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ENIFrEHETUYHMWU BNIUB HEKOAYIOUUX
LIMPKYNIAPHUX PHK HA PO3BUTOK METABOJIIYHO-
ACOLIIMOBAHOI YXMPOBOI XBOPOBM MEYIHKMK

A6amypos 0. €., Hikyaina A. O.
AHinpoecbkutl depacasHutl mMeduuHull yHisepcumem, M. [JHInpo

Pe3tome. Bcmyn. MeTa6oJivHo-aco1iioBaHa )xupoBa xBopo6a nedinku (MAMKXII) € HalnomupeHiliuM Xpo-
HiYHUM 3aXBOPIOBAHHSIM MEYiHKU Y JIIOJIeH, IKe CYTTEBO BIJIMBAE HA IKICTb Ta TPUBAJICTh XKUTTs. Ha choro/Hi
BCTAHOBJIEHO, 1110 y TaTOTeHe3i cTeaTo3a, 3anasieHHs, ¢pibpo3a nediHku Ta iHcyniHope3ucTeHTHOCTI MAXKXII Ge-
pyThb yuacTtb nupkyaspHi PHK (circR). Hupkynspui PHK BizirpatoTs k/1t040BYy poJib B enireHeTUYHiN peryasnil
ekcnpecii reHiB Ha TPaHCKPUNL[IHHOMY Ta MOCTTPAHCKPUNLIHHOMY PiBHSX.

Memoro focaigKeHHs € ONKC eNireHeTUYHOTO BIUIMBY HEKOAY04YUX BupKyasspHux PHK Ha po3BuTok MeTa-
60J1iuHO-acoLiii0BaHOI )KUPOBOI XBOPOOU MEUiHKH.

Mamepiaau ma memodu. [lpoBesieHO aHa/i3 JliTepaTypHUX JKepeJs 3a OCTAaHHI 'ATb pokiB 6a3 JaHUX
Pubmed, MedLine, The Cochrane Library, EMBASE, siki 6y/11 BiZji6paHi 3a KJIlOUOBUMU CJIOBaMU: AiTH, OXKUPIHHS,
MeTaboJliYHO-acolioBaHa XKHUPOBa XBopo6a nediHky, uupky/asapHi PHK.

Pe3zyabmamu docaidxceHs. BcTaHOBJIEHO, 1110 PO3BUTOK cTeaTo3y nedinkyu npu MAXXII acouifioBaHo 3 mia-
BUIIEHHSIM aKTUBHOCTI ekcmnpecii circ_0057558, circ_021412 Ta 3i 3HMWXeHHSM piBHS reHepalii circR, Takux
gk circ_0046366, circ_0046367, circSCD1, circH19, circ_0000660; a po3BuTOK $i6po3y nediHKU - 3 HMifBUIIEH-
HSIM aKTUBHOCTI ekcnpecii circ_4099, circARID1A, circ_0008494, circCHD2, circIFT80, circPWWP2A, circRSF1,
circTUBD1, circUbe2k Ta iHmuMu; Takox 31 3HMKEHHSAM piBHSA reHepariii circR, Takux sik circBNC2, circCDK13,
circCREBBP, circDIDO1, circMTO1, circPSD3 Ta iHIIuMHU.

BucHosku. Hupxkynspui PHK sB/isiloTb c06010 BUCOKOAIarHOCTUYHI GioMapkepH, A/ AeTeKIil SKUX peKo-
MEeH/IyIOTh BUKOPUCTOBYBATH HOBI MeTOAM JOCTiXKEHHS, TaKi AK [UPpoBa KpallJIMHHA [ToJliMepa3Ha JIaHI[Ioro-
Ba peakxliisl, i3oTepMiuHa eKcrioHeHIiliHa aMILtigikanis Ta ammaidikalis KOB3HOTO LUKJIY. BBaxkatoTh, 1110 mosiBa
JIiIKapCbKUX 3aC00iB, 1110 peryyiioTh piBeHb eKciipecii TapreTHUX UUPKyAsspHUX PHK 3HauHO miABUILUTE edek-
THUBHICTb Tepanil MAXKXIL.

Kiwo4oBi ciioBa: f1iTH, 0XXKUpiHHSA, MeTa60J1iYHO-acoliioBaHa XXUPOBa XBopo6a nevyiHnky, uupky/asapHi PHK.

Epigenetic influence of non-coding circular rnas on the development of metabolic associated fatty
liver disease
Abaturov O.E., Nikulina A.O.

Abstract. Introduction. Metabolic-associated fatty liver disease (MAFLD) is the most common chronic liver
disease in humans, which significantly affects the quality and length of life. To date, it has been established that
circular RNAs (circR) are involved in the pathogenesis of steatosis, inflammation, liver fibrosis, and insulin resis-
tance in MAFLD. Circular RNAs play a key role in the epigenetic regulation of gene expression at the transcrip-
tional and post-transcriptional levels.

Purpose of this review is to describe the epigenetic influence of non-coding circular RNAs on the develop-
ment of metabolically associated fatty liver disease.

Methods. An analysis of literature sources over the last five years of the Pubmed, MedLine, The Cochrane
Library, EMBASE databases was performed, which were selected by keywords: children, obesity, metabolically
associated fatty liver disease, circular RNAs.

Results. It has been established that the development of liver steatosis in MAFLD is associated with an in-
crease in the expression activity of circ_0057558, circ_021412 and with a decrease in the level of circR genera-
tion, such as circ_0046366, circ_0046367, circSCD1, circH19, circ_0000660; and the development of liver fibro-
sis - with increased expression activity of circ_4099, circARID1A, circ_0008494, circCHD2, circIFT80, circPW-
WP2A, circRSF1, circTUBD1, circUbe2k and others; and with decreased generation of circRs such as circBNC2,
circCDK13, circCREBBP, circDIDO1, circMTO1, circPSD3 and others.

Conclusions. Circular RNAs are highly diagnostic biomarkers, for the detection of which it is recommended to
use new research methods, such as digital droplet polymerase chain reaction, isothermal exponential amplifica-
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tion and sliding cycle amplification. It is believed that the emergence of drugs that regulate the level of expression
of target circular RNAs will significantly increase the effectiveness of the therapy of MAFLD.
Key words: children, obesity, metabolic-associated fatty liver disease, circular RNAs.

Bctyn

MeTabosiyHO-acoI1liiioBaHa »XHpoBa XBOPO-
6a meuinku (MAXXII) nocizae nmepuie Micue y
CTPYKTYpi XpOHIYHUX 3aXBOPIOBaHb IMEYiHKU Yy
Jiogeit. PiBeHb rjio6a/bHOI 3aXBOPIOBAHOCTI Ha
MAXXII cranoBuTh 47 BumnazkiB Ha 1000 Ha-
ceseHHs. [IpubansHo 70-80% xBopuxX 3 0XU-
piHHAM a60 uykpoBuM fgiabetom 2 (L 2) Tumy
MaioTb MAJXKXII. PiBeHb r106asbHOI mouivdpe-
HocTi MAXKXII 3 2016 poky 36inbwmnBcsa 3 26%,
3apeectpoBaHux y 2005 pouj, 1o 38%, BcTaHOB-
JeHux y 2016 poui. BpaxoByo4yu 3pocTaHHS 3a-
XBOPIOBAHOCTI HA 0KHUPiHHS, 0COBJIMBO OXKUPiH-
HA cepep fuTA4oi nomysdunii, Ta Ha /] 2 Tumy,
INPOTHO3YETHCH, L0 NOUIMUPEHICTD I TAXKKICTD Ie-
pebiry MAXKXII i3 yacoM HeyXUJIbHO 36i/b11yBa-
TUMYyTbcs [1-5]. Ha cboroaHi BcTaHOBJIEHO, 10 B
natorene3di MAXKXII 6epyTb y4yacTb UUPKYASAPHI
PHK (circular RNA - circR), smiHa piBH#s eKcnpe-
Cil AKMX MOXe CIPUSATU PO3BUTKY LIbOI'0 MeTab0-
JIIYHOTO 3aXBOpIOBaHHA [6-8]. OfHaK y4yacTb pi3-
HUX IaTOTeHHUX | IPOTEKTUBHUX CircR y ckiaz-
HoMy npoueci po3BUTKY MAXXII 3anumaerbcsa
HeJ0CTaTHbO BUBYEHUM QEeHOMEHOM, IKUH Ta-
KOXX HEeJOCTaTHbO NpeACTaBJEeHUN y HayKOBil
JiTepatypi. ¥ npoMy A4OC/i>KeHHI HaBeleHO Ha-
YKOBI JlaHi B3a€EMO3B’SI3Ky AEeSIKHUX aHOTOBaHHUX
circR 3 OCHOBHUMMU MATOJIOTIYHUMHU NIpPOLeCaMH
(cteaTo3omM, 3anajieHHsAM, Gpi6Gpo30M MeUiHKH Ta
iHCy/NiIHOPE3UCTEHTHICTIO), IKi BU3HAYalOTh Xa-
pakTep nepebiry MAXKXII.

MeTa aocaigXeHHs

OnucaTu enireHeTUYHUH BIJIUB HEKOAYIO-
yux uupkyasgpaux PHK Ha po3BuTOK MeTaboJtiy-
HO-acolill0BaHOI >XUPOBOI XBOPOOU MEYiHKHU.

Martepiasu Ta MeTOAM

[IpoBeseHo aHaji3 JliTepaTypHUX JKe-
peJi 3a ocTaHHi I'ATh poKiB 6a3 gaHuUx Pubmed,
MedLine, The Cochrane Library, EMBASE, ski
Oyay BifibpaHi 3a KJIOYOBHMHU CJOBaM: JAiTH,
0KUpiHHSA, MeTaboJIiuHO-acolifioBaHa »KHUpPOBa
xBopo6a neuviHky, uupkyaspHi PHK.

Pe3ysibTaTH AOCAIAXKEHb

KopoTka xapakTepucTtHKa circR
Bnepine circR 6ysu BigkpuTi y PHK-BMicHHX
BipoiziB pocauH y 1976 pouj, a B 1979 poii BoHU
Oy imeHTUGiKOBaHI B IIMTOIJIA3MaTHUYHIN
dpakiii eykapioTUYHUX KJAITHHHUX JiHIA (KJ1i-
TUHU Hela) [8]. Y reHoMi siroauuu izeHTHIKO-
BaHo noHaj 420 000 circR [9]. Mosaekynu circR
penpe3eHTYIOTh KiJblieBi CTPYKTypH OLHOJIaH-
mokKoBux eHgoreHHux PHK 6e3 3’-mosi(A)-
XBOCTiB Ta 5’-kiHueBux kemiB. upkynasapHi PHK
MOXYTb OYTH NPOAYKTOM TPaHCKPHIILii pi3HUX
JiNgHOK sfepHoi Ta MitoxoHApiaabHol JHK,
TOMY PO3pi3HSAIOTBb II'SIThb KaTeropi# circR: ek3o-
HHI circR; iHTpoHHI circR; ek30H-IHTpPOHHI circR;
MixkreHHi circR Ta circR, 110 koaytoTbcss reHOMOM
MiTOXOH/pil. ba3u JaHux AocaifxeHb circR Ha-
BeJieHo B Tabusuni 1.
Tabauys 1

Ba3u gaHux circR [10]

Ba3u gaHux Be6-calT

XapakKTepucTUKa Be6G-CaluTy

Circ2Traits

https://github.com/shaoli86/circ2Traits

[IporHosye B3aemogii Mixk MiR, IncR Ta circR

Circbase
mons/database/id/4042

https://ngdc.cncb.ac.cn/databasecom-

Hapae indopmauiro npo circR Big 6aratbox
BU/IiB

CircInteractome

https://circinteractome.nia.nih.gov/

3abesmneuye 6ioiHpopMaLiiHU aHaTi3
CalTiB 3B’sI3yBaHHs Ha circR

CirclncRNAnet https://bio.tools/circlncrnanet

[IponoHye €AUHUN pecypc AJist aHai3y
6ioJtorii ncR

CircNet https://awi.cuhk.edu.cn/~CircNet/php/ Onucye peryunsnito Mix circR, miR Ta rena-
index.php MU

CIRCpedia v2 http://yang-laboratory.com/circpedia/ MictuTb anoTauii circR gsa 6 pisHux BUAiB

CircPro http://bis.zju.edu.cn/CircPro [Ipe3eHTye aHa/i3 NOTeHLiay KOAYBaHHS

6iaKiB circRNA
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IIpodosiicenns maoba. 1

CircRNADb
crnadb/

https://www.rna-seqblog.com/tag/cir-

[Ipornonye AeTanbHy iHpopMariito npo circR,
0C006JIMBO crlalicuHr ek30HiB, IRES Ta ORF

CircRNADisease

http://cgga.org.cn:9091/circRNADisease/

Hapae ekcnepyuMeHTanbHO NiATBEPAKEH]
acouiauii circR Ta pisHoMaHITHUX 3aXBO-
plOBaHb

CSCD http://gb.whu.edu.cn/CSCD/

[IporHo3ye KJAITUHHUN PO3MOJiJ CircR,
MRE, RBP Ta 3MiHHUH cIJIaliCUHT cTIOpij-
HEeHUX reHiB

DeepBase v2.0
load.php

https://rna.sysu.edu.cn/deepBase/down-

Mictuth gani npo 14 867 circR soauuu

ExoRBase 2.0 http://www.exorbase.org/

Hapae anoraunii 6s113bk0 58 330 circR B
€K30COMax KpOBi JIIAUHHU

Starbase v2.0

D1/D92/1063720?ogin=false

https://academic.oup.com/nar/article/42/

[Ipe3enTtye Mepexy B3aemogii PHK-PHK i
6inok-PHK

Hupkyasapui PHK renepytorbca 3a gonomo-
rol0 aJbTEpPHATUBHOTO 3BOPOTHOTO CIJIANCHH-
Ty, AKUH NMOEAHYE KiHLi 5'- Ta 3’-TepMiHa/IbHUX
perioHiB PHK, ¢dopMytouu 3aMKHeHy neTJio. 3a-
BJSIKU KiJIbIIEBill CTPYKTYPI, IKa He Ma€ BiJIbHUX
KiHIIiB, MOJIeKy/IU circR 6inbin cTiliKi 0 gerpa-
nyrouoi aii PHKazu R, Hix sinilini PHK. Tak, ce-
penHii nepioa HaniBpo3naay circR sHaxoguTbCs
B Mexax 18,8-23,7 roauHy, 1o K MiHiMyM y 2,5
pasy 6isbie, Hix y JiHiHUX PHK (4,0-7,4 roau-
HH). B ocHOBHOMY circR yTBOpPIOIOTBCS LIJISIXOM
3BOPOTHOTO CIJIAMICMHTY €K30HIB NonepesHUKIB
MPHK, noBxuHa sAikux koauBa€eThbcd Big 100 HT
Jlo 6inbine HiXk 4 k6. IHTPOHHI KOMILJIEMeHTapHi
MOCJiJOBHOCTI, 1[0 (GJIaHKYIOTb €K30HH, YTBO-
PIOIOTh Ki/NIbLIEBY CTPYKTYypy ULLISAXOM ¢GOpMYy-
BaHHs TUMYaCOBUX Map, 1110 ONI0CEPEAKOBYETHCA
3B’a3yBaHHAM PHK-3B’s13ytouux 6iskiB. Ek30HHI
circR, mepeBakHO pO3TallOBaHi y LMTOIJA3Mi,
TOJi K IHTPOHHI circR sokasnisytoTbcsa B A4pi
KJITUHU. BisbiiicTe MoJsiekys circR MaioThb BU-
COKOKOHCEPBAaTUBHUHM XapaKTep, TaK OJM3bKO
15000 nmocuijoBHOCTEH circR s0quHYU BUSBIEHI
B reHoMi muieit [11-16].

Hupkyasapui PHK MoxHa po3gisiutu Ha Ko-
Ayrodi Ta Hekoaywoui circR. Koaytodi circR, sk
i siniiiHi MPHK, reHepytoTh 6isiku. Yepe3 Bij-
cyTHicTb 5’-kena Ta 3’-moJjii (A) xBocTa, circR
MOXKYTb BUKOPUCTOBYBATH JIHIIE TPAHCAALIIO,
dKa He 3aJIeXXUTb BiJ Kem-eseMeHTiB. Hekony-
104i circR 6epyThb y4yacTb y pisHux natodiziosio-
riYHUX Mpolecax Ta Ail0Th 3a J0NOMOT00 Pi3-
HOMaHITHUX MeXaHi3MiB. ¥ A4pi KJITUHHU circR
pPEery/aIol0Th K eKCIpecilo 6aTbKiBCbKOTO I'eHa,
BIUIMBal4U Ha akTUBHIicTb PHK-nmosnimepasu I,
TaK i CIJIAWCHUHT, a TaK0 GOPMYIOTh LIEeHTPOMIp-
Hi neT/si XxpomaTuHy. [lokasaHo, o0 y AApi KJi-

THUHHU CircR MOXyTb pery/iloBaTy TPaHCKPUIILil0
reHiB LLJIAXOM 6e3mocepelHbOr0 3B’sI3yBaHHA 3
JHK. ¥ nuromnsasMi kiaiTUHH circR aitoTe gk: 1)
ryoku aJis miR abo KOHKypeHTHi eHaoreHHi PHK
(competitive endogenous RNA - ceR), 3ano6ira-
104U ix B3aemogii 3 ninboBumu MPHK; 2) npu-
MaHKU Ta pekpyTepH OinkiB; 3) MaTpHIli TpaH-
cadnii A9 cuHTe3y noJinenTtu/iB. LlupkyasapHi
PHK BizirpatoTh KJIt0O40BY poJib B emireHeTU4HIl
peryJsnil ekcnpecii reHiB Ha TpaHCKpHUIIiHHO-
My Ta NOCTTPaHCKpUINIiiiHOMY piBHAX [17-19].
Tak, circR peryntworoTh MetunwoBaHHda JHK Ta
Moaudikanii ricroniB [20]. EkcneprMeHTabHI
JaHi cBigyaTh Npo Te, 10 circR BigirpatoTs Heo-
L[iHEHHY POJIb y PO3BUTKY CT€aTO03y, 3alla/leHHH],
¢ibpo3y mnevyiHKKM Ta iHCYJiHOPE3UCTEHTHOCTI
y xBopux Ha MAXKXII. [IposeMoHCTpOBaHO, 1110
po3BuTok MAXKXII, 3asexHO BiJ HPUYUHHO-
3HAYYUIMX TPUTepiB, CyNPOBOKYETHCS 3MiHOMO
pPiBHA aKTUHOCTI ekcnpecil Big 93 no 4843 circR
[7]. Ha choroaHi ineHTHdiKOBaHO 57 HajieKcIpe-
COBaHMUX i 36 HeJoeKCIIpeCOBaHUX CircR, ki mo-
)KyTb OYTH NOTEHIIHHUMHU AiarHOCTUYHUMHU Oio-
Mapkepamu MAXKXII [21].

PoJib circR y po3BUTKY cTeaTo3y NediHKHU
npu MAXKXII

Po3BUTOK cTeaToO3y Me4YiHKU 3arajoM aco-
niioBaHo 3 ekcrnpecieto 357 circR [20]. Bcra-
HoBJieHO, 1m0 circ_0046366, circ_0046367,
circ_0057558, circ_021412, circ_H19, circ_SCD1
Ta iHII GepyTh y4yacTh y NaToreHe3i po3BUTKY
cTeaTo3y NediHkU y xBopux Ha MAXKXII, npu-
YOMY PO3BHUTOK CTeaT03y Me4YiHKU MOB’'SI3aHUU
4dK i3 MiJBULIEHHAM TeHepalil MpoCcTeaTO3HUX
circR, Tak i 3i 3HWKEHHAM eKCIpecil aHTucTea-
TO3HUX circR (TabJ. 2).
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Tabauuys 2
Ctucia xapakrepuctuka nupkKyasapHux PHK, aconiiioBaHux 3i cteaTo30M neviHKu
y xBopux Ha MAKXII
CircR PlBeHbm MoneKyJI;pra MillleHb Edexr aii
eKchnpecii circR
IIpocmeamo3sHi circR

Circ_0057558 ) miR-206 AxtuBye ROCK1, 1110 1pU3BOAUTH [0 MOCUJIEHHS
Jinorenesy de novo

Circ_021412 ) miR-1972 AxtuBye LPIN1, mo0 npu3BoAUTh 10 IOCHU-
JIEHH{ JIiloreHe3y Ta 3HUKeHHA aKTUBHOCTI
[3-oKHCJIeHHS ) XKUPHUX KUCJIOT

AHmucmeamo3Hi circR

Circ_0046366, { miR-34a 3HmxkeHHs circ_0046366, circ_0046367 npu-

circ_0046367 3BOJIUTH J10 iHTiOyBaHHs penentopy PPARa i
¢dakTopa HNF4a

CircSCD1 { miR-106a-5p, miR-320a | 3umxeHHs circSCD1 inribye JAK2 ta STATS

CircH19 2 - Inpykye TpaHcnokanito dakropa SREBP1c

Circ_0000660 J miR-693 3HmKeHHs akTUBHOCTI pakTopa IGFBP1

IIpocmeamo3sHi circR

Y xBopux Ha MAXKXII Big3Havya€ThCs NiABU-
LIeHHA piBHA eKcrpecil npocteaTo3HUX circR:
circ_0057558 ta circRNA_021412.

Circ_0057558. HupkyaspHa PHK
circ_0057558 ¢ynkuionye sik rybka gjuas miR-
206, sika 6e3nocepeHbo 3B’sA3yeTbcst 3 MPHK
82 reniB (https://www.targetscan.org/),y Tomy
yucai 3 3’-UTR MPHK cepun/Tpeoninosoi Rho-
kiHasu 1 (Rho-kinase 1 - ROCK1) i npursniuye
AK JIIIIOTeHe3, TaK I cekpeLil TpuULIiLepUuyis.
[lixBumenHsa ekcnpecii circ_0057558, ske cmo-
cTepiraetrbca y xBopux Ha MAXKXII, 3ymoBatoe
nedinuT GyHKIIOHATBbHOI aKTUBHOCTI miR-206,
10 MPU3BOAUTH 0 MOCUJIEHHS JiiloreHesy de
novo Ta NPUTHIYEHHA eKCIOpTY TPUTJIILepULiB
3 renatouuTiB [23].

Circ_ 021412. llpoaeMOHCTPOBAHO, 10 Yy
xBopux Ha MAXKXII nigBUILyETHCA piBEHb €KC-
npecii circR_021412, wo cekBecTpye miR-1972.
3MeHweHHA nyay miR-1972, MmimeHHI0 Kol
€ MPHK usininy 1 (lipin 1-LPIN1) cnpusie nino-
reHe3y. ¥ puromaasmi kiaituau LPIN1B gie sk
Mg?**-3anexxHa ¢ocoorigposasa docpaTuaHoi
KUCJIOTH, NMPUCKOPIOIOYU CHUHTE3 TPUIJiLepHu-
JiB. ¥ azapi renatoyuty LPIN1a inribye aktus-
HICTb reHiB o-penenTopa, L0 aKTUBYEThHCS Ie-
pokcucoMHUM mnpoJidepaTopoM (peroxisome
proliferator-activated receptor gamma - PPAR«)
Ta KoakTuBaTopa 1 peuentopiB PPARa (peroxi-
some proliferator-activated receptor gamma

coactivator-1 alpha PGC-1a), mo npu3BogUTb
Jl0 3HWKeHHS] aKTUBHOCTI [3-OKHUCJEHHSI KHUP-
HUX KHCJAOT Yy MITOXOHZAPIAX I, OTXKe, CIpHUSAE
BiIKJIa[leHHIO JIiMiiB y renaToquTax, BUKJUKaA-
04U CTeaTo3 mneviHkU. [lizBrulieHHA ekcrnpecii
LPIN1a akTuBYyE ekcnpecito 8 reHis, noB’si3aHUX
3i cteaTo3oM, BKJrovaroyu ACSL1, ACSL3, ACSL4,
ACSL6, ACSS2, G6P, ME1 Ta SCP2. Ba)xkaloTh,
o0 TpaHcAyKnisa curHastiB circRNA_021412/
miR-1972/LPIN1 iHAyKye pPO3BUTOK CTeaTO3y
neviHku [22,24].

Aumucmeamo3Hi circR

Ha BigMiHy Bif npocTeaTo3HUX circR, y xBo-
pux Ha MAXKXII cnoctepiraetbcst iHri6yBaHHS
ekcnpecii anTucTeaTo3Hux circR (circ_0046366,
circ_0046367, circ_0000660, circ_SCD1, circ_
H19).

Circ_0046366, circ_0046367. Uupkynap-
Hi PHK circ_0046366, circ_0046367 iHri6y0ThH
aKTUBHICTb reHepanii miR-34a, sika npurHiuye
aKTHUBHICTb penentopiB PPARa. 3HMxeHHA ekc-
npecii circ_0046366, circ_0046367 cynpoBo-
JUKYETbCA MiABUIEHHAM piBHA TPAHCKPUIITIB
miR-34a, mo npu3BoAUTH 0 iHriGyBaHHS pe-
nentopa PPARa i sgepHoro ¢gakropa remarto-
uutiB 4a (hepatocyte nuclear factor - HNF4a),
110 IPU3BOAUTDL A0 aKTUBALl JiiloreHesy, Npu-
rHiYeHHs 3-OKUCJIeHHS KUPHUX KUCJIOT Ta eKC-
nopty JIIIJHII 3 renaTouuTiB, 06YMOBJIIOI0YH
PO3BUTOK CTeaTo3y NeuyiHkU [24-27].
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CircSCD1. Husbpkuii piBeHb ekcnpecii circR
reHa creapoiji-koeH3uM A pecatypasu 1 (circR
stearoyl-Coenzyme A desaturase 1 - circSCD1)
y TKaHWHaX MeYyiHKU Nnpu po3BUTKY MAXKXII
CIpUsie yTBOPEHHIO JINIJHUX KpaneJsb y rema-
TouuTax. [lokasaHo, o Hagekcnpecis circSCD1,
3a paxyHOK 6e3mnocepeHbol B3aeMozii 3 miR-
106a-5p, miR-320a, akTuBye fAHyc-kiHazy 2
(Janus kinase 2 - JAK2) Ta ¢pakTop TpaHCAYK-
uii curHany ¥ akrtuBanii TpaHckpunuii 5 (sig-
nal transducer and activator of transcription
5 - STATS), saki 6epyTh ydacTb B iHTiOyBaH-
Hi dopmMmyBaHHA JinigHux kpanesb. Jledinut
TpaHCKpUITIB circSCD1 cynpoBOAXy€eTbCA 3HU-
JKeHHSIM aKTUBHOCTI kiHa3u JAK2 Ta ¢akTopa
TpaHckpunuii STATS, iHAYKyIO4UH aKyMyJsliio
JIiniZiiB Ta 36i/blleHHS JiMiJHUX Kpanesb y Te-
natonuTax [28-30].

CircH19. 3uv>xxeHHs piBHA ekcnpecii circR
redHa aoBroi ncPHK H19 (circH19) € nesanex-
HUM YMHHHUKOM DPHU3UKY PO3BUTKY MeTaboJsiu-
HOTO CHHJpPOMYy Ta INOB'si3aHe 3 EKTONIYHUM
BiiKJIaJleHHAM »KUpPY Vy BicliepaJlbHUX opra-

T circ_0057558 J circ_0046366
T circRNA_021412

l

J miR-206 ! miR-1972 T miR-34a
T ROCKI1 T LPIN1 | HNF4a
52 .
P D) ST

I circ_0046367

. N
/NG /N
11 1

Hax. 3HWXXeHHd KOHLeHTpalii TPaHCKPHUITIB
circH19 inaykye TpaHciaokaniio ¢akrtopa 1c,
110 3B'fI3y€ peryJsiTOPHUU ejleMeHT CTepoJy
(sterol regulatory element binding protein 1c -
SREBP1c) 3 nutomiasMu Ao s/pa KJITUHY, 110
aKTUBYE JiinoreHes de novo [31].

Circ_0000660. Takoxx npoAeMOHCTPOBAHO,
mo circ_0000660 inaktuBye miR-693, ska, 3i
CBOT0 6OKY, CIpUSE 3HUKEHHIO PYHKLiOHA/IbHOI
aKTHBHOCTI TPAHCKPUITY 6isKka 1, AKUH 3B’sI3ye€
iHcyniHomofi6HUM dakTop pocty (insulin like
growth factor binding protein 1 - IGFBP1). 3Hu-
»keHHd BMicTy circ_0000660 cynpoBOAKY€ETbCA
36i/blIEHHAM BiIbHUX MoJiekyJa miR-693, ski
BUKJIMKAIOTh 3HW)XXEHHsI aKTUBHOCTI QakTopa
IGFBP1, mo npu3BogUTH [0 IOCUJIEHHS aKyMYy-
Jaduii ainifiB 3a paxyHok JinoreHesy de novo y
rernaToLUTaX Ta aKTUBHOCTI 3amaJbHOIO INpO-
necy y neuinni [32,33].

MounekysipHi mAXy BOAUBY circR Ha pos-
BUTOK Ie4YiHKOBOro cTeaTto3dy mnpu MAKXII
npejcTaBJieHi Ha pUCYHKY 1.

L cireSCDI1 I Circ_0000660
1 circH19
T miR-106a-5p, . 1
1 miR-320a T miR-693
L JAK2 L STAT5 T SREBPIc T IGFBP1

b v \ b

[Tocunenns ninorene3y
de novo, IHTi0yBaHHs
eKCIIOpTy
TPULIIIIEPUIIB

AKyMYJISIIis

HKUPY Y
renaTonuTax

JiMi/iB, EKCIOPTY

JITTJTHIIY

SHIDKSHHS J-OKHCIESHHS

AKyMyJISIIist
KAPY 'y
remaTouTax

ITocunenns
JHroreHesy de
novo

AKyMYJISILsE JIITIB Ta
301IBIIEHHSI JIiIT THIX
Kparelb y TermaTonnTax

v v v

v ‘ v

Po3BUTOK cTE€aTO3y MeYiHKH

Puc. 1. MoaekyaapHi wasixu enaugy circR Ha po3gumok cmeamo3sy neviHku npu MAXKXII.

Ipumimka: yep8oHi cmpisKU — akmueayisi; CUHI — iH2i6y8aHHs, Modei Mo/eKya adanimosati 3 6asu

Protein data bank.

Pouib circR y po3BUTKy 3anajieHHsI NeyYiH-
Ky npu MAXKXII

MeTabosiyHO-acoI[iiOBaHUM  cTeaToremna-
TuT (MACT) y xBopux Ha MAXKXII cynpoBomxy-
€TbCA NiABUILEHHSAM piBHA eKcrnpecil circR, Ta-
KuX gk circ_002581, circRSF1 Ta circARF3.

Circ_002581. BBaxxawTh, 1110 HaJeKCIpecis
circ_002581 3na4yHo mocJsabJswe iHridywouy airo
miR-122 Ha ii mimeHb - npoTein 1, mwo 3B’s3ye
eJleMEeHT LHUTOIJIa3MaTUYHOTO IMoJiaZieHisto-
BaHHA (cytoplasmic polyadenylation element
binding protein 1 - CPEB1), w0 npusBoAUTb L0
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inaykuii ekcnpecii mpo3anajbHUX reHiB ¢akTo-
pa HeKpo3y NyxJWHH a (tumour necrosis factor
o — TNF-a) Ta inTepJseiikiny-6 (interleukin-6 -
IL-6) [34,35]. Takoxk akTHBallisl BHYTPilllHbOKJIi-
TUHHOro CPEB1-PTEN-mTORC1 curnaabHoro
HIJISIXY IPUTHIUYE aKTUBHICTh ayTodarii, cripus-
104d po3BUTKY MACT [36].

CircRSF1. Cynepekcnpecia circR rena pe-
MoJieJilo4oro i cneiicepHoro ¢pakrtopa 1 (circR
remodeling and spacing factor 1 - circRSF1)
peasisye cBOW Ipo3alajbHy [Jil0 yepe3 npsMe
3B’ss3yBaHHsA miR-146a-5p, ska Mae 3JaTHICTb
penpecyBaTu Ras-nop’sizaHuii cy6crpat 1 60-
TyjaiHucTUYHOro TokcuHy C3 (Ras-related C3
botulinum toxin substrate 1 - RAC1). LHupky-
aspHa circRSF1, npurhiuytoun ¢ yHKIIiOHANb-
Hy akTuBHicTb miR-146a-5p, posrajibMoBYye
cy6crpat RAC1, sikuit aktuBye JNK- a6o NF-kB-

T circ_002581

l

TecircRSF1

HayKoBO-npaKTUYHMI }KypHaA AnA neaiaTpis Ta nikapis
3ara/ibHOT NPaKTUKK — CiMeMHOT Me ML MHM 11

acouifoBaHi Npo3anasjbHi LIJIAXYU, Ta CEKpPeLito
Npo3anajJbHUX LUUTOKIHIB, Takux K TNF-a, IL-
1B, IL-6, sipyacTumMu kjaiTuHamu nediHku (he-
patic stellate cell - HSC) [36,37].

CircARF3. TlizBuuieHHs piBHA TreHepa-
uii TpaHckpunty circR rena d¢aktopa A/ P-
pu6osunoBaHHA 3 (circR ADP-ribosylation factor
3 - circARF3), sikuii ik eHJ0TEeHHA I'y6Ka MOTJIU-
Hae miR-103, 3a paxyHok 4yoro iHaykye dakTop
3, noB’s13aHuii i3 perentopom TNF (TNF receptor
associated factor 3 - TRAF3). [ligBuiienHs ak-
TuBHOCTI pakTopa TRAF3 3yMoBJIIOE MOCHUIEHHS
3alajJibHOI BiANOBiZI BpOoAXeHoi iMyHHOI cucTe-
MU Ta po3BuTok MACT [38].

MoJiekynspHi nIsAXy BIJIMBY circR Ha pos-
BUTOK 3amnajieHHs nediHku npu MAXKXII npen-
CTaBJIeHi Ha pUCYHKY 2.

T circARF3

l

| miR-146a-5p 1 miR-103
e S

1 RACI :;)i

| miR-122

1 TRAF3 s

> L3
} ]

[Tocunenns 3ananbHOT
Bi/IMOBI/li BPOJUKEHOT
IMYHHOT CUCTEMH

AKTHUBAIliS TPOAYKIIiT
IL-6, TNF-a

AxtuBallis kiHazu JNK,
(axTopa TpaHCKpUILT
NF-kB, nocuneHHs npoayKuii
IL-1B, IL-6, TNF-a

1 J b

Po3BHTOK 3anajieHHS NeYiHKH

Puc. 2. MoaekyaapHi wasixu enaugy circR Ha po38umok 3anaseHHs nevinku npu MAXKXII.

Ipumimka: uep8oHi cmpiaku — akmugayisi; CuHi — iH2i6y8aHHSs, Modesi MoeKys adanmoeaHi 3 6a3u

Protein data bank.

PoJib circR y po3BUTKy ¢iGpo3y nediHKu
npu MAKXII

3rigHo 3 pe3ysbTaTaMu AocaigKeHHs Yuhan
Chen Ta koJser [39], po3BUTOK ¢i6po3y MediHKH
CYIpOBOJKYETHCA MiABULIEHHAM ekcrnpecii 179
circR Ta 3HmxkeHHAM ekcnpecili 630 circR. Po3-
BUTOK iopo3y nedinku npu MAXKXII cynpoBo-
JKYETbCA MiJBULLEHHAM pPIBHA €eKCHpecii mpo-

¢ibpo3Hux circR (Hanpukaaz, circPWWP2A,
circRSF1, circUbe2k, circ_4099 Ta iHmwux), fki
cnpusATh aktuBauii HSC Ta npoaykuii nmpodi-
O6po3HUX GAKTOPIB: K-aKTUHY TJIaJKOM S30BUX
MionuTiB (actin alpha 2, smooth muscle - ACTA2/
a-SMA), a-naHnora 1 kosareHa I Tuny (collagen
type I alpha 1 chain - COL1A1); TakoX 3HUXXeH-
HSIM aKTHBHOCTI reHepallii aHTu¢i6po3Hux circR
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(manpuknag, circFBXW4, circCREBBP, circSCAR
Ta iHmux) [40,41]. OcHoBHi circR, piBeHb ekcnpe-
cil AKMX NMaTOreHeTUYHO NOB’I3aHUU 3 MOJIEKY-

JIIPHUMU MexaHizMaMu $ibpo3yBaHHS TKAHUHU
nediHku y xopux Ha MAXKXII, npeacrasieHi B
TabJaui 3.

Tabauus 3
Crucsa xapakrepucruka nupkyasapHux PHK, aconiiioBanux i3 ¢i6po3om nediHku
y xBopux Ha MAXKXII [41, 3 1ONOBHEHHSAMH]

CircR PlBeHb... M(.)JIeKyJIipra Edexr aii
ekcnpecii| MimeHs circR
IIpogpi6po3sHi circR

Circ_4099 T miR-706 CircRNA-4099 nocutoe nomko/pxkeHHs Ta Gpibpo3
TKaHWHU [Te4iHKHY, AKI CIpUYMHEH] HZOZ, iHri6yo4u
miR-706 uepes 3anyck Keap1/Nrf2 Ta p38MAPK y
KJIITUHHUX JIiHiAx LO2

CircARID1A ) miR-185-3p CircRNA-0008494 moxe pery/oBaTH aKTHUBallilo,

(hsa_circ_0008494) npoJjideparito, mirparnito Ta anonto3 HSC 3a gomno-

Circ_0008494 Moroto oci CircRNA-0008494 /miR-185-3p/Collal

CircCHD2 (hsa_ ) miR-200b-3p Crpusie 36inbmeHH0 ekcnpecii HLE, o inaykye npo-

circ_0036956) Aykuiro IL-6, TUM caMUM aKTUBYYH CUTHa/IbHUM
misx JAK1/STAT3

CircIFT80 ) miR-155 CircRNA-0067835 Moke NPUNIMHATH NPOrpPecyBaHHS

(circ_0067835) ¢i6po3y meviHkH, AiT0YH 9K ryoKa a1 miR-155, mo
iHri6ye excnpecito rena FOX03a y HSC

CircPALLD (hsa_ ) miR-9-5p Hsa_circ_0071410 npurHiuye npoJtidepanito LX-2 3a

circ_0071410) nmomomoroto hsa_circ_0071410/miR-9-5p B onpoMiHe-
HUX KJaiThHax LX-2

CircPWWP2A (hsa_ ) miR-203, CircPWWP2A cnpuse aktuBarii Ta nposaidepanii HSC

circ_0074837) miR-146a-5p yepes iHribyBaHHs miR-203 Ta miR-146a-5p, nocu-
JIIOI0YH eKcnpecito reHiB Fstl1 Tta TIr4, BignoBizgHo, 110
BeJie 10 po3BUTKY Gibpo3y neviHKu

CircRSF1 ) miR-146a-5p CircRSF1 moxxe cnipusaTu aktuBauii kjaituH HSC 3a

(circ_0000345) JIOTIOMOT 010 CUTHaJbHOI Bici circRSF1/miR-146a-5p/
RAC1 B onpoMiHeHUX KaiTuHax LX-2

CircTUBD1 (Hsa_ l miR-203a-3p, CircTUBD1 peryintoe peakiito akTuBarnii Ta ¢pioposy

circ_0044897) miR-146a-5p KJIITUH LX-2, BUK/JIMKaHy ONIPOMiHEHHAM yepes Bicb
circTUBD1/miR-203a-3p/Smad3

CircUbe2k (hsa_ l miR-149-5p CircUbe2k moxe cnipusaTu aktuBauii HSC i po3BuTky

circ_0126268) ¢i6po3y mevinku yepes Bick circUbe2k/miR-149-5p/
TGF-32

Hsa_circ_0072765 ) miR-197-3p Hsa_circ_0072765 cnpusie nporpecyBaHH0 ¢pi6Gpo3y
nediHky, iHgykoBaHoro TGF-f, misxomM 3HMKEHHS
ekcnpecii miR-197-3p i ingykuii ekcnpecii TRPV3

Anmudbi6po3Hi circR

Circ608 \ miR-222 CircR-608 moxe cnpuatu PINK1-onocepenkoBaHii
MmiTodarii /151 yroBisibHeHHS $i6PO3y NeYiHKH,
noB’sizanoro 3 MACI, ase inri6ye miR-222 y ninotok-
cnunux HSC
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CircBNC2 (has_
circ_0008732)

CircBNC2 3meHmye G2/M apelIT renaTouTiB, 1110
MIPUTHIYYyEe BUBIIbHeHHS TPodi6po3HUX PpakTOopiB, ki
MOXyTb akTuByBaTH HSC

CircCDK13 (hsa_
circ_0134296)

miR-17-5p

[Ipurnivye TpaHcaykuito curaany uuisixom PI3K/AKT,
36inbiyoyun excnpecito PTEN

CircCREBBP (hsa_
circ_0007673, mmu_
circ_0006288)

hsa-miR-1291

CircCREBBP, sik ry6ka 151 miR-1291, cipusie excnpe-
cii LEFTYZ2 i npurHidye akTuBalito 3ipyacTUX KJIITUH
MevyiHKU

CircDIDO1 (hsa_ miR-141-3p [TosaksiTuHHUM circDIDO1 cTpuMyatoe akTUBaLLil0

circ_0061137) HSC masixom miR-141-3p/PTEN/AKT npu ¢i6posi
MeYiHKH

CircFBXW4 (mm9_ miR-18b-3p CircFBXW4 nie sixk mikpoPHK - ry6ka asis miR-18b-3p,

circ_000338)

perystorodu ekcrpecito FBXW7, npurniuyrouu akTu-
Ballilo 3ipYacTUX KJIITUH NIe4iHKU

CircMTO1 (hsa_

miR-17-5p, miR-

CircMTO1 moxe npurnivyBatu TGF-f,-ingyKkoBany

circ_0007874) 181b-5p aktuBauiro HSC, Haminoournck Ha miR-17-5p i Smad7
a6o kackazs miR-181b-5p/PTEN/AKT

CircPSD3 (mmu_ miR-92b-3p CircPSD3 Mo»Ke npurHiuyBaTHU aKTUBAL[il0 Ta MPoO-

circ_0001682) ni¢eparniro HSC, Haminoo4yuch Ha Bick miR-92b-3p/
Smad7, mo6 cupusaTH ¢opMyBaHHIO GPi6pPO3y
Ne4YiHKU

CircSCAR (hsa_ ATP5B Hanmipna excnpecist CircRNA SCAR siBHO npurHiuye

circ_0089762) excnpecito kosareHa Ta ACTA2 /a-SMA y ¢i6po6.iac-
Tax nedinku npyu MACI, TUM caMUM COpPUSAIOYH PO3BU-
TKy $pi6bpo3Horo peHoTHUIY

CircSCLT1 (hsa_ miR-223 CircSCLT1, sk ry6ka A miR-223-3p, npurHiuye ak-

circ_0070963) tuBayio HSC yepes perynauniro miR-223-3p i LEMD3
npu ¢pibpo3si neviHku

CircSMYD4 (hsa_ miR-660-3p Po3BuTok pibpo3y nediHKH, MOMKIIUBO, 32 PaXyHOK

circ_0041349) 36epexXeHHs JOBXKUHU TeJIoMeD, SKi, IK BUSBJIEHO,
CKOPOUYHOTbCsI IPY 3aXBOPIOBAHHSAX MEYiHKU

Hsa_circ_0004018 miR-660-3p Hsa_circ_0004018 gie sk ry6ka fyist miR-660-3p, a

MOTIM LjiJlecIpsAMOBaHO NpUrHivye exkcnpecito TEP1,
06 iHriyBaTtu aktuparito HSC

LNCPINT-derived Circ-

miR-466i-3p, miR-

BtpaTta LNCPINT-noxigHux circR Moxe JjiexkaTu B

RNAs (circ_001452, 669c-3p ocHOBI MAXKXII yepe3 miR-466i-3p i miR-669c-3p-

circ_0001453, 3a/IeXKHY iHaKTHUBallilo curHajibHoro 1misixy AMPK

circ_0001454)

Mmu_circ_0000623 miR-125 ADSC, mogudikoBani mmu_circ_0000623, 3Ha4HO
npurHivyBa/u inaykoBanui CCl4 ¢pi6po3s nevinku
LIJISIXOM CHPUSTHHA aKTUBalil ayTodarii yepes B3a-
eMo/ito 3 miR-125/ATG4D

Mmu_circ_34116 miR-22 Mmu_circ_34116 npurHiuye aktuBayiro HSC i

$i6po3 curHanbHoO Biccto mmu_circ_34116/miR-
22/BMP7
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HupkynspHi PHK 6epyTh yyacTb y peryJs-
Lil aKTUBHOCTI pPi3HUX MOJIEKYJIAPHUX CUTHAJIb-
HUX IJAXIB, 1110 BU3HAYalOTh PO3BUTOK $i6po3y
Me4yiHKH, Takux, 1o acouiroBani 3i TGF-f, JAK/
STAT, PDGF, PI3K/AKT, Wnt/B-kaTeninom, YAP/
TAZ/Hippo, Notch, Hedgehog, i curnanbHUMU
HIJISIXaMU 3amnajneHHs [42].

CircR-onocepedkosaHa pez2yasiyia akmus-
Hocmi TGF-B-acoyiiioeaHo20 cu2HA1bHO20
wsxy po3eumky ¢hi6po3y nediHku

[IpoBiflHUM CHUTHAJIBHUM KacKaJoM, SIKUH
iHAyKye po3BUTOK ¢ibpo3y, € LIAX Nepenadi
curHaniB TGF-B [43] ¥V perynasuii akTUBHOCTI
TGF-B-acouilioBaHoro masgxy 6epyThb ydacTb
circBNC2, circCREBBP, circMTO1, circPSD3,
circPWWP24A, circSCLT1, circTUBD1, cir-
cUbe2Kk, Tpu 3 skux — circPWWP2A, circTUBD1,
circUbe2k 0 MmatoTb npo¢di6po3HYy aKTUBHICTb.

IIpogpibposHi circR

CircPWWP2A. llupkyasgpua PHK rena npo-
Teiny 2A, mo mictutb fomeH WWP (circR do-
main containing 2A - circPWWP2A), ekcnipecis
K01 CTUMYJIIOETbCS TpaHcPOpMyr4YuM Qak-
TopoM pocty [ (transforming growth factor
beta 1 - TGF-B1), ma€ 3aTHiCTb iHAaKTUBYBa-
T miR-203a-3p Ta miR-223, ujo npu3BogUTH
fo niaBuieHHa ekcnpecii MPHK nporeiny 1,
noaioHoro g0 ¢osicratuny (follistatin like 1 -
FSTL1) tatoll-nogi6oHoro penentopa 4 (toll like
receptor 4 - TLR4), BinnmoBigHo, y HSC nevinku
MHUIIEH, BUKJIUKAIOYU IMOCUJEHY mpoJidepa-
nito Ta aktuBanito HSC [44]. [Ipotein FSTL1, sk
IJiKONPOTeIHOBUM JliraHA, CHpUsie mHepejadi
curHaJiiB ¢i6po3yBanHs TGF-B-aconifioBanum
HIJISIXOM 33 PaxXyHOK 3B’I3yBaHHSI 3 peleNnTo-
pamu TGF-B1 tuny II (TGF-B1 type II recep-
tors — TPRII). Toxi sk TLR4 akTuBye sgep-
HUHM dakTop TpaHckpumnuii kamma B (nuclear
factor kappa B - NF-kB) ang migTpuMku Bu-
)KMBaHHsA akTuBoBaHux HSC. ®dakTop TpaH-
ckpunuii NF-xB akTuBye rictoHpeauyeTtusasy
1 (histone deacetylase 1 - HDAC1), ska cnpu-
si€ 3HWKEHHI0O aKTUBHOCTI TpaHCKPHUMLil reHa
MeMOpaHo3B’si3aHuX BMP Ta aktuBiny (BMP
and activin membrane bound inhibitor - BAM-
BI). Ockinbku BAMBI mnpurhiuye mnepegaqy
TGF-B/Smad-aconifioBanux curHasmis, TLR4-
onocepejkoBaHe npurHidveHHss BAMBI ingykye
TpaHcaudepeHitoeands HSC [42,45,46].

CircTUBD1. Hapekcrnpecis UIUpPKyJaspHOI
PHK rena Ty6ysiHa geabta 1 (circR tubulin
delta 1 - circTUBD1), o cocTepiraetbcs npu
MAXXII, inaykye aktuBanito HSC, y To#t yac
K HOKayT reHa circTUBD1 3Ha4yHO NPUTHIYyE
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AKTUBALi0 31pYaCcTUX KJITHUH NEYiHKU JILU-
Hu LX-2, iHriéye npoaykiiro npodpibposHux
MoJsiekyJs, Takux sk ACTA2/a-SMA, COL1A1,
COL3A1 i pakTopa 3pocTaHHS CINOJYYHOI TKa-
HUHHU (connective tissue growth factor - CTGF),
i anonTo3, iHAYKOBaHUM pajianieto. BcTtaHoB-
aeHo, mo circTUBD1, mormuHaroyu miR-203a-
3p ta miR-146a-5p, cnpusie iHaykIii ekcnpecii
MPHK reniB Smad3 i TLR4 B HSC, mo 3a6e3-
neuye npojAykuiro npodi6bpo3Hux ¢akTopis
[47,48].

CircUbe2k. Knituuu LX-2, cTuMmy/aboBa-
Hi TGF-B1, xapakTepu3ylTbhCsi 3HAaYHUM IIO-
CUJeHHsAM ekcrpecii circR reHa yo6ikBiTHH-
koH'1orytouoro ¢epmeHTy E2K (circR ubiquitin
conjugating enzyme E2 K - circUbe2k) npu pos-
BUTKY ¢i6po3y neuinku. [IpurHiveHHsa ekcnpe-
cii circUbe2k 3HauHO 3HWXKy€e akTUBalio HSC
i ekcnpecito ACTA2Z/a-SMA, COL1al, TIMP-1
Ta TGF-B1. [lokazano, mo circUbe2k, moriuHae
sk ry6ka miR-149-5p, 1o cupusie niiBUILEHHIO
piBHS ¢yHKIioHaAbHUX TpaHcKpunTiB TGF-(2
Ta, K CJicTBO, po3BUTKY ¢i6po3y mediHKU
[49].

AHnmugibposHi circR

3HUKEHHS aKTUBHOCTI €eKCIpecii aHTH-
¢i6posHux circBNC2, circCREBBP, circMTO1,
circPSD3, circSCLT1 nmpu MAXXII cnpusiioTh
pPO3BUTKY $i6pPO3y MEeYiHKU.

CircBNC2. llpogeMOHCTpOBAHO, U0 AJS
¢disiosoriyHOro cTaHy xXapakTepHa HasiBHICTb
BUCOKOro piBHA ekcmnpecii circR rena aHTu-
¢ibposHoro 6inKy 2 MHKOBUX NaJjbliB 6a30-
HykJaiHy (circR basonuclin zinc finger protein
2 - circBNC2), sskuil pisko 3HMXKYEThCA Mij yac
ypaxkeHHs1 TKaHUHU neviHku. Y HSC, iHKy60-
BaHUX CHIiJIbHO 3 renaTOLUTAaMH 3 HOKAayTOM
reHa BN(C2, saki npoAyKylOTb BUCOKI piBHi Ipo-
¢i6po3HuX UUTOKIHIB, Bkatoyaouu TGF-[3, 3Ha-
YHO MiIBULIYETHCS eKCIpeciss MapkepiB ¢pibpo-
3y (ACTA2/a-SMA, COL1A1). Toai sk HagMipHa
ekcnpecia circBNC2 y renatouuTax cynpoBo-
JKYETbCA HU3bKMM piBHeM eKcrnpecili reHis
ActaZ2,Collal y HSC [50]. BBaxkaloTb, 1110 OCKiJib-
KU piBHI 6i/ka, 110 TpaHCAWETbC circBNC2
(circBNC2-translated protein - ctBNC2), 3Hu-
KYIOTbCSl B NOILIKOJ/PKEHINW mediHIi, TpaHCJ0-
kanisg komnuekcy CDK1/nqukain B1 moxe 6yTH
nopylieHa. 3HUXXeHHsI TPaHC/I0Kalil KOMIJIeK-
cy CDK1/uukain Bl iHAyKye anmonTo3 KJiTHUH,
mo BeJe Ao renatouutapHoi cekpenii TGF-f i
acoLifiOBaHUX 3 YUIKOJXKEHHAM MOJIeKyJsap-
HUx nartepHiB (damage-associated molecular
patterns - DAMP), ski akTUBYIOTb NPOAYKILilO
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ECM HSC, mo cnpusie nporpecyBaHHi ¢pibpo-
3y. HepocraTHicTh KiJNBKICTI TpaHCKpPUINTIB
circBNC2, aka cnocrepiraetbca npu MAXKXII,
Besie o po3BUTKy TGF-B-aconifioBaHoro oi-
6po3y NMevyiHKU 3a paXxyHOK IOCUJIEHHS CeKpe-
iii npodibpo3nux pakropis [50,51].

CircCREBBP. Po3BuTok ¢i6po3y mnediHku
CYNIPOBO/KYETHCS 3HMXKEHHAM eKcnpecii nup-
kysaspHoi PHK rena CREB-3B’si3ytouoro 6iska
(circR CREB binding protein - circCREBBP),
sIKa YTBOPIOETBHCS B pe3y/bTaTi 3BOPOTHOTO
cnavcuHry ek3oHiB reHa CREBBP. Bucoko-
koHcepBaTuBHUU nporeiH CREBBP € koakTu-
BaTOPOM TPAaHCKpUILii, AKUHA Ma€ aKTUBHICTb
rictroHoBoi aueTuaTpaHcdepasu Ta BJACTHU-
BOCTI cynpecopa nyxJuHU. PozBuTok $pi6bposy
IeYyiHKU CYyNPOBOJKYETHCA 3HMKEHHSAM aHTH-
¢i6posHoi akTuBHOCTi circCREBBP. Hagmipna
ekcnpecisa CircCREBBP y ekcnnepumeHTanbHUX
MUlIel 3Ha4HO NpUTrHiuye npoJidepauito i ak-
tuBanito HSC. HepgocraTHe npejcTaBHULTBO
TpaHckpunTiB circCREBBP, 3uensieHe 3i 36i/b-
LIeHHAM NpejcTaBHULTBA 11 MimeHi miR-1291,
siKa iHribye ekcnpecito JiBo-npaBoro ¢aktopa
netepMiHauii 2 (left-right determination factor
2 - LEFTY2). BpaxoBytouy, o ¢paktop LEFTY2
MoOXe npurHiyyBatu ¢ocdopustoBaHHS Pak-
TopiB Smad2/3, 3HumxkeHHs ekcnpecii LEFTY2
Npu3BOAUTL A0 npoJidepanii, aktuBauii HSC
Ta TpaHcaudepeHiitoBanHsa HSC y miodibpo-
6J1actu [52-54].

MTO1. llupkynsapua PHK, mo noxoauts i3
reHa 1 onmrtumiszanii TpaHcaAnii MiTOXOHZAPIi-
anbHoi TPHK (mitochondrial tRNA translation
optimization 1 gene - MTO1) mMae 3HUKEeHUU
piBeHb ekcrnpecii B TKAHMHaX INe4YiHKU y BU-
nagkax ¢i6po3y Ta B akTuBoBaHux HSC. PiBeHb
ekcnpecii circMTO1 y xBopux Ha MAXKXII o6ep-
HeHo-NponopuiiHui crafii ¢i6bpo3y meviHkH.
BussJuieno, mo nupkyasapHa PHK circMTO1 gie
K ryoka a8 miR-17-5p Ta miR-181b-5p. 3Hu-
*keHHs ekcrpecii circMTO1 Bukiukae 36i/b-
meHHs nyjay miR-17-5p Ta miR-181b-5p, o, 3i
CBOTO OOKY, NpU3BeJie [0 iHri6yBaHHs eKclpe-
cii MPHK reniB Smad?7 Ta romosiory ¢pocdartasu
Ta TeH3uHY (phosphatase and tensin homolog
- PTEN), BignoBigHo [55,56]. BpaxoBytouu, 1110
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PTEN € HeraTUBHHUM peryJjsiTOpoM CUTHaJlb-
Horo uisaxy ¢ocdaruguaiHosuron 3-kiHazu/
npoteinkiHasu B (phosphatidylinositol-4,5-
bisphosphate 3-kinase - PI3K)/AKT serine/
threonine kinase - AKT), gedinut PTEN cnpu-
ge aktuBanii HSC. TakuM 4yuHOM, NiABUIIEHHU U
piBeHb miR-17-5p npuU3BOAUTH [0 3HUKEHHS
penpecuBHUX MOXJUBOCTEW pakTopa Smad?,
a miR-181b-5p - romousiora PTEN, mo cnpuse
aktuBanii HSC [57].

CircPSD3. Po3BuTok ¢pi6bpo3y nediHku npu
MAKXII cynpoBOAXKy€eETbCA LOCTOBIpHUM 3HU-
)KeHHSIM piBHA ekcnpecil pupkyaspHoi PHK
reHa npoTeiHy 3, 110 MiCTUTb NJIEKCTPUH Ta
nlomeH Sec7 (circR pleckstrin and Sec7 domain
containing 3 - circPSD3) B HSC. BusisieHo, 1110
circPSD3 noxoauTk Big ek30HiB 4-8 rena PSD3.
Hapekcnpecia CircPSD3 npurnidye akTuBanio
Ta npoJidepanito HSC, 3HUXKye piBeHb Bif-
kyaajfeHHsa ACTA2/a-SMA, koJsiareHiB pa3om i3
pPIBHAMM NpOAYKLili Mpo3analbHUX LUTOKIHIB
[58]. HupkynspHa CircPSD3 € 6iosoriuHom
ry6koto s miR-92b-3p, sika y BiibHOMY cTaHi
NpUrHiuye ekcnpecito ¢aktopa SMAD7, iHri6y-
toyoro TGF-B1/SMAD-aconiiioBaHUM CUTHA/b-
HUW LIAX pO3BUTKY ¢i6po3y nediHku. Tomy
3HWXKeHHA ekcnpecii circRSF1 3a paxyHok mo-
rMHaHHA miR-92b-3p inaykye npodibpo3Huit
¢denotun HSC [41,59].

CircSCLT1. Po3Butok ¢i6bpo3y mnediHkHU
CYNpPOBOJXKYETbCS 3HWXKEHHSM DpIiBHA eKcC-
npecii aHTU®i6po3Hoi circSCLT1. Bigomo, 1o
circSCLT1 mae 3gaTHicTb norJinHaTu miR-223-
3p, iKa IHAaKTUBYE €KCIpecilo reHa npoTeiHy
3, akuit mictuth goMeH LEM (LEM domain
containing 3 - LEMD3) [60]. IIpotein LEMD3
NpUTHiUye mepefadyy curHajiaiB Smad2/3, o
nopyuytoTb TGF-B-aconifioBaHuil cuUrHamb-
HuM misax [61]. Takox Hajgekcnpecis circSCLT1
MOXKe BUKJUKATHU 3yIUHKY KJITUHHOI'O LIUKJIY
Ta npurHidveHHs npoJuidepanii HSC [62].

BB circR Ha poO3BUTOK NEYiHKOBOTO
¢ibpo3y 3a paxyHok akrtuBanii TGF-B-acoui-
WOBAHOTO CUTHaJbHOro uigxy npu MAXKXII
npeACcTaBJeHUN Ha PUCYHKY 3.
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Puc. 3. Bnaueg circR Ha po38umok ne4inko8020 ¢i6bpo3y 3a paxyHok akmueayii TGF-f-acoyitiosaHozo
CUZHA/IBHO20 WASXY.
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Protein data bank.

CircR-onocepedkogaHa pez2yasiyia akmus-
Hocmi JAK/STAT-acoyilioeaHo20 cuzHa/1bHO20
w1sxy po3eumky hi6po3y nediHku

®i6po3 nevyiHku Moxe iHAyKyBaThca JAK/
STAT3-aconiioBaHUM CHUTHaJbHUM KacKaJoM,
AKUN 36YPKYETbCA TOPMOHOM POCTY, IUTOKIiHa-
mu (IFN-y, IFN-a/f3, IL-6 Ta IL-22), dakTopamu
pOCTy Ta pi3HOMaHITHUMH BipyCHUMH GijiKaMHu
[63]. Kinaza JAK]1 € KOHCTUTYTUBHUM OGiJIKOM,
saxkult 3B’a3ye penentop TGF-f1 I Tuny (TGF-B1
type I receptors — TPRI), Ta € abcoat0THO Heob-
xigHuM gusa docdopuioBaHHs PakTopa TpaH-
ckpunuii STAT3 Hezanexnum Big SMAD cnoco-
6oMm nicast ctumyasnii TGF-B. CurHasibHUN HuIsx
JAK1/STAT3, Bigminuu#t Bix SMAD, 6epe yyacTb
y perynsuii ekcnpecii 6e3J1iui npodi6bpo3HUx re-
HiB mij yac po3BUTKY ¢ibpo3y nedinku [64,65].

IIpogibposHi circR

CircCHD2. BinoMo, 110 ekcrpecisd ¢akTopa
nedviHkoBoro Jeiko3y (hepatic leukemia factor -
HLF) o6mexeHa suiie aktuBoBaHUMU HSC, y Tka-
HUHI Ne4iHKU 3J0POBUX JIIOJleH He peeCTpyeThbCs
ekcnpecida reda HLF. IligBuinenHsa npogykuii HLF
nocuiItoe ekcrnpecito IL-6 i, Ak HaciI0K, TOCUJIIOE
docdopuntoBaHHa dakTopa TpaHckpuniii STAT3,
sakul cripusie aktuauii HSC [66; 67]. LupkyasipHa
PHK reHa 6inka 2, skuii 38’s13ye JJHK xpoMosomMen-
Hoi resikasu (circR chromodomain helicase DNA

binding protein 2 - circCHD2) moxe nifiBuIyBa-
TU piBeHb ekcnpecii ¢axktopa HLF misixom B3a-
emoii 3 miR-200b-3p. Hupkynaspua PHK circCHD2
¢dyHKIioHYE fK ry6ka ajasg miR-200b-3p, ska 6e3-
nocepefHbo npurHiuye ekcnpecito HLE 3HmxeHHs
piBHA ekcnpecii miR-200b-3p cnpusie npoaykuii
ACTA2/a-SMA i COL1A1. Toxmi sik Hajaekcmpecis
miR-200b-3p 3anob6irae po3BuUTKy Ppibposy neyi-
ku. TakuM 4yMHOM, nocuieHHs ekcnpecii circCHD2,
dake cnocrepiraetbcsa npu MAXKXII, cnpuse npo-
rpecyBaHHI0 ¢pibpo3y nevyiHku [68].

CircR-onocepedkoeaHa pez2yasiyisi akmue-
Hocmi PI3K/Akt-acoyiiioeaHo20 cu2HA.1bHO20
uL1sXy po3sumky ¢hi6po3y neuiHku

®akTopu pOCTy, Taki K iHCyJiHOMOAIOHUM
¢daxrop pocry I (insulin-like growth factor I - IGF-
1), 3B’A3y10ThCA 3i CBOIM pelenTopoM i peKpyTy-
I0Tb cy6cTpaT 1 iHcyniHoBoro penenTtopa (insulin
receptor substrate 1 - IRS-1), akuil aKTUBYE Ku-
Ha3y PI3K. AktuBoBaHa kiHa3za PI3K koHBepcye
dochatuauninosutosn-4,5-6ichocpar (phospha-
tidylinositol-4,5-bisphosphate - PIP2) nna3ma-
TUYHOI MeM6paHu ¥ dochaTunniHo3uTo-3,4,5-
Tpudochar (phosphatidylinositol-3,4,5-trispho-
sphate - PIP3), a PIP3 6e3nocepejHb0 peKpeTye
kiHasy AKT, cnpusrouu 11 akTuBauil. Y noga/biio-
My kiHaza AKT ¢ocdopuitoe Thr3?, Ser?>® i Ser3!®
TpaHckpumnuiiiHoro ¢akropa forkhead box 03
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(transcription factor forkhead box 03 - Fox03).
[IpoTeiny, mo MicTaTh JoMeH ¢opkxen (6OKC
«BWJIKY rosioBu» - forkhead box - FOX), aBns110Th
co6o010 aHTUIpoJipepaTUBHI Ta MPOANONTOTHUYHI
dakTopy, AKi MalOTh iHri6yI0Uy /it IK HAa aKTUBa-
1ito ¢i6po6JacTiB, Tak i Ha MoAAIBIIY NPOAYKIIiI0
ECM. ®ocdoputoBanns Thri? i Ser?® nospouisie
Fox03 3B’s13yBaTHCs 3 AMMePOM NpoOTeiHiB 14-3-
3, 110 TPU3BOAUTD ;0 MAaCKYBAaHHS MTOC/TiJOBHOCTI
AlepHOl JIOKaJli3alil Ta o TpaHcao0KaLil 3 44pa i
cekBectpauii FoxO3 y nuromiasmi kaitunu. Tozi
K aKTHUBOBaHIi ctpecoM N-KiHILeBi KiHasu c-Jun
(c-Jun N-terminal kinases - JNK) docdopuito-
10Tb 6inku 14-3-3, 1110 TPU3BOAUTH A0 AUcolialii
Fox03 Big aumepa 14-3-3 y nuromnasmi ta iHAy-
Kye TpaHciaokaunito FoxO3 mo sapa kiaiTuHM, Ta-
KUM uuMHOM npotuairouu epekty AKT. KinueBuit
pe3yJbTaT peryJAdnil ekcrpecii reHis 3a JONOMoO-
roto pakropa FoxO3 3anexuTsb Bij 6a1aHCy Mix
AKT Ta JNK. AktuBoBanuu npoteid FoxO3 B aapi
KJITUHU 3B’A3YETbCA 3 NPOMOTOPHUMM Ai/lsH-
KaMU pi3HUX TeHiB-MillleHeH, 1[0 6epyTh y4acTb
B ayrtodarii, BifHOB/eHHI mnomkomkeHoi [HK,
AHTUOKCUJAHTHOMY 3aXHUCTi, peryjadrnii KJiTUH-
Horo uukay. [Iporein FoxO3 Takox Moxe OYTH
yOIKBITUHUIBOBAHUM 1 AerpaZjoBaHuil 3a Jomo-
MOTro0 YOIKBITHH-IPOTeacoMHOi cucTeMU. Takox
ekcnpecis rena FoxO3 Moxe 6yTH MpUrHiyeHa 3a
pPaxyHOK JlealleTHUJIIOBaHHS TICTOHIB 3a J0OIOMO-
roto SIRT1 [69,70]. ®yHKLiOHa/IbHA aKTUBHICTb
npoteiniB Fox01/2/3 npusBoguTh A0 MNpUTHI-
YeHHsSl PO3BUTKY cTeaTo3y, ¢pibpo3y nedyiHKU Ta
3ananbHoro npouecy. [Iporeinu Fox01/2/3 iuri-
O6yI0Tb CUHTE3 TPUIJIiLepU/IiB Ta X0JeCTEPUHY Ta
CHIPUSAIOTH [3-OKUCJIEHHIO }KUPHUX KUCJIOT B remna-
TonuTax. Takox npoteinu Fox01/2/3 ranbMy1oTh
p03BUTOK $i6pPO3Y NediHKY, IPUTHIUYI0YH aKTHUB-
HicTb mpoJiideparii Ta TpaHcaudepeHIitOBaHHS
HSC; Ta iHribyoTh 3anajbHUN TPOIEC, SHUXKYIO-
YW aKTUBHIiCTb KaiTUH Kyndepa, MmakpodariB Ta
iHIIKUX mpo3anajbHUX iMyHOUUTIB. [JediuuT npo-
TeiniB Fox01/3/4 y TkaHUHI NeYiHKH BUKJIMKAE
3HayHe MiJBUILEHHA piBHA eKclipecil mpo3anaib-
HUX Ta Npodibpo3HUX reHiB, BkAoyarouu EMR1,
CCLZ, COL1A1, TGFB, PDGFRB u TIMP1 [71,72]. ¥
perynsauii aktuBHocTi PI3K/Akt-aconiioBaHoro
CUTHAJIbHOTO NIJISAXY, SIKUU 6epe y4acTb y ¢i6po-
3yBaHHI TKAaHUHU NeYiHKY, 3a/isHi npodibpo3Ha
circIFT80 Ta anTudioposHi circDIDO1, circCDK13.

IIpogibposHi circR

CircIFT80. TlpodibposHa circR reHa 6in-
ka 80 BHYTpIIUHBOJXKIYTUKOBOIO TPAHCIOPTY
(circR intraflagellar transport 80 - circIFT80)
nornvHae miR-155 [73]. IIpu MAXKXII Big3na-

HayKoBo-npaKTHM4HMI KypHan AN negiaTpie Ta nikapis
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Ya€ETbCA NiABUILEHHS piBHA ekcnpecii circIFT80,
0 NPU3BOAUTHL J0 3HIKEHHS KOHIleHTpalii
Bi/IbHUX 1 PyHKIIOHAIBHUX TPAHCKPUNTIB miR-
155 B HSC, uio 3ymoBJIO€ mifiBUILleHHS PiBHS
KOHLeHTpauil TuMo3uHy-f4 (thymosin beta 4
X-linked - TMSB4X), sikuil npurHiuye ekcrpecito
reHa FoxO3a. IHiribyBaHHs npoaykuii npoTeiny
Fox03a, pucranbHoro kommnoHeHTa PI3K/AKT-
acoliloBaHOr0 CUTHAJbHOrO NLIAXY, IHAYKYE
cuHTe3 i cekpelito npodibposHux Mosekya HSC
[73]. HeobxigHo 3a3HayuTH, 1110 circIFT80 dyHk-
nionye sk ceR g5 miR-142, miR-568 Ta miR-634
i cmnpusie mporpecyBaHHIO KOJIOPEKTAJIbHOTO
paKy ULJISIXOM iX HalliJIloBaHHS Ha [3-KaTeHiH [74].

