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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 Okovytyy,
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

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

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 Department of Neurology, Department of Biochemistry and Molecular & Cellular
Biology,

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 Universitée, 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
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16.30-16.45

THE ROLE OF ERNI1 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

ST "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

8



“Current aspects of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemu cyyacHoi 6ioximii, KnitMHHOI 6ionorii Ta ¢isionorii ”, 1-2 koBTHA 2020 p. AHinpo,
YKpaiHa

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

10.45-11.30 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

12.45 -13.30

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

13.30-14.30 Lunch

14.30-16.00 Poster presentation
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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.

THE AMOUNT OF 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

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
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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

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

11
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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 «lInstitute 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

Wroctaw University of Environmental and Life Sciences, Wroclaw, 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

12



“Current aspects of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemu cyyacHoi 6ioximii, KnitMHHOI 6ionorii Ta ¢isionorii ”, 1-2 koBTHA 2020 p. AHinpo,
YKpaiHa

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

Tatiana Kolomiichuk, Olga Makarenko, Ludmila Karabadzhak, Julia Karakai

L1. Mechnikov National University, Odesa, Ukraine

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

Oksana Kokoshkina, Oleksandr Zaporozhchenko

Odesa National University I.I. 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;
Mykola 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

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

Nataliya Lutay

Imagene-iT AB, Medicon Village, Lund, Sweden

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

DESTRUCTION OF THE JUCSTAMEDULAR APPARATUS OF RAT’S KIDNEY
UNDER THE DEVELOPMENT OF TYPE 11 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
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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 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

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 1, Olga Dyomshynal, 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

HEATING DISTORTS BIOCHEMICAL RESPONSES OF BIVALVE MOLLUSK TO
MIXTURE OF PHARMACEUTICALS AND PESTICIDE
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Vira Khoma, Viktoria Martinyuk, Tetyana Mackiv, Katerina Yunko, Roksolana Formanchuk,
Lesya Gnatyshyna, Oksana Stoliar

Ternopil National Pedagogical University, Ternopil, Ukraine;

1L Ya. 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, 10stap Palamar, 1Vasyl Palamar, 2Vasyl Kravchuk, Roman Volkov,
1Irina Panchuk

Yuriy Fedkovych Chernivtsi National University, Chernivtsi, Ukraine

Private entrepreneur, Chernivtsi, Ukraine

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

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/CINS8S5
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

INFLUENCE OF SYNTHETIC PHOTOSTABLE PYRETROIDS ON ADHESION

AND PROLIFERATIVE PROPERTIES OF MESENCHYMAL STEM CELLS OF
C57BL/6 MICE IN VIVO
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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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MJIEHAPHA CECIA 1. HEHPOBIOJIOTIA
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 1s 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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EVALUATION OF CELL-TYPE SPECIFIC EXOSOMES IN
ALZHEIMER'’S DISEASE

Tina Bilousova, Mikhail Melnik, S. Whitaker Cohn, John Varghese, 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
1solation 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-
CD11b 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 (TGFp,
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 SxFAD
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.

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

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 (a-
Syn) and Tau, and in particular, in their interaction with one another, as well as
their interaction with the kinase p-GSK-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-3f, 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-, GSK-33-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-3 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, ATGS, 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-3
autophosphorylates to form p-GSK-3B-Y216, which causes the dual
phosphorylation of o-Syn and p-Tau. These phospho-proteins interact to
modulate the further phosphorylation of one another by p-GSK-3p. p-GSK-33
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 i1s 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-3f3
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

!Galyna Maleeva, “Daniel Wutz, *Karin Rustler, 'Alexandre Gomila, *Alba
Nin-Hill, “Mercedes Alfonso-Prieto, *Petra Scholze, °Franck Peiretti,
3Carme Rovira, “Burkhard 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
2University 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;
>Aix Marseille Université, INSERM 1263, INRA 1260, Marseille, France;
SInstitucio Catalana de Recerca i Estudis Avancats (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
Systémes, 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 (ICs50~20 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 IPOTEIHOBI MIILIEHI AIi TIAMIHY 1 KOI'O HOXIJTHUX B
HEPBOBIA TKAHUHI

OJabra Mexencbka, Anapiit Peopies, FOQuisa Ilapxomenko
[HcTuTyT 610XiMiT IM. O.B. Ilamnanina, m. Kuis, 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.

Obrpynmysanns ma mema Tiamin (BiTamiH B1) moOpe BimomMuii y sIKOCTI
MOTIepETHKA KOEH3UMYy 0araTb0X €H3UMIB IIEHTPAIBHOTO METadomi3My -
tiamianudocdary (koxkapbokcunazu). OpHak iHm (yHKIIT TiamMiHy Ta HOTrO
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HEKOEH3MMHUX MOXIJIHUX Y HEPBOBIiil cUCTEMI, BUBUEHHS SIKMX OYJIO PO3MOYATO
OJIM3BKO CTOpIYYs Hazaa y poborax MiHIa, /e TOKa3aHO CIUIbHE BUBUIBHEHHS
TiaMiHy Ta aleTWIXOJIHY MPU HEPBOBO-M SI30BOMY CIPSIKEHHI, HE OTPUMAIH
mHUpoKoro Bu3HaHHA. OJIHIEIO 3 MPUYUH UBOTO sBHINA Oyla CKJIAJHICTb
imeHTudikamii TpoTeTHOBUX MilIeHeH aii TiamMiHy Ta HWOro TMOXiJHUX Ha
MOJICKYJIIPHOMY DiBHI, IO TOB'SI3aHO 3 HU3BKUM BMICTOM TaKHX IPOTCiHIB
Ta/abo iX jgecraOuTi3ami€er0 MpU PO3Maji BIAMOBIIHUX MOJIMPOTEIHOBUX
KoMIIeKCiB. Tox MeToro 11i€l poboTu OyIo ieHTH(dIKyBaTH MIPOTETHH HEPBOBOL
TKAaHWHHW, 110 MPOSBISIOTh  CHOPIAHEHICTh 10  TIaMiHy, 30Kpema
TiaMmiH3B’ si3yBasibHUM 010K (T3B), 1m0 oro o0yno onucaHo y Bigaim Oioximil
BITaMiHIB 1 KOGH3UMIB paHillIe.

Memoou KowmOiHamisa TpaauimiiHux O10XIMIYHUX METOAIB Ta TMOCT-
F€HOMHHMX TEXHOJIOT1M J03BoJisie OUIbLI YCHINIHO BHPINIyBAaTH 3aBIaHHS,
noB's3aHl 3 1AeHTU(IKALIEI0 TPOTEiHIB. Y CBOi poOOTI [Jisi BHU3HAYEHHS
THAMIH-3aJIKHUX MPOTEiHIB CHHANTOCOMAJIBHOT (hpakilii MO3KY IIypiB, 30KpemMa
TiaMiH3B'S3yBaJIbHOTO OlIKy (T3b), BUJIJICHOTO Ta JaCTKOBO
0XapaKTEPU30BAHOTO Yy BiAAUN O10XiMii BiTaMiHIB Ta KOCH3UMIB [HCTUTYTY
oioximii iM. O.B. INlannagina HAHY, Mu 3acTocyBaim Mac-CIEKTPOMETPUYHY
1IeHTUGIKAII0 TPOTEiHIB, €NoioBaHUX 3 adiHHOTO COPOCHTY, IO MICTUTH
tiamiH y sikocTi jirany (T-AC). Kpim addinnoi xpomarorpadii Ha 1-AC 13
BukopuctanusaMm sk Hecrerudignoi (1M NaCl), Tak 1 cnenudiunoi emrorii (10
MM TiamiHy) Ha nepHioMy etami B mpoueci adiHHOT Xpomartorpadii as
BUSBIICHHS TIaMIH3QJIECKHUX MPOTEIHIB MO3KYy MM 3aCTOCYBaJM HAcCTYIIHI
METOU: refb-QuIbTparllis, sika J03BOJIMIA TAKOK BU3HAYUTH MOJICKYJISIpPHI MacH
IPOTEIHOBUX (Ppakiii, renb-eneKTpodope3, Mac-CIEeKTPOMETPisl Ta BECTEPH-
OJOTUHT. Y MNOAANIBIIOMY, Ha OCHOBI €KCIEPUMEHTAIbHUX PE3yJbTATIB, MU
MPOJIOBXKHIIN TOCTIIPKEHHS 13 3aCTOCYBaHHSM 0101HPOPMATUBHUX IM1IXO/IB.

Pesynomamu Pesynbraramu poOOTH TiATBEPHKEHO, IO TiaMiH-3aJISKH1
IUIIXM  MO3KY HE  OOMEXYIOTbCS  MEXaHi3MaMH, KOHTPOJIbOBAHUMH
Tiamigaudochar-3anexKHIMHU eH3uMaMu. 3a jornoMororo MC-aHani3zy moka3aHo
BHUCOKY HWMOBIPHICTh MNPHUCYTHOCTI B HAIIUX €JI0arax psay JeriiporexHas,
3okpema, MJITI" i T'JII. Takoxx 3a gomoMoroxo copOeHTa, SKHH HE MICTHUTH
TiaMiHy, ajie Ma€ Ti X OcHOBY (cedaposa 4B) i cmeiicep, mo 1 T-AC, Oymo
nmokaszano, 1o nporeinu 3 MII-, I'JIT'- 1 TiamiadocharazHUMU aKTHBHOCTSMH,
nokaszaHi st T3b, 3B’s13y10ThCa 3 TiaMiHOM cneniu(iuHo. byjao BU3HA4Y€HO, 110
T3b Moxe npeAcTaBiasiTh COO0K0 KOMILUIEKC, IO CKIIAIa€ThCs 13 BOX MPOTEIHIB,
a came arpin tTa LRP4 Ta Bxomuth no ckiany kinactepy AXP HIKOTHHOBOIO
tuny. [Ipu uboMy B ymMoBax aniMeHTapHOro Bi-aBiTaMiHO3y BUHUKAE KPUTUUHE
3MEHILEHHS BMICTY 000X MPOTEIHIB y TOMOreHaTaXx MO3KY TiaMiH-Ie(piuTHUX
nrypiB. JloJlaBaHHsI BUCOKHX J103 TiaMiHy 3a 100y J0 JeKamiTallii Npu3BOAUTh 10
4aCTKOBOi HOpMaJiizallii BMICTy arpiHy Ta MOBHOI HopmMamizarii Bmicty LRP4
IpU TOPIBHSAHHI 3 KOHTPOJBHUMM TBapuHamu. Inentudikamis T3b 3a
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aMIHOKMCJIOTHUM CKJIQJIOM 13 3aCTOCYBaHHSIM 1HCTpyMeHTiB [lopranmy pecypcis
oioinpopmatukn ExPASy (IlIBelnmapcbkuii  1HCTUTYT O101HPOPMATUKH)
noKasajia Ti K pe3yJibTaTh. BU3HAYUTH MOXIIMBICTH 3B’SI3yBaHHS 3 TiaMiHOM
NpoTeiHiB,  1AeHTU(}IKOBaHMX sK  KommoHeHTH 13b Ta  BusABUTH
T1aMIH3B'A3yBaJIbHI CalTH JI03BOJIMJIO 3aCTOCYBAHHS MOJEKYJISIPHOTO JIOKIHTY.
JI71st JOKIHTY BUKOPHCTOBYBAJIA MPOCTOPOBI CTPYKTYPH MPOTEiHIB Ta JITaH/IB,
OTpUMaHI 3 BUKOPHUCTAHHSM PEHTIE€HO-CTPYKTYPHOTO aHamizy.
BuxopucroByBanu ciainuii 1 calT-CipssMOBaHUHN MPOTOKOJIH. JJOKIHTY TiggaBaiu
OPaKTUYHO BCl BaplaHTU MPOTEiHIB, BHU3HAYEHI MpPU MPOBEIAEHHI Mac-
CHEKTPOMETPUYHOIO aHANI3Yy Ta PO3MILIEH] y BIAKPUTHX Oa3ax AaHuX. Y
pe3yibpTaTi MU OTPUMAIH MMATBEPKCHHS JaHUX OTPUMAHHUX EMITIPUIHUMU
nusixamu  mogo mnpupoau T3b. JIOKIHT Moka3zaB KHUIIEHI Ui 3B'S3yBaHHS
TiaMiHy B Komruiekci arpuH-LRP4. Ilpuyomy wnMx KuilleHeld BHSIBUIIOCS
JeKUIbKa, 0 MIATBEPAWIO MOMEpPEaH] €KCIEePUMEHTANbHI pe3yJbTaTU TPYyNH
o0 HasiBHOCTI B T3b kibkoX cailTiB 3B'i3yBaHHs TiaMiHy. [Ipu mpoBeneHHi
JOKIHTY OYyJIM BCTAaHOBJICHI aMIHOKHCJIOTHI 3aJIUIIKU TOJIMENTHIHUX JIAHITIOTIB
SK arpiHy, Tak 1 JIMOMPOTEIHOBOTO perenrtopa 4, BiAMOBIAAIbHI 32 3B'A3yBaHHS
Tiaminy. KpiM Toro, Takox 3 MOIEpeaHIX pe3yJbTaTiB Hamoi Trpynu, Oyso
BiloMo Tipo Oimbin HU3BKY addinHicte m10 T3b  docdariB Tiaminy Ta
AlETWIXOJIHY Y TIOPIBHSIHHI 3 TiaMiHOM. Pe3ynbraté po3paxyHKiB y mporpami
AutoDock Vina mepekoHIuBO CBig4aTh mpo Te, IO TiaMiH, Woro ¢ocdatu, a
TakoX cynbdomoxigHe TiamiH MoHodochary -OeHdortiamin (ogHa 3
dapmakonoriuaux (opm BiTaminy Bi) - mepeBuiyioTs aneHo3uHpochatu 3a
apinHicTio 10 kommiekcy Agrn-LRP4. TlopiBHsuibHHMI —aHami3  caiTiB
3B'I3yBaHHs TiaMiHy 3 NpoTeiHamMu KoMmiuiekcy Agrn-LRP4 Bu3HauMB iX BUCOKY
noAiOHICTh J0 CalTiB 3B'A3yBaHHSA Yy J00pe OXapakTEepU30BaHUX TiaMiH-
3alieKHUX MpoTeiHax. byso BusiBIeHO cmiBOaAiHHSA KOH(OpMALii MOJEKYyI
JITaHiB IPH 3B'A3yBaHHI 3 IPOAHATI30BaHUMU MpoTeiHAMU. JIOKIHT KOMILIEKCY
Agm-LRP4 3 pochoprumu edipamu TiamiHy T03BOJIMB BU3HAYUTU PIZHULIIO Y
3B'I3yBaHHI Ta TOSCHUTH NPUYMHU OIbIl HHM3bKOI adiHHOCTI (ocdaTiB y
nopiBHsSHHI 3 TiamiHoM. Ilicis Toro, sk Oyau OTpuUMaHi pe3yJbTaTH
BuMiptoBanHs T/[®-a3HOi akTHBHOCTI y Gpakiisgx Mmichs reab-QiabTpaiii,
BUsABIEeHHS (akty, 1mo MJI['-3Ha aKTUBHICTh IOCTIHHO CYNPOBOIKYE
Tiamiaaudocdar rigponazHy akTUBHICTH (y TOMY YHCHI Ta TICHS Telb-
¢inpTpanii), JoKiHra TiamiHy 3 komriuiekcom LRP4-Agrn 1 BuUKOHaHO aHami3
pe3yNbTaTiB MOMEePeaHIX JOCTIIKEeHb HAIIOl TPyIH, 3p00JICHO MPUITYIIEHHS, 10
came LRP4 moxe 6ytu memOpannoto TT®d-a3o010. [ nepeBipku i€l rinores3u
MU TPOBENIU TOMapHE Ta MPOCTOPOBE BUPIBHIOBAHHS I[LOTO MPOTEiHY MPOTH
J00pe OXapakTepu30BaHOIO MPOTEIHY, siKuit riaponizye TT®, a came po3UMHHOT
UTO30JIbHOI TiamiH Tpudocdarazu, xoya A0 LUX MIp HISKUX €H3UMATUUYHUX
aktuBHOCcTel y LRP4 BusBneHo He Oyino. Pesynpratu mporo aHamizy mnokasaiu
HasBHICTh y LRP4 xwumeni mnomiOHOT 10 KHIIEHI, J¢ 3B'A3yEThCA Ta
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rigponizyerbest TT® y ckinanl uuro3zonbHoi TT®d-a3zu. Kpim toro, i meroau
JTIO3BOJIMJIM BUSIBUTH y CKJIaJll aMIHOKHUCJIOTHOI nociiioBHOCTI LRP4 knacuunmii
THAD-3B'13yBasibHUN  caiiT. Bukopucrtani 6i0iHGOpPMATHBHI IHCTPYMEHTH
JTIO3BOJIUJIN TIepeI0aYuTH 010JI0TIYHI POJTl TiaMiHY Ta HOro 010JI0TTYHO aKTUBHUX
NOXIJIHUX TpH 3B'S3yBaHHI 3 KOMIUIEKCOM, sikuii mu BBaxkaemo T3b: 1)
crabimizariss komruiekcy LRP4-Agrn y nporneci 30upanns kinacrepy HAXP; 2)
TTd-a3Ha akTUBHICTH y JIMONpPOTEiHOBOTO penentopy 4, 3) GyHKIIIOHYBaHHS
Mob6ibHOTO Tyny Tiamidy (PIIT) Ta moB'si3aHux 3 UM MPOIIECiB yepe3 KiacTep
HAXP BIANOBIHO A0 HAIIOTO YSIBIEHHS Mo Te, 1m0 T3b € o/iHi€r0 3 KIIIOUOBUX
naHok B 00epti PIIT y HepBOBMX KIITMHAX Ta KPUTHYHI MOPYLIEHHS y HOro
¢GyHKIIIOHYBaHHI MOXYTh OyTH TPHYMHOIO IHILIAIli HeWpoaereHepaTUBHUX
IPOLIECIB.

Bucnosku Otpumani B poOOTI pe3ysibTaTH MAarOTh BaXXJIUBE 3HAUYCHHS
3aBJISIKA TOMY, L0 PO3LIMPIOIOTH CYyYaCHI YSBJIEHHS MPO KIITUHHO-MOJEKYJISPHI
MexaHi3Mu peanizauii Qyskumii Bitaminy Bi. lle nomatkoBo oO0IpyHTOBYE
JOIIIBLHICTh 3aCTOCYBaHHsS TiaMiHy Ta Horo dapmakonoriyHux GopMm s
npodiJakTUKUY  Ta/ad0  JIIKyBaHHS  IMATOJIOTiM, sKI  IHIIIIOIOTBCS  abo
CYIPOBOJIKYIOThCS Je(DIITUTOM TiaMiHYy.

OCOBJIMBOCTI CTPYKTYPH I'NlTOKAMIIA MUIIIEA APOE-/- 3A
YMOBHU CIHO’KUBAHHA AIET PI3HOI'O JKUPOBOI'O CKUIIALY

Iaauna Cxkubo !, Tersina Kopasenko !, Ipuna Ocaguenko ', JiMutpo
Ileninos ', Hirras Mapynrpyanr 2, Onena Ipuxoasko 2, F'anuna
Ymakosa *

' TucturyT dizionorii im. O. O. Boromonsus HAH Vkpainu, Kuis, Ykpaina
2 Jlynacekuit yHisepeuter, Jyna, Ilsewnis
3 JIninpoBChbKMiA HalionaabHui yHiBepeutet iM. O. T'onvapa, J{ninpo, 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 %, 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 CAl 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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Ob6rpynmysanns ma mema. Anoninonporeid E (ApoE) — ue 6inok, sxkuit
TPAHCIIOPTYE XO0JIECTEPOJ Y KPOBi Ta TKAaHWHAX OpraHizMy. MuIli, HOKayTH1 1O
reHy ApoE (ApoE-/-), BHKOPHUCTOBYIOTHCS SIK MOJCHb JJIs JTOCIIIKEHHS
JUCTIIIeMIT, aTEPOCKIIEPO3y Ta HEUpOiereHepaTUBHUX MPOIIECIB.

Mertoro maHoi poOoTH OyJio 3’sICyBaHHS POl JIET 13 PI3HUM SKICHUM 1
KUTBKICHUM CKJIQJIOM KUPIB Ha CTPYKTYPHI BIACTMBOCTI HEUPOHIB MipamigHOTO
mapy, acTporiialbHUX KIITHH Ta CHHANTUYHOTO amapaty 30Hu CAl rimokamma
muied ApoE-/-.

Memoou. ExciepuMeHT MpOBOAWIN Ha §-THXKHEBUX MHUILNAX, SIKUX OYJIO
noauieHo Ha 3 rpynu: 1) tBapunm minHii C57BL/6 Ha cranmapTHid aAieTi
(xoHTpOTB); 2) Mutti ApoE-/-, siKi coXuBanu HU3bKOXXHUPOBY HieTy (12% kkad,
mictuna coeBy onito) (HXK); 3) tBapunum ApoE-/-, skux rogyBanu
BHCOKOXXHPOBOIO Ji€Tor0 (38 KKaj, MicTuia coeBy oo Ta cMmainens) (BX).
TpuBanictb romayBaHHs cTaHoBWJa 8 TwkHIB. Hanmani  npoBoguiu
CBITJIOONTUYHE, IMYHOTICTOXIMIYHE ¥ €IEKTPOHHOMIKPOCKOIIYHE JAOCI1IKEHHSI,
a TaKOX 3/IIMCHIOBAIM iIMyHO(GEPMEHTHHH aHaIi3 TKAHWHHU T1MOKaMIIa.

Pesynomamu. 'Y 30u1 CAl rinokamma HXK TBapun cmocrepiranocs
MOPYILICHHS CTPYKTYpHOI Oprasizaiii MipaMmigHOTO Iapy, a came: HOro
MOTOHIIIEHHS, IMiIBUIIEHHS KUTBKOCTI TIMEPXPOMHUX (YIIKOJKEHUX) HEHPOHIB,
3MEHIIICHHS MIIJTBHOCTI IHTAKTHHUX MipaMiTHUX KIITHH Ha 22-26%, MOPIBHIHO 3
koHTposieM Ta BXK rpymoro. Kpim Toro, HXK mumm meMoHCTpyBaiu O3HaKH
acTpOryaio3y, IO MPOSBISIBCA B 3HAUYLIOMY 30UIBIICHHI IIUIBHOCTI aCTPOILIUTIB
y mipamiJHOMYy Ta MpOMEHEBOMY Inapax rinokamna (Ha 17-21%), rineptpodii
rmanbHuX KITHH (Ha 45-49%) 1 migBuIeHHI KOHIEHTparlii ¢igaMeHTHOI
¢dopmu GFAP y romorenari pociimxyBaHoi TKaHuHU (Ha 54-96%), vy
NOPIBHSHHI 3 IBOMA 1HIIMMU rpynamu. OHaK, Ha yIbTPACTPYKTYpPHOMY PIBHI,
sk HXK, tak i B)X TBapwHM XapakTepu3yBaJMCS 3HAUYYIIMM 3MCHIICHHSIM
YUCEIbHOI MIUTPHOCTI CHHAICIB Yy HEWpOIIi, MOPIBHSIHO 3 KOHTPOJIEM, IO
BKa3y€ Ha 3MIiHU B CTPYKTYPHIN IJIACTUYHOCTI Tinmokammna y muiiei ApoE-/- ta
MO>KJIMB1 KOTHITHUBHI IOPYIIEHHS B HUX Y TIOJIAJIbIIIOMY.

Bucnosxu. CrnoxuBaHHS HHU3BKOXUPOBOIO pPAIlOHY 3 POCIMHHUMHU
ONISIMH 'y CBOEMY CKJaJl 34aTHE BHKJIUKATH TIOIIKO/DKCHHS IipaMiJTHUX
HEHPOHIB Ta CIIPUYMHUTHU aACTPOTIII03 y rinokammi TBapuH ApoE-/-, o € onaum
13 MapkepiB Helipo3ananeHHs. BiacyTHicts excripecii ApoE B Mo3ky muiiieit, He
3aJICKHO BiJl JKUPOBOTO CKJIAAY MI€TH, MOB’s3aHA 3 TMOPYIICHHSIM CHHANTHYHOI
MJIACTUYHOCTI y JOPCajJbHOMY TIMOKaMIl, SIKUil 3a0e3neuye npolecu HaBYaHHS
Ta (popMyBaHHS Mam’sITi.
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IIVIEHAPHA CECIA 2. MEIUYHA BIOXIMIA TA ®I310JI0I'TA
PLENARY SESSION 2. MEDICAL BIOCHEMISTRY AND
PHYSIOLOGY

MNOKA3HHUKHA ®OJIKYJIAPHOI PIIUHA ITIPU PU3UKY
PO3BUTKY CUHAPOMY I'MEPCTUMYJIALII A€YHUKIB

Oaekcanapa bekacosa, JliogmMuia OmenbsiHunk, Bipa Komiiika
3anopi3bKuil HalllOHAIBHUM YHIBEPCUTET, 3aMOPIAOKs, YKpaiHa
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.

QomikynsipHa pinuna (OP) € yHIKaIbHOIO 010JOTIYHOIO PIAUHOIO, B SKIH
BiJIOYBAETHCS JIO3PIBAHHS OOIMUTIB 1 POJIIKYJIIB Ta COMAaTUYHUMN 3B’ A30K KIITHH-
3apoakiB. KommoHeHTH QOJNIKyJIspHOI PIIMHU MOXYTh BigoOpa)kaTH CTaH
CUHTE3y TOPMOHIB I€YHUKAMH, 3pUIOCTI OOLHUTIB, OBYJISALII 1 JIOTETHU3AL1I, TOMY
®P moB’s3aHa 13 3aIUTIHEHHSM 1 PaHHIM PO3BUTKOM eMOpioHIB. BuBueHHS
KoMIoHeHTIB ®DP Moke HamaTé M0JaTKOBY iHGOpMAIil0 TPO TaTOreHe3
cuHapoMy rinepctumyianii  geynukiB (CI'SI). Metoro nocmimxeHHs OyJio
BHUBUYEHHS O10XIMIYHMX MOKa3HUKIB (POJIKYJISPHOI PIAMHU Y KIHOK IPU PUUKY
po3Butky CI'Sl B ymoBax BUKOPUCTaHHS JOMOMDKHHUX PETPOAYKTHBHUX
TEXHOJIOT1. AHaNI3yBajdu MOKa3HUKHU (POJIKYISAPHOI PIAMHU Y 5KIHOK BIKOM BiJ
20 no 45 pokiB micias ropMoHabHOI Tepamii y 3-X gochigHux rpynax: 1)
KOHTpoJibHA Tpyma 0e3 o3Hak CI'S 2) 3 pusukom posputky CI'A; 3) 3
kiniHiYHUME nposBamMu CI'SI. Meroau mocnimkeHHs. bioximiunuii anamiz P®
IPOBOIMIM 3a Jjonomororo anamizaropa Vitalab «Flexor E», Ha sxomy
BU3HAYAJIM BMICT TIJIFOKO3H, ajlbOyMiHY, 3arajibHOro OiflKa, 3arajbHOTO Ta
npsMoro  OumipyOiHy,  KpeaTuHiHy, Y-TiIyTamiirpancdepasw,  JIaKTaT-
JeT1poreHasu, JTY>KHOL docdarasm, anaHiHaMmiHOTpaHcdepasH,
acrapraraminorpancgepasu, K, Na’, ceuoBunn. ["'opmonansuuii npodias PO
aHaTi3yBaIM 3a JOMOMOTOI0 XEMUTIOMIiHEeCIeHTHOMY aHamizatopi «Elecsys
2010», Ha sSIKOMY MPOBOJWIN KUIbKICHE BHU3HAYEHHS BMICTY JIIOTETHE3YHOUOTO
TOPMOHY,  (DONIKYJTOCTUMYIIOIOYOTO TOPMOHY, TMPOJAKTUHY, KOPTHU3OINY,
MPOTreCTepOHy, €CTpaaioly, AeriApoeniaHApocTepoH-cyibdaTy. CTaTUCTUUHY
00poOKy pe3yibTaTiB MPOBOJWIM 3 BUKOPHUCTAHHSM Kputepis ManHa-YiTHI
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(mokaznuk U). CrarucTuyHa 3HAYyIIICTh BIAMIHHOCTEM OLIHIOBanacs Mpu
p<0,05. 3a pe3ynapraraMu JOOCHIPKEHHS TOPMOHaJIbHOrO mnpodiuamo PO, B
00CTeXKyBaHUX TIpyIax, CIOCTEpIrajJocs 3HAYHE MIJABUIICHHS MPOJIAKTUHY,
IIPOreCTEPOHY Ta €CTPajioiNy, MPOTe 3HAYMMHX BIAMIHHOCTEW MIDX TIpylnamu
BUSABJIICHO HE Oyno. IHII MOKa3sHUKU TOPMOHIB 3HAXOAWIIMCA B pedepeHTHUX
MeXaxX HOpMH Ta Oyiu MOAIOHUMH B JOCIIKYBaHUX Tpymnax. 3a 010XiMIYHUMH
nokazaukamMu ®OP Oyno BusiBneHo craructuyHo 3HaunMe (p<0,05) miaBuIICHHS
B 3-i#i rpymi (3 mposiBamu CI'S) piBHs nakTtaT-aerigporenasu (p=0,03) BiiHOCHO
1-01 rpymu (koHTpOsbHA rpyma) Ta K™ (p=0,05) y mopiBHsAHHI 3 2-010 rpyToio (3
pusukoM po3Butky CI'S). Iami noka3sHukM OOCTEXKYyBaHMX TPyl HE
BiZIpi3HsUIUCh MK coboto. B ocHoBi po3Burky CI'Sl nexuts ¢eHOMEH
TINEPHIPOHUKHOCTI CYJIMH Ha (OHI BHCOKOIO BMICTY CTaTE€BUX TOPMOHIB, 3
NOJANBUIUM PO3BUTKOM TPOMOOEMOONIIUYHUX YCKIaJHEHb Ta IMOJIIOpraHHO1
HegocTatHicTi. OaHUM 13 aboparopHux mapkepiB po3BuTky CI'Sl BBaxkaroTh
migBumieHas Kouneutparii K" B mmasmi kposi. Iligsumenas piBas K™ B
GOoMKyIApHIA PIAUHI, TAaKOXK MOXE OYTH CBIJYEHHSM PO3BUTKY I[HOTO
cuHApoMy. 3O0UIbIIEHHS TIOKa3HHWKA JIaKTaT-JeriaporeHasn B PD wMoxke
BUCTYIAaTH TOKA3HUKOM IIOYATKy PO3BUTKY HHUPKOBOI HEIOCTAaTHOCTI, fKI €
HaumommpeHimuM  yckiagaenuam npu  CIS. Takum d9wHOM, OTpHMaHi
pe3yJIbTaTU AOCIIKEHHS TOKa3yl0Th MEPCHEKTUBHICTh MOJAJIbIION0 BUBYEHHS
71a00paTOPHUX TIOKA3HUKIB (POJIKYJISPHOI PIIMHU Y KIHOK TICIS MPOBEIACHHS
KOHTPOJIbOBAHOT TOPMOHAJIbHOT CTUMYJIALII].

3MIHA AKTUBHOCTI JIEHKOILIUTAPHOI EJIACTA3H 3A
XPOHIYHOI XBOPOBU HUPOK

2Bacuabuenkxo B.C., 'Kopoas JL.B., ’)Kyumenko O.B.
NlepxaBna ycranosa «Iacturyt nedponorii HAMH Vkpaian»
’HauionanbHuii yHiBepceuteT «Kueso-MoruiusHcebka akaaemis»

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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Jletikonntapna emacraza (EC 3.4.21.37, JIE) € eH3uMOoM 3
€JIACTOITUYHOK0 aKTUBHICTIO, MOTEHIIA] SIKOTO 3/1€0LIBIIOr0 peani3yeThes 3a
po3BUTKY 3amanieHHa. Mictuteess JIE y  a3ypodunbHMX — rpanynax
noiMOposAECPHUX JICHKOIUTIB, 4, BUBLIBHSAIOYKMCH, BHACIIIOK JACTPaHyJIALII],
BUKOPUCTOBYE KOMIIOHEHTH EKCTPAISIOJISIPHOIO MATPUKCY Ta MPOTETHU
CYIMHHOI CTIHKM B SIKOCTI cyOctpariB. JIE moke BrumBaTé ¥ Ha PO3BUTOK
eHaoTemianbHoi nucdyHkiii. PazoM 3 OMMH MaTOJOTIYHUMHU MPOIIECAMH,
3MIHIOETBCA OKCHJIATUBHHMM cTaryc. Taki 3MIHM XapakTepHi 3a XpOHIYHOI
xBopoOHu HUpoK (XXH). Metoro poboT O0yno nociiauTu 3MiHA aKTUBHOCTI JIE
B cuposatii KpoBi xBopux Ha XXH I-II cranuii.

B pocnipkeHH1 BUKOPUCTOBYBAIM 3pa3ku KpoBl naieHTiB 3 XXH (n=26)
BIKOM BiJ 24-50 pokiB, 31 CHIBBIAHOLIEHHSM YOJIOBIKIB Ta >KIHOK 1:1.
Kontponsny rpyny cranoBuwian 30 mpakTHUYHO 3I0POBUX OCIO TOrO K BIKY Ta
aHAJIOTTYHOrO CHiBBiIHOIIEHHS. AKTUBHICTH JIE B cupoBatii KpoBl BU3HAYAIU
3a MerogoM KyOumkina A. B. Ta cniBaBTOpIB 3a MIBHIAKICTIO TiApomnizy N-
TeTpadyTokcukapOoHianaHinp-Hitpoderiioporo  edipy  (BOC-Ala-ONp)
criektpooromerpuuno 3a 347 HM. CratucTUdHy OOpOOKYy pe3ysbTaTiB
3miicHioBanu kpurtepissmu  KomMoroposa-CmipaoBa (P<0,01) Ta t-kputepiit
Crerogenta (P<0,05).

AxtuBHicTh JIE y mamientiB 3 XXH I-II craxii 3amxyBanace Ha 49 %
MOPIBHSHO 3 YMOBHO-37I0POBUMHU JIOHOpaMu. BigoMo, M0 €H3UM 3MIHIOE CBOIO
aKTUBHICTh 3 PO3BUTKOM KAapAIOBACKYJSIPHUX YCKJIAaIHEHb, IO TaKOX
xapakTepHo mnpu mnporpecyBaHHi XXH y xBopux. ByKuBaHHA JIIKapCbKUX
[penaparib, sIKI MOXXYTb OyTH 1HT10ITOpaMH LIbOTO €H3UMY TaKOX MOTPEOYIOTh
perenbHOro BuBYeHHA. OTxe, 32 XXH JIE Moxe OyTH 0JHUM 13 NEPCIEKTUBHUX
MOKA3HMKIB JIJI1 MOHITOPUHTY nporpecyBanHs X XH.

BIOCHEMICAL BASIS FOR THE FORMATION AND PROGRESSION
OF FIBROUS TISSUES

Verevka S.V.!, Voroshylova N.M.!, Obernikhina N.V.?
'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 is 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 is 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 METAJIOIPOTEIHA3 Y ®IGPO3YBAHHI
JIETEHDb

FOuis I'opaienko, Oxcana KapacvoBa, Bikropis Poxionosa, Asia
IlleBoBa
113 «IninpornierpoBcbka MenuuHa akagaeMist MO3 Ykpainuy, [{ninpo, 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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MartpukcHi metanomnporeinazny MMII2 ta MMII9 Bigirpatots 0coOIMBYy
POJIb Y TMATPUMIII TOMEOCTa3y €KCTPAKIITUHHOTO MaTPUKCY, TOMY MOPYIICHHS
iXHBO1 €KCIIpecli Ta aKTMBHOCTI NMPU3BOJUTH 10 MATOJOTIYHUX 3MIH y PI3HUX
opranax. Ha cborojHi mpakTuuHO HEMa€ BIOMOCTEH MPO 3B’SI30K aKTUBHOCTI
mux ¢epMmeHTiB 3 mporecamu  (HiOpo3yBaHHS  JIETEHb 1 PO3BUTKY
ITHEBMOCKJIEPO3Y.

Memoro poboTn Oy0 BU3HAYUTH AKTUBHICTH pi3HUX Gopm MMII2/9 y
11a3Mi KpOBI Y MAILIEHTIB 3 MHEBMOCKJIEPO30M PI3HOTO MOXO/KEHHS Ta OLIHUTH
iXHIO TIarHOCTHUYHY 3HAYUMICTh.

Memoou. AxtuBHicTh MMII pocnipkyBaiv y T1UIa3Mi  XBOpHUX Ha
imionatuuHuit G16po3 nerens (IDJI) ta cucremuuit ckiaepo3 (CC) 3 pizHUM
CTYTIEHEM TSKKOCTI Mepediry 3aXxBOPIOBaHHA. Y Cl MAIi€eHTH OyJid pO3MOIiICHI
Ha 4 rpynu: 1 — mamientu 3 IDJI cepeannoi TskKOCTI (n = 12), 2 — 3 BaXKUM
[DJT (n = 13), 3 — xBopi Ha CC cepennpoi THKKOCTI (n = 16), 4 — 3 BaXKUM
nepedbirom CC (n = 7). KoHTponpHy Tpymy CKIaiau 3710poBi qoHopu (n = 15).
B3satTa kpoBl npoBoawiIM ABidl: y 1-uil 1eHb Ta yepe3 | Micsip. AKTUBHICTb
MMII2/9 Bu3Hauanu 3a JOTOMOTOKO JKeNaTHH-3uMorpadii, pe3yabTaTh
BHUMIPIOBaHHS BUPaXalu B YMOBHUX oauHULSX (YO).

Pezynomamu. Ha nouatky nocnijmkenns aktuBHicTe MMII 2/9 y 1 rpymi
Maiike He BiApi3Hsuiack Big HopMu. 3a CC BinOyBaiuCh pI3HOCHIPSAMOBAHI
3MiHM: akTUBHICTb NMpoMMII9 nepeBumyBana HopMmy y 2,5 pasu, TOal SK
MMII2 Gyna 3Hauymie 3HUKeHa. Y 2 Ta 4 rpynax y 1-uid JeHb CIIOCTepIraaoch
pizke miaBuieHHs npoMMII9 (y 2,2-2,7 pa3iB), aKkTUBHICTb AKO1 4Yepe3 MICSIlb
caraga 2,72 £ 0,11 YO 3a I®JI Ta 2,91 £ 0,54 YO 3a CC. Boauouac
BcTaHoBJeHO, Mo CC XapakTepusyeTbCs 3HIKEHHSIM akTuBHOCTI MMII2 no
0,78 £ 0,13 YO. Ilig yac gocimipKeHHS BHABICHO KOMIUIEKCHI dopmu MMII 3
MosiekyJisipauMu  macamu  125-130 Tta 120 x/la, BTiM mnepmuii KOMILUIEKC
BHU3Ha4aBcs Juuie B rpymni xBopux Ha I®JI. IligBHILlEHHA aKTMBHOCTI JAaHUX
KOMILIEKCIB Y XBopuX 1 Ta 3 rpyn yepe3 micsup Oyio Ouibil BUpa3HUM (y 2,2-
3,2 pa3u) NOpiBHAHO 3 BaXXKUM niepedirom (y 1,7-2 pasn).

Bucnosxu. Tlopymenns perymsanii akruBHocti MMII2 ta MMII9
acoliiioBaHo 3 mpouecamMu (PiOpPO30yTBOPEHHS y JIETEHSAX 1 PO3BUTKOM
MHEBMOCKJIepo3y. 3MiHM akTUBHOCTI mnpoMMII9 Tta MMII2 Ta ixHiX
KOMILUIEKCHUX (opM 3 MoJIeKysipHOIO Macoro 125-130 k/la ta 120 x/la MOXyTh
CIYTyBaTH JOAATKOBHUMH TIOKa3HUKAMHU TSKKOCTI TIepediry 1110MmaTH4HOro
b10po3y JIeTeHb Ta CUCTEMHOT'O CKJIEPO3Yy.
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OCOBJINBOCTI MEXAHUM3MIB TPOMBOYTBOPEHHA Y XBOPUX
IHPU XPOHIYHUX MICJIONTPOJII®EPATUBHUX HEOIIVIA3IAX TA
ATEPOTPOMBO3AX

Tersana Hikonacuko-Kamuimona
I3 «IMA MO3 Ykpaian» M. JlHinpo, 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 likelthood of developing thrombosis increased levels of
hemoglobin and leukocytes, ristomyin-induced platelet aggregation; high level of AGP
components with m.m.m 126 1 84 kDa, 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: CynuHHI yCKJIAQIHEHHS B CTPYKTYpl IHBadiAu3alii Ta
CMEPTHOCTI 3aiimMatoTh npoBiaHe micue. IIpu nposBax nepudepuyHoi cyauHHOI
imemii  TpOMOOYTBOpPEHHS  MOBHMHHO  CYIPOBODKYBAaTHUCS  CTPYKTYPHO-
GyHKI[IOHaTPHUMH 3MiHAMU OUTKIB MeMOpaHHOi aaresii 3 QopMyBaHHIM
CUHAPOMY TEHEpali30BaHOI MOJEKYJISpHOI MoAudiKalii IUIa3MaTUYHUX
MeMOpaH, 0COOJIUBO MPU  HEOIIa31sIX.

Mema: Bu3HaueHHs OCOOJMBOCTEH MPOLECIB JAE3IHTErpaiii B CHCTEMI
reMocTasy Ipu TpPOMOOYTBOPEHHI 3 ypaxyBaHHSM OCOOJMBOCTEH XBOpUX Ha
XpoHiuHi MienonponideparuBHi Heorasii (XMIIH), mo € HemmacTUYHUM
MIPOIIECOM, Ta MAIIEHTIB 3 aTePOTPOMOO30M.

Memoou: CtaH maimi€HTiB JOCTIIKYBaHHX TPYI XBOPHUX OI[IHIOBAIH 3
3QIYYEHHSIM  3arajlbHO-KIIIHIYHUX, OIOXIMIYHHX, T€MOCTAa310JIOTIYHUX Ta
crnenu@iuHUX METOJIB; BHM3HAYABCS PIBEHb, CTPYKTypa 1 (YHKIIOHAIbHA
aKTUBHICTh anb(a-kuciaoro rmkonporeiny (AITI), ¢idbponexkruny (PH),
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dparmentiB  ¢iOponektuny (pPH). Mikporereporennictb ATl Ta OH
BU3HAYAJIM METOJAOM JIEKTUH-(DEPMEHTHOTO aHami3y 13 BHUKOPUCTAHHAM
nermko3wiboBaHux 3a jgornomoroio N-Glycosidase F (US Biological, CIIIA)
anTuTin A0 mporo OinKy (Kyminiu A.O., IllleBuoBa A.l., [Tucemenenpka 1.1O.,
Macnak I'.C/ Cnioci6 Bu3Ha4YeHHS CTyNeHIO (PyKO3uiIboBaHOCTI PiOPOHEKTHUHY /
[Tat. Ha kopucny mozenb Ne 54113 Vkpaina. MIIK A61B 5/145). Kon torartito
JICKTHHIB 3 MEPOKCUIA30I0 KOPEHS XPOHY Ta JICKTUH-OJIOT aHami3 MPOBOIUIU
3rigHo pekomenaarism M.JI. Jlymuka (1987, 1989).

Pezynemamu: B 000X rpynax XBOpUX MiJBUILCHHS MOKa3HUKIB CIIOHTAHHOL
arperariii TpoMOOLIMTIB KOpetoBaio 31 3poctanHsM piBHS AI'TI m.m. 68 k/la, o
MICTSITh ABOXAHTEHHI IIIKaHU 3 KIHIEBOIO N-aleTuiHepaMiHOBOIO KUCIOTOLO,
Ta crynenem gerpanaiii ®H 3 Bmictom ¢DH 3 m.m. 90-98 xlla > 50 % Bixg
3aranbHOi KuibkocTi GPH. YV xBopux na XMIIH kpurepismu HMOBIPHOCTI
PO3BUTKY TPOMOOTHMYHUX TOAIA Oyiau MIABUIIEHI TOKAa3HUKU  PIBHS
reMorio0iny, JEHKOUUTIB, PUCTOMILMH-1HIYKOBAHOI arperauii TpoMOOLUTIB;
nipu Bucokomy piBHI AI'TI BuzHawyanuce komnoHeHTd AI'TI 3 Mm.Mm. 126 1 84 k/la,
0 MICTATh PO3Taly’KeH1 TilepcialiboBaHl TUIiKaHu N-areTuIHeHpaMiHOBOI
KUCJIOTH y TOJIOKEeHHAX 2—6 T1a 1—3. lo cxiany ®H BXoaunu, TakoxX,
posranyxeHi riaikanu. [Ipu arepoTpomM0031 KpUTEPISIMU PU3UKY € BHCOKI PiBHI
XOJIeCTepUHy Ta ToKa3HUKIB AJ|D-inaykoBaHoi arperaitii TpOMOOIIHUTIB,
dbynkuioHanpHOi akTuBHOCTI OH.

Bucnosku: OcoOnMMBOCTI CTPYKTYPHO-(YHKI[IOHATBHOTO CTaHy TJIIKaHIB,
10 BUSIBJIEH] Y IJIa3M1 XBOPHUX, € MapKepamMu NOPYIIEHb MIKPOLMPKYJIALIL, 10
YCKJIQTHIOETBCS PO3BUTKOM TpoMOo3y. HasBHICTH AeQeKTHUX TIiKaHIB CIiJ
BBAXKATU JIOJATKOBUM KpHUTEpIEM HMOBIPHOCTI PO3BUTKY TPOMOOTHYHUX
yCKJIaJIHEeHb Yy maifieHTiB Ha XMITH.

Lll]ooo ob6ecosopennsa: 3rigno nocnimxenHro Univercity Medical Centre
Groningen, 1o Oyyio mpeacTaBieHe Ha €BpONEHChKOMY KOHTPECi KapaioJioriB
2017p, HasBHICTH y MaIll€HTIB Tpym KpoBi «HeO», a came A(II), B(II1), AB(Y)
CII pO3TsAnaTu sk (GakTop PUBHKY PO3BUTKY 1H(ApKTy MioKapja pa3oMm 3
NepeikoM HEe3MIHHUX (haKTOPIB PU3UKY PO3BUTKY XBOPOO cCepIls Ta CyJIuH —
BIKYy, CTaTi, OOTSHKEHOTO CIMEHHOTO aHamMHe3y. BcTaHOBJIEHO, IO y XBOPHUX 3
rpynamu KpoBi «HeO» - TiABUIIEHO piBeHb dakTopy BimneOpanma; Bia3HaueHO
Takoxk, mo y ocid 3 A (II) rpymoto kpoBi OyB BUCOKHUH PiBEHb XOJECTEPUHY Ta
rajiekTuHy.  OCKUIBKM TE€HOTHUII TpyNH KpOBI IMOB’SA3aHUIl 3 TJIIKAHOBOIO
CKJIaJI0BOI0 KIITHHHHX MEMOpaH, 30KpEMa EpUTPOLMTIB, MOXIJIHMBO, IpH
BU3HAUYEHHI CTYNEHS pU3UKY TPOMOOYTBOPEHHA JOPEYHO  BIACHIAMTH
3aJIeKHICTh aATr€3MBHOCTI KIITHUH KpPOBI BIJ IpynH KpoBi. Jlopeuw, y Hammx
JOCIIKEHHSAX 3 76 XBOpUX 3 TPOMOOTHYHUMHU YCKJIAJHEHHSIMHU 52 Tmali€eHTa
Mainu «He0» rpymy KposBi.

34



“Current aspects of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemu cyyacHoi 6ioximii, KnitMHHOI 6ionorii Ta ¢isionorii ”, 1-2 koBTHA 2020 p. AHinpo,
YKpaiHa

POJIb CUTHAJIBHOTI'O LIISIXY ERN1 Y PEIIPOTPAMYBAHHI
E®EKTIB I'lIOKCII

Oaexcanap Minuenko, dapis umo6an, Oaena Xira, Imurpo MinueHko,
KOuais Bistenbka, Oxcana I'natiok, Cepriii JlanisioBcbknii, Oxcana
Parymna
[acTuTyT 610XiMmii iM. O.B. IMamnagina HAH Ykpainu, Kuis, 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
1s very important for tumor treatment.

JlunamiyHa ajanTanis OpraHi3MiB 10 PI3HOMAaHITHMX BIUIMBIB 1
HiATPUMAHHS TOMEOCTa3y € HaJI3BHYAlHO BAXKIMBUMH JUIA iX KUTTEIISIBHOCTI,
a TOMY TMi3HAHHS I1HTErpajJbHUX MOJIEKYJSIPHUX MEXaHI3MIB peryJssuii
MeTaboJi3My 3a LMX CTaHIB HEOOXIJHE [Js BUSICHEHHS MLUISAXIB PO3BUTKY
NATOJIOTIYHUX CTaHIB Ta PO3MMU(PPOBKA MOJIEKYJSIPHUX OCHOB MOPYILIECHHS
peryJsiii KUTTEBUX mpolieciB. JoOpe BigoMO, IO KIHOYOBUM I1HTErPAIbLHUM
pPeryJIITOPOM MPAKTUYHO BCIX TMPOLECIB IKUTTEIISUIBHOCTI OpPraHi3MiB €
010JIOT1YHUN TOJAMHHUK, SIKUM KOHTPOJIIOE JO000BI PUTMH 1 MPEJCTABIISIE COOOIO
JOCUTh CKJIAJIHy 1 BHCOKOTOYHY CHCTEMY KOHTPOJIO METa0ONIYHUX Ta
G1310JI0TIYHUX TPOIECIB Yy PI3HUX OPraHi3MiB HUISIXOM (PYHKI[IOHAJIBHOTO
penporpamyBaHHsi TeHoMmy. [lopymeHHss (yHKIIT 010JI0T1YHOTO TOJAMHHHKA
OPU3BOAUTH J10 JEperyJsisilli LMKIIYHOIO XapakTepy MPOTIKaHHS PpI3HUX
MeTa0OJIYHUX NPOLECIB B OPraHi3MI Ta PO3BUTKY MATOJIOTIYHUX CTaHIB, Y TOMY
9HCIl W A0 BUHUKHEHHS 3JI0SKICHUX MYXJIMH, & TOMY Ii3HAaHHS MOJIEKYJISIPHUX
OCHOB IUX TMOPYUICHb € HAaJ3BUYAafHO BAXJIMBUM SK ISl MPOPUIAKTHKU Ta
Tepanii pI3HOMAHITHUX 3aXBOPIOBAaHb, TaK 1 JJIi PO3YMIHHA I1HTErpajJbHUX
MEXaHI3MIB peryJisuii Meradoni3My B LUIOMY. 3 IHIIOTO OOKY, PO3BHTOK
CTPECOBHUX CTaHIB Pi13HOI MPUPOJIM MOKE MOPYIIyBaTH (PYHKIIO O10J0TTYHOTO
TOJMHHMKA, 1110 OYyJI0 BUSBIEHO 1 I CTPECY €HJIOIUIa3MAaTUYHOTO PETUKYIYMa,

35


mailto:ominchenko@yahoo.com

“Current aspects of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemu cyyacHoi 6ioximii, KnitMHHOI 6ionorii Ta ¢isionorii ”, 1-2 koBTHA 2020 p. AHinpo,
YKpaiHa

KU € HE MEHII BaXKJIMBUM KOMIIOHEHTOM 1HTETrpajibHUX MEXaHI3MIB peryJisiii
IPAKTUYHO BCIX MPOIECIB KUTTEAISIIBHOCTI 1 MIATPUMAHHS TOMEOCTa3y, a TOMY
1 BIH BiJirpae KJIIOYOBY POJb Yy PO3BUTKY HE JIMIIE METa0ONYHMX, a MU
OHKOJIOTIYHMX 3aXBOPIOBaHb, MPUYOMY JIOCUTh HE MPOCTHUMH MUISXaMH,
BKJIIOUAIOYH PENporpaMyBaHHsI F€HOMY Ha BM)KMBAHHS a00 cMepTh KIITHH. | B
[IUX TIpollecax 3aisHI BC1 KOMIIOHEHTH KIIITHHHU B1J TUIA3MAaTHYHOI MEMOpaHH 1
CH/IOIJIA3MATUYHOTO  PETUKYyJyMa IO s/pa, MITOXOHJIPIA Ta  IHIIUX
CyOKNITHHHUX  CTPYKTyp. BawximBo  BiAMITHTH, 10 caM€  CTpec
€HJOIJIa3MATUYHOTO PETHKYJIyMa 3HAYHOI0 MIPOIO 3a0e3redye BUKUBAHHS
NyXJIMHHUX KJIITHH 1 iX PE3UCTEHTHICTh /0 Jli HA HUX XIMIYHHMX CIOJYK, L0
BUKOPHUCTOBYIOTHCSA K TEPAIEBTUYHI ar€HTH, a TAKOK J10 T'ITOKCIi.

