[bookmark: page1][image: ][image: ]












	
	Memory of

	Official journal of the Polish Medical Association
	dr Władysław

	
	Biegański

	VOLUME LXXIII, ISSUE 10, OCTOBER 2020
	Since 1928

	
	


[image: ]














































ALUNA Publishing House

[bookmark: page2]











Wiadomości Lekarskie is abstracted and indexed in: PUBMED/MEDLINE, SCOPUS, EMBASE, INDEX COPERNICUS, POLISH MINISTRY OF SCIENCE AND HIGHER EDUCATION, 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.
[image: ]













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: 360 PLN/year

Customers from other countries: 320 EURO/year

	[bookmark: page3]
	© Aluna
	Wiadomości
	

	
	
	
	

	
	
	Lekarskie
	

	Editor in-Chief:
	International Editorial Office:

	Prof. Władysław Pierzchała
	Lesia Rudenko (editor) – l.rudenko@wydawnictwo-aluna.pl

	Deputy Editor in-Chief:
	Nina Radchenko (editor's assistant)

	
	– n.radchenko@wydawnictwo-aluna.pl

	Prof. Aleksander Sieroń
	Polish Medical Association (Polskie Towarzystwo Lekarskie):

	Statistical Editor:
	

	
	Prof. Waldemar Kostewicz – President PTL

	Dr Lesia Rudenko
	Prof. Jerzy Woy-Wojciechowski – Honorary President PTL

	Managing Editor:
	Prof. Tadeusz Petelenz

	
	
	

	Agnieszka Rosa – amarosa@wp.pl
	
	


[image: ]



International Editorial Board – in-Chief:

Marek Rudnicki	Chicago, USA

International Editorial Board – Members:

	Kris Bankiewicz
	San Francisco, USA
	George Krol
	New York, USA

	Christopher Bara
	Hannover, Germany
	Krzysztof Łabuzek
	Katowice, Poland

	Krzysztof Bielecki
	Warsaw, Poland
	Henryk Majchrzak
	Katowice, Poland

	Zana Bumbuliene
	Vilnius, Lithuania
	Ewa Małecka-Tendera
	Katowice, Poland

	Ryszarda Chazan
	Warsaw, Poland
	Stella Nowicki
	Memphis, USA

	Stanislav Czudek
	Ostrava, Czech Republic
	Alfred Patyk
	Gottingen, Germany

	Jacek Dubiel
	Cracow, Poland
	Palmira Petrova
	Yakutsk, Russia

	Zbigniew Gasior
	Katowice, Poland
	Krystyna Pierzchała
	Katowice, Poland

	Andrzej Gładysz
	Wroclaw, Poland
	Tadeusz Płusa
	Warsaw, Poland

	Nataliya Gutorova
	Kharkiv, Ukraine
	Waldemar Priebe
	Houston, USA

	Marek Hartleb
	Katowice, Poland
	Maria Siemionow
	Chicago, USA

	Roman Jaeschke
	Hamilton, Canada
	Vladyslav Smiianov
	Sumy, Ukraine

	Andrzej  Jakubowiak
	Chicago, USA
	Tomasz Szczepański
	Katowice, Poland

	Oleksandr Katrushov
	Poltava, Ukraine
	Andrzej Witek
	Katowice, Poland

	Peter Konturek
	Saalfeld, Germany
	Zbigniew Wszolek
	Jacksonville, USA

	Jerzy Korewicki
	Warsaw, Poland
	Vyacheslav Zhdan
	Poltava, Ukraine

	Jan Kotarski
	Lublin, Poland
	Jan Zejda
	Katowice, Poland

	
	
	
	

	Distribution and Subscriptions:
	
	Publisher:
	

	Bartosz Guterman   prenumerata@wydawnictwo-aluna.pl
	ALUNA Publishing House
	

	Graphic design / production:
	
	ul. Przesmyckiego 29,
	

	Grzegorz Sztank
	www.red-studio.eu
	05-510 Konstancin – Jeziorna
	

	
	
	www.wydawnictwo-aluna.pl
	

	
	
	www.wiadomoscilekarskie.pl
	

	
	
	www.wiadlek.pl
	



[bookmark: page4]Wiadomości Lekarskie, VOLUME LXXIII, ISSUE 10, OCTOBER 2020	© 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. The publication of the manuscript in “Wiadomości Lekarskie” is paid. The cost of publishing the manuscript is PLN 1,000 plus 23% VAT (for foreign authors: since July 2021 - 250 Euro). If the first author of the manuscript is a member of the Editorial Board or a team of journal reviewers, we do not charge a fee for printing the manuscript, and if she or he is the next co-author – the fee is PLN 500 plus 23% VAT. The publisher issues invoices. The fee should be paid after receiving positive reviews, and before publishing the manuscript. Membership of the Polish Medical Association with documented 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 ma-nuscript.

