Memory of
dr Whadystaw
Bieganski

VOLUME LXXV, ISSUE 7, JULY 2022 Since 1928

\A(,ma

ALUNA Publishing House



Wiadomosci Lekarskie is abstracted and indexed in: PUBMED/MEDLINE, SCOPUS, EMBASE, INDEX COPERNICUS,
POLISH MINISTRY OF EDUCATION AND SCIENCE, POLISH MEDICAL BIBLIOGRAPHY

Copyright: © ALUNA Publishing House.

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 pu-

blisher, but without permission to change them in any way or use them commercially.

Wiadomosci Lekarskie
monthly journal

You can order the subscription for the journal from Wydawnictwo Aluna by:
prenumerata@wydawnictwo-aluna.pl
Wydawnictwo Aluna
Z.M. Przesmyckiego 29
05-510 Konstancin-Jeziorna
Poland

Place a written order first.

If you need, ask for an invoice.
Payment should be done to the following account of the Publisher:
account number for Polish customers (PLN):
821940 1076 3010 7407 0000 0000
Credit Agricole Bank Polska S. A., SWIFT: AGRIPLPR

account number for foreign customers (EURO):
57 2490 0005 0000 4600 7604 3035
Alior Bank S. A.: SWIFT: ALBPPLPW

Subscription of twelve consecutive issues (1-12):
Customers in Poland: 480 PLN/year
Customers from other countries: 360 EURO/year



Editor in-Chief:
Prof. Wtadystaw Pierzchata

Deputy Editor in-Chief:
Prof. Aleksander Sieron

Statistical Editor:
Dr Lesia Rudenko

Managing Editor:

Agnieszka Rosa — amarosa@wp.pl

‘Wiadomosci
Lekarskie

International Editorial Office:
Nina Radchenko (editor)

- n.radchenko@wydawnictwo-aluna.pl

Polish Medical Association (Polskie Towarzystwo Lekarskie):
Prof. Waldemar Kostewicz - President PTL
Prof. Jerzy Woy-Wojciechowski — Honorary President PTL

International Editorial Board - in-Chief:

Marek Rudnicki

Chicago, USA

International Editorial Board - Members:

Kris Bankiewicz
Christopher Bara
Krzysztof Bielecki
Zana Bumbuliene
Ryszarda Chazan
Stanislav Czudek
Jacek Dubiel
Zbigniew Gasior
Mowafaq Muhammad Ghareeb
Andrzej Gtadysz
Nataliya Gutorova
Marek Hartleb
Roman Jaeschke
Andrzej Jakubowiak
Oleksandr Katrushov
Peter Konturek

Jerzy Korewicki

Jan Kotarski

San Francisco, USA
Hannover, Germany
Warsaw, Poland
Vilnius, Lithuania
Warsaw, Poland
Ostrava, Czech Republic
Cracow, Poland
Katowice, Poland
Baghdad, Iraq
Wroclaw, Poland
Kharkiv, Ukraine
Katowice, Poland
Hamilton, Canada
Chicago, USA
Poltava, Ukraine
Saalfeld, Germany
Warsaw, Poland

Lublin, Poland

George Krol
Krzysztof tabuzek
Jerzy Robert tadny
Henryk Majchrzak
Ewa Matecka-Tendera
Stella Nowicki
Alfred Patyk
Palmira Petrova
Krystyna Pierzchata
Tadeusz Ptusa
Waldemar Priebe
Maria Siemionow
Vladyslav Smiianov
Tomasz Szczepanski
Andrzej Witek
Zbigniew Wszolek
Vyacheslav Zhdan
Jan Zejda

New York, USA
Katowice, Poland
Bialystok, Poland
Katowice, Poland
Katowice, Poland
Memphis, USA
Gottingen, Germany
Yakutsk, Russia
Katowice, Poland
Warsaw, Poland
Houston, USA
Chicago, USA

Sumy, Ukraine
Katowice, Poland
Katowice, Poland
Jacksonville, USA

Poltava, Ukraine

Katowice, Poland

Distribution and Subscriptions:
prenumerata@wydawnictwo-aluna.pl

Bartosz Guterman
Graphic design / production:
Grzegorz Sztank

www.red-studio.eu

Publisher:

ALUNA Publishing House

ul. Przesmyckiego 29,

05-510 Konstancin - Jeziorna
www.wydawnictwo-aluna.pl
www.wiadomoscilekarskie.pl
www.wiadlek.pl



Wiadomosci Lekarskie, VOLUME LXXV, ISSUE 7, JULY 2022

© Aluna Publishing

FOR AUTHORS

1.The monthly “Wiadomosci Lekarskie” Journal is the official journal of the Polish Medical As-
sociation. Original studies, review papers as well as case reports are published.

2.1n 2022, the cost of publishing the manuscript is PLN 1,500 plus 23% VAT. From 2022, the
publication costs for foreign authors amount to EUR 450, of which EUR 50 is payable with
the submission of the article (includes the costs of review, anti-plagiarism system, English
language level assessment, checking the compliance of the manuscript with the regulations
of the publishing house, etc.), and the remaining EUR 400 - after accepting the article for
publication. Thanks to obtaining funding for authors from Ukraine, the cost of publication
for Ukrainian authors is EUR 350. EUR 50 is payable together with the submission of the ar-
ticle, and EUR 300 - after accepting the article for publication. The publisher issues invoices.
If the first author of the manuscript is a member of the Editorial Board, we do not charge a
fee for printing the manuscript. Membership of the Polish Medical Association with docu-
mented paid membership fees for the last 3 years is also the exempt from publication fee.

