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CTAH FENATOBINIIAPHOI CUCTEMU
TA MEXAHI3MU ®OPMYBAHHSA 3MIH Y AITEM I3 TPBI,
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PestoMe. Bcmyn. Y cTaTTi po3risanTbcst 0CO6JIUBOCTI Nepebdiry rocTpux pecnipaTopHUX BipycHUX iHdeK-
uiit (CPBI) y piTeit i3 3asy4eHHsIM renaTtobisiapHoi cucteMu. [IpoaHasizoBaHo cydacHi faHi npo enifemiosorimo,
naTtodiziosiorito, KJIiHIKO-AiarHOCTUYHI aceKTH Ta MiAX0 U [0 JiKyBaHHS renatobisliapHux ypaxkeHsb, acolinfo-
BaHuX i3 'PBI. OkpeMa yBara npufijisseTbcst poJii OKCUJATUBHOTO CTPECY, LUTOKIHOBOTO AucOasaHCy Ta 3MiH
y MiHEpaJIbHOMY romeocTasi B natoreHesi yckjaaJjHeHb. ONUCcaHO CydyacHi MeToAu NMpodilakTUKHK Ta Tepamil 3
ypaxyBaHHAM OCTAHHIX HQYKOBUX JJAHUX.

Mema docaidiceHHA: TpoaHali3yBaTH Ta OLiHUTH MOXJIMBI PU3UKH YCKIaAHeHb nepebiry I'PBI 3 6oky re-
naTobijsiiapHol cucTeMu y AiTel, NPOBeCTH JiTepaTypHUM O[] 1I0J0 MiATBEpAKeHb BUHUKHEHHS KJ/IiHIYHOI
MaHidecrarii, HassBHOCTI MOpPOoPYHKILIOHATBHUX 3MiH, MeXaHi3MU ix GOpMyBaHHS i MOXKJIUBI HIJIIXU KOPEKIIil.

Mamepiaau ma memodu. [IpoBeJieHO cUCTeMaTUYHUM aHai3 JiTepaTypH, BKJIoYaoyu my6Jiikalii 3a ocTaH-
Hi flecaTh pokiB y 6a3ax faHux PubMed, Scopus Ta Web of Science.

Pezyabmamu docaidxceHsb. Y mpolieci onpaljoBaHHs JiTepaTypu 6ysno BusB/eHo, wo 'PBI y aiTelt yacTo
CYNPOBOXKYIOTbCSl [JOAATKOBUM YpaXKeHHAM renaTtobisiapHoi cucteMy. /o OCHOBHUX NAaTOreHETUYHUX MeXa-
Hi3MiB ypa)keHHsI MO>KHa BiJHECTU OKCUJATUBHUM CTpeC, IUTOKIHOBUH JUcOaIaHC i MOPYIIEHHS MiHEPAJIbHOIO
romeocTasy. B xozi nocuimxeHHs 6y/10 BUSIBJIEHO, 110 rpun Ta RSV € npoBigHUMU 36yIHUKAMH, L0 3[4aTHi BU-
KJINKATU TeNaToOTPOIHI ypaxkeHHs. [liTH, KOoTpi Masiu Baxkkuit nepe6ir ['PBI, mapasiesibHO Majiv migABUILIEHHSA PiB-
HS TpaHcaMiHas i 6i1ipy6iHy v KpoBi, a y lesIKUX BUMAJIKaX CIOCTEPIrajucsa ¥ po3BUTOK KJAIHIYHOr0 renaTUuTy
Ta X0J1eLMCTUTY. Baxk/IUBY posib y AiarHocTui Bifiirpanu iHcTpyMeHTabHI o6¢cTexxeHHs (Y3/1) Ta 1abopaTopHi
MeTOJU JIiarHOCTHUKHU, cCaMe BOHH JIONIOMOIJIM BUSIBUTU pPaHHI 03HaKU ypakeHHs remnaTtobijsiapHoi cucrtemu. Ta-
KOX CJIiJT Bifj3HAUUTU MyJIbTUPAKTOPHUN MiAXi/ He JiMille 10 1iarHOCTUKY, a ¥ [10 TiIKyBaHHS, SIKe Ma€ BKJIIOYATH
€TIOTPONHY, TaTOr€HEeTUYHY Ta CUMIITOMATHU4YHY Tepallilo i3 3aCTOCYBaHHAM IenaToNpOTEeKTOPiB, aHTUOKCHU-
JaHTIB i MiKpoeJsieMeHTiB.

OTOX, pe3y/bTaTy JaHOro AOCHiJKEeHHS NiJKPECAIOTb BaXKJIUBICTh caMe NepCOHai30BaHOr0 MiAXoay 20
JikyBaHHs ['PBI i3 3a/1yueHHsIM ypaxkeHHs renaTobisiiapHoi cucTeMy, 1110 Ma€ BKJIIOYATH B cebe KOpeKILito palli-
OHY, MPO6GIOTUKYU Ta UHAMIYHUHN PETYISPHUN MOHITOPUHT 6i0XiMiYHMX TOKa3HUKIB KPOB.

BucHosgku. I'PBl y piTeil Hepiiko cynpoBOKYIOThCS PO3BUTKOM renaTobiliapHUX YCKJIaZHEHb, 3yMOBJIe-
HUX Ji€I0 OKCUJATHUBHOIO CTpecy, IUTOKIHOBOro Auc6aJaHCy Ta 3MiH MiHepasibHOro o6MiHy. CBoeyacHa Aia-
FHOCTHKA, KOMIIJIEKCHE JIiIKyBaHHSI Ta BUKOPUCTAHHSA Cy4YaCHUX NpodiaKTUYHUX CTpaTerii J03BOJISIOTh 3Ha-
YHO MOKPAIIUTU NPOTHO3 AJis fgiTel i3 TPBL

Knw4oBi cioBa: roctpi pecnipatopHi BipycHi iHdekii, pyHKIioHaNMbHI 3MiHM renaTobijlapHoOil cUCTEMH,
JAIarHOCTUYHI MeTOAHU, KOpeKLid, JiTH.

The state of the hepatobiliary system and the mechanisms of changes in children with acute
respiratory viral infections, ways of correction
Boysak L M.