AumugibposHi circR

CircDIDO1. AuTudibposna circR reHa
cMepTb-iHAyKyo4yoro obJuitepatopa 1 (circR
Death inducer-obliterator 1 - circDIDO1) nmorsu-
Hae miR-141-3p, Aka npUrHiyye eKclpecito npo-
teiny PTEN, wjo iHribye nepefadyy 30y KeHHS 3
PI3K Ta HeraTuBHO peryJ/oe Npouec po3BUTKY Pi-
6po3y nedinku [75-77]. Hagekcnpecisa circDIDO1
a6o inri6yBanHs miR-141-3p 3a paxyHok 6JI0Kagu
PI3K/AKT-curnanbHoro uuwisixy nos’sizaHi 3 mpu-
THiYeHHSIM NpoAyKIUil Npodi6pOTUYHUX MOJIEKYJ
HSC. HupkynasapHa PHK circDIDO1, giroun gk ceR
A miR-141-3p, npurnivyye aktusauito HSC. [Ipu
MAXKXII Bii3Ha4Ya€THCA 3HWXKEHHS PiBHS eKCIIpe-
cii circDIDO1, mo npu3BOAUTbL A0 36iJblIEeHHSs
KOHIeHTpallii aKTUBHUX TPAaHCKpUNTIB miR-141-
3p, IKi IPUTHIYYIOTh €KCIIpecito iHri6yro4oro reHa
PTEN. Takum yuHoM, fedinuT circDIDO1 nmpusBo-
JIUThb 0 pO3BUTKY $i6bpo3y nedinku [75,78].

CircCDK13. IIpo/ieMOHCTPOBAHO, 1110 aHTHU}i6-
po3Ha circR nukJiH3anexxHoi kinasu 13 (circR cyclin
dependent kinase 13 - circCDK13) inri6ye TpaHc-
Aaykuito curHany PI3K/AKT uuisixoM 36iiblieHHs
ekcnpecii PTEN. Tak, nyupkyssipHa circCDK13 mae
3JaTHICTb NOMIMHATH MiR-17-5p, ska mpuUrHivye
ekcrpecito JisnHanetunaTpaHchepasu 2B (lysine
acetyltransferase 2B - KAT2B). Toai sik KAT2B cripu-
s1€ TPAHCKPUILLil reHa [106yJ1iHa MOJIOYHOT0 XKUPY-
enigepManbHoro ¢paktopa pocty 8 (milk fat globule
EGF Ta factor V/VIII domain containing - MFGES),
SIKUM iHTi6ye yOIKBITUHW/IIOBAHHS Ta Jerpajalito
npoteiny PTEN. TakuM 4MHOM, 3HU>KEHHS eKCIlpe-
cii circCDK13, mo cnocrepiraerbcs npu MAXKXII,
BUKOPUCTOBYIOYM Bicb miR-17-5p/KAT2B/MFGES,
MPU3BOAUTS A0 3HMKeHHA npoaykuil PTEN ta pos-
BUTKY i6po3y nediHku [79-81].

BrnivB circR Ha poO3BUTOK NEYiHKOBOTO
¢ibpo3y 3a paxyHok peryasnii PI3K/AKT-aco-
[[ill0BaHOT'0 CUTHaJIbHOrO HLIAXYy npu MAMXII
npeACcTaBJeHUN HAa PUCYHKY 4.
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Protein data bank.

CircR-onocepedkogaHa pez2yasyia akmus-
Hocmi Wnt/[-kamenin- ma YAP/TAZ/Hippo-
acoyiiioBAHO20 CUZHA/ILHO20 WASXY pO38U-
mkKy ¢hiGpo3y neviHkKu

AumugibposHa circR

Circ608. Ha cworoaHi igeHTHdiKOBaHO
oaHy circR - circ608 HSC, ska 6epe y4yacTb y
peryasnii akTuBHOCTi Ak Wnt/f3-kaTeHiH-, Tak
i YAP/TAZ/Hippo-acol1iiiloBaHOT0 CUTHaJIbHOT'O
HIJISXY pO3BUTKY $i6po3y nevinku. Lupkynsp-
Ha PHK circ608 BukoHye ¢yHKnio ceR mono
miR-222, mimeHHo akoi € PTEN-iHaykoBaHa
kiHaza 1 (PTEN induced kinase 1 - PINK1).

3HmxeHHs miR-222 3amnob6irae pgerpaganii
[-kaTeHiHy i aKTUBYE eKclpecilo HEraTUBHOIO
peryasitopa YAP/TAZ/Hippo-aconifioBaHoro
CUTHaJbHOTO HIAXY. BpaxoBytouy, o MAMKXII
CYNIPOBO/KYETbCSI 3HUKEHHSM DiBHA eKcIpe-
cii circ608 Ta nmigBulleHHAM piBHA miR-222,
i 3MiHM aKTUBYI0OTb Kk Wnt/B-KkaTeHiH-, Tak
i YAP/TAZ/Hippo-aconiiioBaHui CUTrHaJIbHUN
HLJISX pO3BUTKY pi6bpo3y neuvinku [82].

CircR-onocepedkoeaHa pez2yasiyiss akmus-
Hocmi Notch-acoyitioeaHo2o cucHa1bHO20
wL1sXy po3sumky ¢hi6po3y neuiHku
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Aumugibposua circR

CircFBXW4. Y peryasuii aktuBHocTi Notch-
acouifi0BaHOI'0 CUTHAJBHOIO LLISXY PO3BUTKY
¢ibpo3y mnediHku 6epe y4yacTb aHTU(DiIOpO3HA
circFBXW4. 3HmXeHHs1 eKcrnpecil LUPKYJIspHOI
PHK 6inka 4, skuii Mmictuth nostopu F-box/WD
(circR F-box i WD repeat domain containing 4
- circFBXW4), € xapakTepHOI0 03HAaKOl PO3BU-
TKy ¢ibpo3y neuinku npu MAXKXIIL. HupkyasapHa
PHK circFBXW4 inri6ye akTuBarito Ta nposide-
pauito HSC 3a paxyHok morjinHaHHs miR-18b-
3p, Kka npurHidyye ekcnpecito nporeiny FBXW7
[83,84].

CircR-onocepedkoeaHa pez2yasyisi akmue-
Hocmi Hedgehog-acoyiiioeaHo20 cuzHa/1b6HO20
wL1sXy po3sumky ¢hiGpo3y neviHkKu

IIpogpibposma circR

Y perynsani aktuBHocti Hedgehog-acoi-
MOBAHOI'0 CUTHAJIBHOIO IIJISAXY PO3BUTKY $ibpo-
3y MeviHKHU 6epe y4dacTb circRSF1 [39].

CircR-onocepedkoeaHa pezyasayisa akmue-
Hocmi iHWUX wisxie po3sumky ¢hi6po3y ne-
YiHKU

IIpogpibposma circR

CircARID1A. Po3Butok ¢ibpo3y nediHku
npu MAXXII cynpoBoAXyeTbCA MiABUILEHHAM
KizbkocTi TpaHckpunTiB npodibposHoi circR
reHa npoteiHy 1A, AKMU MICTUTBH [OMEH B3a-
emoyii, 6aratuii Ha AT (circR AT-rich interaction
domain 1A - circARID1A) y uurtomuasmi HSC.
HupkynaspHa PHK circARID1A ¢yHKkuioHye sik
rybka mogo miR-185-3p, 6e3nocepeiHbOI0 Mi-
HIeHHIO sIKoi € reH COL1A1. TlifBULleHHA eKclpe-
cii circARID1A npu3BOAUTb A0 3HUXKEHHS MpeJ-
ctaBHUNOTBA mMiR-185-3p, mo cnpuse npoaykiii
Collal HSC Ta po3BuTKy ¢i6po3y nedinku [85].
Takoxx mokaszaHo, mo circARID1A Ge3mnocepen-
HbO 3B’s13yeThCs 3 miR-370-3p, MilleHHIO KO0 €
peuentopTBRII [86].

Aumugibpo3sHa circR

CircSCAR. Hapekcnpecis aHTHUGi6po3HOI
circSCAR, aconiioBana 3i MACT i HaisieHa Ha
TpaHcKpunT peryastopa ATP5B (steatohepa-
titis-associated circR ATP5B regulator - SCAR),
NpUrHiuye akTuBHicTh ¢ibpo6aacTiB. [Ipo-
JAeMoHCcTpoBaHO, 1o circSCAR, B3aeMoziryu
3 [B-cybomuHuneo MiToxoH/piasbHol AT®-
cuntaszu F1 (ATP synthase F1 subunit beta,
mitochondrial - ATP5B), sika € KOMIOHEHTOM
KOMILJIEKCYy MITOXOHApia/ibHOI TOPU NepexigHol
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npoHukHocTi (mitochondrial permeability tran-
sition pore - mPTP), 3mMeHIllye BUBiJIbHEHHS aK-
THBHUX KMCHEBMicHUX MeTaboJiTiB (AKM), Ta-
KUM YUHOM CTPUMYIOUHU MMPOAYKLIiIO KOJIAaTeHiB,
a-SMA Ta cekpernito nuToKiHiB ¢pibpobiacTtamu
neviHkU. 3HMKeHHA reHepauil circSCAR cnpusie
yTBopeHHI0 AKM Ta, K Hacail0K, NOCUJIEHHIO
akTUBHOCTI $i6po3yBaHHS TKaHHWHU NeYiHKH
[87].

Posib circR y po3BUTKYy iHCyliHOpe3uc-
TeHTHOCTI npu MAMKXII

CircHIPK3. Y po3BUTKY iHCYJIIHOPE3UCTEHT-
Hocti mpu MAXKXII oco6suBy poJib Bifirpae
circHIPK3, piBeHb ekcnpecii 1KOI OCHUTIOETHCS
Ha QoHi AIETU 3 BUCOKHUM BMiCTOM XUDY.

30KkpeMa NpOJEMOHCTPOBAHO, WO CTUMY-
JIALig oJleaTOM IHJAYKye eKcrnpeciio resa circR
roMeoOMeH-B3aEMOJi040l NpoTeiHKiHasu 3
(circR homeodomain-interacting protein kinase
3 - circHIPK3), sixa Ma€e 34aTHICTb NOTJIMHATH
miR192-5p. ¥ cBow udepry miR192-5p iHri6ye
aKTHUBHICTb eKcrnpecii TpaHckpunuiiHoro ¢dak-
Topa Fox01, mwo Bigirpae kaw4oBy poJib y IVII0-
koHeoreHesi [88]. Bifomo, mo B rematouuTax
daktop TpaHckpunuii FoxO1l omocepegkoBye
Jlito iHCyJiHy, iHTiOy10YM TpPaHCKPUIILiI0 T'eHiB
IGFBP-1, docdoeHonnipyBaTKkap60OKCHKiHA3H
(phosphoenolpyruvate carboxykinase - PCK1)
Ta I0K030-6-dpocdaTtasu (glucose-6-phospha-
tase - G6P). BpaxoByrwouu, ujo G6P 3ailicHioe
rifponi3 riwko30-6-pocdaTy 3 BUBIIbHEHHAM
BiJIbHOI TJIIOKO3M, MNiBUIIeHHS aKTUBHOCTI
dakTtopa Tpanckpunuii FoxO1 npusBoauTh A0
3HU)KeHHA PiBHA IVIiKeMil, a 3HWXKeHHs aKTUB-
HocTi ¢pakTopa TpaHckpunuii FoxO1l - no Bu-
HUKHeHHs rinepriikemii [89]. Hagekcnpecis
circHIPK3 Ta 3actocyBaHHsi aHTU-miR192-5p
cynpoBomxyeThcs iHrioyBanusaM PHK FoxO1 Ta
3HAYHUM NiJABUILIEHHAM piBHA IyikeMmii. BBaxa-
10T, 1110 NiABULeHHA piBHA ekcnipecii circHIPK3
CIIpUse€ rinepriuikeMii Ta po3BUTKY iHCyJIIHOpe-
sucteHTHOCTI [88]. Takox circHIPK3 icTtoTHo
BIJINBA€E Ha PO3BUTOK 3amnaJjieHHA Ta $ibposy
nediHKH, OCKiNbKU pakTop TpaHckpunuii Fox01
6epe y4acTb y perynasnii aktuBHocti NLRP3-
iHps1aMacoMu i € noTeHLIKHUM cynipecopoM ¢i-
6po3yBaHHs TKaHUH [90].

HupkyaspHi PHK, ski 6epyTb y4acTb y pos-
BuTKy L[/l 2 Tuny, npeacrasseHi y Tabauni 4.
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Tabauus 4
Iupkyasapui PHK, aconiitoBaHni 3 po3Butkom L1 /] 2 Tuny [91]
CircR PlBeHb... Edexr aii
eKkcrpecii
IIpodia6emuuHi circR
CircANKRD36 ) [Mopymye dyHKIit0 B-KIITHH 32 JJINOTOKCUYHUX YMOB i MOXKe Oy TH T0-
TeHIiHHUM 6ioMapkepoMm L|/] 2 Tuny
CircCCNB1 ) Mo>xe 6yTu ry6koro st miR-608 i miR-3907
CircGLIS3 ) 3B’s13yeThbcst 3 miR-1-3p i mo3uTuBHO noB’sizana 3 PI3K
CircHIPK3 Perysntoe piBeHb ekcripecii KJIF040BUX I'eHiB B-KJIITHH Y LypiB.
Moxxe 6yTH noTeHLiHHUM GioMapkepoM AiarHocTukH L/] 2 Tuny
Hsa_circ_0002590 ) Bzaemopie 3 miR-877-3p i Mozy/it0€ MiTOXOH/piaJIbHUH allONTO3
Hsa_circ_000372 Bszaemogie 3 miR-149-5p i npurnivye cekperito iHcysiHy
Hsa_circ_0071106 Moxe 6yTu noB’si3aHa 3 nporpecyBaHHsaM L[/l 2 Tuny Ta GyHKIiOHYyBaTU
SIK IOTeHUiHHUN 6ioMapkep A fiarHocTuku /] 2 Tuny
Anmudia6emuyHi circR
Circ_0009024 2 Moxxe 6yTH noB’si3aHa 3 nporpecyBaHHsaM L[/l 2 Tuny Ta GyHKIiOHyBaTU
SIK MOTeHUIiHHUN 6ioMapkep A fiarHocTuku L/l 2 Tuny
CircTULP4 \ 3B’sA3yeThCA 3 rno-miR-504, BryinBaro4u Ha ayTodarito B-KIiTHUH OCTpiB-
uiB Jlanreprasncy
Hsa_circ_0005686 Bzaemozie 3 miR-877-3p i Moay/it0€ MiTOXOH/[pia/IbHUH AMlONTO3
Hsa_circ_0016196 Peryutoe npoJtideparniro B-KJIiTHH Yepe3 CUTHAJIbHUH IIJISX MiR-7222-
3p/SOAT1/umknain D1
Hsa_circ_0016198 \A Bzaemogie 3 miR-877-3p i Moay/t0€ MiTOXOH/[pia/IbHUI aMlONTO3
Hsa_circ_0056891 J 3B’s13yeThbcst 3 miR-19a-3p i no3uTHBHO nMoB’sizana 3 AKT
Hsa_circ_0063425 2 Mo>ke BUKOPUCTOBYBATHUCSA AK JlarHOCTUYHUI Mapkep L/l 2 Tuny
Hsa_circ_11783-2 \A Bzaemogie 3 miR-149-5p i npurHiuye cekpeuito iHCyniHY

BHUCHOBKU

Possutok MAXKXII cynpoBogKyeTbCcs 3Mi-
HOI aKTUBHOCTI ekcnpecii circR. Hampukiaag,
MAXXII aconiroeTbcss 3 MiIBUIIIEHHSIM aKTHB-
Hocti ekcnpecii circ_0057558, circ_002581,
circR_021412, circRSF1, circARF3 Ta 3i 3HU-
J)KEHHSIM piBHA TreHepalii circR, Takux £k
circ_0046366, circ_0046367, circSCD1, circH19.
BcraHoBsieHo, wmo circR BifgirparoTb BaXJUBY
posb y po3BuTky MAXXII. [lokasaHo, 10 BU-
HUKHeHHA Ta nporpecyBanHsa MAXKXII nos’si3aHi
3 NiABUILEHHSAM pIiBHA eKcnpecil nmpocreaTos-
HUX, 1po¢i6bpo3HUK, Mpo3anajbHuX i mpojiabe-
THUYHHUX circR Ta 3HMXEHHAM aKTHUBHOCTI circR,
dyHKIiOHANILHO HallileHUX Ha iHribyBaHHA
MeXxaHi3MiB PO3BUTKY CTeaTo3y, 3anajeHHs, ¢i-
6po3y neviHKU Ta iHCYyJIiHOpe3ucTeHTHOCTI. Oco-

6JIMBOCTi crekTpy circR-TpaHckpunToMa XBo-
pOro BU3HAYalOTh IHAUBIAYa/bHICTb XapaKTepy
nepebiry 3axBoproBaHHs. [leBHi curHaTypu circR
XapaKTepu3ywTh CcircR-TpaHckpunTomy, €Ki
acouiiioBaHi 3 pisHUMU NMaTOMOPQOJOTIYHUMU
3MiHaMM TKaHWHU NediHKW. [JlocTaTHS clelu-
¢biuHicTb 3MiH ceKTpy circR y TKaHUHI MediHKH
Ta CUPOBATLi KpOBI y NOEAHAHHI 3i CTIUKICTIO
circR go perpagyrouoi gii ek3onykJieasu PHKasu
R [03BOJIAIIOTE BUKOPUCTOBYBATHU circR sk aia-
THOCTUYHI 6iomapkepu. [as aetekuii circR pos-
po6JIeHO HU3KY HOBUX METOAIB JIOCJi/I)KeHHH,
TakKuXx sk [udpona kpanauHHa [IJIP (droplet dig-
ital PCR - ddPCR), i3oTepMmiyHa ekcrioHeHLiiTHa
ammutidikania Ta ammaidikaiiss KOB3HOTO UKJIY
[92]. 103a BcsikuMU cyMHiBaMu, po3po6Ka Jikap-
CbKUX 3aC06iB, 1[0 PETY/IIOITh PiBeHb eKcnpecii
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Ta BMICTY TapreTHHUX CircR, Moxke 3Ha4HO NiJiBU- KonduikT iHTepeciB: aBTOpU NOBigOMJIsA-
muTH epekTuBHicTh Tepanii MAXKXII, oco6i1BO  HOTh NPO BiAICYTHICTb KOHPJIIKTY iHTEpECiB.

y BUIIa/IKax [IPOrpecyoyoro nepeoiry.
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JIBH3 «YsczopodcbKull HayloHaabHUU yHigepcumemy, . meduvnuli pakysbmem, kagpedpa nediampii
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Pe3wome. Bcmyn. l'ocTpi pecnipaTopHi iHpekIil BepXHiX AUXaJbHUX IJISXIB € OAHIEI0 3 TOJIOBHUX IJ106a/1b-
HUX IP06JIeM 0XOPOHH 37,0poB’s1. [loBigomusinocs, o yacTi roctpi iHp ekl BepxHiX AUXaJbHUX HUISAXIB MOXKYTh
CYTYBaTH TPUTEpaMU XPOHIYHHUX XBOPOO, HacaMIilepe/ 3aXBOPIOBAaHb AWXaJbHUX LUISAXIB, X04a MEXaHi3MH
BIJIMBY € HEJJOCTaTHbO BUBYeHI. HaraspHui iHTepec CTaHOBJIATE BiZIOBiAHI Mpo3anajbHi MapKepy Ta aHTU3a-
naJsibHi peakiii, 1o GopMy0Th MeTaboMiIuHY aZjanTalil0 XBOPUX B YMOBaX /il TAKUX TPUTePiB 3anasieHHs, sK ro-
cTpi iHpeKIil BepXHiX JUXaIbHUX LISAXIB, 0COBJIMBO Y AiTEH pisHUX BikOBUX rpym. PO60TH, TpUCBsYeHi JaHOMY
MMTAHHIO, He PO3IVIAAAI0Th JJAHUH CTaH MOBHOO MipOI0 IK KOMIJIEKC MeTa6b0/IiYHUX 3pYLIEHb, SIKi TepebiraroThb
y AiTeH, 110 He JJae MOXKJIMBICTD BifiCTiAKyBaTH pOpMyBaHHS, B3aEMO3B’SI3KH Ta HACJIIJKH LIUX 3MiH y JUTIIOMY
oprasismi.

Mema docaidxceHHs1 - BUBYUTH POJIb Ta B3a€EMO3B'I3KM MapKepiB 3anajieHHs] Ta NOKAa3HUKIB aHTHOKCH-
JaHTHOTO 3aXUCTy y AiTel Nij BIVIMBOM FOCTPHUX peClipaTOPHUX 3aXBOPIOBaHb BEPXHIX AUXaJIbHUX ILJIAXIB.

Mamepiaau ma memodu. 06ctexxeHo 30 mKkoJsspiB Bikom 10-14 pokiB, XBopuxX Ha rocTpi pecmipaTop-
Hi iHdeKIil BepXHiX JUXaJbHUX IJIAXIB, i3 HUX XJIOMYUKIB 6ys0 16, niB4yaTok — 14. [liTu 6ysiu po3mnofiieHi Ha
ABi rpynu: 7-10 pokiB (12 xBopux) Ta 10-14 poxkiB (18 xBopux). ['ocTpi iHGeKLii BEpXHiX JUXaTbHUX IIJISAXIiB
KJIIHIYHO MPOSIBJISINCE y BUIVIAZI pUHITIB, GapuHriTiB, ToH3uiTiB. [Ipo3anasipHi Mapkepu y AiTeld BUBYa-
JIM JOCJIJPKYIOYU CTaH OKUC/IHBAJIBHOIO rOMeocTa3y 3a aKTUBHICTIO IEPBUHHUX, IPOMIDKHUX Ta BTOPUHHUX
NPOAYKTIB NMepeKHCHOro OKUC/AeHd JinifiB. CHCTeMy aHTHUOKCUJAHTHOTO 3aXUCTY AOCAi[KyBaly 32 BMiCTOM
- CYyNepoKCUAAMCMYyTa3u Ta Miejsonepokcuasu. KoHTposbHy rpyny ckjaau 20 NpakTUYHO 3J0pPOBUX JiTeH.
PesysnbpraTu fociimxkenb 06pobJieHi 3a OOMOro0 MakeTa CTaATUCTUYHUX nporpaM «Exel», 3 BupaxoByBaHHSIM
cepefHiX BeJTMIMH nokasHukiB (M), cranapTHoi noxubku (M). JJocToBipHiCTh po36ikHOCTEH cepeiHIX BETMUUH
(P) Bu3Havasm 3 fonomoroto Kputepito CTeiogeHTa. [IpoBesieHo KopensiiHHUN aHasli3 OTPUMaHUX NOKAa3HUKIB
3 iX MoJa/bIlIKMM aHaJi30M.

Pe3zyabmamu docaidsceHb. AHATI3 OTPUMAaHUX JAaHUX CUCTEMH ITIEPEKUCHOr0 OKHC/IEHHS JIiMTi/[iB BUSIBUB, 1[0
y xBopux 7-10 poKiB criocTepiraoTbcs MOMiIpHO BUCOKI NOKa3HUKU AK EPBUHHUX, TaK | BTOPUHHUX CIOJIYK,
1110 TepeBUILIYE BiANOBiHI MOKa3HMKM 30poBUX fiTel y 1,2-2,8 pa3y. Y giteit 10-14 pokiB, mo nepebyBasu mij
BIUIMBOM TOCTPUX iHQEKIiH BepXHIX JUXaJTbHUX LUIAXIB Bil0YBAa€ThCs 3HAYHA iHTeHCHOiKallis epeKHuCcCHOro
OKHCJIeHHs JIiniZiB i3 piskum 3pocTtaHHAM y 1,9-3,9 K nepBUHHUX, TaK i BTOpUHHUX crioayk (p<0,05). OTpuma-
Hi laHi cBig4aTh, 110 y AiTel npeny6epTaTHOro Ta my6epraTHOro Biky 10-14 poKiB MpoCTeXyOThCS LOCTOBipHIi
MeTaboJIiYHi 3pyIIeHHs, 1o Bijo6paxaloTh iHeKIiiHHe 3amajleHHs Ta HOro MOCUJIeHHsI B YMOBAXx il TOCTPUX
iHdekuil BepxHixX JUXaNbHUX NUISAXiB. BusHaueHHs GpepMeHTiB, 10 3a6e3MeYyIoTh aHTHOKCHAAHTHHUH 3aXUCT
JUATSYOTO OpraHi3My BiJ] MOIIKO/MKEHHS] aKTUBHUMU GOpPMaMHU KUCHIO IIPH iHAYKIil MepeKUCHOTO OKUC/IEeHHS
JIiNiZiB mpy Horo posrany:KeHHi Ta aKTUBAaIlii, T0Ka3a/0 3aJeXXHICTh BiJj BIUIMBY rOCTPUX iHOEKIil BepXHiX qu-
XaJIbHUX IUIsAXiB. HaW6inb1 3HavyIe 3HMKEHHS MOKa3HUKIB aHTUOKCUAAHTHOTO 3aXUCTY — CYyNIEPOKCHA3H B
2,3 pasy (p<0,05) cnocrepiranoce y aitel 10-14 pokiB B yMoBax Aii rocTpux iHQeKI[ii BEpXHiX JUXATbHUX IJIs-
XiB. AHaJIi3 KOpEeJSTUBHUX 3B’SI3KiB MOKA3HUKIB MMEPEKUCHOr0 OKUCJIEHHS JiNiAiB Ta MOKa3HUKIB aHTHOKCH-
JAHTHOTO 3aXHCTy MOKAa3aB HAaCTYIHe: MOKAa3HUKHU KopeJisaLil y mkoJsapiB 7-10 pokiB Mixk Miesionepokcu1a3oto
Ta riipornepeKkrucamMu ckaiu r=- 0,689, miesonepokcu1asu ta cynepokcuaaucmyTasu r=0,541. BignoBigxi gani
BKa3yOTh, 1[0 MPOLeC € NiIKOHTPOJbHUNA aHTUOKCHAAHTHUM BIJIMBAM i MOXKe PO3IJISAATHUCS IK MEeTabO0JidHO
ajantaniiHui. Hu3bKi MOKa3HUKU KOPEJSITUBHUX B3aEMO3B’'SI3KIB criocTepiraiuce y xsopux 10-14 pokis miz
BIIMBOM roCcTpHX iHeKLil BepxHiX AuXaJbHUX NIAXiB. Tak, BUsIBJI€HO 3HUKEHHS B 2,4 pa3y piBHSA KOpPEJSTUB-
HHUX B3aEMO3B’I3KiB OKa3HUKIB Mi€eJionepoKcy1asy i rifponepekucis r=0,269, i 1,6 pa3y nokasHUKiB Miesomne-
POKCHA3H i CynepoKCUAANCMYTa3u BignoBigHo r=-0,278. /laHi cBiiuaTh, 1[0 Y XBOPUX BiI6YBaEThHCA HaAMIipHE
YTBOPEHHS IAPOKCUJIBHUX CIOJIYK i CHCTeMa aHTUOKCUAHTHOTIO 3aXMCTY He B 3M03i aJleKBaTHO KOHTPOJIOBA-
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TH BiANOBiAHI mpouecy, sKi opMyIOThCS IiJ| BIVIMBOM rOCTPHUX iHQEKI[il BEpXHIiX JIUXaTbHUX HIJISIXIB, 110 MOXe
PO3TIAaTUCA K TPOSIB MeTaboJ1ivyHOi n3aaanTarii.

BucHogku. TakuM YMHOM, AOCJi[P)KeHHsI PoJi mpo3anajbHUX MapKepiB Ta aHTUOKCUJAHTHOIO 3aXUCTy Y
JliTel BUSBWJIO iX TiCHMH QYHKLiOHa/JbHUM B3aEMO3B’SI30K, CIPSIMOBAHUH Ha YCyHeHHs MaTOJIOTIYHOI Aii iH-
dekuiliHoro 3anaseHHs. Y aitei 7-10 pokiB ¢epMEHTH aHTHOKCHUAAHTHOI'O 3aXHUCTY Mi€JloNepoKcH/ia3a Ta
CyNepoKCUAIUCMYTAa3a, AiI0UM Y3ro)KeHO, KOHTPOJIIOIOTh Mepebir Ta iHTeHcudiKalilo MpoleciB nepeKrucHOro
OKUCJIeHHS JiNMiAiB, 110 CBIAYUTH NpO Te, L0 NpoLecH NepebyBaloTh Y CTaHi MeTaboi4HOI afanTauii. Y XxBopux
10-14 pokiB miz BIJIMBOM rocTpux iHpeKniil BepXHix JUXaJTbHUX IUIAXIB CHIOCTEPIraloThbCsi HEKOHTPOJIbOBAaHA
AHTUOKCUAAHTHOIO CUCTEMOI0 iHTeHcHdiKallisl MpoLeciB IepeKUCHOr0 OKUC/IEHH JiMiAiB, 1110 CBiAYUTH PO Me-
TaboJiuHy AM3afanTalilo y Hux giTeu.

Kiro4oBi cs10Ba: ATy, rocTpi pecnipaTopHi 3aXBOpOBaHHS BEPXHIX AUXaTbHUX LLISAXIB, FOCTPi peKypeHTHI
pecnipaTopHi 3aXBOpIOBaHHs, MapKepH 3anasieHHs, aHTUOKCHU/IAaHTHU M 3aXUCT, MeTaboJlivHa aJlanTallis.

Markers of inflammation and antioxidant protection in children under the influence of acute
respiratory diseases of the upper respiratory tract
Bilak V.M., Ihnatko L.V.

Abstracts. Introduction. Acute respiratory infections of the upper respiratory tract are one of the main global
health problems. It has been reported that frequent acute infections of the upper respiratory tract can serve as trig-
gers for chronic diseases, primarily respiratory tract diseases, although the mechanisms of influence are not well
understood. Of urgent interest are the corresponding pro-inflammatory markers and anti-inflammatory reactions
that form the metabolic adaptation of patients under the influence of such inflammatory triggers as acute infec-
tions of the upper respiratory tract, especially in children of different age groups. Works devoted to this issue do
not fully consider this condition as a complex of metabolic changes that occur in children, which does not provide
an opportunity to monitor the formation, relationships and consequences of these changes in the child’s body.

The purpose is to investigate the role and relationships of inflammatory markers and indicators of antioxidant
protection in children under the influence of acute respiratory diseases of the upper respiratory tract.

Materials and methods. 30 schoolchildren aged 10-14 years, with acute respiratory infections of the upper
respiratory tract, were examined, 16 of them were boys, 14 were girls. The children were divided into two groups:
7-10 years old (12 patients) and 10-14 years old (18 patients). Acute infections of the upper respiratory tract were
clinically manifested in the form of rhinitis, pharyngitis, tonsillitis. Pro-inflammatory markers in children were
studied by examining the state of oxidative homeostasis by the activity of primary, intermediate and secondary
products of lipid peroxidation. The system of antioxidant protection was examined by the content of superoxide
dismutase and myeloperoxidase. The control group consisted of 20 practically healthy children. The results of
the research were processed with the help of the «Exel» statistical program package, with the calculation of the
average values of the indicators (M), standard error (m). The reliability of the differences in the average values
(P) was determined using the Student’s criterion. A correlation analysis of the obtained indicators was carried
out with their further analysis.

Results. The analysis of the obtained data of the lipid peroxidation system revealed that moderately high
indicators of both primary and secondary compounds are observed in patients aged 7-10 years, which exceeds
the corresponding indicators of healthy children by 1.2-2.8 times. In children aged 10-14 who were under the
influence of acute infections of the upper respiratory tract, there is a significant intensification of lipid peroxidation
with a sharp increase of 1.9 - 3.9 in both primary and secondary compounds (p < 0.05). The obtained data indicate
that in prepubescent and pubertal children aged 10-14 years, there are significant metabolic changes that reflect
infectious inflammation and its intensification under the conditions of acute infections of the upper respiratory
tract. Determination of enzymes that provide antioxidant protection of the child’s body against damage by reactive
oxygen species during the induction of lipid peroxidation during its branching and activation showed dependence
on the influence of acute infections of the upper respiratory tract. The most significant decrease in indicators of
antioxidant protection - superoxidase by 2.3 times (p < 0.05) was observed in children aged 10-14 years under
conditions of acute upper respiratory tract infections. The analysis of correlative relationships of indicators
of lipid peroxidation and indicators of antioxidant protection showed the following - correlation indicators in
schoolchildren aged 7-10 between myeloperoxidase and hydroperoxides were r = - 0.689, myeloperoxidase and
superoxide dismutase r = 0.541. Relevant data indicate that the process is under the control of antioxidant effects
and can be considered as metabolically adaptive. Low indicators of correlation relationships were observed in
patients aged 10-14 years under the influence of acute infections of the upper respiratory tract, thus a 2.4-fold
decrease in the level of correlation relationships of indicators of myeloperoxidase and hydroperoxides r = 0.269,
and 1.6 times of indicators of myeloperoxidase and superoxide dismutase, respectively, r = - 0.278. The data show
that in patients there is an excessive formation of hydroxyl compounds and the system of antioxidant protection
is not able to adequately control the corresponding processes that are formed under the influence of acute
infections of the upper respiratory tract, which can be considered as a manifestation of metabolic maladaptation.
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Conclusions. Thus, the study of the role of pro-inflammatory markers and antioxidant protection in children
revealed their close functional relationship aimed at eliminating the pathological effect of infectious inflammation.
In children 7-10 years old, the antioxidant protection enzymes myeloperoxidase and superoxide dismutase
acting in concert control the course and intensification of lipid peroxidation processes, which indicates that
the processes are in a state of metabolic adaptation. In patients aged 10-14 years, under the influence of acute
infections of the upper respiratory tract, uncontrolled antioxidant system intensification of lipid peroxidation
processes is observed, which indicates metabolic maladaptation in these children.

Key words: children, acute respiratory diseases of the upper respiratory tract, acute recurrent respiratory
diseases, markers of inflammation, antioxidant protection, metabolic adaptation.

Bctyn

[ocTpi pecnipaTopHi 3axBoptoBaHHs (['P3) €
HaWIOUIMpPEeHIIIMMU B CTPYKTYpI 3arajibHoi 3aXBO-
proBaHocTi giteil. [P3 - ne rpyna 3axBoproBaHb,
pi3HUX 32 eTioJIoTi€l0 Ta JioKasi3alji€to iHpeKIii-
HO-3aMaJIBHOI'O MPOLECy Ta CXOXKUMHU MexXaHi3Ma-
MU po3BUTKY. [0CTpi pecnipaTOpHi 3aXBOPIOBaHHS
BepxHix AuxanbHux nuisxis ('P3B/X) sk yacTuHa
['P3 € ofiHi€l0 3 TOJIOBHUX VI00A/IBHUX MPOGIEM
oxopoHHu 370poB’a [1,2,3]. IoBigomasnocs, 1o
['P3B/JIX miABUILYIOTh CIPUHMHATIUBICTD AUXasb-
HUX UUISXIiB /10 XPOHIYHUX XBOPO6, NepeyciM 0
OpoHxia/IbHOI acTMH, Ta MOXYTb BUCTYNAaTHU K
TPUrepH 3arocTpeHb, X04Ya MEXaHi3MH BIUIUBY
HEeJIOCTAaTHbO 3’sICOBaHi Ta BHUBYeHi. [Hpekil au-
XaJIbHUX UUIAXIB, CIPpUYUHEH] AK BipycaMH, Tak
i/abo aTUmoBUMU OaKTepisiMU, OGEPYTh y4acTb y
naToreHesi actTMu. 30KpeMa, AesiKi BipycH, Taki K
pecnipaTOpHO-CUHIUTIaJIbHUM BipyC, pUHOBIPYC i
BipycH rpuny/naparpuiy, MOXyTb CIPUATH MPO-
SIBY aCTMAaTUYHOTO GEeHOTHITY, OYAYIM TAKOXK MPHU-
YeTHUMH [0 IHAYKLII 3aroCTpeHb 3aXBOPHOBAHHA.
BBaka€eThcs, 110 MeTaboJIiuHI Mpolecu iMyHHUX
KJIITUH 32 MaTOTeHHUX YMOB TiCHO MOB’s13aHi i3
3aroctpeHHsIMU acTMH [4,5,6]. Bonnouyac 'P3B/X
MOXYTb [PU Ba)XKOMY Iepebdiry 3axBOpPIOBaHHS
COPUSATH TochiTasizauii XBOpuX, 1[0 MOTpebye
pO3IIUpPEHHS] MeIMKaMeHTo3Hoi Teparmii Ta ¢op-
Mye Oinbil Baxkki Haciigku [7,8]. Mopdosoriu-
HOIO OCHOBOIO 3allaJIeHHs B AWXaJIbHUX LLJIAXaX €
y4acTb Y HbOMY BeJIMKOI KiJIbKOCTi epeKTOpHUX
KJIITUH, MepeBaXXHO HeWTpodiyiB. 36inblIeHHS
KiZIbKoCTi HeUTpoOiNiB xapaKTepHe [Js MOSIBU
iHdekuil B AUXaNbHUX LUISAXaX. Y HOPMI 6i1bLIiCTh
HeUTpoQi/NiB 3HAXOAUTHCS B CTaHi CIOKOIO.
®yHkIioHa/IbBHI MOXJ/IMBOCTI HeUTpodiNiB po3-
KpPUBAIOThCA Julle micas akTy ix cTumynsiuii,
siKa pi3ko 3MiHIOE ix MeTabosiyHuM npodiab [9].
fAK Hac/aiJOK — 3HAaYHO 3pOCTAE CIOXKUBAHHA KUC-
HIO i yTBOPEHHS CUJIbHUX 6I00KCU/IAHTIB, 30KpeMa
BiIIbHUX paZjUKaJliB, TAKUX AK CylepOKCUJaHiIOH
pajivKaJ, NepeKUC BOJAHIO, TIZPOKCUJI paJihKaJl,
CUHIJIETHUM KUceHb. [IIBUAKICTB i cua, 3 IKOIO
BUHUKAIOTh JaHi peaxuil, JaJyd MOXJMBICTb Ha-
3BaTH ix pecnipaTOpHUM BUOYXOM, SIKHUM J1a€ MO-

LITOBX [0 BUJUJIEHHA Mi€JIONEepOKCUIA3U i pa3om
3 rajJoreHaMM CkJ1aZaTh edeKTOPHUH JaHLOr
[UTOTOKCUYHOCTI HeWTpodina, mo Bigobpakae
MeTaboJliyHI afianTaniiiHo-3axucHi peakiii opra-
HizMy [10]. BogHouac Takuit MexaHi3M, y pasi Horo
HaJIMipHOTO ¥ HEKOHTPOJIbOBAHOTO YTBOPEHHH,
3allyCKa€ MeXaHi3Mu pyHHarlil 6iosoriYyHUx Me-
M6paH KJITUH MillleHel 3 MOCWJIEHHSIM Iiepe-
KHCHOI'O OKHMCJIEHHS JIiNiAiB 1 3HM)KEHHSIM aH-
THOKCHUJAHTHOI'0 3axXWCTy, IO MOXe CyIpOBO-
JOKYBaTUCh MeTaboJliyHOI Ju3ajanTaiier. Ha-
raJlbHUM IHTepec CTaHOBJATHL BiJNOBIJHI Mpo-
3amnaJibHi Ta aHTH3alaJlbHi peakiiii, 1o GopMyI0Th
MeTaboJliYHy afanTallilo XBOPUX B yMoOBax Aii
TaKuUX TPUTepiB 3amajieHHs, K roctpi iHdekuii
BEPXHIX AWXaJbHUX LIAXIB, OCOGJMBO y AiTel
npeny6epTaTHOro Ta nybepraTHoro Biky (10-14
pokiB). Po60TH, MpUCBsiYEH] JaHOMY TUTAHHIO, HE
pO3I/IAAAI0TE JAHUM CTaH MOBHOIO MipOIO IK KOM-
IJIEKC MeTaboJIiYHUX 3pYIIeHb, SIKi MepebiraroThb
npu 'P3B/IX y piTel, 1110 He Ja€ MOKJIUBICTD BiJl-
cniakyBaTh GOpMyBaHHS, B3a€EMO3B’SI3KU U Ha-
CNJKY LUX 3MIH y AUTA4YOMY Oprasismi. Po3mis-
HaBaHHA [IPUXOBAHUX MeXaHIi3MiB peakLii AUTAYO0-
ro OpraHiaMy Ha 3alaJIbHUU IpoLeC IPHU FOCTPUX
pecripaTopHUX iHQEKIisIX 3a/IUIIAETHCS OCTATOY-
HO He BUpillleHO Npo6JeMolo, i mogasbiii goci-
JKeHHS1 MaloTb 6y TH CIPSIMOBaHi Ha BUSHAYeHHS
KJIIOYOBHUX eJIEMEHTIB, sIKi 6epyTh y4acThb y pery-
JIALil 3anajzbHOl BiANOBiAl AUTAYOrO OpraHisMmy
JLJIs1 JOCATHEHHs 6a/laHCy IOKa3HUKIB [Tpo3amnasib-
HHX MapKepiB Ta aHTUOKCUAAHTHOTO 3aXUCTY.

MeTa aociaigKeHHs

Jocaiautu posib i B3aEMO3B'SI3KM MapKepiB
3araJieHHs Ta NOKa3HUKIB aHTUOKCUJAHTHOIO 3a-
XUCTY y JiTel Nij, BIVIMBOM IOCTPHUX pecipaTop-
HMX 3aXBOPIOBAHb BEPXHIX AUXaJbHUX LIJIAXIB.

Marepiasu Ta MeTOAUN

O6ctexkero 30 mkossApiB BikoM 7-14 pokiB,
xBopux Ha ['P3B/IX i3 HuX x/0mM4yuKiB 6ysn0 16,
JliByatok - 14. /liTu 6y/su po3mnoisieHi Ha ABi rpy-
nu: 7-10 pokiB (12 xBopux) Ta 10-14 pokis (18
XBOpUX). Mapkepu 3anajieHHs1 y AiTell BUBYaIU
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Ha 4-5 [leHb 3aXBOPIOBaHHS, JOC/IKYIOUU CTaH
OKHCJIIOBAJILHOI'O TOMEeOCTa3y 3a aKTUBHICTIO Ta-
KHUX [I0KA3HUKIB: IEpBUHHI Ta IPOMDXKHI IPOAYKTU
nepekvcHoro okucaeHs jiniais (I10J1): i3onboBaHi
noBiiHi 38’13ku (I[13) nmieHoBi koH'roraTtu (/K),
riaponepekucu (I'1l) y MeMOGpaHax epUTPOLIUTIB 32
Bostueropckuii LA. 3i cniBaBT. [11], KiHIEeBi peyo-
BUHU NEPEKHUCHOTO0 OKUCJIEHHA JINiAiB — aKTUBHI
MPOJIYKTH, SIKi pearytoTh i3 Tio6ap6iTypoBOO KHC-
sototo (TBK-AIl) y cupoBatii XBOpuX 3a TECTOM
3 Tio6apbiTypoBOI KUC/JIOTOKW 3a [aBpuIOBUM
B.B. 3i cniBaBT. [12]. CHcTeMy aHTUOKCHUJAHTHO-
ro 3axXMCTy JOCJiPKYBalu 3a BMICTOM B €pUTPO-
LJUTax KpOBi aHTUPaAUKaJbHOro ¢GepMeHTy -
cynepokcugaucmytasu (COJ) 3a OBcsAHHIKOBOIO
JLM.3icmiBaBT.[13],aKTUBHiCTb Mi€sIONIEpPOKCHAA3U
(MIIO) - 3rigHO 3 METOJUYHUMH PEKOMEHAALIIMH,
JUIsl OLLIHKU IMYHHOI'O CTaTyCy JIIOJUHHU 3 BHBe-
JleHHsIM nuToxiMiuHoro koedinienta (LXK). KoH-
TPOJIBHY I'pyny ckjaau 20 IpakTU4YHO 3[0pOBUX
JliTeil. PesynbTaT nociaimxkeHb 06pob6JieHi 3 0mo-
MOro010 [IaKeTa CTaTUCTMYHUX nporpaMm «Exel», 3
BUPaxXOBYBaHHAM CepeJIHiX BeJIMYUH IOKa3HUKIB

(M), cranmapTtHOi moxubku (M). JlocToBipHicTb
po36ixkHOCTeN cepefiHiX BesUyuH (P) BU3Hauaiu
3 ponomorow kpurepito CTeiogeHTa. [IpoBeseHo
KOpeJIILliINHUM aHaJli3 OTPUMAaHUX [NOKAa3HUKIB 3 IX
N0JA/IbIINM aHaJIi30M.

Pe3ysibTaTH J0CAiJ)KEeHb

JlocmipkeHHA Ta NOJAJIbIIMK aHali3 OTpH-
MaHUX JaHUX CUCTEMHU IEePEKHCHOTO OKUCJIEHHHA
JIiNiZiB BUABUB, 110 Y AiTer 7-10 poKiB, XBOpUX
Ha 'P3B/IX, ciocTepiratoTbcsl NOMipHO BUCOKI MO-
Ka3HUKHU fIK IEPBUHHUX, TaK | BTOPUHHUX CIIOJIYK,
110 [epeBUILYyE BiANOBILHI MOKAa3HUKU 3J0POBUX
aiteit y 1,2-3 pasu (Tabu. 1). OgHak cepen aiTei
10-14 pokiB, KoTpi mnepebyBaiu i, BIJIMBOM
I'P3B/JX, Bin6yBaeThcsA 3HaYHa iHTeHcHpiKallis Te-
PEKHUCHOr0 OKUCJIEHHS JIiMiJIB i3 pi3KUM 3pOoCTaH-
HaM y 1,8-3,9 sk nepBunHux cnoayk 13, K, I'T],
tak i TBK-AIl y 1,9 pasy (p<0,05). OTpumaHi jjaHi
CBiAuaTh, 0 y AiTel NpenybepTaTHOrO Ta My6ep-
TaTHOro Biky (10-14 pokiB), MpOCTEXKYIOTHCS J0-
CTOBipHi po3ana/ibHi MeTaboJIiuHi 3pyllIeHHs], 110
NOIIMGJIIOI0TH 3anajieHHs B yMoBax Jii [P3B/X.

Tabauys 1

IIoKa3HMKH EePEKUCHOTO0 OKMC/IEHHA JiNiAiB y AiTel i3 rocTpuMM pecnipaTOpHUMU
3aXBOPIOBAHHSIMU BePXHIX AUXaJbHMX HUISXiB

JiTu pisHUX TBK-AIl
BiKOBHUX rpyn 3 y.o. AKy.o. ri. y.o. HMoJib /M1
;31_011020““3 4,4£0,73 2,6£0,62 0,90,27 4,9£0,56
111(3:1;:8p0}<13 6,1£0,71* 3,0£0,62* 1,7£0,40* 6,5%0,56*
3 ,
Nﬂ":p;’g‘ 2,2+0,27 0,83+0,18 0,44%0,09 3,87£0,018

Ipumimka: - NOKA3HUKU 8ipo2idHo 8i0pi3HSAI0OMbCS NOPIBHAHO 3 NOKA3ZHUKAMU HOPMU.

BusHaueHHs1 pepMeHTIB, 1110 3a6€3MeUyoTh
AHTUOKCUJAHTHUM 3aXUCT JUTSYOT0 OpPraHismy
Bi/Zl momKoMKeHHSI aKTUBHUMH GOpMaMU KUCHIO
IpHU IHAYKLiI IepeKUCHOr0 OKUCJEeHHS JiMiAiB,
MpU WOTro po3raayKeHHi Ta akTuBalLlil moka3aso

3asexHictb Big BnuBy 'P3B/IX. Haii6inbu 3Ha-
yyllle 3HKEHHSI OKa3HUKIB aHTHOKCHAAHTHO-
ro 3aXUCTy - cynepokcujasu B 2,3 pasy (p<0,05)
cnoctepiranocs y aitei 10-14 pokiB B ymoBax Jii
rocTpux iHpeKIiit BepxHix AUXaJbHUX HLISIXIB.
Tabauys 2

IloKka3HUKU AaHTMOKCHJAHTHOTO 3aXUCTY y AiTel i3 rocTpUMHU pecnipaToOpHUMHU
3aXBOPIOBAHHAMHU BEPXHiX AMXa/JIbHUX LIJISXiB

JliTn pi3HUX BiKOBUX I'pyn MII0% XK y.o. COJ oa/mr Hb
7-10 pokiB
Ne =12 91,3+0,71 1,8+0,06 5,6%0,7
10-14 poxis 90,4+0,83 1,9+0,08 3,440,5*
Ne=18
5;@033‘(3)1 92,2+0,33 2,08+0,31 7,640,5

Ipumimka: - NOKAsHUKuU 8ipo2idHo 8i0pIi3HSAOMbCS NOPIBHAHO 3 NOKA3HUKAMU HOPMU.
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AHaJti3z KopeJIITUBHUX 3B’13KiB MOKA3HUKIB
IIePEeKUCHOT0 OKUCJIEHHA JIiNiJiB Ta NOKa3HUKIB
aHTHUOKCUJIAHTHOTO 3aXMCTy [0Ka3aB HACTYIIHe:
NOKa3HUKU Kopensuii y wkosdapiB 7-10 pokiB
Mik MIIO Ta I'll cknanu r=-0,689, MIIO ta CO/]
- r=0,541. OTtpumani JaHi BUSBUJIU CUJBHUU
3BOPOTHUH 3B’130K Mixk piBHeM MIIO Ta piBHEM
riiponepekuciB i BiANOBiJHO NOMIpHOI CUIU
npssMUN 3B'I30K 3 NPOTEKTUBHUMHU QepMeH-
TaMU aHTUPAJUKAJBHOIO 3axuUCTy. BigmosigHi
JaHi BKasylThb, L0 NpOLEeC € NiJKOHTPOJbHUU
aHTHOKCUJAHTHUM BIJIMBaM |1 MoOXe pO3IVif-
JaTuca gK MeTaboJliyHO aJanTaliiHub. Y
xBopux 10-14 pokiB Ha ¢oHi BmauBy ['PIBJX
BUSABJIEHO 3HUWKEHHA B 2,2 pa3y piBHA Kope-
JIITUBHUX B3a€MO3B’sI3KiB mMokasHHUKiB MIIO i
['ll - r=0,269, i 1,6 pa3y nokasnukis MIIO i CO/|
BignoBigHo r=-0,278. OTpuMaHi JaHi cBig4aTh,
1110 ¥ XBOPUX BiZI0OYBA€EThCSA HAAMIpHE YTBOPEHHS
TiIIPOKCUJIBHUX CIIOJYK, fIKe CYNpPOBOJXKYETbHCS
nojanbiiuM 3HMKeHHaM MIIO. OpHak gnadg
KOMIeHcallii HU3bKOT0 BMicTy HeWTpodisbHOI
MIIO y XBOpHUX BUHUKAE JIEUKOLUTO3, IKUH He
CYNpPOBOJXKYETbCA afeKBaTHUM 3pOCTaHHAM
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COJ. JocnimxyBaHi AaHi cBiiyaTh IpoO Te, 110
CHUCTEMa aHTUOKCUJAAHTHOTO 3aXUCTY He B 3MO3i
aJleKBaTHO KOHTPOJIIOBAaTH MeTaboJiyHi 3py-
HeHHs, gKi ¢opMmyroThes nij BuinsoM P3B/X.

BuCHOBKHU

TakuM YUHOM, AOCIIJPKEHHSI poJii Ipo3a-
MaJIbHUX MapKepiB Ta aHTUOKCUJAHTHOTO 3a-
XUCTY y AiTeld BUABUJIO IX TicCHUN PYyHKIiOHAIb-
HUU B3aEMO3B’SI30K, CIPSIMOBAaHUM Ha YyCyHEHH:
naToJioriyHoi Ail iHdekIiiHOTO 3amnajeHHs.

Y piteit 7-10 pokiB PpepMeHTH aHTHOKCH-
faHTtHoro 3axucty MIIO ta CO/JI, nitoum y3romxe-
HO, KOHTPOJIIOIOTh Mepebir Ta iHTeHcudikarllito
NpoLeciB NMepeKUCHOro OKUCJeHHHA JiMmifiB, 110
CBiIUMTH MpO Te, 10 MPOLECH NepebyBalTh y
cTaHi MeTaboJtiyHoOI afanTaliii.

Y xBopux 10-14 pokiB mij BHOJIKWBOM Tro-
CcTpuxX iHQeKIill BepxHiX JUXaJbHUX LJISAXIiB
CIIOCTEePIraloTbCsl HEKOHTPOJbOBAaHAa aHTHUOK-
CUJIAHTHOIO CUCTeMOI0 iHTeHcHdikalisa npoie-
CiB IepeKUCHOro OKUCJAeHHd JIiNiAiB, 1110 CBij-
YUTh NPO MeTaboJIiuHy Au3ajanTalilo y Lux
JiTeMu.
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MOXJIMBOCT! JIETEHEBOI PEABIJIITALIT Y AITEU
(OrnAa4 NITEPATYPU)

Jlykawyk C. B.%, Jlemko 0. 1.?

IKHII «3akapnamcuKull o6.aacHull dumsayuii canamopitl «Masisimko»» 3akapnamcukoi 06.1acHoi
padu, m. Yaczopoo;
2IBH3 «YaczopodcbKuli HayioHa bHull yHigepcumemy, meduyHull pakyabmem, M. Yacz2opoo

Pe3ome. Bcmyn. PiBeHb JUTSA401 3aXBOPIOBAHOCTI BIPOOBXK KiJIbKOX JI€CATHUIIITD 3a/IUILAETHCS CTA6GiIBHO
BUCOKHUM, OCHOBHY YaCTHHY B Il CTPYKTYypi NPOAOBXKYE 3aiMaTH pecnipaTopHa naTtoJorid. OcKiJibky HOBI BipycH
Ta HebJIaroNpUEMHA €KOJIOTiYHA CUTYallisl NPOJOBXKYIOTh BIJINBATH Ha Hallle CYCHIIbCTBO, MOXKHA CIPOTHO3Y-
BaTH 36i/IbIIeHHS PiBHS XPOHIYHUX | peKYpeHTHHUX NaToJIoriH y AiTei. XpoHiuHi Ta penuuByoUi pecripaTopHi
3aXBOPIOBAHHS MOXKYTb HETAaTHBHO BIJIMBATH Ha Pi3Hi aCHEKTH XKUTTS, 00MEXKY04H MOBCIKAEHHY aKTUBHICTb
Ta IPUBOASAYH J0 CTIHKOT0 06MeXXeHHS XKUTTENIsIIbHOCTI. CaMe B KOHTEKCTI BifjaleHUX HaCTiAKIB i TpuBainx
CHUMIITOMIB JIy’Ke aKTyaJIbHOIO € MeJM4YHa peabiniTalis, 30kpeMa JiereHeBa peabisiTamis.

Mema docaidscenus. [IpoBecTH aHai3 cydacHOI IiTepaTypy 3 NTUTaHb MOXK/JIMBOCTEH Ta METO/iB JIereHeBOl
peabiniTanii y giTel i3 3aXxBoproBaHHSAMH GPOHXO-JETE€HEBOI CUCTEMH.

Mamepiaau ma memodu. [IpoBejeHNI aHAJTITUYHUHN OIS/ JIiITEPATYPH, 1[0 BUCBIT/IIOE MUTAHHS JIET€HEBOI
peabisiTanii giTel i3 3aXBOPHOBaHHAMM JUXaJbHUX LHISXIB.

Pe3ynemamu docaidiceHs. JlereneBa peabinitanis (JIP) - e MeguyHa nporpama, sika JornoMarae namieHTam
MOJIETIIUTH CHMIITOMH XPOHIYHUX (TPUBa/IMX) 3aXBOPIOBAHb JIeTeHb, 6y TH aKTUBHIIIMMHU i 3aiiMaTHCs y06.1e-
HHUMH CIlpaBaMu 3i cBoiMu 6/1M3bKKUMH. JIP ci1i mprU3HayaTH npy TakUX 3aXBOPIOBAHHSAX, SIK THEBMOHIS, aCTMa,
MYKOBiCLU/03, JiereHeBa TilepTeH3sis, /s BiHOBJEHHS Mic/s onepaliil Ha JiereHsx, a TaKoX NMalieHTaM, 10
MarTb 0OMEeXEeHHs MOBCSIKJAEHHOI aKTUBHOCTI yepe3 neBHi pecripaTopHi cuMnToMu. OCHOBHUMH KOMIIOHEH-
Tamu JIP € HaBYaHHS TeXHiKaM JJUXaHHs, TPEHYBaHHS JUXaJbHUX M'A3iB, Qi3W4YHi BOpaBH, NiATPUMKA IICUXIiY-
HOT'0 3/10pOB’sl, IPaBUJIbHE Xap4yyBaHHS, @ TAK0XXK HaBYaHHS [JjiTel Ta ix 6aTbKiB MTOBHOLIHHO KUTH 3 XBOPOOOIO.
Juis oninku edextuBHOCTi JII' y iiinoMy Ta okpeMUX Il KOMIIOHEHTIB BUKOPUCTOBYIOTb Cllellia/IbHi TeCTH pi3HOI
CKJIQZJHOCTI, 30KpeMa CIipoMeTpilo, TeCT LIeCTUXBUJIUHHOI X0 U, FOCHITaJbHY IIKa/ly TPUBOI'Y Ta Aelnpecii, onu-
TYBaJIbHUKHU SAKOCTI KU TTA TOLLO.

BucHogku. JliTu 3 3aXBOPIOBAaHHSIMH GPOHXO-JIET€HEBOI CHCTEMHU MOTPEOYIOTH JiereHeBoi peabisiTanii Ha
BCiX eTanax HaJaHHs MeAu4YHOI jonoMoryd. OCHOBHOIO i METOIO € 3MEHIIEHHS CUMIITOMIB, MOKpalleHHs yHK-
uii JiereHs i skocTi »)UTTA B 1isomy. [1in6ip Buay TpeHyBaHb, iX iIHTEHCUBHOCTI, a TAaKOX iHIIMX KOMIIOHEHTIB
peabisiTaniiiHol nporpamMu NOBUHEH OYTH iHAUBIyaJbHUM, BpaXOBYBaTH He JIMILE HasBHY NATOJIOTiIO, ajie !
BiK IUTHHHU.

Kiio4oBi ciioBa: f1iTy, iereHeBa peabiitanis, pecnipaTopHi 3aXBOpIOBaHHS.

Possibilities of pulmonary rehabilitation in children: a brief review of the literature
Lukashchuk S.V.,, Lemko O.I.

Abstract. Introduction. The level of childhood morbidity has remained consistently high for several decades
and respiratory pathology continues to occupy the main part of its structure. As new viruses and adverse
environmental conditions continue to affect our society, we can predict an increase in the level of chronic and
recurrent pathologies in children. Chronic and recurrent respiratory diseases can have a negative impact on
various aspects of life, limiting daily activities and leading to permanent limitation of vital activities. It is in the
context of long-term consequences and long-term symptoms that medical rehabilitation, in particular pulmonary
rehabilitation, is very relevant.

The aim. To conduct an analysis of modern literature on the possibilities and methods of pulmonary
rehabilitation in children with diseases of the broncho-pulmonary system.

Materials and methods. An analytical review of the literature covering the issue of pulmonary rehabilitation
of children with respiratory tract diseases was conducted.

The results. Pulmonary rehabilitation (PR) is a medical program that helps patients relieve symptoms of
chronic (long-term) lung diseases, be more active and do the things they love with their loved ones. PR should
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be prescribed for such diseases as pneumonia, asthma, cystic fibrosis, pulmonary hypertension, for recovery
after lung operations, as well as for patients who have limitations in daily activities due to certain respiratory
symptoms. The main components of PR are training in breathing techniques, training of respiratory muscles,
physical exercises, mental health support, proper nutrition along with teaching children and their parents to fully
live with the disease. To assess the effectiveness of PR as a whole and its individual components, special tests of
varying complexity are used, including spirometry, the six-minute walk test, the hospital anxiety and depression
scale, quality of life questionnaires, etc.

Conclusions. Children with diseases of the bronchopulmonary system need pulmonary rehabilitation at all
stages of medical care. Its main goal is to reduce symptoms, improve lung function and overall quality of life.
Selection of the type of training, their intensity, as well as other components of the rehabilitation program should

be individual, taking into account not only the existing pathology, but also the age of the child.
Key words: children, pulmonary rehabilitation, respiratory diseases.

Bcryn

PiBeHb AUTAYOI 3aXBOPIOBAHOCTI BIPOLOBXK
KIZIbKOX [IeCATUJIITh 3a/IMIIAETHCS CTAbIIbHO BU-
COKHM, OCHOBHY YaCTUHY B il CTPYKTypi NpoJo-
BXKYE 3aiiMaTH peclipaTopHa natoJioris. [lutaH-
HSAM JIIKyBaHHS Ta NPOQiTaKTUKU rOCTPUX 3aXBO-
PIOBaHb AUXaJbHUX LUIAXIB ¥ AiTel MPUCBAYEHO
Garato mnyO6Jsikamii, pPEeKOMeHAYETbCS BeJHKa
KIJIbKICTBh JTIKapChKUX 3aC00iB Ta HEMeJAUKaMeH-
TO3HUX METO/iB, MPOTe NOCATTH ePEeKTUBHOTO
KOHTPOJIIO 3a iX mepebiroMm He BAaETbcda. Came
OpOHX0-JIereHeBi CUMIITOMH CIPUYUHSIOTH MPH-
0JIM3HO 4YBEPTHb YCiX Bi3UTIB AiTel N0 memiaTpa
yu ciMelHOro Jiikapsi. BakiuHU Ta mnporpamu
iMmyHizarii € ebeKTHBHUM 3aC060M MPOGITAKTUKU
NMEeBHUX 3aXBOPIOBAaHb, 30KpeMa [JesKUX BUJIB
MMHEBMOHiI, Ty6epKy/sb0o3y Ta KokJwiy. Came
LlelJIEHHs Ta IepeHeceHi rocTpi pecmipaTopHi
BipycHi iHdekIil MOXKyTh CTaTU MOTY>XHUM CTH-
MYJIOM JIJIS1 aKTUBAIil iMyHHOI cucTeMH Ta edek-
TUBHOI'O CTPUMYBaHHSl HaToreHiB 3arajsom [1].
[IpoTe nmaHaemiss kKopoHaBipycHoi xBopo6u 2019
cTajJla [0KasoM HecTabiJIbHOCTI emigeMiyHoro
6Js1aronoJiy4ysi Ta BiZICyTHOCTi ajJrOPUTMy MpO-
rHO3YBaHHS HaCJiJKiB BipycHUx iHdeknii. [oBe-
JIEHO, 1110 MALiEHTH 3 XPOHIYHUMHU peclipaTOpHU-
MU 3aXBOPIOBAaHHSIMHU MalOTh MiJIBULEHUN PU3UK
iHdikyBaHHsa Bipycamu [1]. ¥ giTel, mopiBHSIHO 3
JIOPOCJIMMU, KOpOHaBipycHa iH}eKIIist Masia 61k
COpUATAMBUN nporHos, npote 0,6-2,0% manux
Mali€EHTIB NepeHec/Jn KPpUTHUYHI CTaHH, 30KpeMa
CUHJIPOM MYJBTUCUCTEMHOTO 3alaJieHHS, SKUH
3’ABJIAIBCA HaBiTb y THX, y Koro COVID-19 mpoii-
I0B 6€3 CUMITTOMIB. Y JliTepaTypi onyvcaHi Biaaa-
JIEH] HACJiAKY, 0 CIOCTEpPIrajnca yepes KiJibKa
THXKHIB 260 MiCSAIIB MiCJs TOCTPOTro BipyCHOIO
emni3oAy, Taki K MOCTTPaBMaTUYHHUU CTPeCOBUH
p03J1aj, «IOCTKOBIJHUI CHHAPOM» 260 «CHHAPOM
TpuBaJsioro COVID», nocTkoBigHU# $pi6po3 iereHb
Tomo [2,3].

OckisnbKK HOBIi Bipycu Ta HeGJilaronpueMHa
€KOJIOTiYHa CHUTYyallisi, 30KpeMa 3abpyAHeHe Io-

BiTpf, MpPOJOBXKYIOTh BIJIMBAaTH Ha Halle CYyC-
NiJIbCTBO, MOXHa CHPOTHO3yBaTU MOJaJblie
36i/IbIIIEHHs PIBHA XPOHIYHUX i pPeKypeHTHHUX
naTtoJioriit y aiTed. XpoHiuHi ¥ peuuguByrOYi
pecnipaTopHi 3aXBOPIOBaHHA MOXXYTb HeraTHUB-
HO BIIMBAaTH HA Pi3Hi aCeKTH XKUTTS, OOMex-
YIOYU TOBCAKJEHHY aKTUBHICTb Ta MPUBOASAYU
JI0 CTIKOTO 0OMeXXeHHS XXUTTEMISNbHOCTI [4,5].
CaMe B KOHTEKCTI BifjiaJieHUX HACJIAKIB i TpU-
BaJINX CUMIITOMIB y»e aKTyaJIbHOIO € MeJJUYHa
peabistiTanisi, 30kpeMa JiereHeBa peabiiTariis.

MeTta gocaigKeHHs

[IpoBecTH aHas1i3 Cy4acHOI JIiTepaTypH 3 MH-
TaHb MOXXJIMBOCTEH Ta METO/iB JiereHeBoi peabi-
JliTanii y miTed i3 3aXBOPHOBaHHSAMU OPOHXO-JIe-
reHeBOi CUCTEMH.

Marepiasiu Ta MeTOAHU

[IpoBeaeHU aHAJNITUYHUN OIS JliTEpaTy-
PY, 10 BUCBIT/IIOE MUTAHHS JilereHeBoi peabisi-
Tauil fiTel 3 3aXBOPIOBAHHAMU AUXaJbHUX ILLJIS-
XiB, B YKpaiHi i 3a KOpAOHOM Ta MeTO/IB OLIiIHKH
ii epeKTHUBHOCTI.

Pe3yibTaTH AOCAiA)KEHDb

JlereHeBa peab6initanisa (JIP) - me meguunHa
nporpama, iKka JjonomMara€ narieHTaM MmoJierimu-
TH CUMIITOMH XPOHIYHHUX (TPUBaJIMX) 3aXBOPIO-
BaHb JiereHb, OyTH aKTUBHIIIMMU i 3aliMaTHCs
yJa106JeHUMH ClpaBaMH 3i cBOiMU GJIU3bKUMHU.
JIP ciig npy3HavYaTu NPU TaKKUX 3aXBOPIOBAHHSAX,
K MMHEeBMOHIf, acTMa, MYKOBIiCIM/03, iHIII Xpo-
HiYHi OOGCTPYKTHUBHI Ta iHTepcTHUIlia/JbHI HaTo-
JIoTil, JlereHeBa rinepTeH3id, AJiA BiJHOBJIEHHA
nicJis onepaliil Ha JiereHsix, a TakKoX NaljieHTaM,
SKi MalTb NPOsIBU pecHipaTOpPHUX MATOJIOTIH,
10 06GMEXYIOTh IX MOBCAKAEHHY MislJIbHICTD, Ha-
BiTh He3Ba)Kal4HW Ha 1L[OJleHHUH NPUIOM JIiKiB.
JIP MoxKe 3HU3UTH NMOTPeOY y Bi3UTax 10 Jikaps
Ta CTallioHapHOMY JiiKyBaHHi [5,6]. lle MysnbTH-
JAUCUHUIJIIHAapHE BTPYYaHHs, OCHOBHUMH KOMIIO-



HeHTaMM AKOI'0 € HaBYaHHH TexHiKaM JMXaHHs,
TpeHYBaHHS AUXaJbHUX M'q3iB i pi3uuHi BOpa-
BU. BaxxsinBumu acnekramu JII' € migTpumka
IICUXIYHOI'0 3/l0pOB’sl, IpaBUJIbHE XapuyyBaHHA i
HaB4YaHH4 JiTel Ta ix 6aTbKiB NOBHOIL[IHHO )KUTH
3 XBOpO6OI10.

3acTiil y BepXHiX | HUXKHIX AUXaJbHUX LLIS-
XaX € 3araJIbHUM CHUMIITOMOM T'OCTPHUX i XpOHI4-
HUX pecClHipaTOPHUX 3aXBOPIOBaHb, K MOXYTb
BUHMKATH Y JUTUHCTBI, IOYMHAIOYU Bif IPOCTUX
pecnipaTOpHUX MNaTOJIOTiM, HepBOBO-M’SI30BUX
po3JaZiB i 3aKiHYYIOYU MallieHTaMH, AKi mnepe-
HeCJ/IM TOpaKajibHYy abo a6ZjoMiHaJNbHY Xipyprito.
106 ycynyTu 1i nopyueHHs, daxiBelpb i3 peabi-
JiTanii Moxe o6paTH cepeJ] IUPOKOTO CIIEKTPY
MeTOJMK OYMLIEeHHS AUXaJbHUX LIAXIB. 3aCTO-
COBYIOTBbCS TaKi X MeTOAU AK y JOPOCJIHUX, ajle
ix MoTpi6HO afaNTyBaTHU He JiMlIe 3aJeXHO Bif
BiKy Ta mokasaHb, ajle i Ha OCHOBi ynoAo06aHb i
3BUYOK JIUTHUHU [6,7].

OnucaHo 6araTo MeTOJUK OYHUIEHHA [U-
XaJIbHUX LJIAXIB.

ITocmypaavHuii dpeHadsic - 1ie ojHa 3 nep-
IIMX BUKOPUCTOBYBAaHUX METOJHMK, Ky OIMCAB
Henbcon (1934 pik), i3 BUKOPUCTAHHSAM TOYHUX
1103, 3aCHOBAHUX Ha aHATOMii 6poHxia/IbHOrO Jie-
peBa. Llg TexHiKa BUKOPUCTOBYE CUJIY TSKIHHA
JL1Sl TIoJIeTLIeHHS1 KOB3aHHA cJIU3y 3 nepudepii
Jl0 LIeHTpaJIbHUX JUXaJbHUX LIAXIB, e 3a J0-
IIOMOTOI0 KalllJIl0 Y4 POPCOBAHOI'0 BUAUXY HO-
ro MoxHa BUAaauTu. Ilpore B JiTepaTypi €
Joc/iKeHHd Ipo HeepeKTHUBHICTb ab0 He3Hay-
HUU edeKT NOCTypa/bHOrO JpeHaXy NpH 3a-
XBOPIOBAHHAX, 1[0 CyNPOBOKYIOTHCH HU3bKUM
BMICTOM yTBOpeHHs1 cekpeTy (MeHue 30 M
Ha 100y). 3acTepeXeHHSIMU € HeCTabi/lbHICTb
CepLeBO-CYJUHHOI CHUCTeMH, KpOBOXapKaHHH,
HEKOHTPOJIbOBaHWUH racrpoesodarajbHuil ped-
JioKc [8].