3. Only papers in English are accepted for publication. The editors can help in finding the right
person for translation or proofreading.

4. Papers should be sent to the editor via the editorial panel (Editorial System), available on the
journal’s website at https://www.wiadlek.pl. In order to submit an article, free registration
in the system is necessary. After registration, the author should follow the instructions on
the computer screen.

5. All editorial work is under control and using the editorial panel. This applies in particular to
sending manuscripts, correspondence between the editor and author and the review pro-
cess. In special cases, the editor may agree to contact outside the panel, especially in case
of technical problems.

6. Acceptable formats for individual elements of the article are as follows:

A) Content of the article — doc, docx, rtf, odt.

B) Tables — doc, docx, rtf, odt

() Figures — JPG, GIF, TIF, PNG with a resolution of at least 300 dpi

D) Captions for figures and tables.

These elements are sent to the editor separately using the editorial panel. References and
article metadata such as titles, keywords, abstracts etc. are supplemented by the author
manually in the editorial panel in appropriate places.

7.The volume of original papers — including figures and references — must not exceed 21,600
characters (12 pages of typescript), and review papers — up to 28,800 characters (16 pages).

8. The original manuscript should have the following structure: Introduction, Aims, Material and
methods, Results, Discussion and Conclusions which cannot be a summary of the manuscript.

9. When using abbreviations, itis necessary to provide the full wording at the first time they are used.

10. In experimental manuscripts in which studies on humans or animals have been carried
out, as well as in clinical studies, information about obtaining the consent of the Ethics
Committee should be included.

11.The Editorial Board follow the principles contained in the Helsinki Declaration as well as
in the Interdisciplinary Principles and Guidelines for the Use of Animals in Research, Te-
sting and Education, published by the New York Academy of Sciences Ad Hoc Committee
on Animal Research. All papers relating to animals or humans must comply with ethical
principles set out by the Ethics Committee.

12. The abstract should contain 150-250 words. Abstracts of original, both clinical and experimental,
papers should have the following structure: Aims, Material and methods, Results, Conclusions.
Do not use abbreviations in the title or the abstract. The abstract is pasted or rewritten by the
authorsinto the appropriate field in the application form in the editorial panel.

13. Keywords (3-5) should be given according to MeSH (Medical Subject Headings Index Me-
dicus catalogs — http://www.nim.nih.gov.mesh/MBrower.html). Keywords cannot be a
repetition of the title of the manuscript.

14. lllustrative material may be black and white or color photographs, clearly contrasting or
drawings carefully made on a white background. With the exception of selected issues, the
Journal is printed in shades of gray (black and white illustrations).

15.The content of the figures, if present (e.g. on the charts), should also be in English

16. Links to all tables and figures (round brackets) as well as references (square brackets) the
author must place in the text of the article.

1610

17. Only references to which the author refers in the text should be included in the list of re-
ferences ordered by citation. There should be no more than 30 items in original papers
and no more than 40 items in review papers. Each item should contain: last names of all
authors, first letters of first names, the title of the manuscript, the abbreviation of the jo-
urnal title (according to Index Medicus), year, number, start and end page. For book items,
please provide: author’s (authors’) last name, first letter of the first name, chapter title,
book title, publisher, place and year of publication. It is allowed to cite websites with the
URLand date of use of the article, and if possible the last names of the authors. Each litera-
ture item should have a reference in the text of the manuscript placed in square brackets,
e.g.[1], [3-6]. Items should be organized as presented in Annex 1 to these Regulations.
18.When submitting the article to the editor, the authors encloses a statement that the
work was not published or submitted for publication in another journal and that they
take full responsibility for its content, and the information that may indicate a conflict
of interest, such as:
1.financial dependencies (employment, paid expertise, consulting, ownership of sha-
res, fees),

2. personal dependencies,

3. academicand other competition that may affect the substantive side of the work,

4. sponsorship of all or part of the research at the stage of design, collection, analysis and
interpretation of data, or report writing.

19.The authors in the editorial panel define their contribution to the formation of scientific
work according to the following key:

A —Work concept and design

B — Data collection and analysis
C—Responsibility for statistical analysis
D —Writing the article

E — Critical review

F — Final approval of the article.

20. In the editorial panel along with the affiliation, the author also gives her or his ORCID
number.

21.The Journal is reviewed in double, blind review mode. The submitted papers are evaluated
by two independent reviewers and then qualified for publishing by the Editor-in-Chief.
Reviews are anonymous. The authors receive critical reviews with a request to correct the
manuscript or with a decision not to qualify it for publishing. The procedure for reviewing
articles is in line with the recommendations of the Ministry of Science and Higher Edu-
cation contained in the paper “Good practices in review procedures in science” (Warsaw
2011). Detailed rules for dealing with improper publishing practices are in line with COPE
guidelines. The publishing review rules are in the Review Rules section.