Abstract. Introduction: In this article examines the specific features of the course of acute respiratory viral
infections (ARVIs) in children involving the hepatobiliary system. It analyzes current data on the epidemiology,
pathophysiology, clinical and diagnostic aspects, as well as treatment approaches to hepatobiliary lesions
associated with ARVIs. Special attention is given to the role of oxidative stress, cytokine imbalance, and disruptions
in mineral homeostasis in the pathogenesis of complications. Modern methods of prevention and therapy are
described, taking into account the latest scientific findings.

Objective: to analyze and assess the potential risks of complications in the course of ARVIs involving the
hepatobiliary system in children, and to conduct a literature review confirming the occurrence of clinical
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manifestations, the presence of morphofunctional changes, mechanisms of their development, and possible
correction strategies.

Materials and methods: a systematic literature review was conducted, including publications from the last
ten years in databases such as PubMed, Scopus, and Web of Science.

Research results. The literature analysis revealed that ARVIs in children are often accompanied by additional
involvement of the hepatobiliary system. The main pathogenetic mechanisms of this involvement include
oxidative stress, cytokine imbalance, and disturbances in mineral homeostasis. The study identified influenza
and RSV as the leading pathogens capable of causing hepatotropic damage. Children who experienced severe
ARVIs often showed elevated levels of transaminases and bilirubin in the blood, and in some cases, clinical
manifestations of hepatitis and cholecystitis were observed. Instrumental examinations (such as ultrasound)
and laboratory diagnostics played an important role in detecting early signs of hepatobiliary system
involvement. A multifactorial approach is crucial not only in diagnostics but also in treatment, which should
include etiological, pathogenetic, and symptomatic therapy with the use of hepatoprotectors, antioxidants, and
trace elements.

Thus, the results of this study emphasize the importance of a personalized approach to the treatment of
ARVIs involving hepatobiliary system damage, which should include dietary adjustments, probiotics, and regular
dynamic monitoring of blood biochemical parameters.

Conclusions. ARVIs in children are often accompanied by the development of hepatobiliary complications
caused by oxidative stress, cytokine imbalance, and disruptions in mineral metabolism. Timely diagnosis,
comprehensive treatment, and the application of modern preventive strategies significantly improve the

prognosis for children with ARVIs.

Key words: acute respiratory viral infections, functional changes in the hepatobiliary system, diagnostic

methods, correction, children.

Bcryn

TocTpi pecniipaTopHi BipycHi indekiiii ('PBI)
€ JJIOMiHYI04Y0I0 IPUYHUHOIO0 NeJiaTPUIHOI 3aXBO-
PIOBAHOCTI, BUKJIMKAlO4YU He TiJIbKH FOCTpi pec-
nipaToOpHi CUMITOMHM, @ ¥ CUCTEMHI YCKJIaJHEH-
HA [1,2]. T'PBI € cepiio3Ho10 Np0o61€MOI0 0XOPO-
HU 3/10pPOB’sl Ta OCHOBHOI MPUYMNHOIO HE JIUIle
3BepHeHb [0 NeAiaTpa, a ¥ AUTAY0I CMEPTHOCTI
B ycboMy cBiTi. Hal6inbmoMy pusuky mnigna-
I0TbCS MaJIeHbKi IiTH, XpOHIYHO XBOpi Ta AiTH
3 MpPUTHiYeHol0 abo 0c1abaeHO00 iIMyHHOIO CUC-
TeMOK. 30KpeMa, ypakeHHsl remnaTob6isiapHoi
CHUCTEMH € BaXKJIMBOIO Ta YaCTO HEJOOLIiHEHOO
npo6JieMo10, 1110 Ma€ CyTTEBUM BILJIUB Ha mepe-
6ir 3axBoproBaHHsA i nporHo3 y Aiteit [3,4]. AHa-
JIi3 MaTOreHeTUYHUX MeXaHi3MiB | HIAXIB Ko-
pekuil [UX ypakeHb € aKTyaJbHUM 3aBJaHHAM
cydacHoi neaiatpii [5]. [lepBuHHa Ta NOBTOpPHA
nosiBa pecnipatopHux BipycHux indekuiit (PBI)
CTAaHOBUTb 3HAuYHYy 3arposy /s TJ1006aJbHOI
rPpOMa/iCbKOI 0XOPOHU 3/I0POB’sl, OCKIJIbKU BOHHU
TPamJIATHCSI CE30HHO Ta pijlle (9K y BUNAJKy
3 BipycoM rpuny) ik nangemivyHdi inpexuii. Jes-
Ki 3 IUX BipyCiB iCHyBaJI1 B JIIOACHKIN MOMyaaLii
CTOJIITTSIMY, a iHIII BAHUKJIU HelllogaBHoO. Cepef,
JBOX oCHOBHUX pu4uH ['PBI - Bipycu rpuny (Ai
B) i RSV [6], asie He BapTO 3a0yBaTH BaXKJIUBICTb
M iHIIKUX 30yIHUKIB, TAaKUX K aJleHOBipycH, sAKi
KpiM ypakeHHS [MXaJbHUX LIJSAXIB 3/IaTHI Mpo-
BOKYBaTU ypa)KeHHSl LIJIYHKOBO-KHULIKOBOTO
TPaKTy, KOHbIOKTUBH, a TaK0X OPOBOKYBaTHU
3amajieHHs1 CeBOBHUAIIbHUX LLJIAXIB Ta JAaBaTH

yCKJaJiHeHHs 3 60Ky HepBOBOI Ta rematoo0iji-
apHoi cucteM. 30KpeMa, CJiJ, BUAIIATH BaXKJIH-
BicTb ¥ iHIIKX 30YJHHUKIB, TAKUX SIK KOPOHaBi-
PyC, pUHOBIpYC Ta iHLII.

[Tonpwu Te, 1O pecnipaTOpPHi 3aXBOPIOBAHHS
3a3BUYal BBaXKAlOTh BipyCHUMHU iHQeKLisAMY, K]
BUKJIMKAIOTb NP006JE€MHU JIUIIE B AUXAJIbHIN CUC-
TeMi, KJiHiYHi 3BiTH MOKA3yIOTh, 110 Li iHbeKIii
4YacTO CyNpOBO/KYIOTbCSI HU3KOK CUHJAPOMIB,
AKi BINIMBAKOTh Ha iHIII cucTeMU opraHiB. Tomy
BaXKJIMBO, II0O KJIiHiYHe 0OCTeXXeHHS AiTed i3
cumnromamu I'PBI 6ys10 peTeqbHUM [Jis1 BUSIB-
JIEHHA O03HaK | CHMIITOMIB, IKi JOIIOMOKYTh JIiKa-
pAM 3aliIO3pUTHU YCKJIaJHEHHS 3 OOKY HUMKHIX
JAUXaJbHUX ULIAXIB, 110 IOTPEOYIOTh TEPMiHOBOI
Kopekii, Bifi BipycHuX iHQekKIil, A1e OCHOBHY
poOJib rpa€ niiITpUuMyto4a Teparis.