BUKOpPUCTOBYIOTh TaKOX MAHYAAbHI mex-
HiKu, 110 nepeAb6ayal0Th NPUKJAJaHHA [TeBHUX
3yCUJIb/TUCKY A0 TPYAHOI KJITKWA NalliEHTa 3a
Jonomoromw pyk. Lle Mmoxke 6yTu nepkycis, 3 ya-
CTOTOlO0 B MeXax Bif 4,6 no 8,5 I'y, cusa gkoi no-
BMHHA I'PYHTYBAaTUCA Ha BIiAYYTTAX NALIEHTIB,
abo Bi6bpanis, y BUMISAAi APIOHUX KOJHUBATbHUX
pyxiB npoTAroM Bciel ¢pa3u BUAUXY B IOEAHAHHI
31 CTUCHEHHAM TrpyAHoi cTiHkd. Cunaa, fKy
BUKOpPHUCTOBYE ¢axiBellb 3 peabiniTallii, NOBUH-
Ha OyTH J0CTAaTHbOWO [AJs1 CTUCHEHHS IPYyAHOI
KJITKM 1 36i/IbLIIEHHS MOTOKY BUJMXY, ajle BO-
JIHOYaC BOHA He IIOBMHHA CTBOPIOBATH JHUC-
KOMPOpPT AJiA mNauieHTa. 3acTepeXXeHHSIMU €
HeCTabi/NIbHICTh ceplieBO-CyIMHHOI CUCTEMHU Ta
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3HWKeHa MiHepaJibHa IIJIBHICTH KicTok [8,9].

BuleonucaHi TexHikM - Iie NMacUBHI NpU-
MOMM OYMIEeHHA JUXaJbHUX LJIAXIB, AKI MOXHA
BUKOPHUCTOBYBATH y AiTed IPpyJHOr0 Ta paHHbO-
ro Biky. /ljig Takux mainieHTiB epeKTUBHUMU €
TaKO0 MO3UL[I0OHYBaHHA 3 BUKOPUCTAHHAM CHJIH
TSXKIHHSA Ta ITPU 3 AMYyXaHHAM.

BaxxsiuBuM enemenToM JIP fiiTel € HaBYaHHA
crenjajJbHUX JUXaJIbHUX MeTOAUK. OHI€I0 3 HUX
€ MexHiKa akmueHO020 YukK/1y duxaHHs (Active
cycle of breathing techniques), ujo cksiagaeTbca
3 TPbOX NOC/IiJOBHUX CKJIAJOBUX: KOHTPOJIb U~
XaHH#, BIIpaBH Ha PO3LIMPEHHSA IPYAHOI KJIITKH
i TexHika ¢opcoBaHoro BuAuUxy. [lepia yacTrvHa
(koHTpOJIb AUXaHHA) - AiadparMaibHe JUXaHHS
abo «IUXaHHS KUBOTOM» IMPU 3BUUYHHUX YACTOTI
Ta 00'eMi JMxXaHHA NalliEeHTa, peKOMeH[0BaHO
JuxaTty d4epe3 Hic. lle f03Bos€ BIJHOBUTHCA
nicasi BTOMHM, 3MEHLIMTH O3HAaKM OpOHXOCHAas-
My 1 3aMIIKH, AKI MOIVIM BUHUKHYTHU IIiJ 4ac
6isbll aKTMBHUX 4YacTUH LuKJay. HactynHa
¢dasa nepesnbdayae TpU-YOTUPU JUXAJbHI aKTH, 3
MOBIJILHUM i IMIMG6OKUM BAUXOM 4epes Hic, Tpu-
CEeKYH/IHOIO I1ay3010 B KiHIli BAUXY Ta IaCUBHUM
BUAMXOM. ['IMOOKUI BAMX MOBUHEH NOJIETIIUTH
[IpOBEeAEeHHA KoJlaTepaJbHOI BeHTUJIALIL, pO3LLIU-
PUTH IPYAHY KJITKY Ta PO3KPUTH 3a0JI0KOBaHI
JiJISTHKY JlereHb. Y KiHIli MallieHT MOBUHEH BUKO-
HaTH OJWH a6o /iBa dopcoBaHi Buauxu [7,8].

Hanpukinui 1970-x pokiB muMpoke MNOLIU-
peHHs, K cTpaTerii O4MIeHHd AUXaJIbHUX LIA-
xiB, HaO6y/10 BUKOPUCTAHHS Teparii 103UTUBHOTO
TUCKYy Ha Buauxy (Positive Expiratory Pressure,
PEP). /laHa TexHika MoJisira€e y CTBOPEHHI omopy
i yac BUAUXY i, AK HACJIiJOK, IO3UTUBHOTO TH-
CKy B JUXaJIbHUX LJIAXax MPOTAroM yciei ¢pasu.
Bysio nmpexcTraB/ieHo 6araTo pi3HUX NPUCTPOIB
nns PEP-tepanii, a came: Flutter, Acapella, RC-
Cornet, AerobikA, Lung Flute Ta PEP Bottle.
[IpucTpoi CTBOPIOIOTE OMip Ha BUAMUXY, 110 3MY-
1Iy€e MalieHTa AOKJAaJaTH 3yCWJib, 006 BHUAUX-
HYTH, YTPUMYIOUH AUXAJbHI LUIAXH BiIKPUTUMHU
Ta BUTiCHAIOYM cau3. Jlesiki 3 HUX BiOPYIOTH, 110
cnpusie po3pimxkeHH:o causy [10].

Bucoko4acTOTHe KOJIMBAHHA IPYAHOI CTIHKH
(High-frequency chest wall oscillation, HFCWO)
ab0 BHCOKOYAaCTOTHe CTUCHEHHSl TPyJHOI CTiH-
ku (High-frequency chest-wall compression,
HFCWC) - ne TexHika OYMIIEHHS] AUXaJbHUX
LJIAXIB BiJi CeKpeTy, 3aCHOBaHa Ha BUKOPUCTaH-
Hi HaJlyBHOTO >KWJIETa, MiAK/JII0YEeHOr0 0 KOMII-
pecopa, AKMHA Ma€ Pi3HI peXUMHU HaKadyyBaHHA
Ta 34yBaHHsA. HaayBHUM xku1eT Bibpye, 1110 clipU-
s1€ 3MeHLIeHHI0 B'A3KOCTi ciusy. [lesiki aBTOpHU
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BBaXKalOTh, 1110 TakKa BMCOKOYACcTOTHA Tepalisd
He € eQpeKTHBHIIIOW 3a iHIII MeTOAU OYHUILeHHSA
6ponxis [11,12].

JlomoMixkHUM 3aC060M /151 CTUMYALIT Kalll-
JI0 € MeXaHiYHUH iHcydsasaTop/ekccydasTop
(Mechanical Insufflation-Exsufflation) - ne npu-
CTpiH, AKUKA 3MiHIOE NOTIK MOBITPS BCepenvHI
OpoHXiaJbHOTO JiepeBa, BUKJIHWKAW4YM TaKUM
YUHOM KallleJib. flK NpaBuJIO, HOTO0 BUKOPUCTO-
BYIOTb [Jid [OCUJIEHHH KAl y MallieHTIB i3
HepBOBO-M'sI30BUMH pO3JlaZlaM{ Ta B yMOBax He-
BifksaaHol fonoMoru. HesBaxkaroun Ha 3pocra-
104y JI0Ka30BYy 6a3y, IepelKoJaMH [0 BUKOPUC-
TaHHSA JaHOTO MPUCTPOI0 € 6paK 3HAHb i BIeB-
HEeHOCTi KJiHinUCTIB. MexaHi3M po60OTH moJisrae
Yy CTBOPEHHI NO3UTUBHOIO THUCKY, IiCJA 4Oro
BifIOyBa€TbCA IIBHJKe NepeMUKaHHS1 Ha Hera-
TUBHUHW TUCK. Taki 3MiHHM NOTOKY B JAUXaJbHUX
Igxax iMiTyIOTb NPUPOAHUM MeXaHi3M KalLIl,
36i/bIIYIOUM TOTiK BUAUXY. [licjsg mocTymoBoro
nepeMillleHHS C/IM3y 3 HWXKHIX AUXaJbHUX LIA-
XiB 10 pOTOBOI NOPOXXHUHHU, UOT0 CJiJ, BiICMOK-
TaTH 4yepe3 poT abo HOCOIIOTKY. [IpucTpiit mia-
KJIIOYAETHCS 32 J0TIOMOTro0 TPYOKU JiaMeTpoM
22 MM 10 OpOHa3aJbHOI MacK{, MyH/ALITYKa abo
KpillJIeHHA JJi9 KaTeTepa. TakuM 4YMHOM, JaHUHU
MeTO/, MO>XHa BUKOPHUCTOBYBAaTH y Mali€HTIB 3
abo 6e3 WITY4YHOI BeHUTJALII JiereHb [13].

TpeHyBaHHAl JMXaHHA € Lle OAHIE 3 OC-
HOBHUX IporpaMm y JereHeBiil pea6iniTanii, e
TpeHYBaHHS M’'s3iB, 1110 BUKOHYIOTh QYHKIIT Au-
XaHHf, LJIAXOM 3aCTOCYBaHHA II€BHOTO OIOpY
nif, yac BUAUXY Ta/abo BAUXY i pery/ar0BaHHSA
YacTOTH JUXaHHA. TpeHyBaHHSA BKJIIOYAE JUXaH-
HA 31 CTUCHYTHUMHU I'y6aMu, JUXaHHSA >XKUBOTOM i
4yacTKOBe JuxXaHHA. /laHi MeToAu 36i/1bLIYIOTH
CUJIy Ta TOJIEPAHTHICTBb IPyJHUX | eKcTpaTopa-
KaJIbHUX M’SI3iB, CTBOPIOIOTh Oijbil edeKTUB-
HY MoOJeJib JUXaHHA, TUM CaMHUM IOJIETIIYI04YH
CUMIITOMHY, IIPOTe BIUIMUB Ha AKICTb KUTTH BCe
e cynepedsuMBUM. [JUXaHHA 3 CTUCHYTHUMH Ty-
6amu llepef6adae BUX Yyepes Hic i NoA0BKeHUH
(BABiui moBLIKMI) BUAUX 4Yepe3 CTUCHYTI ryou.
BrnpaBa 3MeHI1ly€ KiJIbKICTb BAUXIB 1 NiATpUMYE
JUXaJIbHI NUISXU BiAKpUTUMHU AoBlIe. Ak Hacui-
JIOK, 6inblle MOBITps (KHUCHIO) NPOXOAUTH 4e-
pes JiereHi, 110 03BOJISIE AUTHHI 6yTU PizUyHO
akTuBHimow [14,15]. CrhoroaHi € cnenjasbHi
NpUCTpOi JJis TPeHYBaHHA [UXaJbHUX M'AI3iB,
AKI MOXXHa BUKOPHUCTOBYBAaTH I BJJOMa, NpOTe
JI0Ka30BiCTb IX NPOJOBXKYE BUBYATUCA [16].

JlereHeBa peabijiTaiisi € J0Ka30BUM METO-
JIOM, i OJHUM 3 OCHOBHMX KOMIIOHEHTIB peabi-
JiTayii € TepaneBTUYHI BIpaBU. Y AiTel micias

4-0x pokKiB csif] 36i/bIIYBAaTH aKTUBHY y4acTh Y
¢isuyHil Tepanii. bBaraTo nauieHTiB yepe3 npo-
6/71eMU GpOHXO-JIereHeBOl CUCTEMU YHUKAIOTh
¢$isMYHUX BIpaB, WO Lie OGijblie YCKJIALHIOE
nepebir 3axBoproBaHHA. Bigomo, mo mig yac
¢i3MYHUX HaBaHTaXKeHb MOTpeba y BEHTUJALIT
3pOCTaE, TOMy JIIOJUHA BiflUyBa€ yTpPyAHeHe [U-
XaHHA pi3HoOl iHTeHcHBHOCTI. JlereHeBi 3axBo-
plOBaHHA caMi o co6i yTPyAHIOIOTh ra3000MiH i
NI BUILYIOTb BEeHTUJIALII0 TaK 3BAaHOT'0 «MepPTBO-
ro NpoCTOpy», a Mif yac pisMYHUX HaBaHTAXKEHb
i MpoLecu MiJACUIIOKTLCS, 1110 NPU3BOAUTE 0
e O6ibLIOrO 3pOCTaHHA CHMITOMIB 3aJMII-
KU. flK mpUpoAHa peaklid, NaLiEHTH YHUKAIOTb
¢isMYHUX BMpaB, fIKi € MyCKOBUM MeXaHi3MOM
[JUX HEIIPUEMHHUX 1 JIAKalOUUX CUMIITOMIB. [IpoTe
cTpaTerid YHUKHeHHsI Qi3UYHUX HaBaHTaXKeHb
€ NPOrpallHol0, OCKIJIbKYU 3abe3neyye JiMlle He-
raiHui koM¢opT, aje € paTaJbHOW0 [ JUTHA-
YOro OpraHiamy B JOBTOCTPOKOBIU IEPCIEKTHUBI.

YHUKHeHHs1 i3UYHOI aKTUBHOCTI MoOXe
NPUCKOPIOBATHU 3alla/IbHUM KacKaJ, y JlereHsx,
CIPUAKYM 3MEHIIeHHI0 HAJAXOJKEeHHA KHCHIO
Jl0 CKeJIeTHUX M’AI3iB, 1110, 31 CBOr0 GOKY, BeJie [0
aHaepo6HOro MeTtaboJ/1iaMy B HHX, HAKOIUYeH-
HsI MOJIOYHOI KUCJIOTH Ta LIBUJKOI BTOMHU M’fI3iB
niJi 4yac HaCTYyNHUX HaBaHTaxeHb. Kpim Toro,
Bifg xpoHiuHOI HecTaui ¢i3MyHOI aKTUBHOCTI
CTpaXJa€ ceplieBO-CyJMHHA, HEPBOBA Ta IMyHHA
cucteMu. Ha popatok po ¢isiosoriunux ac-
NeKTiB, YHUKHeHHs (i3uyHOi aKTUBHOCTI Mae€
HeraTHWBHI HaCJiJKU 3 TOYKU 30py y4acTi B CO-
LiaJIbHUX B3AaEMUHAX, CIPUSAE PO3BUTKY IIpO-
6/1eM MCUXIYHOrO0 3/I0POB’s, collia/ibHiM 301l
Ta caMOTHOCTI [17].

HamnnomupeHiluMMK BnpaBaMHd Ha BUTpPHU-
BaJliCTb 3a/IMIIAIOTLCA i3/la Ha BeJlocUIlefi Ta
xoabba. PekoMeH0BaHO TPU-NI'ITh 3aHATbH Ha
TxXxJgeHb no 20-60 XBUJIMH, 3 iHTEHCHUBHICTIO,
o nepesuinye 60% BiJ MakKCUMaJIbHOI'O MYJIb-
cy (ontuManbHo 75-80%), A,03BOJISIETHCS HasIB-
HiCTb 33IMLIKH BiJj YOTUPHOX /0 LIeCTH 6asiB 3a
1mKaJow bopra. AibTepHaTHBOK CTaHAAPTHUM
3aHATTAM Ha BUTPUBAJIICTb € iHTepBaJibHe Tpe-
HyBaHHs — Lie popMa TpeHyBaHHS [JJisl BCbOTO
Tisa, Ae Ti > BIIpaBH, 10 U AJid TpPeHyBaHHS BU-
TpUBAJIOCTI, asie HabaraTo kopoTiui (Big 30 ¢ Ao
2 XB), SIKi 4epryoThcs 3 nepiofaMu BiJJlIOYUHKY
abo TpeHyBaHHSIM MeHIIoi iHTeHcuBHOCTI. Lle
Jl03BOJISIE IPOBOAUTH Gi/ibII KOMQOPTHI TpeHy-
BaHHf, OJJHOYACHO 3MEHUIYIOYM 3aJMIIKYy i BTO-
My [17,18].

[lif 4yac TepalmeBTUYHHUX BIpaB, BaXXJUBO
NpaBUJIbHO MiAi6paTH IHTEHCUBHICTb TpEHY-



BaHb. Tak, AMepUKaHCbKa Kap/ioJoriyHa acouia-
11ifl HaroJIOUIYE, 1110 AJ11 OTPUMaHHS MaKCUMaJlb-
HOI KOPHUCTI Bijj BIpaB HaJ3BUYaWHO BaXKJIMBUH
BJIACHUM TeMIl JJI KOXXHOTO MNauieHTa. 3rijHo
3 JaHUMHM acolialii, HanWb6e3MneyHilKM¥ i Hau-
eQeKTHUBHILIKU TeMN BIPaB - Iie TOH, IPU AKOMY
HMIBUJKICTb CepLeOUTTsS cTaHOBUTH Big 50% mo
75% Bin MakcMMasbHOTO NyJibcy. MakcuMasbHa
4acTOTa CeplLeBUX CKOPOYEHb Y 3/J0POBUX JiTeH
CTaHOBUTbH 6/1M3bK0 200 yaapiB HA XBUJIUHY.

3HavyeHHA Aiana3oHy LiJIbOBOI YaCTOTHU Cep-
neBux ckopoueHb (Target Heart Rate) uacro
pO3paxoByIOThCA, 11106 3a6€3NeYUTH NiATPUMKY
iHTeHCHBHOCTI BIIpaB Ha 6axkaHOMY piBHi. ABTO-
MaTUYHUU KaJbKYJIATOpP LiJbOBOI YacTOTH cep-
LIeBUX CKOPOYEeHb MOXKHA 3HAWTH, HAIIPUKJIAJ, 33
TakUM MocuaaHHsAM https://www.heartonline.
org.au/resources/calculators/target-heart-rate-
calculator.

XapyyBaHHA TeX € BAXKJIUBUM KOMIIOHEHTOM
peabinitanii. Tak, Hanpuk/aaj, BXXKWBAHHS I€B-
HUX MPOAYKTIB MOXe CIHPUATHU NPOrpecyBaHHIO
CUMIITOMIB aCTMHU Ta NOTipIIyBaTH il KOHTPOJIb.
O>kUpiHHA TaKoX € GaKTOPOM PHU3UKY PO3BUTKY
acTMH, 10 TOI'0 K BOHO ITIOCUJIIOE 33JULIKY, a BU-
COKe CII0’KMBaHH$ KUPY NiATPUMYE 3alla/leHHA B
JUXaJbHUX HIIsxax. JlieTa, 6araTa Ha BiTaminu C
i E, kapoTuHoiau, ¢paaBoHOIN Ta ceJsieH, 3a6e3-
ne4yye aHTUOKCUJAQHTHUM 3aXUCT, AKUW 3MEHUIYE
OKMCJIIOBAJILHUU CTpeC Ta CIpUA€E NpOTU3ana/b-
HiM fii. Caix mam’ataty i npo BitamiH D, sakuit
CIpHsI€E 3aXUCTY BiJ| pecnipaTopHUX iHdeKIii Ta
Mae iMyHoMoAy/Iow4y Aito v aitel [18].

EnemenTOM peabiniTanii € HaB4YaHHS, IO
HanpaBJieHHI Ha BiJJHOBJIEHHS IOBCAKJEHHOTO
GYHKIiOHYBaHHS, MaKCMMaJ/IbHO NOBHOI aKTUB-
HOCTI, y4acTi Ta 3a/Iy4eHHH [0 *KUTTEBUX CUTYa-
nin. Tak, HaNpyUKJIaJ, lepes N0JbOTOM Ha JIiTaKy
caig npodTu TecT Ha rinokcMyHy XBOpoby abo
«IPUAATHICTD A0 MOJBOTY», IKUHA MOKaxe, YU
noTpibeH AUTHHI AOAATKOBUM KHCeHb MiJ| yac
noJiboTy. Cy4yacHi JliTaky NiAHIMalOTbCA Ha BUCO-
Ty 6isbiie 2000 M, Jle 3HUXKYETHCA NapljialbHUN
THCK KucHI0. PiziosiorivHa KoMneHcallis rocTpoi
rinokceMii y crnokoi BUSIBJSIETbCS JIETKOIO a60
IIOMIpHOIO TillepBeHTUJALIEI0 1 TOMIPHOK Taxi-
Kapgaiero. ToMy JiTH 3 GpOHXOJIereHeBOI NaTO-
JIOTi€X0 MOXYTb MaTU PU3HUK TillOKceMii Ha BUCO-
Ti, 30KpeMa Miji yac aBianepenaboty [19].

Jo nporpam JIP MoxHa BKJ/OYATH M iHLII
3acob6u HeMeJMKaMeHTO3HOI0 BILJIMBY, 30Kpe-
Ma iHransyii. Tak, BigoMo, Wo iHraasuii rinep-
TOHIYHUM PO3YMHOM JiTeHl i3 MyKOBiCLHUZ030M
CIpHUSIOTh MOKpalleHHI0 QYHKIiI 30BHIIIHBOTO
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JINXaHHs Ta sakocTi *kuTTa [20]. BukopucraHHs
iHransmnii cyxum aeposoJieM KaM'siHOI €oJli 3 BU-
3Ha4eHUMHU lIapaMeTpaMU KOHLeHTpaLlii Ta guc-
nepcHocTi (rajioaepo3osbTepanii) NPUBOAUTH
[0 TOKpallleHHd MYKOILIMJIiapHOro KJipeHcy,
KJIIHIYHOT'0 CTaHy XBOPHUX i3 pecnipaTOpHOIO Ia-
TOJIOTi€I0 Ta 3pOCTAHHS MOKAa3HUKIB QyHKIIT 30-
BHILIHBbOTO AWxaHHSA [21]. ABTOpY 3a3HA4aloTh,
1110 TaJI0aepo30JbTepalisa € BaXKJIMBUM COH3HHU-
KOM y 60poTh6i 3 acTMo0 Ta ii mposiBamu [22].

Jns ouinku edpexktuBHocti JIP y nisomy Ta
OKpeMuX il KOMIIOHEHTIB aBTOPU palaATb BUKO-
PHUCTOBYBATH CllelliaJIbHi TeCTH pi3HOI CKJIaJHOC-
Ti. Tak, cipoMeTpisi moka3aHa [/ BU3HAYE€HHS
byHK1Iil 30BHIIIHBOTO JUXaHHS, TECT 0COBJUBO
IIMPOKO BUKOPHUCTOBYETbLCA IPU 3aXBOPIOBaH-
HAX JUXaJbHUX IJIAXIB, 30KpeMa TaKHUX fK acT-
Ma, MyKOBICLIM/103 Ta iHTepCTULlia/IbHI 3aXBOPIO-
BaHH{ JiereHb y AiTel. CnipoMeTpisa gomnomarae
BUSIBUTHU PECTPUKTHUBHI i OOGCTPYKTHUBHI mopy-
ueHHA. [l 1boro c/1iff aHalizyBaTH TaKi IOKa3-
HUKHY, 1K pOpCcOBaHA KUTTEBA EMHICTb JiereHb
(DXKEJ), 06’eM popcoBaHOTO BUAUXY 3a MepIly
cekyHay (O®B,), nikoBa 06'€eMHa IBUAKICTb BHU-
Auxy (TIOUI ), a Takox piBeHb 06CTPYKLUII 3a
NOKa3HUKaMM MaKCHMaJlbHOI 06'€MHOI MMIBUJA-
KOCTi BUAUXY y Toukax 25%, 50% Ta 75% neTi
®XEJ (MO, MOIII, , MO ). CnipomMeTpito
POBOJSATH Ha ClleljiaJibHOMY 06J1aZiHaHHi B yMO-
BaxX MeJMYHOI0 3aKJajy, MOKe OYTH BUKOHaHa y
JliTeit 3 5-6 pokiB. Hegosikamu € HeoOXiiHiCTb
AKTUBHOI B3aEMOJII 3 MALIiEHTOM Ta TPYAHOLIi ¥
BUKOHAaHHI MaHeBpy MaKCUMaJbHOI0 Ta $popco-
BaHoOro BUAuXy. C/1ij nam’ATaTy, 1,0 XUOHO HU3b-
ki BumiptoBanHs @XKEJI MoxyTh 6yTH pe3ysbTa-
TOM CJIaGKUX BOJIbOBHUX 3yCUJb [23,24].

KappiopecnipaTopHuld HaBaHTaKyBaJIbHUU
TecT (Cardiopulmonary Exercise Testing, CPET)
BUKOHYETbCS /IS OIIiHKU ITepeHOCUMOCTi ¢pizny-
HOT'O HaBaHT&XeHHA | BCTaHOBJIEHHH NPUYHUHHU
ii 3HMkeHHd. [lpUuHLUMN JOCHIIPKEeHHS MOJISArae
B OIiHIli MapaMeTpiB cuCcTEM KpPOBOOGIry Ta Ju-
XaHHf MpPOTATOM BUKOHAHHA HApOCTAK4Yoro
¢disnyHOro HaBaHTaKeHHs1 (HaWyacTille BUKO-
PUCTOBYIOTH BeJIOEProMeTp abo TpeAMi), ax Lo
JOCATHEHHS BU3HA4YeHUX JAJid NaljieHTa JiMiTiB
abo o BUHUKHeHHsa cuMmiToMiB. Ilix yac gocii-
JDKEHHA MOHITOPYIOTbCA: NapaMeTpu BEeHTHJIA-
1ii (3a JonoMoromw AaTyMKa NHeBMoTaxorpada),
napuiagbHui TUCK 02 Ta CO2 y BUAUXYBAHOMY
NOBITpi, caTypanisa kucHo Sp02, apTepiasbHuM
tuck, EKT, iHoai cepueBuit Bukup [25].

Mo>kHa TaK0K BUKOPUCTOBYBATH MIPOCTi Me-
TOZ U, AKUM € BUMIpIOBaHHA OKPYKHOCTI I'pyLHOI
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KJIITUHU B TPbOX Pi3HUX I10JIOKEHHSAX: IPX MaK-
CUMa/IbHOMY BUJAUXY, MAaKCUMa/JbHOMY BJHUXY i
IiJ, Yac naysu, Lo A03BOJISE OLLIHUTU PYXJIUBOCTI
IrpyAHOI KJIiTKU [26].

Jlo 3arajbHUX ONUTYBaJbHUKIB, IKI MOXXHa
3aCTOCOBYBATH i JIerko iHTepnpeTyBaTH, HaJle-
*uUTb EuroQoL-5D-5L. BiH MicTUTBh 5 NOKa3HUKIB
(3amuTaHb) AJis OL[iHKU CTAHY 3/10POB’d, 1[0 Bi/i0-
O6pakaroTh MOGIIBHICTL (PyXJIUBICTh), 3AaTHICTD
[0 CaM006CIyroByBaHHS, aKTUBHICTb Y NOBCSK-
JIEHHOMY KUTTi, HassBHICTb 60J1t0 i/a60 AUCKOM-
dopty Ta TpuBoru i/abo genpecii. KoxkeH i3 HUX
Mae 5 piBHiB (BapiaHTiB Biamnosiai). Kpim Toro,
ONUTYBaJbHUK BKJ/IOYAE Bi3yasbHy aHa/JIOrOBY
IIKa/1y, fIKa BU3HA4Ya€ €AUHUH KiJbKiCHUH HO-
Ka3HUK CTaHy 3/0poB’s Big 0 (Halripmuii ctaH
3a0poB’s) no 100 (Halikpauiuii cTaH 3/10pOB’s,
SIKUH MOXHa co6i ysaBuTu) [27]. MoxHa BHUKO-
pPHCTOBYBATH TAaKOX ONMUTYBaJbHUK Short Form-
12 (SF-12), npoTe o6pobka pe3ybTaTiB € 6iabll
CKJIaJHOIO i MOBUHHA 3JiMCHIOBATHCS 3a BCTa-
HOBJIEHUM aJITOPUTMOM.

JlJ1s1 BU3HAYeHHs HassBHOCTI i TSXKKOCTI CUM-
NTOMIB femnpecii Ta TpuBoru icHye l'ocnitasbHa
mkaJsa TpuBord i genpecii (The Hospital Anxiety
and Depression Scale, HADS), sika € npocToto Jijis
3aCTOCyBaHHA i 06po6kU. TecT cK/IaZa€ThCs 3
14 TBepAKeHb, AKi NOAUIATHCA HA ABi LIKaJIU:
«TpuBora» (HenapHi nyuktu -1, 3,5,7,9,11,13)
i «genpecisa» (mapHi nyukTtu - 2, 4, 6, 8, 10, 12,
14). KoxxHOMY TBep/I>XeHHIO BiZiMOBial0Th 4OTH-
PU BapiaHTH BiAIOBiAj, [0 KOAYIOTbHCA 32 HApOC-
TaHHSAM TSKKOCTi cuMnTomMy Bij 0 (BiACyTHICTB)
Jlo 3 (MakcuMasibHa BUpaXkeHicTh) 6asiB. 06po6-
Ka pe3yJ/IbTaTiB MOJISTa€ B MiApaXyHKy CyMapHO-
ro NMOKasHMUKA 33 KOXKHOIO IIKaJOl0, pe3yabTaT
iHTepnpeTyOTb 3a TaKUM ajiroputmom: 0-7 -
HopMa; 8-10 - cybkJiHiYHO BUpaXkeHa TpUBora/
Jenpecis; 11 i BuLe - KJIIHIYHO BUpaXkeHa TpU-
Bora/nenpecisa [28].

Jnsa Toro, o6 OLiHUTH BTOMJIIOBAHICTB,
NoB’sI3aHy 3 xBopob6olo, icHye [lkana ouiHku
piBHsa BToMu (Fatigue Assessment Scale, FAS),
o nepefbavae 10 3anuTaHb, gKi Bij06paxkaloTb
¢isuyHy i po3yMoBY BTOMY, Ta II'ITb BapiaHTIB
BignmoBigelt, ne 1 - Hikoau, 2 - iHKoJM (He
yacTillle OHOT0 pa3y Ha Micslb), 3 - peryjaspHO
(mpu6yM3HO JeKijsibKa pasiB Ha Micslb), 4 - ya-
cTo (MpubJIM3HO WOTUXKHA), 5 - 3aB¥k AU (Maixe
10/IeHHO). 3arajbHUN 6aa KoJnBa€eThes Big 10
o 50. Ouinka FAS <22 Bkasye Ha BifiCyTHicTb
BTOMM, 6as1 =222 BKa3ye Ha BToMy. lllkana goctyn-
Ha YKpaiHCbKOI0 MOBOIO 3a MOCKIaHHAM https://
WWW.wasog.org.

TecT i3 MIeCTUXBUJIMHHOIK X0/010 (6-Minute
Walk Test, 6BMWT) ouiHtoe GyHKIiOHANbHI MOX-
JIMBOCTI pi3HUX CUCTEM OpPraHi3My XBOpPOI JUTHU-
HU mig yac ¢isuvyHOi aKTUBHOCTI, 30KpeMa [JU-
XaJIbHY, CepleBO-CyJUHHY Ta HepPBOBO-M SI30BY.
Horo cyTh mosArae y BUSHaueHHi BifcTaHi, aKy
NALLIEHT MOXe NPOUTH y 3pyYHOMY [Jis HbOTO
TeMIli 110 piBHIM MOBepPXHi yNIpoAo0B¥K 6-TU XBU-
JIUH, 3a ctaHgaptamu CIIA HopMma - 1e NnoHap,
550 metpiB. TecT MOXHa BUKOPUCTOBYBAaTHU Yy
JliTelt 3 2-x pokiB. @axiBellb, 1110 TPOBOJUTD /10-
CIifpKeHHs, Moxke KoxkHI 30 ceKyH/|, 3a0X04yBa-
TU CJIOBECHO OGCTeXyBaHOro, W06 TOM HIIOB
sIKOMoOra LIBU/JlIe, ajie He 6ir. Jlo Ta mic/is TecTy
peKOMeH/J0BaHO BUMIPIOBATH YaCTOTY CepLIeBUX
CKOpOYeHb, piBeHb HaCHUYEeHHS KHUCHEM KpOBO-
HOCHUX CyJiUH abo caTypaulito (npuaazgom [lyiab-
COKCHMMeTp) Ta 3aJJMILKY 3a LikaJoto bopra (Big 0
no 10 6auiB, fe 0 - Hemae 3aauIIKH, 10 - Makcu-
MaJibHa 3aJM1IKa), Iie JacTb 3MOT'y BUKOPUCTATH
TECT [JIs1 OLiHKU CTaHy QYHKILiOHa/IbHUX pe3ep-
BiB opraHiamy guTuHu [29].

1 OLJiIHKM 3[JaTHOCTI AUTHUHU IIPOHTH IEeB-
HY BiICTaHb 3a IeBHUH YA, 1[0 € BXKJINBUM Y 110-
BCAKJIEHHOMY »KMUTTI, 30KpeMa B LWIKIJIbHUX YMO-
BaX, BUKOPUCTOBYIOTb TecT 30-CeKyHAHOI X041
(ThirtySecond Walk Test). Ilix yac gocuigpxeHHs
autrHa 30 ceKyH/i MOBUHHA XOAUTH IO NpAMIiN
JIiHIH, TeCT NPOBOAUBCA [Ji1 KOXKHOTO MallieHTa
okpeMmo. binbla BiAcTaHb BKasye Ha Kpauii
dyHKIiOHa/IbHI MOXJIMBOCTI. ABTOPU BKa3ylOTh,
110 cepeAHiM 3HAUYeHHAM Jid AiTed Big 5 no0 13
POKiB € BiacTaHb Bif 42,4 M 10 49,7 m [30].

€ po6oTH, B IKMX PEKOMEH/IYIOTb BUKOPUC-
ToBYyBaTH TecT Ha migKoM no cxofax 3a 10 kpo-
kiB (Stair Climb Test, SCT). /luTuHi n1ponoHy0OTH
AKHaWIIBUALLE TIiJHATHUCA CXOLaMH, He IIpO-
NYCKAI4U KOAHOI CXOAVMHKH, BUKOPUCTOBYIOYH
OJHY HOTY [JJIl KOXHOT'O KpPOKY, pO3BEepHYTHCA
i cmyckaTucss 6e3 3yNHWHKH, TPUBAJIICTb Qikcy-
€TbCA. JlaHUM TeCT OLHIOE 3[aTHICTb AUTHHU
nifHiMaTHUCA Ta CIyCKaTUCA 0 CXOJaxX a, OTXKe,
cusly Ta QYHKIiI0 HIKHIX KiHI[IBOK, 110 € AyXe
BaXKJINBUM Y NOBCAK/JE€HHIN aKTUBHOCTI JUTUHU
[24,31].

Y ocTaHHi poku y cBiTi Habupae nmomyJssip-
HocTi peabiniTanis BAOMa 3 BUKOPHUCTAHHAM
TeJiepeabiniTariii, JoMalHiX Bi3uTiB ¢axiBLiB i
TeJeOHHUX KOMyHiKaliil. ABTOpUM BBaKalOTb
MOXJIUBUM, [JS1 OLiHKA e(peKTUBHOCTI IJIaHy
peabiniTauii B AUCTaHIiHHOMY peXUMi, BHUKO-
PUCTOBYBATH OLHKY SIKOCTi >KUTT$, NOB’sI3aHy
3i 310poB’siM 3a anroputmoM HRQoL, mecTuxsu-
JINHHUH TeCT X04b0U, TPUXBUJIUHHUHN CTEN-TeCT
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TOIO. 3 MO3Ullil CAMOKOHTpPOJIIO0 peabiniTalis B
JOMalllHIX YMOBax MOXe MaTH BUpiLIaJbHe 3Ha-
YeHHS [OJI JOCATCHEHHS MaKCHMaJbHOrO piBHA
NOBCSK/IEHHOI aKTUBHOCTI [26]. € gocaipkeHHs,
1110 ONMCYIOTh MOKpallleHHS MOKAa3HUKIB QYHKILii
30BHIIIHBOTO AUXaHHs, a came — OOB 1 i ®XKEJI,
a TaKOX fAKOCTI KUTTA y AiTeH i3 MyKOBiCLLUAO0-
3oM nij BsiuBoM JIT'y fomaiHix ymoBax [24,32].

Takox € JOoC/iI)KeHHs, 1[0 JO0BOJATh edek-
TUBHICTb BUKOPUCTAHHA BiZleOypOKiB y nporpa-
Max JIT gis fiTeit 3 actmoto. Tak, naiieHTam 6ysio
PEKOMEH/I0BAaHO IMeperIsHYTU BiJleonporpamy
[J1sl HaBYaHHS TepalneBTUYHUX BIIPaB, SIKi BOHU
MaJId BUKOHYBATHU NpPOTATOM TPbOX MIiCALIB, IO
30 XB 3aHATTS, TPY 3aHATTS HA TUKJEHb. Y KiHI
NporpaMu CHOCTepirajocs 3HayHe NOKpallleHHs
CaMOMOYYTTSA AWUTHUHH, 36UIbLIUBCI KOHTPOJIb
acTMHU Ta NOKa3HUKU QYHKIII 30BHIIIHBOrO U-
XaHH4, IPOTe NporpaMa He BIJIMHYJ/IA HA MapKe-
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pH JIOKaJIbHOT'O 3allaJIeHHA AWXaJIbHHUX HIJIAXiB
[7,14,33].

BHUCHOBKH

JiTH 3 3aXBOpIOBAaHHAMU OpPOHXO0-JIereHeBol
CUCTEMU NOTPeOYIOTH JiereHeBol peabiniTalii Ha
BCiX eTanax HaZlaHHA MeJJu4HOi fonomoru. OcHo-
BHOIO MeTOI0 € 3MeHIIeHH: CUMIITOMIB, IOKpa-
1meHHs QyHKIii IereHb i IKOCTi »KUTTS 3arajioM.

JlereHeBa peabiniTallis - Ije KOMILJIEKCHA
Iporpama, 10 BKJIKYa€ TpeHyBaHHA JUXaJTbHUX
M’'si3iB, 3arasibHi ¢i3u4Hi BHpaBH, MiIATPUMKY
IICUXIYHOI'0 3/J0pOB’sl, IpaBUJIbHE XapuyBaHHA i
HaB4YaHH4 JiTel Ta ix 6aTbKiB NOBHOIL[iHHO KUTH
3 xBopob6oto. [lin6ip BuAy TpeHyBaHb, ix iHTeH-
CUBHOCTI, a TaKOX iHIIMX KOMIIOHEHTIB peabisi-
TaliliHOI NporpaMu NOBUHEH O6YTH iHUBiAyab-
HUM, BPaxOBYBaTHU He JIMILe HasfBHY NIaTOJIOTIIO,
ajie ¥ BiK JUTHHHU.
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OCOBJINBOCTI NEPEBITY PEKYPEHTHMUX
PECMIPATOPHUX IHOEKLIN | MIKPO®JIOPU HOCOT /IOTKU
Y JITEW WKIIbHOTO BIKY 3 AJIEPTTYHMMU XBOPOBAMM
B YMOBAX N'YMAHITAPHOI KPU3U

Pocmoka-Pe3Hikoea M. B.", Toem-KopwuHcvka M. L., Kaeuap K. B.?

/IBH3 «Yaceopodcvkull HayioHaabHUll yHigepcumemy», M. Yxc2opod;
2Szpital Kliniczny Dziecigtka Jezus, Warszawa, Poland

Pesiome. Bcmyn. [liTy 3 peKypeHTHUMU pecnipaToOpHUMHU iHQeKIisiMU i aneprisiMu NoKa3yoThb BULLY CXUJIb-
HICTb [0 6aKTepia/IbHUX YCKJIaJHEHb rocTpuX iHpeKLill BepXHiX AUXaJlbHUX LIJISXIB, 1110 MOXKe Oy TU MOB’s13aHO
3 0COGJIMBOCTAMU MiKpod10pU HOCOTIOTKU. BHYTpillIHbO nepeMillieHi 0cO6H € OJiHIEI0 3 HAMOGIIBLI Bpa3AUBUX
KaTeropiit aitei, ofHak nepe6ir yckaaJJHEHUX pecnipaTopHUX iHdeKLil i Mikpodiopa HOCOIVIOTKU V¥ TaKUX Ai-
Tel NPaKTUYHO He BUBYAJINCH.

Mema docaidxcerHss. BUBUUTH 0COGJIMBOCTI MiKpOodJIOpH HOCOTJIOTKH Y AiTel WKIJbHOIO BiKy 3 peKypeHT-
HUMU peclipaTopHUMU iHPeKIisiMU i ajlepriyHUMHU XBOpo6aMHU B YMOBax I'yMaHiTapHOI KPU3U.

Mamepiaau ma memodu. O6ctexxeHo 128 aiTeit 6-9 pokiB i3 peKypeHTHHMHU pecnipaTopHUMHU iHbeKIiaMuU
3/6e3 aseprii B aHaMHe3i (3 HUX 62 - BHYTpILIHbO NepeMillleHi 0co6H, 1[0 THUMYACOBO MPOXKUBAIOTh Y TypPTO-
’KUTKax) i3 NpoBeJeHHSIM ONUTYBaHHS 0aTbKiB, 06’€KTUBHOI'0 06CTEXEHHS i 3arajibHOKJIiHIYHUX J1abopaTop-
HUX METO/iB JOCJi/P)KeHHs. Y oA IbLIOMY AiTSM i3 yCKJIaJHEeHUM epebiroM rocTpUx peciipaTopHUX iHpeKIii
BEPXHIiX AUXaJbHUX IJISXIB i asiepri€to 6y/710 BUKOHAHO MiKpo6ioJioriuHe Aocii>keHHs MiKpodJiopy HOCOTJIOT-
ku. [I[poBOAMBCSA TaKoX aHaJi3 MepBUHHOI AoKyMeHTalil (enizogu B MeAuyHil iHpopmaLiiiHiil cucremi, amby-
JIATOPHI KapTKH) i3 BCTAHOBJIEHHSIM 0COGJIMBOCTEM Mepebiry peKypeHTHUX peciipaTopHUX iHbekuill i anepriil.

Pe3ynemamu docaidxcenb. Cepef; 06CcTeXEeHUX AiTell BHYTPIlIHbO NepeMillleHUX oci6 MOpiBHSHO 3 Micle-
BUMH, BUSIBJIEHO JI0CTOBIPHO BUILi YaCTOTY FOCTPUX PECNipaTOPHUX 3aXBOPIOBaHb, 30KpeMa roCcTpUx iHpeKuii
BEPXHIX AMXaJbHUX LJISXIB, TOH3UJITIB i 6pOHXITIB, 6€3 CyTTEBOI pi3HUI|i YACTOTU PeKypeHTHUX peclipaTop-
HuX iHbekuilt. [Ipu HboMy cepei BHYTPILIHbO MepeMillleHUX 0Ci6 MPOoCTeXKyBaBCsl BaXKYUi Mepebir pecnipaTop-
HUX iHdeknil (JocToBipHO yacTille NpyU3HAYeHHS aHTUOIOTHKIB, BUILlA TPUBAJICTD €Mi304y 3arajaoM i Kypcy
aHTUOaKTepiasbHOI Teparmii 30KpeMa, a TaK0X JOBLIMM TepMiH nepebyBaHHS B cTalioHapi), 6e3 icToTHOI pi3-
HUIi YaCcTOTH rocuitanisanii. YacToTa peKypeHTHUX pecnipaTopHUX iHeKI[ill JOCTOBIpHO He Bifpi3Hsiacs B
rpynax BHyTPIillHbO llepeMillleHuX i MicieBUX AiTel. Aneprii BusiBaeHo y 22% faiTel i3 peKypeHTHUMHU pecnipa-
TOpHUMHU iHekLiaMHU i 12% fiTell 6e3 peKypeHTHUX pecnipaTopHUX iHdekLil. Cepes AiTel i3 peKypeHTHUMHU
pecnipaTopHUMHU iHQeKLisIMU i aneprisimMy, NOpiBHSHO 3 BiJICYTHICTIO ajieprii, yacToTa rocTpux iHpekLiil Bepx-
HiX UXaJbHUX LJISXiB, 6aKTepialbHUX TOH3UJITIB i 6pOHXITIB 6y/1a JOCTOBIpHO BUIIO10, A IX Tepebir — BaXKYUM,
i3 AocTOBipHO TpUBaMIMIUMU enizofaMu iHekIii, YacTilIMMU rocmitanisanisiMu Ta NpU3Ha4YeHHSAM aHTHOIiO-
THKIB, a TaKOX JOBLUIMMHU KypcaMH aHTHOaKTepiasbHOI Tepanil Ta TepMiHOM nepebyBaHHA y cTalioHapi. bak-
TepioJioriuHe JocaifpkeHHS MiKpod10pu HOCOTJIOTKH Yy AiTell i3 peKypeHTHUMU peclipaTOpHUMU iHbeKUisIMu
i aneprieto nopiBHSAHO 3 BiJICyTHICTIO ajieprii mMokasa/o picT YMOBHO-NATOTEHHOI i maToreHHoi MikpodJsopu y
76% i 45% BuMaakiB BiJMOBiJHO, B TOMY YMCJIi YacTOTa BUSIBJIEHHS NIATOreHHUX 30y HUKIB i IX acouiariiii ckia-
J1a 29% i 10% BianoBiagHo. ¥ rpyni peKkypeHTHHUX pecnipaTopHUX iHeKLil i aseprii BUciBanucsa Taki naToreHHi
30yHUKH, gK Str. Pneumoniae (30%, B aconjianii 3 rpu6kamu pogy Candida - 15%), St. Aureus i Kl. Pneumoniae,
B TOU yac siK y rpymni 6e3 aneprii yactroTra BuciBaHHs Str. Pneumoniae cksagana 10%, a pocty St. Aureus i KL
Pneumoniae Ta noegHaHHs pi3HUX 30YAHUKIB He criocTepiraaocs.

Bucnosku. 1. Cepen o6cTexkeHUX JiTel BHYTPIIHbO NepeMillieHUX 0cib, MOpiBHSIHO 3 MiclleBUMH, NIPOCTe-
»KYBaJIMCSI JOCTOBIPHO BUILlA YACTOTA i BaXKUUH Mepebir rocTpux pecnipaTopHux iHbekui i ix yckiaZHeHb (TOH-
3WJIIT, GPOHXIT), 6€3 CYTTEBOI pi3HHULI B MOUIMPEHOCTi peKYPEeHTHUX peciipaToOpHUX iHbeKIil.

2. AnepriuHi 3axBoplOBaHHS BUSIBJSIMCS Maike B/Bidi yacTillle cepef; AiTel i3 peKypeHTHUMHU pecnipa-
TOpPHUMHU iHeKLiAMU (22%) MopiBHAHO 3 AiTbMU, KOTPi He XBOPiIOTh Ha peKypeHTHi pecnipaTopHi iHpekil
(12%). Cepep aiTell i3 peKypeHTHUMHU pecllipaTOPHUMHU iHPeKIiSIMHU i ajsieprielo NOpiBHAHO 3 rpymolo 6e3 anep-
ril BUSIBJIEHO [JOCTOBIpHO BUIIY YacTOTY H6aKTepiaJbHOTO TOH3UJIITY, a TAKOX 4acTiwi rocnitasnisauii, npusHa-
YyeHHs aHTUOIOTHUKIB i JOBLINM TepMiH nepebyBaHHS B CTallioHapi Ta TPUBAICTh eni3oy XBOPOOU 3araaoM.



. N
/NG /N
11 1

40 Mpo6nemu KniHiuHoi neaiapii, 3 (65) 2024

3.Y rpyni pekypeHTHUX pecnipaTopHUX iHbeKLii y moeAHAHHI 3 aJlepri€lo MopiBHAHO 3 rpymnoto 6e3 aneprii
BUSIBJIEHO MaiiXke B/BiYi BUIIY 4aCTOTY POCTY NMaTOTeHHOI i/ab0 yMOBHO-aTOreHHOI MikpodJiopy, i3 BUciBaH-
HaM St. Aureus, Kl. Pneumoniae, a TakoX noeiHaHHAM JABOX 30yHUKIB, YOT0 He CIOCTepiranocs cepej, AiTel
IPyNU peKypeHTHUX pecnipaTopHUX iHpeKLil 6e3 aneprii.

Knro4oBi coBa: fiTyH, pekypeHTHi pecnipaTopHi iHdekuii, ayneprisi, Mikpodiopa HOCOTJIOTKH.

Features of recurrent respiratory infections course and nasopharyngeal microflora at schoolchil-
dren with allergies in the conditions of a humanitarian crisis
Rostoka-Reznikova M.V,, Tovt-Korshynska M.1., Kleczar K.V.

Abstract. Introduction. Children with recurrent respiratory infections and allergies show a higher suscepti-
bility to bacterial complications of acute upper respiratory tract infections, what can be related to the nasopha-
ryngeal microflora features. Internally displaced persons are potentially one of the most vulnerable categories
of children, however, the course of complicated respiratory infections and nasopharyngeal microflora in such
children remain under investigated.

Objective. Nasopharyngeal microflora features in schoolchildren with recurrent respiratory infections and
allergic diseases investigation in the conditions of a humanitarian crisis.

Materials and methods. 128 children aged 6-9 years with recurrent respiratory infections with/without a
history of allergies were examined (62 of them are internally displaced persons temporarily living in dormi-
tories) with a survey of parents, objective examination and general clinical laboratory research methods. Sub-
sequently, microbiological examination of the microflora of the nasopharynx was performed in children with a
complicated course of acute respiratory infections of the upper respiratory tract and allergies. An analysis of the
primary documentation (episodes in the medical information system, outpatient cards) was also carried out with
the establishment of features of the course of recurrent respiratory infections and allergies.

Results. Among the examined children of internally displaced persons vs local ones, we revealed a signifi-
cantly higher frequency of acute respiratory diseases, such as acute upper respiratory infections, tonsillitis and
bronchitis, without relevant difference in recurrent respiratory infections frequency. The same time, a more
severe course of respiratory infections was noted among internally displaced persons with significantly higher
frequency of antibiotics prescription, duration of the respiratory infection episode and course of antibacterial
therapy, as well as a longer hospitalization term, without a significant difference in the frequency of hospi-
talizations. The prevalence of recurrent respiratory infections wasn’t significantly different in the groups of
internally displaced vs local children. Allergies were noted in 22% of children with recurrent respiratory infec-
tions and 12% of children without recurrent respiratory infections. Among children with recurrent respiratory
infections and allergies vs without allergies, the frequency of acute upper respiratory tract infections, bacterial
tonsillitis, and bronchitis was significantly higher and their course was more severe, with significantly longer
episodes of infection, more frequent hospitalizations and antibiotic prescriptions, and longer courses anti-
bacterial therapy as well as duration of hospitalization. Nasopharyngeal microflora of children with recurrent
respiratory infections and allergies compared to the absence of allergies showed the growth of opportunis-
tic and pathogenic microflora in 76% and 45% of cases, respectively, including the frequency of detection of
pathogenic pathogens and their associations in 29% and 10%, respectively. In the group of recurrent respira-
tory infections and allergies, pathogens such as Str. Pneumoniae (30%, in association with Candida fungi -
15%), St. Aureus and Kl. Pneumoniae had been revealed, while in the group without allergy the frequency of
Str. Pneumoniae detection was 10%, and St. Aureus and KIl. Pneumoniae as well as a combination of different
pathogens were not observed.

Conclusions. 1. In children of internally displaced persons vs local ones, a significantly higher frequency and
more severe course of acute respiratory infections and their complications (tonsillitis, bronchitis) had been re-
vealed, without a significant difference in recurrent respiratory infections prevalence.

2. Prevalence of allergic diseases was almost two-fold higher among children with recurrent respiratory
infections (22%) vs without recurrent respiratory infections (12%). In children with recurrent respiratory infec-
tions and allergies vs group without allergies, we revealed a significantly higher frequency of bacterial tonsillitis
as well as more frequent hospitalizations, antibiotics prescription and a longer hospitalization term with higher
duration of respiratory disease episode in general.

3. In the group of recurrent respiratory infections with allergy vs without allergy, an almost two-fold higher
frequency of pathogenic and/or opportunistic microflora growth had been found, with St. Aureus, Cl. Pneumoni-
ae, as well as a combination of two pathogens detection, that wasn’t observed among children with recurrent
respiratory infections without allergies.

Key words: children, recurrent respiratory infections, allergy, nasopharyngeal microflora.



Bctyn

3a ocTaHHI pOKU cepef, AiTel ClIOCTepiraeTbCst
3pOCTaHHA MOIIMPEHOCTI pPeKypeHTHUX peclipa-
TopHUX iHOek1 il (PPI), yacToTa IKUX MOXKe A0Cs-
raTtu 25%, a Takox ajiepriyHux 3axBopioBaHb (A3),
IIPUYOMY aTONifA BBAKAETBHCA [JONATKOBUM THAra-
peM i akTopoM pusuky PPI sik ocHoBa AucyHKIiT
IMyHHOI CUCTEMHU i pKepeJso NMepCUCTyr4oro 3a-
NIaJILHOTO TIPOLIeCy, 10 CIPUAE BUILIN CXUJIBHOCTI
Jl0 6aKTepia/bHUX YCKJIaJHEHb [OCTPUX pecIlipa-
TopHUX BipycHux iHdekui (I'PBI) [1,2].

Jitu 3 PPl Ta A3 xapakTepusywTbCsl OpY-
IIeHHAM IIpPOTH3aNajJbHOI BiANOBiAI OpraHisMy
3 HeJOCTaTHIM BHUJIJIEHHAM INPOTHU3aNaJIbHUX
LIMTOKIHIB, 110 CTBOPIOE NepefyMOBU [JJs 00-
TsDKeHHs nepebiry 'PBI i Moxke nmpusBoguTH 710
YacTiloro 3aCTOCYBaHHA HeCTEepOIJHUX NPOTHU-
3amnaJibHUX 3aco6iB a60 HaBiTh aHTHUGIOTUKIB, ¥
CBOIO Yepry CpUAKYU NiJABUILEHHIO ajeprisalil
opraHismy AUTHHH. PasoMm i3 THUM, yacTe 3acTo-
CyBaHHS aHTUOIOTHKIB mopyiuye 6asaHc Mikpo-
dJiopy, 30KpeMa CJ1M30BUX 000JI0HOK AUXaJIbHUX
LJIAXIB, CIPUAYU KOHTaMiHaLil MaTOreHHUMM 1
YMOBHO-NIAaTOTEHHUMH MiKpoopraHismami [3,4].

He ocTaHHI0 poJib y norn6JeHHi NpobJjeMu
['PI cepen aitei, oco6auBo PPI, Bifirpaau ryma-
HiTapHi KpU3U OCTAHHIX JeCATUIITD, AKi IpU3Be-
JIM 0 NiABUIeHOI Mirpanii HacesieHHA 3i 3poc-
TaHHSM KiJIbKOCTi BUMYILIIEHO MepeMillleHUX 0Cib
(BI10), Bkstoyarouu aitel. JlocaigkeHHs oCTaH-
HiX pOKiB, IpOBeEeHI B IPUTYJIKAaX AJid lepeMi-
meHux oci6 CIIA Ta EBpomni, BKa3yoTb Ha 3poc-
TaHHA 4acToTu PPl Ta ix yckiagHeHb, 30KpeMa
NIHEBMOHIH y fiTei [5,6].

3rifHo 3 AeAKUMH JIiTepaTypHUMU JAaHUMUY,
aromisa y giteu i3 PPI aconjiroBanaca 3 ygBidi Bu-
IIOI0 YaCTOTOH MHEBMOKOKOBOI iHdekIiel mo-
PIBHAHO i3 3arajIbHOI0 MOMYJISALIE0, @ TAKOX 3HU-
>KEHHAM 06a30BOro piBHS AaHTUIIHEBMOKOKOBHUX
AHTUTL Ta IHIIMMU MNOPYLIEHHAMU 3anajbHOI
BiAnoBiAi Ha iHdekuito [1,7]. Pasom 3 TuM, oco-
6s1MBOCTi Mikpod10pU AUXaNbHUX LJISXIB Y JiTEN
BHYTpilIHbO MepeMimeHux oci6 (BI10) i3 PPI Ta
A3, 30kpeMa B YKpaiHi, IpaKTUYHO HE BUBYAJIUCH.

MeTa aocaigKeHHs

BuBunTH 0C06/1MBOCTI MikpodJiopu HoOCo-
[JIOTKU Y AiTel WKIJIBHOTO BiKy 3 pEKypeHTHU-
MU pecnipaTopHUMHU iHQeKLiAMU i ajlepTiyHUMU
XBOpPo6aMH B YMOBaXxX r'yMaHiTapHOI KpU3H.

Marepiasu Ta MeTOAH
O6cTexeHo 128 aitei 6-9 pokiB (i3 HUX 62 -
BHYTpILIHbO NepeMillieHi 0co6Hu, KOTpi TUMUaco-
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BO MIPOXKUBAIOTh ¥ TYPTOKUTKAX) Ha 6a3i KJiHiKH
«lHTepdemini» M. Ykropos npoTATroM poky.

O6cTexeHi aiTu 6yau po3jiieHi Ha ABi Tpy-
nu: rpyny 1 cknanu BIIO (62 piteit, 30 xsonyu-
kiB i 32 niBuaToK, cepeqHiil Bik 8,05+1,57 poky),
rpyny 2 - Mmicuesi (56 gitedt - 24 xaon4uky, 32
JliBYaTOK, cepeaHil Bik 7,89+1,62 poky). ['pynu
Oy/1v 3icTaBHi 3a BikOM i cTaTTIO, @ TAKOX YMOBa-
MU NpokuBaHHSA. O6CTeXXeHHsI IPOBOAUJIOCS 3a
YMOB IIOBHOT'0 KJIIHIYHOTr'0 6/1aronoJy44s BIpPO-
JIOB OCTaHHBOTO MicALd.

[IpoBogu/ioCcs OMUTYBaHHS OaTbKiB, 00'EK-
THUBHE 00CTEeXKeHH4 AiTel i 3araJbHOKJIiHIYHI J1a-
60paTopHi MeTOAM AOCIiIKeHHs. Y 0Aa/bIIOMY
JUTSM i3 yCcK/IaJJHEHUM [epebiroM rocTpux pecii-
paTopHUX iHPeKIi BepxHiX AUXaTbHUX HNIJIAXIB i
aJsiepriero 6ysio BUKOHAHO GaKTepiosioriyHe foci-
JKeHHs1 MikpodJiopH 3iBY 3a CTaHZAPTHOIO MeTO-
JIUKOI0 Ha 6a3i tabopaTopii CSD Lab. [IpoBoguBcs
TaKOX aHaJli3 NepBHUHHOI AoOKyMeHTalii (enizoau
B MeJUuHil iHopmalilHilt cucTemi, ambyna-
TOPHI KapTKH) i3 BCTAHOBJIEHHSIM 0COBJIUBOCTEMN
nepebiry peKypeHTHHUX pecrnipaTopHUX iHpeKIin
i aneprii. He Bk/oyasnucs B AaHe JOC/IJKEHHS
JITH i3 CYNYTHIMU BaXKKUMHU XPOHIYHUMU XBOPO-
6amu (Bpo/>KeHi BaJii i reHeTHYHI XBOpPOOU; eH-
JIOKpUHHI po3J/1afiy, 30KpeMa LyKpOBUH JiabeT,
nopyuieHHs QyHKIIT HUTONO/i6HOI 32,103 TOLIO;
ayToiMyHHi Ta OHKOMPOILECH TOIII0).

CTaTUCTUYHY 0OpOOKY pe3y/bTaTiB MpOBe-
JleHO 3a J0IIOMOTro0 IMaKeTy NpHUKJIaJHUX Npo-
rpam Microsoft Office Excel 2020 Ta Statistica
10.0. BukopucTOByBa/JuCs METOAY IepeBipKU
NpaBUJBHOCTI po3noAiny 3a llanipo-Yinki, kpu-
Tepiil CTBIOAEHTA, PO3PAxXyHOK CepeIHbOI Besu-
yuHU M i 1oXUOKH m, a TAKO BiITHOCHUX IIOKa3-
HUKIB.

Pe3yibTaTH J0OCHIAXKEHb

BusaBJIeHO [0CTOBipHe INepeBakKaHHA pec-
nipatopHux iHdekiit y rpyni BIIO mopiBHsIHO
i3 MicueBUMMH, 10 CBIAYUTH MPO BHUILY CIIPUH-
HATJUBICTb LUX JiTed [0 30yAHUKIB iHdek-
Li guxanbHUX LLAxiB. Tak, 3arajabHa 4acTo-
Ta TOCTpUX pecnipaTopHux iHbeKLil ckJaia
8,45+0,5 pasy/pik cepen BIIO npotu 7,32+0,25
y rpyni wmicueBux (p<0,05), yactora 'PBI -
7,14+0,36 pasy/pik i 6,25+0,13 pasy/pik Bigno-
BiziHO (p<0,05).

Ouinka ycksnagHens ['PBI y rpyni BIIO no-
PIBHAHO 3 MiCLleBUMM I10Ka3aJja iCTOTHO BUILY
yactoTy TOH3WJITIB (2,8+0,32 pasy/pik mnpo-
™ 1,63+0,31 pasy/pik, p<0,05) i OpoHxiTiB
(2,95+0,14 pasy/pik npotu 2,21+0,3 pasy/pik,
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p<0,05), miiKpeca0YU BULY CIPUNHSATIUBICTD
Jlo 6akTepianbHux iHpekuiit cepen BIIO.

[lix 4ac ouiHKM BaXKOCTi mepebiry 3a3Ha-
YeHUX pecnipaTopHux iHeklill y mopiBHIOBa-
HUX rpynax, cepez, BI1O nopiBHAAHO 3 MiceBUMU
JITbMU BUABJIEHO [OCTOBIpHO BHUIi CepeaHIO
TpPUBAJMICTh emni3ofly pecnipaTopHoi iHdeknii
(19,22+0,43 pausa/pik i 13,51+0,38 ausa/pik Bia-
noBizfHo, p<0,05), yacTOTU NpHU3HauYeHHS aHTHU-
6akTepianbHoi Tepamii (2,31x0,18 pasy/pik i
1,85+0,23 pa3y/pik BignosigHo, p<0,05) i TpuBa-
Jocti 11 kypcey (18,72+0,26 aus/pik i 14,28+0,55
JHs1/pik BignosigHo, p<0,05) Ta TepMiH nepeby-
BaHH# BJlikapHi (10,67+0,54 nusa/piki8,42+0,26
JiHs1/pik BigmoBiaHo, p<0,05), BKa3yw4u Ha 06-
TSDKeHHS Mepebiry pecnipaTopHUX iH}eKIin
cepen aiteit BIIO wmkinbHOTO Biky, 6€3 cyTTEBOI
pi3HHULi YacTOTH rocuitasnisauniu cepeg BIIO mo-
PIBHAHO 3 IPYIOI0 MiCLIEBUX.

Ouinka yacrotu PPl He BUsiBU/1a JOCTOBIpHOI
pisHuLi ix nowwupeHocti cepes BIIO nmopiBHsSIHO
3 MICLleBUMHU [JITbMU LIKIJIBHOT'O BiKY, AKi BUAB-
nsanuca y 39 (63%) gitent rpynu BIIO i 37 (66%)
MiceBux Aiteit (p>0,05). OuiHka HasABHOCTI Cy-
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MYyTHBOI MATOJIOTI] OKa3aJa, 1o cepen, AiTeH, aKi
xBopinu Ha PPI, cynyTHi xBopobu crnocrepiraau-
ca B 1,5 pasy uacTiie nopiBHSHO 3 MiArpymnoo
6e3 PPI (58% npotu 30% BianosizHo rpymi BIIO,
p>0,05 Ta 55% npoTtu 32% BiAnoBigHO cepen Mic-
1eBux, p>0,05), i ix yactoTa ckyagana noHaz 50%,
He3asiexkHo BiJl ¢pakTopa BIIO. OckinbKku CyTTEBUX
BiaMiHHOCTeN y yacToTi PPI cepeg mMicueBux aitei
nopiBHsAHO 3 BI10 HaMu He BUSABJIEHO, AJ151 1OAAJ/Ib-
IIOT0 AOCJIi/[XKEHHS 11i TPynH 6yJ10 06’ €AHAHO.

A3 BusaBseHo y 22% pited i3 PPI ta 12% -
cepen aiteit 6e3 PPL [Ipu npoMy aHas1i3 4acToTH
pi3Hux pecnipaTopHux iHeKIil cepen aiTelt i3
PPI ta A3 (Ta6s. 1) nokasaB A0OCTOBipHe mepe-
BaxkaHHs ['PBI, 6poHXiTiB i TOH3UITIB, 1110 MOXe
BKa3yBaTH Ha BUILY CIPUUHATIUBICTD [0 6aKTe-
pianbHUX iHPeKLil JuxaJlbHUX LUISXIB 32 HasB-
HocTi cynyTHix A3. Builia cXuibHIiCTh 10 6aKTe-
pianbHUX iHQekuil y aiTel i3 A3 y3roKyeThCs
3 JaHUMHU JIiTepaTypu NpO aKTHUBHe XpOHiyHe
3anaJjieHHs MiHiMaJIbHOI iIHTEHCHUBHOCTI y JiTel
3a yMOB aJieprii, 1110 3HUXKYE 9K CUCTEMHY iIMyHHY
BiAnoBiAb Ha iHdeK1ito, Tak i MiciieBUM iMyHITET
CIV30BHUX 000JI0HOK [2].

Tabauys 1

IomupeHicTh i 0c06/IUBOCTI Nepediry iHpeKnin AuxaabHUX HVIAXIB cepel, 06CTeXKeHUX AiTei
i3 peKypeHTHUMM pecnipaTopHUMH iHpeKuissMu 3/6e3 aseprii (Mtm), pa3iB/pik

HasaBHicTb aneprii
XBopo6a/o3HaKa, yactoTa (pa3iB/pik)

Aneprig be3s aseprii
I'PBI 9,06+0,61™ 7,48+0,22"
BpoHxiT 3,68+0,75" 2,14+0,2*
BakTepia/lbHUN TOH3UJIT 3,6+0,25" 1,21+0,11
[THeBMOHIs 1,22+0,1 1,13+0,28
CuHyCcHUT 1,38+0,23 1,45+0,16
CepenHs TpUBaJiCTh emni3oAy pecnipaTopHoi iHdekuii, [HIB 18,34+0,32" 14,22+0,46
Yacrora rocmitaJjizanii, pasis/pik 1,67+ 0,25" 0,84+0,17
TpuBaJsicTb rocnitanisanii, fHiB/pik 10,48+0,24" 7,79+0,63
[Ipu3HayeHHs aHTUOaKTepiasbHOI Tepamii, KypciB/pik 3,97+0,13" 2,63+0,52
TpuBasicTb aHTHOaKTepiasbHOI Tepamnil, JHIB/pik 14,43%0,55 13,86%0,75

IIpumimku: * - p<0,05 nopigHsiHo 3 epynoto 6e3 aaepezii; PBI - 2ocmpi pechipamopHi iHgekyii eepx-

HiX duXaabHUX wasixis.

Y rpymi giteit i3 PPI Ta anepriero nopiBHAHO
3 rpymnoto PPl 6e3 asepril 3BepTae Ha cebe yBa-
Iy JAOCTOBIpHO BHIA 4YacToTa 6GaKTepiaJbHUX
TOH3WJIITIB, 2 TAKOX iCTOTHO BULIi TPUBAJIICTb
emizony iHQeknil AUXaJbHUX IJIAXIB Ta 4acTo-

Ta rocoitanizanid i mpu3HayeHHs1 aHTUOAKTe-
piasibHOI Teparil, 04eBUHO BKAa3yH4YM Ha BUILLY
CIPUUHATAUBICTD 0 GakTepiaJbHUX iHeKuilk
I mMigKpec/a0Yu BaXKJIUBICTh LOCHIIKEHHA Mi-
KpoJIOpU HOCOIVIOTKH.



MikpobiosioriuHe gocaiKeHHs Ma3Ka i3 3iBa
Jitel i3 PPl B moeHaHHi 3 A3 (puc. 1) mokasaso
piCT yMOBHO-NIATOTeHHOI i maToreHHOI MikpodJio-
puy 75% Bunazxis. [Ipu npomy cepep 20% niteit
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Liel rpynu BUSBJIEHO acolialito Str. Pneumoniae
i rpubku poay Candida. [laTorenHa mikpodopa
(Str. Pneumoniae, Kl. Pneumoniae, Staph. Aureus)
6yna B 14% ob6cTexxeHux fiteit i3 PPl Ta A3.

M PicT BigcyTHI#

m Candida

m Str. Pneumoniae

= Kl. Pneumoniae

m Staph. Aureus

m Candida + Str. Pneumoniae
' Hemophilus Influenzae
| Ent. Fac.

E. Coli

Puc. 1. Peaynbmamu Mikpo6i0102i1H020 00CAI0xHceHHS MA3Ka i3 3iea y dimeli i3 pekypeHmHuMu
pecnipamopHumu iHpekyisamu i arepaieto.

[lig yac Mikpo6GioJsioriYyHOTO AOC/iPKEeHHS
Ma3Ka i3 3iBy B rpymni gite# i3 PPl 6e3 aneprii
(puc. 2) pocTy yMOBHO-NAaTOTeHHOI i maTo-
reHHoi MikpodJsiopu He BUSIBJIEHO cepej 6ijb-
mrocti o6crexxenux marieHTiB (55%). BojgHo-

yac y MasKax JOMiHyBaJla YMOBHO-NIAaTOTe€HHa
MikpodJiopa, B To# Yac ik pocty St. Aureus, Kl.
Pneumoniae, a TakoX no€HaHHSA Pi3HUX 36y7-
HUKIB y 1[ill rpynli HAMU He BUSIBJIEHO.

M PicT BigcyTHIK

W Candida

W Str. Pneumoniae

“ Hemophilus Influenzae

H Ent. Fac.

B E. Coli

Puc. 2. Pesyasbmamu mikpo6ioso2iuHo20 docaidxiceHHs Ma3ka i3 3iea y dimeli i3 pekypeHmHumu
pecnipamopHumu iHekyiamu 6e3 aiepziei.

BHCHOBKH

1. Cepen o6cTexKeHUX AiTel BHYTPIIHBO TIe-
peMillleHUX 0cib, MOPiBHSHO 3 MicLleBUMU, BUSIBJIE-
HO JIOCTOBIpHO BUILY YaCTOTY TOCTPUX pecnipaTop-
HUX iH}eKIIiH i X yckIasiHeHb (TOH3WJIIT, GPOHXIT),
1110 XapaKTepu3yBaJIKCcA BaXXKYUM IepebiroM (BUIL

cepeZiHA TPUBAJIICTD eMi30/y, Y4aCTOTa i TpUBaJIiCTh
aHTUGIOTHKOTepaMnii, TepMiH nepebyBaHHS B CTa-
rioHapi), 6e3 cyTTeBOI pi3HUL B MOIIKUPEHOCTI pe-
KYpPEHTHHX peclipaTopHUX iHDEeKIiH.