22. Each manuscript is subject to verification in the anti-plagiarism system.

23. Manuscripts are sent for the author’s approval. The author’s corrections should be sent
within the time limit indicated in the system. No response within the given deadline is
tantamount to the author’s acceptance of the submitted material. In special cases, it is
possible to set dates individually.

24. Acceptance of the manuscript for publishing means the transfer of copyright to the Aluna
Publishing House (Aluna Anna tuczyniska, NIP 5251624918).

25. Articles published on-line and available in open access are published under Creative
Common 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.

26.The authors receive a free PDF of the issue in which their mansucript is enclosed, and on
request — a printed copy. The printed copy is sent to the address indicated by the authors
as the correspondence address.

27. Manuscripts not concordant with the above instructions will be returned to be corrected.

28.The editors do not return papers which have not been commissioned.

29.The editors take no responsibility for the contents of the advertisements.



© Aluna Publishing Wiadomosci Lekarskie, VOLUME LXXV, ISSUE 7, JULY 2022

CONTENTS
ORIGINAL ARTICLES

Wtodzistaw Kulinski, Marlena Figura-Bock
SELECTED PROBLEMS IN THE REHABILITATION OF PATIENTS IN A NURSING AND CARE INSTITUTION

Mariia V. Nevoia, Larisa Pypa, Larysa Dudikova, Ruslan Svistilnik, Yulia Lysytsia
ANXIETY DISORDERS IN CHILDREN SUFFERING FROM FUNCTIONAL AND ORGANIC RESPIRATORY DISORDERS

Stanislav Bondarenko, Volodymyr Filipenko, Ahmed Amine Badnaoui, Nataliya Ashukina, Valentyna Maltseva, lurii Lazarenko, Ran Schwarzkopf
PERIACETABULAR BONE CHANGES AFTER TOTAL HIP ARTHROPLASTY WITH HIGHLY POROUS TITANIUM CUPS IN PATIENTS WITH LOW BONE MASS

Aidyn G. Salmanov, Volodymyr A. Terekhov, Serhiy M. Baksheev, Alla D. Vitiuk, Svitlana M. Korniyenko, Svitlana Nagirniak, Mykola Hafiichuk
INFECTIONS associated with OBSTETRIC AND GYNECOLOGICAL SURGERIES AS A CAUSE OF FEMALE INFERTILITY IN UKRAINE

Mykhailo Yatsuliak, Mykhailo Nemesh, Viktor Filipchuk
FACTORS INFLUENCING THE FORMATION OF THE PROXIMAL FEMUR IN PATIENTS WITH CEREBRAL PALSY

Andrii Shmarhalov, Oleg Vovk, Volodymyr Ikramov, Yogesh Acharya, Oleksandra Vovk

ANATOMICAL VARIATIONS OF THE PARIETAL FORAMEN AND ITS RELATIONS TO THE CALVARIAL LANDMARKS: A CROSS-SECTIONAL CADAVERIC STUDY

Maryana I. Prokosa
INDICATORS OF ENDOTHELIAL DYSFUNCTION, MARKERS OF INFLAMMATION AND LIPID METABOLISM IN PATIENTS WITH HYPERTENSION
WITH THE ADMINISTRATION OF QUERCETIN

Muhanad L. Alshami, Ghufran D. Awad, Mustafa R. Abdurazaq, Hiba H. Al-Rikaby
EVALUATION OF THE PATIENTS’ SATISFACTION WITH PRIVATE DENTAL CLINICS SERVICES: A QUESTIONNAIRE-BASED STUDY

Inna V. Tkachenko, Anna M. Antonenko, Olena P. Vavrinevych, Sergiy T. Omelchuk, Vasyl G. Bardov
SUBSTANTION OF THE NEED FOR MONITORING IN ENVIRONMENTAL OBJECTS OF INSECTICIDES FROM THE CLASS OF TETRAMIC
AND TETRONIC ACID DERIVATIVES TAKING INTO ACCOUNT THEIR SPECIFIC INFLUENCE ON THE HUMAN ORGANISM

Tetiana 0. Khramova, Alina V. Pakhomova, Sergiy 0. Sherstiuk, Alla B. Zotova, Stanislav I. Panov
ANATOMIC AND TOPOGRAPHIC CHANGES OF ANTERIOR SEGMENT STRUCTURES IN EHLERS-DANLOS SYNDROME PATIENTS WITH MYOPIA

Mykhailo S. Myroshnychenko, Igor S. Brodetskyi, Vladislav A. Malanchuk, Olena 0. Dyadyk, Oleksandr V. Arseniev, Yaroslava A. Kulbashna,
Olena 0. Astapenko, Liudmyla 0. Brodetska, Sergey B. Brodetskyi, Viktoriia 0. Bibichenko

AN INTEGRATED APPROACH TO THE MORPHOLOGICAL DIAGNOSIS OF DIFFERENT TYPES OF PLEOMORPHIC ADENOMAS OF THE SALIVARY GLAND:
LONG-TERM RESEARCH RESULTS

