ASTERN
KRAINIAN

9 2 20 2 ‘I ISSN: 2663-5909 (print)
2664-4231 (online)

o N
. VA

© Sumy State University %

eumj.med.sumdu.edu.ua | “NH



Minicmepcmeo oceimu i nayku Yxpainu
The Ministry of Education and Science of Ukraine

EASTERN UKRAINIAN
MEDICAL JOURNAL

CXITHOYKPAIHChKUU
MEJIUYHUU )KYPHAJ

Tom 9 Ne 2° 2021

Vol. 9 Iss. 2° 2021

3acnosanuu y 1994 poyi
Founded in 1994

Cymu, Cymcokuii Oepaicasruil yHigepcumem
Sumy, Sumy State University



317.11.2018 p. BigOynace odimiitHa 3MiHa Ha3BU BUAAHHS 3 «OKypHan KIiHIYHHUX Ta
eKCIIEpUMEHTAIbHUX MEAMYHUX J0CHIKeHb» Ha «Eastern Ukrainian Medical Journaly

Kypnan nyOmikye cTarTi, sKi pO3IVISAAIOTh AaKTyajdbHI TNUTaHHSA KIHIYHUX Ta
EKCIIEPUMEHTATbHIUX MEIUYHHUX JOCTIPKeHb, BHUIIAJKA 3 MEAMYHOI TPAKTHKH Ta OTJISII
JiTepaTypd,  HIATOTOBJICHI  MPpodecOpChbKO-BUKIAMAIBKAM  CKJIAJOM,  acIlipaHTaMH,
3m00yBayaMu yHiBepcuTeTy Ta iHmmX BH3, a Takok BUEHUMH Ta CIELiadiCTaMH 1HIINX
HAayKOBHMX YCTaHOB YKpaiHU Ta 3a il MEeKaMH.

s Bukinagadis BH3, HaykoBUX mpalliBHUKIB, acIlipaHTiB.

PexoMeH10BaHO /10 JPYKY BUCHOIO PaJIOl0
CyMCBKOTO JIEpKaBHOTO YHIBEPCUTETY
npotokoi Ne 9 Bin 12.02.2021 p.

Anpeca penakIiiHoi Koerii: The address of the editorial board:
Bya. P.-Kopcaxkosa, 2, m. Cymu, 2 R.-Korsakova St., Sumy 40007
VYkpaina 40007 Ukraine

Tel. (0542) 662-318
e-mail: eumj@med.sumdu.edu.ua
http://eumj.med.sumdu.edu.ua

CB1101ITBO MPO peeCTpariio [Mpesuniero BAK Ykpainu (Haka3 Ne 455
KB Ne 19908-9708 1P sio 04.03.2013 p. Bix 15 kBiTHs 2014 p.) )KypHAI 3apeecTpOBAHO
SIK HayKOBE BUJIaHHS 3 MEMYHUX HAYK

© Cymcbkuii nepskaBHUl yHiBepeutet, 2021


mailto:JCandEMR@gmail.com

PEJAKIIIHA KOJETTS

Cwmisa O. L. — rosioBHUI pexakTop,

I-p Meq. HayK, mpodecop, CyMCbKHiA
nepkaBHUM yHiBepcuTeT, Cymu, YKpaiHa;
e-mail: 0.smiyan@med.sumdu.edu.ua

beprinesuu O. M. — 3acTyIIHMK peJaKTopa,
JI-p BET. HayK, OLEeHT, CyMCbKHUI
nepkaBHUH yHiBepcuteT, Cymu, YKpaiHa;
e-mail: 0.bergylevych@med.sumdu.edu.ua

Bacunbena O. I'. — cekperap pexakuiiiHoi
KoJierii, kau. mea. Hayk, CyMCbhbKUi
nepkaBHui yHiBepcutet, Cymu, YKpaiHa;
e-mail: ol.vasilyeva@med.sumdu.edu.ua

Araman O. B., 1-p men. Hayk, mpodecop,
CyMcbkHii iepKaBHUN YHIBEPCUTET,
Cymu, YkpaiHa;

Bunnnuenko I. O., kanua. mes. Hayk,
CyMcbkuii 001acHU#M KITIHIYHUNA
OHKOJIOT1uHMH qucniancep, CyMChbKUI
nepkaBHui yHiBepcutet, Cymu, YKpaina;

["apOy3oBa B. 1O., 1-p Gioin. Hayk,
npodecop, CyMcbKkuil aepKaBHUM
yHiBepcureT, Cymu, Ykpaina;

Kupunenxo C. /I., kaaa. 6i071. HayK,
HepxaBuuii yHiBepcutetr Kammninac,
Kagenpa crpykrypHOi Ta QpyHKIIIOHATBHOT
61osorii, Kammninac, bpazumis;

Jlo6ona A. M., n-p Men. HayK, TOIEHT,
CyMcbkHii iepKaBHUN YHIBEPCUTET,
Cymn, YkpaiHna;

Maiinannuk B. I'., n-p men. Hayk,
akagemik HAMH Vxpainu,
HamionanbHuit MEIMYHUN YHIBEPCUTET
im. O. O. boromomnsiig, Kui, Ykpaina;

Mockanenko P. A., kaH1. Mell. HayK,
JoueHT, CyMcbKuil 1ep>KaBHUN
yHiBepcureT, Cymu, YKpaiHa;

EDITORIAL BOARD

Smiyan O. I. - Editor-in-Chief, Doctor of
Medical Sciences, Professor, Sumy State
University, Sumy, Ukraine;

e-mail: 0.smiyan@med.sumdu.edu.ua

Berhilevych O. M. - Deputy Editor, Doctor
of Veterinary Sciences, Associate Professor,
Sumy State University, Sumy, Ukraine;

e-mail: o.bergylevych@med.sumdu.edu.ua

Vasylieva O. G. - Editorial Secretary,
PhD, Sumy State University, Sumy,
Ukraine;

e-mail: ol.vasilyeva@med.sumdu.edu.ua

Ataman O. V., Doctor of Medical
Sciences, Professor, Sumy State
University, Sumy, Ukraine;

Vynnychenko I. O., PhD, Sumy
Regional Clinical Oncology Center,
Sumy State University, Sumy, Ukraine;

Harbuzova V. Yu., Doctor of Biological
Sciences, Professor, Sumy State
University, Sumy, Ukraine;

Kirilenko S. D., PhD, State University of
Campinas, Department of Structural and
Functional Biology, Campinas, Brazil;

Loboda A. M., Doctor of Medical
Sciences, Associate Professor, Sumy
State University, Sumy, Ukraine;

Maidannyk V. G., Doctor of Medical
Sciences, Academician of the National
Academy of Medical Sciences of Ukraine,
Bogomolets National Medical University,
Kyiv, Ukraine;

Moskalenko R. A., PhD, Associate
Professor, Sumy State University, Sumy,
Ukraine;



[Toropenos M. B., 1-p Men. HayK, TOLEHT,
CyMCBhKUH Jep)KaBHUH YHIBEPCUTET,
Cymu, YkpaiHa;

Petini 'BengomiH, KaHAUIAT HAYK,
HAyKOBHUH CITIBPOOITHUK BLIILTY
TKaHUHHOI iHkeHepii, [lleddinacokuii
VYuisepcurer, [lleddina, Benukobpuranis;

Pomantok A. M., n1-p men. Hayk, ipodecop,
CyMcbKHii Iep)KaBHUAN YHIBEPCUTET,
Cymu, Ykpaina;

Cinrep b. b., xaun. men. nayk, [ncrutyr
anaromii YHiBepcurety JlyiicOypr-Eccena,
Himeuunna;

CwmistHoB B. A., 1-p Mez. HayK, IOIEHT,
CyMcbkHii iepKaBHUN YHIBEPCUTET,
Cymu, YkpaiHa;

CpenxoBa M. I1., n-p mex. Hayk, npodecop,
Menuunuii yHiBepcuteT M. [1neBeH,
[Tnesen, bonrapis;

Cyxony6 JI. @., n-p }pizuxko-mMmareMaTuaHux
Hayk, podecop, wi.-kop. HAH Vkpainu,
CyMcbKuli iepaBHUM YHIBEPCHUTET,

Cymu, YkpaiHa;

VYconic B., 1-p men. vayk, npodecop,
BinbHIOCKKHIT yHIBepcuTeT, BinbHioc,
JInTBa,

®an A. M., 1-p mea. Hayk, ipodecop,
Hauionanehuit inctutyT ['poMancskoro
3nopog's, Bapmaga, [Tonbiia;

[upxynoB B. M., n-p men. Hayk,
npodecop, 'poqHEHCHKUH TepKaBHUIMA
MeIUYHUH yHiBepcutet, ['poaHo,
binopycs;

Yemuu M. J1., 1-p men. Hayk, mpodecop,
CyMchKUl fiepaBHUM YHIBEPCUTET,
Cymu, YkpaiHa.

Pogorielov M. V., Doctor of Medical
Sciences, Associate Professor, Sumy
State University, Sumy, Ukraine;

Reilly Gwendolen, PhD., Academic Staff
Member at the Department of Tissue
Engineering, Sheffield University,
Sheffield, UK;

Romaniuk A. M., Doctor of Medical
Sciences, Professor, Sumy State
University, Sumy, Ukraine;

Singer B. B., PhD, Institute of Anatomy,
University of Duisburg-Essen, Germany;

Smiyanov V. A., Doctor of Medical
Sciences, Associate Professor, Sumy State
University, Sumy, Ukraine;

Sredkova M. P., Doctor of Medical
Sciences, Professor, Medical University of
Pleven, Pleven, Bulgaria;

Sukhodub L. F., Dr. Sci. in Physics and
Mathematics, Professor, Corresponding
Member of the National Academy of
Sciences of Ukraine, Sumy State
University, Sumy, Ukraine;

Usonis V., Dr. Med. Habil., Professor,
Vilnius University, Vilnius, Lithuania;

Fal A. M., Doctor of Medical Sciences,
Professor, National Institute of Public
Health, Warsaw, Poland

Tsyrkunov V. M., Doctor of Medical
Sciences, Professor, Grodno State Medical
University, Grodno, Belarus;

Chemych M. D., Doctor of Medical
Sciences, Professor, Sumy State
University, Sumy, Ukraine.



3MICT

KJITHIYHA MEJAIIUHA

CONTENTS

CLINICAL MEDICINE

Irop A. Ay:xmuii, Boroaumup B. llnmko,
Iennaniii L. I’aTukon, HaBpac /. Aas SImani

TTEPLLWIA JOCBIJT JIM®OTPOITHOT
AHTUBAKTEPIAJILHOT TEPATTI
TOCTPOI'O [TAHKPEATUTY

Banenrtuna II. ByiiBasio, Oabra O. €xoBa,
AmnaroJiii A. KpacHiokos

3ACTOCYBAHHSI TEPAIIEBTUYHUX
BITPAB JJIs1 KOPEKLIIi KOBTAHHS
BHACJIZJOK MO3KOBOI'O IHCYJIbTY

Basentuna I'. IlcapboBa, Mapuna M.
Kouyena, I'ennapniii 1. Kouyes, I'anna A.
Tumuenko, IBan 1. I'pex, Hatanis M.
Kupuuenko

JETEPMIHAHTHU ®OPMVYBAHHA
ICTUHHOI PEBUCTEHTHOCTI J10
AHTUTIIIEPTEH3UBHOI TEPAIIIT Y
XBOPUX HA APTEPIAJIbHY I'IITEPTEH3IIO
I3 CYITYTHIM OXHWPIHHAM

Oubra M. Yepnanska, Kcada Cigonrymyca

OLIIHKA 10-PIYHOI'O
ATEPOCKIJIEPOTMYHOI'O CEPLIEBO-
CYAMHHOI'O PU3UKY VY ITALIEHTIB I3
APTEPIAJIBHOIO I'IMEPTEH3IEIO

Jlapuca M. Crpinbuyk, Mapra O. Konapariok

AKTHBHICTb CUHPOMY EHJIOI'EHHOI
IHTOKCHUKALII [TPU BUIIAPHIN
ABTOHOMHII BICLIEPO-BICLIEPAJIbHII
KAPJIIOHEMPOITATI]

Ouaena K. KosockoBa, Tersina M. Binoyc,
I'anuna A. biink, Poman B. Tkauyk,
Map’sna B. [likan

KJIIHIYHI OCOBJIMBOCTI ITEPEBIT'Y TA
OLIIHKA JIKYBAJIbHOI TAKTUKHU V
XBOPHX HA BPOHXIT JITEM

© CymMmchKuil nepskaBHUN yHiBepcuTteT, 2021

124

129

138

145

151

157

3mict-1

Ihor D. Duzhiy, Volodymyr V. Shimko,
Hennadiy I. Pyatikop, Navras D. Al Yamani

THE FIRST EXPERIENCE OF
LYMPHOTROPIC ANTIBACTERIAL
THERAPY FOR ACUTE PANCREATITIS

Valentina P. Buivalo, Olga O. Yezhova,
Anatoliy A. Krasnyukov

USE OF THERAPEUTIC EXERCISES FOR
POST-STROKE CORRECTION OF
SWALLOWING.

Valentyna Psarova, Maryna Kochuieva,
Gennadii Kochuiev, Hanna Tymchenko,
Ivan Hrek, Nataliia Kyrychenko

DETERMINANTS OF FORMATION OF TRUE
RESISTANCE TO ANTIHYPERTENSIVE
TREATMENT IN PATIENTS WITH
ARTERIAL HYPERTENSION WITH
CONCOMITANT OBESITY

Olha M. Chernatska, Xaba Sibongumusa

10-YEAR RISK ESTIMATION OF
ATHEROSCLEROTIC CARDIOVASCULAR
DISEASE IN HYPERTENSIVE PATIENTS

Larysa M. Strilchuk, Marta O. Kondratyuk

ENDOGENOUS INTOXICATION SYNDROME
ACTIVITY IN BILIARY AUTONOMIC
VISCERO-VISCERAL
CARDIONEUROPATHY

Olena K. Koloskova, Tatiana M. Bilous,
Galyna A. Bilyk, Roman V. Tkachuk,
Maryana V. Dikal

CLINICAL FEATURES OF THE COURSE
AND ASSESSMENT OF TREATMENT
STRATEGY IN CHILDREN WITH
BRONCHITIS

Sumy State University, 2021



Ouaena C. lIkoabHuk, Ogena K. €pimenxo,
€rrenis b. lllapropoaceka, Onexcanapa M.
Masanuyk,

BUBUYEHHA CTAHY PEIIPOAYKTHUBHOI'O
3/10POB'A YV XKIHOK IOHAIIBKOI'O BIKY
CEPEJ1 HACEJIEHH A JIbBIBCBKOI
OBJIACTI

O JIITEPATYPU

166

Olena S. Shkolnyk, Olena K. Yefimenko,
Yevheniya B. Sharhorodska, Oleksandra N.
Malanchuk

STUDY OF THE STATE OF REPRODUCTIVE
HEALTH IN YOUNG WOMEN AMONG THE
POPULATION OF LVIV REGION

LITERATURE REVIEW

Baaauciaasa B. KaukoBcbka

MATPUKCHI METAJIOTIPOTEIHA3U SK
MAPKEPU PEMO/JIEJIIOBAHHA
JIMXAJIbHUX IJIAXIB 1 TIOTEHLIMHA
TEPAIIEBTUYHA MIIINEHb ¥ XBOPUX HA
BPOHXIAJIBHY ACTMY

Ounexcangap I. Cmisin, Auapii M. Jlodoaa,
Amnacracis O. I'aBpuiienko, Tersina I1. bunaa,
Cepriii B. ITonos, IOpiii I'. Pe3niuenko, Osiena
I'. Bacunnena, Biktopis O. Ilerpamenxo,
Ierpo I. Ciunenko, Karepuna O. Cmisin, FQuis
A. Maunbko, Ipuna 1. lllkoabHa, Tersina O.
Auexcaxina, FOQaisa O. Caapucra

BIUIMB F'OPMOHIB IIUTOIO IIBHOT
3AJIO3U TA KOPTU30J1Y HA IMYHHY
BIATIOBIAb ITPY BPOHXOJIETEHEBUX
3AXBOPIOBAHHSAX V IITEM

© CymMmchKuil nepskaBHUN yHiBepcuTteT, 2021

174

189

3mict-2

Vladyslava V. Kachkovska

MATRIX METALLOPROTEINASES AS
MARKERS OF RESPIRATORY TRACT
REMODELING AND POTENTIAL
THERAPEUTIC TARGET IN PATIENTS WITH
BRONCHIAL ASTHMA.

Oleksandr Smiyan, Andriy Loboda, Anastasiia
Havrylenko, Tatiana Bynda, Sergey Popov,
Yurii Reznychenko, Olena Vasylieva, Viktoriia
Petrashenko, Petro Sichnenko, Kateryna
Smiian, Yuliia Man’ko, Iryna Shkolna,
Tatiana Aleksakhina, Yuliia Syadrista

INFLUENCE OF THYROID HORMONES AND
CORTISOL ON IMMUNE RESPONSE IN
CASE OF CHILDREN’S
BRONCHOPULMONARY DISEASES

Sumy State University, 2021



MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

SUMY STATE UNIVERSITY
MEDICAL INSTITUTE

Eastern Ukrainian Medical Journal

2, Rymskogo-Korsakova st., Sumy 40007, Ukraine

eumj.med.sumdu.edu.ua

e-mail: EUM)J@med.sumdu.edu.ua ISSN: 2663-5909 (print)
DOI: https://doi.or g/10.21272/eumj.2021;9(2): 124-128
Abstract
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ANTIBACTERIAL THERAPY FOR ACUTE PANCREATITIS

Introduction. Acute pancreatitis remains one of the most common
surgical diseases of the abdominal cavity. Its incidence has been
constantly increasing in recent years. Mortality remains high with
pancreatitis: 15-45%.

Objective. To study capacity for increasing the effectiveness of
treatment of acute pancreatitis by lymphotropic administration of
antibacterial and anti-inflammatory drugs.

Materials and methods. We observed 17 patients with acute
pancreatitis, with the average age of 47.7 years; all patients were
hospitalized within the first two days of the disease. The treatment was
performed in addition to the infusion therapy in accordance with the
order of the Ministry of Health of Ukraine No. 297 dated April 2, 2010,
using lymphotropic administration of antibacterial therapy, which was
tested at the Department of Surgery of SSU and differed in that
antibacterial and anti-inflammatory drugs were injected regionally into
the pancreas.

Results. In the first 4 days, according to the ultrasound findings, the
size of the inflamed pancreas decreased from 31.25, 18.5, and 27.25 cm
to 25.25, 15.75, and 18 cm, and the size of the spleen decreased from
262.64 cm® to 160.99 cm®, which is the evidence of drug targeted effect
on the pancreas and spleen.

Conclusions. Lymphotropic antibacterial and anti-inflammatory
therapy used for 4 days reduced the size of the head, body and tail of the
gland by 6.4, 3.9, and 7.0 cm. The reduction in the size of the gland
contributed to the elimination of clinical signs of inflammation,
especially pain, and leukocytes number decrease, which indicates the
"targeted" effect of the drugs. The reduction in the size of the spleen
from 308.9 cm® to 227.1 cm? proves the effect produced by lymphotropic
use of drugs on the immune system. This is also supported by corrected
immunoglobulin levels.

Keywords: acute pancreatitis, lymphotropic antibacterial and anti-
inflammatory therapy.

lhor D. Duzhiy, Department of Surgery, Traumatology, Orthopedics and Tuberculosis, Sumy State University,

Sumy, Ukraine

gensurgery@med.sumdu.edu.ua
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Pe3tome MEPIINIA JOCBLI JIM®OTPOIIHOI AHTUBAKTEPIAJIBHOI
YTrop JI. ysuii, TEPAII TOCTPOI'O IAHKPEATUTY
2BonozmMup B. llIumko,
ennapniii I. IP’saTuxon,
lqu;pac J. Anb SImani,

AKTyaJbHicTh. ['OCTpHl MaHKpEaTUT 3aJIMINAETHCS OJHHUM 13 Hail-
OUIBII MOMMPEHUX XiPYpPrigHUX 3aXBOPIOBAHb OPTaHIB YEPEBHOI MOPO-
>KHIHA. Moro 9acToTa B OCTaHHI POKHM MOCTIHHO 30impiryeTscs. CMepT-

"Kagpeopa xipypeii, mpasmamono- HICTh IIPM NMAHKPEATHTi 3amumaeTbess BUCOKO0: 15-45 %. Ilpu indiky-
eii, opmonedii ma  pmusiampii,  papyj sanosu, MO 3BMYAHHO BiIOYBAETHCS HA 1-My — 3-My THKHSX JTiKy-
Cymcokutl - Oeporcasnuii  ynieepcu-  gaypg csrae 70-80 %, 110 i BUSHAYAE AKTYATBHICTH IPOGIEMIL.

mem, m. Cymu, Yxpaina; Meta. BUBUUTH MOXIIUBOCTI MiIBUINCHHS ¢(DEKTUBHOCTI JIKyBaHHS
’KHII COP «Cymcbka obaacha TOCTPOTO MAaHKPEATHTy LUIIXOM JIIM(OTPOITHOTO BBEJICHHS aHTHOAKTe-
Kkniniuna aikapuay, m. Cymu, YKpa-  pianpHux i mpoTH3ananbHUX IpENaparis.

ina Marepianu i meroan. Ilin Hammm croctepexenHsm Oyio 17 xBo-

pPHX Ha TOCTpPHUH NMaHKpeaTuT, cepelHiil Bik oOcTexeHux 47,7 pokis, yci
XBOpi Oynu TocmiTai30BaHi y mepIi IBi 100u 3axBoproBaHHs. JlikyBaH-
HS MIPOBOIWIM Ha Tii iHQY3iiHOI Tepamii BignmoBigHO mo Hakazy MO3
VYxpaiau Ne 297 Big 02 xBitHA 2010 p. 32 TIMPOTPOITHOIO METOIMKOIO
aHTHOAKTepialbHOI Tepartii, sika PO eKCIIepUMEHTaIbHE BUIIPOOY-
BaHHA Ha Kadenpi xipyprii CymlY i Bimpi3HIE€THCS THM, IIIO AaHTHOAKTE-
plajbHI Ta MpOTH3aNaibHI MpenapaTd BBOAWIM PETiOHAIBHO O MifAll-
JIYHKOBOI 3aJI03H.

PesyabraT. Y nepuri 4 1o6u 3a ganumu Y3]I po3mipu 3amaneHol
MiANUTYHKOBOT 3a7103u 3MeHImucs Big 31,25-18,5-27,25 cm no 25,25—
15,75-18 cM, a po3mipu cenesinku — 3 262,64 cM® 10 160,99 cM>, mo €
CBITUCHHSM aJpECHOTO BIUIMBY IpeNapaTiB Ha IiJIUIYHKOBY 3aJ03y i
CEJIe3iHKY.

BucHoBku. 3actocyBaHHS JiM(GOTPOITHOI aHTHOAKTEepialbHOI Ta
MPOTH3AMANBHOI Teparii mpoTsroM 4 1i0 Belo 10 3MEHIICHHS pO3MipiB
TOJIOBKH, Tija 1 XBOocTa 321103 Ha 6,4-3,9-7,0 cM. 3MeHIIeHAS po3MipiB
3aJ103¢ COPUSIIO JIIKBIZAIT KIIHIYHUX 03HAK 3aMajiCHHs, 0COOJIMBO OOJII0
1 3MEHIIEeHHS KUIBKOCTI JICHKOIMTIB, 10 CBIIYMTH 32 «aJpEeCHHUI BIUIUB
BBEJICHUX NpEMaparis. SMEHIICHHsS po3MipiB cenesinku Bix 308,9 cM® 10
227,1 eM® migTBepIKYy€E BIUIHB TiM(OTPOIHOrO 3aCTOCYBAHHS MpENapa-
TiB Ha IMyHHY cucTeMy. Lle came miATBEepIKYeE I KOPEKIlish PIBHS IMYHO-
rJI00YIIiHIB.

Kiro4oBi cioBa: rocTpuil maHKpeaTHT, TiM(OTPOITHA aHTHOAKTEPi-
aJbHA 1 MPOTHU3anaibHa Teparis.

ABTOpP, BiANOBiAaJILHMIA 32 TUCTYBaHHS:
I. 1. Qyxwuii, kadenpa xipyprii, TpaBMaroiorii, oproneaii Ta ¢prusiatpii, CyMCbKUil Aep>KaBHUN YHIBEPCUTET,
M.Cymu, Ykpaina

gensurgery@med.sumdu.edu.ua

How to cite/ ik uuryBatn crartio: Duzhiy ID, Shimko VV, Pyatikop HI, Al Yamani ND. The first
experience of lymphotropic antibacterial therapy for acute pancreatitis. EUMJ. 2021;9(2):124-128
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Introduction/Beryn endogenous infection. The microflora that
accompanies inflammation, in most cases has a
combined nature, which Ilimits the use of
antibacterial drugs [1, 2]. Swelling of the gland
accompanied by pancreatic necrosis, which in most

Acute inflammation of the pancreas, acute
pancreatitis, belongs to polyetiological diseases of
destructive-inflammatory ~ nature  based  on
autoenzymatic necrobiosis secondary to
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cases is due to the proteolytic enzymes removal
from the vascular bed, spreads to the surrounding
tissues of the abdominal cavity and retroperitoneal
space [3]. In recent years, there has been a steady
trend towards an increase in the incidence of this
condition, in particular, its severe destructive forms
[4]. Despite the achievements of pharmacotherapy,
the relevant mortality remains at 15-42% [5].
Contamination of necrobiotic areas under certain
conditions usually occurs within 1 to 3 weeks [3,
5]. When the pancreatic necrosis zone is infected,
the mortality amounts to 70-80% [3, 6].

Rationale. As the area of pancreatic necrosis
expands, the likelihood of infection also increases.
The adverse outcomes were reported to occur at an
earlier stages of infection [7], with infectious
complications being the most common cause of
death (the proportion of them reaches 20-85.7%).
However, there is no common view as for the
advisability and effectiveness of antibiotic use in
patients with acute pancreatitis. Apart from that,
antibiotic therapy for this disease is not considered
mandatory according to the Order of the Ministry of
Health of Ukraine No. 297 dated April 2, 2010. The
above-listed factors accompanied by the high
mortality rates and ever-increasing pathogen
resistance to antibacterial drugs substantiates the
rationale.

Study Objectives. To share the first experience
of acute pancreatitis treatment using lymphotropic
method of antibacterial and anti-inflammatory
drugs administration [8, 9].

Materials and methods. We studied the results
of treatment of patients with acute pancreatitis
using infusion therapy as the basic method of
treatment according to the Protocol of the Ministry
of Health of Ukraine. The therapy approach
involved antibiotics (ceftriaxone) and anti-
inflammatory  drugs administered in early
hospitalization by means of lymphotropic methods.

We observed 17 patients aged 22 to 70 years,
with the average of 44.9 + 13.2 years. Among them
there were 5 (29.4%) females and 12 (70.6%)
males. Most patients (15 - 88.24%) were admitted
on the first day of the disease, and 2 (11.74%)
patients — on the second day. In all these patients,
gross nutritional disorders were the trigger of
inflammation.

To compare the effectiveness of treatment of
patients in the main group, we used data of the
appropriate number of patients (17) who had
received treatment in the previous year (in the end

of 2020) according to the protocol of the Ministry
of Health of Ukraine.

The patients were examined according to
generally accepted methods. During history taking,
special attention was paid to the nature and
localization of pain. It turned out that girdle pain
occurred with an enlargement of any part of the
gland. Apart from the gland size, the size of the
spleen was also examined.

Full blood counts were performed according to
the standard method. Particular attention was paid
to the indicators of inflammatory response, with the
leukocyte index of intoxication (LII) being the key
one. Blood glucose and amylase levels were
measured. When needed, the standard chest x-ray
examination was performed, for which suspected
pleural effusion was the main indication.

Results and discussion. The frequency and
nature of complaints was as follows: 100% of
patients presented with girdle pain; girdle pain with
predominantly left-sided localization was observed
in 83.3%; weakness was reported in 94% of
patients, dry mouth — in 17.7%, bloating — in
16.7%, nausea — in 76.5%, and vomiting — in 35.3%
of patients.  Ultrasonoscopy at admission
demonstrated that individual parts of the pancreas
were increased up to the following dimensions: the
head — 31.2 + 5.35 mm, the body — 20.2 + 4.9 mm,
the tail — 24.2 + 4.4 mm. After the second session
of lymphotropic therapy (Day 2) the patients felt
much better; girdle pain concentrated in the
epigastria region within the first two days and
became of a dull or aching nature. On day 4, pain
remained in the epigastrium in 7 (41.2%) subjects,
mainly on palpation. During this period, the size of
the head, body and tail decreased to 23.8 +4.4, 16.3
+ 3.9, and 17.2 £ 2.3 mm, respectively. Thus, in
fact, the size decreased by 6.4, 3.9, and 7.0,
respectively, while in the comparison group, the
size of the head of the gland decreased only in 2
people: by 2 and 3 mm, respectively, which can be
regarded as a technical error. The reduction of the
gland, in our opinion, led to the reduction of pain.
The number of leukocytes by this time (Day 4)
decreased from 10.5 + 3.8x10°L to 6.6 =+
2.4x10%L, ie. by 3.9 + 1.9x10%L, while in the
comparison group this value decreased from 9.7 +
3.4x10%L to 8.8 + 2.9x10%L. ESR decreased from
17 £ 7.1 mm to 84 £+ 3.1 mm, while in the
comparison group the value decreased from 22 =+
3.1 mm/h to 18 £ 5.2 mm/h. The leukocyte index of
intoxication (LII) in patients of the study group
decreased from 4.73 £ 1.42 units to 1.23 + 0.9 units,
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while in the comparison group LIl decreased from
458 + 1.4 units to 3.9 £ 0.68 units. The LII
difference between the groups equaled 2.85 =+
0.4 units in favor of the study group, which was a
significant manifestation of reduced intoxication
after lymphotropic administration of antibiotics and
anti-inflammatory drugs.

The level of immunoglobulins (A and M)
decreased from 2.4 + 0.8 mg/ml to 1.2 + 0.2 mg/ml
and from 1.7 = 0.5 mg/ml to 1.3 + 0.2 mg/ml,
respectively. The level of immunoglobulins G
increased from 6.7 + 1.2 mg/ml to 82 =+
2.33mg/ml, and the part of large granular
lymphocytes (LGL) increased from 2.0 + 0.69% to
4.3 £ 0.41%, i.e. by 2.2 times (p <0.05). In the
comparison group, the change in immunoglobulins
was as follows: from 2.2 + 0.6 mg/ml to 2.15 +
0.5mg/ml and from 1.6 + 0.75 mg/ml to 1.5 £
2 mg/ml, respectively, while immunoglobulin G
level increased from 6.6 to 1.2 mg/ml to 6.8 +
1.1 mg/ml. Thus, the improvement of laboratory
signs of the general inflammatory process (i. e.
decreased level of leukocytes and reduced ESR,
decreased level of immunoglobulins A and M
secondary to the increase in immunoglobulins G
and LGL) in patients of the main group
demonstrated the benefits of antibacterial and anti-
inflammatory drugs administered using targeted
lymphotropic technique, which prevents bacterial
contamination of the gland in the early period.
According to most authors, bacterial contamination

Conclusions/BucHoBKku

1. Lymphotropic method of administration of
antibiotics and anti-inflammatory drugs is targeted,
which is confirmed by a decrease in the size of the
head, body and tail of the pancreas by 6.4, 3.9, and
7.0 cm, respectively.

2. The anti-inflammatory effect of lymphotropic
antibacterial therapy is confirmed by a decrease in

is prognostically unfavorable and in a significant
percentage of cases (up to 80%) ends in death [3, 6].

The level of amylase as compared to the level at
admission (500 £ 15 units/L) decreased to 50 =+
5 units/L. Such progression with regard to the
amylase level (10-fold, p <0.05) indicated
amelioration of inflammation and, accordingly,
reduced edema and necrobiotic manifestations. In
the comparison group, this enzyme decreased
slightly: by 80 units/L. Clinical manifestations in
this group regressed, but not significantly. The level
of blood glucose changed slightly: 6.7 mmol/L at
hospitalization, 6.5 mmol/L on the 4th day. In the
comparison group, there was no difference in this

parameter.
The reaction of the spleen as the basic
immunocompetent  organ  to  lymphotropic

antibacterial and  anti-inflammatory  therapy
manifested through a significant reduction in its
size is the evidence of the significant impact of this
technique on the course of acute pancreatitis. The
size of the spleen decreased from 308.91 + 21.5 cm®
(baseline value at hospitalization) to 227.15 =+
10.1 cm? (on the 4th day of the therapy). Therefore,
an absolute reduction amounted 81.76 + 12.2 cm®,
i.e. 1.4-fold (p <0.05). Such reaction of the spleen
being the organ responsible for the course of the
inflammatory process clearly indicates regression
of pancreas inflammation and, thus, the
effectiveness of lymphotropic antibacterial and
anti-inflammatory therapy, which substantiates
making it a targeted treatment [9].

the number of leukocytes by 3.9 + 1.9 x 10%/L and a
decrease in the leukocyte index of intoxication from
4.73 £ 1.42 units up to 1.23 £ 0.9 units.

3. The immunocorrection effect of antibacterial
therapy is confirmed by a decrease in the size of the
spleen from 308.9 cm® to 227.1 cm® and improve-
ment of immunoglobulin levels.

Prospects for future research/IlepcneKTHBH HOJAJbIIMX AOCTiIZKEHD

Collection of data to be continued with subsequent comparison of the effectiveness of lymphotropic drug
administration in acute pancreatitis with standard protocol techniques.
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USE OF THERAPEUTIC EXERCISES FOR POST-STROKE
CORRECTION OF SWALLOWING

Dysphagia (Greek. Dys + phagein — eat, swallow) — is a violation of
swallowing, in which there is a feeling of discomfort or difficulty in
transporting the food bolus from the mouth to the stomach. Because the
disorder of the act of swallowing in stroke is usually of neurogenic
origin and is defined by a number of neurologic disturbances and
dysfunctions, it is better to use the term "neurogenic dysphagia™ for
patients with acute disturbance of cerebral circulation. The urgency of
this problem is especially emphasized in the development of a set of
therapeutic exercises for such socially important disease as acute
cerebrovascular accident. One of the formidable complications of stroke
is a violation of the act of swallowing. This leads to a significant
reduction in quality of life increasing the risk of secondary
complications, which, in turn, significantly increases the likelihood of
death.

Violation of the act of swallowing is observed in 26-45% of patients
due to acute ischemic stroke. Dysphagia leads to the development of life-
threatening complications such as aspiration pneumonia, dehydration,
and significantly reduces the quality of life of such patients. Thus, the
correction of the act of swallowing by means of physical rehabilitation
after brain injury is a very important task of the rehabilitologist. For a
long time, speech therapy was the only method of rehabilitation of
dysphagia; now we can widely use therapeutic exercises to restore the
functions of facial muscles and masticatory muscles.

Screening for swallowing disorders allows us to assess the function
of the masticatory muscles in five stages, which makes it possible to
develop a more individual and thorough set of therapeutic exercises after
each stage of the screening study. Depending on the phase of swallowing
in which disorders are observed, we have developed an individual set of
therapeutic exercises that will be performed by the patient in each of the
five stages of the screening study, if the patient could not overcome this
stage.

Key words: dysphagia, aspiration, stroke, rehabilitation, screening,
aspiration pneumonia.
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3ACTOCYBAHHA TEPAIIEBTHYHUX BITPAB JJIA
KOPEKIIIT KOBTAHHA BHACJIIAOK MO3KOBOTI'O
IHCYJIbTY

Hucdaris (rpen. Dys + phagein — ictu, KoBTaTH) — Il TOPYIICHHS
(yHKIi1 KOBTaHHS, IPH SKOMY BiA3HAYA€ETHCS BITIYyTTSA TUCKOMOp-
Ty abo yTpyOHEHHS TpaHCIOPTYBaHHS XapdyoBOro Ooiroca 3 poTa B
nuryHOK. OCKiTBKH po3Jia] aKTy KOBTaHHS IPHU 1HCYIBTI Mae, K Ipa-
BUJIO, HEHPOTCHHE TOXO)KEHHS 1 BU3HAYA€THCS HU3KOI0 HEBPOJIOTi Y-
HUX MOPYUICHb 1 TUCQYHKIIH, y Mali€HTIiB 3 TOCTPUM MOPYILICHHSIM
Mo3koBoro KpoBoobiry (I'TIMK) kpamie BHKOPHUCTOBYBAaTH TEpMiH
«HelporeHnHa aucdarisy.

AKTyaspHICTh JaHO1 MpoOJeMH OCOOJMBO IMiJKPECIIOETHCS TPU
pO3pod1i KOMIUIEKCY TEpaneBTHYHUX BIPAB IPHU TaKOMY COLIalIbHO
BAXUINBOMY 3aXBOPIOBaHHI, SIK TOCTPE MOPYIIEHHS MO3KOBOTO KpO-
B00Oiry. OHUM i3 TPI3HUX YCKJIAJHCHb IHCYIBTY € MOPYIICHHS aKTy
KoBTaHHS. Lle Beme 10 3HAYHOTO 3HMKEHHS SKOCTI KUTTS, 301IbIICH-
HSl PU3HMKY PO3BUTKY BTOPHMHHHMX YCKJIaJHEHb, IO, B CBOIO 4YEpry,
CYTTEBO IIIBUIIYE BipOT1AHICTH JICTAILHUX BHUITAIKIB.

[TopymieHHs akTy KOBTaHHS criocTepiraerbes y 26—45% mnaiieHTis
BHACJIIIOK TOCTPOTO imeMiuHoro iHcynbTy. HasiBHICTB aucdarii Hece
PO3BUTOK TakUX HeOE3MEYHUX JKUTTIO YCKIAJHEHb, SIK acmipariiiHa
MHEBMOHIS, JAeTiipaTallis Ta 3HCBOJHCHHS OPTraHi3My, a TAKOX CYTTE€-
BO 3HIKY€E SIKICTh JKHUTTS TaKUX XBOPHX. TaKMM YHMHOM, KOPEKIIis
aKTy KOBTaHHS 3aco0amu (i3naHOI peadimiTamii micis MOIIKOIKeHHS
TOJIOBHOTO MO3KY SIBIII€E COOOI0 TOCTAaTHRO BAXKIMBY 3ajady peaodimi-
Tonora. SIKImio AOBTHH Yac €IWMHHM METOOOM pealimitamii mucdarii
3amuIansacs JOroleJuYHa KOPEKIis, TO Ha JaHWH 4ac MOXHA MIHPO-
KO 3aCTOCOBYBATH TEpAaINeBTHYHI BIPABH IS BiTHOBICHHS (YHKIIIN
MIMIYHOT MyCKYyJIaTypH Ta XXYBaJIbHUX M sI31B.

[TpoBeneHHs CKPUHIHTY Ha MOPYIICHHS KOBTaHHs A€ 3MOTY OIli-
HUTH (QYHKIIIO KyBaJIbHUX M’s3IB 3a II’AThbMa eTalamH, BHACIIIOK
4Ooro Ie Ja€ HaM 3MOTy OLIbII IHAWBIAyaJIbHO Ta JTOCKOHAIO PO3PO-
OMTH KOMILIEKC TEPANeBTHYHUX BIIPAB IICIsl KOXKHOI'O €Tany CKpPHHI-
HI'OBOTO JIOCHiKeHHs. B 3anexHocTi Bix TOro, B siKkiid (ha3i KOBTaHHS
CIIOCTEPITAIOTHCS MOPYIICHHS, HAMU OYJI0 po3poOJIeHO 1HAMBIAyalb-
HUI KOMIUIEKC TE€parneBTHYHUX BIIpaB, 10 OyAyTh BUKOHYBAaTHCS Ma-
IIEHTOM Ha KOKHOMY 3 II’SITH €TaIliB CKPUHIHTOBOTO JOCIIIKCHHS,
SKIIO Mali€HT He 3MIT 1MoA0IaTH el erar.

KarouoBi ciaoBa: mucdaris, acmipamis, iHCYJIbT, pealOimiTaris,
CKPUHIHT, acmipaliiiHa MHEeBMOHIsl.
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Introduction/Beryn

Mo3koBuil imeMiUYHHE 1HCYIBT BXOIUTH MO
HaOLThIT TKKUX (opM  1epeOpOBaCKYIIPHUX
3axBopioBanb. [llopoky B Vkpaini Bix 110 mo 130
THC. HACEJICHHSA BIIEpIIC MEPEHOCATh MO3KOBHI
IHCYIBT, TOOTO 3aXBOPIOBAHICTH CTaHOBUTH 290—
330 BunankiB Ha 100 THC. HaceNEHHS i TICPCBUIIYE
cepenHii IMOKa3HUK 3aXBOPIOBAHOCTI Ha IHCYNBT B
€KOHOMIYHO PO3BMHEHMX KpaiHax €sporu (200 Ha
100 tuc. Hacenenss). 3a Bu3zHayeHHs M BOO3, in-
CYJIBT — II€ TOCTPE NOPYILIEHHS MO3KOBOI'O KPOBOO-
0iry, KITiHIYHMA CHHAPOM IIBHIKOTO PO3BUTKY
03HaK (poKambpHOI YM TII00ANBHOI BTPATH MO3KOBUX
(yHKIiA, mo TpuBaloTh 24 rommH i Oinpmie abo
MPU3BOASTE J0 CMEpPTi IPH BiICYTHOCTI HECYIUH-
HUX NpUYHUH [6].

3rifiHO 3 OQIlIfHOI CTaTUCTUKOI, BHACIIJOK
MO3KOBOI'O iHCYJIBTY B YKpaiHi IOPIYHO MTOMHUpAE
Bing 42 no 47 twuc. oci6 (Hacmpasmi, KMOBIpHO, Ha-
barato Oinbiie). Y 2020 porii 3apeectpoBano 40356
BUIAJKA CMEPTI BiJl MO3KOBOTO iHCYJBTY, 1[0 CTa-
HOBUTH 88,7 Bumaaku Ha 100 THC. HaceleHHs (B
€Bpori mei TMOKa3HUK CTaHOBUTH 3747 Ha
100 tuc. Hacenenns) [5]. Mo3koBwHii iHCYIbT OYB Ta
3aIUIIAETHCS TIPOBIAHOI MPUYMHOKO 1HBAIIM3aMii
HacesleHHs KpaiHu. briuseko 21 tue. xBopux mopi-
YHO CTalOTh IHBAJIAMU BHACITIJOK LiepeOpoBacKy-
JSIPHUX 3aXBOPIOBaHb. [HCYNBT Mokiazae ocoOIuBi
00OB’sI3KM Ha wWIeHIB ciM’i XBOpOro, 3Ha4HO 3HU-
JKYIOUH TX Mparne3faTHUi MOTEHIAN Ta JISIrae TSK-
KUM COIIaJIbHO-CKOHOMIYHUM TATapeM Ha CyCHiib-
ctBo. Timbku 11-22 % XxBopuX micis iHCYJIBTY TO-
BEPTAIOTHCS 10 CBOTO MOBHOIIHHOTO JKUTTS Maiike
6e3 yckiaaHeHs [4].

Marepiaau i meroamn aocigxeHnsi. Po3Butox
IIEMIYHOTO 1HCYJNBTY 3YMOBIICHHH IOPYIICHHIM
HOPMAJILHOTO MPUTOKY KpPOBI 10 MEBHOI AUISIHKH
TOJIOBHOTO MO3KY BHACIIJIOK TMOBHOI (3aKyNOpKH)
YM HEMOBHOI (CTEHO3) OKII03il MO3KOBOI CYIMHH
abo wmaricTpanbHOi aptepii rosoBu. Haiiyacrimie
IHCYJIT BUHHKA€E TPH aTepOCKIEPO3i, LYKPOBOMY
niaberi, rinepToHiYHIA XBOPOOi, imeMiyHil XBOpO-
61 ceprs 3 NOPYHIICHHSM PHUTMY Ta IPOBIIHOCTI,
peBMaTH3Mi, BaJax cepls, XBOopobax KpOBi TOIIO.
[2] 3 ornany Ha HaBeneHyY CTATHCTUKY, YAOCKOHa-
JICHHsI CTpaTeril JIIKyBaHHS Ta peadimiTamii XBOpHX,
II0 MIEPEeHECH {HCYNbT, € aKTyaJIbHOIO MPOOIEMOI0
CHOTOJICHHS, BUPILICHHSAM KO MOKJIMKaHi OIiKyBa-
THCh (axiBIli MEIUYHOI, COIANBLHOI, IEAATOTIYHOT
Ta peabimitamniiinoi ramyseir. OcoOIMBOI yBaru mot-
pedye yIOCKOHAIICHHS Ta PO3pOOKa HOBHX METOJIB
JIKyBaHHS, Kopekuii Ta peaOumitamii mopyrmeHux

(GyHKIIH OpraHi3aMy, OOyMOBJICHHX MO3KOBUM iH-
CYJBTOM.