Y 3B’43Ky 3 I1UM, JOCHIDKEHHS MOJEKYJISPHO-TeHETUYHUX OCHOB
37I0SIKICHOI TpaHchopMallii KJIITUH MalOTh IPYHTYBATHCS HA TIMOOKUX 3HAHHSIX
npo (QYHKIIOHATBLHY pOJb OKPEMHUX KIIOYOBUX TEHIB B I1HTErPaJIbHUX
MeXaHI3MaxX PEeryJidlii MpoIeciB XKUTTEAISIIBHOCTI 1 MIATPUMAHHS TOMEOCTasy,
OpUYOMYy HE JIMIIE THUX TEHIB, M0 KOIYIOTb CTPYKTYpPHI Ta peryJsTOpHI
IPOTEiHM, a ¥ TPAHCKPUMNTIB, 10 HE KOAYIOTh MPOTEIHU, 1 KUIBKICTh SKUX K Y
HOPMaJIbHUX, TaK 1 MyXJUHHUX KIITHHAX B JIECATKU pa3iB OLIbla 3a KUIbKICTh
MPHK, sxi komgyrots mpoteinu. Came Hekomyroui makpoPHK 1 mikpoPHK, a
takox 1upkysipai PHK € Ham3BuuailHO BaXIMBUMHU — PETyJISTOpPAMHU
PI3HOMAaHITHHX TMPOIIECIB Y KIITUHAX, y TOMY YUCII 1 37I0sKiCHOTO pocTy. Hamu
OTPUMaHI yHIKaJbHI JaHl CTOCOBHO MOJIEKYJIIPHUX OCHOB B3a€MOJI1 KIFOYOBHUX
y peanizalii IHTErpaJIbHUX MEXaHI3MIB peryJismii Meradoii3My Ha piBHI
IPOMOTOPIB T'€HIB, SIKI MICTATH crienuivHi MOCTIIOBHOCTI A0 Pi3HUX (AKTOPIB
TpaHCKpUNii. [HKOIM 3yCTpi4arOThCs T'€HU, MPOMOTOPHI AUISIHKU SKUX MAlOTh
no ABa 1 OuIbllIEe CAMTIB 3B’S3yBaHHS OAHOrO 1 TOTO 3K TPAHCKPUIILIIHHOTO
dakTopa, mpuuOMy JAesKi 13 HUX 13-3a2 HAIBHOCTI B HUX MEBHUX HYKJICOTHIHUX
3MIH MOXYTh 3B’s3yBaTH 10 2 1 HaBiTh Tpu (akrtopu TpaHckpumili. B
MPOMOTOPHHUX JIISHKAX JIEAKUX KIIOUYOBUX PETYJISITOPHUX T'€HIB HAMH BUSIBJICHI
calT, 10 MOTEHIIMHO MOXYTh 3B’s3yBaTH K TpaHckpumiiiiauii ¢aktop HIF,
tak 1 XBP1l, a 1me 1 € MOJeKyJSIpHUI MEXaHi3M 3aJieKHOCTI TIMOKCUYHOI
peryJIii BiJi CTpecy €HA0IIa3MaTUYHOTO PETHKYIyMa. binbIe Toro, BUSBICHI
TaKOXX yHIKQJIbHI T'€HH, IPOMOTOPHI JUISHKH SKUX MICTHJIM CalTH, IO 3J/IaTHI
3B’sI3yBaTd 1 TpU TpaHCKpumiiiHi ¢aktopu, 30kpema HIF, XBP1 ta CLOCK-
ARNTL, noenHyrooud Ha MOJEKYJISIPHOMY pIBHI TPHU KJIIOYOBI IHTErpalibHi
CUCTEMHM pEryJisiiii MeTaf0oyi3My 1 HIATPUMAHHS TOMEOCTa3zy: O10JOTIYHUIA
TOJIMHHUK, CTPEC €HAOIJIA3MATHYHOIO PETUKYJIyMa 1 3aJIEKHICTh B1Jl OKCUTEHY.

TakuM 4MHOM, J€TajbHE BUBUEHHS IHTErPATBbHUX MEXAHI3MIB PEryJisiii
MeTaboJ13My 1 MIATPUMAaHHS TOMEOCTa3y Ha MOJIEKYJIIPHO-T€HETUYHOMY PIBHI B
HOpMI Ta 3a MaTOJOTIYHUX CTaHIB € HAJ3BUYANHO BAaXJIMBUM SIK JJI1 PO3YMIHHS
MaTOreHe3y PIZHOMAHITHUX 3aXBOPIOBaHb, TaK 1 s iX MNPOodUIAKTUKU Ta
JIKyBaHHS.
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I'EHOTOKCHUYHA A1 OJHOCTIHHUX KAPBOHOBUX
HAHOTPYBOK

Oasbra Pynuuunbka, Imutpo Minuenko, Japis HHumoan, Oaexcanap
Min4eHko
[acTutyT 6ioximii im. O.B. Tanmnagina HAH Ykpainu, Kuis, Ykpaina
olga_rudnytska@ukr.net

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.

3aBASKHM YHIKaJIbHUM BJIACTUBOCTSAM KapOOHOBI HAaHOTPYOKH 3HAXOISATh
BCe OLIbLIE BUKOPUCTAHHA, 30KpeMa 1y O10MEIUYHUX LIISAX, IPU BUTOTOBJICHHI
OioceHCOpiB, B TKAaHWUHHIN I1HXEHepii, sIK HOCII JIKapChbKUX 3aco0iB MpH
OHKOTeparii Ta Bizyanizauii 30H11B. 3 IHIIOT0 OOKY, iX 3aCTOCYBaHHS HEce MEBHI
PHUBHUKH, aJ[KE Ha CbOTOJIHI IIe HE JOCTATHbO BIJIOMO MPO iX BIUIUB HA OpPraHi3M
monieid. 30KkpeMa, MOoCcTae Ie HEeBUPINIEHE MUTAaHHS MOTEHIIMHOI TOKCUYHOCTI
KapOOHOBUX HAHOTPYOOK, a/)Ke BOHU 3/IaTHI MEPETUHATH TeMaToeHIedaTiuHUMi
Oap'ep, MPOHUKATU 4Yepe3 KIITUHHY MEMOpaHy 3 HAaKOMUWYEHHSIM Yy SIpl uepes
KOMIUJIEKC SIACPHUX TOP, @ TOMY € 0COOJTUBO HEOE3MEeUHUMH, 1110 MOB’A3aHO 3 1X
MO>KJINBUM T'€HOTOKCUYHUM €(EKTOM.

Metoro poOotu Oyno AOCHIAMTH PIBEHb €KcHpecii TeHiB, OUIKOBI
NPOIYKTH SAKUX 3aJisHI B PETyJsAllii IMYHHOI BIAMOBiMAl, MpodipepaTuBHUX
MPOILIECIB Ta BIKUBAHHS KITHH, 30KkpeMa HLA-G (histocompatibility antigen,
class I, G, Takox Bimomuii sik human leukocyte antigen G (HLA-G), TOM1LI
(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
Ttako)k MIKpoPHK miR-144-5p, miR-203-5p, miR-19a-5p, miR-507-3p, miR-
143-3p, miR-182-5p, 1O MOCT-TPAHCKPUMIIHHO MOXKYTh PEryJIlOBaTH iX
eKcrpecito. EKxCrepuMeHTH MPOBOJWIM HAa HOPMAJIbHUX ACTPOLUTAX JIFOJIMHU
ninii NHA/TS, BuxkopuctoBytoun pi3Hi koHmeHTparii SWCNTs (2 ta 8 ng/ml
cepenoBuia). TpuBalicTh Jii IMX HAHOYACTHHOK — 24 roauHu. PiBeHb
eKCIIpecii TeHIB OI[IHIOBAIM 3a JaHUMHU KIJTBKICHOI TMOJIIMEpa3HOi peakilii y
pearbHOMY Yaci 1 HopMaji3yBaJlid MO €KCIpecii B-akTUHY.
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Bcranomieno, mo BmiuB SWOCNTs Ha ekcopecito [JaHUX TE€HIB Mae
pI3HOHAINpaBJIEHUN  XapakTep, 10 BHPAXAETbCA Yy I1X  BIAMIHHIA
reHocnenu@iyHii BiAMOBII. 30KpeMa CYTTEBO Ta J030-3aJICKHO 3MEHIIYETHCS
piBeHb ekcmpecii reHy HLA-G, skuii Bigirpae BaXXJIUBY pPOJb B IMYHHIH
BIAMOBIAI  KJIITHHHU, 110, MOXIJIMBO, chpuse iHaykoBaHomy SWOCNT
KaHIleporeHe3y. 3a il MUX HAHOYACTMHOK 3HAYHO 301IbIIYEThCS PIBECHb
excrpecii reriB TOMILI, CA9 ta HSPBS, siki 3ajisiHi B peryJsiilii CUHTHAJIBHUX
NUIAX1B, TIporieciB mpomidepartii Ta Tpanchopmartii kiaitud. [Ipu nbomy, piBeHb
excripecii reHiB CA9 ta HSPBS nemo mnocnaliroeTbesi MpU  30UIbLIEHHI
KOHLIEHTpalli HaHo4acTMHOK 10 8 ng/ml. PiBenp excnpecii rena MYBLI,
TPAHCKPUIILUIAHOTO (AKTOpPy, SKUWA BIAICPAaE BAXKIUBY pOJIb y Meio3l,
3MEHILYEThCS, B TOM 4Yac, KOJIM piBeHb ekcripecii reHa MYBL2, SsK1il KOHTPOJIIOE
BIDKMBAHHS KIIITHUH 1 Mpouecu mposideparii 1emo nocuitoeTses. Takox Oymo
BCTAHOBJICHO, 1110 TiJ] BIUIMBOM OJHOCTIHHHUX KapOOHOBUX HaHOTPYOOK
30uTbIIy€eThest piBeHb ekcnpecii MikpoPHK miR-144-5p, miR-507-3p, miR-143-
3p ta miR-182-5p, siki koHTpOIIOIOTEH piBeHb ekcnpecii MPHK HLA-G, a miR-
144-5p me # piBedb ekcnpecii MPHK MYBLI. Bomnouac BiamidaeThcs
3MeHIIeHHs piBHSA ekcripecii miR-203-5p, miR-19a-5p y kiniTHHAaX HOpMaIBHUX
ACTPOITUTIB JIOAWHY 1 11 3MIHU HETaTHUBHO KOPEIIOIOTH 3 IMiIBUIICHUM PiBHEM
MPHK HSPBS ta TOMILI BinnosigHo. OTpuMaHi JaHi y3TOJKYIOTHCS 3
HasBHICTIO B nociipkennx MPHK caiitiB 3B’ si3yBanHs BianoBigaux MikpoPHK,
10 Noka3aHo OioiH(opmariiiinuM anamizom. Lo, B cBOO yepry, BHOCUTh 3MIHH
y PpIBEHb €KCHpecii T'€HIB Ha MOCT-TPAHCKPHUIILIMHOMY pIBHI, aJK€ MAarodu
cnenu(iuHi caiTu 3B’s3yBaHHd 3 MarpuuHoto PHK nanux rewnis, mi mikpo PHK
CIIPUSIOTH 1i PO3IIEIIJICHHIO, a OTXKE 1 3SMEHIIIEHHS i1 pIBHS B KJIITHHI.

TakuM 4YMHOM, OJHOCTIHHI KapOOHOBI HAHOTPYOKHM HAaBITh MNpPU TyxKe
HU3bKUX KOHLIEHTpALIAX 3MIHIOIOTh PIBEHb €KCIPECii KIOYOBUX PErYISITOPHUX
TCHIB, TMIOB’SI3aHMX 3 IMYHHOIO BIJINOBAAIO, TpoJidepaliiero KITHH 1
KaHIIEpOreHe30M, y HOpMallbHMX actpouurtax moguHu mgiHli NHA/TS. Ile
cBimunuTh cyTreBuil BIuiMB SWCNT Ha BaXauB1 peryyisiTOpHI MEXaHI3MH B
KJIITHHI, 10 BIIOOpaka€ TOKCHYHY JiI0 IBOTO YHIKaJIbHOTO KapOOHOBOIO
3’€¢IHAHHA HA TVHAJIBHI KJIIITHHH.

OTxe, OTpUMaHHI JIaHHI JIO3BOJISIOTh HABECTH aKIICHTH Ha aCIeKTH, SKi
noTpiOHO  BpaxOBYBaTH TMPU  3aCTOCYBaHHI  OJHOCTIHHUX  KapOOHOBHUX
HAHOTPYOOK, K “NEePCHEKTUBHUX MaTepianiB” y O10MEAUYHHUX LIJISAX.
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MOLECULAR MECHANISMS OF INTERACTION OF HYPOXIA
WITH ENDOPLASMIC RETICULUM STRESS SIGNALING
PATHWAYS

Myroslava Sliusar, Dmytro Minchenko, Olha Luzina, Olena Khita,
Oleksandr Minchenko
Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine,
Kyiv, Ukraine
slyusarmiroslava@gmail.com

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/ERNI1 (inositol requiring enzyme
l/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 IDH?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, SLCI1A3 (solute carrier family
1 member 3), glutamate transporter, also known as excitatory amino acid
transporters (EAATs), and widely distributed throughout the brain,
SLC1A44 (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 SLCI1AIl, in response to inhibition of endoplasmic
reticulum stress signaling mediated by IREI 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 SLC1A41
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 SLCI1A4 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 XBPl1
transcription factor in promoter. This regulation is possibly realized through
binding sites with specificity to both transcription factor sites, which were
identified in SLCIAI, 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.

40



“Current aspects of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemu cyyacHoi 6ioximii, KnitMHHOI 6ionorii Ta ¢isionorii ”, 1-2 koBTHA 2020 p. AHinpo,
YKpaiHa

EKCIPECISI MIKPOPHK B EMEPIOHAX DANIO RERIO 3A JIIi
OJHOCTIHHUX KAPBOHOBUX HAHOTPYBOK

FOuais €dimosa, Oabra Pynuunska, lapssa Humoas, Onexcanap
MiH4yeHKkoO
[acTuTyT 6i0XiMil iMeni O.B. [Tannagina HamionansHOT akamemii HayK
VYkpainu, Kuis, 01601, Ykpaina;
efimovaulia93(@gmail.com

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.

Obrpynmyseanua ma mema. MeToro € AOCTIHKSHHS BIUIMBY OJHOCTIHHUX
KapOOHOBHX HaHOTpyOOK Ha ekcopecito MikpoPHK, ska mnoB’s3ana 3
npodidepaniero KITHH, IMyHHOI BIANOBIAJII0, KAHIEPOT€HE30M Ta PO3BUTKOM
anurHOK Danio rerio. MikpoPHK BigirparoTh BaKiauBYy poJib y peryssiuii BCiX
MeTa0O0IIYHUX MPOLIECIB, @ TAKOK Y PO3BUTKY MO3KY.

JocnipkeHHs: [ii OAHOCTIHHMX BYIJICLIEBUX HAHOTPYOOK € BaKJIMBUM 1
aKTyaJbHUM, aJK€ HAHOTPYOKM 37aTHI MEepeTUHAaTH TIeMaToeHUealiuHun
Oap'ep, MPOHMKATH Kpi3b KIITUHHY MeMOpaHy Ta SK HacliJ0K, MOXYTb
HAKOIMUYYBaTUCh B sAlpl. BaxinMBo 3ayBa)uTH, 110 KapOOHOBI HAHOTPYOKU HE
MIJA0TECA  O10J0TIYHOMY PO3KJIaJIaHHIO, 1110, BIAMOBIIHO, OOMEXye iX
3acTOCyBaHHA B 010JI0T1i Ta MEIUIMHI, BUKJIUKAIOYM 3aHEMOKOEHHS WIOJO0 iX
TOKCHYHOT i1 Ha KJIITUHH.

Memoou. TlpoBenu BinOip 370poBUX emOpioHiB Danio rerio Ha cranii
omactynmu. OpHOCTIHHI KapOOHOBI HAHOTPYOKH, 3 mgiameTrpoM y 1-2 HM,
J0JIaBaJId y BOJY /10 KIHIIEBOi KOHIIEHTpalii 2 Ta 8 Hr/Mi npoTsaroM 24 rojuH,
Ha 3-i IeHb pO3BUTKY eMOpioHa. PO3BUTOK TMUMHOK D. rerio criocTepiraiu Ta
3aikcyBanmu 3a JOMOMOTOI0 3BOPOTHOTO MIKPOCKOTA, 00JIaTHAHOTO ITU(POBOIO
kameporo. [l mpoBeneHHsT 1BbOro JOCHIIKEHHS Oynau 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.

Pisenp ekcmpecii pizaux MikpoPHK BumiproBaaum 3a 10momMororo
KUIBKICHOT TOJIIMEepa3Hoi JIAaHITIOroBoi peakiii B peanbHoMy uaci (qPCR),
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BukopuctoBytoun “QuantStudio 5 Real-Time PCR System” (Applied
Biosystems) ta Absolute qPCR SYBRGreen mix. Pienp MiPHK BumiproBanu
3a ponomoroto qPCR y peanbHOMy yaci 3a gomomoror Habopy Mir-q miRNA
gRT-PCR SYBR Kit (Takara, fnonis).

Konuentpanito PHK, a Takox criekTpanbHi XapakTepUCTUKUA BUMIPIOBAIU
3a monomoror crnekrpodoromerpy NanoDrop One (Thermo Scientific). SIkicTh
MPOYKTIB aMIuTi(ikallii BU3HAYaAIM 33 JOTIOMOTOI0 aHalli3y KPUBUX TUIABJICHHS
Ta exekTpodope3y 3 BUKOPUCTAHHAM 3% arapo3Horo remro. AHa3 KiabKiCHOT
[IJIP mpoBoamiu 3a JAOMNOMOTOK CHELIATIbHOI KOMIT FOTEPHOI IPOrpaMu
“Differential Expression Calculator”.

Pezynomamu. OpHOCTIHHI BYIJIEIEBI HAHOTPYOKH Yy JAy’K€ HHU3bKHUX
KOHLEHTpalisax nopyuryBanu ekcrnpecito MikpoPHK Ta MPHK, ski xomyroTsb
PI3H1 BaXXJIUBI PETYJISATOPHI QakTopu Ta pepMeHTH, OB’ A3aH1 3 Mpoiepaliero
KJIITHH, armonTo30M Ta KaHIEPOreHe30M 3MIHM Ta Baad y PO3BUTKY MO3KY
eMOpPiOHIB pUOOK 3a PI3HUX KOHIEHTpalii (2 Ta 8§ HI/MiI) 3aJOKyMEHTOBAHI Yy
dotorpadiro. CTaTUCTUYHI JJaH1 MPEICTABJICH] B TAOTHUIISIX.

Bucnosku. Jlepopmariis po3BUTKY MO3KYy PHOOK, IO BHKJIWKaHA
nopymeHasiMu  ekcrpecii MikpoPHK Ta MPHK, BHacmimok aii OJHOCTIHHHX
KapOOHOBHX HAHOTPYOOK, MOXJIHMBO, BiJoOpakae iX HEHUPOTOKCUYHUN Ta
TeHOTOKCHYHUN eeKT Ha pO3BUTOK D. rerio. BukopuctanHss HaHoMaTepiaiiB y
SIKOCT1 30H/I1B JIJIsI IOCTaBKH MPOTHIYXJIWHHUX JIIKIB 00 1HIITOTO 610MEIHMYIHOTO
3aCTOCYBaHHsI MOTpPeOye OUIbII AETAIHHOTO BUBYEHHS Ta JOCIIJKECHHS, aKe
HeOe3IMeYH1 HACIIKH i1 TAKUX TPAHCIIOPTEPIB MOKYTh OyTH HE3BOPOTHIMHU.

MPOAYKTHU OKUCHOI MOJU®PIKAIII BIOMOJIEKY.JI 3A TIEMII
MIOKAPIA

Auaaa llleBuoBa, Bikropis Tkauenko, FOaisa I'opaienko, Onena Hlykina,
Ounena KoBanb
113 «IninpornierpoBcbka MenuuHa akagaeMist MO3 Ykpainuy, [{ninpo, 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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[memiyna xBopoOa cepis TMoOCigae TMepiie Micle 3a MOKa3HUKaMU
CMEPTHOCTI Ta 1HBaNiAU3alli HaceJeHHs. 3a YMOB rOCTpOi a0 XPOHIYHOI 11IeMii
Mmiokapaa (IM) akTUBYIOThCS Tpolecu OKUCHOI Moaudikamii ¢yHKIIIOHATBHO
BOKJIMBUX O1OMOJICKYJ, TaKMX SIK OLIKM, JIMIIA Ta HYKJICTHOBI KHUCJIOTH, IO
IPU3BOJIUTH A0 META0OIIYHUX MOPYUIEHb HE TIJIBKU B CEPLIEBOMY M 31, ajie i
IHIMMX TKaHWHAX, Ta MOSBI y KPOBOOOITY MPOIYKTIB OKHUCHOI Moaudikarii
(ITOM). 1li mpomykTu 37aTHI HE TUIBKM MOPYIIyBAaTH CTPYKTYpY Ta (PYHKIT
O610MOJIeKyI, ajie i OpaTH y4acTh y Mpollecax CUTHATIHTY.

Memoto pobotu O6yno BusHauntu [IOM y mmasmi KpoBi Ta cepLeBOMY
M’S31  IOypIB 3 EKCIEPUMEHTAJIbHOIO 1MIEMIE0 MiOKapAa Ta IPOBECTH
NOPIBHSUIBHUIM aHalli3 3 BIANOBIJHMMM TMOKAa3HUKAMU Y XBOPHUX Ha TOCTPHUI
1H(hapKT MioKap/a.

Mamepianu ma memoou. Y IOCHIIKEHHI BUKOPUCTOBYBAJM IJIa3My Ta
cepue mypiB (n = 24) 3 MITYiTPUH-13aPUHOBUM YIIKO/DKEHHSIM MIOKapaa
(IITYM), a Takox 3pa3Ku BEHO3HOI KpOBi 63 Malli€HTIB 3 TOCTPUM KOPOHAPHUM
cungpomom (I'KC) Ha pi3HHX eTamax rocHiTaabHOro nepioay. PiBeHsb imeMiqHO
MoaudikoBanoro anpoyminy (IMA) mocaimkyBaiau 3a JOMOMOTOI KOOAbT-
3B’S13YH0YOTO METOAY, (uryopeciioiounx KiHIeBuX npoaykTis riikarii (GKIIT)
ta BitbHOI JIHK — 3a 3amareHToBanuMu HamMu MeToaamu, perentopiB go KIIT
(RAGE) — 3a nmomomoror imyHoOnotunry, nokamizamiro KIIIL, RAGE, Ta
TJIEKTUHY Y KIITHHAX CEepIls — 32 METOJIOM IMyHOT1CTOXIMIYHOTO aHai3Yy.

Pezynomamu. Y xBopux Ha I'KC crioctepiranuce xapakTepHi 3MIHH PIBHS
IMA Tta KIIT'. Cepenniii piear IMA B ocHoBHiil rpyni namientiB 3 ['KC 6e3
eneBarlii cermenta ST, ckmaB 0,39 = 0,1 YO/mi, a y rpyni ['KC 3 eneartieto
cermenta ST — 0,71 + 0,19 YO/mMn y BeHO3HII KpoBi, 0 OyJI0 HUXKYE HOTO
3HaueHb y KopoHapHux aprepisx (P = 0,14 ta P = 0,17, BianoBigHo). PiBeHb
KIII" OyB BIpOriJHO MIJBHUILEHUM Yy NEPIIUNA ACHb CIIOCTEPEKEHHS XBOPHUX Ha
I'KC 1 3anumaBcst mOiABUIIEHUM Ha 6-H JIeHb CIIOCTEPEKEHHS, MPUUYOMY
3poctanns Bmicty KIII' B rocTpuii epios y XBOpHX, 1110 HAAIMIIUINA 3 J11arHO30M
I'KC 6e3 enepariii cermenta ST, Oyio acomiiioBaHo 3 OUIbII YaCTUMHM €IT130/IaMH
HECTaOUTLHOCTI TeMOJUHAMIKK Ta Tipmow ¢yHkiiewo HUpok. PiBai KIII' Ta
Mo (IKOBAaHOTO adbOyMiHy B KpoBi Ta cepimi mypiB 3 [IIYM Oynu takox
nigsumeHuMd. RAGEs Ta ranekTuH JIOKali30BaHI NEPEeBaXHO B CEHAOTEIIl
CEpPIIEBUX CYIUH, IXHsI IIITBHICTh 30UThITyeThCs 32 yMOB [TTYM.

Bucnosxku. 1. Buznauenns IIOM B kposi xBopux Ha ['KC nosBossie
NOKpAIIUTH CcTpaTU(IKAL[il0 i MPOTrHO3yBaHHA Iepediry xBopoou. 2. 3a ymoB
imemii HakonuuytoThesi KIIIT ta 3MminioeTbest excnpecisi RAGEs y wimituHax
cepls, 0 CBITYUTH MPO iXHIO ydacTh y nmatorenesi ['KC.
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IMPOTEIHKIHA3A ERN1 SIK BAKJIMBUU PEI'YJISITOP EKCIIPECII
T'EHIB 3A CTPECY EHJAOIIJIABMATUYHOI'O PETUKYJIYMA

Oaena Xirta, Osexcanap MiH4eHKO
[HcTUTYT 6i0XiMiT iM. O.B. Ilamnanina HamionaneHoi akagemii Hayk Ykpainu,
M. KuiB, Ykpaina
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, Kyiv, Ukraine

Constitutive activation of endoplasmic reticulum stress is tightly connected to tumor
growth. It was shown that ERNI inhibition leads to significant 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 ERNI1-
dependent genome reprogramming is very important issue of modern biochemistry and
oncopathology.

Bcmyn. XpoHiuHa akTHBallil CTpeCy EHAOIIa3MaTHYHOTO PETHUKYIyMa
(EP) € xapakTepHOIO pHCOI0 MyXJIMHHUX KIITHH, 3a0€3IMeUyoun iX ajarTaiiito
Ta BIDKMBAHHS Y >KOPCTKMX YMOBaX MiKpooToueHHs. CeHCOpHO-CHUTHaJIbHA
monekyina ERN1 3amyckae HalOLIbIl KOHcepBaTHUBHMM 1uisx crpecy EP 1
BOJIOJIIE€ KIHA3HOIO Ta €HAOPUOOHYKIICa3HOI aKTUBHOCTIMU. B psiii 1oCiiIKeHb
Oynmo mpoaeMoHcTpoBaHo, 1m0 mnpurHidueHHs ERNI-omocepenkoBanoro
CUTHAJIBHOTO NUISIXY TPU3BOAWTH JI0 3HWKEHHS 1HTEHCHMBHOCTI Mpodidepartii
KJIITAH TJIOMH LUISIXOM TOTaJbHOTO pENporpamyBaHHS THCSY TEHIB, IIO
KOAYIOTh €H3UMH Ta (PaKTOPH, 3aIyUeHl y mpouecu mpodidepalli, aHr10reHe3y
Ta anonto3dy. Came ToMy, Kpalie po3yMIHHS MEXaHI3MIB, 11O JIeKaThb B OCHOBI
antu-npoiaideparuBuoro edexry mpurnideHHs ERNI, e Bkpail HeoOXimHUM.
Opnum 13 mexanizmiB ERN1-3anexH0i perymsiii ekcrpecii TeHiB € yTBOPEHHS
TpaHCKpUNUIAHO akTuBHOI  ¢Gopmu  daktopy XBP1 nuisixom  iforo
aIIbTEPHATUBHOIO CIUIAliCUHTY eHaopubonykiieazoro ERNI. B Ttoii ke wac,
KiHa3Ha akTuBHICTH eH3uMy ERNI BuBYeHa Ie HEINOCTaTHRO 1 B HAYKOBIi
JiTepaTypl  3a3BHYadl  pO3TIIANAETHCS  JIMIIE B ACMeKTI  aKTUBaIlii
engopudonykieasHoro qomeny ERNI.

VY 3B’s13Ky 3 1IUM, Memoro pobomu Oyio BUBUATH piBeHBb ekcrpecii MPHK
ACO2, GLUDI, TUFM, TIMM44, TIMMI17B, HSPA9B, PAM16 ta PDF, mo
KOJYIOTh TPOTEIHM MITOXOHIPIA, 3allydeHl y peryidmiro mpomideparii Ta
(yHKLIOHAIBHOTO CTaHy LMX OpraHes, y KIITHHax TJIIOMU 13 NOBHUM Ta
YaCTKOBUM MpUrHideHHsIM QyHKuii ERNT.
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Memoou. Jocmimkenns piBHs excrpecii MPHK ACO2, GLUDI, TUFM,
TIMMA44, TIMMI17B, HSPAY9B, PAMI6 ta PDF npoBoawiu 3a JONOMOIOIO
KUIBKICHOT ~ MOJIIMEpa3HOi  JIAHI[IOTOBOI  peakilli y  peaJlbHOMY  dHaci,
BUKOPHUCTOBYIOUM Tpu cyOmiHii kimitud Tiiomu jiHii U87. Ilepma cyOmiHis —
KOHTPOJIbHI KIIITHHU TJIIOMH, CTaOUIBHO TPaHC(IKOBAHI «ITyCTUM» BEKTOPOM
pcDNA3.1, npyra — KIITHHH TJIOMH 13 TIOBHUM (K KiHa3uW, TaK 1
eHJIOPUOOHYKJICa3H) MPUTHIYCHHIM (YHKIIOHATHHOT aKTUBHOCTI CHUTHAJIBHOTO
nporeiny ERN1; TpeTs — kinitunm 13 yacTkoBuM nipurdideHHsM Qyskiii ERN1 B
pe3ynbTari Hajekcrpecii foMiHaHT-HeratuBHOI kJIHK-koncTpykuii dnrtERN1. B
AKOCTI 1HAYKTOpa CTpPeCy €HAOIUIa3MAaTHYHOTO PETHKYJIyMa BHKOPHUCTOBYBAIU
TYHIKaMILIVH.

Pesynomamu. BcranoBneno, mo mnoBHa Onokaga ¢ynkuii ERNI
OpU3BOJMIIA 1O ICTOTHOrO mpurHideHHs piBHS ekcnpecii MPHK TIMM44 i
PAMI16 ta wnaBmaku, mocwieHHs ekcmpecii reHa GLUDI y mnopiBHSIHHI 13
KOHTPOJIbHUMHU KJIITUHAMU IIIOMH. B TO# *e yac, 32 yMOBU MPUTHIYEHHS JIUIIE
eHI0pUOOHYKJIea3HOT aKTUBHOCTI, HE CIIOCTEpIrajid 3MiH B eKCIpecii JaHuX
TeHIB, MO0 CBIAYUTH TMPO OIMOCEPEAKOBAHICTh CTPEC-3aJEKHOI PeryJsisiii
excrpecii reHiB TIMM44, PAMI16 1 GLUDI came mnpoTeiHKIHAa3010, a HE
eHjopubonykieazo curHaasHoro mporeiny ERNI1. Excmpecis rema PDF
3MIHIOBQJIACh CXOKMM YWHOM SIK Y KOHTPOJBHUX KIITHHAX TJIIOMH, TaK 1 B
KJIIITUHAX 13 BUKIIOUEHOIO eH0puOoHyKiea3Hor aktuBHICTIO ERNI, mo Bka3zye
Ha KIIOYOBY pOJIb €HIAOPUOOHYKIJI€a3u B peryssimii (QyHKIIi Lboro resa. Y
Bunajaxky reuiB ACO2, GLUDI, TUFM, TIMMI17B ta HSPA9B, cnoctepiraiu
3umkeHHs piBHs excnpecii ixHix MPHK y dnERN1-knitunax rmomu, 1 HaBoakw,
3pOCTaHHS €KCNpecii [IUX M'eHIB Y KIITHHAX TJI10MH 13 YaCTKOBUM MPUTHIYEHHAM
ERNI1. TakuM 4MHOM, ME€XaHI3MH PEryisuii ekcrpecii JaHOi Ipylu TEHIB €
OUIbII ~ CKJIQAHUMU 1  ONOCEPEAKOBYIOThCS  00OMa  €H3UMAaTUYHUMU
akTuBHOCTsSIMH  eH3umMy ERNI. bimeme Ttoro, imaykmis crpecy EP
TYyHIKaMIIIMHOM TIpu3BoAMIa 10 3poctanHs piBHs MPHK ACO2, TIMMI7B,
HSPA9B 1 PAMI16 y mnopiBHsHHI 13 dnrERNI1-kmituHaMu, 1o BKaszye Ha
MO>KJIMBY y4acTb IHIIUX cUcTeM cTpecy EP y perymsuii ekcrpecii TaHUX T€HIB.

Bucnosxu. BcraHoBneHO, 10 €KCHpecis yCiX BHUBUEHHUX TEHIB Oyra
3aJIeKHOI0 BiJl (DYHKIIIOHATBHOT aKTUBHOCTI CEHCOPHO-CUTHAIBHOI MOJIEKYJIH
ERNI1, npudomy reno-cnernudiuno. bimpie TOoro, BUSBIECHO Pi3HI MEXaHI3MH
IREI-3anexHOi peryJssinii eKcrpecii TIeHIB, 10 ONOCEPEIKOBYIOThCS SIK
IPOTETHKIHA3HOI0, TaK 1 eHI0prOOHyKiIea3Horo akTuBHICTIO ERN1, a y Bunaaky
reHiB ACO2, GLUDI, TUFM, TIMM17B ta HSPA9B — o6oMa eH3UMaTUYHUMHU
aktuBHOCTsAMM ERNI1, a Takox 1HIIMMM CUTHaJbHUMH HUIsixamu ctpecy EP.
Kpim toro, Bnepiue Oyno mokaszaHo, mo nporeinkinaza ERNI1, okpim yuacti B
aKTUBAIlli EHIOPUOOHYKIEAa3HOTO JIOMEHY, TaKOX BHCTYNA€ Ba)KIMBHUM
peryJIsITopoM eKkcrpecii TeHiB y BiAnoBiab Ha crpec EP. Pazom 3 Tum, Giibin
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rMOOKI MEXaHI3MHU, SIK1 Jie)KaTh B OCHOBI 3aJIeKHUX BiJ KiHa3M 3MIH €KcHpecii
TeHIB, MOTPEOYIOTh MOJATBIITNX JOCIIKEHbD.

3MIHHA EKCI[PECIi PACHHUHY, BIMEHTUHY TA E-KAAT'EPAHY ¥
BJJACHIHN INTACTUHII TOBCTOI KHIIKHW ITPU B’)KUBAHHI
XAPYOBOI 1OBABKH E407a IIIYPAMMU

AHTOH Tkauenko, I'anmna I'y0ina-Bakyank, Oxkcana HakoHeuHna
I'anna Ioanikapnosa, AHTOJIiH OHIlIEHKO
XapKiBChKUI HALIIOHAJIbHUN MEIUYHUIN 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.

XBopob6a Kpona (XK) ta Bupaskosuii komit (BK) xapakrepusyrorbcs
XpOHIYHUM 3amnajeHHsM kuiedHuky (Seyedian et al., 2019). XBopobu MaroTh
MOJIIETIONOTIYHY MPUPOAY W PO3BUBAIOTHCA MiJ €I PI3HOMAHITHUX (HAaKTOPIB
HABKOJIMIITHROTO CepenoBuia Ha (OHI TEHETHMYHOI CXWIbHOCTI. OmHUM 3
dakropiB pusuky po3Butky XK Ta BK € xapakrep xapuyBaHHS, 30KpeMa
B)KMBaHHSA XapyoBHUX J00aBOK. Bimomo, mo kaparenanu (E407 ta E407a)
BUKJIMKAIOTh KUIIKOBE 3aITaJICHHS Ta CIPHUSAIOTh PO3BUTKY MOP(OIOTIYHUX 3MiH
y KulleuHuky, 1mo crnocrepiratotbea npu XK ta BK (Tkachenko et al., 2020;
Rizzello et al., 2019; Martino et al., 2017). Iloka3zaHo, 110 Ji€Ta, IKa HE MICTUTh
KapareHaHy, 3HWXKyBaja pu3ukK peruauBy y xsopux Ha BK (Bhattacharyya et al.,
2017). Bimomo, mo XK Tta BK cympoBOmKYIOThCS aKTHUBAIIIEI IPOIECIB
emiTeniaabHO-Me3eHxiManpHoro mepexony (EMII), mo BHocuTh BKIaa 0
po3BUTKY (i0po3y, ockinbku mpu EMII emitemanbHi KIITUHU KUIMICYHUKY
BTpavaroTh emitenianbHi mapkepu (E-xkanrepun), HaOyBarOTh Me3eHXIMaIbHHIA
dbenoTun (excrpecis GpaciuHy Ta BIMEHTHHY), 31aTHICTh PyXaTHUCS Ta MITPYIOTh
0 CTPOMH, J€ CHHTE3yIOTh KOMIIOHEHTH TIO3aKJIITUHHOTO MAaTPHUKCY.
BpaxoByroun ponr EMII y mnarorene3i XK Tta BK, mnpexacrasnsie iHTEpec
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BUBUMTH BIUIMB KapareHaHiB Ha EKCIpecito MapkepiB, nmoB'azaHux 3 EMT, y
TOBCTIM KHUIIIIII.

Memoio pobomu 0yio BUBYHTH O0COOIMBOCTI ekcripecii mapkepis EMII
(dbacuun, BiMeHTHH, E-kajrepuH) y BIAcHIM TUIACTHHII TOBCTOT'O KUIIEYHHUKY
nypie Ha (QoH1 BXHMBaHHS XapuoBoi no00aBku E407a (HamiBOYHIIEHHUM
KaparcHaH).

Mamepianu ma memoou. CtateBo3pini mrypu nomyssiii WAG, KUIbKICTIO
16 ocib, y BUIAIKOBOMY TMOPSIKY PO3JAUICHI HAa JIBI piBHI Trpynu. TBapuHU
JOCIIIIHOT TPYNH NEPOPATIbHO OTPUMYBAJIU PO3UMH Xap4yoBoi nobaBku E407a y
1031 140 Mr Ha Kr Baru IpoTArOM 2 THUXHIB, Y TOW 4Yac K IypH KOHTPOJIbHOI
TPYIY BXKUBAJIM TTUTHY BOJY.

Maninynsiii NpoBOAWIN BIAMOBIAHO A0 MIXHAPOJAHUX Ta HalllOHAJIBHUX
O10TUYHUX TMOJOXKEHb HIOJ0 E€KCHEPUMEHTIB Ha TBapuHax. Ilicias BuBeneHHs
TBApUH 3 EKCIIEPUMEHTY MPOBOJAMUBCS 3a0ip (parMeHTIB TOBCTOI KUIUKH IS
IPOBEICHHS IMyHOTICTOXIMIYHOTO JOCIIKEHHS! 3 BUKOPUCTAHHSIM aHTUTLI JI0
oinkiB (aciuny, BiMeHTUHY Ta E-kaarepuny. Bisyamizaiis nmpoBojuiach 3a
nonomororo «UltraVisionTM Quanto Detection System HPR DAB» («Thermo
Fischer Scientificy, CIIIA) HnHa wmikpockomi «Axiostar-plusy («Zeiss»,
Himeuunna). AHanmi3yBaJid KUTBKICTh MMO3UTUBHUX KIIITHH JIJIs1 KOXKHOTO MapKepa
Ha OJWHHINO IUomuHN (250250 MKM), a TakoX CIIBBIIHOIICHHS MIX
KIITHHAMH, M0 EKCIPECYITh BIAMOBIIHUNA MapKep, Ta THUMH, M0 HE
EKCIPECYIOTh. Y KOXXHOMY TMpenapari OIIHIOBaloch 5 30H. Pesynbpratu
MOPIBHIOBAIIKCS 32 JOTIOMOTOI0 pO3paxyHKy t kputepito CThIOJICHTA.

Pesynomamu.  BcraHoBieHo, 10  BXKMBaHHSA  HaIIBOYHUILEHHOTO
KapareHaHy IpU3BOJMUTH J10 3MiH ekcrpecii mapkepiB EMII, a came dacuuny,
BIMEHTHHY Ta KaJI'€pUHY Y CTPOMI TOBCTOI KUIIKHU. Y TBAPUH JOCHIIAHOI IPYNH
CTaTUCTUYHO JocToBipHO (p<0.0001) mnigBuuryBamacs KiabKICTh (aciuH-
no3utuBHUX (13.7+£0.6 mpotu 4.1+0.3 y KOHTpPOJIIO), BIMEHTUH-TIO3UTUBHHUX
(11.3+£0.6 Ta 4.6+0.4 BianosigHO) Ta E-kaarepuH-no3utuBHUX KIITUH (9.6+£0.6
npotu 4.0+0.3) y ctpomi. BxkuBaHHs kapareHaHy NPU3BOAWIO TaKOX JIO 3MiH
CHIBBIAHOIIEHHS KJIITHH, 10 €KCIPECYIOTh BHIle3a3HaueHi mapkepu EMIIL, Ta
THX, 110 IX HE eKCIPecyroTh. I[Toka3zano, 1o criBBigHOIIEHHS (aciuH ' / (pacuH
KIITAH OBl HDK y 6 pasiB BUIE Y JOCHIHOI TPyNH Yy TOPIBHSIHHI 3
koHTposieM. Jlnsa BimeHTMHy Ta E-kanrepuny el mnoka3HHK OYB BHIIE
npuliau3HO y 2,5 pasu.

Bucnosxu. llepopanbHe BXUBaHHA XapyoBoi JOOaBKM KapareHaH
IPU3BOJIUTH 10 MiABUILIEHHS eKkcrpecii ¢aciuuny, BIMeHTUHY Ta E-kanrepuny y
CTPOMI TOBCTOIO KHIIEYHUKY IMypiB, WO CBIJYUTH NP0 30UIbIICHHS
Me3eHxianbHux Ta/ado EMII kiaiTUH y BiacHIM IJIACTHHII TOBCTOI KMILIKH Ha
¢doni BxuBanua E407a.
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BILIMB MIJIBUIIEHOI MACH TLJIA TA O)KUPIHHSA HA CTAH
CEPIIEBO-CYJUHHOI CUCTEMUM TA EHEPTETUYHUI
HOTEHIIAJI

JIrogmuiaa KoJsiHbko

VYkpaincbka MeMYHa CTOMaTojIoriyHa akajaemis, M. [lonraBa, 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.

Axmyanonicms. llolmMpeHICTh MIABUIIEHOT Macu Tila Ta OXHUPIHHSA
OCTaHHIM YacoM 3HA4YHO 3pocia y oci® pizHoro Biky. IligBuineHa maca Tina
MPOTATOM JKHUTTSI, IOYMHAIOYN 3 JUTSYOTO Ta IMiLTITKOBOTO JI0 JOPOCIOTO BIKY
aCOIlIOEThCSL 3 TIJIBUIICHUM CHUCTOJIYHUM Ta JIaCTOJIYHUM apTepiaibHUM
THUCKOM, TTOPYIICHHSIM YaCTOTH CEPILIEBUX CKOPOUYEHb, PO3BUTKOM JUCITIMIAEMII,
MIJBHUIICHHSAM PIBHS PEAKTAaHTIB TOCTPOi (pa3W Ta IHIIMX 3MiH JJaOOpaTOPHUX
MOKa3HHUKIB. MeTOol0 Hamoro JOCHi/DKEHHS CTajlo BHU3HAYEHHS CTaHy
GyHKIIOHATHPHUX TMOKA3HUKIB CEPIEBO-CY/IMHHOI CHCTEMU Ta E€HEPreTHYHOTO
MOTEHITIATY y 0¢i0 13 pi3HOIO MACOIO TiJIa.

Mamepianu i memoou. Y IOCHIDKEHHI TPUUHSIM y4acThb ocoOu 000X
crateil BikoM 18-25 pokiB. 3a JaHUMH aHTPOIOMETPHUYHUX BHUMIPIOBAHb
chopmoBaHi Tpu rpynu mno 32 ocoOu: KOHTpoibHA 3 iHAeKcoM Macu Tuia (IMT)
8,50 — 24,99 kr/m?, rpyna 3 migBHIIEHOK Macowo 3 IMT 25,00 — 29,99 kr/m?,
rpyna 3 oxupiaasm I crymens 3 IMT 30,00 — 34,99 kr/m% Bcei rpynu Gynu
30anmaHcoBaHi 3a crarTio. BuszHawaiu yactoty cepueBux ckopoueHnb (YCC),
cucroniunuit (CAT), miactomunuii (JIAT) ta mynscoBuit (IIT) aprepianbuumii
TUCK y CTaHl CIIOKOIO Ta MIcis MpoOu 3 1030BaHUM (DI3UYHUM HABAHTAKECHHSIM.
OLiHKY EHepPreTUYHOro MOTEHIIaly NPOBOAWIM 3a 1HAeKcoM PobiHcoHa.
PesynbTaTi 06po06eH1 CTaTUYHO.

Pesynomamu. BusznadeHo, mo y oci0 4oyioBi4Oi Ta >XKiHOYOI cTaTi 3
OXKMPIHHAM | CTYIIEHS y CTaHI CIIOKOIO CIIOCTEPIrajioch JOCTOBIPHE ITiABUIIICHHS
nokazaukiB YCC, CAT Tta JAT. Ilicna npobu 3 Gi3MYHUM HAaBaHTAXKEHHSAM Y
oci0 YoJIOBIYOi cTaTi 3 TMIABUINEHOI MAacOK TUIa BIJIMIYEHO 30UIBIICHHS
nokaszankiB YCC na 12,59%, CAT na 8,71%, xinodoi crati - YHCC Ha 14,21% y
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NOPIBHSIHHI 3 KOHTpOJIbHOIO Tpynoto (p<0,05). V oci6 4vonoBivyoi crati 3
0okUpiHHAM | cTynens noctoBipHo miaBuinyBascs piBenb HCC Ha 14,08%, CAT
Ha 15,83% ta I1T nHa 27,70%, y xinok piBenp YCC miaBunryBaBcs Ha 14,27%
CAT na 11,69% Tta JAT na 13,24% y nopiBHSHHI 3 0co0aMu 3 HOPMAJIbHOIO
Macoro Tia (p<0,05). Iloka3zuuk iHAekcy PoGiHcoHa y oci0 4ooBidoOi cTati 3
MBUIIIEHOI0 Maco0 Tifa OyB JocToBipHO BHmUM Ha 13,88%, 3 oxupinaam [
crynens Ha 19,17%, HIX y 0Cci0 KOHTPOJBHOT TPyNu. Y KIHOK 3 OXHPIHHIM [
CTyTNeHs MOoKa3HUK 1HAekcy Pobincona OyB Buie Ha 16,90% y mopiBHSHHI 3
IpyIo0 3 HOpMaJIbHOO Macoro Tiia (p<0,05).

3po0JieHO BHCHOBOK MpPO 3HMKEHHS (YHKLUIOHATBHUX MOKIUBOCTEN
CEpLEBO-CYAMHHOI CUCTEMH Yy OCI0 YOJIOBIYOT CTaTl 3 MIJABUIICHOI MACO0 Tijia
Ta oci0 3 oxupiHHAM 000X crareil. Takuil cran norpedye @i3107A0TTHHOL
KOPEKUIi NUITXOM 3MEHIIEHHS CHOKUBAHHS HYTPIEHTIB Ta IMiJIBUILIEHHS BUTPAT
eHeprii, OHUM 13 LUIAXIB AKOI MOXke OyTH 30UIbIICHHS (PI3MYHOT aKTUBHOCTI
JOCJTIIKYBaHUX 0Ci0.

BILIMB HEHPOTOKCHUHY II HA BUCOKOITPOBIJTHI KATIOHHI
KAHAJIU AJJIEPHOI MEMBPAHU

AnHna KotasipoBa, Osena Koruk, Cepriii MapueHnko
InctutyT (dizionorii imeni O.0. boromonsusgs 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 II — venom from Naja oxiana, at concentration 25 pM reduces
amplitude of K'-current through LCC-channels by 13 %.

BuBueHHs (i310J10r14HOI poil KaHAJIy TOTO YW 1HIIOTO THITY MOYJIHBE
JUIIEe 32 HAsSBHOCTI Horo Omokatopa. [lomyk Takoi pedoBHHHM 1HOAI € IIyXKe
TPUBAIUM, ajie i iIeHTU]IKaLls CTae€ TPUTEPOM ISl MOAANIBIIOTO JAOCTIIKEHHS
(GyHKLUIOHATBHUX  BJIACTUBOCTEM  KaHally, MoOro B3aeMoli 3  IHIIUMU
TPAHCIOPTYBAJILHUMH cHUCTeMaMu. [IpeamMeTroM AOCHITHUIIBKUX 1HTEpECIB
HAIIOi HayKOBOI I'PYIH € BCTAHOBJIEHHSI TAKOTO crenudiyHoro OgokaTopa s,
Biakputux y 2005 p. (Marchenko et al., 2005), BUCOKOTIPOBIAHUX KaTiIOHHHUX
ka"amB (LCC-kaHaniB) simepHoi MemMOpaHu HelpoHiB [IypkiHbe MO304Ka, KOTPI
€ HAWMOUIMPEHINMMHI CIIOHTAHHO AKTUBHUMH KaHajlaMH SACpHOI MeMOpaHw,
CEJICKTUBHUMHM JI0 OJIHOBAJICHTHUX KaTioHIB. HasBHICTH KaHaJiB LOTO THITY
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3rogoM Oyia MATBEpIKEeHa y saepHid memOpaHi HelpoHiB CAl-auistHku
rinokamna (Fedorenko et al., 2010), kapaiomionutiB (Kotuk Ta iH., 2018) Ta iH.

BpaxoByrouu, 1110 B ICTOPpUYHOMY aCIEKTIi, YACTO came MPUPOAHI TOKCUHU
Oynu iaeHTU(diKOBaHI K OJIOKAaTOPU KaHAIIB PI3HOTO THUITY, IMONIYKHA PO3MOYATO
came 3 JIOCHIPKeHHs BIUITMBY (pakiiii oTpyT. 30Kpema, paHiiie 3’siCOBaHoO, 110
dpaxuii orpytu ramtok Vipera renardi ta Bitis arietans, xoopu Naja kaouthia
cyTrTeBO (0 85%) 3menmryBasin HMOBIpHICTH, mepeOyBanHa LCC-kanamiB y
BIJIKDUTOMY CTaHi, B Il 4ac SIK OTpyTa ckopmioHa Heterometrus laoticus Ta
oTpyTa Kpaiita Bungarus fasciatus 3MeHIyBamu cepenHio amrmiityay K'-
cTpyMy uepe3 mi kaHaim Ha 25 1 50 % Binmosinuo (Lunko et al., 2018). OnHak,
paHile JOCHiKEHI pEeYyoBMHU Oynu y ¢opMi HEOUMIIEHUX (pakiiii, o
YHEMOKJIUBIIIOE OLIHKY KOHIEHTpAlli Ai0YOi pPEYOBMHHU y iX CKIaIl 1 THM
CaMHUM BUSIBJICHHS YaCTKW BIUIMBY TOI YW 1HIIOI CKJIaJ0BOI Takoi (paxiiii.
Mertorwo 1i€i pobotu Oyyno AOCHIIUTH BIUIMB OYHIIEHOTO Ipenapary
HelporokcuHy Il Ha @ynkuionyBanns LCC-kaHamiB snepHoi MeMOpaHH
HelipoHiB [IypkiHbe MO304Ka 1 Kap11IOMIOIIUTIB.

JlocnipkeHHsT BHUKOHAHO Ha Irypax JiHii Wistar Bikom 3 THXHI 3
JOTPUMAaHHSM YCIX ToJIoKeHb €Bpomneiicbkoi KoHBEHINT 13 3aXHCTy TBapuH,
SKUX BUKOPUCTOBYIOTH B ekcrepuMmentax (CrpacOypr, 1986), 3akony Ykpainu
«IIpo 3axucCT TBapuH BiJ KOPCTOKOT'O TMOBOKEHHS» Ta MOJI0KeHb KoMmitery 3
oloetuku IHcTUTYyTYy di3iomorii iM. O.0O. boromombus HAH Vkpainwm.
[30;b0Ban1 sigpa HeilpoHiB IlypkiHbe MO304YKa Ta KapAiOMIOLUMTIB BUIUISIIH
roMoreHisamiero, sk onucano panime (Marchenko et al., 2005; Kotuk Ta iH.,
2018). CtpymMu Kpi3b OKpeMi KaHAIM PEECTPYBAIM METONOM patch-clamp y
koHpirypamii nucleus attached abo excised patch B pexumi dikcarii
NOTEHIllany, y po3uuHi Takoro ckiaay (mmons/n): KCl — 150, HEPES — 8§,
HEPES-kamesa cutb — 12, EI'TA — 1 (pH 7,2) 3 BUKOpUCTaHHSIM MiJACHIIIOBaYa
Visual-Patch 500 («Bio-Logicy», ®paniis). Bizyanizaniro siaep 371HCHIOBAIN 3a
nonomororo iHBepToBaHoro Mikpockomna («LEICA DM IRB», Himeuuunna), Ta
CCD kamepu VX 45 Microscope (PCO Computer Optics, Himeuuuna). Hirouy
peuoBuHy — HeuporokcuH II, y konmentpamii 1 — 25 MKMOJB/T BHOCHIU
Oe3rocepeIHb0 y KaMepy 3 O00’€KTOM, BPaxOBYIOUH KIHIIEBE PO3BEICHHS.
[TepBuHHY 00pOOKY, aHaJII3 PE3yIbTATIB Ta BUSHAYCHHS OCHOBHHUX 010(13MYIHHUX
XapakTepUCTUK (GYHKIIOHYBaHHA KaHaly (CepeaHid CTpyM dYepe3 KaHal Ta
HAMOBIPHICTB HOro nepeOyBaHHA y BIAKPUTOMY CTaH1) 31HCHEHO 3a JOIOMOI'OO
nporpam Clampfit 10.7 ta Origin Pro 9.1. JIOCTOBIPHICTb PI3HHII MIX
CTATUCTUYHHUMHU IPyNaMu OLIHIOBAJIM Ha OCHOBI t-kputepito CTroJeHTa, 3MIHY 3
P < 0,05 BBaXaIM CTaTUCTHYHO JOCTOBipHOI. MMOBipHiCTH nepeGyBaHHS
KaHaJly Y BIIKDUTOMY CTaH1 OLIHIOBAJIM Ha OCHOBI aMILTITYAHUX Jlarpam.

Heiiporokcun 11 — pedoBuHa, BuAlIEeHAa 3 OTpyTH KOOpu Naja oxiana,
panime ineHTudikoBaHa sk 1HTIOITOp N-XomiHopenenrtopiB. JlomaBaHHs 110
pO3UMHY 3 JOCHIKYyBaHUM 00’ekToM Helpotokcuny II y xonmentpamii 1
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MKMOJIB/JT HE CYNPOBOJIKYBAJIOCS JKOJHUMH CTAaTUCTUYHO JOCTOBIPHUMH
3miHamMu QyHkuionyBaHHs LCC-kananiB. Ilpu 1boMy npoBIIHICTh KaHAIIB,
CEepeIHs aMILTITy/la CTPYMY Kpi3b HHMX, WMOBIPHICTH INepeOyBaHHsS KaHAIIB Y
BIIKPUTOMY CTaHl1 3aJMINAIMCS HE3MIHHMMH, HE CIIOCTEpIraju TaKoX e(eKTy
«MUTOTIHHS KaHaJy», KOTPUH CBITYMB O IIPO HOTO MexaHiyHe OJOKYBaHHS ITijI
yac nepeOyBaHHS y BiAKpUTOMY cTaHi. OgHaK, y KOHIIGHTpalii 25 MKMOJIb/I,
ueiiporokcua II mocroBipHo 3MmeHmyBaB amiutityay K'-ctpymy uepes LCC-
kaHanmu Ha 13 % mopiBHsSHO 3 KoHTposieM (n = 5; P < 0,05), He 3MiHIOIOUN TIPH
bOMY WMOBIPHOCTI IepeOyBaHHs LIMX KAHAIIB Y BIJIKPUTOMY CTaHI.

