
TOM LXXII, 2019, Nr 8, sierpień Rok założenia 1928

Aluna Publishing



Zasady prenumeraty miesięcznika  
Wiadomości Lekarskie na rok 2019

Zamówienia na prenumeratę przyjmuje Wydawnictwo Aluna:

– e-mailem: prenumerata@wydawnictwo-aluna.pl
– listownie na adres:

Wydawnictwo Aluna
ul. Z.M. Przesmyckiego 29, 05-510 Konstancin-Jeziorna

Prosimy o dokonywanie wpłat na numer rachunku Wydawnictwa:
Credit Agricole Bank Polska S. A.: 82 1940 1076 3010 7407 0000 0000

Cena prenumeraty dwunastu kolejnych numerów: 240 zł/rok (w tym 5% VAT)

Cena prenumeraty zagranicznej: 120 euro/rok.
Cena pojedynczego numeru – 30 zł (w tym 5% VAT) + koszt przesyłki.

Przed dokonaniem wpłaty prosimy o złożenie zamówienia.

Wiadomości Lekarskie  is abstracted and indexed in: PubMed/Medline, EBSCO, SCOPUS, Index 
Copernicus, Polish Medical Library (GBL), Polish Ministry of Science and Higher Education.

Copyright: © ALUNA Publishing. 

Articles published on-line and available in open access are published under Creative Com-
mon Attribution-Non Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) allowing 

to download articles and share them with others as long as they credit the authors and the 
publisher, but without permission to change them in any way or use them commercially. 

W ogłoszonym 31 lipca br. przez Ministra Nauki i Szkolnictwa Wyższego wykazie 
czasopism naukowych Wiadomości Lekarskie otrzymały 20 punktów (pozycja 27088).



© Aluna Wiadomości Lekarskie 2016, tom LXIX, nr 4

605

Pediatria
Prof. dr hab. med. Ewa Małecka-Tendera 
(SUM Katowice)

Dr hab. med. Tomasz Szczepański 
(SUM Katowice)

Położnictwo i ginekologia
Prof. dr hab. med. Jan Kotarski 
(UM Lublin)

Prof. dr hab. med. Andrzej Witek 
(SUM Katowice)

Stomatologia
Prof. dr hab. Maria Kleinrok 
(UM Lublin)

Polskie Towarzystwo Lekarskie
Prof. dr hab. med. Waldemar Kostewicz 
(Prezes ZG PTL) 
Prof. dr hab. med. Jerzy Woy-Wojciechowski
(Prezes Honorowy PTL)

Prof. emerytowany dr hab. med. Tadeusz Petelenz
(O. Katowicki PTL)

Koordynator projektu
Agnieszka Rosa
tel. 694 778 068
amarosa@wp.pl

Redakcja zagraniczna
dr n. med.  Lesia Rudenko
l.rudenko@wydawnictwo-aluna.pl

Wydawca
Wydawnictwo Aluna
ul. Przesmyckiego 29
05-510 Konstancin-Jeziorna
www.aluna.waw.pl

Prenumerata
prenumerata@wydawnictwo-aluna.pl
www.wiadomoscilekarskie.pl/prenumerata

Opracowanie graficzne
Piotr Dobrzyński (www.poligrafia.nets.pl)

Nakład do 6 tys. egz

© Copyright by Aluna Publishing

Wydanie czasopisma Wiadomości Lekarskie w formie papierowej jest wersją  
pierwotną (referencyjną). Redakcja wdraża procedurę zabezpieczającą  
oryginalność prac naukowych oraz przestrzega zasad recenzowania zgodnie  
z wytycznymi Ministerstwa Nauki i Szkolnictwa Wyższego.

Czasopismo indeksowane w:
PubMed/Medline, EBSCO, MNISW (11 pkt),  

Index Copernicus, PBL, Scopus

Redaktor naczelny
Prof. dr hab. med. Władysław Pierzchała 
(SUM Katowice)

Zastępca redaktora naczelnego
Prof. zw. dr hab.  med. Aleksander Sieroń 
(SUM Katowice)

Redaktor wydania
prof. dr hab. Maria Majdan
prof. dr hab. Mirosław Jabłoński

Redaktor statystyczny
dr n. med. Lesia Rudenko

Rada naukowa
Redaktorzy tematyczni:
Chirurgia

Prof. dr hab. med. Krzysztof Bielecki 
(CMKP Warszawa)

Prof. dr hab. med. Stanislav Czudek 
(Onkologickié Centrum J.G. Mendla Czechy)

Prof. dr hab. med. Marek Rudnicki 
(University of Illinois USA)

Choroby wewnętrzne
Prof. dr hab. med. Ryszarda Chazan, pneumonologia i  alergologia 
(UM Warszawa)

Prof. dr hab. med. Jacek Dubiel, kardiologia 
(CM UJ Kraków)

Prof. dr hab. med. Zbigniew Gąsior, kardiologia 
(SUM Katowice)

Prof. dr hab. med. Marek Hartleb, gastroenterologia 
(SUM Katowice)

Prof. dr hab. med. Jerzy Korewicki, kardiologia 
(Instytut Kardiologii Warszawa)

Dr hab. med. Krzysztof Łabuzek, farmakologia kliniczna, diabetologia 
(SUM Katowice)

Prof. dr hab. med. Tadeusz Płusa, pneumonologia i alergologia 
(WIM Warszawa)

Dr hab. med. Antoni Wystrychowski, nefrologia 
(SUM Katowice)