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.





2106

[bookmark: page5]© Aluna Publishing	Wiadomości Lekarskie, VOLUME LXXIII, ISSUE 10, OCTOBER 2020






CONTENTS

ORIGINAL ARTICLES
Olena V. Markovska, Olena L. Tovazhnyanska, Mykhailo S. Myroshnychenko, Anton S. Shapkin, Nataliya O. Nekrasova, Hanna P. Samoilova, Iryna O. Lapshyna

	FEATURES OF LOCAL IMMUNE REACTIONS IN SKIN WITH UNDERLYING SOFT TISSUES IN PATIENTS WITH MULTIPLE SCLEROSIS
	2109

	Оlga G. Kmet, Nаtaliia D. Filipets, Taras I. Kmet, Yurii M. Vepriuk, Kateryna V. Vlasova
	

	BIOCHEMICAL AND MORPHOLOGICAL MARKERS OF EXPERIMENTAL SCOPOLAMINE-INDUCED NEURODEGENERATION AND THE EFFECT OF ENALAPRIL ON THEM
	2114

	Paulina Kiebuła, Katarzyna Tomczyk, Joanna Furman, Beata Łabuz-Roszak
	

	ASSOCIATION BETWEEN EATING HABITS AND PHYSICAL ACTIVITY IN PRIMARY SCHOOL STUDENTS
	2120

	Ivan V. Yavtushenko, Svitlana M. Nazarenko, Oleksandr V. Katrushov, Vitalii O. Kostenko
	

	QUERCETIN LIMITS THE PROGRESSION OF OXIDATIVE AND NITROSATIVE STRESS IN THE RATS’ TISSUES AFTER EXPERIMENTAL TRAUMATIC BRAIN INJURY
	2127

	Dariia I. Voroniak, Oleg S. Godik, Larysa Ya. Fedoniuk, Olena М. Shapoval, Viktoriia V. Piliponova
	

	ROLE OF STAGE ENDOSCOPIC VARICEAL BAND LIGATION IN TREATMENT OF CHILDREN WITH PORTAL HYPERTENSION
	2133

	Igor V. Yanishen, Olena L. Fedotova, Nataliia L. Khlystun, Olena O. Berezhna, Roman V. Kuznetsov
	

	QUALITY OF ORTHOPEDIC REHABILITATION OF PATIENTS WITH POST-TRAUMATIC DEFECTS OF THE UPPER JAW BY CHARACTERISTICS OF BIOCENOSIS OF THE ORAL CAVITY
	2138

	Valentyn A. Rohozynskyi, Anatolii F. Levytskyi, Mykola M. Dolianytskyi, Irina M. Benzar
	

	TREATMENT OF SEVERE SPINAL DEFORMATIONS IN CHILDREN WITH IDIOPATHIC SCOLIOSIS USING HALO-GRAVITY TRACTION
	2144

	Igor D. Duzhiy, Andrii S. Nikolaienko, Vasyl M. Popadynets, Oleksandr V. Kravets, Igor Y. Hresko, Stanislav O. Holubnichyi, Vladyslav V. Sikora,
	

	Mykola S. Lуndіn, Anatolii M. Romaniuk
	

	REPARATIVE PROCESSES FEATURES IN TROPHIC ULCERS CAUSED BY DIABETES MELLITUS WITH THE USE OF PLATELET-RICH PLASMA
	2150

	Alexandr N. Zinchuk, Olga A. Golubovska, Borys A. Herasun, Andrii M. Zadorozhnyi, Oleksandr B. Herasun
	

	INTENSIFICATION OF ANTIVIRAL THERAPY OF CHRONIC HEPATITIS B BY MEANS OF INTRADERMAL IMMUNIZATION WITH AUTOLEUKOCYTES
	2156

