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IBH3 «Yaczopodcbkull HayioHaabHull yHieepcumemy, meduuHull pakyabmem, kagpedpa nediampii
3 dumsAvuMmu iHPeKYiiHUMU X80pO6AMU;
2@I10/11, kagpedpa mepanii ma cimelinoi meduyuHu, M. Yx#20pod

Pesiome. Bcmyn. OfHUM i3 KpUTHUYHUX Nepio/iB GopMyBaHHS B3aEMO/ii Mi>k MaTip’to Ta HOBOHAPOPKEHUM
€ TI0JIOT'H, 30KpeMa CTaHOBJIEHHS MiKpo6ioMy KHIlIeUHUKA, IMYHHOI CUCTeMHU Ta MeTab0JIiYHOr0 MporpaMyBaHHS.
[lix yac KecapeBOro po3THHY HOBOHApOJKeHa JUTHHA He NMPOXOAUTh 4Yepe3 IOJIOTOBI LIAXM MaTepi, 0 B
CBOI0 Yepry Npu3BOAUTh 0 3MiHM IOYATKOBOI KoJI0Hi3anii Mikpodiopy, a 1je Moxke MaTH BiagaieHi HacaiKy,
HanpukJaj, GopMyBaHHA MeTaboJi4HOro npodisto, Yy TIAUBOCTI 10 iHCYJIiHY Ta peryuii aneTury.

Mema docaidxceHHs. [IpoBecTH aHai3 JTiTEPATYPHUX JpKepeJi 3a OCTaHHi IeCATh POKIB i BUAIIUTY AaHi 1010
JIOBTOCTPOKOBUX MeTab0JIIYHUX HACiZIKIB KecapeBOT0O PO3TUHY Y AiTeH, B3sABIIU 32 OCHOBY TaKi MeXaHi3MH,
SIK: enireHeTUYHi 3MiHY, Mikpo6ioM, iMyHOMeTa60.1i4H] BIJIMBY Ta KJIiHIYHI HACAiJKU: MeTabOJiYHUHI CUHPOM,
OKMPiHHSA, [YKPOBUH JiiabeT 2-ro TUmy.

Mamepiaau ma memodu. Byno npoBeZieHO OTJIs/ TiTepaTypy 3 BUKOPUCTAHHAM 6a3 gaHux Web of Science,
SpringerLink, PubMed, Scopus, Ta ScienceDirect, nepios oxomedHs 3 2010 mo 2025 pik. [Tomyk 3ailficHIOBaBcs
3a KJIIOUOBUMH CJI0BAaMU: «KecapiB po3THH», «MiKpo6ioTa», «<MeTaboIiuHe 3J0POB’sI», «OKUPIHHSA», KIYKPOBUU
JiabeT 2-ro TUMy», «MeTaboJiUHUN CHHIApPOM», «MiKpobioTa», «emireHeTU4YHe MpOrpaMyBaHHsS», «3J0POB’S
JUTHHUY». Y JOCHIPKEHHS YBIWILJIM OrJISIIOBI CTATTi, MeTaaHaJli3u, KOTOPTHI AOCHiPKEHHSI Ta CUCTEMATUYHI
OTJISAZM, 10 JIOC/i/PKyBaJld B3a€EMOB'S30K MiXK KecapeBUM PO3THHOM i PU3UKOM DPO3BUTKY MeTaboJIidYHHUX
nopyluieHb y Aiteid. Po6oTu 3 HU3bKO0 BUbipko1o (<200 yyacHUKIB), my6Jiikanii 6e3 pereH3yBaHH:A, a TaK0X
3BiTH 6€3 Z,0CTyIy /0 TOBHOTO TEKCTY He 6yJ/IM BKJIIOYEH] 10 aHai3y.

Byso npoananizoBaHo 35 nmy6utikariii, 1o BiAnoBifaiu KpuTepisiM Ta € iHAekcoBaHi y Scopus a6o PubMed.

Pezysabmamu docaidxcenb. HU3ka BeJIMKHUX KOTOPTHUX AOCHIIKeHb HiATBEPKYIOTb CTaTUCTUYHO 3Ha-
Yy 3B’130K MK TAKMM METO/I0M PO/IOpO3PpillleHHs], IK KecapiB PO3THH, i Mi/BUIlEHUM PU3UKOM PO3BUTKY
MeTaboJIiYHUX 3MiH opraHi3My. [IoHATTS «memaboiuHe 300p08°s» BU3HAYAETHCS 30a/1aHCOBAHOIO B3aEMO/II€0
iMyHHUX, eHZOKPHHHUX Ta MIKpPOGIOTHUYHHUX MexaHi3MiB, 110 3a6e3Me4y0Th HOPMaJIbHUN O0OMiH pPevyoBHH i
peryJisLio eHepreTUYHOro 6asaHcy. 3a JaHUMHU OCTaHHIX MeTaaHai3iB, iCHye NiZiBUILeHHS PU3UKY OKUPIHHSA
y LOiTeH, 10 HApOAMJMCS LLJISXOM KecapeBoro po3THHy, Ha 20-30% mnopiBHAHO 3 TUMH, XTO HApPOJUBCA
BariHa/JbHO. BiporigHicTb po3BUTKY y JOPOCIHX LIyKPOBOTo AiabeTy 2-To TUIY BUILA cepeJ; 0Cib, HapoKeHHUX
yepe3 KP. BBaxa€eThbcs, 1110 MeXaHi3M pO3BUTKY I}bOr0 3B’sI3KY MOJIATA€E Y 3MiHi MiKpo6ioTU4YHOTrO 3acesieHHs,
3MiHM FOpPMOHaJIbHOI perysLii MeTa60/1i3My Ta iMyHHOI TOJIEPAaHTHOCT], a TAKOX enireHeTU4Hi Moaudikauii.

BucHosku. Ilonpu Te, 1110 KecapiB PO3THUH iHOJ] € )XUTTEBO HEOOXiJHOIO MTPOLIEYPOIO, BAXKJIMBO MiHIMi3yBaTH
HeoOrpyHTOBaHi oneparii Ta migTpumMyBaTH ¢isiosoriuni MexaHi3aMu ajanTauii HOBOHapo/pKeHoro. XipypriuHe
poZlopo3pillleHHs1 MOXKe BIVIMBATH Ha €KCIpecito reHiB, 3a/lyyeHUX Y MeTaboJIiuHi nmponecy. 30KpeMa, CrocTepi-
raeThbCs 3MiHa piBHA MeTUJIYBaHHS TeHiB, 110 Pery/Th YyTAUBICTb Z0 iHCYJIIHY Ta »KUPOBUH 0OMiH (HampHK-
naf, LEP, ADIPOQ, IGF2). EnireneTrnyHi Mogudikarii, cdopMoBaHi y HeoHaTa/bHOMY Iepiofii, MOXXyTb 36epiraTucs
MIPOTATrOM HUTTS, MiZIBULIYIOUYN CXUJIbHICTb ZI0 META00JIYHUX MOPYIIeHb. ¥ KOHTEKCT] 3pOCTaHHs MOMIMPEHOCT]
OXKUPIHHSA Ta MeTab0JIiYHOr0 CHHAPOMY Yy AiTel, BUBYEHHS L{bOT0 3B’s1I3Ky HaOyBa€ 0COBJIMBOI aKTYaJIbHOCTI.

Knio4oBi cioBa: kecapiB po3THH, 0)KUPiHHSA, LYKPOBUH AiabeT 2-ro TUIy, MeTaboJiYHUN CUHADPOM, HO-
BOHapO/ KeHi.

Long-term metabolic consequences of cesarean section in children
Debretseni 0.V., Debretseni K.O.

Abstract. Introduction. Childbirth is a critical period for the formation of maternal-neonatal interactions,
including the development of the gut microbiome, immune system, and metabolic programming. In cesarean sec-
tion, the newborn does not pass through the mother’s birth canal, which leads to a change in the initial coloniza-
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tion of the microflora, which in turn may have long-term consequences, including the formation of the metabolic

profile, appetite regulation, and insulin sensitivity.

The aim. To analyze the current literature on the long-term metabolic consequences of cesarean section in
children, considering potential mechanisms (microbiome, epigenetic changes, immunometabolic pathways) and
clinical consequences (obesity, T2DM, metabolic syndrome).

Materials and Methods. A literature review was conducted using PubMed, Scopus, Web of Science,
SpringerLink, and ScienceDirect databases from 2010 to 2025. The search was performed using the following
keywords: “Cesarean section”, “metabolic health”, “obesity”, “type 2 diabetes”, “metabolic syndrome”, “microbiota”,
“epigenetic programming”, “child health”. The study included review articles, cohort studies, meta-analyses, and
systematic reviews that evaluated the association between cesarean section and the risk of metabolic disorders
in children. The analysis excluded works with a small sample size (<200 participants), publications without peer
review, and reports without access to the full text. In total, 35 publications were selected that met the criteria for
quality and timeliness (indexed in Scopus or PubMed).

Results. A number of large cohort studies have confirmed a statistically significant association between
cesarean section and an increased risk of metabolic disorders. Metabolic health is determined by the balanced
interaction of endocrine, immune, and microbiotic mechanisms that ensure normal metabolism and regulation of
energy balance. Recent meta-analyses indicate an increased risk of obesity in children born by cesarean section
by 20-30% compared with those born vaginally. The likelihood of developing type 2 diabetes in adulthood is
also higher among individuals born by cesarean section. The mechanism of this association is believed to include
altered microbiota colonization, epigenetic modifications, changes in hormonal regulation of metabolism, and
immune tolerance.

Conclusions. To minimize unnecessary operations and support the physiological mechanisms of adaptation of
the newborn is important, by exception when the cesarean section is sometimes a life-saving procedure Surgical
delivery can affect on the expression of genes which involved in metabolic processes. In particular, there is a
change in the methylation level of genes that regulate insulin sensitivity and fat metabolism (for example, LEP,
ADIPOQ, IGF2). Epigenetic modifications formed in the neonatal period can persist throughout life, increasing the
susceptibility to metabolic disorders. The study of this relationship is particularly relevant. in the context of the

increasing prevalence of obesity and metabolic syndrome in children
Key words: cesarean section, obesity, type 2 diabetes, metabolic syndrome, newborns.

Bceryn

3a oCTaHHI JecATUJITTS Yy CBITI crocTepira-
€TbCS 3HAYHe 3POCTAaHHSA 4YacTOTHU KecapeBOro
po3tuny (KP). 3a ganumu BcecBiTHBOI opraHi-
3anii oxopoHu 3a0poB’ss (BOO3), onTuManbHuU
piBeHb KecapeBUX pO3THUHIB cTaHOBUTH 10-15%
Bif 3arasbHOi kinbkocti mosioriB [1]. OgHak y
6isbiIocTi KpaiH Llelt MOKAa3HUK MepeBUIIYE pe-
KOMEH/IOBaHI Mexi — y JledKUX JepKaBax CArae
40-50% [2]. Taka TeHAeHLis BUKJIUKAE 3aHENO-
KO€EHHS Yepe3 MOXJIMBi KOPOTKO- Ta JOBrocTpo-
KOBI HaCJ/IiKU AJis 3/I0pOB’sl MaTepi K JUTUHU.

[losoru € KPUTUYHUM NlepioZoM GopMyBaH-
Hsl B3a€EMO/Iii Mi>k MaTip’t0 Ta HOBOHAPO/XKEHUM,
30KpeMa CTAaHOBJIEHHSI MiKp0o6ioMy KUIIEYHHUK],
iMyHHOI cucTeMU Ta MeTabOJiYHOr0 MpOrpamy-
BaHHA [3,4]. [Ipu kecapeBoMy pO3THHi HOBOHa-
pPOJXKeHUH He NMPOXOAUTH Yepe3 M0JIOroBi LA-
XU MaTepi, 110 NPU3BOLUTH L0 3MiHU IOYATKO-
BOi KoJsioHi3auii Mikpodsiopu [5]. Y BariHasbHO
Hapo/KeHUx JiiTel JoMiHywoTh Lactobacillus,
Bacteroides ma Bifidobacterium, Toai sik y niTeit
nicias KP - Staphylococcus, Corynebacterium ma
Propionibacterium [6]. Taki BiiMiHHOCTi MOXyTh
MaTH BifijasieHi HacliiKy, 30KkpeMa y GopMyBaH-
Hi MeTaboJsiuHOTr0 Npodiito, peryasuii aneTuty
Ta Yy TJAUBOCTI /A0 iHCyMiHY [7].

MeTa6oJsiiyHe 370pOB’ss AUTUHU BU3Haua-
€TbCs1 30a/1aHCOBAHOI0 B3AaEMOJIEI0 €HJIOKPUH-
HUX, IMyHHUX i MIKpOGIOTUUYHHUX CUCTEM, SIKi TO-
YHHaWTbh GOPMYBATHUCH llle Y BHYTPILIHBOYTPO6-
Homy nepioni [8]. [lopylleHHsA LUX MpPOLECIB ¥
paHHbOMY Billi 3JaTHe iHIiLilOBaTU KacKa/ 3MiH,
110 NPU3BOLUTD [0 PO3BUTKY 0KUPIHHSA, IHCYJIi-
HOPE3UCTEHTHOCTI, LIyKpOBOro AiabeTy 2 TUly
(0J2) i MeTaboi4yHOT0 CHHAPOMY Y TOAAJIBIIIO-
My *kuTTi [9,10].

OcTaHHi MeTaaHaJ/i3U CBiA4aTh MpPO MiJABU-
LIeHHSl PU3UKY OKUPIHHA Y AiTel, HAapOoKeHUX
HIJISIXOM KecapeBoro po3TuHy, Ha 20-30% mo-
PiBHAHO 3 THMHM, XTO HApPOLUBCA BariHaJbHO
[11,12]. ImoBipHicTb po3BuTky 1I/[2 y mopoco-
My Bil[i TakoX BulIa cepeJ; 0cCi6, HapOPKeHUX
yepe3 KP [13]. BBaxaeTbcs, 1110 MeXaHi3M 11bOT0
3B’sI3Ky BKJIIOYA€ 3MiHeHe MiKpobioTH4YHe 3ace-
JIeHHs, enireHeTuU4Hi Moaudikanii, 3MiHu rop-
MOHaJIbHOI pery/siii MeTa6osizMy Ta iMyHHOI
ToJiepaHTHOCTI [14-16].

MeTa aociaiaKeHHA

[IpoBecTH aHa/i3 JiTepaTypHUX [Kepes
3a OCTaHHI JecATb pOKiB i BUAIIUTH AaHI W00
JIOBFOCTPOKOBUX MeTab0JiYHUX HACTiJKIB Keca-



/NG /N
1

8 Mpo6nemun KniHiyHOT negiaTpii, 4 (70) 2025 L

peBOro pO3THHY Y JiTeH, B3ABIIU 32 OCHOBY TaKi
MeXxaHi3MHy, fK: enireHeTU4YHi 3MiHH, MiKpo6ioM,
iMyHoMeTaboJ/1i4HiI BIJIMBU Ta KJiHIYHI Hachaiz-
KHU: MeTaboJIiYHUN CUHAPOM, 0XKUPIiHHSA, LYKpPO-
BUH fiiabeT 2-ro TUIY.

Marepiasu Ta MeTOAU

Byno npoBeaeHO orisj JiTepaTypud 3 BHU-
KOpUCTaHHAM 6a3 pgaHux Web of Science,
SpringerLink, PubMed, Scopus, Ta ScienceDirect
nepion oxomyeHHs 3 2010 no 2025 pik. [Momyk
3/1iliCHIOBaBCs 3a KJIOUOBHUMHU CJI0BAMHU: “Kecapis

» o« » o«

po3muH’, “mikpo6ioma’, “mema6osiuHe 300po8’s’,
“oxrcupinna’, “yykposutl diabem 2-2zo0 muny’, “me-
ma6oaivyHuli cuHdpom’, “mikpobioma’, “eniceHe-
muyHe npoepamyeaHHs’, “3dopoe’s dumuHu’ Y
JOCHipKeHHSl YBIMLLIU OIJIAZOBI CTaTTi, MeTa-
aHaJli3y, KOTOPTHI JOC/HiP)KeHHA Ta CUCTeMaTHY-
Hi OIVIsIAH, 1110 AOCJiIKyBalu B3aEMOB’I30K MiX
KecapeBUM PO3THHOM i pPU3UKOM PO3BUTKY Me-
TaboJIiYHUX NOpYlIeHb y AiTeill. PO6OTH 3 HU3b-
Ko1o BUbipko1 (<200 yyacHuKiB), my6.tikariii 6e3
pelieH3yBaHHs, a TaKOX 3BiTU 6e3 JOCTyNy A0
MOBHOI'0 TEKCTY He OYJIU BKJIIOUEHI J10 aHaJi3y.

Byno mpoaHanizoBaHo 35 my6uJikanii, o
BiANIOBifa/yM KpUTepiAM Ta € iHJEKCOBaHiI y
Scopus a6o PubMed.

Pe3yibTaTH J0CAIAXKEHb

Cy4dacHi TeHAeHLII KecapeBOro po3THUHY. 3a
octaHHi 30 poKiB y CBIiTi criocTepira€Tbcs CTik-
Ke 3pOCTaHHA 4YacTOTU KecapeBOro pO3THHY.
3rigHo 3 ganumu BOO3, y 1990-x pokax cepef-
Hii NMOKa3HUK CTAaHOBUB OJIM3bKO 7%, TOJAi fIK
y 2020 poui BiH nepeBuiius 21% [1,2]. B okpe-
MUX KpaiHaX, 3okpeMa y lliBgenHiin Amepuui,
CepenzemHoMop'i Ta CxifiHilt €Bpomi, el piBeHb
carae 40-50% [3].

B VkpaiHi, 3a ganumu MO3, yactoTa kecape-
BUX po3TUHIB y 2023 poui cTaHOBUJIA 6JIU3bKO
27% Bij 3arajibHOI KiJIbKOCTI IIOJIOTIB, 1110 TaK0X
NepeBUILY€E ONTUMAJBbHUN [ialla30H, peKOMeH-
nloBanuit BOO3 [4].

[Ipy4MHaMU LBOrO 3pOCTAaHHA € 3MIHU B
JfemorpadivyHiil CcTpykTypi, HigBULIEHHS BiKYy
NepBOPO/iJib, 30ibllIeHHS] YaCTOTH eKCTpareHi-
TaJIbHOI NATOJIOTI], MUPOKe BUKOPUCTAHHA [0-
MOMDKXHUX PeNnpoJyKTUBHUX TEXHOJIOTIH, a Ta-
KO 3pOCTaHHSA KiJIbKOCTI IJIAHOBUX KeCcapeBUX
PO3THUHIB 6€3 MeINYHUX OKa3aHb [5].

MeTabosiiyHe 340pOB’ JUTUHU: MOHATTA
Ta 3HaueHHs. MeTaboJiuHe 3,0pOB’sl BU3HA4a-
€TbCs 36aJ1aHCOBAHOI0 B3a€EMOJi€I0 eHJ0KPHUH-
HUX, IMYHHHUX i MiKpOOGIOTMYHUX MeXaHi3MiB,

1o 3abe3Neyyl0Tb HOPMaJbHUM 0OMiH pedo-
BUH i pery/slilo eHepreTuyHoro 6asnaHcy [6].
®opmyBaHHS MeTaboJ1iuHOT0 Tpodiato JUTHHU
[IOYMHAETHCA 1lle Y BHYTPIIIHbOYTPOOHOMY Ile-
pioZi, a N0JIOTH € KPUTUYHUM MOMEHTOM, KOJIU
3aMyCKalTbCs NpOLeCH MiKpOOHOro 3acesieH-
Hf KUIIeYHHWKa Ta eNireHeTU4YHOro Mporpamy-
BaHHs MeTabonizmy [7]. Byab-sike mopyiieHHs
IUX NPOILIECIB, y TOMY YHKCJi 3MiHa cloco6y pos-
pPOJKEHHS], MOXe CIPUYUHUTU MeTaboJiuHy
JU3peryjdaunio - miABULIeHHA piBHA IHCYJIHY,
3MiHY CHiBBiHOILIEHHA JiNONPOTEIHiB, aKTUBa-
it 3anajbHux uLiaxie [8]. ¥ goBroctpokoBit
IepCcrneKTUBI Lie MOXe NPU3BECTH A0 PO3BUTKY
OXUPiHHS, MeTab0/iYHOr0 CUHAPOMY Ta LIyKpO-
BOTO JliabeTy 2 Tuny [9].

Posb Mikpobiomy y dopMyBaHHI MeTabo1iu-
HOTro 3/10p0B’sl. Mikpo6ioM KHUIIeYHHUKA € OJHUM
i3 KJIIDUOBUX PEry/asTOpiB eHepreTUYHOro 006-
MiHy, aneTuTy, MeTabo/i3aMy JjinifiB i ByrieBo-
JiB [10]. JocnimxeHHs A0BEH, 110 CKJIAA MiKpoO-
6i0TM HOBOHApPO/PKEHOT0 3aJIEKUTh BiJ| IIJIAXY
po3pomxeHHs [11].

[lix yac BariHaJibHUX MOJIOTIB AUTHHA OTPU-
MY€ MIKpPOOpraHi3MH 3 IOJIOFOBUX LIIAXIB Ma-
Tepi - mnepeBaxkHo Lactobacillus, Bacteroides,
Bifidobacterium, siki cnpUsilOTb PO3BUTKY ToJie-
PaHTHOCTI IMYHHOI CUCTEMH Ta HOPMAaJILHOIO
MeTabousizmy [12].

HaTomicTh npu KecapeBOMy pO3THHI Bif-
OYBa€eTbCSA  KOJIOHi3allil mepeBaXXHO  HIKip-
HOW Ta JikapHsiHOw ¢uopotw (Staphylococcus,
Corynebacterium, Clostridium), 1m0 3MiHIO€ Ipo-
necu depMmeHTalii, npoAyKLii KOPOTKOJIAHI[IO-
FOBUX XXUPHUX KUCJIOT i CUrHasi3aLil yepes Bicb
«KHULIKIBHUK-MO30K» [13,14].