Heitporokcun Il Hapasi € BigHOCHO HaWOUIbII €(hEeKTUBHUM 1HT10ITOPOM
LCC-kaHaniB saepHOi MeMOpaHHU cepel] MEepEeBIPEeHUX 3MITHMX TOKCHHIB, aje
3HaYHO MEHII €()eKTUBHUM, HIJK paHILIEe JOCIIKEHI HaMU KJIaCU4H1 OJIOKaTOpH
N-xosiHopenenTopiB — TyOokypapuH (JIynbko Ta iH., 2016; KoTtuk Ta iH., 2017),
Opomigu pokypoHito Ta minekypoHiro (Kotisposa Ta iH., 2019), arpakypiym 1
autwriH (Kotuk ta 1., 2017) Ta 1H.

Otpumani pe3yibTaTH MaTUMYyTh BaXKJIMBE 3HAYEHHS JUISL JOCIIHKEHHS
ocobnmuBocTet  MosekynsapHoi guHamiku LCC-kaHamiB, TOIIYKYy —OUIBII
e(eKTUBHUX 1HTIOITOPIB MUX KaHaJIB, IO CTaHE OCHOBOIO ISl TOJAAJBIIOTO
3’SICYBaHHS 1X CTPYKTYpH Ta (i310JI0TTYHOT POJIi.

Tloosiku: asmopu sucnosnorwome 60sunicme axad. HAH Yxpainu, 0.0.H.
Ckox M.B. 3a naoamns wuetipomokcuny II, nany [lloma Xaoocuwsini 3a
CHOHCOPCHKY 00NOMO2Y OJisl 3aKYNi6nl OOPOCUNIKAMHUX 3A20MOB0K, CIYOeHmam
Tapnononwcokiu O. ma 3opkom JI. 3a 0onomocy npu 6UKOHAHHI eKCNEPUMEHMIB.

IIVIEHAPHA CECIA 3. KNIITUHHA BIOJIOI'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
30Oles 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 is 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 is 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.

EKCHPECIA JAKTO®EPUHY JIIOJIMHU B TPAHCI'EHHHUX
POCJIMHAX TOMATIB TA KAPTOILJII MIJIBUIIY€ iX CTIHAKICTh
A0 ®ITOITATOI'EHIB

AHnacracia bysiamsiiai, Auia €Emennb
NV «luctutyTt xapuoBoi 6iotexHosorii 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,
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Ralstonia solanacearum) and fungal (Phytophthora infestans, Fusarium sambucinum)
phytopathogens.

Obtpynmyeanna ma mema. Jlaktopepun — OaraToQyHKIIOHATBHUIMI
AHTUMIKpOOHUI OUIOK 13 pOAMHM TpaHCPEpUHIB, SKUMA € KOMIOHEHTOM
Hecnenu(pIuHOro NPUPOAHOTO IMYHITETY Ta MICTUTBCS Y BEJHMKIN KIJIBKOCTI Y
MOJIOLl, MOJIO3MBI Ta IHIIMX CEKPETOPHUX pIAMHAX CCaBLIB. 3aBISKH
YUCJICHHUM KOPHCHHM  BJIACTHBOCTSIM (aHTHOaKTepiayibHa, (yHTINUIHA,
IPOTUBIPYCHA Ta 1H.) Ta TIMOAJIEPIEeHHOCT] JAHOTO O11Ka, T€HH JIAKTO()EpUHY €
NEPCHEKTUBHUMHM ISl BUKOPUCTAHHSA B T€HETUYHIN 1HXKEHEpli I[IHHUX COpPTIB
POCIIMH Ui MIABUILEHHS iX CTIMKOCTI 10 OloTM4yHMX (hakTopiB. PaHime Hamu
OyJiI0 OTpUMaHO TpaHCTeHHI JiH1i ToMaTiB copTiB Money Maker ta Jlarigauii Ta
kaprorii coptiB Bepnicax, Csitanok KwuiBchkuii, JleBama ta 3apeBo, 110
eKCIIPECYIOTh JIAKTO(PEPHUH JIFOJIUHU, MPOBEACHO 1X MOJEKYISIPHO-010JI0TTUHUAN
Ta OIOXIMIYHMM aHaji3 3a BuKopucTtaHHs MetojiB IIJIP ta Becrepn OmoT
riopuau3amii. OTxe, MeTOl gaHoi poboTu OyJo JOCHIIKEHHS CTIHKOCTI
TPAaHCTEHHHMX JIIHIM TOMAaTiB Ta KapTOIUli, OTPHUMAaHUX Yy TIOMEpPEeaHIX
JOCIIKEHHAX, 10 HeOesneunux OakrepianwHux (Clavibacter michiganensis,
Ralstonia solanacearum) ta tpubuux (Phytophthora infestans, Fusarium
sambucinum) $iTONATOTEHIB.

Memoou. CTIMKICTh TPAHCIC€HHMX JIHIA TOMAaTIiB Ta KapToIUll [0
OakTepiaJIbHUX MATOTEHIB AOCTIIKYBaJIM 32 BUKOPUCTAHHS METONy AUPy3ii B
arapi.

CriiikicTh TpaHCT€HHMX JIHIA TOMartiB 10 ¢iTodTOpo3y, KapToIli A0
dbitodpTopo3y Ta dy3apio3y BU3HAUAIM 3a BUKOPUCTAHHS MeTOAIB audy3ii B
arap Ta 3apaXeHHs aCeNTUYHUX POCIUH B YMOBaX in Vitro.

Jlis mpoBenieHHs TecTy audy3ii B arap, 3pa3kd COKy 13 TPAHCT€HHUX Ta
KOHTPOJBHUX JIHIA POCIMH BHOCWIM B JyHKA Y JKUBWJIBHOMY CEpEIOBHIII
KA, mo nienTtpy vamex I[leTpi po3minryBaiv JUCKH KUBHIIBHOTO CEPEOBUIIA
13 minemem P. infestans a6o F. sambucinum. Yamku IleTpi KynbTHUBYBaIH
npotsarom 10 guiB npu +28°C Ta aHami3yBau pe3yiabTaTH 010TECTYy.

CTIMKICTh TPAHCTE€HHUX Ta KOHTPOJIBHUX ACENTHYHUX POCIUH TOMATIB 10
ditodropo3y, kapromii — g0 ¢itodpTopo3dy Ta (Py3apioldy B yMOBaAX in Vitro
BU3HAYaIM 4epe3 8 JOHIB MIcs iX 3apaKeHHs CycleH31€r0 KoHimii. CTIHKICTb
OIIHIOBANM 3a 9-0aJbHOIO IIKANIOK: 9 OaniB — BIJICYTHICTh ypaKEeHHS, 8§ —
BIJICYTHICTh CUMIITOMIB Ha cTe0sIax Ta ypaxkeHHs 5% JUCTKIB, 6-7— BIACYTHICTb
CUMIITOMIB Ha cTe0jax Ta YIUKOUKeHHS 5-25% IUCTKIB, 4-5— O3HAKU yPaKeHHS
Ha 25% creben ta 25-50% mnwuctkiB, 2-3 — ymkomkeHHs 25-50% mnoBepxHi
creben ta 50-75% nuctkiB, Ta 1 6an — nomkoKeHo OuTbin HIXK 75% MoBEpXHi
BCI€1 POCIIMHU.

Pezynomamu. B pe3ynbrari TectiB qudysii B arap Oyio BIAMIYEHO 30HH
3aTPUMKH POCTY Ha KyJbTypax Oakrtepiit R. solanacearum ta C. michiganensis
HABKOJIO JUCKIB (DUIBTPYBAJIBHOTO Marepy, Ha SKi HAHOCUJIU CIK TPAHCTCHHUX
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JHIA TOMATIB a KapTori. Takox, OyJI0 BUSBJICHO 3aTPUMKY POCTY MILIEIIIO Ta
YTBOpPEHHS KOHIIINA P. infestans HaBKOJIO JTYHOK, y SIKI BHOCHUJIU 3pa3KH COKY
TPAaHCTEHHUX POCIMH TOMATIB Ta KapTOIUI, Ta 3aTPUMKY pOCTy Miuenito F.
sambucinum HaBKOJIO JYHOK, B SKI BHOCWIM 3pa3Kd TPAHCTCHHHMX JIHIN
kaprori. baktepuiuany Ta (yHriCTaTUYHY aKTUBHICTH COKY HETPAHCTE€HHUX
JiHI# HE OYyJI0 BIAMIYEHO.

Takox, B pe3ynbTaTi 3apaK€HHS B YMOBax in Vitro OyJl0 TOKa3aHO
MIJBUIICHHS CTIMKOCTI TPAHCTEHHMX JIiHIM TOMATIB Ta KapToIul a0 P. infestans
3 1 go 7 6aniB, Ta TpaHCTEHHUX J1HINA KapToIw 10 F. sambucinum 3 2 1o 7 Oanis
3a 9-0anbHOIO LIKAJIOIO.

Bucnosxku. B paniit poboti Oysno TOKa3aHO OakTEePUITUAHUN Ta
¢yHricraTuyHuil €()eKT COKy TPAaHCI€HHUX POCIMH TOMaTiB copTiB Money
Maker ta JlarigHuii Ta kapromut coptiB Bepnicax, Cpitanok KuiBchkwii,
JleBana ta 3apeBo, 10 € pe3yJIbTaTOM eKCIpecii JJakTopepuny Tt uHu. Takox,
OyJI0 MOKa3aHO MiABUIIEHHS CTIMKOCTI TPAHCT€HHMX JIIHIM TOMATIB Ta KapTOIUI
no (itopToposy Ta ¢ys3apiody B yMmoBax in vitro. OTpuMaHi pe3yJbTaTH
BKa3ylOTh Ha T€, 110 BUKOPUCTAHHS F€HETUYHOI TpaHchopMallii pocivH reHOM
JaKkTo(PepuHy JIOJUHUA € TIEPCIIEKTUBHUM ITIXOJ0M JO MiJIBUIICHHS CTIHKOCTI
I[IHHUX COPTIB POCIWH JO0 HIMPOKOTO CIEKTPYy OakTepiaibHHUX Ta TPUOHUX
¢diTonaToreHis.

OCOBJHUBOCTI YIABTPAMIKPOCKOIIIYHOI BYJ10OBU
KJAITUHHUX MOMYJSIINA CEJE3IHKA ITAXIB

Oxkcana /lynaescbka, Oabra Penkey, Ecpipbs Tapacenko,
Kartepuna Kyunncbka, Irop Cokyabcebkmii’
XKuromupcbkuii 6azoBuii papmaneBTHuHu paxoBuid Koaemxk, Kuromup,
Vkpaina; Tlomicekuii HamioHanbHU yHiBEpcuTeT, JKutomup, Yipaina
Oksana_fd@ukr.net

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

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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Cene3siHka — 116 HEMApHUM OpraH, SKUN 3yCTPIYa€TbCA Y BCIX XpeOEeTHUX
TBApWH, 1 €IMHUI OpPraH IMyHHOI CHCTEMH, IO 3HAXOJUTHCA HA LUIAXY Teuii
KpPOBI 3 a0PTH B CUCTEMY BOPITHOI BEHH, IO JA€ MiACTaBU Ha3UBaTH ii PLIBTPOM
KpOBOHOCHOI cuctemu. Cene3iHKa BHUKOHYE TaKOX OYHCHY, IMYHHY,
KPOBOTBOPHY, JI€TIOHYBaIbHYy (QyHKIi. Celie31HKa Yy TJIMBa 10 BIUIUBY YMHHUKIB
PI3HOTO TeHE3y, TOMY 11 TOCHIJKEHHS € aKTyaJIbHUMHU T4 BUKOPUCTOBYIOTHCS SIK
Mapkep y 610MOHITOPUHTY.

Cene3iHKy IOCHTIIKYBajiu y NTaxiB 000X cTaTed y criBBigHOMmEHHI 1:1 y
da31 MopdodyHKIIOHATBEHOT 3pUIOCTI opraHa: roiyba cuzoro (Bik 10—14
MICSII[IB), KYPKH JOMAIIIHHOI MOPOJIX MOJITaBChKa riuHsACTa (BiK 19—20 TUXKHIB),
nepeniuiku 3BU4aiiHol (BiK 7—8 TuxHIB). [ €JIeKTPOHHOMIKPOCKOIMIYHOTO
BUBUYEHHSI CEJIE31HKU 3a0ip MPOBOAMIM BIpa3y MICIs PO3THHY TI'PyAOYEPEBHOL
nopoxHuHU. Marepian ¢ikcyBanu 2,5 % po3uynHOM TIIIOTAPOBOTO ANIBJETIY Ha
dbocharnomy O6ydepi 3 godikcaiiero y 1 % po3unHi YOTUPHLOXOKCUIY OCMIKO 3a
KondinbaoM, 3HEBOJHIOBAIM y CIHUPTAX 3pOCTAIOYOi MIIHOCTI Ta alleTOHI,
3aJMBAlId Y CYMIII E€MOH-apaIIuT. YJBTPATOHKI 3pi3M BHUTOTOBIISUIA Ha
ynbrpaTtomi Reihart (ABctpisi), koHTpacTyBasin 2 % PO3YMHOM ypaHiJIaleTary
Ta IUTPATOM CBHUHIIO 1 JOCHIHDKYBAIM Ha €JIEeKTpOHHOMY Mikpockomni [IEM-
125K npu 30umbmienusx B 4-20 tucsd pasziB. MopdoMmeTpudHi IOCTIKEHHS
MIPOBOJIMJIN HA HAMMIBABTOMATUYHOMY MPUCTPOi 00p0oOKHU TpadiuHuX JOCTIIHKEHb
3a gomoMorow mnporpamu «Opranena». [ligx wyac mpoBeneHHS HOCTIIKECHD
JOTPUMYBAJIUCh OCHOBHHMX INPaBWJI HaJlEXHOi J1aboparopHoi mnpaktuku GLP
(1981 p.), monoxeHp «3arajJbHUX €TUYHUX MPUHUMUIIIB EKCIIEPUMEHTIB Ha
TBapuHax», yxBajgeHux | Hamionansnum xonrpecom 3 6ioetuku (M. Kuis, 2001
p.), BUMOT MDKHAPOJIHUX MPUHIUIIB «EBPONENCHKOI KOHBEHIIIT MO0 3aXUCTY
XpeOeTHUX TBAapHH, SIKI BUKOPUCTOBYIOTh B €KCHEPUMEHTI Ta 1HIIUX HAYKOBHUX
uusix»  (Crpacoypr, 1986 p.), «llpaBuiamu mpoBeAeHHS  poOIT 3
BUKOPHUCTAHHSAM €KCIEpUMEHTaIbHUX TBapuH» (Hakaz MO3 Ne281 Big 01.11.
2000 p.) «IIpo 3axomm MO0 MOAAJIBIIOTO YJAOCKOHAJICHHS OpTraHi3alliiHuX
dbopm poOOTH 3 BUKOPUCTAHHIM E€KCIEPUMEHTAIbHUX TBAPWH» Ta BIAMOBIAHOIO
3V «IIpo 3axucT TBapuH BiA XOpcTOKOro moBokeHHS» (Ne 3447-1V Bin
21.02.2006 p.). IIpoTokon AOCHIIKEHb CXBAJICHO KOMICI€l0 3 010€THYHOI
eKCIIePTHU3H 1 103B0JIeHO y [loJicbkkoMy HallioHATLHOMY YHIBEPCHUTETI.

EnexTpOHHOMIKPOCKOIIIYHE JOCTIIHPKEHHS CEJIe31HKU KYpPKH, I0Ka3ao,
oo y HeHTpi JiM($aTUYHOrO BY3JIMKA pO3MilleH]l J1iMGPOOIacTH, MEPEeBaKHO
AIEPHOTO THUILY, 3 BEIUMKUM OKpYIJauM siapoM Ta ayrogarocomu. Ha itoro
nepudepii  po3MimIyroThCs JTIMOIUTH, Makpodparu Ta MIA3MOIUTH. Y
TpabeKyax po3MIITyIOThCS €JIEKTPOHHOIIUIBHI (10p0o06IacT, MOOUHOKI TIaIK]
M's30B1  KIITUHM. Y  1uroriasmi  B-mimdouwutie  goOpe  po3BuUHEHA
€HJI0TJIa3MaTUYHA CITKa, KOMIUIEKC ['0JIb/IKi, MITOXOH/PIT, JIM1HI BKIFOYEHHS.
Hns T-nmimdonuTiB XapakTepHe BEIMKE, y MOPIBHSAHHI 3 IIUTOILIA3MOIO, PO, Y
[ATOIJIA3M1  PO3MINIYIOTBCS TMOOAMHOKI MITOXOHApii, pubocomu, cami X

56



“Current aspects of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemu cyyacHoi 6ioximii, KnitMHHOI 6ionorii Ta ¢isionorii ”, 1-2 koBTHA 2020 p. AHinpo,
YKpaiHa

KJIITUHUA HEBEJMKOTO PO3MIPY 1 PO3MILIEH] Y OTOYEHI PETUKYJISAPHUX KIITHH.
[MuTomiasma mMakpodariB HalmOBHEHA J130COMaMH Ta anONTO3HUMH TUIbLISMH.
[lepuBacKyasipHO PO3MIIICHI PETUKYJAPHI KIITUHH, T-TIMOOUUTH, BIAPOCTKH
IHITUX KIITHH. Y TMPOCBITI MOCTKANISAPIB € 3pUNl €PUTPOLMTH 3 SIPOM Ta
dbparmMenTH epuTpoOsacTiB. Y pPEaKTUBHOMY IIEHTpi OUIOI MyJNbIU CEIE31HKU
rojlyoa OCOOJMBUX BIAMIHHOCTEH BiJ TONEPEAHIX  JOCTKEHb HE
cnocrepiraerbcsi. Pazom 3  TuMm, y mimdobractax Ta KIITUHAX, SKi
mudepeHIioTeesa  (JTiMponuT 4 Makpodaru) BiAMIYAETHCS IT1IBHUIICHHS
KUIBKOCT1 ayTO(arocoM Ta TpaHys, $KI HPEACTaBIAIOThH COOOK IEPBHHHI
Ji30cOMU. Y MapriHajibHIM 30H1 BUSIBISIOTHCA HE TIIBKU JTIMQOIUTH, a 1
epUTPOLUTH Ta eo3uHo(imu. JIOCHIPKeHHS YIbTPAaCTPYKTYpHOI OpraHizamii
CEJIC31HKM TMEPEeNuIKM T0Ka3ajJ0 Ha HasSBHICTh JESIKUX BIIMIHHOCTEH BiJ
ceJsie31HKH roiy0a 1, 0co0anBo, Kypku. [IpakTnyHO y BCiX (POpMEHUX €lIeMeHTaxX
KpOBI fAJlpa MICTATh HaATO KpynHi saepus. HaiOutbluux po3mipiB saepLs
JOCSTal0Th y IUJIA3MAaTUYHUX KIITUHAX. 3OUIBLIEHHS pO3MIpPIB sJepelb y
Mepeniiok XapakTepHO HE TUIbKH Juis J1iMpoOiacTiB, a W audepeHIiiioBaHux
aiMponuTiB, TIa3MONMTIB, MakpodariB Ta aeskux (piopobnactiB. I[Ipocsitu
CUHYCIB 3allOBHEHI ()OPMEHHMMHU €JIEMEHTAMH KpPOBI Ta IJIa3MOI0 3 HEBEIUKOIO
KUIBKICTIO JTIM(OIHTIB 1 MOHOIUTIB. EHAOTEN BEHO3HHX CHHYCIB MOXE
npuiiMaT ydacTh y (harommrosi, Mpo IO CBIAYWATH HASBHICTE y HBOMY
ayTo(harocoM Ta 3aJUIIKOBUX TLICIIb.

TakuM 4YMHOM, M YJIBTPAMIKPOCKOIIYHOI OYyIOBU CEJE31HKM NTaxiB
pUTaMaHH1 HE JIMIIE CIIbHI, ale i BIAMIHHI PUCH, SIK1 3/1€01JIbII0OT0 3yMOBIICHI
30LIBLIEHHSAM PO3MIPIB Ta KIJIBKOCTI CyOOJMHULb 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/CIN8S
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/CIN&5
(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 (SSAQO), 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
pQuant (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/CIN85
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

58



“Current aspects of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemu cyyacHoi 6ioximii, KnitMHHOI 6ionorii Ta ¢isionorii ”, 1-2 koBTHA 2020 p. AHinpo,
YKpaiHa

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/CIN85 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),
1socytrate dehydrogenases 1 (IDHI). Finally, cancer cells need to increase
activities of antioxidant enzymes: catalase (CAT), glutathione peroxidase (GPx),
Cu,Zn-superoxide dismutase (SODI1) 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/CIN8S5 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>O»,
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, ME], 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
SODI1, as well as content of protein SH groups in 4T1 cells with overexpression
of Ruk/CIN85. 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.

60



“Current aspects of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemu cyyacHoi 6ioximii, KnitMHHOI 6ionorii Ta ¢isionorii ”, 1-2 koBTHA 2020 p. AHinpo,
YKpaiHa

TE3HU
Crenaosi qonosiai
(3a aJipaBITOM IEPIIIOTO aBTOPA)

ABSTRACTS
Posters
(in alphabetical order, first author)

61



“Current aspects of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemu cyyacHoi 6ioximii, KnitMHHOI 6ionorii Ta ¢isionorii ”, 1-2 koBTHA 2020 p. AHinpo,
YKpaiHa

1. HEMPOBIOJIOI'IS
1. NEUROBIOLOGY

VJIBTPACTPYKTYPHE JOCJI)KEHHS JEMIECITHI3ALIT
CIZITHUYHOT O HEPBA Y TPAHCTEHHUX MUIIEH JITHIT C57B1/6

Ipuna I'os6ax', Boxogumup Py6uos’, Katepuna Cmoxkanuk®
XapkiBcbka MeanuHa akazeMis micIsaUIIIOMHOT OCBiTH, XapKiB, YKpaina;
’KuiBchkuil HalioHanbHuii yHiBepceuteT imeni Tapaca [lleuenka, Kuis,
VYkpaina;

STacturyT disionorii iM. O. O. Boromonsus 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;
3Bogomoletz 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 MoTOopHO-ceHcopHa He#pomaris Illapko-Mapi-Tyra (IIMT) €
HAaWUMOIIMPEHIIIUM  3aXBOPIOBAaHHSAM 13 Tpynu  MOJiHEHpomariid, ska
XapaKTEPU3YEThCS JIEMIEIHIZAIIED TepuPepuuHuX HEpBiB. s mOCHIIKEeHHS
MEXaH13MIB, 3a/IISTHUX Y MPOLIECH JeMi€iHI3allll, BAKOPUCTOBYIOTh Pi3HI in Vivo
Ta in vitro moneni. Mu nociipkyBanu nepudepuuHy AeMieTiHIZalii Ha
yIBTPACTPYKTYpPHOMY PpiBHI y TpaHcreHHux wmwumed miHii C57B1/6 3a
JIOTIOMOTOI0 TPAHCMICIMHOTO eJeKTpoHHOTO Mikpockona JEM-100CX (Jeol,
Anonis). ENeKTpOHHO-MIKPOCKOIMIYHI JOCTIIKEHHS CIAHUYHOTO HEpBa Yy
TpaHcreHHuX Muirer il C57B1/6 BusBmIM auc- Ta AeMieTiHI3aIlll0 aKCOHIB,
dbopMyBaHHS CTPYKTYp, xapakTtepHux mis xpopobu HIMTIA, Tak 3BaHUX
uOyJMMH, a TaKoX B OKPEMUX BHIIQJIKaX CcrocTepiragacs rinepTpodis
MIEJIIHOBUX OOOJIOHOK. Y CYKYHHOCT! YJIbTPAaCTPYKTYpHI 3MiHU B CIAHUYHOMY
HepBl TpaHcreHHux wmumed miHii C57BL moniOHI g0 martomopdoiaoriyHoi
KapTUHHU, dKa crioctepiraerbes B namieHTiB 3 IIIMT. Takum unHOM, TpaHCTeHHA
rerepo3urotHa jdiHig mumed C57BL moxke cTaTh KOPUCHOI MOJEILIIO IS
PO3KPUTTSL MeXaH13MiB po3BUTKY 3axBoproBaHHs LIIMT ta BukopucToByBaTHCS
JUTsl pO3pOOKHU METO/IIB JIIKYBaHHS 11€1 XBOPOOH.
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THE AMOUNT OF CALCIUM-BINDING PROTEIN S100B IN
THE BRAIN UNDER METABOLIC DISORDER

Boubacar Sylla, Galyna Ushakova
Oles Honchar Dnipro National University, Dnipro, Ukraine
boubacarsylla920@gmail.com
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ASTROGLIA REACTION AFTER INTRACEREBRAL HEMORRHAGE
IN THE RAT

Yuliia Kovalchuk', Ulyana Suvaryan!, Olena Dovban', Volodymyr
Zhilyuk?, Galyna Ushakova'
0les Honchar Dnipro National University, Dnipro, Ukraine;
2State 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

64


mailto:yulka.5868152@ukr.net

“Current aspects of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemu cyyacHoi 6ioximii, KnitMHHOI 6ionorii Ta ¢isionorii ”, 1-2 koBTHA 2020 p. AHinpo,
YKpaiHa

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 fGFAP is set at 346.01 £+ 13.71 pg / 100 mg of tissues, under conditions of
intracerebral circulation increases to 415.96 = 19.83 ug / 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;
2State 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 (NCAMs) 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 is 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. MEJINMYHA BIOXIMISA TA ®I310J10I'TA
2. MEDICAL BIOCHEMISTRY AND PHYSIOLOGY

BIIJINB MMIPYBATY HA PO3BUTOK TA ITIPOI'PECYBAHHSI
HICJIAIHCYJIBTHOI JEITPECII

Amnacracis I'anincbka', Onena Cesepunoscbka', Merbio Boiiko’
JHinpoBchKuii HallioHansHui yHiBepeuTeT iM. O. Tonuapa, Juinpo, Ykpaina!
Kadenpa anecresionorii Ta KpUTUYHOI 10NOMOTH, MeTUYHUNA LEHTP
yHiBepcuteTy Copoka, @akynbTeT MEIUYHUX HayK, Y HiBepcuteT beH-I'ypiona
B Heresi, Beep-1lleBa, I3painn?
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).

Obrpynmyeanna ma mema 1101IKOKEHHS TOJIOBHOTO MO3KY B PE3yJbTarTi
IIIIEMIYHUX SBUII 3QJIUIIAETHCS OCHOBHOIO MPUYMHOKO CMEPTI Ta 1HBaIIAU3allil B
ychoMy CBITI. [lyTamar - omocepeaxoBye KOPTHKO-KOPTUKAJIbHI 1 KOPTUKO-
CyOKOpTHKAJIbHI B3a€MO3B'SI3KM B TOJIOBHOMY MO3KY. 3HIKEHHS PIBHS
riiyTamaTy MOCHIIIO€ MOPYIICHHS 3JaTHOCTI A0 HABYAHHS 1 MaM'sTi. 3HMKEHHS
pIBHS TiyTamaTy MOXHa JOCSIITA 3a JOMOMOTOI0 TaKOTO MeEXaHi3My, K
aKTuBaIlis GepMEHTIB OKUCTIOBAIBHOTO (pochoprmroBanus (mipyBaTy)

Memoou ExcriepuMmeHTH OyJIM NMPOBECHI BIANMOBIIHO A0 PEKOMEHAAIlIN
XenbciHcbkoi 1 Tokidicbkoi Jlekmapariii Ta HAcTaHOBUMX MPHHITUIIIB
€BpONEHCHLKOTO CIIBTOBAPUCTBA IIMOJ0 BUKOPUCTAHHS EKCIIEPUMEHTATBHUX
TBapuH. Excrepumentu Oynu 3arBepkeHi Komiterom 1o morisgy 3a
TBapuHaMu yHiBepcuteTy ben-I'ypiona B Heresi, [3pains. Bcworo Oymo
Bukopucrtano 140 mypiB-camiiB Sprague-Dawley (Harlan Laboratories, [3pains)
Baroto 300 nmo 400 rpamiB. Bicimuecar mypiB OyiM BUIIAJKOBHUM YHHOM
pO3MOJIINIEHI B OJHY 3 TphoX rpym: I rpyma - okio3is cepeaHbOoi MO3KOBO1
aptepii (MCAO) murroc nikyBanHs nipyBaroM (n = 30 urypiB), Il rpyna - MCAO
witoc JikyBaHHs 1utane6o (n = 30) ta III rpyna - mpoomepoBani mrypu 06e3
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MCAO (n = 20). OcTaTouHa KUIbKICTh TBAPUH y KOXHIH rpymi cknana: 23, 20
ta 20 TBapuH BianoBigHO. IIpomeaypa okimr03ii cepeaHbOI MO3KOBOI apTepii
(MCAO) npoBoauiack Ha IIypax, SKAX 3HEOOJIOBAIN CYMIIIIIO 130(aypaHy.
Cama omepariiss mpoBOAMIACS XIPYPridHUM CIIOCOOOM: TICIS PETEIHLHOTO
BIJIOKPEMJICHHSI Y Ta OTOJICHHS 3arajibHOi Ta BHYTPIIIHBOI COHHOI apTepii Ta
MICJs BIAMIJICHHS IIMX apTepiil Bil BHYTPINIHBOT COHHOI apTepii 1 OykKaro4oro
HEpBa, OCTaHHIM OyB 3a0mokoBanui. [licis 3aBepiIeHHS MOJICTIOBAHHS TBAPHHU
ynpoaosx 30 mi6 cnoxkuBanu mipyBat (Sigma Israel Chemicals, [3paine) sikwuit
30epiraBcs npu Temneparypi 2-4 °© C 10 BUKOPUCTaHHA Ta JIOAABaBCA y BOLY
qutst muTTs (180 mr/kr/no0y B Tpu npuiiomn). CBIXKHI pO3YMH TOTYBalu KOXHI 8
rogud. [lomiOHi KiAbKOCTI MHUTHOI BOAM O3 MipyBaTy OTPUMYBAIU TPYIHU
wrane6o. Ilicms  3akiHYeHHA Kypcy JIIKYBaHHA TBAapuWH BHUBOIWINA 3
EKCIIEPUMEHTY 1 MPOBOAMIIA O10XIMIYHI TOCHII)KEHHS LIbHOI KpoBl. BusHavanu
KOHLIEHTpAL[I0 rJIyTamary, AKY BHUMIPIOBAJIH 3a JOTIOMOT 00
dayopomerpuyHoro merony I'pema 1 AmpicoHa. BuznaueHHs anaHiHy Ta a-
KETOrJIyTapary TpPOBOJWJIM 3TIHO 1HCTPYKIISIM BHUpoOHHMKaA (Sigma) 3a
bayopomerpuyHuM  MeTogoM.  CTaTUCTUYHHMM — aHami3  MPOBOAMIM 3
BUKOpHUCTaHHAM maketry mnporpam SPSS 22 (SPSS Inc., Yukaro, lmminoiic,
CILIA).

Pezynomamu Tlicns 3Buuaiinoi omepariii 6e3 MCAO uepe3 24 ronunu
BCTAHOBJICHA KOHIIEHTpAIIis TJIyTaMaTy B CHUHHOMO3KOBIH pivHI Ha piBHI 2,3 +
1 MM/n. V mpoomepoBanux 1rypiB 3a mporenyporo MCAO 3adikcoBaHo
30UTbLIEHHS KOHILIEHTpALIi L€l peYOBUHU: Y TBAPHUH 13 ITpynu Iuiamnedo - 1o 23 +
4,4 MmM/n, y TBapuH, 1m0 BxkuBanu mipysar - 10 11,1 £ 2,0 MM/t (p <0,01). [o
TOTO K, KOHIIGHTpAIlis TIIyTaMaTy B JIKBOpPi Oysia BIpOTiAHO HUKUOIO Yy HIYPiB,
AKi OTpUMYBajHM TMipyBaT TMicAsS 1HCYJbTY, TMOPIBHAHO 13 IIypamu, SKi
OTpUMYBaJU Maredo micis iIHCyNbTy. 3adikcoBaHa KOHIICHTpAIlisl TIyTamaTy B
KpOB1 uepe3 TWXKJAEeHb Ticis omepariii: y tBapud I rpynu - 74,7 = 22,5 % (p
<0,01), II rpynm - 98,1 = 20,6 % (p <0,01), III -101 £ 16,1%,,.

Y mypiB, sSKi OTpUMYyBajid TMIpyBaT MPOTATOM OJHOTO  MICSIS,

KOHIIEHTpAIlisl aJlaHiHy Ta a-KeTOTJyTapaTy B CHPOBATIl KPOBi 30UIbLIyBaNach
Ha 3 Ta 13 % (p <0,05) BiIHOCHO BUXITHHUX PiBHIB.
Bucnosxu IlponeMoHCTpOBaHO 3Ha4yHE MIJIBULEHHS pIBHS TIJIyTamaTy B
irmemizoBaHiil TkaHuHI MO3Ky. [likOB1 piBHI riayTamary peectpyBaiu depes 24
ron micas iHAykuii  imemiero  MCAO. IloctynoBo piBeHb riyTamary
3HM)KYBATUCA 1 TOBEPTABCS J10 BUXIJHOIO PIBHS Y€pe3 THXKACHb MICHA 1HIYKLIL
imemii. O0’eM BIUIMBY IIyTaMaTy Ha MO30K YIIPOJOBX IMEPIIOrO THXKHS MICIIS
1HCYJIbTY OYB BUILUM, HIX y niepdy3iiiHOMY MO3KY.

3adikcoBaHo, 10 TipyBaT nOpu3BoaAuTh 10 S50% 3HMKEHHS PIBHS
rIyTamaTy Bxke depe3 24 TOIUHM Ticis IHAYKIND imemii. JlokasaHa diTka
e(eKTUBHICTh MIPYyBaTy SIK MOTJMHAYa IIIyTaMaTy KpoBi.
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BIIJIUB JEPIIUATY MOHOKCHIY A30OTY HA CTAH BATYCHOI
PETYJISIIII HITYHKOBOI CEKPELII LIIYPIB

Amnacracisa Ianincbka'?, Onekciii Tanincbknii’, Onena CesepuHoBcbka'
JluinpoBchkuii HalionansHui yHisepeuret iM. O. Ionuapa, Juinpo, Yipaina'
IV «Iucturyt racrpoenteponorii HAMH Vkpainu», Ininpo, Ykpaina®
E-mail: biolog.anastasia@gmail.com

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.

Obtpynmyeanna ma mema NO PO3TISTAETHCS K TOJOBHUN TaTbMIBHUN
MEIIaTOp EHTEpPaJbHOI HEPBOBOI CUCTEMHM IUIyHKAa 1 HUIYHKOBO-KHIIKOBOTO
TpakTy. NO 0Oepe y4yacTh SIK y BaryCHO-OIIOCEPEIKOBAHOMY aKOMOJALIHHOMY
Xap4oBOMYy peduieKci HUTyHKa 1 TOBCTOI KHIIKH, TaKk 1 B KOOPAMHOBaHIN
perynsuli  CKopodyBajibHOT (YHKIII NpHU MEPUCTATBTUUYHHUX peduiercax
(Lychkova , 2013). Bimomuii cnoci® OIIHKM BaryCHHUX BIUIMBIB IUISIXOM
IPOBEICHHS  IHCYJIHOBUX TECTIB. IHCyJlHOBa TINOIJIIKEMis  BUKIIMKAE
MOJIPAa3HEHHS siJep OJyKarouoro HEpBY, IO J03BOJII€E BUBYUTH HOTO BIUIMB HA
nutyHkoBy cekpeniro (Chernyad'yev, 2019).

Memoou JlocnipkeHHs MpoBOAWIN Ha 59 Oinux J1abopaTOpHHUX IIypax-
camirsix JiHii Wistar, macoro 200-230 1, SKUX yTpUMYBaJId Ha CTaHAAPTHOMY
parioni BiBapito. ExcriepuMeHTH TPOBOJUTUCH 3 JIOTPUMaHHSIM HOPMATHBIB
Kongenmii 3 Oioetuku Pamu €Bpornu (1997 p.) Ta 3 moTpuMaHHSIM BUMOT
"3araqbHUX €TUYHMX MPHUHIUIIB MPOBEJACHHS EKCIIEPUMEHTIB Ha TBapuHax',
(2001 pik). B sixocTi 6510KaTOpy CUHTE3y MOHOOKCHY a30Ty BUKOPUCTOBYBAIIH
1% cycnensito No-HiTpo-L-aprininy (Sigma-Aldrich) y go3i 40 mr/kr. Ilicas
18-Tn romMHHOI Xap4oBOi JempwBaIlii 3 BUIBHUM JOCTYIIOM JO BOJH, IIypiB
HApKOTU3yBaJu PO3UYMHOM KeTaMiHy Tiapoxiopunay (110 wmr/kr), a micis
IPOBOJAMIAM 3a0ip LIIYHKOBOTO cOKy. Ilpu Oi10XIMIYHOMY JOCHIDKEHHI B
IUTYyHKOBOMY COIll BH3HAYaJld KOHIIEHTPALI0 MENCUHY Ta TacTPONpPOTEiHIB
(GbOTOMETPUYHUM METOJIOM Ta MpoBOAUIM BUMiptoBaHHs pH 3a gqomomororo pH-
meTpa. [yt OIliHKM BILTMBY MapaCUMIIATUYHOTO BiJI1Ty BEr€TaTUBHOI HEPBOBOI
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CUCTEMHM  HA  NEpIOJMYHY  JIJIBHICTb  FacTPOAYOJEHAIbHOI  30HHU
BUKOPUCTOBYBAIM MOAM(DIKOBAHY METOJIMKY MHPOBEIEHHS 1HCYJIHOBOI MpoOH,
3T1IHO 3 KO TBapWHAM BBOJWJIM MIAMIKIPHO 1HCYJiH B a031 5 MO/kr. s
CTATUCTUYHOI'O aHalli3y OTPUMAHOTO YHUCJIOBOIO MaTepialy BUKOPUCTOBYBAIH
JNECKPUTITUBHY CTAaTUCTUKY. BiIMIHHOCTI, OTpMMaHi 3a METOAOM IapHUX
MOPiBHSHB, BBaXKaIU Biporiguumu mpu p<0,05.

Pezynomamu Ilicna BBeAeHHS 1HCYJIIHY TBapMHaM KOHTPOJBHOI TPYMH
IpOTATOM ToauHu Oyio 3i0paHo 2,30+0,22 M cekpery, mo B 2 pasu (p<0,01)
OuIbIlle Yy MOPIBHSHHI 3 IHTAKTHUMM mokazHukamu (1,12+0,10 mn). Bussieno
3pOCTaHHS KHCJIOTHOCTI IIJTYHKOBO COKY 3a nokasHukoMm pH Ha 14% (p<0,05).
301bIIeHHs KOHIEHTpalli nencuny a0 piBHsa 1,12+0,06 mr/mu, mo B 1,7 pasu
(p<0,01) Bumie y mNOpIBHSAHHI 31 3HAYE€HHSIMHU 1HTaKTHUX MypiB (0,66+0,03
Mr/mi). 3MIH Yy KOHIEHTpalli TIIKONPOTEiHIB LUIYHKOBOTO COKY HE
BCTAHOBJIEHO. TOOTO BHSIBJIEHO, IIO0 OMNOCEPEIKOBAHA I1HCYJIIHOM CTHUMYJISLIS
HEHTPAIbHUX sIep ONyKaloyoro HepBa CHpUsiIa CTUMYJSIil CEeKpeTopHOI
AKTUBHOCTI TOJIOBHUX Ta Mapi€TAIbHUX KIITUH CIU30BOT OOOJIOHKH LIUTYHKY HE
BUKJIMKAIOYHW 3MIH B CEKPETOPHIH aKTUBHOCTI ITOBEPXHEBO-EIITENIATbHUX
KJIITHMH, III0 B3arajli MO>KHA BBakaTu mno3utuBHOIO Bignosimmaro COIIl Ha
BaryCHy CTUMYJISIIIIO.

[IpoBeneHHs 1HCYJIIHOBOTO TecTy Ha (POHI OJHOPA30BOTO BBEICHHS L-
NNA BuKIMKaNO0 3MeHIIeHHS 00’ eMy 4acoBoi mopiii coky Ha 43% (p<0,01) y
nopiBHsHHI 3 (oHOBUMM Toka3zHukamu (1,33+0,25 mn). Piens pH 3pocTtaB Ha
59% (p<0,05) y mopiBHsHHI 3 (oHOBUMH 3HaueHHIMH (2,12+0,16).
KoHueHTpaniss nencuHy y HUTyHKOBOMY COLIl IPOJOBXKYBaJIa OyTH 3HMKEHOIO
(0,32+0,05 mr/mn) sk 1y ¢oni (0,46+0,08 mr/mi), mo Ha 30% (p<0,05) meHiie
y TOpPIBHSHHI 31 3HAYEHHSAMM IHTAKTHUX TBapWH. BCTaHOBJIEHO 3MEHIIEHHS
KOHLEHTpalli riikonporeiniB nuryHkoBoro coky (0,009+0,002 mr/min) Ha 84%
(p<0,01) y mopiBHsHHI 3 (OHOBUMH 3HaueHHsIMU. OT)ke Ha (OHI BBEACHHS
HECEJIEKTUBHOIO OJIOKATOPY CHHTE3y OKCHUIY a30Ty BiJI0yBajoOCh T'ajibMyBaHHS
CEKPETOPHOI  aKTUBHOCTI  TOJIOBHMX, IMapl€TalbHUX Ta  IOBEPXHEBO-
eniTeaiaJbHUX KIITUH CIM30BOi OOOJIOHKHM HIIYHKY Y BIANOBIAL Ha 1HCYJIIHO-
1HIyKOBaHy BaryCHy CTHUMYJIAIIIO, 32 BHINECKA3aHUX yYMOB ACQIIIUTY OKCHIY
a30Ty, MPOXOJUTh peBepcyBaHHs (YHKIIOHAIBHOI BIJMOBII MapieTadbHUX (32
3poctanHsM pH) Ta ronoBHUX (32 3MEHINIEHHSM KOHIIEHTpAIIil MEeTICUHY) KIITHH
CIM30BOi OOOJIOHKM HUTYHKY. BpaxoByrouw Te, 110 BIAMIYAETHCSA 1 3HMKEHHS
KOHLEHTpalli [IKONPOTEiHIB B HUIYHKOBOMY COLl, MOXHAa HPUITYCTUTH IO
NedIIUT OKCUTY a30TY MOPYIITYE MICIIEBY BaryCHY PETYJISIIO.

Bucnosxu BcraHoBieHO 1O e(IIIUT MOHOOKCUIY a30Ty, BUKIMKAHHIM
OJTHOPA30BMM BBEJICHHSM HECEIEKTHBHOTO OJOKATOPY CHHTa3u OKCUAY a30Ty
(L-NNA) Bukivkae 3HMXEHHS KOHIEHTpAIlil TENCUHY TJIKOMPOTEiHIB Ta
BOJIHEBUX 10HIB B IIIYHKOBOMY COIll. B IHTaKTHMX ymoBax 1HCYJIIHOT€HHA
CTUMYJIALIST UEHTPAIbHUX siAep OJyKalouoro HEpBY HOCHTH IMPOTHO30BAaHUMN
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CTUMYJIIOIOYMI BIUIUB, TOJI SIK 32 YMOB TOCTPOro AE€(PIUUTY OKCHUAY a3oTy
BIJIOYBA€EThCS PEBEPCHBHA BIAMNOBIAb, IO CBIAYUTH MPO NPSIMYy y4acTb
MOHOOKCH/Ty a30Ty B Iepeadi ehepeHTHOI BaryCHOI iMITyJIbcallii.

POJIb TUPOIJHUX TOPMOHIB B ®OPMYBAHHI TIPOCTOPOBOI
IHAM'ATI TP T'OCTPOMY I XPOHIYHOMY CTPECI
Y IIYPIB PI3HOT'O BIKY

Ounena Jlemuenko, Onexcanap Poguncoknid, Jlrogmuiaa Cxkyonnbka
3 « JIHinponeTpoBchbKa Meau4Ha akajemis», J{Hinpo,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 THpOITHHUX TOPMOHIB, Ha CHOTOAHI, BIJIOMI JBa BaKJIMBUX
MOMEHTH 3POCTaHHS 3aXBOPIOBAHOCTI 3 OJTHOI0 OOKY 1 aHTUCTPECOBUM €(eKT, 3
iHmoro. Posb THpoinHuX ropMoHIB y GopMyBaHHI IPOCTOPOBOI MaM'ATi y OLIHUX
HIypiB HAa TJ1 FOCTPOrO Ta XPOHIYHOTO CTpECa BUBYAINUCS HAMHU B BIKOBOMY
acrnekTi. MoAeIIio rocTporo 1 XpoHIYHOTO cTpeca 0yso nepedyBaHHS TBApUH 3-
X BIKOBHUX TPyl (IOBEHUIbHUX (4 - 5 TWXKHIB), MOJIOAUX (5 - 6 MICSAILIB) 1 CTapUX
(1,8 - 2 poku)) B Bomi 20° mpoTSAroM 5 XBWJIMH OJHOPa3oBO, ad0 LIOJHA B
TPUBAJIOCTI 5 JHIB. Mojenb rinep - TIMOTUPEO3y CTBOPHOBANACS HUISIXOM
BBeJcHHS 3 Tketo L-tupokcuny (Himeuunna), abo Mepkazomina (Ykpaina)
IPOTATOM 2- X THXKHIB.

JlocmiDKeHHST MPOCTOPOBOI MaMm'siTi 'y BOJHOMY JabipuHTI Moppica y
IOBEHUIBHUX NIypiB BHSIBWJIO BIICYTHICTh 3MIH JIATEHTHOTO TEPIOy
3HAXO/PKCHHSI PATYBAJIBHOI MiJICTAaBKK HA TJII TINEPTHPIO3Y 1 ICTOTHE 3HIKECHHS
naHoro nokasnuka Ha 40% mpu roctpomy 1 Ha 25% mpu XpoHIYHOMY cTpeci. Y
MOJIOJIUX UIypiB Yac 3HAXOJKEHHS MiACTaBKU miaBUIIMBCS Ha 127% 1 58%
BIJIIOBIJTHO TIIEp — 1 TINOTUP103y Ha (OHI rOCTPOro cTpeca, a Takoxk Ha 34% 1
17% mnpu rinep — i TiNOTHPIO3y BIANOBIAHO Ha (POHI XPOHIYHOrO crpeca. Y
CTapuX UIYpiB TMOTIPIIEHHS MPOCTOPOBOI MHam’sTi BIAMIYAIOCH JIMUIIE MpU
rineptupeo3i Ha GOH1 XPOHIYHOTO cTpeca. MOXIuBO, Taki 3MiHH Yy (POpMYBaHHI
IPOCTOPOBOI MaM’ATI Ha (OHI CTpeca MOB’A3aHI 3 AKTUBHICTIO OKPEMHX

HEHPOMEIIATOPHUX CHUCTEM MO3KY. 30Kpema, T[OKpaIleHHs BHUPOOJICHHS
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HaOyTOro 3aXHUCHOTO pediekca y FOBEHUIbHIX IIyPiB, BOUEBU/b, 3a0€3METYETHCS
nigsuimeHHuM Bmictom ['AMK (wa 40%) B HeOKopTeKc1 1 TiyTamaTry B
rinokamii (Ha 33%). [loripiieHHss TPOCTOPOBOT MaM’sITI y MOJIOAUX Ta CTapUX
IIypIiB CYNPOBOHKYBAIOCH HAJIMIPHUM 30UIBIIECHHAM TiIyTamaTry B Kopi (10
65%) 1 rinokammi (1o 110%).

OTxe, aHTUCTPECOpPHHUH e(EeKT THUPOITHUX TOPMOHIB, SKHH MOMKIUBO
3abe3neuyerbes migBumieHuM BmicTom [TAMK Tta riiytamatom, CyTTEBO
BUPAXCHUH y IOBEHUIBHUX TBapvH. B MeHIIOMY CTymneHi JaHa i THPOITHUX
TOPMOHIB BHSIBJISIETBCS Y CTapUX LIYPIB 1 BIACYTHS B MOJIOJIOMY BILIL.

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).

IHHOKA3ZHUKHU MOP®O-®YHKIIOHAJIBHOI'O CTAHY CEPLIA 3
HPOMI’KHOIO ®PAKIICIO BUKHUAY JIBOI'O IIJTYHOYKA ITPHU
IHO®APKTI MIOKAPJA 3 PI3BHUMMU CYITYTHIMHA ITATOJIOT'TAAMH
Y HOJIOBIKIB ITIOXXJIOI'O BIKY

Ioaina Kpamapenko, OsieHa X0MeHKO
JuinponerpoBchke TepuTopianbue BiaaineHHs MAH Ykpainu,
Huinpo, Ykpaina
JIHIpOBCHKMIA HalliOHATBHUHN yHIBepcuTeT iMeH1 Onecst ['oHuapa,
Juinpo, 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.

[npapkr miokapaa (IM) € oaHi€er0o 3 OCHOBHUX NPUYHMH MEPEIYACHOT
CMEpPTHOCTI Ta 1HBAJIJIHOCTI HACEJICHHS, IO MiATBEPIKEHO TAaHUMH CBITOBOI
CTaTUCTUKU. AKTYaJbHOIO 3aJUIIAE€THCS MPOoOIeMa 3HUKEHHS YUCENIbHOCTI 0Ci0
13 JaHOIO TATOJIOTI€l0, ONHAK, JIiKyBaHHs IM € HOBrorpuBayiuM 1 He 3aBXIU
Pe3YJbTaTUBHUM Y 3B'SI3KY 3 HEOJHOPIAHICTIO MOMYyJsAIii namieHTiB i3 IM, mo
3aroCTprO€ HEOOXITHICTh MU(PEPEHIIMHOTO TPHHIMIYY MEINYHOI JTOTIOMOTH.
JIuCKyCIiHUM € MUTAaHHS MPOTHOCTUYHUX MPEIUKTOPIB TPUBATIOCTI KUTTS TICIIS
IM, HemOCTaTHRO BHBYCHHMHM 3aIMINAIOTHCS 3MIHM CEPIIEBOI MISUTBHOCTI TPH
KOMOPOIJTHUX CTaHaX.

Meta  pmocmiKeHHs: TPOBECTH  aHami3s  Mopdo-(QpyHKIIOHATBHUX
MOKA3HMKIB Cepls 3 MPOMDLKHOI (pakii€r0 BUKHY JIBOTO HUIyHOUKa npu IM
P13HOI KOMOPO1THOCTI Y YOJIOBIKIB TOXUJIOTO BIKY.

Hocnimkenns: npooawid 3 B K3 «JIHIMpoBChKkUI 00JaCHUM KIIIHIYHUM
HEHTp KapJioiorii Ta kapaioxipyprii» y M. [duinpo. O6crexxeHo 23 4donoBika
noxuyioro Biky 3 IM y roctpiif ¢a3i 3 mpoMikHOI (PpaKIli€er0 BUKUIY JIIBOTO
IUTYHOYKA 3 PI3HUMU cynmyTHIMH marosiorisimu. [lo I rpynu yBiitnum 6 ocio, y
skux IM cymnpoBopKyBaBcsl JereHeBoro HemocrtarHicTio; I rpymy ckianu 6
oOcTexkeHnX 3 XpoHIuHUM Oponxitom; III rpymy — 6 4omoBikiB, 1H(papKTHUN
CTaH SKUX TMOEAHYBaBCcs 13 mykpoBuM mgiaberom II tumy; IV rpymy — 5
JOCIIPKYBAaHUX 13 aT€pOCKIEPO30M. YCI YOJIOBIKM Oynau mpoiH(OpMOBaHi 1010
BUKOPHUCTAHHS JaHUX JOCIIKEHHS Y HAayKOBiH poOOTi 1 1ajy Ha 1€ TUCEMOBY
3rony. Bu3Hauanu iHAEKC Macu TuUIa, 1HAEKC KOMOPOIIHOCTI; MoOpdo-
(YHKIIOHAIbHI TOKAa3HUKM BIJAUNB CepUsd Ta MHOro KianmaHHOTO amapary
JOCHIIKYBalIM  exokapaiorpapiuaum — MeronoM. CraTHCTHYHY — OOpOOKY
IPOBEJICHO 32 JOTIOMOTrOI0 MPUKIaAHOI porpamu Statistica 6,0 for Windows.

BcranoBneHo, mo iHAEKC Macu Tila 3HaXOAMBCS y MeXax HOPMHU Yy
TpeTUHU 4oJIoBIKiB. OxupinHs | ctynens Oyno BusiieHo y 22% oci6, II
crynens —y 33%, a pemra (9%) manu Il ctynias oxxupinns. [Haekc Macu Tina
3HaXOAMBCS Y MEXKax HOpPMHU y 1osioBuHM 4oioBikiB I Ta IV rpyn ta 'y 34% — 11-
oi. Cepen ocib 13 ykpoBuM J1abeToM He Oys1o »k0aHo0i 6e3 oxupiHus, xoda III-
pO1 cTaiii HAIJIMIIKOBOI Barum y Il Tpymi TaKoXX HE BHUABICHO. I[HIEKC
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KOMOPOIJTHOCTI B yCiX OOCTEXEHUX NMEPEBUIIYBaB BIAMITKY 5, IO CBIIYUTH MPO
HEBTIIIHUNA MPOTHO3 TPUBAIOCTI KUTTS JaHUX NALIEHTIB MICIS MEPEHECEHOrO
iH(papkTy — MeHie, HiK 10 pokiB. Y 4oJoBikiB | rpynu BUABICHO 301IbIICHHS
KIHIIEBOT'O J[1aCTOJIIYHOTO PO3MIpYy MPaBOro HUTyHOUYKa — Ha 16% BiIHOCHO OC10
IV rpymu.

[HdapkT Miokapaa 3 TPOMIKHOIO (PaKIi€l0 BUKUAY JIBOTO MITyHOYKA,
MOE€THAHUN 13 HyKpoBUM pgiaberom Il Tumy, y 4YONOBIKIB MOXHJIOTO BIKY
CYyNpOBOKYBaBCSl  MIJIBUIICHHSIM 1HJEKCY pO3MIpy JBOrO Tepencepas,
KIHLIEBOT'O J11aCTOJIYHOIO PO3MIPY Ta 1HAEKCY KIHLEBOI'O J1aCTOJIYHOTO 00'eMy
J1BOTO HUTYHOYKA MOPIBHSAHO 3 MOKa3HUKaMHu npu IM, noelHaHNUM 13 JIET€HEBOIO
HEJOCTaTHICTIO.

