
VOLUME LXXV, ISSUE 7, JULY 2022 ISSN 0043-5147
E-ISSN 2719-342X

Official journal of the Polish Medical Association Since 1928

INDEXED IN PUBMED/MEDLINE, SCOPUS, EMBASE, EBSCO, INDEX COPERNICUS,  
POLISH MINISTRY OF EDUCATION AND SCIENCE, POLISH MEDICAL BIBLIOGRAPHY



VOLUME LXXV, ISSUE 7, JULY 2022 Since 1928

ALUNA Publishing House

Memory of   
dr Władysław 
BiegańskiOfficial journal of the Polish Medical Association



Wiadomości 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):
82 1940 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

Wiadomości 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. 



Editor in-Chief:
Prof. Władysław Pierzchała

Deputy Editor in-Chief:
Prof. Aleksander Sieroń

Statistical Editor:
Dr Lesia Rudenko

Managing Editor:
Agnieszka Rosa – amarosa@wp.pl

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

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

Mowafaq Muhammad Ghareeb	 Baghdad, Iraq

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

Jerzy Robert Ładny 	 Bialystok, 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

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

International Editorial Board – in-Chief: 

Marek  Rudnicki	 Chicago, USA 

International Editorial Board – Members:

© 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 gra�czne
Piotr Dobrzyński (www.poligra�a.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



1610

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

FOR AUTHORS
1. �The monthly “Wiadomości Lekarskie” Journal is the official journal of the Polish Medical As-

sociation. Original studies, review papers as well as case reports are published.
2. �In 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
	 C) 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, it is 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 
authors into 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. �Illustrative 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.

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 
URL and 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. �academic and 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 Łuczyńska, 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.



1611

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

CONTENTS
ORIGINAL ARTICLES
Włodzisław Kuliński, Marlena Figura-Bock
SELECTED PROBLEMS IN THE REHABILITATION OF PATIENTS IN A NURSING AND CARE INSTITUTION	 1613

Mariia V. Nevoia, Larisa Pypa, Larysa Dudikova, Ruslan Svistilnik, Yulia Lysytsia
ANXIETY DISORDERS IN CHILDREN SUFFERING FROM FUNCTIONAL AND ORGANIC RESPIRATORY DISORDERS	 1622

Stanislav Bondarenko, Volodymyr Filipenko, Ahmed Amine Badnaoui, Nataliya Ashukina, Valentyna Maltseva, Iurii Lazarenko, Ran Schwarzkopf
PERIACETABULAR BONE CHANGES AFTER TOTAL HIP ARTHROPLASTY WITH HIGHLY POROUS TITANIUM CUPS IN PATIENTS WITH LOW BONE MASS	 1629

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	 1634

Mykhailo Yatsuliak, Mykhailo Nemesh, Viktor Filipchuk
FACTORS INFLUENCING THE FORMATION OF THE PROXIMAL FEMUR IN PATIENTS WITH CEREBRAL PALSY	 1642

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	 1648

Maryana I. Prokosa
INDICATORS OF ENDOTHELIAL DYSFUNCTION, MARKERS OF INFLAMMATION AND LIPID METABOLISM IN PATIENTS WITH HYPERTENSION  
WITH THE ADMINISTRATION OF QUERCETIN	 1653

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	 1658

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	 1664

Tetiana O. Khramova, Alina V. Pakhomova, Sergiy O. Sherstiuk, Alla B. Zotova, Stanislav I. Panov
ANATOMIC AND TOPOGRAPHIC CHANGES OF ANTERIOR SEGMENT STRUCTURES IN EHLERS-DANLOS SYNDROME PATIENTS WITH MYOPIA	 1669

Mykhailo S. Myroshnychenko, Igor S. Brodetskyi, Vladislav A. Malanchuk, Olena O. Dyadyk, Oleksandr V. Arseniev, Yaroslava А. Kulbashna,  
Olena O. Astapenko, Liudmyla O. Brodetska, Sergey B. Brodetskyi, Viktoriia O. Bibichenko
AN INTEGRATED APPROACH TO THE MORPHOLOGICAL DIAGNOSIS OF DIFFERENT TYPES OF PLEOMORPHIC ADENOMAS OF THE SALIVARY GLAND:  
LONG-TERM RESEARCH RESULTS	 1673