2. AnepriyHi 3axBOpHOBaHHf BUSABJIAJIU-
cs1 Maibxke BJBiui yacTimie cepen giteit i3 peky-
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PEHTHUMHU pecrnipaTopHUMU iHbekIiaMU (22%)
MOPIBHAHO 3 AIiTbMH, KOTPi He XBOPilIOTH HA pe-
KypeHTHi pecnipatopHi iHpekuii (12%). Cepen
JiTel i3 peKypeHTHUMM pecHipaTOPHUMHM iH-
dekuigamu i aneprieto nopiBHAHO 3 rpynoi 6e3
ajseprii BUABJIEHO [LOCTOBIpHO BHUILY YacCTOTY
O6aKTepiaJIbHOTO TOH3WJIITY, a TaK0X 4YacTilli
rocnitajizanii, npu3HaYeHHs aHTHU6IOTUKIB i J0-
BIIUH TepMiH NepeOyBaHHS B CTallioHapi Ta TpU-
BaJIiCTh €Mi30/ly XBOPOOH 3arajiom.
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3. ¥V rpyni peKypeHTHUX pecHnipaTOpHUX
inpekuil y nmoefHaHHI 3 ajepriel0 MOPiIBHSAHO
3 rpymnoto 6e3 asneprii BUsSBJIeHO Maixe BJBiui
BUIIly 4aCTOTy POCTY [IaTOreHHOI i/a6o yMOBHO-
naToreHHoi Mikpodsopy, i3 BuciBaHHsaM St. Au-
reus, KI. Pneumoniae, a Tako noeJHaHHAM JBOX
36y/IHUKIB, 4OTO He CIloCTepirajaocs cepef AiTei
Irpynu peKypeHTHUX pecmipaTopHUX iHQeKIin
6e3 aJieprii.
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E®OEKTUBHICTb 3ACTOCYBAHHA
CTAHAAPTHMX KOPOHOK I3 HEPXKABIFOYOI CTAI
ANA NIKYBAHHA AEDEKTIB TBEPAUX TKAHUH
KOPOHKOBOI YACTUHU TUMYACOBMX 3YEIB

(OT NI NNITEPATYPU)

Jlokoma €. 10., lokoma I0. €., Katina M. I.

/JIBH3 «Yczopodcukull HayioHaabHUll yHigepcumemy, cmomamosio2ivHull pakyssmem, kagedpa
opmonedu4Hoi cmomamo.iozii, M. Yicz2opod

Peswome. Bcmyn. Y cyuyacHomy ceimi € akmya/nbHOl0 npobsiemMa pAaHHIX YUWKOoOXdceHb meepdux MmKAaHUH
mumyacosux 3y0is, ujo npuzeodums Ao Heo6XidHOCmMi 0pmonedu4Ho20 NIKY8AHHS 0151 NONEPEONCEeHHS PO3BUMKY
HACMYNHUX YCKAAOHEHb.

Mema docaidixceHHs: — mpoaHasi3yBaTH MOKa3aHHS /10 MOXJIMBOTO OPTOIEJWYHOrO JIIKyBaHHS Kapiecy
THMYaCOBHX 3y6iB Ta OI[iHUTH llepeBaru BUKOPHUCTaHHS He3HIMHUX KOHCTPYKIIi# i3 HeprkaBito4oi cTasti y AiTei.

Mamepiaau ma memodu. IlpoaHanisyBaTH MoKa3aHHS 10 MOXKJIUBOT'O OPTOMEAUYHOTO JIIKyBaHHSA Kapiecy
THMYaCOBHX 3y6iB Ta OI[iHUTH llepeBaru BUKOPHUCTaHHS He3HIMHUX KOHCTPYKIIi# i3 HeprkaBito4oi cTasti y AiTei.

Pesysomamu docaidsceHs. [IpoaHai3oBaHo, 1110 KOPOHKH 3 HEPXKABiIOYOI CTasli € OAHUMH 3 HAaWy CIiMIHIITMX
MeTO/[iB OpTONEJUYHOTO JIiKyBaHHS JedeKTiB KOPOHOK THMYacoBUX 3y06iB. Ili KOpOHKHM He MOTPeOYHOTh
3aMiHU NpU BUKOPUCTaHHI /I 3aMillleHHS BeJHUKHUX AedeKTiB KOPOHKOBOI YacTUHHU 3y6a. PeTpocrneKkTUBHI
JOCJiPKeHHs TI0Ka3aJiy, 1[0 3aCTOCYBaHHS KOPOHOK 3 Hep)KaBilo4oi cTasi /i 3y6iB mic/asa myJbnoTOMIl Jae
Kpallli pe3yJIbTaTH HiX 3aCTOCyBaHHs aMasibraMH ab0 KOMMNO3WTIB. 3aCTOCYyBaHHs KOPOHKHU 3 HepXKaBilo4yoi
CTaJli y MO€HaHHI i3 XOpOoUIO0 ririEH0 NOPOXKHWHY POTA He MA€ IIKiZJIMBOr0 BIIMBY Ha CJIN30BY 060JIOHKY Ta
TKaHUHY MiXaJIbBeOJIAPHOI Neperopoaku. [lonpu xopoui K/aiHiYHI pe3y/ibTaTH, KOPOHKHU 3 Hep KaBito4oi cTaJi
He BiZiIOBiAAlOTh BUCOKUM €CTETUYHUM BUMOTaM.

BucHoeku. [lpy 3Ha4yHiIH BTpaTi TBepAWX TKAaHWUH THUMYacOBHUX 3y6iB y AUTAYOMY Billi, TOKa3aHUM €
opToneauyHeJikyBaHHs.Cepes ioro MeTOAiB OAHUM i3 HalyCilIHILIKX €3aCTOCYBaHHS KOPOHOK i3 HepkaBitoyoi
craui. i kopoHKU 3a6e3meuyoTh Xxopollle GyHKI[iOHAJIbHE BiZJHOBJIEHHS Ta MOKa3yIOThb J06pi pe3yJbTaTH MpH
peTpOCneKTUBHUX AOCTiKeHHAX. He10/1ikoM KOPOHOK € HEeBi/IOBiZIHICTb BUCOKUM eCTeTUYHUM BUMOTaM.

Ki1o4oBi cj10Ba: He3HIMHI opToneAnYHi KOHCTPYKIii, KOPOHKH i3 HepkaBiro4uoi cTaJi, fedeKTH TBEPIUX
TKaHWH KOPOHOK TUM4YacOBUX 3y6iB

Effectiveness of using the standard stainless steel crowns for the treatment of hard tissue defects of
primary teeth (literature review)
Lokota Yu.E., Lokota E.Yu., Kayla M.I.

Abstract. Introduction. In today’s world, the problem of early damage to the hard tissues of temporary teeth
is relevant, which leads to the need for orthopedic treatment to prevent the development of further complications.

The purpose of the study - to analyze the indications for possible orthopedic treatment of caries of temporary
teeth and evaluate the benefits of using fixed stainless steel structures in children.

Materials and methods: to analyze the indications for possible orthopedic treatment of caries of temporary
teeth and evaluate the benefits of using non-removable stainless steel structures in children.

Research results. 1t is analyzed that stainless steel crowns are one of the most successful methods of
orthopedic treatment of defects of crowns of temporary teeth. These crowns do not need to be replaced when
used to replace large defects in the crown of the tooth. Retrospective studies have shown that the use of stainless
steel crowns for teeth after pulpotomy gives better results than the use of amalgams or composites. The use of
a stainless steel crown in combination with good oral hygiene does not have a detrimental effect on the mucous
membrane and the tissue of the interalveolar septum. Despite good clinical results, stainless steel crowns do not
meet high aesthetic requirements.
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Conclusions. With significant loss of hard tissues of temporary teeth in childhood, orthopedic treatment is
indicated. Among his methods, one of the most successful is the use of stainless steel crowns. These crowns
provide good functional recovery and show good results in retrospective studies. The disadvantage of crowns is

non-compliance with high aesthetic requirements.

Key words: fixed orthopedic structures, stainless steel crowns, hard tissue defects of primary teeth crowns.

Bctyn

Y cy4acHOMy CBITi NUTaHHA ypaXKeHHHA 3y-
6iB Kapio3HUM MPOIECOM 3ATUIIAETHCA OAHUM
i3 HaMaKTyaJbHIIIMX. YpakeHHd THMYacOBUX
3y6iB crocTepiraeTbcsi Mo4MHaw4M 3 Biky 1-1,5
poky. [Ipu oMy nomupeHicTsb Kapiecy cepef, ai-
Tel pisHUX BiKOBUX nepioziB HeogHakoBa [1].

0co6MBOCTI 6YA0BU TBEPAUX TKAHUH THM-
yacoBUX 3y06iB, CTaHy OpraHiamMy AWTHHHU, CTa-
Jiist opMyBaHHS KopeHs 3y6a Ta iHwWi pakTopu
BIIMBAIOTh Ha Iepebir Kapio3Horo mpoiecy B
MOJIOYHHUX 3y06ax. K Hac/lifoK, XapaKTEPHUM €
roctpuil i HaWrocTpimui nepebir Kapiecy, 1o
BUKJIMKAIOTh 3HAyHYy BTpaTy O0G€EMYy TBepAHUX
TKaHUH y TUMYacoOBHUX 3ybax [2].

Kapiec i #ioro yckyafiHeHHS1 — OflHA 3 OCHO-
BHUX NPUYMH PaHHbOI BTpPAaTH THUMYaCOBHUX 3Y-
6iB - 45,88% [3]. Okpema yBara NpUAISETHCS
BTpaTi NepLIUX MOJIOYHUX MOJIAPIB, OCKIJIBKU IX
BiJICYyTHICTb MOXe OYTH NPUYHMHOI PO3BUTKY He-
MPaBUJIBHOI'O MPUKYCY W MOJAJBIIOTO PO3BUTKY
gy6oiesnenHux Aedopmanii [4,5]. BaxiuicTb
30epeKeHHsI aHATOMIYHOI IJIICHOCTI MOJIOYHUX
3y6iB 00yMOBJIeHa IX BIUVIMBOM Ha ONTHUMAaJIbHUN
PO3BUTOK 3y0Ollle/IENHOT0 anapaTy B JUTSIYOMY
BiLi. € pi3Hi MeTOAM JIIKyBaHHA Kapiecy TUM4Yaco-
BUX 3y0iB, cepe/; IKUX — OPTONEeAUYHE JiKyBaHHS.

MeTa aoc/aigKeHHs

[IpoaHasizyBaTh NOKa3aHHA [0 MOXJIUBOTO
OpTOINEeAUYHOr0 JiKyBaHHA Kapiecy TUMYacOBUX
3y6iB I OLIIHUTH NlepeBaru BUKOPUCTaHHS HE3HIM-
HHX KOHCTPYKLiM 3 HepKaBiro4yoi cTasi y JiTen.

Marepiasu Ta MmeTOAU

Y xopni mocuimkeHHs 6yJi0 MpoaHai30BaHO
BiTuM3HAHI ¥ iHO3eMHi my6Jikanlii CTOCOBHO
JAHOI TEMaTUKH.

Pe3yjibTaTH AOC/iKEHb

Ha ocHOBI pe3y/sibTaTiB poBeZeHUX LOCJIi-
J’KeHb [5] BCTaHOBJIEHO, 1110 IOBHE pyHHYBaHHS
KOPOHKOBOI YaCTHHU TUMYaCcOBHUX 3y06iB clIOCTe-
piraeThbcs BxKe y Bili Bifj 2-x pokiB. A Hall6inbLIa
KiJIbKICTB Mepe4acHO BUAAJIEHUX 3y6iB nmpuma-
Jla€ Ha UTAYE HAceJIeHHS BiKOM 5-6 pOKiB.

XpoMoHiKesieBa CTajlb € CIJIABOM OJIUCKY-
yoro 6isioro kosbopy. /lo ii ckaany Bxogats 18%
xpomy, 9% Hikesro, 1o 1% tutany, 0,1-0,2% Byr-

sento, 0,2-0,3% kpewmnito, 0,4-0,5% mapraHio i
o 71% 3auniza.

[TokazamMu /1 3aCTOCYBAHHA CTaHAAPTHUX
KOPOHOK i3 Hep»KaBitoyoi ctaui € [7]:

e pYHHYBaHHI NNOBepXHi KOPOHKU THUMYaco-

BOro 3y6a 6isbLie Hix Ha 2/3;

e TNOBHe pyHHyBaHHs 3y6a KapiecoM (mpu
BUCOTi HaJ, ICEHEBUM KpaEM He MeHIle
2 MM);

* BIiJIKOJIM KOPOHKH;

e pecTaBpalid micjd NpoBeJeHHA MNYyJIbIO-
ToMii 260 My JIbIIeKTOMIii;

* BiZIHOBJIEHHS KOPOHKOW 3y6iB MpU HEKa-
pio3HUX ypaxkeHHsX (rinomnJiasis, HeZ0CKO-
Ha/IMM amMeJioreHes Ta iH.);

e pecTaBpallis y AiTell i3 BUCOKUM PU3UKOM
PO3BUTKY Kapio3HOro nporuecy;

e OpYKCHU3M.

Cepen npoTUNOKa3iB 10 iX 3aCTOCyBaHHS BU-

OUISIIOTh:

1. InpuBifyanbHa rinepyyTJMUBICTD y MaLi€H-
Ta Ha KOMIIOHEHTH Hep:kaBitodoi cTasi (KobasbT,
XpoM, HiKeJib, 3aJ1i30).

2. Pe3op6uis kopeHst 3y6a 6iabpL1 HiXk Ha NO-
JIOBHUHY J0BXXUHU.

3. llepeniom y painsHui 6idypkanii kopenis
MOJIAPIB.

4. HepoctaTHa onopa Ausa ¢ikcarii niom-
O6yBajJibHOro MaTepiasy: BUcoTa KJiHi4HOI KO-
POHKHM <2 MM, BUpa)keHe 3HHKXeHHS BHUCOTH
IPUKYCY.

5. HeraTtuBHe cTaBJIeHHS 0aTbKiB MaliieHTa
J0 1bOT'0 BUAY JIIKYBaHHH.

KopoHku 3 Hep:kaBil4ol cTaji € OJHUMHU 3
HaNyCHIIIHINMUX MeTOZIB OpTONELUYHOrO JIKY-
BaHHA JlepeKTiB KOPOHOK TUMYacOBUX 3y6iB. 3a
pe3yJbTaTaMUd JOCJHi[XeHb, TepMiH ¢yHKIio-
HYBaHHS TaKMX KOPOHOK GJIU3bKUU [0 TEpMiHYy
byHKLiOHYBaHHS TUM4YacoBUX 3y6iB. Lli kopoH-
KM He MOTPeOyTbh 3aMiHM NPU BUKOPUCTAHHI
JJIs1 3aMillleHHs] BeJIUKUX JeeKTiB KOPOHKOBOI
YyacTUHU 3y6a. PeTpocnekTuBHI gociimxeHHs
[I0Ka3aJIy, 10 3aCTOCYBAHHA KOPOHOK i3 HepXa-
Bitowoil ctasi asa 3y6iB micis mysabnoToMii gae
Kpallli pe3y/bTaTU HiX 3aCTOCYBaHHA aMaJibra-
MU a60 KOMIO3HUTIB [6].

CTtanjapTHi KOPOHKM 3 HepaBitouoi cTasi
MawTb 3abe3neyeHHs] BUKOHAaHHS TaKuxXx QyHK-
it [7]:
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e BiJHOBJIIOBAaTU aHATOMIUHY 6y/10BY i PyHK-
L[iIOHYBaHH4;

e 3anobiraTu nepesioMy HeYyLIKOKeHUX CTi-
HOK;

* repMeTHYHO 3aKpUBaTH AedeKT KOPOHKHU
3yba i nonepekaTH PO3BUTOK BTOPHHHO-
ro Kapiecy;

e peMiHepaJizallid TKaHUH IiJ KOPOHKOIO 3a
PaxyHOK 3aCTOCYBaHHA LIeMeHTY, 1110 BUJI-
Jsie GTOpUU.

3a gaHuMu pocaifxeHb [8], 3acTocyBaH-
HA KOPOHKM 3 HepKaBilo4yol cTaji y no€eqHaHHI
i3 XOpOLIOIO TiriEHO0 MOPOXXHUHU pOTa He Mae€
IIKIJJIMBOT0 BIJIMBY Ha CJIM30BY OBGOJIOHKY Ta
TKaHWHY MiXaJIbBeoJIApHOI neperopojku. Ilpu
IIpaBUJIbHOMY BCTAHOBJIEHHI SIBUIIA 3alaJ/leHHA
Ta pe3opbLii Npu peHTreHOJOTiYHOMY [0CJIi-
JDKeHHI 6yJ1d BifCy THI.

[Tonpu 106pi KJTiHIYHI pe3yNbTaTH, KOPOHKH 3
Hep:KaBilo4dol cTaJlli He BiZjlI0BiJal0Th BUCOKHUM eC-
TEeTUYHUM BHUMoraM. [Ipu iX 3acTOCyBaHHI OJHUM
i3 Baxx/MBUX (AKTOPIB € BpaxyBaHHS CTaBJIeHHS
6aTbKiB i AUTUHU 10 MeTaleBOI KOHCTPYKIIil B po-
TOBIM IOPOXKHUHI JUTHUHU. 3a pe3yJIbTaTaMU OIHU-

HayKoBo-npaKTH4HMIM }KYpHaA A/18 nejiaTpie Ta nikapis
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TYBaHHS JiTel Ta ix 6aTbKIB 100 IX CTaBJIeHHS
[0 MeTaJleBUX KOHCTPYKLii 6y/l0 BCTAHOBJIEHO,
mo 6Ginbwicts gited (61,81%) 6ynu 3am0BosIEH]
BUIVISZIOM IX KOPOHOK. OJHAaK MakKe OJIOBUHI Ji-
Tell He N0/106a/10Cb OTPUMYBATH NUTAaHHA 100 iX
KOpPOHOK. MeH11IicTh 6aTbKiB 6Y/1M 33/10BOJIEH] BU-
[JISIZIOM KOPOHOK iX AiTeit (27,3%), asie GiIbLIICTD
BKa3yBaJIU Ha Te, 1110 iX JUTHHA HOPMaJIbHO CIIpU-
Mae BUIVISA, KOPOHKHU (74, 85%) [9]. Tomy nuTaHHsA
BCTAHOBJIEHHA TAaKOI KOHCTPYKLI Ma€E TaKOX Bpa-
XOBYBaTH AYMKY MaIliEHTIB Ta X 6AaThKIB.

BHUCHOBKU

Y xopi nmpoBefieHOro aHaslidy HAyKOBOI Jii-
TepaTypyh BCTAHOBJIEHO, 110 KOPOHKHU 3 HepXKa-
Bil0YOI CcTaJli € OAHUM i3 HAWYCIILIHIIUX MeTO/iB
OpTONeAUYHOro JiiKyBaHHA JedeKTiB KOPOHOK
TUM4YacoBUX 3y6iB. BcTaHOBJIeHH] lTepeBaru BUKO-
pUCTaHHA KOPOHOK i3 HepKaBilo4ol cTaJi, a came:
ePeKTUBHICTb BUKOPHCTAHHSA Nic/isl NPOBeJeHHs
MyJILIIOTOMI], BiICyTHICTb LIKiIJIMBOTrO BIJIMBY Ha
C/IU30BY 000JIOHKY [IOPOKHUHU POTa Ta TKAaHUHY
MiXKaJIbBEOJISIPHOI IeperoposiKHu.
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POJl1b BITAMIHIB | MIHEPAIB Y PO3BUTKY
PEKYPEHTHUX PECMNIPATOPHUX 3AXBOPIOBAHb

TI'opaenko 0. M., bepe3zoeacvka 0. M.

JBH3 «Yaczopodcvkull HayioHaabHUl yHIBepcumemy», kaghedpa nediampii 3 dumsvumu iHgekyi-
HUMU X80pobamu, M. Yrc2opod

Pe3wme. Bcmyn. PekypeHTHI pecniipaTOpHi 3aXBOpPIOBaHHS € LOCUTH NOLUWUPEHUMH B AUTAYOMY Bili. BoHu
HeraTUBHO BIUIMBAIOTh HA CTaH 3/J0POB’s i 6s1aronoy44s AiTei Ta CTBOPIOIOTH COLiaIbHO-eKOHOMIYHUM TsTrap.

Mema docaidxcerHs. OGCTeXUTH Ta IpoaHasli3yBaTH CTaH BiTaMiHHO-MiHepa/bHOI'0 FOMeoCTasy B JiTel i3
pPeKyYpPeHTHUMHU peclipaTOPHUMH 3aXBOPIOBAaHHAMU.

Mamepiaau ma memodu. O6ctexeHo 62 aiteit Bikom 7,48+0,68 poky (Bara - 28,41+6,65 kr; 3picT -
131,42+8,22 cM) MOJIOAIIOTO IKIJIBHOTO BiKy 3 liarHO30M peKypeHTHi pecniipaTopHi 3aXxBOpOBaHHS MOPiBHAHO
i3 JaHUMM 30pPOBUX JiTEN KOHTPOJIbHOI Ipynu (n=26), iIeHTUYHUX 3a BiKOM Ta aHTPONOMETPUYHUMHU JaHU-
Mu. JlocaipKkeHHS BK/IIOYAJI0 KIiHIiYHe 06CcTeXeHHS AiTel, BUSHAYEeHHs piBHS BiTaMiHiB i MiHepasiB cupoBaTKU
KpOBI.

Pezyabmamu docnidxceHb. PekypeHTHI pecniipaTOpHi 3aXBOPIOBAaHHS CYNPOBOKYIOThCS TOPYIIEHHSM PO-
60TH iMyHHOI cucTeMU Ta AedillUTOM MiKpoeieMeHTIB Ta BiTaMiHiB. ByJsio BUsiBJIeHO 3HMKEHHS PiBHSA BiTaMiHiB
3a Mexi pedepenuii: BiTaminy D B 1,4 pasy HMXK4e JaHUX KOHTPOJIbHOI rpynu (26,82+2,90 Hr/mMJ1 nMOpiBHSHO 3
JlaHUMU KOHTpOoJIbHOI rpynu 36,05+2,58 ur/mu, p<0,01), Bitaminy C B 1,9 pa3y HuK4Ye JaHUX KOHTPOJIbHOI Tpy-
nu (4,78+2,41 mr/a npotu 9,17+2,63 mr/a, p<0,01), Ta nianoko6asaminy B 1,9 pasy HuKYe 1[0/,0 JAHUX KOHTP-
oabHOi rpynu (206,39+24,91 nr/ma npotu 385,57+54,26 nr/mi, p<0,01). CTocoBHO MiKpoesieMeHTiB, HIKUe
Mexi pedepeHTHUX BEJIMUMH CIIOCTepiraaucs piBHi KaibIiito: 3arajabHoro (2,14+0,04 MMoJib/J1 TOPiBHSIHO 3 Aa-
HUMU KOHTpOoJIbHOI rpynu 2,53+0,07 Mmosib/ i, p<0,01), Ta ioHizoBaHoro (1,15+0,01 mmosb/n npoTtu 1,26+0,05
MMmoJib/J1, p<0,01). Ha HmkHilt Mexi pedepennii cioctepiranvcs foctoBipHi BifMiHHOCTI piBHIB I[UHKY (B 1,6
pasy HMXK4Ye JJaHUX KOHTPOJIbHOI rpyny, BignosigHo 47,27+3,46 mkr/au npotu 75,35+£18,05 mkr/a., p<0,01),
Mizi (B 1,4 pa3y HMXKYe JaHUX KOHTpOJbHOI rpymnd, BiamoBigHo 11,05+1,53 mxmouab/n npotu 15,89+1,32
MKMoJib/J1, p<0,01) Ta HegocToBipHi — MarHito (p<0,12), HaTpito (p<0,62).

BucHosku. [lpoaHasi3yBaBIIU CTaH BiTaMiHHO-MiHEpaJbHOrO roMeocTasy y AiTeH i3 peKypeHTHUMU pec-
nipaTOpHUMH 3aXBOPIOBaHHSMH, 6yJI0 BUSIBJIEHO 3HWKEHHS piBHSA Aeskux BitraminiB (D, C, B12) Ta mikpoesne-
MeHTiB (Ca) Hkue Mexi pedepeHIiii, a TaKoXX NOPiBHAHO 3 KOHTPOJIbHOIO I'pymot. PiBeHb dosieBol KMCI0TH,
[UHKY Ta MiJli 3HaX0AUIMCS HAa HUXKHIN Mexi pedepeHn1i], i Takox 6Y/IM HUXKYUMU MOPiBHSAHO 3 KOHTPOJILHOIO
rpynoto. lle fae NpuBijA rOBOPUTH PO Te, 1110 JiTU 3 peKYPEHTHUMHU pecnipaTOPHUMH 3aXBOPIOBAHHSIMH MalOTh
NopyLIeHHs BiTaMiHHO-MiHepaJibHOr0 roMeocTasy. OTpuMaHi JaHi MOXKyTb 6y TH BUKOPUCTAHI 3 METOI0 BUBUEH-
HS MUTaHb NPOQIIAKTUKH PEKYPEHTHUX peclipaTOpHUX 3aXBOPIOBaHb Y JiTel, i MOTpeOyOTh NOJabIINX Ha-
YKOBUX [OCJIiPKEHb.

Knw4oBgi cioBa: roctpi pecipatopHi iHdek1ii, peKypeHTHi pecniipaTopHi 3axBoproBaHHS, BiTaMiHU, MiHe-
paJiy, JIJaHKU FOMeOoCTasy, AiTH.

The role of vitamins and minerals in the recurrent respiratory diseases development
Horlenko O.M., Berezovska O.M.

Abstract. Introduction. Recurrent respiratory diseases are quite common in childhood. They negatively af-
fect the health and well-being of children and create a socio-economic burden.

The aim of the study. To examine and analyze the state of vitamin and mineral homeostasis in children with
recurrent respiratory diseases.

Materials and methods. 62 children aged 7,48+0,68 years (weight - 28,41+6,65 kg; height - 131,42+8,22
cm) of primary school age with a diagnosis of recurrent respiratory diseases were examined in comparison
with the data of healthy control children groups (n=26) identical in age and anthropometric data. The study
included a clinical examination of children, determination of the level of vitamins and minerals in blood se-
rum.

Results. Recurrent respiratory diseases are accompanied by a malfunction of the immune system and a defi-
ciency of trace elements and vitamins. A decrease in the level of vitamins beyond the reference limit was found:
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vitamin D 1,4 times lower than the data of the control group (26,82+2,90 ng/ml in comparison with the data
of the control group 36,05+2,58 ng/ml, p< 0,01), vitamin C 1,9 times lower than the data of the control group
(4,78+2,41 mg/1 vs. 9,17+2,63 mg/], p<0,01), and cyanocobalamin in 1,9 times lower in relation to the data of
the control group (206,39+24,91 pg/ml vs. 385,57+54,26 pg/ml, p<0,01). With regard to microelements, calcium
levels below the limit of reference values were observed: total (2,14+0,04 mmol/]l compared to the data of the
control group 2,53+0,07 mmol/l, p<0,01), and ionized (1,15+0,01 mmol/I versus 1,26+0,05 mmol/], p<0,01). At
the lower reference limit, significant differences in zinc levels were observed (1,6 times lower than the data of
the control group, respectively 47,27+3,46 ug/dL vs. 75,35+18,05 pg/dL, p<0,01), copper (1,4 times lower than
the data of the control group, respectively 11,05+1,53 pmol/1 versus 15,89+1,32 umol/], p<0,01) and unreliable
- magnesium (p<0,12), sodium (p<0,62).

Conclusions. Analyzing the state of vitamin-mineral homeostasis in children with recurrent respiratory dis-
eases, a decrease in the level of some vitamins (D, C, B12) and trace elements (Ca) below the reference limit, as
well as in comparison with the control group, was revealed. Folic acid, zinc and copper levels were at the lower
limit of reference and were also lower compared to the control group. This gives reason to say that children with
recurrent respiratory diseases have a violation of vitamin and mineral homeostasis. The obtained data can be
used for the purpose of studying the prevention of recurrent respiratory diseases in children, and require further

scientific research.

Key words: recurrent respiratory infections, recurrent respiratory diseases, vitamins, minerals, homeostasis

disorders, children.

Bctyn

PeunguBytoui pecnipatopHi indekuii (PPI)
€ Jly’)Ke NOIUMPEHUM KJIHIYHUM CTaHOM y JH-
THUHCTBI, 1110 Ma€ BaXXJIUBUH COLlia/IbHUI Ta eKo-
HOMIYHMH BIUIMB. 3a OLliHKaMH, 6JIM3bKo 25%
JiTel BikoM Ao 1 poky Ta 6% fiTeill nepuux 6
poKiB XUTTs MatoThb PP, o po6uTs ix ojHiero
3 HaWMNOIIMPEHIIIMX NPUYUH BiJIBilyBaHb Nei-
aTtpa y nepiui poku KUTTa [1-3]. He3Baxkatouu
Ha Te, 10 Lie J0OpOsKiCHUM CTaH, AKUH, CKopilile
3a BCe, NOCTYINOBO MOKpaUWMUThLCA A0 12 pOKiB,
BiH 3HAYHO 3aBaka€ 6/1aronoJy4yyr0 AUTUHHU Ta
CIpPUYMHSIE 3HAYHI MeJu4Hi ¥ coljianbHi BUTpa-
TH. ¥ pamkax PPl koHKpeTHe BU3HaueHHd peLu-
JUBY Ille He 3HAHIJIO0 KOHCEHCYCYy B JIiTepaTypi,
HaBIAaK{, peluUB JesKuX crnelupiyHUX peci-
paTOpHUX 3aXBOpIOBaHb Jj06pe BUpaxeHUH. [lo
HUX BiiHOCUTBbCS iHQeKUiiHUN pUHIT [4], KUl
BU3HAYAEThCA K peliuMBYIOYUH, AKII0 BiH BU-
HUKaE 6inblie 5 pasiB Ha pik, abo rocTpuil cepes-
Hill OTHUT, AKUU KJACUDIKYETHCS SIK pelUIUBYIO-
4yui i3 3 emizogamMu 3a 6 MicALiB a6o 4 enizogaMu
3a 12 micauis [5].

Y MUHYyJIOMY KJiHIYHUN 6aj1 AJis oljiHku PPI
IIPONOHYBaBCH [JJ14 [liTeH, i e I'pyHTyBaJIoCcd Ha
Tuni iHdekIiiHOrO emizoay, WOro TPUBAJOCTI,
BiZIBilyBaHHAX NleiaTpa, Teparlii Ta BiICyTHOCTI
B cycninbcTBi [1]. Bunaaky, siki HabpaJsiu noHaf
30 6aniB 3a 6 MicauiB, 6ynu kiacudikoBaHi fAK
PPI. flk anbTepHaTHBa Hell0/laBHO Oy/10 BBe/Jle-
HO BU3HA4eHH#, AKe BPaxXOBYE DPi3HI TeHAeHLil
PO3BUTKY peclipaTOpHUX iHPeKI1Iill 3a/1eKHO Bij
BiKy: 1106 BU3HA4YUTH ix sk PPI, noTpi6Ho 8 abo
6inbiie iHdekIil Ha pik y cy6’eKTiB BikoM 0 3
poKiB, 6 abo 6inblie iHQeknilt y AiTel crapuie 3
pokiB [6].

[[1o6 ckepyBaTH JikapiB y JiikyBaHHi Ta mpo-
odinaktuui aiteit i3 PPI, Ha ocHOBIi aHanizy 6ys0
po3po6JieHO MiXcoljiaJIbHUH KOHCEHCYCHUH [10-
KYMEHT, IKU{ BKJIIOYA€E OHOBJIEHE BU3HAYeHHS
PPl, mpakTW4yHMUI [1iarHOCTUYHUM aJTrOPUTM i
pekoMeHJaLil 1100 BUKOPUCTAHHS MOX/JIUBUX
3axo/iiB AJia 3anobiranHsa PPl y giteil. JloctynHa
MiKHapo/iHa HayKoBa JliTepaTypa, po3pobJieHa 3a
MetonoM GRADE (Grading of Recommendations
Assessment, Development and Evaluation). lllono
JIIKyBaHHSI NEBHUX iHQEeKUiMHUX eni30/[iB KOMi-
Cil peKOMeHJye KOHTPOJIIOBAaTH KOXHY OKpeMy
iHdek1io BiAMOBIIHO A0 HAlliOHAJILHUX i Mi>KHa-
pPOJIHUX peKOMeH/allil, ONy6/1iKOBaHUX AJIS KOXK-
HOTO pecIipaTOpHOIro 3aXBOPIOBaHHA (Hampu-
KJIaJl, TOH3UWJIITY, pUHITY, OTUTY TO1L0) [7].

MeTa aocigXeHHs

O6cTexxuTH ¥ INpoaHa/li3yBaTH CTaH BiTa-
MiHHO-MiHepaJbHOTO roMeocTa3y B JiTel i3 pe-
KYPEHTHUMU peclipaTOPHUMHU 3aXBOPHOBAHHA-
mu (PP3).

Marepiaau Ta MeTOAU

JAnsa focArHeHHA MeTH OyJI0 OGCTEXeHO
62 nitelt (Bik - 7,48+0,68 poky (min - 6 pokiB;
max - 9 pokiB); Bara - 28,41+6,65 kr (min -
17,80 kr; max - 49,5 kr); 3pict - 131,42+8,22 cm
(min - 114,5 cM; max - 156,5 ¢cM) MoJiofIOTO
IKIJIBHOTO BiKy 3 AiarHO30M peKypeHTHI pecHi-
paToOpHi 3aXBOPIOBAHHA MOPIBHAHO i3 JaHUMU
3/I0pOBUX JiTell KOHTpoJibHOI rpynu (n=26),
IleHTUYHUX 3a BIKOM Ta aHTPONOMETPUYHUMHU
JdaHuMHU. JlocaigKkeHHS BKJOYaJJ0 KJiHiYHI g0-
CJIiP>KeHHs AiTel, BU3HaYeHH piBHIB BiTaMiHiB
i MiHepaJ1iB CUpOBAaTKU KpPOBI.
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Pe3yibTaTH J0CAIAXKEHb

PPI xapakTepH3yOTbhCcA NOpPYLIEHHSIM IMYH-
Hoi ¢yHKuii Ta aedinuToM 3amnaciB Mikpoelie-
MEHTIB, a TaKO> BiTaMiHiB, BKJ04Yal04u BiTaMi-
HU A, B6, B12, C, D Ta E [8]. € noBigomsieHHH,
1110 AiesiKi HyTPITUBHI CK/1aJl0Bi 6epyTh aKTUBHY
y4acThb y HaJiexxHOMy QYHKI[IOHYBaHHI Ta 3Mill-

HeHHi IMyHHOI cucTeMH, BKJOYal4Yd OiJKH,
oMera-3 }XUpHi KUCJI0TH, BiTaMinu A, D, E, B1, B6,
B121iC[8].

[pyHTy0O4HCh Ha JOC/II/PKEHHSX, IKi IOKa-
3y10Th, 10 BiTaMiHU € epeKTUBHUMU Yy npodi-
JIaKTULI pecnipaTOpHOI NaToJIOril, po3rJgHeMO
poJib BiTaMiHiB Ta ix BiiuB Ha PPI (Ta6.. 1).

Tabauys 1

PiBeHb BiTaMiHiB y giTeil i3 PPI

JlaGopaTopHi KoHTpoJbHa rpyna
napamMeTpu (n=26)

Bitamin D3
(30-50, Hr/mx) 36,05£2,58
Bitamin A
(0,26-0,49, mr/n) 0,39+0,07
Bitamin E
(3,0-9,0, mr/1) 7,28+1,47
Bitamiun C
(5,00-15,00, mr/) 9,17+2,63
doutieBa Kuca0Ta
(BiTamin B9) 8,26+2,61

(3,00-17,00, Hr/™mi)

lliaHoko6asaMiH
(BiTamin B12)
(211,0-911,0, ur/m)

385,57+54,26

1 rpyna - OT CraTucTUYHA 3HAYUMICTh
(n=62) BigMiHHOCTE

26,82+2,90 p<0,01;
0,38+0,05 p=0,45;
10,56+2,67 p<0,01;
4,78+2,41 p<0,01;
3,75+0,54 p<0,01;

206,39+24,91 p<0,01;

[pumimku: p - cmamucmuvHa 3Ha4UMIicmb 8idMiHHOCMel Mixc nokasHukamu 1-oi ma KoHmMpoab-

Hoi 2pyn.

3rigHo 3 Tabsuielo 1, cnocTepiraeTbcs 3HU-
»KeHHs1 piBH# BiTaMiHiB 3a Mexi pedepeHyii: Bi-
taminy D (26,82+2,90 Hr/mJ1 Ta nopiBHSIHO i3
JIAHUMU KOHTpPoJibHOI rpynmu 36,05+2,58 Hr/
mJ, p<0,01), Bitaminy C (4,78+2,41 mr/a npotu
9,17+2,63 mr/n, p<0,01) Ta niaHokoGasaMiHy
(206,39+24,91 nr/ma npotu 385,57+54,26 nr/
M1, p<0,01).

[Ipy iHbeKUiHUX 3axBOPHOBAaHHAX BiTaMiH
D Bizirpae poJib y 36epexeHHi ¢pisudHoro 6apepy
IMyHHOI CUCTEeMH LJIAXOM MIATPUMKHU LJIICHOCTI
CIU30BO1 000JIOHKH, sIKa 3a3BUYal MOPYLIYETHCS
BipycaMu ¥ IHIIMMHM MiKpoOpraHisamMamu, NOCH-
JIIOE BPO/KEHUH 1 KJIITUHHUH IMYHITET 4acTKOBO
yepe3 iHAYKLiI0 aHTUMIKpOOHUX MenTHJiB, 6e3-
NocepeiHbO NMPOSIBJISIE aHTUMIKPOOHY Ait0, aHTH-
BipyCHY, TpOTUTPUOKOBY /110, 3MEHIIYE perIika-
ito Bipycy rpuny A. Y ajanTyUBHIN iIMyHHIH Bigmo-
BiAl BiTaMiH D npurxidye nposanaibHi [UTOKIHY,
ornocepesKoBaHi T-xeJNepHUMU KJITUHAMU TUILY
1 (Th1), i nocuioe BUpPOOGIEHHS MPOTHU3aNAb-
HUX IUTOKIHIB T-Xe/inepHUMH KJIITUHaMU TUITY 2
(Th2), cipusie iHaykuii T-peryasiTOpHUX KJITHH,
THUM CaMHM MPUTHIYY0YH 3ana/ibHi mpouecH [9].

He3sBa)karouu Ha NepeKOHJ/IMBI JOKa3u Bax-
JIMBOI poJi BiTaMiHy D jud iMyHHOI cucTeMy,
KJIiHIYHI BUIPOOyBaHHS MOKa3a/Iu CyNepeynBi
BUCHOBKH 100 BIUIMBY A06aBOK BiTaMiHy D Ha
pecmipatopHi iHdekIii. CucTeMaTUYHUN OIS/,
dKHUM BKJAW4YAB 39 pociigkeHb, MOKa3aB 3Ha-
YHUH 3B’130K MiXK HU3bKUM BMicTOM BiTamiHy D
i miBUIILEHUM PU3UKOM iHpeKLil BepxHiX | HIXK-
HiX AuxanpHUX nUIsAxis [10,11].

3a HamlMMH [JOCJHi[PKeHHSMHM, CIoCTepira-
JIUCS 3HadyeHHs BiTamiHy D Hmxk4ye pedepeH-
nii Ta B 1,4 pa3sy HWXK4Ye JaHUX KOHTPOJIBHOI
rpynd. Y KOHTeKCTi pecnipaTopHux iHdekuii
3'BJIIETHCS BCe GiJibllle HAYKOBUX J0Ka3iB TOTO,
1m0 BiTaMiH D MoXXe MaTU 3axXUCHY A0 NPOTU
pi3HuX iHeKLil i 3MeHUyBaTH TSKKICTb Ipe-
6iry 3axBoproBaHb. Lli BUCHOBKH MiBULITU/IN Ha-
YKOBUH iHTepec Jj0 3B’A3Ky Mix BiTamiHOM D Ta
iHdekuisaMHU, 30KpeMa A0 MOJIEKYISIPHUX Mexa-
Hi3MiB, 10B’s13aHUX i3 BIVIMBOM CTaTyCy BiTaMiHy
D nHa iHdekii AuxanbHUX NUIAXiB. He3pakarouu
Ha Te, 0 HEOAHOPIAHICTh MiXK JOCHIPKEHHAMU
€ BHUCOKOI0 JIJIsl GiJIbIIOCTI pe3ysbTaTiB, a ylie-
pemKeHHs MyOJIiKaliii MOTJIO MPU3BECTHU [I0 Ie-



peoniHku po3Mipy epeKTy AaHUX MPO KiAbKiCThb
3aXBOPIOBAHOCTI, J06aBKU BiTaMiHy D MOXYTb
OYTH KOPUCHUMMU JJis MiIBUILLEHHS CTIMKOCTI /10
3arajbHUX pecnipaTopHUX iHQeKIil, 0CO6JIUBO
NpU U0AeHHOMY 3acTOCYBaHHi [12].

3 ¢yHkIioHaIBHOT TOYKH 30Dy, BiTamiH C Ge-
pe y4yacTb y 6araTbox 6i0J10ri4YHUX Npoliecax: 3a-
no6ira€ OKHUC/IIOBAJbHOMY IOLIKO/KEHHIO 6i0-
MOJIEKYJI LIJIIXOM 6e31ocepeiHbOro NOIJIMHAHHSA
BiIbHUX paJuKasiB, LIJIAXOM Bifjadi UM pagu-
KaJlaM eJIEeKTPOHIB, 1 olocepeJKOBaHOIO IOIVIU-
HaHHA BUIbHUX paJUKa/iB LIJIAXOM peaKTUBaLil
IHIIUX NOIVIMHAYIB BIJIbHUX paJUKa/iB, TAKUX AK
anbda-Tokodepo (BitamiH E) i rnytaTion (GSH),
a TaKoX Ji€ ik kodpaKTop A GiIbLI HiXK 1IicTAe-
caTu GepMeHTIB, sKi KaTali3yl0Th BaXK/IUBIi peak-
11ii, BK/IFOYalO4YU CUHTE3 KOJIareHy, KapHITHHY, ce-
poToHiHYy Ta HopaJipeHaniHy (Angetal. 2018) [13].

KpiMm Toro, cnocrepiraloTbcsl CynpecHBHi
BIUIMBU Ha piBeHb MeJiaTOpiB 3alajeHHs LJId-
XOM iHribyBaHHSI aKTUBHOCTI sifiepHOTro daKTopa
kanmna B (NF-kB) i npoHUKHeHHS iIMyHHUX KJIITUH
y MiKpOUMPKYJALiI LUISXOM iHTi6yBaHHS €eKcC-
npecii MoJieKyJl BHYTPILIHbOKJITUHHOI ajresii
(Du et al. 2022) [14]. BiznoBigHo Ao niei Besnkoi
6ioJIOTiYHOI aKTHMBHOCTI, TaK0XX ITOBiJOMJISIIOCS
PO COPUATIMBUAYU BIJIMB BiTaMiHy C y KOHTeEK-
cTi pisHUX 3axBopioBaHb. KpiM Toro, 6ynu omy-
6s1ikoBaHi 6araTouyuce/ibHi BUCHOBKU NP0 BILJIUB
BiTamiHy C Ha pecnipaTopHi, ajlepridyHi Ta iMyHo-
JioriyHi 3axBoptoBaHHA. ToMy 6y/10 NOKa3aHo, 110
JIiKyBaHHs BiTaMiHOM C mokpalilye nepeoir rpuny
Ta iHQeKILil BepxHix AuxanbHux maxiB (Colunga
Biancatelli Ta in. 2020; van Driel Ta in. 2019) [15].

Y pocnijpkeHHfIX, NPUCBAYEHUX BIiTaMiHy
C i 3actygi, 3 3 5 gocnigxkeHb nokasanu edpekT
3MeHIIeHHA 4aCTOTH JiarHOCTUKHW 3aCTyAu Ta
TPUBAJIOCTI CUMIITOMIB 3aCTYJU IIPU CIIO)KUBaH-
Hi 500-6000 mr BiTaminy C [16, 17, 18,19].

BpaxoBytouy, o0 BiTamiH B12 Bigirpae Bupi-
lIaJIbHY POJib Y MeTaboJIiYHUX Npoliecax, ceple-
BO-CYZJMHHIN Ta KPOBOHOCHIN CHCTeMax, a TAKOX
KOHTPOJIIOE IMYHHY CUCTeMy Ta NPOTUBIPYCHY
Jlito, 6epe y4acTb Yy BiZJHOBJIEHHI MOUIKO/KEHUX
TKaHHUH, | KOMIIEHCY€E 3MeHIleHHs 3amaciB y Ie-
yiHIi nmig 4ac BipycHoro rematuty [20], MoxHa
JAYMaTH NPO 3HWXKEHHH NO3UTUBHUX BIUIUBIB y
HAIIOro JOCJiPKYBaHOI'0O KOHTHUHTEHTY Ha BHU-
1ieBKa3aHi 6i0/10TiuHi XapaKTepUCTUKU. 3HAYEH-
HA piBHA BiTaMiHy B12 neMOHCTpPYIOTh 3HMXKEH-
Hsl Kioro piBHSA BiIHOCHO pedepeHTHHX 3HAaYeHb
Ta JOCTOBipHe 3HWXXeHHA B 1,9 pasy 1o/0 JaHUX
KOHTpoJsibHOI rpynu (206,39%£24,91 nr/ma npo-
T4 385,57+54,26 nr/mi, p<0,01).
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3a HallMMU [JOCJiJPKeHHSMH, CIlocTepira-
JIocd He3Ha4yHe MmifBUlleHHd BiTaMiHy E 3a Mexi
pedepenTHUX BesinuuH (10,56+2,67 Mr/n npoTH
7,28+1,47 mr/n, p<0,01). 3a JaHUMU HAYKOBIIiB,
MOPIBHSAHO 3 IPYIOI0 THEBMOHII piBeHb BiTaMiHy
E migBuIuBCca B Tpylli penuAUBYIOYO0l peclipa-
TOpHOI iHdekKIil, i pisHUIA 6yJa CTATUCTUUHO
3Hauyoto (P<0,05), wo BianoBizae HamuM fo-
ciaigxxeHHsaM. PiBHi BiTaminy E B rpymi actmu 3
KalljeM Oy/1M 3HWKeHi IOPiBHAHO 3 IPyIol0 H0-
BTOpPHOI pecnipaTopHoi iHeKIlil, rpynow acTMu
Ta nHeBMoHii (P<0,05) [21].

PiBeHb QoJ1i€EBOT KUCAOTH, 32 HAIIMMHU JIaHU-
MU, 3HaXOIUThCA y Mexax pedepenuii (3,75+0,54
Hr/MJ poTHu 8,26+2,61 Hr/MJT JaHUX KOHTPOJIb-
HOI rpynu), To6TO y 2 pa3y HWXKYUY, HIXK y AiTel
KOHTPOJIbHOI I'pyny. BpaxoByro4u BJIACTHUBOCTI
byHKIIIOHYBaHHSI CUCTEMM oOpraHiamy, ¢oJiieBa
KHCJIOTa HeOoOXiJlHA /I CTBOPEHHS i miTpHUM-
KA B 3J0pPOBOMY CTaHi HOBUX KJITHUH, OTXKe, Ii
HasBHICTb 0COGJIMBO NOTpiGHA A/ PO3BUTKY
OpraHiaMy, 0CO6JIMBO AUTSAYOro0 BiKy. MoxHa fy-
MaTH NPO MepenaTooriYHul piBeHb ¢osieBoi
KHCJIOTH Y HallMX NalieHTIB, AKUK NOTpebye KO-
pexuii [22].

JlBa nociimxkeHHs, MoB’si3aHi 3 ¢oJsieBoro
KHCJIOTO10, [TI0Ka3aJiy, 1o ¢oJiieBa KUCJA0TA IO-
3UTHUBHO BIUIMBAa€ Ha NPOQiJaKTUKY BipyCHUX
indpenit. JlocnimkeHHsi, moB’sizaHe 3 ¢ouie-
BOI0 KHCJOTOIO0 Ta pecnipaTOpHUMM iHeKIlis-
MU, BKasye, 10 AedillUT MOKUBHUX MiKpoeJie-
MeHTIB, Takux sk ¢oJiieBa KUCA0Ta, 6YB TiCHO
NOB’I3aHMM i3 BUHUKHEHHSM ITHeBMOHII abo 3a-
crtyau (p<0,001) [23].

Posrnsigaroun piBeHb BiTaMiHy A y Hamux
nalnieHTiB, MiZIBUlLIIeHHS He 6y/J0 BUSIBJIEHO Ta
JOCTOBIpHUX BiJMIHHOCTEW MiX JOCJiJXKyBa-
HUMHU IIOKa3HHWKaMM He Oyso izeHTHdikoBaHO
(p=0,45). I3 baraTo4yrcJeHHUX HAYKOBUX JA0CJi-
JKeHb OYJI0 JOBeJIEHO, O AiTH 3 HU3bKUM piB-
HeM BiTaMiHy A B CMpOBaTI|i KPOBi OYJIU CYTTEBO
N0B’fI3aHi 3 pecnipaTOPHUMHU 3aXBOPIOBAaHHAMU
y AiTel Ta NiAJITKIB, HA NPOTHUBAry HalluM pe-
3yJbTaTaM [24].

BuBueHHsI NOKa3HUKIB mposidepaTUBHOI
aKTHUBHOCTI JiMOLUTIB i3 MITOreHOM y XBOPHUX
i3 peKypeHTHHMH pecHipaTOPHUMU 3axXBOpPIO-
BaHHAMM II0Ka3aJo, 110 piBeHb Ii JOCTOBIpHO
BiZIpI3HAETHCA BiJi 3HaueHb KOHTPOJILHOI I'pyInu
JliTel i Bapitoe B MexkaxX pepepeHTHUX BeJUYUH
npoTuindekuiliHoro 3axucty xsopux (1,54+0,08
ont. of. npotu 1,45+0,07 onT. of., p<0,01).

Po3sriisHeMO HacH4YeHHA OpraHisMy JiTei
MiKpo- Ta MakpoeseMeHTaMmu npu PP3 (Tab6.. 2).
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Tabauus 2

PiBHi MiHepasbHOTr0 06MiHY B giTeii i3 PP3

Jla6opaTopHi KoHTposibHa rpyna
napamMeTpu (n=26)
%:6—150, wKr/ 1) 75,35+18,05
((:;10,4—2 1,4, MKMOJIb /1) 15,89+1,32
?8,05—0,28, MKT/J1) 0,17+0,05
l(v([),g7—0,86, MMOJIb /1) 0,80+0,04
((:;;;?;?;Tbljfﬂb/ﬂ) 2,53+0,07
Ela i%lills(;;al:ﬁfinb /) 1,26+0,05
00152 oy 16420,18
?1336,0—145,0, . 139,66+2,07
?3,5—5,1, MMOJIb /1) 4,43+0,29
Cl 103,07+2,64

(98,0-107,0, MMOsIB/ 1)

1 rpyna CraTUCTHUYHA 3HAYUMICTh
(n=62) BigMiHHOCTel
47,27+3,46 p<0,01
11,05+1,53 p<0,01
0,11+0,02 p<0,01
0,79+0,02 p<0,12
2,14+0,04 p<0,01
1,15+0,01 p<0,01
1,69+0,19 p=0,26
139,89+1,94 p=0,62
4,42+0,34 p=0,89
102,35+2,15 p=0,18

[Ipumimku: p,- cmamucmu4Ha 3Ha4uMicms 8IOMIHHOCMEU MIXC NOKA3HUKAMU 1-0i ma KOHMpPOb-

Hol 2pyn.

3rifHo 3 JaHUMMM TabJIMIi, HMXKYe Mexi
pebepeHTHUX BeJUYUH crHocTepiraaucs piBHI
KaJsbllitlo, K 3arajabHoro (2,14+0,04 mMoJib/Ja
npotu 2,53+0,07 mmoab/a, p<0,01 ), Tak 1 ioHi-
3oBaHoro (1,15+£0,01 mmosab/a npoTtu 1,26+0,05
MMoJib /1, p<0,01). Ha HukHiM Mexi pedepeHii
crnocTrepiraauca AOCTOBIpHI BIAMIHHOCTI piBHiB
UUHKY (47,27+3,46 mxr/ana npotu 75,35+18,05
Mkr/au, p<0,01, y 1,6 pasy ), miagi (11,05+1,53
MKMoJib/1  mpotu 15,89+1,32 MKMoJb/ 1,
p<0,01 B 1,4 pa3y) Ta HeAOCTOBipHi Marsiio
(p<0,12), natpio (p<0,62). 3HaueHHs piBHA
ceJieHy BapiloBaJsio B MexaXx pedepeHLii, ane i3
JIOCTOBipHUM 3HMXKeHHSM y 1,5 pa3y, nopiBHs-
HO i3 JJaHUMM KoHTpoJibHOI rpynu (0,11+0,02
Mkr/na npotu 0,17+0,05 mkr/i, p<0,01). Takox
HEeJO0CTOBIpHUMHU BiJMIHHOCTAMMU IIpE3E€HTYBa-
Jiu 3HaveHHs Kajio (p=0,89), xnopy (p=0,18),
docdopy (p=0,26).

KanbLiil BUKOHYE 6araTo BaXK/JUBUX PYHK-
1[il, BKJIIOUAI0YM BHYTPILIHbOKJIITUHHY Nlepe/a-
4y CUTHaJiB, PyHKIil0 M'5I31B, HEPBOBY Nepejavyy
Ta onocepeJKyBaHHA CKOPOYEeHHS i po3LIMpeHHs

CY[HMH. 3arajibHa KOHLeHTpaLyid KaJbLil B CUPO-
BaTIli iCTOTHO 3MIHIOETbCS 3aJI€3KHO BiJi KOHILIEH-
Tpaulii afb6yYMiHy B CHpOBaTLi KPOBi Ta cTaTycy
rigpaTauii, 6e3 6yAb-IKHUX 3MiH y KOHIeHTpaLii
iOHI30BaHOr0 KaJbljito. 30JIOTUM CTaHAAPTOM
JJIA OLIIHKY CTaTyCy KaJIblil0 € BUMiplOBaHHA io-
Hi30BaHOTO KaJibllit0. Xo4a rinoka/jbliiEMis MOXKe
MPU3BECTU [0 TOCTPOI AUXaJIbHOI HeAOoCTaT-
HOCTi BHacCJilok M’130BOI cJ1abKOCTIi, TeTaHii,
JIapUHTea/bHOTO Ta OpOHXOCMa3My, MNali€eHTH
3 TAXKKOIO TillepKaJIbLiEMIEI0 MOXKYTb MaTH Jie-
Taprilo, CIIyTaHICTh CBiZOMOCTI Ta KoMy. Hu3b-
KU# piBeHb i0HI30BaHOTO KaJibllil0 B CHPOBATIIi
TaKO0X MOXKe CIPUYUHUTHU CepLeBY AUCPYHKILiIO,
BKJIOYAKO4M NoJA0BXeHHSA iHTepBaty QTc i 3HuU-
>KeHHSI CUCTOJIiYHOI QyHKIii JiBOro MIYHOUKa,
1110 MPU3BOAUTH 10 FTOCTPOr0 HAOPSIKY JIETEHIB.
Husbkuit piBeHb i0HI30BaHOT'0 KaJIbI[il0 B CUPO-
BaTIli TAKOX MOXe BifjoGpakaTu TSKKiCTb pec-
nipaTOPHOTro ajaKano3y, KU 3pellTol0 NPU3BO-
JUTb J0 BTOMU Ta CJaOKOCTi AiadparmMu yepes
TiNnoKaJIbLiEMIilO, a TAKOX BeJIMKe HaBaHTAKeHHS
Ha AiadpparMy BHACJiJIOK OCHOBHOTO 3axBOpIO-



BaHHA 51K Takoro [25]. JuHk, Mifb i 3a1i30 € Mi-
KpoeJieMeHTaMH, siKi 6epyTb y4acTb Y PO3BUTKY
imyHnHoi Bignosizi. o cTrocyeThbcst epekTUBHOC-
Ti MikpoesiemeHTiB y npodinaktuui PPI, € kinbka
JIOCTYITHUX J0CJi/[P)KEHb HU3bKOI IKOCTI, 006 Ts>Ke-
Hi HeJ0OCTaTHbOI BiATBOPIOBAHICTIO, METOL0JI0-
riYHOI0 HETOYHICTIO, MaJIUM PO3MipOM MOMYAALT
Ta FeTepOreHHICTIO AOCAIIKYyBaHOI nmonyaaLil i
OTPUMAHUX pe3y/bTaTiB, TOMY HEMOXJIUBO pe-
KOMEeH/IyBaTH BHUKOPUCTAHHA MiKpoeJsieMeHTIiB
anst npodinaktuku PPI [26].

[luHnk 6epe ydacTb y KJITHUHHO-ONOCEpes-
KOBaHIiM Ta ryMopaJibHil iMyHHIH BiANOBIiAl Op-
raHi3aMy, KOHa 3 AKUX FeHepy€EThC A1 IeBHO-
ro natoreHy. Huspbkui piBeHb 10ro Moxe BIJIU-
HYTH Ha 3/]aTHICTb iIMYHHOI CUCTEMU GOpPOTHCS
3 iHdekuiamu [27]. Migb € BaXXJIMBUM MiKpo-
eJIEMEHTOM JJis pi3HOMaHITHUX ¢iziosoriyHux
NpoLeciB y MaWKe BCiX TUNAX KJITUH JIIOJUHU.
JducdyHkuionanbHul Mertabosiism Cu abo pe-
TYJATOPHI LUJIAXH MOXYTb NPU3BECTH A0 JHUC-
6asiaHcy romeoctady Cu B JiereHsX, BIIJIMBAIO-
YU AK Ha roCTpi, TaK i Ha XpOHiYHI NaTOJIOTIYHI
npouecy. HeaBHi gocii»)keHH BUABUINA HOBY
¢dopmy Cu-3asexHoi cMepTi KJAITUH MijJ Ha3BOIO
KyIpoIITO3, 10 BUKJUKAJIO HOBUH IHTepec [0
pouii romeoctasy Cu y 3axBoproBaHHAX. Kynpon-
TO3 BiJIpi3HAETHCA BiJ IHIIUX BiJOMUX LLJIAXIB
3arubesi kiaiTuH. lle Bif6yBaeThca yepes nps-
Me 3B’si3yBaHHsA ioHiB Cu 3 JiMmOibOBAaHUMHU
KOMIOHEHTaMHU LUKJYy TPUKAapOOHOBUX KHC-
JIOT NiJ, Yyac MIiTOXOHApiaJlbHOrO AWXaHHA, LIO
BUKJIMKA€E TOKCUYHUU cTpec s GiJKiB i, 3pe-
IITO0, IPU3BOAUTD [0 3arubei kaiTuHu. [Ipu
po3riazgi romeoctasy Cu Ha nmatoreHes pisHUX
pecnipaTopHUX 3aXBOpHOBaHb Tpeba BpaxoBy-
BaTH BIJIUB HAasBHOCTI HeperyJibOBaHOro Me-
TabosizaMy. MOXKJIUBUM TaK0XK TepaneBTUYHUU
noTeHIlia/ MexaHi3MiB B3aeMoii mMifi 3 iHpek-
LiAMU Ta IMyYHHHUM 3alaJieHHAM, K CKJIaJ0Bol
KJITUHHUX NpoLeciB, AKi 3a/idHi B roMeocTasi
JUXaJIbHUX LJIAXIB Y KOHTEKCTi pecnipaToOpHUX
3aXBOpPIOBAaHb | BUBYEHHA MIOTeHIia/ly TepaleB-
TUYHUX CTpaTerii [28].

Y rpyni 3 HU3bKUM BMIiCTOM ceJleHy B CUPO-
BaTLi KpPOBI CHUpPOBATKOBIi piBHI C-peaKTUBHOIO
6inky, 6y/au MiJBUILEHI, 110 CAYKUJIO iHAUKATO-
POM CUCTEMHUX 3alaJIbHUX peakuii. Bigmnosia-
HO [0 LbOoro, 6araTo®akTOPHUU aHaJli3 TaKOXK
[I0Ka3aB, L0 HU3bKI piBHI CceJleHy B CUPOBATI
KpOBi TaKOXX MaJid 3HAYHY KOpeJsAlilo 3 6iabii
BUCOKHMMHU DPiBHAMM C-peaKTHBHOrO GiJIKy B CH-
poBaTii kpoBi. JlepinuT Se BnMBae Ha iMyHHY
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byHKIIil0, eKkcnpeciio cesieHONPOTeiHY, 3MiHIOE
AHTUOKCUJAHTHY peaklilo, CIpUsodd GiablIii
YYTJIMBOCTI /0 BaXKUX BipyCHUX i GakTepiasb-
HUX iHdekwiit [29].

BHUCHOBKU

1. Cnocrepirasiocs 3HMXKeHHS piBHA BiTaMi-
HiB 3a Mexi pedepeHuii: BiTaminy D (26,82+2,90
Hr/MJI Ta y NOPiBHSIHHI i3 JaHUMU KOHTPOJIbHOI
rpynu 36,05+2,58 ur/mi, p<0,01) ta B 1,4 pasy
HWXXYe JaHUX KOHTPOJIbHOI rpynu, BiTaMiHy C
(4,78+2,41 npotu 9,17+2,63 mr/a, p<0,01) B
1,9 pa3y HMXKYe JaHHUX KOHTPOJILHOI Pynu Ta
niaHoko6anaminy (206,39+24,91 nr/mJa npoTu
385,57+54,26 nr/mu, p<0,01), piBeHb IKOTO MaB
JIOCTOBipHe 3HXeHHA B 1,9 pa3sy 1o[0 JaHUX
KOHTPOJIbHOI IPYyTIH.

2. 3a HamuMHU JlaHUMHU DpiBeHb QosieBoi
KUC/JIOTH 3HAxO0JUThCsl y Mexax pedepeHlil
(3,75%0,54 ur/mn npotu 8,26+2,61 Hr/mMJ1 laHUX
KOHTPOJIbHOI TPyNu) Ta y 2 pa3y HUXKYUK HIXK y
JliTell KOHTPOJIbHOI IPyIU.

3. BusgBjieHO He3HauHe MiJIBUIIlEHHS BiTaMi-
Hy E 3a Mexi pedpepenTHUx BesinuuH (10,56+2,67
mr/na npotu 7,28+1,47 mr/a, p<0,01).

4. MligBuieHHsa piBHA BiTaMmiHy A He 6yJ/0
BUSBJIEHO, JOCTOBIpHUX BiAMIHHOCTEH MiX [0-
CJi/PKYBaHUMHU IOKa3HUKAMU He 6yJ10 ileHTudi-
koBaHo (p=0,45).

5. 3HayeHHs1 TNpoJsidepaTHBHOI aKTHUBHOC-
Ti JimbouuTiB i3 MiToreHoM y xBopux PP3 mo-
Ka3ajJio [AOCTOBIpHY BIiAMIHHICTH BijJ, 3HayeHb
KOHTPOJIbHOI Tpyny JAiTed, Ta BapilOBaHHS B
Mexax pedpepeHTHUX BeJUYUH NPOTUIHPEeKLiN-
Horo 3axucty xBopux (1,54+0,08 onTt. of. npoTH
1,45+0,07 onT. of., p<0,01).

6. PiBHI Ka/bLil0 cnocTepirajucsa HUXKYe
Mexi pedepeHTHUX BeJMYHH, K 3arajJbHOr0
(2,14+0,04 mmonb/nnpotu 2,53+0,07 MMoJIb/ 1,
p<0,01), TakiionizoBanoro (1,15+0,01 MMoJb/ 21
npotu 1,26+0,05 mmoub /i, p<0,01). Ha HuxkHiN
Mexi pedepeHuii crnocrtepiranucsa AoCTOBipHIi
BifMiHHOCTI piBHIB UUHKY (47,27+3,46 MKr/a1
nportu 75,35+18,05 mkr/a4, p<0,01, B 1,6 pazy),
Mmiai (11,05+1,53 mkmouab/a npotu 15,89+1,32
MkKMoJb/a, p<0,01 B 1,4 pa3y) Ta HeJOCTOBIip-
Hi MarHiwo (p<0,12), HaTpito (p<0,62). 3HayeH-
HA piBHA ceJsleHy BapiloBajio B Mexax pede-
peHlii, ajse i3 AOCTOBipHUM 3HWXKEHHAM y 1,5
pasy NOpIiBHAHO 3 JAHUMHU KOHTPOJILHOI TIpy-
nu (0,11£0,02 mkr/a npotu 0,17+0,05 Mxkr/,
p<0,01).
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XIPYPIIYHI NIAXOAM A0 NIKYBAHHS
MNAPOJOHTUTY

Jyuun L. L., Kpueanuy A. B.
JBH3 «Yaczopodcbkull HAYioHAALHUT YHigepcumemy, Cmomamoao2iyHutl gakysabmemy, M. Yaczopoo

Pe3tome. Bcmyn. CucteMHui yepBoHU# BoBUYakK (CUB) i mapoOHTUT - 3aXBOPIOBAHHS 3 IPynu AUPY3HUX
XBOPOG CITOJTYYHOI TKAHUHHY, 1110 PO3BUBAETHCSI HA OCHOBI TeHETUYHO 00YMOBJIEHUX, HEJOCKOHAJINX IMyHOpery-
JIATOPHUX NIPOLECiB, AKi IPU3BOAATD [0 CTBOPEHHA MHOXKUHHUX aHTUTIJ 0 KJIITUH 1 IX KOMIIOHEHTIiB Ta BUHUK-
HeHHS iIMyHOKOMIIJIEKCHOTO 3allaJIeHHS, BHACJi/I0OK YOT'0 € YpaXKeHHs 6araThboX OpraHiB i cucrem.

Mema docaidxcenHs. OLiHUTH ePeKTUBHICTb XipypriuHoro BTpy4YaHHs, CIPSIMOBAaHOTO Ha pereHepariito
KiCTKOBOI TKaHUHH, Y XBOPUX Ha NapoAoHTUT npu CYB.

Mamepiaau ma memodu. Y po6oTy BkJtoyeHi 50 xBopux Ha CUB (10 yoJioBikiB, 40 »iHOK) pi3HUX BiKOBUX
rpyn Big 20 go 55 pokis.

Pe3zynemamu docaidscens. MeTolo BCix BUJIB BTPY4YaHHsSI € YCYHEHHsI KUIlleHb (CIPaBXHIX i XUOHUX), SIKi €
pe3epByapoM MiKpOOHUX CKYIYeHb i MPOAYKTIB IX X KUTTEAISNbHOCTI. XapaKTep i paAuKaAbHICTb [[UX BTPy4aHb 3a-
JIEXUTD BiJ MIMOUHU napooHTanbHuXx KulieHb ([1K). Heo6xiHOI0 yMOBOIO JJ1s1 UX BTPY4YaHb € HOPMaJibHa LIH-
pYHa NpUKpinJIeHuX (KepaTUHI30BaHUX) siCeH i BiICYTHICTh NaToJIOTii apXiTeKTOHIKY MPUCIHKA TOPOXKHUHU POTa.

BucHosku. [lpoBesieHHs npodeciiHol ririeHn poToBOi NOPOXXKHUHY, SIK NMEPIIUNA, OCHOBHUN Ta HaWUMPOCTi-
LMW eTall, J03BOJIsi€ MOKPAIUTHU CTaH NapoAoHTY xBopux Ha CUB. 3akputuit ktopetax [1K 3apekomeH1yBaB
cebe sIK HAaUMpOCTiuK Ta MaJIOiHBa3UBHUM XipypriuHUN MeTo[l, IKUHM 03BOJISIE IKicHO 60poTuch i3 [1K xBo-
pux Ha CYB. PereHepaTHBHi 0CTeONJIaCTUYHI Ollepalil 3Ha4HO NOKpPaIlyOTh CTaH NapofoHTy xBoporo Ha CYB.
CkusiafiHicTBh onepauii Ta BapTiCTh MaTepiasliB CTaBUTb MiJ, CyYMHIBUY JAOLJIBHICTb NPOBEAEHHS JaHOI MaHInyaAnil
BCiM XBOpHUM.

Kiaro4oBi c/10Ba: napoJOHTUT, KIOpeTax, onepaliil, CHCTeMHHUH 4epBOHHUM BOBYaK.

Surgical approaches to the treatment of periodontitis
Luchyn I, Kryvanych A.

Abstract. Introduction. Systemic lupus erythematosus (SLE) and periodontitis are diseases of the group of
diffuse connective tissue diseases that develop on the basis of genetically determined, imperfectimmunoregulatory
processes that lead to the creation of multiple antibodies to cells and their components, and the occurrence of
immunocomplex inflammation, resulting in the defeat of many organs and systems.

Aim of the study. To evaluate the effectiveness of surgical interventions aimed at bone tissue regeneration in
patients with periodontitis in SLE.

Materials and methods. The study included 50 patients with SLE (10 men, 40 women) of different age groups
from 20 to 55 years.

Results of the study. The purpose of all types of interventions is to eliminate pockets (true and false), which are
areservoir of microbial accumulations and their waste products. The nature and radicality of these interventions
depends on the depth of periodontal pockets (PP). A prerequisite for these interventions is the normal width of
the attached (keratinized) gums and the absence of pathology of the architectonics of the oral vestibule.

Conclusions. Professional oral hygiene, as the first, basic and simplest stage, can improve the periodontal
condition of patients with SLE. Closed curettage of the PC has proven to be the simplest and most minimally
invasive surgical method that allows for high-quality treatment of PC in patients with SLE. Regenerative
osteoplastic surgery significantly improves the periodontal condition of patients with SLE. The complexity of the
operation and the cost of materials casts doubt on the feasibility of this manipulation for all patients.

Key words: periodontitis, curettage, surgery, systemic lupus erythematosus.