Hucdaris, abo mopymeHHs Mporecy KOBTaHHS —
OHA 3 HAWMOUIMPEHIMUX pPaHHIX MpoOiieM, M0
BUHMKAIOTh MICJIS 1HCYJIBTY, ¥ OJHOYACHO OJHE 3
HaWOUTBII 3arpo3NMBUX HOTO YCKIaJHEHb, SKE
BIUIMBA€ Ha TPUBAJICTH XHUTTS XBoporo. Hebesme-
Ka aucdarii nonArae B Tomy, 110 BOHA NPHU3BOAUTH
J0 acmipanii (OTparuIsiHHS CTOPOHHBOTO Marepia-
Jy B Tpaxelo 1 JIeTeHi), M0 3arpoXKye 370pOB’ 0 Ma-
[i€HTa Yepe3 PO3BUTOK IHEBMOHIH. JlerimpaTamis
Ta HENOCTaTHE, He30alaHCOBAaHE XapdyBaHHS IPY-
00 OpymIyIoTh 0OMiH PEYOBHH B OpraHi3Mi iHCY-
JBTHOTO XBOPOTO Ta 3HAYHO YMOBIIBHIOIOTH MPOLIEC
peabiniTanii. B kiIiHIYHIA HEBPOJIOTIUHIA TpPaKTHLI
TOCTPO TIOCTA€ MPoOJeMa KOPEKIlii OJHOTO i3 TSK-
KUX HEBPOJIOTIYHUX MOPYIIEHb — AUCHYHKLIT HaBH-
YOK KOBTaHHS — Jucarii. 3a JaHUMK Pi3HHX aBTOPIB
(C. M. Binniuyk, A. A.Bomnocoren, O. B. Kamaesa,
O. M. Kopotenko, C.II. Mapkin, 1. B. damymin Ta
iH.), B TOCTpil CTafil iHCYNbTy Ha Auc(ariro cTpa-
xKmae Big 28 mo 69% XBOpHX, IO HETATHBHO BIDTH-
Ba€ Ha SKICTh IX XHUTTSA Ta AWHAMIKY BiIHOBIICHHS
[1]. BapiabenbHiCTh JaHUX 3aJICKUTH BiJ| XapaKTe-
py Ta 4acy NpOBEIEHHS JOCIIIKEHb LIOJ0 BHSB-
JICHHS TUCYHKIIIT KOBTaHHS.

HeoOxinHo nam'sitaty, mo y 1/3—-1/2 nauieHTiB
micist IHCYJIBTY 3 THX, L0 MOXYTh MaTH JUCQYHK-
LiI0 KOBTaHHS, € NpuXxoBaHa acrmipaiis. HasBHicTh
acmiparii miBHUITy€e PU3UK BUHUKHEHHS acmipariii-
HOi mHeBMOHi1. Jlucdarist Takok MOKe TPU3BECTH
JI0 3HEBOJHEHHS, 3HWKCHHS €HEPreTHYHOr0 OOMi-
Hy, TIATOJIOTIYHOTO CXYAHEHHS Ta aKTUBalii Kara-
OomiuHmnx npouecis [9]. HenoinanHs BUABISETHCS Y
8-16 % marieHTiB 3 IHCYJIBTOM TIPH rocmiTai3arii
y JikapHio Ta y 23—36 % mnaIieHTiB Ha 2-My THXHI
rocmitanmizamii. Cepen XBOpuX, sKi NOTPeOYyIOTh
TPUBAJIOTO BITHOBJICHHS, BIJICOTOK 0Ci0 3 HenocTa-
THIM XapuyyBaHHsM Moxe csratu 55 % [3]. VYci
YCKJIAAHEHHS nucdarii moripryroTs mepedir oCHO-
BHOTO 3aXBOPIOBAHHS Ta IOMIMOJIIOIOTh CTYIiHb
iHBamigu3amii mamieHTa. YuM OBIIE YTPUMYETHCS
Jucdarisi, THM OiblIe 3pOCTaE PU3MK BUHUKHEHHS
BHUIIE3a3HAYECHNX YCKIIAHEHb 1 IOTipLIYETHCS MPO-
THO3 U1 XBOporo. ToMy BakJIMBe 3HAYSHHS MAIOTh
paHHE BUSIBJICHHS Ta aJieKBaTHAa KOPEKIlis 3a J10M0-
MOTOI0 TEpaeBTHYHHUX BIPAB MOPYILEHb KOBTAHHSI
y TAIIEHTIB B TOCTPOMY TIepioi iHCYnbTy [6].

Mu BBakaeMo, 110 Ui ONTHUMI3aIlil BiJHOBIIIO-
BaJIbHO-peabiiTaniiiHol poOOTH 3 3a3HaYEHHM KO-
HTHHTEHTOM XBOPHX Ba)KJIMBE 3HAUEHHS Ma€ Kope-
KIlisl TIOpYIIIEHb HABUYOK KOBTAHHS B TOCTPiH cTajil
IHCYJIBTY 3a JIONIOMOTOIO TEPANeBTUYHUX BIIPAB.
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Take npuIymeHHs IOB’S3aHE 3 THM, IO 3aCTOCY-
BaHHJ aJeKBaTHMX METOMIB, NPHUIIOMIB Ta BIIpaB
CTHUMYIIALII apTUKYIALIHHIX M S3iB Ta KipKOBUX
PYXOBHX LEHTPIB 3 METOI YCYHEHHS AHUCOYHKII{
KOBTaHHSI HEOJMIHHO NPU3BENYTh A0 MOKpPAIICHHS
HEWpOJMHAMIYHUX MPOLECIB Ta KOpeKIil Heu-
pPOM’s130BHX po3naziB. PaHHIi novaTok TepaneBTH-
YHUX BIIPaB CIPHATUME MOKPAILICHHIO IIPOIECiB
HeWpoperyJssuii Ta KOHTPOJIO B KOpPi T'OJIOBHOTO
MO3Ky, II[0 Ma€ BHpiIaIbHE 3HAYCHHS JJIS BiTHOB-
JICHHS MOBJICHHEBUX (DYHKIIIH.

B xiiHIYHIF TpakTHII METOAW MOTEpeKEHHS
YCKJIaAHEHb Ta BiTHOBJICHHS HOPMAaJbHOTO KOBTAH-
HS TIOAUISAIOTHCS Ha TpsiMi Ta Hempsmi. Jlo mpsamux
meroniB O. B. Kamaesa (2003) BigHOCHTH ONTHMI-
3allil0 TOJIOKEHHS MallieHTa Mij 4ac npuiomy ki,
MoudiKaIifo KOHCHCTEHIIIT i1 Ta HAIOIB, aJbTep-
HAaTUBHI MeTOIU XapuyBaHH:. Jlo HENpsIMHX MeETO-
JIIB HaJIe)XaTh TEPANleBTUYHI BIIPABHU /IS M’ SI31B, 110
OepyTh ydacTb y KOBTaHHI, Ha IOKpAIICHHS iX KO-
OpIUHALIl Ta CHIIN; CTUMYJILIS CTPYKTYp POTOBOI
MIOPOXKHUHU Ta TJIOTKH — €NEKTPOCTUMYJIAIIS (Kpi-
3BIIKIPHA Ta BHYTPINTHHOTIIOTKOBA) Ta TEepMajbHA
TaKTUJIbHA CTUMYJISALIS; TpaHCKpaHianbHa MarHiTHa
CTHUMYJIALIS MO3KOBHX [IISHOK MOTOPHOI MpPOCK-
LiifHOT 30HM OpraHiB POTOBOI MOPOKHUHU Ta TJIOT-
ku [10].

PesysabTaTH mocaimkennsi. s 3amoGiraHHs
BUHHMKHEHHIO BTOPMHHHMX YCKJaJHeHb aucdarii
BaXJIMBO OOCTEKYBATH KOXKHOTO Malli€HTa 3 TOCT-
PHM iHCYJIETOM Ha HasBHICTh IOPYIICHb KOBTAHHS,
a 32 YMOBH X BUSBJICHHS — INPOBECTH IOJAIBLIY
JerajgpHy OUiHKy. CKPHHIHIM Ha MOPYILECHHS KOB-
TaHHS y XBOPOTO HEOOXiTHO 3MIHCHUTH SIKHAWIIBU-
JIle 3 MOMEHTY TrocCIiTami3aiii y cTaifioHap, sK
TUILKH L€ TO3BOJIMTH MOro CTaH, aje He misHime 24
roJi 3 MOMEHTY TocriTaiizauii. Y roctpomy nepioi
IHCYJIBTY IIPOCTHI CKPUHIHT Ha qucdarito, 0CHOBa-
HUM Ha OTJISAl NAIi€HTIB OiIs JT’KKa, MOKHA BHKO-
PHUCTOBYBAaTH ISl BUSIBIICHHS OCi0, IKMM HEOOXiTHE
nojajblIe AlarHocTUuHe oOcTexeHHs. [Ipuiixkko-
BUIl CKpUHIHT Ha IOpPYUIEHHsS KOBTaHHS MAI[I€EHTIB
I3TOCTpUM  IHCYNBTOM Mae OyTH HaJiiHUM

1 TOYHUM, He(OpMAaITbHIM, HEIHBa3MBHUM,
He TIoTpeOyBaTH JI0JIATKOBOTO oOnaHaHHS,
a pe3ynabTaTd — [IBHAKO  iHTepmperyBaTucs [2].

Takuil CKpUHIHT CHpHs€e 3HWKEHHIO YacTOTH acIi-

pariitHoi ITHEBMOHI1. Haitgacrime B 0Ci0
i3 qucdariero A8 paHHBOTO BHABICHHS PH3HKY
acrmiparii 3acCTOCOBYIOTh JOCTOBIpHHI Ta HaJiiHUHA
CKPUHIHT Ha TIOPYLIEHHS KOBTaHHS, 10 MA€ BUCOKY

YYTJIABICTh 1 cienuQiYHICTb. Ile mBuakuii

1 IOCTYIHUN HEiHBa3UBHUM IHCTPYMEHT IS OIliHKH
CTYIEHS TSHKKOCTI po3JagiB KOBTaHHA [5].

CKpHUHIHTOBI TECTH Ha HasBHICTH Aucdarii Oymu
po3po0IteHi I BUKOPUCTAHHS HE JIUIIC BY3bKUMH
cremianictaMu. IX Moske TMpPOBECTH MeJCecTpa um
peabiniTosnor iHCYNbTHOI KOMaHIM, SKa NOBHHHA
00OB'SI3KOBO TIPOWTH HaBYaHHA 3 BHKOPUCTAHHS
mux TtectiB. 11logo BUOOpPY CKPHHIHIOBHX METOZIB
OlIHKKA Jjucarii, JeKiIbKa CUCTEMHHUX OTJISIIB
BBa)KAIOTh, 110 HAMKpAIIUMHU AT IHCYIBTHHX XBO-
pUX € CKPUHIHI Ha IOPYNICHHS KOBTAHHS, SKUH
CKJIAJJa€ThCS 3 5 eTalliB MepeBipKH XBOPOTO HA aKT
KOBTaHHS Ta 3TiAHO 3 SKUM MU PEKOMEHIYEMO Te-
pameBTHYHI BIpPaBH HAa KOKHOMY 3 II'SITH €TalliB
CKPUHIHTY.

Ha mepriomy ertami B MOJIOKEHHI MAIli€HTa CH-
JSIYM XBOPOMY JTAIOTh TPHYi IO OJHIN YaiHii 10X-
1l BOAM Ta IPU bOMY HaJIBIYIOTh PyXH LIUTOIOi-
OHOrO Xpslla NMpH KOBTaHHI. BoHM MOXyTh OyTH
HOpMallbHi, CHOBiIbHEHI a0o0 BiACYTHI, mo Tpeda
BIIMITHTH B OJaHKY IIPH BCiX TPbOX crpobax. [lu-
TOBUIHUM XpAII PO3TAIIOBAaHWH B TOPTaHi 1 BHKO-
Hye (QYHKIIFO Kapkaca ropia. BiH 3HaXoIWUThCA
TPOXH BHILE IMEPCTHEMOAIOHOTO Xpsmia. 3a CBOEIO
OyIOBOIO BiH Jy)K€ Haraaye IIUT, SIKUHA CKJIaJla€Th-
Csl 3 JBOX IOBHICTIO 1IEHTUYHHX IUIACTUH. BoHHM
MaTh (HOpMYy NPSMOKYTHHKA. Y YOJIOBIKIB HOTO
OJMH Kpail (BepxHiil) BUNMpae 1 Ha3MBAETHCS Ka-
k. CaM Xpsll OTpUMaB CBOIO Ha3BYy 4epe3 30BHi-
mHid Bumaa. LuroBuaHoMy Xpsimly BiaBeleHa
BayxIMBa (YHKIIsA. 3aBISIKU CBOIM OymoBi i Benu-
KHM PO3MIpOM BiH, SIK IIUTHH, 3aKPUBA€E TOPTaHb i
o0epirae MUTOBUAHY 303y BiJl 30BHINIHIX BILIHU-
BIB 1 IMOIIKOKEHb.

Takox Ha TepLUIOMY eTarli OLIHIOITb Y € Ka-
HIeNb I yac abo Iicis KOBTAHHS, a TAKOXK «BOJIO-
rui» ab0 3MIHEHHH TOJIOC MICIHsl KOBTAHHS JIOKKH
BOJIM T4 YU € MOBUIbHE BHUTIKAHHS BOAH 3 pota. Lli
MOKa3HHUKH Tpeba Bi3HAYUTH B OJIAHKY BiAMOBimeH
y TpboX crpobax. Skmo € xoda 6 oguH pe3yabTaT
MIO3UTHBHUM, TO TpeOa NPUIMHUTH CKPHHIHT, 3aMO-
BUTH KOHCYJIBTALIIIO JIOTOIE/ A ISl OLIHIOBaHHS
KOBTaHHSA. SIKIIO KOBTaHHS BHSBWIIOCS O€3MEYHUM,
TO MEPEXOMMO JI0 APYTOro eTamy. SIKIo Ha HboMy
eTari € mopymeHHs QyHKIi{ KOBTaHHS, TO MH TIpPO-
MOHYEMO KOMIUIEKC TEpaleBTUYHHUX BIIPAB, KU
MOJKHa JIOTIOBHUTH JI0 PEKOMEH[alliil Jioroneaa o
BiJJHOBJICHHIO KOBTaHHSI.

[Ipu pOMy TOpYIIEHHI HEOOXiJHE HaBYAHHSA,
IIpU SIKOMY TOpTaHb (QYHKI[IOHyBajla B HaHOLIbII
(i310JI0TTYHOMY Ta ONTUMAIILHOMY JUISl HET PEXKUMI.
Ile 7O3BONMTH YHMKHYTH DPELHIHMBIB IOPYLICHHS
KOBTaHHS, CIIPOBOKOBaHHX HEIPaBHJIBHUM, Halpy-
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JKEHUM TIOJIOKeHHsM  Xpsmma. Jlins Hopmamizaiii
PUTMY IHMXaHHS, INOCHJICHHS >KUTTEBOI €MHOCTI
JIETKWX, BITHOBJICHHS (QYHKIIi Xpsma po3pobieHa
IuxaigbHa riMHacTrika. PoHAmIHHUI BHIAX 3 OIO-
pOM 03BOJISIE OTpUMATH 30UIBIIEHHS CHIIOBOTO
rosiocy 0e3 nepeHarnpyXeHHsI TOJOCOBHX CKIIAJOK.
JluxanpHa riMHACTHKA BKIIIOYAE KypC YIPaBIIiHHS.
BuxizHe MoyioxKeHHs CUIIH:
1) Baux i BUIMX Yepes3 Hic,
2) BIOHX Yepes HiC, BUIUX Uepe3 PoT;
3) BIOEX Yepe3 pOT, BUIAMX Uepes Hic;
4) Baux i BHOWX 4epe3 JiBY TOJOBHHY HOCA,
IOTIM depe3 MpaBy (MIOTIEPEMiHHO);
5) Bamx 4epe3 OAaHYy MOJOBHHY HOCA, BHIHX
4yepe3 Apyry (onepeMiHHo);
6) BOEX Yepes Hic, MOMOBKEHUN BHIUX Yepe3
HIC 3 IOCHJICHHSIM BKIiHI;
7) BOEX 4yepe3 HiC, BHIMX 4Yepe3 HEMOBHICTIO
3)Karti ryou;
8) Baumx uepe3 HIC, BUAMX Yepe3 HIC MO-
mToBxaMu (miadparManbHuUin).

Kommeke muxanpHOI TIMHACTHKH HEOOXiTHO
TIOBTOPHUTH J1Ba pa3u Ha NeHb. [Iporsrom 7—10 nHiB
BIIPOBA/KYIOTh TEPANICBTUYHI BIIPABH, IIO CIPHS-
I0Th aKTHBI3alil M’s31B 1K, 30BHIIIHIX Ta BHYTpi-
IIHIX M’5I31B TOpTaHi:

1) BuXigHE MOJOKEHHS TMAI[iEHTa: PYKH B 3a-

MOK Ha TIOTHJIUI[ — TIPOBOAMMO BiIXHMICHHS
TOJIOBH Ha3aJ] 3 OIIOPOM PYK;

2) BuUXiJHE TOJIOKEHHS MAIli€HTa: 3KATi B Ky-
JAK KUCTI MiAMUAPAIOTH Mig00piis — BUKO-
HYE€MO HaKJIOHU TOJIOBH BIEpE] i3 OIMOpOM
PyK;

3) BHXiJHE IOJIOKEHHs MAaIlli€HTa: JOJIOHI JI0
BYX — HAKJIOHH T'OJIOBH B CTOPOHU 3 OITOPOM
PYyK;

4) pyx HIKHBOI INENENH BHH3, B CTOPOHH,
BIIEpE]l, CTUCKAHHS IIEJICIIH;

5) HaxyBaHHS IIIK;

6) micTaBaHHSA KiHYMKOM SI3MKa M SKOTO IIiJI-
HeOIHHS;

7) migHIMaHHS M’SIKOTO IMiAHEOIHHS TpPHU TO3i-
XaHHI.

SIKII0 KOBT@HHS Ha MEPIIOMY €Talli BUSBHIIOCS
0e3meyHnM, TO IepexoAUMO 0 APYroro eTamy, Ha
SKOMY TPOCHMO TAaIli€HTa BUIHUTH OnM3bpK0 50 mu
BOJIM 31 CTakaHy TpboMa crupobamu. Ha nmpomy era-
1l OLIHIOIOTH KAaIllelb ITiJ Yac a0 IMCias KOBTaHHS
(6ipIIe OTHOTO pa3y), UM € «BOJIOTHI» ab0 3MiHe-
HHH TOJIOC TMicJIs KOBTAHHS BOJH, @ TAKOXK ITOBUIbHE
BUTIKaHHS BOAM 3 pora. SKmio € xoda 6 oauH pe-
3yIbTaT MO3UTHUBHUH, TO Tpeba NMPUIMHUTH CKpH-

HIHT Ta TIOBTOPUTH NPYTHH eram depe3 24 rox. k-
0 KOBTaHHS BUSBHJIOCS OE3MEYHHMM, TO IEPEXO-
JVMO JI0 TPETHOTO eTamy. SIKII0 Ha IbOMY eTarli €
mopymieHHsT (pyHKIiT KOBTaHHS, TO MU IIPOMIOHYEMO
KOMIUIEKC TE€paneBTUYHUX BIIPAB, SIKUH MOXKHA J10-
MOBHUTH 10 PEKOMEHJALill Joromnena Mo BiIHOB-
JICHHIO KOBTAHHS.

Ha npomy erami npuiiMaTu Ky i MHTH MOXXHa
TUIBKW CHJSIYH, NIPU HEMOJKJIMBOCTI IIJHATH TOJ0-
BHUH KiHEIb JiKKa sSK MiHiMyM Ha 30 Tpamycis.
[icna Txi HeoOXimHO 30epiraTé BepTHKaIbHE (a0
Onmu3pKe 0 HBOTO) MOJOXEHHA mpoTsrom 20-25
XBWJIMH HEpe]] THM, SIK JIATTH. SIKIIO MarieHT morme-
PXHYBCS TMOTPIOHO TaTH MOKJIMBICTH BiNKAIUISTH-
Cs1, TIOITH MPH I[BOMY HE CIIifl, TAK SK PiTUHA JICTKO
NpOHUKAE B JMXajbHI HUIIXH. Ha npyromy erarmi
MH PEKOMEH/IyEMO TaKUil KOMILIEKC BIIPAB:

1. ImityBatu 3HaioMi pyXH: IMOKAaXHKyBaTH
«Kaxu-Kaxu», Mo3iXaTH, HIMPOKO PO3KPH-
BAlO4M POT, 300paxkaTH CBHUCT 0O€3 3BYKY,
HanpyXylo4d pOTOBY IOPOXKHUHY, MOJOC-
KaTH TOpJO, XpPOIITH, KOBTaTW piIUHY
«HSIM, HSIM, HSIM 1 KOBTOK.

2. Tsepmo, BUMOBIATH 3BYKH «a» 1 «e» (HIOM
TYXHUTHCS) — 3—5 pasiB.

3. Bucononusum si3uKa, TOBOPUTHU 3BYK «I'».

4. bBe33By4HO BHMOBIISTH 3BYK «W», BUCYBa-
104 BIIEPE HIDKHIO IIEIeIy.

5.  KoBraTu kparuii BOJH 3 MINETKH.

6. Ha ckinbkm BHcTauae BUIUXY TATHYTH
3BYK «M», 3IMKHYBIIIH T'YOH.

7. Tloctykylounm manblsIMH MO TOPTaHi Ha
OJTHOMY BHJIMXY TATHYTH 3BYK «i» TO HH-
3bKO, TO BHCOKO.

SIKIIO0 KOBTaHHS Ha JIPYroMy eTami BUSBHIIOCS
0e3MmeyHnM, TO MEPEXOTUMO 10 TPETHOTO eTaIlry, Ha
SAKOMY MM JTaEMO XBOPOMY TOiCTH Horypt abo cup-
HHU JIecepT, MiCJIsl 4OTO CIIOCTEPIraeMo YM He Hajae
TKa 3 poTa, YM € HAKONUUYEHHs ab0 3aJIMIIKU TKi B
poTi, uu XBOpHi Kanuisie abo maBuThes ixero. Ta-
KOX 3aIIUTYEMO XBOPOT'O UM Bi4YB BiH TPYIHOILI 3
KOBTaHHSM, YM KOBTAaHHS BijbHE Ta Oe3neuyne. Sk-
mo € xo4ya O ONWH pe3yJibTaT MO3UTUBHHUN, TO MU
MIPUNMHSAEMO CKPUHIHT 1 3aMOBJIIEMO KOHCYJIbTa-
1Iif0 JIoTOoMe A JIsl OI[iHIOBaHHS (YHKITi1 KOBTaHHS.
SIKIO0 KOBTaHHS BHSABHIIOCSA O€3MEYHHMM, Iepexo-
VMO JI0 Y€TBEPTOro eTamy. SIKIIo Ha I[bOMY eTari
€ TopymeHHs (QyHKII1 KOBTaHHS, TO MH IIPOTIOHYE€-
MO KOMITIEKC TE€PaNeBTUYHUX BIIPAB, SIKUM MOXKHA
JIONIOBHUTH 10 PEKOMEHJIalliif JoTroresaa 1o BiHOB-
JICHHIO KOBTAHHS.
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1. PoOuthcs nerkuii Bamx. Pyx cxoxuii Ha
mo3ixaHHs, ane 6e3 akTuBHOTO BAUXy — 10
TTOBTOPEHb.

2. Tpusanmii i uraBHU# Buanx, 8—10 cekyHz.
Imitauis cBucty (6e33ByuHo) — 10 moBTo-
PEHB.

3. BuMoOBNSAHHS 3BYKY «u». BuMoBmsTH 3 Ha-
npyroto. TpoXu BUCYHYTH HUIKHIO ILEJIEITY
Briepen — 10 moBTOpEHB.

4. Pobury rmuOOKHN BAWX, YTPUMYBATH KiH-
YUK s3UKa 3y0amu (JIETKO, HE TPaBMYIOUH,
HE CHIIBHO). Bumomnsatu CKIIaI;
HHHHHHAAAAAA. 3Byk po3TtaryBatu
SIK MOYKHA JIOBIIIE, TIOKH BHCTa4a€ MOBITPSI.
[Tix yac BUMOBH 3BYKY, SI3UK HE OIyCKAaTH
i IPOJIOBXKYBaTH yTpuMyBaTH — 10 mMOBTO-
PEHB.

5. «KosrampHi pyxu» (6e3 ki 1 6e3 piguHu):
BIMXHYTH, 3aTpUMaTd MOAMX, KOBTHYTH
CIMHY 1, He BHUIMXAIOYH, MOKAIUIATH JBa-
TpH pasu (IPU 3aTPUMIIL TUXaHHS) — 5 10-
BTOpCHb.

6. MaxkcuManpHO «IpUOpaTH» S3UK BCeEpe-
IUHY pOTa i yTPUMYBAaTH HOTO B TaKOMY
mosioxkeHHi 1 cekynay. [TotiMm po3cnadburu
SI3UK, IOBEPTAIO4YM HOro B 3BHYAHE IIO-
JIOKEHHS — 5 IIOBTOPEHB.

7. 3podutn koBTOK (0e3 DKi 1 0e3 pinuHM).
KoBTok 3po0utH i3 3ycuuiam. Aje He po-
OuTH HOTO N0 KIiHIS, B BEPXHBOMY IOJIO-
JKCHHI MiTHoOMYy «ATaMoBOro s0IyKay (Ka-
JIMK) 3aTpUMaTHCS HA 2 CEKYHIH i MOTIM
3poOUTH 3aBepIIaIbHUN KOBTOK. Bmpama
BHKOHYETHCS 13 3YyCHIUIAM — 5 TOBTOPEHb.

8.  TlokamuroBaHHS 3 BUCYHYTHM SI3UKOM — 5
MIOBTOPEHb.

9. BumoBwutu mo 4ep3i 3Byku «K», «I, «X»
— 10 moBTOpEHB.

10. BumoBuTH 1O uep3i 3BYKH «A», «O», «¥Y»,
«@». 3ByKH BUMOBJATH i3 3YCHJUIIM 1 Ha-
TUCKOM — 10 HOBTOpEHB.

SIKII0 KOBT@HHS Ha TPETbOMY €Talli BUSBHIIOCS
0e3neyHNM, TO MEPEeXoUMO JI0 YETBEPTOTO eTaIry,
Ha SKOMY MH JIa€EMO XBOPOMY IOiCTH OBoYeBe abo
KapTOIUISTHE IIOpE, MICHsI YOro CIIOCTEPIraeMo 4u
HE Majae Hka 3 poTa, 9YM € HaKOIMWYCHHS a0o0 3aiu-
KK KI B POTi, YM XBOPHUH Kamwisie abo TaBUTHCS
xero. Takox MUTAEMO XBOPOTO UM BiUYB BiH TPY-
JIHOIII 3 KOBTaHHSIM, KOBTAHHS BijbHE Ta O€3IE€YHE.
SIKmo € xo4a 6 OMH pe3yabTaT MO3UTHBHUI, TO MU
NPUIHAHIEMO CKPUHIHT 1 3aMOBIISIEMO KOHCYJIbTa-
110 JIOTOTe/1a JUIsl OLiHIOBAaHHS (DyHKIIi KOBTaHHS.

SIKmo KOBTaHHA BUSIBHIIOCS O€3NEYHMM, IEPEXO-
MO JIO TI’ATOTO eTammy abo Ipu3HAYaeEMO XBOPOMY
M’SIKy HieTy. SIKIO0 Ha HbOMY eTalli € MOPYIICHHS
¢yHKIIi KOBTaHHSA, TO MH IIPOMOHYEMO KOMILIEKC
TepareBTHYHHX BIIPAB, SKUH MOXHA JOTIOBHHUTH JI0
peKOMeHalliil Jloromneaa no BiHOBJICHHIO KOBTaH-
Hs. Ha yeTBepTOMy eTari MU peKOMEHAYEMO TaKUi
KOMIUIEKC BIIPAB:
1. KoBraHHs KamikomomiOHOT Tki, pinIuHH,
KOBTaHHS CJIMHH.
2. TlozixaHHs, MUPOKO BiAKPHUBAIOYH pPOT,
CIJIFHO BTATYIOYH TOBITPs, ane 6e3 moMiT-
HOTO BUJIUIXY.
3. ToxaxukyBamHsa. Illmpoko BigKpHBIIK
POT, HANpPYXUTU M'A3M IUIEYOBOrO MOsCA,
K1, BCbOTO JTHA POTOBOI MOPOXXKHHUHHU 1, 3
CHJIOIO CTHUCKAIOUYH KYJAKH, BiIKAIUIATUCS.
BukonyeThcs nepes 13epKagom.
4. TloxaxuKyBaHHS 3 BUCYHYTHUM SI3UKOM.
5. Timboke muxaHHS 4yepe3 poOT IPH 3aTHUCHY-
TOMY HOCI 1 4epe3 HiC P 3aKPUTOMY POTi.
6. 3poOuBmIH moTIEpeTHHO OIFOBOTHHH PYX, 3
HaNpyrorm M's3iB IUICYOBOTO TMOsica, PYK,
mui TOJOCHO BIJKAIUIATHCA 31 3BYKOM
«@n.
7. ImiTauis xyBaHHs (BiIOyBa€ThCsl eHepriii-
HE CKOPOYEHHS M'sI31B rOpTaHi, IIIOTKH).
8. HacuinyBaHHs: a) TonyOMHOMY BOpPKYBaH-
HIO, 0) CTOrOHy, B) MyKaHHIO. Imitaris
CBHCTY.
9. IIporosomeHHs TOJIOCHAX 3BYKIB «a — € — 1
—0—Yy»
10. TlonockaHHS TOpjia BaXKUMH piAHHAMH
(KuCiIB, CiK 3 M'IKOTTIO, BAPCHHSM).
11. KosranHus: a) cnuHH, 0) Kpamneib BOJIH, CO-
Ky; IMITaI[is] KOBTAJIBHUX PYXIB.
12. Tlo3ixaHHSs, HLIMPOKO BiIKPUBAIOYHU POT.

SIKII0 KOBTaHHSI HA YETBEPTOMY €Talli BUSBHIIO-
csi 0e3neyHUM, TO MEPEXOIMMO JI0 I’SITOTO eTay,
Ha SKOMY MH JIaEMO XBOPOMY M’SIKY JIETY, MiCIS
YOro CHOCTepiraeMo 4M He majae Hka 3 pora, Yd €
HaKOMHMYEHHS a00 3IMIIKK TKi B POTi, UM XBOPHIi
Kanuisie abo 1aBuThes Dkero. TakoX MUTAEMO XBO-
pOro YM BiAYYB BiH TPYAHOIIl 3 KOBTaHHSM, KOB-
TaHHA BigbHE Ta Oe3meune. Skimo € xo4ya 0 omuH
pe3yJIbTaT HO3UTHBHUM, TO MU IPHUIUHIEMO CKPH-
HIHT 1 3aMOBJISIEMO KOHCYJBTAIlIO JIOTOTENa JIs
OIIHIOBaHHS (YHKIIi KOBTaHHA. SIKIIO KOBTaHHS
BUSIBIJIOCST O€3IIEUHHM, MOTOKYEMO 3 JIOTOIEI0OM
NIPU3HAYCHHS! 3BMYAWHOTO XapuyBaHHs. SIKIIo Ha
LOMY €Tali € MOpYyIIeHHs (QYHKIii KOBTaHHS, TO
MH TIPONOHYEMO KOMIUIEKC TE€paNeBTUYHUX BIIPaB,
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SIKAH MO’KHA JTOTIOBHUTH JI0 PEKOMEHIAIIIH JIOTOTIe-
Jla 10 BiTHOBJICHHIO KOBTaHHA. Ha m’stoMy erami
MU PEKOMEHIYEMO TaKUi KOMILIEKC BIIPAB:

1. BuxigHe TOJOKEHHS TMAIli€HTA: JIe)Kadl Ha
KHBOTI, pyKu ynopom nepen cobor. Tpe-
0a MaKCHMaJbHO MPOTHYTHUCS Ha3aj, 100
30BHIIIHS TIOBEPXHsI Wi HATATHYJIACS Ma-
KCcUMasbHO. BukonyBatn 5—6 minxomnis.

2. Buxigne moJio)xeHHs HalicHTa: JIE)KA4d HA
KHUBOTI, pyKH miepen coboro. Ha BuTsIrHY-
THUX pyKax MPOTHHATHCA Hazaj — 6 migxo-
IiB.

3. BuximHe monoXeHHS MaIli€eHTa: JIeXadd Ha
CIIMHI, HOTH 3iTHYTI B KOJIHHUX CyTiI00ax.
Ha Bauxy HamaraTucs miIHATH Ta3, Ha BH-
JUXY BUXIJTHE MTOJIOKCHHS — 6 MIOBTOPIB.

4. 3MmiHa TONOXKEHHS TOJOBH (IIOBOPOT B
CTOPOHY ypa)KeHHSI — B CTOPOHY HapeThd-
HUX M'S3iB TJIOTKUA a00 s3MKa) IJIs 3MCH-
IICHHS IMOBIPHOCTI acmipartii.

5. Tporunamssa migbopimns o TPyIHWHU Tie-
pex MOMEHTOM NpPOKOBTYBaHHS IKi, sKe
CIpursi€ TOPIBHAHHI HAATOPTaHHUKA 1 dep-
MAIOTIOAI0HO-TIIATOPTAHHOI CKIIAIKH, IO
MPU3BOHUTH 10 3aKPUTTS JUXATBHUX MUIS-
XiB MiJ] YaC KOBTaHHI.

6. IlonsiifiHe KOBTaHHS — 3AIMCHEHHS MMOBTO-
PHOTO KOBTQJILHOTO PYXY 3 METO MiHIMi-
3anii pedIrokcy miciast KOBTaHHS 1 3amo0i-
TaHHS HOBOI acmipariii.

7. Kamenp micias KOBTaHHA — 3I1HMCHEHHS
KaUTLOBUX PYyXiB TICIs TPOKOBTYBAHHS
TKi 3 METOFO 3armo0iraHHs acIiparii.

8.  Ipuiiom Illelikep — B MOJNOKEHHI JIeKAYU
Ha CHHHI MiJHIMATH TOJIOBY MPOTATOM Je-
KUTBKOX CEKyHI, moBTOprotodn 1ie 20 pas.
Cripusie OKPAIIEHHIO BIKPUTTS BEPXHBO-
ro c(hiHKTepa CTPaBOXOY 3a PaXyHOK 3Mi-
LHEHHS HAAMiA'I3uYHOr0 M'i3y 1 3MeH-
IICHHS THM CaMUM 3allUIIKiB DKi B TOpPIi
IiCJIST KOBTAHHS.

9. Ipuitom MeHaenbcoHa — TpHUBajJe CKOPO-
YeHHS HAJIII'I3UKOBAX M'S3iB 3 METOIO
3a0e3nedeHH s MiIiioMy ropTaHi, BIAKPUTTS
BEPXHBOTO C(iHKTEpa CTPaBOXOAy 1 3a-
KPHUTTS AUXAJIbHHUX IIISIXIB.

10. [JIOTOpKHYTHCS KiHYMKOM SI3UKa JIO M'SKO-
ro migHeOIHHS 3 BIAKPUTUM POTOM, a TO-
TiM — 3 3aKpuUTHM (6—8 paziB).

11. MiuHo yTpUMYyIOYN KiHYMK SI3UKa 3yOamu,
3pOOHUTH KOBTaJLHMH PyX (NOBHHHO Bij-

qyBaTHCS HAMpyra B TOPJi i yTpyJAHEHHS
Ha TTOYaTKy KOBTaHHS).

12. CunpHO HagyTH MIOKH 1 yTPUMYBATH iX B
IIBOMY CTaHi 5—6 CeKyH[I.

13. Tocrtykyroun mnajpLsIMH II0 TOpTaHi Ha
OJTHOMY BHJHXY, TATHYTH 3BYK «i» TO HH-
3bKO0, TO BHCOKO.

14. BumoBiATH KimbKa pasiB, YTPUMYIOUH
KIHYMK BHCYHYTOTO SI3MKa MajbLSIMH, 3BY-
KH «i/a» (KOJEKTHBHI Mijk COGOI0 May3010).

15. BucyHyTH sBHK i, He 3abHWparoud HOro,
BHUMOBJIATH 3BYK «I» 5 pasiB.

Oo0roBopenHs pe3yabTartiB. [lamieHT 3 iHCYIB-
TOM HE [TIOBUHEH iCTH, IUTH Ta MPUMMATH Yepe3 POT
miku (Hidoro yepe3 por — HUP), noku e Oyne
BCTaHOBJICHO, 110 KOBTaHHA € Oe3nmeuHuM. CKpu-
HIHT Ha TIOpYyLICHHs (DYHKIIT KOBTaHHSI BUKOHY€ETh-
Csl JIIKYIOUUM JlikapeM a0o0 iHIIMM IiATOTOBJICHUM
MEIUYHHM MEPCOHAJIOM 3a CIEliajJbHOI0 KapTOI.
BciMm marmieHTam, W THM, SKi YCIIIIHO TPOHIILIH
CKpHHIHT mucdarii, HeoOXiTHO MIOACHHO MPOBOIH-
TH MOHITOPHUHT TIOPYIIEHh KOBTaHHS BIPOJIOBXK
YChOTO TEpioAy TocCHiTami3amii, TOMy IO IOpY-
IICHHS KOBTaHHS MOXYTh PO3BHHYTHCS Y BiATep-
MmiHoBaHoMy nepioai [11]. [Mauientu 3 aucariero
MOBHHHI MPOXOJUTHU IOJACHHUA MOHITOPUHT BIIPO-
JIOBX TEPINUX JBOX TIOKHIB ICJII BHHUKHCHHS
IHCYJIBTY JUJIsl BU3HAUeHHsI NOKpamanHs. CKpUHIHT
Jucdarii IpoBOIUTHLCS OLIIs JTiXKKa MallieHTa 1 oS-
rae B OIiHIII PiBHS CBiIOMOCTI MaIli€HTa i fforo 31a-
THOCTI B3TH y9acTh B OOCTE)KEHHI, OIIHII CTYICHS
MTOCTYPAbHOTO KOHTPOJIO (MAIliEHT 3AaTHUH CHi-
TH B BEPTUKAILHOMY IIOJIOKEHHI — 3a MIATPUMKH
9u camocTiiiHo) [1]. SIKIIo marieHT 31aTHUN aKTH-
BHO OpaTu y4acTh B OOCTEXKEHHI 1 MOXKe 3a MiATpH-
MKH CHITH y BEPTUKAILHOMY IOJIOXEHHI, Mpolie-
JIypa TaKoXX Mae BKJIIOYATH: CIIOCTEPEIKEHHS 3a
TririeHoI0 POTOBOT OPOKHUHHU, KOHTPOJIb CIMHOBH-
JIUIEHHS; CIIOCTEPEKEHHS 332 MPOSIBAMH IMOPYIIEHb
pOTOTIOTKOBOT (ha3u KOBTaHHA (3aqyXa, Kallelb,
«BOJIOTHI» TOJIOC), OI[IHKA SIKOCTI TOJIOCY TAaIli€HTa,
¢yHKIIT M’s31B pOTOBOi HMOPOXKHMHM, YYTIMBOCTI
POTOBOI MOPOKHUHH Ta HAYAILHUX BIIJIUTIB TIOT-
KH, 1 3JaTHICTh KAIILJIATH.

3a yMOBU BUSIBJICHHSI MOPYIIEHb KOBTaHHS Il
4Yac CKPHHIHTY, MOJaJbIly MOBHY OI[IHKY KOBTaHHS
13 YyTOUHEHHSM XapakTepy (sika came ¢a3a KOBTaH-
HS MOPYIICHA 1 YOMY) Ta TSDKKOCTI TOPYIIEHb 31iH-
cHIoe (haxiBenp — joromne. Ha migcraBi mporo mpo-
MMOHYETHCS IHIUBIAyalbHA TEPAIEBTUYHA CTPATETis
Ta KOMIIEHCATOPHI MPUHOMH JUIsl 3a1100iraHHs acIti-
paiii Ta BigHOBIICHHS (DYHKII1 KOBTaHHS [8].
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Conclusions/BucHoBKH

OTxe, BCi XBOpi 3 MO3KOBHM iHCYIBTOM BIIPO-
JIOBXK TepIroi 1o micis rocmitaiizamii y cramio-
Hap MTOBHHHI MIPONTH CKPUHIHT Ha TOPYIIECHHS KOB-
TaHHS NepeJ THM, SIK IOYHYTh ICTH, IIUTH YU TIPHIi-
MaTH KA. TecTyBaHHS TIPOBOAWTH CIEIiaIEHO
HaBYCHA MEJCECTpa YM PeadiliToNIor, BUKOPUCTO-
ByOUU TmepeBipeHuil TecT. CKPUHIHT Xap4oBOTO
CTaTycy MHali€HTa HeOOXiTHO MPOBOJIUTH BIPOIOBIK

48 roJl 3 MOMEHTY TOCITiTaJTi3alii.

3amadero peabiLTITONIOTIB € HE JIUIIE BiTHOBICH-
HS JKUTTS TAIli€HTa 3 IHCYJIhTOM. 3a0e3neueHHS
MTOBHOIIIHHOTO XapuyBaHHS XBOPOTO Yy TOCTPOMY
MEPioJIi 3aXBOPIOBAHHSA 3 TUC(Ari€r0 Ta BUKOHAHHS
TepalneBTUYHUX BIpaB AJA Il YCYHEHHS Ta IIOKpa-
LICHHS KOBTaHHS CIIiJI PO3TJSLIATH SIK OKpEeMy JIiKY-
BaJIbHY IHTEPBEHIII0, BAXIMBICTD SKOI HE MOXXHA
HEJIOOIIHIOBATH.

Prospects for future research/ITepcneKTHBH MOAAJBIIMX A0CTiIZKEHD

1. BusHauuTH Ta PO3UIMPUTH POJIb BiAMOBI -
HUX CIICLIATICTIB y BiTHOBJICHH] aKTy KOBTaHHS
3acobamu QizuyHOI peadimiTarii.

2. OcobnuBy yBary i1 NPUILINTH TEPAIEB-
TUYHHUM BIpaBaM y peaOinmitauii qucdarii.
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DETERMINANTS OF FORMATION OF TRUE RESISTANCE
TO ANTIHYPERTENSIVE TREATMENT IN PATIENTS WITH
ARTERIAL HYPERTENSION WITH CONCOMITANT
OBESITY

The aim of the research: identify combinations of genetic and
neurohumoral factors that influence the development of true resistance to
antihypertensive therapy (AHT) in patients with concomitant obesity
(OB).

Materials and Methods. The study included 200 patients aged 45—
55 with uncontrolled hypertension and obesity. Treatment was
prescribed in accordance with the European Guidelines 2018. Thiazide-
like diuretics were additionally prescribed to those patients who did not
reach the target blood pressure (BP) level after 3 months of dual therapy.
Resistant hypertension was diagnosed in 48 patients who had an
uncontrolled course of hypertension at the optimal doses of three
antihypertensive drugs during the next month of their reception, while
true resistance was found in 21 patients. The effectiveness of
comprehensive treatment was evaluated after 6 months.

Results. The application of the logistic regression method at the
stage of initial examination of patients showed that the early predictors
of the formation of truly resistant hypertension in obese patients are
CIMT, HOMA index and genetic polymorphism IRS-1.

After treatment, the model of truly resistant hypertension in patients
with obesity included indicators that influenced its formation at the pre-
treatment stage, as well as the new ones: adiponectin, waist
circumference and genetic polymorphism ADIPOQ.

Conclusions. Genetic markers, insulin resistance, and vascular wall
status play a leading role in the development of true resistance to AHT in
obese patients. It is established that the main determinants of the
formation of true resistance to AHT in patients with this comorbidity are
IRS-1 polymorphism, HOMA index and CIMT.

Key words: resistant hypertension, antihypertensive therapy,
obesity, genetic polymorphism, logistic regression.
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JETEPMIHAHTH OOPMYBAHHA ICTUHHOI
PE3UCTEHTHOCTI O AHTUTINEPTEH3UBHOI TEPAIIIQ
Y XBOPUX HA APTEPIAJIBHY I'lNTIEPTEH3IIO 13 CYITYTHIM
OKUPIHHAM

Meta pmociailskeHHsI: BUSBUTH KOMOIHAIil TeHETHYHHUX 1 HEHpOTy-
MOpaJIbHUX YMHHHKIB, IO BIUIMBAIOTh HA PO3BUTOK ICTHHHOI PE3UCTEH-
THOCTI 10 aHTHTinepreH3uBHOi Tepamii (AI'T) y marmieHTiB 3 cymyTHIM
oxupinaaM (0X).