[Tnomia niBoro mepeacepAs 4oJOBIKIB MOXUIIOTO Biky 3 IM, moeaqnanum
13 JIETEHEBOIO HEIOCTATHICTIO, 3 MPOMDKHOI (pakli€l0 BUKHUAY JIBOTO
HUTyHOUYKa, Ha 6 % 3MEHIlIeHa BIIHOCHO 0C10 BIJIMOBIIHOTO BIKY Ta CTaTl, Y AKUX
JIaHy MaTOoJIOT1I0 CYIPOBOIKY€E XPOHIYHUN OPOHXIT.

[Topoxuunu cepust y 75% nocimigxyBaHUX Majld HOpMaJbHI PO3MIpH, a
pemnti OyJa mpUTaMaHHa AWISTAIlS HOTO JIIBUX BiAAUTB (Mpu noeaHanHl IM Ta
aTepoCKIIepo3y - MOJOBUHI 0CIO Tpynu); 52% mNali€eHTIB Mald 3HUXKEHY
CKOpouyBaJbHY (YHKIIIIO JIBOrO mUTyHOUYka; 22% — ioro rinepTpodiro.
Haii6inpiri 3MiHM JTIBOTO INUIYHOYKA CIOCTEPITAUCh Yy 4YOJOBIKIB 3 IM,
noeHaHuM 13 aiaberom Il tumy.

VY 40510BIKIB MOXWIOro BIKY Ipu IM 3 mpoMIKHOIO (PpaKLI€r0 BUKUIY
JIBOTO NUIYHOYKAa, HE3AJIEKHO BIJ CYIYTHbOI NATOJIOTIi, HasABHI 3MIHU
KJIaMIaHHOTO amapary cepiit: Gidbpo3 mitpanpHOro kinanany y 100% ocio; y 43%-
yoro kanbluHO3; y 50% — 3MIHM TpPHUKYCHIAQJIBHOIO KJamaHy, B YyCiX —
HEJOCTAaTHICTh CTYJIOK MDKIEPEACepAHO-IIUTYHOUKOBUX KJIamaHiB, IO €
MPUYHUHOIO 3BOPOTHOTO TOKY KpOBi Y 45% 40JIOBIKIB 3 JaHOIO MATOJIOTIELO.

[Toganeine BUBYEHHS OCOOIUBOCTEH MOP(O-PYHKIIIOHAIBHOTO CTaHy
cepls 3 NPOMDKHOI (pakilie€r0o BUKHAY JIIBOrO IUIYHOYKAa Mpu 1HGAPKTI
MioKap/ia pi3HOi KOMOPOIMHOCTI y 0Ci0 PI3HMX BIKOBUX TI'PYIN HAJAacTh 3MOTY
3aCTOCYBaHHS IU(EPEeHINIHOBAHOTO MIAXOAY JJIA IMiJABUIIECHHS €(PEKTHUBHICTH
MEJINYHOI JOIIOMOTH.

BIIJIUB ECTPOI'EHY TA ITPOT'ECTEPOHY HA PIBEHb
I'IYTAMATY KPOBI

Mapuna KyuepsiBa', Onena Cesepunoscbka', Mernio Boiiko?
JlHinpoBCchKuii HationansHui yHiBepeutet iM.O.Ionuapa, J{uinpo, Ykpaina'
Kadenpa anecresionorii Ta KpUTUYHOI 1OMIOMOTH, MeaAUYHUN LIEHTP
yHiBepcuteTy Copoka, @akynbTeT MEIUYHUX HayK, Y HiBepcuteT beH-I'ypiona
B Heresi, beep-1llesa, I3pains’
kucheryavaya98776(@gmail.com
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THE EFFECTS OF ESTROGEN AND PROGESTERONE ON BLOOD GLUTAMATE
LEVELS
Maryna Kucheriaval, 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.

Ob6rpynmyeanns ma mema. JKiHOY1 CTaTeBlI TOPMOHM €CTPOTE€H Ta
IIPOreCTEPOH BIJIOMI AK PEUYOBHUHU 13 HEHPONPOTEKTOPHUMHM BIIACTUBOCTSIMH.
Bonu nomnepemkyoTh po3BUTOK PI3HOMAHITHUX HEHWPOJIEreHEPATUBHUX CTaHIB.
[Ipy 1bOMY BHCOKI KOHILIEHTpAlli TJiyTamaTy y MO3KOBUX pIiJIMHAX YUHSTH
HelpoTokcnuHui edekt. [IpunmyckaeTscs, 1Mo eCTpOreH Ta MPOrecTepoH YUHSThH
peani3yloTh CBOI HEHPOMPOTEKTOPHI BIACTHBOCTI Yepe3 TiyTaMmaT-3alydeHi
MexaHi3Mu. MeTa poOOTH — JOCIIUTH BIUIMB €CTPOTEHY Ta MPOTECTEPOHY Ha
PIBEHb IITyTaMaTy KPOBl yIPOJAOBK MEHCTPYAIbHOTO IUKITY.

Memoou. JlocniixkeHHs 3aTBepIKeHl Ol0THMYHOK [HCTUTYLIMHOO
KOMiCi€l0o 3 oOcTexkeHHsT MeaudHoro ueHTpy yHiBepcutery Copoka B
Menuunomy ueHTtpi yHiBepcurery Copoka, beep-llleBa, I3painb, Koxuwii
yY4acCHUK HaJaB MUCHMOBY 3TOAy. Y MJOCHI/KEHHI B3SUIM y4acTh MPaKTUYHO
3nopoBux 31 wyonoBik 1 45 xiHok. KokHa JKiHKa Maja peryJsipHHi
MEHCTpyadbHUNU UK 26-32 mHl. Jlo AOCHIIKEHHSI HE JOMYyCKalu KIHOK, SKi
OpUiiMaloTh  OpaJibHI ~ KOHTpAlENTUBM  a00  MalTh  HEPeryJspHHI
MEHCTpyaJIbHUU IUKJI. Y YOJIOBIKIB Opanu oaHy HpoOy KpOBi, a y JKIHOK —
4OTHpU TPOOM: Ha MEPIINH, ChOMHUM, 3a JBa JHI J0 Ta 4epe3 9 IHIB Mmicis
oByJALi. Y 3pa3kax KpOBI BHM3HAYalu KOHLIEHTPAIlI0 TIyTamary, €CTPOreHy,
nporectepony, riawoko3n, GOT ta GPT.

Jlis  BU3Ha4YeHHS TIyTamaTy KpOB JENPOTEiHI3yBalIM  JIOJAAHHSIM
PIBHO3HAYHOI YacTKH 3aMOpokeHoi 1M xmopHoi kucinotu Ta neHTpudyryBaiu
Ha 10000*g 10 xBunuH npu 4°C. Jlam 30upanu CynepHaTaHT, KOPUTYBaJIHA HOTO
no pH 7,2 3a nomomoroto 2M H,CO3 i 36epiramu mipu 80°C yisi mogaIbImx
anamiziB. KoHieHTpawiro riyTamaTy BHU3Ha4Yaidu (IOPUCTUYHUM METOAOM
['pexema Ta AnpicoHa.

3ans BU3BHAUEHHSI €CTPOTEHY Ta MPOTreCTepOHY KpOB LEHTpUYTYBaIH,
30epirajd CHpPOBaTKy B MOpO3WiIbHIA kamepi npu -80°C. BumiproBaHHs
MPOBOJWIN B EHIOKPUHOJIOTIUHIN Jaboparopii Meauunoro nentpy Copoka,
BUKOPHUCTOBYIOYM MpoOy Ha ectporen/mporecrepon ADVIA Centaur (baiiep).
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PiBH1 BUMIpIOBAaHUX PEUYOBUH MOPIBHIOBAIM MK T'PYIIOI0 YOJOBIKIB Ta XKIHOK Ha
NOYaTKy MEHCTpYyallii 3a JOMOMOT0OI0 t-TECTy Ha PIBHICTh 3Ha4UeHb. [lOopiBHAHHS
MDK KIHKaMM Ha PI3HUX CTaisX IUKITY — TOBTOpHUM 3amipoMm ANOVA.

Pesynomamu. Tlin yac AOCHiPKEHHS HE BUSBJICHO 3HAYHOI PI3HUIN MIXK
rpyliaMl 4YOJIOBIKIB Ta KIHOK Ha IMOYATKy MEHCTpyallii y piBHI KOHIIEHTpaIlii
TJIFOKO3U Ta MiX >kiHKamu mpotsroM nukiy. Konnentparii GOT ta GPT ne
3MIHIOETHCS MPOTATOM LUKITY, TPOTE€ BOHU OyJIM 3HAYHO BHUIIMMH B YOJOBIKIB,
HIXK Y KIHOK.

PiBeHp rayramary y KpOBl BUIIHMNA y YOJIOBIKIB, HIK Y IHOK Ha MOYaTKy
MeHcTpyanii. IIpoTsroM LHMKIY BIAMIYEHO PI3HUIKO Yy pPIBHI TJIyTamary.
CroctepiraeTbCs 3HWKEHHS PIBHA TIJyTamary y Apyrid mpoOl, MOpPIBHSAHO 3
NEPILOI0, TPETIN — 3 MEPIIO0 Ta IPYroro. Y 4eTBepTiid mpoOi piBeHb TilyTamaTy
BUILMH, HDK Y TPETIH, OJHAK HWK4YMK 3a mepiny 1 apyry. PiBeHb ecTporeny B
KpPOBI KIHOK MIABUIIEHUI Yy Apyriil, TpeTid Ta yeTBepTid mpoOi, MOPIBHIHO 3
nepioro. [Iporecrepon 3HayHO 30UbIIEHMH Yy TpeTid npoOi, WOro mkK — y
4eTBEPTIH MpooOi.

Bucnosku. PiBeHb riayTamaTy KpoOB1 KOpEIIOE€ 3 PIBHEM €CTPOTeHY 1
MIPOTEeCTEPOHY Y IIJIa3Mi KPOBI: 3apPEECTPOBAHO UITKY 3aJI€KHICTh ITIABUIIECHHS
PIBHSI TOPMOHIB Ta 3HI)KCHHS PIBHS TITyTamary.

MOP®OJIOI'TYHI ®OPMMU XPOHIYHOTI'O 'TACTPUTY IIPU
CYIIYTHBOMY YPAKEHHI HIJJILJTYHKOBOI 3AJ1031

! Iriogmmnina Cky6unbka, 2Onena CeBepuHOBCbKa, | Ouekcanap
PoayHcbkuit
13 «/IninponeTpoBchbKa MeAMYHA akaaeMis», M. Jlainpo, Ykpaina
2JlninpoBchKui HallioHanbHU yHiBepeuTeT iM. Onecs ['onuapa,
M. Jlainpo, 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.

Obepynmysanus. XPOHIYHUWA TacCTPUT - TOIMUpPEHa XBOpoOa MUTyHKA.
[leBni wmopdomoriyai  (GopMu XpPOHIYHOTO TAacTPUTY TICHO TIOB'SI3aHI 3
OHKOJIOTTYHHMH XBopoOamu. Bepudikariist JiaraHo3y MOXIJIHBA JIMIIE HA IT1/ICTaBi
JOCIIIKEHHST 010NTaTiB HUIYHKY, IO JI03BOJISIE TIOB’SI3yBATU 3MIHU CTPYKTYP 3
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cTtaHoM iX (yHKUiH. OCTaTOYHO HEBUPILIEHUM MNHUTAHHSAM € BIUIUB YPaKECHb
H1JIUTYHKOBOI 3271031 Ha MOP(O-(QYHKIIIOHATILHUNA CTaH CIU30BOT IILTYHKY.
Mema: 3a MOp(OJIOTIYHUMHU KPUTEPISIMHU BUBUUTH PI3HOBUJIU XPOHIYHOTO
racTpUTy acOLIMOBAHOIO 3 XPOHIYHUM ITAHKPEATUTOM.
Mamepianu i memoou. B po60Ti npoaHasizoBaHa MeJIMYHA JOKYMEHTAIIis
60 XBOpUX Ha TaCTPUT Ta MAHKPEATUT, IO MPOXOIUIH JIiKyBaHHs B JikapHi L.I.
MeunnkoBa. KpurepisiMmu BkItoueHHs Oyiu 4osoBiky BikoM Bix 20 1o 50 pokis,
BizicyTHICTH Helicobacter pilory, mpodeciiHuX Ta CymyTHIX XBOPOO: I[yKPOBHIA
nia0eT, MUTOBUAHOI 3aJI03H, CEPIEBO-CYJAMHHUX 3aXBOPIOBAHb Ta OIEparliil.
BuBueHHi pe3ynbTaTH TICTOJOTIYHOTO JOCIHIKEHHS CIM30BOI  OOOJIOHKH
aHTPAJIBHOTO BIAAULY HUTyHKAa y 30 XBOpMX Ha XpOHIYHMWA racTpuT T1a y 30
XBOPHUX HA XPOHIYHUM racTPUT aCOLIMOBAHUM 3 XPOHIYHUM MMAHKPEATUTOM.
Pesynomamu. Y 5 (16,7%) xBopuxX Ha XpOHIYHUN TracTPUT HE BUSBICHO
NATOJIOTIYHUX 3MIH B CIIM30BId OOOJIOHII HUTyHKA. Y pemtu 25 XBOpux
BCTaHOBJIEHI: oBepxHeBUid racTput y 14 (60%) xBopux, cepen skux 9 (30%) 3
NOMIPHOIO akTUBHICTIO 1 5 (16,7%) 3 BUPaKEHOIO AKTHUBHICTIO; XPOHIYHHIA
nomipauii arpodiunuii ractputr y 7 (23,3%) xBopux Ta B 4 (13,3%) -
atpodiuno- rineprutactuuHui ractputT. Cepen 30 xBopux Ha XPOHIYHUUN
TacTPUT 3 CYNMyTHIM MaHKpeaTuToM HanlOinbime ckiamu 11 (36,6%) xBopux Ha
aTpo(iuHUN TaCTPUT 13 c1ab0 BUPAXKEHOIO 3aNaibHOI0 peakiiero 1a 14 (46,6%)
XBOpUX Ha aTpoQivHO-TIMEPIUIACTHYHUN TacTPUT 3 CJIa00 BHPAKEHOIO Ta
BHUpaXXeHO peakuiero. Y 2 (6,6%) XBOpUX BCTaHOBIECHUN XPOHIYHHUI racTpHT,
a3 (10%) xBopuX Majy XpOHIYHUI NOMIPHUH T1NEPIIACTUYHUN TaCTPUT.
Bucnosox. Takum 4uHOM, BCTAHOBJICHO 30LIBIIEHHS YaCTOTU BHUSBICHHS
atpoiyHOro 1 aTpo(iYHO-TIMEPINIACTUYHOIO TACTPUTIB Yy TMAIEHTIB 3
CYMyTHBOIO MATOJIOTIEI0 MiILTYHKOBOT 3aJ103H.

OCOBJTUBOCTI AJIb®A- TA BETA AKTUBHOCTI EEI' IPH
SATAM’ATOBYBAHHI AHI'VIIMCBKUX CJIIB 3A TOIIOMOTI'OIO
MHEMOTEXHIKHA

fAna ¥Ycenko, Ipuna Kopan, Onena CeBeprHOBCbKA
JIHipoBChKMIA HallioHATBHUHN yHIBepcuTeT iMeH1 Onecst ['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. JlocnipkeHHsT TPOBOJUIUCH, HA CTYJIEHTKaX-T00POBOJIBIX
BikoM Bigx 18 g0 20 pokiB B KkabiHeTI (YHKIIOHAIBHOI JiarHOCTHUKH
JIHIMponeTpoBChKO1 KIIIHIYHOI JIIKAPHI HA 3a113HUYHOMY TPAHCHOPTI. Y mpoleci
PO3yMOBOI AiSIBHOCTI 31MCHIOBAIIA PEECTpallito 3 16 cTaHIapTHUX BIJBEICHD 1
nepBuHHUM aHanm3 EEI-akTMBHOCTI 3a JOMOMOTOI0 arapaTHO-IMPOTrPaMHOIO
komriekecy DXNT32.V19, (BupoOnuk «DX-Complex», LTD, M. Xapkis,
VYkpaina): y cTaHl CIOKO 13 3aKpUTHUMU 1 BIAKPUTUMH OurMa (10 2 XBUJIMHU)
Ta Mij Yac MpUraJyBaHHs IMIOWHO 3amaM'aTOBAaHUX CJIIB 3BUYHUM CIIOCOOOM 1 3a
JIOTIOMOTOI0 MHEMOTEXHIKM (Mo 2 XBWIMHHU). Jlayi BU3HAYAIM CHUHXPOHHICTH
poOOTH NIITHOK MO3KY 3a JIOMOMOTOI0 KOPEJSLIMHOro aHami3y. st KOKHOTO
BUJIy KOTEPEHTHOTO 3B’5I3KY y KOKHOMY YaCTOTHOMY JI1alla30Hi PO3paxoByBaH
roro cepenni 3HadeHHsA. KorepenTHuii 3B's130k 13 3HaueHHAM 0,6-0,69 BBakanu
3B’SI3KOM CEPEAHBOTO CTymeHs, 13 3HadeHHAM 0,7 Ta Oimblmie — 3B’SI3KOM
BUCOKOro crymneHs. CTaTUCTUYHUIN aHali3 JaHUX MPOBOAMBCS 32 JOMOMOIOIO
naketry STATISTICA 6.0. Kputnunuii piBeHb 3HAUYHIOCTI TpHU TMEPEeBIpI
CTaTUCTUYHMX TiNOTe3 npuitmascs piBHUM p=0,05.

Pezynomamu. 1lpu 3BHUYHOMY 3amaM’sITOBYBaHHI 1HO3EMHHUX CIIIB, Y
MOpiBHSHHI 3 (OHOBUM cTaHOM (BIOKpPHUTI) OdUi, y Jiama3oHi aimb(da-dacToT
BIIOYBA€ETbCS  3HMXKEHHA  CIEKTPAJIbHOI MOTYXKHOCTI Yy MeIlajJbHUX 1
NepeIHbOCKPOHEBUX AUITHKaX 000X miBKyJb Ta y TS5, Ol BigBeneHHSAX JiBOi
NiBKYJIl. 3HM)KEHHSI CHEKTPaJIbHOI MOTYKHOCTI y Oeral-niama3oHi - y JIOOHUX
3oHax Ta y Ttoumi T4 (p<0,05). AcouiaruBHe 3amam’ STOBYBaHHS CIiB Y
MOPIBHSIHHI 31 3BUYHUM CIOCOOOM MPHU3BEIO 10 3HUKEHHS CHEKTPaIbHOL
MOTY)KHOCT1 XBWJIb Jllalla3oHy ajib(a-4acTOT B OCHOBHOMY Yy JIBIM MiBKYIII.
3HMKEHHS CIIOCTEPIraNioch y Mpe@pOoHTAIbHUX UISHKaX 000X remicdep, y
no6Hii (F3) Tta Temmopanbaux 3onax jgiBoi miBkym (F7, T3, T5). HaiiGinbm
3HaYHE 3HIDKCHHS 3adikcoBaHEe y 3aJHBOCKPOHEBOMY JIOKYCI JiBOI remichepu
(T5) (P=<0,01). YV niama3oni Oeral-yacToT BiAMIHHOCTEH Yy 3MiHaX
CHEKTPaJbHOI MOTYKHOCTI MIXK acOLllaTUBHUM Ta 3BUYHUM CIIOCOOAMHM
3araM’ATOBYBAaHHS CJIIB HE CIOCTEpIralioch. 3HWKEHHS  CHEKTPalbHOL
MNOTY>KHOCT1 Jllana30Hy OeTa2-4yacTOT MpU CTBOPEHHI acouialiii BiaOylIoCh Y
3aJIHOCKPOHEBOMY JIOKycl npasoi miBky:di (T6) (p < 0,05).

[Ipu 3amam’TOBYBaHHI CIJIiB 3BUYHUM CIIOCOOOM, MOPIBHSIHO 3 ()OHOBUM
3anmucoM (BLOAKpUTI odi), y anbda-AianazoHl BIAMIYEHUH TUIBKU OJMH
BHYTPIIIHBOIIBKYJIbHUM JOBrUM 3B's130K y JniBid miBkym F3-T5 (p<0,05). Ilpu
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acolllaTUBHOMY 3amaM’siTOBYBaHH1 1HO3eMHUX cJiiB crioctepiranu F4-T6 38’5130k
y HpoTWiexHiN miBKydi. KpiM 11b0oro, yTBoproBanach KOPOTKa MIKITIBKYJIbHA
CUHXpOHi3amis MDK Toukamu O1-0O2, mo cBiq4uTh Mpo 0OpoOKYy 00pasiB y
30pOBUX JUIIHKaX 000X reMicep Ta 3aydeHHs 0 MPOLEeCcy 3arnam’ STOBYBAHHS
JIOKYCIB TIpaBoi miBKyi. J[o Toro »x 3’sBisuiuch MDKIIBKYJIbHI 10Br1 F7-F8, C3-
02 1 xopotki C3-C4 3B’s3ku. [Ipu 3amam’iTOByBaHHI1 CJ1iIB 3BUMHUM CIIOCOOOM Y
Oeral-mianma3oHi CHHXPOHHICTH XBWUJIb BIJICYTHS, a TPH AacOIIaTUBHOMY —
3’SBIISUTMCH BEJIMKA KUIBKICTh 3B’SI3KiB, OUIBIIICTH 3 SIKUX € MIKIIBKYJIbHHUMHU
JlarOHaJIbHUMHM, 1110 CBIIYUTH MPO aKTUBHUHN cTaH 000x remicdep. Y Oeral-
Jlana3oHl MpU TPaJuLIHHOMY 3amaM’ siTOBYBaHHI BIPOT1IHUWA MIXKITIBKYJIbHHI
niaroHaneHui (F4-P3) 3B's30k Ta BHyTpimHbONIBKYJIbHMIA AoBruid (F8-T6) y
npaBiii miBKyJi. KpiM TOro, crocrepiraBcsi MiKIIBKYJIbHUNA KOPOTKHM 3B’SI30K
MDK cuMmeTpuuyHuMu Jiokycamu O1-O2. [lpu acouiaTUBHOMY MHCIEHHI
CIOCTEpIralIM MOSBY MIXKITIBKYJIBHUX JlaroHanbHux 3B’ 43kiB (Fpl-F8; T4-T5) ta
BHYTPIIIHbOMIBKYJIbHOTO KOopoTkoro (C3-T5) y 3anHboMy BifuIl JIIBOi MIBKYJI.
Kpim 1iporo, 3’sIBASIBCS BHYTPIIIHBOMIBKYJIBHUHN JTOBTUM 3B'SI30K Y JIIBIM MiBKYJI
Mk Fpl ta Ol 30oHamu. 3rigHo 3 OTpUMaHUMHM JaHUMHU, CHHXpOHI3aIlis y 6eTa2-
Jiara3oHi, OXOIUTIIOUM OOuJBI Temicepu TOJOBHOTO MO3KY, OUIBII
BUPAXKAETHCS Yy JIBIM MIBKYJI, sIKa HA AYMKY OaraThbOX aBTOPIB BBaKAETHCA
BI/IMOBIJAIBHOIO 3a TIPOIICCH JIOTIYHOrO MHCHCeHHsA. Ponb ckinagoBux OeTa-
Jiana3oHy He3HauHa. Tinpku B 30HI T6 Bimmidanu Biporigae (p<0,05)
3MEHILEHHS CIIEKTPAJIbHOI MOTYKHOCTI XBWJIb O€Ta2-/11a1ma30Hy.

JlaHl KOrepeHTHOro aHaji3y JO3BOJIAIOTh IPUIIYCKATH, IO MpHU
MHEMOHIYHOMY 3araM’SITOBYBaHHI OUIbII BHCOKAa KOTEPEHTHICTh Yy CHCTEMI
MDKIIBKYJIBHUX 1 CHMETPUYHUX BHYTPIIIHBOIIBKYJIBHHUX 3B'SI3KIB LICHTPAJIbHUX,
TIM'SHUX Ta JOOHMX oOjacteil Moxe OyTH OOyMOBJieHA OUIbII BUPAKEHUMHU
aKTUBYIOUMMHM BIUIMBAMH Ha KOpY 3 00Ky Hecnenu(piyHOI TaJaMIYHOI CUCTEMH.
VY cBOIO yepry BHCOKa KOTE€PEHTHICTh MOJIETIIY€E 1HHOPMAIIIIHY B3aEMOIII0 MK
TIM'SSHUIMU 1 MOTOPHHMH IIEHTPAJbHUMH, a TaKOX TIM'SHUMH 1 JIOOHUMH
JTUISTHKaMH MO3KY, CIIPHUSIIOYM OUTBII MIBUAKOMY MPUUHSTTIO PIllIEHHS 1 BUOOPY
pyxoBoi mporpamu. Takox mpu abCTpakKTHOMY 3araM’STOBYBaHHI HOBHUX CIIB
CUHXPOHi3aIlisl Ha anb(a-4yacToTi BIIMIYAETHCA MK MIBKYJSIMH, 110 BKa3y€e Ha
3allydeHHs 000X remichep y mporec 30epekeHHs 1H(opmarlii, OTpUMaHOI
3aBISIKM  CTBOPEHHIO acoliarmiii. 3pocTaHHS CHUHXPOHI3AIli eIeKTPUYHOI
aKTUBHOCTI Yy [lana3oHl OeTa-puTMy 3ICTaBIIAIOTH 3 NpoLecaMu OOpOOKH
iH(popmarlli npu posmnizHaBaHHI oOpa3iB. CuHXpoHi3alid y Oera2-niamnas3oHi,
OXOILTIOI0YN O0UABI TeMic(hepu TOJIOBHOTO MO3KY, OUIBII BHPAXKAETHCS Y JIIBIH
MiBKYJ, fKa Ha AYMKY OaraTbOX aBTOpIB BBaXKAEThCS BIANOBIAIBHOIO 3a
MPOIIECH JIOTTYHOTO MUCJICHHS.

Bucnosxu. 3riqHo 3 OTpUMaHUMH JaHUMH, MOXHA 3pOOUTH BHCHOBOK, 110
mpoliec  3araM’ STOBYBaHHS — acoOIllaTUBHUX 00pa3iB  peani3yeTbcs  4depes
3HM)KCHHS CIIEKTPAJIbHOI TTOTY>KHOCT1 XBUJIb B alib(a-Aiana3oHi y GpoHTAIbHUX
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Ta TEMIOPAJbHUX JIOKyCax JIIBOi MIBKYJ Ta NPePPOHTAIbHUX JIUISHKaX 000X
remicgep, 10 BKa3y€e Ha aKTUBALI0 PO3YMOBOI AISUIBHOCTI CaM€ B LIMX 30HAaX y
nporiecax 30epeKeHHs Ta BIATBOPEHHS acolllaTUBHOI 1H(pOpMaIIii.

BIIJIMB PAHHBOI'O JKUTTEBOT'O CTPECY HA JIEIIPECHUBHY,
TPUBOXXHY TA COLUIAJIBHY ITOBEJAIHKY LI{YPIB

Jdapuna }IKnMeHKO Ogena CeBepI/IHOBCLKa Metsio Boiiko 2
JIHITPOBCHKHIA HaI_IIOHaJ'IbHI/II/I yHlBepcheT imeri Onecs ["onuapa, [ninpo,
Vkpaina'

Menuunnii nentp yHisepecurery Copoka, daxynbrer ME/IMMHHX HayK,
Vuisepcurer ben-I'ypiona B Heresi, Beep-1lleBa, I3painn?
darinka1203@gmail.com

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

Daryna Yakymenko!, Olena Severynovska!, Matthew Boyko
Oles Honchar Dmpro 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.

Obtpynmyeanus ma mema: TOCIIJKEHHS BIUIUBY PAHHBOTO YKUTTEBOTO
CTpecy Ha JENPECUBHY Ta TPUBOXKHY IMOBEIIHKY € BaXKJIUBUM JUIsI PO3YMIHHS
MEXaHI3MIB BUHUKHEHHS 1 PO3BUTKY 0ararboX MCHUXIYHMX XBOpPOO Ta po3iajiB
HacTporo. MeTor poOOTH € B MOJEIBHUX €KCIIEPUMEHTAX OLIHUTH OCOOJIMBOCTI
IHIUBITyaIbHOI Ta COIIaJbHOT MOBEIIHKHM IIypiB, SKI B JUTHHCTBI TPOUILIH
yepe3 BIJIOKPEMJIEHHS BiJI MaTepiB, Yepe3 L0 MaJld paHHIA >KUTTEBUU CTpec,
MOPIBHSHO 3 KOHTPOJIBHOIO TPYTIOF0.

Memoou: BilokpeMIIeHHs (cemapallisi, AenpuBallisi) BiJi MaTepiB: MOJACIb
pannboro xutrteBoro crpecy (PXKC) rpusyniB (uogeHHe — QizuuHe
BIJIOKPEMJICHHS JUTHHYAT BiJ MaTepiB Ha 6 roJ1 mepiili 3 THXKHI KUTTS, a MICII —
MOYaTOK CaMOCTIMHOTO KUTTS. Ilicis TpeTboro THXKHSA B JOCIIKCHHI Opanu
y4acTh JuIe 58 mrypsaT caMiiiB, 28 3 AKX MPOUIILIN BIIOKPEMIICHHS BiJ MaTepi,
1 30 urypatr KOHTpoJibHOI Tpymnu). [loBeaiHKOBI TECTH NIypHU MPOXOAUIU TIO
JOCSITHEHHIO TPUMICSIYHOTO BIKY.

IToBeniHKOBI TEeCTH: TECT Ha HaJaHHS IepeBaru caxaposi (the sucrose
preference test); mok-npoba, 3axoBanHs 30H1Yy (shock-probe defensive burying
test); koudmiktamii Tect Porens (Vogel conflict test); crangapTHHMil TecT Ha
comanbauii ctpec (the resident-intruder paradigm: a standardized test for
aggression, violence and social stress); TECT Ha JOMIHAHTHO-TIOKIPHY MOBEIHKY
(dominant-submissive behavior).
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CratucTuyHy OLIIHKY pe3yjbTaTiB MPOBOJUIN 3a JIOMIOMOIOK MaKeTy
SPSS 22 (SPSS Inc., Chicago, IL). 3nHaueHHs NOpIBHSAHb MDK TIpylnamMu
BU3Hauamu 3a jgonomororo U-tecty ManHa-VYiTHl (11 HemapaMeTpuYHUX
nanux) a6o T-tecty (ms mapaMeTpuyHUX JaHux). HopmanbHO po3mojisieHi
JaHi 1 6e3nepepBHi 3MiHH1 OyJiM TIpecTaBiieHl Kk cepeaHe + SEM. Pesynbraru
BBAXKAJM CTATUCTUYHO 3Hauymumu npu p <0,05, 1 BUCOKO 3HAUYIIUMU TPU P
<0,01.

Pesynomamu:

1. OuiHKa JenpecUBHOCTI MOBEIIHKM (HAa OCHOBI mecmy HA HAOAHHS
nepesazu caxaposi): pe3yJbTaTh TECTy HE NOKA3aJIM CTATHCTHYHO 3HAYYLIUX
BIJIMIHHOCTEH y MOJEIl MOBEAIHKUA TPU3YHIB 3 PaHHIM JKUTTEBUM CTPECOM B
NOPIBHSHHI 3 IypaMH KOHTPOJIbHOI IPyIIH.

2. OrriHKa TPUBOXKHOI MOBEIHKU (Ha OCHOBI UOK-NPOOU, 3AX08AHHS 30HOY
Ta KOH@ikmHo2co mecmy @Doecesns): BUSBUIN B3a€EMO3B’SI30K MK JIOCBIJIOM
pPaHHBOI PO3JIYKH 3 MAaTIp’I0 Ta TPUBOXKHICTIO, OI[IHEHMMHU Ha MOJEISX,
3aCHOBAaHMX Ha yMOBHHUX peakuisx. [lopocm miypu 3 JOCBIAOM PAHHBOTO
KUTTEBOTO CTPECY IMOKA3aJIM CEMUKPATHE MEPEBUIICHHS pe3yJbTaTiB 1 3HAYHE
MOCHJICHHSI PeaKIlii OK-TECTy Ta 3HAYHO 3MEHIIEHY KUIbKICTh CIpO0 JTU3aHHS
MATHOI BOJM NMPHU TECTYBaHHI 3a KOH(IKTHHM TecToM Doreis, Imo CBiIYHUTH
PO TPUBOKHUM CTaH.

3. Ominka coliajJbHOI TMOBEIIHKA (HAa OCHOBI cmaHOapmHo2o mecmy Ha
coyianvbHuli cmpec Ta mecmy Ha OOMIHAHMHO-NOKIPHY NO8EO0IHKY): MU BUSBUWIH,
mo tBapuHu 3 rpynu PXKC pemoHCTpyBanum NOBEAIHKY, HE THIIOBY IS
MEUIKaHLs y CTaHAapTHOMY TECTI Ha colliaJibHUI cTpec. BoHu He Bigpasy
BiJI[pearyBajii Ha BTOPTHEHHS YYKMHIS (IO MPOSBUJIIOCS y 30LIBIIEHHI Yacy
3aTPUMKHM aTaku), HE TMEpeclilyBajld YyXHUHISA 1 piIKO arakyBaid (Mana
KUIBKICTh HalajiB KJIiHYa 1 HEBramyBaHHsS). Y TeCTl Ha JAOMIHAHTHO-MOKIPHY
MOBEIHKY TPU3YHH, 10 3a3HAIIA BIUIUBY PAHHBOTO KUTTEBOTO CTPECY, BUSBUIIH
OUIBII MIPUTHIYEHY MOBEIIHKY, BUPAXKEHY Y 3MEHIICHH] Yacy, MPOBEAECHOT0 OIS
TOJIBHMII, 1 BOHU piJlle, HDK TBAPUHU KOHTPOJBHOI TPYNH, MEPIIUMHU
NOTPAIISUIM 10 TOAIBHUII, - TOOTO JAEMOHCTPYBAIM MOKIPJIUBY MOBEAIHKY,
OB’ s13aHy 3 HeOaKaHHSIM KOHKYPYBATH 31 CBOIM MAapTHEPOM 3a JKEPEITO TKi.

Buchosxu: Hami pe3yibTaTd HAJAIOTh BAXKIMBY HOBY 1H(MOpMAIIIO MPO
HACJIIJIKM BIJIOKPEMJICHHS JITEH Bij iX Marepi Ha paHHIX CTaIisiX PO3BUTKY. Y
MNOPIBHSIHHI 3 OCOOMHAMHM 3 KOHTPOJBHOI TpPyNU, OCOOMHHU, SKI Oyiu
BIJIOKpEMJIEH] BIJI MaTepl 1, TAKUM YUHOM, OTPUMAJIU PaHHIN XKUTTEBUU CTpecC,
JEMOHCTPYBaJIH:

® [JBUIICHY 1HIUBIIyaJbHY TPUBOXKHICTb Ta MCHUXOEMOIIHY YYTIUBICTh
JOPOCIMX TBApUH, SKI 3a3HAIA JUTSIYOrO CTPECYy Ha OCHOBI MoOJEJeH,
3aCHOBAHMX Ha YMOBHUX PEAKIISIX (ULOK-NpoOU, 3aXUCHO20 3AX08AHHS 30HOY Ta
KoH@aikmHo2o mecmy Doeens);

82



“Current aspects of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemu cyyacHoi 6ioximii, KnitMHHOI 6ionorii Ta ¢isionorii ”, 1-2 koBTHA 2020 p. AHinpo,
YKpaiHa

® TIOKIpHY IIOBEAIHKY, IOB’si3aHy 3 HEOaKaHHSIM KOHKYpPYBaTH 31 CBOIM
nmapTHEpOM 3a JDKEepesio 1K1 Ha OCHOBI mecmy Ha OOMIHAHMHO-NOKIDHY
Nn0BeOiHKY,

® BIJICYTHICTh SIBHOI arp€CUBHO1 [MOBEIIHKU Ta IPArHeHHs /10 BCTAHOBJICHHS
lepapxii Ha cBoiil Tepurtopii. Lle 31TKHEHHsI COLIAJIBHOIO CTpECy 13 3arpo30r0
OpU3BEJIO 110 TOro, mo urypu, ski 3azHanu PXXC mnporpaBanum OutBy 3a
TEPUTOPIIO Ta OMUHSIINCH Y eMOITIHHIN Ta COIaTbHIN HATIPY3i.

ALTERATIONS OF THE ERYTHROCYTE MEMBRANES’ BARRIER
FUNCTION AT LARYNGEAL CANCER

Burlaka Yu.B.!, Sukhoveev O.V.2, 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 ACTEMPO
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 AATEMPO 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 AATEMPO 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 IOKA3HUKHU PIJUH POTOBOI
MNOPOXXHWHU Y JITEW HWIKIJIBHOI'O BIKY

Mapuna I'opina
JIHIpOBCHKUIA HalllOHAJIBLHUM 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 Vkpaini cnocrepiraetbcsi 3HaAYHUN PICT  PO3MOBCIOKEHOCTI
MaTOJIOT1] POTOBOI MOPONKHUHU Cepe]l HACEJIEHHS, Ta BCE OUIbII MOJIOAIIAE
BIK XBOPHX, II0 CBITYUTH MPO HEIOBEPIICHICTh METO/IIB J1arHOCTUKH, SKI
IIPU IIbOMY 3aCTOCOBYIOThCSA. ToMy po3poOKa HOBUX JIOCTYIMHHX METOIB
BUSIBJICHHSI Ta MPOTHO3YBaHHS NEpediry Takux 3aXBOPIOBAHb € BAXIMBUM
JUISI XBOPUX OCOOJMBO y AUTSIYOMY BiIll Ta JUIsl PO3BUTKY MPHUKIATHOT 1
byHIaMEHTAIbHOT METUIIMHU B IIJIOMY.

Y nmaniit poboti Oyno mochipkeHo 24 3pa3Ku pOTOBOI piguHU abo
CIMHM Ta 12 3pa3KiB SCEHEBOI PIAMHU BIJl MALIEHTIB IUTAYOTO MIKIJIBHOTO
Biky 12-16 poxiB (K3 Margamunisceka [IPJI), ski Hamexamum 10
KOHTPOJIbHOT T'PYNHM YMOBHO 3J0pPOBUX [JITE€H Ta A0 TPyNH MAIEHTIB 3
KapiecoM, Y TOMY YUCITi MHOKUHHUM.

Hns jmocnipkeHb Ta  mepeadadeHHs IMOBIPHOCTI  BUHHKHEHHS
3aXBOPIOBaHb, OYJIM 3aCTOCOBAHI IIBHUJKI, JOCTYIHI, O10XIMI4HI METOIU
BU3HAYEHHSI MMOKA3HMUKIB POTOBUX PIJIUH — TecToBl Habopu Bia ¢ipmu TOB
«Hopma» (m. KwuiB, Ykpaina). 3anpomnoHoBaHi CIIOCOOM J1arHOCTUKHU €
IpocTi y  BHKOHAHHI,  JO3BOJSIOTH  IIJBUIUTH  €(PEKTHBHICTH
MPOTHO3YBaHHS TMOPYIIEHb MOPOXXHUHU pPOTA, IO JIa€ MOXIIHUBICTh
CBOEYACHO PO3MOYATH JIIKyBaHHS.
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BcranoBieHno, 110 iy 4ac BUBUCHHS O10XIMIYHUX MOKA3HUKIB CKJIATy
CIIMHM y JAITel 3 MHOXKMHHHUM KapiecoM crocTepiraiocs miaBuieHHs pH
Mexax 6,8-7,8. PiBeHb KHUCIOTHOCTI POTOBOI PIAWHU y OLIBIIOI KiJIBKOCTI
JITe 3 TPyHmu KOHTPOJO IepedyBaB y Mexkax (i310JI0TIYHOT HOPMHU.
CytreBo Ha pH ciuHU BIJIMBAB HAIIT, KUIBKICTh OPTaHIYHUX KHCIOT, SKi
YTBOPIOIOThCA Mikpoopranizmamu. [Ipu pH Butie 7,0 cTtBoproBaiucst yMoBu
JUTsT HAJXO/KEHHsI 10HIB Kaubiiio 1 gocdopy B MiHepadi3oBaHI TKAaHWHU
3y0a. MiHepanbHUii CKiIaJl CIUHU OYB pi3HOMaHITHUN. AHai3 OTPUMAaHHUX
JAHUX CBIJUYMB TMPO 3MEHILICHHS IIBUAKOCTI CIMHOBUIUIECHHS 31
3pOCTaHHSIM CTYIIEHsS aKTUBHOCTI Kapio3HOro mpouecy y aireid. Tak, cepen
JITeN 3 MHOKMHHUM KapilecoM Iiel MOKa3HUK BU3Ha4aBcs (3,5 mi 3a 5 XB ),
y JITeid Tpynu KOHTPOJIO JOCHIKYBAaHMM TOKa3HUK OyB B MeXax
HOpMaJIbHUX 3HaueHb (Outbmie, Ak 5 miu 3a 5 xB). CiouHa y giTed 3
MHOXMHHUM KapiecOM Majla MiJIBUILEHY B’SI3KICTh, HA BIAMIHY BI1J CIUHU
nited rpynu  KoHTtposmto. OTxe, y [ITed 3 KapiecoM crocTepiraBcs
MIJBUIICHUN PIBEHb KHUCJIOTHOCTI POTOBOI PIAMHH, IO MPU3BOIUJIO IO
3HMKEHHS Kajbllifo Ta ¢ochopy, BHACIIAOK YOro CIIMHA BTpadaia CBOI
MIHEpaJli3yloul BJACTUBOCTI 1 IEPETBOPIOBAIACS Ha PIIUHY, IO MIATPUMYE
IpoIieC JeMiHepaizarii eMai.

AKTHBHICTh aMiJIa3dl CJIMHHM 3arajoM Malla HOPMaJibHI 3HaueHHS
(160,0-320,0) om.akt/m OgHOYACHO y XBOPUX BIAMIYAIOCS 3HMKCHHS
aKTUBHOCTI O-aMis1a3u B 3Mimanii ciauni 10 (302,0+0,33) ox.akt/n (p<0,05)
Ta BUSABJSUIOCS 3HMKEHHS PIBHSA KaJbllil0 B 3MimiaHiil ciuHi Ha 14 %
(p1,2<0,05), 3umxenas piBas Qochopy B 3mimanid ciauai HA 9 %
(p1,2<0,05). Takoxx HassBHUM OyJIO TaJIbMyBaHHS IIPOLIECIB peMiHepaizallii
eMaJji, Mpo M0 CBIAYUIO 3MEHIICHHS aKTUBHOCTI JIy>KHOi (ocdarazu 10
(791,92+19,87) HMoNIB/CX 1.

[TopiBHsUIBHUN aHaNI3 BJIACTUBOCTEH POTOBOI pPIAWHM JiTEeH 3
KapiecoM 1 JITed Tpynu KOHTPOJIO MPOJEMOHCTPYBAB ITiABUIICHHS
B’S3KOCT1, 3HWKCHHS IIBUJKOCTI CIMHOBUJIJICHHS, MIABUILCHHS PIBHS
KHCIIOTHOCTI, 3HUXEHHS BMICTY MIHEpPAJIbHUX PEYOBUH, WLIO0 CHPUSIIO
IHTEHCUBHOMY YPQXKEHHIO TMOCTIHHUX 3y0iB KapiO3HUMHU TMPOIECAMHU.
Otpumani pe3yJabTaTd CBIAYWIM TPO TE, MO y AITEH 3 KapiecoM pOTOBa
piIMHA BTpadalla CBOI 3aXHMCHI BJIACTUBOCTI IOJO HEWTpasizarii
OpraHIYHUX KUCJIOT, SIKI yTBOPIOBAIKCS B POTOBIM NOPOKHUHI 1 B 3yOHOMY
HaJbOTI B PE3yJIbTaTl PO3LICIUICHHS BYIJIEBOMAIB, L€ CHOPHSUIIO TPUBAIOMY
YTPUMAHHIO Kap1€COr€HHOI CUTYallli B IOPOKHUHI pOTa Ta MPOrPECYBAHHIO
IpoLEeciB JeMiHepami3alli emam 3yO0iB y wiei rpymi aited. Pesynpratu
JOCIIJIKEHb MMIITBEPIUIIM, 110 BUHUKHEHHS Ta PO3BUTOK Kapiecy 3yOiB
MOB'S3aHI 3 IIIJIUM PSJOM YMHHHUKIB, SK MICIEBOTO Ta 1 3arajlbHOrO
xapakrepy. OcoOauBY pojib Y PO3BUTKY Kapiecy BijirpaBaja HE3al0BUIbHA
ririeHa poTOBO1 TMOPOXHWHU, 3arajJbHUM CTaH OpPraHi3My, Ta PsJl 1HIIUX
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YUHHUKIB. ¥ X0l poOOTH OyJI0 BU3HAYEHO MOIIUPEHICTh, IHTEHCUBHICTb,
0COONMBOCTI ~ KJIIIHIYHOTO Mepebiry Ta  CTPYKTYpPHO-(QYHKIIOHAJIbHY
PE3UCTEHTHICTh TBEPJUX TKAHUH 3YOIB y JITEH IMIKUIBHOTO BIKY 3 KapiecoM,
a TAaKOX OI[IHEHO y HUX MiHEpaJbHy IIUIBHICTh KICTKOBOI1 TKaHUHHU. OIHIEIO
3 ocobmBOCTel repediry kapiecy y aited 12-16 pokiB € HasBHICTh BEJIMKOT
KUTBKOCTI 3y0iB 13 TOCTPUM TMOYAaTKOBUM KapieCOM TakK 3BaHOIO
JeMiHepati3aliero eMani. Tak, y OUIbII HIK MOJOBUHHM OOCTEXKECHHUX JITCH
n0 16 piyHOro BIKY JIarHOCTOBAHO TOCTPUM MOYATKOBUU Kapi€ec, SIKUN
JIOKaNMI3y€e€ThCsl MEPEBAXKHO HAa MOBEPXHAX BEPXHIX 1KJIaX, Ta Ha HHKHIX
IPEMOJTISIPax.

Takum uwHOM, KIIHIYHI OOCTEXKEHHS JiTed Ta JsabopaTopHi
JOCITIIKEHHS TO3BOJIMIIM OILIIHUTH OKPEeMi YMHHUKHA PU3UKY BHHHKHEHHS
MHO>XMHHOTO Kapliecy 3y0iB Ta Kapl€COT€HHY CUTYallil0 B IOPOKHUHI POTa,
1]l BIUIMBOM $KO1 1 BiOYBajuCs 3MIHM TBepAuX TKaHuH 3yOiB. L1 maHi
MOXXYTh  CIYTyBaTH OCHOBOIO  OOIDYHTYBaHHS JUIsl  JIIKyBaJbHO-
npo1ITaKTUIHUX 3aX0/IB y NITeH 3 MHOKWUHHHUM KapiecoM 3y06iB. OTpuMani
pe3yJbTaTH 11010 610XIMIYHOTO CKJIaay CIMHU JIITeH Mal0Th 3MOTYy (haxoBO
OI[IHUTH TPUYMHU 3aXBOPIOBaHb CIM30BOI OOOJIOHKH MOPOKHHUHU POTA Y
JTEH 1 OpraiB, pPO3MINIEHUX Yy HIH, MPOBECTH iX MPOPLIAKTUKY, Ta
aikyBaHHsA. OTke, ClIMHA JITEH 3aJMINAETHCA OJHUM 13 IMEPCICKTUBHUX
00'eKTIB JOCTIHKEHHS, 1110 BKJIIOYA€ MOBHY HEIHBA3MBHICTh, Oararopa3zoBuit
1 HeoOMexeHui 3a 00'eMoM 3a01p MaTepiany.

CTAH CUCTEMM I10JI-AO3 Y HAOIEHTIB 3 KAHAN1030M IIPA
3AITAJIBHUX TA EPO3UBHO-BUPA3ZKOBUX 3AXBOPIOBAHHAX
BEPXHBOI'O BIZIALTY HITYHKOBO-KNIIKOBOI'O TPAKTY

Mapuna I'opina
JIHIPOBCHKUIA HAIIIOHAILHUMN YHIBEpCUTET, JJHiNpo, YKpaiHa
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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3axBOpPIOBAHHSI OpPraHiB TPaBJIEHHS 3aliMalOTh 3HAYHE MICI[E€ B MATOJIOT1i
BHYTPIIIHIX OPTraHiB 1 MalOTh TEHACHIIIO 10 3pOocTaHHA. Taki MaToyiorii 4acro
BUHUKAIOTh Yy JIIOJIed HaMOUIBII Mpare3JaTHOrO BIKY, BUKIMKAIOTh TPUBAIY
THUMYacOBY HEMpale3JaTHICTh, HEPIJKO TMPU3BOIATH 10 1HBAJIITHOCTI. Y
CTPYKTYp1 Cy4acHO1 racTpOEHTEPOJIOTii HAOUIBII MOIIMPEHUMHU € 3anaibHi Ta
€pO3MBHO-BUPA3KOBI 3aXBOPIOBAHHS BEPXHBOTO BIJLTY MUTYHKOBO-KHUIITKOBOTO
TpakTy. Bucoka iX wdacTtoTa, MOCTiiiHE 30UIbIIEHHS YHUCETBbHOCTI XBOPHX,
HEOOX1THICTh 3BAXEHOTO MU(MEPEHIIIHOBAHOTO MiIX0TY JO BUOOPY JIKYyBaIbHUX
CcXeM MoTpeOye MONUIYKYy HOBHUX, OUIbII TOHKMX METOJIB JIIarHOCTUKHU, B TOMY
YUCIl 1 PaHHBOI J1arHOCTUKH, MOTPeOye OUIBbII MITMOOKOTO BHUBUYEHHS MHUTAHb
€TI0JIOTi 1 MaTOreHe3y.

Y xoai ganoi poOGoTHM OyjJ0 BHBYEHO CTaH CHUCTEMHU TMEPEKUCHOTO
OKUCHEHHSI JIMIJAIB Ta CUCTEMH AaHTHOKCHUJAHTHOTO 3aXWUCTy, CTYIEHS
3aMajibHOTO TMPOILIECY Ta EHJOTOKCEMIi y TAall€HTIB 3 PI3HUMH (PopMaMu
KaHIua03y. JlochiKyBanu CUpOBaTKy, IUIa3My KpOBI, €pUTPOLUTH, JIIITiTHHUMA
eKCTpakT KpoBi 118 XBOpUX 3 racTpOEHTEPOJIOTIUHOIO MATOJIOTIEID BEPXHHOIO
BIJUTUTY HUTYHKOBO-KUIIKOBOTO TPAKTy Ta 3 PI3HUM CTYNEHEM KaHIAUA03Y, SKi
nepeObyBanu Ha JikyBaHHl y Y «lHcTUTYT racTpoeHTeposorii HaimionanbHol
akajemii MEIMYHMX HayK  YkpaiHm». JIOCHDKEHHS  NPOBOAWIM 3
BUKOPUCTAHHSAM METOIB BU3HAYECHHS BMICTY JIIEHOBUX KOH IOTaTiB y TelnTaH-
130IPOMAHOIBLHUX €KCTPaKTax KPOBi, MAJTOHOBOTO JialbJAETIAy Yy IJIa3Mi KPOBI,
aKTUBHOCTI CYMNEPOKCHIIMCMYTa3d B EPUTPOILUTAX, BU3HAYEHHS AKTHBHOCTI
LHEepyJIOIJa3MiHy, 3arajibHOl AHTUOKCHJAHTHOI AaKTHUBHOCTI Ta  BMICTY
CIPOMYKOIJIIB Y CHPOBATI KpOBl. AKTHUBAIlISl MIEPEKUCHOTO OKUCJICHHS JIMiIIB
NposiBIIsiIacsd y 30UIbIIEHHI BMICTY NEPBUHHUX — J1€HOBUX KOH'rOraTiB (B
renTaHoBid ¢asi) (y I rpymi xBopux Ha 22,4 % Tta y II rpyni Ha 28,3 %) Ta
BTOPMHHHUX MPOIYKTIB JINONEPOKCH ALl — BMICTY MaJIOHOBOTO JIaNbAErily Ha
29,9% 1 na 34,3 % y namientiB I Ta Il rpyn BiAnoBiHO BiIHOCHO KOHTpOoJt0. Ha
Tl 3pPOCTaHHS AaKTUBHOCTI (EPMEHTIB aHTUOKCHJAAHTHOTO 3axUCTy —
CYNEepOKCUJITUCMYTa3n 1  LEepyJoIuia3MiHy,  BCTaHOBJIIEHO  3HMKEHHS
AHTUOKCUJAHTHOI ~ aKTUBHOCTI Yy TAl€HTIB 3 TacTPOCHTEPOJIOTTYHOIO
MATOJIOTIEI0 BEPXHHOTO BIIJILUTY NITYHKOBO-KHUIIIKOBOTO TPAKTY Ta KaHJIUI030M.
[TokazaHo, MO y XBOpPUX 3 KaHAMJIO30M TIPH €pPO3UBHO-BUPA3KOBUX
3aXBOPIOBAHHSIX  BEPXHBOTO  BIJAULY  IUIYHKOBO-KHIIIKOBOTO  TPAaKTy
BiIOYBa€ThCS AaKTHBAIllS 3amMaJbHOTO TPOIECY Ta MOCHJIEHHS €HJIOT€HHOI
iHTOKCHKAIii. OTpuMaHi pe3yJabTaTh MOXKYTh OyTH 3aCTOCOBaH1 y MEIUIIMHI IPU
JIKyBaHHI 3aXBOPIOBAHb BEPXHBOIO BIIIUTY LLTYHKOBO-KHUIIKOBOIO TPAaKTY,
YCKJIaTHEHUX KaHIU030M.
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OKHUCHO-BIJHOBHA PIBHOBATI'A IIEYIHKH IIIYPIB 3A YMOB
PUOAMIIIIUH/I30HIAZUA IHAYKOBAHOI'O YIHKOKEHHSA

Jmutpo dyainos’, Onbra JIpommuna’, Bonoaumup Kuiaok?
! TninpoBchkuii HaioHanbHUM yHiBepcuTeT iMeni Onecsa onuapa, Jlinpo,
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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.