[TopylieHHsl paHHBOT'O MiKpO6iOTUYHOTO 3a-
ceJleHHs1 acOLIOETbCA 3 MiABUILEHHSM PHU3UKY
OXUpiHHA y nojanbiioMy kuTTi [15]. Hanpu-
KJaJ, y BeJHWKOMY KOIOPTHOMY JOCJiJKeHHi
Huh S. et al. (2012) BcTaHOBJIEHO, L0 AiTH, Ha-
pomxeHi nuissxom KP, Manu Ha 15% Bumuit IMT
y Billi 3 poKiB, Hi>k IiTH Mic/A BariHaJIbHUX M10J10-
riB [16]. [loai6GHI pe3ysbTaTH NPOJAEMOHCTPYBaA-
v MeTaaHastisu Thavagnanam S. et al. (2008) Ta
Barros R. et al. (2020), siki mokasaiu 3poCTaHHS
pusuky oxupinHa Ha 20-30% cepepn, aiTeH, Ha-
poaxeHux yepes KP [17,18].

EnmireHeTnuyHi Ta iMyHoMeTa6oJiiyHi Mexa-
HizaMu. KecapiB po3THH MoXe BIIJINBAaTH Ha €KC-
npeciio TeHiB, 3a/y4YeHUX y MeTaboJiiuHi mpo-
necu. 30KpeMa, CIOCTepiraeTbcs 3MiHa piBHA
MeTUJIyBaHHS T'eHiB, 110 Pery/00Th Yy TJIUBICTb
Jlo IHCYJ/IiHY Ta »KUPOBUU 00MiH (Hanpukaad, LEP
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ADIPOQ, IGF2) [19]. EnirenetuyHi Mmoaudikarii,
cbopMoOBaHi y HeOHaTaJIbHOMY NEPiofi, MOXKYTb
36epiraTucsl MNpPOTACOM >KUTTHA, NiJBUILYI0YH
CXWJIBHICTh [0 MeTabosiyHUX mopyuieHb [20].
KpiMm Toro, kecapiB pO3THH CYNPOBOJKYETHCA
BiAcyTHIicTI0O ¢isiosoriuHoro ropMoHasbLHOTO
CTpecy MoJiorTiB (MiZiBUIIleHHS PiBHSA KaTeXoJaaMi-
HiB i KOpTU30J1y), 1110 MO>Ke BIIJINBATH Ha aJlalTa-
1[il0 eHJJOKPUHHOI Ta MeTaboJiuHOI cucTeM [21].
[lopylieHHs CTaHOBJIEHHA IMyHHOI TOJIe-
PaHTHOCTI Ta aKTUBallid Npo3analbHUX LUTOKI-
HiB (IL-6, TNF-a) Takox po3risarThCs K JaH-
Ka MiX KecapeBUM PO3TUHOM i MailbyTHIM po3-
BUTKOM iHCY/IiIHOpe3UCTeEHTHOCTI [22].
KecapiB po3TuH i pusuk oxupinug, 11/2
Ta MeTaboJsiyHOro cuHjpomy. Huska BesMKuUX
KOTOPTHUX JOCJi/PKeHb MiATBEPIKYE CTaTUC-
TUYHO 3HauylIUH 3B’30K MiX KecapeBHUM pO3-
THHOM i MiABUIIIEHUM PU3UKOM MeTabOJiuHUX
nopyieHb. Y MetaaHanisi Darmasseelane K. et
al. (2014), sxuit BkitoyaB noHaz 38 000 yyacHu-
kiB, HapoxeHHs uLIssxoM KP 6ys10 aconilioBaHe
3i 30i/1b1lIEHHSIM PU3UKY 0XKHUPiIHHS ¥ 0POCIOMY
Bili Ha 22% (OR=1,22; 95% CI: 1,05-1,42) [23].
[Topganbuiuii MeTaaHasi3 Yuan C. et al. (2020)
i3 3ajlyyeHHSIM 26 JOCHIPKeHb MiATBEpAUB L0
TeHJEeHLil0 | NpOAEeMOHCTPYBaB MiJBUILIEHUN
pusuk po3BuTky L[/I2 cepep oci6, HapoIKeHUX
yepe3 KP (OR=1,23; 95% CI: 1,12-1,36) [24].
MexaHiCTU4HO Liel 3B’s1I30K OSICHIOEThCS He
JIUIIE TOPYIIeHHSAM MiKpo6ioMy, a ¥ 3MiHamMu Me-
TaboJIIYHUX LJSXIB, 1110 PETY/IIOITh YYTIUBICTh
[0 IHCyJiHY, BiiKJIaleHH] )XUPOBOI TKAaHWHU Ta
3anaJjieHHs HU3bKOi iHTEHCUBHOCTI [25,26].
[IpodinakTuka MeTaboJiYHUX MOpYILIEHb
y AiTeHd, HapOo/pKeHUX LIJIAXOM KecapeBOro po3-
TUHy. [lonpu Te, W0 KecapiB pO3THH iHOAI €
KUTTEBOIO HEOOXiJHOI0 NpOLelypol0, BaXKIUBO
MiHiMi3yBaTu HeOOI'PYHTOBaHI omepatii Ta mia-

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

TpuMyBaTu isiosoriuni MexaHisMu aganTanii
HOBOHAPOJKEeHOTr 0.
Cepes n[oKa30BUX 3ax0fiB NpodiJaKTUKH
MeTaboJIIYHUX HACIAKIB BUAIIAIOTD:
e paHHE NIPUKJAJAHHA [0 I'PyAeH | TpuBa-
Jie Tpy/iHe BUT'OIOBYBaHHS — CIIPUSIE BiJ-
HOBJIEHHIO MiKpO6ioTHYHOI0 6a/1aHCy Ta
HopMaJizanii MeTaboJsiyHoro mnpodisto
[27,28];

e KOHTAKT «lIKipa A0 LWIKipu» Mmicjad ole-
pauii - 3MeHIye PU3UK MeTabOJIiYHOr0
ctpecy [29,30];

e TMpo6iOTHYHA Tepanisl y HEOHATAJbHOMY
nepiofi — nepcrneKTUBHUM HANPAMOK KO-
pekuii mikpo6iomy [31,35].

BoziHOYac npiopUTeTHUM 3aJMIIAETHCA pa-
[jioHaJIbHe BUKOPUCTAHHA KecapeBOr'0 PO3THUHY
BUKJIIOYHO 32 MeJUYHHUMHU IOKa3aHHAMHU Ta 3
N0/a/IbLIMM CIOCTEPEXKEeHHSIM 32 MeTab0JiYHUM
PO3BUTKOM JAUTHHH.

BHUCHOBKU

[Tonpu Te, 10 KecapiB pO3TUH iHOJ|I € X KUTTE-
BO HeOoOXiZJHOW MpOoLEeAyPOI0, BaXK/JIUBO MiHiMi-
3yBaTU HeOOI'PYHTOBAHi omepallii Ta OigTpuUMy-
BaTH ¢iziosioriuHi MexaHi3aMu afjanTanii HOBoOHa-
poZixkeHoro. XipypriyHe poJopo3pilleHHSI MOXe
BIJIMBAaTU Ha €KCIpecCilo TeHiB, 3aJy4eHUX Yy
MeTaboJiuHi npouecy. 30KpeMa, CIOCTEPIraeTh-
Cd 3MiHa piBHA MeTUJIYBaHHA '€HiB, 1110 peryJo-
I0Th Yy TJUBICTb |0 iHCYJ/iHY Ta >XKUPOBUN 0O6MiH
(nanpukunag, LEP, ADIPOQ, IGF2). EnireHeTruHi
Moaudikanii, chopMoBaHi y HeoHaTaJTbHOMY
nepioZii, MOXXyTb 36epiraTUcs NPOTSATOM KHUTTS,
NiJBUILYIOYU CXUJIBHICTH A0 MeTaboJiuHUX TO-
pyllieHb. ¥ KOHTEKCTi 3pOCTaHHSA MOLIUPEHOCTI
OXKUPiHHSA Ta MeTab0oJIiYHOTO CUHAPOMY Y AiTeH,
BUBYEHHS 11bOT0 3B’13Ky HabyBa€e 0COGIMBOI aK-
TyaJIbHOCTI.
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JIBH3 «Yaczopodcbkutl HayioHaabHUll yHigepcumemy», meduuHutl pakyibmem, 'kagedpa xipypeiuHux
x80p06, ‘kagpedpa oHKko021i, M. Yic20p00

Pe3iome. Bcmyn. MeHI1a 4acToTa paky JliBoi HUPKH CTBOPIOE MepelyMOBH /10 MEHIIOI KiJIbKOCTi po3po6oK
Ta CTpaTerii CTOCOBHO XipypriyHoro JIiKyBaHHS TAKHX MAaLi€HTIB. Y JiKyBaHHI HUPKOBO-KJITHHHOTO paKy (HKP),
YCKJIaZJHEHOTO iHBa3MBHUM NYXJWHHUM BEHO3HMM TPOMGO30M IepeBara HaJeXUThb XipyprivyHOMY MeTOAY, 110
nepez6avdaE pajuKaabHy HeppeKTOMilo, TPOMOEKTOMII0, pe3eKIiito HIKHbOI mopoxxHucToi BeHu (HIIB), mpoTesy-
BaHHA HIIB uyn nepepruBanHa BeHo3HOro nosepHeHHs 1o HIIB. He icHye eauHoi cTparerii y nigxoaax A0 xipyprid-
HOTO JIIKyBaHHSI JJaHOI 1aTOJIOTii, TOYMHAIOYH 3 [Tepe[oNepalifHOro eTany i 3aKiH1yI04Yu 3ac06aMH NpodiaKTHKH
TpoMb6oeM6ouii iereHeBoi apTepii (TEJIA), o € 3aBoJ1iKal4UM |0 TPOBEIEHHS JOCIiPKEHb Y [IbOMY HaIIPSIMKY.

Mema docaidxcenHs.. Po3nparjloBaTy Ta BIPOBAAUTH Y KJIIHIYHY NPAKTUKY XipypridyHy TaKTHKY pe3eKii
HIIB npu iHBa3uBHOMY J1iBOGIYHOMY YXJIMHHOMY BEHO3HOMY TPOMOO03i IPH paKy JiBOI HUPKH.

Mamepiaau ma memodu. Y aocaimxkeHHS BKIOYEHO 15 XBopux mpoonepoBaHuX y KoMyHaslbHOMY HeKOMep-
nitnomy mignpuemctsi (KHII) «3akapnaTceka o6JiacHa KJiHiuHA JiikapHs iMeHi AHzpis HoBaka» Ta KHII «3akap-
NATChKUH NPOTUIYXJIMHHNM LieHTP» y tepiof 3 2005 mo 2024 pp. Y Bcix naljieHTiB iarHOCTOBAaHO HEMETACTATHYHY
MyXJIMHY JIiBOI HUPKH 3 iIHBa3UBHUM NyXJIMHHUM TpoM6030M HIIB. Bik xBopux BapitoBas Bif 39 1o 73 pokiB, Meaia-
Ha BiKy ckutasa 57,8 poky. HosoBikiB 6ys10 11 (73,3%), xiHoK - 4 (26,7%). PiBenb nyxiuHHOTO0 TpoM6Gy HIIB Bu3Ha-
yasu 3rifgHo 3 kiaacudikaniero kiainiku Meio 2004 poky. [lyxsMHHUE BeHO3HMH TpoM603 Il piBHSA AiarHOCTOBaHO
y 8 (53,3%), Il piBHsa - y 5 (33,3%), IV piBHs - ¥ 2 (13,3%) BUnagkax. ¥ 6 (40%) namieHTiB MaB Miclle HU3XiJHUH
reMopariyHu# Tpom603 HIIB i3 nomwupeHHsiM Ha 3arajibHy K1yG0OBYy BeHy. PeTporpasiHe NouvpeHHs MyXJIMHHO-
ro TpoM6y B iHppapeHanbHui cermeHT HIIB, niBy HaflHUPKOBY 4M JIiBy rOHa/{Hy BeHU JAiarHocToBaHo y 6 (40%)
XBOPHUX. Yci XBOpi mpoonepoBaHi 3 TpaHCcabJOMiHa/IbHOTO OCTYIY: 3a TUIIOM «1eBpoH» (9 (60%)) 4u «Mepcenec»
(6 (40%)). 3acobu cepreBO-JIEreHEBOTO, BEHO-BEHO3HOT'0 IIYHTYBAHHS, rinoTepMii 41 3yIMHKKU KPOBOOGIry He 3a-
crocoByBasnch. Y 14 (93,3%) nauieHTiB BukoHaHo pe3ekuito HIIB, y ogHoro (6,7%) - nupkysspHy pe3ekuito HIIB i3
HaCTYIHUM [TPOTe3yBaHHsAM. Buganenuit cermenT HIIB 3amMineHno Tpy6uaTnm npote3oM Gore-tex fiametpom 20 MM
3 MeTO10 30epexkeHHsT KpoBOoTOKY 1o HIIB. Y 9 (60%) Bunajkax 3acTOCOBaHO MeXaHIYHY almapaTHy KaBarlJliKallio.

Pezynemamu docaidxceHs, [HTpaonepaniiHol 4M micysionepaliiHoi JieTaJbHOCTI He 6yJ10 3adikcoBaHo. [le-
puonepaniiiHui nepios nepeHecsu yci namieHTH. Y BCix BUMagKax, micss pesekiiii HIIB 6ysio 36epexxeHo nuIiH-
Jipr4yHy GopMy CyJMHH Ta BeHO3He nmoBepHeHHs no HIIB. ¥ Bcix Bumazakax ricrosioriyno 6ysio miATBepKeHO
HeraTuBHUH Kpa# pesekuii (R0O) HIIB. Y Bignanenomy nepiofiy »kofHOMy 3 BUIIaZIKiB MU HE CIIOCTEPiraau peru-
JUB y AinAHLI pe3ekuii yu npore3ysanHsa HIIB.

BucHoseku. PapukanbHe xipypriuHe JlikyBaHHS JIiBOGIYHOTO MyXJAMHHOTO BEHO3HOTO TPOMG03y MOXKJIMBE 32
yMOB pe3eklii Ta BifjHOBIeHHs nutiHgpuyHoi ¢opmu HIIB 3i 36epekeHHsIM 1aMiHapHOT'0 KPOBOTOKY, Ta PO-
¢dinaktuku TEJIA meTo0M MexaHiuHOI anapaTHOI KaBamTiKamii.

Ki104o0Bi c/10Ba: HMXKHS MOPOXKHUCTA BEHA, Pe3eKILisl, MyXJIMHHUHM TPOMO, JliBa HUPKA, paK.

Resection of the inferior vena cava in patients with invasive left-sided tumor venous thrombosis in
renal cancer
Boldizhar PO., Korsak V.V., Boiko S.Sh.S.

Abstract. Introduction. The lower incidence of left kidney cancer creates the prerequisites for fewer
developments and strategies regarding the surgical treatment of such patients. In the treatment of renal cell
carcinoma (RCC) complicated by invasive tumor venous thrombosis, the surgical method that involves radical
nephrectomy, thrombectomy, resection of the inferior vena cava (IVC), IVC prosthetics, or interruption of venous
return through the IVC is preferred. There is no single strategy in the approaches to the surgical treatment of this
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pathology, starting from the preoperative stage and ending with means of preventing pulmonary embolism (PE),

which is delaying research in this direction.

Purpose of the study. To develop and implement into clinical practice surgical tactics for resection of the [VP
in invasive left-sided tumor venous thrombosis in left kidney cancer.

Materials and method. The study included 15 patients operated on at the Municipal Non-Profit Enterprise
(MNPE) “Andriy Novak Transcarpathian Regional Clinical Hospital” and the MNPE “Transcarpathian Anti-Cancer
Center” in the period from 2005 to 2024. All patients were diagnosed with a non-metastatic tumor of the left
kidney with invasive tumor thrombosis of the IVC. The age of the patients ranged from 39 to 73 years; the me-
dian age was 57.8 years. There were 11 men (73.3%), 4 women (26.7%). The level of tumor thrombus of the IVC
was determined according to the Mayo Clinic classification of 2004. Tumor venous thrombosis of level II was
diagnosed in 8 (53.3%), level IIl in 5 (33.3%), and level IV in 2 (13.3%). Descending hemorrhagic thrombosis
of the IVC with extension to the common iliac vein occurred in 6 (40%) patients. Retrograde extension of tumor
thrombus to the infrarenal segment of the [VC, left adrenal or left gonadal vein was diagnosed in 6 (40%) patients.
All patients underwent transabdominal access: chevron (9 (60%)) or mercedes (6 (40%)) type. Cardiopulmo-
nary, veno-venous bypass, hypothermia, or circulatory arrest were not used. In 14 (93.3%) patients, resection of
the IVC was performed, in one (6.7%) - circular resection of the IVC with subsequent prosthetics. The removed
segment of the I[VC was replaced with a 20 mm diameter Gore-tex tubular prosthesis in order to preserve blood
flow through the IVC. In 9 (60%) cases, mechanical hardware cavaplication was used.

Results. No intraoperative or postoperative mortality was recorded. All patients survived the perioperative
period. In all cases, after resection of the IVC, the cylindrical shape of the vessel and venous return along the IVC
were preserved. In all cases, the negative resection margin (R0) of the IVC was histologically confirmed. In the

long-term period, in none of the cases did we observe recurrence in the area of resection or IVC prosthesis.
Conclusion. Radical surgical treatment of left-sided tumor venous thrombosis is possible under the condi-
tions of resection and restoration of the cylindrical shape of the IVC with preservation of laminar blood flow, and

prevention of PE by mechanical hardware cavitation.

Key words: inferior vena cava, resection, tumor thrombus, left kidney, cancer.

Bctyn

HupkoBo-k/a1iTUHHUN pak cka1agae 3% y
CTPYKTYPpI BCiX 3JI0AKICHUX 3aXBOPIOBAHb Cepef,
Jl0pOCJIOT0 HaceJleHHs | Ma€ TeHAeHI o 10 6ijlb-
oi 4acToTH y Kpainax 3axijgHoi Esponu [1]. Ja-
Hi CBITOBOI enifieMiosioril paKky HUPKH J€MOHCT-
PYIOTb HEBTILIHI pe3y/IbTaTU: LIOPIYHO PEECTPY-
eTbca 400 000 HOBUX BUIAJKIB 3aXBOPIOBAHHA
ta 175 000 cmepTel,, a o4ikyBaHi pe3y/nbTaTH
IPOTHO3YITh 3POCTaHHA JaHoi maToJsiorii [2].
Ha MoMeHT ycTaHOBJIeHHSA fiarHo3y y 4-14%
HaLi€eHTIB AiarHOCTYIOTh TPOMO y HUPKOBIM 4u
HIKHIA OPOXKHUCTIA BEHaX MPU IIbOMY, Malke
y 23% BUMNAJKIB Ma€ Micle iHBa3ia MyXJWHHO-
ro TpoM6y y cTiHky BeHH [3]. Pak siiBoi HUpKH
TpanJfg€eTbCca BABIYl pifluie HiXK npasoi, 10 3y-
MOBJIIOE PiZilly YaCTOTY BUSABJIEHHS JIIBOGIYHOTO
IYXJIMHHOTO BEHO3HOTO TPoM603y [4].

MeHI1ua yacToTa paky JiiBOl HUPKU CTBOPIOE
nepeiyMOBH [0 MEHIIOI KiJIbKOCTI po3po6oK Ta
CTpaTerill CTOCOBHO XipypriuHoro JiikyBaHHA Ta-
KHX Nalli€EHTIB. A K10 MOBA i/ie PO iHBa3MBHUU
NyxJIMHHUK TpoM603 HIIB, To y TakoMy BUNIaAKy
3'IBJSIETbCS LiIMK psJi MUTaHb, NMOB'SI3aHUX 3
eJleMeHTaMHU CyAMHHOI Xipypril.

Y nikyBanHi HKP, yckiagHeHOro iHBa3uB-
HUM NYXJUHHUM BEHO3HUM TpPOMG030M, Iepe-
Bara HaJIXKWTb XipypriYyHOMy MeTOZAy, L0 Ie-
penbadae paJuKajbHy HeGpPEKTOMil0, TpOMOEK-
ToMito, pe3ekuiro HIIB, nporesyBannsa HIIB 4u

nepepuBaHHA BeHO3HOro noBepHeHHs no HIIB.
He icHye eguHOI cTpareril y nifgxoxax Lo Xipyp-
riYHOrO JIIKyBaHHA JaHOl NaTOoJIOT], TIOYMHA4YHU
3 nepejoNepaLiiiHOro eTamny i 3aKiH4yr4H 3aco-
6amu npodisaktuku TEJIA, o € 3aBostikalouum
Jl0 IIPOBe/IeHHA JOCIiPKeHb y [IbOMY HAlPAMKY.

MeTa gocigKeHHs

PosnpanoBaTty Ta BIPOBAaAUTH y KJIHIYHY
NPaKTUKY XipypriyHy TakTukKy pesekuil HIIB
npy iHBa3WBHOMY JIiBOGIYHOMY MYXJTUHHOMY Be-
HO3HOMY TPoM603i IpH paKy JIiBoi HUPKH.

Marepiasiu Ta MeTOAMN

Y pociifpkeHHS1 BKJIIOYEHO 15 XBOpHUX mpo-
onepoBaHux y KHII «3akapmartcbka o6JiacHa
KJIiHiYHa JikapHsA iMeHi AHZpiga HoBaka» Ta KHII
«3aKapnaTCbKUN MNPOTUNYXJAWHHUHM LEHTp» ¥y
nepioz 3 2005 mo 2024 pp. Y Bcix nanieHTiB Aia-
FHOCTOBAaHO HEeMETAaCTaTU4YHy MNYXJUHY JiBoi
HUPKHA 3 iHBa3UBHUM NYXJMHHHUM TPOMOGO30M
HIIB. Bik xBopux BapitoBaB BiZ 39 10 73 pOKiB,
MeiiaHa BiKy ckuaJia 57,8 pokiB. YoJioBiKiB 6ys0
11 (73,3%), *xiHok - 4 (26,7%).