Martepianu i meroau. Y gocnimpxeHHs BKiIroueHO 200 malieHTiB y
Bini 45-55 pokiB i3 HekoHTpoJboBaHO Al Ta OX. JlikyBaHHS nmpu3Ha-
YaJM BiANOBIAHO 10 €Bpornericbkux HactaHoB 2018 poky. Tum xBopumM,
SKi HE IOCSAINIM IITBOBOrO piBHS aprepianbHOoro tucky (AT) uepes 3
MICSII Ha TOABIMHMI Teparii, JOAaTKOBO MPHU3HAYAIN Tia3UIO0MOIOHUH
niyperuk. Pesucrentny Al miarHocTyBamm y 48 mamieHTIiB, SKi Mand
HEKOHTPOJIbOBaHMH 1epedir AI' Ha ONTHUMaIBHUX J03aX TPHOX TiNOTCH-
3MBHHX IIpeIapaTiB MpOTATOM HACTYITHOTO MICSIS iX MpuioMy, BOAHO-
Yyac ICTHHHA PE3WCTCHTHICTh BUsBIeHa y 21 xBoporo. EdexruBHicTh
KOMILICKCHOTO JIIKYBaHHS OILIiHIOBAJIH Yepe3 6 MICHIIiB.

Pe3yabraTH: 3acTocyBaHHS METOMY JIOTICTHYHOI perpecii Ha eTarmi
MEPBUHHOTO OOCTEXEHHS MaIli€HTIB MPOAEMOHCTPYBAJIO, L0 PaHHIMHU
npeaukTopaMu (GopMyBaHHS ICTUHHO pe3ucTeHTHOi Al y mami€eHTiB 3
oxupinHaM € nokasHuku TIM 3CA, ingexkcy HOMA #i reHeTn4HuiA mo-
nimopodism IRS-1.

ITicns mpoBeseHOTO JiKyBaHHSA B MOJENb iICTUHHO pe3ucTeHTHOI Al y
xBopux 3 OXK BXomumu SIK iHIMKATOpPH, IO BIUIMBAIH HA ii popMyBaHHS
Ha eTari JI0 JIIKyBaHHS, a TAKOXK HOBI IHAWKATOPH: aJUIIOHEKTHH, MOKa3-
HUK oKkpykHOCTi Tamii (OT) Ta renernunnit momimopdizm ADIPOQ.

BucHoBkn. ['eHeTH4HI MapKepH, iHCYJTIHOPE3HCTEHTHICTh Ta CTaH
CYJAMHHOT CTIHKHM BiZirpaloTh MPOBIJHY POJIb B PO3BUTKY ICTHHHOI PE3U-
crenTHOCTI 10 AI'T y maiieHTiB i3 0XupiHHsIM. BcTaHoBIEHO, 1110 OCHO-
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ta TIM 3CA.
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Introduction/Beryn with significant social consequences increasing
disability and mortality [1]. At the same time,
according to the World Health Organization in
2018, obesity is one of the independent risk factors

for the development of cardiovascular pathology

According to the epidemiological studies, the
definition of "non-infectious" epidemics can be
applied to both hypertension (AH) and obesity
(OB). AH takes an important place among diseases
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and a frequent comorbid condition in patients with
hypertension [2]. The simultaneous presence of
hypertension and obesity in patients is associated
with the earlier development of cardiovascular
catastrophes, as well as an increase in the number
of cases of treatment-resistant hypertension [3]. The
prognosis in patients with resistant hypertension is
particularly unfavorable. The risk of developing
cardiovascular complications in the form of stroke,
myocardial infarction, heart failure, end-stage renal
disease is many times greater than in the absence of
resistance to treatment in patients [4-6].
Multifactorial diseases (MFDs) are pathogenetically
dependent on the interaction of exogenous,
endogenous and epigenetic factors. Regardless of
the cause that triggers the pathological process, its
manifestations, taking into account the individual
characteristics of each person's genotype, are
always unique. The study of any MFD, assessment
of hereditary risk factors, and construction of
appropriate  models require consideration of all
these components [7-9]. To date, there are many
questions about the contribution of molecular
genetic and neurohumoral factors in the
pathogenesis  of  cardiovascular  remodeling,
methods for early diagnosis of non-resistant and
resistant hypertension in patients with metabolic
syndrome are in the process of developing [10-13].

Aim of the research. Identify combinations of
genetic and neurohumoral factors that influence the
development of true resistance to antihypertensive
therapy (AHT) in patients with concomitant obesity
(OB).

Materials and Methods.

We examined 200 stage Il hypertensive patients
with class 1-11 obesity aged 45-55, who provided
informed written consent to participate in the study.

Patients underwent a comprehensive general
clinical examination  with  assessment of
anthropometric parameters, office blood pressure
was measured according to the generally accepted
method, and home blood pressure monitoring was
performed to exclude white coat hypertension. In
the absence of both office control and blood
pressure control at home, "uncontrolled persistent
hypertension™ was diagnosed.

The degree of carbohydrate metabolism
disorders was assessed by determining fasting
glucose, glycosylated hemoglobin (HbAlc) and
performing an oral glucose tolerance test. Serum
insulin concentration was determined using Insulin
ELISA kits («kDRG Diagnostics», Germany). The
HOMA index was calculated by the formula:

HOMA-IR = blood glucose (mmol/L) x blood
insulin (uU/mL) / 22.5

HOMA-IR values of 2.77 or more were
regarded as the insulin resistance (IR) presence.

The functional state of adipose tissue was
assessed by leptin and adiponectin parameters, the
state of proinflammatory activity was assessed by
the levels of interleukin-6 (IL-6) and C-reactive
protein (CRP), the activity of RAAS was assessed
by the content of aldosterone and plasma renin
activity. The intensity of lipid peroxidation was
evaluated by indicators of prooxidant activity —
levels of malonic dialdehyde and diene conjugates,
antioxidant capacity - by the indicator of general
antioxidant protection.

Genomic DNA was extracted from peripheral
blood leukocytes using "DNA express blood" kit.
Identification of the G276T polymorphism of the
ADIPOQ gene and the G972R polymorphism of the
IRS-1 gene was performed by the polymerase chain
reaction followed by restriction analysis using
sequences of specific primers (direct -
5'GGCCTCTTTCATCACAGACC-3' and reverse —
5'AGATGCAGCAAAGCCAAAGT-3' for
identification of G972T polymorphism; for
identification of G972T polymorphism — direct —
5'AGTCTGGCTACTTGTCTGGC-3, reverse —
5'ATGAGTTGTCCCCGTCAGA-3). The Bsml
enzyme was used to cleave the polymerase chain
reaction products at genotyping the G276T
polymorphism of the ADIPOQ gene, and the
amplification products were incubated with Alul
restriction enzyme when genotyping the G972R
gene of the IRS-1 gene. The hydrolysis products
were isolated in 3% agarose gel and visualized.
Three genotypes of the IRS-1 gene (G/G, G/R and
R/R) and three genotypes of the ADIPOQ gene
(GIG, GIT, T/T) were identified.

Morphofunctional properties of the heart and
blood vessels were evaluated on an ultrasound
scanner "IMAGIC Agile" (manufactured by
"Kontron Medical", France). Ultrasound scanning
of the arteries was performed according to the
standard method with a linear broadband sensor 5-
12 MHz in duplex mode with color mapping. The
pulse wave velocity in the carotid artery (cPWV)
and the abdominal aorta (aPWV) was determined
using the W-track method. The degree of
endothelium-dependent vasodilation (EDVD) was
determined in a sample with reactive hyperemia
according to the method of D. S. Celermajer in the
modification of O. V. Ivanova [14].

Thiswork islicensed under
Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/

O



V. G. Psarova, M. M. Kochuieva, G. I. Kochuiev, H. A. Tymchenko et al.

EUMJ, 2021;9(2): 138-144

Statistical methods were used for mathematical
data processing: variation statistics, factor analysis,
correlation  analysis, ROC-analysis, logistic
regression method.

Research results and their discussion.

According to the European guidelines for the
management of patients with hypertension in 2018,
drug treatment of patients starts with the double
AHT prescription. Patients received a combination
of angiotensin-converting enzyme (ACE) inhibitor
perindopril and calcium channel blocker (CCB)
amlodipine. The primary target blood pressure
levels were < 140/90 mm Hg. As a non-drug
treatment, patients with hypertension  with
concomitant obesity were prescribed diet therapy
aimed at correcting body weight and reducing
blood pressure to target values. Patients were also
advised to increase physical activity, mainly by
walking at a fast or moderately fast pace for at least
45 minutes per day.

After 3 months from the beginning of the
prescribed therapy, the patients' achievement of the
target blood pressure values was assessed with
double AHT. Patients who achieved BP targets
continued to receive prescribed therapy. The rest
were prescribed a third antihypertensive drug, the
thiazide-like diuretic indapamide. At this stage, a
fixed combination of perindopril arginine,
amlodipine, and indapamide (Triplixam) was
recommended to improve adherence to treatment,
and a diagnostic test was performed to rule out
secondary hypertension. If after 1 month treatment
patients did not reach the target blood pressure
levels with the use of optimal daily doses of three
antihypertensive drugs, they were considered as
patients with resistant hypertension and were
additionally prescribed aldosterone antagonist -
spironolactone.  Physical activity considered
sufficient in case of the increase of the average
intensity of aerobic exercise not least than 300
minutes per week, and patients who did not adhere
to it — patients with reduced physical activity.

According to ESC/ESH criteria, 21 patients
were diagnosed true resistance to AHT. The use of
logistic regression in such patients at the stage of
the initial examination showed that the model of
true resistance included indicators: CIMT
(regression  coefficient (CR) 7.06), genetic
polymorphism IRS-1 (CR 2.90) and HOMA index
(CR 1.62) (p < 0.05 for all indicators). The
influence of these indicators on the formation of
true resistance was confirmed by the odds ratio
(OR) and 95% confidence intervals (CI) and the

area under the ROC curve (0, 953). For HOMA-IR:
OR - 5.03; 95% CI — 2.50-10.11; for IRS-1: OR —
18.15; 95% CIl — 4.46-73.91; for CIMT: OR -
1161.53; 95% CI — 1.5386-25047.42.

Given the above data, the model of true
resistance hypertension to AHT in patients with
concomitant obesity in the pre-treatment phase is as
follows:

y = exp (by +1.62x; + 2.90x, +7.06x3)/[1+ exp
(bo +1.62X1 + 290X2 + 706X3)],

where by = — 19.64 — constant; x;— HOMA-IR;
X, — polymorphism IRS-1; x; — CIMT.

After treatment, the model of true resistance
included some of the indicators that impact the pre-
treatment phase (CIMT (CR 11.08). HOMA index
(CR 1.06)), as well as new indicators (adiponectin
(CR (-2.08)), waist circumference (CR 0,13) and
ADIPOQ polymorphism (CR 2,34), (p < 0.05 for
all indicators)).

The effect of these indicators on the formation
of true resistance to AHT in patients with obesity,
assessed by logistic regression at the after treatment
stage confirmed by the odds ratio and 95%
confidence intervals, as well as the area under the
ROC curve (0.960). For adiponectin: OR — 7.98;
95% CI — 2.36-27.01; for HOMA-IR: OR - 2.89;
95% CI — 0.97-8.60; for waist circumference: OR—
1.14; 95% CI - 1.02-1.27; for CIMT: OR -
65058.06; 95% CI — 20.81-2033729.38; for
ADIPOQ polymorphism: OR -10.40; 95% CI —
1.14-95.02.

Thus, the model of true resistance hypertension
in patients with concomitant obesity:

y = exp (bo—2.08x; + 1.06x, + 0.13x5 + 11.08x4
+ 2.34x5)/[1+ exp (bo—

—2.08x; + 1.06x, + 0.13x3 + 11.08x4 + 2.34x5)],

where by = — 49.94 — constant; x; — adiponectin;
X, — HOMA-IR; x; — waist circumference; x, —
CIMT; xs — genetic polymorphism ADIPOQ.

The results of the study bring some clarity to the
understanding of the features of the differentiated
integration of molecular genetic, neurohumoral, and
environmental factors involved in the formation of
resistant hypertension (RAH) in patients with
concomitant obesity. We have defined the leading
role of genetic markers, insulin resistance and
vascular wall condition in the development of true
resistance to AHT and proved the feasibility of
studying polymorphisms ADIPOQ and IRS-1,
HOMA-IR and CIMT as markers of RAH. It is
important despite significant advances in genetic
research, there is still insufficient data on the
contribution of molecular genetic factors in
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cardiovascular remodeling in patients  with
hypertension, there are quite conflicting views on
the role of gene expression and genetic
polymorphism in development and course of
diseases in different populations of patients [13].
Our proposed methods of mathematical modeling
are quite promising in terms of predicting the
development of RAH in patients with obesity, and
their use expands opportunities for physicians to
individualize a comprehensive therapeutic approach
at the stage of treatment.

According to a number of studies, resistance to
AHT is associated with almost a threefold increase

Conclusions/BucHoBKH

Genetic markers, insulin resistance, and
vascular wall status play a leading role in the
development of true resistance to AHT in obese
patients. The IRS-1 polymorphism, HOMA

in the risk of cardiovascular events [4, 6, 15], and
its prevalence varies depending on the selected
criteria and characteristics of patients. Given the
use of European criteria in 2018, the prevalence of
RAH in adults reaches 13% [4, 16]. The prognosis
in these patients is much worse than in the general
population of patients with hypertension [6, 15].
This justifies the need for a further comprehensive
and balanced approach both to search for new
markers of the disease and to assess their suitability
for accurate risk prediction.

index, and CIMT have been defined to be the
main determinants of the formation of true
resistance to AHT in patients with this
comorbidity.

Prospects for future research/IlepcneKTHBH MOAAIBIINX JOCTIIKEHD

Search for new markers of resistant hypertension and assess their suitability for accurate risk prediction.
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k napryazheniyu sdviga na endoteliy, kak
metod otsenki sostoyaniya endoteliy zavisimoy
vazodilatatsii s pomoschyu  ultrazvuka
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10-YEAR RISK ESTIMATION OF ATHEROSCLEROTIC
CARDIOVASCULAR DISEASE IN HYPERTENSIVE PATIENTS

Introduction. Arterial hypertension is one of the most common
causes of atherosclerotic cardiovascular disease, which is still the
reason of mortality for a lot of persons. Assessment of 10-year risk of
atherosclerotic cardiovascular disease in hypertensive patients is very
important for further treatment improvement.

The aim is the absolute 10-year risk assessment of atherosclerotic
cardiovascular disease in hypertensive patients for further correction
of treatment.

Materials and Methods. We included 61 patients with stage 1 to
2 arterial hypertension into our study. Most of them are women
(70%). The patients were (56.84 + 8.1) years old. The total
cholesterol was (4.32 + 1.0) mmol/l, high and low density lipoprotein
cholesterol — (1.35+ 0.2) mmol/l and (2.44 + 0.7) mmol/l,
respectively.

Online calculator «<ASCVD Risk Estimator Plus» was used. It
included the assessment of age, sex, race, systolic and diastolic blood
pressure, total cholesterol, high and low density lipoprotein
cholesterol, presence of diabetes, smoking status, hypertension
treatment, consumption of statins or aspirin. The risk was classified
as low (< 5%), borderline (5% to < 7.5%), intermediate (> 7.5% to <
20%), or high (> 20%). The results were analyzed statistically using
Microsoft Excel.

Results. For five persons it was not possible to calculate this risk
using the online calculator because of too low values of total
cholesterol and low density lipoprotein cholesterol. Low 10-year risk
of atherosclerotic cardiovascular disease was confirmed in 30
(53.6%) people, borderline — in 2 (3.6 %), intermediate — in 11
(19.6%), high —in 13 (23.2%).

Conclusions. Low absolute 10-year risk of atherosclerotic
cardiovascular disease was determined in more than half (53.6%) of
patients, high — in about quarter (23.2%), intermediate — in the fifth
part (19.6%) of patients with arterial hypertension. For the patients
with borderline and intermediate risks, it is reasonable to continue
therapy with moderate-intensity statins. For hypertensive patients
with high risk, high-intensity statin therapy can be recommended and
low-dose aspirin might be considered if bleeding risk is not
increased. If the absolute 10-year risk of atherosclerotic
cardiovascular disease is low, it is reasonable to assess additionally
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total cardiovascular risk categories and continue moderate intensity
statin therapy in the case of absence of low density lipoprotein
cholesterol goal levels with next lipid profile assessment in 8 (+ 4)
weeks.

Keywords: arterial hypertension, atherosclerotic cardiovascular
disease, statins.
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3 YeHmpom pecnipamopnoi meou- MPUYNHOI0 BUHUKHEHHS aTEPOCKICPOTHYHOTO CEpPIEBO-CYIUHHOTO 3a-
yunu CymAY, m. Cymu, Vipaina XBOPIOBaHHSI, 110 € YaCTOI NPUYMHOI CMEPTHOCTI JUIsi OaraThox Iarie-

HTiB. Came ToMy ouiHka 10-pi4HOrO PpH3MKY BUHHMKHEHHS aTepOCKIEPO-
TUYHOTO CEPLEBO-CYIMHHOTO 3aXBOPIOBAHHS y XBOPHX Ha apTepiajbHy
TiNepTeH3ilo € Ha[3BUYAHO BaXKIMBOIO.

Meta — BuzHauyeHHs 10-piuHOrO abCOJIIOTHOTO PUBUKY BUHUKHEHHS
aTEpPOCKIJICPOTUYHOTO CEPLEBO-CYANHHOTO 3aXBOPIOBAHHS Y MALlIEHTIB i3
apTepiaTbHOIO TIMEePTEH3I€0 A PO3MIIAAY ITOJANBIIO] TAKTHKH BEICHHS
Ta HEOOXiTHOCTI KOPEKIIil IIKyBaHHS.

Martepianu ta meroau. byno obcrexxeno 61 mamieHTa i3 apTepiaib-
HOIO TimepTeH3ielo 1-To Ta 2-T0 CTYIEHiB, OUIBIIICTD i3 AKUX OyIIH KIHKH
(70 %). Bik xBopux cknaB 56,84 + 8,1 poku. CepenHiit BMIiCT 3arajibHO-
ro xojecrepuny OyB (4,32 + 1,0) MMOJIB/JI, XOJIECTEPHUHY JIIMTONPOTEI/IiB
BUCOKOI Ta Hu3bKOI miibHOCTI — (1,35 £ 0,2) mmobe/n Ta (2,44 + 0,7)
MMOJIB/JT BianoBigHo. [lani Oyno mnpoaHa i30BaHO i3 BHKOPUCTAHHSIM
Microsoft Excel.

Pusuk Oyno BH3HAYeHO 3a JIONIOMOTOI OHJIAWH-KaJbKYJISTOpa
«ASCVD Risk Estimator Plus» i3 3a3HaueHHsIM BiKy, CTaTi, pacoBoi
MPUHAIIEKHOCTI, CUCTOJIIYHOTO Ta JiaCTOJIYHOTO apTepialbHOTO THCKY,
BMICTYy 3araJlbHOrO XOJIECTEPUHY, XOJIECTEpUHY JIIONPOTEiNiB BHCOKOI
Ta HHU3BKOI IIITBHOCTI, HASIBHOCTI I[yKPOBOTO Aia0eTy, CTaTycy KypI,
MpUHAOMY aHTHTINEPTCH3MBHUX MpenapaTiB, CTaTUHIB, acmipuHy. Kare-
ropii pusuky: Hu3bKkuit (< 5 %), rpannunuii (5 % — 7,5%), npomMixHUIA
(7,5 % — 20 %) Ta Bucokwuii (> 20 %).

PesyabTaTH. [[ng m’sTH XBOPUX HE BAAJIOCSH BU3HAUWUTH JAaHUI pu-
3WK 32 JIONIOMOTOI0 OHJIaWH-KaIbKYJISITOpa, 110 OOYMOBIIEHO 3aHAJATO
HHU3bKMMH 3HAUEHHSIMH 3arallbHOr0 XOJIECTEPUHY Ta XOJIECTEPUHY JIIOo-
NpoTeiNiB HU3bKOI InbHOCTI. Husbkuid 10-piuHuii aOCoNMOTHUN PU3UK
BUHHMKHEHHSI aTEPOCKJIEPOTUYHOTO CEpPIEBO-CYIMHHOIO 3aXBOPIOBaHHS
Oyno koHctaTtoBaHo y 30 (53,6 %), rpanmunwmii — 2 (3,6 %), mpoMiKHUI
—11 (19,6 %), Bucokuit — 13 (23,2 %).

BucnoBkn. Huzpknit 10-piunuii abCONOTHUH PU3MK BUHHWKHEHHS
aTePOCKIIEPOTUYHOTO CEPLEBO-CYIMHHOTO 3aXBOPIOBaHHS OyJIO BH3HA-
4eHo y Ounbimie HiX mosoBuHU (53,6 %), BucOKui — y uBepTi (23,2 %),
npoMiKHUI — y I’ saToi yacturu (19,6 %) XBOpHX Ha apTepialbHy rinep-
TeHsito. [lpy BHABIECHHI IPaHUYHOIO Ta MPOMIKHOTO PU3UKY TOLIIHHO
MPOJIOBXKHUTH IPUHOM CEpe/IHIX 103 CTATHUHIB; BUCOKOTO PU3HKY — BHUCO-
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KHX JIO3 CTAaTHHIB Ta HU3HKUX JI03 aCHIpPUHY Y pa3i BiZICYTHOCTI BUCOKOTO
pu3uKy kpoBoted. [lpu Bu3HaYeHHI HU3BKOTO 10-pivHOTO aOCOFOTHOTO
aTEPOCKICPOTUIHOTO CEPIEBO-CYINHHOTO PU3UKY TOLIIBHO OIIHHUTH i
3araJbHUM CepIEBO-CyIMHHNAN PU3UK Ta, Y BHIIAAKY BiICYTHOCTI IiJIBO-

BUX 3HA4Y€Hb XOJIECTEPUHY JIIONPOTEINiB HU3bKOI IIUILHOCTI, MPOIOB-

JKUTH CEPEJHBOJI030BY CTAaTHHOTEPAITIO 3 OAANBIION OLIIHKOIO ii edexk-
TUBHOCTI uepe3 8 (& 4) TIKHI.
KoarouoBi ciioBa: aprepianbHa rinepreHsis, aTepoCKIEpOTHYHE Kap-

HiOBaCKyJ'IﬂpHe 3aXBOPIOBaHHsA, CTATUHU.
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Introduction/Beryn

Arterial hypertension (AH) is the major
preventable cause of cardiovascular disease (CVD)
and all-cause death globally in Europe [1].
Substantial  progress has been made in
understanding the epidemiology, pathophysiology,
and risk associated with hypertension [2].

Atherosclerotic cardiovascular disease
(ASCVD) defined as coronary heart disease,
cerebrovascular disease, or peripheral arterial
disease presumed to be of atherosclerotic origin [3].
It is the leading cause of morbidity and mortality
globally. In the United States, hypertension
accounts for more ASCVD deaths than any other
modifiable ASCVD risk factor [4].

AH is the major risk factor for both ASCVD
and microvascular complications. Moreover,
numerous studies have shown that antihypertensive
therapy reduces ASCVD events, heart failure, and
microvascular complications [3].

Estimating an individual’s 10-year absolute
ASCVD risk is used to guide decision making for
many preventive interventions, including lipid
management [5] and blood pressure management [6].

It should be the start of a conversation with the
patient about risk-reducing strategies  (the
“clinician—patient discussion”) and not the sole
decision  factor  for  the initiation  of
pharmacotherapy [4].

Ideally, risk charts should be based on country-
specific cohort data [7].

Materials and Methods. We observed 61
patients with AH. AH was confirmed when the
level of systolic and diastolic blood pressure was
more than 140 mmHg and 90 mmHg, respectively.

Patients may have AH of stage 1 or 2. The
classification of AH was assessed according to
2020 International Society of Hypertension Global
Hypertension Practice Guidelines, in which stage 3
of AH is absent and stage 2 is determined for all
persons, when the levels of systolic and diastolic
blood pressure is more than 160/100 mmHg,
respectively. Furthermore, the sorting of stages is
not defined according to these latest guidelines [8].

The patients were (56.84 + 8.1) years old. We
observed 18 (30 %) men and 43 (70 %) women.
Their race was white. The level of systolic blood
pressure was (162.84 + 8.3) mmHg, diastolic —
(97.33 £ 7.1) mmHg. The total cholesterol was
(4.32 £ 1.0) mmol/l, high density lipoprotein
cholesterol — (1.35 + 0.2) mmol/l, low density
lipoprotein cholesterol (LDL-C) - (244 =+
0.7) mmol/l. History of smoking was absent in
these patients. The coexistent pathology such as
obesity, overweight, dyslipidemia was present in 43
(70 %) of patients.

Participants ~ were  treated by  dual
antihypertensive therapy, which included renin-
angiotensin-aldosterone system inhibitors (lisinopril
10-20 mg or telmisartan 40-80 mg once daily in
the morning) and calcium channel blocker
(amlodipine 10 mg once daily in the evening).
Additionally, for improvement of lipid profile
disorders confirmed before the examination all of
them had been treated with atorvastatin (10-20 mg
once daily in the evening) previously.

Online calculator «ASCVD Risk Estimator
Plus» was used for determination of it. It can be
done only for persons from 40 till 79 years old.
Documented ASCVD includes previous acute
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coronary syndrome (myocardial infarction or
unstable angina), stable angina, coronary
revascularization (percutaneous coronary
intervention, coronary artery bypass graft surgery,
and other arterial revascularization procedures),
stroke and transient ischaemic attack, and
peripheral  arterial  disease.  Unequivocally
documented ASCVD on imaging includes those
findings that are known to be predictive of clinical
coronary disease with two major epicardial arteries
having > 50% stenosis), or on carotid ultrasound [7].

ASCVD Risk Estimator Plus utilizes age, sex,
race, systolic and diastolic blood pressure, total
cholesterol, high density lipoprotein cholesterol,
low density lipoprotein cholesterol, presence of
diabetes, smoke, treatment of AH, consumption of
statin or aspirin for assessment.

The inclusion criteria of the study were arterial
hypertension, obesity, overweight, dislipidemia.
The exclusion criteria documented were ASCVD,

cancer, acute viral and bacterial infections,
hepatitis, fourth and fifth stage of chronic kidney
disease with glomerular filtration rate less than
30 ml/min.

ASCVD 10-year risk is classified by low
(< 5%), borderline (5% to < 7.5%), intermediate
(= 7.5% to < 20%), or high (> 20%) [4].

Results and discussion. For five persons (8 %)
it was not possible to calculate ASCVD Risk on
online-calculator. In all other 56 patients we
evaluated this risk. Three of them had 1.7 mmol/l of
LDL-C. The online calculators is invalid for low
density lipoprotein cholesterol LDL-C which is less
than 1.8 mmol/l. In two persons total cholesterol
was too low (3.2 mmol/l) to calculate risk score.

In all other 56 patients we determined this risk.
Low ASCVD 10-year risk was confirmed in 30
(53.6 %), borderline — 2 (3.6 %), intermediate — 11
(19.6 %), high — 13 (23.2 %). The results of
ASCVD 10-year risk was imaged in Figure 1.

%

19.6

H high
intermediate

borderline

low
53.6

s

Figure 1 — 10-year absolute atherosclerotic cardiovascular disease risk in hypertensive patients

According to 2019 ACC/AHA Guideline on the
Primary Prevention of Cardiovascular Disease in
adults at intermediate risk, statin therapy reduces
risk of ASCVD, and in the context of a risk
discussion, if a decision is made for statin therapy,
a moderate-intensity statin should be recommended
(class 1) [4].

Furthermore, in patients at borderline risk in
risk discussion, the presence of risk-enhancing
factors may justify initiation of moderate-intensity
statin therapy (class Il B) [4]. The moderate doses
of atorvastatin include 10-20 mg daily [9].
Therefore for patients with borderline and

intermediate risk we recommended to continue
treatment with such doses.

According to 2019 ACC/AHA Guideline on the
Primary Prevention of Cardiovascular Disease
Maximal ASCVD risk reduction is desired, it is
reasonable to use a high-intensity statin to lower
LDL-C by > 50% [4]. In context of this it is
reasonable to recommended high-intensity statin
therapy (atorvastatin 40-80 mg daily) for patients
with high ASCVD 10-year risk.

According to 2019 ACC/AHA Guideline on the
Primary Prevention of Cardiovascular Disease for
patients with low (< 5 %) ASCVD 10-year risk it is
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recommended to emphasizing of lifestyle for risk
factors reduction. In the case of our study the risk
factors connected with lipid profile disorders are
persistently elevated LDL-C (> 4.1 mmol/l) and
triglycerides (> 2.0 mmol/l). In addition, in adults
with AH, including those requiring antihypertensive
medications weight loss is recommended to reduce
BP [4].

The levels of LDL-C in our participants with
low ASCVD 10-year risk did not exceed
4.1 mmol/l. Among 30 (53.6 %) patients with low
ASCVD 10-year risk the levels of triglycerides
were more than 2 mmol/l in 7 persons for which it
is recommended to continue lipid lowering therapy.

That is why for further management of 23
participants with low ASCVD 10-year risk and
normal triglycerides we decided to analyze
additionally the total cardiovascular risk categories
with next determination of LDL-C goal levels
according to 2019 ESC/EAS Guidelines for the
management of dyslipidaemias [7]. For patients
without goal levels it is recommended to continue
treatment with statins.

Conclusions/BucHoBKH

1. Low atherosclerotic cardiovascular disease
absolute 10-year risk was determined in more than
half (53.6 %), high — in about quarter (23.2 %),
intermediate — in the fifth part (19.6 %) of patients
with arterial hypertension.

2. Atherosclerotic cardiovascular disease abso-
lute 10-year risk is recommended for hypertensive
adults in the case of further treatment improvement.

3. If the atherosclerotic cardiovascular disease
absolute 10-year risk is borderline, intermediate it is
reasonable to continua therapy which must include
moderate-intensity statin (atorvastatin include 10—
20 mg daily).

Among the 23 patients, 14 had low total
cardiovascular risk and 9 — moderate. The goal
levels of LDL-C were not determined in 1 person
with low and in 5 with moderate total
cardiovascular risk. The absence of high and very
high total cardiovascular risk was connected with
the sex (all these 23 persons are female), absence of
smoking, age (from 44 till 65 years old).

As a result, it was recommended to continue
treatment with moderate doses of atorvastatin in 13
patients with low ASCVD 10-year risk with next
assessment of lipid profile in 8 (= 4) weeks.

For persons with the presence of LDL-C goal
levels according to 2019 ESC/EAS Guidelines for
the management of dyslipidaemias [7] annually
checking of lipid profile was advisable.

According to 2019 ACC/AHA Guideline on the
Primary Prevention of Cardiovascular Disease low-
dose aspirin (75-100 mg orally daily) might be
considered for the primary prevention of ASCVD
among select adults 40 to 70 years of age who are
at higher ASCVD risk but not at increased bleeding
risk [4].

4. If the atherosclerotic cardiovascular disease
absolute 10-year risk is low it is reasonable to de-
termine additionally total cardiovascular risk cate-
gories and continua moderate intensity statin
(atorvastatin include 10-20 mg daily) in the case of
absence low density lipoprotein cholesterol goal
level with further assessment of lipid profile in 8
(£ 4) weeks.

5. For hypertensive patients with high risk
high-intensity statin therapy (atorvastatin 40-80 mg
daily) can be recommended and low-dose aspirin
(75-100 mg orally daily) might be considered among
persons who are not at increased bleeding risk.

Prospects for future research/IlepcneKTHBH MOAAJBIINX J0CTiIKEHD

Perspectives for future research include assessment of lipid profile spectrum and ASCVD 10-year risk in
persons with AH secondly in 6 months for determination of possible reduction of it on the background of

moderate-intensity and high-intensity statin therapy.
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ENDOGENOUS INTOXICATION SYNDROME ACTIVITY IN
BILIARY AUTONOMIC VISCERO-VISCERAL
CARDIONEUROPATHY

Toxic excess of biologically active substances named middle
molecules (MM), which include byproducts of normal and altered
metabolism, products of inflammation and oxidation, bacterial remnants,
antibodies and immunoactive substances, plays an important role in
pathogenesis of gallbladder diseases and biliary autonomous viscero-
visceral cardioneuropathy (BAVVCNP). In order to assess activity of the
endogenous intoxication syndrome secondary to BAVVCNP, we
examined 20 patients with coronary heart disease to determine the levels
of MM in the blood (total and at 238, 254, 266, and 280 nm waves); the
levels of MM in urine (at 238, 254, 266, 282, 288, and 310 nm waves)
with calculation of aromaticity index (MM 238/280), peptide-nucleotide
index (MM 238/266), distribution index (MM 280/254), and L-arginine,
and nitrites of the urine. The results were statistically processed.

It was revealed that in case of BAVVCNP the severity of the
endogenous intoxication syndrome was higher for all specific parameters
of endotoxicosis, and especially for the total level of MM in blood
(0.77 £ 0.13 units vs. 0.46 + 0.13 units, p = 0.08), the MM level at 238
nm wave (1.53 + 0.55 vs. 0.49 + 0.06, p = 0.08) and hydrophilic MM
level in the urine at 288 nm long waves (0.72 + 0.12 vs. 0.40 £ 0.11, p =
0.05) and 310 nm (0.27 + 0.08 vs. 0.10 + 0.03, p <0.05). According to
the literature, this may indicate an increase in levels of cholecystokinin,
leptin, endothelin, proinflammatory interleukins and tumor necrosis
factor a. According to the correlation analysis, activation of endogenous
intoxication syndrome was associated with lipid distress syndrome,
increased leptin content and accelerated renal filtration.

Key words: gallbladder diseases, biliary autonomic viscero-visceral
cardioneuropathy, endogenous intoxication syndrome, middle
molecules.
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Pe3rome

Jlapuca M. CTpiabuyk

Kagpeopa mepanii Ne 1, meouunoi

diacHocmuku ma eemamonozii i
mpancgysionoecii, Jlveiecokuii Ha-
YiOHanbHUNL MeOUdHUll YHieepcu-
mem im. Jlanuna ['anuyvkoeo,
M. JIveis, Ykpaina;

Mapra O. Konapariok,

Kagpeopa enympiwmnvoi meouyunu
Ne2,  Jlveiecokuii  HayioHanrbHUl
MeOuyHull yHigepcumem im. Jlanu-
aa Ianuyvkozo, m. Jlveis, Ykpaina

AKTHUBHICTbh CHHAPOMY EHJIOTEHHOI THTOKCHUKAIIII
IIPU BUIIAPHIA ABTOHOMHIN BICLIEPO-BICLIEPAJIBHIN
KAPJIIOHEMPOITATIQ

YV martorenesi ypakeHb xoBUHOro Mixypa (J)KM) Ta OimiapHoi aB-
TOHOMHOI Biciepo-BicuepaiabHOl KapnioHeipomarii (BABBKHII)
Bilirpa€e pojb TOKCHYHUH HAIUIHIIOK 0i0JNOTiYHO aKTUBHUX PEUYOBHH
cepenuboi MonekyisipHoi macu (MCM), 1o SKMX HalleXKaTh PEUOBHHH
HOPMAaJIbHOTO Ta 3MIiHEHOTO MeTaboIri3My, MPOIYKTH 3amajcHHS Ta
OKHCHEHHs, OaKTepianbHi PElITKH, aHTHTIJIA Ta IMyHOAKTHBHI pevo-
BUHHU. 3 METOI0 OLIHKH aKTUBHOCTI CHHJIPOMY €HJOTCHHOI iIHTOKCH-
kanii 3a ymoB BABBKHII oGctexxeno 20 mamieHTIB 3 ilIeMidyHOO
XBOpoOoto cepus 3 BU3HaueHHsIM piBHIB MCM y kpoBi (3arajibHOTO
Ta Ha XBWISIX NOBXUHOIO 238, 254, 266, 280 um); MCM cedi Ha XBH-
nax 238, 254, 266, 282, 288, 310 HM 3 pPO3paxyHKOM KOE(]iIli€HTiB
apomarmaHocti (MCM 238/280), mentuaHo-HyKIeoTuanoro (MCM
238/266), posnoxineHoro (MCM 280/254), L-apriHiHy Ta HITPHUTIB
cedi. PesynpTaTn onpanboBaHi CTATHCTUYHO.

Bcranosneno, mo 3a ymoB BABBKHII BupaxeHicTh CHHAPOMY
eHJIOTeHHO1 IHTOKCHKalii Oylla BHINOI 3a yciMa criequ(piYHUMH ma-
paMeTpaMu €HIOTOKCHUKO3Y, a 0COOJIMBO 3a 3arajbHuM piBHeM MCM
kposi (0,77 + 0,13 oa. mpotu 0,46 + 0,13 ox., p = 0,08), piBHeM Ha
xBuii 238 um (1,53 + 0,55 npotu 0,49 + 0,06, p = 0,08) Ta rigpodi-
apHUME MCM ceui Ha noBrux xBwisix 288 um (0,72 + 0,12 npotu
0,40 £ 0,11, p = 0,05) ta 310 M (0,27 £ 0,08 mpoTu 0,10 + 0,03, p <
0,05). 3a manmMu JiTepatypH, e MOXKe BKa3yBaTH Ha 3pOCTaHHS PiB-
HIB XOJICHUCTOKIHIHY, JENTHUHY, €HIOTEINiHY, IMPO3allallbHuX iHTep-
NMeHKiHIB Ta pakTopy HEKPO3y MyXJIHH 0. 3a KOPEIAiHHAM aHaIli30M,
aKTHBAIliA CHHIPOMY €HJIOTCHHOI IHTOKCHKAI[Il acoIlifoBaIach 3 Jilli-
JHUM JIUCTPEC-CUHAPOMOM, 3POCTaHHIM BMICTY JIEHTHHY Ta NPHUII-
BU/IIIEHHSIM HUPKOBOT QiiabTpanii.

KirouoBi ciioBa: ypaxeHHs )KOBUHOTO MiXypa, OiliapHa aBTOHO-
MHa BiCIlepO-BicliepajbHa KapaAiOHEHpOMAaTis, CHHIAPOM CHIOTCHHOI
IHTOKCHKAII[i1, MOJICKYJIH CePEIHBOT MACH.
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Introduction/Beryn

Y maroreHesi 6araTbox XBOpoO Baromy poiib Bi-

aMiHM, MeIiaTOpH 3amlalieHHs, 3CiJaHHS Ta OKHC-
HEHHSI, OKCUJ] a30TY, aHTHTIJa Ta IMyHHI KOMIUICK-
CH), 1 TPOIYKTiB MOPYIIEHOT0 MeTaboIIi3My (ajbe-

JIrpae TOKCHYHUIA HAITHIIOK O10JIOTIYHO aKTUBHUX
pedoBUH cepeqHboi MosekyisipHoi macu (MCM),
T00TO, 300-5000 NANBTOH, Y TOMY YHCII 1 IPOAYK-
TIB HOpMaJIbHOTO MeTaboiyi3My (ImipyBar, JIakTar,
KpeaTHHIH, CeYOBHHA, XOJICCTEPHUH, TJII0K03a) 1 pe-
TYJSITOPHUX CHCTEM OpraHi3My (rOpMOHH, OiOTeHHi

TiM, KETOHU, KapOOHOBI KUCIIOTH) YW Aerpaiamii
Yy)KOpIZIHUX eJIeMEHTIB (J1irornoiicaxapuan Oaxre-
piH, rimiko- Ta minonpoteinn, dpocdomimian) [1]. 1
TOKCHYHI PEYOBHHH MOXXYTh OJIOKYBAaTH PELENITOPH
KIIITHH, 3MIHIOBATH NMPOHHUKHICTH KIITHHHUX MEM-
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Opan [2] i BrumiBaTH Ha MeTabOJIi3M Ta IPOILECH
3amajnxeHHs, 3CiIaHHsA, OKHCHEHHS, TIIOKYpOHi3alii,
IO TIPOSIBIIETHCS TOTIHOJICHHSM IaTOJIOTIYHOTO
nporiecy [1] Ta HecrmemupiUHUMHE KITIHIYHAMHA
o3Hakamu [3]. TokcH4YHI PEUOBHMHH MeTabOII3y-
I0ThCSl IEPEBAYKHO Y MEUIHIII 3 YTBOPEHHSM JIiNOdi-
JBHUX Ta TiAPODITBHUX MOXITHUX Ta BUBOIATHCS 3
JKOBYIO a00 uepe3 HUPKH. TOMy CTaH >KOBYOBHBIJI-
HOI CHCTEeMH Ta jxoBueBoro mixypa (JKM) 3okpema
BiZlirpae MPOBIAHY POJIb y BHPAXKEHOCTI CHHIPOMY
engorernoi inTokcukarii (CEI).

Bimomo, mo mpoxyKTH €HIOTOKCHKO3Y Cepea-
HBOI MacH BiATIOBiaJbHI 32 PO3BUTOK KapIioMeTa-
OONIYHUX YCKIIAaJHEHb, 30KpeMa Y MAIi€HTIB 3 Xpo-
HIYHOIO XBOpOOOI0 HUPOK [4, 1] Ta moB’s13aHi 3 piB-
HEeM 3arajibHol Ta KapAioBaCKyJSPHOI JIETAILHOCTI
B OHKOJIOTIYHUX XBOpUX [S5], IO AesKi HayKOBIi
MOSICHIOIOTh 3MIHOIO €KCIIpecii perenTopiB 10 Tic-
TaMmiHy 30Kkpema [6]. OxHak, WMOBIpHE NPUYMHHE

sHaueHHss CEl y martoreHesi ypakeHb cepus 3a
yMOB OlmiapHUX mOpymeHs (OiutiapHa aBTOHOMHA
BicIIepo-BicIiepabHa KapIioHeWpomaris,
FABBKHII) BuBUeHEe HEZOCTAaTHHO, IO 3YMOBHIIO
JIOITBHICTh Ta aKTYAIBHICTh HAIIIOTO TOCHIHKCHHS.

Mera: ouinutu aktuBHicTh CEIl y mariieHTiB 3
BABBKHII cepex oci6 3 imeMiyHOIO XBOPOOOIO
cepus (IXC).

Marepianu Ta meroau. 20 marieHTiB 3 cTadi-
neEIME popmamu IXC Gyrno moaineHo Ha criBCTa-
BHI 3a BIKOM, CTaTTIO, MAcOIO Tija Ta reMOINHaAMI-
YHUMH TapaMeTpaMu Ipynd 3 iHTakTHEM KM Tta
BABBKHII (tabn. 1). Kpurepismu BABBKHII
BHCTYINaNXd CoHOrpadiyHO Bepu(ikoBaHI 3MiHH
KM (cnamx, xomnecrepo3 ta nominu KM, nedop-
Manii Ta TeperuH Tina, aedopmauii MIMHAKK Ta
O3HaK{ XOJICLHUCTHUTY, XOJIeJNiTia3) Ta BIANOBIIHI
KITIHIYHI NposBU (Taxikap[isi, apuTMis, MOBYa3Hi
Hama i CTCHOKapIii).

Tabnuys 1 — Kuiniuna xapaxkmepucmuxa oocmedgcenux nayicumis (yci p > 0,05)

O3naka Inrakranii KM BABBKHII
Crarts (3ammdpoBaHo siK 40J0Bida — 1, KiHoua — 2) 1,12+ 0,12 1,50 +£0,19
Yomosiku, N/% 7/87,50 + 11,69% 4/50,00 + 17,68%
Kinku, n/% 1/12,50 + 11,69% 4/50,00 + 17,68%
Bix, p. 74,00 = 4,30 59,75 £ 6,22
IHaexc Macu Tina 29,32 + 3,40 33,65+591
CHUCTOJIYHU# apTepiaabHUN THCK, MM PT. CT. 148,75 + 7,66 146,82 +£9,01
iactoniyauii apTepiaibHUil TUCK, MM PT. CT. 93,25+ 7,22 95,62 + 6,08
YacToTa cepreBUx CKOpOUCHb, yII/XB 84,12 + 7,45 84,12 + 6,06

JiarHocTuKy Ta JIiKyBaHHS THaIli€eHTIB OyIo
nposezieHo 3a Hakazom MO3 Ykpainu Ne 436 Bin
03.07.2006 (TIpo 3aTBepiPKEHHS MPOTOKOJIB Ha-
JIaHHA MEIUYHOI JOIOMOTIH 3a creuianbHicTio «Ka-
paionoris»). Ouinky Bupaxenocti CEI Oyno mpo-
BejieHo 3a piBHeM MCM y kposi 3a H. 1. T'aGpie-
mstH (1980), 3aransHoro piBHst MCM (HopMma 0,22—
0,26 ox.) Ta crnekTpoOTOMETPHUYHO HA XBUIIAX
JOBXHHOIO 238, 254, 266, 280 HM Ta 3a BMICTOM
rizpodineanx MCM ceui 3a M.SI. ManaxoBoro
(1995) na xBunsx 238, 254, 266, 282, 288, 310 um
3 pO3paxyHKOM KOE(QIiIlieHTIB apOMaTHYHOCTI
(MCM 238/282, nopma 1,75-2,85), menTumHo-
Hykieotuaaoro (MCM 238/266, Hopma 3,00-3,78)
i posnoxpineroro (MCM 280/254, nopma 1,01-1,63)
3a B.B. Yanenko (1991). L-aprinin cupoBaTKu
Bu3Havyanu 3a A. H.Maiictepom—A. H.®ininosuuem
(1975) y peakuii 3 a-sHagTosom (Hopma 19,44—
20,24 MKr/mit), HITPUTH cedi - 32 (OTOMETPUIHUM

meronom [.M. Kopenmana (1975) (nopma 0,77—
0,93 mxmouw/n); crymins TsokkocTi CEI BcTaHOoB-
moBanu 32 MCM 3aransaum (nerkumii: 0—0,60 og.;
cepenniii: 0,61-1,00 ox.; Bupaxenwuit: > 1,0 ox.).
Bu3Hauanucs Tako MOKa3HUKH 0i0XIMIYHOTO aHa-
T3y KpOBi: 3aralbHAH XOJECTEPHH Ta Horo ¢pakmii
(pepmeHTaTHBHUM METOZOM), CEYOBHHA (YpeazHHM
METO/I0M), KpeaTuHiH (3a peakuieto Sdde), a Ta-
KOX piBEHB JeNTHHY (32 iMyHO(EpMEHTHHM aHalli-
30M); PO3pPaxOBYBAJIACh MIIBHIKICTh KIIyOOYKOBOI
¢dinpTpanii 3a gopmynoro CKD-EPI. Pesynabptarn
OyJI0O ONpanbOBaHO CTATUCTUYHO 3 BU3HAYCHHSIM
kputepiro CThIOJIEHTa, KOPETSIiiHI 3B I3KH OIliHe-
HO 3a CripMeHOM, 3a PiBeHb ICTOTHOCTI MPHUHHATO
p <0,05.

