLIIO
(epMEeHTIB aHTHOKCHJIAHTHOTO 3aXMCTy: KaTajla3d Ta CyHepOKCHUAANCMYTa3H,
Kl TIABUUIYIOTh CTIHKICTh POCIMHM B YyMOBaxX IHTEHCHMBHOTO pOCTY Ta
po3Butky. Takox, came 0,005% po3uuH 010J0TTYHO aKTUBHOI 100aBKU ['yMii]T
CIIPUSIB CTUMYJIALIT PICT 1 pO3BUTOK TiepBUHHOTO JUCTs Calendula officinalis 3a
paxyHOK akTuBallli 6locuHTe3y OijKa Ta YTBOpEHHS (EHOJIBHUX CIOJYK, SKi
MOCUJTIOIOTH (DOTOCHUHTE3 Ta JUXAHHS POCIMHHUX KIIITUH, 301UTBIIYIOTh CTIMKICTh
Calendula officinalis no 30BHIIIHIX BIUIMBIB. BakJIMBOIO 0COOIUBICTIO 3aXUCHOT
cuctemu Calendula officinalis 3a yMOB CTUMYJISIT TyMUIiIoM Oylia aKkTHUBAIlis
OCHOBHOT'O POCJIMHHOTO aHTUOKCUJAAHTHOTO (PEPMEHTY acKopOaT NepoKCHuIa3u.

OT1xe, MiICYMOBYIOYM OTPUMAaHI pe3yJibTaTH, CI1J] 3a3HAYUTH BAXKIIUBICTh
IHIUBIIyaJIbHOIO MIJXOAYy MpHU MII00pl poOOYMX KOHLEHTpalid O10J0r14HO
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aKTUBHOI J00aBkM ['yMmimig 3a yMOB BHPOIIYBAaHHS JIKAPCHKUX POCIHUH:
Centaurea cyanus 1 Calendula officinalis. Tak, nns Centaurea cyanus
pekoMmeHaoBaHot0 koHIeHTpaie € 0,01% po3uun rymuniny, a st Calendula
officinalis - 0,005%.

BIIVIUB EJIEKTPOHHUX CUT'APET HA EH)IOTE.JIII71 CYIUH
Tersina [lonosa

XapKiBChbKUM HAITIOHATBHUN MEIMUYHUM YHIBEPCUTET, M. XapKiB, YKpaiHa
popovatatyanamikh@gmail.com

IMPACT OF ELECTRONIC CIGARETTES ON THE VASCULAR ENDOTHELIUM

Tetiana Popova
Kharkiv National Medical University, Kharkiv, Ukraine

The electronic cigarettes (EC) have been spread significantly over the last decade in
Ukraine. Although the harmful effects of tobacco cigarettes are well admitted, the potential
risks of EC impact on health require researches. WAG rats have been exposed to EC vapor
for 30 days. The serum nitrate and nitrite levels were determined by K.M. Miranda method.
The serum endothelin-1 level was measured with an enzyme-linked immunosorbent assay kit
(USA). The 30 days EC vapor exposure causes a statistically significant increase
concentration of nitrates and nitrites, tends to elevate level of endotheline-1 in the blood
serum of WAG rats that is associated with endothelial dysfunction.

Obtpynmyeanns. TlomMUpPEHICT, BUKOPHUCTAHHS EJIEKTPOHHHUX CHUTApET
(EC) 3nauHO 3pociia 3a OCTaHHE JECATHINTTSA B YKpaiHi. BauxaHHs aepo30:aro
EC posrnspaerbess cnokuBayamu SIK  Oe3leyHa ajbTEepHATHUBA IAJIHHIO
3BUYAWHUX TIOTIOHOBUX CHUraper. Xouda MIKIJJIMBI HACHIAKA B)KUBAHHS
TIOTIOHOBUX CHUTapeT J100pe BCTaHOBJEHI, MOTEeHIiMHI pusuku Big Aii EC Ha
3JI0pOB'sl MOTPEOYIOTH JOCHIIKEHb.

Mema. Ouinutn BruMB aepo3onto EC Ha piBeHb HITpaTIB, HITPUTIB,
enporeniny-1 (ET-1) B cupoBaTiii KpoBi Ja00paTOPHUX LY PIB.

Mamepianu ma memoou. ExcniepumeHT npoBeneHo Ha 30 mrypax JjiHii
WAG o60x crareit, Bikom 10 TwxkHiB. LllypiB po3noaiaunm Ha aBl rpynu: 1-a
rpyna — KOHTposibHI TBapuHu (n=10), 2-a rpyma — tBapunu (n=20), 110
IHraIsAiiHO oTpuMmyBanmu aepo3oib EC mpotsrom 30 mi6. nst ogHOYacHOI
excriosunii aeposonto EC 20 mrypam BHKOpUCTOBYBaidu Kamepy bosipuyka.
PiBHi HiTpaTiB 1 HITPUTIB y CHPOBATIll KpPOBI BHU3HAYAIU METOJOM,
3anponioHoBannuM Miranda K.M. Busnauenns pisas ET-1 y cuposartiii kpoBi
IPOBOAWIN IMYHO(DEPMEHTHUM METOJOM 3a JIOMOMOIOK0 HAa0Opy pEaKTHUBIB.
CraTtucTryHui aHali3 JaHUX BUKOHAHO 3a aornomororo nporpamu STATISTICA
7.0. Pesynbratu npeacranieHo sk meaiaHa (Me) Ta iIHTepKBapTUILHUN po3Max
[3HaUYeHHSIMHU 25-r0 Ta 75-ro mpoueHTWIiB]|. BIIMIHHOCTI B 3HAYEHHAX MIXK
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rpynaMy aHamizyBaiau 3a jgonomoroiro U-kputepiro MannHa-YitHi. 3HaYeHHS
p<0,05 BBaXkanmoCsi CTATUCTHUYHO BIPOTiTHUM.

Pesynomamu. Ilicna 30-tm  nenHoi mii  aepo3omo EC  BusBieHo
NIJBUIIICHHS! KOHIeHTpalli HitpatiB Me — 38.74 [37.36; 39.27] MkMoub/1,
p=0.023471 Tta wmitputie Me — 8.34 [7.64;9.13] mxmons/n, p=0.023424 vy
CUPOBATIIl KPOBI I1ypiB 2-0i Ipynu B MOPIBHSAHHI 3 1-010 rpynoto (Hitpatu Me —
37.38 [37.18;37.73] mxmonb/n Ta HiTpUTU Me — 6.26 [6.14;6.89] MxMomb/1). Y
MOPiBHSHHI 3 1mypamu 1-oi rpynu Me — 6.27 [5.93;6.85] nmomb/mi piBens ET-1
B CHPOBATIIi KPOBI IIypiB 2-0i TpyNHy MaB TEHEHIIIIO 10 TiaBuiieHds Me — 7.02
[6.34;7.47] nmmons/mi, p=0.0679. IlinBuiieHe yTBOPEHHS HITPATIB Ta HITPUTIB
Ha 30 noOy aii aepo3oiito EC, MOKIIMBO MOSICHUTH, SIK KOMIIEHCATOPHY PEAKIIIIo,
NOB'SI3aHy TMEPEBAXXHO 3 OKHUCIIOBAIBHUM CTPECOM, MIO BiIOyBaeTbcs B
opraHismi mypiB 2-oi rpymu. Tak, y ABOX HE3aJIeKHUX IOCIITKEHHSIX B
aepo30JIsiX EIEKTPOHHUX CHUTapeT OyJiu BHUSBICHI KapOOHUIM Ta HAHOYACTKH
BOKKHX METAIIB, $KI CTUMYJIIOIOTh YTBOPEHHS AaKTUBHHUX (OPM KHCHIO
(Goniewicz M.L. et al., 2014; Kosmider A. et al., 2014). PinunHa eneKTpoOHHUX
CUTapeT MICTUTh OCHOBHI KOMIIOHEHTH: MPOMNIJIEHIJIIKOJb, TJIILEPUH, HIKOTHH 1
apomarusaropu. Ilpu HarpiBanni pimuen EC no Temmeparypu 300°C
BiIOyBa€ThCS MIpOJIi3 TIILNEPUHY 3 YTBOPEHHSM HACTYMHUX KapOOHITIB:
dopmanbieriny, akpoieiny 1 amerampaerimy. dDopmanbaerin, akposieiH i
arleTaJIbJICTi]] HAJICKATh 10 TOKCUYHUX, KAHIIEPOTCHHUX XIMIYHUX PEYOBHH, SIKi
3a3BUYail He BUSIBISIOTHCA B pinuHax aig EC. Xouya KOHIEHTpalliss TOKCUYHUX
KapOOH1TIB, BU3HauYeHUMX B aepo3osi EC, 3Ha4HO MeEHINEe, HIK Yy UMY
TIOTIOHOBUX CHUTapeT, IMOTEHIla]d iX HEraTMBHOTO BIUIMBY Ha OKHCIIOBAJIbHI
npoliecH y KIiTuH1 HepoomineHuit. Kpim Toro, HarpiBanbsHi npuctpoi EC 3xatHi
BUITYCKATH HAHOYACTKHU HACTYIMHUX METAJIB: Mifl, XpOMY, HIKEJIO 1 KaaMito, SKi
kopuctyBad notiMm Bauxae (Brown C.J. & Cheng J.M., 2014; Hess C.A. et al.,
2017). i meranu, B CBOIO 4Yepry, MOCWIIOIOTh BUILHO-PAIUKATbHE OKUCICHHS
KOMIIOHEHTIB ~ KJITUHHUX MeMOpaH, W0 MNPU3BOAUTH JO  aroMNTO3y
SHIOTEAIbHUX KJIITHH 1, IK HACIJOK, BUJIUICHHS €HAO0TENHY-1 y KPOBOTOK.

Bucnosxku. B ymoBax 30-tu genHoi aii aepozomo EC BusBIEHO
CTATUCTUYHO 3HAYyllle MIABUIICHHS KOHIEHTpALl HITPATIB 1 HITPHUTIB,
30UTBLIEHHS BMICTY €HJIOTENIHY-1 y CHpOBaTIll KPOBI LIypiB, IO MOXE CBIIYUTH
PO PO3BUTOK €HJOTENIATbHOT AUCPYHKIIII.
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HOPIBHHJI[)HI/IfI AHAJII3 BIIVIMBY KOPMOBUX TOBABOK
I'YMIHOBOI ITPUPOAN HA AHTHOKCUIAAHTHHUU CTATYC
MEYIHKHU TA M'SI31B KYPUAT-EPOMJIEPIB 1 TEPBEJIIB

Jlinis Crenmuenko', Oabra Jibommmna®, Faanna Ymakosa®
! JIninpoBchKuii AepkKaBHUI arpapHO-cKOHOMIYHMH yHiBepcuTeT, JIHInpo,
Ykpaina
2 [lninpoBchKuii HalioHansHui yHiBepeuTeT iMeHi Onecst ['ongapa, ninpo,
VYkpaina
stepchenko2(@gmail.com

COMPARATIVE ANALYSIS OF THE INFLUENCE OF HUMATE NATURE FEED
ADDITIVE ON THE ANTIOXIDANT STATUS OF THE LIVER AND MUSCLES OF
CHICKEN-BROILERS AND GERBILS

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

[Mlupoke 3acTtocyBaHHS OI1OJIOTIYHO AaKTUBHUX J00AaBOK TyMIHOBOT
NPUPOJIU, OTPUMAHUX 3 €KOJIOTIYHO Oe3neyHoro Topdy YkpaiHu, € ogHuM 13
YUHHUKIB, SIK1 37aTHI HIABUIIATA €()EKTUBHICTH BUPOOHUIITBA BHCOKOSIKICHOT
OPOAYKLII  arponpoOMHCIOBOTO cekTopy ekoHoMmiku (Stepchenko 2005).
EdekTuBHICT, 3acTOCYBaHHS MOB'S3aHA 3 IIUPOKUM CIEKTPOM O10J0TTYHOL
AKTUBHOCTI CKJIaJIOBUX TYMIHOBUX J00ABOK, SKI CTUMYJIOIOTH METa0O0JIuHI
npouecu B opranizmi tBapuH (Rath et al., 2006; Weber 2014). OnnovacHo 3
1M, MOJIMBI 3MIHU B OKMCHO-BITHOBHOMY Oanianc (Arafat et al., 2017; Arif et
al., 2019). MiToxoHapii - opraHenu KJIITHH, SKi € TIPOJYLIEHTAMH PEaKTUBHHUX
MeTa0oiTiB. BU3HaueHHS CTYIIEHI0 OKMCHEHHSI MITOXOHAPIH MEUIHKY Ta M S31B
TBapWUH MOJKE JIOMOMOTTH BCTAHOBHUTH Ta MOPIBHATH BIUIUB TYMIHOBUX J00aBOK
Ha 1el mnporec. Tomy, MOPIBHSJIBHUIA aHali3 TMPOSBIB aHTHOKCHUIAHTHUX
BJIACTUBOCTEH TYMIHOBUX PEUOBMH y JIOMAIIHIX MTaxiB 1 TPU3yHIB (TBapuH,
BIITAJIGHUX OJMH BiJI OJHOTO B CBOJIOIIWHIA CHCTEMaTUYHIA iepapXii)
BOXJIMBUM eTam pociijkeHHs (Arafat et al.,, 2015; Vaskova et al.,, 2011).
3’sCyBaHHS B3a€MO3B’SI3KIB  MDK PI3HUMHM JKUBUMHU OpraHi3MamH, IIO
BIIPI3HSIOTBCA MDK COOOI0 METabOJI3MOM Ta PEryJAIi€l0 aHTUOKCHIAHTHOL
CUCTEMH, JaJyTh MOXJIMBICTh JaBaTh PEKOMEHJAlli MpU BHUPOIILYBAHHI
BHUCOKOITPOTYKTUBHUX TBApHH.

ExcnepumeHT npoBouiau Ha KypuaTax-Opoitnepax kpocy Cobb 500 ta 6-
MICAYHUX MINIAHKAX, SKUAX YTPUMYBaJIM B CTaHJAPTHUX YMOBax. Yci
MaHIMyJISIIT TPOBOAMINA 3TIHO 3 TpaBuwiamMu "E€BponenchKoi KOHBEHIIT Mpo
3aXUCT XpEOETHUX TBAPHH, 110 BUKOPUCTOBYIOTHCS JIJISl €KCIIEPUMEHTAIBHUX Ta
iHmmx HaykoBux 1iieit" (CtpacOypr, 1986). Jlocniaaux TBapuH OyJI0 MOIJIEHO
Ha 2 rpynu: | - iIHTaKTHI TBAapUHU (KOHTPOJIb), 2 - TBAPUHU, SIKUM JI0JaBaJIH 10
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nuTHOT BoaAW 1% pPO3YMH KOPMOBOi O10JIOTIYHO aKTUBHOI JOOABKM T'yMIHOBOI
npupoau ['yminin B ontuManbeHii kiibkocti (Muxaitnenko, 2015) npotsrom 21
n00u. B KiHIIl €eKCIEPUMEHTY MICJIsl 3BaXKyBaHHSI, TPOBOIWIIN JICKAMITALIIO i
HApKO30M. M’s3u Ta TMEUiHKY 30WUpany, MPOMHUBAIN COJTHOBUM PO3UYMHOM Ta
BUKOPUCTOBYBAIM I TMOJANBINIAX JOCHIMKeHb. JIJIS BUPINICHHS 3aBIaHb
JOCIIJIKEHHSI BUKOPUCTOBYBAJIM METOAM AUPEpPEHIINHOTO LEeHTpUudyryBaHHs,
KOJIOPUMETPIi Ta CHEKTPOMETPII.