Ha nepeponepanilinomMy eTamni yciMm XBopuM
NpOBeJIeHO peTesJbHe YIbTPa3ByKOBe JOCIi-
JoxeHHa HIIB, cepusd, MysbTUeTEeKTOpHA KOM-
n'iotepHa tomorpadisa (MAKT) 3 koHTpacTHUM
MiJCUJIEHHAM, MarHiTHO-pe30HaHCHAa TOMOTIpa-
¢ia (MPT).
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PiBenb nyxsinHHOro Tpom6y HIIB Bu3Ha-
yasu 3rifiHo 3 kjaacudikaniero kjaiHiku Meiio
2004 poky [5]. [lyxiMHHUN BeHO3HUN TPoM6O3
Il piBHa giarHoctoBaHo y 8 (53,3%), III piBHS -
y 5 (33,3%), IV piBusa - y 2 (13,3%) Bunajkax.
Y 6 (40%) maiieHTiB MaB Miclle HU3XiJTHUU re-
MopariuHuii Tpom603 HIIB i3 mouiMpeHHsM Ha
3arajbHy KJIy60By BeHy. PeTporpajHe nomu-
peHHsl MyXJMHHOIo TpoM6Oy B iH$papeHalbHUN
cermeHT HIIB, s1iBy HQlHUPKOBY YU JIiBY TOHaZHY
BeHMU AiarHoctoBaHo y 6 (40%) xBopux.

Y Bcix BUIIaZikax BUKOHAHO peTeJibHe MOp-
doJsoriuHe focaipkeHHS NYyXJWHU HUPKH, NyX-
JIMHHOTO TpoM6y Ta ctinku HIIB. ¥Yci xBopi npo-
onepoBaHi 3 TpaHcabAoOMiHaJbHOIO [JOCTYNY:
3a TUIIOM «1leBpoH» (9 (60%)) 4u «Mepcegec»
(6 (40%)). 3acobu cepueBo-JereHeBOro, BEHO-
BE€HO3HOTO IIYHTYBAHH4, FiNOTepMil YU 3yIMHKU
KpPOBOODOIry He 3aCTOCOBYBAJIUCh.

TakTuka xipypriyHoro JiikyBaHHSI Iepefba-
yaJjia nepuo4YeproBuy JOCTYIN O MpaBoro Bij-
JAisly yepeBHOI NMOPOXKHUHU i 3a04epeBUHHOIO
npocTtopy, Mob6inizanito HIIB Ta BukoHaHHS cy-
JAVHHOI'0 BEHO3HOI0 eTaly olepalii, MexaHi4Hy
amnapaTHy Kasalulikauiro. HacTynHui etan orne-
paLii 3MilyBaBcd JIiBOpydY i oJiAraB y BUKOHAH-
Hi oCTyny y JIiBUH BiAAijJ yepeBHOI NOPOKHUHU
Ta 3a04YepeBHHHOr0 MpPOCTOpY, JIiBOGIiYHOI He-
dpekTomii, nimdpaieHeKTOMII.

Y 14 (93,3%) nauieHTiB BUKOHAHO pe3eKIlilo
HIIB, y opHoro (6,7%) - LUpKy/JspHY pe3eKliio
HIIB 3 HacTynHuM npoTe3yBaHHAM. Bupasnenuit
cermeHT HIIB 3amiHeHO Tpy6uyaTHM MpOTE30M
Gore-tex niametTpom 20 MM i3 MeTOI0 36epeKeHHs
kpoBoTOKy o HIIB. Pesekuiro HIIB BukoHnyBaiun
Ha BificTaHi 3-5 MM BiJl MaKpOCKOIi4HO Bi3yasi3o-
BaHOI Mexi iHBa3ii NyX/JIMHHOTO TPOMOY Yy CTiHKY
BeHM. J|J1s1 oJierieHHs: BU3HAYeHHs MeXi iHBasil,
BiJIbHY YacTHHY TpoM6y BUBOAUIW y paHy HIIB,
BUBaXXyBaJIk TPoM6 A0 JinssHKY dikcauii i BU3Ha-
yasiu npocropicts iHBasil. [licna uboro, HaMivaau
YMOBHY MEXY BiICTyMy BiJ AiisHKU ¢ikcarii, 110
B KiHI|eBOMY pe3y/IbTaTi BU3HA4YaJI0 06CAT pe3eK-
uii HIIB. ¥ kokHOMy BUNaAKy AlISIHKA pe3eKuii
HIIB oxonuiroBasia rupJio J1iBOi HUPKOBOI BEHHU.

Y 9 (60%) BHMnmazKax 3aCTOCOBAHO MeXaHiy-
HY anapaTHy KaBallJiKalLjilo.

YmuBanHa Aedekty cTinku HIIB uu cyqun-
HOT0 IIPpOTe3y BUKOHYBaJId CHHTETUYHOIO MOHO-
dinameHTHOW0 HUTKOMW Prolene 4/0, mo He po3-
CMOKTYETbCH.

AHaJ1i3 OTpUMaHUX pe3y/bTaTiB POBeeHO
3a JONOMOTOK 3arajJIbHONPUUHATUX MeTOAIB
CTaTUCTHUKH.

Yci npoueaypy, 10 NPOBOAUJIUCH B Mexax
JOCJIiPKeHHd, BiANOBiAaMM €TUYHUM CTaHAap-
TaM eTHUYHOI KoMicii Ta moJiokeHHSIM ['esbCiH-
CbKOI JieKJapalil.

Pe3ysibTaTH J0CiAKEeHb

TpuBasictb yacy onepauiii ckiana 135-320 xB
(meniana - 191 xB). O6'eM KpOBOBTpaTH Bapito-
BaB y Mexax 370-1100 ma (Mmegiana — 580 mu).
OCKIJIBKM MU MaJsly COpaBy 3 XipypriyHUM JIKy-
BaHHSAM JIiBOGIYHOTO NYXJHWHHOTO BEHO3HOTO
TpoM603y, IpU SIKOMY J00pe PO3BUBAIOTLCS Be-
HO3HI KoJlaTepaJi, fAKi JelOHYIOTb BeJUKY KiJb-
KICTb KPOBI, TO JpKepeJsioM KpOoBOTeYi y IepeBax-
Hill GinbliocTi BUNAJKIB CAyryBaiu Iii BEHO3HI
KoJiaTepasi. Ha 6e3nocepeiHbOMy eTami pe3ekiii
yu npoTe3yBaHHsa HIIB, kpoBoBTparTa 6ysa 3Ha-
YyHO MeHLIOoN. KoMIleHcalis KpoBOBTpaTH 3abes-
neyyBajacd IepeJUBaHHAM KpPOBO3aMiHHUKIB i
npernaparisB KpOBi.

[HTpaonepauiiiHoOI 4u micasonepaninHoi Je-
TaJIbHOCTI He 6yJi0 3adikcoBaHo. [lepronepariii-
HUU Mepioj nepeHecgU yci nauieHTH. Yci xBopi
Oy/IM paiuKaJbHO NPOONePOBaHi, TOMy y mic/s-
onepanifiHOMYy Mepiofi JOAAaTKOBOr0 NPOTUIYX-
JIMHHOTO JIIKyBaHHS He OTPUMYBaJIU.

[lepmioyeproBuM 3aBJaHHAM IIpU  Xipyp-
riuHoMy JiKyBaHHSI JiBOGIUHOTO MyXJIMHHO-
ro BEHO3HOro TPOMO03y 6ysia MoO6inizanis Ta
kKoHTpoJib 3a HIIB Ta ii 0CHOBHUMHU NPUTOKaMU
y Ainsuii intepecy. [loBHa Mo6inizanis HIIB ne-
pesbayasia BUJiJIeHHs Ta NlepeB’si3yBaHHSA YCiX
KoJIaTepa/IbHUX TiJIOK, 10 BIAJAITh Y AIAHKY
inTepecy. Oco6/1MBa yBara npu/zijsijiacb nonepe-
KOBHMM BeHaM, fKi B YMOBaxX IYXJHUHHOIO TPOM-
603y HIIB npeacTaB/sitoTh cO6010 MOTYXKHi Be-
HO3Hi KOJIEKTOPU, ATPOTEHHE YIIKOJKEeHHS AKUX
MO3Ke Oy TH CyTTEBUM JiXKepeJsIoM iHTpaonepawin-
HOI KpOBOTeUI.

[Ipu Bucokux Tpomb6ax (III-1V piBHi) 3anopy-
Ko BAasol Mo6inizanii HIIB y perponedinkoBo-
My i nigaiapparMmoBoMy cerMeHTax CJAyTye 3acTo-
cyBaHHA piggyback uu liver-hanging mo6inizanii
NeYiHKY, 10 y JedKHUX BUNAaJKaX JONOBHIETHCA
3aTUCKAaHHAM renaTo-Ayo/eHa bHoi 3B'a3kHu. [1if
yac Mob6isizanii ne4iHky yBara Ma€ NpUAiIATHUCh
KOPOTKUM IeYiHKOBUM BeHaM, SIKUX MOXe 6YTH
pi3HOMaHITHa KUIBKICTb 1 3 MeTOH Ionepej-
i nepeB’s3atu. MeTtogu Mob6inisanii ne4yiHku Mu
3actocyBaau y Bcix 100% sumazakis npu -1V
piBHsIX TpoM6o3y. [IpuiioM [IpyUHIIa BUKOHAHO Y
ofHoMy (20%) Bunagky npwu III piBHi Ta y ABOX
(100%) - npu IV piBHi TpoM603y HIIB.



[licnga BHKOHaHHA yCiX LUX 3axXOA4iB i me-
peB’si3yBaHHsA KoJiaTepaJsieil, mob6inizauis HIIB
BBa)KA€ETbCSA 3aBepLIEHOI0 i MOXKHa MepenTH [0
eTalny HaKJaJaHHA CYAUHHUX TypPHIKeTIB.

Y 11 (73,3%) Bunajkax Ha goonepaniiHoMy
eTali 3a J0IOMOTrol0 JOAATKOBUX MEeTOZIB 00-
CTeXXeHHs 6yJio iarHOCTOBAHO iHBa3i0 MyXJIUH-
Horo TpoM6y y cTinky HIIB. [IpoTe npocTopicTb
iHBasil ocraToyHO O6y/I0 BU3HaueHO iHTpaore-
pauiiiHo, 10 Bifo6pa3usock Ha 06csA3i pesekil
HIIB. Y 4 (26,7%) BunaAkax Ha eTali 06CTeXeH-
HA He OyJI0 OTPHMAaHO JOCTOBIpHUX J@HUX NP0
HasiBHICTb iHBa3il NyXJIMHHOTO TPOMOY y CTiHKY
HIIB. lle 6ysiu nanieHTH 3 GJIOTYIOUUM MPOTSIHK-
HUM TPOMOOM HEBEJIMKOIO JiaMeTpy, y AKUX iH-
TpaonepauiiiHO BUsIBJIEHO OOMeXeHy AiNSHKY
(B Mexkax A0 1/4 MOBXKUHU OKPYKHOCTI) iHBa3il
MyXJIMHHOTO TPoMOY y cTinky HIIB.

JliTepaTypHi fjaHi IEMOHCTPYIOTh TaKOX 06-
MeXXeHI MOXJIUBOCTI [iarHOCTUKM iHBasil myx-
JUHHOTO TpoM6y y cTinky HIIB 3a pesysbra-
tamu MJIKT yu MPT. He3Baxxarouu Ha BUCOKY
iHbOpMaTUBHICTb JaHUX METO/IIB Y AiarHOCTHUII]
NYXJMHHOTO BEHO3HOI'0 TpoM603y, iHBa3ito myx-
JIMHHOTO TpoM6y y cTiHKy HIIB Mox<Ha BUSIBUTU
y 64-92% Bunazakis [6-7]. 3a3Bu4ali, XapakTep-

a)
Puc. 1. Pezexyis ma 8i0HO8/1eHHS Yil0CMI HUXCHBOI NOPOXCHUCMOT 8eHU npu IHB8A3Ii NyXAUHHO020 MPOMOY Ha
6.1u3vko 1/2 dosxcuHu okpysrcHocmi (8uzaa0 onepayitiHoi panu): a) eman mpombekmomii ma pesekyii eeHu;
6) ywuma cmiHka 8eHu npu 36epediceHitl yuaiHdpuuHiil gopmi npu dosacuHi okpysrcHocmi 50% eid nouamkosoi.

Y Bcix Bunaakax micasa pesekuii HIIB 6yso
36epeXkeHo UWIIHAPUYIHY GOPMYy CyIMHH Ta Be-
HO3He noBepHeHHd o HIIB.

Y 4 (66,7%) 3 6 BuUmaAKiB NOEAHAHOIO
TpoM603y KaBaTpoMbeKkToMist Ta pe3eknis HIIB
MaJiu pajuKaJbHUN xapakTep. KayganbHa yac-
THHA TreMOpariyHoro TpPoMOy JoKaJi3yBajach
y iHppapeHa/IbHOMY cerMeHTi i 6ysa BugaseHa
MOBHICTIO, pa30M 3 NyXJIMHHUM TPOM6OM. Y pell-
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HUMU MPT o3HakaMy BeHO3HOI iHBa3il MyXJIWH-
HOI'0 TPOMOY BBaXKalOTh BeJIMKUH JliaMeTp HUP-
KOBOI Ta HWXXHbOI IMOPOXKHUCTOI BEH, BEJIUKY
JUCTAHLII KpaHio-KayJaJbHOI MPOTAXKHOCTI
TpoMO6y Ta BeJIMKUH 3a 06¢csiroM TpoMm6 [7].

Hawi pgaHi npoaeMoHCTpyBa/lu HasiBHICThb
BEHO3HOI iHBa3ii NyXJIMHHOTO TPOMOY y BUIaJ-
Kax, AKi He BiANOBiJAIOTbL 3arajJlbHOBU3HAaHUM
O03HakaM JiarHocTuku. lle me pas migkpeciroe
BaXKJIUBICTh peTeJibHOI iHTpaomepaliiiHoi pe-
Bi3il posiTHyToi HIIB i, BiAnoBiAHO, NPUNHHATTA
OCTATOYHOTrO pillleHHsI L[0A0 06CAry pe3eKii
HIIB.

Bubip BapianTy pexkoHctpykuii HIIB micas ii
pesekKuii 06I'pyHTOBYBaJIU 3aJHLIKOBOIO JOBXHU-
Howo okpyxHocTi HIIB. flkmo 3anuimkoBa [o-
BXxnHa okpyxHocti HIIB cranoBuna 2/3 (75%)
Bi/l NOYaTKOBOI, BUKOHYBAJIU YUIMBaHHA Aedek-
Ty CcTiHKM BeHH; AKio 1/2 (50%) i HaBiThb Aelo
MeHIlle — BUKOHYBaJId yIIUBaHHA JlepeKTy CTiH-
KU BeHH (puc. 1) abo yuiMBaHHS aj03alljlaTh y
BUIIaJIKy HEMOXJ/IUBOCTI BiJHOBUTHU LIUJIIHAPUY-
Hy ¢opmy HIIB. fkimo y nporuec 3anydyeHo 2/3
(75%) a6o ToTanbHO okpyxHicTb HIIB - 1e 6ys10
[I0Ka30M [0 BUKOHAHHA LUPKYJIAPHOI pe3eKuii
Ta npore3zyBaHHs HIIB.

T4 (2 (33,3%)) BumaakiB remopariyHuil TpoM6
MONIMPIOBABCA Ha 3arajbHi KJ1y60Bi BeHH, TOMY
OyJI0 BUJAJIEHO JIKIIle Horo iHppapeHa/lbHY Yac-
THHY LJIAXOM BiZICiYeHHS Bij AMCTa/IbHOI 4ac-
TUHU HaOJMXKeHOI [0 AiIAHKA KOHQJIIOEeHCY.
3 meTtow npodinaktuku TEJIA yciM manieHTam
3 MOEJTHAHUM TPOM6030M OYJIO 3aCTOCOBAHO Me-
XaHIYHy anapaTHy KaBallJiKalil. Yci nanieHTu
y miciasonepaniiiHoMy nepiojii oTpUMyBaJu re-
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napuH (fo 28 fHiB) i3 HACTYyNHKUM Nlepexo/i0M Ha
TpuBaJle BXXUBaHHS pUBapokcabaHy (o 12 mi-
cauiB). Yepes ofuH pik XBOpUM NpU3HAYaJIH Je-
3arperaHTH /[Jis IOCTIMHOTO BXXUBaHHA. Y Bijja-
JIEHOMY mic/sionepauiiiHoMy nepioai yepes 4 ta 8
MicALiB criocTepirasach 4aCTKOBa Ta MOBHA, BiJ-
MOBiIHO peKaHaJali3alligd 3a/1IIKOBOro reMopa-
riyvHoro TpoM6y B 3arajibHUX KJIyOOBUX BeHaX.
Jeski [oOCAiJHUKM Yy BUNAAKYy 306epexeH-
HA HIIB Ta 3a yMOB NpUCYTHOCTI HU3XIZHOTrO
reMopariyHoro TpomM0y y K/Jay60BUX YU HaBiTb
CTErHOBUX BeHax, 3 MeToto npodinaktuku TEJIA
3aCTOCOBYIOTb iHTpaollepaliiiHe BCTaHOBJIEH-
HA kaBadisbTpa nepej 3aKpUTTAM KaBaTOMHOI
paHu uu B3araJi, neper’s3yioTh HIIB [8-9]. Me-
TOI0 TakKol cTpaTerii € monepeKeHHs eMO0JIii
JiereHeBoi apTepil YacTHHOIO GparMeHTOBAHOIO
reMopariyHoro TpoMm6y. ¥ K0JjJHOMy 3 BUIIa/IKiB,
MU He 3aCTOCOBYBaJIM TaKUM MNiJXiZ, aJpke Ha
Hallly AyMKy, caMa YCTaHOBKa KaBadinbTpa He
no3b6aBJsieHa pi3HOr0 xapaKTepy TeXHiUHUX He-
JOJIIKIB Ta yCKJIaJJHEHb, @ TAKOX CcaMa BapTiCTb
kaBaQisbTpa 0O0MeXye HOro IMMUPOKe 3acTOCy-
BaHHA. Ha Hamy AyMKy, BUXiJ 3 JaHOI cUTyanii
MOXJIMBUH IIJIIXOM BUKOHAHHSA MexXaHi4Hoi amna-
paTHOI KaBallikauii, 1110 € JeleBUM i TeXHIYHO
LIBU/JKHAM Ta He CKJAJHUM METO/0M.
Heponikamu uupkyaspsoi pesekiiii HIIB 6e3
PEKOHCTPYKLii Moxe O6YyTHU pPO3BUTOK I'OCTPOTO
TpoM603y IJIMO0KUX BEH HIKHIX KiHLIIBOK, Xpo-
HIYHOI BEHO3HOI HEeJOCTAaTHOCTI HWXKHIX KiHIIi-
BOK Ta $OpMYyBaHHsI HUPKOBOI HeJOCTAaTHOCTI.
JlaHi yck/na/lHeHHs 4acTO BUHUKAIOTh Y BUINAJ-
Kax Hea/leKBaTHOI OLiHKM CTYIEeHI0 pPO3BUTKY
KoJlaTepaJbHOr0 KpoBoob6iry. [Ipu mpaBo6iuHO-
My nyxJuHHoMy Tpom6o03i HIIB go6pe posBu-
BalOTbCA BEHO3Hi KoJiaTepasi JiiBOpydY, 110 JO0-
3BOJIIE KOMIIEHCYBaTHU BeHO3He I0BEepHEHHH BiJi
HUKHIX KiHLIBOK Ta HUKHBOI NMOJIOBUHU Ty/ay6a
B yMoBax o6cTpykuii HIIB. Tomy npu npaBo6iu-
HOMY NyXJUHHOMY BEHO3HOMY TpPOMO03i GijbLl
4YacTHMU € BUNaAku neper’sisyBaHHa HIIB. 3o-
BCiM BiZiMiHHa cuTyanisi 3 opMyBaHHAIM BEHO3-
HOI'0 [IOBEpPHEHHS NPU JiBOGIYHOMY MYXJIHUHHO-
My Tpom603i HIIB. [loku He BujaseHa jiBa HUP-
Ka i He nepeB’si3aHi Bci kosaTepasi JiBopyy, Be-
HO3He NOBEepHEeHHs KOMIIEHCYEThCA 3a PaxXyHOK
LUX NOTYKHHUX TiJIOK. AJle, SIKIIO NepeB’si3aTH
HIIB i BUpanuTu J1iBy HUPKY 3 JIITYBaHHSIM YCiX
JIiBOOIYHUX BEHO3HUX KoJaTepasel, KOMIeH-
calil BeHO3HOI0O IIOBEpHEHHSl He HacTaHe ye-
pe3 BiCyTHICTb NPUTOK MPaBOi HUPKOBOI BEHHU.
Tomy, BpaxoByIHO4M yce BUIe3a3HaYeHe, MU [J0-
TPUMYEMOCh TAaKTUKHU 36epexeHHs LUPKYJIsAp-

Hol ctpykTypu HIIB i BifHOB/IEHHS J1JaMiHApHOT O
KPOBOTOKY I10 Hill. 3aCTOCYBaHHA JaHOI TAKTHKA
JLO03BOJINJIO YHUKHYTH PO3BUTKY I'OCTPOr0 TPOM-
603y rMU6OKHX BeH HMXKHIiX KiH1iBok Ta TEJIA B
nicjasgonepaniiHOMy nepioai.

OTxe, pekoHcTpykuis HIIB npu aiBo6iuHOMY
iHBa3MBHOMY NYXJIMHHOMY BEHO3HOMY TPOM603i
II0Ka3aHa y BCiX BUNIafiKaxX. MU BBaXKaeMo, 1110 Me-
TOJIMKA MpocToro ymuBaHHs Aedekty HIIB mo-
KasaHa y BUIIaJKaX, KOJIU 30epexkeHa J0BXUHA
okpyxHocti HIIB cranoBuTh noHax 1/2 Bij no-
4YaTKOBOI. 3a TakuX 0GCTaBUH He BifOyBa€TbCHA
3HauHoi Jlepopmarii HIIB, 36epiraeTbca nuiin-
JpyudHa ¢opMa i He BUHHUKAE NOPYLIEHHS JiaMi-
HapHOI'0 KPOBOTOKY. fIKIIl0 3a/IMIIKOBA JOBXHWHA
okpy»xHocTi HIIB ctanoBuTh 1/2 i MeH1e Bij no-
4aTKOBOI, pocTe yuuBaHHs Aedekty HIIB Tex-
HIYHO MOXJIMBe, IpoTe ¥ PYHKLiOHAJbHOMY ac-
MeKTi HaCJiIKU € He3a40BIJIbHUMH, 1110 CTBOPIOE
TYpOYJIEHTHICTb ¥ pyXy KpPOBI, a Iie y CBOIO Yepry
CTUMYJ/10€ (GOpPMyBaHHS MNPUCTIHKOBUX TPOM-
6iB, siki MOXKYTb OYTH MOTEHLIMHUM JXKepeJsioM
TEJIA. ToMy 3a Takux 06CTaBUH BUHUKAE MOTpe-
6a 3acTocyBaHHA 6y b-sIKOI 3a 10XO/»)KeHHSM 3a-
IJIATH [AJI BiJHOBJIEHHA JOBXHWHU OKPY>KHOCTI
HIIB Ha6amkeHO] J10 mepuIo4eproBoi. Y BUNaJKy
pupkyasapHoi pesekuii HIIB, pekoHcTpykuisa 3a
JIOIIOMOr010 NpOoTe3iB € 060B’A3KOBOI0 OMILEIO.
JiaMeTp npoTe3a Moxe 6yTH B AianasoHi Big 16
Jlo 22 MM. Ha ocTtaToyHuit BUGip AiaMeTpa npo-
Te3a BILJIMBAa€ NepuiodeproBui fgiamerp HIIB.
Mu BBaXkaeMo, 1110 JOCTATHIM € AiilaMeTp NpoTesa,
AKUWA Ha KiJIbKa MUJIMeTpiB MeHUIWH, HiX Jia-
MeTp HIIB, a foBxUHa npoTe3a Ma€ BiANOBiaTU
JloBxKHHI yTBopeHoro fiebekTy HIIB.