Choroby zakaźne
Prof. dr hab. med. Andrzej Gładysz 
(UM Wrocław)

Epidemiologia
Prof. dr hab. med. Jan Zejda 
(SUM Katowice)

Neurologia i neurochirurgia
Prof. dr hab. med. Henryk Majchrzak, neurochirurgia 
(SUM Katowice)

Prof. dr hab. med. Krystyna Pierzchała, neurologia 
(SUM Katowice)

Redaktor naczelny
Prof. dr hab. med. Władysław Pierzchała 
(SUM Katowice)

Zastępca redaktora naczelnego
Prof. zw. dr hab. n. med. Aleksander Sieroń 
(SUM Katowice)

Sekretarz redakcji
Joanna Grocholska

Redaktor statystyczny
Ewa Guterman

Rada naukowa

Redaktorzy tematyczni:

Chirurgia

Prof. dr hab. med. Krzysztof Bielecki 
(CMKP Warszawa)

Prof. dr hab. med. Stanislav Czudek
(Onkologickié Centrum J.G. Mendla Czechy)

Prof. dr hab. med. Marek Rudnicki 
(University of Illinois USA)

Choroby wewnętrzne

Prof. dr hab. med. Marek Hartleb, gastroenterologia 
(SUM Katowice)

Prof. dr hab. med. Jacek Dubiel, kardiologia 
(CM UJ Kraków)

Prof. dr hab. med. Zbigniew Gąsior, kardiologia
(SUM Katowice)

Prof. dr hab. med. Jerzy Korewicki, kardiologia
(Instytut Kardiologii Warszawa)

Dr hab. med. Antoni Wystrychowski, nefrologia
(SUM Katowice)

Prof. dr hab. med. Ryszarda Chazan, pneumonologia 
i alergologia (UM Warszawa)

Prof. dr hab. med. Tadeusz Płusa, pneumonologia 
i alergologia (WIM Warszawa)

Choroby zakaźne

Prof. dr hab. med. Andrzej Gładysz 
(UM Wrocław)

Epidemiologia

Prof. dr hab. med. Jan Zejda 
(SUM Katowice)

Neurologia i neurochirurgia

Prof. dr hab. med. Krystyna Pierzchała, neurologia
(SUM Katowice)

Prof. dr hab. med. Henryk Majchrzak, neurochirurgia
(SUM Katowice)

Pediatria

Prof. dr hab. med. Ewa Małecka-Tendera 
(SUM Katowice)

Dr hab. med. Tomasz Szczepański 
(SUM Katowice)

Położnictwo i ginekologia

Prof. dr hab. med. Jan Kotarski 
(UM Lublin)

Prof. dr hab. med. Andrzej Witek 
(SUM Katowice)

Stomatologia

Prof. dr hab. Maria Kleinrok 
(UM Lublin)

Polskie Towarzystwo Lekarskie
Prof. dr hab. med. Jerzy Woy-Wojciechowski 
(Prezes PTL)
Prof. emerytowany dr hab. med. Tadeusz Petelenz
(O. Katowicki PTL)

Kontakt z redakcją i wydawnictwem
Joanna Grocholska
e-mail: j.grocholska@blue-sparks.pl

Wydawca
Blue Sparks Publishing Group Sp. z o.o.
ul. Obornicka 15/4, 02-948 Warszawa
tel. (22) 858-92-53
Zarząd: dr Anna Łuczyńska − prezes
Reklama i marketing: Agnieszka Rosa
tel. 662-116-020
e-mail: a.rosa@blue-sparks.pl

Zamówienia na prenumeratę:
e-mail: prenumerata@blue-sparks.pl
lub tel. (22) 858-92-53

Projekt okładki: Dorota Cybulska
Opracowanie gra� czne: Tomasz Białkowski

Nakład: do 6000 egz.

© Copyright by Blue-Sparks Publishing Group

Wydanie czasopisma Wiadomości Lekarskie w formie papierowej jest wersją 
pierwotną (referencyjną). Redakcja wdraża procedurę zabezpieczającą ory-
ginalność publikacji naukowych oraz przestrzega zasad recenzowania prac 
zgodnie z wytycznymi Ministerstwa Nauki i Szkolnictwa Wyższego.

Czasopismo indeksowane w: 
Medline, EBSCO, MNiSW (6 pkt), Index Copernicus, PBL.

Czasopismo Polskiego Towarzystwa Lekarskiego

Pamięci 
dra Władysława 
Biegańskiego

Wiadomości 
Lekarskie

WL_1_2013.indb   1 27.03.2013   12:23

Editor in-Chief:
Prof. Władysław Pierzchała

Deputy Editor in-Chief:
Prof. Aleksander Sieroń

Statistical Editor:
Dr Lesia Rudenko

Polskie Towarzystwo Lekarskie:
Prof. Waldemar Kostewicz – President PTL
Prof. Jerzy Woy-Wojciechowski – Honorary President PTL
Prof. Tadeusz Petelenz