[lepmioro peakii€ro KIITUHU Ha KCEHOOIOTMKH € YTBOPEHHS aKTHBHUX
dbopM KHUCHIO, 10 SKUX BXOAUTh MasioHoBuM mianbaeria (MIAA). Joxasauus 1%
TYMUTITYy 10 MUTHOI BOJAW HE 3MiHIOBajIO KoHIeHTparito MJIA B romoreHari
MEYIHKY IMIIMAHOK Ta Kyp4aT-OpoiiepiB, a TaKOXK y M’s3aX Kypuar-Opoiliepis.
[Tokazano pi3Huil Mexani3m wmoxysii  aktuBHOCTI katamazu (KT) Ta
cynepokcunmucmyTazu (COJl) mediHkd TPU3YHIB Ta MTUIN TIiJ BIUIMBOM
rymimiay. Tak, akruBHicTh KT Oya migBuiieHa B TOMOT€HATI MMEYIHKH IMIIAHOK,
ane aktuBHICTH COJ[ y mboMy BHIAIKy KOJMBajlach B MeXaX KOHTPOJIBHOI
rpynu. Y mediHui KypuaTr-OpounepiB kpocy Cobb 500 cnoctepiranu 3HUXKEHY
aktuBHICTb CO/JI, anme aktuBHIcCTh KT BapitoBasia B MeKax KOHTPOJIHHOI TPYIIH.
bionoriyuHo akTWBHI KOMIOHEHTH ['yMinigy MOXKYTh BIUIMBaTH Ha MEYIHKY
IpU3YHIB BHACIIJOK aKTUBaLli MpOLECIB ajanTailii, SK 3a3Hadyajocsi paHiuie
(JIoromr, 1991; Ilomos, 2004; IlomoB Ta iH., 2016). MoXIuUBE 3HMKCHHS
aktuBHOCcTI CO/] y mediHii Kyp4ar-OpoisepiB Mo’ a3aHe 3 aHTUOKCHIAaHTHUMHU
BJIACTUBOCTSIMU TYMIHOBHUX PEYOBHMH Yy CKJIaJl TYMUIIYy, BHACIIJOK YOrO
BIJIOYBA€EThCS 3HWKEHHSA KOHIICHTpAIlli OKUCHEHHMX NPOJYKTIB, BKIIOYAIOYH
CYNEPOKCHU/I-aHIOH. Y M’s3aX aKTHBAIlisl KaTajla3u B MITOXOHAPIAX OLIUX M S31B
KypuaT-Opoiiepin

BcranoBneHo BIUIMB TyMiTily Ha KOHIEHTpaiito muroxpomy C y
MITOXOHAPISIX TMEYiHKH IMIIIAHOK, TOAl SK Y M s3aX IMIIAHOK 1 MEYiHIll Ta M’ sA3aX
Kyp4aT-OpoisepiB Oyab-SKUX 3MiH HE CIOCTepiraau. 3HAYeHHs KOHIEHTpallii
MJIA B mediHIl MiIIaHOK BapitoBajo B MEXax KOHTPOJIBHOI IPYIH, 110 CBITYUTH
PO BIACYTHICTh PO3BUTKY OKHCHOT'O CTpecy. A, MABUINCHHS KOHIICHTpAIlii
nutoxpomy C 1i€i JOCIIIHOT TPy TBAPUH MOXKHA IMOSICHUTU CTHUMYJISLIEIO
CUHTETUYHMX MPOIIECIB Y KIITUHAX MEYIHKU MIIIAHOK T'YMIHOBUMH KHCIIOTaMU Y
ckiazal rymutiay. Lle miaTBepaKye peryasTopHi BAaCTUBOCTI TYMIHOBUX KHUCIIOT,
nokasasi B poborax Cremuenko (2010).

OTpumaHi JAaHi [103BOJISIIOTH 3POOUTH BHCHOBOK, IO JOJABaHHS
IYMIHOBHX JI00QBOK SIK JKEpesia TyMIHOBUX PEUOBUH Y MHUTHY BOJY MOXKeE
MOJIINIIUTH CTIMKICTh MTHIIl Ta TPU3YHIB JO PI3HUX BHUIIB OKHUCHOTO CTpECY.
OpgHak, He3BaXKal0OYd Ha 3HA4YHI JOCSITHEHHS B BCTAHOBJIEHI MEXaHI3MIB il
TYMIHOBUX PEYOBMH Ha OpraHi3M TBapWH, 3’SCyBaHHS B3a€EMO3B’SI3KIB MiXK
PI3HUMU )KUBUMH OpraHi3MaMu MOTPeOy€e MOAATBIITUX TOCHIIKEHb.
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HEATING DISTORTS BIOCHEMICAL RESPONSES OF
BIVALVE MOLLUSK TO MIXTURE OF PHARMACEUTICALS AND
PESTICIDE

Vira Khoma', Viktoria Martinyuk', Tetyana Mackiv'?, Katerina
Yunko', Roksolana Formanchuk', Lesya Gnatyshyna?®, Oksana Stoliar'
ITernopil National Pedagogical University, Ternopil, Ukraine,
Oksana.Stolyar@tnpu.edu.ua
’I.Ya. Horbachevsky Ternopil National Medical University, Ternopil,
Ukraine, gnatyshynall@tdmu.edu.ua

Background and aim. The modelling of real-life exposures to confounding
factors must include the combination of environmentally relevant impacts (so-
called ‘eco-exposome’). The contemporary pollution of surface waters is
associated with the pharmaceuticals, personal care products, and agricultural
effluents. The elevated temperature as a manifestation of global warming and/or
consequence of anthropogenic modification of river streams must be also taking
into accaunt. Bivalve mollusks are highly approved biosentinels because of their
feeding behavior and sensitivity of stress responses to low concentrations of
contaminants. Therefore, the goal of this study was to evaluate the contribution
of heating in the impact of mixture of waterborne pharmaceuticals and pesticide
on the freshwater bivalve mollusk.

Methods. We treated the mussels Unio tumidus (Philipsson, 1788) with the
mixture containing non-steroidal anti-inflammatory drug diclofenac (Dc,
Diclofenac-Darnitsa, 600 ng L™! or 2 nM), calcium antagonist and hypertensive
drug nifedipine (Nf, Nifedipinum Retard-Darnitsa, 700 ng L™!, or 2 nM) and
organophosphonate pesticide Roundup (Rn, formulation Roundup MAX,
Monsanto, USA, 33.8 ug L 'corresponding to 13.4 pg L' or~79 nM of
glyphosate) at the temperature 18° C (Mix) and 25° C (MixT) during 14 days.
Negative control (without addition of these substances) and positive controls
(exposures to single substances at the temperature 18° C) were also applied. The
indices of oxidative injury (superoxide dismutase (SOD) and glutathione S-
transferase (GST) activities, the generation of end-products of lipid peroxidation
(TBARS) and protein carbonyls (PC)), the levels of cellular low weight thiols
glutathione (GSH/GSSG) and metallothionein (MTSH), zinc (Zn) and copper
(Cu) accumulation and distribution between metallothioneins (Zn-MT, Cu-MT)
and other tissue compounds were analyzed. The activities of apoptotic/
autophagy enzymes caspase-3 (Cas-3) and cathepsine D (CtD, lysosomal and its
efflux), lysosomal membrane stability (NRR) and cholinesterase (ChE) activity
as the index of neurotoxicity were also determined in digestive gland and
hemocytes  (NRR).  Spectrophotometric and  chromatographic  (for
metallothionein elution and Zn, Cu-MT analysis) methods were utilized. The
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IBM SPSS Statistics version 24 software for Windows and Excel for Windows-
2010 were used for the data analysis.

Results. Generally, 81.7 % of the total variance of dataset was explained by
two first components of Principal Component AnalysisFor the indication of
groups by Canonical discriminant analysis, the following variables were
selected: SOD, TBARS, MTSH, NRR, CtD, Cas-3, ChE, and ratio of Zn/Cu in
digestive gland. Data integrative analysis have shown high similarity between
the responses of mollusks to Mix and MixT. The groups of mollusks that were
exposed to mixtures (Mix, MixT) were distinctly separated from the set of
control (positive and negative) groups. Lesser distinction was shown for the Rn-
group. At that, the groups subjected to mixtures, have shown the specific tracks
of each individual impact. The exposures to mixtures resulted in the cathepsin D
up-regulation, the same as the impact of diclofenac in single exposure.
Interestingly, the increased NRR was detected in the exposures to mixtures, the
same as to nifedipine. Most prominent impact was shown for roundup: the
distortion of metal binding to metallothioneins that can be attributed to known
adhesive properties of glyphosate towards metals. Particular effect in Mix and
MixT groups was the depletion of Zn/Cu ratio in the digestive gland that
indicates the disruption in metal transport and/or metabolism. However, the
complex impact of chemical mixture and heating caused some specific effects,
opposite to those indicated in all other exposures. It was the activation of SOD
(that was down-regulated in all other exposures) and ChE. In addition, the
highest Cas-3 activity, CtD efflux from lysosomes and the highest level of PC
compare to other treatments were detected in the MixT group. These results
have confirmed the preliminary studies of our group, that detected the distortion
and even diminishing of the specific effect of certain xenobiotic on the mollusks
depending on the heating. Therefore, it is crucial to select the sensitive index
that reflects the disruption of adaptive or detoxification responses to single
factor in exposure to mixture of chemical and physical factors. In the present
study, at all simplicity and generality, Zn/Cu ratio seems to most sensitive
reflect the disturbance of cellular metabolism and signaling under the combine
exposure. This disturbance can indicate the inability of cellular soluble thiols
(GSH and MTSH), so called ‘soluble thiolome’ to coordinate these essential
metals due to the oxidative impact of mixture.

Conclusion. In our proposed model, we tried to adjust the conditions of
environmentally realistic combination of adverse impacts. This allowed to track
the addition of specific responses to each substance in combine exposure to
chemicals with involving of metal-chelating, lysosomal and apoptotic
functionality and to show that heating can add unpredictable changes in the
common response of the organism and can reflect the exhausting of adaptive
responses to each chemical compound of mixture.
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GC-MS DETECTION OF PHTHALATES IN THE EXTRACTS
OF CUTICULAR WAX OF GARDEN TREES LEAVES AND FRUITS

Nina Khromykh, Andriy Anischenko, Yuri Lykholat, Olexandr Gaponov,
Oleg Didur
Oles Honchar Dnipro National University, Dnipro, Ukraine
Khromykh2012@gmail.com

Phthalates (esters of o-phthalic acid) have traditionally been considered
artificially synthesized compounds that are widely used in various fields of
human activity, simultaneously polluting the air and water bodies. However,
recent studies have provided data on the detection of biogenic phthalates in
various organisms, including direct evidence of their biosynthesis from labeled
precursors. Synthesis of phthalates in plants may be associated with protection
against pathogens. Cuticle makes the primary contact of plants with pathogens,
therefore the aim of the work was to detect phthalic acid esters in extracts of
leaves and fruits epicuticular waxes. Plant material was collected at the Dnipro
National University Botanical Garden in July 2020 from a compactly located
trees that were not treated with chemicals. The epicuticular waxes were
immediately extracted with chloroform, which was then removed by evaporation
in a stream of nitrogen. GC/MS analysis was performed using Shimadzu
GCMS-QP 2020 El equipped with Rxi®-5ms column (30 m % 0.25 mm, film
thickness 0.25 pum). The column temperature was kept at 50°C for 5 min and
increased to 300°C at a rate of 15°C/min and kept constant at 300°C for 10.5
min. The carrier gas helium passed at a flow rate 54 ml/min. Injector
temperature was 300°C; sample volume was 1 pl. Mass Spectrum Library 2014
for GSMS (02125401310) was used to identify the separated compounds by
comparing their retention times and mass peaks with library data. In general,
three different phthalic acid esters have been identified in extracts of leaf and
fruit waxes of peach (Prunus persica), almond (Prunus dulcis) and four hybrids.
Di-n-ethyl phthalate was found in the wax extract of the leaves of hybrid No. 4,
while it was absent in all other samples. 1-butyl 2-decyl phthalate was present in
the fruit wax extract of hybrid No. 1 only. At the same time, di-n-octyl phthalate
was found in wax extracts of leaves of P. dulcis and hybrid No. 1, as well as in
fruit extracts of P. persica and hybrids No. 1, No. 2 and No. 3. Thus, P. persica,
P. dulcis and three out of four studied hybrids contained phthalates only in the
fruit wax extracts and did not contain them in the leaf wax extracts. Only one
hybrid has been shown to contain two different phthalic acid esters in leaf and
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fruit wax extracts. Obviously, the results obtained do not give an unambiguous
answer either about the endogenous origin of phthalates or about the absorption
of these compounds from the environment. However, given the differences in
the distribution of several phthalic acid esters in the wax extracts of leaves and
fruits of closely growing trees, there is reason to assume the possibility of
biosynthesis of the detected phthalates.

OHIHKA TEMITY BECHSIHOT'O PO3BUTKY KOJIOHIN
MEJOHOCHHUX B/UKIJ 3A 11 IIPEITAPATY «AIIIIIJIA3MA»

| Tionmuna S3nosunpka, 'Ocran Hanamap, 'Bacuas Manamap, Bacuib
Kpasuyk, 'Poman Bosikos, 'Ipuna Ianuyk
Hucruryt Giomorii, ximii Ta Giopecypcis UepHiBELBKOrO HAIlIOHAILHOTO
yHiBepcuteTy iMeHi FOpis @eapkoBuua, YepHisi, YKpaina
[IpuBaTuuii mignpueMens, YepHismi, Ykpaina
11.yazlovitska@chnu.edu.ua, 2 krafthealth@gmail.com

EVALUATION OF THE SPRING DEVELOPMENT RATE OF HONEY BEE
COLONIES UNDER THE INFLUENCE OF "APIPLASMA" DRUG

'Liudmyla Yazlovitska, !Ostap Palamar, 'Vasyl Palamar, 2Vasyl Kravchuk,
'Roman Volkov, 'Irina Panchuk
"Yuriy Fedkovych Chernivtsi National University, Chernivtsi, Ukraine
2Private entrepreneur, Chernivtsi, Ukraine

Feeding of bees with sugar syrup with the addition of the drug "Apiplasma" (a mixture
of micro- and macroelements) led to a significant increase in the rate of spring development
of bee colonies. In the experimental groups, in comparison with the control, the growth rate of
the brood area increased by 4.7 and 2 times, respectively, in bee colonies of medium and
weak strength.

B ocrtanHi poku Bce OUIbllIe 3aHENOKOEHHS BUKIMKAE MpoliemMa
m100aabHOI BTpaTH MOMYJSALIN MemoHocHUx OJkin (Apis mellifera L.), mo
3arpokye KaracTpo(piyHUMHU HACTIAKAMU HE JIMIIE JUIsl EKOCUCTEM IJIAHETH, aje
W s mpoJoBOJIbYOI O€3Mekru Ta CBiTOBOI ekoHoMiku. CtpecoBi (dakTopu
6lotruHOi Ta abioTnuHOI nmpupoau (ki Bappoa, Bipycu, MoHO(IOpHA Ti€Ta,
MEeCTUIIM/IM TOIO) 3HIKYIOTh IMYHITET Ta BIUTUBAIOTh HA mepedir (izioJoriaHmX
MPOIIECIB B OpraHi3Mi O1ki71. PI3HOMaHITHICTh HYTPIEHTHOTO CKJIaJy KOPMOBOI
0a3u € OJHWM 3 BUPIMIAJLHUX YWHHUKIB, MO0 (OpMye cuily KosoHid. Tomy
MOITYK PEYOBHH, 3/IATHUX ITIBUIYBATH KUTTE3AATHICTh KOJOHIM MEIOHOCHHUX
OJUKIT B CHUTyarli, 10 CKJajdach € JOCUTh akTyalbHUM. OIHHUM 3 CIIOCOOIB
BUPIIICHHS 111€1 TpoOJeMH € BUKOPUCTAHHS JJIs MIATOAIBI1 O/[K1T MIHEPATIbHUX
no0aBok. TakuMm mpenaparoM Moxe OyTH CyMIII Makpo- Ta MIKpOEJIEMEHTIB,
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sKa TIO3UTMBHO BIUIMBaE Ha (QyHKIIOHATBHUN cTaH xpebetHux. [Ipore Ha
CHOTOJ[HI HE 3’sICOBAaHO BIUIMB TakuX cyMimeid Ha Omxin. Tomy Mu BuUBYAIH
¢b1310J10T1YHUN CTaH OJKOJIMHUX CIMEH 3a i1 mpenapary «AmiriazMay.