MeTa aocaigKeHHs

[IpoaHaJsizyBaTH Ta OLIHUTH MOXJIUBI pU3U-
KU yCKJIaHeHb nepebiry 'PBI 3 60ky renato6i-
JliapHOi cCHCTeMHU y AiTel, IPOBeCTH JiTepaTyp-
HUM OIJIsAA 1OAO0 MiATBepJKeHb BHHUKHEHHH
kJiHiuHOI MaHidecTalii, HassBHOCTI MOpdOPYHK-
I[ioHa/IbHUX 3MiH, MeXaHi3MHU iX popMyBaHHSA Ta
MO>JIUBI JIAXU KOpPeKIiii.

Marepiasiu Ta MeTOAU

[IlpoBegeHo cucTeMaTUYHUN aHalji3 JiTe-
paTypH, BKJ/IOYaK4M My6Jikalii 3a ocTaHHi je-
CATb POKiB y 6a3ax jgaHux PubMed, Scopus Ta
Web of Science [6]. Bin6ip craTeit 3/ilicHI0OBaB-



¢ 3a kJo4oBUMHU ciaoBaMU: «ARVI in children»,
«hepatobiliary complications», «oxidative stress»,
«cytokines», «diagnostic methods in pediatrics»,
«therapy of hepatobiliary disorders» [7].

Pe3yibTaTH J0CAiA)KEeHb

Enidemionoziuni oco6aueocmi I'PBI y dimeii

Bynib-sike 3aXBOPIOBAaHHS BEPXHiX ab0 HMXK-
HiX JAUXaJbHUX LLJIAXIB, 1[0 CYNPOBOJXKYETHCS
JINXOMaHKoOI0 (TeMmepaTypa B aXBOBill 3amaau-
Hi 237,5° C abo pekTaibHa TeMneparypa 238° C),
BBAXKAEThCS iHOEKIiE AUXaNbHUX HLIAXIB. 3a-
3BUYall y NalLliEHTIB NPUCYTHIN NpUHAWMHI OAVH
i3 TakKMX CHMITOMIB: HEXWUTb, 3aKJaLeHICTb
Hoca, 6iab y ropJi, Kauesb, 6ib y ByCi, XpUNnu
Ta/abo 3aJuIlKa, 1[0 TPUBAE L[OHaWMeHIle 2-3
JHi [8].

I'PBI cnpuuunsAoTh noHas 200 pisHUX Bipy-
CiB, cepesl IKMX OCHOBHY pOJIb BiirpalThb pec-
nipaTOpHO-CUHIUTIaAbHUM Bipyc, Bipycu rpumy
A i B, agenoBipycu Ta puHoBipycu [9]. RSV - ne
Bipyc, IKUHi B OCHOBHOMY BUKJIMKA€E TOCTpi iH-
dekuii HMXKHIX AUXaJbHUX LLJILAXIB, 10 Xapak-
TepU3yeTbCs OPOHXIONITOM i MHEBMOHI€W, To-
JIOBHUM YUHOM y AiTell Ta ocib6 3 ocnabjieHUM
imyHiTeToM. [Hdeknis RSV Moxe cnpuyuHUTH
TSDKKI 3aXBOPIOBAaHHS Ta HaBITb CMEPTh, CTBO-
PIOI0YM BaXKKUU TArap AJs nefiaTpU4HOl CUCTe-
MU OXOpPOHHM 3J10pOB’s B ycboMy cBiTi [10]. RSV
BUKJINKA€E HalBaXK4i ypakeHHsI HUXKHIX JUXa/ib-
HUX ULISAXIB Y AiTel BikoM J10 2 pokiB [11], a rpun
ACOLIIOETHCA 3 BUIMMHU PiBHAMM TocmiTasisanii
y AiTeit 1o 5 pokiB [12,13].

Bipyc rpuny A € HallnomupeHilIUM Bipyc-
HUM 30yAHUKOM, BUJAIIEHUM y NeAiaTpUYHHUX
KJIIHIKax MiJ 4ac ce30HiB rpuny. ¥ gedkux naui-
€EHTIB IpUN MBUJKO Nporpecye. JiTH, 0co6JIMBO
BikOoM 10 5 pOKiB, MalOTb BUIIli TOKAa3HUKHU I'OCIIi-
Tasizarlii Ta cMepTHOCTI, Hixk flopoci [17], a aiTu
LIKIJIBHOTO BiKYy, IK IOBiZJOMJISIETHCH, CIIPUSAIOTh
NOLIWPEHHIO TPUIY B CYCIIJIbCTBI MiJ Yac emife-
Miit rpuny [18]. Kniniuni nposBu rpuny y aiten
MaloTh 6araTo Hecrnequ@piYHUX O3HAK BEPXHiX
JUXaJbHUX ULIAXIB, BKJOYAIO4YM KalleJb, JUXO0-
MaHKYy, F0JIOBHUMU OiJib, 3arajibHe He3AYyKaHHS Ta
MiaJITilo, 110 YCKJIAJAHIOE AiarHOCTYBAaHHSA TPUIY
Bif iHIIMX BipycHUX 30yJHUKIB pecnipaTOpHHUX
3aXBOpIOBaHb. ¥ TOW 4ac fK 6iJblIicTh JiTel
MaJii pecHipaTOpHi CUMIOTOMH, B [JeSIKUX BU-
naJKax CIOCTepirajvch iHIII ypaKeHHf, BKJIIO-
Yalo4yMl racTpOeHTEPUT, CepeHiA OTHT, MiO3UT i
rernaTUT. ToMy paHHS AiarHOCTHKA € BaXKJIHUBOIO
JLJ151 SMEHIIEHHS CTPaXXJaHb AiTel, BUTPAT Ha Jii-
KyBaHHS Ta YaCTOTH yCKJaZHeHb [19].
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[lepwe Benvke AOCHIIPKeHHSI IPUPOSHOI ic-
Topii mepe6iry 'PBI cepep aiTel mKiJibHOTO BiKy
6ys10 ony6.aikoBaHo B 2008 p. Pappas Ta crniBaBrT.
onuTanu 81 auTHHY BikoM Bix 5 o 10 pokis. [le-
peBaKalOUMMU 03HAKaMM OYJ/IM KalleJsib | YXaHHS,
X04Ya HaNNoMpeHilli CHMITOMMU - 3aKJIaJleHiCTh
HOCA Ta HEeXHUTb. [HIII CMMNTOMHM, BKJOYal0-
Yy JIMXOMaHKy i TOJIOBHUH 0isb, pOCTeXxyBa-
auca y 15 % piTel Ha mo4yaTKy 3aXBOPIOBaHHS.
Y 6inbwocti gited (73 %) cUMOTOMU INPOAO-
BXKyBaJId crnocTtepiratuca 4yepe3 10 gHiB micis
[I0YaTKy 3aXBOploBaHHs. PUHOBipyc 6yB BUsIB-
JleHuH y 46 %, noTeHUilHi 6akTepiaibHi 36yA-
HUKHU (Streptococcus pneumoniae, Haemophilus
influenzae, Moraxella catarrhalis) - y 29 % emni3o-
JiB. [Ipodini cumnToMmiB y AiTelt npu puHoOBipyc-
HUX 3aXBOPIOBAHb | THX, y AKUX OYJIM BUSIBJIEHI
NMOTeHIiliHO MaToreHHi 6akTepii, He BiApi3HAIU-
cs1[19,20].