PesynbraTn. BeranosieHo, mo, xo4a 3a piBHS-
MH CEYOBMHHM Ta KpeaTWHiHy He Oyjo BHSBIECHO
BIIXWJICHB BiJl 3HAYCHb HOPMH, 32 3arajlbHAM BMiC-
ToM MCM MO’XHa JiarHOCTYBaTH HasiBHICTh BHUpPa-
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skeHoro (MCM > 1,0 npu HOpMi 0,22—-0,26 ox.) CEI
(Tabum. 2), mpudoMy NpakTHYHO yCi BH3HAYEHI Ma-
pamerpu y nanientiB 3 BABBKHII Oynu Oinpmmmu
(puc. 1). OcobmmBo 11e cTocyBanock BMicty MCM y
KpPOBi, KIIBbKICTh SIKMX Cepel IallieHTiB 3
BABBKHII Oyna 30inbmiena Oinble HiXK y JBa
pasu, 30kpema, MCM 3aranpaux Ta MCM Ha xBumi
238 um. Illo crocyerbcs BMICTY TiApoUIBHUX

MCM vy cedi, To 3a yMOB ypaxkeHb JKM Ta po3BUT-
ky BABBKHII ¢ikcyBaBcss HaWOUIBIIMKA TpHpicT
X PEUOBHH y CIEKTPi OLTBIINX IJOBXKHH XBHIb 3
JIOCSITHEHHSIM CTATUCTUYHOI 3HAYYHIOCTI HA XBUIISAX
288 uM Ta 310 HM (Tabxn. 2, puc. 1). 3a iHmMMU
MOKa3HUKAaMHU PiBHS CTATUCTUYHOI 3HAYYIIOCTI J10-
CSTHYTO He OyJI0, 110, IMOBIPHO, € HACIIIKOM MaJioi
KUTBKOCTI TAIli€HTIB.

Tabnuys 2 — Ilapamempu cuHOpomy eHOO2eHHOT IHMOKCuKayii
[oxa3Huk, oIMHULI BUMIPY InrakTHnii KM BABBKHII p

Crymins Tspkkocti CEI 3a MCM 3aramsHuM 1,62+0,18 1,87 £0,23 > 0,05
MCM 3aranbHi, 0. 0,46 £0,13 0,77 £0,13 0,08

238/xpoB, oxI. 0,49 + 0,06 1,53+0,55 0,08

254/xpoB, ox. 0,27 +£0,04 0,65+ 0,24 > 0,05
266/xpoB, O1I. 0,24 +£0,04 0,50+ 0,17 > 0,05
282/xpoB, oxI. 0,22 +£0,03 0,51+0,16 > 0,05
Bignomrenus 238/282 2,30+ 0,30 2,57+0,53 > 0,05
Bignomrenus 238/266 2,12+ 0,31 2,85+0,82 > 0,05
Bignomrenus 280/254 0,84 £ 0,05 0,85+ 0,12 > 0,05
L-aprinif, MKT/MJI 8,47+ 1,10 10,15+ 2,16 > (0,05
Hitpuru cedi, MKMOIB/T 0,46 +0,13 0,53+0,20 > (0,05
238/ceua, ox. 1,87 +0,21 1,75+ 0,38 > 0,05
254/ceua, ox. 1,84+0,11 1,57+ 0,39 > 0,05
266/ceua, ox. 0,82+0,11 1,15+ 0,19 > 0,05
282/ceua, ox. 0,52+0,13 0,81 +0,15 > 0,05
288/ceua, ox. 0,40+0,11 0,72+0,12 =0,05
310/ceua, ox. 0,10+ 0,03 0,27 +£0,08 <0,05

Bummu Ha 20-30 % 3a ymos BABBKHII Oynu
NeNTHIHO-HYKIeoTHOHUH Koedinienr MCM Ta
piBHI mpsMoOro TOmepeaHnKa okcuay azoty (NO)
L-apriniHy KpoBi Ta KIiHIIEBOTO NPOIYKTY OOMiHY
NO — miTpuTiB ceui (Tabn. 2, puc.l), BeTHIUHH
AKHX, TPOTE, BIINOBiNAT HOPMAaTHBHUM 3HAYCH-
HaM. Oxe, merabomizMm NO 3a ymoB BABBKHII
OyB JelI0 IHTEHCHBHIIIUM. BiqMiHHICTH MIX Ipy-
naMu Oylla IPaKTHYHO BIJCYTHS 32 PO3MOMUIbHUM
koedimientom 280/254, (mopma 1,01-1,63), sxwmii
CBITYMTH TPO HE3AJEKHICTh CIiBBiIHOIIECHHS Oak-
TEPIHHOTO 1 MPOAYKIIHHOTO KOMIIOHEHTIB €HJI0TO-
KcuKo3y Bin crany JKM Ta HasiBHOCTI aBTOHOMHOI
kapaiomionarii. Takox 3a ymoB BABBKHII Bwmict
rizpodinsarnx MCM cedi Ha KOPOTKUX XBHIISIX OYyB
Ha 5-6 % HIKYUM 3a DanicHTIB 3 iIHTakTHUM JKM.

3a kopensmiiHuM anamizom, aktuBamis CEI
acolioBaiack 3 JIMIHAM AHUCTPEC-CHHAPOMOM,
3pOCTaHHSIM BMICTY JIEITHHY Ta MPHIIBHIILICHHSIM
HUPKOBOi QinpTpartii, ockineku BaxkicTs CEI icTo-

THO KopentoBana 3 jentunom (r = 0,87), HITpHUTH
cedl — 3 BMICTOM 3arajbHOTO XOJIECTEpUHY, TPUTJIi-
IepUIaMHA Ta XOJECTEPHHOM IIIOTPOTEIHIB IyXKe
Hu3bKoI misHocTi (F = 0,99, r = 0,98, r = 0,98), a
MENTHIHO-HYKJICOTHIHIA KoedimieHT 238/260 — 3
IIBUJIKICTIO KiTyOoukoBOi QimpTpamnii (r = 0,99), yci
p< 0,05.

O6roBopenHsi. TakuM YMHOM, MOPYIICHHS BH-
BeieHHs koBYi 1 po3Burok BABBKHII cymposo-
JOKYIOThC BUIMMH piBHAMH MCM y KpoBi Ha BCiX
JnoBxuHax. HUpKuU Kpaiiie BUBOASTH IOBFOXBUIILOBI
MCM, Toai SIK KOPOTKOXBUIIHOBi, HIMOBiIpHO, OilTb-
1€ 3aTPUMYIOTECSI B OpraHi3Mi. 3pOCTaHHSI BMICTy
MCM wmae 3Ha4eHHS HE TUIBKU JUIS HPOSBIB €HJO-
TOKCHKO3Y, a i JJIsl HOpyLIeHb 0araTb0X peryJsTo-
pHEX TporeciB. Baxmupo, mo o MCM HanexaTh
PETYISATOPHI MENTUIN XOJICIUCTOKIHIH, JISITUH Ta
EHJIOTENIH 1 JesKi mpo3amaibHi IUTOKiHU (iHTEp-
neiikinu-1p Ta -6, pakTop HEKpo3y myxJuH o) [7].
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1- Baxxicts CEI
2-  MCM 3aranbHi
3-  238/xpoB

4-  254/xpoB

5-  266/xpoB

6- 282/xpos

7- 238/282

8- 238/266

9- 280/254

10- L-aprinin

11- Hitpuru ceui
12- 238/ceua

13- 254/ceua

14- 266/ceua

15- 282/ceua

16- 288/ceua

17- 310/ceua

Pucynox 1 — Bupaoicenicmos cunopomy eHoo2enHol iHmoxcukayii' y nayienmis 3 6iniapHo a8mMoHOMHO Gic-

yepo-gicyepanvroio kapoioueliponamicio (3a 100% npuiinami snauenns nayienmie 3 inmaxmuum KM)

3pocTaHHS XOJEUWCTOKIHIHY MOXeE€ CBIIYUTH
PO 3MEHIICHHS YyTJIMBOCTI A0 HBOTO 3 MOPYIICH-
HiaM pyxomocTti KM, 1o, 3a maHuMH JiTepatryp,
MOXK€ BHHUKATH 32 YMOB TilepTpUriinepuaemii i e
(hakropom pusuky xosenitiady [8]. Tomy 3pocran-
H1 MCM 3a ymoB BABBKHII moxe BkazyBaTH Ha
3pocranns CEI Ta mapanensHi mporecy mopymeHHs
pyxomocti KM HelpoeHIOKpUHHOTO TeHe3y, aKTH-
BaIlif0 3aIaJICHHS Ta EHAOTEABHY aare3ito.

Conclusions/BucHoBKu

3a ymoB BABBKHII Bupaxenicte CEI € Bu-
IIOKO 32 yciMa crenudigHIMH mapaMeTpamMu eHJI0-
TOKCHUKO3Y, a OCOOJIMBO 3a 3arajlbHAM piBHEM
MCM kpogi, piBHeM Ha xBwii 238 HM Ta rigpodi-
aparMd MCM cedi Ha IOBruUX XBWJIAX 288 HM Ta
310 um. 3a manumu Vanholder R. ta cmiBast. [7],
I[e MOKe BKa3yBaTH Ha 3POCTAaHHS PiBHIB XOJEIHC-

Kpim 1poro, no rpynu MCM BigHOCHTBCS 1e
HHM3Ka PEYOBUH - aJpEHOMEIYJIH, MepelcepIHHid
HaTpid-ypeTHyHuil nentun, P2-mikpornoOymiH, [3-
engopdin, nporein kit Kiapa, ¢daktop Kowm-
wieMeHTy D, mucratid, OUTOK, IO MPHUTHIYYE Je-
TpaHyJLIIifo, O-TIENTH, MO IHAYKYE MO3KOBY XBH-
JIFO, TiaJlypOHOBA KHCJIOTA, JIETKI JIAHIFOTH iMYHOT-
00y iHIB-A, METiOHIH-eHKe(aliH, Heliponentux Y,
apaTropMoH, PETHUHON-3BA3YBaJbHUI nentun [7],
POJIb SIKUX 1€ TOTpeOy€e BUBYCHHSI.

TOKiHiIHY, JIENTHHY, €HIOTENIHY Ta MPO3amaTbHUX
iHTepIIeliKiHiB- 1 Ta -6, a TakoX (HaKTOPy HEKPO3y
OyXJIMH 0. 32 KOPEIALiHHUM aHaTi30M, aKTHBAILlis
CEI JIUCTpec-
CHHPOMOM, 3pOCTaHHSIM BMICTY JICTITHHY Ta IpH-

acoliroBaigack 3 JIINZHUM

HIBUALICHHSIM HUPKOBOI (isbTparlii.

Prospects for future research/IlepcneKTHBH HOJAJbIIMX AOCITiIZKEHD

TTepcnekTUBY MOJANBITNX TOCIiPKEHb BKIIIOUAIOTh BU3HAUYCHHS HO30JOTIYHIX 0COOJIMBOCTEH aKTHBHOCTI

CEI, a Takox MpoBeIeHHsT aHAIOTIYHOTO aHaJi3y JJIs OibIIOT KITbKOCTI MAIi€HTIB.
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CLINICAL FEATURES OF THE COURSE AND ASSESSMENT
OF TREATMENT STRATEGY IN CHILDREN WITH
BRONCHITIS

Introduction. Respiratory diseases always account for a significant
proportion of visits to the pediatrician or family doctor, and bronchitis is
usually a frequent clinical manifestation of acute respiratory diseases. The
doctor often faces the question of how to objectively assess the clinical
picture of bronchitis, and now the assessment of respiratory symptoms is
often based on criteria such as cough, shortness of breath or wheezing on
auscultation. However, today there are practically no data on the severity of
bronchitis in children depending on the above criteria.

Materials and methods. A cohort of 158 children with bronchitis was
created at the pulmonology and allergology Department of the Municipal
Medical Institution "Regional Children's Clinical Hospital” in Chernivtsi.
The severity of bronchitis was assessed at the beginning and on the 3rd and
7th day of inpatient using the Bronchitis Severity Score (BSS). According to
this scale, mild bronchitis was verified in 30 patients which formed the |
clinical group, and 128 children had moderate bronchitis (Il clinical
comparison group).

Discussion. Aggressive inflammation of the bronchi in children with
moderate inflammation of the bronchial tree compared with patients with
mild bronchitis was accompanied 1.6 times more often by recurrence, a
history of episodes of community-acquired pneumonia in 9.4% of patients,
long-term inpatient treatment (odds ratio 2.6) and halving the duration of the
outpatient treatment period. The study of clinical severity of bronchitis in
children of the comparison groups made it possible to establish an increase
in the chances of a more severe course of the disease on the 7th day of
hospitalization in children with moderate bronchitis (odds ratio 4.8) with
persistence of cough in 68.7% of children in this group (odds ratio 3.8).
Evaluation of inpatient treatment tactics indicated the need to increase the
volume of complex therapy in patients with moderate bronchitis relative to
children with mild disease (odds ratio 12.0, relative risk 8.8), as well as
increasing the risk of the need for antibacterial therapy (odds ratio 3.7,
relative risk 2.8) and the appointment of intravenous antibiotics for more
than 3 days (odds ratio 5.0, relative risk 1.1).
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K/JIHIYHI OCOBJMBOCTI HEPEBII'Y TA ONIHKA
JIKYBAJIBHOI TAKTUKH Y XBOPUX HA BPOHXIT JIITEN

Beryn. 3axBoproBaHHs OpraHiB AMXaHHs MOBCAKYAC 3aiiMAlOTh 3HAUHY
YacTKy BI3WTIB [0 TeIiaTpa 9M CIMEHHOTO IiKaps, MPH IOMY OpOHXIT
3a3BUYal € 9aCTHM KIIIHIYHHM IIPOSIBOM TOCTPUX PECIIPAaTOPHUX 3aXBO-
proBasb. JlocWTs YacTo mepen JKapeM MOCTAa€ MUTAHHS SK 00 €KTHBHO
OLIHUTH KIIHIYHY KapTHHY OpOHXITYy, a HalJacTille omiHKa pecIipaTop-
HUX CHMIITOMIB 9acTo 0a3yeThcs Ha TaKUX KPUTEPISX SK Kalllenb, SBHINA
3a/IMILIKK YU XPUIH [IPU ayCKyJIbTallii, OJJHAK Hapasi MPaKTHYHO BiJCYTHI
JlaHl 010 TSHKKOCTI repebiry OpoHXITY B JiTeH, 3aeXXHO Bill KpUTEpiiB
TSDKKOCTI 3aXBOPIOBAHHSL.

Mera: st onTuMi3aLii MEHE/KMEHTY XBOPUX Ha OpOHXIT JiTeH BU-
BYMTH KJIIHIYHI OCOOIMBOCTI Nepediry 3a pisHOI TSHKKOCTI 3anajieHHs Opo-
HXIaJIFHOTO JIepeBa Ta MPOBECTH OIIHKY €(eKTHBHOCTI CTAaHAAPTHOI JIKY-
BaJIbHOI TAKTUKH.

Marepianun Ta mMeroman. B yMoBax mynpMOANeproIOTi9HOTO Bifmi-
nerHss KMY «Ob6nacHa mutdda KITiHIYHA JTiKapHS» ¥ M. YepHiBIi oOcTe-
KeHo 158 miteit, xBopux Ha OpoHXIT. TSDKKICTE OPOHXITY OLIHIOBaNacs Ha
Mo4YaTKy Ta Ha 3 1 7 JeHb CTalliOHApHOTO JIIKYBaHHSI 32 IOOMOT'OIO IIIKaJTH
TDKKOCTI Gponxity (Bronchitis Severity Score — BSS), 3rinHo mi€ei mkammn
y 30 mauieHTiB Oysi0 Bepu(iKOBaHO Jerkuii OpoHXIT, siki copmyBain I
KITiHIYHY Tpyny, Ta y 128 nmiteit — nomipuuit 6ponxir (II kiminiunHa rpyma
TIOPIBHSIHHS).

Pe3yabTaTn AocaimKeHHsl. ATPECHBHIIIMN 3aMabHAN IIpo1iec OpoH-
XiB y OiTe#f i3 MOMIpHO TSDHKKHM IepeOiroM 3amaieHHs OpoHXiaJbHOTO
JlepeBa TOPIBHAHO 3 TAIlIEHTaMH, XBOPHMH Ha JITKHH OpOHXIT, CyIpOBO-
JUKYBaBCsl 4acTimuM y 1,6 pasu penuauByBaHHAM, HassBHICTIO B aHaMHe31
y 9,4 % XBopuX €Ii30/iB MO3aIiKapHIHOI THEBMOHII, TPHBATIIIAM TepMi-
HOM CTalliOHAPHOTO JIIKYBaHHs (CIHIBBIJHOIIEHHS INAaHCIB 2,6) 1 CKOpO-
YEeHHSM Yy J[Ba pa3H TPUBAJOCTI mepioxy amOysIaTOpHO-MOJIKIIHIYHOTO
JiKyBaHHs. BUBUEHHS KIIIHIYHOT KapTHHH TSXKKOCTI nepediry OpoHXITy y
JUTeH rpyn MOPIBHSHHS I03BOJIMJIA BCTAHOBUTH 3POCTAHHS LIAHCIB OLIbLI
TSDKKOTO TIepediry 3aXBOprOBaHHsI Ha 7-il eHb rocmitaiizauii y miteit i3
MOMIPHO TSHKKMM OpOHXITOM (CITiBBIJHOLIECHHS 1IaHCIB 4,8) 31 30eperxeH-
HIM y 68,7% miel rpynu Kauoio (CHiBBigHOIIEHHs mraHCiB 3,8). OriHka
JKYBAIGHOI TAKTUKHU Y CTAaIliOHApi CBiIUHMIA MPO MOTpedy y 30LIbIICHHI
00CsTy KOMIUIEKCHOT Tepamii y XBOpHX i3 TIOMIPHO TSXKKUM OpOHXITOM
BITHOCHO [iTeH i3 JITKUM BapiaHTOM 3aXBOPIOBAHHS (CITiBBiTHOIICHHS
mranci 12,0, BimHOCHUH pu3uK 8,8), a TaKOXK IMiJBHUIICHHS PH3UKY HEOO-
XiJIHOCTI y 3acTOCyBaHHI aHTuOakTepiasibHOi Teparii (CIiBBiIHOLICHHS
mrafciB 3,7, BITHOCHUH pU3MK 2,8) Ta MpU3HAYEHHSM JOBEHHOTO BBEICH-
HSl aHTUOI0THKIB Oubire 3 1mi6 (cmiBBigHOIIEHHS maHciB 5,0, BiTHOCHUI
pmuk 1,1).

KonrouoBi ciioBa: mity, mKkana TSHKKOCTI OPOHXITY, OpPOHXIT.
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Introduction/Beryn

3axBOpIOBAaHHS OpPTaHIB TUXAHHS ITOBCAKJAC 3a-
HMaloTh 3HAYHY YacTKy BI3HWTIB [0 IepiaTpa 49 Ci-
MeitHoTrO nikaps [ 1, 2]. BpoHXiT npH 11poMy 3a3BUYAMA
€ JacTUM KJIHIYHAM TIPOSIBOM TOCTPUX pecHipaTop-
HHUX 3aXBOPIOBaHb, 1 el KIIHIYHUN JiarHO3 MOBCSK-
4ac BBA)KAIOTh CTaHOM, SIKUIl XapaKTepHU3yeThCs Ka-
IUIEM i3 BUIUICHHSM MOKPOTHHHS 4Yd 0e3 HbOro,
O3HaKaMH 1HQEKNil HIWKHIX JUXalbHUX HULIXIB 3a
BIICYTHOCTI XPOHIYHMX 3aXBOPIOBaHb HAa KIITAJIT
OpoHXianbHOT acTMH, a00 BCTAHOBJIEHOI NPUYHHH
TaKoi SIK MHEBMOHIs Ta iH. [1]. Sk mpaBwio, roctpuit
OpoHXIT ab0 3aroCTpeHHS XPOHIYHOI ioro dopmu
MIPOBOKYETHCSL BIPYCHOIO 1H(EKIIi€I0, a CHMIITOMH
30epiratoThest 10 TphoX TxkHIB [3-5]. Haituacririe
CHMITOMH OpOHXITY BKJIOYAIOTh Kallelb, TNXOMaH-
Ky Ha NOYaTKy 3aXBOPIOBAHHS, XPHITH TIPH ayCKYJIb-
Tamjii Jereds, a TaKoX SIBUIIA IHTOKCHKALIl Y 3ara-
JILHOTO He3IyKaHHS [6].

JlocuThb 4acTo mepes JikapeM MocTae IMUTaHHS SIK
00’€KTUBHO OLIHHUTH KIIHIYHY KapTHHY OpOHXITY,
OTHOYACHO IMPOBIBIIN TU(PEPEHIALI0 X CHMIITO-
MIB BiJ] ITHCBMOHIi, OpPOHXIaNbHOI aCTMH YH IHIINX
3aXBOPIOBaHb JMXaJIbHOI CHCTEMH, a OLHKa PECIi-
PaTOpPHUX CHMNOTOMIB YacTo 0a3yeTbCsl Ha TaKUX
KPUTEPIAX SK Kallelb, SBHINA 3aJUIIKH UM XPHITH
npu ayckynbTaii [7—8]. 3a JomoMororo mKkamu TsoK-
kocti Gponxity (Bronchitis Severity Score — BSS)
[9-11] MOKHA MIBHAKO OLIHUTH OCHOBHI CHMIITTOMHU
XBOpOOHM, OJIHAK Hapasi NPaKTUYHO BIJICYTHI JaHi
II0JI0 TSDKKOCTI Iepediry OpOoHXITY B JIiTEH, 3aJIe)KHO
BiJl OTPHMAaHOI KUTBKOCTI OaiiB 3a BKa3aHOIO IIKa-
JI010.

Mera: mia onrtuMizanii MEHEDKMEHTY XBOPHX
Ha OpOHXIT HiTel BHUBYHMTH KIIHIYHI OCOOJIMBOCTI
nepeOiry 3a pi3HOI TSHKKOCTI 3alalieHHs OpOHXialb-
HOTO JiepeBa Ta IPOBECTHU OIHKY e(heKTUBHOCTI CTa-
H/IQPTHOI JIIKYyBaIbHOI TAKTUKH.

Marepianu Ta meroau. B ymoBax myneMoanep-
rosiorivHoro BianineHHs KMY «Ob6nacha nutsiua
KJIiHIYHA JiKkapHsS» y M. UepHiBIi obctexxkeno 158
Jiteid, xBopux Ha OpoHxit. CepenHiii Bik oOcTexe-
HUX Jited csaraB 6,6 £ 0,30 poky. 3 oOCcTe)eHUX Ii-
Teit Oyno 63,3 % xnomuukiB i 36,7 % niBuar, mpu-
YoMy OUTBIIICTh XBOPHX MEIIKaM y CUIbCHKiH Mic-
uesocTi (60,1 %).

TsoKkicTh OpOHXITY OLiHIOBajacsd Ha MOYaTKy Ta
Ha 3 1 7 IeHb CTAIiOHAPHOTO JIIKyBaHHS 32 JIOMOMO-
TOI0 IIKAJTM TSDKKOCTI OporxiTy (Bronchitis Severity
Score — BSS), sika CKIATa€ThCs 3 ITSITH JOMCHIB
OIMTYBAJIbHUKA: Kalllellb, BUPOOICHHS MOKPOTHHHS
(BigxapKyBaHHs), XpHUNHU (QyCKyJbTawis), OuIb y

TPYAsX I 9ac Kaunio Ta 3aaumka [9, 12]. Koxna
ckimazoBa BSS oriHfoBayacs 10CiiqHAKOM, BHKOPH-
CTOBYIOUH S5-0anpHy BepOalbHY HIKAy OI[IHIOBAHHST
Jlokepra Bix 0 mo 4 6aniB (0: BimcyTHs; 1: nerka; 2:
nomipHa; 3: Baxkka; 4: qy’ke BaXkKa), a 3arajbHa Olli-
HKa BSS Oyna cymoro n’siTu pedTHHTIB 13 MakCUMY-
MoM 20 GaniB (1-2: I'octpuii OpoHXIT MajoiMOBip-
Hui; 3—7 Oani: Jlerkuit roctpuii Oponxir; 8-12
6auiB: ITomipauii roctpuii 6ponxir; 13—17: Tsoxkuit
roctpuid OponxiT; 18-20: Jyxke BaxXKWil TocTpuit
oponxit). Tak, 3rimHo miei mkami y 30 marieHTiB
Oymo Bepu(ikoBaHO JIETKUI OPOHXIT, sKi chopmyBa-
mu | xminiyHy rpymy, Ta y 128 miteit — momipHWMi
oponxit (Il kinivHa Tpyna mopiBHAHHS). CepenHii
BIK NpEJICTaBHUKIB | KIIHIYHOI TPyNH CTaHOBHB
7,4+ 0,84 poky, II rpymu — 6,4 + 0,31 poky (p >
0,05). 3a crartio rpymu Oyid Maike OJHAKOBI
(70,0 % xmomuukis y I rpymi mpotu 62,0 % y I k-
HiyHIi Tpymi). BogHowac, no I rpynu nopiBHSHHS
yeiinum 53,0 % narmienTis, a go Il rpynu — Binmosi-
mao0 85,0 % miteit i3 OOCTPYKTHBHHM XapaKTEepOM
oponxity (p < 0,05). OTxe, 32 OCHOBHUMH KIIiHIY-
HUMH XapaKTSPUCTHUKAMH TPYIU OYIIH CIIIBCTABHI.

OTpumaHi pe3ynbTaTH AOCHTIIHPKEHHS aHaAIi3yBa-
JIMCSL METOJIOM 010CTATHCTHKM Ta KIIHIYHOI emije-
miosorii. [Ipy HOpMaTbHOMY PO3MOJLIT Ta BEIUKUX
BUOIpKax BUKOPHCTOBYBAJIU MapaMeTPHYHI METOAM
aHamizy, a B Majlux BHOIpKax — HermapaMmeTpUuHi.
CratucTUUHUH aHami3 311HCHIOBAIN 32 IOTIOMOTOI0
nporpamu Statistica 8,0 StatSoft Inc. Tlpu npose-
JICHHI TIOMYJISAIIIHOTO aHANi3y OLIHIOBAIHA aTpUOY-
tuBHUA (AP) 1 BimHOCHHWE pusuk (BP), a takox
cuiBBimHomenHs mancie (CIHI) 3 oO4yuciieHHAM
JIOBIpYMX IHTEPBAJiB JJS BIAHOCHOTO PHU3UKY Ta
BifgHoIIeHHs mancis (95 % [I).

JociijpkeHHs] IPOBOAMINM 3 BpaxyBaHHSIM OC-
HOBHHUX TpUHIMIIB [ enbciHchKol Aekapariii 3 0i-
OMEJIMYHUX JociipKkeHb Ta nonoxenb GCH ICH i
Hakazy MO3 Ykpaiuu Bix 23.09.2009 p. Ne 690 3i
3MiHAMM, BHeceHHMMHU 3rigHo 3 Hakazom MO3
VYxpainu Bix 12.07.2012 p. Ne523, i3 norpumaHHIM
STHYHHUX TPUHIWITB Ta PSKOMEHAAIIHN i3 3ayYcH-
HAM JIIOJICH K Cy0’€KTiB, BUKIaACHUX Y beaMoHT-
ChKil momoBimi. Ju3aiiH mociiKeHp mependadan
JOTPUMaHHS NPUHIMIIB KOH(}iISHIIHHOCTI Ta 1Mo-
Bard OCOOMCTOCTI JUTUHH, IK 0COOM, HE 34aTHOI 10
CaMO3axMCTy, KOHIENIiI0 iH(GOPMOBAHOI 3TOIM,
BpaxyBaHHs IepeBar KOPHUCTI Ha/l PU3UKOM IIKOJH
Ta 1HIIMX €THUYHUX MPUHIUIIB CTOCOBHO JIOJIEH,
SIKI BHCTYNalOTh cy0’ekTamu jpociipkeHb. [Iporo-
KOJI OOCTEXCHHs JiTeH, 00CIr 0OCTeKEHHs, KapTa
MoiH(OPMOBAHOI 3rOJM 3aTBEPIXKEHI ETHYHOIO KO-
Miciero 3 Oioetnku OJAKJI m. YepHiBmi (IPOTOKOIT
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3acimanas Ne 15 Big 20.10.2015 p.) Ta eTudHOIO
komicieto  B/IMY  (mporokomr Ne 24  Bix
18.06.2015 p., mpoTtokos Ne3 Bix 21.11.2019 p.).

Pe3yabTaTH gociaimkenHs. Y mpireil i3 OpoHXi-
ToM y 34,8 % BUIa/KiB TpaIuIsBCs TOCTPUH nepedir
xBopoOu, a y 65,2 % BiANOBITHO PELUIUBYIOUHH.
VY 21,6 % nanienTiB BepudikyBaiu NpocTuii xapax-
Tep 3amajeHHs OpoHXiankHOTo nepeBa, y 78,4 % —
oOCTpyKTHBHUI, TprdoMy y 5,7 % crocrepexeHb
BUSBISUTA O3HAKHM THIMHOTO eHIoOpoHXiTy. 3ara-
JIOM KOMIUIEKCHO 00cTexeHo 11 mari€eHTiB, SKMM
JIIarHOCTOBAHO TOCTPHI MPOCTHI OPOHXIT, 22 NmiTeH
i3 PEeIUINBHUM MPOCTHM OpoHXiTOM, 44 MamieHTH
i3 TOCTpUM OOCTPYKTHBHHM OpoHXiTOoM Ta 81 mu-
THHA 3 PEUHUANBHUM OOCTPYKTUBHHM THIIOM 3aXBO-
proBanHs. CuijJ 3a3HAYUTH, 10 y YaCTHHH JiTeil i3
OpOHXITOM Ha MOMEHT aKTyaJlbHOI'O CTalllOHAPHOTO
JKYBaHHS BiAMIYaJdd KOMOPOIJHY MAaTOJOTIIO JH-
XaJIbHUX ILUBIXIB y BUTJSJI TOCTPOTO CHHYCHTY
(9,5 %), xponiunoro anepriiitoro puniry (5,7 %)
Ta TocTporo aaeHoinuty (4,4 %). 3a TSHKKICTIO Tie-
pediry acTime TparisBCs CepeIHbO-TKKUN Bapi-
ant (82,3 %) mopiBusaHO 3 serkum (1,2 %) Ta TsK-
kiM (16,5 %). Crig 3a3HaunTH, mo y 98,8 % o6-
CTOKCHHUX TMAIlIEHTIB 13 OpPOHXITOM BiaMidaucs
O3HaKHU JIMXaJbHOI HEOCTATHOCTI MPU HAJIXOJKEH-
HI 70 crauioHapy: y 20 nmiteil Ha piBHi | crynens
(12,7 %), y 112 nanienris — II crynens (70,9 %) iy
24 oci6 — III crynens (15,2 %).

VY mite#t i3 merkuM mepediroMm OpOHXITY Aemo
yacTilie Tpamniacs o0TsHKEHICTh aHaMHe3y ToTe-
peIHIMU 3aXBOPIOBAHHSAMHM y BHTJIS/II TOCTPUX pec-
mipaTopHux 3axBoproBaHb (16,7 % mporu 7,0 %
BignoBigHO, p > 0,05), omHak piame Ha OpOHXIT
(3,3 % nporu 7,8 % Bigmosiaxo, p > 0,05) Ta mHe-
BMOHI0 (>koaHOrO Bumajaky B I rpymi npotu 9,4 %
y nauienriB Il rpynu, p < 0,05). Pazom i3 TuMm, y
npezacTaBHUKIB 1l Tpynu NOpIBHSHHS 3 NOMIpPHUM
OponxiToM y 6,2 % BHIIAJIKIB CIIOCTEPEXKEHHS Tpa-
IUIsJIacs B aHAMHE31 allepriyHa peakilis Ha MeJKa-
MEHTH, a y TalieHTiB | rpynu MmenukaMeHTO3HA
ayepris He BigMivanacs.

VY cepennboMy IiTH | KIiHIYHOI IpyIH XBOPLIH
11,2 + 1,66 mHi 10 CTalliOHAPHOTO JIiKyBaHHS, a 11
rpynu — 6,7 = 0,68 muiB (p < 0,05). ITouarok 3a-
xBoproBaHHs 3 ['P3 Bimmivanu 26,6 % mamieHTiB i3
nerkuM mepebirom 6ponxity Ta 25,0 % — 3 momip-
HUM BapianTtoM xBopoOu (p > 0,05). IligBumienHs
TeMIIepaTypH Tija 10 GeOpuiabHUX udp A0 cTari-
OHApHOTO JiKyBaHHS Tparuisuiocs y 23,3 % y gireit
I rpynu Ta B 28,9 % Bunazkis criocrepexenns y 11
rpymi (p > 0,05).

Hecrepoinni nmpotuzamansHi 3aco0u IS KyITy-
BaHHS JIMXOMAaHKHU MALi€HTH 3 JETKUM Mepedirom
OpOHXITYy 3acTOCOBYyBalu B cepenHboMy B 6,7 %
BHITA/IKIB, a JITH 3 IOMipHUM 11epebiroMm XBopoou —
y 10,2 % (p > 0,05), MykoniTH4YHI TpenapaTd — B
23,3 % Ta 38,3 % BUMAJKIB CIIOCTCPEIKCHHS BiIO-
BigHo (p > 0,05), a OpoHxONiTHYHI 3aco0u THITY
TIIIOKOKOPTHKOCTEPOINiB 4 [-apeHOMIMETHKIB
norpedysanu 11,7 % nauienris Il rpynu (p < 0,05).
Cnig BIAMITUTH, II0 3HAYHA YaCTHHA OOCTEKEHHX
IiTe oTpHMMyBaa aHTHOAKTEpialbHy TEpariio Ha
aMOynmaTOpHOMY €Tami MEOUYHOi JONOMOTH —
40,0 % y I rpymi Ta 34,4 % y II rpymi (p > 0,05).

BusiBneHo, 1o y cepeaHpOMY IiTH 3 JIETKUM
nepebirom 3axBoproBanHs nepedysamu 10,6 + 0,61
JIKKO-/IHIB Ha CTal[lOHAPHOMY JIIKyBaHHI MOPiBHA-
HO 3 mokasHukom 12,1 + 0,34 mixkko-aHi cepes na-
LIEHTIB 13 MOMIPHUM 3a TSDKKICTIO OpoHXiTOM (p <
0,05). Tak, CHiBBITHOIICHHS INAHCIB MOTPEOU B
TPUBAJIMIOMY CTalliOHAPHOMY JIKyBaHHI y XBOPHUX
II kinivHOi Tpymu BigHOCHO miTei I rpymm ctaHo-
Buio 2,6 (95 % MI: 1,02-6,38), BigHOCHHUN pU3HK
2,2, abconrotHuii pusuk 0,13.

Ha mowatky cTarioHapHOTO JiKyBaHHS IPaKTH-
YHO yCi IITH CKap KWIKCS Ha Kamienb (96,7 % marri-
entiB | rpymn ta 100,0 % y II rpymi), ogHak y
npencTaBHUKIB 11 KIIiHIYHOT rpyny BipoTigHO 4ac-
Tillle CHOCTEpirajucs MiJBHUIICHHS TeMIeparypH
tina go ¢edpunbHux udp (23,3 % nporu 48,4 %
BinnoBigHO, p < 0,05), HasiBHICTh IHTOKCHKAIIHHO-
ro cuaapomy (13,3 % mportu 33,6 % BigmosigHO, p
< 0,05) i 3agyxu (43,3 % mpotu 63,3 %, p < 0,05).
Pazom i3 THM, y YacCTWHHM NAL€HTIB TPAIUILIUACS
o3Haku ['P3 Ha moyatky criocTepexeHHs y BUIILIIL
SIBUIIL TinepeMoBaHoro 3iBy (53,5 % y I rpymi npotu
75,0 % y Il rpymi, p < 0,05) Ta KarapaabHOTO PHHITY
(53,3 % npotu 68,8 % BianosiaHo, p > 0,05).

Oxpemi (i3uKambHI O3HAKH MITCH KIIHIYHUX
IpyH IpPU MOCTYIUICHHI Ha CTalliOHApHE JIIKYBaHHS
HaBeJIeHi Ha puc. 1. BussieHo BiporiiHi BiIMiHHOCTI
TP KIIIHIYHOMY OOCTE)KeHHI MallieHTiB, 110 MiATBEp-
JDKY€ AIHCHO TSDKYMI Tepedir 3axBOPIOBaHHS Y -
teii Il xiniHIYHOT rpynH Ta BaNiAHICTh KA TSHKKO-
cTi OpoHXIiTy B miTeidl. BusiBnero, mo y mireit i3 ner-
KHM Tiepebirom OpOHXITY Ha MOYATKy 3aXBOPIOBAHHS
e y 6,7 % BuUmankiB TPaIumAiIoCs MPOXYKTHBHE
BW/IUIEHHS MOKPOTHHHSI CIIU30BOTO XapakTepy, Ha-
TOMICTb, TIPM TIOMIPHO TSDKKOMY Iepebiry XBopoou
CIIOHTaHHE MOKPOTHUHHSI BUIUTLTH 40,6 % marieHTiB,
3 SIKMX 33 HOr0 XapaKTepPUCTUKaMH TepeBaXkajlo CBi-
Tiie cim3ose y 28,1 % ta y 12,5 % Bumaakis — xoBTe
THil{HE MOKPOTHHHSI.
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IpuTynieHHs NepKyTOPHOrO TOHY MPH MEpKycil
JIETeHb

Cyxi CBHCTSIUI XPHITH P ayCKyJbTamii JereHb

Bouori pi3HOKaniOepHi XpUIK MPH ayCKyIbTaIil
JIereHb

OcabieHHs1 AUXaHHS [IPU ayCKYJIbTallil JIeTeHb

31yTa rpynHa KiiTka

Y4acTe JONOMIDKXHOT MyCKY/IaTypH B aKTi IMXaHHS

HasiBHicTh Taxikapnil

Hassuicts TaxinHoe

0 20 40 60 80 100

#] kinivyHa rpyna ¥ 1 kiiHivHA Tpyna

HpI/IMiTKa: * Pru < 0,05

Pucynox 1 — @izuxanvni sminu y oimetl kniniunux epyn (v % sunaoxie cnocmepedicens)

Jns nopiBHsSHHSA e(EeKTHBHOCTI OTPUMYBaHOI eTani NpoBe/ieHa OIliHKA 3a KO TSKKOCTI Opo-
Tepamii y niTel KJIIHIYHUX TPYH Ha CTAl[lOHAPHOMY HXiTy Ha 1, 3 Ta 7 neHp 3axBoproBaHHs (puc. 2).
1 meHp 3 neHp 7 neHn YM. OX. BSS
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[ rpyna Il rpyna I rpyna IT rpyna I rpyna II rpyna
oo Kamens 00 R BinxapkyBanus R X U IPU ayCKYyIbTaIlil
«™" Bib y Tpymax =525 3aquInka = CyMma OaiB

Pucynok 2 — Ioxaszuuxu wixanu msasckocmi oponximy (BSS) na 1, 3 i 7 0env 3axeopiosarnus y oimeil Kiniy-
HUX 2PYN NOPIGHSHHSL

Thiswork is licensed under 161 GJ
Creative Commons Attribution 4.0 International License

https://creativecommons.org/licenses/by/4.0/




O. K. Konockosa, T. M. Binoyc, I'. A. binux, P. B. Txauyx, M. B. [likan

EUMJ, 2021;9(2): 157-165

3rigHo oTpUMaHMX JaHux, y Il KiiHIYHIA rpyrmi
JOBLIE YTPUMYIOTHCS O3HAKU 3aXBOPIOBAHHS IIOPIB-
HSHO 3 ManieHTaMu | rpymnu, B OCHOBHOMY, 3a paxy-
HOK TIPOJYKTUBHOTO KAIIUTIO Ta 3aJIMIIKOBUX XPHUITB
npu ayckynbTanii Jierens. [Ipu 1pomy criBBimHO-
IICHHS [IAHCIB OLIHKY 3a MIKAJIO0 TSHKKOCTI OpOHXi-
Ty 3 Ta Oinplie OanmiB Ha 7 JIeHb 3aXBOPIOBAHHS Y
nireii 11 KiTiHIYHOT TPy BITHOCHO TPYIHU MOPIiBHSH-
Hs1 ctanoBwio 4,8 (95 % [I: 2,01-11,32), BigHOCHMIA
pmuk 3,5, arpuOyruBHuil pm3uk 0,24 mpu BimHO-
IIeHHi npaBpomoxioHocTi 2,1.

Okpemi KIiHIYHI O3HaKH Tepediry 3axBOpro-
BaHHA B JUHAMINi y HiTe#l KIIHIYHUX TPyl HaBe-
neni y tabm. 1. Otxke, y mamieHTiB I rpynu mopis-
HAHO 3 mpenctaBHUKamMu I rpymm mopiBHAHHS
BIPOTIIHO pIiAINEe CHOCTEpirajaucs IiABUINCHHS
TeMIeparypu Tina a0 ¢pedpmibHIX Iudp Ha 5 10-
Oy 3aXBOPIOBAaHHS Ta CWIBHUI a00 MOMIpHHH, IO
TypOye, Kallelb yIpoJ0BK MEPioTy CTAI[iIOHAPHOTO
JKyBaHHS.

Tabnuya 1 — Oxkpemi KAHIUHI 03HAKU 3AX80PI0BAHHS Y Oimell KIIHIYHUX ePYN NOPIGHAHHS

3 nob6a 5 1o0a 7 1o6a
Kainiuni o3nakn, %
I rpyna II rpyna I rpyna II rpyna I rpyna II rpyna
DeOpusibHA TUXOMaHKA 13,3 21,9 0 3,9* 0 1,6
TaximmHoe 20,0 17,2 6,7 7,0 3,3 3,1
IMomipHwmii a00 CHIPHUH Kalenb 30,0 93,0* 16,7 70,1* 10,0 29,7*
MaonpoyKTUBHUH KaIIelb 43,3 46,1 10,0 12,5 6,7 4.7

[pumitka: * pr.y < 0,05

Tak, 3HMKEHHS a0CONIOTHOTO Ta BiJHOCHOTO
PU3HKY HasgBHOCTI (eOpMIBHOI TUXOMaHKH y Ia-
mieHTiB | rpynu BigHOCHO XBopuX Il rpymu cTaHo-
Buio 11,9, a MiHIMaNbHA KUIBKICTh XBOPHX, SKHX
CHi TPOJIKYBaTH IJIsi OTPUMAHHS MMO3UTHBHOTO
ebexkry — 8,4. OTpuMaHi JdaHi MAKOTh MiICTaBU
CTBEpKYBAaTH, 110 JIIICHO caMe JOMEH «KalleJb»
3TIHO Cy4YaCHHUX JaHWX JITEpPaTypud € OJHUM i3
HAHOUTBII TOKA30BUX Y HIKAJTI TSHKKOCTI OpPOHXITY
B miteit [9]. Tak, Ha 7 nmeHp Kamiens 30epiraBcs y
30,0 % mamienTiB I rpymu # y 68,7 % xBopux II
rpymu (p < 0,05). BogHouac, BiZHOCHHWI PH3UK
YTPUMAaHHS KallUTIo, IO CHIILHO TypOye, Ha 7 100y
3aXBOPIOBaHHs y XBopHX Il kiiHi4HOT Tpynu Bix-
HOCHO maiieHTiB | rpynu mopiBHAHHS csraB 2,3,
atpubyTtuBHMA pusuk 0,31, CIIBBITHOLICHHS IIaH-
cie — 3,8 (95 % AI: 1,74-8,31).