ExcrniepuMeHT mNpoBOAWJIM HAa CTAl[lOHApHIA NpUBAaTHIA maciul Yy
HangipHsaHcbkomy paiioni IBano-®pankiBcbkoi oOnacti. s mocmigy Oyio
B35TO 56 Omxonocimeit — 30 cepeaHboi (4-5 CTIIBHUKIB O/k0/) Ta 26 ciiadKoi
(2-3 cTuTbHMKA OJKOIM) CUIIH, 3 SIKUX Oyi0 c(hOpMOBAHO KOHTPOJIbHI Ta 1o 4
nociiaHl rpynu. Bei 6mpkonocimM’l Oynin 310poBi Ta Malld MPUPOIHO 3aIUTIIHEH]
MaTtku ojaHoro Biky (2019 poky). OOpoOka Omxkin Big Kiima Varroa
NpoOBOAWIIACE BOoceHU TmpenaparoM «bimiw». IligromiBmio  OmKkoiociMeit
npooawin 3 20 6epesns mo 23 tpaBHsa 2020 poky KOPOTKMMH Tiepiogamu y 2-3
JTH1 3 IHTEpBaJIOM Y 1-2 THXHI, BUKOPUCTOBYIOUH 11 1IHOTO S0% po34MH IMyKpYy,
710 SIKOTO J0JIaBajiu MpemnapaT «ATiniaa3Ma» y pisHUX KOHIEHTpallisx. B apyriii
MOJIOBMHI Oepe3Hs Ta B MEPIIIiil MOJIOBUHI KBITHS TeMIIepaTypa HAaBKOJIUITHHOTO
cepenoBuila KoimBanach Big -5 10 +5 °C. B 20-x yucnax TpaBHs Temmeparypa
BJeHb nocsrana +15°C. 3aranpHa KUIBKICTh OJUKIT y BYJHKY, IUIOIIA TOCIBY
pPO3ILJIOZIOM OIlIHIOBAJIaCh BI3yallbHO 3a 3arajibHO MPUUHATHUM METOJIOM Ha
1o4YatKy, Ha 8-i Ta Ha 60-i1 neHb Jocmny.

O1iHKa BECHSHOTO TEMITy PO3BHUTKY OJKOJOCIMEH TMOKas3aja, 110 BiH
CYTTEBO 3POCTAB y JOCHITHUX TpyHax MOPIBHSIHO 3 KOHTPOJBHOIO (M1ATOIBIIS
IyKPOBUM CHUpPOINOM 03 J0JaBaHHsl IMpernapary «AmimiazmMay). 30Kpema,
IHTCGHCUBHICTh 3POCTaHHS IUIOINII PO3IUIONY 3a JOCHIDKYBaHUN Mepion y
JTOCTITHUX Tpymax OMKOJOCIMEW cepelHboi cuiii Oyjia B cepeaHboMy B 4,7
pasu, a y OpkosiociMeil cimabkoi Cuiu — B 2 pa3u BHUILE, HDK Y KOHTPOJIbHIN
TpyIIL.

3aciB CTUIbHHKA MATKOIO Y JOCIITHUX TPyIax mpoxoauB 3a 1-3 mHi, TOm1
K Yy KOHTPOJBHIA — 3a TwkaeHb. Crif 3a3HAYUTH, MO Y KOHTPOJIBHUX
OJKOJIOCIM SIX MaTKa HE JOKJIajala s, OJKOJM HE JOTIATyBajlud BOIIMHY
CTUIBHUKIB, TOJI SIK B JOCIIJHUX Tpynax MaTKa HIia Bl Kparw 0 Kparo
CTIJIHUKA 1 MOBHICTIO MOT0 «3aciBaia». BusBieHo, 110 MaTKU AOCIIIHUX TPy
3aKpPUBAJIA PO3IUIOIOM BCIO TUIOILY CTUIBHUKA, 32 BUHATKOM KOMIPOK, 3aMHSITHX
Neproro Ta MeoM. B Toif jxe yac B KOHTPOJIBHUX CIM X MaTKa BiJKJaaana suLs
HE CYLUIBHO: Cepea po3IUIOly Ha CTUIBHUKY 3YyCTpIYalIMCh MOPOXKHI abo
NOTPU3EHI KOMIPKH.

[ToripmieHHs: MOTOAHUX YMOB (HIYHI 3aMOPO3KH) y KOHTPOJBHIM TpyII
OJKOJIOCIMEN BUKJIMKATIO MOBHE MPUIMHEHHS BIAKIAJAAHHS SI€Ellb MAaTKOIO. Y
JOCTITHUX CIM’SIX TPU TaKUX HU3BKUX TeMIepaTypax Xo4 1 BigOyBaiocCh
3MEHIIIEHHS 1HTEHCHUBHOCTI BIJIKJIAJIaHHS S€I[b MATKOIO, IIPOTE caM TIPOIIEC HE
npunuHsABcA. B mepios BiZICYTHOCTI B3SITKY B PE3yJIbTATi JIOMIOBOI MOTOIU Ta
HU3BKOT TemMmeparypu (KiHellb TpaBHs, moxoioaanHs BHOY1 10 8-10 °C) matku
MPOJIOBXKYBAIM «CISITHY (BIAKIAAATH SIWLSI) HA BIAMIHY BIJl TPYIHU, SiKa HE
BXKMBaja JOCIIJKyBaHUI mpenapaT. MacoBuil Buxijg OMKUT 31 CTUIBHUKIB Yy
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HIIIOCTHITHUX OJKOIOCIM’SIX BIIOYBCS pPIBHO Ha 22-M1 J€Hb BiJ IMOYaTKY
MTOIBII CIMei mpenapaToM. B KOHTpOIBHUX CiM’sIX TAKOTO MacOBOTO BUXOTY
HE CIOCTEPIraioch — BiH OYB PO3TATHEHUHN HA THXKJI€Hb, TIOYMHAIOYM 3 22 JTHS.

OTxe, BHUKOPHCTAHHS Mpenapary «AmimiasmMa» il 4Yac BECHSHOI
HIATOAIBA1 OXKOJIOCIMEM MPU3BOJUTH A0 CYTTEBOTO MPUCKOPEHHS TEMITYy iX
BECHSHOI'O PO3BUTKY — SIK 3@ PaXyHOK 30UIbIICHHS BIAKJIAJaHHS S€Lb MATKOIO,
TaKk 1 PETEIbLHOCTI BUPOIIYBAHHS PO3IUIONY, IO 3YMOBIIOE 30UIBIICHHS
KUIBKOCTI MOJIOZI01 O/IKOJIH, OTPUMAHO1 3 KOXKHOTO SIS BIJIKIJIaIECHOTO MATKOIO.
[IIBuakKMii BECHSHUNU PO3BUTOK OJKOJOCIMEH T BIUIMBOM JOCIIIKYBAHOTO
npenapary «AmimiazMa» J03BOJIMTh MaciYHUKaM rovyaTu GOpMyBaTH MaKeTH 3
PO3IUIOIOM Ha MPOJAX 3HAYHO paHillie, HK 3a3BUYall Ta MIBUJIIE HAPOIyBaTH
CUITY KOJIOHIH OJIK1J1 10 paHHIX Me0300piB.

4. KIIITUHHA BIOJIOI'TA
4. CELL BIOLOGY

KOMBIHOBAHA IS HE®TPIAKCOHY TA O®JOKCALIMHY 110
BIJHOMEHHIO 10O INTAMIB KLEBSIELLA PNEUMONIAE,
BUAUVIEHUX 3 YPOI'EHITAJIBHOI'O TPAKTY

BinouepkiBebka Ouiena, Crasip Tersina
JlHinpoBCchKuii HatioHaasHUH yHIBepcuTeT iM. O. ['onuapa, /{ninpo,
Ykpaina
lena96dp@gmail.com  microviro@ukr.net

COMBINED ACTION CEFTRIAXONE AND OFLOXACIN AGAINST
KLEBSIELLA PNEUMONIAE STRAINS ISOLATED FROM THE UROGENITAL
TRACT

Bilotserkivska Olena, Sklyar Tetyana
Oles Honchar Dnipro National University, Dnipro, Ukraine

Today there is a rapid increase in diseases caused by multidrug-resistant strains of
bacteria. According to recent data, monotherapy does not achieve the desired effect in
treatment. One of the alternatives is the combined action of antimicrobial drugs.

Ha cporonmHi cnocrepiraerbcsi CTpiMKE 30UIBIIEHHS 3aXBOPIOBaHb,
BUKJIMKAHUX TOJIPE3UCTEHTHUMHU ITamaMu Oaktepidd. Jlo iX MOsIBU TPHU3BEIO
HaJMIpHE BUKOPHMCTaHHS aHTHOAKTEpiaJlbHUX IMperapariB MPOTATOM OCTAaHHIX
NECATUIITh. 3a OCTaHHIMM JIaHMMH, MOHOTEpamisi He JO03BOJISIE JIOCATTH
HeoOxiqHOTO edexTy mpu JiKyBaHHI. OJHUM 13 ambTEPHATUBHUX BaplaHTIB €
KOMOIHOBaHa Jisl aHTUMIKPOOHUX Mpenaparis.
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Onmna 13 HaWBUKOPHUCTOBYBAHIIUX KOMOIHAIIH aHTHOIOTHKIB TIO
BIJIHOIIICHHIO JIO TIPEACTABHHUKIB €HTEPOOAKTEPiil — MmoeagHaHHS OeTa-JaKkTamiB 3
dropxinononamu. Ii BucOoka e(EKTHBHICTH TOSCHIOETHCS MEXaHI3MOM il
CKJIAJJOBUX KOMIIOHEHTIB — O€Ta-JaKkTaMu PYWHYIOTh KIITUHHY CTIHKY, IO
NOJIETIIY€ NMPOHUKHEHHS BcepeauHy Oaktepii (TOPXIHOJOHIB, IO PYWHYIOThH
JHK-ripa3zy.

Metoro Hamioi poOOTH OyJ0 JOCTIPKEHHS YYTJIUBOCTI 6 MITaMiB
Klebsiella pneumoniae no anTuOakTepiaibHUX TmpemnapaTiB. BiamosigHo 10
MeTH OyJM TIOCTaBJIeHI Taki 3aBiaHHs: Bu3HauuTH MIK gocnimkyBaHux
aHTUO10TUKIB (1IedTpilakcOH, O(IIOKCAIIMH) MPH 130JIbOBAHOMY 3aCTOCYBaHHI 1 B
KOMOIHAIISX.

UyTnuBicTh BUAUICHHX aHTHOIOTUKOPE3UCTEHTHUX mTamiB Klebsiella
pneumoniae, BHUIUIGHUX 3 YyPOTCHITAIBHOTO TpakTy, [0 AaHTHOIOTHKIB
BU3HA4Yadu JUCKo-mudy3iiauM MetogoMm, a MIK aHTHOIOTHKIB MeToAa0oM
CepitHUX PO3BEICHb.

Cepen 6-tu  wramiB  Klebsiella  pneumoniae, BUALIEHUX 3
YPOTEHITAIbHOTO TPAKTy, BUSBWIW: OAUH eKkcTpape3ucteHTHuil (XDR) mram
Ne2 ta nBa mynbrupesucteHTHl (MDR) mramu Ne4 1 No5.

3rinHo 3 pesyiabratamu  gociipkenHs, MIK uedtpiakcony 1o
BifHOEHHIO 70 MDR 1mtamiB BinoBiJla€ 3aTBEP/KEHUM MIiHIMAIbHUM
TabnuyHuM HopMmaMm (64 mkr/mi g mwramy Ned) abo Ouiblie 3a HUX Yy 2 pas3u
(128 mxr/mn ans mramy NeS), mo XDR mramy MIK Ginemie y 4 pasu i
ctaHoBUTh 256 MKr/™Mi. MIK odrnokcanuny no BigHomeHnHo 10 MDR miramis
CTaHOBJIATH 8§ 1 32 MKI/MJI BIAMOBIIHO, a 10 BigHOmEeHHIO 10 XDR mramy — 64
MKT/MJI.

[Ilo crocyerbes MIK anTubioTnkiB y koMmOiHamisix, 10 MIK
nedrpiakcony 1 oduokcanuHy 3MeHmuIucs TopiBHSHO 3 MIK  1ux
aHTHO10THKIB MIPH 130JbOBAHOMY 3acTOCyBaHH1 y 4 paszu 11t MDR mramiB Ne4 i
Ne5 (MIK nedrpiakcony — 16 1 32 mxr/mi Bignosiano, a MIK odnokcanuny — 2
1 8 Mkr/mi), a mo BimHomeHHio 70 XDR mramy Ne 2 MIK nedtpiakcony
3MeHImmIacs y 2 pasu, y Toit yac sk MIK odnokcanmny — y 4 pazu (128 mxr/min
1 16 MKr/mMi BIAMOBIIHO).

Takum ymHOM, Tpu KOMOiHOBaHOMY 3actocyBaHHI MIK nedrpiakcony
3MEHIIWIUCA y 4 pa3u no BigHomeHH0 A0 MDR mramiB 1y 2 pa3su mo
BiHomeHHI0 10 XDR mramy. MIK odnokcaruny B KoMOiHAMmisSsX 13
nedrpiakconoM 3MmeHmmIMCA y 4 pasu mo BigHomeHHo g0 MDR 1 XDR
HITaMiB.

Otxe, koMOiHOBaHa Jisi 1ieTpiakcoHy Ta 0dIoKcaIuHy € e(heKTUBHOIO
10 BIJHONIEHHIO JO TOJIPEe3UCTEHTHUX MmTaMiB Klebsiella pneumoniae,
BUJIIJICHUX 3 YPOTEHITAILHOTO TPAKTY.
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BILJIUB IJIABMIHOTEH-IIVIASMIHOBOI CUCTEMM HA JIIHII
KJIITUH AAEHOKAPIHUHOMM JIETEHb A549

Angpiii Bopo6iios', Aprem Tuxomupos’
! TainpoBchKkuii HanioHanbHui yHiBepcuTeT iMeni Onecs ['onuapa,
Juinpo, Ykpaina, dazhbogO@gmail.com

INFLUENCE OF PLASMINOGEN-PLASMIN SYSTEM ON CELL LINE
ADENOCARCINOMAS OF LUNGS A549

Andrey Vorobyov!, Artem Tykhomirov?
Oles Honchar Dnipro National University, Dnipro, Ukraine

Cancer is one of the most dangerous pathologies today. Therefore searching for ways
to increase vulnerability of cancer cells to organism defense mechanisms such as apoptosis
seems to be perspective way of therapy of cancer. It was found that plasminogen-plasmin
system can affect the secondary tumor growth, specifically, angiogenesis of the tumor.