BcTtyn npouecis, AKi IpU3BOAATH 4O CTBOPEHHSA MHO-

CYB i mapoJOHTUT — 3aXBOPIOBAHHSA 3 TPy-  KUHHUX aHTUTIJ 0 KJIITHH 1 IX KOMIIOHEHTIB Ta
nu Audy3HUX XBOPOO CHOJIYYHOI TKAHWHH, 1[0 BUHUKHEHHS iMYHOKOMIIJIEKCHOTO 3amaJeHHs,
PO3BUBAETHLCS HA OCHOBi T€HETHUYHO OGYMOB-  BHACJIJOK YOTO € YpaKeHHs1 6araTbOX OpPraHiB
JIEHUX HEeJOCKOHAJUX IMyHOperyiasiTopHux icucrem [1-2].



OfHi€10 3 TOJIOBHUX JIAHOK y NaToreHesi re-
HepaJsii3oBaHOro napoAoHTUTy npu CYUB € BUHUK-
HeHHd [IK [3-5]. HasaBHnicTs [IK cTBOpoe cnpu-
ATIMBI YMOBHU [Ji1 HAKONIUYEHHA 3a/JMIIKIB Xi,
PO3BUTKY MIKpOOpPraHi3MiB i pyWHIBHOI'O BILJIHU-
BY MPOAYKTIB IX XXUTTEisIbHOCTI (PepMeHTiIB,
KHUCJIOT, TOKCUHIB TOL0) Ha TKAHWHU IapOoJ0HTa
[6]. Tomy ycynenHs IIK nmpu reHepasizoBaHoOMy
NAapOJOHTUTI € BaX/JMBOI Ta OOOB’SI3KOBOIO
JIaHKOI Horo JjikyBaHHA. Bubip cnocoby 3a-
JIEXXUTDb Bij, nepebiry 3axBoproBaHHs, IJIMOGUHU
[1K, xapakTepy Ta KIJIbKOCTi BUZiJIEHD, CTyIEeHs
Ta XapaKTepy pe3opb1ii KicTKK aJbBEOJISIPHOTO
BiapocTky [7].

[Ipu rubOUHI KulleHb 6iNbLIINA, HiXK 3 MM,
KOHCepBaTHUBHE JIIKyBaHHA He [J03BOJIFAE IX TI0-
BHICTIO YCYHYTH. 3pOGUTH Lie MOKJIMBO 3a J0-
IIOMOrOK XipypriyHUX MeTOZAIiB: KIOpeTaxy I
JOro pi3HOBHUZIB, BiJKpUTOro Ta 3aKpUTOTO,
abo 6isblI 060’€eMHUX BTPY4YaHb HA MApPOJOHTI -
KJIAaNTEBUX Ollepallid Ta onepayii HanpaBJaeHOl
TKaHWHHOI pereHeparii kictku [8-9].

Ha Mi>kHapogHOMY KOHIpeci KJIiHIYHOI apo-
JOHTOJIOTII TepMiHOM «HalpaBJ/ieHa TKaHUHHa
pereHepalis» 6yJio BUpilleHO N03HAYaTH onepa-
1[I0, CHPAMOBAHY Ha JOCATHEHHd pereHeparil 3
po3’€AHAHHAM OKpeMHUX TKaHUH [10].

JlikyBaHHS SIBJISIE COOOI0 CYKYIHICTb eTio-
TPOIHOI, MAaTOT€HEeTUYHOI Ta CUMITOMATUYHOI
Tepanii. [[apoAOHTUT He 3a3Hae 3BOPOTHOIO
PO3BUTKY, a JIMlle MOxe OYyTH cTabinisoBaHUM
3aB/JAKH 3HAYHUM 3YCUJJISAAM JIIKapsA-CTOMATOJIO-
ra, 3aCTOCYBaHHS KOMILJIEKCY JIiKyBaJIbHO-Xipyp-
riyHUx 3ax0/1iB Ta 3aco6iB [11].

MeTa aocaigKeHHs

OuiHuTu edeKTUBHICTb XipypTiuHUX BTpPY-
YaHb, COIPSAMOBAHUX Ha pereHepanilo KiCTKOBOI
TKaHWHH, Y XBOPUX HA TAPOJOHTUT NIPH CUCTEM-
HOMY YepBOHOMY BOBYAKY.

Marepiasu Ta MeTOAU

Y po6oty BkJtoueHi 50 xBopux Ha CUB (10
4y0J10BikiB, 40 >kiHKOK) pi3HUX BIKOBUX I'pyn Bij
20 o 55 pokiB (cepenniit Bik ctaHoBuUB 38,8+7,6
poKy). Yci xBopi npoxoAu/iv JiKyBaHHSI B peBMa-
TosioriuHoMy BigainenHi KHIT «30KJI» im. A. Ho-
Baka 30P.

BpaxoBylouM BaXKiCTh 3aXBOpPHOBAHHSA TKa-
HHUH NAapOJOHTY, XBOPUX NOAiJEeHO Ha 3 rpylH.
OuiHKy ypakeHHd MapOAOHTUTY NPOBOAUIIM 3a
KIJIbKOMa KpUTEPiIMU: 30BHIIIHIU BUIJIA[ fICEH,
NIapOJIOHTOJIOTIYHEe 30H/AYBAHHA KHUIIEeHb, pi-
BeHb KiCTKOBOI TKAaHHWHH Ha OPTOMAHTOMOTIpaMi
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(OIIT'), kxpoBOTOUYUBOCTI Ta eKcyjalil 3 KUIlleHb
iJ{ 9ac 30HAYBaHH4. /lJ1d NOPIBHAHHA pe3y/bTa-
TiB JOCJIi/[P>KeHHSI KOXXHUM NallieHT MaB 3alloBHe-
Hy NapOJOHTa/lbHY KapTy iHJekcy riubunu [IKy
MM. (puc. 1).

[ rpyna. 22 ocob6aM MpoBeJU Jiulle MOTJIU-
6s1eHy npodeciiiHy ririeHy MopoXXHUHU poTa 3
BUKOPUCTAHHSAM YJbTPa3ByKoBUX (Y3) MeToLiB,
YUCTKY COLOCTPYWHHUM allapaToM Ta MiCLleBUMHU
NpOTUMiKpOGHUMH NpenapaTaMu. CepeHe 3Ha-
YyeHHs IJIMOWHU KULIEHb 10 JiIKyBaHHA 4,2 MM Ha
BepXHil mweseni Ta 4,5 MM Ha HIKHIN Hiesieni.

II rpyna. 20 oco6aM mpoBeJsd 3aKpPUTUN Ta
BiIKpUTHU KHOpeTaX. BiAKpUTUN KlOpeTaxk Ku-
11eHb IPOBOJUBCSA NPU IMIMOMHI KULIEeHb B OKpe-
MUX AiNSTHKAX 6isiblle 6 MM, Ta MiclleBUM IPOTHU-
MiKpOOHMM NpoMuBaHHAM. CepefiHE 3HaUYeHHS
[JIMOUHU KULIEHb [0 JIiKyBaHHA 4,9 MM Ha Bepx-
HiM mwenerni Ta 4,8 MM Ha HDKHIH Hiesieni.

[II rpyna. 8 ocobaM mnpoBesu omnepariito
KJIallTeBOI NapOAOHTOJIOTII B IOEAHAHHI 3 KiCT-
KOBOI0 IJ1acTUKOMW. Cepe/jHe 3HaUYeHHs [MIMOUHU
KHIIeHb 0 JTiKyBaHHS 5,7 MM Ha BepxHil 1ieseni
Ta 5,9 MM Ha HW>KHIH 11eJieni.

[Tagientam i3 CUB ycix rpyn A5 nepBUH-
HOI'0 3He3apaKeHHs KUlleHb 000B’sI3KOBO 6yJ10
3po6JieHo npodeciiiHy ririeHy NopoXXHUHU poTa
I BUJAJIeHHA KaMeHI0 Ta eKkcypauii 3 BHUKO-
puctaHHAM Y3-MeToziB annapaTtoM «Woodpecker
UDS-E LED», YUCTKY NpOBOAWIU COLOCTPYHHUM
anmapatoM «MDS Handy Junior M4» (YkpaiHa)
Ta nopoukamMu «EMS Air-Flow PERIO» Ha ocHo-
Bi rinuu (Glycine) Ta «kEMS Air-Flow PLUS» Ha
ocHoBi eputpuToay (LlBeitnapis).

3aKpUTHUH KIOpeTaX MPOBOAUJU IIPU TIJIH-
OUHI KulleHb He 6ijbllle 6 MM 3a J0OIOMOIOI0
Habopy KiopeT. Yci XipypriuHi BTpy4aHHs MpPoOBoO-
JUINCA TIPU 000B’SI3KOBOMY a/leKBaTHOMY 3He-
00JII0BaHHI, Jiulle Micjas HaJ[ilHOr0 YCyHeHHs
3anaJieHHs Ta FHOETeYi 3 KUIIeHb, Ta BUJAJTE€HHS
3yOHUX BifjKkJajeHb. 3y6HUN KaMiHb BUAAJISIN
3a JlonoMorow Y3-amnapariB, y HaCTyIHE BiJBiJ-
YBaHH# 3IJIaJKyBaJIu KOpeHeBi I0OBepXOHi 1 BU-
Jansanuv rpanyaauii 3 [IK 3a gomoMoror Kopet
pi3HOrO TUIY.

[Ipy mpoBejeHHI omepaLiil KIOpeTaxy Ta
OCTeOIVIACTUKHA [JOTPUMYBAJIUCh YCiX 3aXOAiB
nic/asionepalifHOrO BeJeHHd mnauieHTiB. Byso
3a06e3MeyeHo CTepUJIbHI YMOBHU Mij, yac MaHiny-
JIALIY, NJOTPUMAHO CY4acHi NMPOTOKOJIH, BXKHUTO
AKICHUM IHCTpyMeHTapid Ta Marepiaau. Bu-
KOPUCTOBYBa/IM TNapOJOHTaJ]bHI IMOB'A3KH, fAKi
3anobiratoTe Mikpo6Hoi iHBazii B IIK, y micas-
onepaniiHOMy nepioAi BCiM nanieHTaMm Mpu3Ha-
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YaJId aHTUCENITUYHI 0JIocKaHHA «CTOMaTUUH»
(Hexetidine) abo x/sioprekcHAuH-BMicHiI mpena-
patu tuny «Perio-Aid 0.12% Intensive Care» Ha
7-10 pHiB.

3aKpUTHUHM | BIIKPUTHUH KIOpeTaXX KULIEHb
npoBoauancsa kKiopeTkamu o¢ipmu «Hu-Friedy»
Gracey (CLIA), mnia koxHoi 31 cTOpiH KOpeHs
BUKOPUCTOBYBaJach OKpeMa KIOpeTKa, IPOKCHU-
MaJsIbHi CTOPOHH (JAUCTa/IbHA Ta Me/liabHi), Bec-
TUOYJISIpHA, sI3UKOBA abo MiJHe6iHHA CTOPOHH,
HoMepamHu KropeT: SG1, SG5, SG7, SG11, SG 13.

OcTeomnaTUKy 3ZilCHIOBaJIN 3a JOIOMOTOI0
MaTepiany «Bio-Oss» y mo'efiHaHHiI 3 KoJareHo-

BOI0 MeMbOpaHolo 1151 pereHepaliii «Geistlich Bio-
Gide».

Yci xBopi oTpuMasiu npomuBaHH4 [1K xsop-
rekcuguny 0,2% Ta BBe/leHHd CllelliaJIbHUX Mic-
LleBUX aHTUOIOTHUKIB Ge3locepeHbO B KHlle-
HIO.

JlaHi XBOpHUX, 3aHeCeHi B MapOLOHTAaJbHY
KapTKy (puc. 1), ouiHtoBajsanuca Ao Ta micas
XipypriyHux BTpy4YaHb iHTepBaJiOM He MeHIlIe
90 AHiB, TO3UTUBHHUM IOKa3HUKOM OY/I0O 3MeH-
IIeHHAM cepeJHbol IMIMOGUHU KUILEeHb Y BCiX 00-
po6JIeHUX AiJsTHKaX Ta KiHIeBUU NPUPICT piBHA
NPUKPIIJIEeHHA fICeH.

BECTUBYNIAPHO

OPANbHO

Puc. 1. [lapodoHmanvHa kapma xeopozo [12].

Pe3ynbTaTH J0CAIAXKEHD

MeTo10 BCiX BUJIB BTPY4YaHb € YCYHEHHS KU-
1IeHb (CIpaBXHixX i XMOHUX), SIKi € pe3epByapoM
MIKpOOHUX CKyMYeHb i MPOAYKTIB iX KUTTEAI-
AJBHOCTI. XapaKTep i paJUKaJbHICTh LUX BTPY-
YyaHb 3a/71eXUThb Bij rmouHu [IK. Heob6xigHoro
YMOBOIO [JIJIl LIUX BTPy4YaHb € HOpPMaJsbHa LIH-
pUHA NMPUKpiMJieHUuX (KepaTHUHi30BaHOX) fICeH i
BiZICYyTHICTb MaTOJIOTil apXiTeKTOHIKA NpPUCIHKa
MOPOXXKHUHU POTa.

[ rpyna, skiil 6y/10 NpoBeJleHO JiMile MIpo-
deciliHy ririeHy NopoXXHUHU pOTa 3 MiCLeBOIO
AHTHCENTHUYHOI O06pO6KOI AaHTUOIOTHMKOM i
xjoprekcuauaoM 0,2%. 3a pesynbrataMu [o-
CJIiPKeHHS NPUPICT KiCTKOBOI TKAHWHM Ta NpPH-
KpillJIeHHS fICEH BifI6yBcA MiHiMa/lbHO, B cepef-

HbOMY ycyHeHHs rn6unu [IK Binbynocs Ha 0,5
MM, Ha oKpeMux AinsgHkax 1-1,5 mm. HesHauHo
MOKpANIMBCS CTaH siCeH, MeHIlla KPOBOTOYHBICTh
IIpU 30HAYBaHHI.

CepeiHe 3HAYeHHS TJIMOUHU KHILEHb Mic/s
JikyBaHHsA 3,6 MM Ha BepxHil 1weJseni Ta 4,1 MM
Ha HWXKHIN Weseni. MeTo/ nepiuoi rpynu He Jo-
3BOJISIE a/leKBAaTHO BUMHUCTUTH BeCh KaMiHb i rpa-
HyasAuil nigsgcenHo. CTaH sceH NMOKpaLUBCA 3a
PaxyHOK 3HATTSA 6i0-MJIiBKY, YaCTKOBO Mi/isICEH-
Hol, Ta npoMuBaHHAM [IK anTHUCcenTukaMu. CTaH-
JapTHa npodeciiiHa ririeHa poToBoi IOPOXKHHUHU
He MO)Ke rapaHTyBaTH NOBHOLIiHHOI 06po6ku [1K
Ta aJileKBaTHUUN NPUPICT NPUKpIiNJeHHS sICeH,
NpU3HAYAETHCS K NEPBUHHUMN eTal y JiKyBaH-
HSl IAPOJOHTHUTY.



[lonepesHe 3HATTA 3yOHUX BiJiKJIaeHb YCiM
rpynaM xBopux, Y3 Ta nojajblia 06pobkKa cozo-
CTPYHHHUM anapaToM — Jye J0IiJIbHA 3 KiJIbKOX
npu4yuH. Ha nepuomy BiABiAyBaHHI 3He3apasu-
Tu [IK, MakcuMaJibHO BUAAJUBUIN NiJsICEHHUN
Ta HaJsCeHHUW 3yOHUM KaMiHb, TaKOX BHJa-
JIIETbCA M'IKMW 3YOHUU Ha/iT Ta ekcyjaaT. Bu-
KOpHUCTaHHA Y3 He TiJIbKU 3Ha4YHO CKOPOYYE 4ac
00po6KH, ajie U [03BOJISIE BUKOPUCTOBYBATH SIK
3pOILEeHHs aHTHUCENTUYHI PO3UYUHHU (HaNlpUKAaZ,
XJIOPTEKCU/INH), 110 iCTOTHO MiJIBUILYE aHTUMI-
KpoOHU# eDeKT BIJIUBY.

Il rpyna. 20 oci6. [IpoBesiu 3akpuTHii Ta Bij-
KpPUTUU KIOpeTa)k KHulleHb. BigkpuTui npoBo-
JUBCS IPU IMUOMHI KUILIEeHb B OKPEMUX JAi/fAH-
Kax 6isibliie 6 MM, Ta MiCLIEBUM IPOTUMIKPOOHUM
NpOMUBAHHAM. [l0 oONepaTUBHOIO BTPY4YaHHHA
0060B’sI3KOBUM OYJ/10 3HATTS 3aManabHOI cTaAil Y3
Ta COAOCTPYHHUM anapaToM i3 04aTKOBUM IIPO-
MHBaHHSAM.

3HAaYHUU NPUPICT KICTKA Ta NPUPICT NpPU-
KpIIJIeHHA ICeH JOCAIJIU 3aBAAKHA 3aKPUTOMY Ta
BiZIKDUTOMY KIOpeTaXXy KUIIeHb. Y CBOI 4epry
3aKpUTHH KIOpeTa)K, KIOpeTaX «HaoC/]in» Hifak
He MOXXe rapaHTyBaTH IOBHOLiHHOI 06pOGKHU
KOpeHeBUX IOBEpXOHb Ta CTIHOK KHILIEHb BiJ
rpaHy/ALid Ta emiTesianbHuxX TskiB. [lepeBa-
rOI0 BIIKPUTOIO KIOpeTaxy AOLIJIbHO BilHECTH,
Bigyasizanio fedeKkTy Ta MifiiCEHHUX KaMeHiB,
JJ1s Kpauioro 3abepaHHsl. Heposikamu MeTtony
BiZIKDUTOTO KIOpeTaxy € TpaBMaTH3allid Ta J0-
BIIUH Nepioj peabiniTarii.

Jlo rpynu BifKpUTOTO KIOpeTaxy BiJHO-
CATbCA KinbKa MOJiOHUX BTpy4aHb MifjecHe-
Boro kropeTaxy. lle MogudikoBaHUN KJIanoOTb
BigmaHa, aBTOpamu sikoro € Pamdrwopn i Hic-
Je [1974], ane omepaliiga BijloMa fIK MeTOAUKA
Pamdbopna, Ta npoueaypa BUCiUeHHSI HOBOTO
NpUKpinaeHHs - K MeTofuka HOkua [13]. Jasa
IIbOTO CKaJbIlesieM po3CiKaloTh Mix3yO6Hi coco-
YK B AJIAHLI BTPY4YaHHA, KJaNTi BiACyBalOTh 3
060x ctopiH. [Ipu piBHOMipHiN AecTpyKuii nicas
bOT0 3abe3ledyeThCs ifeaJbHU orysaf. Bep-
TUKaJIbHUX PO3pi3iB He NPOBOAATDL, KJIAITI He
M06i/i3y10Th. TAKMM UMHOM, Ile HAaUNIpoCTille 3
XipypriyHux BTpydaHb, IKe MOXHa NPOBOJUTHU
B yMoBax QaKTHUYHO 6y[b-KUX CTOMATOJIOTi4-
HUX.

3a pesysnbTaTaMu JOC/HiJKeHHS BiJ0yBCs
NPUPICT KICTKOBOI TKAaHWHU Ta NPUKPIilJIeHHA
siCeH, y cepelHbOMY ycyHeHHs ru6unu 1K Biz-
6ysnocs Ha 1,4 MM, Ha OKpeMHUX JAiITHKaxX NpUpicT
JOCATHYB 3-4 MM, 32 paxyHOK ollepalii Bigkpu-
TOTO Ta 3aKPUTOr0 KlopeTaxy. CTaH siCeH 3Ha4HO
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nokpawuscd, Ha noBTopHi OII' BUAHIETBCA
YTBOPEHHS MOJIOAO] KiCTKM Ha Micli rMIM60KUX
[IK. CepeaHe 3HaueHHs rnubuHu [1K mokpamu-
Jloch mic/d JiKyBaHHS i cksasio 3,5 MM Ha Bepx-
HiM mwenerni Ta 3,4 MM Ha HDKHIH mieseni.

[II rpyna. Bpanu yvacte 8 oci6. [IpoBenu
olepalilo KJjanTeBOl MapOLOHTOJIOTII B IMOEL-
HaHHI 3 KicTkoBOw IacTUKOol. CepesiHe 3Ha-
YyeHHs IJIMOGWHU KULIEHb 10 JIKyBaHHA 5,7 MM Ha
BepXHil Lesieni Ta 5,9 MM Ha HUXKHIH weneni. Y
nepezomnepanide BiBifyBaHHA IPOBOAUIHU IIep-
BUHHe 3He3apaxeHHA [IK, ¥3 Ta cogocTpyiiHum
anapaToM i3 JJ0AaTKOBUM NIPOMUBAHHAM aHTHU-
CEeNTUYHUMM NpenapaTaMHu.

KnanTteBy onepanito (3a Bigmanom-Heiima-
HoM, 1974) Ta J0AATKOBY OCTEOIJIACTUKY MpO-
BOJWJIU NIPU TJIMOUHI KUILeHb Gisbilie 6 MM. [1g
MOJIMNIIEeHH OMIAAY Ta JOCTYINY [0 KOpPEeHiB i
KiCTKOBUXKUIIEHb, MOXKJIMBOCTI IXKpallloi 06po6-
KM Ha MeXax KJalTs pobJsaTh [Ba BepTUKaJIbHI
po3pi3y, micad LbOro KJanTi BifIapOBYIOTH i
BikuaoTh. 3a yMoBHU ix M0O6ini3anil Mox/IMBe
nojaJjbllie NMPOBeJEeHHA KOPOHApHOI peno3ulii
KJIAIT4, 10 LO3BOJISAE iIHOAI YHUKHYTH, a YacTillle
3MEeHUIWTHU Mic/sionepayniiHy peLecim.

Kom6iHOBaHy omepaliito MpoBOAWIN Ha pi3-
HUX [AiAsiHKax 3y6iB, mpiopuTeTOM OYyJId TIJIU-
60ki AedeKTH MapOJOHTY, yCYHEHHS AedeKTy
TBEpAUX TKaHUH TNPOBOJMUJIM 3a [JONOMOTOH
KiCTKOBOTO KCeHOTpaHcIJaHTaTy «Bio-Oss» y
[10’€/JHaHHI 3 KOJIareHOBOI MeMOpaHOoIo AJ1s pe-
reHepalii «Geistlich Bio-Gide» (IIBelinapis).

Onepauist npoBoguacs miJi MiclieBUM 3He-
60J1eHHAM, P03pi3 pobU/IM 3a MeToAUKOW Pam-
dévopaa, micasg BifapyBaHHS CJM30BOI Bij
OKicTs 000B’sI3KOBUM 6ys10 Y3-06po6Ka 3y06iB,
TBepPAOCIJaBHUM 6GOpOM KJIMHONOAIGHOI dop-
MM Ha MaJjux obepTax O6yJio NpOBeAeHO MOJi-
pyBaHHs KopeHiB. KOXXHUH eTan CynpoBOJXKY-
BaBCA AHTUCENTHUYHUM NpoMUBaHHAM. [licaa
NifiCMIaHHs WTY4YHOI KiCTKU AJis 3an06iraHHA
NPOMOKaHHA Ta BTpPAaTH IITYYHOI KiCTKU BHU-
KOPHUCTOBYBaJM KoOJlareHOBY MeMOpaHy. 3a-
BeplIaJbHUM eTanoM 6y/0 LjiJibHe YIINBAaHHA
HUTKo1 «Medipac propylen 6/0» kosr4o-pi-
)y4da ([penis).

XBopi 3 [l rpynu gocarin MakcuMaJibHO-BU-
COKOTI'0 piBHA pereHepauii KiCTKOBOI TKAHWHHU Ta
3HAYHHUHN NPUPICT BUCOTHU NPHUKPINJIEHHA fICEH.
CepenHe 3HaueHH4d piBH4 [1K 3MeHunoca Ha 2,3
MM, B OKpeMHUX AIIAHKAX IPUPICT CKJIAB 6-7 MM.

CepenHe 3HaueHHs raubunu [1K nicas niky-
BaHH{ CcKJaso 3,1 MM Ha BepxHil WeJemni, Ta 3,9
MM Ha HWXKHIM 1enermi.
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BHUCHOBKU Ta MEHIIOro KPOBOINOCTA4YaHHA HUXKHLOI Ie-
PereHepaTuBHi ocCTeom/acTU4YHI omnepauii  Jienw.

3HaYHO NOKpPALlYITh CTaH NAapOJOHTY XBOPOTO
Ha CYB. CkyiagHicTb onepalii Ta BapTiCTb MaTe-
piaJiiB CTaBUThb NiJi CYMHIBU JOLIJIBHICTb IpOBe-
JeHHA JaHoi MaHiny/danii BCIM XBOPUM.

Y Bcix rpymnax riu6una [1K Ha HUXHIN 1e-
Jieni micns JiikyBaHHS 6ijibllla HiX i3 TUM ca-
MHUM IpOBeJleHUM JIIKyBaHHAM Ha BepxHiH Iie-
Jieni, MOXJIMBO, 32 PaXyHOK ILiJIbLHOCTI KiCTKHU

[IpoBenenHs npodeciiiHol ririeHu poToBOi
NOPOXXHUHY, IK IepUIMi, OCHOBHUU Ta HAUIpO-
CTILIMH eTal, [03BOJIIE€ MOKPAIUTU CTaH Mapo-
JOHTY xBopux Ha CYB.

3akputuin Kwopetax [IK 3apekoMeHayBaB
cebe K HaWNpocTilui Ta MaJoiHBa3UBHUH Xi-
pPYpriyHU# MeToJ, AKUI A03BOJIsIE IKICHO 60PO-
tuce 3 [IK xBopux Ha CUB.
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OCOBJINBOCTI 3MIHU PIBHA COMATOCTATUHY
TA IPEJIIHY MPU OCTEOMNOPO3I! Y XBOPUX
HA LYKPOBUM AIABET 2 TUMY TA OXXUPIHHA
NMPU BEPT/IIOFOBMX NEPE/IOMAX CTEFHOBOI KICTKMU

Kansiwé6a A. L, Ilonopkanuu 11, I1.

JIBH3 «Yczopodcokull HayioHaabHUll yHigsepcumemy», meduyHull pakysasmem, kagpedpa 3a2a1bHoi
xipypeii, M. Yczopod

Pesiome. Bcmyn. [locnigxeHHs1 0cob61MBOCTel 3MiHU piBHA coMaTocTaTUHY (CCT), rpesiHy y XBOpHUX Ha I1y-
kpoBui aiadet (II/]) 2 Tuny B HOEAHAHHI 3 OXKHUPIHHAM Ta XpOHiUHUM naHkpeaTuToM (XII) npu BepTaIOTOBOMY
nepesioMi crerHoBoi kictku (BIICK) € akTyanbHUM NUTAaHHSAM MeJUYHOI CHIJIBHOTH.

Mema docaidsxceHHs. BusHauuTu ocobsnBocti 3MiHu piBHA CCT Ta rpesiiHy B cMpoBaTLi KpOBi pU ocTeo-
nopo3siy xsopux Ha LI/l 2 Tuny Ta oxupinua npu BIICK.

Mamepiaau ma memodu. O6¢ctexxeHo 52 xBopux Ha II/] 2 Tuny Ta oxupinasa npu BIICK. Ycim o6cTexxenum
nayieHTaM NIPOBeJeHO 3araJbHOKJIIHIYHI JOCAiAKeHHs, a TaKoK BU3HadyeHo piBHiI CCT, rpeJiiHy, KaJbLilo Ta Bi-
TaMmiHy D,y cMpoBaTIli KpOBi.

Pe3ynomamu docaidxceHs. Y nallieHTIB, KOTpi Nepe6yBasiy MiJi HAIIUM CIOCTepeXKeHHsM, YacTille AiarHoc-
ToBaHO oxkupiHHA I cT. - y 48,1 % BUnajkiB, ToAi K oxKUpiHHSA | cT. fiarHOocTOBaHO y 32,7 % 06CTeXeHUX, a
oxxupinuA Il cT. - y 19,2 % nauieHTiB. BctanoBeHo focToBipHe 36iab1eHHs piBHA CCT y cupoBaTLi KpoBi y
xBopux 3 I/l 2 Tuny B noeaHaHHi 3 oxxupiHHAM Ta XII npu BIICK. PiBeHb rpeJiiHy B cHpOBaTLi KpOBi y XBOPUX Ha
O/ 2 Tuny npu BIICK y 1,4 pa3y 6yB HUKYMM HiX Taki AaHi KoHTposibHOI rpynu (p<0,05). [lokasuuk 25(0H)D y
CHUpOBaTIli KPOBi BKa3ye Ha fedinut BiTaMiHy D, B opraniamiy o6ctexxennx xpopux npu BIICK (#oro sumxeHHs
o 19,09+1,15 ur/mi, p<0,01). Takox BU3HAUEHO 3HKEHHS PiBHS KaJsblil0 y CUPOBATL KPOBi Y XBOPHUX 10
1,82+0,05 mMouib /a1 ipu HOpMi 2,36%0,07 MM0OJIb/ 1 y KOHTpPOJIbHOI rpynu — p<0,01.

BucHosku. ¥ xBopux Ha U/l 2 Tuny B noegHaHHi 3 oxxkupiHHAM Ta XII npu BIICK BcTaHOB/IEHO JOCTOBipHE
3HWKeHHA PiBHA rpeJiiHy Ta nifgBuineHHs nokasHuka CCT y cupoBaTyi KpoBi. BusiB/ieHO 3a/1€XHICTh MK 3Mi-
HOI0 NOKA3HUKIB JJaHUX TraCTPOIHTECTUHATIbLHUX TOPMOHIB Ta piBHEM BiTaMiHy D, Ta Kasbllito y xBopux Ha [1/1 2
Tuny Ta ookupiHHA i XII npu BIICK.

Ki1r04oBi cs10Ba: BepT/II0roBUil NepesioM CTErHOBOI KiCTKY, IepBUHHA apTPOINJIACTHKA, LIyKPOBUH JiabeT
2 THUIy, OXKUPiHHSA, 30BHILIHbO-CEKPETOPHA HEJLOCTATHICTD MiJLUIJIYHKOBOI 3a/1031, XPOHIYHUHM NIaHKpeaTuT, oc-
TEeONopo3, raCTPOiHTeCTHHA/NIbHI TOPMOHU (COMATOCTATHH, I'peJiiH).

Peculiarities of changes in somatostatin and ghrelin levels in osteoporosis in patients with type 2
diabetes mellitus and obesity with acetabular fractures of the femur
Kanziuba A.L, Popyurkanych PP,

Abstract. Introduction. The study of the peculiarities of changes in the level of somatostatin (SST) and
ghrelin in patients with type 2 diabetes mellitus (DM) in combination with obesity and chronic pancreatitis (CP)
in acetabular fracture of the femur (AFF) is an urgent issue for the medical community.

The aim of the study. Determine the peculiarities of changes in serum SST and ghrelin levels in osteoporosis
in patients with type 2 diabetes and obesity with AFF.

Materials and methods. We examined 52 patients with type 2 diabetes and obesity in AFF. All patients
underwent general clinical examinations, as well as serum levels of SST, ghrelin, calcium and vitamin D, were
determined.

Results of the study. In the patients under our observation, grade II obesity was diagnosed more often - in
48.1 % of cases, while grade I obesity was diagnosed in 32.7 % of the subjects, and grade III obesity - in 19.2 %
of patients. A significant increase in serum SST levels was found in patients with type 2 DM in combination with
obesity and CP and AFF. The level of ghrelin in the blood serum of patients with type 2 DM with AFF was 1.4 times
lower than that of the control group (p<0.05). Serum 25(0H)D indicates a deficiency of vitamin D, in the body of
the examined patients with AFF (its decrease to 19.09+1.15 ng/ml, p<0.01). Also, a decrease in serum calcium
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levels in patients to 1.82+0.05 mmol/l was determined, with a normal value of 2.36+0.07 mmol/I in the control

group - p<0.01.

Conclusions. In patients with type 2 diabetes mellitus in combination with obesity and CP, a significant
decrease in ghrelin levels and an increase in serum SST levels were found. A correlation between changes in
these gastrointestinal hormones and vitamin D3 and calcium levels in patients with type 2 diabetes and obesity

and CP in AFF was revealed.

Key words: acetabular fracture of the femur, primary arthroplasty, type 2 diabetes mellitus, obesity,
pancreatic exocrine insufficiency, chronic pancreatitis, osteoporosis, gastrointestinal hormones (somatostatin,

ghrelin).

Bctyn

HykpoBuit aiabet (IJ/l) - Baroma npobJiemMa
B OpToINe/ii, 1110 MOB’sI3aHO 3 MOTO HETaTHBHUM
BIJIMBOM Ha MiJIBULEHUH PU3UK 110J0 TPaBM, a
TaKOX i3 HEraTUBHUM BILJINBOM Ha pe3yJbTaTH
JikyBaHH# [1]. BogHouac 1]/l BU3HaYeHUi sk He-
3aJieXXHUH QaKTOp PU3UKY INepesioMiB, Y TOMY
yucai ¥ crerdHoBoi kKictku [2]. [loBeaeHo, o L /]
MiABULIY€E 3aXBOPIOBAHICTb i CMEPTHICTDb Y XBO-
pUX i3 mepesioMaMu CTETHOBOI KicTkH [3,4,5].

3 iHumoro 60Ky, pe3y/abTaTH MpPOBeJEeHUX
JOCHipKeHb BKa3ylOTh Ha Te, IO XPOHIYHUU
naHkpeatuT (XI1) moxe nmoeaHyBaTuch i3 11/], €
baKTOpOM pPU3MKY OCTEONOPOTUYHHUX Iepesio-
MiB [6]. [IpoTe faHuX Mpo OCHOBHI naTodizioio-
riuHi MexaHi3aMU GOpPMYyBaHHS OCTEOINOPO3Y, 1110
MOXKe Oy TH pe3yJbTaToOM Masisi6cop61ii Ta Masib-
airectii, He6araTo. He 0 KiHIIA BUBYEHO TaKOX
BIIJIUB IracTPOiHTECTUHAJLHUX TOPMOHIB, a caMe
- comaroctatuny (CCT) Ta rpesiHy Ha Kasblie-
BUI 0OMiH Ta 3B’S30K i3 pU3UKOM BEePT/IIOTOBUX
nepesioMiB crerHoBoi kictku (BIICK), ocobsinBo
y nanieHTiB i3 I /] 2 Tuny B O€AHAHHI 3 OKUPIiH-
HaM Ta XII.

ComaTtocrtaTuH (CCT) Ha cboro/iHi BUBHAaHUH
i IK TOpPMOH, i 9K napakpuHHuM peryasarop. CCT
iHriéye meski ¢iziosoriuni npouecy, a came - ce-
KpelLis raCTpUHY B LJIYVHKY Ta CeKpeLid IHCYJIiHy
B OCTPIiBLAAX MiAIIJIYHKOBOI 3a71034. CHCTEeMHUM
nposiB CCT nmosisirae B iHri6yBaHHI BUBiJIbHEHHSA
FOPMOHY POCTY, iHCYJ/IiHY, I[JIIOKaroHy, raCTpuHY,
XOJIELUCTOKIHIHY [7].

['pesiin Ma€e npoTU/IeXKHY eHLOKPUHHY QYHK-
uito, sk CCT. Bid cTUMyt0€ BUBIJIBHEHHS TOPMO-
Hy POCTY, IPOJIaKTHUHY, apeHOKOPTUOTPONHOTO
ropMoHy 3 rino¢isy. Puniisunr - ais rpesiny, €
pe3y/1bTaTOM He JIMIle IPUTrHiYyeHHA BUBIJIbHEH-
He CCT, a Takoxk NpsAMoOI aKTHUBaLil BUBIJIbHEHHS
ropMoHy pocty. ['pesiiH BI/IMBa€e Ha NOKa3HUK
ingekcy macu Ttina (IMT), a Takox Ha npoJide-
partito Ta AudepeH1itOoBaHHSA 0CTe06J1aCTiB, mij-
BUILYE JIITOreHe3 Y KiCTKOBOMY MO3Ky. BcTaHOB-
JIEHO, 1110 NIOKAa3HUK IpeJsliHy 3MEeHLIYEThCs IPHU
MeTab0/iYHMX 3aXBOPIOBAHHSX, 30KpeMa i Npu

U 2 Tuny [8].

[Iporopmon Bitamin D, (xosekanbiudepo)
3 Moro akTUBHUMU popMaMu Kajabludeaiosom
Ta KaJIbLIUTPIOJIOM BIJIMBA€E Ha BCMOKTYBaHHA
KaJbllilo Ta ¢ochaTiB y KUIIEYHUKY Ta HUPKaX.
BiH BI/IMBAE K OCTEOKJIACTH, TaK i 0CTE00J1acTH,
CHpHUsIYM pereHepallii Ta GopMyBaHHIO KiCTKO-
BOi TKaHMHHU. HecTavya BitamiHy D, npusBoauTb
Jlo paxiTy, a TaKOX MOB’sI3aHa 3 OHKOJIOTIYHUMU
3aXBOPIOBAaHHSAMH, TaKMMHM fK paK INPOCTaTH,
TOBCTOI KMIIKH Ta MOJIOYHOI 3a/I03M, a TaKO0X
acounitoe i3 samaseHHsaM i L/Jl, iHcyniHOope3uc-
TEHTHICTIO, CepLeBO-CYAUHHUMH 3aXBOPIOBAH-
HAMHM, peclnipaTOPHHMH 3aXBOPIOBAaHHAMH Ta
3arajibHOI0 cMepTHicTio. [ledinuT BiTaminy D,
NpU3BOJUTD 10 MOPYLIEHH MiHepaJi3anil KicT-
KOBOI TKaHMHU i 0 ocTeoMaJidLii, 0CTeonoposy,
Mionarii, migBUIYI0YM pU3UK NepesioMiB. Bcra-
HOBJIEHO 3aJIEXKHICTh MiXK piBHeM BiTaMiHy D, Ta
KaJbllii/pochaTHUM romeoctrasoMm, TOPMOHOM
pocty Ta nokazHukom IMT [9,10,11].

OTXe, BHU3HAUEHHHd OCOOJMBOCTEH 3MiHHU
piBH# CCT, rpeniny y xBopux Ha /] 2 Tuny B no-
eHaHHi 3 oxkupiHHAM Ta XII npu BIICK € akTy-
a/IbHYUM NUTAaHHAM MeJUYHOI CHIJIbHOTH.

MeTa gocaigKeHHs

Bu3HauuTH 0COGJMBOCTI 3MiHU piBHS cOMa-
TOCTATUHY Ta IpeJjiiHy B CHpOBaTLi KpOBi IpU OC-
TEONopo3i y XBOPUX Ha I[YKpPOBUH AiabeT 2 TUIY
Ta oxkupiHHA npu BIICK.

HaykoBe focnigxeHHs1 € pparmMeTHOM Hay-
KOBOI TeMU Kadeipu 3arajabHoi Xipyprii «Kom-
JIEKCHe JIIKYBaHHA XBOpPUX i3 IOJIITpaBMOIO Ha
$OHI eHJOKPUHHUX TOPYLIEHbY.

Marepiasiu Ta MeTOAU

06cTexkeHO 52 XBOPUX i3 BEPT/IIOTOBUMU Iie-
pesioMmamu crterHoBoi kictku (BIICK) mpu LI/JI 2
TUITy Ta OXKUPiHHS, sKi nepe6yBasiu Ha cTallioHap-
HOMY JIiKyBaHHI Ha KJIiHIYHUX 6a3axX kadeapu 3a-
rasibHoi xipyprii IBH3 «Y>xxHY» 322018 p. Ta 2024
pp. ¥ Bcix xBopux Ha l1/] 2 Tumy Ta 0KUpiHHA pi3-
HOTO CTyINeHsI BUPaXKeHOCTI BUSABJIEHO NOPYILIEH-
Hsl 30BHIIIHbO-CeKPeTOPHOI QYHKIIIT mifIyHKO-
Boi 3as1034 ([13) Ta xpoHiyHuit nankpeatut (XII).



Cepep, o6¢cTexxeHrx 4oJ0BikiB 6yso 20 (38,5 %),
iHOK - 32 (61,5 %). CepefHiil Bik 40J0BiKiB
cTaHOBUB 53,7+8,2 poky, xiHok - 60,2+7,7 poky.
Y koHTpoJibHY rpyny BBiMULIO 20 HpakTHYHO
30poBux oci6: 8 yosoBikiB (40,0 %) i 12 xkiHOk
(60,0 %). CepenHili Bik 40J/I0BiKiB KOHTPOJIbHOI
ckyaaaB 52,1+8,4 poky, xkiHOK - 59,9£7,6 poky.

Y o6cTexxennx mnanieHTtiB BIICK BuHMKaIU
IIpY NaJiHHI HA CTETHO 3 MOJIOXkKEHHS CTOAYHU Ha
Horax. TepMiH rocniTaJisauii XBOpUX y TpaBMa-
TOJIOTiYHI BigaisieHHs ckaazaas Big 1 0 5 #i6 mic-
JI TpaBMH. YCIM nalLlieHTaM BUKOHAHa IepBUHHA
apTpoIJIacTHKa KyJbLIOBOI'O Cyrjoba y Iepiof
BiA 3 0 9 Ai6 nicag TpaBMU (cepe/iHiN TEpMiH -
5,8+0,9 no6wu).

[HBOJIIOTUBHUK OCTEONOpO3 y NaLi€HTIB i3
U/l 2 Tuny B noefHaHHi 3 0xkupiHHAM Ta /] 2
THUIy AiarHOCTOBAHO 3a pe3y/bTaTaMH peHTre-
HorpagiyHOro 06CTeXeHHS KyJbLIOBUX CYIJIO-
6iB, Tazy Ta xpebTa. MiHepa/bHY IiBHICTb KiCT-
KOBOI TKAHWHY BU3Ha4Ya/IM MeTOZ,0M JIBO€Hepre-
THUYHOI peHTTeHiBCcbKoi abcopbiiomeTpii (DXA)
3 BUKOpUcCTaHHAM JeHcuToMeTpa «PRODIGY,
GEHC Lunar, Madison, WI, USA».

KpuTepii Bkaw4yeHHs B gociaigxeHHs: BIICK
y xBopux Ha LI /] 2 Tuny Ta o>xUpiHHA y OELHAH-
Hi 3 XII; mepBUHHA apTpPONJIACTHKA.

KpuTepii BUKAIOYeHHd 3 gocaifxeHHs: LI/] 1
tuny, U/l 2 Tuny (ctagis gekoMneHcarlii), mokas-
HukK IMT, o BiANOBiAa€ HOpMa/bHIN 260 MOHU-
*KeHil Basi Tisa, rocTpi pecnipaTopHi iHbekIilHI
3aXBOpPIOBaHHS, TOCTpe ypaXkeHHs CepleBO-Cy-
JVHHOI CUCTeMH, OHKOJIOTIYHA IAaTOJIOrid, IICU-
XiaTpU4Hi 3aXBOpPIOBaHH#, 1[0 He [03BOJIAKTh
a/leKBAaTHO OLIIHUTH CTaH Nalji€HTIB.

Yci npoBejieHi 06CTeXXeHHS Ta METO/U JIiKy-
BaHHA BUKOHYBaJIMCA 3a 3TOJ00 MALi€HTIB, a IX
MeTOJMKa BiinoBigana ['esibCiHCBKIN fekiapanii
npaB JioauHu 1975 p. ta ii nepernsagy 1983 p,,
KonBenuil Pagyu €Bponu npo mpasa JIIOAUHU i
6ioMeMLIMHY Ta 3aKOHOAABCTBY YKpaiHH.

YciM manieHTaM BUKOHAHO 3arajibHONpPUM-
HATI KJIiHIYHI, aHTpONIOMeTPUYHi, JJabopaTOpPHO-
IHCTpyMeHTaJIbHi MeToAu focaifxeHHs. [is1 BU-
CTaBJIEHHS JiarHO3y 3BepTa/ld yBary Ha Xapak-
Tep CKaprl, aHaMHe3 3aXBOPIOBaHHA. YCiM mali-
€HTAM IIPOBEJIeHO YIbTPa3BYKOBe JOCJiPKeHHHA
(¥31) opraniB yepeBHoi nopoxxuuHu (OYII) 3a
3araJIbHONPUHHATO METOAUKOI0. Y CHUpOBaTLi
KpOBi BH3HAayeHO CTaHJAPTHIi 3arajbHi Ta 6io-
XiMiYHI IOKa3HUKU 3 aKLL,EHTOM Ha BYTJIEBOAHUU
00MiH (piBeHb IVIIOKO3H, iHCY/iHY, IJiIKO3UJIbO-
BaHoro remoryo6iny (HbAlc, %), po3paxoBaHo
ingexkc HOMA).
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[Ipy aHTpONOMETPUYHOMY JOCiXKEHH] pO3-
paxoByBasiu nokasHuk IMT. [Ipu npomy, Biamo-
BifHO 0 pekoMeHani BOO3, xBopux po3snofi-
JIMJIY 3aJ1€KHO BiJ NokasHuKa IMT 3a cTyneHsaMu
BaXKKOCTI 0xkMpiHHA, npu sakomy IMT 30,0-34,9
BianoBigaB oxwupinHioo 1 crynens; 35,0-39,9 -
oxxupiHHio Il ctynens; 40,0 i 6isblie — 0XXKUPIHHIO
Il ctynens [12].

Jiarnos I/l 2 Tuny BCTaHOBJIEHO BifNoBiA-
Ho 1o pekomeHaniit IDF (2005 p.), a Takox Kpu-
TepiiB yHipiKOBaHOro KJIHIYHOTO NPOTOKOJY
(Haka3 MO3 Ykpainu Big 21.12.2012 Ne 1118).

3oBHilHbOCEKpeTOpPHY ¢yHKIito [13 y 006-
CTeXXeHUX MallieHTIB BU3Ha4yaJ/u 3a [0IOMOT0I0
pe3yabTaTiB  KOIPOJIOTIYHOTO  JOCJiJKEeHHH,
OL[IHKM pIiBHA NAHKpeaTUYHOI eslacTasu, a Ta-
KoK JgaHux '*C-3MillaHOro TPHUIViLEPUIHOTO
(*3C-3T/T) Ta *C-amina3zHoro AMXaJbHUX TECTIB
(*3C-A/T). MliarHo3 XII BUCTABJISAIN BiZMOBiIHO
Jl0 MapceabCbKO-pUMCbKUX KpuTepiiB (1989 p.)
Ta yrouHeHHAMUA MKX-10.

Y cupoBarii KpoBi MeT0/I0M iMyHOEPMEHT-
HOTO aHaji3y BU3Haya/M PiBHI COMaTOCTAaTUHY
(CCT) (rect-cuctemu ¢pipmMu Human Somatostatin
EIA-1 Kit ¢ipmu RayBiotech No. 1.03930004301)
Ta rpesiny (Tect-cuctemu RayBio® Human/
Mouse/Rat Ghrelin Enzyme Immunoassay Kit).
[lokasHuk 3arajbHoro kajieuliro (Ca™) y cupo-
BaTIli KPOBi B 06CTEXKEHUX XBOPUX AOCTiKYBaIN
KOJIODUMETPUYHUM MeTozAoM. PiBeHb 25-rifpo-
kciBiTaminy D (25(0H)D) Bu3Ha4yeHo /s OL[iHKH
craTycy BiTaMiHy D, B o6¢cTexeHux (iMyHOXIMid-
HUHA METOJ, 3 eJIeKTPOXeMILeJIOMIiHICIIeHTHO
netekuieto, ECLIA - Cobas 6000, BUKopuCTOBYy!1O-
yu TecT cucteMu Roche Diagnostics, llIBefinapis).
[lokasnuk 25(0OH)D <20 Hr/ma po3siiHiBaIU
AK AediuuT BiTaminy D,; 20,0 - <30 Hr/mi1 - He-
JIOCTaTHICTb, a piBeHb 230 Hr/MJ pPO3LIHEHO K
ONTUMa/IbHUH piBeHb BiTaMiHy D,.

AHani3z i 06po6ka pe3y/nbTaTiB 06CTEXeEH-
HSl XBOPUX 3/iMCHIOBaJacs 3a J0MNOMOr0I KOM-
n'totepHoi nporpamu STATISTICA 10.0 (dipmu
StatSoft Inc, USA) 3 BUKOpUCTAHHSIM MNapaMe-
TPUYHUX Ta HellapaMeTPHUYHUX METO/IB OLiHKH
OTPHMaHHUX pe3yJbTaTiB.

Pe3yibTaTH J0CHIAXKEHD

Y o6CcTexXeHUX XBOPUX, KOTPi 3HAXOUIHCS
MiJ HAlIUM CHOCTepeXeHHs, BcTaHoBJeHOo /] 2
THUILy IEpEBAXKHO JIETKOT'0 Ta CepeHbOTO CTyIle-
HiB BaXKKOCTI.

Posnoain o6crexxenux xBopux Ha L[/l 2 Tuny
Tta XII npu BIICK 3anexHo Big mokasHuka IMT
HaBeJleHO Ha PUCYHKY 1.
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Ak Bka3ywTb OTpUMaHi pe3yJbTaTH, 4ac-
Tillle y 06CcTeXXeHUX HaMM MNalliEHTIB JjiarHoc-
ToBaHO oxupiHHA Il cT. - y 48,1 % BUNAAKIB,

0
D4

s
-2
~]

oknupiHEg [ cT.

oxknpiaug [T et

. N
/NG /N
11 1

ToAi IK OkUpiHHA | cT. BcTaHOBJseHO ¥ 32,7 %
XBOpUX, a oxkupiHHs Il cT. - iue y 19,2 % na-
IIIEHTIB.

48.1

oxnpiaag [11 cT.

Puc. 1. Po3nodin o6cmedicerux xeopux i3 BIICK npu L/] 2 muny ma XII 3as1excHo 8i0 nokasHuka IMT.

Ouineno 3Minu piBHiB CCT Ta rpeniny B cu-
poBaTtui KpoBi y nauieHTis i3 BIICK 3 ocTeono-
po3om npu LI/l 2 Tuny Ta 0xKUpiHHI Y NOEAHAHHI
3 XII, a Tak0X BU3HA4Y€HO IX BIIJIMB Ha KaJblli€-
BUI 00MiH y JaHUX XBOpUX (Tab6.1. 1).

BusiBsieHo JocToBipHe 36i/blIeHHS MOKa3-
Huka CCT y cupoBaTui kKpoBi y xBopux i3 L/|

2 TANy B NMOEAHAHHI 3 oxupiHHAM Ta XII npu
BIICK. Ilpu nboMy, piBeHb IpesiiHy B cHpOBaTIi
kpoBi y xBopux Ha I/l 2 Tuny npu BIICK y 1,4
pasy OyB HM)KYMM 3a TaKi JlaHi KOHTPOJIbHOI
rpynu (p<0,05).

Tabauys 1

PiBHi CCT, rpesiiHy Ta N0Ka3HMKIiB Ka/IbLiEBOro 06MiHy B CHpPOBaTLi KPOBi
B 06cTeKeHuX xBopux Ha LI/l 2 Tuny B no€gHaHHi 3 o;xupiHHHAM Ta XII npu BIICK

O6cTexeHi
IlokasHUK
KoHTpoJsibHa rpyna XBopi 3 1]l 2 Tuny npu BIICK
lFacTpoinTecTUHA/IbBHI TOPMOHMU:
CCT, nr/mn 0,456+0,021 0,592+0,012 **
I'peJtin, HT /M 103,47+2,45 76,08+1,06 *
Iloka3HUKM KaJIbLiEBOr0 OOMiHY:
25(0OH)D, ur/mna 38,67+0,32 19,09+£1,15 **
Ca**, MMOJIb/ /T 2,36£0,07 1,82+0,05**

Ipumimka: pi3HUYs Mixc NOKA3HUKAMU Yy X80pUX MA KOHMPOAbHOI 2pynu docmosipHa: * — p<0,05;

** _ p<0,01.

Ananiz piBusa 25(OH)D y cupoBaTui Kpo-
Bi BKasye Ha Jediuut BiTamiHy D, B opranis-
Mi y xBopux Ha I/l 2 tuny B noegHaHHi 3 XII
Ta oxxkupiHHaM npu BIICK (#loro sHmXeHHS [0
19,09+1,15 ur/mu, p<0,01). Tako>k BCTaHOBJIEHO
3MEHIIeHHA PiBHA KaJIbLil0 y CHpOBaTLi KPOBI 10

1,82+0,05 mMosb/a (HopMma 2,36+0,07 MMoJb /21
y KOHTpoJIbHOI rpynu - p<0,01).

KopenauiiHuil aHasi3 BKa3ye Ha 3a/1€XKHICTb
Mix nokasHukamu CCT i rpestiHy B cMpoBaTLi Kpo-
Bi Ta 3HMKeHHAM piBHA 25(0H)D i Ca**y cupoBar-
11i KpOBi y 06CTeKeHUX HAMU NaLlieHTiB (TabJ1. 2).
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Tabauuys 2

3icraBieHnH: piBHaA CCT Ta rpesiiHy 3 N0OKa3HUKAaMHU KaJ/IbLi€EBOro 0OMiHY B CMPOBAaTLi KPOBi
B 06cTexxeHuXx XBopux i3 I1/] 2 Tuny Ta XII 3a1exHo Bijg 3minu IMT

IIOKa3HUKM raCTpPOiHTeCTUHAILHUX TOPMOHIB
CCT I'pesin
Ioka3HuK
CtyneHi O>KUpiHHA CryneHi o>KUpiHHA
[ct Il ct. III cT. [cT Il ct. III cT.

r=0,62; r=0,78; r=0,76; r=0,70; r=0,90; r=0,92;

25(0H)D p<0,05 p<0,01 p<0,01 p<0,05 p<0,01 p<0,01
Ca** r=0,80; r=0,77; r=-0,72; r=-0,88; r=-0,94;
- p<0,01 p<0,01 p<0,05 p<0,01 p<0,01

CuibHY 3aJIeXXHICTb BCTAaHOBJIEHO MiX 3a-
3HaYeHUMHU NoKa3HuKaMmu Ta piBHeM CCT y xBo-
pux Ha U/l 2 Tuny ta XII npu oxkupinni [l Talll cT,
a TaKOX CcepefHbOI CUJIM IHTEHCUBHOCTI - IIpU
oxxupiHHi [ cT. Y xBopux i3 I/l 2 Tuny, 0)kUpiHHAM
Ta XII nmpu BIICK mo3uTuBHy KopenAlil BCTa-
HOBJIEHO 3 piBHeM rpesiny Ta 25(0H)D, a mo-
Ka3HHUK KaJIbLi}0 HEraTUBHO KOPEJIIOBAB 3 OpeK-
CUTCeHHUM FOPMOHOM TpejiiHOM y JaHUX XBOPHUX.
[Ipu IbOMY, MaKCHMaJIbHY 3aJI€KHICTh BUSBJIEHO
y nanieHTiB 3 oxkupinHam Il ct. (r=-0,94; p<0,01
MiXK piBHEM KaJbliil0 Ta IpeJsiiHy).

OTxe, 3i 36ibIeHHAM nomupeHocti /] 2
THITy Ta MOT0 3B’SI30K i3 TipIINMU pe3y/ibTaTaMu
sikyBanHs nicas BIICK, mani xBopi € oco61mBO
BaXXJIUBOK TPYNOKW AJd JocaifxeHHA. Jocii-
JkeHHSI GaKTOPIB, 110 OKpeMo abo K y NOEAHAH-
Hi Mk c06010 MOXXyTb HETaTUBHO BIIMBAaTH Ha
NpOrHo3 Ta TakTUKy JikyBaHHA BIICK, € Haf3BU-
YallHO aKTyaJlbHUM NHUTAaHHAM Cy4aCHOI MeJu-
LUHU.

OTpuMaHi HaMHU pe3y/bTaTH 10A0 3MiHU NO-
ka3HuKiB CCT i rpesiiHy B cHpoBaTIi KpOBi BKa3y-
I0Th Ha iX BIVIUB y GOpPMyBaHHI MOPyLIeHb KaJlb-

1ieBoro o6MiHy, 1110, 3i CBOro 60Ky, cupusie ¢op-
MyBaHHIO O0CTeOonopo3y y XBopux i3 [1/] 2 Tuny Ta
XII. llopywenHs nokasHukiB CCT Ta rpeniny mia-
TPUMYHOTbCA HETaTUBHUM BILJIMBOM 30BHILIHbO-
cexkpeTopHoi HefoctaTHOCTI [13 y xBopux Ha L1 /] 2
THUIIy TA NIPOLECU BCMOKTYBAHHA Ta llepeTpaBJIio-
BaHH$, 1[0 € OJHUM i3 KOMIIOHEHTIB 3MiHU IIpoLe-
ciB 06MiHy MiKpoO- Ta MaKpoeJieMeHTiB B OpraHi3-
Mi. OTxe, siikyBaHHA BIICK, okpiM opToneaudHux
BTpy4aHb, Ma€ NnepeabdadaTy KOMIJIEKCHY KOPEK-
1[if0 He JIMILE VIiKeMiYHOTO npodisro, a i Kopekuil
Bard Ta NMOKAa3HUKIB Ka/bI[iEBOTO 0OMiHY, €K30-
KpUHHOI QyHKILIT MiALIYHKOBOI 3a/1031 Y aLli€H-
TiB i3 I/l 2 Tuny, oxxupinuam i XIL.

By CHOBKH

Y xBopux Ha [I/l 2 Tuny B noeaHaHHI 3 0XKU-
pinHaM Ta XII nmpu BIICK BcTanoBsieHO gocTo-
BipHe 3HMKEHHA piBHA I'peJiiHy Ta MiJBUILEHHSA
noka3Huka CCT y cupoBaTui kpoBi. BusBieHo
3aJIEXKHICTh MK 3MiHOIO MOKA3HUKIB JaHHUX Ta-
CTPOIHTECTUHAJIbHUX TOPMOHIB I piBHeM BiTa-
MiHy D, Ta Kasblio y xBopux Ha /] 2 Tumy Ta
oxxupinn4 i XII npu BIICK.
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OCOBJIMBOCTI 30BHILLHbOCEKPETOPHOI
HEAOCTATHOCTI NIALLNYHKOBOI 3AJ/103U Y XBOPUX
HA HEAJIKOIOJ1bHY XUPOBY XBOPOBY MEYIHKMU
TA OXXMPIHHA B YMOBAX COVID-19

Cipuak €. C., Kaaumuy B. B., BoaiowuH M. M., Kogaab B. I0., Pocoaa T. &.

JIBH3 «Yczopodcukull HayioHaabHUll yHigsepcumemy, meduuHull pakysbmem, kaghedpa nponedes-
muKku 8HympiwHix xeopo6, M. Yxicz2opod

Pe3wme. Bcmyn. [laHkpeaTU4YHUH cTeaTo3 - Iie HOBe KJIiHIYHe 3aXBOPIOBaHHs, naTodisiosoris, nepeobir i
BifianeHi yckJ1aIHEHHS SIKOTO IOraHO OMKCaHi B Cy4acHil jiTepatypi. Xo4a npupogHUi epebir HeJOCTaATHLO
BUBYEHUH, iCHYE CUJIbHUH 3B’I30K 3 OKUPiIHHSIM, MeTAa60IYHUM CHH/IPOMOM, YKPOBUM Aiabetom (L) 2 Tumy
Ta HeaJIKOr0JIbHOI0 XKMPOBOI0 XBopo6oto nedinku (HAYXKXIT).

Mema docaidxcenHs. BU3HauuTH 0COGMBOCTI 30BHilIHbOCEKpeTOpHOI HegoctaTHOCTI (3CH) migmiyHko-
Boi 3as103u ([13) y xBopux Ha HAYKXII y noeiHaHHi 3 oxxupiHHAM Ta rinotupeo3oM (I'T) mpu COVID-19.

Mamepiaau ma memodu. Ha kjiHiuHil 6a3i kadeapu nporeseBTUKN BHYTpILIHIX XBOpo6 o6cTexxeHo 94
xBopux Ha HAXKXII Ta oxxupinHa npu COVID-19. XBopux po3nofisieHo Ha ABi KJIHIYHI IpyIy 3a/JeXHO0 BiJ Ha-
SIBHOCTI Y BiZiUyTHOCTI mopylieHb FOPMOHIB muTonoAi6Hoi 3ano3u (11]3) uu TupeorponHoro ropmony (TTT).
Y I rpyny BigHeceHo 44 xBopux i3 HAMKXII Ta oxxupinng npu COVID-19, y akux giarnocrosaHo I'T. [lo I rpynu
BigHeceHo 50 mauieHTiB i3 HAYKXII Ta oxxupinnusam npu COVID-19 i3 HopMa/ibHUM piBHEM TUPEOiJTHUX TOPMOHIB.
3CH I3 Bu3Havya/ M 32 MOKa3HUKOM QeKasbHoi enactazu-1 (PE-1) ta ganux *C-3MinraHoro TpUIiNepUIHOTO
(**C-3T/T) Ta 3C-amisia3HOTO JUXaJbHUX TECTIB.

Pezyabmamu docaidiceHs. Pe3ynbTaT KONpOJIOTiYHOTO JJOC/IPKEHHST BKA3ye Ha CTeaTopelo (32 paxyHOK
YKUPHUX KUCJIOT B 000X rpynax 006CTeXKyBaHUX NALliEHTIB), MpOTe 6Gi/bll BUPaXKeHi 3MiHM BCTAHOBJIEHO Y Malli-
eHTiB [ rpynu. ¥ xBopux npu I'T gocToBipHO YacTille BUSBJIEHO CTeaTOpPeElo, KpeaTopelo (3a paxyHOK M’'SI30BUX
BOJIOKOH, 1110 36epirajyu nomnepevyHy noCMyroBaHiCTh), a TAKOX HASIBHICTb MUJA y MiJBUILEHIN KiJIbKOCTI, mo-
piBHSIHO i3 flanuMU y xBopux Il rpynu. AHani3 piBas ®E-1 nigrBepaxye 3CH 13 y 060x rpymnax JocaipKyBaHUX
nauieHTiB. [IpoTte y xBopux [ rpynu piBenb ®E-1 Ha 46,6+0,1 MKr /T NepeBULIYBaB TaKKH MOKa3HUK ¥ XBOpHX I
rpynu (p<0,05). Peayabratu 3C-3TAT Ta *C-A/T miaTeepmxytoTh y 3CH I13 y xBopux Ha HAXKXII Ta okupiHHS
npu COVID-19, o 6isibIll BUPaXKeHO y MalLli€EHTIB NPH TiNnoTUPeOo3i.

BucHosku. Y xBopux Ha HAXKXII Ta oxupinni npu COVID-19 BcranosneHo nopywenHa 3CH I13 3a panumu
13C-3TAT Ta 3C-AAT Ta pe3syabraty PE-1. Binbill BUpaXkeHi 3MiHH BCTaHOBJIEHO y Malli€HTIB i3 rinoQyHKIi€0
HIUTOIO/iOHOT 3a/103H.

Ki1io4oBi c/10Ba: HeaJIKOTOJibHA KHPOBa XBOpP0Oa MeYiHKH, 30BHIIIHbOCEKPETOPHA HEAOCTATHICTh MiJ-
LIJIYHKOBOI 3aJ103H, XpPOHIYHUI MAaHKPeaTUT, OXKUPiHHS, JiNiHUH 00MiH, iIHCYJIHOPE3UCTEHTHICTB, TINOTUPEO3,
JiarHocTuka (dpekasnbHa esacTasa, AUXaJlbHi TECTH).

Features of pancreatic exocrine insufficiency in patients with no-nalcoholic fatty liver disease and
obesity in covid-19
Sirchak Ye.S., Kalytych V.V, Voloshyn M.M., Koval V.Yu., Rosola TFE.

Abstract. Introduction. Pancreatic steatosis is a new clinical disease, the pathophysiology, course and long-
term complications of which are poorly described in the current literature. Although the natural history is poorly
understood, there is a strong association with obesity, metabolic syndrome, type 2 diabetes mellitus (DM) and
non-alcoholic fatty liver disease (NAFLD).

The aim of the study. To determine the features of pancreatic exocrine insufficiency (PEI) in patients with
NAFLD in combination with obesity and hypothyroidism (HT) in COVID-19.

Materials and methods. At the clinical base of the Department of Propedeutics of Internal Medicine, 94 pa-
tients with NAFLD and obesity in COVID-19 were examined. Patients were divided into two clinical groups, de-
pending on the presence or severity of thyroid hormone (TH) or thyroid-stimulating hormone (TSH) disorders.
Group I included 44 patients with NAFLD and obesity in COVID-19 who were diagnosed with HT. Group II includ-
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ed 50 patients with NAFLD and obesity in COVID-19 with normal thyroid hormone levels. PEI was determined by
fecal elastase-1 (FE-1) and *C-mixed triglyceride (*3C-TMBT) and 3C-amylase (**C-ABT) breath tests.

Results of the study. The results of the coprological study indicate steatorrhoea (due to fatty acids in both
groups of patients), but more pronounced changes were found in patients of group I. In patients with HT, ste-
atorrhoea, creatorrhoea (due to muscle fibres that retained transverse striation), and the presence of soap in
increased amounts were significantly more common compared with those in patients of group II. The analysis of
the level of FE-1 confirms the presence of PEI in the both groups of patients. However, in patients of group I, the
level of FE-1 was 46.6+0.1 ug/g higher than in patients of group II (p < 0.05). The results of *C-TMBT and *C-ABT
confirm the following in the PEI in patients with NAFLD and obesity in COVID-19, which is more pronounced in

patients with hypothyroidism.

Conclusions. In patients with NAFLD and obesity in COVID-19, impaired pancreatic endocrine function was
found according to *C-TMBT and *3C-ABT and FE-1 results. More pronounced changes were found in patients

with thyroid hypofunction.

Key words: non-alcoholic fatty liver disease; pancreatic exocrine insufficiency; chronic pancreatitis; obesity;
lipid metabolism; insulin resistance; hypothyroidism; diagnostics (faecal elastase, breath tests).

Bctyn

HeasnkorospHa »HMpoBa XBOopo6a Ne4yiHKH
(HAMKXII) a6o meTabosiuHO-aconiioBaHa XKUpPO-
Ba xBopob6a neuyinku (MAXKXII) € HalimomupeHi-
LIMM XPOHIYHUM 3aXBOPHOBAHHAM IE€YiHKHU Y CBi-
Ti 3 M106a/ILHOIO NMOLIMPEHICTIO cepej, J0pOoCIIo-
ro HaceJyieHHs Ha piBHi 25% [1]. OcHOBHI cynyTHi
3aXBOPIOBAaHHS, NOB’sI3aHi 3 OXKUPiHHAM, € dak-
TOopaMMu pu3uKy nporpecyBaHHa HAXKXII i nHa-
Brnaku [2]. Cupasai, HAXKXII € pakTopom pusuky
6araTbox MeTab0/iUYHMX 3aXBOPIOBAaHb, TAKUX SIK
cepleBO-CyAMHHI 3aXBOpIOBaHHs (OCHOBHA MpHU-
YMHa CMepTi B ycbOMy CBiTi) i yKpoBU#l JiabeT
2 Tuny. Bik, TpuBamicTh I TAXKKICTD O0XXUPIHHA
TAaKOX BIJIMBAKOTh Ha NOIIMPEHICTb I TAXKKICTb
HAXXII Ta ix nepe6ir. IMoumupenicte HAXKXI],
0 BM3HAYa€ETbCA 3a JAOIOMOrOK Bi3yasisauii,
Yy AOPOCJHUX i3 TAKKUM OXKUPIHHAM 1 CyNyTHIMHU
03HaKaMH MeTab0JIiYHOr0 CHHAPOMY CTaHOBUTb
npu6ban3Ho 90-95%, i Gisbllle TPETHHU LUX Ma-
LIiEHTIB MalOTh HEaJKOrOJbHUW CTEaTOreIaTHT
(HACT) mpu ricrosioriunomy gocaigxensi [3].
MAXXII oxom/i€ KOHTHHYYM 3axBOPIOBaHb
MeYyiHKY, MOYMHAIOYM Bij cTeaTo3y Me4YiHKHU L0
MeTaboJIIYHOT0 CTeaTOrenaTUTYy, renatodioposy
Ta renaToLe/JApHOro paky. Bigomi npuuunu
Ta QakTtopu pusuKy po3BuUTKy MAXXII TicHO
NoB’s13aHi 3 MoJlepHi3aLi€lo cnoco6y *KUTTH (3Mi-
HU B XapuyBaHHI Ta 3HWKeHH: Qi3suYHOI aKTUB-
HOCTi, TOB’I3aHi 3 COIliaJIbHO-eKOHOMIYHHUMH
dakTopamu). OxupiHns, ykpoBui giabet (L)
2 tuny i HAXKXII MaloTh 4aCTKOBO CIiJIbHY IAaTO-
¢izioJiorito, 1110 BKJIIOYAE, 30KpeMa, MeTaboliuHe
3anasieHHs Ta iHcyaiHope3sucteHTHicTh (IP). Lii
aHoMaJil cami no co6i noB’si3aHi 3 CUCTEMHUMU
YCKJIaJHEHHAMHU, TAKUMHU SIK aTepOCKJIepo3 i mo-
3ane4iHKOBUH pak [3].

[TomnpeHicTb OXUPIHHA MPOJOBXKYE E€KC-
MNOHEHL[iaJIbHO 3POCTaTH B YCbOMY CBiTi i TicHO
NOB’fI3aHa 3 YUCJIEHHUMH CyNyTHIMU 3aXBO-

pHOBaHHAMH, TaKUMHU AK CepLeBO-CYAWHHI 3a-
xBoproBaHHsA (CC3), piabet, rinepToHisa Ta zges-
Ki BUAu paky [4]. OxkUpiHHA NPUCKOPIOE paHHI
aTEpPOCKJIEPOTUYHI 3MiHU i € 3ara/IbHOBU3HAHUM
He3anexxHUM pakTopoM pusuky CC3 [5]. Tum He
MEHLI, He BCi JIIOAU 3 OKUPIHHAM MalOThb HiJABU-
IleHUH pU3UK KapAioMeTaboJiYHUX 3aXBOpPIO-
BaHb. OCTaHHIM 4YacoM 3pocTae iHTepec [0 VHi-
KaJIbHOI MiArpynu JIOAEN 3 OXXUPIHHAM, AKi He
MawTh MeTaboJIiYHUX MOPYLIEHb, TAK 3BAHOTO
MeTaboJIiUHO 3J0pOBOr0 OXKHUPiHHS, He3BaXKalo-
YHY Ha NiZjBUILEHY *KUPOBY Macy [6, 7].