PeTpocnieKTUBHO IpoaHa/i30BaHO BUAB-
JIeHH 4OTUPbOX peclipaTOpHUX BipyciB: aze-
HOBIipycHy, BipyciB rpuny A i B ta RSV y 103 210
niteit i3 'PBI. Cepen nHux 38 355 giteit 6ynu mo-
3UTUBHMMH IPUHANMHI Ha OJVH Bipyc i3 3arajb-
HUM MOKa3HUKOM mo3uTuBHOCTi 37,2 % [21],
10 6JM3bKO [0 NOKAa3HUKIB ONy6JIIKOBAaHUX Y
qitepartypi (32,5-35,8 %) [19-20]. Byno 3apee-
ctpoBaHo 1910 BunaiKiB 3apakeHHs JIBOMa ab0
6inbie Bipycamu, i piBeHb NMOLIUPEHOCTI MHO-
KUHHUX iHekIii ctaHoBuB 1,9 % [20]. Bipyc-
HO-OakTepianbHi KoiHdekIii Hacamnepes, 36i/b-
IYIOTh TArap 3aXBOPIOBAHOCTI Yy NeJiaTpUYHUX
nauieHTiB yepe3 cHHepriyHuM cnoci6 iHdpikyBaH-
HSl HOCOTJIOTKOBOTO MpocTopy [22,23]. BaxuBy
poJib y iHbikyBaHHi Ta nepebiry 'PBI Takox Bi-
JirparoTh TpaAuliiiHi ¢aKTopu PU3HKY YaCTHUX
['PBly niTeil Bk/t0Uao4Yy piBeHb OCBITH OATHKIB,
CiMelHy iCTOpil0 pecnipaTOpHUX 3aXBOPHOBaHb,
KypiHH$ 6aThKIB, CTaTyC Xap4yyBaHHS, 10JaTKOBI
MiKpoeJieMeHTH, IMYHHUN CTATyC, CTAaTyC LI€TH,
$i3uYHy aKTHUBHICTH i PpaKTOpU HABKOJIMIIHbO-
ro cepegoBuuia [24,25,26]. Cepen pakTopiB Ha-
BKOJIMIIIHBOTO CepeloBUILa, NOB’s13aHux i3 'PB],
€ JediuuT NOKMBHUX PEYOBHH, TaKUX SIK LIUHK
(Zn), 3abpyiHEHHS BaXKKMMHU MeTajlaMH, ajep-
risg B aHaMHe3i Ta cTaH 3/J0pOB’s MaTepi miJ yac
BariTHOCTi. lli ¢dakTOpH MOXKYTh BIJIMBATH Ha
CTIMKICTh JiTel [0 NaTOreHHUX MIKpOOpraHis-
MiB [27].

[linkpecn0eThCS BaXX/IMBICTh CKJIaZHOI B3a-
eMo/iii Mi>k Mikpo6ioMOM Ta iMYHITETOM CJIU30-
BUX 060JIOHOK, 0COBJIMBO B JAUXaJbHUX LIJIAXAX,
yepe3 MOTEHLiMHI HACAIAKA [OJI TSHKKOCTI Ta
NporpecyBaHHs 3aXBOPHOBaHb, BpPaXOBYIOYH TKa-



104

HUHOcHenudiyHi Bapiauii, i 3gaTHiCTL A0 pec-
nipaTOpPHUX 3aXBOPIOBaHb. 30BHIlIHI dakTopHU
BIJIMBAIOTh Ha B3a€EMO3B’sI30K MiX pecnipaTop-
HUM MiKpo6ioOMOM Ta iMyHHUMM peaklisiMu B
CJIM30Bil 000/I0HL AUXAJbHUX HLIAXIB [28].

Jna HapiHOi pgiarHoctuku ['PBI y giten
HeoOxifHi JabopaTopHi AocaimxkeHHs [29]. Kni-
HiIYHUI iarHO3 MOXKe 6YTH CKJIaJHUM, OCKIJIbKH
O03HaK{ Ta CMMIITOMH 4acTo 36iraloTbcs i He €
cnequpiYHUMU /15 OyLb-IKOTO OLHOIO Bipycy.
OcTaHHi JOCATHEHHS B TEXHOJIOTII IPU3BEJIX [0
pPO3pOOKM HOBHUX [JIiarHOCTUYHUX aHaJi3iB, fKi
NPOINOHYIOTh 3HA4YHI NepCleKTUBU [Jd IBUJ-
KOTO Ta TOYHOTI'O BUABJIEHHSA peclipaTOpPHUX Bi-
pycHux indexkuiit [1]. Tak, HanpukaajJ, y AaHUN
Yac LOCTYNHI WBU/KI IMyHOJIOTIYHI aHali3y, AKi
3/1e61/1b1I0r0 0OMEXYThCS BUSABJIEHHSM Bipycy
rpuny A, Bipycy rpuny B i RSV. YucnenHi gocii-
JDKeHHA MOKa3aJ/ly, 10 TaKi TeCTU JeMOHCTpY-
I0Tb 3arajlbHy HU3bKY YYTJIMBICTH O TPpUIY Ta
RSV (44-95 %), onHak BOHU MalOThb BUILY Me/Jia-
Hy cnenudivHocTi (Big 90 10 95 %) [30].