Husam Hussein Lazim, Shatha Hussain Ali, Ahmed Sahib Abdul-Amir, Asmaa Baqir Salim
A STUDY OF THE NOVEL WU AND KI POLYOMAVIRUSES, BOCAVIRUS ADENOVIRUS IN CHILDREN WITH UPPER RESPIRATORY TRACT INFECTIONS

Anna V. Dvornyk, Iryna M. Tkachenko, Oleg A. Pysarenko, Yaroslav Yu. Vodoriz, Valentyn M. Dvornyk, Natalia M. Brailko
EXPERIMENTAL STUDY OF CHANGES IN THE CHEMICAL COMPOSITION OF TOOTH ENAMEL WHEN USING HYDROGEN PEROXIDE
ASTHE MAIN CHEMICAL COMPONENT IN PROFESSIONAL BLEACHING

Igor D. Duzhyi, Vladimir V. Shimko, Halyna P. Oleshchenko, Hennadiy I. Pyatikop
LYMPHOTROPIC ADMINISTRATION OF ANTIBACTERIAL DRUGS — A METHOD OF RATIONAL ANTIBIOTIC THERAPY

Viktoriia V. Riadnova, Liudmyla K. Voskresenska, Iryna S. Steblovska, Olha Y. Maksymuk
COMPARISON OF FREE RADICAL LIPID PEROXIDATION PROCESSES IN PATIENTS WITH PRIMARY AND SECONDARY GLAUCOMA

Nataliya Gutorova, Andrii Lapkin, Daryna Yevtieieva
LEGAL AND SOCIAL CHALLENGES OF COVID-19 VACCINATION BEFORE AND AFTER THE 2022 RUSSIAN INVASION OF UKRAINE

1613

1622

1629

1634

1642

1648

1653

1658

1664

1669

1673

1678

1683

1688

1693

1699

1611



Wiadomosci Lekarskie, VOLUME LXXV, ISSUE 7, JULY 2022 © Aluna Publishing

Halyna V. Bilavych, Larysa V. Slyvka, Iryna I. Rozman, Jan Bilawicz, Nadiya 0. Fedchyshyn, Larysa Ya. Fedoniuk, Boris P. Savchuk
ECOLOGICAL CONSCIOUSNESS FORMATION AMONG STUDENTS AS RELEVANT AND GLOBAL PROBLEM OF THE PRESENT: UKRAINIAN AND POLISH EXPERIENCE

Yulia G. Kolenko, Iryna A. Volovyk, Natalia V. Bidenko, Konstantin 0. Mialkivskyi, Iryna M. Tkachenko
BUCCAL CELL MICRONUCLEI AMONG PATIENTS WITH ORAL LEUKOPLAKIA

Yuliia Martiianova, Mariia M. Korshun, Olga M. Korshun
RISK ASSESSMENT OF NEW PESTICIDES TO PUBLIC HEALTH AS POTENTIAL CONTAMINANTS OF UNDERGROUND AND SURFACE WATER SOURCES

Victor Konovchuk, Andriy Andrushchak, Sergiy Kushnir, Vitaliy Maksymiuk, Mykola Kokalko
THE STATE OF TOXIN-RELEASING FUNCTION OF THE KIDNEYS IN THE SYNDROME OF ENDOGENOUS INTOXICATION
OF PURULENT-SEPTIC ORIGIN IN PATIENTS WITH DIABETES MELLITUS

Oleksandr Udod, Oksana Kopchak, Aliona Kulish
ANALYSIS OF RISK FACTORS FOR DENTAL CARIES IN PATIENTS WITH DIABETES MELLITUS

Alaa Jumaah Nasrawi, Shamim Riadh Mohammed Hussien, Alraya Mohammed Abdali, Farah Khalid Khayoon, Alaa M. Sadig
COST-EFFECTIVENESS OF LABORATORY TESTING IN AL ZAHRAA TEACHING HOSPITAL, AL NAJAF AL-ASHRAF, IRAQ

Andrii Solomonchuk, Lesya Rasputina, Daria Didenko
PREVALENCE, CLINICAL AND FUNCTIONAL CHARACTERISTICS OF PATIENTS WITH ACUTE MYOCARDIAL INFARCTION COMPLICATED BY ACUTE HEART FAILURE

Andrey A. Gryazov, Mykola . Lysianyi, Andrey B. Gryazov, Yulia V. Medvedovska
ASSESSMENT OF THE STATE OF IMMUNE SYSTEM IN PATIENTS WITH METASTATIC AND GLIAL BRAIN TUMORS AT THE PREPARATORY STAGE OF RADIOTHERAPY

REVIEW ARTICLES

Igor Bereznyakov, Nataliia Imanova, Oksana Doroshenko, Maryna Lebedynska
CROSS-REACTIVITY TO ANTIBIOTICS: PROPOSITIONS FOR SELECTING ALTERNATIVES

tukasz Dobrek
POTENTIAL THERAPEUTIC OPTIONS TARGETING THE GUT DYSBIOSIS IN CHRONIC KIDNEY DISEASE

Oleksandr A. Haluzynskyi, Volodymyr S. Chornyi, Svitlana V. Burburska, Yevhenii V. Kozik
USE OF COMPUTER NAVIGATION IN TOTAL HIP ARTHROPLASTY (LITERATURE REVIEW)