[laHKkpeaTUYHUH cTeaTo3 — Lje HOBE KJiHIY-
He 3aXBOpIOBaHH$, natodisiosorisi, nepebir ta
BiiJaseHi yCKIaAHEHHSA SKOrO MOraHo OINMCaHI
B Cy4acHi# JyiTepaTypi. Enizemiosioriydi Ta npo-
CIIEKTUBHI JOCAiPKEeHHA ONUCYIOTh NOKAa3HUKU
nowupeHocTi Bif 16% no 35%. Xo4ya npupogHuii
nepebir HeJOCTaTHbO BUBYEHUH, iCHY€E CUIbHUI
3B’SI30K 3 OXUPIHHAM, MeTaboJ/iYHUM CHHZPO-
mowm, LI/l 2 Tuny Ta HAXKXII. ExToniuHe HaKomu-
YeHHA KUpPY B NIALJIYHKOBIN 3a/1031 MOXe CIpu-
YUHUTH XPOHIYHEe 3anajJieHHd HU3bKOI'O CTylle-
Hs 4yepe3 AucbasaHC aJUIOLMUTOKIHIB, y IKOMY
6epyTh y4yacTh 6eTa-KJITHUHU Ta allMHApPHI KIi-
THUHU. lleil MexaHi3M MoOXe NMPU3BECTHU [0 €HJ0-
KPUHHOI Ta eK30KpUHHOI JucyHKLIT miguayH-
KOBOI 3a/103H Ta iHILiI0BAaTU KaHLieporeHes. Xo4a
CTeaTo3 MiAIJIYHKOBOI 3a/1031 MOB’I3aHUM 3 Ma-
TOJIOTIYHMMM CTaHAMH, BiH MOXe NiAJaBaTUCH
JIIKYBaHHIO 33 [J0IIOMOI010 3/J0pOBOI'0 Xap4yBaH-
Hsl, 3MEHIIIeHHS CHOXXUBaHHA M’sica, Pi3UUHUX
BIpaB i BifMOBH Bij KypiHHA. CTeaTo3 migmayH-
KOBOI 3a/103M CJIiJl BpaXOBYBaTH NMPU MPUUHATTI
KJIIHIYHUX pillleHb i NPOrHo3yBaHHi cTaHy maui-
€HTIB i3 3aXBOPHOBAHHAMH MiJLIJIYHKOBOI 3aJ10-
31 Ta CUCTEMHHUMH 3aXBOPIOBAaHHSMHU [8].

OTxKe, AOCTIPKEHHS 0COBJIMBOCTENH 30BHIIII-
HbOCeKpeTOpHOI PpyHKLUil mifIIYHKOBOI 3271031
(I13) y xBopux Ha HAXKXII y noeaHaHHI 3 0XKHU-



. .
/N G/
1 11

piHHSAM, a TaKOX 3 iHIIMMU MeTaboiuHOo-aco1li-
VOBaHUMM CcTaHaMy, TakuMmu 6K 1P, LI/l 2 Tumy,
rino¢pyHKIiA uyMTONOAIGHOI 3a/103U, 0COGJUBO
B yMoBax nanzemii COVID-19 € 3aTpe6GyBaHUM i
aKTyaJIbHUM MUTAHHSAM Cy4acHOI MeTULIUHU.

MeTa aocaigKeHHs

BHU3Ha4uTH 0CO6GJMBOCTI 30BHILIHbOCEKpE-
TopHoi HepoctaTtHocTi (3CH) I3 y xBopux Ha
HAXXII y noegHaHHI 3 02KUPIHHAM 1 riloTUpeo-
3oMm nipu COVID-19.

HaykoBe pociifxeHHS BAKOHAHO B paMKax
HayKoBoi TeMH KadeJpu NponefeBTHUKU BHY-
TpiuHix xBopo6 «KuiHiko-naToreHeTU4Hi oco-
61MBOCTI GOpMyBaHHS MOJIMOPOIAHUX 3aXBO-
pIOBaHb IIPU ypaKeHHI CUCTEeMU OpraHiB Tpas-
JIeHHs1 Ta po3pobKa AudepeHLiIOBaHUX CXeM ix
Tepanii B ymoBax naHjeMii COVID-19» (Homep
Jep:kaBHoi peectpauii 0121U110177).

Marepiasu Ta MeTOAU

KoMniekcHe 06cTexeHHs Ta JiKyBaHHA Na-
I[iEHTIB NPOBOJAWJIM Ha KJiHIUHIN 6a3i kadeapu
nponefeBTUKU BHYTPILIHIX XBOp0O6 MeJUYHOrO
dakynbtety [IBH3 «Yx)ropojacbkuil HaljioHa/b-
HUU yHiBepcUTeT». Y [JOC/HI[KEHHS BKJIOYe-
HO 94 nauieHTiB i3 HAXKXII Ta oxxupiHHAM npu
COVID-19, saki mepebyBasiu Ha cTalliOHApHOMY
JIIKyBaHHI B €HLOKPUHOJIOTITYHOMY Ta racTpoeH-
TepoJioriyHoMYy BingisieHHsax KomyHanbHOro He-
koMepuiiiHoro nianpuemcrBa (KHII) «3akapnaTt-
CbKa 06J1acHa KJiHiuHa JiikapHs iMeHi AHApis Ho-
Baka» 3akapmnaTcbkoi o6sacHoi paau (30P) a6o
Ha aM0yJIaTOPHOMY CIIOCTepeXKeHHI Y cCiMelHOro
Jikapd 3a nepioz 2021 - 2024 pp. Y Bcix nanies-
TiB B aHaMHe3i (0 6 Mics1iB) JiarHOCTOBaHUM i
nigTBepkeHu aiarios COVID-19 (mo3uTuBHA
nojiiMepasHo-yiaHuorosa peakiisa (IIJIP-tect)
o PHK SARS-CoV-2 (ren RARP SARS-CoV-2, ren
E SARS-CoV-2).

Yci xBopi 6ynu BikoM Big 18 mo 70 pokis, a
cepeAHill Bik cTaHOBUB 45,2+4,1 poky. XBOpHUX Ha
HAXXII Ta oxxupinnusa npu COVID-19 posnogine-
HO Ha [Bi KJIIHIYHI IpyIH, 3aJIe’KHO BiJy HAABHOC-
Ti YU BiJYYTHOCTI NOpPYyLIEeHb TOPMOHIB LIUTOIO-
Ji6H01 3a/03u (11]3) Y1 TUPEOTPOMHOT0 TOPMOHY
(TTI). Y I rpyny BigHeceHo 44 xBopux i3 HAXKXII
Ta okupiHHg npu COVID-19, y akux giarsocro-
BaHo rinotupeos (I'T). Cepen o6¢cTexxenux I rpy-
nu xiHok 6yJs10 28 (63,3 %), a 4os10BiKiB 6y/10 16
(36,4 %). o Il rpynu BigHeceHo 50 nawieHTIB i3
HAXXII ta oxupinaam npu COVID-19 i3 Hop-
MaJIbHUM piBHEM THUpPeOiAHUX TOPMOHIB, cepes,
HUX KiHOK 24 (44,0 %) Ta 26 yonoBikiB (56,0 %).
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KoHTposibHy rpyny ckaanu 30 npakTH4YHO
3/10poBUX 0cib, cepesi HUX 17 xkiHok (56,7 %) Ta
13 yosi0BikiB (43,3 %), cepeHil BiKk AKUX CTaHO-
BUB 45,1+5,8 poky.

Yci mocnizpkeHHSA NPOBOAMUJIMCA 3a 3rOJ0H0
MaijieHTiB, a ix MeTozoJ0Tig BignoBigana I'esb-
ciHCcbKiN fekjapalii npo mpaBa JawauHu 1975
poky B pepakuii 1983 poky, Konsenuii Pagu €B-
ponu npo npasa JIIOJUHU Ta 6ioMeAULMHY, a Ta-
KO>X 3aKOHO/Z,@aBCTBY YKpalHU.

Yci nanieHTH 6y1M 06CTEXKEH] 3a JOITOMOTO0
3araJibHO-KJIiHiYHUX MeTOAIB AocaimxeHHs. s
Bepuddikalii fiarHo3y 3BepTa/id yBary Ha Xapak-
Tep CKapr Ta aHaMHe3 3axBoproBaHHs. [Ipu aH-
TPONOMETPUYHOMY [JOCHIPKEeHHI BUMiploBaau
3picT i Bary, po3paxoByBa/JId iHJEKC Macu Tija
(IMT). 3rigHo 3 pekoMeHaanismMu BOO3, nanieHTH
O6y/au posnoineHi 3anexHo Bijg IMT, npu skomy
IMT 16,0 i MeHuIe BBaXKaeTbcd AedilluTOM Macu
Tina (Bupakenuit fedpinut macu tina); 16,0-18,5
- HeJIoCTaTHbOW Macoto Tina; 18,5-24,9 - Hop-
MaJIbHOI0 Macolo Tina; 25,0-29,9 - HajuIIKO-
Boro Macor Tina; 30,0-34,9 - oxupiHHaM 1-ro
crynesst; 35,0-39,9 - oXUpiHHAM 2-TO CTymNeHs;
40,0 i 6isib11le — OXKUPIHHAM 3-T'0 CTYIEHS.

YciM nanieHTaM NpoBeJleHO YJIbTPa3BYKO-
Be 00OCTeXeHHS OpraHiB YyepeBHOI MOPOKHHUHU
(3 akLeHTOM Ha OpraHu remnaTo-nakpearo-6i-
JliapHoi 30HH), a Takox II3. ¥ cupoBaTui KpoBi
MPOBOAWJIU CTAaHAAPTHI 3arajbHi Ta GioximiyHi
JOCHipKeHHA 3 aKLeHTOM Ha JiniAHUK Ta BYT-
JIeBOAHUH OOMiH. YciM mnaljieHTaM BH3Ha4aJlu
piBeHb TUPEOIJHUX TOPMOHIB Y CUPOBATLi KPOBI
(BinbHUI TpuokcuH (T4), TpuitoaTupoHin (T3))
Ta TupeoTponHuit ropmoH (TTT).

HAXXII piarHocTyBany BigNnoBifHO Kpu-
TepiiB yHipiKOBaHOTO KJIIHIYHOTO MNPOTOKOJY
(Haka3 MO3 Ykpainu Big 06.11.2014 p. Ne 826)
Ta KJAiHIYHUX pekoMmeHpanin EASL-EASD-EASO
o040 AiarHocTUku Ta JikyBaHHA HAXKXII. Crty-
NiHb ypakeHHd Ie4iHKM BU3HA4yaJu 3a J[OIO0-
MOTOI0 CYporaTHUX MapkepiB ¢ibpo3y i3 Bu-
KOPHUCTAHHSM OHJaMH-KanbkyasTopiB (NAFLD
fibrosis score (NFS), Fibrosis 4 calculator (FIB-
4), ®i6bpoTecT), a TaKOXK KOMEpILiliHOTO TecTy
FibroMax. XBopuM Tako NpOBeJIeHO elacToMe-
Tpilo MeYiHKH.

Jiarnos I'T BcTaHOBJIIOBaJIM BiANOBiZHO
o pexomenganiii NICE (National Institute for
Health and Care Excellence, 2019), HacTtaHOB
EBporneiicbkoi TupeoigHoi aconjanii (ETA) Ta
AmMepukaHcbkoi TupeoifHoi acoujianii (ETA) -
2012-2014, a TakoX 3 ypaxyBaHHSIM KpHUTepiiB
yHipiKOBaHOI0 K/IiHIYHOTO MPOTOKOJY.
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Jns BuBuenHda 3CH I13 npoBoguiocs Konpo-
JIOTIYHe JOC/aiP)KeHHsd, BU3Ha4YaBCAd piBeHb aMi-
JIa3u CHUPOBATKH KPOBi Ta MOKa3HUK (peKaTbHOI
esactasu-1 (PE-1). Takoxk XBOpUM MpPOBeAEHO
13C-3mimanuit  tpurninepuganui  (B3C-3TAT) i
BC-amisazuuit guxanbHi Tectu. Jliarnos XII Bu-
CTaBJAJM BiANOBIJHO [0 MapcelbCbKO-pHUM-
CbKUX KpuTepiiB (1989 p.) Ta yrouHenb MKX-10.

Kputepisimu BUKJIIOUEHHSI XBOPUX i3 JOCIi-
JokeHHs1 6yaud: xBopi 3 HAXKXII Ta oXUpiHHAM,
o B aHaMHesi masiu COVID-19 (Big 1-ro fo 6-Tu
MicsLiB); rinoTupeos.

Kputepisimu BUKJIIOUYEHHS] XBOPUX i3 J0OCIi-
JKeHHs OYJIN: XpOHIYHUY renaTUT aJIKOT0JIbHOI,
BipycHoi (Bipyc renaturtiB B, C, D) eTtiosiorii, ay-
TOIMYHHUH renaTtut, XxBopob6a BinbcoHa-koHO-

/NG /N
1
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BaJIOB3, reMOXpOMaTo3, yKpoBuil aiadet (LI[)
1 tuny, U/l 2 tuny (crazisa gekoMmneHcarlii), oH-
KOJIOTIYHI 3aXBOpPIOBAaHH{A, IICUXiaTpU4YHI 3a-
XBOPIOBAaHH{A, 10 He [03BOJISIIOTb aJeKBaTHO
OL[iIHWTHU CTaH NalieHTiB, roctpi iHdekLiliHi 3a-
XBOPIOBAaHHA.

Ananiz i 06pobka pe3yabTaTiB 06CTEXKEH-
Hs XBOpUX 3JiHCHIOBaJIMCA 3a J[ONOMOIOI0
KOMIT'10TepHOI nporpamu Statistics for Windows
v.10.0 (StatSoft Inc, USA) 3 BUKOpUCTaHHSM Na-
paMeTpUYHUX 1 HelMapaMeTPUYHUX MEeTOZIB
OLIHKM OTPUMAaHUX pPe3yJIbTaTiB.

Pe3ysiibTaTH J0CAiA)KEeHb
[IpoBegeno posnogis xpopux i3 HAXKXII npu
COVID-19 3anexHo Bij nokasHuka IMT (Ta6.. 1).

Tabauys 1

Po3nozais 06cTekeHuX XBOPHUX 3a/1€KHO Bij mokasHuka IMT

O6cTexxeHi XxBopi

Ioka3HuK

[ rpyna (n=44)
A6c. kinbkicTb/%

Il rpyna (n=50)
A6c. xinbKicTb/%

OxxupinHs 1 crynens (IMT: 30,0 - 34,9) 10/22,7 % 18/36,0 % *
OxupiHHs 2 crynens (IMT: 35,0 - 39,9) 23/52,3 % 25/50,0 %
OxxupinHg 3 cryness (IMT: 40,0 i 6isibie) 11/25,0 % * 7/14,0 %

Ipumimka: pizHuys mixc nokasHukamu y xeopux I ma Il epynu docmosipHa: * - p<0,05.

OuiHka pe3y/bTaTiB JaHUX aHTPONOMETPUY-
HOTO ZIOC/iKEHHS MiITBEPKYE 0>KUPiIHHA Pi3HO-
r0 CTyTeHs1 BUPQXKEHOCTI B 06CTEXYBaHUX Nalli€H-
TiB Ha HAXKXII npu COVID-19. Ilpore ciig 3a3Ha-
YUTHU JiedKi BiIMIHHOCTI y Nali€HTIB 1040 BUpa-
>KEHOCTI 0’KMPIHHSA 3aJI€XKHO BiJl HAABHOCTI YU BiJI-
cyTtHocTi ypaxkeHHs 11, a came: y xBopux | rpynu
(mauienTu i3 I'T) Ha 11,0 % yacTiue BCTaHOBJIEHO
0XUpiHHA 3 cT, a y xBopux Il rpynu Ha 13,3 % 4ac-
Time BU3Havasioch IMT, 1110 BiinoBiia10 OXKUPiHHIO
1 ct. (p<0,05). OxxkupiHHA 2 CT. MalKe 3 0JTHAKOBOIO
YaCTOTOI BCTAHOBJIEHO Y MaLliEHTIB 060X rPyIL.

[ pocaifikeHHsI 30BHIIIHbOCEKPETOPHOI
oyukuii 13 y o6cTeXyBaHHMX HaMM Malli€HTIB

NpOBeJleHO [A0CJiMKEeHHs1 NMOKa3HUKIB Kajly Ta
cedi, a TaKOX OLIHEHO pe3yJbTaTH [JUXaJbHUX
TEeCTIB.

Pe3ysibTaTu KONPOJIOTIYHOTO AOCJiKEHHS
BKa3ylTh Ha CTeaToOper (32 pPaxyHOK >KUPHUX
KUCJIOT B 000X rpynax o06CTeXyBaHUX Malji€H-
TiB), mpoTe 6isblll BUpakeHi 3MiHHM BCTaHOBJIe-
HoO y marieHTiB I rpynu (Ta6J. 2). Y XBopuX npHu
noHwxkeHHi ¢yHkuii I3 gocTtoBipHO 4YacTiiie
BUSIBJIEHO CTeaTopelo, KpeaTopero (3a paxyHOK
M’'I30BUX BOJIOKOH, 11I0 36epirajsu mnomnepevyHy
OCMYTOBAHICTh), a TAaKOX HAsBHICTh MHUJA Yy
NiJABUIIEeHIN KiJIbKOCTI, MOPiBHAHO i3 JaHUMU Y
xBopux Il rpynu.

Tabauys 2

PEBYJIbTaTPl KOl'lpOJIOI‘i‘lHOI‘O AOCTiI)KEeHHA B 06CTEeXKEHHUX

Ioka3HUK KonTposabHa rpyna (n=30)

O6cTexkeHi XBopi

I rpyna (n=44) | I rpyna (n=50)

Konopioriyne gociaigxeHHs

CreaTopes (+) - 81,2 %* 64,0 %
Awminopes (+) - 40,9 % 38,0 %
KpeaTtopes (+) - 50,0 %* 40,0 %
Muna 6,7 % 88,6 % * 80,0 %

Ipumimka: cmamucmu4Ho docmogipHa pi3HUYs Mixc nokasHukamu y xeopux I ma Il epynu: * - p<0,05.
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AmMisniopes (HasiBHICTb KpOXMaJIbHUX 3epeH)
MaiKe 3 OJHAaKOBOIO YacTOTOI BCTAaHOBJIEHA Y
nanieHTiB 060X JOCTIPKYBaHUX TPYIL. Y XBOPUX
| rpynu dacTille BU3SHa4Ye€HO MUJIA IPU KOIIPOJIO-
riYHOMY [ OCJiJpKeHHI, 110 BKa3y€e Ha MOpPYILIEH-
Hf YHKILIOHAJNBHOIO CTaHy >»OBYOBU/IiIJIbHOI
CUCTEMHU y 006CTexXyBaHUX mNanieHTiB. OTxe, 3a
JaHUMHU KOINPOJIOTIYHOTO AOCHi/pKEHHS MOXHA

3p06UTU BUCHOBOK NP0 HAasBHICTh NOpYILIEHHS
30BHilIHbOCeKpeTOpHOI ¢yHKLUii [13 y XBopux
060x fociimxyBaHux rpyn 3 HAXKXII Ta oxxupin-
HaM npu COVID-19.

OuiHeHO NMOKAa3HUKU aMiJla3d y CUPOBATLi
KpOBi, a TakoxX ao-amisiasu (y cedi) Ta MOKA3HUK
dekanbHoi enacrasu-1 (PE-1) kani (Taba. 3).

Tabauuys 3

JlaopaTopHi noka3uuku 3CH I13 B 06cTexxeHnx

KoHTpoJibHa rpyna O6cTexxeHi XBopi
ITokasHuk N
(n=30) I'rpyna (n=44) Il rpyna (n=50)
Aminasa cupoBaTKU KpOBi
(nopma: 0-115 O/ /) 62,3%3,2 82,6£5,4 + 77,6£3,3
a-amisiasa ceui
(Hopma: 0-350 OJ1/) 70,6224 85,93,6 80,342,0
@E-1, mkr/r 423,8+10,5 98,2+3,0 ++,* 144,8+2,9 ++

Ipumimka: cmamucmu4Ho docmogipHa pi3HUYs Midc NOKA3HUKAMU KOHMPOJIbHOI 2pynu ma o6cme-
sceHumMu xgopumu: + — p<0,05; ++ - p<0,01; cmamucmuyHo AocmogipHa pi3HUYs1 Mi* NOKAZHUKAMU Y

xgopux I ma Il epynu: * - p<0,05.

PiBeHb CMpPOBATKOBOI (-aMijia3u y cedi Ta
amisiasu y cupoBaTIili KpoBi y 06CTeXKyBaHUX Ma-
LIEHTIB He BiZApi3HABCA BiJ TaKOro NOKa3HUKa
Yy KOHTPOJILHOI IPyNH i He NepeBUIyBaB pede-
pPeHTHI 3Ha4YeHH4, 110 BKa3ylOTb Ha HOpMY. [Ipo-
Te pe3yabtaT piBHA PE-1 migTBepKYy€e BUpaxe-
Hy 3CH I13 y o60x rpymnax Aoc/ifKyBaHUX Nalli-
eHTiB. ¥ xBopux | rpynu piBeHb ®PE-1 Ha 46,6+0,1
MKT'/T NepeBUIyBaB TaKUH MOKa3HUK y XBOPUX
I1 rpynu (p<0,05).

OTxe, y obcTexxeHux xBopux Ha HAXKXII Ta
oxkupinHa npu COVID-19 giarnoctoBano 3CH I13
3a JJaHUMM pe3yJIbTaTiB JJabOpaTOPHUX METO/iB
00CTeXXeHHs, 10 MpOSABJAJIOCA MOPYLIEHHSIM
3CH I13 3a ;aHMMU KONIPOJIOTIYHOTO AOC/i/KEeH-
Hs Ta 3MiHM piBHA ¢dekasbHOI eslacTasu-1, 1o
6i/ibLI BUpaXKeHO Y XBopux | rpymnu.

Onineno 3CH I13 3a ;JaHUMMU JUXaJbHUX TeC-
tiB (BC-3TAT Ta 3C-A/IT) (Tabs. 4).

Tabauys 4

Pe3y/ibTaTH AUXA/JIBHUX TECTIB y 06CTEXKEHUX XBOPHUX i KOHTPOJIbHOI FPyNuU

MoKa3HUK KonTposbHa 06cTrexeHi XxBopi
rpyna (n=30) I rpyna (n=52) Il rpyna (n=32)
13C-3TAT:
MaxkcuMaJsibHa KOHLLeHTpaLig 13CO2 MIiXK 16.240.8 % 82407 U +4% 12.440.6 9% +
1501210 xB focaigxeHHsA e a=Y, 40,
CymapHa koHueHTpauis *CO, y KiHui 341£06 % 1465119 +o* 19.850.9 % +
nocaimxenss (360 xB) == 0L, ,8£0,
13C-AAT:
Cymapria Kouentpania O, y i 15,2409 % 8,740,8 % + 9,740,4 %
pocnigpxenHs (360 xB) e =Y ,720,

Ipumimka: Mixe nOKA3HUKAMU KOHMPOJIbHOI 2pynu ma 06CmexceHUMU X80puUMU 8UsIB/AEHA CMad-
mucmu4Ho docmosipHa pizHuys + - p<0,05; ++ - p<0,01; cmamucmuyHo docmogipHa pi3HUYs MIixHC no-
kasHukamu y xeopux I ma Il epynu: * - p<0,05.

Pesyabratn B3C-3TAT Ta 3C-AAT miaTrBep-
IxytoTb y 3CH I13 y xBopux Ha HAXKXII Ta oxu-
pinHa npu COVID-19, mo 6inbll BUpaXKeHO Yy
MaLlieHTIiB IpH rinoTupeosi, Ha 1110 BKa3yHTh pe-

3yJIbTaTH NPOBeJEeHUX AocaigKeHb. CiiJ 3a3Ha-
YUTH Ginbmy yyTauBicTb came 3C-3TAT momo
Bu3HadeHHs 3CH [13 y faHux nanieHTiB
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OTxe, pe3y/bTaTH NOBEJEHUX [OCJIPKEHb
BKa3ywTb Ha 3CH 13 y xBopux Ha HAXKXII npu
oxupiHHi Ta U/l 2 Tuny U oxupinHa npu COV-
ID-19. [Ipu niboMy, 6isbIlll BUpakeHi 3MiHU QYHK-
LioHa/sbHOrO cTaHy [13 BcTaHOBJIEHO y NALIEHTIB
npu rinodyHkuii 3. 3BepTae yBary Toi ¢QaxT,
10 KJIiHiYHO, $aKTUUHO HAaMU He BCTAHOBJIEHO
CKapr, 10 6 MOIJIM BKa3yBaTH Ha QpYHKIiOHAJIb-
He nopyuweHHd [13 y gaHol karteropii mauieH-
TiB. OTpUMaHi pe3yabTaTH CJiJ BpPaxOBYyBaTH

. N
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IIpY BBeJleHHI JaHWUX MaLlieHTiB I B KOMILIEKC
060B’I3KOBUX JIOCJIi/PKEHb BKJIIOUUTH TECTH s
Bu3HauyeHHsa 3CH I13.

BHCHOBKH

Y xBopux Ha HAXXII Ta oxupiHHg 0Opu
COVID-19 BcranoBsieHo nopyweHHs 3CH I13 3a
nanumu B3C-3T/T ta ¥C-A/IT ta pesynbraTty OE-
1. Bisib11 BUpaXKeHi 3MiHU BCTAHOBJIEHO y Malii-
€HTIB i3 rinodyHKIi€0 MUTONOAI6HOI 3a71031.
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PIBEHb NPOCTArNAHAUHIB NPU CUH/APOMI
NOAPA3HEHOI TOBCTOI KULWKU Y XBOPUX
HA HEAJIKOIOJ1bHY XUPOBY XBOPOBY MEYIHKM,
MOXJ/IMBOCTI KOPEKLLIT

Cipuak €. C., Kopnaw B. B.

JIBH3 «Yczopodcukull HayioHaabHUll yHigepcumemy, meduvHull pakyrbmem, kaghedpa nponedes-
Mmuku 8HympiwHix xeopo6, M. Yxiczopod

Pe3wme. Bcmyn. PaHHs1 piarHocTHKa pisHUX GOpM ypaxkeHHs] KHUIIEYHHWKA Yy XBOPHUX 3 HEAJKOTOJIbHOO
*KUpOoBoI0 xBopoborw nedinku (HAYKXII), oco6mBo npu ii noegHaHHi 3 HecrenpiYHUM BUPA3KOBUM KOJIITOM
(HBK) 4yu cungpomom noapasHeHoi ToBctoi kuiuku (CIIK) Moxxe po3kpUTH HOBi MaToOreHeTHYHi acieKTH mpo-
rpecyBaHHs ypaXKeHb MEeYiHKU Y NALiEHTIB i3 3ana/JbHUMHU 3aXBOPIOBAaHHAMHU KulledyHUKa (33K).

Mema docaidxceHHsi. BUBYMTH 0COGJMBOCTI 3MiHM PiBHIB MPOCTALMKIIIHY Ta pocTaryianauny F2a y cupo-
BaTLi KpoBi y xBopux npu HAXKXII i3 CIIK Ta ix AuHaMiKy Ha pOHi KOMIJIEKCHOTO JIiKyBaHHSI.

Mamepiaau ma memodu. Ha kiiHiuHi# 6a3i kapeapu nporneeBTUKU BHYTPIIIHIX XBOPO6 06CTeXeHO 64 XBO-
pHUX 3 YpaXKeHHSIM KHIIeYHHUKa [PU XPOHIYHUX JU(Y3HUX 3aXBOPIOBAHHAX KHUIIeYHHKA. XBOPUX PO3MOAiJEHO Ha
2 rpynu: | rpyna ocHoBHa (n=44) - nanientu 3 HAXKXII Ta CIIK (nepeBaxkanHs aiaperHoro cuapomy); v Il rpymy
BBiHLI0 20 XxBopux i3 HBK B noeaHaHHI 3 TOKCHYHUM renaTUTOM (B AeSIKUX BUMAJKaX — AJIKOTOJIbHUM YPXKEHHSIM
nedviHku). [[poBefieHO 3araibHO-KITiHIYHI Ta JaGopaTOpHi METO/IM 0OCTEXKEHHS, @ TAKOXK BU3HAYEeHHsI piBHS MOCTa-
ranauHiB (Pg) (mpocrauuksin - Pgl,) Ta Pg F2a. XBopuM npusHayeHo JiKyBaHHs, 1[0 BKJIIOYaJIO Ipenapar ypco-
Je3okcuxontieBoi kucaotH (YXK), pebaminiz y noegHaHHi 3 pupakcMMiHOM Ta Mpe-i MPpo6iOTUYHUM KOMIIJIEKCOM.

Peszyabmamu docaidiceHb. BcTaHOBJIEHO AOCTOBipHE 3MEHIIEHHS J1ab0paTOPHUX MapKepiB I{UTOJNITUYHOTO
Ta X0JIeCTaTUYHOI'0 CHH/IPOMIB B 060X IpyTax NalieHTiB micss ikyBaHHs. Y xBopux Ha HBK y noeinanHi 3 X/[3K
BCTAHOBJIEHO 306iiblIeHHs piBHSA npocTariadauHy F2a (mo 178,5+3,1 nr/ma y xBopux I rpynu Ta o 103,8+2,3
nr/mu y o6crexxenux Il rpynu). PiBeHb npocTanuk/iHy B cCHpoBaTIi KpOBi B 06CTEXKYBaHUX HAMU MaLli€HTIB 10
JIIKyBaHHs 6y, JOCTOBIpHO HMXKYMM 33 TAKUU MMOKAa3HUK y KOHTPOJIbHOI rpynu. [IpoBesieHe iKyBaHHS CIIPUSIIIO
3MeHIIeHHIo piBHsA Pg F2a Ta 36i/bllIeHHI0 MOKa3HUKA IPOCTALMKJ/IIHY B JAHUX XBOPUX 060X I'PYII.

BucHogku. Y xBopux Ha HAXKXII i CIIK BcTaHOBJIEHO 3MeHIIeHHS PiBHS MPOCTALMKIIiIHY Ta 36i/bLIEHHS 110~
Ka3HMKa npocTtariaiauny F2a y cupoBarii kpoBi. /lofaTkoBe NpU3Ha4eHHs 0 CTaHAAPTHOTO JiKyBaHHS Y XBO-
pux Ha HAXKXII Ta CIIK yu TokcuuHuii renatut i HBK peb6amininy B noeananHi 3 YXK cnpusie Hopmasizarnii
dYHKIIOHA/IBHOTO CTaHY MEeYiHKY i € epeKTHBHUM KOMIJIEKCHUM METO/IOM JIIKYBaHHS TAKOX K Ha IMHAMIKY piB-
Hsl TPOCTArJIaH/MHIB, L0 TPUBOAUTD 0 MOKpalleHHs1 GYHKI[IOHAJbHOr'0 CTaHY KUIIEYHHKA y JAHUX MAl[iEHTIB.

Ki1i04oBi c/10Ba: HeaslKoroJibHa )KUPOBa XBOP06a MeYiHKH, TOKCUYHHUH TelaTUT, aJIKOT0JIbHA XBOpo6a 1e-
YiHKH, CHH/IPOM I0/Ipa3HeHO0] TOBCTOI KUIIKH, HecneupiuHNN BUPAa3KOBUH KOJIIT, iH/IeKC MacH Tija, AiarHoc-
THKa (MpoCTalUKJIiH, npocTaryadanH F2a), ikyBaHHs (ypcoAe30KCHUX0Ti€EBA KUCJI0TA, pebaminiz, pudakcruMmin,
KOMILJIEKCHUH NPOGIOTHK).

Prostaglandin level in irritable bowel syndrome in patients with non-alcoholic fatty liver disease,
possibilities of correction
Sirchak Ye.S., Kornash V.V,

Abstract. Introduction. Early diagnosis of various forms of intestinal damage in patients with non-alcoholic
fatty liver disease (NAFLD), especially when it is combined with ulcerative colitis (UC) or irritable bowel syndrome
(IBS), can reveal new pathogenetic aspects of liver damage progression in patients with inflammatory bowel
disease (IBD).

The aim of the study. To study the peculiarities of changes in the levels of prostacyclin and prostaglandin F2a
in the blood serum of patients with NAFLD with IBS and their dynamics on the background of complex treatment..

Materials and methods. At the clinical base of the Department of Propedeutics of Internal Medicine, 64
patients with intestinal lesions in chronic diffuse intestinal diseases were examined. The patients were divided
into 2 groups: Group I was the main group (n=44) - patients with NAFLD and IBS (predominance of diarrhoeal
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syndrome); Group II included 20 patients with UC in combination with toxic hepatitis (in some cases, alcoholic
liver disease). General clinical and laboratory methods of examination were performed, as well as determination
of postaglandin (Pg) levels (prostacyclin - Pgl2) and Pg F2a. Patients were prescribed treatment, which included
ursodeoxycholic acid (UDCA), rebamipide in combination with rifaximin and pre- and probiotic complex.

Results of the study. A significant decrease in laboratory markers of cytolytic and cholestatic syndromes in
both groups of patients after treatment was found. In patients with UC in combination with IBD, an increase in the
level of prostaglandin F2a was found (up to 178.5+3.1 pg/ml in patients of group I and up to 103.8+2.3 pg/ml in
patients of group II). The level of prostacyclin in the blood serum of the patients we examined before treatment
was significantly lower than that of the control group. The treatment contributed to a decrease in the level of Pg
F2a and an increase in prostacyclin in these patients of both groups.

Conclusions. A decrease in prostacyclin levels and an increase in serum prostaglandin F2a were found in
patients with NAFLD and IBS. Additional prescription of rebamipide in combination with UDCA to the standard
treatment in patients with NAFLD and IBS or toxic hepatitis and UC helps to normalise the functional state of the
liver and is an effective complex treatment method also for the dynamics of prostaglandin levels, which in turn

leads to an improvement in the functional state of the intestine in these patients.
Key words: non-alcoholic fatty liver disease; toxic hepatitis; alcoholic liver disease; irritable bowel syndrome;
ulcerative colitis; body mass index; diagnostics (prostacyclin, prostaglandin F2a); treatment (ursodeoxycholic

acid, rebamipide, rifaximin, complex probiotic).

Bcryn

HeankorospHa KHpoBa XBopoGa MediH-
k1 (HAXKXII) y BcbOMy CBiTi € HaWmoumupeHi-
o GopMoK XPOHIYHUX 3aXBOPIOBAHb IMEYiH-
kU (25%) [1]. PakTOpaMu PU3UKY PO3BUTKY
HAXKXII € oxupiHHA, MeTaboJIiYHHH CUHIPOM
Ta iHCyJliHOpe3ucTeHTHICTh. [laTorene3z HAMKXII
00yMOBJIEHUH iHCYJIHOPE3UCTEHTHICTIO Ta Ti-
nepiHcysineMiero. [inepiHcyniHeMisa  crnpuse
CTBOpPEHHI0 Np03anajbHOr0 cepeoBHUILa 3 Mif-
BHUIEHUM PiBHEM I[UTOKiHiB, paKTOpa HEKPO3Y
NyXJWH-0 Ta €eHJAOKPUHHUX NOPYLIEHb 3 MiJABU-
IIeHUM piBHEM JIENITHHY Ta 3HWXKEHHUM piBHEM
agunoHekTuHy. el ckinagHuil 6araTodakTop-
HUM Tpolec NPU3BOAUTL [0 YTBOPEHHS CTea-
TO3HUX BiZiKJIafieHb y NeviHIli Ta cnpusie ¢pibpo3y
renaToOLMTIB | HABKOJIMIIHBOTIO [103aKJIITUHHOI'O
MaTpukcy. JliarHoctuka Ta rpaganigs HAMXII
IPYHTYIOTbCS Ha BiACYTHOCTi 3HaYHOTO BKMBaH-
HS aJIKOTOJII0, CyNyTHIX MPUYAH XPOHIYHUX 3a-
XBOPIOBaHb NEYiHKH, a TAKOX CTyIeHsI CTeaTo3y
Ta $i6po3HUX 3MiH y MeviHui [2,3].

3ana/sbHi 3axBoploBaHHsA KulneyHuka (33K)
BUHHUKAOTb BHACJAIJOK IMyHHOI JucperyJs-
1ii cJn30BOI 060JIOHKHM LIJTYHKOBO-KHUIIKOBOTO
TPAKTY Yy BiANIOBiAb HAa 3MiHY KUIIKOBOI MiKpOG6i-
OTU y TEHETUYHO CXWJIbHUX [0 HUX JiIofiel. BoHa
CKJIaIA€EThCA 3 JBOX KJIIHIYHO BiIMIHHHUX YTBO-
peHb - xBopo6u KpoHna (XK) Ta HecnieriudiyHoro
BUpaskoBoro kosity (HBK) [2].

HAXKXII 6yna omucaHa sIK THOIIMpeHa Cy-
MyTHS NaTOJIOTi NMpU iMyHOONOcCepegKOBaHUX
3anaJibHUX 3aXxBOPIOBaHHAX [4]. [cHYIOTH cymep-
ewnuBi gaHi mogo nomupeHocti HAMKXII cepeg,
nanieHTiB i3 33K, a eTiosoris 11boro 3B’A3Ky 3a/1H-
HIA€ThCS He3'sicoBaHOMW. [IpoTe noBijoMIsSETBCS,
mo HAXKXII moxke crocrepiraTucs NpUOJIHU3HO

y TpeTHHHM namieHTiB i3 33K. O6uzaBa 3axBoplo-
BaHHA Nepe6avyanTh CKJIAJHUNA B3a€EMO3B 130K
Mi>K HaBKOJIMIIIHIM CepeOBUILEM i MOJIreHHUMU
dakTopamMu, IpUYOMYy iMyHHa AUCPEry/sALis Ta-
KO BiZiirpa€ 1eHTpaJibHy poJib. HeaskorosbHa
’KUPOBA XBOPO0Oa MeYiHKHU acoIil0ETbCS 3 Aiabe-
TOM, OXKHUPIHHAM i MeTabOJIiYHUM CHHJIPOMOM;
OJHAaK iCHy€ NMiATrpyna Nami€eHTiB, AKi MalOTh «He-
»upHy HAMXXII». Xoya 4yacToTa OXHUpiHHSA NpHU
33K 3pocrag, miarpyna namieHTiB i3 koMopo6iz-
HuM nepebirom 33K i HAXKXII Moxke moTpanuTu B
kaTteropito «HexxupHoi HAXKXII», ockisibku Gysio
noka3zano, mo HAXKXII Moxke 6yTH MOLIUPEHOIO i
cepen nauieHTiB i3 33K 3 HU3bKOI0 Baroio [5, 6]. Y
nanieHTiB i3 33K, npu AKX 0COGJIMBO MOMIUPEH]
$i6p0o3 nmeviHKM Ta renaTole/oApHa JUCPYHK-
I[isl HACTI/IbKY, L0 XUPOBa XBOp0Oa NEYiHKU €
HaWMOUMpPEHIIIUM MOSICHEHHSM aHOMaJbHUX
nevyiHKOBUX TecTiB y nanieHTis i3 33K [5, 7, 8].

3MiHM MiKpO6iOTH KHIIEYHHU KA, IMyHOCYTIpe-
CHBHa Teparis, onepaiii Ha TOBCTiM KU1l Ta 3a-
rajibHa TPUBaJIiCTh 3aXBOPIOBAaHHS BBAKalOTbCS
MOXXJIMBUMHM NpegUKTOpaMu po3BUTKY HAMKXII
y nanieHTiB i3 33K [2].

Opnak ganux npo HAXKXII Ta ii BIUIMB Ha 4ac-
TOTY rocuitaiisanii 3 npupoay 33K, a Takox ¢op-
MYBaHHS1 yPa)KeHb Pi3HUX OpPraHiB Ta CUCTEM [JIyKe
MaJio. [l03aKMIIKOBI NPOSBU MOXXYyTb BUHUKATH Y
5-50% mnamnieHTiB i3 33K, MOTeHI[iHHO BIJINBAIO4Y1
Ha 6yAb-IKy CHCTEMYy OpPraHiB, BKJIIOYAIOYH OIO-
PHO-PYXOBUH amapart, WIKipy, HUPKH, NeYiHKy, Jie-
reHi Ta odi [9]. OTke, 3aXBOPIOBaHHS KUIIEYHHUKA,
aconiiiorati 3 33K, a Takox i3 GYHKIIOHAIBHUMU
po3yiafiamMmu (CHHAPOM MOApPa3HEHOI TOBCTOI KHII-
k¥ (CIIK)) MatoTh 3HaYHWH BIUIMB Ha IKICTb XKHUTTS
MaLiEHTIB i acOLilOIOThCA 3 IMiJABUIIEHOI0 3aXBO-
PIOBaHICTIO i HaBiTh cMepTHicTIO. He3Baxkarouu



Ha 1€, HACJiJKU YPaXKeHHS KUIlIeYHUKa Y MallieH-
TiB, a ocobsuBo npu noegHanHi HBK i TokcuuHoro
ypaxeHHs nedinky yu HAXKXII Ta CIIK, ix ocHOBHI
NpeAUKTOPH MailKe He Ol[iHIOBaJIHCSL.

MeTa aocaigKeHHs

BuBUMTH 0c06JIMBOCTI 3MiHU pPiBHIB mpoCTa-
LMKJIHY Ta npocrariaHiuHy F2a y cuposarni
kpoBi y xBopux npu HAXXII i3 CIIK Ta ix guHa-
MiKy Ha pOHi KOMIJIEKCHOTO JIiKyBaHHS.

HaykoBe pociifxeHHS BAKOHAHO B paMKax
HayKoBoi TeMH KadeJpu NponefeBTHUKU BHY-
TpiuHix xBopo6 «KuiHiko-naToreHeTU4Hi oco-
61MBOCTI GOpMyBaHHS MOJIMOPOIAHUX 3aXBO-
pIOBaHb IIPU ypaKeHHI CUCTEeMU OpraHiB Tpas-
JIeHHs1 Ta po3pobKa AudepeHLiIOBaHUX CXeM ix
Tepanii B ymoBax naHjeMii COVID-19» (Homep
JepxkaBHoi peectpauii 0121U110177).

Marepiasu Ta MeTOAU

O6cTexxeHo Ta NMpoJiKoBaHO 64 XBOPUX 3 ypa-
’KEHHSIM KMILeYHUKa IPU XPOHIYHUX AUPY3HHX
3axBOpIOBaHHAX kulledHuka (X/3I1) (HAXKXI],
TOKCUYHUH renatut). O6cTexkeHi XBopi 3a nepiog,
i3 2020 p. mo 2024 p. npoxoAUIN 0OGCTEXKEHHS Ta
JIIKyBaHHAl y TaCTPOEHTepOoJIOTIYHOMY, eHJOKpHU-
HOJIOTIYHOMY BiAfineHHsAX KoMyHa/IbHOrO HeEKO-
MepuiiHoro nianpuemMcra (KHII) «3akapnaTcbka
obJlacHa KJliHiYHa JikapHs iM. AHipis HoBaka» 3a-
KapnaTcbkoi o6sacHoi pagu (30P). Cepen ob6cTe-
*KEHUX XBOPHUX Y0JIOBIKiB 6ys10 40 (62,5 %), cepen-
Hil Bik craHoBuUB 39,8+5,9 poky; kiHok 6y/10 24
(37,5 %), cepenHiit Bik fyia HUX ckaagaB 40,7+5,1
poky. KonTposibHy rpyny ckianu 30 NpakTAYHO
370poBuUX 0ci6 (4os0BikiB 6ys10 18 (60,0%), xiHOK
- 12 (40,0%). CepenHiit Bik cknazaB 44,3+4,7 poky.

Yci pocnipkeHHs1 Ta JIIKyBaHHA MPOBEJEHO
3a 3ro/ioto nauieHTiB. Big xBopux Ta ocib i3 rpy-
I KOHTPOJI0 OTPUMAHO MUCbMOBY 3TOAY 1100
IIpOBEJeHHs BIANOBIAHOI AiarHOCTUKU 1 JIKYy-
BaHHA 3 BXXKMBaHHAM YCix 3ax0/iB [y 3abe3le-
YeHHA aHOHIMHOCTI JaHUX, a MeTOAMUKaA IX Ipo-
BeJleHHs BigmnoBinasa lesbCciHCBKIN fekiapanil
npaB JiroauHu 1975 p. ta ii nepernsagy 1983 p,,
KonBenuil Pagyu €sponu npo mpasa JIIOAUHU |
6ioMeMLIMHY Ta 3aKOHOAABCTBY YKpaiHH.

KpuTepiaMu BKJIIOYEHHA Y JOCJHi[KeHHHA
6y/14: Bik o6cTexxeHUX BiJ 18 pokiB A0 75 pokis,
AKI MaJIY TiCTOJIOTIYHO MiATBEp/KeHUHN JiarHO3
HBK 4u cungpom nmofpasHeHOI TOBCTOI KUIIKU
(i3 mepeBaxkaHHAM JiiapeHiHOr0 CUHAPOMY) Y TO-
eaHaHHi i3 X/[311.

KpuTepiiMy BUKJIYeHHd i3 AOCHiKeHHSA
6ys1u: Bik o6¢cTexkeHUX 710 18 pokiB Ta 6inbiue 75

HayKoBo-npaKTHM4HMI KypHan AN negiaTpie Ta nikapis
3ara/ibHOT NPaKTUKK — CiMeMHOT Me ML MHM 75

pOKiB, ypa)keHHs MediHKHU BipycoM (Bipycu remna-
tutiB B, C, D); xBopo6a Binbcona-KonoBasnosa;
remoxpomaros; xBopoba KpoHa; HenepeHocu-
MICTb JIAKTO3H; [JIIOTEHY; OllepaTHUBHI BTpy4aH-
HA Ha KUIIEeYHUKY, 30KpeMa alleHJ[eKTOMid Tep-
MiHOM BUKOHaHH{ 10 6-THU MicAALiB; paKk TOBCTOI
KUILIKH; [OJITOCUTMa; AUBEPTUKY/IbO3 TOBCTOI
KHUIIKY; LYKpPOBUHN aia6eT 1 Tumy; LyKpOBUH
Jliabet 2 Tuny (crajis AekoMmIeHcanii); Ty6ep-
KyJIbO3 JIereHb; INCUXIaTpU4YHi 3aXBOPIOBAaHHA,
AKI He JO3BOJIAIOTb a/leKBAaTHO OLIIHIOBAaTHU CTaH
3/10pOB’s MaljieHTa Ta mignvucyBaTu iHdopMoBa-
HY 3Oy Ha AIarHOCTUKY Ta JIIKyBaHHSH; BariT-
HicTb Ta JakTalis; Bl/I-iHdekuis; oHkoJsoriyHi
3axBoproBaHHS, nepeHeceHa COVID-19 indekuis
B aHaMHe3i (10 6 Mica1iB).
06cTexkeHUX XBOPUX PO3MOJiJeHO0 Ha 2 Ipy-
1048
el rpyna ocHoBHa (n=44) - mnaijieHTH 3
HAXKXII i CIIK (mepeBakaHHS JliapeiHOr0
CHH/POMY);

e Il rpyna - 20 xBopux i3 HBK y noegHaHHI 3
TOKCHYHUM TrenaTUTOM (B OKpeMUX BUNAJ-
KaX aJIKOTOJIbHUM YPaXKeHHSM NediHKH).

JiarHo3z HAXXII (MeTab6osiuHo-aco1iiioBa-
Hoi kupoBoi xBopo6u neuinku (MAXKXII) a6o
CTeaTOTUYHOI XBOPOOU MeviHKHY, acoliiioBaHOi i3
MeTab0/IiYHMMU PO3J1aZlaM1) BUCTABJIEHO BizA1o-
BilHO 10 KpuUTepiiB yHidiKOBaHOTO KJiHIYHOTO
npoTtokoJy (Hakaz MO3 Ykpainu Big 06.11.2014
p. N2 826) Ta kjaiHiuHUX pekoMmeHfanini EASL-
EASD-EASO mono nAiarHOCTUKM Ta JiKyBaHHS
JlaHux xBopux [11].

Jiarno3 CIIK Bu3Hayaiu Ha ocHOBi IV Pum-
CbKHX KpUTepiiB Ta KJiHIYHMX peKoMeHAALil
YKpailHChKOI racTpoeHTepoJIOrivyHoiI aconjalii 3 Be-
JIeHHS XBOPUX Ha CUHJPOM IO/pa3sHEeHOl KUIIKH.
Jiarnoz HBK BcTaHoBJieHO 3rifHO 3i cTaHzapTa-
mu giarHoctuku 33K. Y Bcix xBopux giarHos HBK
6yB BepudikoBaHUI 3a JOMOMOIr0I0 €HJI0CKOMiy-
HUX (pPEeKTOPOMAaHOCKOMIs, CirMocCKoIIisi, KOJIOHO-
cKorisi), MopdOJIOTIYHUX MEeTO/IiB JJOCJIiPKEHHS.

[Ipu aHTpOIOMETPUYHOMY LOCIiAKEHHI OL1i-
HIOBaJU iHJlekc MacH Tina (IMT). BignoBigHo go
pekoMeHanin BOO3, xBopux po3noAiiuan 3a-
JiexkHO Bif nokasHuka IMT, npu saskomy IMT 16,0
i MeHe BianmoBizaB BUpakeHOMY AedillUTOBI
Macu Tijna; 16,0-18,5 - HejocTraTHIN Maci Tina;
18,0-24,9 - HopManbHil Maci; 25,0-29,9 - Haa-
MipHii Maci; 30,0-34,9 - oxupiHHo [ cTyneHs;
35,0-39,9 - oxupinno Il crynens; 40,0 i 6inbiue -
oxupinHio Il crynens [12].

Y cupoBaTLi KpoBi NpoBeAeHO CTaHAAPTHI
3arajibHi Ta 6ioxiMiuyHi JocJiPkeHHA [OJid BH-
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3HayeHHsA QYHKIiOHaJbHOIO CTaHy Ie4iHKU
(ananinaminoTpancdepasu (AJIT), acnaprarta-
MiHoTpaHcdepasu (ACT), 3arasbHoro 6i1ipy6iny
(3B) Ta ioro ¢pakiii, ayxHoi pocdartazu (JID),
rama-raytamiatpaHcoepasu (I'T'T), Hupok (pi-
BEHb KpeaTHUHiHY, CEHOBHUHHU ), TOKA3HUKIB Jimif-
HOro o6MiHy (piBeHb 3arajibHOTO X0JIeCTEPUHY
(3X), Tpurninepuais (TI), ainonpoTeifiB Buco-
kol misbHocTi (JITIBIL), sinonpoTeiniB HU3b-
kol minbHocTi (JIITHIL) Ta ninonpoTeiniB Ayxe
Hu3bKoi minbHOCTi (JIIIJHII)), ByrsieBogHOTO
06MiHy (IJIIOKO3H, iHCYJIiHY, TJIiIKO3UJIbOBAHOTO
remorsiobiny (HbAlc, %), po3paxoBaHo iHJeKC
iHcyniHopesucTeHTHOCTI - iHAekc HOMA).

CtyniHb ypakeHHsl Ne4iHKM BU3HayaJju 3a
JIO[IOMOTOI0 OHJAaWH-KalbKyassTopiB NAFLD fi-
brosis score (NFS), Fibrosis 4 calculator (FIB-4),
dibportecty, Fibrolndex, Forns, APRI, a Takox
pe3y/abTaTiB esacToMeTpil Med4iHKW Ta [AaHUX
koMepuiiHoro Tecty PibpoMakc. ®ibpoMakc
BKJIIOYAE 5 po3paxyHKOBUX aaroputmis (Pidpo-
Tect, AkTiTect, CteaTtoTect, EmTect, HemTecT),
AKI CrpsAMOBaHi AJid KiJIbKICHOI OLiHKU CTyIle-
Hs $ibpo3y mediHku 3a mkanorw METAVIR, gasa
KIJIbKICHOI OLIIHKM aKTUBHOCTI HEKPO30-3alaJib-
HOI'0 Mpoliecy B NediHIli, BUSHAYEHHSl CTeaTo3y
abo kUpoBoOi XBOPOOH MeUiHKU NpU MeTaboJiu-
HUX NOPYILIEHHSX Ta OLiHKU 3alaJIeHHsI IpH aJ-
KOTOJIbHiN XBOpOOi MeyiHKH.

YciM o6cTekeHHM XBOPUM NPOBEJEHO YJlb-
Tpa3BYyKoBe jocifxeHHs (Y3/]) opraHiB uepes-
Hoi nopoxHuHU (OYIl) 3a 3ara/ibHONPUNRHATOO
MEeTOJUKOIO 3 aKLIeHTOM Ha [T0Ka3HUKU NeYiHKH,
ceJie3iHKU Ta HUPOK.

Y cupoBarii KpoBi MeToaoM iMyHodep-
MEHTHOTO aHaJli3y BU3HAYeHO NOKa3HUKU 6-Ke-

. N
/NG /N
11 1

TO-TIpocTariaHAuHy F, (IpocTanuk/IiH y KpoBi
- Pgl.) Ta npocrarnanauny (Pg) F2a, Bukopucro-
BytouM TecT-cucteMu Enzo Life Sciences ¢ipmu
«BCM Diagnostics» (CILIA).

JlikyBaHHS XBOPHX i3 NOELHAHOI NATOJIOTI-
€10 IPOBEJIeHO BiZiOBIIHO 10 HaJaHHA MeJUYHOI
JIOIIOMOT'M XBOPHUM i3 U PY3HUM yparKeHHSIM Iie-
4yiHku y noegHanHi 3 CIIK yu HBK. XBopum npu-
3HayeHo IpenapaT ypco/e30KCUXO0TiEBOI KUCI0-
Tu (Y[XK) i3 po3paxyHky 15 Mr/kr macu Tina Ha
Jlo0y BBeuepi nepes CHOM. XBOPUM [JOAATKOBO
IpY3HaueHO MNpenapaT peb6aminig («Mykoren»
¢bipmMu «Makseonc ®apmackroTukasic JlimMitTen»)
no 100 mr 3 pasu Ha 06y [0 npuitomy ixi npo-
TaroMm 1 micsanga ta pudakcumin («Anbda Hop-
Mike», dipmu «Anbdacirma C.m.A.») mo 400 Mmr 2
pa3u Ha Ao6y npotaroM 1 micaus. XBopuM Ta-
KOX [0, aTKOBO IIpM3HaueHo Ipe- Ta NPob6ioTHY-
HUM KoMILIekc («3adakos 1Q» dipmu «BopBapTc
dapma», YkpaiHa), 1110 MiCTUTb Mac/IsgHY KUCJI0-
Ty 250 mr, inynin 100 mr, Lactobacillus helveticus
3,0x10° kosoHieyTBOprowuux oauHunb (KYO),
Bifidobacterium longum 3,18x10® KYO Ta BiTamiH
D, 600 MO) no 1 Ta6JsieTni 2 pasu Ha 00y mic/s
BXKMBaHHA DXi npoTAroM 1 micaus.

Ananiz i 06pobka pe3y/abTaTiB 06CTEXKEH-
Hs XBOPHUX 3JilicHIOBajacs 3a JONOMOT0I0
KOMIT'1oTepHoI nporpamu Statistics for Windows
v.10.0 (StatSoft Inc, USA) 3 BUKOpUCTaHHSIM Na-
paMeTpUYHUX 1 HelMapaMeTPUYHUX MEeTOZIB
OLIHKM OTPUMAaHUX pPe3yJIbTaTiB.

Pe3ysibTaTH J0CAiJ)KEHb
[liciss npoBeseHOro JIiIKyBaHHSA OLiHEHO [U-
HaMiKy MOKa3HUKIB QYHKI[iIOHAJIbHOTO CTaHy Iie-
4yiHkH (Tab6.1. 1).
Tabauys 1

JuHaMika noka3HUKIB PyHKIiOHAaIbHOTO CTaHy NEe4iHKM Y CHPOBATIi KPOBi
B 06CTEeKEHUX XBOpUX HA ¢POHI NpoBeAeHOro JiKyBaHHSA

KouTpo/bHa O6cTexeHi xBopi
Iloka3sHUK rpyna I rpyna (n=44) Il rpyna (n=20)
(n=20) Jl0 JIIKYBaHHA nicjd JiKyBaHHA J10 JIIKyBaHHA nicsd JiKyBaHHA
AT, O /n 26,2+1,1 120,3+2,6%* 58,9+1,7++ 124,9+2,0%* 69,7+1,4+"
ACT, OZ1/n 24,7+1,6 99,3£2,1** 60,1+1,2+ 95,4+1,9** 62,3%¥1,5+
3B, MMoJsb/ N1 15,1+0,7 28,7+1,0* 21,3+0,9+ 30,1+0,7* 20,6+0,6+
JI®, MmMoJib /21 118,3+2,5 289,3+3,2%* 143,9+1,4++ 286,1+2,0** 131,3+1,4++
ITT, 04/n 32,4+1,9 111,8+2,5* 64,9+1,8++ 114,3+2,3* 68,0+1,3++

Ipumimka: mMixc NOKA3HUKAMU KOHMpPOJAbHOI epynu ma obcmesxceHumu xeopumu I ma Il zpyn pis-
Huyss cmamucmu4Ho docmosipHa: * - p<0,05; ** - p<0,01; mix noKa3HUKaMU y X80pux 3a 2pynamu 0o
ma nicas AiKy8aHHs pizHuys cmamucmu4Ho docmosipHa: + — p<0,05; ++ - p<0,01; mixc nokasHukamu y
xeopux I ma Il 2pyn nicas AikyeaHHs pisHuysi cmamucmuy4Ho docmosipHa: * — p<0,05.



[Ipu moBTOpHIN OIiHI[i NMOKAa3HUKIB (PYHK-
[[iOHAJIbHOTO CTaHy Ie4YiHKU BCTAHOBJIEHO J0-
CTOBipHe 3MeHLIeHHs JIAabopaTOPHUX MapKepiB
UTOJIITUYHOrO cHuHApoMy (akTuUBHOCTI AJIT Ta
ACT y cupoBarui kpoBi) Ta piBHs 3B, IO i [TT y
NalieHTIiB 3 ypakeHHAM KulledyHuka npu X/1311.
JlocTOBipHOI pi3HUL MiX IrpyniaMy XBOPUX MicJs
JIIKyBaHHSI OTPUMaHO JMlle y akTUBHOCTI AJIT,
a caMe: 3HIKeHHd Horo akTMBHOCTI o 58,9+1,7
O/l/ny xBopux | rpynu Ta g0 69,7+1,4 0/l /n y na-
uienTis Il rpynu - p<0,05.
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[IpoBeieHO BU3HAUYEeHHS PiBHIB IPOCTALUKIIi-
Hy (mpocrarnanauHy (Pg) 1) i mpocrarianauny
F2ay cupoBartiii KpoBi B 06CTeXKyBaHUX Nal[i€HTIB.
[Tpu ubomy, y xBopux Ha HBK y noeaHanHi 3 Tok-
CUYHUM ypaKeHHSM NeYiHKU BCTaHOBJIEHO 3061J/b-
HIeHHs piBHA npocTtamavauny F2a (no 178,5+3,1
nr/ma y xgopux | rpynu ta no 103,8+2,3 nr/ma y
ob6ctexkeHux Il rpynu). PiBenb npocTanuk/iiny B
CUpOBATIi KpoOBi B 06CTEXKYyBaHUX MalliEHTIB [0
JIIKyBaHHS OYB JOCTOBIpHO HIXKYUM 3a TaKUM M0-
Ka3HUK Y KOHTPOJIbHOI rpyn# (Tabut. 2).
Tabauys 2

JuHaMika NOKa3HUKIB NpOCTarJIaHAWHIB y CHPOBAaTLi KPOBi B 06CTeKEHUX XBOPHUX
Ha QOoHi MpoBeJeHOoro JiKyBaHHS

O6cTexeHi xBopi
KoHTpoJsibHa
IlokasHUK rpyna I rpyna (n=44) Il rpyna (n=20)
=20
(n=20) J10 JIIKyBaHHA Iicsd JiKyBaHHA J10 JIIKYBaHHA nicss JiKyBaHHA
Pgl, (rir/mu) 45,2+1,6 21,6£0,5%* 43,6+0,7++" 23,5+0,8** 38,7+0,8+
PgF2a (nr/mn) 85,2+1,4 176,2+2,5** 103,8+2,3++" 178,5£3,1** 123,1+2,6++

IIpumimka: Mixc NOKA3HUKAMU KOHMPOJbHOI epynu ma o6cmedsceHumu xgopumu [ ma Il epyn pis-
Huyss cmamucmu4Ho docmogipHa: * - p<0,05; ** - p<0,01; mix noKa3HUKAMu y X80pux 3a epynamu 0o
ma nicAs AiKy8aHHs pi3HUYysi cmamucmu4Ho docmogipHa: + — p<0,05; ++ — p<0,01; Mixc nokasHukamu y
xeopux I ma Il epyn nicas aiKyeaHHs pisHuys cmamucmu4Ho docmosipua: * — p<0,05.

[IpoBesieHa Tepamisi crnpusijla HOpMaJsi3anii
piBHIB MpocTaryaHAWHIB Y CUpBaTIi KPOBi B 06-
CTeXXYBaHUX HaMU NALi€HTIB, 10 CYIPOBOIXKY-
BaJIOCH [JOCTOBIpHMM 3MeHIIeHHAM IIOKa3HUKa
npocTramiav/uHy F2a Ta 36iiblIeHHSAM MMOKa3HU-
Ka NnpocTauukJainy. Ciif 3a3a4uTy, 110 Y XBOpHUX |
rpynu (nmanientu 3 HAXKXII y noeanaunsi 3 CIIK)
piBeHb K NPOCTALMKJIIHY, TaK i IpOCTarJIaHLUHY
F2a nicas siikyBaHHSA JOCTOBIPHO Bifpi3HABCS Bif,
TaKWX MOKa3HUKIB y xBopux Il rpynu (p<0,05).

[IpoBegeHUl CTaTUCTUYHUU aHai3 jaB 3MO-
Iy BCTAHOBUTHU KOpeJiWHYy 3aJIeXHICTh MDX AU-
HaMIKOI0 NIOKa3HHKA IPOCTALUKIIIHY Micad JIKY-
BaHHS Ta 3MEHIIEHHAM YaCTOTH BUIIOPOKHEHHA
nepeBaxHo y xBopux | rpynu (r=0,86; p<0,01).

OTe, MpuU3HAUYEHHS NpenapaTy pebamimnij B
No€/HaHHI 3 pudakcuMiHOM Ta npe- i npobioTHY-
HUM KoMIiekcoM y xBopux i3 CIIK ta HAXKXII €
NaTOreHeTUYHO OOGI'PYHTOBAHUM, IpPO W10 CBiJ-
YaTb OTPUMaHIi pe3yJbTaTH LIO0A0 3MeHUIeHHS
YacTOTH aKTy Aedekalii y JaHux nanieHTiB. [o-
JlaTKoBe NpHU3HadyeHHd npenapaty YIXK nanum
nalieHTaM NPUBOAUTHL [0 NOKpalleHHS QYHK-
L[iIOHAJILHOI'O CTaHy Ie4YiHKH, 110 BiANOBiZHO
NO3WTHUBHO BIIMBA€E Ha nepebir He Jjuiie CIIK,
a 1 HBK y xBopuX Npu TOKCUYHOMY ypaKeHHI
nediHku. flk BKa3ylTh NpPOBeJeHi HAMU A0CJi-
JDKeHHSs1, JoJaTKOBe NMpPU3HayeHHs A0 6a3ucHo-

ro jgikyBaHHsa y xBopux i3 HBK Ta Tokcuunum
renatutoM M CIIK+HAXXII € obrpyHoBaHUM,
PO 10 CBiAYWUTH He JiMlIe NO3UTHUBHA JUHaAMI-
Ka JIabopaTOPHUX MOKA3HUKIB IUTOJITUYHOTO
Ta XO0JIECTATUYHOrO CUHJPOMIB, a 1 HOpMaJi3a-
L piBHIB npocCTarJIaHAVHIB Y JaHUX NMaLi€HTIB.
OTxe, pe3y/IbTaTH HALIKX CIOCTEPEeXeHb AAI0Th
3MOTy BCTAaHOBUTH, L0 NpenapaT pebaminiay B
noeaHanHi 3 Y/IXK ta pudakcumin, okpim Bifo-
MUX HAaMHU MO3UTUBHUX edeKTiB Ha pi3Hi opraHu
i cucTeMU Tako NPOSIBJISIE NIO3UTUBHUN epeKTH
MpU ypa)KeHHI KUlleyHrKa y xBopux Ha HAMKXII
YU TOKCUYHUU renaTur.

BHUCHOBKU

1. ¥ xBopux Ha HAXKXII i CIIK BcTaHOBJIEHO
3MeHIleHHs PiBHSA NPOCTAIMKIIIHY Ta 36ibIlIeH-
Hf IOKa3HUKa NpocTariaiaundy F2a y cupoBaTui
KpOBI.

2. JlonjaTKOBe NpU3HAaYeHHs A0 CTaHJapTHO-
ro jiikyBaHH# y xBopux Ha HAXKXII i CIIK 4u Tok-
cuyHuii renatut Ta HBK pe6aminiay B moeaHan-
Hi 3 YIXK cnpuse HopMaJisalii yHKLIioHa/IbHO-
ro CTaHy MevyiHKU i € epeKTUBHUM KOMILJIEKCHUM
METO/I0M JIIKyBaHHS TaKOX 1 Ha JUHAMIKy piBHS
NpOCTaIJIaHAUHIB, 1[0 IPUBOAUTD /10 OKpaLeH-
Hs QYHKILiOHAJIbHOT'O CTaHY KMIIeYHHKA y JaHUX
MnaljieHTiB.
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OCOBJIMBOCTI K/JIIHIYHOI O NEPEBITY
HEAJIKOIO/1bHOI }KMPOBOI XBOPOBU MEYIHKU Y AITEU
NPU OXKMPIHHI B YMOBAX MAHAEMIT COVID-19

Cipuak €. C.,, Cmydensk T. 0., Apxiii E. .

JIBH3 «Yczopodcwkull HayioHaabHUll yHisepcumemy, meduuHull pakysbmem, kaghedpa nponedes-
MuKu 8HympiwHix xeopo6, M. Yxiczopod

Pesiome. Bcmyn. [lanaemis COVID-19 cyTTeBO BIJIMHYJIA Ha }KUTTA JiTel Ta MOJIOJi B yCbOMY CBiTi. Jloci-
JDKEHHST 0COGJIMBOCTEN KJIIHIYHOTO Mepebiry HeaJKoroJbHOI )KUpoBoi XxBopoou nevyinku (HAXKXII) y gite# ta
oxxupinHsa npu COVID-19 € akTya/IbHUM NUTAHHSIM He JIMIIe MeIUIIMHY, a 1 FPOMaZICbKOTr0 3/J0pOB’sl.

Mema docaidxceHHs. BABYMTH 0co6IMBICTh KitiHiuHOTO nepe6iry HAYXKXII y aiteit 3 oxxupinusam npu COVID-19.

Mamepiaau ma memodu. Ha kniniuniil 6a3i kadpeapu nponeeBTUKY BHYTPILIHIX XBOpo6 o6cTexeHo 60 [i-
Tel i3 HAXKXII Ta oxxupinnasaM. Jlitelt posnogineHo Ha ABi kiiHiuHi rpynu. Y [ rpyny (n=30) yBiluwum fiTH, KOTpi
nepexBopinu Ha COVID-19, a II rpyny ckuaso 30 gitel, ki He xBopind Ha COVID-19 i He Masiu aHTUTINA A0 Bi-
pycy SARS-CoV-2 nipu cepoJsioriYyHOMY JOC/IiP)KEeHHI.

Pezyabmamu docaidxcenb. Y niTel 3 0XUPiHHAM mnic/s nepeHeceHoi COVID-19 6isbin BUpaXkeHi CUMIITO-
MH, 110 BKa3yIOTb Ha ypakeHHs nedinku. Ha 10,0 % vacriie y aiTeit | rpyny BU3HaUYeHO 3arajbHy C1abKiCTh
(p<0,05), Ha 20,0 % - 3HMKeHHs ¢iznyHOI akTUBHOCTI (p<0,01), Ha 13,3 % - WBUJKY BTOMJIIOBAHICTb IPU BU-
KOHaHHI MOBCAKAEHHUX il y mKoui (p<0,05). Binb y mpaBoMy mifipe6ep’i, o € pe3ysbTaToM Nepepo3TATHeHHS
KaICy/y NevYiHKY NpH ii 36iblLIeHH], TaKoX YacTiile BUsBJIeHO Yy AiTeld nicas COVID-19. Y giteit 3 oxxupinHAM
HAYXII nposiBJSIEThCS 1a60PAaTOPHO MiABULIEHHSIM aKTUBHOCTI IIUTOJITUYHUX GEPMEHTIB, a TAKOXK NOKA3HU-
Ka 3arajibHOTO 6iJipy6iHy B CMpOBATIIi KPOBIi, 110 6isibil BUupaxkeHo micyst COVID-19.

BucHoseku. Y niTe#t 3 oxxupinHaM niciss COVID-19 kainiyno HAYKXII nposiB/SIETbCSA BUPAXKeHO0 CUMIITOMA-
THKOI0, a CaMe — 3aTaJIbHOI0 CJIa6bKiCTI0, 3HMKEHHSAM (i3UYHOI aKTUBHOCTI, 60J1€eM y TpaBoMy Hifpe6ep’i, Hyao-
ToM, 3HMKeHHAM aneTuty. HAXKXII y giteit 3 oxxupinaam nicasgs COVID-19 s1abopaTopHO MPOSIBISETHCS [IUTO-
JITUMHUM CUHZPOMOM (36i/IbIIeHHSAM aKTUBHOCTI epeBaxkHo AJIT y cupoBatii KpoBi), a TAaK0X MiZIBUILEHHSIM
piBHS 3arasibHOrO 6i/ipy6iHYy.

Ki1ro4yoBi cs10Ba: HeasikoroJIbHA XKHUPOBa xBopo6a nevinky, COVID-19, rocTpi peKypeHTHI pecnipaTopHi 3a-
XBOpPIOBaHHS, Gpi6p03, 0KUPiHHS, JiNiJHUI 00MiH, iIHCYJIHOPE3UCTEHTHICTB, AiarHOCTHKA, JIiTH.

Features of the clinical course of non-alcoholic fatty liver disease in children with obesity in the
context of the COVID-19 pandemic
Sirchak Ye.S., Studeniak T.O., Arkhii E.Yo.