JlixyBaHHS niTel KIiHIYHHX TPYI, XBOPUX Ha
OpoHXiT, 3IIHCHIOBAJIOCA 3TiTHO MIXKHAPOIHUX
nitounx mporokoniB Ta Hakazy MO3 VYkpainn
Nel8 miomo miarHOCTHKH Ta JIIKYBaHHS TaKUX Ia-
Li€HTIB. 3 ypaxyBaHHSIM BHSBICHHUX criporpadid-
HUX OCOOJIMBOCTEH WALi€HTIB NPEACTaBISIOCT
HEOOXiTHUM BHUBYUTH €QEKTHBHICTh KOPEKIIii
OpOHXO0OOCTPYKTUBHOTO CHHAPOMY 3 BHKOPHC-
TaHHSIM [},-aroHICTIB MIBUAKOI Mdii, a Takox M-
XOJIIHOJITUYHMX TIpenapariB, MpHU3HAUYEHUX IiHTa-
JAMIAHO NUISIXOM BHKOPUCTAHHS 1HIWBITyalTbHUX

HeOymaif3epiB. 3a BiACYTHOCTI YYTJIMBOCTI IO Ha-
HOI Tepamii mamientamu npu3Havamucs ITKC i
nume 4 mariedTiB noTpedyBanu OibII iHTCHCHB-
HOoi repamii. J{nst Qopmamizanii omiHku o00csry
Bo-

aroHICTIB OIiHIOBanK B 1 Oai, moemgHaHHS [3,-

Je300CTPYKTUBHOI ~ Tepamii  3acTOCyBaHHS
aroHicTiB MBHUAKOT Al 3 aHTHXOJIHEPTiYHUMHU
npenapaTaMu B 2 0ajiM, NpU3HAYEHHS [3,-aroHICTIB
3 TIIIOKOKOPTHKOCTEpoigamMu y 3 Ganu Ta 3acTocy-
BaHHS yCiX TPHOX TPYH HpenapaTiB It JOCSTHEH-
Hs ne300cTpykiii v 4 Oamm (tabm. 2). Haeenmeni
JaHl CBiMYaTh, IO Y XBOPHUX 13 JIETKUM IepediroMm
OpoHXiTy gacTinmie OyJo JOCTaTHIM NpHU3HAYCHHS
MoHoTeparlii B,-aronicramu, Hix y aitei 11 rpymnu.
Hus nikyBanHs nauieHTiB x Il kimiHivHOT rpynn
YacTille BUMAraiocs MpU3HAYeHHsS YCiX BKa3aHUX
npenapariB 0JIHOYaCHO, LIO 3HAYHO 301JIbIIYBAJIO
obcar ix Tepamii, IpH IBOMY CIiBBITHOIICHHS
LIAHCIB OTPUMYBATH BKa3aHUI 00CAT KOMIUIEKCHOT
Teparnii y XBOpUX 13 HOMIpHUM OpOHXITOM BiJHOC-
HO JiTeH 13 JIETKUM BapiaHTOM 3axBOPIOBaHHS
cranoBuB 12,0, BigHOCHUI pu3uk 8,8.

Cunip 3a3Haunty, mo aAitsM 11 kiminHiyHOT rpymnn
BITHOCHO TpeICTaBHUKIB | rpynu BiporigHo yacTi-
e NpHU3HAYaIM HPOJOBKEHHS Ae300CTPYKTHBHOT
Tepamii MCHs 3aBEpPIICHHS CTAIllOHAPHOTO ETaIy
mikyBauHs (35,2 % mpotu 13,3 % cmocrepexeHp,
p <0,05).
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Tabnuya 2 — Yacmoma euxopucmanus 0e300CMpyKMUSHUX npenapamis npu JNiKyeauHi oimeti 2pyn nopis-

Hanns (M +m)

O6csr Tepanii, Kainiuni rpynu .

% YacTOTH 3aCTOCYBaHHS I rpyna II rpyna
Bo-aronicTu 30,0 7,8 <0,05
B2-aroHicTH + aHTHXOJIHEPTiYHI MpenapaTu 16,7 21,1 > 0,05
[B2-aroHICTH + TIIOKOKOPTHKOCTEPOITN 36,7 22,7 > 0,05
MoHoTeparrist TIIFOKOKOPTHKOCTEPOiTaMu 10,0 2,3 > 0,05
Bz-aFOHif:TH + aHTHUXONIHEPTiYHI IpenapaTh + IIIFOKOKOPTH- 6.6 461 <005
KOCTepoiau

[Ipumitka: Pt — kpurepiii CtblofeHTa

Takum YUHOM, BCyIeped TPUBATIIIOMY TEPMiHYy
nikyBaHHs1 XxBopux Il rpynu BigcyTHICTH motpedu y
NOAAJbUIOMY  JIiKyBaHHI Ha  amOyJaTopHo-
MOJIIKTIHIYHOMY eTari Bu3Havyanacs y 86,7 % mpen-
craBHUKIB | rpymu Ta y 64,8 % pekoHBaJIECIEHTIB
II rpynu mNOpIBHAHHSI: 3HHMXKEHHsS aOCOJIIOTHOTO
pu3uky — 21,9 %, 3HMWKEHHS BiIHOCHOTO PH3HKY —
25,3 %, gucmo XBOpHX, SKAX HEOOXITHO TPOIIKY-
BaTH IUIA OTPUMAHHS TO3UTHUBHOTO edekry — 4,6.
OTxe, A7 YCHIIITHOTO JIKyBaHHS 0e3 HEOOXiTHOCTI
y TOAaNbIIii Ae300CTPYKTUBHIN Tepartii ¢ mpo-
JIKYBaTH 3 BUKOPHCTAHHIM BHIIE 3a3HAYCHUX IIpe-
napariB Maibke 5 XBOpUX Ha OpOHXIT JiTeH, 1o, Ha
HAIll TOTJISI/I, BUMarae OUTbII PETEIBHOTO Miabopy
aJIPECHOTO JIIKYBaHHS TAKHX MAI[IEHTIB.

AHTHOaKTEpiasbHI 3aCO00M NMPHU3HAYANN 1HAMBI-
JyaJIbHO JIMIIIE 32 HasIBHOCTI ITOKa3aHb J0 iX 3aCTO-
CYBaHHS, B OCHOBHOMY 3a HAasBHOCTI aKTHBHHX
XpOHIYHUX BOTHHII iH(EKIiH (TOH3WIIT, OTHT Ta
iH.) 4M TiI03pi HAa HaIIapyBaHHS OaKTepiasbHOI
iH(peKmil (TMXOMaHKa 3 TEMIEpaTypolO Tijla BHIIE
39 °C, BHpakeHI CHMIITOMH IHTOKCHKAIlil, HasB-
HICTh 3aJUIIKH, aCUMETpis XPHIIB, JIEHKOIMTO3,
npuckopena IIOE). Busisneno, o xitsm I kiiniu-
HOI Ipynu MpU3HaYalld aHTUOAKTEpiaJIbHY TEeparrito
y 46,7 % Bunazkis, a Il rpymu — y 76,5% (p <
0,05). Tak, BiTHOCHWI pU3UK OTPUMYBATH aHTHOA-
KTepiaJibHy Teparlilo y MalieHTiB i3 MOMipHUM Opo-
HXITOM BiJJHOCHO JIETKOTO BapiaHTy 3aXBOPIOBaHHS
CTAaHOBMB 2,8 13 CHIBBIZHONICHHSM INAHCIB 3,7
(95 % AI: 1,63—8,52) npu BiHOLICHHI MpaBIONO-
nmioHocTi 2,3.

Binmigeno, mo y I rpymi wactime orpumyBanu
nepopanbHy Tepamiio (64,3 % BumaakiB) y BHIISIIL
3axumeHnx mneHimwiiHiB (38,4 %), wmakpomizgis
(30,8 %) uu nedanocnopusnis (30,8 %), a npu mo-
€HaHHI 3 MapeHTepalbHUM 3aCTOCYBaHHIM (5 ma-
nienTiB) — uedanocnopunu goserHo y 100,0 %
BunaakiB. XBopi Il xiiHIYHOI Tpymu OTpUMYBaIH

mepopaitbHO aHTHOAKTepianpHy Tepamito y 35,7 %
crioctepexeHb (35 maiieHTiB), HapeHTEepaIbHO — Y
16,3 % (16 naui€eHTIiB) 1 MOEAHAHHS NEPOPATBHUX 1
napeHtepansHux hopM y 48,0 % (47 mireit). Cepen
HapeHTepalbHUX aHTHOaKTepialbHuX 3acobiB y 11
rpymi nepeBakajl aHTHOIOTHKH 11e(haloCIOPUHO-
Boro psany (79,4 %), y iHIINX BUIagKax BiIMi4eHO
mpu3Ha4YeHHs aMmiHormiko3uaie (20,6 %), a mpu
NepopaIbHOMY  3aCTOCYBaHHI —  MAakpoOJiau
(46,3 %), uedanocnopunu (31,7 %) Ta neHiUIIHA
(22,0 %).

Pazom i3 TuM, ZIiTH 3 JIerkuM 1epediromM OpoHXi-
Ty OTPUMYBaJIM MapeHTepallbHy aHTHOAKTepiaJbHy
Tepartito B cepennbomy 2,0 nobu nportu 4,1 ni6 y 11
rpymi (p < 0,05), a nepopasibuuii npuiiom — 4,7 no-
6u npotu 6,0 1i6 BignosigHO (p > 0,05). Ilpu KO-
My CITiBBiJHOIICHHS IIAHCIB MPHU3HAYCHHS JIIKapeM
JIOBEHHOi aHTHOakTepiampHOi Tepamii y miteit II
KIIHIYHOI TPyNH BiTHOCHO WAII€HTIB 13 JIETKHM
BapiaHnToM OpoHXiTy Oumbmre 3 mi6 csras 5,0, Bin-
HOCHHUH pm3uK 1,1 mpw BiZHONIEHHI MpPaBIOIOIiO-
HOCTi 2,8, a oTpuMyBatu 2 i Oijbllie aHTUOIOTHKIB
YIPOJOBK MEPIOAy CTAl[iOHAPHOTO JIKYBaHHI —
CIIBBIHOIIICHHSI NIAHCIB 2,3, BIAHOCHUH pu3uK 2,1
IPH BiJHOILIEHH] MpaBaonoAioHocTi 1,5.

O6roBopennsi pesyabTartiB. [Ipy NopiBHSHHI
KJIIHIYHO-aHAMHECTUYHHUX XapaKTEPUCTUK XBOPHX
Ha OpOHXIT AiTe#l BiqMiYeHO, 110 Yy NPEJCTaBHHUKIB
II kiHIYHOT TPYNM arpecUBHIINHN 3anaJIbHUH TPO-
nec OpOHXIB CYHpOBOJUKYBaBcs dHacTimuM y 1,6
pasa peuuIMBYBaHHSAM, B aHaMHE3l Tparusuiacs
no3asikapHsHa mTHeBMOHIA (9,4 %), BoHU mOTpedy-
BaJM TPUBATIIIOrO TEPMiHY CTaIllOHAPHOTO JIKY-
Banng (12,1 + 0,34 mpotu 10,6 £ 0,61 nixkko-AHIB,
p < 0,05), ckopoueHHsIM y JBa pa3d TPHUBAJIOCTI
JKyBaHHS Tepea TOCHiTami3aliero. 3araJioM OoTpu-
MaHi pe3yJbTaTH MiATBEPPKYIOTh CBITOBI JjaHi 110-
JI0 BaJITHOCTI INKAJTH TSHKKOCTI OPOHXITY 1 MOXKe
3aCTOCOBYBATHCS y IOBCSIKACHHIM KIIHIYHIA Ipak-
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THLI JJI1 TIPOTHO3YBaHHS Tepediry 3aXxBOPIOBAHHS
[9-10]. IIi * mani momo Aemo TSHKKOTO rmepeGiry
XBOPOOM MiATBEPKYBAIMCA W OTPHUMaHUMH pe-
3yJlbTaTaMH KJIiHIYHOI KapTHHU OpOHXITYy y XBO-
pHX, OCOOJMBO IO CTOCYETHCS SIBHII JUXaJIbHOT
HEJIOCTATHOCTI, IHTOKCHKAIIHHOTO CHHIPOMY, Ka-
IUTIO Ta iH., IPUYOMY KIIHIYHI O3HAaKH yTPUMYBa-
JIMCSl y TaKUX TMaIe€HTIB TpuBajiinie. BussieHo, 1o
MAIIEHTH 3 MOMIPHO TSHKKHM TepediroM 3axBOpro-
BaHHS TOPIBHSIHO 3 XBOPUMH Ha JIETKHIH OpOHXIT
noTpeOyIoTh OUTBIIOro 00CATY KOMIUIEKCHOI Ie3-
obctpyktuBHOi Tepamii (CII = 12,0), y 1,6 pasu
YacTillle MAlOTh ITOKAa3aHHA 10 IPH3HAYCHHS aHTU-
OaxrepiampHEX mpenapartiB (CIL = 2,5), 3 meHIIO0
y 2,4 pa3u yacTKoro nepopaibHuX (opm mpenapa-

Conclusions/BucHoBKH

ATpecUBHININA 3amandbHAN Tporec OpPOHXIB Y
JiTed 13 MOMIPHO TSHKKMM Iepe0iroM 3amajeHHs
OpOHXIalbHOTO JIepeBa MOPIBHAHO 3 MAI[lEHTAMH,
XBOpPUMH Ha JIETKMH OpPOHXIT, CYNpPOBOJKYBaBCS
YaCTINIMM pELUANBYBaHHSM, HasIBHICTIO B aHAMHe-
31 y XBOpHUX CMi30[iB MO3aliKapHIHOT THEBMOHII,
TPHUBAJIIINAM TEPMIHOM CTaI[iOHAPHOTO JIIKYBaHHS i
CKOPOYCHHSM Y JABa Pasd TPUBAJOCTI IEpiogy am-

TiB 1 CTATUCTUYHO OUTBII TPUBAJIOIO TMApEHTEPah-
HOMO aHTHOiIoTHKOTepamiero (CLI = 5,0). Taka npu-
3HaYCHA Tepallis CIiBOagae 3 JaHUMH [6], OCKIIBKH
y JaCTWHU MAaILi€HTIB MiHCHO OPOHXIT IMPOBOKYETH-
csl OakTepiaIbHUIMHM YMHHUKAMH, II0 MOXXE HOTpe-
OyBaTH NpH3HAYEHHS aHTUOAKTepialbHOI Tepamii.
BopHowac, BcTaHOBIIEHO, 110 KOXKHA TPETS TUTHHA
II xniniunoi Tpynu (35,2 %) noTpeGyBana npoaos-
JKEHHsI /1e300CTPYKTHBHUX 3aXOJiB Ha aMOyJaTop-
HO-TIONIKTIHIYHOMY €Talli, a MapKepH BHUPa3HOTO
MICIIEBOTO 3aMajbHOTO MPOIECY B HUX aCOIII0BAIH
3 CTATHCTHYHO TiPIIMMH PE3yJIbTaTaMU KOMILICKC-
HOTO CTaIlioOHAPHOTO JIIKyBaHHS, OLIHEHOTO 3a KIIi-
HIYHOIO ITKAJIOI0 TSDKKOCTI OpOHXITY.

OynaTopHO-TMOMIKIIiHIYHOTO  JiKyBaHHA. OIliHKa
JIKYBaJIbHOT TaKTHKW y CTallioHapi CBiguuiia Mpo
noTpeOy y 30ibIIeHHI 00CITy KOMIUIEKCHOI Tepa-
i y XBOPHX 13 MOMIPHO TSHKKMM OpOHXITOM BiZIHO-
CHO JiTeH i3 JIETKMM BapiaHTOM 3aXBOPIOBaHHS, a
TaKOXX MIJBHIICHHS PU3UKY HEOOXITHOCTI y 3acTo-
CyBaHHI aHTHOAaKTepiaJdbHOI Teparmii Ta Mpu3HaYCH-
HSIM JOBEHHOI'O BBEIEHHS aHTHOIOTHKIB OlibIie 3

mio.

Prospects for future research/IlepcneKTHBH MOAAIBIINX JOCTIIKEHD

HepCHeKTl/IBH noaaJJibIIMux )IOC.]'Ii)I)KeHb MOJIATArTh Y BM3HAYEHHI aKTHBHOCTI 3aI1aJIbHOTO mpouecy B au-

XaJIbHUX LUIXaX y AiTeH 3a pi3HOT TSHKKOCTI epebiry OpoHXITy i NOAAIBIIOT ONTUMI3allil TAKTHKH BEICHHS

1i€1 KOTOPTH MAIiEHTIB.
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STUDY OF THE STATE OF REPRODUCTIVE HEALTH
IN YOUNG WOMEN AMONG THE POPULATION OF LVIV
REGION

Introduction. In Ukraine, the state of pregnancy in adolescent girls
aged 13-17 years is considered early or adolescent pregnancy. The
problems of teenage pregnancy are extremely relevant in Ukraine: in ten
years, almost 100,000 girls aged 16-17 became mothers, solving the
problems of teenage births. The urgency of the problem of pregnancy in
young girls gives grounds to consider and treat this issue as a serious
social and psychological problem that requires further study and
development of measures to prevent it.

Purpose. The purpose of the research is to study the state of
reproductive health in young women among the population of Lviv
region, determining the frequency of adolescent pregnancy and taking
into account the contribution of gynecological pathology and menstrual
disorders.

Materials and Methods. A retrospective analysis of the primary
medical records of 134 young women was conducted. We studied the
frequency of adolescent births, social status, medical surveillance
coverage during pregnancy, reproductive history in adolescent women
for 4 years in Lviv Regional Clinical Hospital.

Conclusions. Analysis of the prevalence of adolescent pregnancy
showed that the frequency of childbirth in young women remained stable
for four years: in 2014-2017, in the maternity wards of Lviv Regional
Clinical Hospital, 134 women under the age of 18 gave birth, which is
0.82-0.98% of the total number of births.

A significant majority (p <0.05) of them (78 women) were 17 years
old (that is 58.2%) and 84 women lived in rural areas (62.7%); 97
women were not married (72.4%). Only 1/3 (34.3%) of young women
were registered in a women's clinic before 12 weeks of pregnancy, and
10.4% of them were not followed up by doctors at all during pregnancy.
The study of menstrual dysfunction, namely irregular menstruation,
showed the presence of this indicator in more than 1/2 (80-59.7%) out of
134 young women. According to the results of the study, despite their
young age, 127 (94.8%) of 134 women were pregnant for the first time,
and 7 (5.2%) women had consecutive pregnancy. Among 7 (5.2%)
women who had consecutive pregnancy, only 4 (3.0%) had an
uncomplicated pregnancy, and three (2.2%) subjects had a history of one
(0.7%) silent miscarriage, premature birth, medical abortion. More than
1/3 (50-37.3%) of young women gave birth to children with poor health.
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The most common cause of reproductive disorders in young women of
the main group was prematurity of newborns (37.3%). The data obtained
indicate the feasibility of studying adolescent motherhood, which will be
especially valuable in the context of developing effective demographic
policies.

Key words: menstrual function, teenage pregnancy, reproductive
health.
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BUBYEHHSA CTAHY PEIIPOAYKTHUBHOI'O 3J0POB'A
Y XKIHOK IOHAIBKOI'O BIKY CEPEJd HACEJIEHHA
JbBIBCBKOI OBJIACTI

MeTa po6oTH: BUBYCHHS CTaHy PENPOAYKTHBHOTO 370POB'S Y JKIHOK
IOHAIIBKOTO BiKYy cepen HaceseHHs JIbBIBChKOI 00JacTi 3 BU3HAUCHHSIM
YaCTOTH MiTITKOBOT BariTHOCTI Ta ypaXyBaHHAM BHECKY T'iHEKOJIOTi9HOI
MaToJIOTii Ta MOPYIIEHb MEHCTPYAJIbHOTO LIUKITY.

[TpoBeneHo peTPOCIEKTUBHMI aHATi3 MEPBUHHOI OOIIKOBOI MeIawud-
HOi mokymeHTamii 134 >kiHOK FOHAIPKOTO BiKy. BuB9amm gactory moio-
TiB, COLIANBbHUH CTaTyc, OXOIUIEHHS MEIWYHUM CIIOCTCPE)KECHHAM IIij
Yac BariTHOCTI, PeNPOJYKTUBHUI aHAMHE3 Y JKIHOK IOHAI[bKOTO BiKy 3a 4
POKH criocTepexeHs 3a fanuMu O6acHoi KiHIYHOT JikapHi M. JIbBOBa.

AHani3 MoUMPEeHOCT MiTIITKOBOI BAariTHOCTI MOKa3aB, IO 4acTOTa
MOJIOTIB Y MOJIOAMX KIHOK 3aJIMIIajach CTAOIIBHOIO BIPOJOBXK YOTH-
PBOX POKIB crocTepexerHs: 3a nepion 20142017 pokiB y MOIOrOBUX
BIJUIIJICHHSX 00JIACHOT KITiHIYHOT JtikapHi M. JIbBoBa Hapoauiu 134 xiH-
KH y Bini monoamnie 18 pokis, mo craHoButh 0,82-0,98 % Bix 3aranpHOT
KiThbKOCTI moJioriB. JlocToBipHa OiMbIIiCTh 3 HUX Oyiu BikoM 17 pokiB
78 (58,2 %) Ta npoxuBanu y cuIbChKiit MiciieBocti 84(62,7 %), He mne-
pebyBanu B 3apeectpoBaHomy 1uibi — 97(72,4 %) (p<0,05). Jlume 1/3
(34,3 %) moroaux *®KiHOK BCTAM HA OOJIK B XIHOYiil KOHCYIbTAII /10
12 TmxHiB BaritHOCTi, a (10,4 %) B3araini He OyJu HiJ CIOCTEPEKEHHIM
JiKapiB MPOTSArOM BariTHOCTI. AHali3yl0uu MOKAa3HUKH MEHCTPYalbHOI
¢yHKil, mopyuieHHs i, a caMe HeperyJsipHi MEHCTpyauii, BigMideHi
6inpmr, Hik y 1/2 (80-59,7 %) 3 ycix 134 kiHOK FOHAIBKOTO BiKy. 3a
pe3yJbTaTaMH MPOBEJECHOTO JOCIIKEHHSI BCTAHOBJICHO, 1[0 HE 3BaXKa-
I0YM Ha FOHHUH BiK, cepen 134 xinok 127 (94,8 %) Oynu BariTHUMH BIIe-
pure, a 7 (5,2 %) — BaritHumu moBtopHo. 3 7(5,2 %) KiHOK, 110 Oyiu
BariTHUMHU NOBTOpHO, jmie 4 (3,0 %) manu HeyckiagHeHHH nepeoir
BariTHOCTi, a B Tpbox (2,2 %) XiHOK B aHaMHe3l OyiaM IO OJHOMY
(0,7 %) Bumanky: 3aBMepla BariTHiCTh, MEPEIYacHi MOJIOTH, MEIHYHHUIT
abopr. Bimemr wHixk 1/3 (50-37,3 %) Moyoanx KiHOK HAPOAWIH TIiTEH 3
HE3a/I0BUTBHUM CTaHOM 3/10poB's. HalfuacTimoro mpHYnHOIO MOpPYIIeHb
penpoayKii y MOJOAUX JKIHOK OCHOBHOI Tpynu Oylla HEJOHOUICHICTH
HOBOHapoxeHux aitert (37,3 %). OtpumMaHi JaHi BKa3ylOTh Ha JOILIb-
HICTh BHUBUYEHHS IMiUTITKOBOTO MaTEPUHCTBA, IO Oy7e 0COOIUBO IIIHHUM
Y KOHTEKCTi po3po0Kku eheKTHBHOT eMorpadigyHol MOTITHKY.

KoaiouoBi cioBa: MeHCTpyasibHa (YHKIS, MiJUIITKOBA BariTHICTS,
PENpoTyKTUBHE 370POB'S.
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Introduction/Beryn

PenponykTuBHMiA noTeHuian — ue piBeHb (izu-
YHOTO i NICUXIYHOTO CTaHy JIIOJWHHU, SIKUH B ONTH-
MaJIbHUX YMOBaX JI03BOJISIE BiATBOPIOBATH 37J0POBE
MOTOMCTBO. JIUTs4e Ta MmifJIiTKOBE HACENEHHS Ja€
3MOTY XapaKTepH3yBaTH MOTEHIIad PErpoxyKTHB-
HOTO 3/I0pOB’S, a (aKTOpH, AKi HOrO BH3HAYAIOTH,
3alekaTh Big BIKYy IIOYaTKy pPeNPOIyKTHBHOTO
JKUTTS, a TAKOXK BiJI AUTAYOIT 3aXBOprOBaHOCTi [1, 2].

OctaHHIM dYacoM B YKpaiHi CIIOCTEpiraeThcs
CKOPOYEHHS 3arajibHOi YMCENbHOCTI HAcCEJCHHS, a
BiMOBIAHO 1 Moyozi. 3a mepiii 15 pokis XXI cro-
JTTS yucenbHicTh Mool (15—17 pokiB) 3MeHmIH-
nacs Ha 1,5 muma oci6. Came 11 10HAKH 1 AiBYaTa, sAKi
CKJIaJal0Th PENPOAYKTUBHHUI MMOTEHIla] HAIIOi
KpaiHu, B HalOmmKkumid uyac OyoyTh BH3HAYATH
mpupicT HaceneHHs [3, 4].

JIOCHiTHUKY MTOBITOMIISIOTH, O B mepion ¢op-
MYBaHHS PENPOAYKTUBHOTO 3IOpPOB’S IMiIJIITKIB
CIOCTepIiraeThcsl HAHOUTBIINH CHajaX T1HEKOJIOTiY-
HOi 3axBoproBaHocTi [5, 6]. IlporsiroM ocraHHIX
POKIB y [IiBYaT 30UIBIIYETHCSA YACTOTA PO3JIAJIIB
MEHCTpYAIliif, cepen MOJIOAI BCEe dYacTiiie 3ycTpi-
YalOThCsl 3aXBOPIOBAHHS, IO MEPEAAIOThCs CTare-
BUM LUIIXOM. TakuM YMHOM, y TiJUIITKOBOMY Ta
IOHAIIPKOMY BiIli BiJMi4alOThCSI YMHHUKU PEIPOIY-
KTUBHUX PO3JIAJiB, IO IPU3BOAITE 10 POPMYBaHHS
TUX YU IHIIUX BIOXWICHb y CHCTEMi PEIPOIYKIIii
[7]. TIpobnema miuTiTKOBOI BAariTHOCTI € BaXKJIH-
BOIO, TOMY IIIO HaJICKUTH HE JIAIIEC 10 CPEepH 0XO-
POHHU 370pOB’si, aje i riIMOOKO OB’ s3aHa 3 MUTAH-
HSIMH COIiaJIbHO-€KOHOMIYHOT'O PO3BUTKY KpaiHH,
TeHJEpPHOi PIBHOCTi, OiJHOCTI Ta CTAaHOM OCBITH
[8,9].

3a manumu BOO3, mopiuHo B pi3HHX KpaiHax
CBIiTY Omu3pK0 16 MiNbHOHIB AiBuaT y Bimi 15-19
pokiB i Maibke 1 minmbiioHa niB4ar go 15 pokiB Ha-
POIKYIOTH JiTeld. Y BCbOMY CBIiTi yCKIIaJHEHHS Mif
yac BariTHOCTI Ta IIOJIOTIB € JPYrol HPHYUHOIO
cMeprti aiBuat y Bimi 15-19 pokis. Illopoky 6yn3b-
Ko 3 minbiioHiB miByar y Bimi 15-19 pokiB mimgna-
I0ThCsl HeOesmeynomy abopry. [itm Mmarepis-
MiJUTITKIB 3a3HAIOTh 3HAYHO BUINUN PU3UK YCKIIA-

HEHb y M0JIOTaX, HiX JITH, SIKi HApOJIWINCS Y KIHOK
BikoM 20-24 poxkis [10].

TTipmiTkoBa BariTHICTH TAKOXX MOYKE€ MaTH Hera-
THBHI COLaJIbHI Ta €KOHOMIYHI HACIIIKHA IJIA JIiB-
yar, iX ciMel Ta micrieBux rpoman. barato miBuar 3
HACTAaHHSAM BAariTHOCTI 3MYIIEHI KHHYTH IIKONY, a
0e3 ocBiTH 200 3 OTAaHOIO OCBITOI0 0CO0a MaTHMe
MEHIIIE HAaBUYOK 1 MOXKIMBOCTEH, 00 3HAWTH po-
6oty. Lle Takox Moke 0O0EpHYTUCS EKOHOMIYHUMH
BUTpaTaMH, KOJIM KpaiHa M030yAeThCsl PIYHOTO J0-
XOJy MOJIOJIOi KIHKH, KM BOHAa OTPHUMYyBajia Ou
HPOTATOM JKUTTS. Y OUIBIIOCTI BUMAIKIB HEIOBHO-
JITHI JiBY4aTa HApOJPKYIOTh JITeH 1032 NUIIOOOM
[11].

B Vkpaini paaHBOr0 200 MiATITKOBOIO BariTHIiC-
TIO BU3HAIOTH BaTiTHICTH Y JIBYAT IOHAIBKOTO BIKY
B Mexkax 13—-17 pokiB. 3a mecATh POKIB Maixe
100 Tuc. nmiByat BikoM 16—17 pokiB HapoAWIH Mi-
teir. ¥ 2016 poui 118 niuar 1o 14 pokiB cramu
Matepsim, e 5700 miuTiTKiB HAPOIUIIK Y Billi Bij
15 no 17 pokiB, IO CBIIYUTH MPO aKTyaJbHICTh
npobyiemu TitiTkoBoi BaritHocTi [12, 13]. Yacro-
Ta MOJIOTIB Y )KIHOK BikoM 15—19 pokiB B YkpaiHi y
2014 p. cranoBuina 26,8 %o, Ta BABIYI MEepEeBUILYBa-
na BiamoBimHUi mokasHuk y Ilomemi, y 2,6 pasu
Oymna Oinmerre, Hixk y Ppaniii, maibke y 3,7 pa3u —
Hik y @iansaHnii, y 5,3 pasu — mik y Hsemii. 1lle
OUTBIIIOIO € PI3HUIA Y HMOPiBHIHHI 3 maHuMHu JlaHii
ta Higepnaunis (y 7,3 pas3n), e BigMi4eHUH OJIUH 3
HaWHIDKYUX y CBITI NOKa3HHWKIB IOJIOTIB Y KiHOK
mosozate 20 pokiB — 3,7 %o [13, 14].

3a OCTaHHE JAECSTUIITTS 30UIBIIMIACH KUTBKICTD
KpaiH, sIKi BIIPOBAKYIOTH IPOTPaMU IIOAO BHPi-
LIEHHs IpoOJIeM ITiTITKOBOT Hapo uKyBaHoOCTi [15,
16]. Bce ne mae migcraBu po3risLIaTH JaHE TTHTAH-
HS HE JIMIIE 3 aKyIepchKoi, a i colliajbHoI Ta IcH-
XOJIOTIYHOI MPOOJIeMH, siKa MOTPeOye MMOAaTBIIOrO
BUBYEHHS Ta PO3pOOKM 3aXO0JiB IIoj0 ii momepe-
JOKEHHSI.

Merta nocainkeHHs

JocmiauTtu cTaH penpoayKTHBHOTO 3/I0POB'S Y
JKIHOK IOHAIIbKOTO BiKy cepej HaceleHHS JIbBiBCh-
KOi 00acTi 3 BUBYCHHSAM YaCTOTH MiIIITKOBOI Ba-
TITHOCTI Ta ypaxyBaHHSIM BHECKY T'iHEKOJOT14HOT
I1aToJIOT{ Ta MOPYIIECHh MEHCTPYAIBEHOTO LUKITY.
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Marepiau i MmeToaun

3 METOI0 BHBYECHHS YacTOTH Ta MHOIIHUPEHOCTI
MUTITKOBUX TOJIOTIB Cepest KiHOK IOHAIBKOTO BIiKY
y JIpBiBCBKill 0OnacTi HaMu OyJO MPOBEACHO peT-
POCIEKTHBHAM METOJIOM aHali3 MePBUHHOI 00JiKO-
Boi Mean4yHoi nokymeHTauii JIbBiBcbkoi 00nacHOT
kiiHiyHOi sikapHi (JIOKJI). 3 xypHamiB 3amucy
MOJIOTIB Yy cTanioHapi 0yj0 BUOpaHO yci BUNAIKH
MOJIOTIB Y KIHOK oHaIpKoro Biky (13—17 pokiB),
3a mepiox 3 2014 mo 2017 poxu. BuB4yanm gactoty
IOHAIIPKHX IIOJIOTIB, COLIaIbHUHN CTaTyC, OXOIUICH-
HS MEIUYHHUM CIIOCTEPEKEHHSM IIiJ Yac BariTHOC-
Ti, peNPOAYKTUBHUN aHAMHE3 Y KiHOK IOHAI[BKOTO
Biky. CraTuctnuHy 0OpOOKYy pe3yibTaTiB IIOCIi-
JUKEHb MPOBOJMIIN 32 JIOTIOMOI0I0 KOMI'TOTEPHHUX
nporpam Statistica 6.0 ta Excel 5.0. BigminnocTi
BBa)KaJIM BIPOTITHUMH NIPH BH3HAYCHHI CTaTUCTH-
4HOoi 3Hauymocti P < 0,05.

Pe3ysabTaTH AoCTizKeHHS Ta IX 00roBopeHHs
Kputepiem BinOopy maImieHTOK isi BUBYCHHS OyB
BIK JKiHOK, 1[0 HapomKyBanmu. Y Matepiamax OOH
AT TKOBOIO HAPOKYBaHICTIO (adolescent
fertility) BU3HaUEHO MONOTH B XIiHOK BikoM a0 20

pokiB. B Ykpaini mocmimHuku 31e011bII0TO 3aCTO-
COBYIOTHh TEPMiH «HiTIITKOBHI» A0 OCi0, sKi mepe-
OyBatoTh y Bimi 15—17 pokiB. OCKiIbKH y HaIIii
pOOOTI crocTepiraiich JaHi Mpo IMOJIOTH y JiBYaT
BikoM 13—14 pokiB, TO BIKOBI MeXi HiJUTiTKOBOTO
eTamy BKJIIOYaloTh Bik 13—17 pokiB.

3a nepiox 3 2014 no 2017 poku y MOJOTrOBUX
imninenusx JIOKJI BinOymoce 14481 monoris,
cepell HUX MOJIOTIB y KIHOK BikOM Modjofme 18
pokiB Oymo 134 Bumanmkw, mo craHoButs 0,93 %
(Tabn.1). B cepennpromy mo YkpaiHi 4acTka HOBO-
HapO/UKCHUX [iTell y HEMOBHOJITHIX MdiBYaT 3a-
TIUmaeThes cTabinpHO0 1 He mepeBumtye 1,5 % Bix
yCiX miTeH, Mo HapOAWIHCh. AHa3 YaCTOTH Iij-
mitkoBoi BaritHocTi 3a gamumu JIOKJI (2014-
2017 pp.) mokasas, II0 4acTOTa IOJIOTIB Y MOJIO-
JUX JKIHOK 3aJHIIANach CTaOIBHOIO BIIPOOBK
YOTUPHOX POKIB CIOCTEpekeHHs, 1 yume B 2016
poui el mokazHUK OyB 3 HE3HAYHOIO TCHICHLIEIO
10 3MEHIIEHHSA KUIBKOCTI MHiUIITKOBHX ITOJIOTIB —
0,82 % mporu 0,98 % y 2014 pomi (p > 0,05,
Tabmn.1).

Tabnuya 1 — Yacmoma nonocig y Moaooux sHciHoK no pokax

KiabkicTh mosoris y Mos1oaux sxiHok
Pik Kinbkicts mosoris ()
n %

2014 4078 40 0,98 %

2015 3680 35 0,95 %

2016 3774 31 0,82 %

2017 2949 28 0,95 %
Bceroro 14481 134 0,93 %

TakuM 4YMHOM, BiACYTHS TO3UTHBHA TEHACHIIis
JIO TIOKpAIEHHS] PENpPOIYKTHBHOTO 3/I0POB'sl Hace-
JICHHSI 32 PaxyHOK NUTOMOI Baru MiTIITKOBUX MO-
JIOTiB, i BOHH MPOJOBXKYIOTH BiJirpaBaTé MPOBIIHY
ponb 'y QopMyBaHHI HETaTUBHHX  MEIHUKO-
neMorpagiqHUX TSHICHIIIH Ta iCTOTHO BIUTMBATH Ha
OCHOBHI ITOKa3HUKH PETPOLYKTUBHOTO 3/10POB'SI.

BuBYeHHsI BIKOBOTO PO3IOJiNY >KIHOK IOHAIlb-
KOTO BiKy IOKa3aJio, 0 OUTBIIICTh 3 HUX Oy Bi-
koM 17 pokiB — 78 (58,2 %) (p < 0,05), 16 pokis
mamu 34 (25,4 %) BaritHi giBunHU. Takox BimOy-
sock 17 (12,7 %) momoriB y iHOK 15-pigHOTO BiKY.
JBoe misuat (1,5 %) mapogumu y 13 pokiB, Tpoe
(2,2 %) y 14 poxis.

JocToBipHa OiIbIIICTh, a came 84 (62,7 %) xi-
HOK IOHAI[LKOTO BIiKY OyJIM MEIIKAaHKaMH CiJIbChKOT
micuesocti (p < 0,05), 28 (20,9 %) npoxuBanu y

M. JIbBOBi, pemrra — 22 (16,4 %) xwnm y iHIITHX
micrax JIbBIBCbKOT 00J1aCTI.

AHati3 JaHuX OPO COLIATBHUEN CTATyC Ta mepe-
OyBaHHS y OLTIO01 KIHOK FOHAIIPKOTO BiKYy TTOKa3aB,
10 HalOUThIIe 3 HUX OYJH CTYICHTKaMHU KOJICIKIB
—59 (44,0 %), 51 (38,1 %) — nomorocnoaapkamu, a
24 (17,9 %) — wkonspkamu. BijbIIiCTh BariTHUX B
3apeecTpoBaHOMy 1001 He mepedyBamu — 97
(72,4 %).

BuBUeHHs JaHUX PO OXOIUICHHS MeEJNYHUM
CIIOCTEPE)KEHHIM 3a MepediroM BariTHOCTI y MOJIO-
IUX SKIHOK Tmokazanu, mo Oins 1/3 3 Hux (46—
34,3 %) BcTanm Ha OONIK B KIHOYIM KOHCYJbTALi
J0 12 twkuiB BaritHocTi Ta 1/3 — 49 (36,6 %) xi-
HOK — 3 12 no 21 Twxns. ITicis 22 THKHIB BariTHO-
cTi Bcranmu Ha oOmik 25 (18,7 %) xiHok, a 14
(10,4 %) mamieHTOK He CIOCTEPIrajuch B MEAUY-
HUX 3aKJIa/lax B3arai.
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Orxe, BupoaoBx 2014-2017 pokiB y MoJIOTO-
Bux BigminenHasx JIOKJI mapommmm 134 sxiHKH Y
Billi momoxme 18 pokiB, mo craHoButh 0,82—
0,98 % Bix 3arajbHOI KiIIBKOCTI HOJIOTIB. JIOCTOBI-
pHa OlmblicTh 3 HHMX Oynu BikoM 17 pokiB 78
(58,2 %) Ta npoxuBanK y CibChKii MicueBocTi 84
(62,7 %), He mepebyBaau B 3aPEECTPOBAHOMY
uwo6i 97 (72,4 %) (p < 0,05). Jlume 1/3 — (46—
34,3 %) Monoaux KiHOK BCTald Ha OOJIK B KiHO-
4iii koHCympTamii Mo 12 TwxHIB BariTHOCTI, a 14
(10,4 %) Bsarami He OymM TiJ CIIOCTEPEKEHHIM
JKapiB MPOTITOM BariTHOCTI.

Bimem wHix 1/3 (50-37,3 %) XiHOK FOHAIIBKOTO
BIKy HApOIWIH [iTeH 3 HE3aJOBUIEHUM CTaHOM
3710poB'a (HeIOHOIIeHNX ab0 3 YCKIaJHEHUM HEO-
HATaJbHUM TIEPIOIOM).

Juist Glibnn 4iTKOT OLIHKK CTaHy PernpoayKTH-
BHOTO 3/I0pOB'Sl MAalLli€EHTOK IOHAIBKOTO BIiKYy MH
PO3AUTMIM BCIX KIHOK MiJJIITKOBOTO BiKy Ha JBi
rpynu. OcHOBHY Tpymy ckiaiu 50 KiHOK BiKOM J0
18 pokiB 3 MOPYIIECHHSIM PENpOAYKTHBHOI (HYyHK-

mii, a came Ti, AKi HAPOJIWIH HEJOHOIIECHUX TITeH,
niTe#l 3 mpupokeHnMH Bagamu po3BuTKy (IIBP)
abo miTeil 3 MaToJIOTIYHUM IepediroM HeoHaTallb-
HOTO TIepiony. KonTponsHy rpymy cknanxo 84 xiH-
KM FOHAIBKOT'O BiKY, SIKi HapOIWIU 3IOPOBHX Ji-
TEH.

AHaJi3 TaHUX T1HEKOJIOTIYHOTO aHAMHE3y 3Be-
pTaB Ha ceOe yBary HU3bKHM BiZICOTKOM HasiBHOCTI
TiHEeKOJIOTIYHOI maToJorii y JOCHiUKYBaHHX TPy-
max. Tak, TiHeKOJIOTiYHI 3aXBOPIOBaHHS OyiIH BU-
SIBIICHI JUIIE B OZHOMY BHHIAnKy (2 %) y XiHOK
OCHOBHOI TpymH, Ta y 3 (3, %) Bumagkax B KOHT-
ponbpHiNt Tpymi. AOGCOMIOTHa OIMBIIICTE JKIHOK
(98 % Ta 96,4 %) He Mald TiHEKOJOIIYHOI 3aXBO-
proBaHocTi B aHamHe3i (p > 0,05). INopymeHus
MEHCTpYyaJbHOI (YHKIIII, a caMe HeperyJsipHi Me-
HeTpyarii, Bigmideni y 80 (59,7 %) 3 ycix 134
KIHOK IOHALILKOTO BiKYy, IIPOTE CYTTEBOI Pi3HULI B
NOKa3HUKaX MEHCTPYaJIbHOT QYHKIIT MIXK JTaHUMHU
y HamieHToK 000X rpymn He BctaHoBieHO (p > 0,05,
Tabi. 2).

Tabnuys 2 — I'inexonociyunuil anammes moaooux sicinok, N (%)

T C—— OcHoBHa rpyna KonrpoabHa rpyna Crarucruuni
(n =50) (n=84) MOKA3HUKH
Tinexonoziuna namonocis
HasiHa 1(2,0) 3(3,6) x*=0,267
BincyrHs 49 (98,0) 81 (96,4) p=0,606,p>0,05
Mencmpyanonuti yuxn
Perynspumuii 26 (52,0) 28 (33,3) ¥*= 2,839
He perynspHuii 24 (48,0) 56 (66,7) p=0,092;p>0,05
= 7'D= 48
Cepenniii Bik MEHApXe, POKH 13,0 +2,80 12,8 +1,22 t O’CF)) ;%,050’9 8
CepeHs TPUBAICTh MEHCTPY- t=0,14
28,9 £ 2,64 28,4234
QJIBHOTO LUK, JHi 8,9+26 8 3 p =0,888; p > 0,05
CepeHs TPUBAICTh MEHCTPY- t=0,15
4,7+0,98 4,9+0,92
auii, nHi ’ ’ ’ ’ p =0,882; p > 0,05
ITouaTok cTaTeBOro XKUTTA, POKH 153+ 1,2 153+ 1,0 t=0,00
P 2E 2T p =1,000; p > 0,05

AHaJi3 penpoyKTHBHOTO aHAMHE3Y Y JKIHOK 3
MiJJTITKOBOIO BAriTHICTIO ITOKAa3aB, II0 HE 3BaXKaro-
4yu Ha IOHUH Bik, cepen 134 xinok 127 (94,8 %)
Oynu BaritHumu Brepiue, a 7 (5,2 %) — BariTHUMHU
nmoBTOpHO. 3 7 (5,2%) kiHOK, 1[0 OyJU BariTHUMHU
noBTopHO, jumre 4 (3,0%) Manu HeycKIaTHEHUI
nepebir BariTHOCTI, a B TpboxX (2,2%) XKiHOK B
aHamue3i Oynu mo omHomy (0,7%) BuUmaaky 3a-
BMepJia BariTHICTh, MEpPEAYacHi MOJOTH, MeInd-

Huit abopt. CyTTeBOI pi3HMII MK NOKa3HUKaMH
PENpONYKTHBHOTO aHAMHE3y B >KIHOK OCHOBHOI Ta
KOHTpOJbHOT rpyn He Bcranomieno (p > 0,05,
Tabn.3).