[niocuHKpaTHyHe ypaKeHHS MEYIHKM MpU JIIKyBaHHI OaKkTepiaIbHUX
3aXBOPIOBaHb JAMXAJIbHUX HUIAXIB HaykoBo noBeneHuit ¢daxrt (Hakim et al.,
2018; Shih et al., 2013; Wang et al., 2016). Komb6iHoBaHa nis pudaMinuay Ta
130H1a3Uly, K HaWOLIbII e(peKTUBHA CHUCTeMa MPU JIKYBaHHI TyOEpKYJbO3y,
Mae NOOIYHUN e(EeKT — BUKIMKAE TOKCHUYHE YUIKOMKEHHsS mnediHku. [lomryk
JIKapChKUX  3aco0iB,  SIKI ~ 3HIXKYIOTb  TIEMaTOTOKCUYECKUUA  e(deKT
pOTUTYOEPKYJIbO3HUX TperapariB € akTyaabHOoI0 mpobiemoro (Berezhna et al.,
2005; Wipperman et al., 2017; Xapuenko Ta iH., 2019).

Excnepument mpoBoawim Ha 32 OutMx Irypax-camigx JiHii Bictap
Macoro 180-220 r, mo yTpUMyBaJuCh 3a CTaHAAPTHUX YMOB BiBapiio
HepxaBHOoro 3aknmany «JlHimpomeTpoBchbka MenuyHa akazgemis MiHicTepcTBa
OXOpOHU 370poB’s Ykpainm» (Temmepatypa moBitps: (22 = 2) °C,
cBiTio/TempsBa: 12/12 rom). VYci ekcriepuMeHTaIbHI IPOIEAYpHU 3T1HCHIOBAIH
3rigHo 3 «IlomokeHHsAM PO BUKOPHUCTAHHS TBAapUH y 010MEAMYHUX JOCIIAax»
(2003). ExkcnepuMeHTaJIbHY  MOJEIb  TOKCUYHOIO YpaKEHHS NEYIHKU
BIITBOPIOBAJIM IIIAXOM MOBTOPHUX IHTparacTpaJibHUX BBEACHb 130HIA3UIy Ta
pudamminuHy B go3ax S50 Mr/kr 186 Mr/kr mMacu Tuia npotsroMm 28 aid 3
Bukopuctanusam [lomicopbaty LAUROPAN T/80 (Itamist) 1 JOuCTUIBOBAHOL
BOAM B KOHTpoJbHIM rpym (Berezhna et al, 2005); na 14 pno0y
IPOTUTYOEPKYIBO3HOT Teparii BHYTPIIIHBO M SI30BO BBOJIWIM S-aJieHO3MII-L-
MmeTioHiH («['enTpan®», Abbott Laboratories GmbH, S-ALM) y no3i 35 mr/kr;
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1HTparacTpajibHO BBOJIWJIN (ikcoBaHy KOMO1HAIIO 11 JaKpUHY
rigpoxsiopuny/penidyty («Koruipen®», Olainfarm, Jlarsisa, Ip/Phe) y mno3ax
1/60  wmr/kr;  iHTparacTpajJbHO  KOMOIHOBaHa Teparis, 10 TO€IHyBala
npebioTuk Jlaktynosy B g031i 2680 wmr/kr («Hopmaze®», Delta Medical
Promotions AG, Lac) 1 mpo0GioTHK, M0 MICTUTh 4 MJIPJ aKTUBHUX KJIITUH
(KYO) («Morypr», Pharmascience, Yo). Po3paxyHOK 103 MpOBOJWIN 3
ypaxyBaHHSM BHUIIOI TEPameBTUYHOI JO3M JUIsl JIIOJUHU 3 BHUKOPUCTAHHAM
MDKBHIOBOTO Koe(illieHTa MepepaxyHKy 03 JIHOAUHA/ITyPH.

BcTanoBneHo 3MilIeHHSI OKMCHO-BITHOBHOI PIBHOBAru B MEYiHII LIYPiB 3a
yMOB pihaMOilMH-130H1a31] 1HAYKOBAHOI I'€MaTOTOKCUYHOCTI B 01K OKHCHHUX
npoueciB. Take 3MIIIEHHS CYNpPOBOXKYBaJIOCS 30UIBIIEHHAM Yy 8 pasiB
koHueHntpamii  TBhK-aktuBHux  mpoaykTiB.  OmHOYacHO,  CHOCTEpIraiu
aKTHUBI3AI[ll0 AHTUOKCUJAHTHOI CHCTEMH, sKa BKJIHOYala Kartaja3dy Ta
CynepoKcuIucMyTasy. Tak, aKTUBHICTh KaTaja3u 30UIbIIyBanacs y 2 pasu,
TOAl SIK CYNEPOKCUIAUCMYTa3u TUIbKM B 1,2 pa3u. OTpumani pe3ynbTaTH
CBIJTYaTh MPO MEPIIOYEPTOBY POJb KaTajasu, SK aHTHOKCUIAHTHOTO (EepMEHTY
3a YMOB TOKCHYHOTO YPa)KE€HHsI MEUIHKH MPOTUTYOEPKYIHLO3HOK KOMOIHAIIIEIO
pudammninuHa-i30Hi1a3uay. OKpiM TOro, Ha PO3BUTOK OKHMCHOI'O CTPECY B MEUIHIN
BKa3ye 3MiHA CHIBBIIHONIECHHS KOHIICHTpAIlii JIaKTaT/mipyBar 13 301IbIICHHIM
KOHIIEHTpAIlll JIaKTaTy Maibke y 5 pasiB 1 3HIKCHHSIM KOHIICHTpaAIlii MipyBaTy
Maixke B 3 pasu, 110 TOKa3aHO B MOMEPEIHIX JOCIKeHHIX (XapueHko Ta iH.,
2019).

[lomryk KOperyro4ux renaTOTOKCHYHICTh pU(paMITIUHY Ta 130HIa3UAY
JTIKapChbKUX  3aco0iB OyB  30Cepe/KeHMI  HA  TemaTONpOTEKTOpaXx,
HEHUpONpoTeKTOpax Ta mpe/mpolioTukax. Tak, B EKCHEpPUMEHTI OyJo
3aCTOCOBAHO  HACTYINHI KOMOIHOBaHI cucteMu: 1) mpe/mpoOlOoTHK —
Jlaxrynosza+iorypr, 2) npe/mpoO10TUKF+TENaTONPOTEKTOP —
Jlaktynosa+iorypr+S-agenosun-L-merioHin 1 3) npe/npooioTHUK+
neiiporporextop — Jlakrynosa+Horypr+Koruipen. BusHadeHHS OCHOBHHX
JIarHOCTUYHUX TapaMeTpiB MPOOKCUIAAHTHOI Ta aHTUOKCHJIAHTHOI CHCTEMH
MO0Ka3aJ10 BiTHOBJEHHS OKHUCHO-BIJIHOBHOI PIBHOBard B IEUIHII IIypiB 32 YMOB
BUKOPHUCTAHHS BCIX JOCITIKEHUX JIIKAPChKUX 3aCO0IB.

TakumM  dYWHOM, OTpUMaHiI  pe3yJbTaTH  JOBOIATH  HEOOXITHICTH
3aCTOCYBaHHSA JIIKAPChKUX 3aCc001B, SIK1 BIAHOBIIOIOTH MIKpO(MIOpY KUIICYHHKA,
K OKpeMO, TaK 1 y TO€IHAHHI 3 TEMaTONPOTEKTOPAMH 3 METOI0 3HIDKEHHS
OpOSBIB  1JIOCUHKPATUYHOTO YPAKEHHS MEYIHKM NPOTUTYOEPKYJIbO3ZHUMHU
npenaparaMu  pudaMIminuHy Ta 130HIa3uAy. TakoX, CIiJ 3a3HAYUTH
HEOOXIJHICTh ~ NPOJOBXKEHHS  JOCHIDKEHb B HAOpsIMKYy  BUSBIICHHS
remaTonpoTEeKTOPHUX BIIACTUBOCTEN Helporporekropa «Kornipen», mposBu
SIKMX BCTAHOBJICHO B JAHUX JOCTIIKEHHSX.
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AHTUOKCUJAHTHA AKTUBHICTD IN VITRO EKCTPAKTIB
AKOHA TA KO3JIATHUKA JIIKAPCBKOI'O

IN'aauna I'aukoBa, Jlixia Mimenko, Harauais Cubipna
JIbBiBCHKMI HalllOHATBHUHN yHIBepcUTET iMeH1 [Bana dpanHka
halyna.hachkova@Ilnu.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.

Ob6epynmysanus ma mema. llpu po3pobui cTpaterii  JiKyBaHHS
NaTOJIOTIHA, SIKI TPOTIKAIOTh HAa TJI OKCHJIATHMBHOTO CTpecy, 1, 30Kpema,
IYKPOBOT'O Aia0eTy, AOLUIBHO 3aCTOCOBYBAaTH IMpenapaTh aHTUOKCHIAHTHOL
11, sIK1 MABUIYIOTh Oy(epHy EMHICTh aHTHOKCUJAHTHOTO 3aXUCTY OpTaHi3My.
Y po6oti Oyn0 BHKOPHUCTAaHO EKCTPAKTH JIIKAPCBKUX POCIUH — SKOHA
(Smallanthus sonchifolius Poepp. et Endl.) Ta KO3ISTHHKa JiKapChKOTO
(Galega officinalis L.), sxi BiZOMi CBO€I0 aHTHA1a0ETUYHOIO di€r0. MeToro
po6oTu Oyi0 MOCTHITUTH AaHTHOKCHUJAHTHY aKTHUBHICTh EKCTPaKTIB SKOHAa Ta
KO3JISITHUKA JTIKAPCHKOTO B YMOBAX in Vitro Ta BMICT Y IXHbOMY CKJIaJ[l CTIOJYK
(eHONbHOT NpUPOAM, AKI 3JaTHI YJIOBJIIOBAaTH BUIbHI pajuKald, 3
NEPCIEKTUBOI0 3aCTOCYBAaHHS LIMX EKCTPAKTIB, K OCHOBH (PYHKIIIOHAIBHUX
XapYOBUX MPOAYKTIB aHTUAIA0CTUIHOT 1ii.

Memoou. 3araabHUil BMICT CIOJYK (PEHOJIBHOI MPUPOAM BHU3HAUAIH 32
metonoM @DoiiHa-YokabTey 1 BHpa¥aid B MI/T €KCTPAaKTy B EKBIBAJICHTI
raJioBOi KUCIOTH. AHTHOKCUIAHTHY aKTUBHICTb OL[IHIOBAJIM B CUCTEMAX In Vitro,
BUKOpUCTOBYIOUM BUIbHI paaukan DPPH ta ABTS. 3aransHy BIZHOBIIIOBaIbHY
31aTHICTh BU3Hauaau metoaoM FRAP.

Pesynomamu.  1lpoBeneHi  JOCHIIKEHHS  MPOJEMOHCTPYBAJIM, IO
Oe3ankanoinHa ¢pakxilis eKCTpakTy Ko3iasaTHUKa Jikapcbkoro (BOEKII) Ta 50 %
BOJHO-€TAHOJIBHUM EKCTPAaKT JIMCTA SKOHAa BHUSBISIIOTh AHTHOKCHUIAHTHY
aKTUBHICTh MO0 HeuTpamizamii akTuBHUX (opm Okcureny. Excrpakt nucts
SKOHA BOJIOZI€ OLIBII BUPAKCHUMH aHTHOKCHUIAAHTHUMH BJIACTHUBOCTSIMH, HIK
BOEKIJI, 1m0 € 3yMOBJIEHO BHUIIMM BMICTOM Yy CKJajl SIKOHA MOJ1(PEHOIBHUX
CIIOJIYK, $IK1 3aJy4€HI1 y MIPOLECH CKaBEHI)KEPYBaHHS BUIbHUX PAIUKAIIB.

91


mailto:halyna.hachkova@lnu.edu.ua

“Current aspects of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemu cyyacHoi 6ioximii, KnitMHHOI 6ionorii Ta ¢isionorii ”, 1-2 koBTHA 2020 p. AHinpo,
YKpaiHa

Bucnosxu. 3Baxarounm Ha TIABUILEHHS TOMUTY HAa HaTypaibHI
AHTUOKCUAAHTHI MpernapaTd NpOoQUIAKTUYHOI Ta JIKyBaJbHOI Mli, JIKapChKi
POCIIMHU — SIKOH Ta KO3JSATHUK JIKAPCHKUU MOXYTh CIYT'YBaTH JDKEPEIOM
010JIOT1YHO aKTUBHUX PEYOBUH TUISt CTBOPEHHS e(heKTUBHUX
MPUPOIHO30AIAHCOBAHUX (DYHKITIOHATBHUX XapUYOBHUX MPOAYKTIB.

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 (SSAO), 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 1097,
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 pug / 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
isoforms 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 %,
Iryna Brodyak !, Natalia Sybirna !
Tvan Franko Lviv National University, Lviv, Ukraine
*Wroctaw 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.

BILIMB MEJIATOHIHY HA CTAH IEYIHKOBOI TKAHUHHU B
HIYPIB Y MOJIEJII CTPEIITO30TOLHUH-IHIYKOBAHOI'O
HYKPOBOI'O AIABETY THUILY 2

Anacracis Kisn', Onbra Ipommuna’, Boaogumup Kunmok?, CBiT/1ana
Kupnuenko'
! TninpoBchkuil HamioHanbHUi yHiBepcuTeT imeni Onecs Ionuapa, JIninpo,
Ykpaina
?JlepxaBuuii 3ak1az «/IHIOpoNeTpOBChKAa MeAMYHA aKaaeMis MinicTepcTBa
OXOpPOHHU 3710pOB’s YKpainmy», J{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 cepeloBHUILI OJHIEI0 3 AKTyaJbHUX TEM JIOCIIIKEHHS €
nykposuil aiader (/) Tuny 2. AKTyanpHICTh HUX AOCHIKEHb MOJIATAE B TOMY,
10 JaHe 3aXBOPIOBAHHS BCE YACTIIIE JIIarHOCTYETHCA B OCI0 pernpoayKTUBHOTO
BiKy. He3Baxkarounm Ha 3HAYHy KUIBKICTh POOIT MPHUCBSYCHHUX IMATOTEHE3y Ta
mikyBanHio [I/], 1e 3axBoproBaHHSA, HAa CBHOTOJHI, 3AJUIIAETHCS 3HAYHOIO
MEIMKO-COLIIAJIbHOI  TpoOsieMoro. TakoX, BaXJIMBUM  acleKTOM TaKHUX
JOCIIIKEHb € BCTAHOBJICHHS JOLUIBHOCTI MEIUKAMEHTO3HOTO JIIKYBaHHS.
binbmricTe nikapchbKux 3aco0iB, SIKI BAKOPUCTOBYIOTH 32 yMOB (hopmyBanHs 1]
THUITY 2 BUSIBJISIIOTh T€NAaTOTOKCHUYHICTB: TporiiTazoH (Shehu et al., 2017; Kolaric
et al., 2019), rmi6enknamin (Patel et al., 2016; Kolaric et al., 2019), penarmninia
(Almazroo et al., 2017). Tomy, mnomyk e(eKTUBHMX aHTH [1a0CTHYHUX
JIKapChKUX 3ac00IB € aKTyaJbHUM MNHUTAHHSAM. Tak, MeJaTOHIH — JIKapChKUUI
3aci0, SIKMl BUKOPUCTOBYIOTH 3 METOK KOPEKUli MOPYIIEHHS CHY, OKHCHOTO
CTpecy, CE30HHUX PO3JaIIB 1 MOPYLIEHHA O10pUTMY, €()EKTUBHUN aJalTOTEH.
MenatoHiH — 610reHHUM aMiH, HEHPOrOPMOH IMIMIIKONOAI0HOT 3an03u. OJIHI€0
3 Teopiit ¢hopmyBanus L] Tuny 2 € crpec, ToMy JOCHIPKEHHS MEJIaTOHIHY Ha
OpraHi3M 3a 1HCYJIIHOBOI HEJIOCTATHOCTI € JOIIBHUM. Y 3B’SI3KYy 3 THUM, IO
NeYiHKa € OpraHoM, SKHUM 3HEIIKOUKY€E SIK EHJIOreHHI, Tak 1 EeK30TeHHI
METa0OoJIITH, MOHITOPUHT CTaHy JJAHOTO OPraHy € BAKJIUBUM €TaroM OY/1b-IKOTO
nociikeHHs: aii Jmikapebkux 3aco0iB ([MamenoBa, 2010). Tomy mera poboTu
noJyisraja B BCTAHOBJIIEHHI cTaHy mnediHkd urypiB i3 L/ Ttumy 2 3a ymoB
3aCTOCYBaHHS MEJATOHIHY.

ExcriepuMeHT npoBOAMIM Ha WIypax — CTAT€BO3PUIMX cCaMIgX JIHII
Bicrap macoro 230-250 r BiANOBIIHO 0 HOPM YTPUMAaHHSA, BUMOI' Ta IPABUII
NOBOJKEHHA 3 JsaboparopHumu TBapuHamu. @PopmyBanns [IJ[ tumy 2
1HAYKyBaJM IUISIXOM BBEJCHHS BHYTPIIIHHOYEPEBUHHO CTPENTO30TOIMHY B 031
65 Mr/Kr Baru TBapuHU B BUTIIAIL 5% po3uuny B uutpatHoMmy Oydepi, pH 4,5
(I'anenoBa, 2010). Menaronin (Bita-menaronin, BAT «KuiBchbkuii BiTaMiHHUN
3aBOJ», YKpaiHa) BBOAWIA BHYTPIIIHbOILUTYHKOBO OJIMH pa3 Ha 100y MPOTATrOM
ocTaHHIX 7 AHIB ekcnepuMmeHTy. [lo3a mpenapary craHoBuia 10 Mr/kr, mio
BiAMOBigae TepaneBTUuHOMY aianazony (EDS50), mo pexkomeHayeThCs B
EKCIIEPUMEHTAJILHUX JIOCHTIPKEHHSX BIJMOBIIHO 10 (OPMYIH TEPEPaXyHKY.
KoHnTponbHa rpyma TBapuH y BIANOBIIHUNA TEPi0J] EKCIEPUMEHTY OTpUMYBaia
BOJY.

3a ymoB (popmyBaHHs ekcriepuMeHTanbHoro LIJ] tumy 2 y newiHmi mypis
CTIOCTEPIrai PO3BUTOK OKHUCHOTO CTpECY, IO MiATBEPKEHO 3POCTAHHIM
BMmicty TBK-aktuBHUX npoaykTiB Ha 75% Ta HPUTHIYEHHSIM aKTHUBHOCTI
OCHOBHMX aHTHOKcuJaHTHUX ¢epmenTiB: COH y 4 pasu, KT y 1,2 pa3u
BIJIHOCHO KOHTPOJIbHOI rpynu. Takox, BIANOBIIAIO MEYIHKKM Ha (OPMYBAHHS
A Tuny 2 Oyno MIABUMUICHHS PIBHA IEYIHKOBOI TpaHCaMIHa3M —
acnapratamidoTrpancdepasu (AcAT) y 2,25 pasiB Ta 3HUKEHHS aKTUBHOCTI
nakraraerigporensu (JIAI) ©Ha 23%, mo CBiAYUTH MPO CHOBIILHEHHS
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BYIJIEBOJHOTO OOMIHY B THeE4YiHI[l. 3acTOCyBaHHA MEJIATOHIHY B SKOCTI
JIKapChbKOTO 3aco0y, SKWW KOperye TposiBU [ia0eTy, MPU3BOAWIO [0
BIJIHOBJICHHSI OKMCHO-BITHOBHOT'O OaJlaHCy Ta BYIJICBOJHOTO OOMIHY B IEUIHIII
Ha PiBHI KOHTPOJIBHOI IPyMH TBAPHH.

TakuM dYMHOM TIOKa3aHO BIJACYTHICTh TMPOSBIB T'€NATOTOKCUYHOCTI
MEJIaTOHIHY, MIATBEP/KEHO HOro aJanTOreHHI BJIACTUBOCTI Ta O€3MeYHICTh
3acTocyBaHHA 3a YMOB (popmyBanus L[] Tumy 2.

PROTEOLYTIC INDICES AND CONTENT OF ¢2-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 HI-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 a2M 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 IMOKA3HHMKIB 3rOPTAJIBHOI CUCTEMUY KPOBI
HIYPIB 3A YMOB MEPKA3AJIIJIOBOT' O I'MIIOTUPEO3Y

Tersana Koaomiituyk, Oabra Makapenko, Jlronmuiaa Kapatamxkak,
FOuaia Kapakaii
Hartionansauit yniBepcuret imei [.I. Meunukoa, 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
L.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 BHHUKAOYl 3MIHM (DYHKI[IOHAIBLHOI aKTMUBHOCTI IIUTOBHIAHOL
3aJ1034, B TOMY YHUCJ1 1 TIMOTUPEO3, MPU3BOAATH J0 MOPYIIEHb reMocTazy. Y
HaIll Yac IIMPOKO BUKOPUCTOBYETHCS €H3UMOTEpAIisl JJIs JIIKYBaHHS 3anaibHUX
Ta JIETeHEPATUBHUX 3aXBOPIOBaHb, 3aBJIIKU MMO3UTHUBHOMY BIUIMBY Ha KJIFOYOBI
¢iziomoriuni 1 marodizionoriuHi  mpouecud. Bigomo, 1m0 eH3uMoTeparis
OpOSIBIISiE  MPOTHU3ANaJbHY,  IMYHOMOJYJIOOYY,  INPOTHUHAOPSIKOBY  Ta
aHAJIBre3yr4uy 110, CHpPUSE TOKPAIICHHIO MIKPOUUPKYIAIT 1 PeonoridHuX
napameTpiB KpPOBI.

VY 3B'M3Ky 3 LMM, METOIO0 JOCIIJDKEHHS OYyJIO BHU3HAUEHHS ITOKA3HUKIB
3ropTajbHOl CHUCTEMH KpOBI IIypiB IpPU MOJEIIOBAHHI MEPKa30J1JI0BOro
TIIOTHPEO3y Ha TJI1 3aCTOCYBAaHHS €H3UMOTEPAIii B KOMIUIEKCI 3 BiITaMiHAMHU.

Memoou. JlocnimxeHnHss Oyno mpoBefeHO Ha 24 Oummx 0e3mopoHUX
nrypax, macoro 280-300 r. [l MojentoBaHHS TINOTHPEO3y HpoTarom 28 maiod
IIOJICHHO TIEPOpaibHO BBOJWIM MEPKa3oJia 13 po3paxyHky 5 mr/100 r macu
tBapunH. lllypiB Oyno po3nojaiieHo Ha Tpu rpymnu. [lepina — iHTaKTHI TBapUHH,
Ipyra — TBapUHH, SKUM MOJENIOBAIM TIMOTUPEO3, TPETS — ILIypH, Kl HA TIi
MOJIEJIIOBaHHSl TIMOTUPEO3y OTPUMYBAJIM IIOACHHO MEPOPaIbHO KOMILIEKC
npenapariB: BOOCH3UM, aCKOPOIHOBY KHCIIOTY, aeBiT. [{o Ta micis MoenroBaHHS
TINOTHPEO3y OIIHIOBAJIM CTaH TBApUH, y epudepiitHiii KpOBI IIypiB TPOBOIUIH
BU3HAYEHHSI MOKA3HUKIB KOATyJAIIMHOTO reMocTasy (Jac Mmovyarky, 3aKiHUeHHS
3rOpTaHHs KpOBI Ta MIAPAXyHOK KUIBKOCTI TpomOouutiB). Hampukinmi
€KCIIEpUMEHTY PO3paxOBYBaJIM OPraHHUM 1HJIEKC.

Pesynomamu. Bimomo, MO KOAryJslmiiHUNA reMocTa3 3aJIeKUTh MEBHOIO
MIpOIO BiJl KUIBKOCTI KJIITHH KPOBI 1 0COONMBO BiJ KUJILKOCTI TpomOouuTiB. Ha
28 no0y eKcnepuMeHTy Yy WIypiB 2-0i Tpynu OyJI0 BU3HAYEHO BIPOTIAHE
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3MEHILEHHS TpoMOOUMTIB Ha 22,8 % y MOPIBHSAHHI 3 BUXIJHUM MOKa3HUKOM
TBapuH 11i€i rpynu. lle Moxke OyTu 0OYMOBIIEHO MOPYHIEHHSM IMPOIECY
BUBIJILHEHHSI TPOMOOIIUTIB 3 METaKapioIUTIB 32 YMOB PO3BHUTKY TiOTHPEO3Y,
0 Y3rOJKYETbCS 3 JAHUMU JITeparypd. Y TBapuH 3-0i rpynu mpH
3aCTOCYBaHHI KOMILUIEKCHOI Teparii BUSBIICHO JIUIE TEHACHIIIO A0 3MEHIICHHS
TPOMOOIIUTIB TOPIBHSHO 3 BUXIIHUM TOKAa3HHUKOM 1 TBapUHAMHU IHTAKTHOL
rpynu. He3Baxarouu Ha Te, 110 KUIBKICTh TPOMOOIIMTIB 3HAXOAMIACH Y MEXKax
HOpPMHM, 3MEHIIEHHS iX 4YWCIa HaNPUKIHII MOJCIIOBAHHSA TIMOTHPEO3Y
00yMOBMJIO 3HMKEHHSI KOAryJIILIMHUX BJIACTUBOCTEM KpoBl HIypiB. IIposBom
BOT'0 CBIIYMJIO 30UIBIIEHHS Yacy yTBOPEHHs MEPIIOl HUTKH (PiOpHHY Ta yacy
YTBOPEHHS 3TYCTKY.

HanpukiHiil ekcriepuMeHTy B yMOBaX PO3BUTKY TIIOTUPEO3Y y IIypiB 2-0i
Ta 3-0i rpyn BiAMIYaiu 30UIbIICHHS Yacy YTBOPEHHs nepuioi HUTKU (Gi0puHy Ha
36,9 ta 45,3 % y mOpiBHSAHHI 3 BUXIAHUM MNOKa3HUKOM 1 Ha 16,5 ta 22,7 %
B1JIHOCHO MOKAa3HUKA IHTAKTHUX TBAPUH

Yac yTBOpeHHS 3ryCTKy B KpoOBi IIypiB 2-0i Ta 3-0i rpymnu BipoOTiJHO
36utbMBCs Ha 32,4 Ta 49,9 % 1o BiAHOIIEHHIO /10 BUX1IHOTO piBHA 1 Ha 19,8 Ta
25,5 % 1o BIAHOUIEHHIO JI0 MMOKa3HUKA TBAPUH KOHTPOJIbHOI IPYIIH.

3acTocyBaHHS KOMIUIEKCHOI Tepamii He BHKIHMKaIo crabim3arii
MOKa3HUKIB 4Yacy 3TOpPTaHHS KPOBI, aje MpU I[bOMY BHSBJICHA TEHIEHIIIS 0
HOpMaJTi3alii KITbKOCTI TPOMOOIMTIB. MOXKJIMBO 3aCTOCYBAaHHS KOMILIEKCY
aKTUBYBAJIO TMPOILIEC BHUBIIBHEHHS TPOMOOLMTIB Ta MOKPAIIMJIO PEOJIOTIUHI
BJIACTUBOCTI KPOBI.

MonenoBanHsl TINOTUPEO3y MPHU3BENIO JO BIPOTITHOTO 30UIBIICHHS
OpPraHHOTO 1HJIEKCY IMIUTOBU/IHOI 3a71034 Y 3,3 pasu, a 3a yMOB Tepamnii - JuIie y
2,2 pa3u Mo BIAHOIICHHIO JI0 MOKAa3HUKA IHTAKTHUX Iy PiB.

TakuM 4YMHOM, 3aCTOCYBaHHSI KOMIUIEKCHOI Tepamii He HOpMasi3yBajo
MOKA3HUKHU 3TOPTAaHHsS KPOB1 y IIypiB Ha TJ1 PO3BUTKY TIMOTHUPEO3y, aje Oyna
BUsIBJIEHA cTab1Ti3al1isl KUIBKOCTI TPOMOOITUTIB, ITOKAa3HUKA OPTaHHOTO 1HJEKCY 1
CTaHy TBAapUH.

Bucnosxku.

1. Bu3naueHo 3MEHIIIEHHS KIJTLKOCTI TPOMOOIIUTIB y KPOBI IIIyPIiB 32 YMOB
rinotupeo3y Ha 25 %, a mpu 3acTocyBaHHI KOMIUIEKCHOI Tepamii Ha 17 % y
MOPIBHSHHI 3 TOKa3HUKOM KOHTPOJILHOT TPYTIH.

2. 32 yMOB MOJIENIIOBaHHS TIIOTUPEO3Y Yy IIypiB 2-01 Ta 3-0i rpynu yac
YTBOPEHHsI Tepuioi HUTKU (PiOpuHy 30ubmIMBea Ha 16,5 ta 22,7 % mo
BiTHOILIEHHIO 10 TOKa3HUKA KOHTPOJIBHOI TPYTIH.

3. Bu3HaueHO, [0 Yac YTBOPEHHS 3TYCTKY KpOBI Yy IIypiB Ha Tl
rinoTUPE03y Ta MPU 3aCTOCYBAaHHI KOMIUIEKCHOI Tepartii 301pmmuBesa Ha 19,8 Ta
25,5 % BIANOBIIHO IO BIJHOIICHHIO 10 TOKAa3HUKA TBAPUH KOHTPOJIBHOI IPYIH.

4. 3acTocyBaHHS KOMIUIEKCHOI Teparii Ha TJi TIMOTUPE03y OO0yMOBHUIIO
HOpMAJIi3allil0 CTaHy TBapWH, 3MEHILIEHHsS OpraHHOro iHjaekcy Ha 34 % Ta
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CIPUSJIO PO3BUTKY TEHACHIII 0 30UIBIICHHS KUIBKOCTI TPOMOOIUTIB Y
nepudepiiiHii KpoBl MO BIJHOIICHHIO JO0 I[OKa3HUKA IIypiB, sKI ii He
OTpUMYBAJIH.

METABOJII3M HIKOTUHOBOI KUCJIOTH B TKAHUHAX II[YPIB
HICJIAA OJHOPA3OBOI'O PEHTTEHIBCBKOT'O OITPOMIHEHHA

Oxcana Kokomkina, OJsiekcanap 3anopo:x4eHKo
Onecbkuit HalioHabHUH yHIBepeuteT iM. .I. MeunukoBa,Opeca,
VYkpaina
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, 1m0 10HI3yr04Ye ONPOMIHEHHS Mae MOAU(DIKYIOUMH BIJIUB Ha
MeMOpaHH1 CTPYKTypH KIITHH Ta (epMeHTHI cuctemu, 30kpema Ha HAJI-
3aJieXH1 JIETIApPOreHasu, sSKi BIAICPalOTh BaXJIUBY pOJb B META0OJIYHUX
nporecax. BpaxoByrwoun, mo kodepmeHTHI ¢opmu Bitaminy PP BusBISIOTH
PEryJasTOPHUIA BIUIMB Ha MIBUAKICTH Ta HAMPSAM METAa0O0JIIYHUX MPOLIECIB, OCTAE
MATAHHS PO MEPEPO3NOA1T Ta META0O0IIUHI 0COOIMBOCTI HIKOTUHOBOI KUCJIOTH
B OpraHi3mi TBapuH. TomMy MeTa HAIIOro JOCTIKEHHS MoJjsraia B J0CIIKEHH]
MeTaboIIi3My HiKOTMHOBOI KHCIOTH B TKaHMHAX LIypiB micias BBemeHHs '‘C-
HIKOTHHOBO1 KUCJIOTH Ta OJJHOPA30BOT'0 PEHTT€HIBCHKOT'O OMPOMIHEHHS.
Memoou. llypam 1 rpynu BHyTpimHEOM's130B0 BBOAMIN 0,9% pO3uuH XJIOpUILY
HaTpis (KOHTpoJibHA rpyna). TBapuHaMm 2 rpylnu BHYTPIIIHBOM'S30BO BBOIWIH
HIKOTUHOBY KucioTy B 1031 10 mr/kr macu (HK). Ilypu 3 rpynu orpumyBanu
pEHTreHIBChbKe omnpomiHioBaHHS B 1031 6 I'p (PO). Teapunam 4 rpynu
BHYTpilIHbOM's130B0 BBoAWM HK B g031 10 Mr/kr macu 1 OnpoMIHIOBaIH
(PO+HK). Illypam Bcix rpyn BBogwmiu BHyTpimHboM's30B0 “C-HK (3aranbua
aktuBHICcTh 0,1 MKu (37 Mbk), nutoma aktuBHicTh 4,2 I'Bk/MMOB) B 1031 1 Mr
Ha Kr Macu TBapuHHU. YUepe3 6 romuH micis pamioxpomartorpadii B KpoBi Ta
TKaHMHaX BU3Havyayu Merabonitu HK.

Pesynomamu. BcranoBneHo, mo B rpymni TBapuH mpu BBeneHHi HK
IHTEHCUBHICTh YTBOPEHHS HIKOTIHYpPOBOM KHCJIOTH 3HAYHO TMEPEBHUIIYE
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HIBUAKICTh CUHTE3Y HiKOTHHaM1gHUX KodepmeHnTiB. PO 1 PO B noeananni 3 HK
COPUSUIO 3POCTAHHIO PIBHS HIKOTIHAMIAHMX KO(QEPMEHTIB, OCOOJHMBO CyMH
HAJIH 1 HA/I®H B ne4inIll, TOHKOMY KHIIICYHUKY, HUPKAX 1 B MO3KY.

Bucnosok. Benennss HK He BuUSsIBIISAIOUM CYTTE€BOrO BIUIMBY Ha PIBEHb
CyMH BIJHOBJIEHUX HIKOTHHaMIAHUX KodepMmeHTiB, npu mnoeaHanHi 3 PO
3pOCTaHHIO BIJIHOBHOTO TMOTEHINAy TKAaHHWH, SK Yy aJamnTaliiHa peakiis
OpraHi3My Ha pajaiaiiiftHui BIUIHB.

MITOXOH/IPIi IEYIHKH LIYPIB 3A YMOB BILIUBY
MEJIATOHIHY HA ®OHI HYKPOBOI'O JIABETY THUILY 2

Mapuna Kyapsimosa', Oabra JIbommuna', Bonoaumup Kuiok?,
Caitaana Kupuyenko'
! TuinpoBchkuii HanioHansHui yHiBepcuteT imeni Onecs [onuapa , J{Hinpo,
Ykpaina
?JlepkaBHuii 3aK1az «J{HIIPONETPOBCHKA MeqMYHA aKaneMis Minicrepcrsa
OXOPOHHM 3710pOB’sl YKpainu», 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 Dyomshyna!, Svitlana Kyrychenko!,
Volodymyr Zhilyuk?
'Oles 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 HAWMONIMPEHIINUX 3aXBOPIOBAHb B
ycboMy cBITi. [lomryk nikapchbkux 3acoOiB, $IKi 3amoOIraroTb PO3BUTKY i€l
XBOpOOM Ta 1i YCKJIAJIHEHb € aKTyaJlbHUM MUTAHHSM CEpell HAYKOBIIIB JOCHUTH
TpuBanuii 4Yac. OpjHak, OaraTo4yuceNbHI MOCTIDKCHHS TOKa3ajdl BHUCOKY
renaTOTOKCHYHICTh 0ararb0X TakKuX 3aco0iB: TPOTIIITA30H, TIiOCHKIAMI,
penarmiHig (Almazroo et al., 2017; Kolaric et al., 2019; Patel et al., 2016;
Stieger, 2011; Yang et al., 2013). OnHi€ro 3 NpUYMH TPOSBY renaTOTOKCUYHOCTI
€ mitoxoHapianbHi aucyHkiii (Masubuchi et al., 2006; Julie et al., 2008;
Okuda et al., 2010; Pauli-Magnus et al., 2010), m0 npu3BOIUTh 10 MOPYILIEHHS

CHEPreTUYHUX TIPOIECIB y KIITHHAX T[I€YIHKHA, SKI TICHO TIOB’s3aHl 3
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BYIVIEBOJAHUM 00MiHOM. Hacnigkom MiTOXOHApiaibHUX AUCHYHKIIN € HaaMiIpHa
IPOJYKLIS BUIBHUX paguKalliB (aKTUBHUX (popM kucHio, ADK), mimeHsaMu s
SKMX CTAalOTh KIITUHU. ToMy, JKapChKli TMpenapatd 3  BUSBJICHOIO
renaTroTOKCUYHICTIO BHUBEACHI 3 PUHKY BUKODUCTaHHS. A, TOIIYK
aHTU1a0ETUYHUX JIIKAPChKUX 3aco0iB, K1 HE BUKJIMKAIOTH MITOXOHJpiaibHI
mucyHKIi, 1oci Tpuae. Tomy, MeTa poOOTH TOJSTaIa B JTOCHIKEHI CTaHy
MITOXOHJPIM MEYIHKA 32 YMOB BIUIUBY MEJATOHIHY Ha (OHI CTPENTO30TOIMH-
1HlyKOBaHHOT T1MepriIiKeMii.

ExcnepuMeHT mpoBOAWIM Ha IIypax — CTaTEBO3PUIMX CaMISIX JIHIL
Bictap macoro 230-250 r BIANOBIAHO A0 HOPM YTPUMAHHS, BUMOI Ta IMPaBUI
NOBO/UKCHHS 3 Ja0OpaTOpHUMH TBapHHAMH. EKcnepuMeHTanbHy MOJENb
IHAYKYBaJIA MIUIIXOM BBEACHHS BHYTPIIIHBOYEPEBUHHO CTPENITO30TOIMHY B /1031
65 Mr/kr Baru TBapuHU B BUTIIAIL 5% po3unHy B nutparHoMmy O0ydepi, pH 4,5
(I"'anenona, 2010). Menatonid (Bita-menaronid, BAT «KuiBcbkuil BiTaMiHHUM
3aBOJ1», YKpaiHa) BBOAWIA BHYTPIIIHbOIUIYHKOBO OJIMH pa3 Ha 100y MpPOTArOM
OocTaHHIX 7 JHIB exkcnepuMmeHTy. Jlo3a mpemapary craHoBuiia 10 mr/kr, 1o
BiAMOBigae TepaneBTHuyHOMY aianazony (EDS50), mo pexkomeHayeThCs B
EKCIIEPUMEHTAIBHUX JIOCHIPKEHHAX BIJMOBIIHO 10 (OPMYJTIU TEPEpPaxyHKY.
KonTponbsHa rpyma TBapuH y BIANOBIIHUN TMEPio]] EKCIEPUMEHTY OTpPUMYBaJa
BOAYy. MiTOoXOHApIT TEYIHKM BUIULUTH  METOAOM  AudepeHIliaTbHOTO
nentpudyrysannas (Wieckowski et al., 2009) y cepenoBuIiii BHIJICHHS.

BcranoBneno, 1o  IHTOKCHKAlis  CTPENTO30TOLIMHOM  BHUKJIHKAE
MITOXOHJpiaJIbHI ~ TUCQYHKIIT KIITUH MEYIHKM, M0 CYNPOBOIXKYBAJIOCh
3HIKEHHSIM €(QEKTUBHOCTI €JNEeKTPOH-TPAHCIIOPTHOTO JIAHIIOTA 33 PaxyHOK
3HMKEHHS aKTUBHOCTI cykuuHaraerigporenasu (CAL, kommieke 1) maiixke y 3
pasu MOPIBHSHO 3 KOHTPOJIbHOK rpymnoro. OQHOYACHO, TaKi 3MIHU BKa3ylOTh Ha
3HW)KEHHS €()EKTUBHOCTI pOOOTH LUKIY TPUKAPOOHOBHUX KHUCJIOT, OJIHIEIO 3
ninsHok sikoro € CIII'. Ha BcTaHOBeHI 3MIHM Tak0X BKa3ye MigBuIeHHS B 10
pasiB KOHIIEHTpallii MipyBaTy B MITOXOHApisX. Takox, BiIOyBaJIOCh 3HMKCHHS
e(EeKTUBHOCTI TMpoIeCcy YTWIIi3alli amMmiaKky, aKTHUBHUM YYaCHHUKOM SIKOTO €
acnaprataMmiHoTpancdepasa (AcAT), akTUBHICTh SKO1 3HM)KYBanach y 2,5 pasu
MOPIBHSHO 3 KOHTPOJBHOIO TPYIO0. 3aCTOCYBaHHS MEJIATOHIHY B SKOCTI
Kopurytouoro 3aco0y mposisiB I/ Tumy 2 chopussmo BIAHOBIICHHIO
GyHKIIOHYBAaHHS ~ MITOXOHJIpPiM, 10 CYMPOBOJKYBAJIOCS  BIJIHOBICHHSIM
aktTuBHOCTI CJIT", ACAT 1 3HM>KEHHSIM KOHIIEHTpAIlli MipyBary.

TakuM 4YMHOM, MPOSIBOM CTPENTO30TOLMH-1HIyKOBaHOro LI/ Ttumy 2 €
MITOXOHJpiaJIbHI JAUCPYHKIII KIITUH TEYIHKHA, 3a PAXYHOK MPUTHIYECHHS
(GYHKLIOHYBaHHS TUXAIbHOTO JIAHLIOTY, UKy TPUKAPOOHOBUX KUCIIOT 1 [IUKITY
CEYOBHUHM. 3aCTOCYBAHHS MEJIATOHIHY CHPHSUIO 3HUKEHHIO TOKCUYHUX MPOSBIB
3axBoproBaHHs. OTpuMaHi pe3yJIbTaTH MOTPEOYIOTh MOAANBIINX JOCHIIKEHb Ta
MOXYTh HaJaTH JIOJATKOBY 1H(OpMAIliI0 MPO MOXKIMUBI MEXaHI3MHU PO3BUTKY
MEeY1HKOBOT 1HCYJIIHOPE3UCTEHTHOCTI Ta 11 KOPEKIIii.
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IMYHOBIOXIMIYHI ®PAKTOPU ®OPMYBAHHS
OKCHUIATHUBHOT'O CTPECY B YMOBAX CEPIIEBO-CYJIMHHOI1
MMATOJIOI'TI

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

Hixuncekuit JlepxaBuuii YHiBepcuteT iMeHi Muxkoinu ['oromns, Hixkun, Ykpaina
JAY HHII «IactutyT xapmaiomorii im. akaa. M.JI.Ctpaxxeckay HAMH VYxkpaiuu,
KwuiB, 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.

Obepynmysanns: B TenepiliHiid 4ac He BUKJIMKAE CYMHIBY Ba)KJIMBa POJIb
OKCUJATUBHOTO CTPECY, SKUW PO3BUBAETHCS BHACIIAOK HAAMIPHOI aKTUBaIlii
BUTbHOpauKabHUX (BP) OKHCHIOBaNBHUX TMpPOIECIB, B TMEpIIy HYepry
MEePEKUCHOTO OKHCHEHHS JIMiAIB 3 HAKOIMWYEHHSIM KIHIIEBUX IPOAYKTIB iX
OKMCHEHHS Ta 3MEHIICHHSM aKTUBHOCTI aHTHOKCHUJAHTHUX CUCTEeM. B ToM ke
yac 0OaraTo JOCHIJHUKIB TMPUITYCKAIOTh B3a€EMO3B’SI30K MK HAsSBHICTIO
iMyHO3ananbHO1 akTuBailii (IA) Ta 1HTEHCHBHICTIO OKHCHIOBAJIBHOTO CTpPECY
(O0).

Memoro nanoi po6otu OyJIO OLIHUTH IHTCHCUBHICTH, BP okucHIOBamHLHUX
IPOLIECIB, MOKA3HUKIB [A Ta cTaHy aHTMOKCUAAHTHUX (PEPMEHTHHUX CUCTEM Y
123 xBopux Ha XpoHiuHYy cepiieBy HegocTtaTHicTh (XCH) Ha ¢oni imemMiuHOi
xBopobu cepus (IXC) Ta aprepianbHoi rineprensii (Al'). Kourponbny rpymy
ckyanu 30 mpakTUYHO 3I0POBUX OCIO.

Memoou  oocnioxcennsi: iHTeHCUBHICTh OC  BU3HAUaIM  IUISXOM
CHEKTPOPOTOMETPUYHOTO BU3HAYCHHS MEPBUHHUX Ta KIHIEBUX MPOAYKTiB BP
OKHCHEHHS JIIMTiB - JieHoBUX KoH torariB (/1K) Ta mMajaoHOBOTo mianmbaeriay
MIA), KIHIIEBUX IPOYKTIB BP Moaudikarii o1kiB-1,4-
TUHITpOEHUITIIpa30HIB (IHD), aKTUBHOCTI KaTanasu Ta
cynepokcupaucmytazu  (COJ[). HasBHicTh  iMyHO3amajabHOI  aKTHBALll
OLIIHIOBAJIM IUIAXOM CHEKTPOPOTOMETPUYHOIO BU3HAYEHHS B CHUPOBATII KPOBI
KUIbKOCTI C-peakTUBHOTO OUIKY; (PYHKI[IOHQJIbHY aKTHUBHICTh MOHOLUTIB
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(CTIOHTaHHY Ta CTUMYJIbOBAaHY), a TaKOX iX pe3epBHY NOTJIMHAIbHY 3[1aTHICTh
Bu3Hayanu 3a jgonoMmororo HCT-tecTy 3 BHKOpPUCTAaHHSIM MOP(OIOTIUHOTO
MiJpaxyHKy y Maskax. 3 MeTOI0 OILIHKA (QyHKIIoHAIbHOTO cTany NO-
CHHTa3HUX peakIliii B Iia3Mi KpoBi1 CHEKTPO(POTOMETPUYHO BHU3HAYAIN BMICT
OJIHOTO 3 KIHIIEBUX MPOAYKTIB IUX PEAKIIN-IUTPYIIiHy. PiBeHb npo3amaibHUX
UTOKIHIB-1HTEepaelkiny-6 (IL-6) ta TymopuekpoTuunoro daktopy o (TNF-a)
BUMIPIOBAIM METOJIOM IMyHO(DEpPMEHTHOTO aHai3y.

Pesynomamu Oocnioscennsi: Ha TiJACTaBI OTPUMAHUX JaHUX MOXKHA
3poOuTH BUCHOBOK, 110 y xBopux 3 XCH BrHachigok IXC ta AI' po3BuBaeThcs
OC, B (¢dopmyBaHHI AKOTO NPUNAMAIOTh Y4YacThb $IK JIMiJHI, TaKk 1 OLIKOBI
KOMIIOHEHTH KpoBi. Bwmict npoaykrie [IOJI, JK Tta MJA, BuABWIHCH
MIJBUIIICHUMU B cepeHboMy Ha 27% Ta 43% BianoBigHo, a piBeHsb 1,4-J[[' d-na
35% B mnopiBHSHHI 3 KoOHTposeMm. Lli 3pylieHHS CynpoOBOIKYBAJIUCH
JIOCTOBIPHUM 3HIDKEHHSIM akTUBHOCTI kaTtanazu ta COJl, BianoBigHo Ha 23% Ta
31%. IIpo TA cBiguuno gocrosipHe 301nbi1eHHs piBHS CPb B cupoBaTii KpoBi,
(GyHKITIOHATBHOT aKTUBHOCTI Ta PEe3€PBHOI MOTJIWHAIBHOI 3/TAaTHOCTI MOHOITUTIB,
a TakoXX BMICT mpo3ananbHux IuToKiHIB -IL-6 Ta TNF-0, Ha 19% Ta 23%
MOPIBHSHO 3 KOHTpOJieM. 30UIbIIEHHS PIBHA TUTPYJIiHY B I1a3Mi KpoBi Ha 41%
CBIIUMTHh Tpo akTuBamilo NO-CHHTa3HMX CHCTEM, HAWOULIBIN BipOTigHO, 3a
paxyHOK 1HIyuOenbHoi 130¢opmMu  NO-cHHTa3H, MPEACTABICHOI MEPEBAKHO B
IMyHOKOMIETEHTHUX KIITHHAX, K1 MPUUMAIOTh YUaCTh y 3aMajlbHUX PEaAKIisiX.
bararoakropHuii  KopensiLiiHUN  aHami3 BUSBUB  B3a€EMO3B 30K  MIXK
NOKa3HUKaMU JOCHKyBaHUX cucteM. Tak, aktuBHicTh COJl BusiBuia
HeraTuBHUM B3aeMO03B’s130K 3 MJIA (r=-0,37, p<0,05), a akTUBHICTb KaTajia3u —
3 piBaem JIK (r=-0,35, p<0,001). Bmict uuTpyJsiiHy BHUSBHUB 3BOPOTHHI
KOpEJSIMHUN 3B 430K 3 akTUBHICTIO KaTana3u (r=-0,31, p<0,05) ta COJl (r=-
0,39, p<0,02). IIpu ubOMy piBEHb UUTPYJIHY MO3UTUBHO KOPEIIOBAB 3 BMICTOM
npo3anaibHuX nuTokiHiB-3 IL-6 (r=0,31, p<0,01) Ta TNF-a (r=0,27, p<0,05).
Mix aktuBHicTIo COJl Ta piBHEeM  TOTJMHAIBHOI 3JaTHOCTI aKTHUBHOCTI
MOHOITUTIB BCTAHOBJICHUW HETAaTUBHUM KOpEJAIMHUN B3aeMo3B’s130K (r=-0,30,
p<0,01).

Bucnosku:

1. B ¢popmyBanni OC y xBopux Ha XCH Ha ¢oni IXC ta Al' npuiimaroTh
y4acTh JiIiIHI, OLIKOBI KOMITIOHEHTH, (JEPMEHTHI CUCTEMH KPOBI.

2. Pozeutok OC 'y XBOpUX Ha  CEpIEBO-CYAMHHY  MAaTOJOTiIO
CYNPOBOJIKYETHCSl  MIABUILIEHHSIM (YHKIIOHANBbHOI akTUBHOCTI NO-
CUHTAa3HUX CHCTEM, Ha IO BKa3y€ MPUPICT BMICTY KIHUEBOIO MPOIYKTY
UX (EPMEHTATUBHUX PEAKIIIH - HUTPYJIIHY.

3. Busgsnennii B3aeMO03B’s130K MDK 1HTeHCuBHICTIO OC, aKTHMBHICTIO
IMyHO3anaJlbHUX peakuid Ta (QYHKUIOHANbHOW akTuBHICTIO NO-
CUHTa3HUX CUCTEM.
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BIIVIMB ECTEPIB TIOCYJb®OHATIB
HA CTAH AHTUOKCUJAHTHOI CUCTEMM KPOBI II[YPIB

Harauis JIobac, Pyciana Ickpa, Bipa Jly0eHeub
InctutyT 61osorii TBapun HAAH, Byn., Bacuis Cryca 38, JIbBiB, 79034,
VYkpaina
email: 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.

Obrpynmyseanusa ma mema. Ectepu TiocynbhoHATIB _- 11e€ CHHTE30BaH1 Ha
kadeapi TexHonorii 610J0TIYHO aKTUBHUX CHONYK, (Gapmarlii Ta 610TeXHOJIOTi
HamionansHoro yHiBepcutery «JIbBIBChbKa MOJNITEXHIKA» O10JOTYHO aKTHBHI
pPEUOBUHH, SIKI € CTPYKTypHHMH aHajoramu (GiToHIuaiB 4acHuky (Allium
sativum L.). BucOkuil 1HAEKC 1 MMPOKUIA CHEKTP AHTUMIKPOOHOI aKTHBHOCTI
TiocynbdoecTepiB, iX CTaOLIBHICTh Ta HHU3bKAa TOKCUYHICTh JIO3BOJIMIIH
3alpONOHYBATH 11 CHOJYKHA SIK JiKapcbki cyOctaniii. CyyacHa KOHLEILIS
JIKyBaJIbHUX Ta MPOTEKTOPHUX 3aCO01B CIIPSIMOBaHA HA PO3POOKY METOIIB, K1 O
3amo0iraayM YHIKOJPKEHHIO 1 3arubeni BCIX THUMIB KIITHH. Baxiuporo
BJIACTUBICTIO TaKMX JIIKAPCHKUX PEYOBHH Ta IMPOTEKTOPIB MOBUHHA OyTH
HAsBHICTh AHTHUOKCHUJAHTHOTO edekTy. Tomy, METow JOCHiKeHb OYyJo

3’sICyBaTU BILJIUB ecTepiB Tiocyab(OHATIB - S-eTun-4-
amino6enszentiocynbonary (ETC),  S-amin-4-aminoOeH3eHTiOCyIb(hOHATY
(ATC), S-aneTmi-aMiHOOEH3EHTIOCYIb(POHATY (AATC) Ha CTaH

AHTUOKCHJIAHTHOT CUCTEMH KPOBI J1a00OpaTOPHUX IIYPiB.

Memoou. JlocmimkeHHs NPOBOAWIM HAa CaMIPIX-aHAJIoOrax JiabopaTOpPHUX
IypIB, pO3IUIEHUX Ha 4 rpynu Mo 5 TBapUH y KOxkH1M: | rpyna — koHTposbHa, 11, 111,
IV — pocmiani. TBapuHaM KOHTPOJIBHOI TPYIIM OJHOPAa30BO Ha 00y /10 KOpMY
nomasamu 1 oM’ omii; mocmimmiii rpymi I — 1 em® omiiinoro posunny ETC, 3
pospaxynky 100 mr/kr Macu Tina; gociianiit rpymi II — 1 cm® omilioro pozunny
ATC, 3 pospaxynky 100 mr/kr macu Tina, gocmimsii rpymi III — 1 cm® omidiHoro
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po3unny AATC 3 pospaxynky 100 mr/kr macu Ttina. Jlocmin tpuBaB 21 mo0y.
MarepianoM ajig AOCHIKEHb CIYTyBajld TE€MOJI3aTh KPOBI ILIypiB, Y SIKUX
Bu3Hayanu aktuBHicTh COJI, xaramasu, I'TI. Opepxxani umudpoBi maHi
00po0IIsITM  CTaTUCTUYHO 3a jJomomororo mporpamu  Microsoft EXCEL,
BUKOpHUCTOBYIOoUM MeTo ] one-way ANOVA.

Pezynomamu. AxtuBnicts CO/] BiporiiHO 3pocTalia y TemModiizarax urypis
I, I ta IV mocmimuux rpyn y mopiBHsiHHI 3 [ rpymoro Ha 50, 88 Ta 59%
BIJIMOBITHO. AKTUBHICTh KaTasia3u 30iiblnyBasiacs y remodizarax urypis 11, 111
ta IV pociaigHux rpyn y nopiBHSIHHI 3 KOHTPOJIBHOIO Ipynoro Ha 28, 57 ta 41%
BiAnoBigHO. AkTuBHICT ['TI 3pocrana B remonizarax tTBapuH Il rpynu Ha 30%, a
y remoimizatax wmypiB III ta IV rpyn cnocrepiranocs BipOriHE 3HHKEHHS
koHueHTpailii ['Tl moo koHTposibHOI rpynu Ha 15 Ta 54% BiANMOBIIHO.