Ilamogpizionozia eenamobiniapHux yckaao-
HeHb npu I'PBI

[leyiHka € opraHoM-MilleHHIO [OJi LUp-
KyJIIOIYUX BipyCHUX areHTiB i MejiaToOpiB 3a-
najeHHsa [14]. OkcugaTUBHHUU CcTpec Bimirpae
KJIIDYOBY pOJIb Y MOLIKOJKEeHHi remaTOLUTIB,
CIPUYHHSIOYH MOPYLIeHHs MeTa6oJi3My Jiimi-
niB i 6iskiB [15,16]. Y giTel i3 TXKKUMU popMa-
My ['PBI cnocrtepiraeTbcsa mijBUlLlEHHS pPiBHIB
TpaHcaminas (AJIT, ACT) Ta 6inipy6inHy, mo cBij-
YUATb NpPO 3a/]y4YeHHS MeYiHKU y NaTOJIOTiYHUU
nponec [17]. 3anasbpHi npouecu B meviHui 3y-
MOBJIIOIOTBCSI HAKOTIMYEHHSIM aKTUBHUX (opM
KHCHIO, TIOpPYIIEHHAM aHTHUOKCUJAHTHOTO 3a-
XUCTY, aKTUBALI€0 [IpO3anaJIbHUX LIUTOKIHIB Ta
iMmyHHOMO Bignosigaio [18].
MexaHi3MM ypakeHHs NeYiHKU IPH BipyCHUX
iHdeKIifxX CKIaiHI i BK/IIOYAIOTh K NPSIMUH LIU-
TONMATUYHUN edeKT Bipycy, Tak i HempsiMe YIIKO-
JDKEeHHSI BHAC/TiIOK iMyHHOro 3anasieHHs [31,32].
Y Bunagky SARS-CoV-2 noiuko/pxeHHs renaTouu-
TiB 3yMOBJIEHE NOEAHAHHAM NPSMOTO BipyCHOTO
BIJIMBY, CUCTEMHOTI'0 3alaJsieHHs Ta Trinokcii BHa-
cIipok pecnipaTopHoi HemocTaTHOCTI [33].
OCHOBHUMHU MeXaHi3MaMU ypaXKeHHS €:
e JWpEeKTHa iHBa3if BipycCiB y renaTouu-
TH [34];

e aKTUBalis [UTOKIHOBOIO KacKaay ¥ cuc-
TEMHOTO 3anajieHHs [24];

e TIOpPYLIEHHS (KOBYOBHUJIJIEHHS 4epes3
aucoyHKito chinkrepa Oaai Ta po3BUT-
Ky xoJsiectasy [35,36].
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Bipyc rpuny Takox MoOxe BUKJHWKATH ypa-
)KeHHd INeYiHKM LJIAXOM CUCTeMHOI BipeMil Ta
omocepeAKoBaHol iMyHHOI Bianosiai [16]. Ane-
HoBipycHi iHdeKIlii, 0c06/IMBO B AUTAYOMY Billj,
4acTO CYNpPOBOKYIOTbCA IeNaTOTPONHUM ypa-
>KeHHSIM i3 pO3BUTKOM renaturty [37].

[lix yac I'PBI nevinkoBi ypaxkeHHs y AiTel
HaWyacTile NposBJSAKTBHCA MiABULIEHHSAM piB-
Ha asaHiHaMmiHoTpaHcdepasu (ALT) i acmapra-
TaMmiHoTpaHcdepasu (AST) [38]. Menm yacto
Bi/I3HA4YalOTh >KOBTAHUIIIO, renaToMerasito, 6ijb
y nmpaBoMy mifipe6ep’i a6o nmopyuieHHs KoaryJso-
rpamu [39].

[Ipy  MyJIBTUCUCTEMHOMY  3alaJIbHOMY
cunapomi y pgiteit (MIS-C), acoiniioBaHomy 3
COVID-19, nevyiHKOBi NpOsSIBH TPaNJIAOTbHCA 3HA-
YHO 4YacTillle Ta CyNpOBOAXKYIOTbCA MiJBUILEH-
HSM piBHIB TpaHcamiHa3, 6inipy6iHy, po3BUTKY
acuuTy Ta xojenuctuty [40].

KiliHiyHa KapTHMHa ypaKeHHsl MediHKU NpU
I'PBI € HecnienudiuHO0 | MOXKE BKJ/IIOYATH 3arajib-
Hy CJIa6GKiCTb, BTPATy alleTUTY, HY/[OTY, 6JIF0BaHHS,
cy6debpuitiTeT, 6i/ib y mpaBoMy nijipe6ep’i. Ouin-
Ka QYHKIIOHAJIbHOTO CTaHy NeYiHKU y AiTel i3
['PBI BkJitouae jiabopaTopHe BHU3HAUYEeHHs PiBHIB
ALT, AST, 3arasibHOro Ta npsiMmoro 6iipy6iHy, ra-
Ma-rayTaminTpaHchepasu (GGT), ayxHoi pocda-
Tasu Ta aJbbyMiHy [41]. ¥ ckyiafHUX BUNAJKaX
MOXe OyTH JOII/IbHUM BU3HAYEHHS OPHITHHKAP-
6amointpancdepasu (OCT) sk 6iabll Yy TIUBOTO
MapKepa MOIIKO/KeHHs nediHku [38].

[HCcTpyMeHTa/NbHI  MeTOAU  LOCJHiJKEH-
HA BKJIIOYAIOTb YJbTPa3BYKOBe [OCJIiJXKeHHHA
(¥3/1) opraHiB 4epeBHOI NOPOKHUHU [JJI51 OL{iH-
KU pO3MIpiB MeYiHKHU, CTPYKTYPHU >KOBYHOTO
Mixypa, HagBHOCTI aCUUTy YU IHIIKUX NATOJIO-
rivHux 3mid [39].