Kris Bankiewicz	 San Francisco, USA

Christopher  Bara	 Hannover, Germany

Krzysztof  Bielecki	 Warsaw, Poland

Zana Bumbuliene	 Vilnius, Lithuania 

Ryszarda Chazan	 Warsaw, Poland

Stanislav Czudek	 Ostrava, Czech Republic

Jacek Dubiel	 Cracow, Poland

Zbigniew Gasior	 Katowice, Poland

Andrzej Gładysz	 Wroclaw, Poland  

Nataliya Gutorova	 Kharkiv, Ukraine

Marek Hartleb	 Katowice, Poland

Roman Jaeschke	 Hamilton, Canada

Andrzej   Jakubowiak	 Chicago, USA

Oleksandr Katrushov	 Poltava, Ukraine

Peter Konturek	 Saalfeld, Germany

Jerzy Korewicki	 Warsaw, Poland

Jan Kotarski	 Lublin, Poland

George Krol	 New York, USA

Krzysztof Łabuzek	 Katowice, Poland

Henryk Majchrzak	 Katowice, Poland

Ewa Małecka-Tendera	 Katowice, Poland 

Stella Nowicki	 Memphis, USA

Alfred Patyk	 Gottingen, Germany

Palmira Petrova	 Yakutsk, Russia

Krystyna Pierzchała	 Katowice, Poland

Tadeusz Płusa	 Warsaw, Poland

Waldemar Priebe	 Houston, USA

Maria Siemionow	 Chicago, USA

Vladyslav Smiianov	 Sumy, Ukraine

Tomasz Szczepański	 Katowice, Poland

Andrzej Witek	 Katowice, Poland 

Zbigniew Wszolek	 Jacksonville, USA

Vyacheslav Zhdan	 Poltava, Ukraine

Jan Zejda	 Katowice, Poland

Managing Editor:
Agnieszka Rosa 	 amarosa@wp.pl

International  Editor:
Lesia Rudenko	 l.rudenko@wydawnictwo-aluna.pl

Distribution and Subscriptions:
Bartosz Guterman	 prenumerata@wydawnictwo-aluna.pl

Graphic design / production:
Grzegorz Sztank	 www.red-studio.eu

Publisher:
ALUNA Publishing
ul. Przesmyckiego 29, 05-510 Konstancin – Jeziorna
www.aluna.waw.pl www.wiadomoscilekarskie.pl
www.medlist.org

International Editorial Board – in-Chief: 

Marek  Rudnicki	 Chicago, USA 

International Editorial Board – Members:



© Wydawnictwo Aluna

1419

Wiadomości Lekarskie 2019, tom LXXII, nr 8

CONTENS / SPIS TREŚCI

ORIGINAL ARTICLES / PRACE ORYGINALNE
Lyudmila A. Vygivska
MATRIX METALOPROTEINASE-2 AND PLACENTARY DYSFUNCTION DEVELOPMENT IN PREGNANCY WITH PERINATAL INFECTIONS	 1421

Justyna Rosińska, Joanna Maciejewska, Robert Narożny, Wojciech Kozubski, Maria Łukasik
ASSOCIATION OF PLATELET-DERIVED MICROVESICLES WITH HIGH ON-TREATMENT PLATELET REACTIVITY IN CONVALESCENT ISCHEMIC STROKE PATIENTS TREATED  
WITH ACETYLSALICYLIC ACID	 1426

Pavel Dyachenko, Igor Filchakov, Anatoly Dyachenko, Valeria Shahinian, Victoria Kurhanskaya
DIAGNOSTIC VALUE OF SPECIFIC ANTIBODY SYNTHESIS IN BRAIN OF PATIENTS WITH NEUROINFECTIONS	 1437

Oleg Mokryk, Svitlana Ushtan, Yuliya Izhytska
CLINICAL EVALUATION OF THE EFFECTIVENESS OF THE DEVELOPED METHOD OF CONDUCTIVE ANESTHESIA OF THE FACIAL BRANCHES OF GREAT AURICULAR NERVE	 1442

Olena O. Dyadyk, Serhiy I. Savolyuk, Roman A. Herashchenko, Valentyn A. Khodos, Vladyslav S. Horbovets
DEVELOPMENT OF OBLITERATION IN THE GREAT SAPHENOUS VEIN AFTER INFLUENCE OF HIGH-FREQUENCY ENDOVENOUS WELDING BY DATA OF MORPHOLOGICAL  
AND ULTRASONIC STUDIES	 1447

Mariusz Jaworski, Mariusz Panczyk, Aneta Binkowska, Piotr Leszczyński, Robert Gałązkowski, Joanna Gotlib
MALADAPTIVE PERFECTIONISM AND AUTHENTIC LEADERSHIP SKILLS IN EMERGENCY MEDICINE STUDENTS	 1453

Nataliia M. Adamchuk, Olena Y. Sorokina
ANALYSIS OF PSYCHO-EMOTIONAL STATE AND THE SEVERITY OF ASTHENIC SYNDROME IN CHILDREN WITH ACUTE LEUKEMIA AFTER THE FIRST STAGE OF CHEMOTHERAPY	 1460

Mariia A. Krykhtina, Kseniia O. Bielosludtseva, Larysa A. Botvinikova, Nataliia M. Matikina
LUNG VESSELS THROMBOSIS IN HOSPITALIZED PATIENTS WITH COMMUNITY-ACQUIRED PNEUMONIA: ROLE OF ENDOTHELIAL FUNCTION, HEMOSTASIS,  
FIBRINOLYSIS AND INFLAMMATION ON DIFFERENT PHASES OF TREATMENT	 1463

Grażyna Kobus, Jolanta Małyszko, Hanna Bachórzewska-Gajewska
ACUTE KIDNEY INJURY IN ELDERLY PATIENTS	 1466