	Andrey B.Gryazov, Yulia V. Medvedovska, Andrey A. Gryazov
	

	DIFFERENTIAL DIAGNOSTICS OF A RADIONECROSIS AND LOCAL TUMORAL RECURRENCE ACCORDING TO ARTERIAL SPIN LABELLING AFTER RADIOSURGERY TREATMENT
	

	OF MALIGNANT GLIOMAS OF A BRAIN
	2160

	Ekaterina Yu. Lipakova, Oleksandr V. Bilchenko, Tetiana A. Rudenko, Maksym O. Holianishchev, Olena V. Vysotska, Liubov M. Rysovana
	

	MORPHOLOGICAL AND STRUCTURAL CHANGES IN MYOCARDIUM, LIPID AND СARBOHYDRATE METABOLISM DURING DIFFERENT OUTCOMES OF CHRONIC HEART FAILURE
	

	IN PATIENTS WITH ISCHEMIC HEART DISEASE AND DIABETES MELLITUS TYPE II
	2165

	Oleksii M. Korzh
	

	EVALUATION OF DIABETES SELF-MANAGEMENT EDUCATION IN PATIENTS WITH CONCOMITANT CHRONIC KIDNEY DISEASE
	2170

	Anna V. Blagaia, Mykola V. Kondratiuk, Sergii T. Omelchuk, Ihor M. Pelo, Nataliia D. Kozak
	

	COMPARATIVE HYGIENIC ASSESSMENT OF PESTICIDES BEHAVIOR IN SOIL IN INTENSIVE GRAIN FARMING TECHNOLOGIES
	2175

	Vladyslav A. Smiianov, Tetyana A. Vasilyeva, Olena Y. Chygryn, Pavlo M. Rubanov, Tetyana M. Mayboroda
	

	SOCIO-ECONOMIC PATTERNS OF LABOR MARKET FUNCTIONING IN THE PUBLIC HEALTH: CHALLENGES CONNECTED WITH COVID-19
	2181

	Vasyl V. Kruchanytsia, Vasyl V. Skryp, Ivan S. Myroniuk, Hennady O. Slabkiy
	

	ON THE ISSUES OF PROVISION OF DRUG AID AT THE PRIMARY LEVEL OF MEDICAL ASSISTANCE
	2188

	Oleksandr P. Volosovets, Tetyana O. Kryuchko, Viktor L. Veselskyi, Sergii P. Kryvopustov, Tetiana M. Volosovets, Viktor Y. Shatilo, Veronyka M. Dudnik
	

	CONGENITAL ANOMALIES IN CHILDREN OF UKRAINE: 25-YEAR MONITORING OF MORBIDITY AND PREVALENCE
	2193

	Yelyzaveta S. Sirchak, Vasilij I. Griga, Oksana I. Petrichko
	

	CORRECTION OF AUTONOMIC AND COGNITIVE DISTURBANCES IN PATIENTS WITH NON-ALCOHOLIC FATTY LIVER DISEASE
	2198

	Ivan Yu. Lobanov
	

	THE TESTOSTERONE-CORTISOL MODEL AS A WAY TO UNDERSTAND THE MECHANISM OF ALCOHOL DEPENDENCE WHICH STARTED IN PUBERTY
	2204

	Svetlana N. Chuhray, Viktoria E. Lavrynenko, Rostyslav F. Kaminsky, Larysa B. Shobat, Oleksandr I. Kovalchuk, Yuri B. Chaikovsky, Liudmyla M. Sokurenko
	

	CARDIOVASCULAR SYSTEM OF THE MATURE RATS WITH CONGENITAL HYPOTHYROIDISM AND ARTERIAL HYPERTENSION
	2209

	Nataliia S. Alekseyenko, Vitalii M. Andriychuk, Ruslan V. Radoha, Lyudmila V. Fomina, Larysa Ya. Fedoniuk
	

	COMPARATIVE CHARACTERISTICS OF THE PARAMETERS’ CHANGES OF SKIN AND FAT FLEXURES THICKNESS OF EXTREMETIES AT YOUTH UNDER THE CONDITION OF HIGHER EDUCATION
	2214





2107

[bookmark: page6]Valeriy Pokhylko, Yuliia Cherniavska, Nataliia Adamchuk, Svitlana Tsvirenko, Yuliia Klimchuk
	CLINICAL PREDICTION OF EARLY ONSET SEPSIS IN PRETERM NEONATES
	2219