Obrpynmysanns ma mema. Pax € ofHI€10 3 HAlTHEOE3MEUHIIINX MaTOJIOT1H
CBOTOJICHHS, TOMY TIOIIYK 3ac001B, CIIPSIMOBAHUX Ha IMiJABUIICHHS YyTJIMBOCTI
3JIOAKICHUX KIITHH JO aHoIKicy (amomnTo3y), BOadaeThCcsi NEPCHEKTUBHUM
HAMpsIMOM Teparii 3J0SIKICHUX HOBOYTBOPEHb. 3 IHMX MO3MIN JOCTIIKEHHS
MEXaHI3MIB, sIKi 3a0e3MeuyloTh 3JaTHICTh 3JIOSKICHUX KIITHH YHUKATH
aronTo3y, BUKIMWKAHI MPOTEiHAMHM CUCTEMM aKTHBAIlll MJIa3MiHOTEHY, € BKpaii
HeoOximaumu. [lmasmiHoreH/mua3mMiHOBa cucTeMa 3a0e3leduye pPO3UYUHECHHS
(10pMHOBHX 3ryCTKIB 1 NIATPUMY€E T€MOCTaTUYHUI OaaHc KpoBi. B octanHI 1Ba
JECATUPIUYSL PO3BUTOK TEXHOJIOTIM 1HAKTUBAIlll T€HIB, BUBEJICHHS TPAHCTCHHUX
Munie 3 aepiudTaMH IEBHUX MPOTEIHIB 1 BEIUKHM EKCIEepPUMEHTAIbHUIA
Matepian mnpu  poOOTI 3 PI3HOMAHITHUMH JIHISIMHA KIITHH  JTO3BOJIUJIH
BCTAHOBUTH, 110 OKPIM BUIIE€3a3HAUYECHUX (YHKIIH, MIa3MIHOTEH-IIJIa3MIHOBA
CUCTEMa TaKOX BUKOHYE 1HII PI3HOMaHITHI (DYHKIIT SIK B HOPMaJIbHUX TakK 1 B
NaTOJIOTIYHUX YMOBAX 1 MPUHMAE y4acTh B TAKUX MpPOIEcaXx, K PEMOICITIOBAaHHS
TKaHWH, PENpPOJYKIIis, aHT10TeHe3, 3alalieHHs, 1HBa3is KIITHH IMyXJIUHU Ta 1H.
Tomy Meta MO€i poOOTH JOCIIIUTH BIUIMB IJIa3MIHOTEH-IIJIA3MIHOBOI CHCTEMHU
Ha PakoBl KJIITUHH aJICHOKapIuHOMU JiiHii A549

Memoou. Knituau xynetuByBasim npu 37 °C B atmocdepi 5% CO; y
noxxuBHOoMy cepenosumi DMEM y 100 cm® wgamkax. Iuky6amio 3
TTa3MIHOT€HOM 200 aHTIOCTAaTHHOM JOCTIHKYBAaHUX KIIITHH PO3MOYUHAIH 32
YMOB JOCSTHEHHSI HUMH KOH(moeHTHOcTI He MeHm 80 %. Ilepen mociigom
CEpeIOBHINE BUAAISUIN, KIITHHH BigMuBanu ctepuibHuM PBS Ta mepeBoamnmu
Ha DMEM, mo we mictuB ®bC, nonaroun miazMiHoreH y konuenrpauisax 0,1 —
1,0 uM. ITicas 3aKiHYEHHSI TEPMIHY €KCIIEPUMEHTY AOCTIIKYBaIM MOP(OIOrito
KJIITUH 32 JOTMOMOTOI0 CBITJIOBOTO MIKPOCKOIY, BIIOUpaIN KOHIUIIIMHE
Cepe/IoBUIIlE Ta TPUYl MPOMUBAIM aAre30BaHl KJIITUHH 3a JIOMOMOTOIO
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crepuwibHoro 3®P. KuiTuHU, MO BiIOKPEMUIUCh BiJI TMOBEPXHI IUIACTUKA
ocamkyBanu nentpudyryBanasam npu 500 g 10 xB. 3a 4 °C. Knitunu nizyBanu y
RIPA-Oydepi, sxuii mictus 0,05 M tpuc-HCI (pH 7,4), 0,15 M NaCl, 0,1 %
SDS, 1 % Triton X-100, 1 % NP-40, 5 mM EDTA Ta KOKTeWb 1HT10ITOPIB
docdaraz Ta mpoteas, AoJaHMM y KiabKocTi. KIiTMHU 3HIMaIM HIKPEOKOM,
Ji3aTH TIEPEHOCWIH JI0 TIACTUKOBUX MPoOipoK Ta neHtpudyrysanu mnpu 16000
g npotsirom 45 xB. 3a 4 °C. KoHueHTpalito 3arajJbHOro NpoTeiHy BU3HAYAIN 32
metonoM Stoscheck. CynepHaTaHTH J113aTiB KJIITHH Ta 3pa3Ku KyJbTYpalbHOTO
cepenoBuIla 3MilTyBanu 3 OydepoM it HAaHECeHHs Ha enekTpodopes. Takox y
JOCITIDKCHHSI BUKOPUCTOBYBAJIUCSI METOAM IMYHOOJIOTUHTY Ta IMYHOILIMTOXIMIi.
CratuctuyHa oOpoOKa JTaHUX 3IACHIOBAIAcs 3a HelapaMeTPUUYHUM KPUTEpPIEM
Mamna-VYiTHi.

Pezynomamu.  Kmituam  miuii  A549  (ageHokapmwHOMA  JIETEHB)
KOHBEPTYIOTh HATUBHUHN [ JTy-Ija3MiHOTEH HA TIa3MiH 32 YMOB KYJbTHBYBaHHS
in vitro. lakyOyBanHsa KmiTUH AS549 3 1ua3miH(OT€H)OM MPOTIToM 24 TOIUH
IHAYKY€ 3MIHK MOP(QOJIOTii KJIITUH Ta CHOPUYMHIOE BTpaTy KiiTuHamu AS549
aare3uBHocTi. [lnasminoren y miama3oni koHuentpaunit 0,005 — 1,0 MmxM He
YUHUTH [IUTOTOKCUYHOT i1 Ha KIITUHU aJICHOKapPIIUHOMHU, TOJ1 SIK KOHIEHTpALlisl
mwiasmidoreHy 1,0 MKM € [HMTOTOKCHYHOIO [UIsl HETpaHC()POpPMOBAHHUX
¢16pobnactie 3T3. Ilnasminoren y konuentpauii 0,1 — 1,0 MM cnopuse
3MEHILEHHIO PIBHS MPOANONTOTUYHUX PETYJISTOPHUX MPOTEIHIB Ta 1HTIOITOPIB
KJIITUHHOTO IUKIY. [IpunyckaeThcs, 1110 BCTAHOBJIEHI 3MIHU MOXKYTh CHPHSITH
BIDKMBAHHIO KJIITUH TICIs BTpaTH HUMM aATr€3UBHOCTI Ta CHOPsIMOBaHI Ha
YHUKHEHHSI HUMH aIloNTO3y/aHoIKICY.

BcranoBneno, 10  KIITHHA — aJCHOKApPIMHOMHU €  aHTIOCTaTHH-
NPOAYKYIOUMMHU KIITUHAMHU. 3a YMOB KyJbTHBYBaHHS KIiTUH AS549 3 ['my-
mwiazminoresom (0,1 — 1,0 mMxM) BinOyBaeThcsi #oro QparmeHTamis 3
YTBOPEHHSIM IIPOIYKTIB OOMEKEHOI0 MPOTEOJII3Y, Kl 38 MOJIEKYJIIPHOI MAaCOI0
(55-28 k/la) moxxyTh BianoBigaTu anrioctatuam K1-4,5, K1-4 ta K1-3.

Bucnosku. B mnpoBeleHOMY MOCHIKEHHI OyJiM 3’SCOBaHI MEXaHI3MU
3aXUCTy aJCHOKAPIIMHOMHM BiJl alloNTO3y, BIUIMB IIA3MIHOTEHY Ha BUKUBAHHS
KIiTUH A549. Pe3ynbTaTu 1OCTIKEHHS PO3KPUBAIOTH MOJIEKYJIIPHI MEXaH13MU
YHUKHEHHS PaKOBUMHU KIITHHAMHU aronTo3y, IO Ja€ MOXIIUBICTH PO3POOKHU
npenapariB, ki OyIyTh B 3MO31 3YNHHUTH PO3BUTOK pakKy, ab0 HaBiTh
CIIMIHYBaTH caMy MyXJIMHY.
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XAPAKTEPUCTHUKA H'-Ca>*-OBMIHHUKA Y BHYTPIIIHINI
MEMBPAHI MITOXOHAPIN

I'anna Jlanusnosuy, FOpiit Januiaosuy, Cepriit Kocrepin
[ncTutyT 610X1MiT iM. O.B. ITannagina HAH Ykpainu
danylovychanna@ukr.net

CHARACTERISTICS OF H*-Ca**-EXCHANGER IN THE INNER MEMBRANE OF
MITOCHONDRIA

Hanna Danylovych, Yuriy Danylovych, Sergiy Kosterin
Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine

It is established that H*-Ca?"-exchanger in the mitochondrial inner membrane of the
uterus smooth muscle cells takes place with the participation of LETMI1 protein, accompanied
by a decrease in Ca>" concentration in the matrix with simultaneous its acidification, carried
out in stoichiometry 1:1, activated by physiological pH values and regulated by calmodulin.

Obrpynmysannua ma mema. dizionoriuna poib 10HIB Ca B MITOXOHJIPIAX
00yMOBJICHa IXHIM 3HAYE€HHSM B peryysimi (yHIaMeHTaIbHUX O10JOTTYHUX
MPOIIECIB, IO TMPOTIKAIOTh B OpraHeinax 1 3a0e3MeuyroTh >KUTTEMISIbHICTD
knituHU: cuHTe3 ATP, eHeprerwmunuii MeTa®oji3M, YacTUHA PEaKId IHUKITY
CEYOBMHM, CUHTE3 CTEPOINHMX TOPMOHIB, miarpuMka Ca’*-romeocrasy KiiTHHH
TOIIO. Y BHYTPINIHIM MITOXOHIPIHHIA MeMOpaHi TIaJIeHbKOM SI30BUX KIITHH
MAaTKH JIOKaIi30BaHi CMCTeMHM, siKi miarpumyrots Ca’’-romeocras B opranenax,
30KpEMa CTPYKTYpPH, 10 3a0€3MeUyr0Th €HEPro3alekny akymyssiio Ca*" mo
MaTpPUKCy;  NOPHUIYCKalOTh  TakKoX  HasBHICTH  ApH-omocepenkoBaHOro
tpancnopty Ca?’. OcTaHHs TPaHCIOPTYBalIbHA CHCTEMA BUBYEHA HEIOCTATHBO.
Tomy MeTor0 JOCHiKeHb Oyiia i1aeHTUdikallis Ta BUBYEHHS O10XIMIYHHMX
ocobmupocteit H'-Ca**-00MiHy B MiTOXOHIPiAX MiOMETpIs.

Memoou. B po6oTi OyJi0 BUKOPUCTAHO METOAM MpernapaTuBHOI 010XiMii,
cnekrpoduyopumeTpii (13 BHUKOpUCTaHHAM crnekTpoduyopumerpa Quanta
Master 40 PTI (Kanana) 13 nmporpamuum 3abe3mneueHnsm FelixGX 4.1.0.3096),
dboToHHOT KOpensiiHoi cnekTpockomii  (mpunan ZetaSizer-3  (Malvern
Instruments, Benuka bpuranis) 3 kopenstopom Multi8 computing correlator
type 7032 ce, sxuii oOnamToBaHU#W Tremiii-HeoHOBUM Jazepom JITH-111 3
JTOBXHUHOIO XBHIII 633 HM 1 MOTYykHIicTIO 25 MBT. JlocmimkeHHs: TpOBOIUIN HA
OUIMX HENHIMHUX camKax IrypiB. Dpakxiiro MITOXOHIPIA MIOMETpisS BUIIISIIH
METOI0M AU(PEPEHIIHHOTO HEHTPUPYTyBaHHS.

Pesynomamu. 3 Bukopuctanaam Ca*'-uyrmmsoro sonma Fluo-4 AM Ta
pH-uytnuBoro 3onga BCECF-AM Oyino mnpoaeMOHCTPOBAaHO OJHOYACHE
BuBinbHeHHS Ca’’ i3 MITOXOHApIH, aKyMyJIbOBAHOTO B €HEPro3alIcKHOMY
IpoLIeCl, Ta 3aKUCICHHS MATPUKCY IMPHU 3HIKEHHI M03aMITOXOHJpiiiHOro pH.
[Ipu 3akucienni cepenopuina (pH 7,5-6,0) cyrreBo nocumoersbes Buxin Ca®' 3
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MITOXOHPi. MONEKYJISIPHOIO CTPYKTYpOIO, sika 3abe3nedye (yHKIIIOHYBaHHS
H"-Ca**-00MiHHUKA y MITOXOHApPifAX psAmy KiuiTuH, BucTymae nporein LETMI,
o0 acoliiioBaHUM 13 MPOTEIHOBUM KomIiuiekcoM Macow 300-500 k/la
BHYTPIiIIHLOI MeMOpanu. Hamu nokaszano, mo ApH-3anexune BuinbHenns Ca”"
3 MITOXOHJAPIA €PEeKTUBHO NPUTHIYYETHCSI MOHOKJIOHAJbHUMHU AHTHUTUIAMH
npotu nporeiny LETMI.

Junamika ApH-ingykosanoro Buxony Ca’', mpoananmizoBana 3a 3MiHOO
dayopecuennii Fluo-4 AM, sikuii TecTye BMicT ionizoBanoro Ca’" B marpukci,
3a/I0BOJIbHSIE  KIHETUYHUM 3aKOHOMIPDHOCTSM pEakKilii Mepiioro MOpsIKy.
PospaxoBana Hamu B koopamHatax Ximia {1g[(Vmax-Vo0)/Vo]; pH} koHCcTanTa
akTuBarii 3a nmpotoHamu pKa. ckimamae 6,9+0,1, oo CBiTYUTH MPO MOMKIUBICTD
¢yukuionyBanns cucremu H'-Ca’*-00miny 3a diziomoriunmx 3madenn pH.
Bennunna xoedimienta Ximia (ng) HAOTUKAETHCS 10 OJUHUIN, IO BKa3y€e Ha
crexioMmeTpito oOMiHy 1:1, TOOTO €IeKTPOreHHICTh NAaHO1 TPAaHCHOPTYBAIBHOL
CUCTEMH.

3a yMOBH MONEPENHbOI E€Hepro3anekHoi akymyssauli Ca 10 MaTpukcy
3aKUCIICHHSI CEpeloBHINA 1HKyOalii MITOXOHApiH Bix 7,5 mo 6,5, TOOTO
CTBOpEHHs yMOB s edextuBHOro Qynkionysannas H'-Ca**-oOminnuka,
CYNPOBOKYBAJIOCh CYTTEBHM 3HW)KCHHSIM BEJIIMYMHH IXHBOTO 00’eMy,
OL[IHEHOT0 METOJO0M (POTOHHOI KOpEeNsUIiHOI cnekTpockomii. [nimiamis ApH-
3a1€XKHOr0 BHUBiIbHEHHS Ca’’ CYNpOBOMKYETHCS OJAHOYACHMM IEPEMILIEHHAM
acomiiioBannx 3 ioHamu Ca MOJIEKYJ BOJIM 3 MAaTpPUKCY, IO MOXe OyTH
MPUYUHOIO 3MEHIICHHS TOCTII)KYBaHOTO IapamMeTpa.