[IpoBenenuil peTpoCHEKTUBHUI aHANi3 Mep-
BUHHOI MEIWYHOI JOKYMEHTAIil MoKa3aB, M0 BCi
BariTHI MOJIOJi JKIHKM HajeXaTh 0 BUCOKOI Ipy-
I PU3HMKY LIOAO PO3BUTKY NEPUHATAIBHOI MaTO-
Jorii.
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Tabnuys 3 — PenpoOdykmuenuil aHamue3 ma napumem 6a2imnocmi y Monooux xcinok, N (%)

IHoxa3snuk Ocn?:faSgyna Konnzgﬂ_bgz)rpyna CraTucTHYHi NOKAa3HUKHA
2
. x =1,242
BariTHi Briepiie 46 (92,0) 81 (96,4) 0= 0.266: p > 0,05
2
. x =0,284
BariTHi MOBTOPHO 4 (8,0) 3(3,6) 0 =0595: p > 0,05
Heycknannena ¥ =0,284
BAriTHICTh 2(40) 2(24) p =0,595; p > 0,05
2
. B ¥~ = 0,600
Meauanmuii abopT 1(1,2) 0= 0,439: p > 0,05
2
o B ¥ =1,693
3aBMepIia BariTHICTh 1(2,0) 0=0194: p > 0,05
2
. B x =1,693
[NepemauacHi moJyoru 1(2,0) 0=0194: p > 0,05

BusiBneHo 3HauHy KUIBKICTH BiIMIHHOCTEH TO-
Ka3HUKIB IIPHU PO3NOLII 32 COLIAILHIM CTaTyCOM Y
KIJIBKOCTI LIKOJIAPOK, Ta TMEpeBaKaHHs KiUJIbKOCTI
He3apeecTPOBAHUX ILTIO0IB. 3HAYHUHA IMCHX0EMO-
ifHANA CcTpec, SKUH TepeKUBaE€ BariTHA MiBYMHA
OyAy4d IIKOJSIPKOI Ta BiACYTHICTH O(imiHHOTO
BU3HAHHS YOJOBIKOM T'OTOBHOCTI JO BiAITOBIIAJIb-
HOCTi 3a AWTHHY, MOXXHa BBaXaTH IOJATKOBUM
TMICUXOJIOTIYHMM Ta COILaJbHUM YHHHUKOM DPU3UKY
YCKJIaJHEeHb mepediry miuliTKoBOi BariTHOCTI. Ha
JlaHuit yac B YKpaiHi HAaKOIUYEHO 3HAUYHY KiIBKICTh
poOIT, MPUCBSYEHUX BHUBYEHHIO PENPOILYKTUBHOIO

Conclusions/BucHoBKH

B pesynbraTi npoBezieHol poOOTH BCTaHOBIIE-
HO, [0 YacTOTa MiJTITKOBUX IMOJIOTIB 3a 4 pOKH
croctepeskenns cknagana 0,93 % cepen 3araiabHOT
kipkocTi 14481 mosoris Ta He Malia TEHAEHINT 10
3HIKEeHHs. J[ocTOBipHa OiNMBIIICTh 3 BariTHHX OY-
nu Bikom 17 poxkiB — 78 (58,2 %) ta npoxuBanu y
cinbehkiit MicteBocTi — 84 (62,7 %), He nepedyBa-
1 B 3apeectpoBanomy nutobi - 97 (72,4 %) (p <
0,05). Jlume 1/3 (46-34,3 %) Momoaux KiHOK
BCTAIM Ha OONIK B XiHOYIM KOHCysbTamii g0 12
THKHIB BariTHOCTI, a 14 (10,4 %) B3arai He Gyiu

3I0POB'St y MOJIOJUX JKiHOK [8, 9]. OTpumaHi HaMu
JaHi TpO IIi MOKA3HHUKH B KOHTHHIEHTAX IKIHOK
JIbBIBCHKOTO pEriOHYy CBiI4aTh, IO FOHUH BIK XKi-
HOK, iX IICMXOJIOTIYHa Ta coLiajbHa JAe3alanToBa-
HICTb, BIICYTHICTh MiATPUMKH POIUUIB, 4ACTO CYC-
MUTBHAR OCy[, HeOakaHICTh BariTHOCTI 3yMOBIIO-
I0Th T€, IJ0 BOHHU JOCUTH YaCTO IPUXOBYIOTH CBOIO
BariTHiCTh ad0 caMi Mi3HAIOTHCA IO BariTHI B JIO-
CUTh BEJIHMKOMY TepMiHi. ToMy akTyalbHICTh JOC-
JIDKCHHS MPOOJeMH i UTITKOBOI BariTHOCTI Ta i
HACJIiJIKIB HE BUKJIMKA€E CyMHIBIB.

i/l CIIOCTEPEKEHHSM JIIKapiB MPOTSITOM BariTHOC-
Ti. He 3Bakaroun Ha roHHU BiK, cepen 134 kiHOK
127(94,8 %) G6ynu BaritHumu Briepiie, a 7 (5,2 %)
— BaritHumu noBTopHO. 3 7 (5,2 %) xiHOK, 1O
Oyiu BariTHUMHU MOBTOpHO, juire 4 (3,0 %) manu
HEYCKJIIaTHCHUI Iepedir BariTHOCTI, a B TPHOX
(2,2 %) xiHok B aHamHE3i OyIM 1O OJHOMY
(0,7 %) Bunaaky 3aBMepJia BariTHICTh, MepeI4acHi
HoJor", MeauuHuii abopt. binpm nixk 1/3 (50—
37,3 %) moomux KiHOK HApOTWIHN IiTel 3 He3a-
JIOBITEHUM CTaHOM 3J0pOB'sl (HEIOHOIIEHHX abo 3
YCKJIaIHEHUM HEOHATaJIbHUM IEePioIoM).

Prospects for future research/IlepcneKTHBH HOJAJbIIMX AOCITi/IZKEHD

OTpuMaHi pe3ylbTaTH BKa3yHOTh HA IEPCIICK-
THUBHICTh MOJAJIBIIOr0 HOCIIIHKEHHS YMHHHKIB
PU3HKY NEepHUHATAIBHOI MATOJOTI] Y XKIHOK 3 MiA-
JITKOBOIO BariTHICTIO, T OLIIHKH CTaHY iX HOBO-
HapOJKEHUX JiTeH 3 METOI0 CBOEYACHOTO BHUSB-

JIeHHS BariTHUX JKIHOK Tpynu pusuky. Lle mo3Bo-
JUTH MOKPAIIUTH TPOTHO3 BariTHOCTI, 3HU3HUTH
piBeHBb NEepHHATANBHOI martonorii, Ta Oyne Maru
BaroMui MeJIHMKO-COIiaIbHUHN eeKT.
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MATRIX METALLOPROTEINASES AS MARKERS OF
RESPIRATORY TRACT REMODELING AND POTENTIAL
THERAPEUTIC TARGET IN PATIENTS WITH BRONCHIAL
ASTHMA

It is evidently known that chronic inflammatory process in the
bronchi of patients with bronchial asthma is associated with the
emergence and progression of airway remodeling, resulting in
irreversible obstruction. However, the exact mechanisms of connection
between inflammation and airway remodeling are not very well
understood and that is the reason for delay of development new specific
targeted drugs aimed to inhibit the process of inflammation and
remodeling. Therefore, our goal was aimed to analyze and systematize
data on the role of matrix metalloproteinases in the occurrence of airway
remodeling in patients with bronchial asthma and the possibility of
therapeutic effects on this process.

Materials and methods: search for information on the role and
mechanisms of influence of matrix metalloproteinases on airway
remodeling processes in patients with bronchial asthma and the
possibility of its pharmacological correction in electronic databases such
as PubMed and Google Scholar over the past 25 years.

Results. Matrix metalloproteinase-9 and tissue proteinase-1 inhibitor
have been shown to play the most important role in airway remodeling in
the presence of bronchial asthma, supported by numerous experimental
and clinical studies. Much attention is paid to the comparison of these
indicators in bronchoalveolar lavage, induced sputum and blood on the
background of exacerbation and in the presence of a stable course of the
disease. The analysis of their content depending on the severity of the
course, dysfunction of external respiration and the degree of reversibility
of bronchial obstruction. Studies of the possibility of drug effects on the
content of remodeling markers have shown low clinical efficacy. The
results are contradictory, but most of them prove the important role of
matrix metalloproteinase-9, tissue protease inhibitor-1 and their
relationship in the occurrence and progression of airway remodeling and,
consequently, the severity of the disease, which dictates the need to
develop new additional treatments.

Key words: bronchial asthma, airway remodeling, matrix
metalloproteinases, tissue proteinase inhibitor-1.
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Baaauciaasa B. KaukoBchbka,
Kagheopa snympiwmnvoi meouyunu
3 YeHmMpoM pecnipamopHoi meou-
yunu,  Cymcokuti  OeporcasHuii
yuigepcumem, m. Cymu, Yxpaina

MATPUKCHI  METAJIONIPOTEIHA3M SAK  MAPKEPH
PEMOJEJIOBAHHSA JUXAJIBHUX JIAXIB I
MOTEHIIMHA TEPAIIEBTUYHA MIIIEHb ¥ XBOPUX HA
BPOHXIAJIBHY ACTMY

Bimomo, mo XpoHIYHMH 3amanbHUM IMporec y OpoHXax XBOPHX Ha
OpoHXiambHYy aCTMY acoOIilfOBaHMI i3 BUHUKHEHHSIM Ta IIPOTPECYBAHHIM
PEMOJICIIOBAHHS AWXaJbHUX LUISAXIB, HACTIJKOM SKOTO € HE3BOPOTHA
obcTpyxkmist. OqHaK MeXaHi3MH 3B’ 3Ky 3aNaJICHHSIM 1 pEMOJCITIOBAaHHIM
JUXaJbHUX LUISIXIB € HEeIOCTaTHhO 3PO3yMUIMMH, IO HEPELIKOKae
CTBOPEHHIO KOHKPETHHX JIIKiB-KaHJHU/JaTiB, OPI€HTOBaHUX Ha HOro ra-
IpMyBaHHs. TOMy HaIIOIO MeTOI0 OyB aHai3 Ta CUCTEMaTH3allis JaHuX
I10JI0 POJIi MATPUKCHUX METAIONPOTEiHa3 y BUHUKHEHHI PEMOIEIIIOBaH-
HS TUXaJbHUX HIIXIB Y XBOPHX Ha OpOHXiaJbHY acTMy Ta MOXIIMBOC-
Tell TEpaneBTUYHOIO BIUIUBY Ha JaHUM MpoLec.

Martepianu Ta MeToaH: mMomykK iHGopMaIlii MOA0 poJli Ta MeXaHi3-
MiB BIUIMBY MAaTPUKCHHUX METAJONPOTETHA3 Ha MPOLIECH PEMOJICITIOBAHHS
JUXalNbHUX LUISXIB y XBOPHX Ha OpOHXIIBHY acTMy Ta MOXKJIMBOCTEH
fforo gapMaKoIOTigHOI KOPEKIii B eIeKTPOHHUX 0a3axX JaHUX, TAKUX SIK
PubMed ta Google Scholar, 3a ocrauni 25 pokis.

Pe3yabraT. BeraHoBNeHO, 1110 32 HasBHOCTI OpOHXIaJbHOI acTMHU
HAKOIIBII BAXKJIUBY POJIb Yy PEMOJIC/IIOBAHHI TUXANIbHUX ILISAXIB Bimir-
paroTh MaTpUKCHA METAJIONpOoTeiHa3a-9 Ta TKAHMHHUI 1HTi0ITOp NpoTei-
Ha3-1, 110 JOBEEHO YNCEIbHUMH €KCIIEPUMEHTAIBHIMU Ta KIIIHIYHUMHU
JOCHIIKeHHSIMH. Bennka yBara HagaeTbcs HMOPIBHSHHIO J@aHHUX ITOKAa3-
HUKIB y OpOHXOANbBEOJSIPHUX 3MHUBaX, IHAYKOBAHOMY MOKpPOTHHHI,
KpoBi Ha (DOHI 3arOCTPEHHS Ta 3a HASBHOCTI CTaOLIBHOTO Tepediry 3a-
XBOpIoBaHHA. [IpoBeneHMA aHali3 iX BMICTY 3aJI€KHO Bifl TSHKKOCTI TIe-
peoiry, mopyrieHHs: (yHKIIT 30BHIIIHFOTO IUXaHHS Ta CTYICHS 3BOPOT-
HOCTI OpoHXianbHOT 00cTpyKuii. JIoCmipKeHHs MOXKIIMBOCTEH MeIHKa-
MEHTO3HOT'O BIUIMBY Ha BMICT MapKepiB PEMO/IEIIIOBaHHS MOKa3ajlu HU-
3bKy KIIHIYHY edekTuBHiCTb. OTpHUMaHi pe3ylbTaTH AEMOHCTPYIOTh
CYNepewInBUi XapakTep, NpoTe OUIBIIICTD 13 HUX JAOBOJMTH BaXIIHBY
POJIb MaTPUKCHOI METAJIONPOTEiHAa3u-9, TKAHWHHOTO 1HribiTOpa npoTei-
Ha3-1 Ta 1X CHIBBIHOIICHHS Y BUHHKHCHHI Ta MPOTPECyBaHHI peMoje-
JIOBaHHS JUXaJbHHUX MUIAXIB i, BIATIOBIAHO, TSOKKOCTI mMepediry 3axBo-
PIOBaHHS, IO TUKTY€E HEOOXITHICTH PO3POOKH HOBHX JOAATKOBUX METO-
IIB JIIKYBaHHS.

KarodoBi cioBa: OpoHXiaJlbHa acTMa, PEMOJEINIOBAHHS JUXATBHUX
NUISIX1B, MATPUKCHI METAOTPOTETHA3H, TKAHUHHHH 1HT10iTOp MpoTeinas-1.
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Introduction/Beryn

BponxiansHa actma (BA) € XpoHIYHUM 3amalib-
HUM 3aXBOPIOBAHHSIM JuXxanbHuX HumixiB (L),

MpH SIKOMY allepreH-IHAYKOBaHEe IOIIKOKCHHS W
IMyHHI peaxIii CTUMYIIOIOTh 3allaJieHHs], Tineppea-
KTHBHICTh 1 PEMOJENIOBAHHS AWXAJIbHHUX IUISIXiB
(JILI), HacmigKoM SIKOTO € HE3BOPOTHA OOCTPYKITis
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[1, 2, 3]. OmHak 3B's130K Mix pemonentoBanHsM JII11
1 3aMajeHHsAM € HEeIOCTAaTHBhO 3PO3YMiNNM, IO Ie-
peImIKo/Kae  CTBOPEHHIO  KOHKPETHHX  JIIKiB-
KaHAMJATiB, OPIEHTOBAHMX HA HOTO raJIbMyBaHHS.

Tomy Hamoo MeTor0 OyB aHalli3 Ta CUCTEMATH-
3alis AaHUX I0J0 POJIi MAaTPUKCHUX METaJIONPOTe-
ina3z (MMI]) y BunukHenHi pemonemoBanns /(1 y
XBOpUX Ha BA Ta MOXJIHMBOCTEH TepameBTHYHOTO
BILIUBY Ha JaHWUH IIPOLEC.

Marepianu Ta MeTOaM: aBTOPH IPOBENH IIO-
nryk iHdopmariii moao poiti Ta MeXaHi3MiB BILIUBY
MMII Ha npouecu pemogentoBanss U1 y xBopux
Ha BA Ta MoXxmmBOCTEH #oro QapmaxororigHOi
KOpeKIii B EJNeKTPOHHMUX 0a3ax NaHWX, TaKUX SK
PubMed ta Google Scholar, 3a octauui 25 pokis 3a
TaKMMH KIIIOYOBUMH TepMiHamH, sik BA, pemonenro-
BanHs {11, MMII, TkannHHU iHr10iTOp IpOTEiHA3.

PesyabTaTH Ta ix 00ropopeHHsi. 3amanbHUi
npolLec, O PO3BUBAEThCA NMpH BA min BriMBOM
cnenuivEUX 1 HecmenuivHUX (GaKTOpPiB, BUKIHU-
Kae (YHKIIOHAIBHI Ta MOP(OIIOTIYHI 3MiHU B YCiX
CTpYKTypax OpoHxiB — pemonemoBanus LI [4, 5].
IIpu upoMy, Ha T 3MiH MeTaOONI3MY CIIOJYYHOL
TKaHUHH, TOPYIICHb TPOIeCiB Au(EpeHIiIOBaHHS,
Mirpauii, po3BUTKY 1 J03piBaHHs CTPYKTYPHHUX KIIi-
THH BiZIOYBA€ThCS TMOIIKOMKCHHS 1 JEeCKBaMaIlis
ermiTeniaNbHUX KIIITHH, JA€30praHisallisi 1 CKIepo3y-
BaHHs CyOemiTeniaibHOi 4acTHHU Oa3ajbHOT MeM-
Opanmu, rinepTpodis ruaneHbKUX M'sA3iB, iHUIBTpa-
I[ist IPOCBITY 1 CTIHKH OPOHXIB €03MHO(IIaMH, Oma-
cuctuMu KimitruHamu 1 T-miMdormramu; mocuieHe
YTBOPEHHSI HOBHMX CYIHWH, IO CYHNPOBOJKYETHCS
Tinepruasiero i MeTamna3ielo KeIUXOmoaiOHuX ermi-
TeNiaJbHAX KIITHH CJIM30Ba TilepCeKperis, 3011b-
IICHHS MiZCANU30BHX 3aj103, nposmideparis Gpidopoo-
nactiB, Tpancdopmaiis GidopodnactiB B Miodiopo-
Onmactv, IO NPU3BOIUTH JIO CyOemiTeniaabHOro
BIJIKJTaJICHHS KoJlareHy [6] 1, sIK HacCIiJ0K, peMo/e-
JIFOBAaHHSI CTIHKH OPOHXIB 1 HE3BOPOTHOI 0OCTPYKIIiT
AUl [1,2,3,7,8,9]. Li crpykrypsi 3mian LI, sx
BBA)XAIOTh, € PE3YJITATOM MOBTOPHOTO TOCTPOTO
3amaJjieHHs, SIKe BU3HAHO KIIHIYHO SIK 3arOCTPEHHS,
OJTHaK B3a€EMO3B'SI30K MK pemoaemoBaHuaMm I i
3amaJIieHHSIM € HeJI0CTaTHBO 3po3yminum [10].

HenaBHui gociikeHHs IOKa3ajid, IO EIi30IH
rocTporo 3amajieHHs npu BA crpusiioTe pemoje-
mroBaHHIO /{1 nuIsiXoM 3MiHM TOMEOCTa3y KOMIIO-
HEHTIB eKcTpanemroysipaoro marpukcy (ELIM) [3].
Tak, cyOenitenmiansHuii (HiOpo3 BUHHMKAE MiX Ai€I0
(ibporeHHHX MeniaTopiB, 30KpeMa NENTHIIB (EH-
noteniny-1 i enporeniny-3), Th-2-nurokinis (1J1-4,
1JI-13), dakropiB pocrty, ricTamiHy, TpOMOiHY,
TPUNTAa3U, BHACTIJOK HAKONMYEHHS B PETUKYJSIp-

Hii mmacTuHi QparmeHTiB EIIM — pi3HuX BUAiB
KomareHy, ¢iOpoHekTuHy, TeHacumHy [11, 12].
Ockinbkn  Th-2-1TUTOKIH-TOMIHYIOUHHA  €03HHO]i-
JbHUHA 3amanbHUH MEXaHi3M HE MOJXE ITOBHICTIO
TIOSICHUTH TIPOTpecyrounii cyOemitenianbHuid (io-
po3 i ctpykTypHi 3Minu B ELIM, Benuka yBara mnpu-
JUISE€TBCST BUBYEHHIO MATPUKCHUX METaJIONpPOTei-
Ha3 (MMI]) Ta ix inri6iropi. BcraHoBneHo, 110 3a
HasiBHOCTI BA HalOnbII BaKIMBUMH MapKepaMu
pemoznemtoBarHs € MMII-9 i TkaHUHHHI 1HTiIOITOD
mpoteinas (TIMII)-1, a mucbamanc mixk MMII-9 i
TIMII-1 mosicHioe #ioro mporpecyBanus y LI [3,
13, 14, 15, 16].

MMII i TIMII-1 3axydeni B matoreHe3 bA ue-
pe3 ix BIUIMB Ha (QYHKIIO 1 MIrpauilo 3amnajibHUX
KIIITHH, a Takok — Ha Biakmamenus EL[M i #oro
nerpazaniro. TIMII inaktuBye MMIT misixom 3B's1-
3yBaHHs iX B cmiBBigHOmIeHHI 1:1. Takum 4yuHOM,
30UIBIIEHHS B MOJIIPHOMY  CITiBBIJHOLICHHI
MMIUTIMII Moxe CcHpusATH YIIKOKCHHIO TKa-
HUH, ¥ TOH 4ac, K 3BOPOTHI 3MiHH Iepen0avdaroTh
po3Butok pemonemoBanHs I y xBopux Ha BA
[17]. Higsumenwnii BmMict TIMII-1 y xBopux Ha BA,
3 0JHOTO OOKY, MOXE SIBISITH COOOI0 €HAOTCHHUH
3aXMCHHUH MEXaHi3M JUIS TaJlbMyBaHHS IIPOTEOJITH-
4yHOi akTuBHOCTI MMII B mapeHxiMi JereHis, a, 3
inmoro, Hajuimok TIMII-1 mMoke mpu3BecTH [0
¢i6poszy I [18]. Excripecis MMII-9 nocuitoeTs-
Csl ITiJ1 4ac COHTaHHMX 3aroCTPeHb abo y BiJIOBI/Ib
Ha Micuese norparuisiHeas anepreny y Al a micius
pO3pilIeHHsT TOCTpOro 3amaneHHs piBHI MMII-9
noBeprarThest 10 Hopmu [17, 18]. MMII-9 aktuBye
3 iaTakTHOI opmu TGF-B, skuit 30impIye cCHHTE3
oinkiB ELIM, 30kpema, (piOpOHEKTHHY, KonareHy I,
III TumiB, a TakoX — MPOTEOTITIKAHIB, 1 3HUKYE CHH-
Te3 mporeinas [19].

MMII npeacTaBisiioTh CO00K0 CIMEHCTBO IUHK-
3aJIeKHUX CHJIONENTH/A3, SIKi BIIIrpalTh KIHOYOBY
podb y ¢izionoriyaux [20] 1 XBOPOOOTBOPHHUX TPO-
mecax, TaKMX sK 3amaieHHs [21] 1 ¢ibpos [22].
MMII cekpeTyloThesl 3alaibHUMM KIITHHAMH, Ta-
knmu sik Makpodaru {1 y xBopux Ha BA, neiiko-
LUTH, €03MHO(MUIN 1 CTPYKTYpHI eleMeHTH — (id-
poOiacTw, emiTenianbHi KIIITHHA, KIITHHU TIaIcHb-
kux M's3iB. HedWTpodinm 3maTHi CceKpeTyBaTH
MMII-9, sxa y momanbmioMy 3B'SI3y€ThCS 3 TIOBEPX-
HEBUMH yTBOPEHHIMH HEUTpOdiniB, Mo poOuTh ii
HenocrynHoto st TIMIL. Excrnpecist i akTHBHICTD
MMII perymroeTscsl Ha TPAHCKPUIIIHHOMY 1 TIOCT-
TPaHCISINIHHOMY PIiBHSX, a TAKOX iX €HJOr€HHUMH
iHridiropamu. IuridyBanns MMII-9 moxe OyTtm
HecenU(pIYHUM, IO 3AIHCHIOETBCS  0O-MaKpo-
roOyiHOM, 1 crierudivyanmM — i BrutuBom TIMII-
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1, sIKMiA excrpecyeThCcs Ha cim30Biid obomont JIIIT
PI3HUMH KITITHHHUMH TOMYJLIIiSIMH, Ta aKTHUBI3Y-
etbesa rurokinamu (OHII-o, IJI-1B, JI-8) i dakro-
pamu pocty [23].

IIpoBeseHI YuCeNnbHI CKCIEPUMEHTANBHI JOCITi-
JUKEHHS 11010 BUBYEHHSI MOBIPHOCTI 3B'SI3KY MiX
CTHMYJIaMH, 110 3amyckatoTh 3ananenss /LI i mo-
JanbIIMid HOro mepexij B peMOAETIOBAHHS, Ta YU
3a3HaueHi CTUMYJM 3[aTHI HE3aJe)KHO OJUH BiJ
OJTHOTO BHKJIMKATH SIK 3allaJIeHHs, TaK 1 peMOo/Ieto-
BauHs J{III. Tak, oBanpOyMiH-IHOYKOBaHE 3amayieH-
a1 [T 8 MMII-9-nedinutHNx Mumen cymnpoBo-
JOKYBaJIOCh 3MCHIIEHHSIM IepHOpOHXIaIbHOTO 3a-
naneHHs, uncna miMpormriB, cekperii 1JI-13 B
oponxoansBeossipuomy JsaBaxi (BAJI) [24], a B
TIMII-1-nehinuTHUX MUIIEH — MOCHICHHIM HEepH-
OpoHXiaJIbHOTO 3amajieHHs 1 ekcrnpecii nuTokiHiB 11
TUITY, 1[0 aCOIIOBAJIO i3 Mi/JBUILEHOK aKTHBHICTIO
MMII-9 B nerensx [25]. Lle 103BONMIO NPUITYCTH-
tH, o TIMII-1 perymioe anepreH-iHAykKOBaHE 3a-
TasleHHs pU BA miIsiXoM MpHUTrHiYeHHS aKTHBHOCTI
MMII-9. Ha mportuBary mpomy, mojaajiblie TOCTi-
okeHHs y MMII-9-nedinnTHIX MHIIeH 3a 1OmoMo-
TOI0 aHAJOTIYHOI MOZEJI TOCTPOTO BIUIUBY OBAaJlb-
OyMiHY IPOJEMOHCTPYBAJIO 3HAYHE 30UIBIICHHS Y
JII eozunodini, niMmdpouuris, Makpodaris, a Ta-
KO cekpenii nuTokiHis Il Tumy i eorakcuny B BAJI
1 JIereHeBiil TKaHWHI, a TAKOXK — MOCHJICHHS NIepHo-
POHXIaJILHOTO 3amaJjieHHs! MOPIBHIHO 3 JMKUM TH-
oM. Kpim 30inemennss excnpecii MMII-9, mokasa-
HO 3HIDKSHHSI KUTBKOCTI eo3uHO(iNiB y BAJI mopsin
13 30UJIBIIEHHAM 3allaJIbHUX KINTHAH 1 MUTOKIHIB 11
TUIy B JlereHeBid TkanmHi MMII-9-nedimuTarx
Mutneit [26, 27]. B nereneBiii TkKaHWHI OBaBOYMiH-
CTHMYJIbOBAHUX MOPCHKHX CBHHOK BCTaHOBJICHO
30inbmeHass MMII-9, a Takok — KoJareHy i enac-
TUYHHUX BOJIOKOH MOPIBHSHO 13 THMH, Y SIKUX BUKO-
puctoByBanu (Bi3i0NOTiYHUN PO3UMH, aje Mif
BruimBoM 1400W cneuundiuHoro inriditopa iHmy-
UOENBHOT CHHTa3W OKCHIY a30Ty 3MEHITYBaJHCh
piai MMII-9, TIMII-1 i TGF-B1 B cyauHHi# cTiH-
i JL [28]. B3sati pa3om, 1i AOCHIIKEHHS, X04a i
JIEIIO CYIEePEewInBi, alle TOKa3yTh, mo MMII-9 e
KJIFOYOBUM MEZI1aTOpPOM IIPH IEPTiuHUX 3aXBOPIO-
BaHHIX 1 MOXKE CIIPHATH 3allaJieHHI0 abo 3a Jomo-
MOTOI0 MOAYJALIl Mpoxykmii murokiHiB Il Tumy,
abo uepe3 peryioBaHHS JIEHKONMMTAPHOI 1HQIIBT-
panii Tkanud 1.

3amanpHUN TPOIIEC, IO JIeKaTh B OCHOBI BA,
ITOB'SI3aHUM 31 CKJIAJHOI0 B3a€EMOJIEI0 KIIITHH, MEi-
aTopiB, M0 NMPHU3BOAUTH A0 pemonenmtoBanHs [III,
SK€ TICHO TOB'S3aHE 13 TSKKICTIO 3aXBOPIOBAHHS.
T'octpe 3ananenHs, sike BuHUKae npu bA, BusHaua-

€TBCS SIK PAalTOBE BUHUKHEHHS CUMIITOMIB 3a paxy-
HOK OpOHXOKOHCTpPHKIII{ Ta 301bIICHHAS Tilleppeax-
tuBHOCTi JIIII, a mMOBroTepMiHOBI 3arOCTpeHHS Ta
XPOHIYHE 3aMajeHHs CHPUSIOTH PO3BUTKY pEMOAe-
nroBanns J[I, i, BiAMOBIAHO, — HE3BOPOTHIiH 00-
cTpykii [29, 30, 31, 32]. Jocnimxkenns, mo 6a3y-
BaINCh Ha TMOBTOPHMX AHTUTEHHMX BIUIMBAX, SKi
MIPOBOKYBAJIM €MI30/11 TOCTPOTO 3aIaJIeHHs, CIIPHsI-
mu pemoxemoBanns J[II B mumauiii momeni BA
[33] mmsxom 3Mminm romeoctady ELIM. V mpomy
KOHTEKCTI BaXJHMBHM € Te, mo MMII-9 ingykye
MIrpariiro 3amajbHUX KIIITHH B MIiCIIS 3aMaTeHHs.

PemopemoBannsa Il KIiHIYHO BH3HAYAETHCS
SK TIEPCHCTHIOUA OpOHXiambHa OOCTPYKIIs, sKa
30epiraeThesl, He3BaKAIOUYM Ha arpecUBHY MPOTH3a-
HajbHYy TEpariio Ta NPU3BOAUTH JI0 TiNEPUyTIUBOC-
ti JII Ta 3umkenns ¢yukmii gereus [11, 12]. Hde-
reHepatis 6a3anpHoi MemOpanun MMII-9 i iHmMMU
npoTeiHazaMH MOXE MaTH Miclie B paHHi#M ¢asi
3aroctpenHs BA [34]. Bucoka ekcmpecis TIMII-1
BUKJIUKae BiaknaaeHHs EIIM 1 moToBineHHs 0a3a-
JTpHOI MeMOpaHHM 3a paxyHOK INPHUTHIYEHHS IOTo
nerpanamii. i 3MiHu € y xBopux Ha nerky BA, ane
MaloTh TEHJCHIIO IO MPOTPECYBaHHS MapaJeIbHO
13 30UIBIICHHSM TSHKKOCTI 3aXBOPIOBaHHs [35].

IIpu BA mnopymenns cmiBBigHomennss MMII-
9/TIMII-1 cupusitots 3MmiHi ELIM, enirtenito, mpur-
JMBY MpO3anaJibHUX KIITHH, aHriorexesy [14, 15].
Pesynbrati 6araTthbOX JOCIIIKCHb IMOBIIOMIISIOTH,
o cupoBaTkoBi piBHi MMII-9, TIMII-1 i chiBBizg-
Homeras MMII-9/TIMII-1 Oynu 3HaYHO BHIUMH
y xBopux Ha BA mopiBHsHO 3 KOHTponeMm [11, 12,
18, 24].

Hocmimkenns M. Farres (2012) mokasano Ta-
KO 30isbLIeHHs cniBBigHOmeHHs MMII-9/TIMII-
1 y xBopux Ha BA, mo minTBepikye pes3yibTaTH
MOTIEPEHIX JIOCHIKeHb, SAKI TOBEJH, 1[0 BUCOKE
craiBBignomeHHss MMII-9/TIMII-1 npu3BoauTh 10
nepesaru 3ananeHsst Hag (idoposzom [24]. Kpim To-
TO, PE3yJIbTATH III€ OJHOTO JIOCIIPKCHHS TOKa3aiH
HaBIIAKHA HU3bKe ciiBBigHomenus MMII-9/TIMII-1
y XBopuX Ha BA 3 moranoro BiJIOBIJJII0 HA CTEPOi-
I i3-3a HaaMmipHoro ¢ibposy [34]. 30inblieHHS
koHueHrpauii TIMII-1 npu BA moxe sBIsiTH CO-
0010 CHIOTCHHUI 3aXMCHUN MEXaHI3M TaJbMyBaH-
HS TpoTeoiTHyHOi akTuBHOCTI MMII B mapenximi
JieTeHb Ta OyTH Pe3yJIbTaTOM BIUIMBY MpO3arnalib-
HUX MeniaTopis, 30kpema TGF-f.

V¥ nocmimkenni D. Figen (2007) piBens cupoBa-
tkoBoi MMII-9 y xBopux Ha crabineHy BA OyB
BUIIMH, HIX Y KOHTpPOJI, IO JIO3BOJIMIIO 3alpoIo-
HyBaTH aBTOpy po3riigatd MMII-9 sk HeinBa3uB-
HUI Mapkep 3amaneHHs Ta pemopemtoBanHs J(III
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[36]. Tmmi mocmimKeHHS TaKOX JIEMOHCTPYIOThH
MiABUIICHHS CHPOBAaTKOBUX piBHIB MMII-9 y xBo-
pux Ha BA mopiBHsHO i3 310poBuMH [12, 36, 37].
Tax, cepenwniii pieerr MMII-9 y cupoBaTmi KpoBi
nire#t 3 BA (136,53 429,96 ur/mi) OyB BHILIUM, HIX
y 3I0pOBUX KOHTponbHOi rpymu (45,08 =+
12,53 ur/mi; p <0,05). Pieai TGF-B y xBopux Ha
aTomivHy Ta HeaTomiyHy BA Ta y 3mopoBux (38,8 +
13,8; 39,7 + 13,7; 37,7 £ 15,6 ur/mJ, BiANOBIIHO),
TIMII-1 (98,5 + 30,5; 100,6 + 32,6; 88,8 =+
11,4 ar/mir) CTAaTUCTHYHO HE BiApi3HANMHCH. PiBeHB
cupoBatkoBoi MMII-9 y miTeit XBOpuX Ha aTOMIYHY
(373,84239,5 wmr/mm) Ta  HearomiuHy bBA
(378,74217,8 ur/mi) OyB BUIINM, HiX y 3T0POBHX
(209,6+103,2) (p = 0,01; p=0,01) [36]. Lli naHi cBi-
JYaTh TPO 301IbLICHHS B CHPOBATI KPOBI BMICTY
MMII-9 ta TteHmeHuito no miasumieHds TIMII-1,
HaBITh, 32 HAIBHOCTI cTablIbHOTO TIepediry BA. IIpo-
Te, iHII MoBigoMmH, o piBers TIMII-1 icToTHO He
3MIHFOBaBCS TIOPIBHSAHO 3 KOHTpoieM [37, 38].

VY nmocmimkenni Chung H. i iH. BusABIEHO, 10
MMII-9 cupoBaTKu KpOBi y AiTel 3 IEPCUCTYIOUYOI0
BA Oyma Bumoro, HiX y IiTeH, sIKi Majl BIEpIIC
nmiarHocroBany BA [39]. Bymo BcraHOBIeHO, 1o
TpuBaiicte bA Oyna nos's3ana 3i 3HMWKEHHSIM (QyH-
KU1 JIereHiB, 3011b1IeHHsIM TinepuytiauBocti I i
cumnTomiB BA, a Takox — i3 BUKOpUCTaHHSM Oi-
JIBIIOT KIJIBKOCTI JIKIB, 10 MOXe OyTH IOB's3aHe i3
pemonemoBannsiv  JIIII [40]. Pesympratu iHmmx
JOCTIDKEHb TIOKa3allk, IO CHPOBATKOBI piBHI
MMII-9, TIMII-1 i MMII-9/TIMII-1 Oynu 3HA4HO
BUIIMMH{ Yy TAI€HTIB 3 HEKOHTPOJHOBaHOIO BA,
HIK y TaImieHTiB 3 KOHTpoahoBaHOW BA. [ToBimom-
JsUTocs, 0 piBeHb cupoBaTkoBoro MMII-9 Oys
301IbIIEHUH ITi]] Yac 3aroCTPEHHS 1 MICIs alepreH-
HOTO BIUIMBY, a 3HIKyBaBcs nin BruBoMm ['K [17,
18]. Ananoriyno konuenrpauiss MMII-9 y cuposa-
TIHI Ta Yy MOKPOTHHHI OyJja 30iibllIeHa y MaljieHTiB
i3 3arOCTpPEeHHSM IOPIBHSHO 13 MalieHTaMHu 3i cra-
oimpHOIO BA, mo Moxe OyTH MOB'SI3aHO i3 THOCH-
nenHsaM 3ananeHHs [l Takum 4yMHOM, HUPKYIIO-
toui piBHi MMII-9 MoXyTh BinoOpaxkaTu piBEHb
MMII-9 B Al i y ubomy koHTekeTi MMII-9 mMoxe
OyTH MOTEHUIHHOIO MIIEHHIO IS JIIKYBaHHS 3aro-
crperHs BA. He Oymo BCTaHOBIEHO KOJHUX Bif-
MiHHOCTeMH B KoHIeHTpalii TIMII-1, mo n03B0smio
nependavnuTH, MO OCHOBHY poJib B TMaTodiziomnorii
3arocTpeHsb Bimirpac MMII-9 [29]. ducbananc mix
MMII i TIMII npucyTHiii npu 3aroctpersi BA a6o
IiCIIsl BIUIMBY aJIEpreHy Ta IOB'I3aHHMU 13 HaJIHIN-
koM MMII-9, mo 3yMOBIIIOE BHCOKE CITiBBiJHO-
menHs MMII-9/TIMII-1. Byno BucnoBieHo mnpu-
MyIeHHs, mo rineprnpoaykuis MMII-9 1 TIMII-1

mpu rocTpii BA Moke CHpHUSATH peMOJIETIOBaHHIO
AT i tkamwH, ockimbku npoxaykimiss TIMII-1 ne
Moke Oytu mpuraideHoto ['K [33, 41, 42]. Tak, y
HACTYIHOMY IOCIHiPKEHHI BCTaHOBIICHO, IO PiBHI
MMII-9, TIMII-1 i CIIIBBIHOIIECHHS
MMII-9/TIMII-1 Oynu BUIIMMH Y XBOpUX i3 cTali-
apHOI0 BA Ta i3 3aroctpeHHsiM BA mopiBHSHO 3
koutposieM (p < 0,001). ITpu 3arocrpenni MMII-9 i
MMII-9/TIMII-1 O6ynu 3HauHO 30LNbIIEHI, aie
TIMII-1 icToTHO HE BiIpi3HIBCS Y XBOPHX i3 3aroc-
TpeHHSM Ta cTabimpHOI0O BA [18]. AKTHBHICT
MMII-9 Gyna BumOO y Mali€eHTIB i3 THKKOIO BA
Ta BA i3 rimepcekpeniero ¢y HOPiBHIHO i3 Heac-
TMaTHIHUMU cy0'extamu (p = 0,05 i p = 0,01), aHa-
aorigno i1 aktuBHicte TIMII-1 (p = 0,001 i p =
0,0009). Axrunictb MMII-9 3pocrana Bix Heacrt-
MaTUYHUX CYO'€KTIB 0 XBOPHUX i3 TilepceKperieto
cmsy (r = 0,58; p = 0,0009), mpote 3B'SI3Ky Mix
O®B;, MMII-9 Ta MMII-9/TIMII-1 He Oyno. Ts-
xka BA i BA i3 rimepnpoaykuieto cnuzy Oynu 1mo-
B'sI3aHi 3 BUINOIO akTHBHICTIO MMII-9 [43]. 3B's130K
nocwieHHs 3ananeHas 111 mpu BA i3 migsumeHoro
excnpeciecto MMII nmoBemeHo i B IHMIUX JOCIHI-
JOKeHHAX [41].

Takum uymHOM, cupoBarkoBi piBHI MMII-9,
TIMII-1 i MMII-9/TIMII-1 36inbieHi y XBOPHUX Ha
BA Tta nos's3ani 31 30iIbIIEHHAM Ti TSHKKOCTI, 3aro-
CTPEHHSIM, TPHUBAIICTIO XBOPOOH 1 3 mapameTpamu
¢GyHKIIT erens, mo Ha aymky Hassan NA (2015)
JI03BOJISIE PO3MIIIATH 1X B SKOCTI HEIHBAa3MBHHX
MapkepiB pemonemtoBanHs [ [44]. Pesymeratn
MIPOBEJICHOTO aBTOPOM JIOCII/DKEHHS IOKa3yIoTh,
mo cupoBaTkoBi piBai MMII-9, TIMII-1 i
MMII-9/TIMII-1 y xBopux Ha BA (1181 + 394;
569 + 126 12,04 £ 0,32 BiANOBIAHO) OYJIH BUIIMMHU,
HDK y KOHTpOsbHI# rpymi (538 + 155; 345 + 71 i
1,56 £ 0,35; p < 0,001. Kpim Toro, y XxBopux Ha
HEKOHTpOJIbOBaHY BA peectpyBanuch Bullli piBHI
cupoBatkoBoi MMII-9, TIMII-1 i MMII-9/TIMII-1
y cuposarii kposi (1425 £ 309; 635 + 88; 2,23 +
0,28) mopiBHsAHO 3 KOHTpoiboBaHor BA (853 +
219; 480 = 114; 1,78 £ 0,15, BigmoBimHO; p <
0,001). ITokazaHo, 110 piBHI CUPOBAaTKOBOI KOHIIEH-
tpanii MMII-9, TIMII-1 1 cHoiBBiIHONMICHHS
MMII-9/TIMII-1 y xBopux Ha TsKKYy BA (1323 +
367 ar/mi; 643 £ 81 vr/mi; 2,15 + 0,32) Oynu BU-
OMMH, HDK y TamieHTiB i3 momipaoto (1 229 +
330 ar/mi; 568 + 107 wr/mu; 2,03 £ 0,32) (p <
0,001; p < 0,001 i p < 0,027, BignOBiAHO) Ta JET-
koo BA (800 + 318 ur/mur; 418 = 97 ur/mi; 1,86 +
0,28) (p < 0,001 Bci). llo cTocyeTbecst TpUBAIOCTI
3aXBOPIOBAHHS, TO cUpoBaTKoBi piBHI MMII-9 i
TIMII-1 y nami€HTiB i3 TPUBAJICTIO 3aXBOPIOBAHHS
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> 5 pokiB Oynu (1346 + 363 ur/mur; 641 + 82 Hr/mi)
BUIIMMH, HIX Y TAII€HTIB 3 TPUBAJICTIO 3aXBOPIO-
BaHHA < 5 pokiB (1016 £ 356 ur/mm; 497 + 121) (p
< 0,001 Bci). BcTaHOBIEHO TMO3UTHUBHY KOPEIISIis
Mk MMII-9 ta TIMII-1 (r = 0,934; p < 0,001) [44].

VY nocnimxenHi Belleguic Ta cniBaBT. BcTaHOB-
JICHO MiJBHUIIeHHS piBHIB MMII-9 i cniBBigHOIICH-
H1 MMII-9/TIMII-1 y mna3mi KpoBi XBOpHX Ha
TSOKKY BA min 4ac 3arocTpeHHs 3a BiACYTHOCTI
3miH 3 6oky TIMII-1 [45]. BcTanoBneHo BiporigHe
301IBIICHAS TUPKYITIOr0Uoro piBHsI MMII-9 y marmi-
€HTIB i3 3arocTpeHHsIM BA mopiBHSIHO 3 mamieHTaMu
i3 crabimeHOIO BA (202,9 + 22,0 ta 107,7 %+
9,9 mr/mi; p = 0,0003) Ta BiACYTHICTH BigMiHHOC-
teit B pimax TIMII-1 (285,0 = 16,7; 321,7 +
15,2 ur/mi; p = 0,969). Bmicr MMII-9 nig yac 3a-
rocTpeHHs BA OyB BHIIMM, HIX MiJl 9YaC OYy>KaHHS
(269,6 + 31,7 mpotu 170,4 + 12,6 Hr/™MI;, p =
0,0099) [29]. IigBumenus MMII-9 moxe OyTu
HOB'SI3aHE 3 MOCHJICHHSM 3allalleHHS Ta PEMOJCIIO-
BanHsaMm /I y mamientis 3 BA [30], mo moxe
CIPUYMHUTH HE3BOPOTHY OpOHXiadbHY OOCTpYK-
ito. [HTEeHCHBHICTP 3amaJicHHS TOB's3aHa 31 CTyIe-
HeM pemonenroBanHs I i 3 TSOKKICTIO 3aXBOpIO-
BaHHs [46]. Hu3kolo AOCHiKeHb MOKa3aHo, IO
HelTpodinu npoxykyrore MMII-9 i 3B’s3ani i3
TokkuMu - popmamMu  BA. 3okpema, He#Tpodinu
acoIifioBaHi i3 HEaJepriyHoOo I PE3UCTEHTHOK 10
crepoiniB bBA [47, 48, 49].