	Оlexander М. Yakymchuk, Іvan М. Klishch, Alla V. Boychuk, Yuliia В. Yakymchuk
	

	ACTIVATION OF ENDOGENOUS INTOXICATION UNDER THE INFLUENCE OF ANESTHETICS IN EXPERIMENTAL HYPERTHYROIDISM
	2224

	Tetiana S. Gruzieva, Nataliia V. Stuchynska, Hanna V. Inshakova
	

	RESEARCH ON THE EFFECTIVENESS OF TEACHING BIOSTATISTICS OF FUTURE PHYSICIANS
	2227

	Volodymyr S. Lychko
	

	DIAGNOSTIC FEATURES OF DYSFUNCTION IN CYTOKINE AND SYMPATHOADRENAL SYSTEMS WITH ISCHEMIC STROKE
	2233

	Liliya S. Babinets, Iryna M. Halabitska, Iryna O. Borovyk, Olena V. Redkva, Halyna M. Sasyk
	

	THE INFLUENCE OF EXOCRINE PANCREATIC INSUFFICIENCY IN THE FORMATION OF OSTEOPENIA IN PATIENTS WITH PRIMARY OSTEOARTHRITIS
	2238

	Roman Ozhohan, Mykola M. Rozhko, Zinoviy R. Ozhogan, Roman M. Khopta, Lidiia Miziuk
	

	MODERN METHODS OF PATIENTS TREATMENT WITH DENTITION DEFECTS COMBINED WITH FUNCTIONAL DISORDERS OF THE TEMPOROMANDIBULAR JOINT
	2241

	Galyna V. Yeryomenko, Tetiana V. Bezditko, Olena V. Vysotska, Liubov M. Rysovana, Anna I. Pecherska
	

	PECULIARITIES OF METABOLIC CHANGES IN ASTHMA
	2246

	Oksana O. Kopchak, Natalia Yu. Bachinskaya, Oleksandr R. Pulyk
	

	VASCULAR RISK FACTORS AND COGNITIVE FUNCTIONS IN THE PATIENTS WITH CEREBROVASCULAR DISEASE
	2250

	Tetyana O. Kryuchko, Liudmyla M. Bubyr, Inna M. Nesina, Olha Y. Tkachenko, Olga V. Izmailova, Olha A. Poda, Viktoriia V. Shcherbak
	

	WAYS OF OPTIMIZING THE DIAGNOSTICS OF FOOD ALLERGIES IN CHILDREN BASED ON THE CLINICAL AND IMMUNOLOGICAL CRITERIA
	2255

	REVIEW ARTICLES
	

	Tatiana V. Peresypkina
	

	WAYS TO IMPROVE THE SYSTEM OF MEDICAL PROVIDING OF PUPILS IN UKRAINE
	2261

	Oleksandr M. Naumenko, Yurii M. Skaletsky, Viacheslav L. Didkovskyy, Mykhailo M. Rigan, Oksana O. Maluk
	

	SAFETY OF PATIENTS AND MEDICAL STAFF IN CURRICULA AND TRAINING PROGRAMS FOR MEDICAL PROFESSIONALS IN UKRAINE
	2265

	Liudmyla A. Vygivska, Lesia A. Rudenko, Violeta B. Kalnytska, Olena Yu. Lytvynenko
	

	FEATURES OF THE COURSE OF PERINATAL INFECTIONS AT THE PRESENT STAGE
	2269

	Kamila Fuczyło, Magdalena Piegza, Robert Pudlo
	

	SEXUAL DISORDERS AFTER HEART TRANSPLANT
	2277

	Pashkov Vitalii, Harkusha Andrii, Harkusha Yevheniia
	

	STAND-ALONE SOFTWARE AS A MEDICAL DEVICE: QUALIFICATION AND LIABILITY ISSUES
	2282

	Tetіana A. Pavlenko, Tetіana Ye. Dunaieva, Marina Yu. Valuiska
	

	PROSPECTS OF EUTHANASIA LEGAL REGULATION IN UKRAINE
	2289

	Halyna Yu. Morokhovets, Olena M. Bieliaieva, Yuliia V. Lysanets
	

	THE RESULTS OF MONITORING THE SYCHOLOGICAL READINESS FOR PROFESSIONAL ACTIVITIES IN MEDICAL STUDENTS
	2295

	Katarzyna Karina Pawlik, Anna Bohdziewicz, Magdalena Chrabąszcz, Anna Stochmal, Mariusz Sikora, Rosanna Alda-Malicka, Joanna Czuwara, Lidia Rudnicka
	