TpancropTyBanbHl ~ €H3UMHU  MITOXOHAPIA  MOXYTh  MiAJISITaTH
perynsaTopHoMy BIUMBY Komiuiekcy Ca’'-xanpmonynin. Hamu BHsBIEHO, IO
aHTaroHicT KampMoaydiHy 10 MKM KanbMizo30J1iyM NPAKTUYHO TOBHICTIO
onoxye ApH-3anexsuii Buxim Ca’’ 3 i301b0BaHMX MITOXOHAPIN. I[HIIMiA
antaronict 100 mMxM TtpuduyonepasiH, HaBNAKW, CIPUYUMHIOBAB OLIbII
MBUAKAN mouaTtkoBuii Buxig Ca’' 3 MATpPUKCY, aJic HE BIUIMBAB Ha IJIATOBHM
piBeHb (Quyopecuenmii Fluo-4 AM: mnouarkoBa MBHUIKICTH TPaHCHOPTY
3pocTalia, a XapaKTepUCTUUHUI Yac HaNBBUXOYy KaTiOHY 3MEHIyBaBcs. ToOTo
nist TpudayornepasuHy, K OUIbII M’SIKOTO aHTaroHicTa KaJbMOYJIHY, MEHII
BUpakeHa HIK KajabMigazoiiymy. TpudiayonepasuH, 3riJHO JaHUX JITEPaTypH,
JUIIE 3HUKYE €(PEeKTHBHICTh B3a€MOJIl KaJIbMOJYJIIHY 3 TPAHCHOPTYBAJIbHOIO
CHUCTEMOIO, TOJI SIK KaJIbMiJa30JiyM Jii€ Ha KOMIUIEKC KaJdbMOIYJIHY 3 HElo,
raJibMyroud il po3mnaj (BUCTyMNaloud HEKOHKYPEHTHHM IHT10ITOPOM), a TaKOX
Mae OunbIui adi”iTeT A0 KaubMmoayiiHy. Lli mani HempsMo cBiguath, IO
KaIbMOJYJIiH BUCTyIa€ HeraTuBHUM peryasropom H-Ca**-o0Minnuxa.

Bucrosxu. Takum 4rHOM, BHYTPIIIHS MITOXOHJIpiiiHA MEeMOpaHa MICTHUTh
KpiM eHeprosanexHnoi axymymsuii Ca** B MaTpukc, TakoX 1 MexaHi3m
TpaHcnopTy 10HIB Ca 3 MaTpUKCy y MIOIJIa3My, IPUYOMY B OCHOBI OCTAHHBOTO
nporiecy JexuTh Gynkiionysanns H'-Ca* -00MiHHKKa, SKMI peNPE3eHTOBAHUIA
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nporeinom LETMI. 1ls TpaHcnopTyBajdbHa CHCTEMa MOXKE PETYJIIOBATUCS
xoMmmiekcom Ca®'-kanpMomyJIiH.

EXTRACELLULAR VESICLES PRODUCED BY HUMAN
EMBRYONIC KIDNEY HEK293 CELLS WITH UP-REGULATION OF
ADAPTOR PROTEIN Ruk/CIN8S ARE CHARACTERIZED BY
CHANGED PROTEIN COMPOSITION

Artem Zhyvolozhnyi'?, Liudmyla Drobot', Seppo J. Vainio?,
Anatoliy Samoylenko?
'Palladin Institute of Biochemistry of National Academy of Sciences of Ukraine,
Kyiv, Ukraine;
’Faculty of Biochemistry and Molecular Medicine, Biocenter Oulu, InfoTech
Oulu, University of Oulu, Finland
ppndl2(@gmail.com

Small sized extracellular vesicles (sEVs, 40-160 nm in diameter) are
secreted by most cell types under both physiological and pathological conditions
and were proposed to be actively involved in intercellular communication. In the
process of carcinogenesis, they play an important role in tumor initiation,
recurrence, metastasis and therapeutic resistance. The mode of sEVs action is
dependent on their cargos composition including proteins, DNA, mRNA,
microRNA, long noncoding RNA, etc. They are thought to derive from
intraluminal vesicles formed in the late endosomal multivesicular bodies
(MVBs). There are data that sSEVs marker proteins Alix and Tsg101, involved in
the formation of MVBs, as well as cortactin, which stimulates the secretion of
sEVs, are the binding partners of adaptor protein Ruk/CINS85. In addition, we
have shown previously that up-regulation of Ruk/CIN85 in low invasive human
breast adenocarcinoma MCF-7 cells is followed by their malignization. Taking
into account these data, the main aim of our study was to elucidate the features
of biogenesis of sEVs produced by human embryonic kidney HEK293 cells
overexpressing GFP-Ruk/CIN85 and their protein composition as well as the
ability to modulate the proliferation potential of parental HEK293 cells.

HEK293 cells were cultured under standard conditions in DMEM medium
at 37°C in CO: incubator. To obtain GFP-Ruk/CIN85-overexpressing cells
(GFP-RukUp), HEK293 cells were transfected with EGFP-Ruk plasmid
encoding GFP-Ruk/CIN85 or empty vector using Lipofectamine 2000 reagent
followed by the selection of stable transfectants in the presence of Geneticin.
sEVs were isolated by concentration of serum/debris free conditioned medium
with Centricon Plus-70 columns followed by ultracentrifugation at 100 000g,
4°C for 15 h with further purification using Exo-spin™ kit (Cell Guidance

Systems). The number and size of sEVs were characterized by NTA (Malvern
156



“Current problems of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemum cyyacHoi 6ioximii, KniTMHHOI 6ionorii Ta disionorii ”, 1-2 }koBTHA 2020 p. AHinpo,
YKpaiHa

Panalytical NanoSight NM300) instrument, equipped with a 405 nm laser, and
transmission electron microscopy. The protein composition of sEVs was studied
by Western-blotting and mass spectrometric analysis (LC-EXI-MS/MS).

According to the results of our research, we did not find statistically
significant differences in the average particle size and their morphology in
isolated samples of sEVs. At the same time, the concentration of sEVs isolated
from HEK293/GFP-RukUp cells increased by an order of magnitude compared
to control HEK293 cells. By using Western-blot analysis, GFP-Ruk/CIN85 was
detected in extracellular vesicles produced by HEK293/GFP-RukUp cells. In
addition, the content of the marker of sEVs, protein CDS8I1, increased
significantly in extracellular vesicles produced by HEK293 cells overexpressing
GFP-Ruk/CINS85. The important feature of sEVs secreted by HEK293/GFP-
RukUp cells was the increased ability (more than 2 times) to stimulate the
proliferation rate of parental cells compared to sEVs isolated from control
mock-transfected cells. The results obtained suggested that adaptor protein
Ruk/CINS85 is not only the component of sEVs but also can modulate the
biological activity of SEVs in relation to neighboring cells.

It is known, that the modulatory potential of sSEVs is dependent on their
cargos composition. The protein composition of cell lysates and isolated sEVs
from HEK293 cells with different levels of Ruk/CIN85 expression was
investigated by mass spectrometric analysis. More than two thousand proteins
have been identified in cell lysates, and more than a thousand proteins in sEVs
preparations. 69.8% (1428) of the identified proteins were common to both
lysates from HEK293 mock-transfected cells and lysates from HEK293 cells
with overexpression of GFP-Ruk/CIN85. 14.9% (305) and 15.3% (314) of
proteins were found only in lysates of HEK293 Mock or HEK293/RukUp cells,
respectively. 63.0% (712) of the identified proteins were common to both sEVs
preparations, while 14.6% (165) and 22.4% (253) of proteins were found only in
sEVs of HEK293 mock-transfected or HEK293/RukUp cells, respectively. The
presence of Ruk/CIN8S5 was confirmed in cell lysates and in sEVs preparations
derived only from cells with overexpression of GFP-Ruk/CIN85. Mass
spectrometric analysis also confirmed the presence in extracellular vesicles of a
number of markers of sEVs: CD81, CD9, TSG101, annexin A5, and tetraspanin-
6 proteins. The data were analyzed using PANTHER (Protein Analysis Through
Evolutionary Relationships) software to illustrate the classes of identified
proteins. As it turned out, most proteins identified only in lysates of cells with
overexpression of GFP-Ruk/CIN85 belong to oxidoreductases, transferases,
hydrolases, and nucleic acids binding proteins. In the next step, the features of
the protein composition of SEVs dependent on the overexpression of Ruk/CIN85
in HEK293 cells were analyzed. It was demonstrated that most of the identified
proteins belong to transferases, hydrolases, transporters and enzyme modulators.
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Taken together the results obtained, we can draw the following
conclusions: (i) adaptor protein Ruk/CINS85 is a newly identified component of
sEVs produced by tumor cells; (i1) Ruk/CINS8S is involved in modulation of
sEVs protein composition that influences their potential to modulate
intercellular communication and biological responses of recipient cells.

BIIIUB CUHTETUYHUX ®OTOCTABLJILHUX MIPETPOI/IIB
HA AAT'E3IIO TA TPOJI®EPATHUBHI BJIACTUBOCTI
ME3EHXIMHHUX CTOBBYPOBUX KJIITUH MUIIIENA C57BL/6 IN
VIVO

Jlapuca Knagnuubka, AnaroJgii MasypkeBu4, Bosiogumup
Ayxuuubkuii, Bikrop Tomuyk, Onena I'anbunncbka, Mukoaa Maiok,
Birauiit Konak, Cepriii Beanuko, Bacuas Jdanisos, FOpiii XapkeBuu,

Poman bokotbko, Tapac CaBuyk
HarionanpHuit yHiBEpCUTET 010peCypCiB 1 MPUPOJOKOPUCTYBAHHS
VYkpainu, KuiB, Ykpaina, kladlarisa@ukr.net

INFLUENCE OF SYNTHETIC PHOTOSTABLE PYRETROIDS ON
ADHESION AND PROLIFERATIVE PROPERTIES OF MESENCHYMAL STEM
CELLS OF C57BL/6 MICE IN VIVO

Larysa Kladnytska, Anatoliy Mazurkevych, Volodymyr Dukhnytsky, Victor
Tomchuk, Olena Halchynska, Mykola Malyuk, Vitaly Kovpak, Sergiy Velychko, Vasyl
Danylov, Yuriy Kharkevych, Roman Bokotko, Taras Savchuk

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

It was found that 0.001% aqueous solution of neostomazan has a toxic effect in vivo
on the mesenchymal stem cells of red bone marrow culture of mice C57Bl/6. The primary
material obtained from the red bone marrow of C57Bl/6 mice treated with 0.001% aqueous
neostomazan solution does not contain the adhesive fraction of mononuclear cells with high
proliferative activity.

Obrpynmyeannus ma mema. 3aCTOCYBaHHS JIKapChKUX PEYOBHH Mae
CYTT€BMI BIUIMB Ha LIUIICHUM OpraHi3M, 1, BIANOBIAHO, HA CTOBOYPOBI KJIITHHHU.
CuHrernyHl (QOTOCTAOUIbHI MIPETPOINM — TPAHCMIKC 1 TETPAMETPUH, SIKI
BXOJATH J10 ckiaay HeocTromaszaHy, mopyuryroTh mpoiiec 0OMiHY HOHIB HATPIIO
1 Kajblil0 y KIITHHAX, ACHOJSPU3YIOTh MeMOpaHy, MPOJOHIYIOTh BIIKPHUTTS
KaHaIB JJIsl HATPIIO, @ TAKOXK MAOTh BUCOKY JINMOQUIbHICTh. 3a pe3ybTaTaMu
nocmipkers [Oliveira M.S., 2014, Bashiri Dezfouli A., 2017], dokcopyOinux
aAKTUBHO 3B’SI3Y€THCS 3 MEMOpPaHHUMH JIiITIJIaMH, BITUBAE HA 3MiHY MOP(OJIOTii,
MOBEPXHEBUX MapKepiB, 3HWKEHHs audepenmianii, mBuakocti pocty MCK,
YTBOPEHHS JyXkHOi ¢ocdara3r, a TaK0oX BIUIMBAE Ha KICTKOBHH MO30K Ta
MIOKapj, 1HAYKY€ amomnTOo3 PaKOBUX KIIITHH, BKOpPOUYeHHs iX Tenomep. OTxke,
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METOI0 HAIKUX JOCHKEHb OyJl0 BHU3HAYEHHS BIUIUBY BOJHOTO PO3YMHY
Heoctomazany Ha me3eHxiMHI cTOBOYpoBiI KiiTuHU Muineid miHii C57 Bl/6 in
Vivo.

Mamepianu i memoou. JI0CIiJIPKEHHS] TPOBOAWIA HA CaMIISIX MUIIEH JTiH1T
C57 Bl/6. Ilepmia rpyna Bxitouana mumiei C57Bl/6, skux kynanu B BOAHOMY
pPO34YKHI HEOCTOMa3aHy, Apyra rpyna Oysia cgopMoBaHa 3 MUIIEH, SIKUX KyTaau
y BoAi 6e3 Heoctomazany (edekT miane6o); Tpets rpyna — KOHTPOJIb.

OtpumyBanu acmipar KICTKOBOIO MO3KY MHILIEH JOCHIHUX TPyl Ta
POBOJMIN HOT0 KyJIbTUBYBAaHHS B OJHOPA30BOMY IUIACTUKOBOMY MOCYAl Y
nokxuBHOMY cepenoBuiiii DMEM 3 nonaBanusam 10-15 % deranbHoi cupoBaTku
ouukiB, 1 % anTubioTuka-antuMiotuka y CO> inky6aTtopi HERACELL
(Himeyunna) 3a TtemmeparypHoro pexumy 37° C, 5 % Bwmicty COq.
KynbpTypanpHe cepefoBuile YacTKOBO a00 TMOBHICTIO 3aMIHIOBAJIM Ha CBIXKE
KOXH1 72 TOIUHMU.

3a KyJbTHBYBaHHS KJIITHH JOCHIDKYBalld  aAre3if0  KIITHH  J0
KyJbTYpajJbHOTO TMOCYy, (OpMYBaHHS KOJOHIM Ta BH3HAYaJMd I1HJIEKC
npomidepanii. Anresiro, yTBOPEHHsS KOJIOHIM Ta MOHOLIAPY IOCHIKYBajdu 3a
JOTIOMOT' 010 1HBEpPTHOTO MiKpockona Axiovert 40. Ekcripecito aHTUT€HIB 3pa3KiB
ME3EHXIMHHUX CTOBOYpPOBHUX KJIITUH YEPBOHOI'O KICTKOBOI'O MO3KY MPOBOJMIM HA
nazepHoMmy npotouHomy mutoduryopumerpi FACScan Calibur (Becton
Dickinson, CIIIA) 3 BukopucTa"HsiM miporpamu 300py Ta 00poOku nanux Lysis
II Ta komm’rorepHoro ocHamenHs: Hewlett Packard 340 (HP, CIIIA).

Pesynomamu oocnioscens. Ha npyry no0y KyJIbTHUBYBaHHS KYJIbTYpH
KIITHH YEpBOHOTO KICTKOBOTO MO3KY YCIX TPyH MU PEECTPYBaJIU OKPYIJICHI
KIITHHU B CyCHEH311, Kl He OyJM aare3oBaHi J0 KyJbTypalbHOro mocymy. Ha
TpeTio 100y KyJIbTUBYBAHHS Y KYJIbTypaX KJIITHH YEPBOHOTO KICTKOBOTO MO3KY
2-13-01 rpyn MiX KJIITHHAMU B CYCIIEH311 3’ ABJISTUCS MPOMIKKH, K1 BUHUKAJIH
BHACJIJJOK 3MIIIEHHS iX aAre30BaHMMHU KIITUHAMU. Taki MIKpOCKOITIIYHI 3MIHU B
KyJbTYpl KIITHH CBIJY4aTh MPO aAre3il0 KOJIOHIEYTBOPIOYUX OJUHULB [0
yamok Ilerpi. HatomicTe, y KyJabTypi KJIITHH 4Y4€pPBOHOIO KICTKOBOI'O MO3KY
NEePIIOi IPYNH HISKUX 3MIH MM HE BUSBWIM. KIITUHU 3HAaXOIUIIUCH Yy CyCHEH311
1 mpouecy aare3ii Mu He 3apeecTpyBayiu. llepBHHHA KyjlbTypa YEpBOHOIO
KICTKOBOTO MO3Ky Muled 2- i 3-oi rpyn Ha 4-5-Ty 100y KyJbTUBYBaHHS
XapakTepus3yBaacs 30UIBIICHHSIM YUCEIHHOCTI aJIre30BaHNX
KOJIOHIEYTBOpIOIOUMX oAuHUIL. Ha 6-12-Try 100y KyJbTHUBYBaHHS MH
3apeecTpyBaJid  aKTHBHY IMpoiiidepaliro  aAre30BaHuX KIITUH  HABKOJIO
KOJIOHIEYTBOPIOIOUMX OJUHUIL Y KYJIbTYypl  2- Ta 3- Tpyn Ta (OpMyBaHHS
MOHoOIIApy. Y KyJbTypl KIITUH fociiny | anresii KIITUH A0 KyJIbTYpPaabHOTO
MoCyJly He BimOyJIocs J0 KIHIIEBOTO TEpMiHY KyibTHBYBaHHA. Lle 3acBimuye
BIJICYTHICTh ~ MOHOHYKJICApPHMX  KJIITHH 3  BHUCOKHMMH  aJr€3WBHUMHU
BJIACTUBOCTSIMHU Y acIipaTi 4epBOHOIO KICTKOBOTO MO3KY TBapuH, 00poOJIeHUX
BOAHUM po3unHOoM Heocromazany. Ha xkmiTuHax KyJnbTypd 4YEpBOHOTO
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KICTKOBOTO MO3KY TIEpPIIOTO Macaxy croctepiramack ekcrpecis 12,41+0,15 %
npu Bu3HaueHHi antureny CD347; 13,61+0,14 % — CD117" 1 13,27+0,11 % —
CD90". Ha uerBepromMy macaxi KyJibTHBYBaHHI KimbkicTh CD34" ta CD117"
kiituH ctanoBuna 7,17+0,15 % (p<0,05) ta 9,12+0,13 %, BianosigHo (p<0,05 y
MOPIBHSHHI 3 KIITHHAMH Tiepiioro nacaxy). Toi, sk kinpkicte CD90" kiniTuH
3poctana no 35,31+0,12 % (p<0,01). Taki 3MiHM TIOB’s3aHI 31 3HM>KCHHSIM
reTePOreHHOCTI KYJbTYpH KIITHH Y IPOLEC] KYJIbTUBYBAHHS.