Y Bcix BuIafikax ricto/ioriuyHo 6yJio migTBep-
JPKeHO HeraTuBHUHM Kpa#l pesekuii (RO) HIIB.
[icTosoriYyHUM TUI NYXJWHU Ta IYXJUHHOTO Be-
HO3HOTO TPOMOY Bi/[OBi/]aB CBITJIOK/JIITUHHOMY
BapianTy HKP. Y ninsinui inBasii TpoM6y y cTiHKY
BEHU BUABJIEHO PO3BUHYTI CYAUHH, 1110 CBIAYUTH
PO BJIAaCHY BHYTPILIHIO BacKyJasdpU3alilo iHBa-
3UBHOTO TPOMOY.

Y BigpaneHomMy nepiozi y :K04HOMY 3 BUNAJ-
KiB MM He CIIOCTepiraju peuuuB y AiIgHLI pe-
3ekuii yu nporesyBaHHs HIIB.

PapukasiaM XipypriuHoro JiikyBaHHS JIiBO-
6iyHOro iHBa3MBHOI'O MNYXJHHHOI'O TpPOMOO3y
HIIB npu paky JiiBOI HUpKHU MOJISITA€ y JABOETall-
HoMy (ABoGsIouHOMY) en-bloc BujasieHHi opra-
HiB. [lepiinii 610Kk OpraHiB CKJIaJA€THCSA 3 IIMAT-
ka HIIB a6o uupkyaspnum ¢pparmentom HIIB
i3 TUpJIOM JIiBOI HUPKOBOI BEHU Ta NMYXJIUHHUM
BEHO3HHUM TPOMOOM, ApYyrui - i3 TpoM6GOBaHOI
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JIIBOI HUPKOBOI BeHH, KoJlaTepaJbHUX BeH, JiBOi
HUPKHU 3 YU 6e3 JiBoro HagHUpPHHUKA. [Ipu JiBo-
6iuHOMy nyxJiMHHOMY Tpom603i HIIB Hemox-
JIUBO 3a06e3neYuTH BUAAJEHHA en-bloc Bcboro
OopraHokoMIuiekcy. lle 3ymMoByieHO THUM, 1110 JIiBY
HUPKOBY BEHU HEOOXi/[HO IEPEeMiCTUTH Yepes Bi-
KHO GpMKi TOHKOI KMIIKHW Ha JIiBUH 6ik A0 jiBoi
HUPKU. Y BUNAJKy NYXJAUHHOTO Tpomb6o3y [I-1V
PiBHIB, Iic/14 3aBeplIeHHd CyAUHHOI0 eTaly ole-
pauii, MakponpenapaT Ha KpaHia/IbHIN AIAHLI
JIiBOI HUPKOBOI BEHU NIPeCTaBJAeHUN Or0JIEHUM
00’eMHUM NYXJHUHHUM MaTepiajloM NPOCyBaHHS
SIKOT'0 Yepes BiKHO 6pHKi IPpOTHPEUYUTh 3aKOHAM
absactukd. ToMy BUHMKa€E noTtpeba Biaainutu
OCHOBHUH CyJMHHUH NpenapaT 3 TPOMOGOM Bif
JIIBOI HUPKOBOI BeHHU Yy AIAHL 1T IPOKCUMAJIBHOI
1/3, a AUCTa/NIbHY YaCTHUHY JiBOoi HUPKOBOI BEHU
3 TpoMOGOM 3aJMILUTHU B KOMILJIEKC] 3 Mpenapa-
TOM JIiBOi HUPKHU.

HayKoBo-npaKTH4HMIM }KYpHaA A/18 nejiaTpie Ta nikapis
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Tak¥MM 4YMHOM, He3BaXKalOUU Ha TeXHIYHY
CKJIaJHICTb pe3ekii Ta pekoHcTpykii HIIB npu
JIiBOGIYHOMY iHBa3MBHOMY MyXJIMHHOMY BEHO3-
HOMY TpoM603i Mpu paky JiiBOI HUPKH, Xipyp-
riyHe JIIKyBaHHS 3aJIMIIAETHCA ENUHUM pPaJU-
KaJIbHUM MeTO/IOM , 1[0 3abe3neuye NpUUHATHY
BW)KHUBAHICTB Ta AKICTb )XUTTA Y JaHOT'O KOHTHH-
TreHTY XBOpUX.

BuCcHOBKU

PajnukanbHe XipypriuHe jsikyBaHHS J1iBOGiY-
HOI'0 MyXJINHHOT'0 BEHO3HOI'0 TPOMO03y MOXKJIU-
B€ 33 YMOB pe3eKliii Ta BiAHOBJIeHH LUIIHAPUY-
Hoi ¢popmu HIIB 3i 36epexkeHHAM JlaMiHapHOTO
KpOBOTOKYy, Ta npodinaktuku TEJIA MeTojom
MexaHIYHOl allapaTHOI KaBallJliKaLil.

KonduikT iHTepeciB: aBTOpPU mNOBigOMJIsA-
I0Th NP0 BiJICyTHiCTb KOHJIIKTY iHTEpeciB.
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POJIb MIKPOBIOMY B NATOIeHE3l MEAUKAMEHTO3HO-
IHAYKOBAHUX YPAXKEHb KULLKIBHUKA
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JBH3 «Yaczopodcvkull HayioHaAbHUL yHiBepcumemy», MeduuHull paxkysbmem, kagpedpa gaxyo-
memcukoi mepanii, M. Yaczopood

Pe3tome. Bcmyn. B3aemoiist Mixk JlikapcbKUMH 3ac06aMU Ta MiKpo6ioMOM KHUIIKIBHUKA € KPUTUYHOIO, TPO-
Te 4acTO HeJOOLIHEHOK JIAaHKOI Y MaToreHesi MeJMKaMeHTO3HUX YpaKeHb LIJYHKOBO-KHULUIKOBOIO TPAKTY.
Konnenuiss ¢apMmakoMikpo6ioMiky [03B0JISIE TO-HOBOMY MOIJIIHYTH Ha MeXaHi3MU TOKCUYHOCTi KCEHOBiOTH-
KiB, BUXOZ 14U 32 MexXi KaacuyHoi papmakoJiorii.

Mema docnidxcenHs. IIpoBecTH aHali3 CydyaCHUX HAyKOBUX JaHUX i BUCBITJIUTH poJib MiKpo6ioMy B IaTo-
reHesi ypakeHb KUIIKIBHUKA, CIPUYMHEHUX NIPUHOMOM HeCcTepOoiHUX MPOTHU3aNaJlbHUX 3ac06iB, iHri6iTopiB
NPOTOHHOI MOMIH, aHTUGIOTHUKIB Ta XiMioTepaneBTUYHUX NpenapaTiB.

Mamepiaau ma memodu. 3LiiCHEHO CUCTeMaTUYHUM O 1iTepaTyPHUX JpKepesl i3 HAayKOMeTPUUHUX 6a3
Scopus, Web of Science Ta PubMed 3a octanHi 10 pokiB, 1[0 BUCBIT/IIOIOTH B3aEMO3B’I30K JUCOIOTUYHUX 3MiH Ta
ATPOreHHUX eHTeponaTii.

Pe3ynsmamu docaidxceHb. BCTaHOBJIEHO, 1110 KOXKHA Ipylla IpenapaTiB Ma€ CBill yHiKa/JIbHUN MeXaHi3M TOK-
CUYHOCTI, peasizallisi IKOro HANPsIMY 3a/IEXKUTD Bif Mikpo6iomy. [Iis1 HecTepoifHUX MpOoTU3aNaJbHUX 3aC00iB i
xiMionpenapaTiB (TakuX K ipyHOTeKaH) KJI0YOBUM (PaKTOPOM € eHTeporenaTHYHa PeLUpKYy/IsALisg Ta peakTH-
Ballis IVIIOKYPOHiZ0BaHMX MeTaboJ1iTiB 6aKkTepialbHUMU B-IVIIOKYpPOHiAa3aMy, 110 NPU3BOAUTD 10 JIOKaJbHOTO
VIIKO/KeHHS emniTesito. [IpuiioM iHri6iTOpPiB NPOTOHHOI MOMIIU MPU3BOAUTH [J10 3acejieHHsI KULIKiBHUKA GJI0poIo
POTOBOI MOPOXXKHUHU Ta Yepe3 MOPYIIEeHHsS] 00MiHY KOBUHUX KUCJIOT cTBOpIo€e yMoBH s iHdekil C.difficile. Tok-
CUYHMH BIJIMB aHTHOIOTHKIB, y CBOIO YepTy, 3yMOBJIEHUI BTPaTOl0 NPOAYLEHTIB 6yTHUPATY, 1110 BeJie 10 eHepre-
TUYHOTO BUCHR)KEHHS eliTesIil0 Ta MOpyILIeHHS LiJIbHOCTI MDKK/JIITUHHUX KOHTAKTIB. CHiJIBHUM [JI8 BCiX TPyl €
TpaHC/I0Kallisl 6aKTepialbHUX aHTUTEHIB Ta aKTUBallisl mpo3anajabHoro kackaay TLR4/MyD88/NF-B.

BucHosku. KuiikoBa Mikpo6ioTa CyTTEBO BIJIMBA€E Ha npodisib Ge3neku JikapcbKux 3aco6iB. Po3yminHs
MOJIEKYJIIPHUX MeXaHi3MiB B3aeMo/ii «IiKuU-MiKpo6ioM» OGIPYHTOBYE JOLIJNBbHICTD HOBUX TepaneBTUUHUX
CTpaTeril, Takux sK iHribyBaHHs crieniupiuHUxX 6aKTepiasbHUX GepMeHTIB Ta Bi/[HOBJIEHHS IPUPOSAHUX 3aXUC-
HUX BJIaCTUBOCTeH KHUUIKiBHUKA.

Kiw4oBi ciioBa: Mikpo6ioM KUMIIKIBHUKA, UCc6i03, MeJUKaMeHTO3HO-iHAyKoBaHi ymkomkeHHs [IKT.

The role of the microbiome in the pathogenesis of drug-induced intestinal injury
Hanych O.T.

Abstract. Introduction. The interaction between drugs and the gut microbiome is a critical yet often
underestimated link in the pathogenesis of drug-induced injuries of the gastrointestinal tract. The concept of
pharmacomicrobiomics offers a new perspective on the toxicity mechanisms of xenobiotics, extending beyond
the scope of classical pharmacology.

Aim. To analyze current scientific data and elucidate the role of the microbiome in the pathogenesis of
intestinal injuries induced by non-steroidal anti-inflammatory drugs, proton pump inhibitors, antibiotics, and
chemotherapeutic agents.

Materials and Methods. A systematic review of literature sources from the scientometric databases Scopus,
Web of Science, and PubMed over the past 10 years was conducted, focusing on the relationship between dysbiotic
changes and iatrogenic enteropathies.

Results. It has been established that each pharmacological group possesses a unique toxicity mechanism
directly dependent on the microbiome. For non-steroidal anti-inflammatory drugs and chemotherapeutic agents
(suchasirinotecan), the key factoris enterohepaticrecirculation and the reactivation of glucuronidated metabolites
by bacterial 3-glucuronidases, resulting in local epithelial injury. Proton pump inhibitor administration leads to
the colonization of the gut by oral flora and creates conditions for C.difficile infection due to impaired bile acid
metabolism. The toxic effect of antibiotics is, in turn, driven by the loss of butyrate producers, leading to epithelial
energy depletion and the disruption of tight junctions. Common to all groups is the translocation of bacterial
antigens and the activation of the pro-inflammatory TLR4/MyD88/NF-B cascade.
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Conclusions. The gut microbiota has a substantial impact on the safety profile of pharmaceuticals. Insights
into the molecular mechanisms of «drug-microbiome» interactions support the rationale for targeted therapeutic
strategies, including the inhibition of specific bacterial enzymes and the restoration of the gut’s natural defense

mechanisms.

Key words: gut microbiome, dysbiosis, drug-induced GI tract injuries.

Bctyn

Po3BUTOK cydacHOI racTpoeHTepoJiorii i pap-
MakoJiorii Ta iHTerparisi BdeHHs po Mikpob6ioM y
KJIIHIYHY NPAaKTUKY 3YMOBUJIA €BOJIIOLO IOIJIA-
JiB Ha INaToreHe3 MeJWKaMEHTO3HHUX ypaKeHb
TPaBHOI'O TPAKTY. Po3rida opratisamy JIIOAWHU K
€NUHOI eKocucTeMU 3 Horo Mikpodsioporo (KoH-
IeMnilis «roJI06ioHTa» — Ha/IOpPraHiaMy, 10 CKJIa-
JIA€ETbCA 3 rocnojapsi Ta TPUJIbHOHIB acouiiio-
BaHUX MiKpoopraHiamiB) f03BoJisie IIMbILe 3po-
3yMiTH NpUPOAY MeJHKaMeHTO3HHUX ypaKeHb
IIJTIYHKOBO-KHUIIKOBOTO TPakKTy. CTa€ 3p03yMiinm,
1110 MeXaHi3MHU MOLIKO/KEeHHS CJIM30B0i 060JI0H-
KW € CKJIQJHIIKMMU | BUXOAATb 3a MeXi npaAMol
TOKCUYHOI fii jikiB. TpaguuiiHi Mmozesi, wo no-
SICHIOBa/IM MOGiYHI edeKTH JIKIB BUKJIOYHO iX
OpsAMUMHU XiMiYHUMH BJIaCTUBOCTSIMM abo CHUC-
TeMHOI0 ($apMaKoAUHAMiKOW (HalpHUKJIaJ, CHUC-
TEMHUM IHriOyBaHHSIM LMKJIOOKCUT€HAa3U), BU-
ABUJIMCA HEJJOCTAaTHIMHU /Il IOBHOTO PO3YMiHHA
BapiabesbHOCTI KJIiHIYHUX NPOSIBIB i MexaHi3MiB
IJIM60KOI0 TKAHMHHOTO NOLIKOpKeHHs [1].

BiikpuTTs KpUTHU4YHOI poJsi Mikpobiomy
KUIIKIBHUKA K MeTaboJ/IiYHO aKTUBHOTO Opra-
HY J03BOJILJIO BUJIJIMTU HOBUUM BEKTOP A0CJi-
[okeHb - papMakoMikpobiomiky. Ls aucuunii-
Ha BUBYAE [JBOCTOPOHHI B3aeEMO/ii, IpU AKUX
JliKapchKi 3ac06U (KCeHOGIOTHKH) BHUKJIMKAKTh
IMOoKi MopylieHHsl B apXiTeKTypi MiKpo6HHX
CHiZIbHOT, a GakTepiasbHi PepMeHTH aKTHUBHO
MOAUQIKYIOTh CTPYKTypy INpenapariB, 3MiHIO-
104H iX 6i0/[0CTYNHICTh Ta TPOdiib TOKCUUHOC-
Ti [2]. KniHiyHe 3HaueHHs LJUX NpoLEeciB BaXKKO
nepeoliHUTHU. MeIMKaMeHTO3HO iHAYKOBaHi eH-
Teponarii, KOJIITU Ta MyKO3UTH € YaCTO0 NIPUYU-
HOI0 [IepepUBaHHS XKUTTEBO HEOOXiTHOI Teparii,
30KpeMa IIpU JIIKyBaHHI OHKOJIOTIYHUX 3aXBOPIO-
BaHb, ab0 NMPU3BOAATH [0 TSKKHUX YCKJIaJHEHb
IpY4 TPUBAJIOMY NPUHOMI IpenapariB, TaKUX fAK
inriéiTopu nporonHoi nomnu (II1IT) Ta HEcTepoO-
inHi npoTusananbHi 3aco6u (HII133).

Jloc/liP>KeHHA OCTaHHIX POKIB IEepeKOHJUBO
JleMOHCTPYIOTh, 110 Taki ¢peHOoMeHH, K «opaJi-
3alif» KUMUIKOBOro MikpobioMy npu nmpuiomi iH-
ribitTopiB nporonHoi nomny, epMeHTaTUBHA pe-
aKTHUBALlisl UTOCTATUKIB Y NMPOCBITI KUIIKU ab0
MeTaboJliYHa «Tr0JIOJO0BKa» KOJOHOLMTIB Ha TJi
aHTUOIOTUKOTEpAIii, € He MOGIYHUMHU ABUILAMHY, A
LleHTPaJIbHUMHU JIaHKaMU [aToreHesy [3,4].

MeTa aoc/igXeHHs

[IpoBecTu orniaf iTepaTypHUX JpKepeJ i fe-
Ta/li3yBaTH MOJIEKYJSIpHI MeXaHi3MH, yepes dKi
3MiHU TaKCOHOMIYHOTO CKJ/IaZy Ta MeTaboJiyHol
aKTUBHOCTI KHILIKOBOIO MiKpo6ioMy iHiLliI0IOTb
Ta NiATPUMYIOTb MeJUKaMeHTO3HO-iHAyKOBaHi
ypaxkenHd IKT.

Marepiasiu Ta MeTOAU

[IpoBesieHO MOMIMOJIEHUN aHaJi3 HAyKOBOI
JIiTepaTypH, NpPUCBAYEHOI BUBYEHHIO B3AEMO-
Jil Mikpo6ioMy KuIIKiBHHKa Ta ypakeHb LIKT,
inaykoBaHux Jikamu. [lomyk iHpopmauii 3aiit-
CHIOBAaBCSl B MDXHApOJHUX HAyKOMETPUYHUX bOa-
3ax: Scopus, Web of Science, PubMed, EBSCO, The
Cochrane Library. 11 aHani3y Bisi6paHo Jxepe-
JIa, 1110 ONMUCYIOTh MOJIEKYJIAPHI LIJIAXH NaTOTreHe-
3y (TLR-curHasiHr, MeTab0J1i3M KOBYHUX KHCJIOT,
dbepMeHTaTUBHY KiHETUKY) Ta pe3y/bTaTH MeTa-
reHOMHOTO CeKBeHYyBaHHA 3a ocTaHHi 10 pokiBs.

Pe3ynbTaTH A0CAIAXKEHD

Y3ara/JibHeHHA JaHUX JiTepaTypyu CBiJYUTH
PO HaABHICTb XapaKTEpPHUX MeXaHi3MiB MiKpo-
6ioM-onocepeJKOBAHOTO  YIIKOJKEHHsI, IpH-
TaMaHHUX Pi3HUM KJacaM npemnapartis — HII33,
iHribiTopamM MpoTOHHOI MOMIH, aHTUGIOTHKAM i
ximMioTepaneBTHYHUM 3aco6aM.

YpaxkeHHA TOHKOI KMIIKH, Bifome Ak HII33-
eHTeponarTis, ABJsS€ Co60 CKJAAHUN OGarato-
CTaZlinHUU NpPOLEC, AKUU BUXOAUTDb 3a MeXIi KJa-
CHUYHOI Teopii NpUTrHiYeHH CUHTe3y NpocTaIyaH-
AnHIB. Cy4acHa racTpOeHTepOJIOTifl CIUPAETHCA
Ha KOHLEIMNLil «b6araToyZapHOro» IMaTOreHesy,
Jle KUILKOBa MiKpo6ioTa BUCTYNa€E KJ/HYOBUM
dakTopoM peasizalii TOKCUYHOro BIUIMBY [1].
dyHZaMeHTa/lbHUM MeXaHi3MOM JIOKaJIbHOI TOK-
CUYHOCTI € eHTeporenaTU4yHa pPeLUpKYJIALid i
6akTepiasbHa TpaHcdopMalist MeTaboJiTiB. Pap-
MakKOKiHeTMKa KapOOHOBHUX KHCJIOTOBMICHUX
HII33, Takux sk AukiaodpeHak, ketonpodeH, Ha-
MpoKceH abo iHJoMeTalUH, epe6adyae ix -
KypoHiJaluio B mediHni 3a ydacTi ¢pepMeHTIB
ypuguH-audocdar-rioKypoHocuaTpaHcdepas
(UGT). YTBOpeHi anui-rJIl0KypOHi U € HEaKTUB-
HUMH CIOJIYKaMH, 10 eKCKPeTYIThCA 3 XKOBYKO Y
JiBaHaAusATUna€y kuuwky [1]. [IpoTe y gucrajib-
HUX BiJJ[iJlax TOHKOI KUILIKH I[i METaboJIiTH Imij-
JIAI0ThCS TiIpOoJIi3y Miji BIJIMBOM GepMeHTY IJII0-
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KypoHigasu (GUS), akuil ekcnpecyoTb 6akTepii
poaiB Escherichia coli, Bacteroides, Clostridium
Ta Eubacterium. lleit pepMeHT eBoJIIOLiMHO PU-
3HaUYeHUH JJid po3llellJIeHHA CKJIAQJHUX ByTJle-
BOJiB, NIpOoTe BiH 3JAaTHUH BUKOPHUCTOBYBATH
JIIOKYPOHIJ, JIIKIB fIK JKepeJsio Byryiento. BHaciri-
JIOK TiJipoJii3y IJIIOKYpOHi/la3010 Bif0yBa€eThCs
BifjlernieHHA VIIOKYPOHOBOI KHCJIOTH, 1110 MpH-
3BOJIUThb JI0 BUBIJIbHEHHS1 BUXiAHOI, Jinodiab-
Hoi Ta TokcuuHoi Mosiekyau HII33 (arsikoHny)
6e3nocepe/lHbO Y MPOCBITi kulku [5,6]. Peak-
TUBOBAaHUM IpenapaT CTBOPIOE JIOKAJbHI KOH-
LleHTpayil, 0 B pa3u NepeBUILLYIOTb CUCTEMHI.
BHacniiok cBoel ainodinbHocTi, BiibHUK HI133
JIETKO MPOHUKAE B MeMOpaHU eMiTesioluTIiB.
YcepenuHi KJAITUHM npenapar Ai€ K NPOTOHO-
dop, po3’eaHy0uM oKHMcHe PochOpUTIOBAHHS Y
MiTOXOH/pidaX. lle MpU3BOAUTL A0 BUCHAXKEHHHA
3anaciB AT®, nopyieHHs LiTiCHOCTI KJAITUHHOTO
LUTOCKeJIeTa Ta pyHHYBAaHHA LIIJIbHUX KOHTAK-
TiB Mi>k eHTeponuTamMu [1].