	BIOMARKERS OF DISEASE ACTIVITY IN SYSTEMIC SCLEROSIS
	2300

	CASE STUDIES
	

	Volodymyr B. Dobrorodniy, Anatoliy D. Bedenyuk, Viktoria G. Khoperiia, Andriy V. Dobrorodniy
	

	PAPILLARY CARCINOMA, A METASTASIS OF THE BRAIN AND BONE: A RARE CASE
	2306

	Aleksandra Bełz, Violetta Rosiek, Joanna Głogowska- Szeląg, Katarzyna Stęplewska, Beata Kos-Kudła
	

	LUNG NODULE 25 YEARS AFTER LOBECTOMY – RECURRENCE OF BRONCHIAL CARCINOID
	2309

	Grzegorz K. Jakubiak, Józefina Ochab-Jakubiak, Anna Król-Zybura, Grzegorz Cieślar, Agata Stanek
	

	DYSPNOEA AS THE FIRST SYMPTOM OF COLON CANCER
	2313



SHORT COMMUNICATION
Paweł Żebrowski, Jacek Zawierucha, Wojciech Marcinkowski, Tomasz Prystacki, Inga Chomicka, Jolanta Malyszko

HOME DIALYSIS DURING COVID-19 OUTBREAK – IT IS WORTH TO CONSIDER	2316

[bookmark: page7]© Aluna Publishing	Wiadomości Lekarskie, VOLUME LXXIII, ISSUE 10, OCTOBER 2020


ORIGINAL ARTICLE

FEATURES OF LOCAL IMMUNE REACTIONS IN SKIN WITH UNDERLYING SOFT TISSUES IN PATIENTS WITH MULTIPLE SCLEROSIS


10.36740/WLek202010101


Olena V. Markovska, Olena L. Tovazhnyanska, Mykhailo S. Myroshnychenko, Anton S. Shapkin, Nataliya O. Nekrasova, Hanna P. Samoilova, Iryna O. Lapshyna

KHARKIV NATIONAL MEDICAL UNIVERSITY, KHARKIV, UKRAINE

ABSTRACT

The aim of the study is to identify the peculiarities of local immune reactions in the skin with underlying soft tissues in patients with different variants of the multiple sclerosis’ course. Material and methods: The study included 35 patients, hospitalized in the neurological department of the Communal Nonprofit Enterprise of Kharkiv Regional Council «Regional Clinical Hospital» with the established diagnosis of multiple sclerosis. The patients were divided into three study groups, based on different variants of this pathology’s course. Group 1 included 16 patients with relapsing-remitting type of multiple sclerosis. Group 2 included 11 patients with a secondary-progressive type of multiple sclerosis course. Group 3 included 8 patients with a primary progressive type of multiple sclerosis. Patients of all groups underwent a biopsy of the skin with underlying soft tissues in the lower third of the inner surface of the right lower leg. The comparison group (group 4) was represented by 10 autopsy cases (7 women and 3 men) conducted on the basis of the pathological anatomy department of the Communal Nonprofit Enterprise of Kharkiv Regional Council «Regional Clinical Hospital». There were no signs of the nervous system’s pathology during life in all cases of this group. The cause of death was a dislocation of the brain stem or hematocephaly and the main disease was arteriovenous malformation or congenital aneurysm of the cerebral vessels.

The material for the morphological study was skin with underlying soft tissues. Microspecimens stained with histological and immunohistochemical methods were studied, using an Olympus BX-41 microscope. The obtained data were statistically processed, using Statistica 6.0 and Microsoft Excel 2003 programs.

Results: Survey microscopy showed that in groups 1-3 in comparison with group 4 immune cell infiltrations were more pronounced in the skin with underlying hypodermis. Significantly larger mean values of the absolute number of CD 3-, CD 20- and CD 68-positive cells were revealed immunohistochemically in groups 1-3 compared with group 4. Thus, it was found in patients with multiple sclerosis the activation of T-cell immunity, B-cell immunity and macrophage system with the development of an immune imbalance between them. Our results allow us to think about the participation of all the above immune cells in the pathogenesis of multiple sclerosis development. The revealed disorders of local immune reactions in the skin with underlying hypodermis in patients with multiple sclerosis are less pronounced in the remitting-recurrent variant of the course of the disease, more pronounced in the secondary-progressing and, especially, primary-progressing variants.