Nataliya Matolinets, Helen Sklyarova, Eugene Sklyarov, Andrii Netliukh
CHANGES OF NITRIC OXIDE SYNTHASE AND HYDROGEN SULFIDE IN BLOOD LYMPHOCYTES IN THE ACUTE PERIOD OF POLYTRAUMA	 1473

Kateryna V. Pivtorak, Natalia A. Shevchuk, Natalia A. Pivtorak, Iryna V. Fedzhaga
CORRECTION OF ADIPOCYTE SECRETION DISORDERS IN PATIENTS WITH NON-ALCOHOLIC FATTY LIVER DISEASE WITH OVERWEIGHT AND OBESITY	 1477

Nataliia Kuzniak, Tetiana Protsak, Оleg Marchuk, Larysa Fedoniuk, Alex Kamyshnyi, Nataliia Penteleichuk, Denys Stoliar, Roman Dmytrenko
HISTOTOPOGRAPHY OF THE OVIDUCTS IN FETUS	 1481

Olga I. Zalyubovska, Tetiana I. Tiupka, Victor V. Zlenko, Yulia N. Avidzba, Mycola I. Lytvynenko, Alina O. Minaieva
STRUCTURAL AND FUNCTIONAL STATE OF THE SEMINAL GLANDS IN THE DYNAMICS OF ACUTE INFECTIOUS INFLAMMATION	 1486

Viktor P. Boriak, Svitlana V. Shut’, Tetiana A. Trybrat, Olena V. Filatova
CONDITION OF HEMODYNAMICS IN THE PULMONARY CIRCULATION OF PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (COPD) CONCURRENT  
WITH METABOLIC SYNDROME WITH HYPERTROPHY AND ATROPHY OF THE MYOCARDIUM	 1491

Maryna Kochuieva, Valentyna Psarova, Larysa Ruban, Nataliia Kyrychenko, Olena Alypova, Olha Matlai, Anna Shalimova
ASSOCIATIONS OF IRS-1 POLYMORPHISM WITH VARIOUS COMPONENTS OF THE METABOLIC SYNDROME IN HYPERTENSIVE PATIENTS	 1494

Alina M. Yelins’ka, Lilia I. Liashenko, Vitalii O. Kostenko
QUERCETIN POTENTIATES ANTIRADICAL PROPERTIES OF EPIGALLOCATECHIN-3-GALLATE IN PERIODONTIUM OF RATS UNDER SYSTEMIC AND LOCAL ADMINISTRATION  
OF LIPOPOLISACCHARIDE OF SALMONELLA TYPHI	 1499

Oleksandr Yavorovskiy, Sergii Omelchuk, Lyudmyla Sokurenko, Tetyana Zinchenko, Nina Solokha, Vasyl Aleksiichuk, Roman Brukhno
ENVIRONMENTAL AND OCCUPATIONAL HAZARDS OF METAL NANOCOMPOUNDS PRODUCTION AND APPLICATION: HYGIENIC, CLINICAL AND TOXICOLOGICAL ASPECTS	 1504



© Wydawnictwo Aluna

1420

Wiadomości Lekarskie 2019, tom LXXII, nr 8

Viktoria A. Petrashenko, Andrii M. Loboda, Olexandr I. Smiyan, Sergii V. Popov, Svetlana N. Kasyan, Igor E. Zaitsev, Elena K. Redko
LABORATORY CRITERIA OF PERINATAL DAMAGE OF CENTRAL NERVOUS SYSTEM AT PREMATURE NEWBORNS	 1512

Inga R. Tymofiychuk, Ihor K. Churpiy, Tetiana P. Savchuk, Lilia D. Boreyko, Xenia V. Slobodian
COGNITIVE DISABILITY IN ESTROGENECTOMITED AND OLD RATS WITH DEVELOPMENT OF DIABETES MELLITUS	 1517

Oleksandr O. Lytvynenko, Volodymyr F. Konovalenko, Anton Yu. Ryzhov 
LOCAL RECURRENCES AFTER THE TREATMENT OF SOFT TISSUE MALIGNANT FIBROUS HISTIOCYTOMA (UNCLASSIFIED PLEOMORPHIC SARCOMA) OF THE LIMBS	 1523

REVIEW ARTICLES / PRACE POGLĄDOWE
Anna Lis-Święty, Dorota Milewska-Wróbel
FACTS AND SPECULATIONS ON VITAMIN D IN PREVENTION AND TREATMENT OF ATOPIC DERMATITIS	 1527

Borys Palamar, Tetiana Gruzeva
THE ESTIMATION OF ECONOMIC EFFECTIVENESS OF PREVENTIVE MEASURES OF NON-INFECTIOUS DISEASES	 1532

Beata Janoszka, Agnieszka Nowak, Magdalena Szumska, Ewa Śnieżek, Krystyna Tyrpień-Golder 
HUMAN EXPOSURE TO BIOLOGICALLY ACTIVE HETEROCYCLIC AROMATIC AMINES ARISING FROM THERMAL PROCESSING OF PROTEIN RICH FOOD	 1542

Jakub Warakomski, Lucyna Siemińska 
THE ROLE OF ADIPOSE TISSUE WITH PARTICULAR EMPHASIS ON CYTOKINES IN THE PATHOGENESIS OF NEOPLASTIC DISEASES	 1551

Viktor Konoplitskyi, Ruslan Shavliuk, Dmytro Dmytriiev, Kostiantyn Dmytriiev, Oleksii Kyrychenko, Bohdan Zaletskyi, Oleksandr Olkhomiak
PILONIDAL DISEASE: CHANGES IN UNDERSTANDING OF ETIOLOGY, PATHOGENESIS AND APPROACH TO TREATMENT	 1559