BaxxsiuBUM miATBepZKeHHAM Ljiel Teopil €
eKCllepUMEeHTAJbHI 1aHi, 3TiIHO 3 SIKUMHU iHTi6y-
BaHHs 6aKTepiasbHOI VIIOKYPOHiZa3u 3anobirae
yTBOPEHHIO BHPA30K 6e3 BIJIUBY Ha CUCTEMHY
NpoTHU3anaibHy Jit0 npenaparty [5,6]. Lle € nps-
MUM JI0Ka30M TOTO, 1110 caMe JIOKaJIbHa peaKTH-
Ballis mpenapaTy Mikpo6ioTow, a He Horo cuc-
TeMHa LUPKYJIALid, € OCHOBHOIO IPUYUHOIO PO3-
BUTKY eHTeponaril.

[TaToJIOriYHUI TIpOLeC TAKOXK MOCUIIOETHCA
PO3BUTKOM AMCOi03y: BifOYBaeThbCA pi3ke 3poc-
TaHHsS NONyJsLili rpaMHeraTUBHUX OaKTepii
(poaunu Enterobacteriaceae) Ta aHaepo6iB npu
3arajibHOMYy 3HWXeHHi GaKTepia/lbHOTO pi3HO-
MaHiTTs [2]. [pamMHeraTuBHi 6aKTepii € MOTyX-
HUM JxepesoM jainonosicaxapuay (LPS). Yepes
MOUIKO/XKeHU U eniTenianbHui 6ap’ep LPS TpaHc-
JIOKYETbCSl Y BJIACHY IJIACTUHKY CJU30BOI 060-
JIOHKH, /e po3nizHaeTbcs Toll-noibHMMU penien-
Topamu 4 Tuny (TLR4) Ha noBepxHi Makpodaris
Ta JAeHJPUTHUX KJIITHH [2]. AKTHUBaLisi CUTHaJIb-
Horo nuisixy TLR4/MyD88 3anyckae TpaHc/l10Ka-
niro sagepHoro ¢paktopa TpaHckpuniii (NF-kB).
lle iHiLilOE MacCHBHY eKCIpecilo TeHiB INpo3a-
NaJbHUX LIUTOKIHIB, 30kpeMa paKTopa HEKPO3Y
nyxjauHu (TNF) Ta inTepaeiikiny-1 6eta (IL-1().
XeMOKIHM 3a/1y4aloTh Y BOTHUIE ypaXKeHHH Hel-
Tpodisiu. AKTHUBOBaHI HEUTPODIIU NPOAYKYIOTh
akTHBHI ¢opmu kucHio (ROS) Ta npoTeosiTHYHI
depMeHTH, fIKi BUKJHUKAOTb HEKPO3 TKaHHUH i
dopMyBaHHS IMIM60KUX BUPA30K [2].

Cepep ycix rpyn npenaparis, 110 He € aHTHU-
6iotukamuy, III1 (oMempasos, MNaHTOMPAa30.J

TOIL0) BUKJUKAKOTh HaNOIIbLI IMOOKI Ta CTiMKi
3MiHU MiKpo6ioMy. MexaHi3M ix BIJIUBY 6a3y€Thb-
cs Ha 3MiHi ¢i3uko-xiMiYHHUX YMOB cepesoBHUILA
LIIJIyHKa Ta TOHKOI KULIKHM [7]. llliyHKOBa KHc/I0-
Ta € eBOJIOIIHHUM iIBTPOM, 10 3anobirae mno-
TpPalJIAHHIO MIKpOOpPraHi3MiB 3 pOTOBOI MOPOX-
HUHU y HwxkHI Bigainu KT BaokyBanHs H+/
K+-AT®a3u mnapieTalbHUX KJIITUH NPU3BOJUTH
Jlo ctifikoro nigBuiieHHsa pH mnyHka (>4-5). lle
3HiMae 6ap’ep /151 TPAH3UTY OpaJibHOI MiKpodJio-
pyu. MeTareHOMHI AOCHIIKEHHS MiATBEP/KYIOTh
dbeHOMEH «opaJtizallii» KHIIKOBOTro MiKpob6ioMy: y
KaJli MauiexTiB, 10 npukMaroTs 1111, BUsaBasg€THCSA
3Ha4YHa KiJIbKICTb TaKCOHIB, TUIIOBUX /11 POTOBOI
nopoxHuHU [3, 7]. [lo HUX Ha/nexxaTh BUAHY POAIB
Streptococcus, Rothia, Veillonella, Actinomyces Ta
Haemophilus. Oco6/11Bo N0Ka30BUM € picT MoImy-
Jaduii Streptococcus anginosus Ta Streptococcus
salivarius. Lli MikpoopraHiaMu € KUCJOTOCTiNKU-
MU JIM1le 10 IeBHUX MeX, i miagBHILeHHs pH cTBo-
PIOE ifjeasIbHi YMOBHU [Ji4 iX BU2KUBAHHA Ta KOJIO-
Hizauii guctanbHux Bigainis [3]. TpaHc/i0KOBaHI
opaJibHi 6aKTepii MOXKyTb AiITH SIK ONMOPTYHic-
TUYHI IaTOT€HH, CIPUAIOYH PO3BUTKY 3ala/IeHHSA
HU3bKOI iHTEHCUBHOCTI 260 aKTHBYIOUU YTBOPEH-
Hf 3alla/IbHUX MYJIBTUIIPOTEIHOBUX KOMILIEKCIB,
SIKi peryJitol0Tb BUPOGJIEHHS Npo3alaJlbHUX LIU-
TOKIHiB, y KUIIKOBOMY eliTeJil.

limoxsnoprifpifa Ta 3MiHa MOTOpPUKHU CHpHU-
SII0Tb PO3BUTKY CHMHJADPOMY HaJAMipHOro 6akTe-
pianbHOrO pocty (SIBO) y Tonkilt kumni. Ko-
JIOHi3allil TOHKOI KHUIIKK 6GaKTepiiMH TOBCTO-
KUIIKOBOI'O TUIYy NPHU3BOAUTHL [0 IepeJ4yacHol
JleKoH'1oralii »KOBYHHUX KUCJIOT, MNOPYLIEHHHA
BCMOKTYBaHHS XUPIiB, 3AyTTA Ta Aiapei [7]. Ta-
kox IIIII acouirowTbca 3 NiABUILEHHUM PHU3U-
koM iHdekuii C.difficile (CDI). [laTorenes 1poro
yCKJIa/IHEHHS NOB’s13aHUM 3i 3MiHOWO MeTaboJ1i3-
MY >KOBYHHX KUCJIOT [8]. Y HOpMi KOMMeHca/lb-
Ha Mikpodopa (3okpeMa Clostridium scindens)
[IlepeTBOPIOE IEepBUHHI KOBYHi KHCJIOTHU (XO-
JIeBy) Ha BTOpPUHHI (Je30kcuxosieBy). BTopuH-
Hi KOBYHi KHMCJIOTHU iHTIOYIOTH NPOPOCTAHHSA
cnop C.difficile. Ilig BnauBowM IIII BigOyBaeThbCca
3HM)KEHHs] YHCeJbHOCTI 6akKTepil, 1[0 MalOTb
dbepMeHTH anbda-Aeriipokcunasyd, HeobxifHi
aas uiei tpaHchopmarnii. HakonuueHHs mep-
BUHHUX >XOBYHHX KHCJOT, 0COGJMBO TaypOXO-
JIaTy, € NOTYKHUM TPUrepOM JiJil IPOPOCTAaHHA
cnop C. difficile, o Bene g0 npoayKilii TOKCUHIB
A (TcdA) Ta B (TcdB) i po3BuTKY nceBgoMmeMo6pa-
HO3HOTO KoJiiTy [8].

AHTHOIOTUKY BUKJIMKAIOTBh He JIM1le eJliMiHa-
1[il0 MATOTeHIB, ajie ¥ pyiHYBaHHS QYHKI[iOHAJb-



HUX 3B’sI3KiB Mi>k MiKpo6ioMOM Ta rocrojapem,
1110 IPU3BOAUTB 10 MeTab0JIiYHOr0 r0J1I0yBaHHS
emniTesito Ta mopylieHHs 6apepHoi GyHKIUIT [4].
Kiro4oBol0 J1aHKOIO NaTOreHe3y € 3HULIEHHS
nonyJssinii 6akTepii-npoAyLeHTIB 6yTUpaTYy, Ta-
kux sik Faecalibacterium prausnitzii, Eubacterium
rectale, Roseburia intestinalis, 110 B cBoI0 yepry
BeJle 0 BUHMKHEHHA AedilUTy KOPOTKOJIAHLIO-
roBUx *XUpHUX KUCAOT (SCFAs). Bytupar (macas-
Ha KUCJI0Ta) € KPUTUYHO BaXX/JIMBUM CyO6CTPATOM
JUIS KOJIOHOLUTIB, 3a6e3neuytoun Ao 70% ixHix
eHepreTUYHUX NOTpPeb yepe3 OKUCJIEHHS Y Mi-
TOXOH/IpisAx [9]. Piske mafiHHA KOHLeHTpalil 6y-
TUPATy BUKJMKA€E «eHepreTUYHUN KOJIAIC», 3Y-
NHUHKY KJIITUHHOrO IIMKJY Ta aTpodil cIU30BOi
o6o0s10HKU. KpiM 1poro, 6yTvpaT BUKOHYE POJib
CUTHAJIbHOI MOJIEKYJ/IM, L0 DPETYJIOE eKcIpecito
OiJIKIB IIIJIbHUX KOHTaKTiB. Ha T/ii aHTHGioTH-
KoTeparii Ta AediuuTy 6yTUpaATy BiOyBa€ETbCS
3HIKEHHS eKcrpecii TpaHCMeMOpaHHUX OiJKiB:
kaayauny-1 (Claudin-1), ujo BianoBizae 3a cesek-
TUBHICTb 6ap’epy; okawoauny (Occludin), mo 3a-
6e3neyye CTPYKTYPHY LiJicHICTh KOHTaKTYy i Z0-1
(Zonula Occludens-1): BHYTpilIHBOKJITUHHOTO
6inKy, 110 3B’s13ye MeMOpaHHI KOMIIOHEHTHU 3 aK-
THUHOBHUM I[UTOCKEJIETOM [4].

MexaHizMu nopyuieHHss 6ap’epHOi GyHKIT
OXOILJIIOIOTh KijJibKa KJIIOUOBUX JIaHOK. JedinuTt
KOpPOTKOJIAHLIIOTOBUX >KMUPHUX KUCJIOT NPHU3BO-
AuTh o npurHiveHHsa AMPK-nuiaxy, enepretuu-
HOT'0 CeHcopa KJIITUHH, aKTUBallifl IKOr'0 € KpH-
TUYHOIO JJ (GOpMyBaHHsS Ta MNiATPHMaHHSA
amikaJbHUX MIKKJITHHHUX KOHTAKTIiB [4]. KpiM
TOTO, AUCOIOTUYHI 3MiHU CTUMYJIIOIOTh MiTOXOH-
JApiaJibHUM OKCUJATUBHUU CTpeC, AIKUU aKTUBYE
NLRP3-3anekHUl LUTO30JIbHUM 3amnajJbHUH
KoMIL/IeKc. lle cnpryrHS€ f,03piBaHHSA Kacnasu-1
Ta NifiBUllleHe BUBIIbHEHHS HUTOKIiHIB IL-13 Ta
[L-18, mo, y cBOO Uepry, iHAYKy€E NiponTo3 eniTe-
JialbHUX KJIITUH [9].

[TopyuieHHs 6ap’epHOi PyHKIiT KUIIKIBHUKA
CTBOPIOE NepeyMOBH [Jid 1lie OLHOT'0 Ba’KJIMBO-
ro Mikpob6ioM omnocepe/iKoBaHOTO MpOLECY — Xi-
MioTepaneBTUYHOr0 MyKo3UTy. BiH € cknagHuM
6araTOKOMIOHEHTHUM YILIKOJ)KEeHHSIM CJIN30-
BOi 0060JIOHKH, IaTOTeHe3 IKOro JOLiJbHO PO3-
JIAJaTy Kpi3b NPU3MY KOHLLENTYaJbHOI Mogei
TIMED (Translocation, Immunity, Metabolism,
Enzymatic degradation, Dysbiosis) [10]. OgHum
i3 Hallkpauux NpuKJIaAiB MikpobioM-omnocepea-
KOBaHOI TOKCUYHOCTiI € ipuHoTekaH (CPT-11),
JUJIS1 IKOTO KPUTUYHUM MeXaHi3MOM YIIKO/KeH-
Hsl BUCTyIae ¢pepMeHTaTUBHA Aerpajauis. [Ipe-
napaT y neyiHlli NepeTBOPIOETbCA HAa aKTUBHUM
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MeTaboutiT SN-38, 1m0 fasni iHAKTUBYETbCA LLIA-
xoM roKypoHifanii 1o SN-38G i BuainseTbcs
3 JKOBYI0. ¥ MPOCBITiI KUIIKIBHUKA 6aKTepiasbHi
B-rntokypoHifiasu, 30kpeMa npoaykyBaHi E. coli
ta Clostridium, riaposisyots SN-38G, 3HOBYy ne-
peTBOpIOIOYM Moro Ha TokcuyHui SN-38 [11].
JlokanbHe Hakonu4yeHHs SN-38 3ymMmoBJII0€ BUpa-
JKeHe YUIKOJXKeHHd eliTeJsilo Ta PO3BUTOK Bij-
CTpoYeHol Aiapel, a iHAMBIAyaJbHI Bapialil Mi-
KpobGioMHOro ck1ajy, i mepeaycim piBeHb npoay-
IeHTiB [B-IIIOKYpOHi/ia3y, BU3HAYAIOTh CTYIiHb
Yy TJIMBOCTI Nali€EHTA J10 bOT'0 YCKJIaJHEeHHH [6].

Bax/IMBOI0 JIAaHKOIO TNAaTOTeHe3y € TaKO0X
iMyHHa aucperynasuisi, ska GopMyeThbcad y Bia-
MOBiAb HA XiMioTepaneBTHUYHI areHTH, TaKi AK
5-pTopypauun abo Merorpekcat. [lepBUHHUI
LUTOTOKCUYHUU BIJIUB LIUX IpenapariB CIpUYHU-
HSI€ allONTO3 KJITUH KPpUNT i BUBIIbHeHHSA DAMP-
MOJIEKYJI, TOJIi SIK TOPYLIeHHs 6ap’epHOl QyHKIT
crpusie TpaHcjaokanii 6aktepianbHux PAMPs -
LPS, ¢nareniny ta CpG-JHK. Lli curnanpHi mMo-
Jiekyau B3aemojiitoTh i3 TLR-2, TLR-4, TLR-5 Ta
TLR-9, akTuByrwouu kackag TLR4/MyD88/NF-«kB
Ta CIPUYMHSAIOYU 3HAYHe MiJBUILEHHA CHHTe-
3y TNF-a, IL-1B Ta IL-6. Taka rinepakTuBaliis
iMyHHoOI BiinoBiji, o BignoBigae pazi ammridi-
Kalil MyKO3UTY, NOCUJIKE KJITUHHHUMN amnomnTos3,
NpUTHiYY€e pereHepaljilo CTOBOYPOBUX KJIITHUH i
MOXe NPU3BOJUTHU A0 CUCTEMHOI TOKCHYHOCTI.
BTpy4daHH#, cipAMOBaHI Ha MOAYJALI0 LbOTO
HIJISIXY, 30KpEMa TpaHCIJIaHTallis ¢pekanbHOi Mi-
Kpo6ioTH IeMOHCTPYIOTh MOTEHIIiaN Y 3HKEeHHI
TSKKOCTI Myko3uTy [12].

He MeHII Ba)K/JIMBOIO CKJAJOBOIO € BILJIUB
MiKpo6ioTH Ha MeTab0J1i3M JlikapCbKUX 3aC006iB.
OkpiM peakuiil raoKypoHifanii, neBHi 6akTepii
3J,aTHI psiMo MoAUGIKyBaTH CTPYKTYpy Ipemna-
paTiB, 3MiHIOIOYM IXHIO aKTUBHIiCTb. Hanpukiag,
6akTepis Eggerthella lenta iHakTUBYyE cepleBuit
[JIIKO3WJ, JUTOKCHH, BiJHOBJIIOIOYM KOO JIaK-
TOHOBe Kijblle, 1110 BUMarae Kopekuii 03U 3a-
JIEXKHO BiJi HassiBHOCTI 1i€l 6akTepil y maijieHTa
[13,14]. Xoya noai6HI 0cOGJIMBOCTI MiKpOOGHOTO
MeTab0.1i3My He € NPSAMOI0 IPUYHUHOI MYKO3UTY,
OJIHAaK HAOYHO JIeMOHCTPYIOTb 3HAaYHUH BILJIUB
MiKpo6ioMy Ha ¢papMaKOKiHETUKY Ta MiXKiHAUBI-
JlyaJibHy BapiabesibHICTb BiAioBizAi Ha Tepamito.

OTpuMaHi faHi 03BOJATE CTBEPKYBaTH,
1110 KMILIKOBA MiKpo6ioTa € KJIOYOBUM MoJepa-
TOPOM MeJMKaMeHTO3HOI TracTpoiHTeCTHHaJIb-
HOI TOKCUYHOCTI. B3aemopis y cucremi «mpena-
paT-MiKpo6ioM» XapaKTepHU3yETbCS PeLUIPOK-
HicTio: dapMakoTepanisi iHAYKYE CTPYKTYpPHO-
¢dyHKUioHaNbHI 3MiHU MikpodJiopH, sKi, 3i cBoTrO
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060Ky, MOJIy/IIOIOTh TOKCUKOKIHETUKY JIiKiB, BHU-
3Ha4Yarw4u JIOKa/i3alilo Ta TAXKKICTb ypaKeHb.
B ocHOBI 11Ux npolieciB sexaTh MexaHi3Mu ¢ep-
MeHTaTHUBHOI peakTHBallil MeTaboiTiB (30Kpe-
Ma, 3a y4acTi 6aKkTepiaJbHUX [B-TJIIOKYpOHizAa3),
3HMXKEeHHS KOJIOHI3aLliMHOI pe3UCTEeHTHOCTI Ta
6ap’epHoi ¢yHKLii, a Takok ctumynasanis TLR-
OI0CepeIKOBAHOIO 3analeHHs.

Po3yMiHHSA 1JMX NaTOreHeTUYHHUX JIAHOK 06-
IPYHTOBYE [OLiNBHICTL nepcoHidpikoBaHOI Ko-
pekuili Mikpo6ioMy fIK CKJaJl0BOI CYNpOBiHOI
Tepanii. BukopucTtaHHs iHri6iTopiB 6aKkTepiaib-
HUX $epMeHTiB, MPob6IOTUYHUX WITAMIB i3 Jo-
BeJleHO0 ePeKTUBHICTIO Ta MeToZiB peKkanmbHOI
TpaHCIJIaHTalii Mikpo6ioTH € mepcrneKTUBHUM
HanpsAMOM NpPoQilaKTUKU ATPOreHHUX yCKJaJ-
HeHb. BrpoBa/pkeHHA NpUHLUNIB dapMaKoMi-
KpoO6ioMiKH y KJIIHIYHY NPaKTUKY [03BOJIUTH
MPOrHO3yBaTH PU3UKU TOKCUYHOCTI Ta ONTHUMI-
3yBaTH CXeMH JIIKyBaHH$, NiJBUILYIOYH 3arajib-
Hy 6e3neky ¢papmakoTeparii.

BHUCHOBKU
1. KumkoBa Mikpo6ioTa Bifirpae poJib KJto-
YOBOI'0 MeTaboJIiYHOro MocepeJHUKa Y PO3BHU-
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TKy MeJUKaMeHTO3HOl TOKCUYHOCTI, 1110 peaJi-
3Y€ETbCs1 Yepe3 B3aEMHUM BIJIMB KCeHOGIOTHUKIB
Ta KUIIKOBOI eKOCUCTEMH.

2. BcraHOBJIEHO, 1[0 MexXaHi3MH MOIIKO-
JDKEeHHS 3aJiexaThb BiJi ¢apMaKoJIoriyHOl rpynu:
HecTepoifAHi MpoTHU3anasbHi 3acobu Ta Ximio-
npenapaTy JilOTb 4epe3 IMOBTOPHY aKTHUBAILLilO
TOKCUYHHUX MeTa00J1iTiB, aHTUOIOTUKHU BUKJIUKA-
I0Tb eHepreTU4YHUN AedilUT CIM30BOi 060JI0H-
KH, a iHribiTopu NpoTOHHOI MOMIHU MOPYIIYIOTh
KOJIOHI3aLlilHy pe3UCTEHTHICTh KUIIKiBHUKA.

3. llopymeHHs 6ap’epHOI GYHKIIIT KULIKIBHU-
Ka Ta TpaHC/IOKallis 6akTepiaJbHUX aHTUTEHIB
3aNyCKalOThb KacKaJ, IMyHHUX peaklii yepes ak-
TuBayio TLR-penenTopis, 1110 CIPUYUHSE BUKU/
npo3anajJbHUX LUTOKIHIB Ta MOCUJIOE IOLIKO-
JPKeHHA TKaHHH.