CnekTp pecnipaTOpHUX 3aXBOPKOBaHb y Ai-
Tel BapilETHCS BiJi FOCTPUX BipyCHUX iHEKIIiH,
sIKi TPOXOJSITh CAaMOCTIHHO, 10 GaKTepiaJlbHHUX,
a TaKoX mnosapecnipaTopHux iHPeKUiHHUX XBO-
po6. BaxuBYy poJib y 1bOMY Bifiirpae cBoevacHe
BUSIBJIEHHs TenaTo6iiapHUX YCKJIaJHEHb, IO
€ BUpIIAJbHUM [Jif OLiHKMA pealbHOro BILJIMU-
By pecnipaTopHux iHpeKIili Ha PO3BUTOK LIUX
XBOpoO6 Ta iHillitoBaHHS opraHocnenudiyHol mij-
TPUMYBaJIbHOI Teparil.

[lediHka € OCHOBHHUM OpraHoM, SIKUH ypa-
’KAEThCS aKTUBHUMU ¢opmaMu KucHio (ADK).
[TapeHxiMaTO3HI KJITUHU — L€ IEPBUHHI KJIITH-
HM, Ki NigaThCs NOIKO/KEHHIO IeYiHKU, BU-
KJINKaHOMY OKHCJIIOBAJIbHUM CTPeCcOM. Y cCaBLiB
HasBHA CKJIa/lHA QaHTUOKCUJAHTHA CUCTeMa JJId
NiATPUMKHM OKHCHO-BIJHOBHOI'O IOMeOCTa3y B



nevinni. Koaun piBenb A®K € HagMmipHuUM, ro-
MeocTas OyJe NMOpyLIeHUH, 110 NPU3BOAUTL [0
OKHCJIIOBAJIbBHOTO CTpecy, IKUM BiJirpae BUpi-
11aJIbHY POJIb Y 3aXBOPHOBAHHAX NI€YiHKH Ta IPU
IHINUX XPOHIYHUX i JereHepaTUBHUX PO3Jajax.
OkuciroBaJIbHUM CTpeC He JIMIIe BUKJIUKAE T0-
IIKOJPKEHHH NeYiHKH, BUKJIMKA4YU He3BOPOTHI
3MiHU BMicTy Jiniais, 6iskiB i JAHK i, mo 6inbiu
BaXK/JINBO, MOAY/IIOKOYM LUIAXH, AKI KOHTPOJIIO-
I0Th HOpMaJibHi 6iosioriuHi ¢yHK1il. Byso Takox
NPUIYLIEHO, 10 ICHYIOTh CKJAaJHI nepexpecHi
3B’I3KU MiX NaTOJIOTIYHUMHU paKTopaMy, 3ama-
JIeHHAIM, BUJIbHUMM paJijMKajlaMH Ta iMyHHUMH
peakuismuto Ilig giero pecnipaTopHUX BipyciB B
opraHiami akTuByeTbcs npoAaykuis (APK), wmo
BeJie /10 NOLIKOJPKEHHA KJITUHHHUX CTPYKTYD,
HacaMmmnepej renaTouuTiB. Bucoki piBHi ADPK
CIPUYMHSIOTh NepoKcHaalito ainifiiB MeM6paH,
pyiiHyBaHHs 6inkoBux moJsekys i JIHK, mo 3a-
IIyCKA€ aloONTOTHYHI ¥ HEKPOTHUYHI MpoLecH y
TKaHWHaxX MediHKU. AHTHOKCHJAHTHA CUCTeMa
OpraHi3aMy 3a YMOB TS>KKOTO Iepebiry iHdekirii
BUCHQXKYETBCH, 1110 CIIPUSE MPOTPeCyBaHHIO ypa-
*KeHHS neviHku [32].

[oMeocTa3 MiKpoeseMeHTIB € KJ/H4Y0BUM
¢dbakTOpoOM MiATPUMKHU 3/]0POBOi iIMYHHOI CUCTe-
Mmu. [Hdek1ii, 31 cBoro 60Ky, NocuIwThL Aedi-
LJUT MiKpoeJieMeHTiB, 3MEHIIYIOUH CIIOKHUBAHHA
NO>XXMBHUX PEYOBHH, 30i/IbIIYI0YM BTPATH Ta Ie-
pellKOo/pKaloYu BUKOPUCTAHHIO Yepe3 3MiHU Me-
TaboJIiYHUX LJIAXIB. 3arajioM HeJOCTAaTHE CIO-
)KMBaHHA Ta CTAaTyC LUX BiTaMiHiB i MiHepaJiB
MO>e IIPU3BECTHU 0 IPUTHIYeHHd IMYHITeTY, 1110
CXWJISIE JIIOAWHY A0 iHGiKyBaHHS, MOTipLUIyIOYH
pe3yabTaTu [42].

CyyacHi 3HaHHS PO poJib Zn npu iHPeKIiax
i 3amasieHHi 6ysu Bce6iuHO po3risaHyTi Gammoh
Ta Rink (2017). ABTOpY BUCBIT/IIOIOTh €KCIIEpPU-
MeHTaJIbHi JOKa3! cTaTycy Zn, 106 3abe3neyu-
TH epeKTUBHE PYHKLIOHYBaHHA sIK BPOJKEHOTO,
Tak i aganTuBHOTO iMyHiTeTy. lepinuT Zn cepep,
IHIIMX NpOABIB NPU3BOAUTL A0 KJIITHUHHO-OIO-
cepeAKoBaHOI iMyHHOI AUCcPYHKILiI, 1110 MPU3BO-
JISTh A0 MOpylleHHs 36asaHcoBaHoOi Bifgmosizi
opraHiamy Ha iHdekuito [43]. Zn Takox € He3a-
MIHHHUM MiKpoeJleMeHTOM, SIKUU Ma€ CIPHUATIIN-
BY aHTHOKCU/JAaHTHY, IPOTHU3aNlaJIbHY Ta allOITO-
TU4YHY Aito. [lediHka Biflirpae BUpillasbHy poJib
y NiATPUMI CHCTEMHOI'0 roMeocTasy Zn. Takum
YWHOM, BUHHKHEHHA XPOHIYHHUX 3axXBOPIOBAaHb
Ne4yiHKH MPU3BOAUTHL A0 MNOpYLIeHHs MeTabo-
J1i3My Zn, a 3rojioM i 10 AediluTy Zn, 110 BUKIU-
Ka€ 6araTto MeTaboJiYyHUX aHOMaJil. | HaBmaky,
Jl06aBKM Zn IOKasajJu NO3UTUBHUU BIJIMB Ha
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MeTaboJ1iuHi aHOMaJlii Ha eKcllepUMeHTaTbHUX
MoJeAX 1 y NalieHTIiB i3 XpOHIYHUMU 3aXBOPIO-
BaHHSIMU IediHKU [44].