Conclusions: In patients with multiple sclerosis in the skin with underlying hypodermis activation of T-cell immunity, B-cell immunity and the macrophage system is observed with the development of an immune imbalance between them, characterized by the prevalence of the absolute number of macrophages among all immune cells. Less pronounced violations of local immune reactions in the skin with underlying hypodermis are noted in remitting-relapsing variant of multiple sclerosis course, more pronounced in a secondary-progressing and, especially, primary-progressing variants.

KEY WORDS: local immune reactions, skin with underlying soft tissues, biopsy, autopsy, multiple sclerosis, morphology




Wiad Lek. 2020;73(10):2109-2113



INTRODUCTION
Multiple sclerosis is one of the most common demyelinat-ing-degenerative diseases of the nervous system today [1], af-fecting an estimated 2.3 million people worldwide. On average, disease onset and diagnosis occurs between the ages of 20 and 40, with occurrence 2–3 times higher in females than males [2].

The frequency of multiple sclerosis’ occurrence signifi-cantly depends on geographical regions: the lowest preva-lence of this disease is observed in the equatorial zone and increases with distance from it. The highest percentage of patients is detected in Northern Europe, mid-North Amer-ica and southern Australia. In general, it mainly affects people of the Caucasian race, while people from Asia and Africa are less subject to the disease [3].



The main clinical manifestations of multiple sclerosis are paresis, changes in muscle tone, ataxia, nystagmus, inten-tional tremor, chanted speech, sensitive (including visual) and autonomic (urinary incontinence, constipation, sexual dysfunction) disorders, cognitive impairment (memory disorders, attention, thinking), formation of emotional instability, decreased intelligence, constant fatigue syn-drome, etc. [4].

The cause of multiple sclerosis is still unknown. It is suspected that it is a multicomponent disease mediated by the infection-induced autoimmune process superim-posed on genetic predisposition. Thus, the interaction of genetic, environmental and immune factors is involved in the etiopathogenesis of this disease [5]. Immunological
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disorders play the leading role in pathogenesis of multiple sclerosis development [6]. The concept of multiple sclerosis pathogenesis includes allocation of an initial inflammatory phase, accompanied by a phase of demyelination and then a phase of neurodegeneration [7].

Despite numerous studies by domestic and foreign scien-tists [8], the mechanism of multiple sclerosis development has many debatable and unresolved issues. The study of cellular and molecular mechanisms of its development is a relevant area for modern medicine, contributing to the search and development of new therapeutic, diagnostic and preventive measures.

THE AIM
To identify the peculiarities of local immune reactions in the skin with underlying soft tissues in patients with different variants of the multiple sclerosis’ course.

MATERIAL AND METHODS
The study included 35 patients, among them 20 women and 15 men, hospitalized in the neurological department of the Communal Nonprofit Enterprise of Kharkiv Regional Council «Regional Clinical Hospital» with the established diagnosis of multiple sclerosis according to McDonald’s criteria (2017) [9, 10]. Average age of patients with multi-ple sclerosis was 34.5±1.2 years. The patients were divided into three study groups, based on different variants of this pathology’s course. Group 1 included 16 patients with relapsing -remitting type of multiple sclerosis. Group 2 included 11 patients with a secondary-progressive type of multiple sclerosis course. Group 3 included 8 patients with a primary progressive type of multiple sclerosis. On Expаnded Disability Status Scale [11] in patients in group 1 the average score was 3.65±0.71, in group 2 – 4.75±0.59, in group 3 – 5.5±0.73.

Patients of all groups underwent a biopsy of the skin with underlying soft tissues in the lower third of the inner surface of the right lower leg under local anesthesia with a 0.5 % novocaine solution.

The comparison group (group 4) was represented by 10 autopsy cases (7 women and 3 men) conducted on the basis of the pathological anatomy department of the Communal Nonprofit Enterprise of Kharkiv Regional Council «Regional Clinical Hospital». There were no signs of the nervous system’s pathology during life in all cases of this group. The cause of death was a dislocation of the brain stem or hematocephaly and the main disease was arteriovenous malformation or congenital aneurysm of the cerebral vessels.