Artemii Bogomolov, Sergii Zaikov, Inna Gogunska, Mykhailo Tkhorovskyi
HEATED TOBACCO PRODUCTS: WE STILL NEED TO KNOW A BIT MORE

Yaroslav Vasyliovych Semkovych1, Dmytro Dmytriiev
GENETIC INFLUENCES ON PAIN MECHANISMS

Olesia Ya. Medynska, Halyna P. Synorub, Iryna M. Nestayko, Oksana V. Kushnir, Solomiia I. Hnatyshyn, Lesia I. Bilovus, Larysa Ya. Fedoniuk
THE SYSTEM OF PROMOTING A HEALTHY LIFESTYLE IN THE UKRAINIAN REGIONAL PRINT MEDIA

CASE STUDIES
Dimitrios V. Moysidis, Anastasios Kartas, Efstratios Karagiannidis, Andreas S. Papazoglou, Christos Tsagkaris
PERSISTENT FEVER IN A PATIENT WITH CONGENITAL HEART DISEASE AND A HIGH-VELOCITY SHUNT: A CASE REPORT

Sofiya Lypovetska
ACUTE CORONARY SYNDROME IN A PATIENT WITH MULTIPLY CORONARY ARTERY ECTASIA AND ASCENDING AORTIC ANEURYSM

Heru-Kustono, Muhammad Arifin Parenrengi
MANAGEMENT OF RECURRENT CSF LEAK AFTER OCCIPITALTUMOR SURGERY: A CASE REPORT

Igor M. Vovchuk, Kateryna V. Khromykh, Tetiana V. Formanchuk, Iryna V. Chyhir
DUNBAR SYNDROME: CLINICAL MANIFESTATION IN ADULTS, DIAGNOSTIC PROBLEMS (CASE REPORT)

Olexandr N. Grytsay, Yaroslav V. Skybchyk, Dina V. Shorikova, Eugene I. Shorikov
CLINICAL CASES OF LIFE-THREATENING ARRHYTHMIAS: LONG AND SHORT QT SYNDROMES

1612

1705

1713

1718

1724

1728

1734

1741

1747

1752

1757

1765

177

1776

1781

1789

1792

1796

1801

1805



© Aluna Publishing

Wiadomosci Lekarskie, VOLUME LXXV, ISSUE 7, JULY 2022

ORIGINAL ARTICLE

INDICATORS OF ENDOTHELIAL DYSFUNCTION, MARKERS OF
INFLAMMATION AND LIPID METABOLISM IN PATIENTS WITH
HYPERTENSION WITH THE ADMINISTRATION OF QUERCETIN

DOI: 10.36740/WLek202207107

Maryana I. Prokosa

DANYLO HALYTSKY LVIV NATIONAL MEDICAL UNIVERSITY, LVIV, UKRAINE

ABSTRACT

The aim: To improve the effectiveness of treatment of patients with hypertension using metabolic therapy based on the evaluation of endothelial dysfunction indicators,

markers of inflammation, and blood lipid spectrum.

Materials and methods: A clinical study was performed with 72 patients (34 male and 38 female) with stage 2 arterial hypertension of 2-3 degrees, admitted to the cardiology
department of the municipal non-profit enterprise “Lviv Emergency Clinical Hospital”. The mean age of patients was 44.8+8.5 years. Patients were divided into 2 groups: Group
| was taking quercetin in addition to basic therapy (Ramipril/Amlodipine in individually adjusted dose); Group Il — had basic therapy following the clinical protocol. The level of
nitric oxide, IL-1, IL-6, TNF-a, CRP, seromucoid, blood lipid spectrum was determined.

Results: There is a significant decrease in the NO and CRP levels. There is a decrease in the TNF-a level by 31.27+2.13 (p<0.01) after the treatment of patients with hypertension.
The TNF-a level decreased by 22.2+1.13 (p<0.01) with the use of basic therapy. IL-1 decreased significantly in the two groups, but it was more pronounced in group |, by
40.68+1.67 (p<0.01) and 21.4+2.1in group Il (p<0.05). There is a positive change in the blood lipid spectrum, but the changes were more pronounced in the group of patients

receiving metabolic therapy.

Conclusions: The use of quercetin (Corvitin, Quertin) in combination therapy with the combined antihypertensive drug containing ramipril/amlodipine (Egis-Hungary) significantly
reduces the levels of nitric oxide, CRP, IL-1, and blood lipid spectrum, which reduces the incidence of complications and progression of hypertension.

KEY WORDS: endothelial dysfunction, TNF-a, IL-1, IL-6, CRP, lipid spectrum, hypertension, amlodipine, ramipril, quercetin

INTRODUCTION
Systemic endothelial dysfunction (ED) is a risk factor of
cardiovascular complications in various diseases. There is a
stable relationship between indicators of endothelial dam-
age and coagulation disorders, atherogenesis, and the level
of proinflammatory cytokines [1-4]. Arterial hypertension
is one of the most important factors of atherosclerosis, the
inalienable conditions of which are oxidative stress, endo-
thelial dysfunction, and low-grade inflammation, which
remains a leading cause of death all over the world [5].
ED is considered as the main mechanism of formation
of hypertension and its complications [6]; it is involved
in the pathological process in the earliest stages of hyper-
tension [7]. The term “endothelial dysfunction” should
primarily be understood as changes in the functional state
of the endothelium, which is a response to external stimuli
and have protective functions [8]. However, prolonged
exposure to pathogenic factors leads to a gradual devel-
opment of endothelial dysfunction, which is expressed in
an imbalance between mediators, which normally provide
the optimal course of all endothelium-dependent pro-
cesses [9] between hypertension and atherothrombotic
cardiovascular complications.