Bucnosox. Y npoBefeHUX JOCHIKEHHSX BCTAHOBJICHO, IO CIIOKUBAHHS
nrypamu oniiiHMX po3uuHiB ectepiB TiocyibpoHaTiB - ETC, ATC, AATC
3yMOBJIIO€ 30UIBIICHHS AaKTUBHOCTI KaTajga3d Ta CYNEPOKCHUIIACMYTa3d B
remoiizarax. AkTtuBHICTh [Tl 3poctae y remomizatax KpoBl IIypiB, SKi
cnoxkuBanu ETC, Toni sik y reMosizatax mypiB, sIKi CIIOKUBAIN OJIIMHI PO3YUHU
ATC, AATC - akrtuBHicte [Tl 3HWKYyEThCA, MO MOXE CBITYUTH IIPO
MPUTHIYEHHS JaHUMH PEUYOBMHAMH TIYTATIOHOBOI JIAHKH aHTHOKCHUIAHTHOTO
3axucty. OHaK HEOOX1/IHI MOAAIBIII JOCTIIKEHHS, 00 MOBHICTIO MPOSICHUTH
MOJIEKYJIIPHUN MEXaH13M JJaHOTO TIPOIIECy.

EVALUATION OF MICROVASCULATURE AND NECROTIC
CHANGES OF THE PROSTATE TUMOR XENOGRAFTS BY
DCE-US SUPPLEMENTED WITH THE CONVENTIONAL
IMMUNOHISTOCHEMICAL 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
addressed in the study concerned the correlation of these parameters with
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microvessel density (MVD) and necrosis evaluated by the conventional
immunohistochemical 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 k. 4 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 4 - ke (Akep) reflects transcapillary contrast agent transport.

The immunohistochemical 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. 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 ke (1. = 0.7 respectively 1. = -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.

Conclusion. The conventional immunohistochemical 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 microbubbles from the tumor became related to the
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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.

BIIJINB KAPHO3UHY HA AKTUBHICTb CYIIEPOKCH/JI-
MMPOJIYKYIOUUX ®EPMEHTIB B TKAHUHAX OKA TBAPUH ITPH
VBEITI TA O®TAJIBMOTI'IIEPTEH3II

Ipuna MuxeiineBa, Haranis bongapenko, Cepriii Konomiiiuyk
HY «IactutyT ouHMX XBOopoO 1 TkKaHWHHOI Tepamii iM. B.I1. ®dinarosa
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.

Busnauenus 010XIMIYHUX MEXaHI13MIB BILIUBY [T IBUILIEHOTO
o TaIbMOTOHYCY Ha nepeOdir nepeauboro yBeity (I1Y) € akryansHUM 3aBIaHHAM
eKCIIepUMEeHTaIbHO1 odTanbpMosiorii. [Ipu 3amanbHUX mporecax iHTeHcudiKarlis
MPOILIECIB BUTbHO-PAIMKAIIEHOTO OKMCIICHHS Ha TJI1 BUCHAKEHHS aHTHOKCHUIATHOT
CHUCTEMHU MOXKE CHPHSITH MOCHIICHHIO OKCHUJIATUBHOTO CTPECY B TKaHMHAX OKa,
ocobnuBo npu odranbemorineptrensii (OI'). Tomy mMeToro Oyno BUBYECHHSI BILTUBY
KapHO3WHY 3 AHTHOKCHJIAHTHHMH BJIACTUBOCTSMU Ha AKTHUBHICTH (DEpMEHTIB
OKCHJIATUBHOI JIJAHKM B TKAaHWHAX OKa KPOJIB MPU MOJACIIOBAHHI MEPETHHOTO
yBeity B ymoBax OI.

Memoou. Ilpu mogpemoBanHi OI' KposisiM B MEpeAHIO Kamepy odei
onnopazoBo BBomwin 0,1 mn 0,3% posuuny kapoomepy. Anepriunuii [TV
MOJIEJIIOBAJIM 1H’ €KII€I0 PO3UMHY CUBOPOTOUHOIO aIbOyMIHY B TIEPEAHIO KaMepy
oka Ha T OI. B rpyni tBapun npu OI' 3 yBeitom 5 % po34uuH KapHO3UHY
IHCTWIIOBAJM B KOH'IOKTHUBAJIbHY TIOPOXXKHHHY 000X OdYeil JBi4li Ha [ICHb
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npotsiroM 4 TuxkHIB. KoHTposibHa rpyma — i1HTakTHI TBapuHU. B TkaHMHaX
YBEAJIBHOTO TpakTy (pailay’kka, ULWJiapHE TIJI0) OKa KpOJiB BH3HAYAIH
aktuBHICT, HA JIH-0oKCcHaa3u 1 KCQHTUHOKCHIA3H.

Pe3zynomamui. Beranosneno, mo OI' nipu nepeaHboMy yBeiTi cripusiia
BupasHii axtuBamii HAJ[H-okcupazu Ta 0COOJMBO KCAaHTHHOKCHIA3W B
TKaHMHAX YBEAJIBHOT'O TPAKTy OKa MOPIBHSHO 3 aKTUBHICTIO ()EPMEHTIB B TPyIIi
tBapuH Titbku 3 OI' a6o ITY. 3acrocyBaHHS IHCTHIAILIN KapHO3WHY CIIPHSIIO
BiporiiHoMy 3HWXeHHI0O akTuBHOCTI HAJIH-okcupmasm ©Ha 19,4% Ta
KCAaHTUHOKCUa3u Ha 27,7% B TKaHWHAX yBeanbHOTO TpakTy mipu IIY na tmi O
MOPIBHSHO 3 TPYTIOIO TBApHUH 0€3 mpemnapary.

Bucnosku. 3acTocyBaHHsI KapHO3MHY IPU NepeaHbOoMY yBeiTi Ha Tii OI
CYTTEBO 3MEHIITYBaJ0 aKTUBHICTh ()EPMEHTIB OKCHUJIATUBHOI JaHKH B TKaHMHAX
YBEAJIbHOT'O TPAKTY.

JAECTPYKUIA IOKCTAMEAYJAPHOI'O AITAPATY HUPOK LIIYPIB
3A YMOB PO3BUTKY ATABETY II TUITY

€Breniii Mypaacos, Citiiana Kupnuyenko, I'aniuna YmakoBa
JIHinpoBChKUiA HalloHaIbHUM yHiBepcuTeT iM. O. ['oHuapa
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 po3ButTky IykpoBoro miadetry (IIJ[) B opranizmi crocTepiratoTbCs
OaraTouMceNnbHl 3MIHM HOPMaJIbHOTO (YHKLIOHYBAaHHS OpraHiB 1 CHUCTEM.
[IpuynHOIO 1BOTO € TINEpriikKeMiYHa I1HTOKCHUKALlis, IO MPU3BOIUTH [0
NIJBULIEHHS OKHUCHOIO CTPECy 3 HACTYNHHUM IMOPYLIEHHSM AaHATOMIYHOI Ta
(GyHKLI0HATBHOI LTICHOCTI KOMIIOHEHTIB opraHi3zmy. Hupku ta ix ckiasoBi He
€ BUKiroYeHHAM. OKpiM BUAUTHHOT (PyHKIIIT, BOHU TaKOX € OJIHIEIO 3 TOJIOBHUX
JAHOK Y pEHiH-aHr1i0TeH3uH-anbaocTepoHoBit cucteMi (PAAC), ockiiabku
1okcTameyJisipauit anapat (FOA) HUPOK € MiCIIEeM CUHTE3Y PEHIHY — BaXJIMBOTO
dbepMeHTy, IO OMOCEPENKOBAHO (Uepe3 TNEePEeTBOPEHHS AaHT10TEH3WMHOTEHY)
BIJIMOBIa€ 32 WOHHO-BOJHHMM OOMiH, Ba30KOHCTPHKIIIO 1 apTepiaIbHUH THCK.
[Topymenns mmicHocTi FOA MoXke mpu3BecTH 10 YCKIATHEHHS CTaHy XBOPOTO
Ha aiaber. Meroro poOOTH € BUsBIEHHs nopyweHHs: podotn PAAC BHacnigok
JNECTPYKIIIT FOKCTaMEyJIIPHOTO arnapaTy HUPOK LIypiB 3a yMOB po3BUTKY L{J] II
THUITY; JUISl LIbOTO OYJIM IpPOaHaji30BaHl 3MIHM MOHHOTO OOMIHY Yy TOMOI€HaTax
HUPOK WIypIB 3a TaKMMU TNOKa3HMKaMH, SK KOHIIEHTpauis HoHiB XJlopy Ta
Kaniro. /{5 kopekuii HacaiakiB IyKpOBOTo /11a0€eTy, 3HUKEHHS PIBHIO OKMCHOTO
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NOIKOJKEHHS KJIITUH 1 BIIHOBJIEHHS (PYHKI1M oprany OyB oOpaHHil MeJIaTOHIH
SIK aHTUOKCHUAHT.

JlocmipKeHHST TIPOBOAMIM Ha CTATEBO3PUIMX IMypax caMisgx JiiHii Bictap
BIJIMOBIJTHO JI0 €TUYHUX HOPM pOoOOTH 3 JaOOpAaTOPHMMHU TBapuHaMHU. TBapuH
OyJo nojaineHo Ha 3 rpynu (n = 6): 1 — KOHTpoJIbHA TpyNa, mypHu Bikom 14-16
THKHIB 1 Macoro 180-220 r.; 2 — mypu 3 eKCIepUMEHTAIbHUM CTPENTO30TOLMH-
inaykoBanuM /12 (ELLJI2), BikoM 1 Macoro igeHTHyH1 10 1 rpynu; 3 — mypu 3
EI/I2, skum BBOAMBCS MeENATOHIH y 7031 10 MI/Kr mpoTsroMm octaHHix 7 mi0
€KCIIEPUMEHTY. 3MIHM HOHHOrO OOMIHY BH3HAYajld 3a MOKAa3HUKAaMU BMICTY
Kaimiro Ta Xiopy 3a 100OMOror BIANOBIJHUX CTaHIAPTHUX TecT-HaOopiB TOB
HBII «®imcit-iarnoctuka» (Ykpaina). CraTuctuuHy OOpoOKYy JaHUX
MPOBOIMIIM 32 JOTOMOT00 OAHO(AKTOpHOTO nucrnepciiiHoro anamizy ANOVA,
BIPOT1IHUMHU BBakasiu JaH1 3a ymoB P<0,05.

3a pesyiabTaTaM JOCHIPKEHHS MOKHA CIOCTEpIraTH IiJIBUIICHHS
KoHUeHTpalli HoniB Kanito 1 Xiopy y romorenarax HUpok urypis 3a ELJI2 no
BIJIHOIIIEHHIO 710 KOHTpoito Ha 58,1% 1 57,3% BianoBigHO. 32 YMOB BBEJEHHS
MEJIaTOHIHY JOCII/DKYBaHHI TIOKa3HUKHM WMOHHOTO OOMIHY 3HHU3WIHCH IO
BIJIHOIIIEHHIO JI0 TTOKa3HUKIB JIpyToi rpynu Ha 29,9% mis Kamiro 1 Ha 31,2% nis
Xiopy.

Xoya 3a mouarky IIJI cmocrepiraerbcs mume aktuBamisis PAAC,
JOBrOTpUBajia TIMEepriIiKeMis NPU3BOAUTH B MOJAIBIIOMY /0 PYyWHYBaHHS
CKJIaZIOBUX HUPOK 1 Hedpomarii B LUIOMYy, B TOMY YHCI1, IOKCTaMEAYJISIPHOTO
anapary. 3MEHIIEHHS CUHTE3Y PEHIHY IMPHU3BOJIUTH JI0 CTAHy TIOPEHIHOBOIO
rinoaIbIOCTEPOHI3MY, SIKMI IMOSICHIOE TiNepKamieMito. BHacaigok 3MEeHIIEHHO1
cexpenii K mopymyerscs BuBenenns onis NH*" y 36ipaux tpyOkax Hupok. Lle
OPU3BOJUTE 1O METaOOIIYHOro aruao3y, HalyacTille, TinepXJOPEMIYHOrO
MEeTa0OJIYHOro anuao3y. TakuM 4YMHOM, Y HUpPKaxX XBOPHUX UIYpIB OAHOYACHO
PO3BUBAIOTHCS TIMEpKAJIieMisl Ta TinepxjopeMis. MenaTtoHiH HOpMaTi3yBaB
PIBH1 KOHIIEHTpaIlli HOHIB BHAC/IIIOK CBOIX aHTMOKCHUJIAHTHHX, MPOTHU3aNaIbHUX
1 MpOTUAIa0ETUYHUX BJIACTMBOCTEH, CHPHUSBIIM 3MEHIIEHHIO PIBHSI OKHCHOTO
MOIIKOJKEHHS FOKCTaMEeyJIIpHOTO anapary Ta HopMmadizaiii PAAC.

OtpumaHi pe3ynabTaTH BKa3ylOTh Ha Te, IO XPOHI3allis IYKPOBOTO
niabeTy MOXE MPOBOKYBATH JECTPYKIIIO FOKCTAMEIyJISIPHOTO amapaTry HHUPOK,
3MEHILIEHHS CHHTE3Y PEHIHY Ta MOT1PIIEHHS CTaHy XBOPOTO.
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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 o(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 RAW264.7
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 is 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
1s 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
E-mail: 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.
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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 (MetSyip?® and MetSjip*?).

In animals that was on a high-lipid diet were observed increase of
cholesterol (32% for MetSiip®® and 75% for MetSii,*?), triglycerides (45% for
MetSiip®® and 100% for MetSiip*?), and LDL (37% for MetSii?® and 52 % for
MetSiiy*?) 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 MetSca?® and 117% for MetScarv*?) and a
decrease in HDL (26% for MetScar>® 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
MetScarn*? and 17% for MetSiip*?).

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 MetScar*?).

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 ITPH
3AXBOPIOBAHHAX NEYIHKHA

OJgena Cxopuk
JIHinponeTpoBChKUH HalllOHAIbHUH YHIBepcuTeT iMeH1 Onecs ['oHyapa,
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.

CyvacHi YMOBH >KMUTTS MOB’S3aH1 3 HETaTUBHUM BIUIMBOM Ha MEYIHKY Ta
OpraHi3M JIOJIMHU B IUJIOMY XIMIYHO MIKIJJIMBUX PEUYOBHUH (KCEHOOIOTHKIB), SIKi
JIOCTaTHBO PO3MOBCIOJDKCHI SK Ha MIANPUEMCTBAX, TaKk 1 B MOOYTI,
HepaIlloHAJLHOI'0 XapuyBaHHS, MIKIJIMBUX 3BHYOK, HACTIAKIB 1H(MEKIIH, 1110 Y
CYKYIHOCTI HETaTUBHO BIUIMBAE HA (DYHKIIIOHATILHUN CTaH renartonuTiB. OHUM
3 BaXKJIMBUX 3aBJIaHb JIIKApIB HA CHOTOJ/IHI € CBOEYACHE BUSIBICHHS Ta TIPABUIIbHE
JIarHOCTYBaHHA  XBOPOO MEYIHKH, Kl JOCUTh YacTO MAalTh CYOKIIHIYHHIA
nepebir. TpyaHollll BUHUKAIOTh HE TUIBKA B TOMY, IO MAalllEHTH HE HAAAIOTh
3HAQUYEHHS CHUMITOMAaTUYHUM BHUSBaM XBOpoOHM, aje 1 B HeJoJIKax
JMIarHOCTUYHUX 3aco0iB. Jlikap TIOBMHEH BHSIBHUTH IIO€JHAHHS HHU3KH
€TIONATOreHETUYHUX YWHHUKIB: XpoHIyH1 BipycHl iH¢ekuii HBV 1 HCV,
37I0BKMBAHHA aJIKOT0JIEM, OKUPIHHA, IyKpoBul aiader Il tumy, aucninigemis ta
O10XIMIYHI TOKa3HUKH, SKI MOXYTb CIyT'yBaTH MapKepaMU PO3BUTKY
3aXBOPIOBAHHS Ta TMOTIPIIEHHA CTaHy TallieHTiB. ToMy JOIIJIBHUM €
nornubjieHe BUBYCHHS OIOXIMIYHHUX MapKepiB 3aXBOPIOBaHb TNEYIHKH Ta
MOXJIMBUX 3araJlbHUX MexaH13MiB (OpPMyBaHHsS TOPYIIEHb METa0O0JIYHOTO
rOMEOCTa3y, SKi MarOTh MICIIe TIPH JIaHii MaToiorii.

Mertoro po6otu Oyi0 AOCTHIAUTH 3MiHY AaKTHUBHOCTI (PEpMEHTIB ramma-
rnytamintpancnentunasu (I'TT), myxnoi docdarazu (JID), minasu ta BMICT
3arajabHOro Ta MpsAMOro OuIipyOiHy y KpOBI IpH 3axBOproBaHHI Ha renatut C,
XOJICLIUCTUT, UPO3 MEUYIHKHU Ta BUSBUTH HaWOUIbII €()EKTUBHI JJIsl J1arHOCTUKH
010X1MI14H1 TOKa3HUKHU KPOBI.
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Po6ora Bukonana na 6a3i K3 «/lHinmponeTpoBcbkoi 001acHOi KJIIHIYHOI
aikapHi iM. [.MeunukoBay. IlanienTiB 0yno noaineHo Ha 4 rpynu: KOHTPOJIbHY
rpyna, sSKy CKIaJaJld TMPAKTHYHO 3JI0pOB1 JIIOJAM; Tpyna Jrojaed 13
3aXBOpPIOBaHHAM Ha renatut C; rpyna Jrofei 13 3aXBOPIOBAaHHSAM Ha XOJIEIUCTUT
Ta Tpyna i3 3aXBOPIOBaHHSAM Ha I[MPO3 MEUIHKU. Y rpymnax OyJo mno 6 4oJoBiK
BikoM Binl 30 1m0 45 pokiB. BusHauanu B KpoBi aKTUBHICTH (DEPMEHTIB TamMma-
rnytamintpancnentunasu (I'TT), myxnoi docdarazu (JID), minasu ta BMICT
3araJibHOTO Ta IPAMOTO OLTIpyOiHYy.

[ToxazaHo, 10 aKTUBHICTH JyXHOI (ocdarasm y KpoBi XBOpuX Ha
XOJICLIUCTUTI 3pOCTa€ Mailke y 2 pa3u MOPIBHSHO 31 3J0POBUMHM JIIOAbMHU. [Ipu
uupo3i — y 1,5 pasu. Ilpu renatuti C aktuBHicTh JI® 3HAXOOUTHCS B Me)Xax
Hopmu (1o 77 Opn/n). Busineno, mo aktuBHicTh I'TT y KpoBi mamieHTiB mpu
XOJIEUUCTUTI 30UTbIIy€EThCS Y 6,5 pa3iB, a MpHU LUPO3i 1ie Ouiblle — Maixke 8,5
pa3iB MOPIBHSHO 3 KOHTPOJbHOIO Tpynoto. [Ipu mpomy, akrusHicte ['TT mpu
I'ematuti C 3anumaersea y mexax Hopmu (mo 61 Op/m). I'TT e mapkepom
mucyHkiii renatonuTiB. MEpMEHT MICTUTBCS B Ji30COMax, MeMOpaHax i
[UTOIIa3M1 KJIITHHH, TIpUuYoMy MemOpaHHa Jyokamizamis I'TT xapaktepHa mis
KJIITUH 3 BHCOKOK CEKPETOPHOI0, EKCKpeTopHoi abo peadbcopOyroUuoro
3natHicTiO. 30UTbieHHs 3Ha4eHb [ T'T B cupoBarii - 4yTAUBUNA MOKA3HUK TPH
3aXBOPIOBAHHSAX TrenaroOumapHoi cucteMu (Mapkep xoJectasy). [lpu Bcix
dbopmax 3axBoproBaHb neuiHku piBeHb [ T'T B cupoBariii 3pocrae.

BinipyOiH € ogHMM 3 HAWTOKCUYINIMX €HJAOT€HHUX METaOOJITIB.
3pocTaHHsI BMICTY 3arajibHOr0 OuTipyOiHYy y KpOBI XBOPHX Ha XOJEIUCTUT Ta
uupo3 craHoBUTh 4,5 Ta 5,5 pas3iB BIANOBIAHO MOPIBHSHHS 3 KOHTPOJIBHOIO
rpynor. 30UIbIIEHHS KOHIICHTpAIlli JaHOTO MOKa3HUKA € TaKOX CBITYEHHSIM
PO3BUTKY €HJIOT€HHOI 1HTOKCHKalii. Takl piBHI 3arajJbHOro OumpyOiHy B KpPOBI
00yMOBJICHI OOTypalli€l0 MO3aNeYiHKOBUX KOBYHUX NUISXIB, IO CIPUYUHSIE
OJIOK BIATOKY »OBYl Yy KHIIEYHUK, JKOBUHY TINMEPTECH3II0 Ta XOJEMII0, CTa€
NPUYUHOI0 PO3BUTKY HECHEeUM(PIYHOrO CUHAPOMY EHIOTEHHO! I1HTOKCHKAII
3natHoro Jo mnporpecyBanHs. [lpu remarutri C BMICT JAHOTO TOKa3HHUKY
3IMIIAETHCS Y MEXKaxX HOPMH (110 21 MKMOJIB/T).

[TokazaHo, MO TpH XOJEHMUCTUTI BMICT TpsiMOTo OuITipyOiHy Yy KpOBI
XBOpUX 30UIbIIy€eThCSA Yy 14 pa3iB y MOPIBHSHI 31 3M0pOBUMH JtoabMu. [Ipu
upo3i — Maibke y 15,5 pasiB. A npu renatuti C BMICT O1mipyOiHy HpsIMOTO
KOJIMBAETHCA y MeXax 3,7 MKMOJb/T (mpu HOpMi A0 5,4 MKkMoub/n). OTpumani
JaHl MOXYTb OYTH CBITYEHHSM IPO TE, IO Yy MAIIE€HTIB 3 XOJCIHUCTUTOM
nepebir 3aXBOPIOBAHHS CYIPOBOJDKYETHCS 3alajbHUM Ta THIHHO-CENTHUYHUM
YCKJIQAHEHHSM B remnaroOutiapHii 30H1. Hanpukiaa 3a JaHUMU JesKUX aBTOPIB
y XBOpHX Ha TocTpui KanbKynbo3Huil xoneuuctuT (I'’KX)  ycknaanenwuit
TOCTPUM XOJIAHTITOM piBEHb OUTpyOiHYy y KpoBl OyB Bului y 4,9 pasiB HIXK y
310pOBUX JtojeH, a y xBopux Ha ['KX, yckimagHeHH TOCTpUM XOJIaHTITOM Ta
MICIICBUM TIEPUTOHITOM 3arajibHuil OuipyoiH OyB Bummi y 21,4 pasu y
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NOPIBHSHHI 31 3JOPOBUMHU JIt0IbMH. BBaxkaroTh, 110 Mpu KoHLeHTpauii Buuie 30
MMOJIB/JT Ma€ Miclle MEMOPAaHOTOKCUYHUM €(eKT.

3a OTpMMaHMMHU JaHUMHU HAWOUIbIIE YpaKEHHS IICUIHKH, IUTOMII3
MapeHXIMAaTO3HUX KIITUH BUSIBICHE MpU Iupo3i. JlaHl NMOKa3HMKH MOKHA
BUKOPUCTOBYBAaTH  JyIi  OUIBII TOYHOI J1arHOCTHUKH, TAaKOX Yy SKOCTI
MPOTHOCTHYHUX KPUTEPIIB TPOrpecyBaHHsS XBOpoOM Ta e(dEeKTHBHOCTI
JIKyBaHHS.

OCOBJUBOCTI BUT'OTOBJIEHHA AEHEJIIOJAPU30OBAHOI'O
MATPUKCY JIJII BAKOPUCTAHHA Y KAPJIOXIPYPI'II

Anarodiii Cokon', iImurpo I'pexos’, Onexcanap ankin®, T1io €vens',
Harauia Iorkina', Lnis Emens'
1Y "HaykoBo - IpaKTUYHKUI MEAUYHMI LEHTP AUTAYOI Kapaionorii Ta
kapaioxipyprii" MO3 Ykpainu, Kuis, Ykpaina
’HanioHanbpHUM TeXHIYHKUN yHIBEepcHTeT YKpainu
"KuiBchkuii mositexHiuHui 1HCTUTYT iMeHi Iropst Cikopebkoro", Kuis, Ykpaina
healthy044@gmail.com

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 surgery»
Ministry of health of Ukraine
2National 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 — CyAMHHOI CUCTEMH, K 1 paHilie, 3aiiMaloTh OJ{HE
3 MEpIINX MICIb Cepell CMEPTHOCTI HacelleHHs. ToMy HIOpIYHO Ha JIIKyBaHHS
JAaHO1 TATOJIOTIT BUTPAYaAlOTHCS MITBAPAM y BChOMY CBITI. ['oBopsum mpo
XIpypriuHe JIIKyBaHHS TAKUX 3aXBOPIOBAHb CJ1J BIJ3HAYMUTH, IO B Cy4YaCHIH
KapAioXipyprii, Ik BpOJKEHUX TaK 1 HA0yTHX 3aXBOPIOBaHb CepIls, iICHY€e Oararo
PEKOHCTPYKTHUBHUX METOMIB, CYTh SIKUX IOJISITA€ Yy BIJIHOBJIEHHI LIIICHOCTI
KaMmep cepiis, oro cTiHOK abo kiamadiB. JlocUTh 4acTo AJig bOTO MOTPiOHE
BUKOPUCTAaHHS PI3HUX IJJACTUYHUX MaTepialliB, HAHOUIbII ONTHUMAJIbHUMH 3
AKX € OloyioriuHi IMIIaHTH. [IpuBaOnuBICTE O10MPOTE3IB MOJATa€E B iXHIN
NPUPOJHIM  OloNoriuyHIM  CTPYKTypi  (KOojareH,  €JacTUH),  HU3bKIH

121


mailto:healthy044@gmail.com

“Current aspects of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemu cyyacHoi 6ioximii, KnitMHHOI 6ionorii Ta ¢isionorii ”, 1-2 koBTHA 2020 p. AHinpo,
YKpaiHa

TPOMOOTEHHOCT1, €JACTUYHUX BJIACTUBOCTIX, OJIM3BKUX JO XapaKTEPUCTUK
NPUPOAHUX TKAaHWH. B CBOIO 4epry pO3BHTOK PEKOHCTPYKTHBHO —
BIJIHOBJIIOBAJIbHOT MEIMIIMHU TICHO IMOB'A3aHUMN 3 PO3POOKOIO 1 BIPOBAIKEHHAM
y KIHIYHY TPaKTHKy OI0JOTIYHMX MaTepiaidiB 13 KCeHOTKaHuHH. OJHIE 3
HAWTIOMIMPEHIIIUX Cepe/l TaKuX TKaHUHU € nepukapi. Jleuentonspu3oBaHuii
no3akmiTuHHuK  Matpukc (JIIM) BuroroBineHuid 13 KCEHOIEpUKApAY €
NEPCIEKTUBHUM OloMaTepiajoM JJisi BIIHOBIIEHHS CEPIIEBO-CY/IMHHOI TKAaHWHH,
OCKIJTBKM CTPYKTypa KOJareH — eJIaCTUHOBOTO KOMIIOHEHTIB KapKacy
3aJI0BIJILHO  30€pIraeThCcsi, a AaHTUICHHI MOJIEKYJIH HAJIEKHUM YUHOM
€JIMIHYIOTBCS 1 TUM CaMHUM 3HUXKYETbCSl aHTHUI€HHICTh Takoro marepiany. Ha
CBOTO/HI, PO3POOJICHO IOCHTHh 0araTo METOJIB JCHETIONIApU3aIii TKaHWH Ta
opraniB. [Ipore, sik moka3anu HalIl JOCIIKEHHS, HE BCl CIIOCOOM BUAJICHHS
KIITUH 13 TKAaHWUHU (Jeuemntoyisipusaliii) MOXXYThb BUKOPHUCTOBYBATHCS IS
CTBOpPEHHSI 010JI0TIYHUX Kap/1101MILJIAHTIB.

Metoto  Hamoi  pobotm OyB  miAOlp  ONTUMAIBHOIO  METOIY
Jenentospu3alii mepukapay BEIUKOi poraroi XyaoO0u Juisi OTpUMAaHHS
MaTpUKCy I Kapaioxipyprii. B mporeci AOCHiPKeHHS HaMHU BUBYAIMCS
010JIOT1YHI Ta MEXaHIYHI BJIACTUBOCTI KCEHOTPa(TIB, SKi BUTOTOBJISIIN IIIXOM
JenentonsIpu3aliii -~ KCeHOJIOT1YHOTO nepuKapay. Hns MPOLECUHTY
BUKOPUCTOBYBAJIM Pi3HI MPOTOKOJIM 3aCTOCyBaHHA K 10HHUX (SDS) Tak i
HeioHHUX (Triton X-100) nereprentiB, ¢epmentiB (Trypsin), a Takox
xenarytounx areHTiB (EJTA). Pe3ynbratu JociikeHb NOKa3ald MpsMY
3aJIEKHITh O10JIOTITYHUX BJIACTUBOCTEM BI1J BUAY JETEPreHTy Ta IMPOTOKOIY
MPOIIECUHTY (Yac eKCHO3UIlli, TEeMIEpaTypHUil peXUM, KOMIIOHYBaHHS PEYOBHH
Ta iH.). Takum unroM, 0,1% SDS BUSBUBCS HAHOLIBII IIAAHAM 10 BITHOIICHHIO
0 TKaHWHU Tepukapay. Tak, MOKa3HWKH MIIHOCTI TEpUKapAy TpyIH, e
BukopucroByBaiu 0,1% SDS Oynu HailBUIIMMU B TOPIBHSHHI 13 3pa3KaMu, Je
BUKOPUCTOBYBAJIKCS 1HIII JETEPreHTH Ta crocodu neuemtonspusaiii. Takox,
3pa3Ku IIl€i TPyNmu TOKa3alyd JOCUTh HU3BKY CTYMiHb ITUTOTOKCHMYHOCTI Ta
BHUCOKY 3/IaTHICTh JAHOTO MATPUKCY 0 IMOBTOPHOIO 3aCElICHHS KIITHHAMHU
¢bi0pobiactiB  (penentoispusaiio). B cBo uepry BHKOPUCTAHHS TOTO X
camoro aeteprenta (SDS), ane B inmii konnentpaitii (1%) ta TemmnepaTypHomy
pexumi (t 24°C) Manmu HE3BOPOTHIM Ta JETeHEPYHOUYHil €(peKT Ha TKaHUHY
nepukapay. Tomy, caMe B Wi TPyIi CHOCTEpIrajvucs HaWHMKYI MOKA3HUKH
MaKCUMaJIbHOI CHJIM PO3TATHEHHs Ta MilHOCTI Marepiany. Illo ©Oymo
pe3yabTaTOM MOPYIICHHS CTPYKTYPH KOJIATEHOBUX Ta €JIACTHHOBHX BOJIOKOH B
JTOCIIDKYBaHUX 3pa3kax. Bci iHII crocobu Aenentoisspusaliii, sSki HaMH
JOCITDKYBJIMCS TIOKA3aJIM 3aJ0BIIbHI PE3YJIbTaTU O10JOTIYHUX BJIACTUBOCTEH
TKaHWUHH, TPOTE€ BOHM MaJld MEBHI BIAMIHHOCTI Ta MOCTYIAJIUCS MOKAa3HUKAM
HATUBHOTO Mepukapay. TakuM 4YMHOM MOXHA 3pOOUTH BUCHOBOK, 110 TIEPUKAP
BEIMKOI poraTtoi Xynobw nenemtonsipu3oBaHuii 3 BukopuctHHsIM 0,1% SDS
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MOKe OyTH NEPCIEKTUBHUM Ta O€3MEYHUM MaTepiajioM JJii BUKOPUCTAHHS Y
KapA10Xipyprii.

JIAXYW TOKCUYHOI'O ITIOMKO/?KEHHS ITEYIHKHN
JIIKAPCBKUMMU ITPEITAPATAMHAX

Jlrogmuia Yabaskosa, Jlapuna Ioassacska, Oabra JIbommuna
JIHipoBChKMIA HallioHATBHUH yHIBepcuTeT iMeH1 Onecst ['onuapa, Jninpo,
VYkpaina
domshyna_olh@fbem.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 HalnomupeHimux npodieM (apMakoorii Ta MEIUIMHH €
renaToTOKCHYHICTh BHUCOKOE()EKTUBHUX JIKapchkux mnpenapariB (Andrade et
al., 2005; Andrade et al., 2007; Paniagua and Amariles, 2017). BcranoBnenus
(dakTiB MPOSIBY IAHOTO TUITY TOKCUYHOCTI CIYTy€ PEKOMEHAAIIEI0 10 BIAMIHU
3aCTOCYBaHHsl MEBHUX JIKApChKUX MpemnapaTiB. Jlo Takux BIAHOCSATHCH,
HalpuKIaa, TporjiTta3oH, Opomdenak, TpoBadiiokcanuH, eOPOTUAMH,
HiMecynia, Heda30J0H, KCUMenaraTpaH, JIOMIKOKOKCHUO, MIEMOJIIH Ta TOJIKAIOH,
sk1 Oynu BuBezieH1 3 puHKy (Gunawan and Kaplowitz, 2004; Ibanez et al., 2002;
Lucena et al., 2008; Onakpoya et al., 2016; Paniagua and Amariles, 2017).

3a manmmu (Sgro et al., 2002; Larson et al., 2005) KiIbKICTh XBOPUX HA
TOKCUYHUHN TEMaTUT, MPUYMHOIO SKOTO € TOCTpa IEYIHKOBA HEIOCTATHICTH,
3HAYHO 301NIbIIMIIACS Ta MEPEBUINMIIA 3aXBOPIOBAHICTh HA BIpyCHI rematutu. Lle
3QIIMIIAETBCS CEPHO3HOI0 MPOOJIEMOIO JUIsl JIIKapiB MPU MpHU3HAYEHI Teparii,
OCKIJTBKM 1€ MOK€ CIPOBOKYBaTH BCi (OpMH TOCTpPOro abo XpOHIYHOTO
3axBoproBaHHs nevinku (Abboud and Kaplowitz, 2007).

['enaTOoTOKCUYHICTD, SIKY BUSBIISIIOTH JIIKAPCHKI MpPENapaTH, NOAUIAIOTh Ha
nBa Tun. llepmmii Tun: BHYTpIIHS peakuis nediHku. BoHa 3amexuTs Big 103U
Ta nependavyyBaHa. JIpyruil TUI: 1110CHHKpAaTUYHA PEakKIlis, sika HE 3aJIeKUTh
Bil 1034 Ta HemepeabauyBaHa (Paniagua and Amariles, 2017). Okpim Toro,
IIIOCUHKpaTUYHA peaklis MOX€ BHUSBIATHUCI: IMYHHOIO peEaklli€lo, sKa
XapaKTePU3Y€EThCS  TIMEPUYYTIUBICTIO  JO  JIKAPCBKUX  IIpemapaTiB 1
METa0OIYHOK - 3MIHOIO HANpsIMKy Ta 1HTEHCUBHOCTI MeTaboii3My
KCeHO010TUKIB. OCHOBHMMHU TMEUIHKOBUMH KIIITHHAMHU, K1 MPUMUMAIOTh y4acTh B
MeTaboJi3Ml Ta EKCKpemii JIKapChKUX TpermapariB 1 iXHIX MeTa0oJITIB €
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renatouutd. OnHAK, XonaHriouuTd, KmTuHU Kyndepa, KIITHHM OPOTOKIB Ta
eHJOTENIaNbHIUX  KIITHH  TaKOX  BIAITpalOTb  poiib y  (OopMyBaHHI
renaToTOKCUYHOCTI XiMiuHuX pedoBuH (Grattagliano et al., 2009).

3araJpHOBM3HAHUM 1 IIMPOKO BHUKOPUCTOBYBAHUM METOJOM OI[IHKU
renaToOTOKCUYHOCTI Oynb-sikoro Jjikapcbkoro mpemnapaty € RUCAM (Roussel
Uclaf Causality Assessment Method, Meronx Omuiaku Ilpuuunnocti Pyccens
VYknada) (Danan and Teschke, 2015; Paniagua and Amariles, 2017; Shehu et
al., 2017). 3a nanumu RUCAM ypakeHHS TEYIHKH BBAXKAETHCSA, AKIIO X04a O
OJIUH 3 OCHOBHMX IEYIHKOBUX (PEPMEHTIB, TaKUX AK aJlaHIHaMIHOTpaHcdepasza
(AnAT), acnapraraminorpancdepaza (AcAT), nyxna ¢ocdaraza (JID) ta
3arajabHUM OUTIPyOiH, 301IBIIYETHCA Y 1B pa3H MOPIBHIHO 3 BEPXHBOK MEKEIO
HOopMHU. OJIHaK, TPU OCHOBHI TUIIH TOKCUYHOI'O YPaKEHHSI TIEYiHKMA MalOTh MEBHI
BiIMIHHOCTI. Tak, TpW TenaToueNIoJIIPHOMY YPaKEHHI  BIIOYBA€THCS
NiABUIICHHST akTUBHOCTI AJTAT BiABIYl a00 CIOCTEPITAETHCS CITIBBIIHOIIECHHS
AnAT/JI® OupmuMm abo piBHUM 1'Atd. Ilpu XonectaTMyHOMY ypaKeHHI
B110YBA€THCS MONIKOXKEHHS XOJAHTIOIUTIB 13 MiBUILICHHSIM BJIBIYl aKTUBHOCTI
JI® abo criocrepiraeThes criBBigHOIICHHSS ATAT/JI® 6iabIuM HIXK y Ba pasw.
[Ipu 3MilIaHOMY Ypa)K€HHI1 CIIOCTEPITraeThCs 30UIBIICHHS OUIBII HIXK Y JIBa pa3u
akTuBHOCTI ANAT Tta JI® abo cmisBigHoieHHs ANAT/JI® 3HaxXOgUTHCST MIXK
nBoMa Ta Im’ arbMa (Sistanizad and Peterson, 2013).

[Topymmenns, ski BigOyBarOThCA HA MOJIEKYJISIPHOMY PiBHI MPU3BOJATH 10
3MiH y (DYHKIIOHYBaHHI CyOKIITUHHUX CTPYKTYp. Jlo KIITHHHUX OpraHen, sKi
HAHOUIbII YyTJIMBI JO 3MIH HA MOJIEKYJIIPHOMY PiBHI € MITOXOHApIi. BHaciigok
CYTTEBUX META0OJIYHUX 3MIH Y MITOXOHJPISIX PO3BUBAIOTHCS MITOXOHApIaabHI
muchyHkii. byab-ski 1ucyHKIIT B MITOXOHAPISIX MPOBOKYIOThH IM1IBUILECHHS
IPOHUKHOCTI MITOXOHJIpiadbHOI MeMOpaHHu, [0 € NPUYUHOI BHCHAKEHHS
AT®, anonTo3y abo Hekpo3y. [lopylieHHs: OKUCHEHHS JIMiAIB MPU3BOIUTE 110
crearo3y (HamuiIkoBe HakonuueHHs >kupy) (Gu and Manautou, 2012). o
OCHOBHHMX MapKepiB OKHCHOTO CTPECy B MITOXOHJPIAX, SKUH MPU3BOIUTH 0
TUC(YHKITIN, BITHOCATH MiABUILIECHHS KOHIICHTpAIli TUCYab(]iay riayTaTioHy Ta
YTBOPEHHS MEpOKCUHITPUTY (Saito et al., 2010; Win et al., 2011).

OxpiM MITOXOHIpiaTbHUX TUCHYHKIIIH, TOKCHYHI METa0OTITH JIIKAPChKUX
npernapariB MOXKYTh BHUKJIMKATH 3anaibHy IMyHHY BiamoBiab. [loB’s3ana 3
YTBOPEHHSIM HOBUX AHTHUTEHIB, IO MPOBOKYE (HOpMyBaHHS 1110CHHKPATHUYHOI
renaToToKCMYHOCTI. BinOyBaeTbes akTuBalis LMUTOKIHIB, B MEpILy Yepry,
iHTepnerkuny IL-1a, npogyuenramu sikoro € kimituHu Kyndepa (Zhang et al.,
2017).

He3Baxkaroum Ha JOCUTH 3HAYHI YCHIXM B JOCHIKEHI MNUIAXIB 1
MEXaHI3MIB Te€MaTOTOKCUYHOCTI JIKAPCHhKUX MpenapariB 1 BU3HAYEHHS 1XHBOI
poiii B (OpMYBaHHI YpaKeHHS NEYIHKHA, MOMIYK OuUIbll 1H()OPMATUBHUX
J1arHOCTUYHUX TTOKA3HUKIB JIOC1 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 is 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 S1-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.
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OKCHUJIATHUBHUM CTPEC Y I'ITIOKAMIII IIIYPIB 3A YMOB
IIIEMII

Nap’s LllenorkeBa', F'anna Jlokrionosa', Onexcanap Mensuues',
Bosoaumup Kumok?, F'annna Ymakosa'
! TninpoBchkuil HamioHanbHUi yHiBepcuteT imeni Onecs onuapa, JIninpo,
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OXOpPOHHU 3710poB’s YKpainwy», J{Hinpo, Ykpaina
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OXIDATIVE STRESS IN THE HIPPOCAMPUS OF RATS UNDER ISCHEMIA

Daria Shchepotieva, Hanna Loktionova, Alexandr Mediantsev, Volodymyr Zhilyuk?,
Galyna Ushakova
'0les 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.

Obepynmyesannus ma mema. llepeOpaibHI CYIWHHI 3aXBOPIOBaHHS
BIJIHOCSITBCS JIO TPYIHU COI[IaIbHO 3HAUYIIMX BHACIIJIOK ITUPOKOrO MOUIUPEHHS
MOPYILIEHh MO3KOBOTO KPOBOOOITY, MOCTIMHOIO 3pOCTaHHS 3aXBOPHOBAHOCTI,
BHUCOKOTI'O BIJICOTKA JIETAIBHOCTI Ta 1HBaJiqu3alii nauieHTiB. Lle poOuTh BesnbMU
aKTyaJbHOIO MpoOJieMy BUBYEHHs LuX 3axBoproBaHb (Uykanoa €.1., 2017).
[Mutodnapin — e KomIIeKkc 3 Box BiTaMiHiB (B2 1 PP), ssaTtapHOi kucinoTu ta
1HO3UHY (puOokcuny). Jis nutodiaBiny MoB'sA3aHa 3 HEPTOTPOITHUM e(PeKTOM
npemnapaTry IO BIJIHOIICHHIO /0 HEPBOBOI TKAHMHU MpHU i1 MOIIKOHKEHHI, a
TaKoX Horo 3HayHii anTurinokcuuHiil nii (Kazapunosa M.B., 2017). Metoro
poboTu OyJi0 MOCHIAUTH BIUIMB HHUTO(MDIABIHY HA AHTUOKCHUIAHTHY CHUCTEMY
MO3KY Ta HOro aepoOHO-aHaepoOHMIt OaaHC 3a YMOB illIeMii COHHUX apTepiu.

Memoou. 18 6inux cTaTeBO3piauX MIypiB-camiliB Macoro 230-250 r. 6yio
NOAIeHO Ha 3 rpynu, o 6 y KOoxkHiil. 1 — IHTaKTHI (IICEB0O0NEPOBaH1) TBAPUHHU,
2 — 3 EKCIEPUMEHTAJIbHO PO3BHHEHOIO I1MIEMIECI0 (IBOCTOPOHHS NEPEB’sI3Ka
3araJlbHUX COHHUX apTepiil), 3 — TBapUHHU 3 I1MIEMIEI0, L0 OTPUMYBAIH
uutodnasin  ("Ilomican", Pociiicbka @enpepauis) B 1031 1,7 Ma/kr y
BIIMOBIAHOCTI JI0 KJIIHIYHUX peKoMeHaiiil. ExcrnepuMeHT mNpoBOAUBCS 3

AOTPUMAaHHAM BCIX HOPM CTHUYHOI'O ITIOBOIKCHH:A 3 TBAPUHAMMU.
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[To 3aBepIIeHHIO €KCIIEPUMEHTY ISl MOAAJIBIINX JOCTiIKeHb BUIIyYalu
TiMOKaMI 3 MO3KY (3 MpaBoi Ta JIiBOI MiBKYJIb MO3KY) Ta TOTYBaJId TOMOTEHAT y
25 MM TpucoBomy Oydepi pH 7,4, mo MicTHB IHTIOITOPU TMIPOTEiHA3,
TUTIOTpeNTOIN Ta a3y Hatpiro. [licna nentpudyrypanus npu 50000 g Bumydanu
CylepHaTaHT, [0 MICTUB IIUTO30JIbHI Ta BOJOPO3YMHHI KOMIIOHEHTH. bioxiMiuHi
NOKa3HUKHU BU3HAYAJIMCh 3@ JOMOMOrOK ONTHYHUX MeToliB. CTaTHcTH4YHA
o0pobOka mpoBoamiack 3a kputepieM Kpackena-Yommica s TepeBipKH
PIBHOCTI MemiaH JEKiIbKOX BHOIPOK Ta KputepieM ManHHa-YiTHI IS OIIHKH
PI3HMII MK IpyIaMH MOMAPHO.

Pezynomamu.  IlopymieHHS  MO3KOBOTO  KPOBOTOKY, CIPUYMHEHE
TBOOIYHOIO TIEPEB’S3KOI0 3arajbHUX COHHUX apTepiil y mrypiB, Ha 5 100y
JOCIIJIKEHHSI CYNPOBOXKYBAJIOCS aKTUBALIIEI0 OKUCHOTO CTPECY B HEOKOPTEKCI
Ta TINOKaMIl JOCIIJIHUX TBapHH, IO CYNPOBOIXKYBAJIOCS 3POCTAHHSM BMICTY
TBbK-peaktuBHux mnpoaykriB - MJA Owbmn HiK y 2 pasu (P <0,05) mo
BIIHOIIEHHIO JO AaHAJOTIYHUX TIOKa3HMKIB TPYNH 1HTAKTHUX TBapHH.
OpHouacHO IJIsl LIMX TBApUH CIOCTEpirajgacs BIPOT1HE 3HMKEHHS aKTHBHOCTI
CUCTEMHU AaHTHOKCHUIAHTHOTO 3aXHCTy Yy BUIJISAl OpurHideHHs Ha 12-15%
(P<0,07) aktuBHOCTI Kartanazu. [Ipu 1IbOMYy BHSBIECHO JIOCTOBIPHE 3HM)KCHHS
TOJIOBHOTO €HEPreTUYHOr0 MEeTaboIliTy B MO3Ky — mipyBary Ha 7-10% (P <
0,005) y nmocmimHMX BIJAUIAX MO3KY IIypiB 3a YMOB PO3BUTKY 1MIEMIi.
3acrocyBanHsa «lluTodnaBina» crpusie BIAHOBICHHIO aKTMBHOCTI KaTalla3ul Ta
NOBEPHEHHSI BMICTY IipyBaTa [0 I[IOKa3HUKIB HOPMH, IO BKa3zye Ha
€(pEeKTUBHICTh HEHPOIPOTEKTOPHUX BIACTUBOCTEN TaHOTO IIpenapary.

Bucnogxu. 3a yMOB €KCHEPHMEHTAJIBHOTO MOPYIICHHS MO3KOBOTO
KpoBooOiry «l{utodnaBin» raabMye MPUCKOPEHHUM Mepedir peakiiiii OKHCHOTO
CTpecy, CIpHsi€ BIJHOBJICHHIO AaHTHUOKCHJIAaHTHOTO 3axXMCTy, Ta 3amooirae
3HM>KEHHIO PIBHS MIpyBarTy.

3. EKOJIOT'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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OCOBJIUBOCTI OHIHKHU BIOAOCTYIIHOCTI TIPEITAPATY
«BIO®OCPOMATI» 3A BUKOPUCTAHHA EJEKTPO®OPE3Y B
INOJITAKPHJIAMIIHOMY TI'EJII

Jliis Kanaunwok, Poman Iansonko, Osexciii ApHayra,
Bikropis Ilpuc-Kagenko
HartionansHuit yHiBEpcHTET 010peCypCiB 1 IPUPOJOKOPUCTYBAHHS Y KpaiHu,
KwuiB, Ykpaina
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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).

OniHka 01040CTYIHOCTI HOBUX IpenapariB Ha eTaml iX po3poOKH Ta
BUNPOOYBAaHb BCE YACTIIIE JOCHIKYIOThCA (in Vvitro), Ha MPOTUBAry METOAaM
nociipkeHs (in vivo). KoxkeH TpaBHHMM €H3UM Mae€ TMeBHi J1ana3oHu 3HaueHb pH,
TeMIlepaTypH, CIIBBIJHOIIECHHS €H3UM : CcyOCTpar Ta iH., Y AKUX BIH MPOSBISE
CBOIO KaTaJITUYHY aKTHUBHICTh y KUBOMY opradizmi. Lli yMOBM MOXHA IITY4YHO
BIITBOPUTH Yy JIaDOpaTOpPHMX yMOBaX Ta TPOBECTH JOCIIKCHHS 0e3
BUKOPHUCTAHHS TBapuH (in vitro).

Jlns mepeBipku 0100CcTynHOCTI Tipenapaty biogochomar Oyno obGpaHo
T1IpOJTi3 TAKUM TPABHUM €H3UMOM, SIK TPUIICUH - OJHUM 3 HalO1JIbIII BUBYEHUX 1
JOCTYITHUX  €H3UMIB, 3  MochiayrouuMm  enekrpodopesom B 12%
MOJIIAKPHUIIaMITHOMY Telli JIJIsl MATBEPKEHHS 1 Bi3yasizailii mpoiecy Tiapomi3y.
HasiBHICT mpolLieCy TiAPOJITHYHOTO PO3IICIUIEHHS MpenapaTy BU3HaYalH
JCHCUTOMETPUYHO 3a I1HTEHCHUBHICTIO 3a0apBieHb TPEKiB. |HTEHCUBHICTH
3a0apBieHHs (pakuiii B mpenapari mcis OOpOOKM TPUIICHHOM OOEpHEHO
KOpEJIIoE 3 KUIbKICTIO MEeNTHUAHUX 3B'A3KIB B MOJIEKYyJaX, IO MIAJAJIUCh
TAPONITUHYHOMY PO3UIEIUICHHIO.

BaxxnuBUM YWHHUKOM TMOOYIOBHM CXEMH JIOCHIDKEHHS Ipenapary
biodochomar € ouikyBaHuU HUIAX MeTabOJI3My Ipernapary 3 po3HajgoM o
MeNTUIIB Ta OKPEMUX aMIHOKHCIOT. Tomy, MOCHIKEHHS 3JaTHOCTI [0
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TIAPONI3y MPOTEIHIB BUCTYNA€ TOJOBHUM KPOKOM B OLIHII O1040CTYIHOCTI
OCTaHHIX, aJ/Ke IBUJIKICTh T1IPOJII3Y JIMITY€E MIBUJIKICTh 3aCBOEHHS.

Tect Ha 3HaTHICTH M0 TIAPOJII3y HEOOXiJHAa 4YacTHHA BHUIIPOOYBaHb
npenapary biogocdomar yepe3 ckiIamHICTh MO0 MOJIEKYJSPHOI CTPYKTYpPH.
[Ipenapar 3a XiMiyHOIO OYJI0BOIO € IITY4HO (ochOpPHIHLOBAaHUM Ka3eTHOM
KOPOB’SIMOTO MOJIOKAa B SIKOCTI JITaHIy, KOTPUW XelaTrye 10HH MAarHio,
OJTHOPIJTHUH ITOPOIIIOK, SIKH MOKe OyTH JIETKO TaOJICTOBAaHUM.

Xio ananizy
1)  HocmiaHi 3pa3ku po3YMHWIM B LEHTpU(Dyx HUX npodipkax 1500 mxn go
koHueHTpauii 50 mr/ma B TBS pH = 7,4. Kazein po3unHaau 10 KOHLIEHTpauii 25
mr/min B TBS pH = 10,5. Lentpudyxui nmpobipku 31 3pa3kamMu JIisi TOBHOTO
pPO3UYMHEHHS 3pa3KiB OyJau BUTpUMaHl Ha BOJsAHIMN OaHi BrponoBxk 30 XB 3a
temneparypu 37 °C.
2) Ilicns po3uumHeHHsA BiA 3pa3kiB OyB mnpoBeneHuil BiAOlp mnpold 3a
HACTYITHOIO CXEMOIO: 3 KOXXHOI'0 PO3YMHY 3pa3KiB BifgiOpaHo 20 MKJI Ta 0JaHO
o 20 Mk Oydepy [t 3pa3KiB 1 mepeMimaiy.
3) B mochigni 3pa3ku Oyino momaHo mo 50 MK po34MHY TPHUIICUHY, BMICT
nepeMimaid He JONMYCKaloud YTBOPEHHS MIHU 3 JIOMOMOror Boprekcy. Ilics
JI0JIaBaHHS PO3YMHY TPUIICHHY, 3pa3ku 1HKyOyBaiM Ha BOJsHIN OaHi 45 XB 3a
temmneparypu 37 °C.
4)  TIlicns 45 xB 1HKyOyBaHHS BiJ 3pa3kiB OyB MpoBeaeHHI BimOip mpod 3a
CXEMOI0 aHAJIOTTYHOIO JI0 MOMEPEIHHOTO BIIOOPY.
5)  3pasku micias BiAOOPY 3HOBY MOMICTUIIM HA BOASHY 0aHIO 3a TUX CaMHX
YMOB 1IIe Ha 45 XB.
6) Ilo 3aBepuieHHto iHKyOyBaHHS (cymapHo 90 XB) BiJ 3pa3KiB 3HOBY
B1J110pau npoOu 3a TOK0 K CXEMOIO.

7)  lIlepen HaHeceHHsIM B rejib BCl MPOOU OyiIM BUTPUMAaH1 Ha KUILIAYINA
BOsiHIM Oani mo 3 xB. B remp Oyno BHeceHo mo 30 MK KOXHOI mpoOu B
HACTYIHOMY TOPAJNIKY JYHOK: l-cTtaHmapt, 2-ka3eiH, 3-BUXiJHA CUpPOBUHA IS
CUHTE3Y, 4-BUX1JIHA CHPOBHHA Miciisi 00poOKU TpUTiCHHOM 45 XB, S-nipenapar 110
00poOku TpunicuHoM (Tapaiens 1), 6-npemnapar miciast 00poOKH TPUTICUHOM 45
xB (mapasiens 1), 7-npenapar micis o0poOku TpuricuaoM 90 xB (mapasnens 1), 8-
npemnapar 10 oOpoOku TpurncuHoM (mapanens 2), 9-mpemapar miciis oOpoOKH
TpurnicuHoM 45 xB (mapanens 2), 10-nmpenapar micist 06podku Tpurncuaom 90 xB
(mapanens 2). Ilpouec po3auneHHs TpUBaB 2 Tof. B PEXUMI MOCTIMHOI CHIIA
ctpymy 20 MA 3a temmneparypu 22 °C. Ilicns 4doro renb OyB 3aHypeHUU B
po3uuH 1151 hapOyBaHHS Ha 24 TOJ, MOTIM B PO3YMH /IS BiIMUBKHA Ha 48 TO/I.