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	 1678

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  
AS THE MAIN CHEMICAL COMPONENT IN PROFESSIONAL BLEACHING	 1683

Igor D. Duzhyi, Volodymyr V. Shymko, Halyna P. Oleshchenko, Hennadiy I. Piatykop
LYMPHOTROPIC ADMINISTRATION OF ANTIBACTERIAL DRUGS – A METHOD OF RATIONAL ANTIBIOTIC THERAPY	 1688

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	 1693

Nataliya Gutorova, Andrii Lapkin, Daryna Yevtieieva
LEGAL AND SOCIAL CHALLENGES OF COVID-19 VACCINATION BEFORE AND AFTER THE 2022 RUSSIAN INVASION OF UKRAINE	 1699



1688

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

INTRODUCTION
Recently, the issue of optimizing antibacterial therapy has 
become acute. This is primarily due to the growing number 
of infectious and suppurative and inflammatory diseases 
and their complications, as well as increasing the resistance 
of pathogenic microflora to antibiotics accompanied by a 
decrease in the effectiveness of the latter and the growth 
of various complications [1]. Unfortunately, it becomes 
clear that the development of new antibiotics does not 
solve this problem. Therefore, to achieve the desired result, 
the antibacterial drug dose should be increased, which, 
accordingly, increases the number of toxic and allergic 
manifestations. Complications mostly occur with the use 
of expensive most advanced antibacterial drugs, which, 
among other things, are not available to all patients [1]. 
Given the above, the issue of rational antibiotic therapy, 
which can reliably maintain a sufficient inhibitory antibiot-
ic concentration in the body (bacteriostatic or bactericidal), 
without causing toxic stress and other adverse effects in the 
patient is very important, raises many questions.

Many authors, in particular, R. T. Panchenkov, Yu. E. 
Vyrenkov and I. V. Yarema [2] highlighted the role of the 
lymphatic system in the pathogenesis of suppurative and 
inflammatory diseases. The authors emphasize that the 
lymphatic system is the first to react to any «regional» 

aggression, including the inflammatory process of any lo-
calization [3, 4]. The hemolymphatic barrier in each region 
of the human body is represented by a system of blood and 
lymph vessels and lymph nodes, which create mechanical, 
physicochemical, and biological protection of organs and 
tissues of this region due to the active functioning of the 
endothelium of blood vessels, capillaries, and interstitial 
layers from the penetration of pathogens into the relevant 
organs. Metabolic processes between blood, interstitial 
fluid, and lymph, as well as cells of organs and systems, are 
in close active interaction. The change in the intercellular 
substance during inflammation affects its permeability and 
changes according to the course of pathological processes 
[5-7]. Spasm in the microvascular bed, slowing of blood 
flow, and inhibition of metabolic processes, which results 
in the accumulation of acidic metabolic products in the in-
terstitium and leads to reduced outflow on the background 
of dilatation of precapillary sphincter mechanisms and, 
consequently, increased hypoxia and acidosis accompanied 
by tissue edema and dysfunction of cellular structures [5, 
8]. Disruption of blood flow in the region helps to go be-
yond the vascular bed of fluid and blood-formed elements 
leading to increased blood viscosity, activation of adhesion, 
and aggregation of formed elements. The above-men-
tioned is accompanied by sludge formation and causes 
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inhibit the growth of the pathogen. Concurrently, after intramuscular administration of the antibiotic, biopsy specimens from various growth inhibition organs of test cultures 
were either not induced at all or were induced in small amounts, which was certainly insufficient for the inhibitory action of the drug administered by this method.
Conclusions: The administration of the antibiotic lymphotropically promotes its accumulation in all organs in the quantity sufficient for antibacterial action, which allows us 
to recommend lymphotropic therapy as a rational method of antibiotic therapy.