4. 3'sscyBaHHs MOJIEKYJIIPHUX OCHOB B3aE-
Mo/l y cucteMi «1iku-MiKpo6ioM» 06I'PYHTOBYE
BIIPOBa/XK€HHS HOBUX TepalneBTUYHUX CTpaTe-
riif, Takux sIK 3aCTOCYBaHHs NPO6iOTHKIB, iHTi6i-
TopiB GakTepiaibHUX PpepMeHTIB i TpaHCHIaH-
Taliss ¢ekasbHOI MiKpo6iOTH, 110 € Nepcrek-
TUBHUM LUIAXOM NPOQIiNaKTUKU Ta JiKyBaHHSA
MeJIMKaMeHTO3HUX YpaXkeHb KULIKIBHUKA.
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JBH3 «Yczopodcukuil HayioHa1bHUll yHieepcumemy, HaguaibHo-Haykosutl iHcmumym cmomamoozii
ma sa6opamopHoi MeduyuHu, kagedpa opmoneduyHoi cmomamo.iozii, M. Yx#cz2o0pod

Pe3tome. Bcmyn. PaHHSI BTpaTa MOJIOYHUX 3Y6iB € OAHI€I0 3 HallcepHhO3HilINX Mpo6/IeM cydacHol JUTAYO]
cromaroJiorii. [i nomupenicts y cBiTi carae 40-60% cepes AiTel BikoM /10 6 POKiB, a B OKPEMHX perioHax nepe-
BuILye 70%. OCHOBHUMMU HacJijKaMU € opylieHHs: GopMyBaHHs 3y60-11ie/ielTHOI CUCTEMHU, PO3BUTOK aHOMaJlil
NPUKYCY, YCKIaJHEHHS )KyBaHH, JleGeKTH MOBJIEHHS, @ TAK0X [ICUXO0JIOT4Hi Mpo6ieMHu.

Mema docaidsceHHA: TpoaHasli3yBaTH NPUYUHU Ta HACJAiJKU PaHHbBOI BTPAaTH MOJIOYHUX 3y6iB, pO3IJIAHYTH
cy4acHi MeTou npodiakKTUKHU Ta OLiHUTHU ePEeKTHUBHICTh 3aCTOCYBAaHHS CTAaHAAPTHUX KOPOHOK i3 HEprkaBito-
4oi cTaJii /151 BiAHOBJ/IEeHHS JePeKTiB KOPOHKOBOI YaCTUHU TUMYaCOBUX 3y0iB y AiTel.

Mamepiaau ma memodu. BUKoHaHO aHaJli3 CyyaCHUX HAayKOBUX JiKepeJ 3a [JaHOI0 TEMATHKOIO.

Pezyabmamu docaidxcenb. OCHOBHOI MPUYMHOI0 PaHHbOI BTpAaTH THMYacoBUX 3y6iB € kapiec (fo 78%).
[lepegyacHa BTpaTa NpU3BOAUTH 10 3MillleHHs 3y0iB, MOpyIIeHHS NPOpPi3yBaHHS MOCTIMHUX 3y6iB, 3HUKEHHS
BUCOTH NPUKYCY Ta PO3BUTKY NaToJIOriyHOro npukycy. Cepes opToneAu4HUX MeTO/[iB Hal6inb1l epeKTUBHUM
€ 3aCTOCYBaHHS CTaH/JapTHUX KOPOHOK i3 HepkaBitouoi cTasi. BoHu 3a6e3neuy0Th BiJHOBJIEHHS aHATOMi4HOL
dopmy, 36epiraroTh QyHKIif0 Ta 3a106irar0Th BTOPUHHUM AedopMarliisam.

BucHosku. BukopucTaHHS CTa/leBUX KOPOHOK € pallioHa/JIbHUM PillleHHSIM [IPY 3HAYHUX JepeKTax MoJIoy-
HUX 3y6iB. Bax/IMBUMU 3a/1M11aI0ThCA TpodisakTHKa Ta iHGOpMyBaHHS 6AThKIB.

Kiaro4oBi cii0Ba: paHHs1 BTpaTa MOJIOYHUX 3y06iB, UTSYa CTOMATOJIOTIs], OpTOINeJUYHe JIiKyBaHHS, KOPOH-
KU 13 HepKaBilyoi cTaJli.

Early loss of milk teeth and orthopedic methods of their restoration in children (literature review)
Lokota E.Yu., Lokota Yu.E., Izay M.E., Vovchok R.V., Kayla M.L.

Abstract. Introduction. Early loss of deciduous teeth is one of the most serious problems of modern pediatric
dentistry. Its prevalence in the world reaches 40-60% among children under 6 years of age, and in some regions
exceeds 70%. The main consequences are impaired formation of the dento-maxillary system, development of
malocclusion, chewing difficulties, speech defects, and psychological problems.

The purpose of the study: to analyze the causes and consequences of early loss of deciduous teeth, to consider
modern methods of prevention and to evaluate the effectiveness of using standard stainless steel crowns to
restore defects in the coronal part of primary teeth in children.

Materials and methods. An analysis of modern scientific sources on this topic was performed.

Research results. The main cause of early loss of deciduous teeth is caries (up to 78%). Premature loss leads
to tooth displacement, disruption of the eruption of permanent teeth, decreased bite height, and the development
of pathological bite. Among orthopedic methods, the most effective is the use of standard stainless steel crowns.
They ensure restoration of anatomical shape, preserve function and prevent secondary deformations.

Conclusions. The use of steel crowns is a rational solution for significant defects of deciduous teeth. Prevention
and informing parents remain important.

Key words: early loss of deciduous teeth, pediatric dentistry, orthopedic treatment, stainless steel crowns.

Bcryn TaKOXX TPaBMH, TinonJiasis eMasli, HeKapio3Hi ypa-
OCHOBHO1O IPUYUHOIO PAaHHBOI BTpPAaTU TUM-  »KeHHd. [lepegyacHa BTpaTa 3y6iB mopyliye 6a-
4yacoBUX 3y0OiB € Kapiec Ta MOro yCKJaJHEHHS, @  JIAHC POCTY Ta PO3BUTKY LieJiel, IPU3BOAUTD 0



3MeHIIeHHA BUCOTH NIPUKYCY, 3MillleHHd CyCiHiX
3y6iB, 3aTpUMKU a60 auUcTOmil MOCTIHHUX 3yOiB.
[ monepe/pKeHHA YCKJIAJHEHb 3aCTOCOBYHOTh
pi3Hi MeTOAY, cepe/i SKUX HaUO6ibIll epeKTUBHUM
€ BUKOPHCTaHHS CTaHJapTHUX KOPOHOK [1-4].

3axBOpIOBaHHSA TBepJUX TKAaHUH 3y0iB € 0f-
HI€I0 3 HAUNIOLIMPEHININUX NATOJIOTIN Y AUTAYOMY
Bini. 3a ganumu BOO3, kapiec MoI04HUX 3y6iB
Bpaxkae noHay 60% pitel BikoM 10 6 pokKiB, a B
OKpeMUX KpaiHax Lied noka3Huk csrae 80-90%.
PaHHA BTpaTa MoJIOYHUX 3y6iB, fiKka BiJ0yBa-
€TbCA JIo TepMiHy ¢isiosoriuHoi 3MiHu 3y6iB
(6-12 pokiB), mae 6araTopakTOpHUIN BILIUB Ha
PO3BUTOK 3y60-1ieJIelIHOI CUCTEMU Ta 3arajbHe
3[10pOB’sl AUTUHU. BoHa NpHU3BOAUTL [0 3MillleH-
Hsl 3y6iB, 3MeHILeHHs JOBXUHU 3yOHOTO pALy,
dbopMyBaHHS MNaTOJIOTIYHOTO NPHUKYCY, MOpY-
IIIeHHS PO3BUTKY MOBJIEHHS, NOTipIIeHHs ecTe-
THKHU Ta colliajibHOI afjanTarii [5,6].

Couia/bHO-eKOHOMIYHe 3HaueHHs IpobJie-
MU TaKOX € BHUCOKHUM. BapTicTb JsikyBaHHA
yCKJIaJiHEHOT'0 Kapiecy Ta BifiHOBJIeHHs Jedek-
TiB 3HAa4YHO NepeBULIYye BUTPATU Ha NpoditaKkTu-
Ky, @ Y BUIAAKY BiICYTHOCTI JIIKyBaHHA YCKJaJ-
HEeHHsI IpU3BOJAATD [0 NOTpebHU y CKIaJHOMY Op-
TOJAOHTUYHOMY Ta OPTOIeJUYHOMY BTPY4YaHHI B
MaibyTHbhOMY [7-10].

MeTa aocaigKeHHs

[IpoananizyBaTu eTtiosioriundi pakTopu paH-
HbOI BTPATH MOJIOYHUX 3y0iB, OLIHUTH HACTIAKHU
Ta pO3MISAHYTU e(deKTHUBHICTb OPTONEAUYHHUX
MeTO/IiB, 30KpeMa 3aCTOCYBaHHA CTaHJAPTHHX
KOPOHOK.

Marepiasu Ta MeTOAU

Y xoai mociifxeHHs O6y/10 MpoaHaIi30BaHO
BiTYM3HSAHI Ta iHO3eMHi my6JiiKalii CTOCOBHO
JaHOl TeMaTHKHU.

Pe3ysibTaTH J0CAiAKEHb

OfHi€lo i3 OCHOBHUX IPUYUH PAHHBOI BTpa-
TH TUM4YacoBHUX 3ybiB € Kapiec Ta HOro yckaazk-
HeHHs1. [lepeagyacHa BTpaTa 3y6iB NPU3BOAUTH
[0 IX 3MillleHHd, IOPYILIeHHA Npopi3yBaHHA IO-
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CTiMHUX 3y6iB, 3HMXEHHSI BHUCOTHU IMpPHUKYCy Ta
PO3BHUTKY naToJioriyHUX npukycis [1,11,12].

Jlo IHIIMX NPUYMHY MOXKHA BijHECTH:

1. TpaBMU 3y6iB 0C06JIMBO Y AiTEN paHHBOTO
BiKy 4yepe3s MaJiHHA Ta yAapH.

2. l'inonuasis emani, ¢pyroopos, Hekapio3Hi
YpaXKeHHH.

3. CuctemMHi ¢akTopu: eHJOKPUHHI MOpy-
HIEHHS], paxiT, rinoTpodis, XpoHiyHi XBOpOOH.

4. TeHeTH4YHa CXWUJBHICTH [0 MNOpYILIEHHS
dbopMyBaHHA eMalJli.

5. Husbkuit piBeHb ririeHu poToBoi MOpOX-
HUHU Ta HAAJIMIIKOBE CIIO)KMBAaHHA BYTJIeBOAIB.

PaHHA BTpaTa M0JIOYHUX 3y6iB HeraTHUBHO
BILJIMBAE Ha:

- Ipopi3yBaHHS MOCTiMHUX 3y6iB: peTeHIlis,
JAUCTOMIs], 3MillleHHS;

- PO3BUTOK IPUKYCY: 3MEHLIEHHS JOBXHWHHU
3yO6HOr0 psAAyY, POpMyBaHHS [VIM60KOTO MPUKYCY;

- QYHKLi10 )KyBaHH$ — 3HWKeHHs eeKTUBHOC-
Ti NoApiGHEHHS X, 1110 BIVIMBA€E HA TPaBJIEHHS];

- MOBJIEHHsI - iepeKTH 3BYKiB, Mi>k3yOHe I0-
JIOXKeHHS A31Ka;

- ICUX0eMOLiiHUH cTaH - npobJyeMHU ajan-
Talii yepes ecTeTHU4Hi JedeKTHU.

[IpodinakTuka nepefyacHoi BTpaTH TUMYa-
COBHX 3y06iB BKJ/IIOYAE:

a) paHHE BUSIBJIEHHsI Kapiecy (orisfij KOXHi
6 Mic.);

6) ririeHa poTOBOI IOPOXKHUHY;

B) ¢TopnpodinakTrka (MicleBo i CHCTEMHO);

r) repmeTu3anisa ¢icyp y Aiteit i3 BUcokum
Kapiec-pU3uKoM;

[) pauioHa/ibHe Xap4yyBaHHSl — OOMeXKeHHSs
nykpis [9,13,14].

fAx anbTepHaTHUBaA OPTONEAUYHUX KOHCTPYK-
LIl MOXXHa 3aCTOCyBaTH KOMIIO3UTHI pecTaBpa-
1ii. BoHM € ecTeTUYHUMM, aJie He JOCUTh MiliHi.

Takox MO>XXHa BUKOPUCTOBYBATH CKJIOIOHO-
MepHi I[eMeHTH, fIKi BUAIIAITL TOp, aje Tak
CaMO MaKTb BiJHOCHY MIIHICTb.

Y Tabsuli npeAcTaBJeHO OCHOBHI KJiHIUHI
MOKa3aHHA Ta NPOTHUIIOKAa3aHHSA [0 3aCTOCYBaH-
HSl KOPOHOK i3 Hep>KaBil4ol CTaJli B AUTAYIN CTO-
MaToJIOTilL.

Tabauys

Iloka3aHHs Ta NPOTHINOKA3aHHA A0 3dCTOCYBAHHA KOPOHOK i3 Hep)KaBilO‘{O.l' cTaJti

I[Toka3aHHA

Hpon«moxasamm

Py¥iiHyBaHHS >2 /3 KOPpOHKOBOI YaCTUHU 3y06a

Aneprig Ha koMnoHeHTH cTaJi (Cr, Ni)

[ToBHe pyliHYBaHHSI KOPOHKHU PU BUCOTi >2 MM

Pe3op61iist kopens >50%

[licsis mynbrnoToMil a6o my/IbneKToMii

[lepenom y ginsHui 6idypkarii

HekapiosHi ypakeHHA

HenocratHs omopa aus ¢ikcanii

Bucokuit pusuk Kapiecy, 6pyKcrusm

HeraTuBHe cTaB/ieHHS 6aTbKiB i JUTUHU
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Cepen opToneguWyHUX MeTOAIB HaHG6iJbII
epeKTUBHUM € 3aCTOCYBaHHS CTAHAAPTHUX KO-
POHOK, siKi, 3 cBoro 60Ky, 6yAyTh 3a0e3mne4yyBa-
TH BiJIHOBJIEHHS aHaTOMi4HOi popMu, 36epiraTu
dyHKIil0 Ta 3an06iraT BTOPUHHUM AedopMa-
[iAM. 3aCTOCYBaHHA CTaHJAPTHUX KOPOHOK 3a-
Oe3neyye BiJIHOBJEHHS aHaToMiuHOi ¢opmMmy,
byHKLIT Ta nonepe/ykae po3BUTOK YCKJIaJHEHbD.
JlocaipkeHHs T0Ka3aJly, 10 KOPOHKH i3 Hepixa-
Bil0OYoOl cTasi CcayXaTb O MOMEHTY NPUPOLHOI
3MiHM 3y6a y 95% BunajkiB. Hefo1ikoM € HU3b-
Ka eCTeTHKa, ajle Cy4acHi TexHoJIoril MpoIoHy-
I0Tb €CTeTHYHi KOPOHKH i3 KOMIIO3UTHUM IIO-
kputTaM. OfHak ix BapTicTk BUlla. CTaHAapTHI
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KOPOHKM 3 HepxKaBiloyol cTaJli - «30JI0TUH CTaH-
JlapT» NpY 3Ha4YHUX JepeKTax KOPOHKOBOI Yac-
THUHHU 3y6a [1,8].

BHCHOBKH

PaHHA BTpaTa MOJIOUHUX 3ybiB Mae KOMII-
JIEKCHUH HeraTMBHUH BIJIMB Ha 3/0pOB’A JIU-
THHHU. 3aCTOCYBaHHA CTAHJAPTHUX KOPOHOK i3
HepxkaBito4yoi crasni 3abe3nedye BiJHOBJIEHHS
a”HatoMiyHoi ¢opmu, GyHKLII Ta MomepeKae
PO3BUTOK YyCKJaJJHEHb, He3BaKalOUu Ha IeBHIi
eCTeTHUYHi HeJl0JTiKU.

KonduikT iHTepeciB: aBTOpU mnoBifgomJs-
I0Th PO BiJICYyTHICTh KOHQJIIKTY iHTepeciB.
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Abstract. Introduction. Children with ARVI may have different signs during a routine medical examination,
including incidental detection of abnormal Liver function tests, Amino acid metabolism disorders, Jaundice or
Hepatomegaly due to Hepatobiliary system dysfunction.

The aim was to investigate and analyze the state of Amino acid metabolism in Acute Respiratory Viral
infections in children.

Materials and methods. The study group consisted of 60 children diagnosed with Acute Respiratory Viral
infections (ARVI) and identified Adenovirus infection who were receiving inpatient treatment at the OKIL KNP
«Center for Lung Diseases» of the Zakarpattya Regional Council. The study included non-essential Amino acids
(Alanine and Glycine), essential Amino acids (Tryptophan, Methionine, Phenylalanine) and the conditionally
essential Amino acid - Tyrosine.

Results. We conducted a study of the Amino acid composition of blood serum in children in accordance with
the tasks of the investigation. The study included non-essential Amino acids (Alanine and Glycine), essential (Tryp-
tophan, Methionine, Phenylalanine) and conditionally essential Amino acid - Tyrosine. The levels of all studied
Amino acids varied within the reference values but had significant differences compared to the data of the control
group, in particular: Alanine (294.65+64.68 versus 430.27+55.81 umol/l in comparation to the control group
data, p1<0.001); Glycine (228.62+47.65 versus 315.38+43.28 pumol/], p1<0.001); Tryptophan (39.74+10.53
versus 57.48+7.11 pmol/], p1<0.001); Methionine (19.04+3.33 vs. 26.25+4.19 pmol/], p1<0.001); Phenylalanine
(46.47+8.80 vs. 56.40+6.93 umol/l, p1<0.001); Tyrosine (47.03+5.86 vs. 60.35+5.18 umol/l, p1<0.001).

Conclusions. The conducted studies revealed Amino acid levels within the reference values in children with
ARV], but with significant decreases in values compared to the control group.

Key words: Amino acids, metabolism, ARV, children.

Oco6MBOCTi 06MiHY aMiHOKHMCJ/IOT y AiTel i3 rocTpMHU pecnipaTOpHUMHU BipyCHUMU iHPeKIiaMU
Topaenko O.M., Boticak .M., Tomeli A.L

Pestome. Bcmyn. Y giteit npu 'PBI Moy Tk criocTepiratucs pisHOMaHITHI 03HaKH Mif 4yac NJIaHOBOTO MeJi-
OTJIsIZly, 30KpeMa BUIIa/JKOBE BUSIBJIEHHSI aHOMaJIbHUX MOKa3HUKIB QYHKLIT MediHKY, HOpyIeHHsI 06MiHy aMiHO-
KHCJIOT, )KOBTSIHULS 260 renaToMerasis BHacaiLok AuchyHKIil renaTobisiapHol cucteMH.

Mema docaidsxcenHs. locniauTu Ta MpoaHani3yBaTH CTaH aMiHOKHUCIOTHOTO 0OMiHy ITPY rOCTPUX pecripa-
TOPHUX BipyCHUX iHQEKILifAX ¥ AiTeH.

Mamepiaau ma memodu. JlocyimkyBaHa rpymna ckaazgana 60 giteit i3 giarnozom ['PBI Ta ifenTrdikoBaHO0
asieHoBipycHOIO iHOeKIi€lo, AKi nepebyBasiu Ha cranioHapHoMmy JiikyBaHHI B OKIJI KHII «lleHTp JiereHeBux
XBOpOO6» 3aKapnaTcbKoi o6s1acHol pagu. JocipKyBaiucsa 3aMiHHI aMiHOKUCIOTH (a/1aHiH i miiuH), He3aMiHHI
(TpunTodaH, MeTioHiH, peHisasaHiH) Ta yMOBHO He3aMiHHA aMiHOKHC/I0Ta — TUPO3KH.

Pesyabmamu docaidocens. Hamu 6ys10 mpoBeieHO JJOC/iKEHHS] aMiHOKUCJIOTHOTO CKJIa/ly CUPOBAaTKH KPOBi y
airedt. JocimkyBanuca 3aMiHHI aMiHOKUC/I0TH (as1aHiH Ta MIUH), He3aMiHHI (TpunTodaH, MeTioHiH, deHintana-
HiH) Ta yMOBHO He3aMiHHA aMiHOKHCJIOTA — TUPO3UH. PiBHI BCiX JOC/Ii[KyBaHMX aMiHOKHCJIOT KOJIMBAJIMCS B MEXax
pedepeHTHHX BeJIMYMH i MaJld OCTOBIpHI BiZ/MiHHOCTI MOPiBHSAHO 3 J@HUMH KOHTPOJIBHOI I'PYIH, 30KpeMa: asa-
HiH (294,65£64,68 npotun 430,27+55,81 MKMOJIb/ N y KOHTPOJIBHIHA rpymi, p,<0,001); rinun (228,62+47,65 npotu
315,38+43,28 mMxmosn/n, p, < 0,001); TpunTodan (39,74+10,53 npotu 57,48+7,11 Mxmonn/i, p1<0,001); meTio-
nin (19,04+3,33 nporu 26,25+4,19 mxmo.b/ 1, p,<0,001); peninananin (46,47+8,80 npotu 56,40+6,93 MKMoIb/ 1,
p,<0,001); Tuposun (47,03+5,86 nportu 60,35+5,18 Mkmosn /1, p,<0,001).

BucHosku. [IpoBesieHi focimxeHHs] BUSBUIM PiBHI aMiHOKHCIOT y Mexkax pepepeHTHUX BEJTUYHH Y AiTel
i3 'PBI, asie 3 AOCTOBIpHMMMU 3HMKEHHAMU 3HA4Y€Hb MOPIBHAHO 3 JaHUMU KOHTPOJIbHOI IPyIIH.

Kio4ogBi csioBa: aMiHoOKHC/I0TH, MeTa6oJ1i3M, I'PBI, giTu.
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Introduction

Children with acute respiratory viral infections
may presented different symptoms, including
incidental findings of abnormal Liver function tests
during routine physical examination, Jaundice, or
Hepatomegaly due to Hepatobiliary dysfunction.
In a study of 147 children with Acute Acalculous
Cholecystitis (gallbladder inflammation in the
absence of gallstones), the most common clinical
manifestations were elevated CRP (84%), Hepato-
megaly (80%), and Anorexia (78%). Acute Acalcu-
lous Cholecystitis in children has been associated
with a variety of comorbidities, including infectious
(70%), systemic (13%),and malignancies (11%) [1].
Metabolic interactions between the patient’s
antioxidant system and pathogens during infection
are a natural mechanism of protection against the
pathological consequences of infection. Today, there
are many studies devoted to the study of metabolic
adaptation during infection, but this process should
be considered in conjunction with the characteristics
of the pathogen and the resources of the patient’s
organism. The term «immunometabolism» and the
study of its components are extremely promising
and promising for the analysis of the organism’s
protective processes, as well as for the development
of strategies for the prevention of pathological
influences and the correction of their harmful
consequences [2,3].