3a pe3ynbTaTaMHu MNPOBEACHUX JOCIIKEHb BU3HA4EHO 0a30Bi (h13UKO-
XiMiyH1 mapameTpu (Qpakiii Ka3eiHy, BHUXIJIHOI CHPOBMHU HEOOXIAHI IS
cuHtesy npemnapary biodpochomar. byno mnokazanHo, M0 AOCTIIXKYBaHUMA
mpenapaTr Ma€ BUCOKY 3JIaTHICTh JIO T1APOJIi3y TPUIICHHOM, Ha PiBHI 3 BUXIJTHOIO
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CUPOBHHOIO [UIsl CHHTE3y, WO CBIAYUTh MPO WOro BUCOKY O10JOTIYHY
JOCTYIHICTb JJIsl TBAPHH.

ELIMINATION OF COPPER FROM RATS TISSUES
WITH USING SORBENTS

Thor 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 is 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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OIIIHKA MMOCYXOCTIMKOCTI CIOPIJHEHUX BUJIIB IIITEHUAIL],
ETr'JIOIICY, AM®IITUILIOIAIB I CTBOPEHUX HA IX OCHOBI
I'IBPUAIB 3A PIBHEM BUTOKY EJIEKTPOJIITIB

I'anuna Kosrwua, Tersana IOpuenko, Cepriii IIukamno
MuponiBcekuii iHCTHTYT TieHuIl imeHni B.M. Pemecna HAAH
VYkpaina, 08853, c. llentpansue, MupoHniBchkuii paitoH, 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.

Ob6rpynmyeanns ma mema. IlmeHunss — oOJHa 3 HaWBaXIUBIIMIUX
IPOJIOBOJIBYUX KYJBTYP, OCKUIBKU MIICHUYHUHN XJ10 € MpOAYKTOM XapuyBaHHS
HaceJeHHs OuIpIIocTi KpaiH cBiTy. Ilocyxa € HalOUIbII CEepio3HOIO
NEPEIIKOI0OI0 MPU  BUPOIIYBAHHI  CUIBCHKOTOCIOMAPCHKUX  KYJIBTYp Ta
OTpMMaHHI MaKCHMAaJIbHOTO BpOXaw, OCKUIBKM BOJa HEOOXigHAa IS
MIPOXOKEHHS KOKHOTO €TaIly PO3BUTKY POCIWHU, TOYWHAIOYU 3 TIPOPOCTAHHS
HACiHHA J0 Jo3piBaHHSA. Bomguuii cTpec NOpU3BOAUTH 1O 3HIDKCHHS
MOP(OJIOTITYHUX 1 arpoOHOMIYHUX MapaMeTpiB, a TaKOX JO NOpPYIIEHb Ha
¢izionoriuHomMy, 610XIMIYHOMY 1 MOJEKYJSIPHOMY PIBHSIX. 3Ba)KalOyd Ha IIE,
aKTyaJIbHUM € 1AeHTH(IKAllis COpPTIB MIICHMI, SIKI J00pe MPUCTOCOBaH1 A0
HecTaul BOJH, a TAKOK BU3HAYCHHS €PEKTUBHUX 1 HAIMHUX KPUTEPIiB B1IOOPY
noCyXOoCTIMKUX Gopm. [Toka3HUK THTEHCUBHOCTI BUXOJY €JIEKTPOJIITIB 3 TKAHUH
JUCTKIB BETeTyIOUMX POCIAWH TICAs il TMOCyXH BKa3ye Ha CTYIIIHb
MOIIKO/PKEHHST KJIITUHHOT MeMOpaHM TiJi BIUIMBOM CTpeCy 1 Ma€ 3BOPOTHIM
3B’SI30K 13 MOCYXOCTIMKICTIO. HeBuuepmHuUM  pKepeiaoM  pO3UIMPEHHS
TCHETUYHOTO PI3HOMAHITTS B CEJCKIi MIICHHWI]l 3aJIWIIA€ThCA BigacHa
riopuan3amisi, OCKUIBKM TP MDKBHIOBHUX 1 MIDKPOJOBHX CXPCIIyBaHHSIX
MOJKJIMBE OTPUMAaHHS TEHETHYHO 30aradyeHux TIOpUAHUX MOMYJIALIA, B SKUX
ICHYI0Th ()OpPMH 3 TOCIOJAPCHKO IIHHUMU O3HaKamMHu. MeTa IOCHIIKEHb —
IPOBECTH OLIHKY IOCYXOCTIMKOCTI CIOPIAHEHUX BHJIB MILIEHHULI, E€ruIoNCcy,
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aMmQIIUIUIOiNIB 1 CTBOPEHHMX Ha iX OCHOBI TiOpUAIB 3a pPIBHEM BHUTOKY
€JIEKTPOJITIB Ta BUAUIUTH JIKEpesa CTINKOCTI 10 BOJAHOIO Ae(ILHUTY.

Memoou. MarepiasioMm sl JOCHIpKeHb Oynu: 1) aumioigHi BUIU
nmenuni: 7. monococcum L, UA0300116, var. macedonicum; 2) TeTparioiiHi:
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) rexcamnoinai Bunu: 1. spelta L.,
UAO0300103, var. duhamelianum; T. macha Dok. et Men., UA0300250, var.
palaeoimereticum; T. sphaerococcum Persiv., UA0300353, var. tumidum; 4)
mTy4Ho ctBopeHuil Bun 1. kiharae Dorof. et Migusch (7. timopheevii / Ae.
tauschii), UA0500014; 5) cunternuni ampiaumioinu: AS-7 (T. durum / Ae.
tauschii), UA0500027; TTAT-12 (T. persicum / T. monococcum), 1TAT'-39 (T.
dicoccum / T. sinsckajae); T. dicoccum | Ae. tauschii; AD 221-4 (T. persicum /
Ae. tauschii), UA0500029, Aspotuka tetpa ABpopa / Ae. mutica, UA0500055;
6) Bunu erinoncy: Ae. cylindrica Host subsp. cylindricum, UA0400040; Ae.
speltoides Tausch subsp. speltoides, UA0400036; Ae. variabilis Eig subsp.
peregrine, UAO0400213; Dasypyrum villosum UA0400224; 7) BiggajieHi
ribpuau, ofepkaHi Ha OCHOBI CXpEIIyBaHHS COPTIB 1 JIIHIM MIIEHUIN M’ SIKOI
03UMOi 31 CIOPITHEHHMMH BHJAMHW Ta CHHTCTHYHUMH aM@iguIrioigamu:
Muponisceka 65 / T. sphaerococcum; MuponiBceka 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; Jlotecuenc 418 / T. spelta. Coptu-cranmaptu — Eneris
MUpOHIBChKa (TieHuIss M’sika spa) Ta CrnagunuHa (TIIEHULST TBEpAa spa).
[TocyxocrTiiikicTh BU3Hauyaiau BrpoaoBxk 2017-2018 pp. B 1abopaTopHUX yMOBax
METOJIOM BHM3HAUYEHHS 1HTEHCHUBHOCTI BHXOJY €JEKTPOJITIB 3 POCIMHHUX
TKaHWH.

Pesynomamu. Otpumani pe3yiabTaTH MIOJAO0 BHUXOJY €JIEKTPOJITIB 3
JUCTKOBUX TKAaHUH POCIMH PI3HUX BHJIIB MIIEHUIN, €riuIonca, MTYYHUX
aM(1IUIUIOINIB Ta CTBOPEHUX 3a iX yd4acTio TiOpHAiB BKa3ylOTh Ha Te, IO
MOKA3HUKM TOCYXOCTIHKOCTI OKPEMHUX MAJIONOMIMPEHUX BHIIIB TIICHUIN €
JIOCUTh BHCOKHMMHU. Jl0 TakMX BITHOCATHCA: BHAW ImeHUIl — 1. dicoccum, T.
macha, T. ispahanicum, T. sphaerococcum, T. polonicum, T. kiharae; mTy4Hi
ampiaumnoinu — IIEAT (7. dicoccum | Ae. tauschii), T. dicoccum | Ae. .tauschii,
AS-7 (T. durum / Ae.tauschii), AD 221-4 (T. persicum / Ae. tauschii), IIAT'-12
(T. persicum / T. monococcum), ABpoTuka. IlocyXoCTiiiKuMu BUSBHIUCH yCi
JOCIIKEH1 BUAM ET1IO0MNCIB, 0CO0IUBO Ae. speltoides, skoMy npuUTaMaHHA LIE 1
BHUCOKa xkapocTiiikictb. ['16punu Favorit / T. Sphaerococcum, Muponiscbka 65 /
AS-7 (T. durum / Ae.tauschii) ta JI. 418 / T. spelta manu TNOKa3HUKHU
MOCYXOCTIMKOCTI Ha PiBHI CTaHAAPTIB a00 MEPEBUIITYBAJIH iX.
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Bucnosxku. 3a pe3ynpTaTaMu JOCHIKEHb BHUSABJICHO, IO OUIBIIICTD
JOCIIKYBAaHUX 3pa3KiB € BUCOKONMOCYXOCTIMKMMU. Pemra reHOTHHIB, OKpiM
OJIHOTO, MaJjia CEPEIHIO TTOCYXOCTINKICTh. BUiisIeHI reHOTUIN peKOMEH/I0BAHO B
SKOCTI BHUXIJIHOTO CEJICKLIMHOTO Marepiajly Ipu CTBOPEHHI HOBHUX COPTIB
NIICHUI 3 HIHHUMH TPAKTUYHUMH BIaCTUBOCTSIMU. [lokazaHa nepcrneKTUBHICTD
IHTPOTPECUBHOT T10pUU3aIIii AJI1 CTBOPEHHS JIKEPEN BUCOKOT TOCYXOCTIMKOCTI.
OTpumani pe3yiabTaTH € MEBHUM BHECKOM Y BHUBUYEHHS SIK TCOPETUUHHUX, TaK i
MPAKTUYHUX ACHEKTIB MOCYXOCTIHKOCTI MIIEHMII Ta MOXYTh 3aCTOCOBYBATHCS
SIK €JIEMEHTH CEJISKIITHUX MpoTpam.

BIOJIOT'TYHI OCOBJIMBOCTI BIIVINBY
ETUJITIOCYJIb®AHLIATY HA CTAH ITYTATIOHOBOI JIAHKH
AHTHOKCHUJAHTHOTI'O 3AXMCTY B HUPKAX II[YPIB 3A JIi
Cr(VI)

boraan Kotuk, Pyciaana Ickpa
InctutyT 6iosorii TBapun HAAH, Byn., Bacwist Cryca 38, JIbBiB, Ykpaina
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).

Obrpynmyeannua ma mema. I'JyTaTioHOBa JaHKa aHTHOKCUIAHTHOTO
3axucty (AO3) Bigirpae Ba)JIMBY pOJIb y MIATPUMAHHI aHTHOKCUIAHTHOTO
CTaTyCcy y KiiTHHax >uBux opranizMmiB. Cr(VI)-iHaykoBaHUN OKCHIATUBHUIMA
CTpec, MPU3BOJAUTH 10 MOPYUIEHHS MEXaHI3MIiB POOOTH €H3MMIB IIyTaTIOHOBOI
nanku AO3. Erwiriocynbsdaninar (ETC) € CHHTeTUYHUM aHaJOTOM MOJICKYJIH
QAUTIIUHY Ta BIAHOCUTBCA JO KJacy CIOJyK TIOCYyib(OHATIB, SKi
XapaKTepU3ylThCS AHTUOKCHUJIAHTHOIO [I€I0 Ta 3ajlydeHl y MeXaHi3Max
axktuBailii easumiB AO3. Tomy, MeToro nociimkeHsb 0yio 3’scyBatu BiiuB ETC
Ha TOKa3HWUKU aKTUBHOCTI TiyTarionmepokcunasu (['TI), rmyraTioHpemykTazu
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(I'P) ta BwmicT BimHoBieHoro riyrariony (GSH) y Hupkax wrypiB, ypaxeHUX
Cr(VI).

Memoou. JlocnikeHHs TPOBOAWIM HAa CaMIIX-aHAIOrax JiabOpaTOpHUX
IIypiB, PO3UICHUX Ha 7 TPYII IO 5 TBapHH y KOXxHIM. TBapruHam I rpynu (iHTaKTHH
KOHTPOJIb) BHYTPIITHROOUYEPEBUHHO (B-0) IIOACHHO BBOIWIM 150 MK (Pi3po3unHy
(p-ny) mpotsrom 7 ni6. Teapunam III Ta IV rpyn B-0o moaenHo BBogmn KoCr,O7,
pozunnenuit y 150 mxn ¢-ny, y nepepaxysky 2,5 mr Cr(VI)/Kr Macu Tina mpoTsrom
7 ni6 (III rpyma) Ta 14 16 (IV rpyma). Teapunam Il rpynu BHYTpPIIIHEOIILTYHKOBO
(B-11) 1m10A€HHO BBOAWIM 1 Mi omii mpotsrom 14 mi0, miciast LbOro B-O IIOACHHO
oM 150 Mkt -1y mpoTsirom 7 m16. Teapunam V, VI, VII rpynu B-111 moaeHHo
BBOTH | Mt omiiiHOrO po3unHy ETC 3 po3paxynky 100 Mr/kr Macu Tiia mpoTsIroMm
14 116 micns 1boro B-0 1moAeHHO BBoAWM 150 Mk ¢-Hy npotsirom 7 116 (V rpyma)
a0o K>Cr207 mpotsirom 7 (VI rpynu) ta 14 gi6 (VII rpynu). Marepianom ass
JOCTIPKEHb CIYyTyBaJIM TOMOTEHATH HUPOK IIypiB, V SKUX BU3HAYAIA BMICT
GSH ta aktuBhicte [Tl Ta I'P. Opepxani nudpoBi gaHi o0poOIsIIH
CTaTUCTUYHO 3a jaornomMoror mporpamu Microsoft EXCEL, BukopucroByrouu
Meto one-way ANOVA.

Pesynomamu. AxtusHicts ['TI BiporigHo 3poctana y Hupkax mypis I Ta
IV tpyn y mopiBusaai 3 | rpymoro nHa 128 Ta 43% BignosigHo. IlIpote,
aktuBHICTH ['P BiporigHo 3amxKyBanachk y Tkanuai Hupok tBapuH III ta IV rpyn
oo [ rpynu Ha 37 Ta 41% BianosigHo. Bmict GSH y aupkax mypis Il rpynu
BIPOT1JIHO 3pocTaB Ha 7% y mopiBHsHHI 3 | rpynoro. Ilpore, y TkKaHMHI HUPOK
mypiB IV cnocrepiranoce BiporiiHe 3HMXeHHS KoHueHTpauii GSH na 23%
moz0 I rpynu. Bmict GSH y nupkax tBapus V, VI, VII rpyn BiporigHo 3poctas
oo Il rpynu Ha 36, 39 ta 38%, BiAMOBIIHO.

Bucnosok. Pe3ynpTaTil 1OCTIIKEHb BKa3yIOTh Ha Te, IO 7-MH 1000Ba Jis
Cr(VI) nmpuzBoguths 10 He3HauHoi akymysisiii myny GSH (III rpyna), a micns
14-tu no6osoro BmuBy Cr(VI) cnoctepiraerbcst Buuepnanus 3amnacis GSH (IV
rpyna) y TkanuHi Hupok TBapuH. Takox aig Cr(VI) cnpuuunsie aktuarito ['TI
(IT1, IV rpyna) Ta 3umwxkenns aktuBHocti ['P (111, IV rpymna) y Hupkax mrypis. 3a
BBy ETC cniocrepiraerses 36ibmieHHs: BMicTy kiituaHoro GSH (V rpyna),
a mnonepeaHe BBeaeHHs ETC wyactkoBo kommnencye mposiBu Cr(VI)-
1HyKOBAHOTO OKCHUJIATUBHOTO CTPECY 3a PaxXyHOK BIJIHOBIIEHHS Ta aKyMYJIAIi
nyny GSH y tkanuni Hupok urypis (VI, VII rpyna).

3rifHO JaHuX JiTeparypH, npuunHoro aktuBauii ['Tl y TkaHuHI HUpOK
urypiB 3a Aii KoCr207 moxke 6yt Cr(VI)-inaykoBane 3poctanns Bmicty ['TIJI ta
KOHIIEHTpaIlii mepokcuay Boauro. [Ipuunaoro iHTiOyBanHs aktuBHOCTI ['P 3a mii
K2Cr207 € npouec BigHoBieHHa Cr(VI), skuil cynpoBOIXKY€TbCS 3HUKEHHAM
Bmicty HAJZI®H, npurniuenHsm poootu I'P 1, sk Hachmigok, BUYEpHAHHAM
3anaciB kmtuHHOro GSH. ETC, sik mpeacTaBHUK Tiocyiab(OHATIB, MOXE OyTH
3QISHAA Yy  MEXaHi3Max  akTuBalii  (akTopiB  TpPaHCKPHUINIi  TEHIB,
BIJIMOBIJQIBHUX 32 MPOIECH BiAHOBICHHS Ta cuHTe3y Mosieka GSH ta HAJI®H,
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K1 € KJIIOYOBUMH €JI€EMEHTaMU, HEOOXIAHUMHU JUIsl KOPEKTHOI pOOOTH €H3UMIB
rirytaTioHoBoi JaHku AO3.

BIIJIUB AEPOIIOJIIOTAHTIB HA HAKOIMMYEHHASA
ACKOPBIHOBOI KUCJIOTU B HACIHHI Sorbus aucuparia L.

Tersina JlerocraeBa, Oabra bina
Hanionansauit yniBepcuret imeri Onecs ['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.

Obrpynmysanms ma mema. BUSBUTH Ta JOCTIAUTH 3aJICKHICTh KUTBKOCTI
acKOpOIHOBOI KMCIIOTH SIK KOMIIOHEHTY aHTHOKCUJIAHTHOT'O 3aXUCTY B TKAHHMHAX
POCIHH BiJl KUTBKOCTI a€pOIOJIFOTAHTIB Y HABKOJIUIIIHBOMY CEPEIOBHIIII.

Ackop6inoBa kucnota (AK, ackop6aT) — yHiKaJiibHa MO yHKIIIOHATIbHA
CIOJIyKa, WI0 37aTHa 3BOPOTHO OKHUCIIOBATHCH Ta BIJHOBIIOBATU BiJIbHI
paauKamy, MIHIMI3yIOYM TIOPYIIEHHS OKUCHOTO cTpecy. lle KoMImoHeHT
AHTUOKCHUJIAHTHOI CHCTEMH, IOB’SI3aHOI 3 TIIyTaTioHOM 1 Tokodeposom. AK
npuiiMae ydacTtb y (POTOCHMHTE31, IUMXaHHI, 3aXUCHUX pPEaKUIIX POCIHUH Ta
3a0e3rneuye POCIMHHUN IMYHITET, OJJHUM 3 MPOSIBIB SIKOTO € HOpMalibHE a0o
iIBUIIIEHE HAKOMWYEHHS ackopbary. Y ximiuaoMy BigHomieHHI AK € makToHOM
2,3-nieHon-1-rynonoBoi kucinoTu 3 emmipuaHoi popmysoro CH;O..

AK pearye 3 CynepokcuIoM KHCHIO, IEPOKCUAOM BOJHIO Ta PaJuKaIOM
TOKO(EpoITy, IPH I[bOMY OKUCITIOIOYUCH IO MOHOAETIPOACKOPOIHOBOI KUCIOTH
(MZI'A) a6o mo nerigpoackop6iHoBoi kuciotd (JAT'A). OxwucHeni dopmu
MEePETBOPIOIOTLCS B ackopOar 3a jgomnomoror peaykraz MJII'A Tta JII'A
BIJIMOBIIHO. B mepioMy BumMajgky BUKOPUCTOBYETHCS BIJHOBJICHHM €KBIBAJICHT
NADPH+H-, a B apyromy — riryTaTioH.

AK wMoxe mpsmo (06e3 amodepmeHTy) 1 B SKOCTI KODaAKTOPY
acKopOaTOKCH/Ia3¥ 1THAKTUBYBATH BUIbHI paJUKalii, BUKOHYIOUU MOIIOHY pOJIb 3
CYHEPOKCUITMCMYTA3010, a TAaKOK MOOIYHO MpUIIMATH y4yacTh B JETOKCHUKAIIIT,
BiJTHOBJTIOIOYH TOKO(DEPOIL.
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BBaxkatoTh, 1m0 3axMcHY (QYHKLIIO BUKOHYe He BigHoBileHa AK, a ii
OKHucieHa (opMa, OCKUIBKH y CTIHKOro J0 MEPOHOCIOPO3Y COPTY TOPOXY B
KJIITUHAX, PO3TAIlIOBAaHUX B Micll ypaxkeHHs, yacTuHa AK Oyna npezacrasieHa
okucieHoi Qopmoro. JlocaiKyBanu BIUIMB KOMIUIEKCHOTO aTMOCGHEpPHOro
3a0pyIHEHHsI B JOCTUTar0uyoMy HaciHHi Sorbus aucuparia L., mo 3pocTaroTh B
pi3HHX paiionax M. [uinpo: mapky im. JI. I'mobu, mp. O. Ilons, OymwsBapi
3opsinuid, ByJ. JloHenbKe 1mIoce 1 YUCTi KOHTPObHIN 30Hi (c. [lepmoTpaBeHka,
omm3eko 70 kM Big micta [[Himpo).

Memoou. Buninenns ackop0inoBoi kucnotu (Ilnemikos, 1968). 2 r cBixkoi
CUPOi TKAHWUHH POCIMHU PO3TUPAIOTH HA JbOJ1 y MOPLUENIHOBIA cTymmi 3 20 mi
5% pozunny opTodoCcPOpPHOT KUCIOTH, 3 TOJABAHHIM CKJISTHOTO TICKY, 10 CTaHy
OJTHOPITHOTI MacH, sIKy MEepPEeHOCATh Yepe3 BOPOHKY B MipHy KoiOy Ha 50 wu,
3MHMBAIOYU CTYIKY 3JIMIIKOM OopTOodocdopHOi KUCIOTH. BMICT KOIOU TOBOASTH
70 TIO3HAYKW AWCTUIHOBAHOIO BOJIOI0, TMEPEMINIyIOTh Ta 3aJUIIAIOTh HA 5
xBWIMH. [ToTiM 300BTYI0Th K010U 2-3 XB i (DUIBTPYIOTH MaTepiall 4epe3 CyXHid
CKJIaT4acTUi PiIbTP A0 CyX0i KOJIOH.

Buznauenns BmicTy ackop6iHOBOT KuCI0TH. B Tpu Grokcu Opanu mo 5 mi
binmeTpaty ¥ TUTpyBamu 3 Oroperkm 0,001 H. po3umHOM  2,6-
TiXJI0pPeHONHI0PEHOISIT HATPII0 J0 CIA0KO-pOKEBOTO KOJIbOPY, SKUM HE
3HHUKaB MPOTITOM | XBUJIMHHU.

Pezynomamu. Bwmict ackopbary B HaciHHI Mae€ TEBHY 3aJIeKHICTh Bij
yMOB 3pocTaHHs jAepeB. Tak, HailmMeHIIa KUIbKICTh BiTaminy C BigmiueHa B
HAClHHI y BEpECHI Ha 3a0pyIHEHHUX aCpOBUKUIAMHU aBTOTPAHCIIOPTY AOCTIAHUX
JIIsSTHKaX. AHall3 eKCIEPUMEHTAIbHUX JaHUX BKa3ye, 110 B CEPIIHI Yy HACIHHI
JepeB TOpoOMHU 3BUYANHOI, SIKI 3pOCTa0Th B C. [lepmioTpaBeHka, KOHIIEHTpaLis
ackopOary craHoBUTh 50,2 MKI/T cupoi pe4oBUHU. Y HACIHHI Sorbus aucuparia
L., Bigibpanoro 3 napky JI. I'mo0u B 1ieil mepior yMicT acKOpOIHOBOT KHCIOTH
JTOCTOBIpHO 30UnmbIieHUN Ha 25% BIIHOCHO HACIHHS 4YHCTOI 30HU. Y
PENPOAYKTUBHUX OpraHax TOpPOOWMHU 3BUYAMHOI, IO 3pocTae Ha Y3014yl
OynbBapy 3opstHuit 1 ip. O. Ilonst BMICT JaHOTO0 aHTHMOKCHIAHTA TEPEBUIIYBaB
KOHTpoJib Ha 30-35 %. MakcumanbHe 3HaYeHHSI ackopOaTy 3apeecTpoBaHO Y
HaciHHI 3 AinsgHku Byula Jlonenpke 1moce - 43 %. B Haciani Sorbus aucuparia
L. TexHoreHHUX TepuTopiit M. [[HINIPO B BEpECHI BIJAMIYEHO TEBHE 3HIKCHHS
HAKOIMWYEHHSI acKopOaTy BIIHOCHO HaciHHS ropobunu 3 c. [lepmoTrpaBeHka Ha
25 % (mapk JI. I'no6m), va 30-32 % (6p. 3opsauwmii 1 np. O. Ilons) Ta HA 35 %
(Byn. [loHenpke 1ioce).

Bucnosku.

1. BcranoBneno, mo Haciaas Sorbus aucuparia L. xapaKTepu3yeThbCs
KOJIMBAaHHSIMU BMICTY aCKOPOIHOBOT KMCJIOTU. B cepriHi 1 %KOBTHI BMICT BITaMiHY
C BHUCOKHUI, a B BEpPECHI BIAMIYEHO HOTO JOCTOBIpHE 3HIKEHHS Ha 25-35 %.
Bmict B HphOMY ackopOary 3alleKUTh BiJ MICHS 3pOCTaHHS Ta PIBHS
3a0pyIHEHHSI AePOTIOIIOTAHTAMH.
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2. Iloka3HUK BMICTY aCKOPOIHOBOI KMCJIOTH MOXKHA BUKOPUCTOBYBATH JIJIsi
OL[IHKA CTaHy pOCIMH Yy CTPECOBMX YMOBax Ta iX CTIMKOCTI [0
AepOTEXHOTEHHOI0 3a0py IHEHHSI.

BIIJIMB BIOJIOT'TYHO AKTUBHOI JOBABKH I'VMIHOBO{
IMPUPOAN HA OCHOBHI IOKA3ZHUKU POCTY, PO3BUTKY TA
SAXUCTY JIKAPCBKHUX POCJIMH

Anboina Hepignuk-Ilpasaa', Oabra Irommuna’, Tersina Ilnatonosa’
! uinpoBchkuii HanioHansHui yHiBepcutet iMeni Onecs Ionuapa, Jninpo,
VYkpaina
2 JIHIOpOBCHKUIA Iep’KaBHMI arpapHO-eKOHOMIuHMH yHiBepcuTeT, J{Hinpo,
Ykpaina
aaasssaaal79@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.

BuponryBanHs JTiKapChKUX POCIUH € BAKIUBOIO JIAHKOKO (hapMaKOJIOTI9HOT
POMHUCIIOBOCTI. ToMy, BUpOITYBaHHS 370POBUX, CKOJOTIYHO YHCTHX POCIHH
JUISl IOAQJIBIIIOTO IXHBOTO 3aCTOCYBAaHHS B JIIKAPCHKUX 3ac00ax MOTpedye Tyxe
perenbHOro miaxoxy. OJHUM 3 TaKUX € 3aCTOCYBaHHS €KOJIOTIYHO O€3MEeYHUX
OPUPOAHUX CTUMYJIATOPIB POCTY Ta PO3BUTKY 1O SKUX BITHOCSATHCSA 0O10JOTTYHO
aKTUBHI 100aBKH Tr'yMiHOBOiI npupoau (Xpucresa, 1979). Haitbinbm BimoMum
cepen rTymiHoBux OloperynsaropiB € «lymumimy (TY VYV 15.7-00493675—
004:2009) po3pobienbq criBpoOITHUKAMH HAyKOBO-IOCHIIHOI JiabopaTopii 3
rymiHoBUX pedoBuH iM. mpod. JI.A. Xpucreoi JIJIAY. 3apasku yHiKaIbHUM
CTPYKTYpI1 Ta CKJIaAy MO3BOJSIOTh OTPUMYBATH €KOJIOTTYHO YUCTY MPOAYKIIIIO 32
pI3HUX THUMIB 3a0pyJHEHHS HAaBKOJMIIHBOTO CEPEIOBUINA, 30UIBIIYIOThH
CTIHKICTh POCIWH N0 30YyTHUKIB XBOPOO, MPUCKOPIOIOTH iX 3pOCTaHHS 1
no3piBanHs (Xpuctesa, 1979; Opraos, 1990; ['oposa, 1995). B Ykpaini oguumu
3 HaWOIIBII TOMIMPEHUMH JIIKAPCHKUMU DPOCIMHAMH, SIKIi BHKOPHUCTOBYIOTH B
Tepamii pi3Hux 3axBoproBaHb € Calendula officinalis Ta Centaurea cyanus. Ili
JIKapChKl  POCIMHM  3aCTOCOBYIOTH y CTOMATOJIOTIi, TIacTPOEHTEPOJIOrii,
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TIHEKOJIOr1i, JepMaToJIorii, ypoJsorii, oTojapuHrosorii. Tomy wmera poOOTH
noJisirajia B JIOCHIJPKEHI CTaHy AHTHUOKCUJIAHTHOI CHUCTeMH Ta €(EeKTHUBHOCTI
BUKOPHUCTAaHHS PO3YMHIB OI10JOTIYHO aKTUBHOI no00aBku ['ymimig 3a ymoB
BUpoOINTyBaHHs Jikapchkux pociuH Calendula officinalis Ta Centaurea cyanus.

MarepianoM gociimkeHHs: Oyiau nepBUHHI JUCTKH Ta KopiHii Calendula

officinalis Ta Centaurea cyanus. PociauHu BupoIlyBaiu y BIIKPUTOMY TPYHTI 31
3BUYAMHUM PEKUMOM ToimBy. PoOoul  po3umHHM O10JIOTIYHO aKTHBHOI
KopMmoBoi n00aBku ['yminia BukopuctoByBaiu B kKoHuentpaiii 0,05 ta 0,01%.
Koxnuit Bun pocivau OyB noauieHuid Ha 6 gociaigHux rpyn no 10 3paskiB y
KOXKHIM.

Jlnst  BupimeHHs 3aBOaHb JIOCTI/DKCHHS BHUKOPHUCTOBYBAJIM METOIM

nudepeHIIHHOTO HEHTPUPYTYBaAHHS, KOJOPUMETPIi Ta CHEKTPOMETPII.

BceranoBieHo ctumymoounii €eKT KOMIIOHEHTIB PO3YMHY O010JI0TTYHO
aktTuBHO1 jgo00aBku ['ymimig B koHmnentpamii 0,01% Ha aMiHOKHCIOTHUH,
OUIKOBHMI Ta ByrJieBOAHUN OOMIiH y mepBUHHHUX KopiHUax Centaurea cyanus. B
Toil ke uac, 3actocyBaHHs 0,005% I['ymininy crnpusie yTBOpeHIO (PEHOIBHUX
CIIONIYK, IO 3a0e30euye CTIMKICTHh POCIMHU 110 (aKTOPIB HABKOJUIIHBOTO
Cepe/IoBUIA. TaKOoX, ciia 3a3HauuTH, 1mo came 0,01% po3uuH 0610JIOTIYHO
aKTUBHOI 00aBku ['yMiig HagaBaB CTUMYJIOIOUHA €deKT Ha PICT 1 PO3BUTOK
nepBuHHOTO Jctss Centaurea cyanus, a came, 3a paxyHOK iHTeHcuikarii
OlocuHTe3y Olnka, aKkTUBaIlli TpPOILEciB auxaHHA Ta  (HOTOCHHTE3Y,
AHTUOKCUAAHTHOTO 3axucty. Takum ymHoM, came 0,01% po3uuH 06i10J0TIYHO
aKTUBHOI A00aBku ['ymunig € HAMOUTbII €PEKTUBHUM PO3YMHOM y MPOPOCTAHHI
Ta po3BUTKy Centaurea cyanus.

Ha Binminy Big Centaurea cyanus, 1is Calendula officinalis cmocrepiranu
1HIIYy 3aKOHOMipHICTh. Tak, y mnepBuHHUX KopiHugx Calendula officinalis
ctumymmorounit edekt crnocrepiranu st 0,005% xoHeHTpalii KOMIOHEHTIB
pO3urHy 010JI0T1YHO aKTUBHOI A00aBKM [ 'yMUIiJI, TOI SIK 32 YMOB 3aCTOCYBaHHS
0,01% po3unny Takuit edpext He crioctepiranu. Orxe, 0,005% po3unH TyMiTILY
BUKJIMKAB CTUMYJISIIIII0O aMIHOKHCIIOTHOTO OOMIHY, 30KpeMa, TaKuX BLIbHUX
aMIHOKHCJIOT, SK TPOJIH Ta OKCHUIIPOJIH, CTUMYJALIO  (HEpMEHTIB
AHTUOKCUIAHTHOTO 3aXHCTy: KaTajJlasdh Ta CYNEPOKCHIJANCMYTa3H, SIKi
MIJBUINYIOTh CTIAKICTh POCIMHH B YMOBaxX 1HTEHCHBHOTO POCTY Ta PO3BUTKY.
Takox, came 0,005% po3uun 6i0J0TIYHO aKTUBHOI 0OaBkuM ['ymimia crpuss
CTUMYJIALII picT 1 po3BUTOK nepBuHHOIO JUCTS Calendula officinalis 3a paxyHok
aKTUBallll 010CUHTE3y OlIKa Ta YTBOPEHHS (DEHOJIBHUX CIIOJIYK, SIKI TOCHIIIOIOTh
doTocuHTE3 Ta AMXAHHS POCIMHHHUX KIITHH, 301IbIIYIOTH CTilKicTh Calendula
officinalis 10 30BHIIIHIX BIUIMBIB. BaXXJIMBOIO OCOOJIMBICTIO 3aXUCHOI CUCTEMHU
Calendula officinalis 3a yMOB cTUMYyJISIIIT TYMUTIIOM OyJjia aKTUBALlisi OCHOBHOTO
POCIIMHHOT'O aHTUOKCHUJAHTHOTO (hepMEHTY acKopOaT nepoKCHIa3y.

OTxe, MJACYMOBYIOUM OTPUMAaH1 pe3yJIbTaTH, CIIiJI 3a3HAUYUTH BaXKJIUBICTh
IHIMBIAYaIbHOTO MIAXO0My TpH Mia0opi poOOUYMX KOHIIEHTpAIii O10JI0T1YHO
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akTUBHOT A00aBku ['ymimiy 3a yMOB BHPOIIYBaHHS JIIKAPCHKUX POCIHUH:
Centaurea cyanus 1 Calendula officinalis. Tak, nns Centaurea cyanus

pekoMmeHa0BaHO0 KoHIeHTpallieo € 0,01% po3uun rymuniny, a mas Calendula
officinalis - 0,005%.

BIIJIUB EJIEKTPOHHUX CUTAPET HA EHI[OTEJIII71 CYIUH
Tersina IlonmoBa

XapKiBChKHI HALIIOHAJIbHUN MEIUYHUI 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.

Ob6rpynmyseanns. IlomMUpPEHICTh BUKOPUCTAHHS EJIEKTPOHHUX CHUTapeT
(EC) 3HauHO 3pociia 3a OCTaHHE JECATIITTS B YKpaiHi. BauxaHHs aepo3oJio
EC posraspaerbess cnokuBadamMu sIK  Oe3leyHa ajbTepHATHBA MAJIHHIO
3BUYAMHUX TIOTIOHOBUX CHUraper. Xoda IIKIJJIMBI HACHIJKU BXKUBAHHS
TIOTIOHOBUX CHTapeT 00pe BCTaHOBJEHI, MOTEHIliWHI pusuku Bia aii EC Ha
3I0POB'S MOTPEOYIOTh JOCHIKEHb.

Mema. Ouinutn BrumB aepo3onto EC Ha piBeHb HITpaTiB, HITPUTIB,
egporeniny-1 (ET-1) B cupoBaTiii KpoBi 1a00paTOPHUX IIYPiB.

Mamepianu ma memoou. ExcriepumeHT npoBegeHo Ha 30 mrypax JiHii
WAG o60ox crareit, Bikom 10 tmxaiB. llypiB po3noainunmm Ha nBi rpynu: 1-a
rpyna — KoOHTposibHI TBapuHu (n=10), 2-a rpyna — tBapuHu (n=20), mo
IHTAIAIHHO oTpuMyBaimm aepo3oiab EC mporsrom 30 mi6. Jns omHOYacHOi
excrio3uilii aepozonto EC 20 mypam BuKOpucTOBYyBalid kamepy bosipuyka.
PiBHI HITpaTiB 1 HITPUTIB y CHpOBATLl KpOBI BHU3HAYAJIU METOJOM,
3anponioHoBanuM Miranda K.M. Busnauenns piBuga ET-1 y cupoBatii KpoBi
MPOBOJWIN IMyHOEPMEHTHUM METOJOM 3a JOMOMOTOI0 Habopy pEaKTHBIB.
CrarucTUYHUMN aHaji3 JaHUX BUKOHAHO 3a gornomororo nporpamu STATISTICA
7.0. Pe3ynbTat npeactaBieHo sk MediaHa (Me) Ta 1HTepKBapTUILHUN po3Max
[3HaueHHSAMH 25-TO0 Ta 75-r0 mpoueHTWIiB]|. BiIMIHHOCTI B 3HAYEHHAX MIXK
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rpynaMy aHamizyBajiu 3a jgonomoror U-kputepito ManHa-YiTHi. 3HaueHHS
p<0,05 BBaxkanocsi CTaTUCTUYHO BIPOT1IHUM.

Pesynomamu. Ilicns 30-tu penHoi nii  aeposzonto EC  BusiBieHo
MIJBUIICHHST KOHIEHTpali HitpatiB Me — 38.74 [37.36; 39.27] MKMoub/1,
p=0.023471 Ta wmirputie Me — 8.34 [7.64;9.13] mxmonsw/n, p=0.023424 vy
CUPOBATIII KPOBI IIypiB 2-0i Ipynu B MOPiBHSAHHI 3 1-010 Tpynoro (HiTpatu Me —
37.38 [37.18;37.73] mxmonb/n Ta HiTpUTH Me — 6.26 [6.14;6.89] MEkMOIB/T). Y
MOPiBHAHHI 3 mypamu 1-oi rpynu Me — 6.27 [5.93;6.85] nmoms/mi piBers ET-1
B CHPOBATIIl KPOBI1 IIypiB 2-0i rpylu MaB TE€HJEHIIIIO 0 niaBuieHHs Me — 7.02
[6.34;7.47] mmonb/mi, p=0.0679. IlinBuiieHe yTBOpEHHs HITPATiB Ta HITPUTIB
Ha 30 moOy #ii aepo3omo EC, MOKIIMBO MOSCHUTH, SIK KOMIIEHCATOPHY PEaKIIifo,
NOB'SI3aHy MEPEBAKHO 3 OKUCIIOBAIBHUM CTPECOM, IO BIAOYBA€ThCS B
oprasizMi ImypiB 2-oi rpynu. Tak, y ABOX HE3aJeXKHUX JOCIIIKEHHSIX B
aepo30JIsIX E€JEKTPOHHUX curapeT Oyjau BUSIBJICHI KapOOHUIM Ta HAHOYACTKU
BAXXKMX METalliB, $KI CTUMYJIOIOTh YTBOPEHHA AaKTUBHUX (OPM KHCHIO
(Goniewicz M.L. et al., 2014; Kosmider A. et al., 2014). PinuHa eneKTpOHHUX
CUTapeT MICTUTh OCHOBHI KOMITOHEHTH: MPOIUICHTIIKOJb, TJIIIEPHUH, HIKOTUH 1
apomatmsatopu. Ilpu marpiBammi piguan EC go Ttemmeparypu 300°C
BIIOYBAEThCS MIPOJI3 TIILNEPUHY 3 YTBOPEHHSIM HACTYIMHHUX KapOOHLIIB:
dopmanpaerigy, akposjeiny 1 ameranpnerigy. dopmanbaerin, akposein i
aleTajabJeriy] HaJeX,aTh 10 TOKCHYHUX, KAHIIEPOTCHHUX XIMIYHUX PEYOBHH, SKI
3a3BUYail He BUABIAIOTHCA B piauHax s EC. Xoya KoHUEHTpaliss TOKCUYHUX
KapOOHUIIB, BH3HaueHUX B aepo3oni EC, 3Ha4yHO MeHIIE, HLK y AUMY
TIOTIOHOBUX CHUTapeT, IMOTEHIia]d iX HEraTUBHOTO BIUIMBY Ha OKHCIIOBAIBHI
npolecH y KIiTuH1 HegoouiHenuil. Kpim Toro, HarpiBaibsHi npuctpoi EC 3mathi
BUITYCKATH HAHOYACTKH HACTYIHHUX METAJIB: Mifl, XpOMY, HIKEJIO 1 KaJIMII0, SIKi
kopuctyBau notim Bauxae (Brown C.J. & Cheng J.M., 2014; Hess C.A. et al.,
2017). Lli meTanu, B CBOIO 4Yepry, MOCHIIOIOThH BUIBHO-PAIUKATIbLHE OKUCICHHS
KOMIIOHEHTIB ~ KJITHHHUX MeMOpaH, 1[I0 MNPU3BOAUTH JO  aloNTO3y
SHIOTENAIbHUX KJIITHH 1, IK HACTIOK, BUJIUICHHS €HAOTEIIHY-1 y KPOBOTOK.

Bucnosku. B ymoBax 30-tu nennoi aii aeposomo EC BusiBieHo
CTaTUCTUYHO 3HAYYIIE IIJIBHUINCHHS KOHIIGHTpAIlll HITpaTiB 1 HITPHUTIB,
30UTBIIIEHHS BMICTY €HJIOTEINIHY-1 y CHpOBATIIi KPOB1 IIypPiB, III0O MOXKE CBITIUTH
PO PO3BUTOK €HIOTEIIaTbHOT TUCPYHKITII.
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MOPIBHSUIBHUI AHAJII3 BILIMBY KOPMOBUX JOBABOK
I'YMIHOBOI ITPUPO/IN HA AHTHUOKCHUJIAHTHHUU CTATYC
MEYTHKH TA M'S131B KYPUAT-BPOMJIEPIB I TEPBEJIIB

Jlinis Cremuenko!, Oabra AbommunaZ, Fannaa Ymakosa?
! THinpoBChKuUit IepKaBHUN arpapHO-eKOHOMIYHMI yHiBepcuTeT, JHimpo,
VYkpaina
2 JIHinpoBChKUii HallioHANbHUH yHiBepeuTeT iMeni Onecs ['onvapa, J{uinpo,
Ykpaina
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

[lupoke 3acrocyBaHHs Ol10JIOTIYHO AaKTUBHUX J00AaBOK TI'yMIHOBOIT
IPUPOAN, OTPUMAHMX 3 €KOJIOTTYHO Oe3medHoro Topdy YkpaiHu, € OJHHUM 13
YUHHUKIB, K1 3[aTHI MJABUIIUTH €(EKTUBHICTh BUPOOHMIITBA BHUCOKOSIKICHOT
MPOAYKINi arpornpoMuciIoBOro cektopy ekoHoMiku (Stepchenko 2005).
EdekTuBHICT, 3aCTOCYBaHHS TMOB'A3aHA 3 HIUPOKUM CIEKTPOM O10J0TI4HOI
aKTUBHOCTI CJIaJOBUX TYMIHOBHX J00ABOK, SIKIi CTHMYJIOIOTh MeTaOOoJiuHI
npouiecu B opranizmi tBapuH (Rath et al., 2006; Weber 2014). OnnovacHo 3
MM, MOJIMBI 3MIHU B OKMCHO-BITHOBHOMY Oasianc (Arafat et al., 2017; Arif et
al., 2019). MiToxoHpii - opraHenu KJIITHH, SKI € TPOAYLIEHTaMH PEaKTHUBHUX
MeTa0o1TIB. BU3HaUEHHS CTYNEHI0 OKUCHEHHS! MITOXOH/IPIM MEYIHKU Ta M’ S31B
TBapWH MOYKE JIOMMOMOTTH BCTAHOBHTH Ta IMOPIBHATH BIUIMB I'yMiHOBUX J00aBOK
Ha 1eil mnporec. ToMmy, MNOPIBHSJIBHUM aHami3 TMPOSBIB AHTHOKCHUJAHTHHUX
BJIACTUBOCTEH T'YMIHOBHUX PEUOBMH Yy JIOMAIIHIX MTaxiB 1 TpU3YyHIB (TBapuH,
BIIJIAJICHUX OJIMH BiJi OJHOTO B EBOJIIOIIWHINA CHCTEMaTUYHIA 1€papXxii)
BaXJIMBUI ertan npochimkeHHs (Arafat et al., 2015; Vaskova et al., 2011).
3’siCyBaHHsSI B3a€EMO3B’SI3KIB MK PI3HUMH JKMBUMHU OpraHi3aMamu, 10
BIIPIBHSIOTBCA MDK CO00I0 METaboJi3MOM Ta PETYJISALIEI0 aHTHOKCHIAHTHOI
CHUCTEMH, JaayTh MOXJIMBICTH JaBaTH pPEKOMEHJAIlli MpU BHUPOIIYBaHHI
BHUCOKOIIPOIYKTUBHUX TBAPHH.

ExcriepuMeHT npoBoaniv Ha KypuaTax-0Opoitnepax kpocy Cobb 500 ta 6-
MICSAYHUX TINIAHKAX, SKAX YTPUMYBAIM B CTaHAAPTHUX YMOBax. Yci
MaHIMyJISlT TPOBOAWIIMA 3TIAHO 3 IpaBuwiamMH "E€BponenchbKoi KOHBEHII Mpo
3aXUCT XPeOETHUX TBApHH, 110 BUKOPUCTOBYIOTHCS JIJISI €KCIIEPUMEHTAIBHIX Ta
iHmMX HaykoBux e (CrpacOypr, 1986). JocninHux TBapuH OyJo MOJIIEHO
Ha 2 rpynu: 1 - 1HTaKTHI TBapUHU (KOHTPOJIb), 2 - TBAPUHU, SKUM J0JaBaIHU J10
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nuTHOT BoAW 1% pO34MH KOPMOBOi O10JIOTYHO AKTUBHOI JOOABKH T'yMIHOBOI
npupoau ['yminia B ontuManbHii KiibkocTi (Muxaitnenko, 2015) npotsrom 21
n06u. B KiHIIl eKCTIEpUMEHTY IiCIIs 3BaKyBaHHS, MPOBOJUIIN JIEKAIITAIIO ITi
HapKO30M. M’s3u Ta Me4iHKy 30upaiu, MPOMHBAIH COJBOBUM PO3YMHOM Ta
BUKOPUCTOBYBAIM I TMOJANBIIMX JOCHIJKEHb. JIJisi BUpIIIEHHS 3aBJaHb
JOCIIIKEHHSI BUKOPUCTOBYBIM METOAM AUGEPEHINIHHOTO HEeHTpUudyryBaHHS,
KOJIOPUMETPIi Ta CIIEKTPOMETPII.

[lepmioro peakii€ro KIITHHU Ha KCEHOOIOTUKH € YTBOPEHHS AKTUBHHUX
dbopM KUCHIO, 10 SIKMX BXOAUTH MasioHoBui mianpaerig (MAA). JonaBauus 1%
TyMUIIIy 0 TUTHOI BOJAM HE 3MiHIOBaJO KOHIEHTpaliro MJIA B roMmoreHari
MEYIHKM TIIIAHOK Ta Kyp4aT-OpoiiiepiB, a TaKoX y M’s3aX KypuaTr-OpomsiepiB.
[lokazaHo pi3HU MeXxaHi3M MOAyJsIii akTuBHOCTI Karanasu (KT) ta
cynepokcugaucmyTazn (COJl) mediHKM TpU3yHIB Ta MTHIN I BIUTMBOM
ryminigy. Tak, aktuBHicTh KT Oyia miiBuIlieHa B TOMOT'€HATI MEY1HKH MIIIAHOK,
aiie aktuBHICT, COJ] y mpoMy BHITaJIKy KOJMBajach B MeXaX KOHTPOJIBHOI
rpynu. Y mediHii Kypdar-opoinepiB kpocy Cobb 500 crnoctepiranu 3HMKEHY
aktuBHicTh COJl, ane aktuBHicTh KT BapiroBana B Mexax KOHTPOJBHOI IPYIIH.
biosoriyHo akTHBHI KOMMIOHEHTH ['yminmigy MOXyTh BIUIMBAaTH Ha TEYIHKY
IpU3YyHIB BHACIIIOK aKTUBallli MPOIECIB ajanTarlii, SK 3a3Ha4ajocsl paHilie
(JTorom, 1991; Ilomos, 2004; IlomoB Ta iH., 2016). MoXIuBe 3HMKCHHS
aktuBHOCTI CO/] y mediHii Kyp4ar-OponsepiB MoB’a3aHe 3 aHTUOKCUIAHTHUMU
BJIACTUBOCTSIMA TYMIHOBUX PEUYOBMH Yy CKJIaJl TYMUIAY, BHACIIJOK YOro
BiIOYBAEThCSl 3HIKEHHS KOHIICHTpAIlli OKWCHEHHX TPOIYKTIB, BKIFOYAIOYH
CYNEepOKCH/I-aHIOH. Y M’s3aX aKTHBAIlisl KaTaxa3d B MITOXOHJPIAX OiIMX M’sI3iB
Kypuar-Opoisepis

BcraHoBneHo BIUIMB TyMuUIiAy Ha KOHIEHTparito I1uroxpomy C vy
MITOXOHAPISIX MEYIHKH MIIIAHOK, TOM1 K y M s3aX MIIIAHOK 1 MEYiHIll Ta M’ s3aX
Kyp4aT-OpoisepiB Oyab-SKUX 3MiH HE CIOCTepirajau. 3Ha4eHHs KOHIIEHTpaIlli
M/IA B mediHIl MITAaHOK BapirOBaJIO B MEXKaX KOHTPOJBHOI IPYIH, 1110 CBIIYUTH
PO BIJICYTHICTb PO3BUTKY OKHCHOTO CTpecy. A, MIJBUILIEHHS KOHIICHTpaIllii
nutoxpomy C 1i€i qociiHOT rpyNud TBAPUH MOKHA TMOSICHUTH CTUMYJISIIEIO
CUHTETUYHHX MPOIIECIB y KIITHHAX MEYIHKHU MINAHOK TYMIHOBUMH KUCIOTaMH Y
ckiaai rymutiny. Lle miaTBepKye peryasTopHi BIaCTHBOCTI TYMIHOBUX KHUCIIOT,
nokasasi B poborax Cremuenko (2010).

Otpumani maHi J03BOJSIOTH 3pOOWTH BUCHOBOK, IO JOJABaHHS
TYMIHOBHX JO0ABOK SIK JDKEpesia TyMIiHOBUX PEUYOBHH Y MHTHY BOJIY MOXKE
NOJIINIIUTU CTIMKICTh NTHUIl Ta TPU3YHIB JO PI3HUX BHUJIB OKHUCHOTO CTPECY.
OnHak, HE3Ba)XKAarOUYM Ha 3HAYHI JOCATHEHHS B BCTAHOBJICHI MEXaHI3MIB il
TYMIHOBUX PEYOBMH Ha OpraHi3M TBapHH, 3’SCyBaHHS B3a€EMO3B S3KIB MK
PI3HUMHU )KMBUMU OpraHi3aMaMH NOTpeOy€e MOAANBIINX JTOCHIIKEHb.
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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 (Dec,
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 pg 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 x 0.25 mm, film
thickness 0.25 um). 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 ul. 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.

OILIIHKA TEMITY BECHSIHOT'O PO3BUTKY KOJIOHIN
MEJOHOCHUMX BJKLI 3A JIi IPEINAPATY «AIIIJIA3ZMA»

! Tiopmuna SAznosunnka, 'Ocran Manamap, 'Bacuas IManamap, *Bacuib
Kpaguyk, 'Poman Boukos, 'Ipuna Ianuyk
HucTuryT Giomorii, Ximii Ta 6iopecypcis UepHiBELLKOIO HAIliOHAILHOIO
yHiBepcuteTy iMeHi FOpis @eapkoBuua, YepHiBli, YKpaina
[puBatauii mignpuemens, YepHisni, Ykpaina
11 vazlovitska@chnu.edu.ua, ? 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, ?Vasyl Kravchuk,
Roman Volkov, Irina Panchuk
"Yuriy Fedkovych Chernivtsi National University, Chernivtsi, Ukraine
*Private 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 ocranHi poku Bce Oulbllle 3aHEMOKOEHHS BUKIMKAE MpodiieMa
I00aNbHOI BTpAaTH TOMYJIALIM MEAOHOCHUX Omkin (Apis mellifera L.), mo
3arposkye KaracTpopiyHUMU HACTIAKAMU HE JIUIIE JUIsl EKOCUCTEM IIJIAHETH, aje
W s mpojoBOibYOi Oe3rekn Ta CBiTOBOI ekoHomiku. CtpecoBi dakTopu
010THYHOI Ta abloTMYHOI npupoau (kmii Bappoa, Bipycu, MoHO(IOpHA Ji€Ta,
NECTULUAN TOLIO) 3HKYIOTh IMYHITET Ta BIUIMBAIOTh Ha Mepeoir (pi31010riyHUX
IpOIECIB B oprani3mi O6/k11. Pi3HOMaHITHICT HYTPIEHTHOTO CKJIaay KOPMOBOI
0a3u € OAHUM 3 BUPIIAIBHUX YMHHMKIB, 110 (OpMye CuiIy KojoHii. Tomy
MOIIIYK PEYOBHH, 3AATHUX ITiIBUIYBATH XXUTTE3MATHICTh KOJOHIN MEIOHOCHUX
OKUI B CcHUTyallli, 10 CKJajdach € JOCUTh akTyalbHUM. OIHUM 3 CIOCO0OIB
BUPIIICHHS 111€1 TpoOJIeMH € BUKOPUCTAHHS TSI TIATOMIBI1 01171 MiHEpAIbHUX
no6aBok. TakuM mpemapatoM MoKe OYTH CyMIIl Makpo- Ta MIKpOEJIEMEHTIB,
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sKa TO3WTUBHO BIUIMBa€E Ha (yHKLIOHAJIbHUM cTaH xpeberHux. Ilpore Ha
ChOTOHI HE 3’SICOBAaHO BIUIMB TakUX cyMimeid Ha Omxiia. ToMy MU BUBYAIH
¢bi31010T1YHUN CTaH OJDKOJIMHUX CiMel 3a i mpenapaTy «AmiriazMa.