Wiad Lek. 2022;75(7):1653-1657

The endothelium is one of the systemic “target organs”
in hypertension, damage to which plays an important
role in the development of cardiovascular complications.
The mechanism of endothelial involvement in the onset
and development of various pathological conditions is
many-sided and associated not only with the regulation
of vascular tone but also with participation in the process
of atherogenesis, thrombosis, protection of the vascular
wall integrity. The endothelium performs a barrier func-
tion to maintain homeostasis by maintaining a dynamic
balance among several multidirectional processes of
vascular tone regulation (vasodilation/vasoconstriction),
anatomical structure and remodeling of blood vessels
(synthesis/inhibition of proliferation factors), local in-
flammation (production of anti-inflammatory factors,
regulation of vascular permeability, leukocyte adhesion
processes), hemostatic and thrombolytic processes (syn-
thesis and inhibition of platelet aggregation factors and
fibrinolysis) [10].

Depletion and changes in endothelial function occur
with prolonged exposure to various factors (hemody-
namic overload, hypoxia, intoxication, inflammation).
Decreased nitric oxide concentration causes vasocon-
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striction, stimulation of platelet aggregation, adhesion
of platelets and leukocytes, growth and proliferation of
smooth muscle cells [11]. In this case, the intensive pro-
duction of peroxide radicals disturbs the balance between
protective and damaging effects on the vessel wall, which
realize their harmful effects due to the intensification of
oxidative stress processes. The formation of superoxide
anion and endothelin-1 is the consequence of this [12].
All these changes provoke the development of local and
systemic complications that contribute to the accumula-
tion of lipids in the subendothelial space, where chemical
modification of low-density lipoprotein (LDL) can occur.

Modified LDL attract monocytes into the vascular wall,
where they turn into macrophages, absorb modified li-
poproteins. Unregulated uptake of modified LDL leads
to the formation of large foam cells characteristic of fatty
streaks, which subsequently lead to the progression of
atherosclerosis [13].

The failure of the hemostasis system plays a certain
role in a complex system of mechanisms that contribute
to the development of atherosclerotic changes in blood
vessels [10]. Atherosclerotic and associated inflammatory
vascular lesions increase platelet activity, their readiness
for aggregation and adhesion, activate plasma coagulation
factors such as fibrinogen, and inhibit the anticoagulant
system and fibrinolysis [14].

NO deficiency is one of the defining elements of endo-
thelial dysfunction. NO is a signaling molecule involved
in the regulation of several physiological processes, such
as vasodilation, transmission of nerve impulses, and the
immune response. NO affects vascular tone, prolifer-
ation and apoptosis, regulation of oxidative processes.
NO has angioprotective properties [15], is responsible
for anti-inflammatory effects, such as inhibition of the
expression of cell adhesion molecules ICAM-1 (intercel-
lular adhesion molecules-1), VCAM-1 (vascular cellular
adhesion molecules-1), and tissue factor; inhibition of
the chemokine release, such as MCP-1 (monocyte che-
moattractant protein-1). NO blocks platelet aggregation
and has a fibrinolytic effect [16].

The substrate for NO synthesis is a flavonoid - quer-
cetin, which can reduce the activation and adhesion of
leukocytes and platelets to the vascular endothelium,
inhibits the synthesis of VCAM-1 and MCP-1 adhesion
proteins, thus preventing the formation and develop-
ment of atherosclerotic plaques, inhibits the synthesis of
endothelin-1, which is a powerful vasoconstrictor and
stimulator of proliferation and migration of smooth myo-
cytes of the vascular wall. It has pronounced antioxidant,
antiradical, membrane-stabilizing properties, antiplatelet
effect, prevents an increase of potassium level in cells,
has a vasoprotective effect, inhibits protein kinase, has a
pronounced cardioprotective activity [17].

THE AIM
To improve the effectiveness of treatment of patients with
stage 2 arterial hypertension, 2-3 degrees using metabolic

1654

therapy based on the evaluation of endothelial dysfunction
indicators, inflammatory activity, and lipid metabolism.