Mateusz Mizgalski, Krzysztof Zub, Karolina Dorobisz, Tomasz Zatoński
THE ROLE OF 1,25(OH)2D3 AND ITS ANALOGS IN PROLIFERATION AND DIFFERENTIATION OF SQUAMOUS CELL CARCINOMA OF THE HEAD AND NECK – LITERATURE REVIEW	 1566

Antonina H. Bobkova, Maryna V. Trotska
SAFE NATURAL ENVIRONMENT AS GUARANTEE OF EXERCISING THE RIGHT TO HEALTH	 1571

Oksana V. Kaplina, Olha H. Shylo, Ivan A. Titko
USING THE SAMPLES OF HUMAN BIOLOGICAL MATERIALS IN THE CRIMINAL PROCEDURE: THE PRACTICE OF THE EUROPEAN COURT OF HUMAN RIGHTS	 1576

Mykhailo A. Anishchenko, Olexandr G. Aleksieiev, Inna A. Hamburh
INTERNATIONAL LEGAL STANDARDS FOR CONDUCTING BIOMEDICAL EXPERIMENTS ON ANIMALS: STATUS AND PROSPECTS OF DEVELOPMENT	 1582

CASE REPORT / OPIS PRZYPADKU
Joanna Płonka, Jarosław Bugajski, Piotr Feusette, Agata Duszańska, Marek Gierlotka
LEVOSIMENDAN – A VALUABLE PLAYER IN THE TREATMENT OF A RIGHT-SIDED HEART FAILURE	 1586

LETTER TO THE EDITOR OF “WIADOMOSCI LEKARSKIE”
Łukasz Wojdyga	 1592

RESPONSE TO THE LETTER TO THE EDITOR OF “WIADOMOSCI LEKARSKIE”
Unislawa Williams, Janusz Kasina, Zbigniew K. Wszolek
PROGRAMY EDUKACYJNE DLA POLAKÓW CHCĄCYCH STUDIOWAĆ/PODNOSIĆ KWALIFIKACJE ZA GRANICĄ	 1594



© Wydawnictwo Aluna

1494

Wiadomości Lekarskie 2019, tom LXXII, nr 8

INTRODUCTION
The metabolic syndrome is one of the most discussed 
cross-disciplinary problems of modern medicine. Initially 
the term “metabolic syndrome” was offered for the persons 
having the increased risk of cardiovascular diseases devel-
opment and type 2 diabetes mellitus (DM) [1–3]. Then this 
term was complemented with new criteria.

Now there are various definitions and criteria of diag-
nostics of metabolic syndrome (World Health Organi-
zation; European Group for the Study of Insulin Resis-
tance; National Cholesterol Education Program-Adult 

Treatment Panel III; American Association of Clinical 
Endocrinologists; International Diabetes Federation; 
International Atherosclerosis Society, International 
Association for the Study of Obesity [4–8]. Irrespective 
of one or another definition, criteria of diagnostics of 
metabolic syndrome is existence of at least three of its 
components (various combination of obesity, the in-
creased arterial blood pressure (BP), increases of the 
low density lipoproteins (LDL), triglycerides, decrease 
of the high density lipoproteins (HDL) and violations of 
carbohydrate metabolism).

ASSOCIATIONS OF IRS-1 POLYMORPHISM WITH VARIOUS 
COMPONENTS OF THE METABOLIC SYNDROME IN 
HYPERTENSIVE PATIENTS

Maryna Kochuieva1, Valentyna Psarova2, Larysa Ruban3, Nataliia Kyrychenko2, Olena Alypova4, 
Olha Matlai2, Anna Shalimova5,
1KHARKIV MEDICAL ACADEMY OF POSTGRADUATE EDUCATION, KHARKIV, UKRAINE
2SUMY STATE UNIVERSITY SUMY, UKRAINE
3KHARKIV STATE ACADEMY OF PHYSICAL CULTURE, KHARKIV, UKRAINE
4STATE INSTITUTION "ZAPORIZHZHIA MEDICAL ACADEMY OF POSTGRADUATE EDUCATION MINISTRY OF HEALTH OF UKRAINE", ZAPORIZHZHIA, UKRAINE
5�GOVERNMENT INSTITUTION "L.T. MALAYA THERAPY NATIONAL INSTITUTE OF THE NATIONAL ACADEMY OF MEDICAL SCIENCES OF UKRAINE", KHARKIV, 
UKRAINE