	� KEY WORDS: lymphotropic therapy, antibiotic therapy, ceftriaxone

Wiad Lek. 2022;75(7):1688-1692

ORIGINAL ARTICLE



LYMPHOTROPIC ADMINISTRATION OF ANTIBACTERIAL DRUGS – A METHOD OF RATIONAL ANTIBIOTIC THERAPY

1689

tissue necrosis of varying prevalence. The pressure in the 
affected tissues and lymph nodes increases, which blocks 
capillary blood flow and the entry of anti-inflammatory 
and antibacterial drugs into the area of inflammation, as 
well as the excretion of products of pathological metabo-
lism. Considering this, the leading role in maintaining the 
proper functional level of homeostasis in the inflammation 
zone should be played by the regional lymphatic system, 
which is also affected [8, 9]. Taking this into account, it 
becomes obvious that by influencing the physiological state 
of the lymphatic system and its rehabilitation, it is possible 
to prevent homeostasis in the relevant part of the human 
body, which is identical to the prevention or reversal of the 
inflammatory process.

It has been studied that the current method of lympho-
tropic antibiotic therapy can be used for targeted delivery 
of antibiotics to the affected organ against the background 
of effective rehabilitation of the lymphatic system [10, 11]. 
At the same time, a stable therapeutic concentration of the 
antibiotic in the relevant tissues is maintained for a long 
time, even when used in small doses. Given this, we believe 
that there are all prerequisites for studying the targeted sup-
ply of antibacterial drugs to the selected region or diseased 
organ by applying our proposed method of lymphotropic 
supply of antibiotics and other anti-inflammatory drugs to 
various organs, which determines the relevance of the issue.

THE AIM
To explore the possibilities of rationalizing antibacterial 
therapy by comparative analysis of the accumulation of 
ceftriaxone administered lymphotropically compared to in-
tramuscular administration of the drug to specific organs.

MATERIALS AND METHODS
We experimentally studied the accumulation of the antibi-
otic in the tissues of various organs after its lymphotropic 
administration in comparison with the accumulation of the 
drug after intramuscular administration. The antibiotic cef-
triaxone was chosen for the study, which according to the 
literature is most often used in surgical hospitals and has a 
fairly high (59%) inhibitory capacity for intra-abdominal 
microflora, including the microflora of the pancreas and 
retroperitoneal tissue with resistance to 32% [12].

RESULTS
In the course of the research, the method of studying the 
sensitivity of microorganisms to antibacterial drugs was 
used according to the order of the Ministry of Health of 
Ukraine № 167 of 05.04.2007 «On the approval of guide-
lines of «The determination of the sensitivity of microor-
ganisms to antibacterial drugs».

During the experiment, ceftriaxone was lymphotropi-
cally administered in experimental rabbits regionally in 
five different parts of the body according to the organ to 
be studied: in the right iliac region, left iliac region, right 

paravertebral region, left paravertebral region. The essence 
of the lymphotropic method of antibiotic administration 
was the regional sequential administration of drugs that 
stimulate lymph secretion to antispasmodics, anticoagu-
lants, anti-inflammatory drugs, and antibiotics.

The drug was injected intramuscularly into the posteri-
or-upper quadrant of the left gluteal muscle. One hour after 
the drug administration, the animals were removed from 
the experiment after overdosing on the analgesic drug.

Eight tissue samples were obtained from different ab-
dominal organs from each rabbit: the body of the stomach, 
the middle part of the small intestine, blind intestine, 
sigmoid intestine, omentum, the body of the pancreas, 
parietal peritoneum in the right hypochondrium, liver.

The weight of each sample was determined on electronic 
scales AD – 200. Their weight ranged from 0.152 g. to 0.354 
g. The homogenate was then prepared from the samples 
and pipetted into an Eppendorf tube using an automatic 
pipette, where a similar volume of saline was added, that 
is a 1:1 dilution was obtained. The study of the presence 
of the antibiotic was performed by the diffusion method 
based on the diffusion of the antibacterial drug (ABD) 
from the carrier (homogenate of the studied organ) into 
a dense nutrient medium that inhibits the growth of the 
studied laboratory culture. The formation of a growth 
inhibition zone (GIZ) was due to the diffusion of ABD 
from the homogenate of the test organ into the nutrient 
medium – Mueller-Hinton agar, prepared from a dry 
preparation of industrial production following the manu-
facturer’s instructions. 90 mm diameter Petri dishes were 
used in the research. 20 cm³ of the prepared medium was 
added to each cup, which allowed obtaining a layer of agar 
with a 4 mm thickness. The plates were then left at room 
temperature to solidify the agar. Before the inoculation of 
the laboratory culture of Escherichia coli, the plates were 
dried in a thermostat at 35 °C with the lid open for 10–20 
minutes to ensure the absence of liquid condensation on 
the inner surface of the lids. Then, a suspension of the 
microorganism Escherichia coli ATCC 25922 was prepared 
using a densilameter, the concentration of the microor-
ganism was 1.5 х 108 colony-forming units / cm³, which at 
visual inspection corresponded to a turbidity standard of 
0.5 according to McFarland. The standard inoculum was 
pipetted onto the surface of a Petri dish with a nutrient 
medium in a volume of 1–2 cm³, distributing it evenly over 
the surface by shaking. The excess inoculum was removed 
with a pipette. The opened Petri dishes were dried at room 
temperature for 10–15 minutes. As a control, a standard-
ized commercial disk with ceftriaxone was applied to each 
plate, which caused a zone of growth retardation on Petri 
dishes at the level of 27.05 ± 0.9 mm. 