The aim was to investigate and analyze of
the Amino acid metabolism state in Acute Respi-
ratory Viral infections in children.

Materials and methods
The study group consisted of 60 children
diagnosed with Acute Respiratory Viral infections
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(ARVI) and identified Adenovirus infection who
were receiving inpatient treatment at the OKIL
KNP «Center for Lung Diseases» of the Zakar-
pattya Regional Council. The study included
non-essential Amino acids (Alanine and Glycine),
essential Amino acids (Tryptophan, Methionine,
Phenylalanine) and the conditionally essential
Amino acid - Tyrosine.

Determination of blood Amino acid levels
was carried out by gas chromatography with
using an Thermo Fisher Scientific Trace 1600
apparatus.

All procedures performed within the study
complied with the ethical standards of the ethics
committee and the provisions of the Declaration
of Helsinki.

Results

Clinical biochemistry is centered on the
principle that all diseases have a biochemical
basis and have a disturbances manifestation
in the structure of molecules caused by the
chemical reactions and processes. Butnotall bio-
chemical reaction lead to changes in the primary
structure of molecules. And not all partial
changes in the transformation mechanism
will cause disruptions in vital processes. At
the same time, any disruptions in the normal
functions of the organism are as results of
metabolic processes at the molecular level.
There are no diseases of molecules, but there
are pathological conditions of the body that
manifested themselves in function disruptions
of individual organs or the entire child organ-
ism. We have considered the spectrum of the
studied Amino acids (table 1).

Table 1

Investigation of the Amino acid spectrum of the blood serum in children
with Acute Respiratory Viral infections

Parameters Mty T | ezt | ofditterences ()
Tryptophan (25-99, mkmol/I1) 39,74+10,53 57,48+7,11 p,<0,001;
Alanine (188-624, mkmol/I) 294,65+64,68 430,27+55,81 p,<0,001;
Glycine (111-426, mkmol/1) 228,62+47,65 315,38+43,28 p,<0,001;
Methionine (12-32, mkmol/1) 19,04+3,33 26,25+4,19 p,<0,001
Phenylalanine (28-80, mkmol/1) 46,47+8,80 56,40+6,93 p,<0,001
Tyrosine (32,2-85, mkmol/l) 47,03+5,86 60,35+5,18 p,<0,001

Notes: p1 - reliability of differences in group 1 between the values of indicators and indicators of the

control group.
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In general, changes are observed in the
disease, caused by both the pathological process
itself and the development of metabolic changes
in the organism. This may include the follows: an
increase or decrease in the content of substance;
an increase or decrease in the activity of enzymes;
the appearance of metabolites or abnormal
forms that do not occur in a healthy person;
an inadequate response to the load of certain
substances and etc. For various pathological
conditions (except for genetically determined
ones), biochemical changes are not clearly
specific, and therefore, such criteria as “more -
less”, “faster - slower”, “presence - absence” of
organ-specific indicators, isoenzymes, etc. are
taken into account. Indicators are evaluated in
comparison with indicators in healthy people,
the degree of severity, the time of occurrence of
changes in a particular indicator and the duration
of the detected disorders are recorded [4].

We conducted a study of the Amino acid
contens of blood serum in children with ARVI in
accordance with the tasks of the investigation.
We studied non-essential Amino acids (Alanine
and Glycine), essential (Tryptophan, Methionine,
Phenylalanine) and the conditionally essential
Amino acid - Tyrosine. The levels of all studied
Amino acids varied within the reference values
and had significant differences compared to the
data of the control group, in particular: Alanine
(294.65+64.68 versus 430.27+55.81 pumol/l in
comparation to the control group data, p1<0.001);
Glycine (228.62+47.65 versus 315.38+43.28
umol/l, p1<0.001); Tryptophan (39.74+10.53
versus 57.48+7.11 pmol/l,p1<0.001); Methionine
(19.04£3.33 vs. 26.25%¥4.19 pmol/l, p1<0.001);
Phenylalanine (46.47+8.80 vs. 56.40£6.93 pmol/l,
p1<0.001); Tyrosine (47.03£5.86 vs. 60.35+5.18
umol/l, p1<0.001).We have analyzed the main
characteristics of the Amino acids under study.
Phenylalanine is an essential amino acid, and
its hydroxylation by phenylalanine hydroxylase
(PAH) generates Tyrosine. Tyrosine can be
formed from the metabolism of Phenylalanine
and is necessary for the synthesis of Melanin and
Catecholamines [5].

Tryptophan is an essential Amino acid that
is both Ketogenic and Glucogenic because it can
be oxidized to Alanine and Acetyl-CoA. The ring
structure can also be used to synthesize Niacin,
reducing the dietary requirement for this Vita-
min [6].

Methionine is an essential Amino acid with
a complex metabolism of important clinical
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significance. Its metabolism interacts with the
Folate cycle, Cobalamin remethylation and
S-adenosylmethionine (SAM) synthesis. Enzymatic
or cofactor deficiency can lead to increased Homo-
cysteine levels (hyperhomocysteinemia), which
causes systemic negative effects. Methionine,
which is required for SAM synthesis, comes from
food or is synthesized during the remethylation
of homocysteine with the participation of vitamin
B12 synteses. The main biological functions of Me-
thionineisnext: Methylgroup donor (methylation)
via S-adenosylmethionine (SAMe), which is a key
Methyl group donor for numerous biochemical
reactions (synthesis of Nucleic acids, metabolites,
hormones, membrane components); precursor of
important compounds (Choline, Adrenaline, Cre-
atinine, Taurine, Cysteine, as well as components
of cell membranes, in particular Phospholipids);
antioxidant promotes detoxification of the organ-
ism and synthesis of Glutathione; has a lipotropic
effect: inhibits excessive fat accumulation in the
Liver; helps to normalize the phospholipids and
cholesterol level [7,8].

Alanine is the most easily synthesized Ami-
no acid from pyruvate. A simple transamination
catalyzed by Alanine transaminase yields Ala-
nine from pyruvate. It participates in the glucose-
alanine cycle and facilitating the removal of
Ammonia from tissues. Alanine can serve as a
substrate for glucose synthesis in the liver [9].

Glycine is the simplest Amino acid among
the 20 standard Amino acids. Main functions
are: a component of Protein synthesis, especially
Collagen; acts as a Neurotransmitter in the CNS
(has an inhibitory effect, reduces anxiety, helps
regulate sleep); participates in the synthesis of
Hemoglobin, Creatine, antioxidant Glutathione
and Porphyrin pigment; contributes to cellular
respiration indirectly, in particular through the
following mechanisms: synthesis of Heme (He-
moglobin, Cytochrome), support of antioxidant
protection (Glutathione, where Glycine is one of
the three components abreast with Glutamate
and Cysteine); synthesis of Creatine (Creatine —
Phosphocreatine - a reserve source of energy in
muscles and brain) [10,11].

Organs and tissues contain a somewhat of
free Amino acids. After absorption, they enter
through the portal system to the Liver, which
is the main organ of Amino acid metabolism in
the human organism. Peripheral tissues absorb
Amino acids which circulating in the blood by
different ways. The organism’s free Amino acid
poolisreplenished due to the breakdown of tissue



. .
/N G/
1 11

proteins and the synthesis of replaceable amino
acids in tissues, with the excepton of food Amino
acids that enter the the body [12]. Part of the free
Amino acids is involved in anabolic processes, i.e.
used by various tissues for the synthesis of En-
zymes, structural Proteins and physiologically
active compounds of Protein and Peptide nature.
Amino acidswhich dont participate in anabolic
processes are involved in catabolic reactions. A
certain part of the Nitrogen-free Carbon skeleton
of Amino acids is involved in Gluconeogenesis
(synthesis of Glucose from non-Carbohydrate
compounds) and Ketogenesis (formation of Ke-
tone bodies). Thus, the total pool of blood Amino
acids is formed by flows that ensure the supply
of free amino acids and their using in various
anabolic and catabolic processes [13].

Amino acids are classified according to
their catabolic pathways. There are three main
categories: those that form intermediates in the
Glycolytic pathway (Glycogenic); those that yield
intermediates of Acetyl-CoA or Acetoacetate (Ke-
togenic); and mixed Amino acids that are both Glu-
cogenic and Ketogenic. Amino acids largely form
breakdown products related to intermediates of
the Tricarboxylic Acid cycle (Krebs cycle) or Gly-
colysis, but this is not the complete picture. Some
Amino acids, such as Tryptophan, Phenylalanine,
and Tyrosine, are precursors of Hormones and Neu-
rotransmitters in subsequent metabolism. Others,
such as Cysteine and Methionine, are eliminated
with the release of Sulfur. All Amino acids must
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get rid of Nitrogen, which occurs through the Urea
cycle, Transamination, or a combination of these
processes [11,12]. Amino acid metabolism and
signaling processes are involved in the control
of pathogenic infections and the regulation of
inflammation caused by the activation of Innate,
adaptive, and regulatory Immune responses. The
interaction between Amino acid catabolism and
the Immune system is an important mechanism
for regulating Immune reactivity and limiting
Hyperinflammation associated with Immune
responses to infections. Some Amino acids are
involved in the Innate inflammatory response
through the formation of NO and implement Cata-
bolic pathways that regulate Immune reactivity
and influence the course of Inflammation and
adaptive Immune responses [13].

Conclusions

The present study found Amino acid levels
within reference ranges, but with significant
decreases compared to control group data. In
contrast, previous studies have shown that Amino
acid excess creates conditions that perceived viral
entry, while Amino acid lack and GCN2 activation
prevent entry. Both mechanisms represent
potential therapeutic targets for controlling
infection and the associated hyperinflammatory
response that contributes to pathogen-induced
morbidity and mortality [12,13].

Conflict of interest: The authors report no
conflict of interest.
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AIATHOCTUYHI ACNEKTU
PIBHA MOJIEKY/IU MIXKKJITUHHOI AATE3II-1
Y IITEM 13 KOPOHABIPYCHOK XBOPOBOIO TA
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TepHoniavcobkull HayioHabHUL MeduuHull yHieepcumem im. I A. Topbauescvbkozo MiHicmepcmea
0xopoHu 3dopoe’ss Ykpainu, m. TepHoniab

Peswome. Bcmyn. Monekyna MmixkkaiTuHHOI aaresii-1 (ICAM-1) € MapkepoM CyIMHHOTO ypa)KeHHsI, piBeHb
SIKOI MiZBUILYETbCA Mif, Yac 3anaJbHUX NpolueciB. Y gopocaux nauieHTiB i3 COVID-19 cnocTtepiraeTbcs foCTO-
BipHe 36ispumeHHss ICAM-1, a TSKKUH nepebir 3aXBOPIOBAHHS aCOIIOETHCS 3 HOro HAMBUIMMH 3HAYEHHSIMU.
OpHak poJib ICAM-1 y natorenesi COVID-19 Ta MysibTHUCHCTEMHOrO 3ananbHOr0 cuHAgpoMy (MIS-C) y piteit 3a-
JIMIIAETBCSA HEZ,OCTAaTHBO BUBYEHOIO.

Mema docaidicerHs: BU3Ha4eHHs ocobanBocTei piBHA ICAM-1 y pite#t i3 COVID-19 Ta MIS-C, anani3 Biko-
BO-CTaTeBUX BiIMIHHOCTEH | BCTAHOBJIEHHA AiarHOCTUYHOTO IOPOTrOBOTO 3HAYEHHS.

Mamepiaau ma memodu. Y nociimxenss BrkirodeHo 200 fitel i3 KopoHaBipycHOI0 XBOpo60I0 (JIerKui mepe-
6ir — 106, cepefHbOI TSKKOCTI — 72, TsKKUM - 22) Ta 40 gited i3 MIS-C. PiBenb po3unnHoro ICAM-1 BusHavanu
meTtozoM ELISA i3 3acTocyBanHsM TecT-cucteMu Elabscience® Human ICAM-1/CD54 (Catalog No: E-EL-H6114).

Pesyabmamu docaidscers. PiBens ICAM-1 y aiteit i3 MIS-C 6yB f0cTOBipHO BUILIIUM MOPIiBHAHO 3 IPYIIOO 3 JIET-
kuM nepebirom COVID-19: 3,22 (2,57; 4,33) ur/ma npotu 2,45 (1,91; 2,96) ur/ma (p<0,05). Bik nanienTa Bu3Ha-
yaB TshKKicTb COVID-19, Toai sk assa MIS-C npoBifHUM YMHHUKOM OyB piBeHb ICAM-1: migBuieHHs Ha 1 Hr/mu
36ispIyBasIo HMOBipHiCTE po3BUTKY MIS-C maibxke BaBiui (BI=1,97). PiBerb ICAM-1 >2,99 Hr/mu BUsBUBCA Jiar-
HOCTHUYHO 3HauyymmM a1 MIS-C (AUC=0,735, p=0,006).

Bucnoeku. OTxe, y aited i3 MIS-C cnoctepiraeTbcs 3HauHe migBuineHHs ICAM-1, mjo Bizo6pakae akTHBa-
L[i}0 eHI0TeJ1iI0 Ta IHTEHCUBHY 3alla/JbHY BiZinoBiab. BcraHoBieHe noporose 3HadeHHA ICAM-1 Moxe ciiyryBaTH
J0JIaTKOBUM NapakJ/JiHIYHUM MapKepoM AJis AiarHocTuku MIS-C.

Kiwuosi cioBa: ICAM-1, COVID-19, MIS-C, giTu.

Diagnostic aspects of intercellular adhesion molecule-1 levels in children with covid-19 and
multisystem inflammatory syndrome
Kozak K.V., Pavlyshyn H.A.

Abstract. Introduction. Intercellular adhesion molecule-1 (ICAM-1) is a marker of vascular injury, with levels
increasing during inflammatory processes. In adult patients with COVID-19, ICAM-1 is significantly elevated, with
the highest levels observed in severe disease. However, the role of ICAM-1 in the pathogenesis of COVID-19 and
multisystem inflammatory syndrome in children (MIS-C) remains insufficiently studied.

The aim of this study. was to evaluate ICAM-1 levels in children with COVID-19 and MIS-C, analyze age- and
sex-related differences, and determine its diagnostic threshold.

Materials and Methods. The study included 200 children with COVID-19 (mild - 106, moderate - 72, severe —
22) and 40 children with MIS-C. Soluble ICAM-1 levels were measured using ELISA (Elabscience® Human ICAM-
1/CD54, Catalog No: E-EL-H6114).

Results. ICAM-1 levels were significantly higher in children with MIS-C compared to those with mild COVID-19:
3.22 (2.57; 4.33) ng/mL versus 2.45 (1.91; 2.96) ng/mL (p<0.05). Age was the main factor influencing COVID-19
severity, while ICAM-1 level was the leading factor for MIS-C: an increase of 1 ng/mL nearly doubled the risk of
MIS-C (OR=1.97). ICAM-1 levels >2.99 ng/mL were diagnostically significant for MIS-C (AUC=0.735, p=0.006).

Conclusions. Children with MIS-C exhibit markedly elevated ICAM-1 levels, reflecting endothelial activation
and an intense inflammatory response. The established ICAM-1 threshold may serve as an additional paraclinical
marker for MIS-C diagnosis.

Key words: ICAM-1, COVID-19, MIS-C, children.
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Bctyn

Tsokkuil nepebir KopoHaBipycHOI XBopo6u
y AUTAYOMY Billi TpamIg€TbCA LOBOJII PiJKO, AK i
PO3BUTOK MYJBTUCUCTEMHOI'O 3allaJibHOIO CHH-
Jipomy, aconifioBaHoro 3 SARS-CoV-2 (MIS-C); ne-
peBaxaloTh Jierki ¢opmu 3axBoproBaHHs4 [1]. Oa-
Hak, NONpHU JOMiHYBaHHA Jierkoro Inepe6iry, fo-
caipkeHHda nepiogy nangemii COVID-19 nokasa-
Jy, 1o 6au3bKo 26,4 % ycix rocmiTajnizoBaHUX
ne/liaTpUYHUX MAliEHTIB MOTpebyBa/v JIiKyBaH-
HA Y BiJJIEHHAX IHTEHCUBHOI Tepamil, 6,2 % -
MpOBeJIeHHS ITYYHOI BeHTU LI Jierensb, a 0,7 %
- nomepJiu [2,3]. HasgBHIiCTh TSKKUX BUNAAKIB i
po3BUTOK MIS-C CTBOpIOIOTH NepeiyMOBU [Jis
JleTaJIbHOI'0 BUBYEHHS NTaTOreHeTUYHUX NpeJuK-
TOPiB IX BUHUKHEHHH, cepeJi AKUX eHl0Te lia/IbHa
JMUCYHKIIiS Ta OB’sI3aHUH i3 HEl0 eHJ0TeJTiiT ne-
pebyBarTh y GoKyci KJAiHIIUCTIB [4,2].

OfHUM i3 MapKepiB ypaXkeHHs CYLAUH € MO-
Jiekyna MixkiaiTuHHOI afresii  (Intercellular
Adhesion Molecule-1, ICAM-1). ICAM-1 ekcnpe-
CYEThCA K JIEUKOLUTAMH, TaK i eHj0TeNiabHU-
MU kjaiTuHaMmHu [5]. ICAM-1 3a6e3neyye Mirpariito
JIEMKOLIMTIB Yepe3 eHJO0TeJil Ta ix ajresiro 3a
paxyHOK 3B’A3yBaHHs 3 JiraHJaMM Ha I[0BepX-
Hi JeMKOILUTIB — aHTUIe€HOM, acolliloBaHUM i3
¢yHkuieto sedikonutie-1 (LFA-1), aHTHUreHoM
MakpodariB-1 (MAC-1) Ta CD43, a Takox cTab6i-
JIi3y€e MDXKJIITUHHI KOHTaKTH [6,5,7]. BaacHe, mig
yac 3anajieHHs IHAYKYETbCA MifBUILLEHEe yTBO-
penHs ICAM-1 [5,8,9].

HocnipxeHHsa fgopocsoi nmomnyssuii feMoH-
CTpywoTh, Wo piBeHb ICAM-1 pgoctoBipHO mif-
BullyeTbcda npu COVID-19 nopiBHAHO 3i 350p0-
BUMHM, HeiHpikoBaHUMU ocobamu [10,11]. Boa-
HOYac TSXKKUM QopMaM 3aXBOPIHOBAHHSA NpPUTa-
MaHHI 3HauHO Bulli piBHI ICAM-1: npu TSXKO-
My Iepebiry HOro KOHLieHTpaljis IepeBHULIYE
NOKa3HUKU cepeJHbOl TSXKKOCTI NPUOGJIM3HO Ha
16 % [12]. [IpoTe pocaifkeHHs CBif4aThb PO Ha-
ABHICTb NapaZ0KcaJbHOl AruHaMikU piBHA [CAM-
1 npu COVID-19. Ha panHIixX eTanax BipycHOro
iHpikyBaHHS eKcIlpecisi MoJieKyJ1 ajresii migBu-
LIYETbCA JJI1 PEeKPYyTYBaHHA IMyHHUX KJITHH,
OJIHAK MicJist MacuBHOI iH}inbTpalii moBepxHeBa
ekcnpecia [CAM-1 3HuxyeTbcda. Take 3HUXKeH-
Hf MOB’sI3aHe 3 HApOCTal4v0l0 eHJA0TeJliabHOI0
JUCOYHKIi€0, IHTEHCUBHUM MPOTEOJiTUUHUM
BiJlllellJIEHHAM MOJIEKYJ ajresii MaTpUKCHUMU
MeTaJoNpoTeiHa3aMU Ta iHriOyBaJibHUM BILIU-
BOM eHJIoTeJlia/IbHUX MIKpOYaCTUHOK. Y pe3yJib-
TaTi piBeHb po3uuHHOro ICAM-1 y msasMi 3Ha-
YHO MiJIBULIYETBCS, TOAI SIK MeMOpaHO3B'si3aHa
dbopMa Ha JiereHeBOMY eH/I0TeJlii 3MeHILIY€EThCs,

1110 Bifj06paka€e IMINOOKe YIIKO/KeHHs Ta BUCHA-
KEeHHA eHJI0oTeJia/IbHUX KJITUH NPU TOKKOMY
nepebiry COVID-19 [13,5].

BapTo 3a3HayuTH, W0 6GiJAbIIICTH LUX Ma-
TepHIB ONHKCaHI AJg gopociol nomyadanil. ¥ ai-
Tert COVID-19 mae cnieniudivHi naTodisiosoriyni
0CO6JIMBOCTI, TOMY BUBYEHHS IJUX MeXaHi3MiB Ta
imeHTUdikallisi NPOTHOCTUYHHX MapKepiB 103BO-
JIUTb CPOPMYBaATH NaTOTEHETUYHO OOI'PYHTOBA-
HUU NiJXIA 0 MEHePKMEHTY Ta CIIOCTepeXKeHHA
Jiteit, iHpikoBaHux SARS-CoV-2.Y 3B’s13Ky 3 UM
MEeTO0 HAIOT0 JOC/IiPKEeHHA CTaJ0 BU3HAYeHHA
0CO6JIMBOCTEN PIiBHA MOJIEKYJM MIXKKJiTUHHOI
aaresii (ICAM-1) y niTeil 3 KOpoHaBipyCHO XBO-
po6oto Ta MIS-C, aHani3 BikOBO-cTaTeBUX Bij-
MiHHOCTeM i BCTaHOBJIEHHS HOT0 ZiarHOCTUYHO-
ro NOpoOroBOro 3Ha4YeHH4.

MeTa aocaigKeHHs

BusHauuTtu ocobsuBocti piBHs [CAM-1 y ni-
Tel i3 COVID-19 Ta MIS-C, npoananiszyBaTH Biko-
BO-CTaTeBi BiIMiHHOCTi i BCTAaHOBMTH JAiarHoc-
THUYHe [10pOroBe 3Ha4YeHHH.