ABSTRACT
Introduction: The metabolic syndrome is one of the most discussed cross-disciplinary problems of modern medicine. Now there are various definitions and criteria of diagnostics 
of metabolic syndrome. The abdominal obesity is considered the main component of the metabolic syndrome, as a reflection of visceral obesity which degree is offered to be 
estimated on an indirect indicator – a waist circumference. Alongside with abdominal obesity, a number of classifications distinguish insulin resistance (IR) as a diagnostic 
criterion of metabolic syndrome. It is proved that IR is one of the pathophysiological mechanisms influencing the development and the course of arterial hypertension (AH), 
type 2 DM and obesity. There are two components in the development of IR: genetic (hereditary) and acquired. In spite of the fact that IR has the accurate genetic predisposition, 
exact genetic disorders of its appearance have not been identified yet, thus demonstrating its polygenic nature.
The aim: To establish possible associations of the insulin receptor substrate-1 (IRS-1) gene polymorphism with the severity of the metabolic syndrome components in patients 
with arterial hypertension (AH).
Materials and methods: 187 patients with AH aged 45-55 years and 30 healthy individuals. Methods: anthropometry, reactive hyperemia, color Doppler mapping, biochemical 
blood analysis, HOMA-insulin resistance (IR), glucose tolerance test, enzyme immunoassay, molecular genetic method.
Results: Among hypertensive patients, 103 had abdominal obesity, 43 - type 2 diabetes, 131 - increased blood triglycerides, 19 - decreased high density lipoproteins, 59 - 
prediabetes (33 - fasting hyperglycemia and 26 - impaired glucose tolerance), 126 had IR. At the same time, hypertensive patients had the following distribution of IRS-1 genotypes: 
Gly/Gly - 47.9%, Gly/Arg - 42.2% and Arg/Arg - 10.7%, whereas in healthy individuals the distribution of genotypes was significantly different: Gly/Gly - 86.8% (p<0.01), Gly/
Arg - 9.9% (p<0.01) and Arg/Arg - 3.3% (p<0.05). Hypertensive patients with Arg/Arg and Gly/Arg genotypes had significantly higher HOMA-IR (p<0.01), glucose, insulin and 
triglycerides levels (p<0.05), than in Gly/Gly genotype. At the same time, body mass index, waist circumference, blood pressure, adiponectin, HDL, interleukin-6, C-reactive 
protein, degree of endothelium-dependent vasodilation, as well as the frequency of occurrence of impaired glucose tolerance did not significantly differ in IRS-1 genotypes.
Conclusions: in hypertensive patients, the genetic polymorphism of IRS-1 gene is associated with such components of the metabolic syndrome as hypertriglyceridemia and 
fasting hyperglycemia; it is not associated with proinflammatory state, endothelial dysfunction, dysglycemia, an increase in waist circumference and decrease in HDL.

	� KEY WORDS:  metabolic syndrome, insulin receptor substrate-1 gene, arterial hypertension, genetic polymorphism
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The abdominal obesity is considered the main compo-
nent of the metabolic syndrome, as a reflection of visceral 
obesity which degree is offered to be estimated on an 
indirect indicator – a waist circumference [9–14]. Along-
side with abdominal obesity, a number of classifications 
distinguish insulin resistance (IR) as a diagnostic criterion 
of metabolic syndrome.

It is proved that IR is one of the pathophysiological mecha-
nisms influencing the development and the course of arterial 
hypertension (AH), type 2 DM and obesity [6, 15, 16].

There are two components in the development of IR: 
genetic (hereditary) and acquired. In spite of the fact that 
IR has the accurate genetic predisposition, exact genetic 
disorders of its appearance have not been identified yet, 
thus demonstrating its polygenic nature.

At the present stage, it is known that the sensitivity of 
peripheral tissues to insulin is defined also by the existence 
of specific receptors, which mediate the stimulating influ-
ence of insulin on glucose utilization with the participation 
of glucose conveyors and start the whole range of cellular 
reactions [15, 17]. Receptor level of IR formation is one of 
three levels of disorders and consists of the reduction of the 
number of insulin receptors, abnormal shapes of receptors 
to insulin and substrate of an insulin receptor (IRS) of 
type 1 and also the disorder in affinity of insulin receptors 
[15–18]. At the present stage, there are known 4 main IRS 
among which IRS-1 and IRS-2 are leading because of their 
mediation the majority of biological effects of insulin.

Despite the considerable achievements in genome re-
searches, the majority of the genetic factors contributing to 
the development and progressing of various components of 
the metabolic syndrome remain uncertain. The existence 
of contradictory views of a contribution of polymorphism 
Gly972Arg of IRS-1 gene to the formation of IR in various 
populations [18–26] caused carrying out this research in 
the Ukrainian population of patients.

THE AIM
The aim of the research:  establishment of possible asso-
ciations of polymorphism of IRS-1 gene with the expres-
siveness of various components of the metabolic syndrome 
in patients with AH.

MATERIALS AND METHODS
We examined 187 patients aged 45-55 years with AH stage 
II grade 2 (the main group) and 30 healthy individuals (the 
control group). Patients of the main group (92 men and 95 
women) had a history of hypertension for less than 5 years, 
medicated with antihypertensive drugs non-systemically 
and/or did not reach target BP levels when prescribing 
drug therapy.

In this study, using standard biochemical methods on the 
patients, we defined venous blood glucose concentration, 
and insulin levels. IR was determined using the homeo-
stasis model assessment index (HOMA-IR). In patients 
without previously established DM, a glucose tolerance 

test was conducted. For studying endothelial function, the 
degree of endothelium-dependent vasodilation (EDVD) 
in reactive hyperemia was determined in all patients. 
Investigations were carried out using a broadband linear 
transducer 5-12 MHz Doppler color mapping with three 
readings being taken arteries at 15-min intervals between 
samples on the left and right brachial arteries, according 
to the method of Celermajer D.S. (in the modification of 
the method by Ivanova O.V.) [27, 28]. Normally, the max-
imum vasodilation of the brachial artery should exceed 
10% of the original diameter. Simultaneously, we measured 
the intima media thickness (IMT) of the carotid artery 
(CA, 2 cm proximal to the bifurcation of the common 
CA). Determining the pulse wave velocity (PWV) of the 
abdominal aortic (AA, on the left subclavian artery to the 
femoral artery) was performed using a phased transducer 
with a frequency of 2-4 MHz. 