Bucnosku. Cunrternuni (orocrabuibhi miperpoinu y ckiaai 0,001 %
BOJIHOTO po3unHy HeocTomazaHy 4MHSATH TOKCHYHY [0 in ViVO Ha ME3EHXIMHI
CTOBOYPOBI1 KJIITUHU KYJIbTYPH YEPBOHOTO KICTKOBOTO0 MO3Ky muiei C57 Bl1/6.
[lepBunHuii Marepian, orpumanuii Big mumieit C57 Bl/6, o6poonenux 0,001 %
BOAHMM po3unHOM Heocromazany He MICTHTh aire3WBHOi  (pakiii
MOHOHYKJICAPHUX KJIITHH 3 BUCOKOIO MPOJiPepaTuBHOIO aKTUBHICTIO.

A IUTPATY BAHAIIIO HA TEMATOJIOT'TYHI
IHHOKA3ZHUKHU CAMIIB TA CAMOK HLIYPIB

I'anna Kummmens, Pycaana Ickpa
[nctutyT 61osorii TBapun HAAH, m. JIbBiB, Ykpaina
klimets.halyna@gmail.com

THE EFFECT OF VANADIUM CITRATE ON HEMATOLOGICAL
INDICATORS OF MALE AND FEMALE RATS
Hanna Klymets , Ruslana Iskra

Vanadium compounds normalize glucose level and hematopoiesis. In blood of female
and male rats under the effect of vanadium citrate, dose-dependent increase of erythrocytes
and hemoglobin concentration was found, but level of leukocytes and glucose decreased. No
significant differences between hematological parameters of both sexes were found.

Obrpynmysannus ma mema. CIOTYKW BaHAIO0 37aTHI HOpMasi3yBaTH
pIBEHBb TJIFOKO3W 1 3amo0iraTd amomnTo3y [-KIITHH OCTPIBILIB MiIIUTYHKOBOT
3103 'y HIypiB 13 giabetrom. Banazaiii Moxe 3MeHITyBaTh Je(OpPMOBAHICTH
EPUTPOIIUTIB, M0 3yMOBIIIOE 3aTPUMKY iX B PETUKYJIOCHIOTENANbHIN CUCTEMI
CeJe31HKH 1, sIK HACTIIOK, IBHU/IIIIE BUBEICHHS 3 KPOBOTOKY. Takoxk BiH Ji€ Ha
piBEHb MOTIEPETHUKA TEMY B CHPOBATIII KPOBi, IO OTIOCEPEAKOBAHO BILIMBAE HA
BJIACTUBOCTI reMorjio0iHy. Banaziiil 3yMOBIlO€ HOpMaii3alil0 IMYHHOI JIAHKH
opraHizmy. OJHaK MexaHI3M /il BaHaJIl0 Ha IEMaTOJIOTIYHI MapaMeTpu B
OpraHi3Mi CaMmIliB Ta CaMOK BC€ 1€ BUMarae 3'siCyBaHHs, 1110 1 BU3HAYUIIO METY
JOCITIIKEHHS.

Memoou. JlocnmipkeHHS TPOBEACHO Ha IIypax, fAKI B TIpe- Ta
MOCTHATAJBLHUM TIepiof 10 37 J00M CIOXKWBAJIM PO3YUH IUTPATy BaHAIIIO Y
koHnentparisx 0,03 (II rpyma), 0,125 (III rpyna) 1 0,5 mxr V/ma (IVrpyna).
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[ypi, sIKi HE CHOXUBAJIM PO3YHMH IUTPATy BaHAAIIO BBaKalu 3a KOHTPOJb (I
rpymna). Marepianom 1isi AOCHipPKeHHS Oyna IiJIbHa KPOB CaMIliB Ta CaMOK
nypis. BMICT epuUTponMTIB Ta JEUKOIMTIB paxyBajiu B Kamepi [ opsesa,
KOHLIEHTpaLilo reMoriiooiny — HabopoM «l'emorno0iH Arar», TIIOKO3Y
BHU3HAYAJIU TJIFOKO300KCUIA3HUM METOIOM.

Pesynemamu. 'Y KpoBi caMOK IIypiB OyJi0 BCTAaHOBJICHO 3pPOCTaHHS
KutbkocTi eputporTiB y IV rpymi (43 %) Ta koHueHntpauii remornodiny y III
(23 %) 1 IV (28 %) rpynax, mopiBHSIHO 3 KOHTpoJsieM. OUeBUAHO, 1Ie MOXKE OYTH
3YMOBJIEHO €PUTPONOETUYHUM BIUTMBOM ILIMTPATy BaHaAi0. Y TOCHIIKYBAaHUX
7103aX BCTAHOBJICHO 3HMIKEHHS KIJIBKOCTI JIEHKOLMUTIB y KPOBI CaMOK TPbOX
nocnigaux rpymn: y Il — va 34 %, y III — na 51 % T1a IV — Ha 48 %. Lle moxe
BKa3yBaTW Ha MPOTH3amnajibHI BJIACTHBOCTI IUTpaTy BaHafio. KpiMm 1p0ro, B
kpoBi caMok III rpynu 3HMKyBanacs KOHIEHTpaIlis TiroKo3u Ha 17 %, 1o Moxe
OyTH 3yMOBIIEHO I1HCYJIIHOMIMETHYHOIO fi€to Bawmamito, sika crumymioe ii
HAJXOPKCHHS Y KIIITUHH.

[Toni6H1 3MiHM BimOyBajiucs 1 B KPOB1 CaMIliB ILIypiB 3a Jii IUTpaTy
BaHAIIO y PI3HUX J03aX. 30KpeMa, B KPOBI CaMIliB BCTAHOBIJIEHO 3POCTaHHS
kuibkocTi eputpouuTiB y Il rpymi Ha 29 %, y IV — Ha 50,54 % ta koHUIEeHTpaii
remoro0iny y IV rpymi Ha 16 %, nopiBHsiHO 3 KOHTpoJeM. KpiM 11boro, B KpoBi
camiiB II (32 %) Ta IV (36 %) rpyn BUSIBIEHO 3HUKEHHSI KUIBKOCTI JIGUKOITUTIB,
Ta KoHueHTpauii rmoko3n — y Il ta Il rpymax nHa 22 % 1 40 % BianoBiaHoO,
MOPIBHSTHO 3 KOHTPOJIEM.

Bucnosxu. Y KpoBl caMOK 1 caMIliB IIypiB 3a Jii HUTpaTy BaHAJIIO
BCTAHOBJICHO J10303aJICKHE 3POCTAHHS KIJTBKOCTI €PUTPOLIUTIB Ta KOHIICHTPAIlii
reMoryio0iHy, OJHAK 3HIKCHHS KIIBKOCTI JICHKOLMTIB Ta KOHIICHTpAIil
TJIFOKO3HM, TOPIBHSAHO 3  KoHTpoJieM. CyTTeBUX  BIAMIHHOCTEH MK
reMaToJIOTIYHUMH TTOKa3HUKaMU 000X cTaTel He OyiI0 BiAMIYEHO.

METABOLIC STATE OF HUMAN MESENCHIMAL STROMAL
CELLS IN THREE-DIMENSIONAL ALGINATE MICROSPHERES

Nemyrovska Yu.l#, Trufanova N.1, Kot Yu.?, Petrenko O.1* 1
Institute for Problems of Cryobiology and Cryomedicine of the National
Academy of Sciences, Kharkiv, Ukraine
2 V. N. Karazin National University, Kharkiv, Ukraine

yulianemyrovska@gmail.com

The creation of alginate microspheres, which contain mesenchymal
stromal cells (MSCs), contributes to the preservation of cell viability and is
therefore a promising approach in biotechnology and regenerative medicine.
MSC:s are fibroblast-like cells, which are characterized by adhesive properties to
the plastic surface under standard monolayer culture conditions. However, when
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placed in alginate microspheres (AMS), the cells are peculiarity by an
uncharacteristic spherical shape, which does not change with prolonged
cultivation. MSC enclosed in AMS are feature by lower metabolic activity and
the value of mitochondrial membrane potential compared to cells growing under
monolayer conditions. Currently, there are technologies that allow to dissolve
the core of alginate gel within the microsphere, while maintaining its integrity
and stability. The shape and properties of MSCs in the composition of such
microspheres with a liquid core remain poorly understood. The technology of
encapsulation of cells in AMS provides their effective immobilization within the
polymer matrix, which does not limit the bilateral diffusion of oxygen and
carbon dioxide molecules, nutrients, growth factors, but prevents the penetration
substances with molecular weight over 100 kDa. When using the technique of
electrospray for the formation of AMS with MSCs cells are exposed to
additional factors. This necessitates the study of cell viability and their
properties after encapsulation procedure.

The aim of this work was to study the viability and metabolic activity of
MSCs within three-dimensional alginate microspheres with liquid and solid
core.

Adult human dermal MSCs were isolated according to ethical guidelines
and expanded in standard monolayer conditions. Cell immobilization was
performed by “encapsulation” in alginate-calcium microspheres using the
electrospray device. After immobilization in alginate microspheres cell viability,
morphology and metabolic activities were investigated using combined
fluorescein diacetate (FDA) and ethidium bromide (EB) staining, redox
indicators MTT and Alamar Blue (AB) tests.

MSCs encapsulated in a solid-core AMS were evenly distributed
throughout the AMS and kept spherical shape. Cells did not form clusters.
MSCs in AMSs with a liquid core immediately after hydrogel polymerization
were concentrated in the inner core and had a denser localization. During
subsequent cultivation for 5 days, it was possible to observe the formation of
additional small spheroids and an increase their size. FDA/EB staining revealed
that on day 5 of cultivation most of the cells in the AMS with solid core were
green. Multicellular spheroids in AMS with a liquid nucleus were also
characterized by predominantly green fluorescence after 5 days of cultivation.
MTT test showed that the functional state of intracellular mitochondria did not
change during culturing of MSCs in the AMS both with liquid and solid cores.
The results indicate that cells in alginate microspheres are viable. AB test
demonstrated that metabolic activity of MSCs encapsulated in the AMS with
solid core reduced during culturing. Thus, on the 1% and 3™ days the levels of
accumulation of reduced form of AB were on 23% and 38% lower than when
culturing MSCs in a monolayer, respectively. While the metabolic activity of
MSC in AMS with liquid nucleus increased by about 27% on the 3™ day of

162



“Current problems of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemum cyyacHoi 6ioximii, KniTMHHOI 6ionorii Ta disionorii ”, 1-2 }koBTHA 2020 p. AHinpo,
YKpaiHa

culturing and maintained at the same high level and on the 5 day. The reason
for the increase of metabolic activity is obviously cell proliferation in spheroids
formed in AMS with liquid core.

Obtained data indicate that MSCs encapsulated in AMS with liquid and
solid cores maintain the viability and mitochondrial function during culturing,
whereas cell organization and metabolic activity can be regulated by physical
properties of microenvironment within microspheres.

THE STUDY OF FIBROBLASTS TO MYOFIBROBLASTS
DIFFERENTIATION POSSIBILITY BY EXTERNAL MECHANICAL
STRAIN ACTION IN VITRO

Anna Polonska, Yelyzaveta Siervatovska, Kateryna Kot, Yevhen Perskyi
Yurii Kot
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
kot.juriy@gmail.com

Mechanical stress is a crucial regulatory stimulus in processes of
morphogenesis and adaptation of connective tissue cells in vivo. These processes
would be impossible without the differentiation of fibroblasts in different
periods of ontogenesis. But molecular mechanisms and the nature of the course
of cell specialization under the action of mechanical stress, which is a constant
factor in the influence of the environment on fibroblasts and their
microenvironment, have not been studied yet.

Morphometric and metabolic parameters of fibroblasts differentiation —
the spatial organization of the a-actin cytoskeleton, the number of focal
adhesion complexes and the rate of their colocalization with a-actin, gene
expression level, and content of cytoskeletal marker proteins: actin isoforms a
(Actal), B (Actb), v (Actgl) and nexilin (Nexn) for determining the role of
mechanical stimuli in cell differentiation processes were studied in vitro.

The study was performed on passage 3 fibroblasts from lung rats 3
months old. A monolayer of cells on an elastic substrate was subjected to static
uniaxial mechanical stress for 6 hours, stretching the substrate by 0.1% of its
length. The network organization of a-actin, the number of focal adhesion
complexes, and the rate of their colocalization with actin in cells were evaluated
immunochemically by fluorescence confocal microscopy. The analysis of the
level of gene expression and protein content determination was performed on
DNA and ELISA microarrays (Arrayit Corp).

It was revealed that the network of actin filaments of deformed cells was
rearranged under the action of mechanical stress. We have seen the formation of
new, longer cords, and focal adhesion complexes. At the same time, only two
actin isoforms — 3 and vy, with the predominant part of B-isoform, are expressed
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and accumulated in undeformed fibroblasts. Under conditions of mechanical
stress in cells, synthesis is activated and the number of both these isoforms and o
- isoform, which is not typical of non-muscle cells, significantly increases.

Firstly, this correlates with revealed changes in the actin network of
deformed cells, because these long stress fibrils are considered the main place
for y-actin localization. Secondly, this correlates with the identification of
increased gene expression and the amount of nexilin — cross-linker protein,
which plays a key role in the polymerization of stress fibrils from y-actin
monomers. The formation of a branched network of extended stress fibrils along
the stable edge of cells, increasing of focal adhesion complexes, and the rate of
their colocalization with actin, together with the expression of its a-isoform
suggests that fibroblasts differentiate into protomyofibroblasts and differentiated
myofibroblasts under external mechanical stress.

KOMBIHOBAHA 14 TEKACAHY 3 AHTUBIOTUKAMM 110
BIJHOIEHHIO 10 ITAMIB PSEUDOMONAS AERUGINOSA,
BUJAVIEHUX I3 PAHEBUX ITIOBEPXOHb

Ounena Pynac, Tersana Ckiasp
JIHinpoBCchKUiA HalloHaabHUM yHiBepcuTeT iM. O. ['onuapa, /{ninpo,
Ykpaina
rudaslena22@gmail.com  microviro@ukr.net

COMBINED ACTION OF DECASAN WITH ANTIBIOTICS AGAINST
PSEUDOMONAS AERUGINOSA STRAINS ISOLATED FROM WOUND SURFACES

Olena Rudas, Tetyana Sklyar
Oles Honchar Dnipro National University, Dnipro, Ukraine

One of the most pressing problems of our time is the rapid spread of resistance to
antibacterial drugs. Today monotherapy does not provide the desired effect, so the search for
alternative strategies to overcome such infections, among which — the combined use of
antibacterial drugs.