MATERIALS AND METHODS

A clinical study was performed with 72 patients with
stage 2 arterial hypertension of 2-3 degrees, admitted to
the cardiology department of the municipal non-profit
enterprise “Lviv Emergency Clinical Hospital”. Random-
ization was performed using random numbers. The results
of NO concentration, CRP, seromucoid, IL-1, IL-6, TNF-a
levels, and lipid spectrum in blood and serum of patients
with stage 2 hypertension of 2-3 degrees are presented. 72
patients (34 male and 38 female) were examined. The mean
age of patients was 44.8+8.5 years. The study groups did
not differ in age composition, severity of disease and other
outcomes that could affect the final results of the study. The
study did not include patients with severe cardiac, hepatic,
and renal failure, cancer, alcoholism, or drug addiction.
The study was approved by the local bioethics committee
and conducted in accordance with the principles of the
Declaration of Helsinki. The patients were given general
clinical and instrumental examination methods, they were
determined the indicators of proinflammatory cytokines
(interleukin-1p (IL-1p), interleukin-6 (IL-6), necrosis fac-
tor of alpha tumors (TNF- a)), C-reactive protein (CRP),
nitrogen oxide (NO) and seromucoid. Examination of
patients was performed on entry to the hospital.

Hypertensive patients received basic combination
antihypertensive therapy using ramipril/amlodipine in
individually adjusted doses: 5/5; 5/10; 10/5; 10/10, in
combination with metabolic therapy with quercetin -
corvitin at a dose of 0.5 g dissolved in 50 ml of isotonic
sodium chloride solution IV b.i.d. after 12 hours for 5
days; the following 30 days of outpatient treatment, pa-
tients received quertin 40 mg t.i.d. orally.

Patients were divided into 2 groups: Group I (study)
including 39 patients with stage 2 hypertension of 2-3 de-
gree taking quercetin in addition to basic therapy; Group
II (comparison) including 33 hypertensive patients who
received basic therapy following existing standards. The
study was performed three times: 1st time — on admission;
2nd time - on the day of discharge (on 10th - 12th day
of inpatient treatment), 3rd time — on 30th day after the
end of treatment with quertin.

Evaluation of total cholesterol and lipid fractions was
performed using the enzyme-linked immunosorbent
assay (ELISA) on the FP-900 analyzer (Finland), latex
turbidimetric immunoassay was used in the laboratory
of MNE “LECH” to study the CRP, seromucoid levels. A
set of BMS810F reagents, manufactured by MedSystems
GmbH - Austria, was used for ELISA of the IL-1; IL-6,
TNF-a levels.

Statistical processing of the results was performed
using Microsoft Office Excel 2007 and “Statistica 10.0”.
The reliability of the results was assessed using nonpara-
metric and Student’s t-test. The difference was considered
significant (p<0.05).
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Table 1. Dynamics of changes in TNF-q, IL-1, IL-6, CRP, NO, and seromucoid in patients with hypertension.

Patients receiving basic and metabolic therapy, n=39

Patients receiving basic therapy, n=33

Indicator
Before treatment After treatment Before treatment After treatment
TNF-a, pg/ml 52.56%1.23 36.41+1.17 ** 51.72+1.21 40.35+£1.18*
IL-1, pg/ml 76.14+3.93 45.16+£2.78 * 75.6+3.2 59.40+3.5
IL-6, pg/ml 19.41+1.35 14.03+1.2 19.67+1.4 17.31+£1.3
CRP, mg/L 8.2+0.21 5.1£0.18 * 9.3+0.34 7.4+0.326*
Seromucoid, g/L 0.48+0.12 0.36+0.08 0.54+0.15 0.47+0.04
NO 50.04£15.1 3451+£13.75* 48.97+29.84 33.79+11.12

Note: * — p<0.05, ** p<0.01

Table Il. Changes in blood lipid spectrum in patients with hypertension

Indicators, mol/L

Patients receiving basic and metabolic therapy, n=39

Patients receiving basic therapy, n=33

Before treatment After treatment Before treatment After treatment
Total cholesterol 6.89+0.82 5.39+0.85 6.73+0.73 5.66+0.73
HDL 1.15+£0.34 1.12+0.41 1.18+0.4 1.16+0.31
LDL 4.43+0.63 3.4+0.64 4.24+0.29 3.58+0.43
VLDL 0.97+0.081 0.67+0.088 * 0.95+0.079 0.85+0.089*
Triglycerides 2.89+0.38 1.92+0.41 2.89+0.42 2.04+0.39
Al 4.99+0.95 3.81£0.84 4.70+0.30 3.87+0.38

Note: * — p<0.05, ** p<0.01
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Fig. 1. Dynamics of changes in TNF-a.
NO in patients with hypertension

RESULTS
According to the study, patients receiving metabolic ther-
apy have decreased TNF-a level by 31.27+2.13 (p<0.01),
while the TNF-a level decreased by 22.2+1.13 using basic
therapy (p<0.01). IL-1 decreased significantly in the two
groups but it is more pronounced in group I, by 40.68+1.67
(p<0.01) and 21.4£2.1 (p<0.05), respectively. There was a
significant decrease in CRP and NO levels, (Tabl. I, fig. 1).
Positive changes were detected in lipid profile after
treatment of patients with hypertension, but they were
more pronounced in the group of patients who received
additional metabolic therapy: the total cholesterol level
decreased during treatment by 21.6% (5.29+0.85 after
treatment), vs. 13.6% (5.81+0.89) and 15.8% (5.66+0.73)
in patients receiving only basic therapy. The LDL level in

both groups decreased; in group I, it decreased by 23.6%
(3.41£0.56), in group II - by 15.6% (3.59+0.31).