BipycHa iHdekKI1lis cTUMyJI0€ HaAMipHY Tpo-
JyKIilo nmpo3anajbHux uTokiHiB (IL-6, TNF-q,
[L-1[), 10 cripusie pO3BUTKY CUCTEMHOI 3anaJib-
Hoi BianogBizi. [lopyleHHs perynsnii GUTOKIHO-
BOT0 6aslaHCy IPU3BOAUTH 10 POpPMYyBaHHS CHUH-
JipoMy cucteMHol 3anasbHoi BifgnoBifi (SIRS),
110 HeraTUBHO BIJIMBAaE Ha (QYHKLIOHyBaHHSA
NeYiHKY, BUKJIMKAYY X0JIecTas, JUTOoJ1i3 remna-
TOLIMTIB i 3MiHM y IIpoLiecax JeTOKCHUKallii.

Cy4acHa cTpareris JikyBaHHS renaTto6itiap-
HUX ypaxkeHb y fiTeit i3 [PBI 6a3yeTbcs Ha npuUH-
[UIIaX eTiOTPONHOI, MaTOT€HEeTUYHOI Ta CHUMII-
TOMAaTUYHOI Tepamnii 3 ypaxyBaHHAM TKKOCTI
nepebiry 3axBoproBaHHs ¥ iHAUBiAyaibHUX 0CO-
6/1MBOCTeH MalieHTa.

ETioTpomnHe JiKyBaHHA BKJINYA€E 3acTOCY-
BaHHA NIPOTUBIPYCHUX IIpenapariB [Ipy NiATBep-
JUKeHiN eTioJsiorii, 0c06/IMBO Yy BUNAaIKaX TPUNY
(ocenbTaMiBip, 3aHamiBip) a6o iHdeKIil, BUKIU-
KaHUX peclnipaTOpHO-CUHLMTIaJbHUM BipyCcOM.
Y Jlerkux BUINaJKax eTiOTPOIIHA Tepalis Moxe
006MeXKyBaTHUCA NiATPUMYIOUYUMH 3aX04aMHU.

[laToreHeTHU4Hi 3aX0AU CIIPAMOBAHI Ha 3a-
XUCT i BiiHOBJIeHHS QYHKI[IN MediHKU Ta KOB-
YOBUBIAHOI CUCTeMU. BaxX/JMBUMU KOMIIOHEH-
TaMH €:

* BUKOPHUCTaHHS renaTonpoTeKTopiB (yp-
COJle30KCUX0JIeBa KHCJIOTA, eceHIlialbHi
docdoninigy, cunimapul) aasa crabini-
3anil MeMOpaH renaToUUTIB i CTUMYIIO-
BaHH# pereHepalil Ne4iHKOBOI TKAaHUHUY;

e aHTUOKCUAAHTHA Tepamnid (BiTaMinu C, E,
N-aneTunnucTein) AJis 3HUXKEHHS OKCH-
JaTHBHOI'O CTpecy Ta 3amnobiraHHs Io-
JaJIbILIOMY TOIIKO/PKEHHIO KJIITHH;

e KOpeKlLisl BOJHO-eJIeKTpoJiTHOro 6a-
JIQHCY Ta KUCJOTHO-JIY>KHOTO CTaHy, 0CO-
6JIMBO B TSKKHX BUINIAJIKax i3 pO3BUTKOM
NOJIIOPTraHHOI HeJ,0CTAaTHOCTI.

CuMnToMaTH4YHa Tepamnid BKJ/OYAE 3ax04u
110/0 HOpMaJli3alil MOTOPUKU KOBUYHOTO Mixy-
pa (cna3MoJliTUKH, IPOKIHETUKU), KOHTPOJIb 3a
60JIbOBHM CHHJPOMOM, 3HMUKEHHS iHTOKCHUKAILii
(eHTepocopb6eHTH) Ta MiATPUMKY iIMYHHOI'O CTa-
TYCY.

PanioHasbHa JiieToTepaniss € HeBif€MHOIO
YacTUHOW JiKyBaHHA. PekoMeHAyeTbCcA BHUCO-
KOGiJIKOBe XapuyBaHHS 3 OOMeXeHHSM >KUPiB
TBAapUHHOTO NOXO/PKEHHS, PACHEe NUTTA JJI4 Hij-
TPUMKHU TifipaTallii, BKJIOYeHHS NMPOAYKTiB, 6a-
raTux Ha aHTUOKCHUAAHTH Ta NPe6ioTHKHU.
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[IpodinakTHUYHI 3aX0AU BK/IOYAIOTh BaKLU-
Hallilo IPOTU TPUIY, afleKBaTHY KopekIit Aedi-
IUTIB BiTaMiHiB i MikpoesieMeHTiB (I[UHK, CeJieH,
MarHii), perysiipHuii MOHITOPUHT GiOXiMiUHUX
MOKAa3HUKIB QYHKLII Me4iHKU NMpU 3aTSHKHOMY
nepe6iry 'PBIL.

Oco6siuBYy yBary cJij OpUAIASTH 3amobi-
raHHI0O PO3BUTKY [JMCOIO3y LIJISXOM 3aCTOCy-
BaHHS NPO6IOTHUKIB i NpebioTUKIB MiA Yac i mic-
Jis iHp ekl

Y cyyacHii MeZUIMHI 0CO6JIMBY yBary npu-
JAUIAI0Tb IIepCOHaNI30BaHUM CXeMaM JIiKyBaHHA
3 ypaxyBaHHSIM reHeTHUYHUX 0COOJUBOCTEN Ma-
Ii€eHTa, TUNY 30YAHUKA, TSKKOCTi iHekuii Ta
CTaHy IMyHHOI CUCTEeMU JUTHUHU.