In the preparation of the carrier (antibacterial drug) 
(antibiotic), cardboard disks were immersed in the ho-
mogenate of the corresponding organ, after which sterile 
tweezers were applied to the agar surface. The distance 
between the discs and the edge of the cup was 15–20 mm. 
To ensure equal contact with the agar surface, the discs 
were gently pressed with tweezers. On each plate, 5 disks 
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with samples of the studied organs and a control disk with 
ceftriaxone were placed. Immediately after the application 
of disks, the Petri dishes were placed in a thermostat upside 
down and incubated at 35 °C for 24 hours. 

After the incubation, the results were determined. For 
this purpose, the cups were placed upside down on a dark 

matte surface so that light fell on them at an angle of 45°. 
The diameter of the growth retardation zones was mea-
sured around the disks with the investigated material to 
the nearest 1 mm using a caliper.

The obtained data were statistically processed according 
to standard formulas. Continuous data are presented as 

Table I. The dynamics of growth inhibition zones of test culture

№ Samples 

Growth inhibition zone (mm)

Intramuscular 
administration 

n=10

Lymphotropic administration
Control

n=10Right iliac
n=10

Left iliac
n=10 

Right 
paravertebral 

n=10

Left 
paravertebral 

n=10

1 Stomach Absent
*

11,95±1,79
*#

13,7±1,59
*#

15,05±1,61
*#

15,65±1,66
*#

27,05±0,9
#

2 Small intestine 2,7±1,03
*

19,25±1,62
#

18,3±1,66
*#

10,55±1,85
*

13,3±1,69
*#

27,05±0,9
#

3 Blind intestine 1,95±1,1
*

19,15±2,03
#

14,8±1,74
*#

11,65±1,9
*#

9,4±1,64
*

27,05±0,9
#

4 Sigmoid intestine 2,2±1,11
*

14,25±1,97
*#

18,45±1,85
#

9,25±1,37
*

9,75±1,48
*#

27,05±0,9
#

5 Omentum 2,4±1,19
*

14,6±1,76
#

13,6±1,67
*#

12,45±1,61
*#

11,5±1,15
*

27,05±0,9
#

6 Pancreas Absent
*

9,65±1,84
*#

10±1,75
*#

17,1±1,68
*#

18,1±1,86
*#

27,05±0,9
#

7 Parietal   peritoneum 2,85±1,04
*

13,85±1,93
#

11,8±2,12
*#

12,45±1,79
*#

10,7±1,69
*#

27,05±0,9
#

8 Liver Absent
*

7,65±1,63
*#

5,8±1,79
*#

9,6±1,73
*#

8,75±1,74
*#

27,05±0,9
#

Note: *- the probability of difference from the values of the control group (p <0,05),
# - probability of difference from the values of the comparison group (intramuscular injection) (p <0,05)

Fig. 1. Growth inhibition zones of the laboratory culture one hour after 
the intramuscular administration of the antibiotic

Fig. 2. Growth inhibition zones of the laboratory culture influenced by 
lymphotropic therapy 1 hour after the antibiotic administration
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mean ± standard deviation (M ± SD). Differences between 
the two groups in continuous variables were analyzed using 
the nonparametric Kruskal-Wallis H test. Values of P<0.05 
were considered statistically significant.