The material for the morphological study was skin with underlying soft tissues, fixed in a 10% formalin solution. Compaction of tissues fixed in formalin was achieved by passing through alcohols of increasing concentration, Niki-forov liquid (96 % alcohol and diethyl ether in a 1:1 ratio), chloroform and paraffin filling. Serial sections 4–5×10–6m thick were made from blocks. For survey microscopy mi-


crospecimens were stained with hematoxylin and eosin. An immunohistochemical study (IHS) was carried out in accordance with standardized protocols, using mouse monoclonal antibodies (MCA) to CD 3 (clone SP7, marker of T-lymphocytes general population), CD 20 (clone L26, marker of B-lymphocyte), CD 68 (clone PGM1, macro-phage marker). MCA were manufactured by Thermo Fisher Scientific (USA). Primary antibodies were visualized, using the UltraVision Quanto HRP detection system (Thermo Fisher Scientific,  USA).  The resulting microspecimens were
stained with hematoxylin and eosin.
Microspecimens stained with histological and immuno-histochemical methods were studied, using an Olympus BX-41 microscope (Japan). When phenotyping clones of immune cells in the field of the microscope × 1000 vision, their absolute number was calculated.

The obtained data were statistically processed, using Statistica 6.0 and Microsoft Excel 2003 programs. Signif-icant differences in the groups were evaluated, using the Mann-Whitney U-test. The differences were considered statistically significant in cases where the probability of their random nature did not exceed 5% (p <0.05).

RESULTS AND DISCUSSION
A few immune cells were found between some epithelial cells in the epidermis, in the papillary and reticular layers of the dermis mainly around the vessels, in the hypoderm between the connective tissue fibers and perivascular in group 4 during studying the microspecimens stained with hematoxylin and eosin. Among the immune cells during IHS CD 3-, CD 20-, CD 68-positive cells were detected, the average values of the absolute number of them were 3.8±0.34, 3.4±0.47 and 3.6±0.22 respectively. The obtained results indicate that there is a dynamic balance between T-cell immunity, B-cell immunity and macrophage system in intact skin with underlying hypodermis, contributing to the maintenance of cellular homeostasis.

The presence of a few immune cells in the skin was also noted by other scientists, which allows us to regard the skin as a borderline organ of the immune system [12]. The skin is known to be capable of isolating, pressing and presenting antigens and developing a local immune response [13].

In the studied groups 1-3 it was determined both single interepithelial immune cells and their focal accumulations. In the dermis and hypodermis both focal and diffuse in-filtration by immune cells was detected with predominant localization around the vessels and, especially, around the nerve fibers and directly in the thickness of the nerve fibers themselves (fig. 1).

During IHS in groups 1-3, as well as in group 4, CD 3-, CD 20- and CD 68-positive cells were detected among immune cells (fig. 2-4). The average values of the absolute number of CD 3-, CD 20-, CD 68-positive cells in group 1 were 8.6±0.38, 6.2±0.55, 11.4±0.38, respectively; in group 2 – 11.2±0.32, 6.4±0.43, 15.6±0.43; in group 3 – 14.8±0.61, 5.8±0.34, 19.2±0.53. In groups 1-3, analyzing the obtained data, we found an imbalance in the content of immune cells
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Fig. 1. Presence of immune cells in the dermis of a patient in group 2 between the connective tissue fibers, around the vessels and nerve fibers, in the thickness of the nerve fibers. Stained with hematoxylin and eosin, × 100.
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Fig. 2. CD 68-positive cells in the dermis of a patient in group 3.

Immunohistochemical reaction with MCA to CD 68, × 200.


characterized by a significant (p<0.05) prevalence of the absolute number of macrophage cells over the number of T-lymphocytes and B-lymphocyte.

Survey microscopy showed that in groups 1-3 in com-parison with group 4 immune cell infiltrations were more pronounced in the skin with underlying hypodermis. Significantly (p<0.05) larger mean values of the absolute number of CD 3-, CD 20- and CD 68-positive cells were revealed immunohistochemically in groups 1-3 compared with group 4. Thus, it was found in patients with multiple sclerosis the activation of T-cell immunity, B-cell immu-nity and macrophage system with the development of an immune imbalance between them. Our results allow us to think about the participation of all the above immune cells in the pathogenesis of multiple sclerosis development.