LDL rates decreased significantly by 30.9% (0.67+0.088)
compared with the results before treatment in group I, in
contrast to group II, where the value decreased by only
10.5% (0.85£0.089).

The triglyceride level tended to decrease in the group of
patients who were prescribed metabolic therapy by 33.5%
(1.92+0.41); the decrease in triglycerides was less pronounced
in the comparison group (group II) - 29.4% (2.04+0.39).

In the evaluation of HDL - significant differences be-
tween the indicators of both groups of patients were not
observed; HDL increased by 2.5% (1.1840.28) in the study
group of patients taking quercetin, and the HDL level was
1.11£0.32 in the group with basic therapy.
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Fig. 2. Dynamics of changes in IL-1,
IL-6, CRP and seromucoid in patients
with hypertension

After the course of treatment, the atherogenic index (AI)
decreased by 23.6% (3.81+0.84) and 17.6% (3.87+0.38) in
the comparison group, but the level of atherogenic index re-
mained elevated in both groups of patients, (Tabl. IL, fig. 2).

DISCUSSION

Endothelial dysfunction is characterized by inadequate
(increased or decreased) formation in the endothelium of
various biologically active substances. One of the methods
of assessing the severity of endothelial dysfunction is to
determine blood factors that damage the endothelium, the
level of which correlates with endothelial dysfunction. Such
factors include hypercholesterolemia, cytokines (interleu-
kins, tumour necrosis factor (TNF). [18].

ED is the initial stage in the pathogenesis of atherosclero-
sis. In vitro, a decrease in the N0 production in endothelial
cells in hypercholesterolemia. Insufficient NO synthesis
contributes to free radical damage of cell membranes. Ox-
idized LDL enhance the expression of adhesion molecules
on the surface of endothelial cells, promoting monocytic
infiltration of the subendothelium. In turn, adequate NO
synthesis inhibits processes in the nucleus of atheroscle-
rotic lesions, including platelet aggregation, monocyte
adhesion and migration, vascular smooth muscle cell
proliferation, and vasoconstriction [19].

It has been found experimentally that quercetin can di-
rectly inhibit major inflammatory mediators by inhibiting
histamine secretion and the activity of alloantigen-specific
cytotoxic T lymphocytes, IL-8 interleukin, and tumour
necrosis factor (TNF-a). High antihistaminic quercetin ac-
tivity has been clinically confirmed. Quercetin may interact
with the calcium-mobilizing polyphosphoinositide system
and other elements of this signalling cascade. It modulates
many intracellular responses, including the formation
and secretion of inflammatory mediators, blood clotting
processes, smooth muscle contraction, some immune
responses etc.. In preclinical in vitro studies, quercetin
showed a significant decrease in the level of inflammatory
markers (NO-synthase, COX-2 and C-reactive protein in
human hepatocyte cell culture) [20].

1656

Studies have shown that quercetin can act as an arterial
vasodilator, particularly in the coronary arteries, by increas-
ing cAMP levels in endothelial cells and inhibiting platelet
aggregation [20].

Interest in quercetin as a means of prevention and treatment
of COVID-19 has already found a response from many experts
taking into account the urgency of the problem. In particular,
Dr P. Marik recommends an updated (April 15, 2020) treat-
ment protocol for COVID-19 patients called “Critical Care
COVID-19 Management Protocol” (evmc.edu/covidcare) [21].

The use of quercetin in the treatment of patients with hyper-
tension helps to restore the functional state of the endothelium,
as it has antihypoxic, membrane-stabilizing, antioxidant prop-
erties. Its positive effects are shown in patients with coronary
artery disease, hypertension, metabolic syndrome, and associ-
ated cardiac conditions, as well as in almost all components of
the cardiovascular continuum [2, 4, 6, 7].

CONCLUSIONS

1. The use of quercetin (corvitin, quertin) in combina-
tion therapy with the combined antihypertensive drug
containing ramipril/amlodipine significantly reduces
the level of nitric oxide, CRP, IL-1, and blood lipid
spectrum, which reduces the incidence of complications
and progression of hypertension.

2. Quercetin in therapeutic doses has proven efficacy,
high safety, and good tolerability, with the absence of
severe side effects, which enhances the effectiveness of
combination antihypertensive therapy.

3. The use of quercetin (corvitin, quertin) in combination
with conventional antihypertensive therapy improves
the performance of the endothelium and its NO-syn-
thesizing ability.
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Specjalista oftalmologii w naszych placéwkach w Olten,
Aarau lub Solothurn zapewnia profesjonalna obstuge me-
dycznych konsultacji zachowawczych. Osoba ta bedzie
kompetentnie wykorzystywaé swoje umiejetnosci we
wspotpracy z obecnymi lekarzami specjalistami. Do jej
obowiazkow bedzie nalezato zapewnienie naszym pacjen-
tom optymalnej opieki. Wraz ze zgranym zespotem bedzie
Swiadczy¢ ustugi medyczne na najwyzszym poziomie. Be-
dzie korzystac z szerokiej sieci wybitnych lekarzy, ciagtych
szkolen wewnetrznychi zewnetrznych oraz nowoczesnego
Srodowiska pracy.
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pacjentow, zarébwno ambulatoryjnie, jak i stacjonarnie.
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