Hocmimkerass MMII ta TIMII-1 y OiomraTtax
poaeMOHCTpyBany, mo ekcrpecis MPHK MMII-9
Oyma 30inpmieHa y XxBopux Ha BA mopiBHSHO i3
3M0pOoBHMH ocobamu. Y marlieHTiB i3 BA BcraHOB-
neHo Oinpmie BigknmageHHs konareHy I (p < 0,01)
ta V tunie (p < 0,01), renacuuny (p < 0,01) B 6a-
3aJIbHIN MeMOpaHi, HiXK Y KOHTPOJIbHUX CYO'€KTIB, a
eKcrpecis MMII-9 y
MMIT-9/TIMII-1 Gyau BUIIUMH y CyO'€KTiB, sKi

IT1 ICTIU30BiH,

cTpak/iaoTh Ha BA, HIXK y KOHTpOJIBHIi Tpymi (KO-
xkeH p < 0,001). 3HaunHi Kopensmii OyIu BHSABICHI
MDK 9MCIIOM MiogiOpo0nacTiB i TOBIIMHOIO KoOJIa-
reny III (r = 0, 70; p < 0,001), V tumis (r = 0,67,
p < 0,001), reracuuny (r = 0, 58; p < 0,01) y nmami-
€HTIB, sKi cTpaxkiatoTh Ha BA. 3 iHmoro 6oky, Ki-
JTBKICTh €03MHO(DITIB KOpenmoBajia 3i CTyneHeM
ekcrpecii y cimmzosiit MMIT-9 (r = 0,43; p < 0,05) i
TIMII-1 (r = 0,69; p < 0,001). V mamienris i3 BA
Oyna 3BOpPOTHA KOPEJSIIlis MK CyOemTenialbHIM
¢di6pozom i ODPB; (I Tumom komareny, r = - 0 89;
p <0,001; V tunom konareny, r = - 0,90; p < 0,001,
TeHacuuHOM, I = - 0 88; p < 0,001), a Takox rimep-
gyrmusictio JJUI (tun 11, komaren, r = - 0 59; p <
0,01; V tunom xonareny, r = - 0,47; p < 0,05; Tena-

cimaoM, 1 = -0, 48; p < 0,05) [50]. Pesysnpratu na-
HOTO JOCIIJDKEHHS CBiAYaTh MPO Te, IO BMICT KO-
narery III ta V THmiB i TeHacnuHy B 0a3aibHIii
MeMOpaHi y mamieHTiB i3 BA moB's3aHuil 3 migBU-
meHoto ekcnpecieto MMII-9, ska Mmoxe Oytu
MOB’si3aHa 13 €03WHOMIIAMH, a TaKOX IPO 3B'SI30K
pemonemoBanns 1 i3 o6ctpykuieto Ta I'Ph.

VY xBopux Ha BA BiMiUeHO MiIBUINCHHS PiBHSI
anpOyMiHy Ha Tii 3poctanHs BMicTy MMII-9, mo
JO3BOJISIE KOHCTATyBAaTH ii y4acTh y IIOCHJICHHI
OponxiampHOi TpoHMKHOCTI [41]. BcranoBmeHO
TaKOK 3Ha4YHE 30ibIIeHHs yncha cyaud (p < 0,01)
1 % Backymsapusamii (p < 0,001) B migcamn3oBiii 06o-
JIOHII Y XBOopuX Ha BA TOpIBHSIHO 3 KOHTPOJIBHOIO
IPYIOI0, KA € BIIMIHHOIO PHCOIO PEMOJICITIOBAHHS
JIL. BcraHoBieHO Kopensinito M % BacKyJsipH-
3amii 1 ToBimHOK Koyareny III tumy (r = 0,90; p <
0,001) [51]. Kpim Toro, OyJi0 BUSBICHO, 1[0 KOHIIE-
urparis MMII-9 i TIMII-1, a TakoX CHiBBiIHO-
menHss MMIT-9/TIMII-1 Oynu 30inpmieHi i B MOK-
potuHHI xBopux Ha BA Ta moB's3aHi 3 00CTPYyKIIi€r0
moBiTpssHOTO TOTOKY [18, 37, 52]. V miteit, mo
CTpPaXKIAIOTh HAa MEPCUCTYIOUY anepridny BA, Oynn
3HayHO BUIUME piBHI MMII-9 y xoHIOeHcaTi BU-
nuxyBanoro noitps (KBIT) mopiBHsiHO 3 iHTEpMI-
Tytouoto BA Ta KoHTposem, i B 000X rpyn i3 BA
OyB BHIIUM, HIXX Yy Ipymni KOHTpoit0. BcraHoBieHO
TaKOX 00CpPHEeHY KOpEJsiiio Mix BMicToM MMII-9
ta O®B, i [1IIIB y giteii, mo3UTUBHY — i3 BMiCTOM
IL-411L-10 B KBII [53].

Bcranosieno, mo piBHI cupoBatkoBoi MMIT-9
i cmiBBimHOmenHss MMII-9/TIMII-1 obepHeHO
TIPOTIOPIIIHHO KOPEINIOIOTh 3 TOBIIMHOIO CTiHKH
A1, MMII-9/TIMII-1 xopemoBaio MO3UTHBHO 3
noctopouxomitnuaumu ODB; Ta I1IB, a TIMII-1
— MO3UTHBHO 3 TOBHIMHOKO cTiHku [42]. Lle Oyio
nosicieHo abcoutoTHUM 30inbineHHsM TIMII-1 uu
fioro BimHOCHUM HamuikoM Hax MMII-9 (3Hu-
xeHHsiM MMIT-9/TIMII-1) y J11I xBopux Ha BA, mo
Moxe OyTH TIOB'sI3aHe 3 YIIUTbHEHHM cTiHOK JII11.

CyvacHi pmaHi cBimgyate npo Tte, mo MMII-9
OIOCEPEIKOBYE JICKiIbKa BaXKJIMBHUX MNUIAXIB, BiJ-
MOBIZIATIBHUX 3a 3aroctpeHHs bA — OpoHxiaiabHY
00CTpYKIIit0, 30UIBIICHHST CYJMHHOI MPOHUKHOCTI,
rineppeaktuBHocTi JIII i ¢iOpo3yBaHHA TKaHUH.
Bcranosieno, mo aktuBHicTe MMII-9 36inbmryBa-
mace y Oiomratax OpoHxiB, MokpoTuHHi, BAJI i
KBIT namientiB i3 BA [29, 38, 54]. docmimkeHHs 3
BUKOPHCTAHHSIM MHIIA40T MOJIEN alepriyHoro 3a-
xBoproBaHHs J{I1I 1 BU3HAYEHHS BIUIMBY iHrasis-
niitHoro anepreny Ha cekpenito MMII-9 B JIII i
3B'A3KY IBOTO €()eKTy i3 HAKOIMUYCHHSM €03HHO(I-
nie B BAJI mokasaino, mo BBeJICHHS PEKOMOiIHAHT-

Thiswork islicensed under
Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/



B. B. Kaukoscvka

EUMJ, 2021;9(2):174-188

Horo TIMII-2 mo nii anepreHy 3HaA4HO 3MEHIITYBAJIO
KIIBKICTh 3anmanbHuX KiIiTHH B BAJI, yncia eo3u-
HO(imiB B mpocsiti i crinmi JIII, a Takox — merpa-
mamiro IV Ty komareHy ¥ iHIIAX yIBTPacTPyKTY-
pPHUX e(eKTiB MOMIKOKEHHS 0a3abHOT MEMOpaHHu.
e mo3Bommmo mependauut, mo MMII-9 i
MMII-2 € BaxiIMBUMH MeaiaTOpaMH €03MHO(1Ib-
Hoi iH¢inbTpamii B crinmi JUI mpu BA [55].
Schwingshackl i cmiBaBt. (1999) nonmoBHWIM I
JOCTIDKEHHS TUM, 110 goxaBaHHs TNF-o mo nepu-
(hepryHUX €03MHO(DINIIB KPOBi, KYIGTHBOBAHUX BiJ
XBOPHX Ha aTOMiYHy BA, CTHMYITIOBAO IMigBUIICH-
H1 MMII-9 Ha 95 % mopiBHAHO 3 6a30BUM piBHEM.
Bceynepeu muM aHNM, BHSBICHO BiACYTHICTBH CYT-
TeBOoi  kopemamii Mk MMII-9, TIMII-1,
MMII-9/TIMII-1 i IgE, o He y3romxyerbes 3 mo-
MEePEAHIMU JTOCIIKCHHAMHY, SIKi mepeadavaiu, mo
IgE-TpurepHi peakuii Ha IHraIALiAHI anepreHd
NPU3BOJATH JO AJEPriyHOTrO 3amajeHHS 1 BUBLIb-
HenHst MMII-9 [24]. Kpim toro, Cataldo D.D. i in.
mokasany, mo akTuBHICTE MMII-9 B MOKpOTHHHI
Oyra 3HA4YHO 30UTBIIICHA y MAIIEHTIB 3 aJeprigHOI0
BA micns BmiMBY anepreHy Killa JOMaIIHBOTO
mry, piBerp TIMII-1 icTroTHO He 3MiHIOBaBCS, a
3mina O®B; ta BincoTok HEHTPO(DLNIB OyJIU MOB'S-
3aHi 3 aktuBHICTIO MMII-9. L3 x rpyna nocmigHu-
KiB moBizomuia, mo ekcnpecis MPHK MMII-9 B
KJIITHHAX MOKPOTHHHSI He OyJia 3MiHEHa y XBOpHUX
Ha Jierky BA TMOpIBHSHO 3 KOHTPOJIBHOIO TPYIOO
[24]. BincyrHicts 3B’s13ky Bmicty MMII-9 3 IgE B
nmociimkerHi M. Farres (2012), moxe OyTtu mosic-
HEHHM THUM, 110 3aTOCTPEHHS € MYJIbTU(AKTOPHUMH.

Bwmicr MMII-9 i CIiBBIIHOIIIEHHS
MMII-9/TIMII-1 B MOKpOTHHHI XBOPHX Ha JIETKY
anepriuny BA 30inpuryBanich yepe3 6 i 24 ronuH
MICJIsSE MPOBOKAII] allepreHOM MOPIBHSIHO 3 BHXI[-
HHUM DiBHEM i OyJiM MOB'A3aHi 3 YUCIOM HEHTpodi-
JaiB Ta eo3uHOOUIiB. BojHouac, KOHLEHTpaLis
MMII-9 B MOKpPOTHHHI MO3UTHBHO KOpEJIOBajia 3i
3minor O®B; [37]. Kpim Toro, mocmimkeHHs, Ipo-
BeaeHi Kelly EA i in. [41] i Mattos W i cmiBaBT
[38] mokazanwm, mo cekpernist MMII-9 B /]I 3Ha4HO
30inpmmnacs 4epes 24-48 roauH Michs BIUIMBY
aJepreHy y XBOpUX Ha ayepriuny BA mopiBHsHO 3
compoBUMH iHTamsAnisiMu. Kpim toro, Barbaro M.P.
iiH. (2014) B iHAYKOBaHOMY MOKPOTHHHI BHSBHIIH,
mo MMII-9 Gyna 3HayHO 30iBIIEHAa Y XBOpUX HA
TSOKKY BA TIOpPIBHSHO 3 JIETKOIO Ta CEpeaHbOI BaXK-
KocCTi, a HaiOimbImi KoHeHTpanii MMII-9 Gynm y
XBOPHUX Ha TSDKKy anepriuny BA, siki manu HeHTpo-
¢uTbHMIA THN 3anayieHHs. 3HaYHI i MO3UTHBHI aco-
mianii mixx MMII-9 B KBII i BincoTtkoM HeHTpodi-
JiB B MOKPOTHHHI i OKCHIOM a30Ty HOSICHIOIOTb

pors MMII-9 y 3amanenni JIIII [56]. Lli mocmi-
JUKEHHS TIOKa3yloTh, 10 KoHIeHTpanis MMII-9 B
ingykoBanomMy MokpoTuHHI i KBII Moe noscHUTH
3B's130K 3amaneHHs i pemoznemtoBanus 11 y xBopux
Ha anepriuny BA. Bmict MMII-9 i TIMII-1 B BAJI
OyB BuIMM Yy xBopux Ha BA, HiX y oci0 0e3 BA
[54] Ta 36inbIIYBaBCS MIiCHA Jii alepreHy B MOKPO-
THHHI XBOpUX Ha anepriuHy BA mopiBHSHO 3 KOHT-
pONBbHOKO Tpymor [57]. AKTHBHICTH 1 CEKpelis
MMII-9 B BAJI Oynu 3Ha4HO 301IbIICH] Yy Malli€H-
TiB 3 TsDKKOIO BA mopisastHO 3 BA nerkoi ta cepen-
HBOI TSDKKOCTi 1 3mopoBmmMu ocobamu [43]. Kpim
TOro, mokasano, mo MMII-9 1 MMII-9/TIMII-1
Oynu 3HauyHO migBuieHi B BAJI xBopux Ha HIYHY
BA mopiBHSHO i3 XBOpHMH 0€3 HIYHMX CUMIITOMIB,
a TaKoX JOCTOBIPHO KOPEJIIOBAIM 13 3HMIKEHHIM
O®B; B Hiuaui yac. TakuM YHUHOM, CEKpeLis
MMII-9 3amajibHUMHU KITITHHAMH TOB'SI3y€ 3ama-
nennst JIUI Ta ix pemozmenroBaHHs NpH ajeprivHiil
BA. TliaTBepIXKCHHAM IOMY € IIe pPE3yNbTaTH
KITBKOX IOCHIDKEHb, AKI IMOKaszamu, mo MMII-9,
TIMII-1 1 MMII-9/TIMII-1 Gynu 3HAaYHO BHIIMMH
Yy XBOPHX 3 TSDKKOIO 1 CepeTHbOI TSKKOCTI BA, Hik
3 JIeTKoro (opMoro 3axBoproBaHHS. lle miaTBep-
JUKye Te, 110 cupoBatkoBi piBHi MMII-9 i TIMII-1
3HAYHO 3pPOCTAIOTh 31 30UIBIICHHSAM TSDKKOCTI 3a-
XBOPIOBaHHS y MAli€HTIB, sIKI CTPaXIal0Th Ha BA,
i, mo piBai MMII-9 B cupoBaTii KpOBI TSKKHX
XBOpUX OyJIM TAaKOX MiIBHUILEHI MOPIBHIHO 3 XBO-
pumu Ha BA i3 nerkum nepedirom [29, 45].

Pipai MMII-9 B MOKpOTHHHI y MAIli€HTIB 3 TsI-
xkuMu (popmamn BA, ocobnuBo 3 HE3BOPOTHOIO
obctpykmiero I, Oymu BUIUMH TOPIBHSIHO i3
3JI0pPOBUMHU 0CO0aMHM Ta TMallieHTaMH 3 JIETKOI0 BA.
OJHaK, HiSKMX iICTOTHHX BiIMIHHOCTEHW HE CIOCTE-
piranocst MiXk 30POBUMH 1 XBOPUMH Ha Jierky BA.
Kpim toro, MMII-9/TIMII-1 B MOKpOTHHHI XBOPHX
Ha TSOKKY BA mix dac 3arocTpeHHs OyJio BHIIHMM,
HDK B iHmuX rpynax. i 1aHi MOXyTh OIOCEpeaKo-
BaHO BKa3zyBaTH Ha mpudetHicte MMII-9 no mpo-
neciB pemoaentoBanHs JII y marieHTiB i3 TSKKOIO
BA, sixi MaloTh HE3BOPOTHY OpOHXialbHY 00CTPYK-
uito. TakuM umHOM, BUMiproBaHHS piBHS MMII-9
MOXKe OyTH 3alpOIIOHOBaHE SIK OJMH 13 METOHIB
BU3HAUEHHS  TSOKKOCTI  3axBoproBaHHS  [38].
Zhang L. i iH. BusBwiM, mo 0a30BUii piBEHb
MMII-9 B MokpoTHHHI XBOpHX Ha BA 3 HE3BOpPOT-
Hoto obctpykmiero I (ODB; 3poctaB < 15 %
mics iHTasii anpOyTepony) OyB 3HAYHO 3017Tb-
LIEHUH TOPIBHSIHO 3 Mali€eHTaMu 3 000POTHOIO 00-
crpykuieto JIII Ta marieHTamu, siki He Manu 00-
CTPYKTHBHHUX INOpYIIEHb, 1 310poBumH [12]. Hocmi-
JUKCHHS BIUIMBY IHTaysimii anepreHy Ha piBHI
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MMII-9 i TIMII -1 B iHAyKOBaHOMY MOKPOTHHHI y
XBOpPHX Ha ajepriuny BA mokaszamo, mo piBHI
MMII-9, ame ne TIMII-1, migBUIIyBaduCh MiCIIA
IHTaJAMI{ aJepreny B MOKPOTHHHI XBOPHUX Ha ajiep-
riuny BA. Ile 30iibleHHS IPOTEa3U MOXKE MPUBEC-
TH JI0 KOPOTKOYACHOTo nucbanancy mix MMII-9 i
TIMII-1 i nporeonitnynoi nerpamaunii ELIM [24].
OkpiM TOTrO, JIOCHIKEHHS Yy JITeH NOMIKIJIBHOTO
BiKy 3 aroriero mokasaiu, mo pisai MMII-9 B BAJI
Oynu 3HaYHO 301NIBIICHI TIOPIBHSHO 31 370POBUMH i
KoHneHTparis MMII-9 mo3uTuBHO KoOpemoBaia 3
KiTbKicTiO HeWTpodiniB y BAJL. Ak miaTBepmKkeHHS
MOTIEPeIHIX ITAaHWX, IHIIE TOCITIHKCHHS IMOKAa3alo,
mo piBHi MMII-9 Tta ii akTHBHOCTiI, a TaKOX
MMII-9/TIMII-1 Gynmu 3HauHO 3HWXeHI B BAJIL,
3a0paniil y aromiyHux aireii 3 BA nopiBHsiHO 3 Hea-
TOIMIYHUMH 3IOPOBUMH AITBMH 1, 10 piBHi MMII-9
Oynu moB's3aHi 3 yuciaoM Heirpodinis B BAJIL, mo
Oynu 3HMKEH] y XBopHX Ha aroniuny BA. Y niteii 3
KOHTPOJIbOBaHOIO BA BCTaHOBICHO 3HMXEHHS pPiB-
H1 MMII-9 i MMII-9/TIMII-1 mpu aromiuniit A
MOPIBHAHO i3 3JOPOBUMH ITITHMH, III0 MOXKE BKa3y-
BaTH Ha paHHIM IMOYAaTOK METa0ONIYHUX PO3JaiB
EIIM y miteii i3 koHTpONboBaHOO BA [58].
PemonentoBanns JIII crpusie mporpecyBaHHIO
O0OMEKEHHSI TOBITPSHOTO MOTOKY, AUCHYHKIIT Jie-
TeHb, y PE3yJbTaTi 4oro 0OE3MOCEepPEIHBO MOCHIIIO-
€TBCS TSOKKICTh mepediry BA. Otpumani naui goc-
JJKEHb OCTAHHIX POKIB CBIYATh PO 3HAYUMICTD
peMoJIeNioBaH s OpOHXIB Ui  HECHIPUSTINBOTO
nepebiry  3axBoproBaHHA. [liABHWINCHHS  piBHA
MMII-9 y MOKpPOTHHHI TOB'si3aHE 3 TATIHHIM
O®B; i3 TsoxkicTio BA [17, 24]. Barbaro M.P. i in.
MOBIIOMIJIM TIPO 3B'30K MiX piBHEM MMII-9 B
KBII i O®B; y xBopux Ha TDKKy BA [56], a
Higashimoto Y. (2005) — npo 3B'I30K MiXk KOHIICH-
tpamieto TIMII-1 B  cupoBatmi KpoBi Ta
O®DB,/DXEJI B xBopux Ha BA [52]. BuBuenns
3B’s3ky Mk D3]] 1 MMII-9, TIMII-1 i
MMII-9/TIMII-1 moka3amo HeraTUBHI KOPEJAIii i3
DIKEI1I%, ODPB1% 1 ODB,/DIKEJ1%, a Takox Mix
piBassMu y cupoBarui MMII-9 i maxinasim O®B;
[18]. BcraHOBNIEHO CTaTUCTUYHO 3HAUYYILy HEraTU-
BHY Kopessitito Mixk ODPB; 3 MMII-9 i TIMII-1 (r =
-0,604; p < 0,001 i p = - 0,742; p < 0,001, BignOBI-
nHO) [18, 44]. Y monepemabomy aociimkenHi D. H.
Lim (2006) BcTaHOBJICHO 3HAYHY HETaTHBHY KOpe-
gamiro Mk MMII-9, TIMII-1 i BigHOIIEHHHSIM
MMII-9/TIMII-1 3 TIIIB: 6imemnr BUpakeHa 00-
crpykuist JII cynpoBomkyBanach BHIIMM pPiBHEM
MMII-9 i TIMII-1. BcTanoBiieHO Takox OOEpHEHY
KopeJsiiro Mixk BMictoM MMII-9 Ta O®B; i ITI1IB

y miTed, mo3utuBHy — i3 BMicToM IL-4 i IL-10 B
KBII [53].

JocmimkeHHsS B iHIYKOBAaHOMY MOKPOTHHHI Y
XBopHuX Ha ctabimpHy BA Ta mim gac 3arocTpeHHS
Ta y 370POBHX B SIKOCTI KOHTPOJIIO IOKa3ajo, IO
IgE B cupoBari kpoBi ctaHoBHB (483 + 263; 759 +
369186 27,5 IU/L), B (79,2 + 7,7; 62,6 + 7,5
i 103 + 8,4 %), piBerp MMII-9 (166 + 85,3; 311 +
1151274 + 9,3 ur/ma), TIMII-1 (339 + 137; 381 +
109 i 129 + 59,8 wur/miu), CHiBBIZHOIICHHS
MMII-9/TIMII-1 (0,48 £+ 0,09; 0,79 + 0,151 0,24 +
0,14). Bmict MMII-9 ta TIMII-1 30impmuBCs y
xBopux Ha BA mopiBHsHO 3 KoHTponeM (p < 0,001).
[Iix gac 3aroctpenns piserb MMII-9 i BinHOmEHHS
MMII-9/TIMII-1 Oynu BipoTiZHO BUILIMMH, alie
TIMII-1 He neMOHCTpYBaB iCTOTHHX 3MIH IOPIiBHSI-
HO i3 crabineHuM nepebirom BA. Byna cratucriy-
HO 3Hauyma HeratuBHa kopemsuis mix [IHIB i
MMII-9, TIMII-1 i MMII-9/TIMII-1. Pe3ynstaty,
npencraeieri M.Farres (2012), mpoaemMoHCTpyBan
3Ha4yHe 301apmeHHss MMII-9, ane HISKHMX ICTOTHHX
smia TIMII-1 y xBopux Ha BA mig gac 3aroctpesp
MOpIBHSAHO i3 XBopuMH 0Oe3 3aroctpeHHs. Lli pe-
3yJIBTaTH Y3TODKYIOTHCS 3 HIIMMH JIOCHTIPKCHHS-
MU [29], siki BUsBWIIH, 110 3arocTpeHHs bA crpus-
10T1h pemozentoBanno JII nuisxom 3mian MMII-9
onocepenkoBaHoro romeoctazy EILIM. Takum uu-
HoM, MMII-9 i TIMII-1 BizirpatoTh BaXKJIUBY POJIb B
naroiziosorii 3aroctpens i pemoenopanni 111

Mapkepu peMoOAe/IOBAHHA SIK NOTeHUilHa
TepaneBTUYHA MillleHb

CydacHi TepameBTHYHI PEKOMEHAAIl 3 JIKY-
BaHHA BA € HM3bKOE()EKTUBHUMHU IIOJO JIIKYyBaHHS
xBopux Ha BA i3 MeToro rajapbMyBaHHS HpOTpecy-
BaHHs cTpyKTypHOTo pemojemoanus 1. Opien-
Tallis Ha MapKepH PEMOJICIIOBaHHS B SIKOCTI Millle-
HI JIIKYBaHHSI € aKTYaJIbHOIO IPOOJIEMOI0 y Teparii
BA, oCKibKM CKIQAHICTh 1X BIUIMBY Ta B3a€MOJIii
JI0 LIUX TP MEePEIIKO/HKAE CTBOPEHHIO KOHKPETHHX
TIKiB-KaHAWOATIB, OPIEHTOBAHWX HA TaJbMyBaHHS
iX akTHBHOCTI [59].

BA wmae BapiaGenpHy KJIIHIYHY BIJNIOBib Ha
rimokokoprukoinu (I'K), ockinpku BOHHM MIBHIIE
JUIOTh Ha 3amajieHHs, HDK Ha PEeMOJICTIOBAHHS TKa-
HUH, a HasBHICTh BXX€ OpOHXIaTbHUX CTPYKTYPHHX
3MiH MOJXE TMOSICHUTH iX 00MeXeHy KIIiHIUHY Bimo-
BiZb. [IpoTe HHU3KOIO JOCHTIKEeHb TOKa3aHo, mo 'K
BIUIMBAIOTH SIK Ha 3allalibHi MPOLIECH, TaK 1 Ha IPO-
necu pemozenroBanns 111 mpu BA, xo4a iX BIIMB Ha
ELIM, MMII ta TIMII mano Bupaxenuii [60].

Hwuskoro mocinipkeHb MiITBEPIKEHO, IO CITiB-
BigHOmeHHss MMII-9/TIMII-1 moxe BimoOpakaTu
OayaHC MDX Ipollecamyu 3arlaJieHHs Ta PeMOJIEIIo-
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BaHHs nipu BA. Taramsmiiiai I'K (ilK) € kimrogoBum
KOMIIOHEHTOM JTiKyBaHHS BA, mpore 3amumaeTses
IO KIHIIS HE3PO3YMUTNUM, YA MOXKYTh BOHH KOHTPO-
JIIOBaTH aKTHUBHICTH 1 piBeHs MMII-9, 1o € Baxn-
BUM YMHHHMKOM TIOB'SI3aHUM 13 3alaJIeHHSIM 1 peMo-
nemoBanHsaM J{L. ITK edexruBni B koHTpOmi BA,
aJie HesSCHO, YW BOHHU TUIBKH TIBMYIOTH 3arajieH-
HS, YW 1 3aXUIIAIOTh BiJl NPOTPECYBaHHS peMojie-
moBanHs JIIII. Jlesski MOCHiKEHHS TOKA3alH, IO
axtuBHicTh MMII-9 B JIIII mocmiroeTscs anepre-
HoM, 1, mo iI'’K He BIuIMBarOTH Ha 1€ ITOCHJICHHS
[24, 38]. B excmepuMEHTANBHUX TOCIIIHKCHHIX
Tepariss OyIecOHIIOM CHpHsiia 3MEHIICHHIO KOH-
nerTpanii MMII-9, TIMII-1, excmpecii MPHK
MMII-9 i TIMII-1 y TkanuHax sneressb [61]. Joci-
JUKEHHs BIUTMBY KoMOiHamii Oymeconiny i ¢opmo-
TEpOJIy Ha METaJONPOTEONITHYHY PiBHOBAry i mpo-
TUNiI0 BUHHMKHEHHIO (ibpo3y B JIII — Ha mponyk-
I[IF0 TIPOTEOTJIiKAaHIB i aKTUBHICTh OCHOBHHX iX pe-
rynsropis (MMII-3, MMII-9, MMII-2 i TIMII-1)
MPOBOIMIIOCE Y (piOpobiacTax JIereHiB JIOIIMHH, 10
akux npobaBmsmm  mpoTsroM 24 tomua TGF-f
(10 ur/mu) 6e3/i3 Oyneconigom, i/abo dopmorepo-
JOM  TOKaszalo, MO TO€DHAaHHA  OyIecOoHI-
ny/hopMOTEpoNy MPOTHAISIO 3POCTAHHIO TMPOIYK-
il nmporeorikanis i TIMII-1, aktusrocTi MMII-9
i coiBBigHomeHHs MMII-9/TIMII-1. byneconin ta
(dhopMoTeposT y BUINIAAI MOHOTEpAIii JOCSITIH Of-
HAKOBHMX €(EKTIB, K IOEIHAHHS OYIECOHITy Ta
tdhopmotepoy moxo BMicty MMII-9 i BigHOMICHHS
MMII-9/TIMII-1, ane He Manu HIIKOTO BIUIMBY Ha
TIMII-1. 3a BimcyTHOCTI popMOTEpOIY, OLIBII BU-
COKI /103U OyZECOHI Ty 3HIDKYBAIU MPOIYKINIO TPO-
TEOTJIIKaHIB, TOMI SIK MOHOTeparnist (opMOTEPOIIOM
He Maia Hisikoro edekrty. Lli pesynbraTé cBimyath
npo Te, mo KoMmOiHalis OyaecoHin/hopmoreposnt
3HM)KY€E METAJIONPOTEOTITHUHY aKTUBHICTh JIeTeHe-
BuX (iOpoOnacTiB JIOAMHM, 1, WO LEH MeXaHi3M
MOXe OyTH 3aJydeHHil B CHHEpTiuHe iHriOyBaHHs
TGF-B;-inaykoBaHoi MPOAYKIii MPOTEOTIIIKaHIB.
Ile o3Hauae, mo KoMOiHOBaHa Teparlisi MOXe IPo-
TUAISTH HAJUIMIIKOBINA mpoxyknii ELIM, i, Takum
YHHOM, NaToJIOTiYHOMY (iOpO3HOMY peMOJeIIo-
BanHto Il mpu BA [62]. ¥V nacrymHOMY mocii-
JUKEHHI aBTOpa BCTAHOBJICHO IO3MTHBHY KOpEJsi-
mito mixx TIMII-1 Ta mpomyKIili€ro MPOTEOTTiKaHiB,
MMII-9 i3 O®B;, ane He 3 MPOAYKIIIEIO MPOKOJIA-
TeHy Ta MPOTEOTTiKaHiB, MOTIPIIEHHSIM (QYyHKIIi
nerens i ['PB [63].

Jis mocHipKeHHS MEXaHi3MIB MMOCHICHOTO CY-
GemiTenianpHOTO BiAKIaaeHHs Konareny y J1L npu
BA Ta 11 wyTimBocTi o Tepamii komOiHamiero iI'K i
6era aronictiB TpuBasoi nii (BAT/), OponxianbHi

($ibpobiacti, oTpuMaHi 3 OiomTaTy MAIi€HTIB 3i
CTaOlIBHO JIETKOIO Ta TIOMIPHOTO CTYTICHS TSXKKOCTI
BA, crumymoBamn ex vivo TGF-B,;, iaxyOyBamm
npotsarom 24 roauH i3 0,4% cupoBatku abo TGF;
3/6e3 Oyneconiny i/abo BAT/] dopmorepomy. PiBHi
npoxosiareHoBoro nenrtuny | i Oirmikany 30i1bmIy-
Bamuck ynsiui mig BrumuBoMm TGF-B; (p < 0,05).
[oennanns iI'K i BAT/] 3MeHnryBano yTBOpeHHs
mpokoJyiareHoBoro nentuny Ha 58 % (p < 0,01) i
6irnikany Ha 36 % (p < 0,05), Tozi SK B MOOIHMHII
JKOJICH TIperapar He BIUIMBAaB Ha ix piBHi. PiBHI ne-
Kopuny Oymu 3HWKeHi mia BiomBoM TGF-B; B ¢i6-
pobiactax Oinmpmocti mamieHTiB. Bmict MMP i
TIMP-1 ne 3minroBaBcs mix BmiuBoM TGF-B; Ta
JKYBaHHS, 110 CBIYUTH MPO Te, IO Teparmis Oyne-
COHIZIOM 1 (popMOTEPOIIOM HE BIUIMBAE Ha METAJIOI-
pOTeONiTHYHNI OanaHc, ane MPOTUJIE IMiIBUICHIN
NPOAYKIIT KOJIareHy IUISXOM BIUIMBY Ha OpoHXia-
JbHI GiOpobIacT 1 HOpMai3ye MPOAYKIIIO MPOTe-
ormikaHiB [64]. BcraHOBNIEHO, IO MPOJOHTOBaHI
M-xoniHomiHOMITHKN Ta BAT/] 9acTKOBO TanbMy-
10Th nponecH pe mozpemosanus [l B ekcnepume-
HTaJILHUX MOZEIX acT™Mu [65].

3acrocyBaHHs opanbHuX 'K y XBOpHX Ha TsSXk-
Ky BA mokazaino, mo AO®B; TicHO KOpenoBaB i3
MMII-9/TIMII-1 y cuposatui kposi (r = 0,79; p =
0,0006), 1m0 103BOJIMIIO 3pOOUTH BUCHOBOK TPO TE,
o MMII-9/TIMII-1 moxe mnepenbadaTv peakilito
Ha opanbHi ['K. 30kpemMa, HU3bKE CITIBBITHOIICHHS
MMII-9/TIMII-1 cnoctepiranocs y TAIi€HTIB 3
HEBENWKUM a0o BiacyTHIM momninmeHHssM ODB; Ha
¢oni opanpamx 'K, mo miaTpuMye rinorte3y mpo
Te, M0 Y IUX MAIli€eHTiB OpoHXiampHUN (idporeHes
nepeBakae HaJl 3amajleHHsM [66]. Y HacTynmHOMY
nociimpkenHi edexktuBHocTi opaigbhux 'K mokasa-
HO mokpamfanHd OPB; y cTepoiTIyTIUBUX XBOPUX
(62,0£10,9 % no 79,4 £ 11,3 %, p < 0,001), ane He
B CTEpOipe3UCTeHTHHX XBopux Ha BA (66,9 +
10,0 % 1o 65,9 £ 12,1 %). bpouxousiTuyHa peakiis
Oyna 3HaYHO OLUTBIIOI0 B CTEPOIMUYTIMBHX, HIXK B
rpymi crepoinpesucteHTHHX (A %, 33,5% + 22,5%
mpotu 15,2% + 7,9%, p = 0,001). Hisixoi pisHumi B
kinpkocti MMII-9 y BAJI ne 3HaiineHo B 000x
rpynax. PiBai TIMII-1 Oynu 3HauHO MEHIIMMH Y
BAJI mamienTiB i3 crepoiape3sucteHTHOI0 BA mopi-
BHSHO 13 cTepoimaymmBumu (921,9 + 313.4 mpotu
2267,0 = 456,8 nr/ma, p < 0,05), mo mpU3BOAUIO
IO 3HAYHO ORIl BHCOKOTO CIiBBiAHOIICHHS
MMII-9/TIMII-1 y BAJI namieHTiB i3 cTepoiape3u-
crertHOO BA (0,24 £ 0,04 potu 0,11 £+ 0,03, p <
0,01). I, naperuri, nikyBanHs opansaumu ['K inny-
kyBaio MPHK TIMII-1 B xiritunax BAJI manienTis
i3 crepoinuytiuBoio BA (p < 0,01), ane He B KimiTH-
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HaxX y MAIlieHTIB 13 cTepoinpe3ucTeHTHoo bA. 3Bo-
POTHICTE OpPOHXiaTbHOT OOCTPYKIIT MOPYIITYETHCS Y
XBOpPHX Ha cTepoinpe3ncTeHTHY BA i moB's3aHa 3i
3pymeHHaM cmiBBimHOomeHHs MMII-9/TIMII-1,
BUKJIMKAHOTO HE3JIaTHICTIO CTEPOi/iB IiIBUIYBATH
npoaykitiro TIMII-1 [67].

Hocnimxenns excrpecii MMII-8 1 TIMII-1 y
tkanuHax [l Ta B iHIyKOBaHOMY MOKPOTHHHI Y
310poBUX AiTed (n = 27) i y mireil 3 Bhepiue jiar-
HocToBaHOIO BA 3 nerkumu (mm = 20) abo momipHOi
TSHKKOCTI cumritoMamu (1 = 19) go i micas 6 mics-
uiB mikyBaHHs i['K (Oyneconim) mokaszanmo BHITHIA
noyatkoBuit piseab MMII-8 y miteit 3 BA 3 momip-
HUMH cuMmnToMamu, Hmwkauid TIMII-1 ta BHIE
MMII-8/TIMII-1 B 060x rpynax aireii 3 BA mopis-
HSHO 3 KOHTpOJeM. [HrajsiiiHuii OymecoHia mif-
BuillyBaB KutbKicTe TIMII-1-no3uTHBHUX Makpo-
¢aris, piBui TIMII-1 B 060x rpymnax xiteil 3 BA Ta
YHOpMOBYBaB criBBifgHomeHass MMII-8/TIMII-1, i
napanenpHo nomimiryBaB O®B; y miteir 3 momip-
HUME cuMmnToMamd. OTxe, IHrananidHuin Oymeco-
Hix HopMaiizye cmiBBimHomeHHs MMII-8/TIMII-1
B giteit i3 BA 3a momoMororo migBHICHHS Perydis-
mii npomykmii TIMII-1 i moHWXeHHS NPOIYKIii
MMII-8 y makpodarax JIL, mo moxe Oyt Oioxi-
MIYHHM MapkepoM BIUMBY Ha 3amaienHs I i,
MO>KITUBO, Ha TIpoIleC iX peMoentoBaHHs [68].

VY nmocnijkennsx, npoenenunx Hoshino M. i
cniBaBT., i['K 3MeHIIIyBany TOBIIMHY PETHKYJISPHOT
0a3ampHOI MeMOpaHHM Yy TO€IHAHHI 13 3HIDKCHHSIM
MMII-9 y OpoHXianbHiI TKaHWHI, a TAaKOX 3MEH-
uryBamu BMict MMIT-9" knitun y I nauieHTis i3
BA [50, 51]. Hocnimxernus pmmuBy 800 MKT/mo0y
IHTaJSMIHHOTO OEKIIOMETa30Hy IUIPOIIOHATY Ha
excripecito MMII-9 i TIMII-1 i cyOenirenianbHe
BIJIKJTaJICHHS KOJIareHy B OiomTarax OpOHXIB y ma-
I[IEHTIB, SIKI CTpaxaaTh Ha BA, moka3zano 3Ha4YHE
3HmkeHHs kojiareny Il tumy (p < 0,01), excrpecii
MMII-9 y migcnuzosiit (p < 0,01) i 30inbIIEHHS
excrpecii TIMII-1 (p < 0,05) y migcnu3oBii, a Ta-
KO’K 3MEHIICHHS 3aNaJIbHUX KIITHH i MiodiOpobuia-
cTiB B cim3oBidd obononmi 1. 3navni kopensmii
Oynu BUSBJICHI MK BiIKJIAJCHHSAM CyOemiTeiab-
Horo koxareny III Tumy i excnpecieto MMII-9 B
nigcnmsoBii (r = 0,47; p < 0,01). dani pe3ynbraTa
MOKa3yIoTh, mo JikyBaHHA il K BA Moxxe 3MeHmIn-
TH cyOermiTenianbHe BiIKIAJCHHS KOJAreHy IILIsi-

Conclusions/BucHoBKH

TakuMm YHMHOM, OTpWUMaHi pPE3yNbTaTH IOCIHi-
JUKeHb IIOJ0 MOJMJIMBOCTEH MEIMKaMEHTO3HOTO
BIUIMBY Ha BMICT MapKepiB pEeMOIEIIOBAHHS HOCATh

XOM TIOHMXeHHs ekcrpecii MMII-9 1 migBumeHHs
excrpecii TIMII-1 [50]. Hactymae mocmimkeHHS
Hoshino M. (2001) BcTaHOBWIJIO 3HAYHE 301IBIICH-
H gucna cyauH (p < 0,01) i % Backymsapuzamii (p <
0,001) B mimcnu3oBiii 00o0JOHLI y XBOpHX Ha BA
MOPIBHSHO 3 KOHTPOJILHOIO TPYIOI0, a 4yepe3 6 Mi-
csuiB jikyBanHs i['K (OexnomerasoHy aunpornioHa-
toM 800 MKr/mo0y) — okpim mnomimmeHHs O®dB;,
3MeHmeHHs rinepuytiusocti [l xinekkocti cyauH
1 % Backynsapusamnii B JII (p < 0,05, xoxen). Kpim
Toro, 3MiHa y % BacKyisipu3anii Oyma oOepHEHO
nporopititita 3 O®B; (r = - 0,49; p < 0,05) i ayT-
musictio JII (r = - 0,36; p < 0,05). Lli mani cBin-
gatb 1po Te, mo il K npu BA 3MmeHmyoTs Backys-
pu3auilo CTiHKM OpoHxa, TOBHIMHY KomareHy III
tumy [51].

VY nocnimkennsax Grzela K. (2015, 2016) xinb-
kocti Ta akTuBHOCTI MMII-9 y KBII niteii xBopux
Ha BA, sxi mocriitno otpumyrots iI'K, nokaszano,
0, HE3Ba)XKAI0UYW Ha JIKyBaHHS, AaKTUBHICTDH
MMII-9 y xoHAeHcaTi Oyna BHIIOK, HIXK Y 3I0pO-
Bux. [lepenbaueno, mo iI'K, xoua i 3a0e3medyroTh
KOHTPOJIb CHMIITOMIB 1 MapKepiB 3alalieHHs, € He-
e(eKTHBHUMH IS 3HIDKCHHS akTHBHOCTI MMII-9
nin yac 3aroctperHst BA 1 ans 3anobiraHHs acTMa-
acorifioBanoro pemonemtoanus I [69, 70]. ¥V
nocmimxenni D. Figen (2007) Takox He Oyno aco-
miamiii Mixk cupoBaTKOBHUMHU piBHSMH MMII-9 i
TPUBAIICTIO JIiKyBaHHs Ta ao3yBaHHsMm i['K [36].
ITK we BrmuBamu #Ha MMII-9 i TIMII-1 y namien-
TiB 3 Jerkoto BA [38]. Jocmimxenns Tenero L.
(2016) edexTiB MOHTEIEKYCTY in Vivo Ha MapKepu
peMoJenoBaHHs Yy IiTe 3 Jerkor (opmoro BA
mokazano 3HmwkeHHs piBHA TIMII-1 ta eo3mHOI-
JB, 10 MiJKPIIUISE TiNoTe3y Hpo Te, 0 MOHTENY-
KacT MOXK€ MOJYJIIOBaTH OCa/PKEHHS KOJareHy B
JIII ta 3meHuryBaty eo3uHodinbHe 3ananenHs 11
[71]. Tloka3aHo, [0 MOHOKJIOHANIBHI aHTUTINA (Me-
nojisymabd, pecnmizymad, aynuiaymad, TpaaoKiHy-
Ma0) JIAIIIe YaCTKOBO OOMEXKYIOTh pe MOICIIOBAHHS
JII i ix BmmuB notpedye MoJaibIIoro BHBYEHHS
[72, 73, 74]. BponxianbHa TepMOIUIACTUKA 3HAYHO
MOKpallye CUMITOMH 3a PaXyHOK 3MEHIICHHS HaJl-
numKy raageHbkux m's3iB A1 [75], a 3actocyBas-
HS aHTAaroHICTIB PEIEeNTOpPiB KaNbI[iI0 NPUTHIUYE
npodidepamnio riaaeHbkoM's3o0Bux kiaitua I y
MaIi€HTIB i3 TsXKKOI0 BA [76].

CyMepEewUBUN XapakTep Ta MOTPEOYIOTh MOJANTh-
IIOTO BUBYCHHA. THM He MEHIIEe, OLIBIIICTIO JOCTi-
JUKEHb JIOBEJICHO, M0 MPH TSOKKiH BA miaBUIIy€ETh-
cst ekcipecist MMII, sika KopeJttoe 3 CTyneHeM TsK-
KOCTIi 3aXBOPIOBaHH, 110, Y CBOIO YEPry, JOBOJUTH
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HeOOXiTHICTh BUBYCHHS Ta pO3pOOKH HOBUX JOJAT-
KOBUX METOJIB JIiKyBaHHAI BA 3 MeTOIO CHOBib-
HEHHA TIPOIIECiB peMoAeoBaHHS OpoHXiB. [loTou-
HI pocmimkeHHs pemozemoBanHs JUI mocsrim
MEBHOTO TPOrpecy, ajie ACUIO AajieKi Bij MpaKTH4-
HOro 3acTocyBaHHs. OCOONHMBO aKTyaJlbHUM € BH-

References/Cnucok girepatypu

1. Schroeder BW, Verhaeghe C, Park SW.
AGR?2 is induced in asthma and promotes
allergen-induced mucin overproduction. Am.
J. Respir. Cell Mol. Biol. 2012;47(2):178-
185. doi:10.1165/rcmb.2011-04210C.

2. Guida G, Riccio AM. Immune induction of
airway remodeling.  Semin.  Immunol.
2019;46:341-346.
doi: 10.1016/j.smim.2019.101346.

3. Ingram JL, Huggins MJ, Church TD. Airway
fibroblasts in asthma manifest an invasive
phenotype. Am. J. Respir. Crit. Care Med.
2011;183(12):1625-1632.
doi: 10.1164/rccm.201009-14520C.

4. Fixman ED, Stewart A, Martin JG. Basic
mechanisms of development of airway
structural changes in asthma. Eur. Respir. J.
2007;29:379-389.
doi: 10.1183/09031936.00053506.

5. Boulet LP. Airway remodeling in asthma:
update on mechanisms and therapeutic
approaches. Curr. Opin. Pulm. Med.
2018;24:56-62.
doi: 10.1097/MCP.0000000000000441.

6. Firszt R, Francisco D, Church TD.
Interleukin-13  induces collagen type-1
expression through matrix metalloproteinase-
2 and transforming growth factor-betal in
airway fibroblasts in asthma. Eur. Respir. J.
2014;43(2):464-473.
doi: 10.1183/09031936.00068712.