ExcnepumMeHT mnpoBOAMJIM HaA CTAl[lOHapHIA MNpUBATHIM Tacimi y
Hanpipasincbkomy paiioni IBano-®dpankiBcekoi obOmacti. st mocniiay Oyio
B3sTO 56 O/mKonocimeit — 30 cepenuboi (4-5 cTUIbHUKIB O/15K0MH) Ta 26 cinabkoi
(2-3 crinbHUKA OKONN) CUITH, 3 SKUX OyJ0 chOpMOBAHO KOHTPOJIBHI Ta 1O 4
nocnigHi Tpynu. Bei 6mpkonocivM’ Oynu 310poBi Ta Malid MPUPOIHO 3aIUTIIHEH]
MaTku oxaHoro BIKY (2019 poky). OOpobOka Omxin Bix kiima Varroa
npoBoJauiack BoceHM mpenaparoM «bimu». IliarogiBmo  OmkonociMeit
npoBoauiu 3 20 6epesns no 23 tpaBusa 2020 poky KOPOTKMMH mepiogaMu y 2-3
JIH1 3 IHTEpBAJIOM Y 1-2 THXH1, BAKOPUCTOBYIOUH [ IIbOT0 S0% po34MH LYKpY,
JI0 SIKOTO J0JIaBaliv MpernapaT «AMiia3Ma» y pi3HUX KOHUEHTpauisix. B apyrii
MOJIOBHHI Oepe3Hs Ta B MEPIiil MOJOBHUHI KBITHS TEMIIEpaTypa HABKOJIUIIHHOTO
cepefoBuIla KoiauBainach Bia -5 1o +5 °C. B 20-x yucnax TpaBHs TemmepaTypa
BJIeHb Aocsrania +15°C. 3araibHa KUIBKICTH ODKLT y BYJIMKY, IUIOIIA IOCIBY
PO3IUIONIOM OI[IHIOBAJIACH BI3yallbHO 3a 3arajbHO MNPUHHATUM METOJOM Ha
noyvaTKy, Ha 8-i Ta Ha 60-i AeHb JOCIiTYy.

OriHka BECHSHOTO TEMITy PO3BUTKY OJKOJIOCIMEH TOKasaja, M0 BiH
CYTTEBO 3pOCTaB y JOCIITHUX TPyHax MOPIBHSHO 3 KOHTPOJIHHOIO (ITiATO0IiBIIS
IyKPOBUM cHporoM 0Oe3 [ojaBaHHsA IMpenapary «AmimiazMay). 3okKpema,
IHTEHCUBHICTh 3POCTaHHSI IUIOLII PO3IJIONY 3a JOCHLKYBAaHUN mepion y
JOCTIAHUX Tpymax OmKoiociMel cepenHboi cuimm Oyia B cepeaHboMy B 4,7
pa3u, a y OmkonociMei cmabkoi cuiau — B 2 pa3u BUINE, HDK Y KOHTPOJbHIN
rpyIL.

3aciB CTUIbHMKA MATKOIO y JOCIIIHUX IpyIax MpoxoauB 3a 1-3 mHi, To1
AK y KOHTPONBHIH — 3a TwkaeHb. Cmif 3a3HAYUTH, MO y KOHTPOJIHHHUX
OJKOJIOCIM’IX MaTKa HE JOKJafaya siis, OJKOJIW HE NOTATYBAJIM BOIIUMHY
CTITBHUKIB, TOJA1 SK B JOCIIJHMX TpyIlax MaTKa WIUia BiJl Kpawo A0 Kparo
CTIJIHUKA 1 MOBHICTIO MOTO «3aciBayiay. BusBieHo, 1110 MaTKU AOCIHIIHUX TPYII
3aKpUBAIM PO3IUIOOM BCIO IUIOILY CTUIBHUKA, 32 BUHSATKOM KOMIPOK, 3aHHSATHUX
MepProro Ta MeJIoM. B Toif jke 4ac B KOHTPOIBHUX CIM X MaTKa BifgKiagaja s
HE CYIUJIBHO: Cepea pOo3IUIONy Ha CTUIBHHUKY 3YyCTPIYaIMCh TOPOXKHI abo
MOTPU3EHI KOMIPKH.

[loripmeHHss NOroAHUX YMOB (HIYHI 3aMOpPO3KH) y KOHTPOJIbHIM TpyIl
O/>KOJI0CIMEN BHUKJIMKAJIO MOBHE MPUIIMHEHHS BIAKIAJaHHS S€lb MaTKOK. Y
JOCHIAHUX CIM X TpPH TaKWX HU3BKUX TeMmIepaTypax Xod 1 BiaOyBaioch
3MEHIIIECHHS 1HTEHCUBHOCTI BIJKJIQJIaHHS SIEI[b MATKOIO, IPOTE CcaM TMPOLEC HE
npunuHsaBca. B mepiog BIACYTHOCTI B3SITKY B Pe3yJbTaTi JOIIOBOI MOTOAM Ta
HU3BKOI TemnepaTypu (KiHelb TpaBHs, oxoJjoaaHHs BHoul 0 8-10 °C) maTku
MPOJIOBXKYBAIM «CIATH» (BIAKIAAaTH SWIS) HAa BIAMIHY BIJ TPYIH, sSKa HE
BXKMBaJIa JOCIIPKyBaHWM mpernapar. MacoBuil BuXij OMKUI 31 CTUIBHHKIB Y
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HIIOCHIIHUX  OJKOJIOCIM’SIX BIIOYBCS pPIBHO Ha 22-i1 JA€Hb Bl MOYATKY
HiArOIBI1 CIMel npenapaToM. B KOHTpOJIBHUX CiM’SIX TAKOTO MacCOBOTO BUXOY
HE CIIOCTEepIrajgoch — BiH OYB pO3TATHEHUN HA THXKJICHB, IOUYWHAOYH 3 22 JTHS.

Otxe, BHKOPUCTAHHS Mpemnapary «ArmIuia3mMa» I Yac BECHSHOI
MIATOMIBI1 O/HKOJIOCIMEM TPHU3BOJMUTH 10 CYTTEBOTO IMPUCKOPEHHS TEMITy iX
BECHSHOTO PO3BUTKY — SIK 3a PaXyHOK 301JIbIICHHS BIJKJIaJIaHHS S€Ib MaTKOIO,
TaK 1 PETeIbHOCTI BHUPOIIYBAaHHS PO3IUIONY, IO 3YMOBIIIOE 301IBIICHHS
KUIBKOCTI MOJIOA01 OJKOJIH, OTPUMAHO1 3 KOXKHOTO SIS BiJKIIaICHOTO MaTKOIO.
[IBuakuii BECHSHUN PO3BUTOK OJKOJOCIMEH MMijJ BIUIMBOM JOCIIIXKYBaHOTO
npenapary «AmimiazMa» A03BOJIMTh MNaclYHUKAM Mo4YaTH (GOpMYBaTH MaKETH 3
PO3ILIOAOM Ha MPOJaK 3HAUYHO PaHille, HIXK 3a3BUYail Ta MIBUJIILE HAPOIIYBATH
CUJTY KOJIOHIH OJIK1J1 10 paHHIX MeI0300piB.

4. KIIITUHHA BIOJIOI'TA
4. CELL BIOLOGY

KOMBIHOBAHA A1 HE®TPIAKCOHY TA O®JIOKCALMAY 110
BIJHOLIEHHIO 10 INTAMIB KLEBSIELLA PNEUMONIAE,
BUAIVIEHUX 3 YPOI'EHITAJIBHOI'O TPAKTY

BinouepkiBebka Ouiena, Crasip Tersina
JIHInpOBChKUIA HalloHANBHUM yHiBepcuTeT iM. O. ['onuapa, [{Himpo,
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 cporomui cmocrepiraerbcst CTpiMKE 30UIBIICHHS 3aXBOPIOBAHb,
BUKJIMKAHUX MOJIPE3UCTEHTHUMHU ITamaMu Oakrtepid. Jlo iX mosBM HpHU3BEIO
HaJMIpHE BUKOPUCTAHHA aHTHUOAKTEplaJIbHUX MPENapaTiB MPOTATOM OCTaHHIX
JNECATWIITh. 3a OCTaHHIMHM JaHHMH, MOHOTEpamisi He JO3BOJISIE JIOCATTH
HeoOX1qHOro e(dexkTy mpu JiKyBaHHI. OJHUM 13 aJbTEPHATUBHUX BaplaHTIB €
KOMO1HOBaHa Jlisl aHTUMIKpPOOHUX TIpernapariB.
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Onmna 13 HaWBUKOPUCTOBYBAHINIMX KOMOIHAIIH aHTUOIOTHUKIB TIO
BIJIHOIICHHIO /10 MPEJCTaBHUKIB EHTEPOOAKTEpI — MOEAHAHHS OeTa-IaKTaMiB 3
¢ropxinononamu. Ii BHCOKa e(EKTHBHICTh MOSCHIOETHCS MEXAHI3MOM  JIii
CKJIaJJOBUX KOMIIOHEHTIB — OeTa-JTaKTaMu PYWHYIOTh KJIITHHHY CTIHKY, IIIO
MOJICTIIYE TTPOHUKHEHHS BCEpeIUHY OakTepii (TOPXIHOJIOHIB, IO PYyHHYIOTH
JIHK-ripa3zy.

Mertoro Hamoi pobotu OynI0 AOCHIHKEHHS YyTJIMBOCTI 6 MITamiB
Klebsiella pneumoniae no anTHOaKTepiaIbHUX IIpenaparTiB. BiamosigHo 10
MeTd OyJlM TMOCTaBJI€HI Taki 3aBAaHHs: BuzHauuTH MIK gocnikyBaHux
aHTUO10TUKIB (11epTpi1akCOH, O(JIOKCAIlMH) NPH 130JIbOBAHOMY 3aCTOCYBaHHI 1 B
KOMO1HAIISX.

YyTauBiCTh BUAUIEHUX aHTHUOIOTUKOPE3UCTEHTHUX WTamiB Klebsiella
pneumoniae, BUIUJIEHUX 3 YPOTCHITAIBLHOTO TPaKTYy, 70 aHTUOIOTHKIB
BU3HA4YaIu JuCKo-nudy3iinum MetogoMm, a MIK aHTHOIOTHKIB METOA0OM
CepIHUX PO3BEIECHb.

Cepen 6-tu wramiB  Klebsiella  pneumoniae, BUAIICHUX 3
YPOT€HITAIBHOIO TPAKTy, BUABWIM: OAUH ekcTtpapesucteHTHuil (XDR) mram
No2 Tta nBa mynbpTupesuctenTHi (MDR) mramu Ned 1 Ne5.

3rimHO 3 pesyinbratramu  gociimkeHHs, MIK uedrpiakcony 1o
BiHOIEHHIO 70 MDR mrtamiB BiAmoBijae 3aTBEPHKCHHM MiHIMaJIbHUM
TabymuHuM HOpMmaM (64 mkr/mi s mramy Ned) abo Oiibline 3a HUX Y 2 pa3u
(128 mxr/mn png wramy Ne5), no XDR mramy MIK Outeme y 4 pasu 1
ctaHoBuTh 256 Mkr/mii. MIK oduiokcaunny no BinHomenHo 10 MDR mramis
CTaHOBJIATH § 1 32 MKI/MJI BIAMOBIAHO, a 1O BigHOMIeHHIO 10 XDR mramy — 64
MKT/MJI.

[Ilo crocyerbes MIK anTubioTMKiB y KOMOIiHamisix, 10 MIK
nedrpiakcony 1 odaokcanuHy 3MeHImmiIucs TnopiBHaHO 3 MIK  mux
aHTHUOI0THKIB MPHU 130JIbOBAHOMY 3acTOCyBaHH1 y 4 pa3u st MDR mramiB Ne4 i
Ne5 (MIK nedrpiakcony — 16 1 32 mxr/mi BianosigHo, a MIK odnokcanuny — 2
1 8 Mkr/mi), a mo BigHomeHHIO 10 XDR mramy Ne 2 MIK nedrpiakcony
3MeHImIacs y 2 pasu, y Toi yac sk MIK odnokcanuny — y 4 pasu (128 Mxr/mi
1 16 MKI/MJT BiITIOBiHO).

Takum yumHOM, Tpu KOoMOiHOBaHOMY 3acTocyBanHi MIK medtpiakcony
sMeHmmiInucs y 4 pasu mo BigHomeHHIO 70 MDR mramiB 1 y 2 pasu 1o
BigHOomeHHI0O 10 XDR mramy. MIK odunokcanuny B KoMOlHaAmiAgX 13
neTpiakcoHoM 3MeHmwIMcs y 4 pasu no BigHomeHHro a0 MDR 1 XDR
HITamiB.

Otxe, koMOiIHOBaHa Jis 1eTpiakCOHy Ta o(JIoKcaluHy € €(PEeKTUBHOIO
0 BIJHOUIEHHIO [0 TMOJIpe3ucTeHTHUX MmtaMiB Klebsiella pneumoniae,
BUJIIJIEHUX 3 YPOT€HITAILHOTO TPAKTY.
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BILIUB IIJIASMIHOT EH-IIJIASMIHOBOI CUCTEMM HA JITHII
KJIITHUH A AEHOKAPIHUHOMMU JIET'EHb A549

Anppiii Bopo6iios', Aprem Tuxomupos?
! TninpoBcekuii HaioHaNbHUM yHiBepcuTeT iMeni Onecsa onuapa,
Huinpo, 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.

Obepynmysanus ma mema. Pak € oJIHI€I0 3 HATHEOE3MEUHIIINX MaTOJIOT1H
ChOIOJICHHS, TOMY MOILIYK 3ac001B, COPSIMOBAaHUX HA IIJIBUILEHHS YYyTJIUBOCTI
37OSIKICHUX KJITHH 10 AaHOIKiCy (amomTo3y), BOAYa€THhCS MEPCIEKTUBHUM
HaIpsMOM Tepamnii 3JI0IKICHUX HOBOYTBOPEHb. 3 LMX MO3ULIA JOCHIIKEHHS
MEXaHIi3MiB, sIKI 3a0e3MedyloTh 3JaTHICTh 3JIOSKICHUX KIITHH YHUKATH
aronTo3y, BUKIMKaHI MpOTE€iHaMU CUCTEMM aKTHBAlli IMJIa3MIHOIEHY, € BKpai
HeoOxiqHuMu. [lna3miHoreH/mina3miHOBa cucTeMa 3a0e3leyye pPO3UYMHEHHS
(G10pHMHOBHX 3TYCTKIB 1 MIATPUMYE FréMOCTaTUYHMM Oaslanc KpoBi. B octanHi 1Ba
JECATUPIUYS PO3BUTOK TEXHOJIOTIM 1HAKTHBAIlli T€HIB, BUBECJICHHS TPAHCTCHHUX
MUled 3 AedimUTaMyd TEBHUX MPOTEIHIB 1 BEIUMKHH EKCIePUMEHTAIbHUM
Matepian mnpu  poOOTI 3 PI3SHOMAHITHUMH JIHISIMHA KIITHH JTO3BOJIWJIH
BCTAHOBUTH, IIO OKPIM BUIIE3a3HAUYCHUX (YHKIH, MIa3MIHOTEH-TIJIa3MIHOBA
CHUCTeMa TaK0X BUKOHYE 1HII Pi3HOMaHITHI (YHKIII K B HOPMaJIbHUX TaK 1 B
MATOJIOTTYHUX YMOBaX 1 MPUHMAaE ydacTh B TAKUX MPOIECaX, IK PEMOICITIOBAHHS
TKaHWH, PENpOAYKIIs, aHT1OreHe3, 3alalieHHs, 1HBa3lsd KIITUH MyXJIHHHU Ta iH.
Tomy MeTa MO€i poOOTH JOCHIAUTH BIUIUB IJIa3MIHOTE€H-TUIA3MIHOBOI CUCTEMHU
Ha PAaKOB1 KJIITUHU aJ€HOKapLMHOMH JiH1i A549

Memoou. Knituau kynetuByBanu npu 37 °C B armocdepi 5% COz y
noxXuBHOMYy cepefouiii DMEM y 100 cm® wamkax. ImkyGamiio 3
MJIa3MIHOTEHOM a00 aHTIOCTaTHHOM JOCHIKYBaHMX KIITHH PO3MOYMHAIN 34
YMOB JOCSTHEHHSI HUMU KOH(toeHTHOCTI He MmeHI 80 %. Ilepex mocnimom
CepelloBHUIlLe BUAAISIIN, KIITUHU BiAMUBAIM crepuibHUM PBS Ta mepeBoauiu
Ha DMEM, mo #e mictuB ®bC, nogaroun miaasmiHoreH y konmnenrpamisx 0,1 —
1,0 uM. Iicns 3aKiHUEHHS TEPMIHY €KCIIEPUMEHTY JOCITIHKYBaId MOP(HOIOTi0
KIITAH 32 JIOTIOMOTOI0 CBITJIOBOTO MIKPOCKOITY, BiOUpany KOHJHUIIIIHE
CepeloBUIllE Ta TpUYl MPOMHUBAIM aAre€30BaHl KIITHHU 32 JOIMOMOTOIO
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crepwibHoro 3®P. KniTuHH, IO BIJIOKPEMUJIIUCH BIJl MOBEPXHI IUIACTUKA
ocamxyBanu nenTpudyrysannsm mpu 500 g 10 xB. 3a 4 °C. KiituHu Ji3yBanu y
RIPA-Oydepi, sxuit mictuB 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 KokTeiab 1HT10ITOPiB
docdaraz Ta mpoteas, AOJaHMK y KigbKocTi. KITHHU 3HIMaIM HIKPEOKOM,
J13aTU TIEPEHOCHIIN JI0 TJIACTUKOBUX MPOOipok Ta nentpudyrysanu mpu 16000
g npotsirom 45 xB. 3a 4 °C. KoHlleHTpaIlito 3arajJpHOro MpoTeiHy BU3HAYAIIN 32
metonoM Stoscheck. CynmepHaTaHTH J1i3aTiB KIITHH Ta 3pa3Ku KyJIbTYpPaabHOTO
cepeaoBulIa 3MilTyBainu 3 OydepoM i HaHECEHHs Ha eyekTpodope3. Takox y
JOCIIIKEHHSI BUKOPUCTOBYBAJIUCS METOAM IMYHOOJOTHUHIY Ta IMyHOLUUTOXIMII.
CratuctnyHa oOpoOKa JaHUX 31HCHIOBAIacs 3a HElapaMeTPUYHUM KpHUTEpIEM
Mana-VYirtHi.

Pesynomamu.  Kmituan — miHii A549  (ajeHokaplmHOMa  JIETEHb)
KOHBEPTYIOTh HATUBHUI [ Ty-IjIa3MiHOTEH Ha TJIa3MiH 32 YMOB KYJbTHBYBaHHSI
in vitro. IukyOyBanHsi KIiTUH AS549 3 mnasmiH(oreH)oM mpoTsroMm 24 ToIUH
IHIYyKy€ 3MIHU MOp(]OJOTii KIITHH Ta CIPUYUHIOE BTpaTy KiiTuHamu AS549
aaresuBHocTi. Ilnasminoren y miama3oni koHnentpami 0,005 — 1,0 mkM He
YUHUTH IIUTOTOKCUYHOI Ji1 HA KJIITUHU aJIEHOKAPIIMHOMH, TOA1 SIK KOHIICHTPALlis
mwiazMmiHoredy 1,0 MKM € IIMTOTOKCHYHOIO JUisi HeTpaHC(HOpPMOBAHUX
¢i16pobnactie 3T3. Ilmasminoren y konmentpamii 0,1 — 1,0 mxM cnpuse
3MEHIICHHIO PIBHS MPOANONTOTUYHUX PETYJSITOPHUX MPOTEIHIB Ta 1HT10ITOPIB
KIITUHHOTO TUKITYy. [IpumycKaeThes, M0 BCTAHOBICHI 3MiHU MOXYTh CHPHSITH
BIDKMBAHHIO KJIITHH TICIsS BTPAaTH HUMM aJIF€3MBHOCTI Ta CHOPSIMOBaHI Ha
YHUKHEHHSI HUIMH aIrloITO3y/aHoiKiCy.

BcranoBieno, 110  KJIITMHU — QJICHOKApIMHOMU €  aHT1OCTaTHUH-
OPOAYKYIOUUMHU KJIITUHAMU. 3a YMOB KyJbTHBYBaHHS KITUH AS549 3 I'my-
mwiazminoresom (0,1 — 1,0 mMxM) BinOyBaeThcsi #oro @parmeHrauis 3
YTBOPEHHSIM MIPOIYKTIB 0OMEKEHOT0 MPOTEOI3Y, K1 32 MOJIEKYJISIPHOIO Macol0
(55-28 k/la) moxxyTh BianoBigaTy anrioctatuaam K1-4,5, K1-4 Ta K1-3.

Bucnosku. B mnpoBeneHoMy AOCHIKEHHI OyJiM 3’SCOBaHI MeEXaHI3MU
3aXMCTy aJICHOKApIIMHOMH BiJ amonToO3y, BIUIMB IUIA3MIHOTE€HY Ha BUYKHMBAHHS
KITiTiH A549. PesynbraTtu MOCHIKEHHS] PO3KPUBAIOTH MOJIEKYJISIPHI MEXaHI3MH
YHUKHEHHSI PaKOBUMH KIITHHAMH arolTo3y, IO Ja€ MOXKJIUBICTH PO3POOKH
mpenapariB, SKi OyayTh B 3MO31 3YNHMHUTH PO3BUTOK pakKy, a00 HaBiTh
€JIIMIHYBaTH camy MyXJIUHY.
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XAPAKTEPUCTHUKA H*-Ca**-OBMIHHUKA Y BHYTPIIIIHINA
MEMBPAHI MITOXOHAPIN

I'anna {anunnosuy, IOpiii Janunosuy, Cepriii Koctepin
[acTuTyT 610XiMiil iM. O.B. TTammanina 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 LETM1 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.

Obepynmysanus ma mema. DizionoriyHa poib 10HIB Ca B MITOXOHIPISX
0o0yMOBJI€Ha IXHIM 3HAQUYE€HHSIM B pEryJislii (QyHIaMeHTaJbHUX O10JO0TIYHUX
OpPOIECIB, IO MPOTIKAIOTh B OpraHenax 1 3a0e3MeuyroTh KUTTEIISIBHICTD
kaituHu: cuHTte3 ATP, eHepreTwmuHuii MeTabodi3M, YacTMHA peakUid LUKy
CEYOBUHH, CHHTE3 CTEPOIHMX TOPMOHIB, miarpuMka Ca’’-roMeocrasy KIiTHHH
TOIIO. Y BHYTPIIIHIM MITOXOHIPIMHIA MEMOpaHi IN1aJIeHbKOM SI30BUX KIITHH
MAaTKM JIOKaJli30BaHi cHCTeMHM, sKi miarpumyrots Ca’’-romeocras B opranenax,
30KpeMa CTPYKTYpH, IO 3a0e3MedyroTh €Hepro3alexHy akymyusmiro Ca** mo
MaTpPUKCy;  NPUIYCKalOTh  TakoXK  HasBHICTH  ApH-omocepenkoBaHOTro
tpancnopry Ca?*. OcraHHs TpaHCHOPTYBabHA CHCTEMA BUBYEHA HENOCTATHBO.
Tomy wmeroro pochipkeHb Oyna ineHTH(]iKalliss Ta BHUBYCHHS O10XIMIYHHX
ocobnuBocteit H-Ca?"-00MiHy B MiTOXOHIDIsSX MiOMETPIs.

Memoou. B po60oTi Oyj0 BUKOPUCTAHO METOJHU IMpenapaTuBHOI 010XiMii,
cnexktpoduyopumeTpii (i3 BHUKOpUCTaHHAM crekTpoduyopumerpa Quanta
Master 40 PTI (Kanana) i3 mporpamanm 3a6e3nedennsm FelixGX 4.1.0.3096),
¢dotonHOoi KOpenmAwiiHOT cmekTpockomii (mpmnany ZetaSizer-3  (Malvern
Instruments, Benuka bpuranis) 3 kopemsitopom Multi8 computing correlator
type 7032 ce, skuil oOiamToBaHuil reniii-HeoHOBUM Jiazepom JITH-111 3
JOBXKUHOI XBWI 633 HM 1 nmoTyxHIicTIO 25 MBT. JlociiiskeHHsT TPOBOAWIN Ha
OUIMX HENHIMHMX caMmKax LrypiB. Ppakiil0 MITOXOHIPIA MIOMETpis BUAUISIIA
MeTOZ0M AU EepeHIIHOTO IIeHTpU(yTryBaHHS.

Pesynomamu. 3 Bukopuctanaam Ca?*-uyrnmsoro songa Fluo-4 AM Ta
pH-uytimuBoro 3ouma BCECF-AM 0Oyno mnpoAaeMOHCTPOBAaHO OJHOYACHE
BuBiIbHeHHs Ca®’ i3 MITOXOHIpIH, aKyMylbOBAHOIO B EHEPrO3AIEKHOMY
Ipolieci, Ta 3aKUCICHHS MATPUKCY IMpPH 3HIKEHHI M03aMITOXOHJpiitHoro pH.
I[Ipu 3axucnenni cepenosumia (pH 7,5-6,0) cyrreBo mocumoerhes Buxin Ca?t
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MITOXOHIPi. MONEKyISIpHOIO CTPYKTYpOIO, sika 3abe3nedye (QyHKIIOHYBAHHS
H*-Ca?"-00MiHHUKA y MITOXOHIpPisSX psay KiiTuH, BHcTynae nporein LETMI,
0 acolliifoBaHUi 13 TPOTETHOBUM KomIiuiekcoM Macoro 300-500 x/la
BHYTPiIIHL0i MeMOpanu. Hamu nokasano, mo ApH-3anexune suBinbHenns Ca’*
3 MITOXOHAPIH €(PEKTUBHO MPUTHIYYETHCS MOHOKJIOHAIBHUMU aHTUTLIAMH
npotu nporeiny LETMI.

JMunamika ApH-ingykosanoro Buxoxy Ca’', mpoaHamizoBaHa 3a 3MiHOIO
¢ayopecuennii Fluo-4 AM, sikuii Tectye BMicT ionizoBanoro Ca’" B mMarpukci,
3aJI0BOJIbHSIE KIHETUYHUM 3aKOHOMIPHOCTAM pEaklii MepHioro Mopsjaka.
PospaxoBana nHamu B koopamHatax Ximia {1g[(Vmax-Vo0)/Vo]; pH} xoHcTanTa
aktuBaiii 3a nporoHamu pK. cknagae 6,9+0,1, m0 CBIAYUTH MPO MONKIUBICTH
¢ynkuionysanns cucremu H'-Ca®’-00Miny 3a Qizionoriunmx 3Hadyens pH.
Benmnuuna koedinienta Ximia (np) HaOMMKAETHCS 10 OJMHMUII, 10 BKAa3ye Ha
cTexioMeTpito oOMiHy 1:1, TOOTO €IEeKTPOreHHICTh JaHHOI TPaHCHOPTYBAIbHOL
CHUCTEMH.

3a yMOBM MONEPENHbOI eHepro3ajexxkHoi akymyisdni Ca 10 MaTpUKCy
3aKUCIICHHS CepeJoBHINa 1HKyOarii MmiToXoHapid Bix 7,5 mo 6,5, TOOTO
CTBOpPEHHs yMOB mus epexkruBHOro ¢ynkuionyBanHs H'-Ca?’-o0MinHuKa,
CYNPOBOUKYBAJIOCh CYTTEBHM 3HI)KCHHSM BEJIIMYMHHM IXHBOTO 00’eMy,
OI[IHEHOTO METOJ0M (POTOHHOT KOPEJSAIIiHOI crekTpockomii. [nimiamis ApH-
3a/eKHOro BUBLIbHEHHsT Ca’’ CynpOBOIKYETHCS OAHOYACHMM IMEPEMILIEHHAM
acouiiioBannx 3 ioHamu Ca MOJIEKYJl BOJIM 3 MATPUKCY, [0 MOXE OyTH
IPUYUHOIO 3MEHIIIEHHS JOCTIIKYBaHOTO MTapaMeTpa.

TpaHcnmopTyBaJIbHI ~ €H3UMHM  MITOXOHJAPIA  MOXYTh  HIJIATaTH
peryisTopHoMy BruBy komiuiekcy Ca’?‘-xanpmopyinin. Hamu BusiBIEHO, 11O
aHTaroHicT KampMoAydiHy 10 MKM KanbMiZ030JliyM MPAKTUYHO MOBHICTIO
onokye ApH-3amexnmii Buxim Ca®" 3 i301b0BaHMX MITOXOHApiH. IHImit
antaronict 100 MM Tpudayonepasid, HaBIIaKu, CIOPUYUHIOBAB OB
IWBMAKKI modyaTkoBuil Buxig Ca’* 3 MaTpuKCy, aje He BIUIMBAB HA IUIATOBHUIA
piBeHb ¢uayopecuenmii Fluo-4 AM: mnodarkoBa MIBHUIKICTE TPAHCIOPTY
3pocTala, a XapaKTepUCTUYHUIN Yac HaIMIBBUXOy KaTiOHY 3MeHIyBaBcs. ToOTo
nist Tpudayornepasuy, K OUTBII M’SIKOTO aHTAaroHICTa KalbMOMAYJIHY, MEHII
BUpaXeHa HIK KajabMigazoniymy. TpudiayonepasuH, 3riJHO TaHUX JITEpaTypH,
JUIIE 3HWKYE €(EeKTHBHICTh B3a€MOJIT KaJIbMOJYJIHY 3 TPAHCIOPTYBAJIHHOIO
CUCTEMOIO, TOA1 SIK KallbM1Ja30J1yM Jli€ HAa KOMILUIEKC KaJdbMOIYJIHY 3 HEIO,
TaJIbMYIOUH 11 po3naj (BUCTYNAIOYM HEKOHKYPEHTHUM IHTI0ITOpOM), a TaKOXK
mae Ounpmuii adiniter a0 kampMmoxyiiHy. Lli maHi HempsiMo CBig4ath, IO
KaJbMOJIYJIiH BUCTYIIA€ HEraTUBHUM perysstopom H'-Ca?-06MinHuKa.

Bucnosxu. TakuM 4MHOM, BHYTpIIIHS MITOXOHpiiHA MeMOpaHa MICTHUTb
KpiM eHeprosanexnoi akymynsmii Ca’’ B MaTpukc, TakoX 1 MeXaHi3m
TpaHcnopTy 10HIB Ca 3 MaTpUKCy y MiOIia3My, MIPUYOMY B OCHOBI OCTAHHBOTO
npoiecy JexuTh QpyHkunionysanns H'-Ca?"-o0miHHMKa, KK pelrpe3eHTOBaHMUI
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nporeinom LETMI. llg TpaHcnopTyBajgpHa CHCTEMA MOXKE PETYJIIOBATUCA
komIuiekcom Ca®*-KabMo Ty i,

EXTRACELLULAR VESICLES PRODUCED BY HUMAN
EMBRYONIC KIDNEY HEK293 CELLS WITH UP-REGULATION OF
ADAPTOR PROTEIN Ruk/CIN85S 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.

HEK?293 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/CIN8S5 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
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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/CIN8S. 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/CIN85 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 sSEVs
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/CIN85 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/CIN8&5
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: (1) adaptor protein Ruk/CINS8S is a newly identified component of
sEVs produced by tumor cells; (i1) Ruk/CINS85 is involved in modulation of
sEVs protein composition that influences their potential to modulate
intercellular communication and biological responses of recipient cells.

BILIUB CHHTETUYHUX ®OTOCTABLJIHUX NIPETPOI/IIB
HA AATE3IIO TA HPOJII®EPATUBHI BJACTUBOCTI
ME3EHXIMHUX CTOBBYPOBHUX KJIITUH MHUIIIEN C57BL/6 IN
VIVO

Jlapuca Knannuubka, Anarodiii Mazypkesu4, Bosiogumup
Ayxuuubkuii, Bikrop Tomuyk, Osena I'anbunncbka, Mukoaa Manmwk,
Birauiit Kosnak, Cepriit Besimuko, Bacuas Janisios, FOpiii XapkeBuu,

Poman bokorbko, Tapac CaBuyk
HauionansHuil yHiBEpCUTET 010peCcypcCiB 1 IPUPOJOKOPUCTYBAHHS
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.

Obrpynmyeannuss ma Mmema. 3acCTOCYBaHHS JIIKAPCbKMX pPEYOBUH Mae
CYTT€BUM BIUIMB Ha LUIICHUM OpraHi3M, 1, BIAMOBIJHO, HA CTOBOYPOBI KJIITHHHU.
CunTteTnuHl (QOTOCTAOLIBHI MIPETPOINM — TPAHCMIKC 1 TETpaMETpPUH, SKi
BXOJATh 10 ckiiaqy HeoctomaszaHy, mopylIyioTh Ipoliec 0OMiHy HOHIB HATPIO
1 KaJbIll0 y KJIITHHAX, ACTONSPU3YIOTh MEeMOpaHy, MPOJOHTYIOTh BIIKPHUTTS
KaHaJB JIJIsl HATPIlO, & TAKOX MAIOTh BUCOKY JIMOMUIBbHICTh. 3a pe3ybTaTaMu
nocaimkens [Oliveira M.S., 2014, Bashiri Dezfouli A., 2017], JokcopyOiuux
aKTUBHO 3B’S3YETHCS 3 MEMOPaHHUMU JIMiAaMH, BIUTUBAE HAa 3MiHYy MOp(dOIIOrii,
MOBEPXHEBUX MapKepiB, 3HIWKEHHs audepeniianii, mBuakocti pocty MCK,
YTBOPEHHs JTykHOi (ocdara3v, a TakoX BIUIMBAE Ha KICTKOBUM MO30K Ta
MIOKap[, 1HAYKYy€ amonTo3 PaKkOBUX KIITHH, BKOpPOYEHHs iX Tenomep. OTxe,
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METOI0 HAIWX JOCHI/DKEHb Oylo BHU3HAYEHHS BIUIMBY BOJHOTO PO3YMHY
Heoctomazany Ha me3eHXiMHI cTOBOypoBi KiiTuHM Mumed miHii C57 Bl/6 in
Vivo.

Mamepianu i memoou. JlocniKeHHs MPOBOJIUIN HA CaMIIX MUILCH JIHIT
C57 Bl/6. Tlepma rpyna Bxiarodana mumieid C57Bl/6, skux kynaiau B BOAHOMY
pPO34MHI HEOCTOMAa3aHy, apyra rpymna Oyna chopmMoBaHa 3 MUIIEH, SKUX KyTaau
y Boji 6e3 Heoctomazany (edekt miarnebdo); TpeTs rpymna — KOHTPOJIb.

OTtpumyBanu acmipar KICTKOBOTO MO3KYy MHUIIEH JOCIHITHUX TPyHn Ta
IPOBOAMIN HOTO KyJbTUBYBAaHHS B OJHOPA30BOMY IUIACTUKOBOMY IOCYIl Yy
noxxusHomy cepenosuii DMEM 3 nonaBanusm 10-15 % ¢etanbHOi cupoBaTku
ouukiB, 1 % anTubOioTuka-antumiornka y CO: inkybatopi HERACELL
(Himeuunna) 3a temmneparypHoro pexumy 37° C, 5 % Bwmicty COa.
KynbTypanbHe cepefoBHIlEe YAacTKOBO ab0 MOBHICTIO 3aMIHIOBAIM Ha CBIXKE
KOXHI 72 TOJUHHU.

3a KyJbTUBYBAHHS KJIITUH JOCHIDKYBIM  aire3ir0  KIITUH  J0
KyJbTYypaJdbHOTO TOCYy, (GOpMYyBaHHS KOJOHIM Ta BH3HAYalU 1HJIEKC
nposideparlrii. Aaresio, yTBOPEHHsI KOJIOHIM Ta MOHOIIAPY TOCITIKYBAIH 3a
JIOTIOMOT 010 1HBEepTHOT'O Mikpockora Axiovert 40. Excripecito aHTUTeHIB 3pa3KiB
ME3CHXIMHHX CTOBOYpPOBHUX KIIITUH YEPBOHOT'O KICTKOBOT'O MO3KY IPOBOIMIHA HA
jJazepHoMmy mpotouyHomy nurodpayopumerpi FACScan Calibur (Becton
Dickinson, CIIIA) 3 BUKopucTaHHSM Iporpamu 300py Ta oOpoOku manux Lysis
IT Ta koM toteproro ocHamennst Hewlett Packard 340 (HP, CIIIA).

Pezynomamu oocnioscens. Ha apyry moOy KyJabTUBYBaHHS KYJIbTYpH
KJIITAH YEpPBOHOIO0 KICTKOBOTO MO3KY YCIX TPyl MH PEECTPYBAIM OKpPYIJIECHI
KJIITUHU B CYCHEH31i, Kl He OyJiM aAre3oBaHi J0 KyJbTypajdbHOro nocyay. Ha
TPeTIO 100y KyJIbTHUBYBAHHA Y KyJbTypaxX KIITHH YEPBOHOTO KiCTKOBOTO MO3KY
2-13-01i rpyn MiX KJIITUHAMU B CYCIIEH311 3’ ABJISUIACA MPOMIKKH, K1 BUHUKAJIH
BHACJIJIOK 3MIIIEHHS iX aJre30BaHUMU KIITHHAMH. Taki MIKPOCKOIIIYHI 3MiHH B
KyJbTYypl KIITHH CBi4aTh PO aAre3i0 KOJOHIEYTBOPIOIOYMX OJUHUIL 0
gamok Ilerpi. HaroMicTh, y KyJIbTypl KJIITHH YEPBOHOTO KICTKOBOI'O MO3KY
NEePILOoi IPYNU HISKUX 3MiH MU HE BUSBIIIM. KITITUHU 3HAXOJUIIUCH Yy CyCHEH311
1 mpouecy anresii MU He 3apeecTpyBayid. IlepBuHHa KyJbTypa YepBOHOTO
KICTKOBOTO MO3Ky Muied 2- 1 3-oi rpyn Ha 4-5-Ty 100y KyJIbTHBYBaHHS
XapakTepu3yBajacs 30UTBIIICHHSM YHCEJIBHOCTI aJre30BaHUX
KOJIOHIEYTBOPIOIOUMX oAuHUIb. Ha 6-12-Ty 100y KyJbTHBYBaHHS MH
3apeeCTpyBIM  AaKTHBHY TMpoidepaliro  aAre30BaHUX KIITUH  HABKOJIO
KOJIOHIEYTBOPIOIOUMX OJUHUIL y KyJIbTypl  2- Ta 3- Tpyn Ta (pOpMyBaHHS
MOHOWIAPY. Y KyJbTypl KIITHH Aochiay | anaresii KJIITUH A0 KyJbTYpalbHOTO
Nocyly He B10yJIOoCs A0 KIHIIEBOTO TEpMIHY KyibTHUBYBaHHA. Lle 3acBimuye
BIJICYTHICTh ~ MOHOHYKJEApHMX  KJIITMH 3  BHUCOKMMHM  aJIr€3MBHUMHU
BJIACTUBOCTSAMH Y acmipaTi YepBOHOI'0 KICTKOBOI'O MO3KY TBAapHUH, 0OpOOJICHHX
BOAHMM po3unHOM Heocromaszany. Ha kiiTMHax KyJbTypd YEpBOHOTO
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KICTKOBOI'O MO3KY IMEpIIOTO Macaxy crocrepirainack ekcmapecis 12,41+0,15 %
npu BuzHadeHHi antureny CD34"; 13,61+0,14 % — CD117" 1 13,27+0,11 % —
CD90". Ha uerBepToMy macaxi KyapTHBYBaHHI Kijgbkicth CD34" ta CD117°
KiiThH ctanoBuia 7,17+0,15 % (p<0,05) ta 9,12+0,13 %, BianosigHo (p<0,05 y
HOPIBHSAHHI 3 KIITHHAMH IepIIoro macaxy). Tomi, sk kiapkicts CD90" kmitun
3poctana a0 35,31+£0,12 % (p<0,01). Taki 3miHM TOB’s3aHi 31 3HIKECHHIM
TeTePOreHHOCTI KYJIbTYPH KIITHH Y MPOIEC] KyJIbTUBYBaHHS.

Bucnosxu. Cuntetnuni Qoroctabinphi miperpoinu y ckiaai 0,001 %
BOJHOTO po3unHy HeocTomazaHy YMHSATH TOKCHUYHY [0 In VIVO Ha ME3EHXIMHI
CTOBOYpPOBI KJIITUHU KYJbTYPH YEPBOHOIO KiCTKOBOro Mo3Ky muiueir C57 Bl/6.
[lepBuHHuMi1 Matepian, orpumanuil Big muueit C57 Bl/6, o6pobnenux 0,001 %
BOAHMM po3unHoM HeocromazaHy He MICTUTh aJre3MBHOI  (pakuii
MOHOHYKJIEAPHUX KJIITHH 3 BUCOKOIO MPOJIi(hepaTUBHOIO AKTUBHICTIO.

A HUTPATY BAHAIIIO HA TEMATOJIOI'TYHI
ITOKA3BHUKHU CAMIIB TA CAMOK 1I1YPIB

I'anna Knumens, Pyciana Ickpa
[actutyT Giomorii TBapuH 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.

Obrpynmysannua ma mema. CHOIYKHA BaHAAII0 3JaTHI HOpMasi3yBaTu
piBEeHb TJIIOKO3M 1 3amo0iraTv amomnTo3y [B-KIITHH OCTPIBLIB MiJILTyHKOBOI
3a;mo3u y mIypiB i3 miabetom. Bamaziii mMoke 3MeHITyBaTH AehOPMOBAHICTH
EPUTPOLIUTIB, 110 3YMOBIIIOE 3aTPUMKY iX B PETHKYJIOCHAOTENIANbHIN CHUCTEMI
CeJIe31HKH 1, SIK HACIIJOK, IIBHU/IIIE BUBEICHHS 3 KPOBOTOKY. Takoxk BiH i€ Ha
piBEHb NONEpPEeTHNKA TeMy B CHPOBATL KPOBi, 0 OMOCEPEAKOBAHO BILUIMBAE HA
BJIACTUBOCTI reMoryio0iHy. BaHasniii 3yMOBIIIO€ HOpMaJi3allilo IMYHHOI JaHKH
opranizmy. OJHaK MeXaHI3M [ii BaHaJil0 Ha TEeMaTOJIOTIYHI TapameTpu B
OpraHi3Mi camIliB Ta CaMOK BCE Ill€ BUMArae 3'sCyBaHHs, 10 1 BU3HAYWIIO METY
JIOCIIIKEHHS.

Memoou. JlocnipkeHHsT TIPOBEIEHO Ha IIypax, fAKI B TIpe- Ta
MOCTHATAILHUM TIepiod 0 37 M00M CIIOKWBAJIM PO3YMH IUTPATy BaHAMIIO Y
konueHtparisax 0,03 (II rpyma), 0,125 (III rpymna) 1 0,5 mxr V/ma (IVrpyna).
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[ypi, sIKI HE CHOXMUBAJIM PO3YMH LIMUTPATy BaHAAII0 BBa)Kalu 32 KOHTPOJib (I
rpymna). Marepianom s AOCHIPKEHHs Oyia ILJIbHA KPOB CaMIIB Ta CaMOK
nrypiB. BMICT epuTponuTiB Ta JIEUKOIMTIB paxyBaiu B kKamepi [opsena,
KOHIICHTpAIlil0 TeMorjobiny — HabopoMm «l'emorio0iH Arar», TIIHOKO3Y
BU3HAYAJIU TJIFOKO300KCUA3HUM METOIOM.

Pezynomamu. Y ¥poBi caMOK mIypiB OyJ0 BCTaHOBJIEHO 3POCTAaHHS
KubkocTi eputporuTiB y IV rpymi (43 %) Ta koHueHtpaiii remorno6iny y IlI
(23 %) 1 IV (28 %) rpymnax, mopiBHSHO 3 KOHTpojeM. O4eBUIHO, 1€ MOXKE OyTH
3yMOBIIEHO €PUTPONOCTUYHUM BITMBOM LUTPATy BaHAIil0. Y TOCIIIKYBaHUX
7103aX BCTAHOBJIEHO 3HMKEHHS KIJIBKOCTI JIEMKOLHUTIB y KPOBI CaMOK TPbOX
nocmianux rpym: y II — na 34 %, y III — va 51 % Tta IV — nHa 48 %. Lle moxe
BKa3yBaTH Ha MPOTU3aNalibHI BIACTUBOCTI LUTparTy BaHadito. KpiMm 1poro, B
kpoBi caMok III rpynu 3HmKyBanacsi KOHUEHTpalis rioko3u Ha 17 %, 1o Moxe
OyTH 3yMOBJICHO 1HCYJIHOMIMETUYHOIO Ji€t0 Banazgiro, sika cTUMyJO€ i
HAJXOHKCHHS Y KIIITUHH.

IToni6H1 3MiHM BimOyBajgucs 1 B KpOB1 CaMIliB IIypiB 3a Jii IUTpaTy
BaHAJII0 y PI3HHUX J103aX. 30KpemMa, B KPOBI CaMI[iB BCTAHOBJIEHO 3POCTAHHS
kutbkocTi eputpouutiB y I rpymi Ha 29 %, y IV — Ha 50,54 % Ta koHIeHTpalii
remoryio0iny y IV rpymi Ha 16 %, mopiBHsiHO 3 KOHTpoJeM. KpiM 11b0oro, B KpoBi
camitiB 11 (32 %) ta 1V (36 %) rpyn BUSIBIEHO 3HMKEHHS KITBKOCTI JIGHKOIIUTIB,
Ta KoHueHtparii rmoko3n — y Il ta Il rpymax nHa 22 % 1 40 % BiamoBiaHO,
HOPIBHSIHO 3 KOHTPOJIEM.

Bucnosku. Y KpoBl caMOK 1 caMiliB UIypiB 3a Jli UUTpPATy BaHaJIiI0
BCTAHOBJIEHO J10303AJIEKHE 3POCTAHHS KIJIBKOCTI €PUTPOLIUTIB Ta KOHIIEHTPALIi
reMoryio0iHy, OJHAK 3HIKEHHS KUIbKOCTI JICHKOLMTIB Ta KOHLEHTpAIlil
[JIIOKO3M, TMOPIBHAHO 3  KOHTpoJieM. CyTTeBUX  BIAMIHHOCTEH  MIXK
reMaToJIOTTYHUMHU [MOKa3HUKAMH 000X cTaTeil He OyJi0 BIIMIUEHO.

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

Nemyrovska Yu.l’z, Trufanova N.l, Kot Yu.z, Petrenko 0.1 |
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
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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 o
(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 — § 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 a
- 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 111 JEKACAHY 3 AHTUBIOTUKAMM 110
BIJHOIIEHHIO 1O IITAMIB PSEUDOMONAS AERUGINOSA,
BUAVIEHUX I3 PAHEBUX ITOBEPXOHD

Ounena Pynac, Tersana Crasip
JlHinpoBCchKUii HallioHaIbHUH yHIBepcuTteT iM. O. ['onuapa, [{uimpo,
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.

OpHiero 13 HaWaKTyaJbHIIIMX MpPOOJIEM CYYacCHOCTI €  CTPIMKE
PO3IMOBCIOJIKEHHS CTIMKOCTI 10 aHTHOAKTEp1aJIbHUX MperapaTiB cepell YMOBHO-
NAaTOr€HHUX  IUTaMiB  OakTepiil. 3axBOpIOBaHHS, [0  BUKJIMKAaHI
NOJIIPE3UCTEHTHUMH  IITAMaMH, XapaKTEpHU3YIOThCA BAXKKUM  MEepedirom,
000B’A3KOBOI0 HEOOXITHICTIO rocmitaii3amii, a TaKo)X JOCHUTh 4YacTO MAaloTh
HeraTuBHUM BuxiJl. Ha chorogHi MoHoTeparnis He 3a0e3nedye 0akaHoro eeKxTy,
TOMY BEJIEThCS MONIYK aJbTePHATUBHUX CTPATEriil MOJ0JIaHHA TaKUX 1H(OEKIH,
cepen AKUX — KOMOIHOBaHE 3aCTOCYBaHHS aHTHOAKTEpiaIbHUX MpernapaTis.

KoMOinyBanHs aHTHOaKTepiadbHUX TMpenapariB  J03BOJIAE€ JOCATTH
CHUHEPTeTUYHOT /Iii 32 3MEHIIIEHUX KOHIIEHTPAIIli mpernaparis.

164


mailto:rudaslena22@gmail.com
mailto:microviro@ukr.net

“Current aspects of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemu cyyacHoi 6ioximii, KnitMHHOI 6ionorii Ta ¢isionorii ”, 1-2 koBTHA 2020 p. AHinpo,
YKpaiHa

Meroro Hamioi poOoTu Oysio AochiKeHHS 4yTauBocTi 10 mTamiB
Pseudomonas  aeruginosa, BUIIICHUX 13 paHEBUX  TOBEPXOHB, IO
aHTUOAKTEplaIbHUX TpernapaTiB. BilmoBigHO 0 MeTH Oyju MOCTaBlEHI TakKi
3aBaanHs: BuzHauuth MIK nocmimkyBanux aHTHO10TUKIB  (11edTpiaKkcoH,
oQIOKCallMH, TEeHTAMII[MH) Ta JEKacaHy IpHU 130JIbOBAHOMY 3aCTOCYBaHHI 1 B
KOMOIHAITISIX.

UyTnuBicTh  BUIUIGHHX IITaMmiB  Pseudomonas  aeruginosa 1o
aHTUOIOTUKIB BU3HAYAIM JIHUCKO-AUdy3iiiHUM MeTtonoM, a MIK nekacany Ta
aHTUO10THKIB METO/IOM CEPIHUX PO3BEICHb.

Cepen 10-tu wramiB  Pseudomonas aeruginosa BUSBWIU: OJIUH
nanpe3ucteHTHU (PDR) mram Ne3, ekctpapesucrentanii (XDR) mram Ne5 Ta
nBa MynbTHpe3ucTeHTHI (MDR) mramu No4 1 No7.

Bianosigno no ganux gocinimkenns, MIK nedtpiakcoHy mo BiTHOIIEHHO
10 MDR mrtamiB ckinanae 64 mxr/mi, MIK nedtpiakcony mo BiIHOIIEHHIO 0
EDR mramiB B 2 pa3u Ouiblie Bl 3aTBEPAKEHUX MIHIMAJIbHUX HOPMATHUBIB —
128 mxr/mi, a MIK no PDR mrtamy B 4 pasu Oinbiie — 256 Mxr/mon. JlocmiaHi
MIK renraminuHy Ta ouiokcaiyny 1o BijgHomeHHo 10 MDR mramiB cknanu 1
1 2 Mkr/mn BignmoBigHo, 10 XDR mramy — 4 mkr/mi, a 1o PDR mramy — 8
MKT/MJI.

[Toxasauku MIK nekacany mpu 1307b0BaHOMY 3aCTOCYBaHHI IO
BIJHOIIIEHHIO 4O BUAICHUX IITaMIB 3MIHIOBAJINCSI B MeXax Bix 12, 5 MKr/mi go
50 mxr/mna. HaiiBuni nokazuuku MIK cnioctepiranuce B miramy Ne3 (PDR) — 50
Mkr/mi. Cepenni 3HaueHHs MIK nekacany manu mramu NeS (XDR) ta Ned
(MDR) — 25 MKr/mi.

3riHo 3 pe3yabTaTaMu J0CIiay, mpu KoMOiHOBaHOMY 3acTocyBaHHI MIK
nedrpiakcony, odaokcalMHy Ta TeHTaMIIMHY 3MEHIIMWINCS NopiBHAHO 3 MIK
UX aHTUOIOTHKIB MPH 130JIbOBAHOMY 3aCTOCYBAHHI 10 BIJHOLIEHHIO JIO LITamy
Ne7 (MDR) y 4 pasu (16 Mkr/min), a TeHTaMIIMHY Ta O(IOKCAIIUHY — Y 2 pa3u
(MIK renrtaminuny 0,5 mxr/mia, MIK oduiokcarnmuay 1 MKr/mit mo BigHOIICHHIO
10 MDR mramiB, 2 mkr/mi mo BigHomieHHO g0 EDR mramy 1 4 MKr/mia mo
BiHOEeHHIO 10 PDR miramy).

[Ilomo nekacany, To #oro MIK B komOiHamisXx 3 aHTHOIOTHKAMU
3MEHIIIYBaJIUCS MO-pi3HOMY: 110 BimHOoMeHHI0 10 PDR 1 XDR mramiB — y 2 pa3u
(25 mxr/ma 1 12,5 MKr/Mi BIANIOBIAHO), a 10 ctocyeTbest MDR mtamiB, TO 10
BIIHOIIIEHHIO 110 mTamy No7 B KoMOiHaLISIX 3 e TPIakCOHOM i 0(IOKCAIIMHOM
—y 2 pa3u (12,5 mxr/mi), B komOiHalii 3 reHTaminuHoM — y 4 pasu (6,25
MKr/Mi1); a 1o BigHomeHHo 70 MDR mramiB  MIK nekacany B komOiHarii 3
aHTHUO10TUKaMU 3MeHITUINCA y 4 paszu (6,25 MKr/mi).

Orxe, mnpu KoMOiHOBaHOMY 3actocyBaHHi MIK uedrpiakcony,
oQuIoKCallHy, TeHTaMIIMHY 3MeHIyBanucs y 2-4 pasu, a MIK nekacany —y 2
pasu 1o BigHomeHHIO0 10 PDR 1 XDR mramiB 1 y 4 pa3u 1o BiIHOIIEHHIO 10
MDR mrramis.

165



“Current aspects of biochemistry, cell biology and physiology”, 1-2 October 2020 Dnipro, Ukraine
“AKTyanbHi npobaemu cyyacHoi 6ioximii, KnitMHHOI 6ionorii Ta ¢isionorii ”, 1-2 koBTHA 2020 p. AHinpo,
YKpaiHa

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,
gannal 994pav@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,
gannal 994pav@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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