Onnier0 13 HaMaKTyaJdbHIMIMX MPOOJIEeM CYYacHOCTI €  CTPIMKE
PO3MOBCIOKEHHS CTIMKOCTI 10 aHTHOAKTEpiaIbHUX MperapaTiB Cepell YMOBHO-
NMATOTEHHUX  INTaMmiB  OakTepiil. 3axBOpIOBaHHS, IO  BUKJIMKaHI
MOJIIPE3UCTCHTHUMH  IIITAMaMH, XapaKTEPU3YIOThCA BAXKKUM  Tepedirom,
000B’SI3KOBOI0 HEOOXITHICTIO TOCHITami3aIli, a TaKoXX JOCHTh Y9acTO MaloTh
HeraTuBHUM BuxiJ. Ha choroani MoHoTepamnis He 3a0e3neuye 0akaHoro eexry,
TOMY BEJIEThCS IMOLIYK aJbTEPHATUBHUX CTPATEriil MOJOJIaHHSA TaKMX 1H(EKIH,
cepen AKUX — KOMOIHOBaHE 3aCTOCYBaHHs aHTUOAKTEpiadbHUX MpenapaTis.

KoMOiHyBaHHS aHTUOaKTeplaJbHUX IMpenapaTiB  JA03BOJIIE JOCSITH
CUHEPreTUYHOI /1ii 3a 3MEHILEHUX KOHUEHTpAIllil mpenaparis.
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Meroro Hamoi po6otu Oyno gochipkeHHs uyTimuBocTi 10 mmramin
Pseudomonas  aeruginosa, BUIINEHUX 13  paHEBUX  TOBEPXOHb, JIO
aHTUOAKTeplaibHUX MpenapariB. BianoBiaHO A0 MeTH OyiM MOCTaBJICHI TaKi
3apiaHHs: Bu3Haunuth MIK  ngocmipkyBaHux aHTHOIOTHKIB (LIEeTpPI1aKcoH,
oIoOKCcalMH, TeHTaMIMH) Ta JEKACaHy IMpHU 130JIbOBAHOMY 3aCTOCYBAaHHI 1 B
KOMO1HAITISIX.

UyTnuBicTh  BUAUIGHMX  mTaMiB  Pseudomonas  aeruginosa 10
aHTUOIO0TUKIB BH3HaYalIM JIUCKO-mudy3iiiHuM metonoMm, a MIK nekacany ta
aHTHUO10TUKIB METOJIOM CEPIHHUX PO3BE/ICHD.

Cepen 10-tu wramiB  Pseudomonas aeruginosa BUSBWIM: OJIUH
nanpesucteHTHU (PDR) mram Ne3, ekctpapesucrentauit (XDR) mram No5 ta
nBa MmybTHpe3ucTeHTHI (MDR) mrramu No4 1 No7.

Bignosigno no manux gociimkenns, MIK nedrpiakcoHy mo BiTHOIIICHHIO
10 MDR mramiB cknagae 64 mxr/mi, MIK nedTpiakcoHy mo BiHOIIEHHIO 10
EDR mramiB B 2 pa3u Ouiblle BiJ 3aTBEPKEHUX MIHIMAJIBHUX HOPMATHUBIB —
128 mxr/mi, a MIK go PDR mramy B 4 pas3u Ouibie — 256 mxr/mi. Jlocminzi
MIK rentaMinuHy Ta oQuioKcalHy 1o BijHomeHHo 10 MDR mtamis cknanu 1
1 2 mxr/ma BignoBigHO, 10 XDR mramy — 4 mkr/mi, a g0 PDR mramy — 8
MKT/MJI.

[Tokasnuku MIK nekacany mnpu 130Jb0BaHOMY 3aCTOCYBaHHI 10
BIJTHOIIICHHIO 0 BUJIIJICHUX IITaMIB 3MIHIOBAJHCSA B MeKax BiJ 12, 5 MKr/Mi1 1o
50 mxr/mi. HaiiBumii nokazuuku MIK crioctepiranuce B mramy Ne3 (PDR) — 50
Mkr/mi. Cepenni 3HadeHHs MIK nexacany mamu mramu Ne5 (XDR) ta Ned
(MDR) — 25 MKr/™mi1.

3rigHo 3 pe3ylibTaTaMu JO0CTiAy, Tpu KoMOiHOBaHOMY 3acTocyBaHHI MIK
nedrpiakcony, odIoKcalMHy Ta TeHTaMIIMHY 3MEHIIWINCS TopiBHSIHO 3 MIK
IIUX aHTUOIOTHKIB MPH 130JIbOBAHOMY 3aCTOCYBAaHHI 10 BiJHOIIEHHIO JIO IITaMy
Ne7 (MDR) y 4 pa3u (16 mkr/mi), a reHTaMilMHy Ta OQIIOKCAMHY — Y 2 pa3u
(MIK renraminuny 0,5 mxr/mu, MIK odnokcanuny 1 MKr/mil o BiAHOIICHHIO
10 MDR mramiB, 2 Mkr/mi no BigHomeHHI0 70 EDR mramy i 4 Mkr/mit 1o
BiHOIIEHHIO 10 PDR mramy).

[Mlomo nexacany, To i#oro MIK B koMOiHamisix 3 aHTHOIOTHKAMHU
3MEHILYBaJUCs MO-pi3HOMY: 10 BigHOIIeHHI0 70 PDR 1 XDR mramiB —y 2 pa3u
(25 Mxr/mi 1 12,5 MKr/min BIANIOBIHO), a 10 cTocyeTrbess MDR mtamiB, To mo
BIJIHOIIIEHHIO 710 mTaMy Ne7 B KOMOiHaIIsIX 3 e TPiakCOHOM W 0(IOKCAIIMHOM
—y 2 pasu (12,5 mxr/mi), B komOiHaIii 3 reHtaminuaom — y 4 pasu (6,25
MKT/MiT); a 1o BiHomeHHo 10 MDR mramie  MIK nekacany B koMOiHarii 3
aHTUO10TUKAMU 3MEHIIUIUCS y 4 pas3u (6,25 MKr/min).

Orxe, mnpu KoMmOiHOBaHOMYy 3actocyBanHi MIK nedrpiakcony,
oduIoKcaIMHy, TeHTaMIIMHY 3MeHIyBanucs y 2-4 pasu, a MIK nexacany —y 2
pasu no BigHomeHHIO 70 PDR 1 XDR mramiB 1 y 4 pa3u 1o BiHOIIECHHIO JI0
MDR miramis.
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BENEFICIAL EFFECT OF MELATONIN ON BIOCHEMICAL
PARAMETERS IN RAT HEART TISSUES UNDER CHRONIC
HYPERGLYCEMIA

Hanna Pavlenko, Valeriia Kyrychenko, Svitlana Kyrychenko
Oles Honchar Dnipro National University, Dnipro, Ukraine,
gannal994pav@gmail.com

Nowadays diabetes mellitus is one of the global diseases. In course of
time, chronic hyperglycemia causes a lot of complications such as diabetic
encephalopathy, nephropathy, cardiomyopathy et al. Therefore, there is
important to study possible medicines that can improve the condition of patients
with diabetes mellitus. Oxidative stress arising in different tissues under chronic
hyperglycemia cause development of pathological processes, especially in the
nervous and cardiovascular systems. There are many studies about beneficial
effect of melatonin on oxidative stress markers under different diseases. This
study was performed to assess the cardioprotective effect of melatonin treatment
under long-term hyperglycemia.

Adult Wistar rats weighting 230-250 g were randomly divided into 3
groups of 7 rats each: control; rats with streptozotocin-inducted diabetes
(STZD); STZD + melatonin 10 mg / kg (STZD+M). The induction of diabetes
was performed by a single intraperitoneal administration of nicotinamide
(Sigma-Aldrich, USA) at a dose of 230 mg / kg with next single intraperitoneal
administration of streptozotocin (Sigma-Aldrich, USA) at a dose of 65 mg / kg
15 min later. Animals were kept in plastic cages under standard conditions, all
manipulations were done according to the rules of the “European Convention for
the Protection of Vertebrate Animals Used for Experimental and Other
Scientific Purposes” (1986). The blood glucose levels were measured using
LiquickCor® reagents according to manufacturer's protocols. At the 45" day of
the experiment animals were anesthetized and decapitated. 25mMTris of pH 7.4
was used to homogenate the heart tissue (100 mg of tissue per 1 ml of buffer) for
15 min at 3000g rpm. Supernatant was separated out for further study. The total
protein concentrations were measured using the Bradford assay (1976). The
thiobarbituric acid reactive substances (TBARS) content was estimated using
TBARS assay (Esteraauer and Cheeseman 1990). The activity of superoxide
dismutase (SOD) was measured using superoxide depending quercetin oxidation
method (Kostyuk et al.,, 1990). The catalase activity measurement was
performed according to colorimetric method (Korolyuk et al. 1988). The
pyruvate and lactate contents were measured calorimetrically. The activities of
alanine aminotransferase (ALT) and aspartate aminotransferase (AST) were
measured using LiquickCor reagents according to manufacturer's protocols.
Statistical analysis of the results was done using the one-factor dispersion
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analysis ANOVA. P<0.05 was considered significant. There were no significant
differences in pyruvate content between any of the groups. We determined
reliable (P<0.05) small decrease of lactate content in STZD+M group.

There was no significant difference in activities of ALT and AST in
cardiac tissues between rats of the control and diabetic groups. Melatonin
injections did not effect on AST activity, but there was a significant (P<0.01)
decrease of ALT activity in comparison with similar rats in other groups. Those
results mean about some metabolic changes caused by melatonin treatment in
heart tissues.

The TBARS content was significantly (P<0.05) increased in the cardiac
tissues of rats from STZD group compared with the control. Superoxide
dismutase activity was significantly lower in comparison with control group (p
<0.05). There was also a significant (P<0.001) decrease of catalase activity. The
results indicate the development of oxidative stress in heart tissues under
chronic hyperglycemia. Melatonin therapy promoted to significant (P<0.001)
reduction in the TBARS content. The activities of SOD and catalase were
approximately equal to similar parameters in the control group. Thus, melatonin
therapy is able to reduce the formation TBARS content preventing decreasing of
antioxidant enzymes activities in heart tissues counteracting the oxidative stress
development after long-term hyperglycemia.

In conclusion, melatonin counteracts development of diabetic
complications in cardiovascular system. Previous results of similar studies about
beneficial effect of melatonin and other antioxidants on oxidative stress in
different tissues of the body prove huge potential as an effective medicine in
complex treatment of diabetes mellitus and its complications. Thus, there is a
necessity for further investigation of the complex long-term effect of melatonin
on biochemical parameters under hyperglycemia conditions.

BENEFICIAL EFFECT OF MELATONIN ON OXIDATIVE STRESS
MARKERS IN DIABETIC RAT LUNGS

Hanna Pavlenko, Svitlana Kyrychenko
Oles Honchar Dnipro National University, Dnipro, Ukraine,
gannal994pav@gmail.com

Diabetes mellitus is one of major global health problem. Chronic
hyperglycemia promotes oxidative stress arising which causes pathological
changes leading to development of different diabetic complications (such as
encephalopathy, retinopathy, nephropathy et al.). Numerous studies showed
beneficial effect of melatonin therapy on oxidative stress biomarkers in some
organs under different disorders. This study was performed to assess melatonin
therapy effect on lungs in rats under experimental type 2 diabetes.
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Adult male albino rats weighting 230-250 g were randomly divided into 3
groups of 7 rats each: control; rats with streptozotocin diabetes (STZD); STZD +
melatonin 10 mg / kg (STZD+M). Animals have been kept under standard
vivarium conditions, all manipulations were carried out according to the rules of
the “European Convention for the Protection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes” (1986). The induction of diabetes
was done by a single intraperitoneal injection of nicotinamide 230 mg / kg
(Sigma-Aldrich, USA) with next single intraperitoneal administration of
streptozotocin (Sigma-Aldrich, USA) at a dose of 65 mg / kg 15 min later. The
blood glucose levels were determined using glucose oxidase method (Trinder
1969). At the 45" day of the experiment animals were sacrificed after
anesthesia. 25 mM Tris of pH 7.4 was used to homogenate the lungs tissue (100
mg of tissue per 1 ml of buffer) for 30 min at 3000g rpm. Supernatant was
separated out for further study. The total protein content was estimated using the
Bradford assay (1976). The thiobarbituric acid reactive substances (TBARS)
content was measured using TBARS assay (Esteraauer and Cheeseman 1990).
The activity of superoxide dismutase (SOD) was estimated using superoxide
depending quercetin oxidation method (Kostyuk et al., 1990). The catalase
activity was measured according to colorimetric method protocol (Korolyuk et
al. 1988). One-factor dispersion analysis ANOVA was used statistical analysis
of the results. P<0,05 was considered significant.

There is markedly increasing of TBARS (P<0.05) content in STZD group.
It means about increasing of lipid peroxidation (LPO) products in lungs tissues,
which can lead to damage of cell membrane and its components. STZ-treatment
also caused reliable decreasing of catalase activity (P<0.01). SOD activity was
non-significantly decreased in STZD group. The decline of antioxidant enzymes
activity may cause significant elevation of reactive oxygen species (ROS)
production leading redox disturbance. The results may show about the beginning
of pathological changes and oxidative stress development in rat lungs.

Melatonin treatment caused significant decreasing of TBARS content (P<
0.01) in diabetic lungs. There were reliable increasing of CAT (P<0.001) and
SOD (P<0,05) activities in comparison with STZD group. Thus, melatonin
treatment led to reduction of oxidative stress development in lungs after long-
term hyperglycemia.

In conclusion, melatonin treatment is able to prevent oxidative stress
development in lungs tissues under chronic hyperglycemia and has huge
potential as a possible component of anti-diabetic medicines in consideration of
previous results of similar studies. Further research is necessary to study the
complex effect of melatonin treatment under hyperglycemia conditions and its
possible long-term effects in different organs of organism.
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EVALUATION OF CELL-TYPE SPECIFIC EXOSOMES IN
ALZHEIMER’S DISEASE

Tina Bilousova, Mikhail Melnik, S. Whitaker Cohn, Varghese John, and
Karen Gylys

University of California, Los Angeles
tbilousova@sonnet.ucla.edu

Background: Exosomes are small extracellular vesicles (EVs) originated
from multivesicular endosomes which carry biochemical information about their
cell-of-origin and signals for surrounding cells. EVs may also play a role in
spread of proteopathic tau and amyloid beta seeds in Alzheimer’s disease (AD).
Thus, brain exosomes may be a valuable therapeutic target for AD treatment.
Ability of brain exosomes to cross the blood brain barrier make them a potential
diagnostic and monitoring tool. Despite recent progress in development of EV
isolation methods, our knowledge of human brain exosomal subpopulations and
their roles in disease progression is very limited.

Methods: Cryopreserved parietal cortex from 5 late stage AD (Braak V-
VI) and 3 control (NL) cases were used for the experiment. Brain exosomes/EV's
were purified by sucrose density gradient ultracentrifugation after gentle
enzymatic and mechanical dissociation of the brain tissue. Microglia-derived
EVs were isolated from the brain EV fraction by immunoprecipitation with anti-
CDI11b antibodies. We performed analysis of miRNA transcriptome and
proteome using NanoString and quantitative proteomics respectively.