For many years, an important role in the immunopatho-genesis of multiple sclerosis was assigned to T cells [14]. Thus, many scientists have described the activation of T cells in the bloodstream outside the central nervous system, followed by their penetration through the blood- brain barrier into the nervous tissue. Penetrated T cells, in turn,


















Fig. 3. CD 3-positive cells in the dermis of a patient in group 2.

Immunohistochemical reaction with MCA to CD 3, × 100.
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Fig. 4. CD 20-positive cells in the dermis of the patient in group 1.

Immunohistochemical reaction with MCA to CD 20, × 400.


begin to proliferate, attract other blood cells, including macrophages and B lymphocytes, leading to production of a large number of biologically active substances, triggering effector reactions, damaging myelin, axons, oligodendro-gliocytes [3].

The role of T- cells has been revised at present. It has been recognized that B-lymphocyte plays a fundamental role in the pathogenesis of multiple sclerosis, not only as antibody-forming cells. Autoreactive B-lymphocytes in the central nervous system present autoneuroantigens to T-lymphocytes, activating and proliferating T-cells, stim-ulating T-cells response against nervous tissue. B-cells are capable of producing a wide range of pro-inflammatory and regulatory cytokines and growth factors (tumor necrosis factor alpha, interleukin-1, interleukin-4, interleukin-6, interleukin-10, interleukin-12, interleukin- 16, interleu-kin-23, etc.) which modulate the migration of dendritic cells, activate macrophages, regulate the function of T-cells and provide feedback for their further activation [15, 16]. B-cells are involved in the formation and preservation of ectopic intramingeal lymphoid follicle-like structures asso-ciated with the progression of cortical neurodegeneration and a more aggressive course of multiple sclerosis [5, 17].
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Macrophages are a highly plastic, highly diverse popula-tion of cells with a multifaceted role in the normal immune response as well as in the disease. Several different pheno-typical and functional subpopulations exist as a result of their activation status, influenced by environmental signals. The two most polarized phenotypes are classically activated (M1) with cytotoxic and pro-inflammatory properties and the alternatively activated (M2) macrophages, involved in tissue repair by producing extracellular matrix molecules and anti-inflammatory cytokines [18]. Studies by foreign scientists have shown a primary role of macrophages in the development of multiple sclerosis, among which the M2 phenotype prevailed over M1 [19].

Given the participation of various immune cells in the development of multiple sclerosis, morphological studies have identified patterns of pathological changes, ranging from T-cell, macrophage-mediated to B-cell demyelination. It is noted that one patient can have both, one specific mechanism for the development of demyelination and a combination of several mechanisms [20].

Multiple sclerosis is known to have a fairly pronounced staged character, i.e. its course includes periods of exac-erbation (appearance of new symptoms and worsening neurological condition), which are replaced by remissions (a decrease in the severity of available symptoms or their regression and a clear improvement in the neurological condition). According to the ratio of these phases, their intensity and duration, several variants of multiple sclerosis course are distinguished [4]. The most frequent variant of its course is remitting-relapsing, characterized by periods of exacerbation, replaced by periods of complete recovery or partial improvement, while the clinical symptoms of the patient do not increase between periods of exacerbation. The secondary progressive variant of multiple sclerosis course initially proceeds like a remitting-relapsing vari-ant with a gradual progression of clinical symptoms, with no clear periods of remission. The primary progressive variant of multiple sclerosis is characterized by a steadily progressive increase in neurological symptoms from the very beginning of the disease development, which quickly leads to a patient’s disability [20].

In a comparative analysis of the obtained data in groups 1-3, we have noted that from group 1 to group 3 the average values of the absolute number of CD 3- and CD 68-posi-tive cells increased significantly (p<0.05), and the average values of the absolute number of CD 20-positive cells did not change noticeably (p>0.05). Thus, the revealed disor-ders of local immune reactions in the skin with underlying hypodermis in patients with multiple sclerosis are less pro-nounced in the remitting-recurrent variant of the course of the disease, more pronounced in the secondary-progress-ing and, especially, primary-progressing variants.

CONCLUSIONS
In patients with multiple sclerosis in the skin with underlying hypodermis activation of T-cell immunity, B-cell immunity and the macrophage system is observed with the develop-


ment of an immune imbalance between them, characterized by the prevalence of the absolute number of macrophages among all immune cells. Less pronounced violations of local immune reactions in the skin with underlying hypodermis are noted in remitting-relapsing variant of multiple sclerosis course, more pronounced in a secondary-progressing and, especially, primary-progressing variants.
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