Abstract. Introduction. The COVID-19 pandemic has significantly affected the lives of children and young
people around the world. The study of the clinical course of non-alcoholic fatty liver disease (NAFLD) in obese
children with COVID-19 is an urgent issue not only for medicine but also for public health.

The aim of the study. To study the clinical course of NAFLD in obese children with COVID-19.

Materials and methods. At the clinical base of the Department of Propedeutics of Internal Disease, 60 children
with NAFLD and obesity were examined. The children were divided into two clinical groups. Group I (n=30) in-
cluded children who had COVID-19, and Group II consisted of 30 children who had’t COVID-19 and did not have
antibodies to the SARS-CoV-2 virus in serological testing.

Results of the study. Obese children after COVID-19 have more severe symptoms indicating liver damage.
Generalised weakness (p<0.05) was 10.0% more common in children of group I, physical activity decreased by
20.0% (p<0.01), and fatigue was 13.3% more common during daily activities at school (p<0.05). Pain in the right
hypochondrium, which is the result of overstretching of the liver capsule with its enlargement, is also more com-
mon in children after COVID-19. In obese children, NAFLD is manifested by laboratory increases in the activity of
cytolytic enzymes and total bilirubin in the blood serum, which is more pronounced after COVID-19.

Conclusions. In obese children after COVID-19, NAFLD is clinically manifested by severe symptoms, namely,
generalised weakness, decreased physical activity, right hypochondrium pain, nausea, and decreased appetite.
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NAFLD in obese children after COVID-19 is manifested in the laboratory by a cytolytic syndrome (increased se-
rum ALT activity), as well as increased total bilirubin levels.

Key words: non-alcoholic fatty liver disease, COVID-19, acute recurrent respiratory diseases, fibrosis,
obesity, lipid metabolism, insulin resistance, diagnosis, children.

BcTtyn

Yepes enigeMito 0XKHpiHHSA HeaJIKOTOJIbHA
»)kupoBa xBopo6a nevinku (HAXKXII) crasa Hait-
MOUIMPEHILINM XPOHIYHMUM 3aXBOPIOBAaHHSAM Iie-
yiHKM y JiiTedl Ta gopocaux. CyKynHa mnouupe-
Hictb HAXKXII y fiTeil 3 0)KUpPIHHAM CTaHOBUTH
34%. Xoua Oinbwicte aiTen i3 HAXKXII maroTb
NpPOCTUN CTeaTo3, NPo PO3BUHYTUH (pibpo3 mo-
BisomnseTbes y 17% piTel, Akux micas ckpu-
HIHI'y HamnpaBJ/AKTb A0 LEHTPIB i3 JIIKyBaHHS
MevyiHKY, | MOBilOMJISAIOCA TIPO AesiKi BUNAJKU
noB’sa3a”oro 3 HAXKXII nupo3y nevinku y aiTei.
@i6po3 mediHKHW € HaMOGiNbII KJIHIYHO 3Hauy-
LI0K0 JeTepMiHAaHTOIO BiJJaJIeHUuX pe3y/bTaTiB
IIpY LbOMY 3axBOproBaHHI. Cy4yacHi nefgiaTpruyHi
HAaCTaHOBU PEKOMEH/YIOTb MHPOBOJUTU CKpHU-
HiHT Ha ¢ibpo3 y aitel i3 HAXXII, ane He yTou-
HIOIOTb, IKMW TECT CJIii BUKOPUCTOBYBATH [Ji
oLiHKU ¢i6po3y. KpiM Toro, TOuHi TeCTH MOXKYTh
CJYyTryBaTH CypOTaTHUMH KiHLIEBUMU TOYKAMU B
MalOyTHIX NejiaTpUYHUX TepalneBTUYHUX BHU-
npo6yBaHHAX [1].

Xova 6isbuicTh giTeH i3 HAYKXII maroTb HaJI-
JIMIIKOBY Bary abo 0XKHMpiHHS, 3poCTae miArpyna
JliTel i3 HOpMa/JIbHUM iHJIEKCOM MacH Tijia 3 Tak
3BaHo0 xyo10 HAXKXII. HAXKXII y fiTeit acowito-
€TbCA 3 KiJIbKOMa M03aMe4yiHKOBUMU NPOsiBaMH,
BKJIOYAO4YM TinepJinifiemito, IHCyJIiHOpe3uc-
TEHTHICTb Ta OOGCTPYKTHBHe amHoe cHY. [laTo-
rene3 HAXKXII y piTeit Bkto4yae 6araTopakTop-
HY B3a€EMOJil0 MiXX TeHETHYHUMHU (PaKTOpaMmy,
BHYTPIIIHbOYTPOOHHUM BIJIMBOM, BIJINBOM Y
pPaHHbOMY AUTHHCTBI Ta NOTOYHUM aJjliMeHTap-
HUM BIUIMBOM. X04a iCHY€ II€eBHA CXOXICTb MiX
auTsa4doro Ta gopocsaoto HAMXKXII, 6iomcis nevin-
KW y JiTell moka3sye rictosoriuHi BigMiHHOCTI
MK HUMHU. Cyd4acHUM CTaHZApTOM JIIKYBaHHS
HAXXII y piTe#t € 3MiHa crocoby »KUTTH, CIps-
MOBaHa Ha 3MeHIIEHHSI CINOXXUBaHHSA KaJsopiH i
36isbleHHs Gi3nYHOI akTUBHOCTI. Hapasi He ic-
HYE KOJHUX JIiIKapCbKUX 3aC00iB, CXBaJIEHUX [l
nikyBaHHs1 HAXKXII y gitei [2].

Jitu 3 HAXKXII maiixe 3aBx a1 6€3CUMITOM-
Hi Ha MOMEHT BCTAHOBJIEHHfl [JiarHo3y. 3a Ha-
SIBHOCTi CUMITOMIB 6iJib y NpaBOMYy BEePXHbOMY
KBa/IpaHTi BBOXKAETHCSA MOXKJIMBUM PeE3YJIbTaTOM
PO3TATHEHHS [Te4iHKOBOI KallCyJId BHACJIILO0K BiJl-
KJIaJIeHHs >KUpY B NeyviHlli, 1[0 TPU3BOAUTH [0
rernatoMmerasii Ta/abo miABUIlLleHHS PiBHSA asiaHi-

HaMmiHoTpaHcdepasu (AJIT). OgHak y 1iux BUNAA-
kax HAXKXII Moxe 6yTH BUIaJJKOBOIO 3HAXIJIKOIO.
Y 2007 poui AMepuKkaHCbKa akajeMis neaiaTpii
ony6JliKyBajla KOHCEHCYCHI pekoMeHAalil ekxc-
neptiB wonpo ckpuHinry HAXKXII 3a gonomororo
TectyBaHHa AJIT y piteil i3 HagMipHOIO Baroro
Ta iHWMMU paKTOpaMHU PU3UKY abo AiTel 3 0Ku-
piHHAM, NToYyKMHAw4u 3 10-piyHoro Biky. Akuio y
naimjeHTa 3 HaJMipHOI Barow abo OXHUPiHHAM
piBeHb AJIT nepeBulye abo JJOpiBHIOE 2-KpaTHO-
My NepeBUILeHHI0 BepxHboi Mexi HopMu (BMH),
PEKOMEHAYETbCS MPOBECTU OOCTEKEHHS Ha Ha-
ABHICTh IHIIMX INPUYMH 3aXBOPIOBAHHSA IediH-
KM, Nepll HiXK MOXXHa OyZe BCTAHOBUTH [liarHO3
HAXXII. OpHak y HeloAaBHbOMY 6araToleH-
TPOBOMY peTpOCIeKTUBHOMY pocaifxeHHi 900
JiTeld i3 HaAMIpHOIO Barow abo OXUPIHHAM Yy
CHIA, sskux HampaBUJIM HA 0O6CTeXKeHHS 3 MPUBO-
oy HAXKXII, nuie y 2% 6ys10 jiarHOCTOBAHO aJlb-
TEepHAaTHUBHY NPUYMHY 3aXBOPIOBAaHHS NEYiHKY, i B
»KOJIHOI IMTUHHU He 6YJI0 1iarHOCTOBAHO XBOPOOY
Binibcona a6o ayTtoiMmyHHUU renatuT. le npocii-
JPKEHHS1 MiATBep/Kye pe3yJbTaTU MOoNepeHixX
JOCJi/PKEeHb, SKi CBiYyaTh Mpo Te, 1110 NojaJIbliIe
obcTexxeHHs mifBuieHoro piBHsA AJIT y giteit i3
Ha/IMipHOIO Barow Moxe 6yTu MaysoepeKTUBHUM
[3,4]. Haii6isnbln nepcneKTUBHUMM TeCTaMU JIJIsI
BU3Ha4yeHHs cTyneHs ¢pibpo3y B JocCaiKeHHs 3a
JfornoMoroto Metoay FibroScan® a6o ynbTpasBy-
KOBa eJlacTOMeTpis neviHku. [IpoTe HOGXiAHI Mo-
JasIbllli AOCHiMKeHHS AJi BaJsiganii HaWOiibLI
NepCleKTUBHUX TECTIB | BU3HAYEHHS IX TOYHOCTI
B Pi3HUX KJIIHIYHUX yMOBaxX [5,6].

[Tanpemia COVID-19 cyTTeBO BIIMHYJIA
Ha XKUTTA AiTel i Mosiofi B ycboMy cBiTi y 2020
Ta 2021 pokax. 3axoAyd rpoMajiCbKOI OXOPOHH
3/l10pOB’s, CIpsIMOBaHi Ha 3MeHIleHHs Nepeaayi
SARS-CoV-2 B rpomazi, BKJIO4Yaau OGesnperie-
JIeHTHe 3aKpUTTS WK i po3nopsiP)KeHHS 3a-
JumaTtucs BJoMa. [lapasiesbHO i3 3aKpUTTAM
K 6y/siM BBeJEeHiI pi3HOTO piBHS 0OMeXeHHs
Ha BiZIOYMHOK Ha CBDXKOMY MOBITpI, coLiaJbHI
360pyd Ta EKOHOMIYHY [islJIbHICTb. X04a pOJib
colliaJibHOI HEPIBHOCTI B TOCUJIEHHI HETaTUBHHUX
Hac/liAKiB KapaHTUHY [J151 3l0pOB’S Ta 6Js1aromno-
Jyq4s AiTed O6y/aa 04YeBUAHOIO 1lie Mic/as Mmepuioi
xBuJi COVID-19, HOBI iaHi NigKpeC/I00Th BIJIMB
naHJeMil Ta coljia/iIbHO-eKOHOMIYHOI JlenpyBaliii
Ha piBeHb JUTSIYOTO OXKUPiHHA [7,8].



Jo COVID-19 oxxupiHHSA rocTpi peKypeHTHI
pecnipaTopHi 3aXBOpIOBaHHS O6Yy/IM BU3HaHI IJ10-
6aJIbHOIO MaHAeMi€l0 Ta OJHIE 3 HAHOGIAbLINX
3arpos [iJisi TpOMa/iCbKOro 3/10pOB’sl B 6araTbox
kpainax. Kinbkicte fgiTedt i migsaitkiB (y Bimi
5-19 pokiB), sKi ’KUBYTb 3 OX)KUPIiHHAM Y BCbOMY
CBiTi, 3poc/a 6iabll HiX Yy AecATh pasiB i3 1975
no 2016 pik - 3 11 mMisiblOHIB A0 124 MinbHOHIB.
3pocTaHHA NOLIWPEHOCTI HaJAMIipHOI Baru Ta
0’KMPIHHA BXXe He € BUHATKOM JiMIle KpaiH i3
BUCOKUM piBHeM goxony - 3 2000 poky BOHO
criocTepiraetbcs i B 6araTbox KpaiHax 3 HU3bKUM
Ta cepeAHiM piBHeM foxony. Li 1aHi BUKJIMKAOTh
3aHENOKOEHH, OCKIIBKY YU CJIEHHI JOC/TIIKEeHHA
NIOKa3aJly, L0 AUTAYe OXKUPIHHA 3HaYHOI0 Mipoo
NPOTHO3YE OKUPIHHA YV JOPOCIUX | NiBUILLEHUN
pPU3UK CMEpPTHOCTI BiJi kap/lioMeTaboiYHUX 3a-
XBOpIOBaHb, a Takoxk HAMKXII. 3BiTu 3 6araTbox
KpaiH CBil4aTb Npo NoJaJjblle 3pOCTaHHA JUTA-
YOT'0 O’KUPiHHS, TICHO MOB’s1I3aHOTO 3 COLliaJIbHO-
€KOHOMIYHUM cTaTycoM, mij 4yac naHgemii CO-
VID-19 [9,10].

OTxXe, JOCHiIKEeHHSI 0COOJIMBOCTEH KJIiHIY-
Horo nepe6iry HAXKXI1 y niTeit Ha oxkHMpiHHSA PU
COVID-19 € akTya/IbHMM IMTAHHSAM He JIMILIE Me-
JUIMHMY, a ¥ TPOMaJiCbKOTO 3/10POB’sl.

MeTa aocaigKeHHs

BUBUMTH 0COGJIUBICTh KJiHIUHOTO Mepebiry
HAXXIl y niteit 3 oxxupinHaM npu COVID-19.

HaykoBe mociifkeHHS BUKOHAHO B paMKax
HayKoBoi TeMH KadeJpu NponefeBTUKU BHY-
TpiuHix xBopo6 «KuiHiko-nmaToreHeTU4Hi 0co-
61MBOCTI GOpMyBaHHS MOJIMOPOIAHUX 3aXBO-
pIOBaHb IIPU ypaKeHHI CUCTEeMU OpraHiB Tpas-
JIeHHsl Ta po3pobKa AudepeHLiIOBaHUX CXeM ix
Tepanii B ymoBax nanjgeMii COVID-19» (Homep
Jlep:kaBHOI peectpanii 0121U110177).

Marepiasu Ta MeTOAU

Ha kuiniunili 6a3i kadeapu mnpomneeBTHU-
KM BHYTPILIHIX XBOPO6 MeJUYHOro QaKy/IbTeTy
JABH3 «Y:kropojcbkrii HallioOHaJIbHUU YHIBEpCU-
TeT» IPOBeJleHO KOMILJIeKCHe o6cTexxeHHs 60 Ai-
Tert i3 HAXKXII Ta oxxupiHHAM.

Jiter i3 HAXKXII Ta oxupiHHAAM po3nofi-
JIEHO Ha [Bi KJIIHIYHI Ipyny, 3aje)KHO Bij nepe-
HeceHoro COVID-19. ¥ I rpyny (n=30) yBiiiu
Jity, KoTpi nepexsopisu Ha COVID-19, a Il rpyny
ckJsasio 30 pitel, gki He xBopinu Ha COVID-19 i
He MaJyu aHTuTizia fo Bipycy SARS-CoV-2 npu
CepoJIOTIYHOMY AOCJiJKeHHi. Yci gitu | rpynu
Masii miaTBep/keHUM fgiarHo3 COVID-19 (mo-
3UTUBHUU pe3y/bTaT 0J1iMePA3HOI JIAHLIOTOBOI
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peakuii (I1JIP) go PHK SARS-CoV-2 (ren SARS-
CoV-2 RdRP, ren SARS-CoV-2 E) B aHaMHe3i.

Bik piTe#t konuBaBcs Bif 5 1o 13 pokiB. Ce-
peJ 06CTexXeHUX [iTel nepeBa)kaly XJ0MYNKHU
- ix 6ysn0 36 (60,0 %), mniBuat - 40 (40,0 %).
Y koHTpoJibHY rpyny BBivmo 20 gited Bia-
noBigHoro Biky. Cepe/; HUX XJIOMYUKIB 6y/10 12
(60,0 %), a piBuat - 8 (40,0 %).

KpuTepii BKJIOYeHHSA B HAYKOBE JOCJiKeH-
Hs: AiTH BikoM Big 5 10 13 pokiB i3 HAXKXII Ta
OKUPIHHAM.

Kpurepii BHKJIIOYEHHS 3 HAayKOBOr'O AOC/i-
J0KeHHS: BipycHe (Bipycu renatutiB B, C, D) ypa-
>KeHHS Ne4iHKH, ayTOIMyHHUU renaTUT, XBOpoba
BinbcoHa-KoHoBanoBa, remoxpomMaros, LYKpO-
BuUll Aiabety 1 Tuny, inaexkc macu tina (IMT), mwo
BiZIIOBiJa HOpMaJIbHIN Basi Tisa.

Yci HaykoBi focaiaKeHHS] BUKOHAHO 3a 3ro-
Jlol0 6aThKiB 06CTeXeHUX JiiTeld (BOHU HaAau
NACbBMOBY 3TOJy Ha MNpOBeJeHHS BIiJNOBIJHUX
JliarHOCTUYHUX 3aXO0/iB), a MeTO/0JIoTis Joci-
JoKeHb BianoBigana [lesnbciHcbKiM peksiapanii
1975 poky Taii nepernsaay 1983 poky, KouBeHiiii
[po NpaBa JIAWHU Ta 6ioMeAULMHY, po3pobJie-
Hil Pagoro €EBpony, a TakoXk BiZilOBiZana BUMO-
raM YKpalHCbKOTO 3aKOHO/JaBCTBa.

O6cTexxeHUM [iTSM NpPOBeZeHO 3arajibHo-
KJiHIYHI MeToAu OO6CTEXEeHHs, 10 BKJIIOYaJo
36ip aHaMHe3y, CKapr, CTaHAapTHe KJiHiYHe, Ja-
6opaTopHe Ta IHCTPyMeHTa/lbHe OOCTeXKeHHSI.
[Ipy aHTpONOMETPUYHOMY [AOCHIPKEHHI BUMI-
pIOBaJIU 3piCT, Bary, OKpykHicTb Tajii, IMT gitei.

Ycim fiTAM mpoBeZieHO y/IbTpa3ByKOBe [0-
CJIJPKeHHA OpraHiB 4epeBHOI MOPOXKHUHU 3a
3araJIbHONPUHHATOI METOLUKOI0, a TaKOX BHU-
KOHaHO eJslacTorpadiro mnediHkH (OI[iHKU CTYy-
neHss $pi6po3y) 3a 3araJibHONPUUHATO MeTO-
fukoro. [lpoBogunuca craHZapTHI 3arajabHi Ta
6ioximMiyHi JocCiP)KeHHSI CUPOBAaTKU KPOBi JJist
BU3HayeHHs1 (QYHKILiOHa/JIbHOI'O CTaHy Me4YiHKH
(mocnimxyBaBcs piBeHb asaHiHaMiHOTpaHcde-
pasu (AJIT), acnaprataminorpaHcdepasu (ACT),
3arasibHOTO 6i/ipy6iny (3B), ykHOT docdaTaszu
(JI®), ramma-rnytamintpancdepasu (I'TT)), mo-
Ka3HUKIB JiMiIHOT0 06MiHY (piBeHb 3arajbHOTO
xoJsiectepuny (3XC), Tpuraiuepugis (TI), nimo-
npoTeiHiB BUcokoi minbHocTi (JIIIBIL), ninonpo-
TeiniB HU3bKOI winbHoCTi (JIITHI), Ainonporei-
HiB iy>ke HU3bKoI wiisibHocTi (JITIJHIL)), mokas-
HUKIB BYTJIEBOJHOTO 0O6MiHY (piBEeHb IVIIOKO3H,
iHcyniny, C-nenTuay, r/1ikoBaHOro reMor06iHy
(HbA1c,%)).

Jiarnos HAXKXII BcTaHOBJIIOBaJIM BiZIOBIijI-
HO /10 KpuTepiiB yHipikoBaHOTO KJIiHIYHOTO IpO-
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TOKOJIy Ta KJIiHIYHUX pekoMeHan il EASL-EASD-
EASO 3 piarHoctuku Ta JjikyBaHHa HAMXIIL.
CTyniHb ypakeHHsI NeYiHKU pO3paxoByBald 3
BUKOPUCTAHHSIM CyporaTHUX MapKepiB ¢i6bpo3y
3a [I0NOMOro OHJIaHMH-KaubKyasaTopiB NAFLD
fibrosis score (NFS), Fibrosis 4 calculator (FIB-4),
a Takox FibroTest.

AHani3z i 06po6ka pe3y/nbTaTiB 06CTEXeEH-
HS XBOPUX 3JiMCHIOBaacs 3a JONOMOr0K KOM-

n'roTepHoi mnporpamu Statistics for Windows
v.10.0 (StatSoft Inc, USA) 3 BUKOPUCTAHHSIM
napaMeTpU4YHUX | HenapaMeTPUYHUX MeTOZiB
OLIHKM OTPUMAaHUX pPe3yJIbTaTiB.

Pe3ysibTaTH J0CAiA)KEeHb
[IpoBefeHO OLIiHKY KJIHIYHUX CHUMIITOMIB,
1110 BKa3y€ Ha Ypa)KeHHs N1e4iHKU B 006CTeXyBa-
HUX AiTelt (TabJ. 1).
Tabauys 1

KininiyHi cuMnToMu B 06CTE;KEHHUX AiTEH

06cTexeHi giTn

Kniniyni cumnromu I rpyna (n=30) II rpyna (n=30)
A6c. kinbkicTb / % A6c. kinbkicTb / %
3araJibHa CJ1abKiCcTh 27 /90,0 % * 24 /80,0 %
3umkeHHs Gi3WYHOI aKTUBHOCTI 21 /70,0 % ** 15 /50,0 %
[IIBugKa BTOMJIIOBAHICTD 16 /533 %* 12 /40, %
Bisb y mpaBomy mifipe6ep’i 15 /50,0 % * 11/36,7%
3HWKEHHS aleTUTy 14 /46,7 % * 10 /33,3 %
Hypnota 9/30,0% * 6/20,0%
BuitoBoTa (nepioguyHa) 5/16,7% 3/10,0%

Ipumimku: mixc nokaszHukamu y xgopux I ma Il 2pyn pizHuys cmamucmu4Ho docmosipHa: * - p<0,05;

**_ p<0,01.

Ak BKasyoTb pe3y/bTaTU OTPUMAHUX Ja-
HUX, y AiTeld 3 OXKHUPIHHAM Iic/Id NepeHeceHoi
COVID-19 6inbin BUpaXkeHi CHMIITOMH, 1[0 BKa-
3yI0Th Ha ypaxkeHHd nevyinku. Ha 10,0 % yacrTime
y AiTe | rpynu BU3HAUYeHO 3arajibHy CJ1abKicThb
(p<0,05), Ha 20,0 % - 3HMKeHHS i3UYHOI aK-
TuBHOCTi (p<0,01), Ha 13,3 % - WBUJIKY BTOM-
JIIOBAHICTb IPpY BUKOHAHHI NMOBCAK/JEHHUX i y
mkoui (p<0,05). Binb y mpaBomy mifpe6ep’i, 1o €

pe3yJIbTaTOM Iepepo3TATHEHHS KaICyJIU MeYiH-
KM IpH 11 36i7bLIeHH] TaKOoX YacTillle BUSBJIEHO
y aiteit micaa COVID-19. Hynota, a Takox nepi-
oJlM4Ha 6JII0BOTA YacTillle crocTepiraeTbes y Ai-
Tel I rpynu (p<0,05).

[IpoaHasizoBaHO 3MiHH JIa6OPATOPHHUX IMOKA3-
HUKIB KpOBi y fiTei 3 oxxupiHHaAM nipu COVID-19
(Tabs. 2).

Tabauys 2
Iloka3HMKHU PYHKIiOHA/ILHOTO CTaHy NeYiHKU Yy CUPOBaTLi KPOBi B 06CTeKeHUX JiTeil !
06cTexeHi aiTu
Hoxasm KouTposibHa rpyna I rpyna (n=30) Il rpyna (n=30)
(n=20)
AJIT, O /n 17,6%0,5 97,4+1,4 ***++ 71,041,9 ***
ACT, 0Z1/n 15,2+0,7 63,6£2,0 ***+ 52,6+1,6 ***
3B, MMoJIb/ 1T 13,7+£0,4 34,8+1,1 ** 29,7+0,8 **
JI®, MmMoJib /21 72,5+0,9 92,3+2,3 *+ 85,3+1,4*
[TT, O04/n 14,1+1,2 35,4+1,5 ** 29,7+1,3 *

[pumimku: Mixt NOKA3HUKAMU KOHMPObHOI 2pynu ma o6cmesxceHumu xgopumu I ma Il 2pyn pisHu-
ys cmamucmuyHo docmosgipHa: * - p<0,05; ** - p<0,01; *** - p<0,001; mixnc nokazHukamu y xeopux I ma
Il 2pyn pisHuyss cmamucmu4Ho docmosipHa: + — p<0,05; ++ - p<0,01.



Y nitei 3 oxupinHaMm HAXXII npossas-
€TbCSl JIabOPAaTOPHO MiABUILEHHAM AKTHUBHOCTI
quTosliThYHUX PepmeHTiB (piBHA AJIT ta ACT
y CUpOBaTLi KpOBi), a Takox NokasHuKa 3B y
cupoBaTIi KpoBi. Xo4ya B 060X Irpymnax JiTell BU-
sIBJIEHO JAocToBipHe 36isblieHHs piBHA ['TT Ta
JI® y cupoBaTiii KpoBi MOPIBHSHO i3 TAKUMU T10-
Ka3HUKaMU JiTed KOHTPOJIbHOI TPYyIH, NpPOTe
Hi y giten i3 | rpyny, Hi y giten Il rpynu piBHi
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[TT Ta JI® He nepeBUIlyBaid pedepeHTHI 3Ha-
YeHH4, 1110 BKa3ylTb Ha HOpMY. BifjzHauuMo, 110
nicsida neperHecenoi COVID-19 y gitelt 3 0:kupiH-
HaM npu HAXKXII gocroBipHo Buwi piBHi ACT Ta
AJIT, nopiBHAHO i3 AiTbMHU, KOTPi He XBOPIJIX Ha
rocTpy pecnipaTopHy iHdeKIlito, CHpUYNHEHY Bi-
pycom SARS-CoV-2.

Takok oLliHEeHO MOKa3HUKH JIilliJHOrO 06Mi-
HYy B 00CTeXyBaHUX AiTel (TabJ. 3).

Tabauuys 3
Iloka3HUKU JiniZHOro 06MiHY B CHPOBAaTIi KPOBi B 00CTEXXKeHMX AiTel
06cTexeHi aiTn
tlowasmmic Konrpoba rpyma I rpyna (n=30) Il rpyna (n=30)
(n=20)
TI, MMoJib /21 1,22+0,05 2,98+0,05 ** ++ 2,21+0,12 **
3X, MMoJIb/ 1T 4,32+0,23 7,07+0,12 ** + 6,88+0,15 *
JITHIL, MmMoJb/ 21 1,72+0,28 2,89+0,17 * + 2,44+0,11 *
JINAHI, MMoJib /1 0,54+0,07 1,18+0,06 ** 1,02+0,07 **
JITIBII, MMoJib /1 1,90+0,07 1,34+0,04 * + 1,56+0,08 *

Ipumimku: Mixc NOKA3HUKAMU KOHMPOIbHOT 2pynu ma ob6cmedxcerumu xgopumu I ma Il epyn pizHu-
yss cmamucmuy4Ho docmogipHa: * — p<0,05; ** - p<0,01; misx nokazHukamu y xeopux I ma Il 2pyn pizHuys

cmamucmuyHo docmogipHa: + — p<0,05; ++ - p<0,01.

[IpoBefgeHnl aHasi3 MOKA3HUKIB JIiMiZHOTO
o6MiHy B aiTel 3 oxxupinHsaM Ta HAXKXII Bkasye
Ha GisblI BUpaKeHi 3MiHU 110/JI0 JJAHUX KOHTP-
oabHOI rpynu npu COVID-19. lle nposiBasiiiocs
6i/IbII BUPAXXEHUM JIOCTOBIPHUM 36iJIbIIIEHHAM
piBuga 3X, TT, JIHIAHIL (p<0,01), a Takox JITTHILL
(p<0,05) y cupoBaTui kpoBi y pgiteit 1 rpymu.
[Ipy npoMy, MDX 3a3HaueHUMH NapamMeTpaMH
BCTAHOBJIEHO JOCTOBIPHY PI3HULI Yy AiTed Ha
oxkupinHsag Ta HAXKXII, koTpi mepexBopisu Ha
COVID-19 (I rpymna), Ta aiTbMu, siki He XBopiau
Ha roCTpy pecrnipaTopHy iHdeKIito, CHpUYUHEHY
Bipycom SARS-CoV-2.

OTxe, IK BKa3ylOTb pe3yJbTaTU HAILUMX J0-
CJIiJPKEeHHd, IepeHeceHa rocTpa pecnipaTopHa
indekuis, cnpuunHeHa Bipycom SARS-CoV-2, He-
raTUBHO BIJIMBA€E HA MeTaboJIiYHi nporecy y Ai-
Tel 3 oxkupiHHAM Ta HAXKXII. OTpumaHi pesyiib-
TaTH Jal0Th 3MOTY CTBep/»KyBaTH NPo HeobXiz-
HICTb MOJIa/IbIIOr0 CKPUHIHTY AiTel i3 MeTabo-

JIIYHO MopylIeHUM GOHOM [Jisi CBOEYACHOIO BU-
3HA4YeHHS MOXJIUBUX CYNYTHIX CTaHIB, 110 MOXe
MaTH Micle y aited npu oxupinHi Ta HAXXKIIL.
[Ipu nboMy, TaKTHKa NOLANBLIOIO BBEEHHS Ta-
KHUX JiTell Mae 6YyTH cpsIMOBaHA Ha 3HUKEHHS
MacH TiJa, a TaKOXX KOPEeKLilo NopylLlieHb II0Ka3-
HUKIB QYHKIIIOHAJIBHOTO CTaHY MEeYiHKU.

BuCcHOBKHU

1.V pitei 3 oxupinHam nicaa COVID-19 k-
HiuHO HAXKXII nposB/ISIETbCSA BUPAXKEHOK CUMII-
TOMAaTHUKOI, a CaMe - 3arajJbHOI0 CJabKiCTIo,
3HMWKeHHAM pi3HYHOI aKTUBHOCTI, 60JieM y mpa-
BOMY MiZipe6ep’i, Hy/0TO0, 3HUKEHHSIM alleTUTY.

2. HAXKXII y pitent 3 oxxkupinHam nicasa CO-
VID-19 s1abopaTOpHO NPOSABASAETHCA UTOMITUY-
HUM CUH/IPOMOM (36iJIbIIIEHHSM aKTUBHOCTI Ie-
peBaxkHo AJIT y cupoBaTli KpoBi), a Takox mij-
BUII[eHHSM PiBHS 3arajibHOro 6i1ipy6iHy.
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KOPE/ZIAUIA MIXKX AAHUMU EET TA PE3Y/IbTATAMU
MEANKAMEHTO3HOI'O JIKYBAHHA Y NALIEHTIB
3 ENINENCIED BHAC/IAOK NMNOKAMMNAJIbHOIO

CKJIEPO3Y

IIpuiima M. 10.>%, Cmydensk T. 0.2

1/IBH3 «Yaczopodcvkuill HayioHabHUll yHisepcumemny»,
2KHII «O6aacHull kaiHivHUl YyeHmp Helipoxipypzii ma Hegposozii» 30B M. Yaczopod

Pesiome. Bcmyn. TinokamMnaibHUM CKJIep0O3 - OCHOBHA NPUYMHA Me3ia/ibHOI CKpOHEBOI eliJiencii, ska 4acTo
€ pebpaKTepHOO [0 MeIMKaMeHTO3HOTrO JiikKyBaHHs. Enektpoenuedanorpadisa (EET) BukopucToByeThCA A
oniHKM epeKTUBHOCTI NpoTHHaNaAoBux npenapatis ([IHII) i nporHo3yBaHHs pe3yabTaTiB Teparlii.

Mema OdocaidsxcenHs: npoaHanisyBaTy Kopeasnii Mk gaHuMU EET Ta edeKTUBHICTIO MeiMKaMe@HTO3HOTO
JIIKyBaHHA y NALLiEHTIB i3 rinoKkamMnaJbHUM CKJIEPO30M.

Mamepiaau ma memodu. Y focaigxeHHi B3siM yyacTb 167 nalieHTiB i3 ;larHOCTOBaHUM TrinoKaMIaJlbHUM
CKJIep030M, siKi OTpUMYBaJIH JiKyBaHH# y nepiof i3 2014 mo 2023 poku. [anjieHT 1pOXoAuIn CTaHAAPTHUM i
JoBrotpuBanuil Bieo-EET MoHiTOpUHT. OLiHIOBa/INCSA TaKi MOKAa3HUKHY, 1K 0AHOGiYHa a60 jBOGiIUHA emisienTH-
$opMHa aKTUBHICTb, YaCTOTA PO3PAAIB, CEPIHHICTh po3psAAiB | HU3KA iHUIUX.

Pe3ynemamu docaidxceHb. AHai3 mokasas, 1o 6isbiicts [THII, Bkaoyaroyu kap6amaseniH, JaMOTPUTiH
Ta JeBiTipaneraM, He Ma/id 3HAYYyIIUX KopesisLii i3 nokasHukamu EET. OfgHak 6inaTepanbHa enisientudopmMHa
aKTUBHICTb GyJia OB’s13aHa 3 ripiioio epekTuBHicTI0 30HicaMiay (r=0,61, p=0.001). YacToTa enizienTuGOpMHUX
dbeHOMeHiB, iX cepiliHICTb i BOTHUILEBe YIIOBIIbHEHHS KOPEJIOBaJIU 3 Tipiio epeKTUBHICTIO JieBiTipaneTamy
(r=0,28, p=0,001). TunoBa enizienTudopMHa aKTUBHICTb Yy NepeHbO-CKPOHEBOMY PETioHi MaJia c/1abKy M0o3u-
TUBHY KOpeJisiito 3 ripuioio epekTUBHIicTIO taMmoTpuriny (r=0,29, p=0,001).

BucHogku. PesynbraTu cBig4yath, o gaHi EE[' MOXyTb BUKOPUCTOBYBATHUCh SIK MPOTHOCTUYHUM iHCTpY-
MEeHT /|Jisl BU3HAYeHHs ePEeKTUBHOCTI MPOTUENIJIENTUYHO]I Tepamii y nanieHTiB i3 rinokamMnaJbHUM CKJIEPO30M.
OTpuMaHi pe3yabTaTy NiATBEPKYIOTb, 10 NeBHI Noka3sHUKU EEI' MOXyTb ciyryBaTh MapKepaMu [JJs1 OLLiIHKU
epeKTUBHOCTI pi3HUX NPOTHENJIENTUYHUX NTpenapaTiB. OaHakK 3HaYHUX Kopesslii mixk EET Ta pesysnbraTamu
xipypriuHoro JiikyBaHHsI BUSIBJIEHO He OYJI0.

Knw4oBi c/10Ba: rinokamnanbHUi ckiiepos, enekTpoeHnedanorpadis (EET), nporuHanaoBi npenapatu
(ITHII), ckpoHeBa emninerncisi, papMakoTepanis, XipypriuHe JiKyBaHHS.

Correlation between EEG data and the results of drug treatment in patients with epilepsy due to
hippocampal sclerosis
Pryima M.Yu., Studeniak T.O.

Abstract. Introduction. Hippocampal sclerosis is the primary cause of mesial temporal epilepsy, which is often
refractory to medical treatment. Electroencephalography (EEG) is used to assess the effectiveness of antiseizures
drugs (ASDs) and to predict treatment outcomes. The aim of our study was to analyze the correlations between
EEG data and the effectiveness of medical treatment in patients with hippocampal sclerosis.

Materials and methods. The study included 167 patients diagnosed with hippocampal sclerosis who
received treatment from 2014 to 2023. The patients underwent standard and long-term video-EEG monitoring.
The evaluated parameters included unilateral or bilateral epileptiform activity, frequency of discharges, serial
discharges, and slowing of the posterior dominant rhythm. The effectiveness of AEDs was assessed using a
5-point scale.

Results. The analysis showed that most ASDs, including carbamazepine, lamotrigine, and levetiracetam, did
not have significant correlations with EEG parameters. However, bilateral epileptiform activity was associated
with poorer effectiveness of zonisamide (r=0.61, p=0.001). The frequency of epileptiform phenomena, their
seriality, and focal slowing correlated with poorer effectiveness of levetiracetam (r=0.28, p=0.001). Typical
epileptiform activity in the anterior temporal region had a weak positive correlation with poorer effectiveness of
lamotrigine (r=0.29, p=0.001).
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Conclusions. The results suggest that EEG data can be used as a prognostic tool to determine the effectiveness
of antiepileptic therapy in patients with hippocampal sclerosis. These results confirm that certain EEG parameters
can serve as markers for assessing the effectiveness of various antiepileptic drugs. However, no significant
correlations were found between EEG data and the outcomes of surgical treatment.

Key words: Hippocampal sclerosis, electroencephalography (EEG), antiseizuresdrugs (ASD), temporal

epilepsy, pharmacotherapy, surgery treatment.

Bcryn

Eminencia - ume XpoHiYHMM po3saj roJioB-
HOTO MO3KY, IKMHA XapaKTepU3YETHCA CTIMKOIO
CXUJIBHICTIO 10 BUHUKHEHHS eMiJIeNTUYHUX Ha-
najgiB Ta Ma€ cepHo3Hi HelpobioJorivHi, KOrHi-
THBHI, ICUXOJIOTi4Hi i confiasbhi Hacaigku [1]. Ak
OJlHE 3 HaMOIibLI MOUIMPEHUX HEBPOJOTIYHHUX
3axXBOpIOBaHb, eMNiJeNcigd YacTo CyNpOBOMXKY-
€TbCA CTUTMaTH3aLi€I0 Ta 3HAYHUM 3HWKEHHAM
SIKOCTI )KUTTs nauieHTiB [2,3,4]. 3a nanumu Beec-
BiTHBOI opraHisalii oxoponu 3mopoB’s (BO03),
6s13bko 50 MiJIBHOHIB JitoJieH y CBiTi cTpak-
JalTh Ha enulencip. [lomMpeHiCTb aKTHUBHOI
emnisiencii craHoBuTh 6,38 Ha 1000 oci6 i He 3a-
JIEXXUTH BiJ CTATi YU BiKy, X04a piBeHb MOLINUpe-
HOCTI € 3HaYHO BUILUM y KpaiHax i3 HU3bKHUM Ta
cepenHiM piBHeM goxoay [5].

OnHier 3 HaunmomupeHimux ¢GopM emijen-
cii € ckpoHeBa emiJiencis, sika CKJIaZa€e 6JU3bKO
30% Bcix Bunaakis emisencii Ta 60% ¢okanb-
HuxXx ¢opm [6]. Haltyacrime npuyvHOW Me3i-
aJIbHOI CKpOHEBOI emniJiencii € rinokaMnaabHUMR
CKJIepo3.

JliarHo3 CKpOHeBOI elisiencii 3 rinokaMnaJb-
HUM CKJIEpO30M BUMara€ KOMILJIEKCHOTO Mifxo-
Ay, 0 BKJIDYAE OLIiIHKY XapaKTepHOI Hanajo0Boi
cumntToMatuku [7,8]. [ migTBepmKeHHS Hia-
rHO3y HeOoOXiHA KOHKOPJAHTHICTh JaHUX pi3-
HUX JOCJiKeHb, TAKUX K MarHiTHO-pe30HaHC-
Ha Tomorpadis (MPT), enexktpoenuedanorpadis
(EET), Bineo-EEI MOHiTOpHHT Ta HEHPOICUXOJIO-
riyHe TecTyBaHHs [9].

Ha wmixkpanmagosiii EEI' yacTto BUSBJASIOTH
OJHOCTOPOHHI a60 [JIBOCTOPOHHBO-HE3aTEXKHI
Me3ia/ibHiI CKpOHEBI po3psaau, siKi HalKpalle Bi-
3yasli3yloThCs 3a JONOMOTow 6a3albHUX BifBe-
JleHb, TaKUX K cPpeHoinaNbHI Ta HUXKHI CKpOHe-
Bi esiekTpoau. CKpoHeBa NepioguyHa pUTMiyHa
Jle/IbTa-aKTUBHICTb Ma€ BaXK/IMBe JIOKaJli3ywoue
3Ha4YeHHA [Js eniJleNTOreHHOI 30HU NpU Me30-
CKpOHeBil emisiencii, o Bifipi3Hse 1i Big mepe-
pUBYaCTOlI PUTMIYHOI JAeJbTa-aKTUBHOCTI B iH-
KX AiJsTHKaX Mo3Ky [10].

Ju14 JIiIKyBaHHA TiMOKaMNIaJbHOTO CKJIepPO3y
(I'C) BUKOPHCTOBYIOTBCSA MpenapaTy 3 MiHiMasIb-
HUMH MOGIYHUMH AiIMU, sIKi Hi0UpatoThCs iHu-
BiZlyasbHO /1 KOXKHOT0 NanieHTa. 30KpeMa, 14
JIiKyBaHHsI ckpoHeBoi enisencii (CI') migxonaTb

TaKi mpemnapary, K Kap6amaseliH, JieBiTipame-
TaM i eHiTOIH y BUI/IAAI MoHOTeparii. [IpoTe
Jst CT' Moxke 3HAJOOUTHUCS AOCITHEHHS BUL[OTO
pPiBHA mpemnaparTiB y CUpPOBaTLi KpOBi IOPiBHAHO
3 re”HepaJ’ii3oBaHMMU HalaJaMu. [HWi npoTrUHa-
nazoBi npenapatu ([THIT) mmpokoro cnekTpy Aii,
TakKi 4K BaJIbIIPOAaTH, TONipaMar i IJaMOTPUPKUH,
MOXYyTb OyTH eEeKTUBHHUMH, SIKIIO MOYATKOBI
npenapaTy He 3a6e31Ne4YyITb 6aKaHOT0 Pe3yJib-
taTty [11].

JociigKeHHs MOKasaJy, 10 AK CTapi, Tak i
HOBi MpoOTHeNiJIeNTUYHI MpenapaTy MalwTb 00-
MexkeHy eQeKTUBHICTB y JIiKyBaHHI Hama/iB npu
I'C. JleBiTipaueTram i kap6aMa3zeriH 6y/Id OI[iHEHi
sIK Haubiipm edpekTuBHI nmpu CI; ogHak 4dacT-
Ka Malli€EHTIB, IKi He MaJid HamnaJiB, CTaHOBHUJIA
auite 11,0% npu npuiiomi kKap6amasemniHy Ta
9,2% npu npuiioMi neBiTipaneramy. IHmi pgo-
CAIHUKY TaK0X He BUSBUJIM 3HA4YHOI lepeBaru
HOBHUX IpenapartiB Haj ctapumu [12].

Konum Hamagyu cTalTh MeAUMKaMEHTO3HO
pebpakTepHUMHU i He MAAAIOTHCA JIKYBAaHHIO
[THII, xipypriyHe BTpy4YaHHS CTa€ BaXJIHWBUM
BapiaHTOM JiiKyBaHHs. [laljieHTH 31 CKPOHEBOIO
enisiernciero Ta ofHo6iYHUM I'C € XOpOUIUMH KaH-
AWAaTaMu JJi8 XipypriyHoro JliKkyBaHH4, 3 LIaH-
coM 60-80% 3BiILHUTUCA Bij iHBaMigU3yOYUX
Hanazis [13].

baraTo gocaigHUKIB IPOBOAATH LOCaiKeH-
Hf, CHpsAMOBaHi Ha Bu3Ha4yeHH4 poJii EET" B o1jiH-
i epekTuBHOCTI JiikyBaHHsA I'C 3a J0omoMororo
dapMakoTepanii Ta XipyprivHoro BTpPy4YaHHS.
OnHak eauHi 6a30Bi IPOrHOCTHUYHI GaKTOPH, 110
YiTKO KOPEJIIOTh 3 epeKTHUBHICTIO JIIKyBaHHS,
1Ie He BCTaHOBJIeHi [14,15,16].

MeTta gocaigKeHHs

MeTo10 AAHOTO AOCAIAXKEeHHS € OLjiHKa BIIJIU-
By nanux EET Ha edekTuBHicTh dpapmMakoJioriv-
HOTO Ta XipypriyHoOro JiKyBaHHA NaLi€HTIB 3
enisiernciero Ha GpoHi rimokaMnajbHOTO CKJIEPO3Y.
30KpeMa, LOCJiI>KEHHSA CIpsIMOBaHe Ha:

1. BusHaueHHs Kopessliil MiXk mapameTpa-
My EET Ta epeKTHBHICTIO IPOTHENMIIENTUIHUX
npenaparis.

2. OuiHKYy BIJIUBY esieKTpoeHnedasorpadiv-
HUX J@aHUX Ha pe3yJbTaTH XipypriyHoro BTpy-
yaHHA npu ['C.



3. AHasi3 NpOorHOCTUYHOI LiHHOCTI MOKas-
HUuKiB EET' /151 oniHKM MMOBIpHOCTI ycnixy Ji-
KyBaHHS, 1K ¢apMaKoJIOoriuHoro, Tak i Xipypriu-
HOTO.

Marepiasu Ta MeTOAU

Y pociigkeHHI B34JM y4acTb 167 naui€eHTiB
i3 I'C, sxi o6cTexxyBanucs Ta JikyBaaucs B 06-
JIJaCHOMY KJIIHIYHOMY LeHTpi HeHpoxipyprii Ta
HeBpoJIoTii B M. Ykropog y nepiog, i3 ciuna 2014
pOKy 1o rpyaeHb 2023 poky.

Kpumepii 6K/104eHHs: HasgBHICTb OJHO-
6iuHoro I'C 3a JaHWMH MarHiTHO-pe30HaHCHOI
ToMorpadii (06cTexkeHHSI IPOBOAUJIOCS HA MPU-
JIaZii 3 CUJIOI MarHiTHOro mnoJis He MeHlue 1,5
Tecsa 3 BUKOPUCTAHHSIM eNi-NpOTOKOJY), HasB-
HICTb TUIIOBOI C€MioJIOTil CKpOHEBUX HalaiB Ta
BOTHUIIEBOI enisienTHPOPMHOI aKTUBHOCTI HaJ
CKpPOHEBUMHU BiJiBeJleHHSIMU Ha 60Ili ypa)keHHs
nig yac EEI. O6oB’si3koBUM 6yJsi0 TpPOBEJEHHS
CTaHJAPTHOrO 06CTeKeHHS 3 BUKOPUCTAHHAM
He MeHIle 16 KaHaJiB i TPpUBAJICTIO He MeHIle
30 XBUJIMH.

Kpumepii sukawouenHs: nsobiyuuii I'C, Ha-
ABHICTh AyasnbHOi maroJiorii Ha MPT, guta4ui
BiK Ialli€EHTIB.

Cepen 167 manienTtiB 6ysno 80 »xiHok i
87 d4osoBikiB. CepefHil BiK Nalli€eHTIB CKJaB
34,9+11,6 poky. CepenHil Bik Mo4aTKy emnijen-
cii - 16,2+12,5 poky. CepeHs TpUBaJIiCTh XBO-
po6u - 18,6+11,3 poky. Y 93 nanjieHTiB 6y.s10 ypa-
>KeHHs JIIBOTO rinokamimy, a y 74 - npasoro. 63
nanieHTaM MPOBOJAUJIOCA XipypriyHe JIiKyBaH-
HS - Iepe/iHA CKpoHeBa JiobekToMiss; 104 naui-
€HTaM IPOBOJAMJIOCH TIJIbKM MeJUKaMeHTO3He
JIIKyBaHHA.

YciM mangieHTaM NpoBOAUJIACH OLiHKA BCIX
npoTuHanajoBux npenapatis ([THII), ski BoHu
NpUHMald Ha MOMEHT JOCJi/PKeHHA Ta paHilue.
OuiHioBasiaci epeKTHUBHICTb MeJUKaMeHTIB 3a
5-6a/1bHOI0 LIKa/1010: 1 — NOBHUH KOHTPOJIb HaJ,
HanajaMy; 2 - 3MeHUIeHHs 4acTOTH HamnakiB
6inbue Hixk HA 90% abo snulle aypy; 3 - 3MeH-
IIeHHs 4YacTOTHM HamafiB Oiiblle Hixk Ha 50%;
4 - He3HayHe 3MeHILIeHHA YaCTOTHU Hanajis; 5 —
BificyTHicTb edeKTy JIiKyBaHHS a60 MOripLIeHHS.
EdekTuBHIiCTh XipypriyHoro JiikyBaHHSI BU3Ha-
yaJacs 3a mkasnomw Engel.

HayKoBo-npaKTHM4HMI KypHan AN negiaTpie Ta nikapis
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[IlpoBopunace oninka ganux EEI, a came:
HasABHICTb OJJHOGIYHOI YM JABOGIYHOI emiJienTH-
$opMHOI aKTUBHOCTI; 4acToTa enijenTudopm-
HUX GeHOMEHIB; HAsABHICTb CepiliHUX PO3PAAIB;
HadABHICTb TUNIOBOI IepeJHbO-CKPOHEBOI aKTUB-
HOCTI, Hal6inb1I xapakTepHoi A ['C; HasiBHICTb
HOpMHU Ha cTaHAapTHiN 30-xBunuuHilk EET; dakT
NpoBeJeHHs1 J0BrorpuBanoro Bigeo-EEI' mMoHi-
TOpUHTY; dikcalligs HanaAy mig yac MOHITOpUH-
I'y; HasABHICTb BOIHULIEBOTO YIOBIJIbHEHHS HaJ
JIJITHKOIO TIOKaMIIaJIbHOTO CKJIepO3Yy; 4acToTa
33/lHbOTO JJOMIHAHTHOTO PUTMY; MaKCHMaJlb-
Ha aMmIiTyga enisentudopMHuxXx ¢(eHoMeHIB
Ha MOHOIOJIIPHOMY Ta GiNoJIApPHOMY MOHTaXi;
Micle JioKaJli3alii MaKCUMaJIbHO BUPaXKeHOl eli-
JienTUPOPMHOI aKTUBHOCTI.

OuiHoBanuCs KOpeJsLiiiHi 3B’ A3KK Mix [Ja-
Humu EEl Ta [IHII, ski maygieHTH npuiManu Ha
MOMEHT JOCJIiJPKeHHs, a TaKOXX TUMH, AKi NpHU-
WMaau paHiie. Takox gociifpKyBanucs Kope-
qsauii mixk fanumu EET Ta edextuBHicTio [THI, a
Takox Mix lanumMu EET Ta edekTuBHicTIO Xipyp-
riyHoro JiikyBaHHA ['C.

CTaTUCTMYHUHN aHaJli3 NPOBOAUBCA 3a [0-
IIOMOTOI0 IporpaMHoro 3abe3sneyeHHs StatPlus,
AnalystSoft Inc.,, Bepcis 7. lnis oLiHKK napame-
TPUYHHUX | HellapaMeTPUYHUX JaHUX BUKOPUC-
TOBYBaJINCA TaKi TeCTU: KpUTepi CThIOAEHT],
kopessayida [lipcoHa ta xi-kBagpart IlipcoHa.

Pe3yibTaTH J0CHIiAXKEHDb

[IpoBeseHo oniHKy ¢apmakoTeparmii mnari-
eHTiB. CepenHsa kinbkictb [IHII Ha MoMeHT fo-
caimpxenHs craHoBusa 1,7 (SD=0,6). 3aranbHa
KiJIbKICTBb cpo6 JIiKyBaHHSI NPOTUHAMNAI0BUMHU
npenapatamu - 3,9 (SD=1,9).

119 naunieHTiB Manu papMakoOpe3UCTEHTHY
dopmy eninerncii. PapMakope3UCTEHTHICTb BU3HA-
YyaJlach [K BiZICYTHICTb BiiNOBI/i LIOHalMeHIle Ha
ZBa [THII B agekBaTHUX TepaneBTUYHUX J03aX.

[3 167 nauieHTiB focaigKyBaHoI rpynu 67
nepebyBasid Ha MoOHoTepamnii, 94 npuiiManu
6i/iblIe HiXK OJMH Npenapat, a 6 He OTPUMYBaJIU
JIiIKyBaHHS. 76 NaLieHTiB OTPUMYyBaJIv NOABIMHY
Tepanito, 17 - NOTpikHy, O4UH MaLi€EHT NpUKMaB
4 npenapatu. [lani mon0 npenaparis, fgKi naui-
€HTH NPUKMaJHU Ha MOMEHT JOCJiJpKeHHs, TIpo-
JleMOHCTPOBaHi Ha pUCYHKY 1.
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Puc. 1. Kinbkicmb nayieHmis i3 2inokamMnaabHUM CK/1€po30M HA Pi3HUX NPOMUHANadosux
npenapamax (N=167). BIIK - saabnpoesa kucioma; Kb3 - kap6amaseniu; JITI - aamompuein; JIEB -
sesimipayemam; OK3 - okckap6azenin; 3HC - 3onicamid; TIIM - monipamam; KJ/Ib - kao6azam; K/13 -
ksaoHazenam; IIT'6 - npezabanin; JIAK - nakocamid; [IEP - nepamnanen; BH3 - 6eHzoHasn; @6 — gperobapbimadn.
Hu3ska nayienmie nputimaau 6iabuie Hix 00uH npenapam.

Ak BUHO 3 pUCyHKY 1, HailuacTile nauieH-
TH NpUHAMaJM Taki NPOTUHANAJOBI NpenapaTu:
neBitipaneram - 58 (34,7%) nauieHTiB; JsiaMmo-
TpuriH - 54 (32,3%) nanieHTH; kapbamaseliH -
52 (31,3%) Bunajku; BaJbIpoO€EBa KUCJA0TA — 54
(32,3%) cnoctepexeHHs. [HIi npoTuHanaoBi
npenapaTv npuiMaad 3Ha4yHO pifue. Hampu-
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KJ1aJ1, lakocaMij BxuBasiu 15 (9,0%) yyacHUKiIB,
a 3owicamig - 7 (4,2%). Knonasenam, nepam-
naHes i ¢eHobGapbiTas mpuiimMana Tiabku mo 1
(1,6%) sirouHi.

[IpoaHanizoBaHo, siki [THII npuitmaau nani-
€EHTHU NPOTArOM yciel icTopil 3axBoproBaHHA. Pe-
3yJIbTAaTU HaBeJeHO Ha PUCYHKY 2.
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Puc. 2. Kiabkicmb nayieHmis i3 2inokamMnaabHuUM cKAepo30oM i3 pi3HUMU NpomuHanadosumu
npenapamamu 8 anamuesi (N=167). BIIK - eaavnpoesa kucaoma; Kb3 - kap6amaszenin; JITI - aamompuziu;
JIEB - nesimipayemanm; OK3 - okckap6asenin; 3HC - 3onicamid; TIIM - monipamam; K/Ib - kao6asam;
KJ13 - knonazenam; III'G - npezabanin; I'BII - 2a6anenmuH; JIAK — aakocamio; ECK - emocykcemid; I[IEP -
nepamnames; BH3 - 6eHzoHasn; BI'B - eizabampun; @T - ¢penimoin; @b - peHobapbima.



[3 pUCyHKY 2 BU/JHO, 1110 HAlOiIbII BXKHUBa-
HUMU NpenapaTamu 6y/u: aeBiTipaueram - 107
(64,1%) nauienTis; JamoTpurin - 101 (60,5%)
nanieHT; kap6amasenid - 123 (73,3%) Bunaga-
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pexenb. Cepes IHIIKMX MpemnapaTiB HalyacTile
BXUuBaJu Tomnipamar - 38 (22,8%), okckapbase-

niH - 27 (16,2%) Ta 3oHicamig - 25 (15,0%).

OcHoBHI faHi, oTrpumMani 3 EEI, HaBeneHo B

KM; Basbllpo€eBa kucaota - 116 (69,5%) cnocre-  Tabauui 1.
Tabauys 1
Posznaau EET y gocia»KyBaHoI rpyny Nani€eHTIiB
Iloxa3sHUK XapakTepucTHKA N
OHOGIYHICTD emniienTUOPMHHUX PO3PAAIB OxHOGiYHa 108 (64,7%)
JIBo6iuHa 59 (35,3%)
TunoBa aKTHUBHICTb HaJ epeHbO-CKPOHEBUMU HasBHa 99 (59,3%)
BifiBeIeHHAMM BigcyTHs 68 (40,7%)
Yacrtora po3psziB Ha EET Pigki 94 (56,3%)
CepeHbOIO YACTOTOIO 36 (21,6%)
Yacri 37 (22,1%)
CepiitHicTb po3psifiB Ha EET HasiBHa 73 (43,7%)
BigcyTHs 94 (56,3%)
BoruuieBe BnoBisibHeHHs Ha EET HasBHe 109 (65,3%)
BincyTHeE 58 (34,7%)
Hopwma Ha 30-xBusinHHoMy EET HasBHa 39 (23,3%)
BincyTHs 128 (76,7%)
JlosrotpuBanuii Bineo-EEI MoHiTOpUHT HasgBHui 72 (43,1%)
BigcyTHii 95 (56,9%)
dikcanig HamaAy mij Yac MOHITOPUHTY HasBHa 22 (13,2%)
BigcyTHs 145 (86,8%)
YacToTa 3aZJHbOTO JOMiHYIOUOTO PUTMY <6 T 7 (4,2%)
6-6,9 I'y 9 (5,4%)
7-79 'y 18 (10,8%)
8-8,9I'y 34 (20,4%)
9,0-9,9 I'y 37 (22,2%)
10,0-10,9 'y 45 (26,9%)
>11Tn 17 (10,1%)
MakcuMasibHa aMILTITyZa enijienTuGOPMHUX <40 MxB 27 (16,2%)
dbeHOMEHIB y 6iOIIPHOMY MOHTaXIi 40-59 mMKkB 56 (33,5%)
60-79 MkB 45 (27,0%)
80-99 mMkB 25 (14,9%)
>100 MmxB 14 (8,4%)
MakcuMasibHa aMILIITYZa enijienTuGOopMHUX <50 MmxB 23 (13,8%)
dbeHOMeHIB Yy MOHOIOJIIPHOMY MOHTaXi 50-99 mxB 84 (50,3%)
100-149 mkB 48 (28,7%)
150-199 mMkB 8 (4,8%)
>200 mxB 4 (2,4%)
MakcuMasibHa BUPaXKeHICTh enijienTUdOPMHOI HasBHa 107 (64,0%)
AKTUBHOCTI B lepe/JHbO-CKPOHEBUX Bi/iBeleHHAX YacTkoBO HasiBHA 35(21,0%)
Ha 6inoJIApHOMY MOHTaXI BincyTHs 25 (15,0%)
MakcuMasibHa BUPAXKeHICTh emniJienTUdOPMHOT HasiHa 104 (62,3%)
AKTUBHOCTI B lepe/JHbO-CKPOHEBUX Bi/BeIEHHSAX HA YacTKkoBO HassBHaA 30 (18,0%)
MOHOIIOJITPHOMY MOHTaXi BiacyTHs 33 (19,8%)
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[IpoBeseHO KOpesALiMHUN aHali3 MiX Ja-
HUMU eJieKTpoeHLedasorpadii Ta NOTOYHUM
MPUXOMOM NIPOTUHANAZLOBOI Tepanii y naieHTiB
i3 rinrokaMnanbHUM ckiepo3oM (I'C).

OpHoG6iuHa a6o ABoGiYHA emisenTUPOPMHA
aktuBHicTb Ha EET He KopestoBasia 3 JaHUMH I10-
TOYHOTO NMPUHOMY NPOTUHANAJ0BUX NpenapariB
(ITHIT). He BusiBaEHO KOpeislii Mi>k BAKOPUCTaH-
HAM MeJJUKaMeHTiB i HaABHICTIO TUIIOBUX ellijier-
Tudopmuux peHomeniB Ha EET. YacroTa eninen-
TudopMHUX po3psaAiB Ha EEI mana Tinbku ciabky
NO3UTHBHY KOpeJisililo 3 NpUiioMOM GeH30HaIy
(r=0,16,p=0,03), u10 BKa3ye Ha Jielll0 O6iAbLIY KiJb-
KicTb po3ps/iB Ha QoHI BXXUBaHHS L[bOTO Ipemna-
paty. CepiliHicTb pO3pAAIB MmiA Yac 06CTEXEHHSA
He KopeJiloBaJia 3 NpuioMoM Teparii. [[pukiom Jie-
BeTupaleramy (JIEB) MaB ciabkuil O3UTUBHUHN
3B’130K i3 HOPMOIO Ha cCTaHAapTHOMY 30-XBUJIMH-
HoMmy EET o6cTexenHi (r=0,16, p=0,03). [lanjienTn
MaJIu YiTKUH KOpeJssiliiHUM 3B’S130K MiX MpoBe-
JleHHSIM JoBrotpuBasioro Bifeo-EEI' MoHiTOpUH-
ry Ta papmakopesucteHTHicTio (r=0,20, p=0,01).
[li pe3ynbTaTH NiATBEPJKYIOTb, L]0 HALEHTH 3
dbapMaKope3uCTeHTHOIO ellijIelCielo NOTpedyTh
NpoBeZleHHs1 JoBrorpuBaioro Bifeo-EEI' moHi-
TOpPUHTY. 3 iHIIOro 6OKY, BUSIBJIEHO HeraTUBHY
C1abKy KopeJisLilo MiX IPOBeJeHHSM J0OBIOTPU-
BaJIOr0 MOHITOPUHIY Ta NPUHOMOM ToHipamary
(TIM) (r=-0,17, p=0,02). dikcauia Hamaay mijg
yac Bigeo-EET’ MoHiTOpUHTY He Masia Kopesauii 3
npuriomom [THIL.

3HMKeHHS1 4acTOTH 3aJHbOT0 MOTUJINYHO-
ro puTMy Kopeswosaso 3 kiabkictio [THII, saki
NalieHTU NpUWMaJd Ha MOMEHT OOCTeXeHHS
(r=-0,20, p=0,01), a Takox i3 npuiioMoM 30Hica-
Miay (r=-0,22, p=0,01). HecniogiBaHo, kopensiiii
MiX 4aCTOTO0 3aJHbOT0 OTUIMYHOTO PUTMY Ta
npuiioMoM TomipamaTy, kap6amaseniny a6o ¢e-
HOGap6iTasy He BHUSABJEHO, X04a ILii NpenapaTu
BijoMi cBOIM cefaTHBHUM edekToM. MOKIUBO,
1le IOB’AA3aHO 3 THUM, 1110 NaLi€HTH, AKI NpUHAMaIn
Ll nmpenapaTy, BUKOPUCTOBYBAJIU IX TPUBAJIO, i
npenapaTy 3 BUpaKeHUM CeJaTUBHUM epeKTOM
6y/14 BigMiHeHi.

[IpoBeeHO KOpessALiMHUAM aHali3 MK Mak-
CUMaJIbHOI aMIIITYZAOW enijenTudopMHUX de-
HoMeHiB Ha EEl y 6imonsspHomy MoHTaxi (rmos-
JloBxkHboMy) Ta notouyHuM [IHIL. 3’scoBaHo, 110
TIIbKM NpPUHOM OKcKapbaseliHy MaB CJaGKUH
MO3UTHUBHUM KOpeNsAliHUN 3B’SI30K i3 36iJb-
meHHAM aMmitiTyau Ha EET (r=0,17, p=0,04). [Hui
npenapaTy He KOpeJil0Baju 3 LIUM NapaMeTpOM.
[Io3UTHMBHUN BIJIUB OKCKapbaseliHy TaKOX BU-
ABJIEHO NiJ Yac AOC/iKeHHA aMIUITy/Z y MOHO-

nosasipHomy pexkumi (r=0,20, p=0,01). Kpim Toro,
aMmmiTysa enijienTuGopMHUX GEHOMEHIB y MoO-
HOIIOJIAPHOMY PeXHMIi TaKO0K KopeJiloBasa 3 Ipu-
roMmoM 3oHicamiay (r=0,16, p=0,05) Ta k106a3amy
(r=0,22, p=0,01). Brius inmux [THII Ha ammiiTy-
Ay enienTudopMHUX peHOMEeHIB y MalieHTIB i3
I'C He BUABJIEHO.

Hocnigpkeno BrinB pisHoMaHiTHUX [THII Ha
po3TallyBaHHs eMNijeNTUPOPMHUX (GeHOMEHIB
Ha EET y pi3sHux MoHTaxkax. ¥ BUMajkKy 6imo-
JIIPHOI'O MOHTaXXy NpHUHOM Kjo6a3aMy Ta 6GeH-
30HaJly CJabKO KOpeJsoBaB i3 MeHLIOK UMOBip-
HICTIO pO3TalllyBaHHSA eniienTUPOPMHOI 30HU B
TUIIOBIN NepeAHbO-CKpOHeBiH AinsHui (r=-0,16,
p=0,05 Ta r=-0,22, p=0,01). BogHovac aJis1 MOHO-
NOJIAPHOTO MOHTAXy BIUIMB BHUABJIEHO TiJIbKU
JlJ1s1 TpuoMy okckapb6aszeniny (r=-0,20, p=0,01).

Hocnigpxkeno BniuB ycix [THII Ha 3MiHu Ha
EEIl. BusgBjieHo, 1o ABOOiYHa aKTHUBHICTb Ha
EET kopente 3 npuiiomomM snakocamiay (r=0,19,
p=0,02). HasBHicTh THUIIOBOI NepeHbO-CKPOHE-
Boi enisienTudopmHoi akTuBHOCTi Ha EET kope-
JIIoBaJsa CJ1abKO MO3UTHBHO 3 NPHUHOMOM JlaMo-
Tpuriny (r=0,20, p=0,01) Ta ksi06a3amy (r=0,16,
p=0,04). YactoTta emnisenTudOpPMHUX PO3PSAiB
Ha EET He kopestoBasia 3 NpUAOMOM 6i/IbLIOCTI
[THII, kpim snakocaminy (r=0,17, p=0,03). Haii-
iMoBipHillle, 1[e 3yMOBJIeHO MOTeHIiHOW dap-
MaKOpPEe3UCTEHTHICTI0O OinbllocTi MalieHTiB i3
I'C. BusiBjieHO HU3KY CJIaOKUX MO3UTHUBHUX KO-
pesislii MiXK HasgBHICTIO CepiMHUX pO3psLiB Ha
EET Ta 0co6/MBOCTAMMU NpUKOMY Npenaparis.
[lepiu 3a Bce, € KopeJsAlis MiX KibKicTIO cripo6
NpOTHHANaAO0BOI Tepamii Ta CepikHICTIO poO3-
pazaiB (r=0,22, p=0,01). Takox cepiiiHi po3psaau
CIoCTepirajuca LOCTOBIpHO 4acTillle y MarjieH-
TiB, sAki npuitmanu Tomipamat (r=0,22, p=0,01)
Ta jsiakocamiz (r=0,17, p=0,04). HeaBaxkatouu Ha
Te, o KiabKicTh cupo6 [THII mo3uTuBHO Kope-
JItoBaJsa i3 cepiuHicTio po3psafiB Ha EEI, kiib-
KicTb cnipo6 Tepamnii Takoxk cJ1abKo KopeJiroBaja
i3 HMMOBIpHICTIO HOpMaJbHOrO pe3y/abTaTy Ha
ctanaptHoMy 30-xBunuHHoMy EET o6cTexxeHHi
(r=0,18, p=0,02). Hopma Ha EEI" Takox kopeJto-
BaJia 3 npuiiomMoM Tomipamarty (r=0,22, p=0,01)
Ta mnperabaniny B aHamHesi (r=0,16, p=0,04).
[IpoBegennsa posrorpuBasioro EEI' MoHiTOpUH-
I'y KOpeJIloBaJIo i3 KiJIbKiCTI0 clipo6 MpoTHHaIa-
JoBoi Tepamnii (r=0,24, p=0,01). Takox npuitom
gamotpuriny (r=0,16, p=0,04) Ta sneBeTuparle-
tamy (r=0,21, p=0,01) B aHaMHe3i KopeJit0BaB
i3 mpoBefeHHAM JoBrorpuBajsoro Bifeo-EET
MoHIiTOpUHTY. CJ1iZ 3a3HA4YUTH, 1O Lie [iBa 3 Hak-
6ispl1 BXXMBaHMUX NPOTUHANAaJOBUX Ipenapa-



TiB. BUsiB/1IeHO KopeJisliio MiX KiJIbKiCTIO cipo6
NpOTUHANaI0BoI Tepamii Ta ¢ikcaljiero Hamagy
nij 4ac gosrorpuBajoro Bigeo-EEI' MoHiTOpHUH-
ry (r=0,19, p=0,02). lle ¥iMoBipHO TMOB’sI3aHO 3
THUM, L0 TAKUM TNaLliEHTaM YacTille NpPOBOAU-
Jlocs Ginbllie 06CTeXeHb. Y MalLi€HTIB, AKi npu-
MMaJi1 BaJIbIIpOEBY KHUCJOTY, JieBeTUpalleTaM
i rabaneHTHH, JJOCTOBipHO 4acTille ¢ikcyBaau
enizienTU4YHi HanmaAu mij yac obcrexeHs (r=0,19,
p=0,01; r=0,16, p=0,04; r=0,19, p=0,01 BigmOBiA-
Ho). BorHuieBe BnoBinibHeHHs Ha EET He kope-
JIOBaJIO i3 mpuiioMoM xogHoro [THII.
JocniixxeHO BIUIMB IMONepeJHbOI Tepaii
[THIT Ha paHi enekTpoeHnedanorpadii, 30kpema
Ha 4acTOTY 33iHbOI'0 PUTMY, pO3TalllyBaHHA erli-
JenTudopMHUX PeHOMEHIB Ta aMILIITYAHI XapakK-
TEPUCTHUKHU enijienTUGOPMHUX ¢eHOMeHiB. Bu-
AIBJIEHO, 1110 TiJIbKW IPUHOM JIAaKOCaMi/Zly BILJIMBaB
Ha YNOBiJIbHEHHS 33/JHbOT'0 IIOTUJIMYHOTO PUTMY
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(r=-0,21, p=0,01). [IpuiioM 1akocaMiay Ta €TOCyK-
ceMiZly KOpeJloBaB i3 MiABUILIEHHAM aMILIITyAU
eniyienTudopMHUX GEHOMEHIB SIK y GiMoJIsspHO-
My MoHTaxi (r=0,19, p=0,03; r=0,19, p=0,03), Tak
i B MoHomosisspHoMy MoHTaxi (r=0,24, p=0,01;
r=0,32, p=0,01). OxpiMm TOro, Ha 306i/JblIEHHSA
aMILIITyAU B MOHONOJIIPHOMY MOHTAQi BIJIUBaB
npuiioM okckapb6aseniny (r=0,18, p=0,03) ta 3a-
rajibHa Ki/JIbKiCTb clTpo6 NpOTHHANaJ0Bo1 Tepamnii
(r=0,24, p=0,01). Cnix 3a3HaYMTH, 1[0 HA MOLIU-
peHHs enijenTUPOPMHOI AaKTUBHOCTI pPi3HUMHU
BiaBenenHsamu EET y GimonsspHoMy MOHTaxi He
BIUIMBAaB >KOAHUM IpenapaTr. Y MOHONOJISPHIN
cxeMi Jiuiie 6eH30Ha/ MaB C1abKUM BIJIUB y BU-
AL 6ibII YacTOTro po3TalllyBaHHS BOTHHIIA B
nepeHbO-CKPOHEBIN JISAHII.