Results: We identified 105 miRNAs which are present in more than 80%
of analyzed human cases. The pathways controlled by five significantly
upregulated miRNAs can be converged to control microglia activation (TGFJ,
TLRs, and chemokine signaling pathways) and neuronal survival and function
(LTD and LTP, NGF and neurotrophin signaling pathways). One of the
upregulated exosomal miRNAs (miR-188-5p) is known to be downregulated in
human AD brain and it can restore synaptic and cognitive deficits in 5xFAD
mice. MiR-381-3p can promote recovery of spinal cord injury in rats. On the
protein level we found a moderate increase (around 50%) in exosomal markers
CD9 and CD81 and decrease in CHMP4B (ESCRT-III) protein in the AD group.
Levels of mitochondrial proteins and annexins were around 2 times higher in
AD group compared to NL controls. ApoE protein was also significantly
upregulated in AD microglial EVs.

Conclusions: Our data revealed the presence of anti-inflammatory and
neuroprotective miRNA signature in CDI1b-positive microglia-derived
exosomes. Proteomics data suggests upregulation of ESCRT-independent
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pathway of exosome biogenesis in AD microglia. Increased association of
microglial EVs with ApoE maybe related to amyloid packaging and release by
exosome-mediated mechanism.

CADMIUM CYTOTOXICITY IMPAIRS METABOLIC ENERGY
PRODUCTION AND GLIAL CYTOSKELETON STABILITY

Victor Nedzvetsky'?, Muammer Kirici', Victor Gasso?, Elena Sukharenko',
Anna Gagut?
Bingol Univesrity, Bingol, Turkey,
?Oles Honchar Dnipro National University, Dnipro, Ukraine
nedzvetskyvictor@ukr.net

Background. Cadmium is recognized as extremely toxic heavy metal. The
cytotoxicity of cadmium (Cd) ions is well known. Cd is ubiquitous pollutant and
1s forthcoming into the environment from industrial and agricultural sources. Cd
exposure may initiate nonreversible damages in several vital systems, especially
brain. The toxic effect of Cd studied in detail last decades, especially in liver and
kidney. Cd toxicity in neural tissue cells remains insufficiently studied and
presented in a limited number articles only. Recently, there were shown that Cd
can accumulate in glial cell types and induce glial suppression. Taking into
account that the glial cells are key components to protect the viability and the
function of neurons, both chronic and acute Cd exposure can contribute into
many neuronal system disorders. Moreover, aging human subpopulations were
determined as sensitive to Cd exposure. Thus, Cd toxicity may be at least
partially involved in CNS disorders as well as in a progress of cognitive
impairment. The mechanism to initiate of large number Cd-induced
complications may be concerned with oxidative stress generation in glial cells.
Astrocytes are multifunctional cells which maintain brain homeostasis via the
providing neuron viability and to defend it against cytotoxic injury.
Cytoskeleton of eukariotic cells takes a part in number of vital processes,
especially in cellular response to metal ions exposure. Cytotoxic effects of Cd
on glial cytoskeleton rearrangement remain unknown. Taking into account vital
role cytoskeleton in cellular response against toxic compounds exposure,
astrocyte intermediate filaments could be important target to Cd effects.

The aim our work was to elucidate the cytoskeleton metabolic energy
changes induced with low dose of Cd in primary astrocyte cell culture.

Materials and Methods. Astrocyte cell culture was treated 24 hours with
cadmium chloride (CdCL) in a doses 5 uM. Cell viability, ROS production,
GFAP and glucose-6-phosphate-dehydrohenase (G6PD) expression were
studied.
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Results. Astrocyte viability was non-statistically suppressed with 5 uM Cd
exposure. Contrary, Cd exposure provoked statistical ROS generation. Obtained
results demonstrated depletion of GFAP and G6PD in primary rat astrocytes
treated with Cd. However, low then 5 uM Cd exposure induced insignificant
decrease of GFAP and a few decrease of GO6PD expression. Despite of these
results, the low doses of Cd initiated dose-depended upregulation of
transcriptional factor NF-kB p65 expression.

Conclusion. Taking together obtained in our study results we can conclude
that 5 uM Cd can induce cytotoxicity in astrocytes which accompanied with a
lack of cell viability, the depletion of cytoskeleton, glycolysis and metabolic
energy inhibition. Thus, neurotoxic effect of CD could effect directed on
astrocyte cytoskeleton and metabolic energy production.

POJIb TI/IPEOiI[HI{IX TOPMOHIB Y ®OPMYBAHHI AJIALITUBHOI
PEAKIII HTYPIB Y PAHHBOMY OHTOI'EHE3I

Ouiena [lemuenko, Ouiexkcanap Poanncskuii, OsieHa 3aiiueHKo
HepxaBHuii 3aknaja «/{HinponeTpoBcbka MeAMyHa akaaemis», Jxinpo, Ykpaina
zaychenkoelena07@gmail.com

THE ROLE OF THYROID HORMONES IN FORMATION OF ADAPTIVE
REACTIONS IN RATS’ EARLY ONTOGENESIS
Olena Demchenko, Oleksander Rodynskyi, Olena Zaichenko
State Institution Dnipropetrovsk Medical Academy, Dnipro, Ukraine

The thyroid gland condition is a natural and social indicator of negative changes in
man’s external and internal environment. Thyroid imbalance affects the CNS functions,
consequently, the human psycho-emotional status, especially in adolescence.

Studying the thyroid hormones role in formation of innate behavior of juvenile rats,
being the human models, under acute emotional stress revealed the adaptation process failure
in experimental hyperthyroidism and its optimization in hypothyroidism.

3a ocTaHHI AeCATUIITTA AUCYHKIlI nuTonoaionoi 3ano3u (11[3) nHabysae
pHC 3araJbHOIMATOIOTIYHOTO SIBUIIA, OCKUTBKH CTaH I1€1 €HJOKPUHHOI 3aJI03U €
IPUPOJHUM 1 COLIAIbHUM 1HIAMKATOPOM HETraTUBHHUX 3MIH 30BHILIHBOIO 1
BHYTPIIIHBOIO CepeioBUIla ToAuHU. [lopyIieHHs: TupeoiqHoro OanaHcy BiOMBAETHCS
Ha JISUIBHOCTI Maii’ke BCIX BET€TAaTUBHUX CHCTEM OpraHi3My Ta, 30KpeMa, Ha
¢bynkuionyBanHi [HHC 1, sik Hacaig0K, Ha ICUXOEMOLIIITHOMY CTaTyCl JIFOIUHU.

[IpenyOepraTHuil mepiof, MiJl Yac SIKOTO BUHUKAE CyTTeBa moTpeda B
tupeoinnux ropmonax (TT'), mopsa 3 BIKOM JITHIX JIIOJEH, 32 CTaTUCTUKOIO, €
0COOJIMBO Ypa3IuBUM 111010 (DYHKIIIOHYBaHHS JIaHOT €HAOKPUHHOI 3aJ103U. ToMy
JOCIIDKCHHSI TIOBEIHKOBOT AaKTMBHOCTI W KOTHITMBHOI (YyHKINI 3a YMOB
MICUXOEMOIITHOTO HABAHTA)KEHHS B pAaHHBOMY T1€PI0/Ii OHTOT'€HE3Y € aKTyaJIbHUM 1
BAKJIMBUM TIUTAHHSAM Ha MNUIAXY KOPEKIii MNCUXOCUMITOMOKOMIIIICKCY
TUpeoaAuCcHYHKINNA 32 JOMTOMOTOI0 TOPMOHOTEpaIii.
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JlocaimkeHHsl TPOBOJAWIN Ha 4—5-TH)KHEBUX HIypax MOPIBHSIHO 3 TPYIMOIO
KOHTPOJAbHUX TBapuH. CTBOPEHHS EKCIEPUMEHTAIBHOI MOJENi rimep- i
rINOTHPE03y BUKOHYBAJIM IUIAXOM BBEACHHS 3 1K€I0, BIANOBIAHO, L-TUPOKCUHY
ab0 Mepkazoiily BOPOAOBXK 2 TWXKHIB. [[OBeAIHKOBY aKTHUBHICTh BHUBYAIU 32
3araJbHONPUUHATHM METOJOM XPECTONOAIOHOr0 JAOIPUHTY, a MPOCTOPOBY
nam’aTh — 3@ METOJ0M BOJHOTO J1abipuHTy Moppica.

VY nochiKeHHsIX MOBEAIHKOBOI aKTUBHOCTI 32 YMOB €KCIIEPUMEHTATBHOTO
rinepTUpeo3y BU3HAUYEHO 30UIbIIEHHS B 2-3,5 pa3u KUIBKOCTI ¥ TpPUBANOCTI
nepedyBaHb B OCBITJICHUX PyKaBax ITHECEHOro XpecTonoAioHoro adipunTy. [Ipu
IIOMY KUIBKICTh TIEPEXOIIB Y TEMHI PyKaBU YCTaHOBKH B TPYIIl €KCIIEPUMEHTATBHUX
TBapHUH 3IMIIAIACH HAa PIBHI KOHTPOJI0. [lepepo3no iyl pyxoBoi akTUBHOCTI Y 01K
OCBITJICHMX YaCTHH JIa0IpUHTY OararbMa JOCIIIHUKAMH TPAKTYETHCS SIK AaHKCIOMI TUIHUI
edexr. Ilicns crpecopnoi curyartii (epedyBaHHs LUIypAT Y BOJII 3 TEMIIEPATypPOIO
21°C ynponoBX 5 XB) BHUSBUBCS NPOTWICKHUU PE3YyIbTaT — MEPEPO3NMOILT
PYXOBO1 aKTUBHOCTI y 01K 3HAXOPKEHHS B TEMHUX pyKaBax ycTaHOBKHU. KiTbKicTb 1
TPUBAJIICTh NepeOyBaHb y CBITIIMX YaCTHHAX JIAOIPUHTY 3MEHIITYBAJIUCh, BIAMOBIIHO,
Ha 21% Ta 37%, a TpuBanicTh nepeOyBaHb y TEMHHMX pyKaBax 3ajJvIIaNach Ha
piBHI KOHTpodt0. Takl MOCT-CTPECOpHI 3MIHM IMOBEIIHKOBOI aKTHBHOCTI
BIJINOBIIAIOTH (POPMYBAaHHIO AaHKCIOT€HHOT'O €(DEKTY.

Ha ¢QoHni aHKCIOMTUYHOrO THUIMY TMOBEIIHKH, IO Tepeadadae IiIBUIICHY
PYXJIUBICTh B OCBITJIEHOMY IPOCTOpI, CHOCTEPIrajioch MOJIMIIEHHS! MPOCTOPOBOI
nam’aTi mpu BUPOOJeHHI HaOyToi 3axucHOi peakiili B yabipuHTi Moppica —
JaTEHTHUI Tepiojl 3HAXOJKEHHS PATIBHOI MIJICTaBKA Yy UIYPST 3 MIJBUILIEHUM
TUPEOITHUM CTaTycOM CKOpouyBaBcs Ha 23—37% BIAHOCHO KOHTPOJIIO BIPOJIOBK
TPHOX CEAHCIB HaBYaHHSI. AHTHAMHECTHYHUN €(EKT 3a yMOB TINEPTHPEO3y
HIBEIIIOBABCA y BUIAJKy KOMOWHAIIIT BIUTUBIB «TIIIEPTUPEO3 + CTpECy.

Ha BigMiHy BiJi €KCHEPUMEHTAIBHOTO TIMEPTUPEO3y, CTAH TINOTHPEO3Y
XapaKTepU3yBaBCs 3HIDKCHHSAM IepeOyBaHHS y CBITIMX YacCTHHAX JaOIpUHTY.
KinbkicTe mepexoaiB 1 TPUBAJICTh 3HAXO/DKEHHS Yy BIIKPUTHUX KOPUIOpPAX
YCTaHOBKH 3MEHIITYBAIUCH, BIIMOBITHO, HAa 41% Ta 27% npy He3MIHEHIN aKTUBHOCTI
3aX0/J)KeHb y TeMHI pykaBu. ToOTO, y cTaHi TrimoTupeosy QopmyBaBcs
ankcioreHHu# edekt. Ha QoHi cTpecy B LIypAT Irpylnu «EKCIEPUMEHTAIbHUN
TINOTHPE03» aKTUBHICTh MepeOyBaHHA Yy CBITJIIM 4acTUHI JAaOIpUHTY, HABMAKH,
HaJIMIpHO 30UThIIMIACK Y 3,4—3,7 pasiB, 1110 CBIAYMIIO ITPO aHKCIOMITUYHUHN e(EKT.

JI3epkaabHO TMPOTUIICKHI 3MIHM TIOBEIIHKOBOi AKTUBHOCTI 3a YMOB
EKCIIEPUMEHTAILHOTO TIMOTUPEO3y IMO3HAYMINCS ¥ Ha KOTHITMBHIA (YHKITT
I0OBEHUIbHUX TBapuH. CTaH TIOTHPEO3y, L0 CYNPOBOKYBABCS AHKCIOTC€HHUM
e(peKTOM, BUKIIMKAB aMHECTUYHUHN edeKT Tipu (hopMyBaHHI POCTOPOBOI ITaM’ATi B
nabipunTi Moppica — JaTEHTHUH Mepioj] 3HAXOHKEHHS IIypATaMu PATIBHOTO
MalgaHurKa 30uTbInyBaBcs Ha 42—53%. 3MiHa aHKCIOTGHHOTO THITy IOBEIIHKH
TIPY TIMOTUPEO31 Ha aHKCIOMITUIHUAN THIT y pa3l KOMOWHAITIT BIUTMBIB «TIMOTUPEO3 +
CTpecy TaKOX BHUKIIMKaJa 3MiHy aMHECTHYHOrO edekty mpu (opmyBaHHI HaOyTOl
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MIPOCTOPOBOI 3aXUCHOI peakilii Ha AHTHAMHECTUYHHUM €(PEeKT: Yyac 3HAXO/KCHHS
PATIBHOI MiJICTaBKH 32 ITAHUX YMOB CKOpo4yBaBcs Ha 29—44% BiTHOCHO KOHTPOITIO.
Takum yuHOM, HaAAUIIOK ropMoHiB I3 B MOBEHUIBHUX WIypIiB
XapakTepUu3yBaBCsl PO3BUTKOM AaHKCIOMITUYHOrO edekry, sKkuili Ha QoHi
TOCTPOr0 CTpPEeCy NEPEXOJMB Yy JACNPECUBHOINOMIOHUNA CTaH TBapUH, IO,
MO>KJIMBO, TOB’S3aHO 3 AKTUBALIIEI0 CTPEC-PEAI3yI0u0i CUCTEMHU 1 HAJAMIPHUM
30ymkennam HHC. [Jedinur TI, mo noyaTkoBo cynpoBOAXKYBaBCs
JENPECUBHICTIO, HABNAKHU, Ha ()OHI FOCTPOTO CTPECY BUKIMKAB aHKCIOMITUYHUN
eeKT, 1110, IMOBIPHO, ITOB’S3aHO 3 AKTUBAIIEIO0 CTPEC-TIMITYIOUOI CUCTEMHU.
Hocmimkenns: pomi TI' y dopmyBaHHI BpOKEHOI MOBEIHKU FOBEHUIBHUX
IIypiB 32 YMOB T'OCTPOT0 EMOLIIHOTO CTPECY BUSBIJIO 3pUB a/IalTALIIAHOTO MPOIIECY
IPU EKCMEPUMEHTATHHOMY TINEPTHPEO31 1 HOT0 ONTUMI3AIII0 TP TIMOTUPEO3I.
[Tomaneie Bu3HaueHHa MexaHi3My ydacti TI' B opranizaiii ctpec-peani3zyodoi
1 CTpEC-JIIMITYIOUOI CUCTEM Y paHHbOMY OHTOT€HE31 OKPECIUTh MOKITMBOCTI KOPEKIIT
MICUXOEMOIIIMHOTO CTaHy 3a yMOB nuchynkiiit [1[3 mpu cTpecoBux cutyartisx.

CTYJAEHTCBKE HAYKOBE TOBAPUCTBO
KA®EJIPU BIOXIMII TA ®I1310JIOT'II JHY
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