7. Shifren A, Witt C, Christie C. Mechanisms of
remodeling in asthmatic airways. J. Allergy
(Cairo). 2012;31(60):49.
doi: 10.1155/2012/316049.

8. Brillet PY, Debray MP, Golmard JL.
Computed tomography assessment of airways
throughout  bronchial tree demonstrates
airway narrowing in severe asthma. Acad.
Radiol. 2015;22(6):734-742. doi:
10.1016/j.acra.2014.12.026.

9. Stumm CL, Halcsik E, Landgraf RG. Lung
remodeling in a mouse model of asthma
involves a balance between TGF-B1 and
BMP-7. PL0S One. 2014:9(4):56-59.

BUeHHs1 TporeciB pemoxentoBanus JIIII 3anexHo
Bix (heHOTHMIB Ta cyOdenorumiB BA, 30kpema, mpu
BA, acomiifoBaHiif i3 OKUPIHHAM, IS TTOAAIBIIOTO
BUBYCHHS TEPANCBTHYHUX MOXIUBOCTEH BIUINBY
HA CIIOBUILHEHHS MPOIIECIB PEMO/ICTIOBAHHS.

doi:10.1371/journal.pone.0095959.

10. Saglani S, Lloyd CM. Novel concepts in
airway inflammation and remodelling in
asthma. Eur. Respir J. 2015;46:1796-1804.
doi: 10.1183/13993003.01196-2014

11. Al-Muhsen S, Johnson JR, Hamid Q.
Remodeling in asthma. J. Allergy Clin.
Immunol. 2011;128:451-462.

12.Zhang YY, Xu HZ, Bao XE. Detection and
Clinical Significance of a Potential Mediator
of Airway Remodeling in Preschool Wheezy
Children. HK J. Paediatr. (New Series).
2014;19:63-70.

13.Ohbayashi H, Shimokata K. Matrix
metalloproteinase-9 and airway remodeling in
asthma. Curr. Drug Targets. 2005;4(2):177—
181. doi: 10.2174/1568010053586246

14.Polosa R, Bellinvia S, Caruso M. Weekly
low-dose methotrexate for reduction of
Global Initiative for Asthma Step 5 treatment
in severe refractory asthma: study protocol
for a randomized controlled trial. Trials.
2014;15:492. doi: 10.1186/1745-6215-15-492

15.Koloze MT. The Role Of Matrix
Metalloproteinases (MMPs) And their
proteolytic degradation of chemokines in the
lung submitted in partial fulfillment of the
requirements for the degree of master of
science thesis advisor: Dr. Tracey L. Bonfield
Department Of Pathology Case Western
Reserve University May, 2010. Retrieved
from:
https://etd.ohiolink.edu/apexprod/rws_etd/sen
d_file/send?accession=case1269959847&disp
osition=inline.

16.Chung FT, Huang HY, Lo CY. Increased
ratio of matrix metalloproteinase-9 (MMP-
9)/tissue inhibitor metalloproteinase-1 from
alveolar macrophages in chronic asthma with
a fast decline in FEV1 at 5-year follow-up. J.
Clin. Med. 2019;8:14-51.
https://doi.org/10.3390/jcm8091451.

17. Castano R, Miedinger D, Maghni K. Matrix
metalloproteinase-9 increases in the sputum
from allergic occupational asthma patients

Thiswork islicensed under
Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/

184



B. B. Kaukoscvka

after specific inhalation challenge. Int. Arch.
Allergy Immunol. 2013;160:161-164. doi:
10.1159/000339737.

18. Mohamed NF, Hala M. Interplay between
matrix  metalloproteinase-9 and  tissue
inhibitor of matrix metalloproteinase-1 in
acute asthma exacerbation and airway
remodeling. Egypt. J. Chest. Dis. Tuberc.
2012;61(3):35-39.

19. Kariyawasam HH, Pegorier S, Barkans J.
Activin and transforming growth factor-beta
signaling pathways are activated after
allergen challenge in mild asthma. J. Allergy
Clin. Immunol. 2009;(124):454-462. doi:
10.1016/j.jaci.2009.06.022.

20. Rohani MG, Parks WC. Matrix remodeling
by MMPs during wound repair. Matrix. Biol.
2015;44:113-121. doi:
10.1016/j.mathio.2015.03.002.

21.Nissinen L, Kahari VM. Matrix
metalloproteinases in inflammation. Biochim.
Biophys. Acta. 2014;1840(8):2571-2580. doi:
10.1016/j.bbagen.2014.03.007.

22. Giannandrea M, Parks WC. Diverse functions
of matrix metalloproteinases during fibrosis.
Dis. Model. Mech. 2014;7(2):193-203. doi:
10.1242/dmm.012062.

23. Zhang J, Dong L. Personalized treatment and
biomarker for airway remodeling. J. Thorac.
Dis. 2020;12(10):6090-6101.

24.Cataldo D, Bettiol J, Noel A. Matrix
metalloproteinase-9 but not tissue inhibitor of
matrix metalloproteinase-1, increases in the
sputum of allergic asthmatic patients after
allergen challenge. Chest. 2002;122:1553—
1559. doi: 10.1378/chest.122.5.1553.

25. Sands MF, Ohtake PJ, Mahajan SD. Tissue
inhibitor of metalloproteinase-1 modulates
allergic lung inflammation in murine asthma.
Clin. Immunol. 2009;130(2):186-198. doi:
10.1016/j.clim.2008.08.029

26. Corry DB, Kiss A, Song LZ. Overlapping and
independent contributions of MMP2 and
MMP9 to lung allergic inflammatory cell
egression through decreased CC chemokines.
FASEB J. 2004;18(9):995-997.  doi:
10.1096/fj.03-1412fje.

27.Vermaelen KY, Cataldo D, Tournoy K.
Matrix metalloproteinase-9-mediated
dendritic cell recruitment into the airways is a
critical step in a mouse model of asthma. J
Immunol.  2014;171(2):1016-1022.  doi:
10.4049/jimmunol.171.2.1016.

EUMJ, 2021;9(2):174-188

28.Prado CM, Yano L, Rocha G. Effects of
inducible nitric oxide synthase inhibition in
bronchial vascular remodeling-induced by
chronic allergic pulmonary inflammation.
Exp. Lung. Res. 2011;37(5):259-268. doi:
10.3109/01902148.2010.538289.

29. Oshita Y, Koga T, Kamimura C. Increased
circulating 92 k DA matrix metalloproteinase
(MMP-9) activity exacerbation of asthma.
Thorax. 2003;58:757-760. doi:
10.1136/thorax.58.9.757.

30. Bousquet J, Jeffery PK, Busse WW. Asthma.
From  bronchoconstriction to  airways
inflammation and remodeling. Am. J. Respir.
Crit. Care Med. 2000;161:1720-1745. doi:
10.1164/ajrccm.161.5.9903102.

31.Pavord ID, Beasley R, Agusti A. After
asthma: redefining airways diseases. Lancet.
2018;391:350-400. doi:  10.1016/S0140-
6736(17)30879-6.

32. Uwaezuoke SN, Ayuk AC, Eze JN. Severe
bronchial asthma in children: a review of
novel biomarkers used as predictors of the
disease. J. Asthma Allergy. 2018;11:11-18.
doi: 10.2147/JAA.S149577

33. Tanaka H, Masuda T, Tokuoka S. The effect
of allergen-induced airway inflammation on
airway remodeling in a murine model of
allergic asthma. Inflamm. Res. 2001;50:616—
624. doi: 10.1007/PL0O0000243

34.Vignola AM, Mirabella F, Costanzo G.
Airway remodeling in asthma. Chest.
2003;123:417-422. doi:
10.1378/chest.123.3_suppl.417s

35.Wilson SJ, Rigden HM, Ward JA. The
relationship between eosinophilia and airway
remodelling in mild asthma. Clin. Exp.
Allergy. 2013;43:1342-1350.
doi: 10.1111/cea.12156

36.Dogu F, Yildiran A, Loglu D. Serum
Transforming Growth Factor-8  1(TGF-
B1),Matrix ~ Metalloproteinase-2 ~ (MMP-
2),Matrix Metalloproteinase-9 (MMP-9) and
Tissue Inhibitors of Metalloproteinase
(TIMP-1) Levels in Childhood Asthma. Turk.
J. Med. Sci. 2008;38:415-419.

37.Boulay ME, Prince P, Deschesnes F.
Metalloproteinase-9 in  induced sputum
correlates with the severity of the late
allergen-induced asthmatic response.
Respiration. 2004;71:216-224. doi:
10.1159/000077418

Thiswork is licensed under 185
Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/

O



B. B. Kaukoscvka

EUMJ, 2021;9(2):174-188

38.

39.

40.

41.

42,

43,

44,

45.

46.

47.

Mattos W, Lim S, Russell R. Matrix
metalloproteinase-9 expression in asthma:
effect of asthma severity, allergen challenge
and inhaled  corticosteroids. Chest.
2002;122:1525-1543.

doi: 10.1378/chest.122.5.1543

Chung H, Kimb S. Increased release of
matrix metalloproteinase -9 and transforming
growth factor-B1 in the plasma of children
with persistent asthma. J. Allergy Clin.
Immunol. 2004;113:195.

Bergeron C, Tulic MK, Hamid Q. Airway
remodelling in asthma: from benchside to
clinical practice. Can. Respir. J. 2010;17:85—
93. doi: 10.1155/2010/318029

Kelly EA, Jarjour NN. Role of matrix
metalloproteinases in asthma. Curr. Opin.
Pulm. Med. 2003;9:28-33. doi:
10.1097/00063198-200301000-00005
Mohamed-Hussein ~ AA, Abdel-Aziz S.
Imbalance between MMP-9 and its inhibitor
is associated with increased airway wall
thickness in uncontrolled asthmatics, Egypt.
J. Bronchol. 2012;6:31-35.

Ko FW, Diba C, Roth M. A comparison of
airway and serum matrix metalloproteinase-9
activity among normal subjects, asthmatic
patients, and patients with asthmatic mucus
hypersecretion.  Chest.  2005;27(6):1919—
1927. doi: 10.1378/chest.127.6.1919
Mohamed HO. Matrix metalloproteinase-9
(MMP-9)  and  tissue inhibitor  of
metalloproteinase-1  (TIMP-1) as non-
invasive biomarkers of remodelling in
asthma. J Pulm. Respir. Med. 2015;5:266.
doi: 10.4172/2161-105X.1000266

Belleguic C, Corbel M, Germain N. Increased
release of matrix metalloproteinase-9 in the
plasma of acute severe asthmatic patients.
Clin. Exp. Allergy. 2002;32(2):217-223. doi:
10.1046/j.1365-2222.2002.01219.x

Louis R, Lau LC, Bron AO. The relationship
between airways inflammation and asthma
severity. Am. J. Respir. Crit. Care Med.
2000;161:9-16.

doi: 10.1164/ajrccm.161.1.9802048

Cundall M, Sun Y, Miranda C. Neutrophil-
derived matrix  metalloproteinase-9 s
increased in severe asthma and poorly
inhibited by glucocorticoids. J. Allergy Clin.
Immunol. 2003;112:1064-1071.

doi: 10.1016/j.jaci.2003.08.013

48.

49.

50.

51.

52.

53.

54.

55.

56.

Ardi VC, Kupriyanova TA, Deryugina EI.
Human neutrophils uniquely release TIMP-
free MMP-9 to provide a potent catalytic
stimulator of angiogenesis. Proc. Natl. Acad.
Sci. U S A 2007;104:262-267. doi:
10.1073/pnas.0706438104

Ventura |, Vega A, Chacon P. Neutrophils
from allergic asthmatic patients produce and
release  metalloproteinase-9 upon  direct
exposure to allergens. Allergy. 2014;69:898—
905. doi: 10.1111/all.12414

Hoshino M, Nakamura Y, Sim J. Bronchial
subepithelial fibrosis and expression of matrix
metalloproteinase-9 in asthmatic airway
inflammation. J. Allergy Clin. Immunol.
1998;102:783-788. doi:  10.1016/s0091-
6749(98)70018-1

Hoshino M, Takahashi M, Takai Y. Inhaled
corticosteroids decrease subepithelial
collagen deposition by modulation of balance
between matrix metalloproteinase-9 and
tissue inhibitor of metalloproteinase-1
expression in asthma. J. Allergy Clin.
Immunol. 1999;104:356-363. doi:
10.1016/S0091-6749(99)70379-9
Higashimoto Y, Yamagata Y, Iwata T.
Increased serum concentrations of tissue
inhibitor of metalloproteinase-1 in COPD
patients. Eur. Respir. J. 2005;25:885-890.
doi: 10.1183/09031936.05.00092804
Karakoc GB, Yukselen A, Yilmaz M.
Exhaled breath condensate MMP-9 level and
its relationship with asthma severity and
interleukin-4/10 levels in children. Ann.
Allergy Asthma Immunol. 2012;108:300-304.

Kim JS, Kang JY, Ha JH. Expression of
nerve  growth  factor and  matrix
metallopeptidase-9/tissue inhibitor of

metalloproteinase-1 in asthmatic patients. J.

Asthma. 2013;50:712-717. doi:
10.3109/02770903.2013.808664
Kumagai K, Ohno I, Imai K. The

involvement of matrix metalloproteinases in
basement membrane injury in a murine model
of acute allergic airway inflammation. Clin.
Exp. Allergy. 2002;32:1527-1534. doi:
10.1046/j.1365-2745.2002.01491.x

Barbaro MP, Spanevello A, Palladino GP.
Exhaled matrix metalloproteinase-9 (MMP-9)
in different biological phenotypes of asthma.
Eur. J. Intern. Med. 2014;25(1):92-96. doi:
10.1016/j.6jim.2013.08.705

Thiswork islicensed under
Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/

186

O



B. B. Kaukoscvka

EUMJ, 2021;9(2):174-188

57.

58.

59.

60.

61.

62

63.

64.

65.

Felsen CN, Savariar EN, Whitney M.
Detection and monitoring of localized matrix
metalloproteinase upregulation in a murine
model of asthma. Am. J. Physiol. Lung. Cell
Mol.  Physiol. 2014;306:764-774.  doi:
10.1152/ajplung.00371.2013

Doherty GM, Kamath FC, Christie SN.
Children with stable asthma have reduced
airway matrix metalloproteinase-9 and matrix
metalloproteinase-9/tissue inhibitor  of
metalloproteinase-1 ratio. Clin. Exp. Allergy.
2005;35:1168-1174. doi: 10.1111/j.1365-
2222.2005.02326.x

Yadav SK, Shah SD, Penn RB. Give me a
fork: can autophagy research solve the riddle
of airway remodeling in asthma? Am. J.
Respir. Cell Mol. Biol. 2019;60:494-496. doi:
10.1165/rcmb.2018-0353ED

Bullone M, Vargas A, Elce Y.
Fluticasone/salmeterol reduces remodelling
and neutrophilic inflammation in severe
equine asthma. Sci. Rep. 2017;7:41-43.
Barton AK, Shety T, Bondzio A.
Metalloproteinases and their inhibitors are
influenced by inhalative glucocorticoid
therapy in combination with environmental
dust reduction in equine recurrent airway
obstruction. BMC Vet. Res. 2016;12(1):282.
doi: 10.1186/s12917-016-0915-1

. Todorova L, Giircan E, Westergren-Thorsson

G. Budesonide/formoterol  effects on
metalloproteolytic balance in TGFbeta-
activated human lung fibroblasts. Respir Med.
2009;103(11):1755-1763.

doi: 10.1016/j.rmed.2009.03.018

Todorova L, Bjermer L, Miller-Larsson A.
Relationship between matrix production by
bronchial fibroblasts and lung function and
AHR in asthma. Respir. Med.
2010;104(12):1799-1808.

doi: 10.1016/j.rmed.2010.06.015

Todorova L, Bjermer L, Westergren-
Thorsson ~ G.  TGFB-induced  matrix
production by bronchial fibroblasts in asthma:
budesonide and formoterol effects. Respir.

Med. 2011;105(9):1296-1307. doi:
10.1016/j.rmed.2011.03.020
Matsuse H, Yamagishi T, Kodaka N.

Tiotropium bromide as add-on therapy to
inhaled corticosteroids for treating asthma.
Expert. Opin. Pharmacother. 2015;16:1403 —
1409. doi: 10.1517/14656566.2015.1045877

66.

67.

68.

69.

70.

71.

72.

73.

74

Atkinson J,  Senior RM. Matrix
metalloproteinase-9 in lung remodeling. Am.
J. Respir. Cell Mol. Biol. 2003;28:12-24. doi:
10.1165/rcmb.2002-0166 TR

Goleva E, Hauk PJ, Boguniewicz J. Airway
remodeling and lack of bronchodilator
response in steroid-resistant asthma. J.
Allergy Clin. Immunol. 2007;120(5):1065—
1072. doi: 10.1016/j.jaci.2007.07.042

Obase Y, Rytild P, Metso T. Effects of
inhaled corticosteroids on metalloproteinase-8
and tissue inhibitor of metalloproteinase-1 in
the airways of asthmatic children. Int. Arch.
Allergy Immunol. 2010;151(3):247-254. doi:
10.1159/000242362

Grzela K, Zagorska W, Krejner A. Prolonged
Treatment with Inhaled Corticosteroids does
not Normalize High Activity of Matrix
Metalloproteinase-9 in  Exhaled Breath
Condensates of Children with Asthma. Arch.

Immunol. Ther. Exp. (Warsz).
2015;63(3):231-237. doi: 10.1007/s00005-
015-0328-z

Grzela K, Zagorska W, Krejner A. Inhaled
corticosteroids do not reduce initial high
activity of matrix metalloproteinase (MMP)-9
in exhaled breath condensates of children with
asthma exacerbation: a proof of concept study.
Cent. Eur. J. Immunol. 2016;41(2):221-227.
doi: 10.5114/ceji.2016.60998

Tenero L, Piazza M, Sandri M. Effect of
montelukast on markers of airway remodeling
in children with asthma. Allergy Asthma
Proc. 2016;37(5):77-83.

doi: 10.2500/aap.2016.37.3978

Royce SG, Li X, Tortorella S. Mechanistic
insights into the contribution of epithelial
damage to airway remodeling. Novel
therapeutic targets for asthma. Am. J. Respir.
Cell. Mol. Biol. 2014;50:180-192. doi:
10.1165/rcmb.2013-00080C

Fang L, Wang X, Sun Q. IgE downregulates
PTEN through microRNA-21-5p and
stimulates airway smooth muscle cell
remodeling. Int. J. Mol. Sci. 2019;20:875.
doi: 10.3390/ijms20040875

. Brightling CE, Chanez P, Leigh R. Efficacy

and safety of tralokinumab in patients with
severe uncontrolled asthma: a randomised,
double-blind, placebo-controlled, phase 2b
trial. Lancet Respir. Med. 2015;3:692—701.
doi: 10.1016/S2213-2600(15)00197-6

Thiswork islicensed under
Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/

187



B. B. Kaukoscvka EUMJ, 2021;9(2):174-188

75.Thomson NC. Recent developments in 2015;191:876-883.

bronchial thermoplasty for severe asthma. J. doi: 10.1164/rccm.201410-18740C

Asthma Allergy. 2019;12:375-387. 77.Hong Z, Lin YM, Qin X. Serum MMP-9 is

doi: 10.2147/JAA.S200912 elevated in children with asthma. Mol. Med.
76.Girodet PO, Dournes G, Thumerel M. Rep. 2012;5:462-464.

Calcium channel blocker reduces airway doi: 10.3892/mmr.2011.656

remodeling in severe asthma. A proof-of-

concept study. Am. J. Respir. Crit. Care Med. (received 16.05.2021, published online 29.06.2021)

(00eparcano 16.05.2021, onyénixosano 29.06.2021)

Conflict of interest/KongaikT inTepecis

ABTOpH 3asIBIIIOTH IIPO BiICYTHICTH KOH(MIIKTY iHTEpECiB.

Information about the authors/Binomocti npo aBTopis

Vladyslava V. Kachkovska — MD, PhD, Department of Internal Medicine with Respiratory Medicine Center,
Medical Institute, Sumy State University

18, Kovpaka str, 40018, Sumy, Ukraine

Tel +38 099 4829567

Fax +38 0542 775705

Thiswork is licensed under 188 @
Creative Commons Attribution 4.0 International License @
https://creativecommons.org/licenses/by/4.0/ -



MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

SUMY STATE UNIVERSITY
MEDICAL INSTITUTE

Eastern Ukrainian Medical Journal

2, Rymskogo-Korsakova st., Sumy 40007, Ukraine
e-mail: EUMJ@med.sumdu.edu.ua

eumj.med.sumdu.edu.ua
ISSN: 2663-5909 (print)

Abstract

Oleksandr Smiyan
https://orcid.org/0000-0001-8225-0975
Andriy Loboda
https://orcid.org/0000-0002-5400-773X
Anastasiia Havrylenko
https://orcid.org/0000-0001-8237-4433
Tatiana Bynda
https://orcid.org/0000-0001-6020-6463
Sergey Popov
https://orcid.org/0000-0002-1789-1474
Yurii Reznychenko®
https://orcid.org/0000-0003-1534-0326
Olena Vasylieva
https://orcid.org/0000-0003-4470-8740
Viktoriia Petrashenko
https://orcid.org/0000-0002-4648-8916
Petro Sichnenko
https://orcid.org/0000-0002-3314-0726
Kateryna Smiian
https://orcid.org/0000-0002-8030-6418
Yuliia Man’ko
https://orcid.org/0000-0003-3348-2862
Iryna Shkolna
https://orcid.org/0000-0001-6756-0158
Tatiana Aleksakhina®
https://orcid.org/0000-0002-9905-330X,
Yuliia Syadrista
https://orcid.org/0000-0002-0899-0446
Department of Pediatrics, Sumy
State University, Sumy, Ukraine;
'Department of Hospital
Pediatrics, Zaporizhzhia State
Medical University, Zaporizhzhia,
Ukraine;

Department of Foreign
Languages, Sumy State University,
Sumy, Ukraine

Corresponding author:

DOI: https://doi.or g/10.21272/eumj.2021;9(2): 189-201

INFLUENCE OF THYROID HORMONES AND CORTISOL
ONIMMUNE RESPONSE IN CASE OF CHILDREN’S
BRONCHOPULMONARY DISEASES

The problem of acute respiratory tract infections (including acute
bronchitis) remains urgent in the whole world independent of human
age, especially when disease rates are considered. The World Health
Organization reports annually on 1.5 billion cases of acute respiratory
diseases. In Ukraine, the disease rate is 3.6 times higher among
children than among adults (totally, it is equal to 67,000 cases per
100,000 individuals). The highest rate is observed among under-6-
year-old children. In contrast to the average bronchopulmonary disease
rate in Europe, the same Ukrainian index remains slightly higher for
the last decades. Among children, the acute bronchitis rate is 6.2—
25.0% within all bronchopulmonary diseases, reaching 50.0-90.0% if
there are recurrences.

Our literature review aims to compare different researchers’
perspectives, selecting articles and analyzing data as to how thyroid
hormones and cortisol influence immune response in children’s
bronchopulmonary diseases. In the literature review, the modern
perspective of children’s hormonal state in bronchopulmonary diseases
is studied. The hypothalamus-hypophysis-thyroid and hypothalamus-
hypophysis-paranephros interaction roles in bronchopulmonary
adaptive responses are explained. The thyroid hormone and cortisol
importance for organism resistance are regarded. The manifestation,
pathogenetic progress mechanisms, diagnosing methods, and treatment
of different subclinical hormonal shifts (particularly euthyroid sick
syndrome) are researched. The interconnection of hormonal and
immunological indicators is covered (whose change is a predictively
significant marker — that can foresee the disease progress, its duration
and consequences for patients). Therefore, the relevance consists in
researching the influence of thyroid hormones and cortisol on immune
response by different pathological states of children’s
bronchopulmonary diseases.

Key words: children, bronchopulmonary diseases, euthyroid sick
syndrome, hormones, triiodothyronine, thyroxine, cortisol, immunity.
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BIJIMB TOPMOHIB IIUATONOAIGHOI 3AJIO3M TA
KOPTHU30.1Y HA IMYHHY BIAIIOBIAb P
BPOHXOJIETEHEBUX 3AXBOPIOBAHHAX Y JTITEN

[TpoGnema roctpux iH}eKkLiil AMXaIPHUX IUISXIB, Y TOMY YHCII TOC-
TpPOro OPOHXITY, 3 OTJIAIY HA BUCOKY 3aXBOPIOBAaHICTh Ta MOIIMPEHICTH
3aIUIIAETECS AKTYaIbHOIO B YCHOMY CBITI He3aJeXHO Bix Biky. IIpo
Omm3pko 1,5 Mipa. BHUIAAKiB TOCTPUX PECHipaTOPHHUX 3aXBOPIOBAHb
BOO3 panoprye mopoky. B YkpaiHi po3moBCIOIKEHICTh TOCTPUX pec-
mipaTopHUX iHQEKIi# cepen aiTei B 3,6 pasiB BUIIA 3a aHAIOTIYHHUX
MOKa3HMK Cepe]] TOPOCTHX 1 CTAHOBUTH 67 THCsY BUNankiB Ha 100 Trcsy
HaceneHHs1. HaiiOinbine BUMaaKiB peecTpyroTh y AiTed BikoM Big 0 10 6
pokiB. [TopiBHSIHO 3 cepelHIM piBHEM 3aXBOPIOBAHOCTI W MOIIMPEHOCTI
OpOHXOJIETCHEBUX 3aXBOPIOBaHb B KpaiHax €BpONM aHAJIOTIYHI MOKa3-
HHUKH TI0 YKpaiHi 3aJIMIIal0ThCs EII0 BUIIUMHU B OCTaHHI JEeCATHPIUYS.
T'octpuit 6poHXIT 3 MUTOMOIO Barow 6,2-25,0 % 3aiiMae npoBinHe Micue
ceperl 3aXBOPIOBaHb JAaHOI TPYIH y JiTeH, a pH IX PeKypeHTHOMY Iepe-
0iry gactka 30imbmryerscs go 50,0-90,0 %.

MeTor0 Hamoro OrIBIAY JiTepaTypu OyJI0 MOPIBHSHHS Pi3HUX TYMOK
JOCTITHUKIB, MI0ip cTaTell Ta aHali3 JaHWX PO BIUIUB TOPMOHIB ITH-
TOMOIOHOT 3aJ103M Ta KOPTH30JIy Ha IMYHHY BiJIOBiAb NPH PI3HHUX MNa-
TOJIOTIYHUX CTaHAX Yy JITeH 3 aKICHTOM Ha OpPOHXOJIETCHEBI 3aXBOPIO-
BaHHs. Y JIITEPAaTypHOMY OIJISI HAMHU OYJI0 JOCHIKEHO CydacHE po3y-
MiHHSI TOPMOHAJILHOTO CTaTycy HiTell Npu OpOHXOJIEreHEBHX 3aXBOPIO-
BaHHsAX. OOroBopuiIM poJjb Timoraramo-rinogizapHo-TupeoigHoi Ta ri-
MoTanaMo-TirmogizapHO-HATHUPHUKOBOI CHCTEMHU B aJaNTalifHIX peak-
[isAX MPH BUIIE3a3HAYCHIN MaToJorii. BHCBITIMIN BaKIMBICTH BIUIHBIB
TUPEOIMHUX TOPMOHIB Ta KOPTU30Jly B MIATPHMAaHHI PE3WCTEHTHOCTI
opraHismy. Jlocmiauiy 0cOOTMBOCTI MPOSBY, MTATOTEHETUIHI MEXaHi3MHU
PO3BHUTKY, METO/IM IarHOCTUKHU U NOIUIBHICTH Tepamii pi3HUX BapiaHTIiB
CYOKIIIHIYHHX 3CYBiB TOPMOHAJILHOTO CTAaTyCy, a CaMe CHHJPOM €yTHpe-
oinHoi marosorii. TakoK BUCBITIMIM IUTAHHS B3a€MO3B’ 3Ky TOPMOHA-
JIbHUX 1 IMYHOJIOTIYHHMX MMOKAa3HUKIB, CTYIIHb TSDKKOCTI 3MiH SKHX € MpO-
THOCTHYHO BJKJIMBUM MapKepOM, 110 MOXKE JIO3BOJIMTH BXKE HAa PaHHIX
eTarnax XBopoOH nepeidaynTy Xapakrep nepeoiry, ii TpuBajicTh Ta Hac-
migku uig nanierra. Tomy, MU BOa4aeMO aKTyalbHICTh B JOCIIIKCHHI
BIUTMBY TOPMOHIB IIUTOMOIIOHOT 3aJI03U Ta KOPTU30Jy HA IMYHHY Bij-
MOBIJIb TIPH PI3HHUX MMATOJOTIYHUX CTaHAX y AiTEH 3 aKIEHTOM Ha OpOH-
XOJIET€HEB1 3aXBOPIOBAHHSI.

KoarouoBi cioBa: nitH, OpoHXOJEreHeBi 3aXBOPIOBaHHS, CHHIPOM
eyTHUpeoinHoi MaTojorii, TOPMOHH, TPUHOATHPOHIH, THPOKCHH, KOPTH-
3071, IMYHITET.
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Introduction/Beryn

In the whole world, paediatricians are focused
on acute respiratory tract infections rising for the
last decade. In Ukraine, the highest disease rate is
traced among the most densely populated areas —
Kyiv, Lviv and Odesa Oblasts. The case
distribution in male and female groups is equal
[35]. The high mortality rate caused by acute
respiratory tract infections among under-1-year-old
children vividly reflects how relevant this problem
is, which requires studying [34]. Acute bronchitis is
one of the most widely spread respiratory diseases
among children. This pathology often affects
physical and sexual development, which leads to
chronic diseases of different organs and systems [3,
57, 100, 108]. Recurring bronchitis can provoke
children’s asthma [57, 71, 92] and chronic
bronchitis [37].

A significant role in children’s endocrine
regulation of vital processes and adaptive responses
(short-term and long-term ones) is performed by the
hypothalamus-hypophysis-thyroid and
hypothalamus-hypophysis-paranephros interactions.
Such an influence is provided usually by some
effector hormones: triiodothyronine (Ts), thyroxine
(T,) and cortisol [9, 51, 59, 96].

The conducted researches revealed the thyroid
hormone influence on a range of diseases: psoriasis,
Down syndrome, gastrointestinal disorders, obesity,
insulin-dependent  and  non-insulin-dependent
diabetes mellitus, acute ischemic stroke and critical
conditions [1, 18, 44, 61, 62, 69, 72, 73, 80, 82, 83,
89, 98, 107].

For example, in chronic plaque psoriasis,
thyroid hormones influence the keratinocyte
division speed and support the active disease state
[1]. Some authors regard a low T3 level within
critical conditions as inhibiting the thyroid
deiodinase function after depletion of selenium,
leptin and adenosine triphosphate [18, 62, 69, 89,
107]. By acute decompensated heart failure, a low
free T3 amount correlated with patients’ lethality,
which allows using concentration rates of thyroid
hormones for predicting harmful health risks [69].
Besides, dependence between thyroid hormones
and some gastrointestinal disorders (functional
dyspepsia, irritable bowel syndrome, hypo- and
hyperkinetic functional gall disorders, Sphincter of
Oddi dysfunctions) was proved as well [61]. For
obesity and subclinical hyperthyroidism, thyroid
hormones influence insulin  resistance and
cardiovascular risks [73].

Meanwhile, it is also argued that consequences
of metabolic syndrome with coronary heart disease
and non-insulin-dependent diabetes mellitus are
determined by thyrotropin and cortisol [12]. In the
case of diabetes mellitus, hyper- and
hypothyroidism and autoimmune thyroiditis, and
subclinical thyroid dysfunctions occur much more
often. Such changes are more typical for juvenile
diabetes mellitus. Among a third of examined
children with this disease, some thyroid
dysfunctions were detected [72].

In particular, by bronchopulmonary diseases
(especially, community-acquired pneumonia), a
tight connection was defined between thyroid
hormones and some clinical laboratory disease
indexes [74].

Research purpose

Our literature review aims to compare different
researchers’ perspectives, selecting articles and
analyzing data as to how thyroid hormones and
cortisol influence immune response in children’s
bronchopulmonary diseases.

Materials and methods

One hundred nine sources were studied to
produce data on how thyroid hormones and cortisol
influence immune response in  children’s
bronchopulmonary diseases. The search was done
via the Scopus, PubMed, Web of Science and
Google Scholar bases. If a source matched the
research purpose, it was taken into consideration.

As a research result, some functional biological
T3 and T, effects were established. Mainly, in the
fetus and newborns, these hormones differentiate
brain cells and promote their architectonics,
synaptogenesis and myelination. Moreover, they
perform a significant role in thermogenesis and
metabolism (that of proteins, carbohydrates and
fats). Besides, they increase aerobic metabolism,
erythropoiesis, gastrointestinal motility, structural
protein  synthesis;  provide inotropic and
chronotropic heart effects; raise p-adrenoreceptors
in skeletal and heart muscles, lymphocytes and
adipose; regulate ion transport, respiratory centre,
CNS activity, endocrine functions and organism
immune responses [4, 22, 26, 56, 57, 70, 75, 105].

One of the main thyroid features is that its
hormones produce an anabolic effect. By average
concentration, they regulate metabolism and energy
exchange, promote protein and antibody synthesis
[6, 8, 11, 30, 63, 94]. Thyroid hormone decrease
leads to metabolism and general reactivity fall,
which can be a possible reason for autoimmune and
oncology diseases [7, 10, 45, 47, 109].
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Thyroid hormone decrease can cause vessel
wall  dysfunctions, blood rheology changes,
antioxidative activity disorders [6]. Moreover,
alveolocyte and surfactant maturation depend on
iodothyronines and glucocorticoids [20, 95]. In
addition, thyroid hypofunction can provoke
respiratory disturbances. That occurs because of the
respiratory centre and breathing muscle depressions
(which leads to lung ventilation decrease) and a
high mucopolysaccharide and protein production in
the throat and tongue [33]. The primary disease
progress is usually severe within thyroid
dysfunctions [21, 31], especially for children with
bronchopulmonary problems [28].

Ts concentration decrease can be regarded as an
organism adaptive disease response when the need
for nutrients is low. By severe and prolonged
diseases, biochemical reactions are inhibited, and
thyroid hormones fall in blood serum [6, 13, 30, 63,
94]. The primary disease severity correlates directly
with such changes [6, 23, 52, 55]. Simultaneously,
hypothyroidism and thyrotoxicosis are not traced
clinically [23].

Such an adaptive response is called a euthyroid
sick syndrome. There are some other names in
literature sources: non-thyroidal disease syndrome,
thyroid pseudo-dysfunction syndrome, euthyroid
patient syndrome, euthyroid pathological syndrome
[6, 29, 36, 52, 55, 64, 106]. It is caused by various
diseases (infectious, inflammatory, traumatic,
neoplastic ones) by no concomitant thyroid
pathology and its integrity. In literature, the
euthyroid sick syndrome is described in adult acute
bronchitis [6, 52, 55].

The euthyroid sick syndrome progress during
different diseases (especially children’s) is still not
thoroughly studied. However, the thyroid change

triggers are considered to be the T,-Ts peripheral
conversion, a disorder in thyroid hormones binding
with the thyroxine-associated globulin, thyrotropin
secretion disorder, the reverse T; (rT3) clearance

inhibition, the T tissue recycling increase,
proinflammatory cytokine effects (TNF-o, IL-1
etc.) [102].

In 2000, Braverman L.l. singled out main
components in the euthyroid sick syndrome
progress: the thyroid hormone metabolism and
transport disorder, the thyrotropin production shift
[7,102].

There is still no unified euthyroid sick syndrome
classification. However, most scientists define three
variants of the euthyroid sick syndrome (ESS):

1) ESS-1 (the T low-level syndrome) — the T,
content is normal;

2) ESS-2 — the T, content is low, which is traced
by more prolonged and more severe diseases;

3) ESS-3 — the T, content is high [90, 102].

Also, many researchers distinguish ESS-4 (with
thyrotropin changes) [39, 52]. Some authors even
distinguish its two subtypes: ESS-4 itself (the low-
level thyrotropin syndrome) and ESS-5 (the high-
level thyrotropin syndrome) [23, 29].

If there is an ESS suspected case, differential
diagnosing with hypothyroidism is required.
Clinically, such patients are in the euthyroid state.
The blood serum thyrotropin concentration can be
low, normal or slightly high (although it does not
reach any significant changes as by
hypothyroidism). For ESS, the rTs high level is also
typical [29].

In ESS, the cortisol high level (produced by
paranephros) is observed as well. However,
hypothyroidism can decrease [29].

’ atlment

convalescence

norm

’
’ N
.
| low 1 | ‘ low T,-T, | | low 1 ‘

Figure 1 — Jodothyronines shift in blood serum by acute diseases
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Glucocorticoids and catecholamine (as stress
hormones) inhibit Ts; secretion caused by
thyrotropin [68]. Besides, cortisol affects peripheral
deiodination [66, 97, 104]. Along with T; decrease,
there is fall of free iodothyronine, triiodothyronine
and thyroxine, which leads to their improper
binding with transport proteins and tissue
catabolism. It results in a biological effect shift of
these hormones (Figure 1) [87, 102].

Glucocorticosteroids inhibit thyrotropin
synthesis via decreasing thyrocyte response to

thyrotropin-releasing hormone. Thus, in severe
cases (when stress hormones are released — e.g. by
acute bronchitis), thyrotropin concentration and its
reaction to thyrotropin-releasing hormone fall
[102].

As a rule by the ESS, thyroid hormone shifts in
blood serum rise gradually as to disease severity
degrees. Firstly, Ts drops. Secondly, T, sinks.
Simultaneously, rT; rises. The deeper hormone
concentrations vary, the higher mortality risk is
predicted (Figure 2) [52, 64, 102].

mortality

Figure 2 — Thyroid hormone shifts in blood serum with regard to increasing severity of a non-thyroid disease

According to its progress, ESS-1 is the mildest
variant of such a syndrome. It occurs most often
among children by different diseases. Thus, in
1973, Sullivan P.R. et al. were the first to describe
the T; low-level syndrome among patients with
severe general diseases [99]. In journals, one can
find the ESS-1 clinical cases of patients with
myocardial infarct, tuberculosis, insulin-dependent
and non-insulin-dependent  diabetes  mellitus,
osteoarthrosis, burns, chronic renal insufficiency,
tumours and liver diseases. Many authors
concluded that the primary mechanism of the T;
low-level syndrome progress is the T4-Ts peripheral
conversion disorder [14, 17, 58, 88]. They also
argue that the most significant role in it is
performed by the type | deiodinase activity fall [29,
85]. Moreover, this ESS kind is accompanied by the
T, tissue grabbing decrease, which causes the Tj
synthesis drop [29, 64].

Meanwhile, ESS-2 is connected with other
pathogenetic mechanisms. It is caused by the T,
metabolism clearance growth and the T3 and T,
inhibitor appearance in blood serum. If a patient has
ESS-2, that is a sign of a very severe state with bad
predictions. Usually, such a syndrome is observed

among in-patients with decompensation (intensive
care units). The T, level in blood serum directly
defines mortality risks. For example, the T, level of
under 4 ug/100 ml leads to death in 50% of cases.
By the T, level of under 2 pg/100 ml, people die in
80% of cases [43, 52, 101].

ESS-3 is described among pregnant women and
patients who took iodine-containing medicines
(amiodarone, radiocontrast agents) and those with
liver diseases, mental disorders, tuberculosis [13,
48, 54, 86, 88].

There can be a thyrotropin drop within shocked
patients and those treated by glucocorticoids and
dopamine (ESS-4) [6, 17, 103].

Among respiratory tract diseases, the thyroid
hormone adaptive changes are detected for patients
with tuberculosis [25, 86], asthma [60], chronic
obstructive pulmonary disease [76], pneumonia
[32] and respiratory disturbance [67].

During asthma, the thyrotropin rise is
accompanied by the T3 and T, fall [60]. The sign
for the negative tuberculosis progress is the T3 and
T, increase, most often observed in destructive
pathology [86].
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Research reports inform where an inverse
dependence was detected — between T; and
thyrotropin, T, transport fall and selenium
availability (selenium participates in deiodinase
synthesis) [29, 36, 52].

When analyzing clinical cases of community-
acquired pneumonia, the low thyroid iodothyronine
production was traced since the disease beginning.
The disease progress led to higher thyrotropin
synthesis. By chronic obstructive bronchitis, a long
low cortisol concentration was observed [53].

The T3 and T, drop with the normal thyrotropin
level was detected during ARVI. Attention was
paid to a correlation of hormone changes with
toxicosis [38, 57].

Transient inhibition of thyroid hormone
production was observed by respiratory distress
syndrome, severe infectious diseases and hypoxia
neonatorum (while thyrotropin remained stable)
[93].

As a rule, patients with such a syndrome do not
require thyroid hormone correction because ESS is
an adaptive physiological organism response. In
most clinical cases, it is enough to treat the primary
disease. In addition, hormone normalization of the
hypothalamus-hypophysis-thyroid  system is a
predictively positive index [29]. Exclusion is a
situation when the blood serum T, concentration is
under 4 pg/100 ml.  L-thyroxine should be
prescribed as a replacement dose [42, 55].

During clinical research of treating community-
acquired pneumonia, a positive effect was traced if
some Ts/T,-containing medicines had been taken.
There was a relatively earlier physiological
stabilization of clinical and laboratory indexes
among such patients, the lung infection nidus
disappeared [53].

Invasion of viral or bacterial infectious agents
during respiratory tract diseases causes some stress
organism reactions. The hypothalamus-hypophysis-
paranephros interaction is activated first for
adaptive organism resistance (as a response to such
an influence). Adrenotropic hormone and cortisol
realize this process via correcting the protein,
carbohydrate and fat metabolism. These changes
result in providing an additional energy pool [78,
84].

The deficient glucocorticosteroid synthesis can
provoke an allergic respiratory tract inflammation
(because lungs promote  glucocorticosteroid
metabolism and biologically active substances
regulating the bronchial smooth muscle tonus) [40].

During stress, the adrenotropic hormone and
cortisol concentration change can be two-phase or
three-phase. The first variant consists of hormone
decrease after their increase. The second one
defines a recurring hormone rise after a wave of
their growth and fall [19, 30].

Also, researchers detected dependence between
the acute laryngostenosis severity and the blood
serum glucocorticoid change. At the first stage, the
adrenotropic hormone level rises; there is the
adrenotropic hormone and cortisol growth at the
second stage. Simultaneously, the compensatory
mechanism exhaustion leads to both hormones
dropping [77].

By examining children with asthma, it was
established that a moderately severe asthmatic
attack makes cortisol increase while a severe one
makes it decrease [24].

In a range of children’s clinical asthma cases,
the T3 fall was observed with the subsequent T, and
cortisol drop tendency (depending on the disease
severity) [24, 60].

Although the immune system cell processes are
highly autonomous, the interactions with the CNS
and endocrine glands on the organ and organism
levels are much tighter [2, 6, 15, 16, 46, 47, 91].

Thus, exerting an immunomodulatory influence,
thyroid hormones (by their exogenous release)
affect the functional activity of some specific
immunocompetent cell subpopulations and the
immune system in general. For example, T3 trigger
cytotoxic T-cells while T, promotes the leucocyte
phagocytic activity [47, 79, 91].

Relation between the thyroid hormone amount
and antibody responses is traced, which results in
immunoglobulin synthesis growth [45, 46, 47, 51].

In 1999, Yehoroval.L. et al. established
dependences between thyroid hormones and
immune indexes of tuberculosis patients. There was
a direct relationship between the T; and T-
lymphocyte/T-helper amounts, between the Ts/T,
and T-suppressor/B-lymphocyte content.  An
inverse relation was found between the T; and T-
suppressor quantity [25].

Also, an inverse relation is proved between
some immune indexes and Ts. In particular, this
effect is traced among TNF-a [65], IL-1 and IL-6
[14, 27, 41, 49, 63, 81]. It is revealed via
experiments that if INF-a or TNF-a are
administered for healthy humans, the T level falls
[5, 49, 65].

Proinflammatory ~ cytokines  provoke the
thyrotropin drop. Thus, within healthy humans,
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INF-a. or TNF-o administering caused the
thyrotropin decrease [5, 49, 65].

Among children with inflammatory
bronchopulmonary diseases, tests were conducted
as well. As a result, shifts in thyroid hormone
concentrations were detected: T; and T, fell,

thyrotropin rose. Besides, immune changes were

Conclusions/BucHoBKH

The endocrine, nervous and immune systems
are interconnected. Together they form an
integrated system and support adaptive organism
functions. The proper immunity work significantly
depends on hormones and antigenic signals. Within
the endocrine system, a significant role is
performed by the thyroid and paranephros
hormones. As a part of such a highly organized
union, iodothyronines and glucocorticoids influence
immunogenesis.  Since  during  inflammatory
respiratory tract diseases (e.g. acute bronchitis),
there are some dysadaptative processes, local
immunity disorders and general immune reactivity,
we can see a connection of this disease with the
hypothalamus-hypophysis-thyroid and
hypothalamus-hypophysis-paranephros interactions.

Therefore, by inflammatory respiratory tract
diseases of bacterial and viral aetiology, there is a
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