The results are shown in Table I.
The table shows that the homogenate of the samples of 

the studied organs obtained from the studied animals to 
which the antibiotic was administered lymphotropically 
inhibited the growth of Escherichia coli in the discs’ zones 
in all cases. The growth of the test culture under the action 
of homogenates of tissues obtained from animals after 
lymphotropic administration of ceftriaxone was inhibited 
slightly less than the control seeding. However, the result 
indicates the presence of antibiotics in the test material in 
a quantity sufficient to inhibit the growth of the pathogen 
(Escherichia coli).

However, after the intramuscular administration of the 
antibiotic, biopsy specimens from various organs did not 
inhibit the growth of Escherichia coli at all or caused a 
negligible amount, which was insufficient for the inhibitory 
effect of the drug administered in this way.

Thus, the table shows the complete absence of growth inhi-
bition zones after intramuscular administration of ceftriaxone 
in the wall of the stomach, pancreas, and liver, indicating the 
absence of drug accumulation in these organs. In other organs 
(small, blind, and sigmoid intestines, omentum, parietal peri-
toneum) the growth inhibition zones of laboratory test culture 
Escherichia coli were in the range of 1.9–2.8 mm, which is 
7.2–10.4% of the control effect of pure antibiotic (standardized 
disc with the drug). After the lymphotropic administration of 
the antibiotic, the small intestine homogenate caused GIZ in 
the test culture of Escherichia coli in the range of 71.2–67.7% 
to the action of pure antibiotic; the appendix homogenate 
caused GIZ at the level of 70.8–54.7% to the control; sigmoid 
intestine homogenate caused GIZ at the level of 68.2–51.8% 
to the control; the homogenate of the omentum caused GIZ 
at the level of 54–50.3% to the control; parietal peritoneal ho-
mogenate caused GIZ at the level of 51.2–46% to the control; 
liver homogenate caused GIZ at the level of 35.5–32.4% com-
pared to the control. The given sizes of GIZ of Escherichia coli 
are taken by us on their maximum values at various regional 
zones of lymphotropic administration of the drug. 

DISCUSSION
Thus, the maximum inhibitory effect of the homogenate of 
samples of small, blind, and sigmoid intestines, omentum, 
and parietal peritoneum was manifested maximally by 
lymphotropic administration of the antibiotic in the right 
iliac region, approaching the control effect of the pure 
antibiotic. However, the most intense inhibitory effect 
of homogenates of the stomach, pancreas, and liver was 
observed after lymphotropic administration on the drug 
in the right or left paravertebral zone. An example of the 
clinical effectiveness of the results is our first attempt to 
treat acute pancreatitis by lymphotropic administration 
of antibiotics and anti-inflammatory drugs [12]. From the 
above, it can be assumed that in diseases and injuries of the 

abdominal cavity in case of traffic and military explosive 
and shooting injuries, the selective area for the lymphotro-
pic administration of ceftriaxone should be the right or left 
iliac zones, and in acute pancreatitis and retroperitoneal 
injuries – the right or left paravertebral zones.

Because of this, it is clear that there is no or insufficient 
therapeutic effect under the influence of standard methods 
of antibiotic administration, accompanied by significant 
mortality, which, for example, in acute infected pancre-
atitis reaches 70-80% [13], because according to the data 
antibiotic (ceftriaxone) in these methods injection into the 
pancreas does not 

CONCLUSIONS
1) �1 hour after the intramuscular administration of ceftri-

axone in experimental animals, its accumulation is not 
observed in the wall of the stomach, pancreas, and liver. 
In other organs (small, blind, sigmoid intestines, omen-
tum, parietal peritoneum), the antibiotic accumulates 
in the quantity insufficient for the inhibitory effect of 
the drug on the growth of Escherichia coli. 

2) �The administration of the antibiotic lymphotropically 
promotes its accumulation in all organs in an amount 
sufficient for antibacterial action. 

3) �Given the lymphatic link in the pathogenesis of acute 
inflammation of any organ, empirical rehabilitation 
of the area should be carried out by the lymphotropic 
administration of antibiotics. 

4) �This method of administration of antibacterial drugs 
should be rationally used as a preparation for surgery, 
starting their administration 1–2 hours before surgery 
and continuing in the postoperative period, or as an 
independent method in conservative treatment. This 
administration of antibiotics in the presence of retro-
peritoneal hematoma is especially important. In infected 
pancreatitis, the method of lymphotropic therapy is 
considered the major [12].
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