[IpodinakTrUyHi 3axX0AM MOBUHHI BKJIIOYATH
CBOEYACHY BaKLMHALI0 [POTH IPUIY Ta IHIIUX
BipycHux iHdek1ill. Beslvke 3HaYeHHS Mae€ mif-
TPUMaHHA HaJIeXKHOTO PiBHA IMYHITETY LIJIAXOM
paLioHaJIbHOTO Xap4yyBaHHS, 3abe3IeyeHHs J0-
CTaTHbBOI'O piBHA BiTaMiHIiB 1 MiKpoe/seMeHTIB,
TaKHUX K IIMHK. BaK/IMBUM € Takox MiHiMi3allis
baKTOpiB pU3UKY, TAaKUX SIK IAaCUBHE KypiHHA Ta
3a6pyAHEeHHs [JOBKiJA.

[TopywmeHHs 6aJjiaHcy MiHepaJiB, 30KpeMa
JNlediUT LUMHKY, Mardiro Ta Mifi, yacto cympo-
BO/Kye TsKkuM mnepe6ir 'PBI y aiteit. Llunk
BiZlirpae KJIOYOBY pOJIb y peryasduil iMyHHOI
BignmoBizAi, ctumyntoBanHi ¢yHKUil Makpodaris
i HelTpodiniB, a TakoX y 3aXUCTi KJIITHUH Bij
OKCHJATHBHOro cTpecy. HMoro aedinut moxe
NPU3BOJUTU [0 3HMKEHHA PEe3UCTEHTHOCTI 10
iHdeK1il, 3aTpUMKU pereHepaTUBHUX MpPOLIECiB
i mor/iM6J/IeHHS 3anaJbHUX PeaKIili.

Marsiii € KpUTHYHUM eJleMeHTOM JJis1 Oa-
raTbox pepMeHTAaTHBHUX NPOLECIB, BKIWYHO 3
eHepreTUYHWM MeTaboJi3MoM i crabinisalieto
KJITHHHUX MeMOpaH. HecTaya MarHioo Mmocu/toe
YYTJIUBICTBb OPTraHi3My [0 OKCUATUBHOIO ITIOLIKO-
JDKEHHH Ta CIIPUAE PO3BUTKY TiNOKCIl TKAHUH.

Migp € Bax/JMBHM KO(AKTOPOM aHTHOK-
CUJAHTHUX (QepMeHTIB, TaKUX K CyNepOKCHUJ-
JIUCMyTas3a, ToMy ii AedilluT TaKoX MOIVIMGJIIOE
OKCUJATUBHUM CTpeCc 1 CUCTeMHe 3alajleHHd.
BasiaHc jux MikpoesieMeHTiB € 0COGJIMBO BaXK/1H-
BUM IpHU TSHKKUX BipycHUX iHpeKuisax aJus mif-

TPUMKHU QYHKIiM MeyiHKYU Ta IMyHHOI CUCTEMU.

KumkoBa Mikpo6ioTa € BaXXJIUBUM peryJisi-
TOPOM IMYHHUX peakuiil opraHismy. I[Ipu T'PBI
3MiHU CKJIaAy MiKpO6GIiOTH MOXYTb NPU3BOAUTU
Jlo mopylieHHs1 6ap’epHOI QYHKLII KUIIKIBHUKA,
TpaHCJA0KaLil MIKpoopraHiaMiB Ta IXHIX MeTa-
60siTiB y CUCTEMHUN KpOBOOOIr, 1[0 aKTUBYE
CUCTEMHY 3ala/bHY BiINOBiAb i MOTJINGJIIOE ypa-
>KeHHS NeYiHKU.

Jucbio3 CynmpoBOJXKYETbCS  3HUXKEHHAM
KisbKOCTi KOpUCHUX GakTepil, Takux sk Bifido-
bacterium Ta Lactobacillus, Ta 3pocTaHHSIM
YMOBHO-IIATOT€HHUX MiKpOOpraHi3Mis, 110 Mpo-
AYKYIOTb €HJ,0TOKCUHMU. lle cipuynHs€e aKTUBa-
iito Toll-moxi6nux penentopiB (TLR) Ha renato-
LUTaxX | IMyHHUX KJITUHaX Me4YiHKH, MiCUIIOK0-
YU NPOAYKLIK INpo3anaJlbHUX LUTOKIHIB 1 po3-
BUTOK CUCTEMHOTO 3alaIeHH.

BigHOBJ/IEHHS HOpMaJ/IbHOI KUIIKOBOI MiKpoO-
6ioTu 3a JomoMorow nNpob6ioTHKIB, MpebioTUKIB
Ta palLliOHaJbHOTO Xap4yyBaHHS MOXe CYTTEBO
3HU3UTU PU3UK YCKJIAJHEHD i3 60Ky renaTtoobii-
apHol cucteMu y aitei i3 ['PBI.

Cepepn HOBITHIX NiAX0AIB A0 Tepamnii po3rs-
Jlal0ThCs 3aCTOCYBAaHHS NPOGIOTHKIB, aHTUOKCH-
JAHTHUX KOMILJIEKCIB Ta MOJIeKy/JspHa Tepamnis,
CIIpAMOBaHa Ha peryJdaLilo LUTOKIHOBOI BiAno-
Bi/Ii.

BHCHOBKH

1. TPBI - ogHa 3 HaWnoUWHMpeHIIKUX NATO-
JIOTiH, flIKa TpalJS€eTbCd y NeAiaTpiil. 3aBAsKU
MYJbTUAMCLUILIIHADHOMY MiZIXOAY MU JUBHUMO-
s Ha 110 Ipo6JieMy He JIMlLIe i3 3BUYHOI'O PaKyp-
Cy NyJIbMOHOJIOTII, @ OLIiIHIDEMO KOMOpPGIIHICTD,
1110 3/]JaTHA CIPOBOKYBaTUCs Ha PoHi iHdeKIji.

2. 3aBJgKU o6i3HaHOCTI JikapiB Ta Bpaxy-
BaHHIO MOXJIMBUX YCKJIaJHeHb i3 GOKYy iHIUMX
opraHiB i cucteM, 30KkpeMa remnartobiniapHoro
TPaKTy, MM MOXE€MO IpeBeHTyBaTH MOXJIUBI
YCKJIa/JHEHHS.

3. Tepamnisg 3 ypaxyBaHHSIM 0OCOOJIMBOCTEM
MiKpo6ioMy Ta 0COOGUCTHUX MOTpe6 MalieHTIiB
i3 60Ky MiHepaJbHOrO Ta BiTaMiHHOTO CKJaAy
3/laTHa MO3UTHBHO BIJIMBAaTH Ha peKOHBaJjec-
LIeHIIi10.
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