Levels of interleukin-6 (IL-6), C-reactive protein (CRP) 
and adiponectin in blood were determined during enzyme 
immunoassay. The rs1801278 polymorphism of the IRS-
1 gene was assessed by the molecular genetic method. Three 
genotypes of the IRS-1 gene (Gly/Gly, Gly/Arg and Arg/
Arg) were identified. Processing of statistical data was per-
formed using the software package “Statistics”. The values 
are presented as the average value of parameters (M) and 
standard error (m).

The study protocol was approved by the Ethics Commit-
tee. All participants were informed about the aim of the 
study and signed a written consent form.

RESULTS 
It was established that among 187 examined persons with 
AH the main components of the metabolic syndrome were 
present at such percentage: 55.1% had abdominal obesity, 
33% – fasting hyperglycemia (≥ 5.6 mmol/l), 22.9% – diag-
nosed earlier (established less than 2 years ago) type 2 DM, 
70.1% had increased blood triglycerides (≥ 1.7 mmol/l), 
and 10.2% – decrease in HDL <1.03 mmol/l in men and 
<1.29 mmol/l in women). IR estimated by the index of 
HOMA is established in 67.8% of patients (table 1).

Dysglycemia (impaired glucose tolerance) as an addi-
tional criteria of the metabolic syndrome was noted in 
13.9% of patients, the endothelial dysfunction (estimated 
on such indicators as EDVD according to test with reactive 
hyperemia, PWV and IMT) – in 72.7%, and the pro-in-
flammatory state (diagnosed according to the content of the 
CRP, IL-6 and adiponectin) – in 65.8% of patients (table I).

At the same time patients with AH had the following 
distribution of IRS-1 genotypes (table II): Gly/Gly – 47.9%, 
Gly/Arg – 42.2% and Arg/Arg – 10.7% whereas in control 
group there were reliable differences in genotypes distribu-
tion: Gly/Gly – 86.8% (p<0.01), Gly/Arg – 9.9% (p<0.01) 
and Arg/Arg – 3.3% (p<0.05).

Thus, the frequency of occurrence of various options of 
genotypes IRS-1 gene authentically differed at almost healthy 
patients and in hypertensive patients with various components 
of the metabolic syndrome. At the following stage, associations 
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of polymorphism of IRS-1 gene with anthropometrical, met-
abolic and hemodynamic indicators in hypertensive patients 
were estimated. It was established that patients of the main 
group with Arg/Arg and Gly/Arg genotypes had significantly 
higher levels of glucose (p<0.05), insulin (p<0.05), HOMA-IR 
(p<0.01), triglycerides (p<0.05), than patients with Gly/Gly 
genotype. Although BMI, waist circumference, BP levels, ad-
iponectin, LDL, IL-6, CRP, EDVD degree and also frequency 
of occurrence of the impaired glucose tolerance significantly 
did not differ in various IRS-1 genotypes (table III).

Considering the fact that genotypes of Arg/Arg and 
Gly/Arg significantly differed from Gly/Gly genotype in 
lager expressiveness of metabolic disorders, and among 
themselves – only HOMA-IR, at a further stage genotypes 
of Arg/Arg and Gly/Arg were united in one group – with 
(Gly/Arg + Arg/Arg) genotypes (table IV).

DISCUSSION
The features of distribution of genotypes of IRS-1 gene 
established in our research at hypertensive patients in the 
presence of different components of the metabolic syn-
drome, confirm results of a number of researches according 
to which Gly972Arg the polymorphism of the specified 
gene is associated with development of IR in the European 
and Mexican populations [16–20].

In spite of the fact that according to some authors [17] Gl-
y972Arg the polymorphism is associated with BMI, in this 
research there was not established the reliable distinctions 
of BMI in various IRS-1 genotypes in patients with AH.

The data obtained in our research, coincide with results 
of a number of researchers according to which existence of 
Gly/Arg and Arg/Arg genotypes was associated with higher 
levels of atherogenous lipoproteins [17–19].

Reliable distinctions of levels of insulin, glucose and 
HOMA-IR in various IRS-1 genotypes are confirmation of 
Gly972Arg polymorphism association with development 
and progressing of receptor level of IR in hypertensive 
patients. At the same time, the most expressed IR is char-
acteristic of hypertensive patients with homozygous Arg/
Arg genotype of IRS-1.

In spite of the fact that endothelial dysfunction is one of links 
between IR and cardiovascular diseases and also is considered 
as additional criterion of the metabolic syndrome, in our 
research the analysis of a structurally functional condition 
of vessels in various IRS-1 genotypes did not show reliable 
distinctions of indicators depending on IRS-1 polymorphism.

It should be noted that one more component of the met-
abolic syndrome – the pro-inflammatory condition that is 
estimated on the CRP, IL-6 and adiponectin levels, also did 
not show reliable distinctions in different IRS-1 genotypes. 

Thus, results of our research showed that in hypertensive 
patients, Gly972Arg polymorphism of IRS-1 gene is associated 
only with separate components of the metabolic syndrome.