[IpoBeeHO aHaJi3 3B’A3KiB Mi>K JAHUMHU eJIeK-
TpoeHledanorpadii Ta epekTuBHIicTIO Aii pi3HO-
MaHiTHux [THII. Pe3ynbTaTy HaBeAeHi B Tabv1i 2.

Tabauys 2

Kopenanii mixk fannmu enekrpoeHnedanorpadii Ta epeKTUBHICTIO MeJUKaMEHTO3HOT0
Ta XipypriyHoro JiiKkyBaHHA rin0KaMNaJbHOr0 CKJepo3y (4acTtuHa 1)

OpHo6iyHa | TumoBa Yacrota | CepiliHicTh Hopma Aogro- ®dikcania | BnoBisib-
R . . . . Ha CTaHJ. TpuBaJje
AKTHBHICTBb | aKTUBHICTb | pO3psAiB | po3pajiB EET EET Hamajy | HeHHd
KB3 -0,12 0,08 -0,07 0,07 0,11 0,01 0,07 0,17
edekT
p 0,17 0,36 0,47 0,42 0,21 0,92 0,68 0,06
BIIK -0,05 0,05 0,16 -0,05 -0,04 -0,07 -0,01 0,10
edekT
p 0,58 0,58 0,09 0,58 0,68 0,42 0,94 0,29
AT 0,12 0,29 0,19 0,19 0,14 -0,01 0,09 0,16
edekT
p 0,23 0,01 0,07 0,07 0,17 0,94 0,36 0,12
/IEB 0,01 0,18 0,28 0,19 -0,04 0,06 0,13 0,26
edekT
p 0,95 0,06 0,01 0,05 0,65 0,51 0,17 0,01
TIM 0,03 -0,17 0,12 -0,20 0,11 0,15 0,08 0,01
edekT
D 0,84 0,32 0,50 0,25 0,53 0,39 0,63 0,94
OK3 -0,23 0,01 -0,01 0,05 -0,11 0,16 -0,16 -0,25
edekT
p 0,24 0,97 0,97 0,82 0,60 0,42 0,44 0,24
3HC
0,61 0,06 0,36 0,22 0,05 0,22 -0,11 0,31
edekT
p 0,01 0,79 0,13 0,36 0,83 0,36 0,64 0,20
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JIAK -0,22 0,02 0,43 0,18 -0,25 -0,31 -0,44 0,00
edekT
p 0,29 0,94 0,03 0,39 0,24 0,14 0,03 1,00
[T -0,09 -0,31 -0,13 -0,36 -0,41 -0,31 0,19 -0,12
edekT
p 0,75 0,26 0,64 0,19 0,13 0,26 0,49 0,70
KH3 -0,25 0,13 -0,01 0,34 0,23 0,23 0,25 -0,13
edekT
p 0,52 0,73 0,98 0,37 0,54 0,54 0,51 0,73
KJIB -0,42 0,39 0,35 0,00 0,00 0,29 0,00 0,77
edekT
p 0,41 0,45 0,49 1,00 1,00 0,58 1,00 0,07
Engel -0,04 -0,06 -0,25 -0,03 0,05 0,19 -0,10 -0,17
p 0,75 0,61 0,05 0,80 0,67 0,12 0,50 0,20

IIpumimka: BIIK - gaavnpoesa kuciaoma; Kb3 - kapbamaszenin; JITI - aamompuein; JIEB - negimi-
payemam; OK3 - okckap6a3seniH; 3HC - 3oHicamid; TIIM - monipamam; K/Ib - kao6azam; K/13 - k10Ha-

3enam; JIAK - nakocamio.

[3 TabsnIi BUAHO, 10 >KOJIEeH i3 3arajbHHUX
nokasHukiB EEI' He kopesioe 3 edeKTUBHICTIO
Kap6aMaseniHy 4M BasbIpPO€BOI KUCJAOTH. Hass-
HICTb TUIOBOI NepeJHbO-CKPOHEBOI aKTUBHOCTI
Ha EET nomipHo KopeJito€ 3 ripiioto epeKTHUBHIc-
Ti0 JaMoTpuriny (r=0,29, p=0,01). Bisibma yacro-
Ta po3psAAiB Ha obcrexenHi (r=0,28, p=0,01), ix
cepitinictb (r=0,19, p=0,05) Ta BorHuiiese yIo-
BisibHeHH (r=0,26, p=0,01) gocToBipHO KOpeJto-
I0Tb i3 ripiioo epeKTHUBHICTIO JieBiTipaleTamy.
EdeKTHBHICTb TollipaMaTy Ta OKCKapbOasemiHy
He KOpeJIoE 3 JOCHiKYBaHUMH NapaMeTpaMHu.
HasiBHicTh 6iMlaTepasibHUX emiienTUOPMHUX

deHOMeHIB moMipHO KopeJsitoe 3 edeKTUBHICTIO
3oHicaminy (r=0,61, p=0,01). OTpumMaHi AaHi BKa-
3yI0Tb Ha KOpeJidlilo 6iJbIIol 4acTOTH emijern-
TUYHUX HamnajiB i3 ripioio epeKTUBHICTIO JIaKo-
caminy (r=0,43, p=0,03). BogHouac y nauieHTiB, y
sIKUX 6yB 3adikcoBaHMM Hamaz, miJ yac 06CTeXKeH-
H#l, JJAKOCaMi/] oKa3aB Kpaiy eQeKTUBHICTb (r=-
0,44, p=0,03). He BusB/IEHO KOpEJALiN MK edek-
TUBHICTIO Ipera6asiHy, KJOHa3enaMy Ta KJoba-
3aMy i JociPKyBaHUMU GpaKTOpaMHu.

Y Tabsuui 3 npoaHa/i3oBaHO HU3KY iHIIMUX
kopessanin Mk ganumu EEI Ta ebekTUBHIicTIO
JIIKyBaHHS.

Tabauus 3

Kopensauii mixk sanumu enekrpoeHnedanorpadii Ta epeKTUBHICTIO MeJUKAaMEHTO3HOTO
Ta XipypriyHoro JiKyBaHHA rinoKaMnajJbHOr0 CKJepo3y (4acTuHa 2)

MakcuMaJibHa .. MakcuMaJibHa ..
YacTtoTa . 3ajisaHi enrekTposu . 3aaiaHi enekTpoam
aMIUIiTYJa HA . ” aMIUIiTYJa HA L
R 3aJHbBOTO . 6inosIsIpHUIA MOHONOJISIPHUMA
GinmosIsIpHOMY MOHOMOJIIPHOMY
paTMy . MOHTaX . MOHTAaX
MOHTaXi MOHTaXi
KB3 0,07 -0,08 -0,12 -0,05 -0,12
edekT
p 0,43 0,39 0,22 0,61 0,20
BIIK -0,16 -0,14 0,01 -0,03 0,15
edekT
p 0,08 0,15 0,93 0,75 0,12
ATE -0,07 0,09 0,07 0,13 0,17
edekT
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p 0,52 0,44 0,52 0,21 0,10
JIEB -0,07 0,06 -0,02 0,03 -0,09
edekT
p 0,44 0,61 0,87 0,78 0,36
1M 0,05 0,22 0,18 0,08 -0,11
edekT
p 0,75 0,23 0,32 0,64 0,52
OK3 0,12 0,05 0,14 -0,11 0,03
edekT
p 0,56 0,84 0,52 0,60 0,89
3HC -0,39 0,25 0,13 0,43 -0,20
edekT
p 0,09 0,30 0,59 0,07 0,41
JIAK -0,10 0,35 -0,19 0,36 0,12
edekT
p 0,64 0,10 0,38 0,08 0,58
' -0,17 0,12 -0,09 -0,03 0,46
edekT
p 0,56 0,70 0,77 091 0,08
KH3 0,08 -0,23 0,03 -0,18 -0,13
edekT
p 0,83 0,54 0,94 0,64 0,73
K3 0,17 0,42 -0,57 0,35 0,42
edekT
p 0,75 0,41 0,24 0,50 0,41
Engel -0,09 -0,07 -0,13 -0,08 -0,08
p 0,49 0,60 0,32 0,52 0,53

IIpumimka: BIIK - saabvnpoesa kucaoma; Kb3 - kap6amaszenin; JITI - aamompuein; JIEB - aegimi-

payemam; OK3 - okckap6aseniH; 3HC - 30Hicamio;

3enam; JIAK - nakocamio.

3 anaJsizy TabJsuii BUAHO, 1[0 YAaCTOTA 3a/-
HbOI'0 JOMIHYHYOr0 pUTMY, aMILIITY/a eNiJIenTH-
dopMHUX GeHOMEHIB Y MOHOOJIIPHOMY Ta 6imo-
JIIPHOMY MOHTa)XKaX, a TaK0XK Micue JioKasizauii
enienTUGOPMHOI aKTUBHOCTI He KOpEeJIIOTh 3
epeKTUBHICTIO )KOJHOIO 3 JLOC/AIKYBaHUX MpPO-
THHala 0BUX IpenapaTiB abo 3 epeKTUBHICTIO Xi-
pypriuHoro JyikyBaHHd 'C. OTpuMaHi faHi 03BO-
JISIIOTb 3p0O6UTH BUCHOBOK, 1110 TIOTOYHUIN PHUiOM
NPOTUHANAA0BOI Tepalil He MaE CYyTTEBUX KOpe-
Jsuin 3i aminamu Ha EET' y nanienTis i3 I'C. JIuiue
JlJIs1 OKCKapb6aseniHy BUSIBJIEHO TPU KOpeJisiLiii-
Hi 3B’I3KY, TOAi SIK JJisl iIHIIMX penapariB Kijb-
KiCTb KOpeJisillii He NepeBUILY€E OJHY-ABi cl1abKi
3B’s13KkM. BasnbnpoeBa kucsoTta, kapbamaseniH, Ja-

TIIM - monipamam; KJ/Ib — kao6a3zam; K/13 — kaoHa-

MOTpHUTiH, KJIOHa3emnaM, nperabasil, nepaMmnaHes
i ¢eHobapbiTays He NPOLEMOHCTPYBAIU KOLHUX
KopesAniu i3 napamerpamu EEI. Anani3 BruvBy
nonepenHboi Tepanii Ha 13 mapametpiB EET Bu-
SIBUB, 1[0 JIAKOCaMiJl Y aHaMHe3i MaB HaWOiJIbIILy
KifbKicTb Kopessuin (wicte) i3 ganumu EET Lle
MOKe O6yTH MOB’SI3aHO 3 THUM, I1I0 JIAKOCaMi/| € HO-
BUM IIpenapaToM, SKUH JIMLIe HellloaBHO N04YaB
BUKOPUCTOBYBATHUCA B YKpaiHi i, MOXJ/IMBO, MaB
Oi/BIINI BIJIMB Yepes Te, 1110 KO0 3aCTOCOBYBAIH
Ha Mi3HiX eTanax Tepanil. OgHaK KopeaAamin Mix
MOTOYHUM MPUKMOMOM JIaKOCaMiZly Ta mapameTpa-
mu EET He BusBseHo. llle ogHuM dakTopowm, 1110
JIeMOHCTPY€E 3HAa4YHy KIJIbKICTb KOpeJsdLil, € 3a-
rajibHa KiJIbKiCTb ClIp06 NpoTHHANafoBoi Tepartil.
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BisiblicTh npenapatiB MOKa3aau Julle OLHY-/Bi
Kopesslii, a Mi>k kap6baMaseniHOM, 30HicaMiJioM,
KJIOHa3enaMoM, IlepaMilaHesIoM, BirabaTpUHOM i
deHobapbiTasIoM KopesLil He 3Hal/leHo. Yci BU-
sIBJIEHI KopeJisuii 6y c1TabKUMMU.

BHUCHOBKU

1. BnsiuB EET Ha edpeKkTUBHICTh MeIUKaMeH-
TO3HOTO JIIKYyBaHHs IOKa3aB TaKi BaXJIUBi pe-
3yJIbTATHU:

e OinaTepanbHa akTUBHicTh Ha EET acotito-
€TbCA 3 ripimow epeKTUBHICTIO 30Hicami-
Ay,

e OisblIa yacToTa eniienTuPopMHUX peHo-
MEHIB, iX CepilHICTh Ta BOTHUILEBE BIIO-
BisibHeHHd Ha EEI" kopesoroTs i3 ripuioro
epeKTUBHICTIO JieBiTipalieTamy;

e TUNOBA eNiJenTHPOPMHA AKTUBHICTb Y
nepejHbO-CKPOHEBOMY perioHi Moxe 6y-
TH IOB’si3aHa 3 Tripiol epeKTHUBHICTIO
JIaMOTpPUTiHY;

. N
/NG /N
11 1

e Gisblia yactoTa po3ps/iB Ha EET BniuBae
Ha riputy epeKTHUBHICTb JJaKOCaMify.

2. He BUSIBJIEHO 2KO/JHOTO 3B’SI3Ky MiX JlaHU-
MU EETl' | NO3UTUBHUMHU pe3yJibTaTaMHU JIiKyBaH-
HA IPOTUHANAaJ0BUMU IpenapaTaMy. Takox He
BUSIBJIEHO KopeJsisniit mixk fanumu EET Ta edek-
THUBHICTIO XipypriyHoro jsikyBaHHd ['C.

3. [loToyHUH NpUHOM MPOTHUHAMAAOBOI Te-
pamnii He AeMOHCTPY€E 3HAYHUX KopeJslii i3 aa-
HUMHU eJieKTpoeHledasorpadii y naiieHTiB 3 emi-
JIENCI€l0, COPUYMHEHOK TiNOKaMIaJbHUM CKJle-
po30M.

4. HaiiBUILIUH CTYNiHb KopeJssuii 6yB BUSB-
JIeHUH MiXK HadABHICTIO JIBOGIYHOI emijienTu-
dopMHoi akTuBHOCTI Ha EET i 3HMKeHHAM edek-
TUBHOCTI 30HicaMizay.

5. oguux kopensuiit mixk ganumu EET i pe-
3yJbTaTaMU XipypriyHoro JiiKyBaHHA emniJencii
BHACJIiIOK FiOKaMNaJbHOTO CKJIepo3y He 6yJo
BUABJIEHO.
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MOPIBHA/IbHA XAPAKTEPUCTUKA
K/IIHIKO-/IABOPATOPHUX MAPAMETPIB
NOCJIAMKEHHA Y JITEM, AKI XBOPIJIU HA COVID-19,
TA BAKLUMHOBAHUX MPOTU COVID-19
(YEPE3 6 MICALIIB)

TI'opaeunko 0. M., I'euko X. A.

JBH3 «Yczopodcbkull HayioHaabHUll yHigepcumemy», meduuHull pakyaemem, kaghedpa nediampii
3 dumsavumu iHpexkyiliHuMu xgopobamu, M. Yxc2opod

Pe3tome. Bcmyn. [Iporpamu BakuuHanii npotu COVID-19 BrJro4au AiTed HabaraTo misHilie, HiXk Jopoc-
JIVX, 4Yepe3 BiJICYTHICTb paHHIX AaHUX PO 6e3MneKy, epeKTUBHICTD i BiTHOCHO JieTKUH Mpodisb 3aXBOPIOBAHHS
B NeJiiaTpU4Hii nonyasuil.

Mema docaidsceHHs. JlocaiIuTH Ta MpoaHali3yBaTH JaHi KJIiHiIK0-1ab0paTOPHUX MapaMeTpiB y [iTeH, AKi
xBopisin Ha COVID-19, Ta BakiuHoBaHux npotu COVID-19 (uepe3 6 Mics1iB).

Mamepiaau ma Memodu. 3[iliCHEHO TPOCIeKTHBHe KJiHiKO-J1abopaTopHe O6GCTEeXXeHHS [iTeH, SAKi
nepexBopisii Ha COVID-19 (n=68), Ta BakiuHoBaHuX npoTu COVID-19 (n=31) npoTsAroM 6 MicsIIiB.

Pe3ysabmamu docaidsceHs. BusiBaeHi ;ocToBipHi BigMiHHOCTI y rpymi giTeH, ki xBopisu Ha COVID-19, micis
JIiKyBaHHSA 4yepe3 6 MicALliB Ta B KOHTPOJIbHIN Ipymi, a TakoX y rpyni Ao i nicisa BakuuHauii npotu COVID-19
yepes 6 MicsALiB 3a TaKUMH napametpamu: Li1-2 (p,<0,01; p,<0,01, i3 nepeBaxkaHHsAM y 6 Ta 4 pa3u BiANOBIHO);
L1-4 (p,<0,01; p,<0,01 i3 nepeBaxkanHaAM y 6 i 4,6 pasy BianosigHo), l1-6 (p,<0,01; p,<0,01 i3 nepeBaxkaHHAM y
3,3 Ta 3,2 pasy Bignosiguo), l1-10 (p,<0,01; p,<0,01 i3 nepeBaxkanHsaAM y 6 Ta 4,8 pasy BignosiaHo). PiseHb npo-
KaJIbIIUTOHIHY NIPe3eHTyBaB BiporifHi BiAMIiHHOCTI y 060X rpynax (p,<0,01; p,<0,01), y aiTe#, sAxi nepexsopinu
Ha COVID-19, 3umkeHHs piBHA y 18 pasiB, y rpyni BakiyuHoBaHux npotu COVID-19 - B 1,4 pa3y, 110 ckji1ajano
AOCTOBIpHY BiZAMIHHICTb MK TOKasHUKaMu P,<0,01, asie BCi 3HaYeHHA BapilOBav B MeXax pepepeHTHHUX BeJsu-
4uH. CriocTepiranoca A0cToBipHe 3HWKeHHs nokasHukis CPII (p,=0,01) ta /I-numepy (p,=0,01) y nocTBakuuHo-
BaHUX JIiTel yepe3 6 MicAIiB, ajle, 3HOBY-TAKH, ¥ MeXax pepepeHTHUX BEJTUUNH.

BusiBJIeHO Z0CTOBIpHI mifBUILleHHs piBHA aaunoHekTuHy (p,<0,01; p,<0,01; p,<0,01) y o6ox rpymax ta
MiXK HUMH, 3 BapilOBaHHAM y Mexax pedepeHil. [IpocTexxyBasocs BiporiHe miziBUIneHHS piBHSA pepUTUHY
(p,=0,002; p,=0,05) y 060x rpynax i mopsisj - BiporiZine 3HW>KeHHsl 3Ha4eHb sienTuHy (p,=0,01; p,<0,01).

BucHogku. [Ipu mopiBHSHHI MIXKTPYTIOBUX JaHUX aHTHUTIJI 10 CITAaWKOBOTO 6ijiKa 6y/v BUSIBJIeHI HeTOCTOBIipHi
BiaMiHHOCTI MiX piBHsAMH (344,71+87,62 npotu 315,67+74,91 BAU/mu, p=0,11), mo cBiAYUTH PO Ai€BiCTb
npoBeAeHol BakiMHalil y aitedd. He cnocTepirasocs AocToBipHUX BigMiHHOCTEeN MiX piBHAMM BiTaminy D3
(33,63%5,17 npotu 34,68+2,91 Ta MopiBHSAHO 3 JAHUMU KOHTPOJIbHOI rpynu 35,27+4,28 Hr/mJ, npu p1=0,54;
p2=0,29) 3HavyeHb Zn (14,75+4,27 npotu 16,47+4,35 Ta MOpiBHAHO 3 JaHUMHU KOHTPOJIbHOI rpynu 16,28+3,05
MKMoJib/J1, npu p1=0,85; p2=0,07).

Knwoudogi ciioBa: COVID-19, BakiiuHallisl, KJIiHiKO-JTabopaTOpHE A0CTiPKEHHS, TiTH.

Comparative characteristics of clinical and laboratory parameters of the study in children who were
sick by COVID-19 and vaccinated against COVID-19 (after 6 months)
Horlenko O.M., Hechko KA.

Abstract. Introduction. The vaccination programs against COVID-19 included children much later than adults
due to the lack of early data on safety, efficacy and the relatively mild disease profile in the pediatric population.

The aimto investigate and analyze the data of clinical and laboratory parameters in children who were sick
with COVID-19 and vaccinated against COVID-19 (after 6 months).

Materials and methods. A prospective clinical and laboratory examination of children who became ill with
COVID-19 (n=68) and vaccinated against COVID-19 (n=31) within 6 months was carried out.

Results. Significant differences were found in the group of children, who were sick by COVID-19, 6 months
after treatment and the control group, as well as in the group before and after vaccination against COVID-19
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after 6 months, according to the following parameters: 11-2 (p6<0.01; p7<0.01, with a predominance of 6 and 4
times, respectively); 11-4 (p6<0.01; p7<0.01 with a predominance of 6 and 4.6 times, respectively), I1-6 (p6<0.01;
p7<0.01 with a predominance of 3.3 and 3.2 times, respectively), [I-10 (p6<0.01; p7<0.01 with a predominance of
6 and 4.8 times, respectively). The level of Procalcitonin presented significant differences in both groups (p6<0.01;
p7<0.01), in childrenwho were sick by COVID-19, the level decreased in 18 times, in the group vaccinated against
COVID-19 - in 1.4 times, which was a significant difference between indicators pg<0.01, but all values varied within
the reference values. A significant decrease in CRP (p6=0.01) and D-dimer (p6=0.01) indicators was observed in
post-vaccinated children after 6 months, butagain, within the reference values. Significant increases in the level
of Adiponectin (p6<0.01; p7<0.01; p8<0.01) were found in both groups and between them, with within the refer-
encerange variations. A probable increase in the level of Ferritin (p7=0.002; p8=0.05) was noted in both groups
and there was a probable decrease in Leptin values (p7=0.01; p8<0.01).

Conclusions. The unreliable differences between the of Anti-SARS-CoV-2-S1-RBD levels, were found
(344.71+87.62 vs. 315.67+74.91 BAU/ml, p=0.11), which indicated the effectiveness of the vaccination in
children. No significant differences were observed between the levels of vitamin D3 (33.63+5.17 vs. 34.68+2.91
and in comparison with the data of the control group 35.27+4.28 ng/ml, with p,=0.54; p,= 0.29) of Zn values
(14.75+4.27 against 16.47+4.35 and in comparison with the data of the control group 16.28+3.05 pmol/], at

p,=0.85; p,=0 ,07).

Key words: COVID-19, vaccination, clinical laboratory research, children.

Bctyn

[Ilporpamu BaknuHauii npotu COVID-19
BKJIIOYAJIU iTed HabaraTo MisHille, Hi*XK Jopoc-
JIUX, 4epes BiJICyTHICTb paHHIX JJaHUX Npo 6e3ne-
Ky, epeKTUBHICTb 1 BifjHOCHO serkuil npodinb
3axBOPIOBAaHHA B NeJiaTpyUyHii nonyssiii. Xouya
iMyHHa cucTeMa JiiTeld QyHKLiOHA/IbHO BiApi3Ha-
€TbCA BiJj IMyHHOI CUCTEMU NIPECTAaBHUKIB IHIIUX
BiKOBUX IpyI, po3po6Ka BaKLUHM, CleliaJbHO
3po06J1eHOIl JJ14 eAiaTpUYHOI oMy s i, 3/1e6i/b-
1oro o6MexxyBasiacsi TATPYBaHHSM /103U Ipena-
paTiB, po3pobJieHUX MepeBaXKHO [AJs JAOPOCIUX
[1]. BogHouac y Hall yac npu po3po6JieHHI HOBUX
BaKI[MH BUKOPHUCTOBYETLCA BiKOBa JeecKasallisi:
nic/si BCTAHOBJIEHHS 6e3MeKu Ta ePpeKTUBHOCTI
y Z0POCJOMY HaceJIeHHi 3a/y4aloTbCs W BUBYa-
I0ThCS BCi MoJIoiIi KoropTH [2].

Kinbka BakuuH npotu COVID-19 6ynu cxBa-
JIeHi 1J1s1 BUKOPUCTAaHHA y [liTel Ta/abo mifiT-
kiB, BkJoudatoud Comirnaty (Pfizer), Spikevax
(Moderna) i CoronaVac (Sinovac Biotech). Ha
cboroAHilHiA geHb BakinuHa Pfizer-BioNTech
npotu COVID-19 (BNT162b2) € eauHo0 Bak-
[JUHOIO, CXBAaJIEHOO YMpPaBJ/iHHAM 3 KOHTPOJIIO
3a fIKICTIO Xap4OBUX NPOAYKTIB i MeJMKaMeHTIB
(FDA) pnia niteit Bikom 12-17 pokiB y CHIA. Kpim
Toro, y 4epBHi 2022 p. FDA Bujano ekcrpeHui
03Biz1 HA BUkopucTaHHs BNT162b2 i Bakuu-
HU Moderna aJ1s oci6 BikoM Bij 6 MicauiB go 5
pokiB. Xo4ya iHTrpeAi€eHTH B LUX MNeJiaTPUIHUX
BaKILIMHAX He BiApIi3HAIOTHCA Bif, penentyp AJs
JlOpOCJINX, 103y 6Y/JI0 CKOPUTOBAHO 3aJI€XKHO Bij,
Biky. X04a BaKUMHHU JIIOTh JeL0 M0-pi3HOMY, yCi
BOHHU TOTYIOTb IMYHHY CHUCTEMY JIIOAWHH, 11100
3anob6irtu 3apakeHHi0 SARS-CoV-2 ab6o, gKIio
BOHHU iHQIKYIOTbCS, 3a006irTy BaXKKid XBOpo6i
[3.,4].

MeTa aocaigKeHHs

JocsiguTu Ta npoaHasnidyBaTHU JaHi KJiHi-
KO-71abopaTOpHUX MapaMeTpiB y JliTell y AuUHa-
Mili NpoTAroM 6 MicsLiB: y THUX, AKI XBOPIJIU Ha
COVID-19, Ta BakuuHoBaHux npotu COVID-19.

Marepiasim Ta MeTOAM

34ilicHeHO TpOoClNeKTHBHe KJiHiKo-/1a60-
paTopHe 0OCTeXeHHs1 Irpynu aitel (rpyma 1) 3
inenTudikoBanum COVID-19 (n=68), ski 3Haxo-
JINIMCS Ha aMOy/laTOPHOMY JIiKyBaHHI B moJi-
KJIIHIYHOMY BiffisieHHI MicbKoi 6araTonpodiib-
HOI KJIIHIYHOI JIiKapHi M. Y>Kropo/, nopiBHSHO 3
rpynolo BaKLIMHOBAaHUX JiTed (rpyna 2) npoTu
COVID-19 (n=31) ymnpogoBx 6 MicauiB. KoHt-
poJibHA rpy1na BKJ/OYasa 3J0poBUX AiTel (n1=28),
iIeHTUYHUX 32 BIKOM Ta aHTPONOMETPUYHUMH
napameTpaMu. [IpoBesieHO KJiHiIKO-/TabopaTOpHi
JlOCJIiPKeHHS, IKiI BKJ/II0Yasu GioXiMiuHe, iMyHO-
JioriyHe 06CTeXeHHS, MapKepH 3anajbHO-eH/[0-
KPUHHOI peryJsuil.

Pe3ysibTaTH AOC/IiJKEHb

MPHK-Bakiuau SARS-CoV-2 (BNT162b2)
Ta (MRNA-1273) 6ynu cxBajsieHi EBponelcbKUM
areHTCTBOM i JlikapCbKHUX 3aco6iB Ta YmpaBJiiH-
HSIM 3 KOHTPOJIIO 32 NPOAYKTaMHu U Jjiikamu CIIA
(FDA) n1g BUKOpUCTaHHA y AjiTel BikoM Bif 6 Mi-
csaniB. lli BAKIIMHY NPONOHYIOTH YYA,0BUN 3aXUCT
BiJl BOXKKHX 3aXBOPIOBaHb y AiTeH [5].

3a pgaHuMu MiHicTepcTBa OXOpPOHM 3/10-
poB’s YKpaiHu, 3rigHo 3 Hakasom Ne1477 Bif
17.07.2021, 3aTBepaxeHo pekoMeHganii Hauio-
HaJIbHOI TEXHIYHOI IPyIU eKCIepPTiB 3 IMyHOIIPO-
biakTUKU PO MOXJIMBICTH BaKLMHaLil giTel
BikoM BiJ; 12 pokiB BakyuHoto Comirnaty, Pfizer-
BioNTech.
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Ha ocHOBI HafiBHUX HAYKOBUX JOCJi/JKeHb,
pexkoMmeHganin BOO3 3 BiagnoBifHMMU 3MiHa-
MU Jo iHcTpykIii BakuuHu Comirnaty/Pfizer-
BioNTech, fmanu#i mpemapaT /J03BOJIEHO BUKO-
PUCTOBYBATHU AiTAM BiKOM Bif 12 pokiB B Ykpai-
Hi. 32 po3p06JEHUMU pPeKOMeHJal[iIMU AiTSIM i3
12 pokiB BBoAWIU 2 A03U BakuHUA Comirnaty/
Pfizer-BioNTech no 0,3 ma 3 iHTepBasiom y 21-
28 faHiB i3 HEOOXiHUM JOTpUMaHHAM 14-neH-
HOI'0 iHTepBaJly MDX BBeJEHHAM BaKLWHU Bij
COVID-19 Ta iHmuMu xBopobamu [6].

Y HamoMy [OCHiZpKeHHI po3rjadpaaucs
[NOKA3HUKU JUTAYOr0 OpraHisMy y BiAIIOBiAb Ha

BaknuHauito npotu SARS-CoV-2 ta nopiBHAHO 3
nepeHeceHomw iHdekuieo COVID-19, yepes 6 Mi-
CALIB, LJIAXOM BU3HAaYe€HHA MapKepiB 3anaJeH-
Hf, IMyHHOI BiAIIOBiZi, cTaHy TUpeoifHOl cucTe-
MU Ta TOPMOHIB ’KUPOBOI TKAHWUHU. BakyuHanis
3JiMCHIOBaJIacsl B paMKax IEpBUHHOI cepii Bak-
nuHanii (To6To nmepiuui ABi 103U BBeJleHi 3a pe-
KOMeHZI0BaHUM rpadikoM) Ta BBeJeHUX [0 3a-
peectpoBaHoi iHdekI1lii. Mu nmopiBHsAIU cucTeM-
Hi piBHi aHTUTiN (Anti-SARS-CoV-2-S1-RBDIgG)
y niarpyni iHpikoBaHHX i BAKLIMHOBAHUX JiTel
(Tabu. 1).

Tabauys 1
PiBHi Anti-SARS-CoV-2-S1-RBDIgG y rpynax gocjii;KeHHs
1 rpyna 2 rpyna
(n=68) (n=31) PiBeHb CTaTHCTHYHOI
JlaGopaTOpHi NOKa3HUKU Mim Mim 3HA4yLLOCTI
Yepes 6 micauis nicias | Yepes 6 micAniB miciasa (p)
JIIKyBaHHA BaKIMHAaLii

Anti-SARS-CoV-2-S1-RBD IgG
(BAU,/m1) 344,71+87,62 315,67+£74,91 0,11

[Ipy nopiBHAHHI JAaHUX aHTUTII A0 CHau-
KOoBOro 6isika 6y/d BUsSBJEHI HeJOCTOBIipHI Biz-
MiHHOCTI Mix piBHAMU (344,71+£87,62 mnpoTu
315,67+74,91 BAU/mu1, p=0,11), 1110 CBifYUTB PO

JI€BICTb NpoBe/ieHol BakMHauil y gited. Hai aa-
Hi CNiB3BY4YHI 3 JaHUMHU 6araTbox HAyKOBL|B [7].

Bysio focaigeHo fUHaMidHi piBHI IOKa3HU-
KiB MeTab6oJiyHOro nyay (TabJ. 2).

Tabauys 2
[loka3HUKHU MeTa6o0JIiYHOr0 Ny/1y B AUHAMILi
1 rpyna 2 rpyna
(n=68) (n=31)
JlaGopaTopHi KOHTp((::I:Z}; rpyna M+m Mzm
NMOKa3HUKU M
=m Yepes 6 micaniB micas Yepe3 6 micaniB micas
JIIKyBaHHS BaKIMHaIii
34,68+2,91
Bitamin D3 ’ ’
35,27+4,28 33,63+5,17 (p,=0,54;
(30-70, ur/mn) p,=0,29)
7n 16,47+4,35
(12-25, MKMOJIb/1) 16,28+3,05 14,75+4,27 (p,=0,85;
p,=0,07)

IIpumimku: p, — docmosipHicmb 6idMIHHOCMeEU MIXC 3HAYEHHAMU NOKA3HUKIE Yepes 6 Micayis nicas
8AKYUHAYI Ma KOHMPOALHOI 2PYNOI0; p, — 00CMOBIPHICMb 810 MIHHOCMENl MIJHC SHAUEHHAMU NOKAZHUKIE
uepe3 6 MicsYyie nicada 8aKkyuHayii ma nokasHukie y nayienmis, ki xgopiau Ha COVID, yepes 6 micayie

nicas AlKy8aHHs.

3a ;aHUMU TabJMli 2 He ciocTepiransocs Ao0-
CTOBipHHUX BiAMiHHOCTEeH MiXK piBHAMU BiTaMiHy
D3 (33,63+5,17 npotu 34,68+2,91 Ta nopiBH4-
HO 3 JAQHUMM KOHTpoJibHOI rpynu 35,27+4,28
Hr/ma, npu pl=0,54; p2=0,29), 3HayeHb Zn
(14,75+4,27 npotu 16,47+4,35 Ta mnNOpiBHSA-

HO 3 JJaHUMM KOHTpoJibHOI rpynu 16,28+3,05
MKMoJIb/J1, ipy p1=0,85; p2=0,07).

TakoX po3rJisHEMO psAJ LIMTOKIHIB Ta iHIII
MapKepHu 3anajbHOi peaklil AUTAYOr0 OpraHis-
MY Ta IX NOPiBHAJIbHI JUHAMIYHi XapaKTepUCTH-
KU Y JOCAipKyBaHUX rpymnax (Ta6J. 3).
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Tabauuys 3
IlopiBHAJIbHI JUHAMIYHI XapaKTepUCTUKU I0OKAa3HUKIB 3ala/IeHHA y rpynax
NOCTKOBiZHMX i BAKIIMHOBAHUX JiTel

1 rpyna 2 rpyna
KonTposibHa (n=68) (n=31)
JlaGopaTopHi rpyna Mtm M+m
NOKa3HUKH (n=28) _ } .
M+m Yepes 6 micAnis Ilepen, Yepes 6 micAnis
nmicJis JIiKyBaHHA BaKIMHaIli€10 nmic/ig BaKuHaLii

0,67+0,12

L1-1 0,68+0,07 (p,=0,69;
(0-11, /M) 0,65+0,06 0,66+0,62 (p,=0,08) p,=0,43;
p,=0,93)

1,57+0,65

Ln-2 0,40+0,09 (p,<0,01;
(0-10, /M) 0,34+0,15 1,88+0,89 (p,=0,07) p,<0,01;
p,=0,09)

0,91+0,42

L1-4 0,20+0,08 (p,<0,01;
(x0 0,5, r/mn) 0,17+0,04 0,99+0,61 (p,=0,08) p,<0,01;
p8=0,5 1)

2,18+1,03

L1-6 0,69+0,32 (p,<0,01;
(0-10, /M) 0,77+0,04 2,53+1,07 (p,=0,20) p,<0,01;
p,=0,13)

2,43%+1,51

I1-10 0,51+0,12 (p,<0,01;
(0-20, or/mi) 0,48+0,06 2,87+1,92 (p,=0,24) p,<0,01;
p,=0,26)

6,73+5,02

v-I®H 7,48+1,71 (p,=0,43;
(20 15,0, ir/mn) 8,01+0,32 6,23+4,82 (p,=0,11) p,=0,18;
p,=0,64)

3,09+1,66

®HII-a 3,31+0,86 (p,=0,52;
(10 6, nr /M) 3,62%0,31 3,17+1,30 (p,=0,08) p.=0,10;
p,=0,79)

8,25+5,74

HeonrTepun 6,97+1,41 [p6=0,23;
(10 10, Hvoun /1) 7,61£1,50 8,68+6,39 (p,=0,10) p.=0,57;
p,=0,75)

C-peakTUBHMI 1,5820,82
npoTeiH 1,91+0,53 1,64+0,73 2’0?:0'39 (p5_=0'01_;
(<3, mr/) (p;=0,41) p,=0,08;
’ p,=0,72)

1,02+0,02

IIpoka/bUU-TOHIH 1,49+0,35 (p,<0,01;
(0-11, ur/mn) 1,6120,23 0,090,01 (p.=0,13) p.<0,01;
p,<0,01)

3,02+0,65

di6puHoreH 2,84+0,29 (p6=0,16;
(2-4, /) 2,77%0,33 2,97+0,57 (p,=0,39) p.=0,07;
p,=0,70)
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0,30+0,09
J-numep 0,35+0,03 (p,=0,01;
(mo 0,5, MKr/m) 0,33£0,05 0,28+0,14 (p.=0,07) p,=0,13;

p8=0,47)

[Ipumimku: p, — docmogipHicmb 8i0MIHHOCMeU MIXHC 3HAYEHHAMU NOKA3HUKIE neped 8aKYUHAYIE
ma KOHMPOJIbHOI0 2pynok; p, — 0CmMogipHicmb 8i0MIHHOCMeU MINC 3HAYEHHAMU neped 8aKYUHAYIEW
ma nicaa 6aKyuHayii; p, — docmogipHicmy 6I0MiHHOCMeU Midi¢ 3HAYEHHAMU NOKA3HUKIG Yepe3 6 Micayis
nic/st 8aKYyuHayii ma KOHMpOJAbHOK 2pynow; p, — docmogipHicmos 6i0MIHHOCMeEU MIHC 3HAYEHHAMU
NOKA3HUKIB uepe3 6 Micsyis nicasa aKYuHayli ma nokasHukie y nayieHmis, ski xgopiau Ha COVID, yepe3

6 Micsayie nicas AIKYy8aHHSI.

3rigHo 3 Tabuauner 3, BUSBJIEHI OCTOBipHIi
BifIMIHHOCTI y rpynax KOHTPOJBHIK 1 micaa
JIiIKyBaHHSl 4yepe3 6 MicsALiB Ta rpymni nepej
BaKIMHali€l0 i 4yepe3 6 MicAliB 3a TaKUMH
napamerpamu: ln1-2 ((p,<0,01; p,<0,01, 3 me-
peBakaHHSM y 6 Ta 4 pasu BignosigHo); [1-4
(p,<0,01; p,<0,01 3 nepeBakaHHsAM y 6 i 4,6 pasy
Bianosiauo), ln-6 (p,<0,01; p,<0,01 3 mepesa-
»kaHHAM y 3,3 Ta 3,2 pa3sy BignosigHo), 11-10
(p,<0,01; p,<0,01 3 nepeBaxkaHHam y 6 Ta 4,8
pasy BigmoBizHO). PiBeHb MNpOKaJbLUTOHIHY
npe3eHTyBaB BiporiaHi BiaMiHHOCTI y 060X rpy-

nax (p,<0,01; p,<0,01), y mocTKOBifHUX AiTeH
3HWXKeHHA piBHA y 18 pasiB, y rpymni BakyuHo-
BaHUX - B 1,4 pa3y, W0 CKJaJajo AOCTOBIpHY
BiZIMiHHICTb Mi>K OKazHuKaMu p,<0,01, ase Bici
3HaueHHd BiJjnoBifasu pepepeHTHUM BeJIUYHU-
HaM. CrocTepiranocs JOCTOBipHe 3HWKEHHA 10-
Ka3HUKiB C-peakTuBHoro npoteiny (p,=0,01) ta
N-pumepy (p,=0,01) y nocTBaKIMHOBaHUX AiTeN
yepes3 6 MicsLiB, ajie, 3HOBY-TaKH, y MeXax pe-
depeHTHUX BeJUMYHH. Po3risiHeEMO iMyHOrpamy
B AiiTed J0CaiIKyBaHUX rpyn (Tab1. 4).

o _ _ o Tabauys 4
JvMHaMi4yHI NOKa3HUKM iIMYHOIrpaMH y AOCIiAXKYBaHUX AiTeHr
1 rpyna 2 rpyna
KonTpo/ibHa (n=68) (n=31)
JlaGopaTopHi rpyna Mzm M+m
MOKa3HUKH (n=28)
Mzm Yepes 6 micALiB Ilepen Yepes 6 micALiB
nmic/iA JiKyBaHHSA BaKIMHaIli€I0 mic/ig BaKknuMHauii

1,41+0,34
IgM 1,39+0,24 (p,=0,79;
(0,31-1,79, r/1) 1,3720,06 1,5320,44 (p,=0,67) p.=0,54;
p,=0,18)

10,08+2,63
IgG 10,95+0,46 (p,=0,08;
(6,98-15,49, r/1) 11,02+0,07 10,21£2,29 (p,=0,43) p.=0,06;
p,=0,80)

14,63+5,31
IgE 14,42+6,01 (p,=0,89;
(20 120 MO /m1) 15,3845,07 13,61+4,24 (p,=0,51) P.=0,58;
p,=0,31)

1,77+0,63
IgA 1,73+0,52 (p,=0,79;
(0,61-3,48, r/1) 1,69+0,43 1,7520,44 (p,=0,75) P,=0,58;
p,=0,86)

[Ipumimku: p. — docmogipHicmb 6i0MIHHOCMeEU MIXC 3HAYEHHAMU NOKA3HUKIE neped 8aKYUHAYIE
ma KOHMpO/IbHOKW 2pynor; p, — 00CMOSIpHICMb 8I0MIHHOCMEU MINC 3HAYEHHAMU Neped 8aKYUHAYIE
ma nicaa 6akyuHayii; p, — docmogipHicmy 8i0MiHHOCMeU Midi 3HAYEHHAMU NOKA3HUKIE Yepe3 6 Micayis
nicAs 8AKYuHayii ma KOHMpOo/bHOW 2pynoi; p, — docmogipHicmb 8i0MIHHOCMeU M 3HAYEHHAMU
NOKA3HUKIB uepes 6 Micsyis nicas aKYuHayli ma nokasHukie y nayiecHmis, ski xeopiau Ha COVID, yepe3
6 Micsyie nicas AIKYy8aHHSI.
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3a gaHuMH Tabsuli 4, OCTOBIpHUX BiMiH- MUy AiTel sk nicis nepeHeceHoro COVID-19, Tak
HOCTeN MiXK MOKa3HUKaMU iMYHOTpaMu He O6y/s0 iy BakUMHOBaHUX JiTel npotu COVID-19 y Tep-
BUSIBJIEHO, 110 CBIYUTH NPO MDKTPYIOBY ifleH-  MiH yepe3 6 MicAuiB. Po3risiHeMo JaHi TUpeoif-
THUYHICTb, 260 HAOJIMKEHICTb 3Ha4eHb iIMyHOr'pa-  HOIO CTATyCy B AOCJIiPKYBaHUX Ipymnax (TabJ. 5).

Tabauys 5
XapakKkTepuCTUKA TUPEOiZHOTO CTaHy B JiTel
1 rpyna 2 rpyna
KoHTposibHa (n=68) (n=31)
JlaGopaTopHi rpyna M+m M=m
NMOKAa3HUKH (n=28)
M+m Yepes 6 micauis Ilepep, Yepes 6 micaAnis
nicsia JJiKyBaHHA BaKIMHALI€I0 nicjiA BakKnuHAIii
TupeoTponHUi 1,4020,39
ropMoH 1,87+0,46 1,26+0,44 &953052; (56:(? '(;)11-;

- 5 7 7 4 4
(0,4-4,0, MkMO /M) p.=0,13)
BistbHU 1,32£0,11
TpHiioATHpOHIH 1,330,08 1,28+0,16 &41306(2; %’6_: (?'6095_‘

- 57 77
(1,2-2,8, HmMoJ1b/ 1) p.=0,21)

14,29+1,22
BisibHUI TUPOKCUH 15,07+2,35 (p.=0,11;
14,22+0,49 13,81+1,17 a 6 i
(12,5-21,0, nMos1b /1) (p;=0,07) p,=0,78;
p,=0,07)

AHTHTIIA JO 5,043,13
THpeonepoKcuasu 5,69+0,11 1,33+1,28 4,92%2,36 (p6:0’87;
(<35, MO/mx) (p,=0,09) p,=0,28;
’ p,<0,01)

I[Ipumimku: p. — 0ocmogipHicme 8I0MiHHOCMEN MidC 3HAYEHHAMU NOKA3HUKIE neped 6aKYUHAYIEH | KOH-
MPOAbHOIO 2pynoro; p, — A0CMOBIpHICMb 8IOMIHHOCMeEU MIXC 3HAYEeHHAMU neped 8aKYUHAYIEW ma nicis 8a-
KyuHayii; p, — docmosgipHicmb 8I0MIHHOCMe Mij 3HAYeHHAMU NOKA3HUKIE vepe3 6 MICAYIe nicAA 6aKYUuHAYIl
ma KOHMPO/IbHOI0 2PYNoko; p, — A0CMOBIPHICMb 8I0MIHHOCMEL Mid 3HA4EHHAMU NOKA3HUKIB 1epe3 6 Micsayie
nic/s 8akyuHayii ma nokasHukie y nayieHmis, siki xeopinu Ha COVID, uepes 6 micsayie nic/s1 AiKy8aHHSI.

3a gaHuMHU TabJuIi crnocTepirasocs Jo-  baraTo gomuciB 6y/10 MPOaHOHCOBAHO HAa TeMY
CTOBipHE 3HM)KEHHsSI 3HaueHb, 30KpeMa THUpeo-  MeTabosiuHoi aganTanii npu COVID-19, Tomy 06-
TPOMHOTO TOPMOHA Yy 060X JOCHIPKYBaHUX IPy-  I'PyHOBAHHUM € JOCJi/PKEHHS PiBHS FTOPMOHIB HU-
nax (p,<0,01; p,<0,01) Ta BiILHOTO TPUHOAM-  POBOI TKAHWHHU Y JOCJAI/KYBaHOTO KOHTUHTEHTY
poHiny (p,=0,05) y rpyni mocTkoBigHuX AiTed.  (Tab.. 6).

Tabauys 6
AHaJ1i3 NOKa3HUKIB MeTa60/IiYHOr0 roMeoCcTasy y J0C/AiA)KyBaHUX Irpynax JiTen
1 rpyna 2 rpyna
KonTposibHa (n = 68) (n=31)
JlaGopaTopHi rpyna M=m M=m
NMOKa3HUKH (n=28)
M+m Yepes 6 micALnis Ilepep, Yepes 6 micaLnis
nmicJis JIiKyBaHHSA BaKIMHaIli€10 nic/ig BaKyuHaIii
88,41+15,35
depuTuH 82,37+12,11 (p,=0,09;
(7-140, ur/mn) 77,07£10,40 96,81+£20,67 (p,=0,08) p,20,002;
p,=0,05)
12,14+2,61
AJNNIOHEKTUH 8,95+3,24 (p,<0,01;
(5-18,6 mxr/m1) 7,73+0,86 8,3528,62 (p.=0,06) p.<0,01;
p,<0,01)
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6,19+1,17
JlenTvH 6,53+1,71 (p6=0,37;
(2,05-11,09, ur/mx) 6,97+0,32 4,0820,61 (p,=0,19) p,=0,01;
p,<0,01)
1,58+0,71
C-menTuj, 1,61+0,62 (p6=0,86;
(0,81-3,85, ur/m) 1,4320,08 1,56+0,43 (p.=0,13) p,=0,27;
p,=0,86)

[Ipumimku: p, — docmogipHicme i0MIHHOCMEU MiXC 3HAYEHHAMU NOKA3HUKIE heped 8aKYUHAYIEH
ma KOHMpO/IbHOKW 2pyno; p, — 00CMOSIPHICMb 8I0MIHHOCMEU MINC 3HAYEHHAMU neped 8aKYUHAYIE
ma nicast 6aKyuHayii; p, — docmogipHicmb 8i0MIHHOCMeU MIXC 3HAYEHHAMU NOKA3HUKIS Yepe3 6 micayie
nicAs 6aKyuHayii ma KOHMpPOJAbHOK 2pynor; p, — docmogipHicmos 6i0MIHHOCMeEU MIXC 3HAYEHHAMU
NOKA3HUKIB uepes 6 micsayis nic/as akyuHayli ma nokasHukie y nayicHmis, ski xgopiau Ha COVID, yepe3

6 MicsYi8 nic/151 AIKYBAHHS.

3a JaHuMH TabJinLi 6, criocTepiraroTbcs J10-
CTOBIpHI MiABUIIEHHA pIiBHA aJUIOHEKTHUHY
(p,<0,01; p,<0,01; p,<0,01) y o6ox rpymax Ta
MDK HHMMM, 3 BapiloBaHHSIM y Mexax pedepeH-
uii. IlpocrexyBasiocss BiporiiHe miABULIEHHS
piBHsa ¢eputuny (p,=0,002; p,=0,05) y o060x
rpynax Ta NopsJ, - BiporiiHe 3HW)XXeHHS 3Ha-
4eHb JientuHy (p,=0,01; p,<0,01). Kisbka nome-
peiHix gocipkeHb eGEeKTUBHOCTI BaKIUHU MPO-
THU JOBroCTpoKoBUX HacuaiakiB COVID-19 3xe-
61/IbILIOT0 NPOJIEMOHCTPYBAJIN 3aXUCHI epeKTH 3
IIMPOKUM /1ialla30HOM OL[iHOK eeKTy, aJje AesKi
He IPOJEeMOHCTPYBa/IM 3arajJbHOrO 3aXHUCHOIO
edekTty [8,9]. MeTopoJiorisi Ta JjaHi, BK/IIOUEHi B
nonepesHi AocaiPKeHHS1, 6yJId HEOAHOPIAHUMU U
Masiu obMexxeHHs. JlocaimkyBaHi nonyssuii pij-
KO 6a3yBaJIMCsl Ha BeJIMKUX NMOMyJALifAX i yacTo
BKJIIOYAJIM HEBEJIUKY KiJIbKiCcThb yyacHUKIB [10,11].
AHani3 pi3Hux edekTiB A1 pi3HOI KiJIBKOCTI /103
BakUUHU 70 COVID-19 He 3aBxAu NPOBOJUBCS
[12]. Bax/1vMBHM y HayKOBUX JOC/iIKEHHSX €
PO3yMiHHA HIOAHCIB IMyHHOI BiANIOBiAi AK Ha iH-
dekiito, Tak i Ha BaKIMHAILilO, 1IJ0 MOXXHA BUKO-
pUCTaTH JAJg Y[0CKOHaJIeHHs abo po3pobKU HO-
BUX BaKIUH, AKi 3jaTHI Kpallle KOperyBaTH Ta 3a-
nob6iraTu NOMMUPEHHIO0 KOPOHaBipycHOI iHbeKIii.

BucHOBKU

1. [Ipu mopiBHSAHHI AJAHUX aHTHUTIJ 0 cral-
KOBOTro 6isika 6y/i1 BUSIBJIEHI HEJOCTOBIpHI MiX-
rpynoBi BiAMiHHOCTI 3a piBHAMU (344,71+87,62
npotu 315,67+74,91 BAU/ma, p=0,11), wo cBiz-
YUTHb NIPO AI€BICTH NpPOBeAeHOl BaKUUHALil y Ai-
Tel.

2. He cnocrepirasiocs 10CTOBIpHUX BiAMiH-
HocTed Mix piBHaAMM BiTaminy D3 (33,63+5,17
npotu 34,68+2,91 Ta NOpPiBHAHO 3 JAHUMU KOHT-
posibHOI rpynu 35,27+4,28 ur/mu, npu pl=0,54;

p2=0,29), 3HayeHb Zn (14,75%4,27 npotu
16,47+4,35 Ta nopiBHAHO 3 JAHUMU KOHTPOJIb-
Hoi rpynu 16,28+3,05 Mkmosb/a, npu pl=0,85;
p2=0,07).

3. BusassieHi f0CcTOBipHI BiAMIHHOCTI y rpymi
Jitei, sski xBopisu Ha COVID-19, nicas nikyBaHHS
yepe3 6 Mics1liB Ta B KOHTPOJIbHIH rpyMi, a TaKkoXkK
y rpyni o i nicada BakyuHayii npotu COVID-19
yepe3 6 MicALIB 3a TaKUMU NapaMeTpamu: [i-2
(p,<0,01; p.<0,01, 3 nepeBaxkaHHAM y 6 Ta 4 pasu
BianosigHo); ln-4 (p.<0,01; p.<0,01 3 nepesa-
*aHHAM Yy 61 4,6 pasy BianosigHo), [1-6 (p,<0,01;
p,<0,01 3 nepeBaskanHsAM y 3,3 Ta 3,2 pasy Bijo-
BisiHO), 11-10 (p,<0,01; p,<0,01 3 mepeBaXkaHHAM
y 6 Ta 4,8 pa3y BianoBigHO). PiBeHb MpoKab-
LUTOHIHY IIpe3eHTyBaB BiporifHi BIiAMIHHOCTI y
o60x rpynax (p,<0,01; p,<0,01), y mocTKOBiJHUX
JliTell 3HIKeHHA piBHA y 18 pasiB, y rpymi Bak-
MHOBaHUX Yy 1,4 pasy, 0 CKJIaJajlo0 LOCTOBIpHY
BiZIMIHHICTb Mi>K oKazHUKaMu p,<0,01, ase Bici
3HayeHHsl BiJNOBifann pepepeHTHUM BeJIUYHU-
HaM. CriocTepiranocs JOCTOBipHe 3HUXKEHHH I10-
KasHMKiB C-peakTuBHOrO npoteiny (p,=0,01) Ta
A-numepy (p,=0,01) y mocTBaKIMHOBaHMX JAiTeH
yepes 6 MicsLiB, ajle, 3HOBY-TaKH, y Mexax pede-
PEHTHHX BEJIUYHH.

4. Cnocrepiranocsa JOCTOBipHe 3HMXKEHHA
3HayeHb TUPEOTPOIIHOI'O FOPMOHA Y 060X J0CIi-
JoKyBaHux rpynax (p,<0,01; p,<0,01) Ta BisibHO-
ro TpukogupoHiny (p,=0,05) y rpymi nocTkoBiz-
HUX JiTen.

5. BusBisieHO JOCTOBipHi MiiBUILlEHHS PiB-
Ha aaunoHekTuHy (p,<0,01; p.<0,01; p,<0,01) y
060X rpynax Ta Mi>k HUMU, 3 BapilOBaHHSM Y MeX-
ax pedepenuii. [IpocTexyBasiocs BiporigHe mij-
BUILeHHA piBHA pepuTuny (p,=0,002; p,=0,05) y
0060x rpynax i nopsi - BiporijHe 3HW>XeHHs 3Ha-
4eHb sienTuHy (p,=0,01; p,<0,01).
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10 BIIOMA ABTOPIB ) KYPHAJIY
«I[TPOBJIEMH KJITHIYHOI IEIIATPII»

VY xkypHasi myOmiKylOTbCS MaTepiaiy, sKi paHillle He APYyKyBaJluCS 3 PI3HMX acHeKTIB memiarpii Ta
CTIIOPIIHEHUX Tally3ed: peleH30BaHi OpPUTIHAIBHI CTATTi, PE3ylbTaTH EKCIePUMEHTAIBHUX TOCIIHKEHb,
MIOB1JIOMJICHHSI, MaTepianu 3’13/1iB 1 KOHpepeHNiH, pereH3ii Ha KHUTH, OTVISAN JIITEPaTypH.

IIpouexypa nmogayi marepiaJjis Ta iX po3risia

Marepianu nonarThes YKpaiHCBKOIO 200 aHIIIHCHKOIO MOBOIO B 2-X €K3EMIUIApaxX y JAPYKOBAaHOMY
BUIIIAI pa3oM 3 0(OpMIICHUM JIIEH31HUM JOroBOpOM (HaOyBa€ YUMHHOCTI JIMIIE MICIs NPUHHSATTS CTaTTi
710 IPYKY) Ta B €ICKTPOHHIH Popmi.

SIKII0 aBTOP MpAIO€e B YCTAHOBI 3 3aKPUTOIO TEMATUKOIO, 1 TIOIAaHMI MaTepiall MO)Ke MICTUTH €JIeMEHTH
JIepKaBHOI TA€MHMIII, TO aBTOP JOJAATKOBO Ma€ HAJATH JIMCT-HAIIPABJIECHHS BijJ OpraHi3auii 3 J03BOJIOM Ha
myOuiKaliio cTarTi.

JpykoBaHi TPUMIPHUKH PYKONHCY MOKHA HAJICIAaTH TMOIMITOK (MIPOCTUM JIUCTOM) ab0 OCOOUCTO
npuHecTH 10 pepakuii. Posmip mnanepy A4, kunxkoBa opieHTaris, mpudt Times New Roman — po3mip 14,
iHTEepBaI MK psiakamu — 1,5.

Enextponnuii ¢opmar pyKonucy MOKHA HPHUCIATH €IEKTPOHHOIO TOIITOI0 K MPHUKPIIUIeH! (ainm.
Pykonuc B enekTpoHHOMY QopMaTi NMOBHHEH MOBHICTIO BiANOBIJaTH ManepoBoMy, odopmieHOMy SK
nokymeHT MS Word (doc, docx),

Haspa ¢ailny moBMHHA cCKiIagaTHCh 3 Mpi3BHINA MEPLIOro aBTopa, Hampukian, mykhtanyuk. doc.
Oxpemumu (aiimaMu HaalOTHCS BC1 LTIOCTpallii B OHOMY 13 cTaHgapTHUX Trpadiuaux opmaris xls, jpg,
ppt abo pdf (mampukman, risl mykhtanyuk.ppt, ris2_ mykhtanyuk.xIs).

KinpkicTh imocTpamiii B TeKCTi pyKONUCy HE Ma€ TEPEBHINYBATH IIECTH B EKCIIEPUMEHTATHHHUX,
KIIIHIYHUX CTATTAX Ta OMNIAJaX, YOTUPHOX — B KOPOTKUX MOBiAOMIIEHHsX. Ta0auui mOBUHHI MaTH 3aroJIOBOK
Ta MOPSIKOBHIA HOMEp (IPUMITKH PO3MIIIYIOTHCS 0€3MO0CepeHbO i Tabnuieto). PUCYHKH MOBUHHI MaTH
nopsiAKoBUi HoMep Ta mianuc. Ha ¢poToBinOnTKax 3a3Ha4aeThes iX BEpX.

CxopouenHs citiB (abpeBiaTypH), KpiM 3arajibHOBIAOMUX, y TAOJIUIISX 1 B MIANKCAX 10 PUCYHKIB HABOJIUTH
HE BapTo (3a IeSKUM BHHATKOM, B I[bOMY Pa3i 3 000B’I3KOBUM PO3LIN(PYBAHHAM iX y IPUMITKAX).

VYci mo3HadeHHs Ta HaiiMeHyBaHHS (I3MYHMX 1 XIMIYHMX OJMHHUIIb BUMIPIOBAHHS CIIiJ] HABOAUTH Y
cucremi CL.

[ToBHUIT 0OCST (TEKCT pa3oM 3 TAOMUISIMU, PUCYHKAMH 1 MiJNHCAMU A0 HHUX, pE3IOME JABOMa MOBAMHU
3 KJIIOYOBUMH CJIOBAMHM Ta MEPENIKOM JIiTepaTypu) €KCIIEPUMEHTANIbHOI, KIIIHIYHOI CTaTrTi HE TOBUHEH
nepesuiyBatu 27000 3HakiB 3 mpobitamu (~13 cropinok), orsagoBoi — 50000 3HakiB (~24 CTOPIHOK),
Miniorsany — 25000 3nakiB (~12 cTopiHOK); KopoTkoro nosigomiieHHs — 12000 3HaKiB (~6 CTOPIHOK).

OxpemuM (haitiioM NoTpiOGHO HAaBECTH BIIOMOCTI PO aBTOPIB IBOMa MOBaMU (YKpPaTHCHKOIO, aHIVIIMCHKOIO):
Ipi3BHIIA, IMEHA, 110 0aTHKOBI, HA3BH 1 MOIITOBI 3APECH YCTAHOB, /16 BAKOHAHO POOOTY; HABECTH KOHTAKTHI
Te’aeOHU Ta eIEKTPOHHY IOIITY BiIMTOBIAATILHOTO aBTOPA [T TUCTYBAHHS.

Y pa3zi o0eporcanns pyxonucis, siKi ne 8i0no8i0aioms 8UMO2am ma memamuyi 30ipHuKa, peoaxyis 3a1umac
3a cob010 NPaso ix ne npuUUMamu, NPo wWo NOBIOOMIAE I0N0BIOATLHOMY ABMOPY eeKMPOHHOI NOUWMOIO.

Penakuis 3anumiae 3a co00r0 NpaBo HAa CTHIIICTUYHY IPaBKy PyKOIIHCY.

[Ticast mMakeTyBaHHA TPUMHATOI MO JAPYKy CTaTTi BiIMOBIAAJLHOMY aBTOPY E€JIEKTPOHHOIO MOIITOO
Ha/ICWJIAI0Th KOPEKTYPY JJIs1 OCTATOYHOTO y3TOPKEHHS. ABTOP Ma€ Ha/1iCJIaTH CBOT BUIIPABJIEHHS (3a3HAYUBIIN
CTOpIHKY, a03all, psAA0K, A€ CIiJ 3p0ONTH BUMpaBIEeHHs) a00 Mpo iX BIACYTHICTh HPOTATOM TPHOX POOOUHMX
JIHIB 3 JIaTH BiATPABICHHS JINCTA PEIAKIIIEI0 )KYPHAITY.

SIKIIO peAaKiis KypHayly He OTPUMY€E aBTOPCHKOI BIATIOBiAI MPOTATOM TPHOX POOOYMX IHIB, CTATTIO
JIPYKYIOThb y HE3MIHEHOMY BUIVISAL (IOJaJIbII BUIPABICHHS 3 00Ky aBTOpa HEMOKIIMBI).

Ipu nyonixayii cmameil pedaxyis Kepyemuvcs 0amoio HA0X00ICeHHsi OCMAHHbO2O sapianma!

[Ticns Buxomy craTTi B APYKOBAaHOMY BHUINIAJI BIJAMOBIAATBHOMY aBTOPY EJIEKTPOHHOIO MOIITOO
Ha/ICWIIAIOTh ocTaroyHuit pdf-daiin crarti.

Penaxiiist oBiIoMIIsI€ aBTOPIB, III0 BOHU HECYTh OBHY IEPCOHANIBHY BiIOBIJAJIbHICTD 32 aBTEHTUYHICTh
3MICTy cTarel (IOCTOBIpHICTH iH(OpMAIlii y CTaTTAX, TOYHICTh Ha3B, CTATUCTHYHUX JAHUX, MPI3BUI] Ta
LMATAT).

3 METOI0 YHUKHEHHS IUIariary mpocuMO aBTOPIB JOTPUMYBATUCH €TUKH HAyKOBOT'O LIUTYBaHHS.



IIpouec pereH3yBaHHs

1. Bci pykorumcu, 1110 o1aH1 B KypHAJI MalOTh TIPOWTH J1Ba PIBHS pelleH3yBaHHS: 30BHIIIHI Ta BHYTPIIITHI.

2. B ocobnuBHX BUMAIKax CTaTTi MOXYTh NEPEVITHYTH TOAATKOBO (B TOMY YHCJI CTaTHCTHUYHY Ta
METOIUYHY MEPEBIPKY).

CrtpykTypa cTarTi

CraTTs cCXeMaTU4HO MOJAEThCA B TAKOMY MOPSAKY 110 BepTukanbHil diHil: YK, Ha3Ba cTarTi, iHILIaIN Ta
npi3BuUIlla aBTopa (-iB), Ha3Ba yCTAHOBU Ta MOILITOBA aJpeca, Jie OylI0 BUKOHAHO pOOOTY, €IEKTPOHHA ajipeca
JUIsl JINCTYBaHHS, pe3loMe 1 KJIIFOUOBI CJIOBA, BCTYII, METa JOCIIIPKEHHS, MaTepiald Ta METOIH, Pe3yabTaTu
JOCTIIKEeHb, BUCHOBKH, JiTeparypa, REFERENCES.

Pe3roMme i KJ11040Bi cJ10Ba (YKpaTHCHKOIO Ta aHTITIMCHKOI0 MOBaMH ). J1J1st eKCIIEepUMEHTATbHIX, KITHITHAX
poOiT pe3tome Mae OyTH CTPYKTypoBaHe i 000B’sI3k0BO MICTUTH ciioBa: Betymn, Mera, Meromu, Pe3ynbrarn,
BucnoBku, Kitrouosi ciioBa (He MeHe 3 Ta He Oubie 8).

O6csr — He menie 0,5 CTOPIHKH.

Odopmiienns Jgiteparypu

1. Cnucok BUKOPHCTAHUX JKepen (Jiiteparypa) po3MILIy€eThCs B KIHII CTATTI MICIsI OCHOBHOTO TEKCTY,
HaBE/JICHUH MOBOIO OpUTiHAIY, BIAIOBIIHO 0 BUMOT CTHIIIO BaHKyBep HE3aJeXHO BiJl HASIBHOCTI B HHOMY
AQHIVIOMOBHHUX JUKEpeIl.

2. Jlxepena HyMepyIOTbCS Ta OPTaHi30BYIOThCS B MOPSAKY 3rayBaHHs B TeKcTi. Lle o3Havae, 1o nepie
TUKEPEIIo, SIKe 3raJy€eThCsl B TEKCTI, OTpuMye HoMmep [ 1], mpyre mkeperno - [2] i Tak gai.

3. B crimcky IUTOBaHUX JKEpesl BUKOPHCTOBYIOTHCS KBAIPATHI Ty>KKU JUIS TIO3HAYCHHSI HOMEPIB JIKe-
pen. Hanpuknan, [1] uun [2-4] 1is mo3HAYEHHS OJTHOTO JpKepesa ado Jaiana3oHy JKepe.

4. Pozain REFERENCES mnonaeTbcst TOBHICTIO OKpEMHUM OJIOKOM, MOBTOPIOIOYM CIIMCOK JITEpaTypH.
Ha3zBu xypHauiB, BUJaBHUITB MOHOTPadiif, KHUT TOILO Ha KUPHIIULI OMUCYIOThCS HA JIATUHULI (TpaHCIiTe-
PYIOTHCS TATUHCHKUMHU JIITEPAMH).

5. Y REFERENCES notpi6HO 10TpUMyBaTUCh HACTYIIHOI CTPYKTYpH 0i0miorpadiuHuX MOCUIaHb!

* [1Ib aBrOpiB (TpaHCTiITEpAaIlis);

* Ha3Ba CTATTi y BapiaHTi, MO TPAHCIITEPYEThCSA, 1 TIEpeKIaJ Ha3BH CTATTI aHIIIHCHKOIO MOBOIO B
KBQJIpaTHUX JTy’)KKax [ |;

* Ha3Ba JpKepena (TpaHciiTepallis) 1 mepekial Ha3Bu JpKepesia aHIiHChKOI0 MOBOIO | |;

* BUXIJHI JaHl 3 MO3HAYCHHSIMH aHTIIIMCHKOIO MOBOIO a00 Jumie mudpoBi (OCTAaHHE - 3aJEKHO Bif
BXKHBAHOTO CTaHJAPTY OIIHCY).

6. Ha3Bu KypHaiiB, BUJAaBHULTB MOHOTpadiif, KHUT TOLIO HAa KUPWUJIMII OMMCYIOTHCS Ha JIATWHUII
(TpaHCITITEpPYIOTHCS JIATHHCHKUMH JIITEpaMH) 13 3a3Ha4eHHSIM MOBH opuriHaiy, Hanpukiaaz: [in Ukrainian].

6. Jxkepena xxypHaniB, MoHorpadii, kaur naruauneto HE TIOTPIBHO tpancniTepyBary.

Knueu

Astop. (Pix myOumikamii). HazBa kauru TpanciiTepoBana [Ha3Ba KHUTM aHTITICEKOI0 MOBOO]. MicTo,
HepxaBa: BunaBHUIITBO

Ilepioduuni eudanns (dicypranu, 30ipHUKY HAYKOBUX NPAyb, Mamepianiu KoHpepenyiil)

Astop. ([ara nmy6mnikauii). Ha3a crarTi TpancinitepoBana [Ha3Ba crarti anmiiiicbkoro MoBoro]|. Ha3sa
NepioAUYHOr0 BUJAHHS TpaHCHiTepoBaHa — Has3Ba mepionWYHOrO BUIAHHS AHIIIHCHKOIO MOBOIO, Tom
(Bumyck), Ctopinka(u).

Enexmpouni pecypcu

Asrop. ([ara my6mikarii). Ha3Ba marepiany TpanciitepoBana [Ha3sa Marepiany aHTIIIHCHKOIO MOBOIO].
Jlxepeno — Jlxeperno annilickkoro MoBoIO. Retrieved from anpeca caidry.

Ipuxnao onucy cmammi 3 JHcypHanis:

Cnucok nimepamypu:

Innsimenko CM., Crynina FOC. KomyHikaiiiitHa e(eKTUBHICTh Web-TeXHOIOT1H y MapKETHHTY HAyKOBO-
ocBiTHIX nocnyr. [nHoBauii Mapketunry i Menemxmenty. 2012;1: 69-78.

REFERENCES:

[lliashenko SM., Stupiina YuS. Komunikatsiina efektyvnist web-tekhnolohii u marketynhu naukovo-osvitnikh
posluh [Communication effectiveness of WEB-technologies in marketing of research and educational services].
Marketynh i menedzhment innovatsii — Marketing and Management of Innovations.2012; 1: 69-78 [in Ukrainian].

Ha caiiti http://ukrlit.org/transliteratsiia Mmo>xHa Ge30111aTHO CKOPUCTATHCS IPOTPAMOIO TPAHCTITEpaLlii
YKpPaiHOMOBHOTO TE€KCTY B JIATUHULIIO.
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