CONCLUSIONS
In hypertensive patients, the polymorphism of IRS-1 gene 
is associated with such components of metabolic syndrome 
as hypertriglyceridemia and fasting hyperglycemia; the 

Table I. Presence of the metabolic syndrome components at hypertensive patients

Components of the metabolic syndrome
Hypertensive patients with different components of  the 

metabolic syndrome

n %

Abdominal obesity 103 55.1

Triglycerides ≥ 1.7 mmol/l 131 70.1

HDL <1.03 mmol/l at men and <1.29 mmol/l at women 19 10.2

Fasting hyperlycemia ≥ 5.6 mmol/l 33 17.6

Earlier diagnosed type 2 DM 43 22.9

IR (↑НОМА- IR) 126 67.4

Impaired glucose tolerance (dysglycemia) 26 13.9

Endothelial dysfunction (↓EDVD, ↑ PWV, ↑IMТ) 136 72.7

Pro-inflammatory condition (↑CRP, ↑IL-6, ↓adiponectin) 125 65.8

Table II. Distribution of IRS-1 genotypes in the main and control groups

Genotypes
Main group,

n=187
Control group,

n=30 Reliability of a difference 
between groups

n % n %

Gly/Gly 88 47,9 26 86.8 p<0.01

Gly/Arg 79 42,2 3 9.9 p<0.01

Arg/Arg 20 10,7 1 3.3 p<0.05
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Table III. Comparative assessment of indicators in hypertensive patients depending on IRS-1 polymorphism  

Indicators

Hypertensive patients, n=187

Genotype

Gly/Gly,  n=88 Gly/Arg, n=79 Arg/Arg, n=20

SBP, mm Hg 168.7 ± 0.41 169.4 ± 0.43 169.9 ± 0.62

DBP, mm Hg 99.8 ± 0.24 100.5 ± 0.28 101.1 ± 0.34

BMI, kg/m2 29.8 ± 0.39 31.1 ± 0.35 30.7 ± 0.44

Waist circumference, cm 94.5 ± 2.46 96.3 ± 3.57 97.1 ± 4.04

IMT, mm 0.85 ± 0.008 0.87 ± 0.012 0.86 ± 0.009

PWV АA, m/s 8.46 ± 0.12 8.49 ± 0.15 8.47 ± 0.12

EDVD, % 7.71 ± 0.07 7.57 ± 0.08 7.49 ± 0.14

Cholesterol, mmol/l 5.97 ± 0.05 6.12 ± 0.04 6.07 ± 0.05

Triglycerides, mmol/l 1.82 ± 0.04 2.12 ± 0.05* 2.18 ± 0.06**

LDL, mmol/l 4.49 ± 0.05 4.89 ± 0.04* 4.94 ± 0.08**

HDL, mmol/l 1.14 ± 0.01 1.08 ± 0.01 1.05 ± 0.02

Blood glucose, mmol/l 5.65 ± 0.02 6.43 ± 0.03* 6.51 ± 0.04**

Insulin, mcU/ml 16.8 ± 0.48 22.1 ± 0.52* 23.8 ± 0.43**

НОМА-IR 3.96 ± 0.11 5.21 ± 0.08* 6.05 ± 0.09**º

Adiponectin, ng/ml 7.82 ± 0.03 7.54 ± 0.02 7.65 ± 0.03

IL-6, ng/ml 139.6 ± 4.12 145.9 ± 5.31 148.7 ± 4.99

СRP, mg/dl 6.3±0.22 6.7±0.25 6.6±0.34

Distribution of patients with impaired glucose tolerance, % 46.2 38.5 15.3

Note: * – statistically significant difference between genotypes of Gly/Gly and Gly/Arg; ** – statistically significant difference between genotypes of 
Gly/Gly and Arg/Arg; º – statistically significant difference between genotypes of Gly/Arg and Arg/Arg.

Table IV. Comparative assessment of indicators at Gly/Gly and Gly/Arg + Arg/Arg genotypes  IRS-1 in patients with AH

Indicators

Hypertensive patients, n=187

Genotype

Gly/Gly, n=88 Gly/Arg + Arg/Arg, n=99

SBP, mm Hg 168.7 ± 0.41 169.6 ± 0.45

DBP, mm Hg 99.8 ± 0.24 100.9 ± 0.31

BMI, kg/m2 29.8 ± 0.39 30.0 ± 0.32

Waist circumference, cm 94.5 ± 2.46 96.8 ± 3.29

IMT, mm 0.85 ± 0.008 0.87 ± 0.011 

PWV АA, m/s 8.46 ± 0.12 8.48 ± 0.14

EDVD, % 7.71 ± 0.07 7.55 ± 0.09

Cholesterol, mmol/l 5.97 ± 0.05 6.09 ± 0.05

Triglycerides, mmol/l 1.82 ± 0.04 2.14 ± 0.05*

LDL, mmol/l 4.49 ± 0.05 4.91 ± 0.05*

HDL, mmol/l 1.14 ± 0.01 1.07 ± 0.02

Blood glucose, mmol/l 5.65 ± 0.02 6.46 ± 0.03*

Insulin, mcU/ml 16.8 ± 0.48 22.9 ± 0.44*

НОМА-IR 3.96 ± 0.11 5.42 ± 0.07*

Adiponectin, ng/ml 7.82 ± 0.03 7.57 ± 0.03

IL-6, ng/ml 139.6 ± 4.12 146.9 ± 6.13

СRP, mg/dl 6.3±0.22 6.7±0.27

Distribution of patients with impaired glucose tolerance, % 46.2 53.8

Note: * – statistically significant difference between genotypes of Gly/Gly and Gly/Arg +Arg/Arg.
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specified polymorphism is not associated with pro-in-
flammatory state, endothelial dysfunction, dysglycemia, 
increase in waist circumference and decrease in HDL.
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