Marepiasiu Ta MeTOAU

Y nocnimxennsa BkawodeHo 200 giTen i3 ko-
poHaBipycHo xBopo6ow Ta 40 aiTelt i3 MyJib-
TUCUCTEMHUM 3alajbHUM cuHapoMmoM (MIS-C)
BikoM Big 1 micansa mgo 17 pokis. Bci nanienTn
3 migTBepAkeHow iHoekIiero SARS-CoV-2 a6o
BCTaHOBJIeHUM JfiarHo3oM MIS-C npoxoauau
cTaljioHapHe JikyBaHHs. 3a6ip KpoBi NpoBOAUIN
NpOTAroM nepmux 24 rofyH miciasd rocuitasnisa-
Lii manieHTa Ta 0 o4yaTKy Teparii.

BkJiloueHHs AUTHHHU Y AOCHIKeHH:A O6ys0
MOXJIUBE TIJIbKU IicJAd OTPpUMaHHA NMUCbMOBOI
iHpopMoOBaHOI 3roAu BiJi 6aThbKIiB 260 3aKOHHUX
omnikyHiB. Po60Ty mnpoBeZieHO BiJNOBiJHO [0
npuHuuniB lenabciHcbKOI AekJapanii (pegakuis
2024 poky) [14] Ta moroaxxeHo KoMici€eto 3 6io-
eTUKH TepHONiJIbCBKOI0 HALliOHAJIbHOI'0 MeJU4-
Horo yHiBepcuTteTy iMm. I. {. TopbayeBcbkoro MO3
Ykpainu (npotokos Ne 71 Big 25 xkoBTHs 2022
poKy).

Ctyninb TskkocTi COVID-19 Bu3Havau Big-
NOBiJAHO A0 KpuTepiiB BcecBiTHBOI opraHisanii
oxopoHu 3710poB’st (BOO3) [15]: ierkuii nepebir
Bif3HaueHo y 106 giTel, cepeHbOI TSKKOCTI —
y 72, a TSXKKUHU nepebir — y 22. /liarHO3 MyJib-
TUCUCTEMHOTO 3alla/IbHOI'0 CUHAPOMY y AiTeH
(MIS-C) BcTaHOBJ/IOBaIX 3riTHO 3 KPUTEPiaMU
BOO3 [16].

PiBenb po3uunHoro ICAM-1 BusHavyanu Me-
TonoM ELISA i3 3acTocyBaHHfIM TeCT-CUCTEMU
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Elabscience® Human ICAM-1/CD54 (Catalog No:
E-EL-H6114).

1 cTaTUCTUYHOI 06PO6KU AAaHUX Ta CTBO-
peHHs1 rpadikiB BukopuctoByBasu GraphPad
Prism 8.4.3 Ta Statistica 13.0 (StatSoft Inc,
Tulsa, Oklahoma, USA). [MopiBHSIHHS KiabKic-
HUX [OKa3HUKIB NPOBOAWJIM 3a [JOIOMOIOI0
kputepiiB MaHHa-YiTHi Ta Kpackena-Yosiica,
OCKIJIbKM JlaHi He BiANOBiJa/iu HOPMaJbHOMY
posnoginy. JIoricTHdHUY aHaJsli3 3aCTOCOBYBa-
JIU AJisl BUSIBJEHHS NPOTHOCTUYHO 3HAYYIUX
MapkepiB cepef koBapiaHT, a ROC-aHani3 - g4
BU3HAYeHHs NOPOrOBUX 3HaYeHb MOKA3HHUKIB.
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PiBeHb CTATHUCTUYHOI 3HAYYLOCTI NpUUMAIHU
3a p<0,05.

Yci npouenypy, 10 NpOBOAUIUCH B Mexax
JOCHiKeHHs, BiANOBiJaJiu €eTUYHUM CTaHZAap-
TaM eTH4YHOI KoMicii Ta moJioxkeHHSM [esbCiH-
CbKOI JieKJapalil.

Pe3yibTaTH J0OCHIAXKEHDb

3a pesyabTaTaMu [JOCJiJPKeHHA piBeHb
ICAM-1y pitei i3 MIS-C gocToBipHO nepeBULLy-
BaB 3HAaYeHHs, OTPUMaHI B rpyMi AiTeH i3 ierkum
nepebiroMm kKopoHaBipycHoi xBopo6u (p<0,05)

(puc. 1).

ICAM-1, Hr/mn
MIS-CH 1§
= I~
TKKMIA] —i2
]
CepeaHbOTAXKNA- f—srs E
w n
Nerkmin- | - =
| |
0 2 4
Kruskal-Wallis test: H =8,03; p = 0,046

Puc. 1. Pigni ICAM-1 y dimeil i3 KOpoHa8ipyCcHO0 X80p060I0 MA MYyAbMUCUCMEMHUM 3aNAAbHUM CUHOPOMOM.

3BakaloyM Ha TeTeporeHHiCTb BUOIPKH,
npoBeZieHo aHaJsi3 piBHA [ICAM-1 3asexHo Bif
BikoBo-cTaTeBoro ckJsagy. PiBenp ICAM-1 y
XJIOIMYMKIB JOCTOBIpHO He BiIPi3HABCA MiX I'py-
namu COVID-19 Ta MIS-C, BogHOYac y AiByat
1ioro 3Ha4eHHs OYJIM CYTTEBO BUIUMMHU Yy TpyIi
MIS-C moao koHTpoJto (p<0,05) (Taba. 1). [da-
Hi K JIiTepaTypHUX [pKepeJs 3acBi4yloThb J0C-
ToBipHO BULli piBHI ICAM-1 y xJION4YKKIB nOpiB-
HAHO 3 jiBYaTaMy, OJHAaK 38 YMOBH BiZICYTHOCTI
BipycHoro iHQikyBaHHsa [17,18]. BctaHoBJeHi
Bu1li piBHi ICAM-1 y giByaTtok i3 MIS-C MoxyTh

6yTu 0O6yMOBJIEH] Zii€l0 ecTpaAiosy, 0COGJUBO B
yMoBax nyb6eprarty. BiacHe ecTpagios cnpuse
30i/MblIeHHI0 ajAre3ii MOHOHYKJeapHX KJITHH
Jl0 eHJl0TeJlil0, 0COBJIMBO B YMOBAaX CTUMYJISL ]
bakTOpoM HeKpo3y MyXJMH «, L0 MaE Micue
npu MIS-C [19].

BikoBux BigMinHocTel y piBHAX ICAM-1 y
’KOJIHIM i3 BUBYEHUX Pyl BCTAHOBJIEHO He OYJI0
(p>0,05) (Tab.1. 1). BogHovac faHi AiTepaTypHUX
JkepeJi i3 BUBYeHHSA po3yuHHOro ICAM-1 3acBij-
YYIOTb BiKOBIi MaTepHU WOTO PiBHS — 3HUKEHHS Y
Binji 4-17 pokiB y 3f10poBux Aiteit [17,18].

Tabauys 1
BikoBo-craTeBi oco6uBocTi piBHA ICAM-1 y aiTteii i3 COVID-19 Ta MIS-C
I'pyna COVID-19 MIS-C
CraTp
Xuonui 2,45 (2,04; 3,06) 2,63 (2,39; 4,21)
JliBdara 2,47 (1,76; 2,88) 3,92 (3,41; 4,32)*
p 0,319 0,257
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IIpodosoicenHs maba. 1

Bik
<1 poky 2,71 (2,26; 3,06) -
1-2 pokwu 2,43 (2,04; 3,42) 3,92 (2,30; 4,21)
3-5 pokiB 2,71 (2,01; 3,25) 2,63 (2,39;5,39)
6-11 pokiB 2,44 (1,90; 2,94) 4,33 (3,00; 4,86)
12-17 pokiB 2,03 (1,73; 2,70) 3,02 (2,57;3,41)
H, p H=10,58; p=0,052 H=0,71; p=0,871

Ilpumimka: 1) H, p - kpumepili Kpackeaa-Yoanica ma pigeHb lioeo cmamucmuyHoi docmogipHocmi;
2) * - cmamucmuyHo 3Hayywa pizHuys mixc epynamu COVID-19 ma MIS-C (p<0,05).

3BakaloUuM Ha BCTAHOBJIEHI 3MiHM piBHA
ICAM-1 y nitedi, inpikoBanux SARS-CoV-2, npo-
BeJIeHO JIOTiCTUYHMM aHaJi3 JaJid BH3Ha4yeH-
HSl KJIIDOYOBUX JIETEPMIHAHT TSKKOrO mMepediry
COVID-19 Ta MIS-C. BusiBjeHo, 10 NpU OLiHLi
TaKUX KOBapiar, {K BIK, cTaTb Ta piBeHb [CAM-1,

pebiry COVID-19 mae came Bik naniexnTa (p<0,05)
(Tab.s. 2). Bognouac aJis MIS-C nominytouy poJib
BisirpaBaB piBeHb ICAM-1: 36inblIeHHS HOTO
piBHA Ha 1 Hr/MJ aconitoBasiocs Maike 3 JIBO-

KpaTHUM IMiJBUILIEHHSM UMOBIPHOCTI PO3BUTKY
MIS-C (BIlI=1,97) (p<0,05) (Tab.s. 2).

MPOBiJiHe 3Ha4YeHHS AJIA PO3BUTKY THAXKKOTO Iie-
Tabauys 2
Pe3y/ibTaTH JIOTiCTUYHOTrO aHAJIi3y CyMapHOro BILIUBY BiKY, ctaTi Ta piBHa ICAM-1
Ha PU3UK TAKKOro nepeéiry COVID-19 ta MIS-Cy aiteit

ima | MPemmsTop| Koeimicar | CUUUANEE |t P (95% 1)
KoHcTaHTa -7,36 2,59 -2,85 0,006* (0,0(());)—(())?108)
gﬁﬁg‘ﬂg Bix 1,16 0,46 2,50 0,014* (1,23;—13,98)
b0tz | Cram 0,32 0.72 045 0,654 017 302
CAM1 0,46 0,27 1,68 0,096 (0’912’53’70)
KoHcranTa -4.40 1,63 -2,69 0,009 (0,003{)3,320)
MIS-C Bik 0,25 0,16 0,94 0,350 1,28 (0,76-2,15)
0097 | Crams 0,10 0,64 015 0,88 025324
ICAM-1 0,68 0,27 2,47 0,016* (1,12'?3?,40)

Ilpumimka: 1) %, p - x¥* ma piseHb tioeco cmamu4Hoi docmogipHocmi p; 2) * - cmamucmuyuHo docmo-
BIpHI pe3ysbmamu.

3BakalouM Ha NPOTHOCTUYHE 3Ha4yeHHHA
ICAM-1 gna nepebiry MIS-C, mpoBeseHO BU3Ha-
YeHH{ 10ro MOporoBoOro piBHA 3 MeTOI0 AiarHoc-
THUKU LbOTO 3axXxBOpPIOBaHHA. BcTaHoBJ/eHO, 10

pieedb ICAM-1, mo nepeBuuiye 2,99 Hr/mij, €
JIarHOCTUYHO 3HA4yIUM 8 BUsBjeHHA MIS-C
(AUC=0,735, p=0,006) (Tab.s. 3, puc. 2).
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Tabauuys 3

ROC-aHani3 nokasHukiB ICAM-1 a1 BU3HAaYE€HHSA PU3UKY MYJIBTUCUCTEMHOI'O
3anaJIbHOTO0 CMHApoMYy y aiteit (MIS-C)

IMapameTp ICAM-1, Hr/ma
[nomia mig kpusoto (AUC) 0,735
CranzapTHa NOMUJIKA 0,066
95 % pnoBipuuii inTepsas AUC 0,606-0,864
p 0,006*
[ToporoBe 3HaueHHs 2,99

Yytausictsb (95% /1)

57,14 (32,59-78,62)

Cnenudiunicts (95% A1)

75,68 (64,79-84,02)

BigHomeHHs npaBgonoAi6HOCTI

2.35

Ipumimka: * - cmamucmu4Ho docmosipHi pe3yabmamu.

100

(=]
(=]

Sensitivity%
52 O
(=] (=]

N
(=]

ROC-kpuea ICAM-1 npu MIS-C

20 40
100% - Specificity%

60 80 100

Puc. 2. ROC-kpusa das ICAM-1 npu MIS-C.

BucHOBKH

JlocnijpkeHHAM BCTAHOBJIEHO 3POCTaHHA
piBH4 ICAM-1 y giTel i3 MyJIbTUCUCTEMHUM 3a-
NaJIbHUM CHHJPOMOM, 10 BiJlo6pakae aKTHUBa-
LIi}0 eHJO0TeJIiI0 Ta IHTeHCUBHY 3allaJibHy BiflIO-
Bifb. BM3Ha4eHO AiarHOCTUYHO 3HAYYLUi MOpPO-
rosi 3HadeHHA ICAM-1, 9Ki MOXYTb CJyTryBaTH
JOJATKOBUM I[apakJ/JiHIYHUM MapKepoM JJid
JiarHoctuku MIS-C Ta 6yTH BUKOPUCTAHI fK iH-
CTPYMEHT KJIIHIYHOI OLIHKH TAXKKOCTI CTaHy na-
uieHTa. BusBieHi ctaTeBi BiAMiHHOCTI — BUIIUHI
piBenb ICAM-1 y piByat npu MIS-C - nigxpecnro-
I0Tb pisHULIO y podinsax iMyHHOI BifnoBizai Mix
XJIONLAMH Ta AiBYaTaMU.

3arajioM OTpHUMaHi pe3y/abTaTH J03BOJIS-
I0Th TJIKGOIIEe 3po3yMiTH maTodisiosoriyni me-
XaHi3Mu po3BUTKY MIS-C, a Takok HayKoBO 06-
I'PYHTOBaHO CcHOPMYBATH CTpPATETil0 MeHemIK-
MEHTY Lji€i KOropTy nanieHTiB. BogHo4ac ciig
3a3HAaYUTHU HEOOXiAHICTh MOAAJbIINUX JOCJIi-
JI)KEHb i3 Gi/IbII0K BUGIpKOIO, 06 JeTabHille
BUBYUTHU poJib ICAM-1 y nmaToreHesi He Jjulle
MIS-C, ane ¥ Ttsaxkoro COVID-19, 3 ypaxyBaH-
HSIM CTaTeBUX BiIMIHHOCTeH Ta BIJIUBY UUTOKI-
HOBOTO npodiro.

KonduiikT iHTepeciB: aBTOpU NOBigOMIJIS-
I0Tb [IPO BiJICYyTHICTb KOHQJIIKTY iHTepeciB.
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Abstract. Introduction. Despite geographical differences, the Helicobacter pylori (HP) infection occurrence
remains high worldwide [1]. As highlighted in a review conducted using systematic methodology, the worldwide
rate of HP in adults decreased to 43% by 2020, with no trend toward a decline in the incidence of this infection
among children. Currently, the level of HP infection across the world in children is 32.3% [2]. Given the influence
of HP on the course of gastroduodenal diseases and the high risk of their chronicity, the issue of diagnosis and
treatment of this infection in children remains relevant [3,4].

Purpose: To study the factors affecting the extent of bacterial load of Helicobacter pylori (HP) in pediatric
patients with gastroduodenal diseases.

Methods. The study included 158 patients aged 4 to 17 years. Subgroup 1 included 65 children with a bacte-
rial load of “1,” while subgroup 2 included 73 children with a bacterial load of “2” or “3.” Endoscopic, laboratory,
and histological examinations were performed for diagnosis.

Results. Children in subgroup 2 were found to have a higher frequency of complaints related to upper gas-
trointestinal motility disorders compared to those in subgroup 1. Complaints of weakness and fatigue were more
common in children in subgroup 1. A moderate positive correlation was established between hemoglobin levels
and bacterial load. A strong positive relationship was also found between serum iron and bacterial load. Patients
in subgroup 2 were characterized by DGR, a more pronounced density of lymphoplasmacytic infiltrate against the
background of similar inflammatory activity. Metaplasia and atrophy of the mucosal epithelium were predomi-
nant in patients in subgroup 1.

Conclusions. The study found a direct correlation between the frequency of complaints and the level of HP
bacterial load. Factors influencing the bacterial load include iron and hemoglobin levels, gastric pH, the presence
of DGR, chronic inflammation, metaplasia, and atrophy of the gastric mucosa. It was concluded that microenviron-
mental conditions play a primary role in the fact and intensity of HP colonization.

Key words: Helicobacter pylori, gastroduodenal region, children, adolescent, diagnostics, endoscopy, peptic
ulcer.

daxkTopy, 0 BIVIMBAIOTh HA 6aKTepiajbHe HaBaHTa:keHHs Helicobacter Pylori y aiTeii i3 3axBopio-
BAaHHAMM BepXHiX BiJAi/liB IIJIyHKOBO-KHUIIKOBOI0 TPAKTy
Casuenko /I.C., Jlexcenko I.0.

Pesiome. Bcmyn. [lonpu reorpadivHi BiamiHHOCTI, nomupenicts H. pylori (HP) y cBiTi 3anuuaeTbcs Buco-
kot [1]. 3rizHo 3 cucTeMaTU4YHUMHU orissgaMy, Ao 2020 poky piBeHb iHQiKyBaHHS cepej AOPOCAUX 3HU3UBCH
2o 43%, Toni sk cepep fiTel BiH cTaHOBUTD 32,3% i He Ma€ TeHAeHL|i 10 3HMKeHH [2]. 3 oisiiy Ha posab HP
y XpoHi3aLlii racTpoAyoZieHaJbHHUX 3aXBOPIOBaHb, YIOCKOHANIEHHS AiarHOCTUKM Ta JIiKyBaHHA 1€l iHdekwil B
nejiaTpii 3a/MUIIAETHCA aKTyaabHUM |[3,4].

Mema docaidsxcenns. locniiuTu GakTopy, 110 BIJIMBAIOTDb Ha CTYIiHb OaKTepiaJbHOTO HABaHTAXXEHHH
H. Pylori y giTeil i3 3axBoploBaHHAMU BepxXHiX BigJi/1iB IJIYHKOBO-KHUIIKOBOTO TPAKTY.

Mamepiaau ma memodu. Y pociJi>keHHsI BKJItoueHO 158 nauieHTiB BikoM Bif 4 go 17 pokis. [lo nigrpynu 1
yBiLLIK 65 AiTel i3 6akTepiaJibHUM HaBaHTaXXeHHAM «1», 10 nigrpynu 2 yBiimiu 73 JUTHHU - 6aKTepiajibHe
HaBaHTaXeHHA OILIiHEHO fIK «2», «3». [l AlarHOCTUKU 6yJI0 NPOBEJleHO eH/,0CKOMiYHe JOCIiAXKeHHs, 1abopa-
TOpHE Ta riCToJI0TiYHe JOCIiIKEHHS.

Pesyabmamu docaidixcens. BcTaHOBJIEHO, 1110 y AiTel 2 miArpynu 6y/a 6isblia 4yacToTa CKapr, OB I3aHUX
i3 mopyweHHsiM MoTopuku BepxHix Biggini LIKT, BifnocHo 1 miarpynu. Ckapru Ha cj1abKicTb i MIBUAKY
BTOMJIIOBAHICTb yacTillle Typ6yBasu fiTei 1 migrpynu. BctaHoBJ/IeHO MOMipHY NO3UTUBHY KOpeJsLilo Mix
piBHeM reMor/jio6iHy Ta 6akTepiaJbHUM HaBaHTaKeHHAM. BU3HayeHO HasABHICTb CUJIBHOTO NMO3WTHBHOIO
B3a€EMO3B’13Ky Mi>K CUpOBAaTKOBUM 3aJ1i30M Ta 6aKTepiaJibHUM HaBaHTaXeHHsM. [lanjieHTaM 2 nigrpynu 6yau
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nputamaHHi /[T'P, aBuina 6isbur BupaxeHoi misbHOCTI iMbommasmMaquTapHoro iHQiIbTpaTy Ha TI1i OHAKO-
BOI aKTHMBHOCTI 3amasibHOro mnpouecy. Metanasisg Ta aTpodis eniTesito c1M30B0i 060JIOHKU JJOMiHYBalu y
nauieHTiB 1 niArpynu.

BucHogKu. 3a pe3ysibTaTaMu NIPOBEJIEHOTO A0C/i?)KeHHSI BCTAHOBJIEHO MPSAMY 3aJIeKHICTb 4aCTOTHU CKapr
BiJ piBHA GakTepiasbHOro HaBaHTaxkeHHs1 Helicobacter pylori (HP). ®akTopaMuy, 10 BIUIMBAIOTh Ha CTYMiHb
b6akTepiaJbHOI0 HABaHTAXKEHHS, € PiBeHb 3aJli3a Ta reMorio6iny, pH cepepoBuia m1yHKa, HasgBHicTb JII'P, Ha-
SIBHICTb XpOHIYHOT0 3amajieHHs], MeTamazii Ta arpodii c1M30B01 060/10HKHU HITYHKA. 3p06JIEHO BUCHOBOK PO

NEepPBUHHICTb YMOB MiKpocepeAoBHLIa y ¢aKTi Ta iHTeHCUBHOCTI KoJioHi3awii HP.
Knro4doBi cioBa: Helicobacter pylori, ractpoayoneHanbHa 30Ha, A4iTH, NiAJIiTKY, JiarHOCTUKA, €eHA0CKOIIis,

NnernTru4YHa BUpa3Ka.

Introduction

Despite geographical differences, the Helico-
bacter pylori (HP) infection occurrence remains
high worldwide [1]. As highlighted in a review
conducted using systematic methodology, the
worldwide rate of HP in adults decreased to 43%
by 2020, with no trend toward a decline in the
incidence of this infection among children. Cur-
rently, the level of HP infection across the world
in children is 32.3% [2]. Given the influence of HP
on the course of gastroduodenal diseases and the
high risk of their chronicity, the issue of diagno-
sis and treatment of this infection in children re-
mains relevant [3,4].

Detecting HP using various diagnostic meth-
ods is not sufficient to analyze the bacteria’s
pathogenic effect on the host. Determining the
bacterial load—the number of bacteria in each
area of the mucosa—is also important [5], since
it allows us to determine the links with clinical
manifestations and morphological changes, as
well as to investigate factors that potentially con-
tribute to an increase in bacterial colonization
with HP.

[tis important to clarify the mechanisms that
lead to an increase in the bacterial load of HP,
since the intensity of HP colonies development is
not random, but depends on the general condi-
tion of the human body and the stomach microen-
vironment, including the level of iron and hemo-
globin, gastric pH, and impaired gastrointestinal
motility [6,7,8].

Recently, studies have emerged that highlight
the association of HP colonization intensity with
the degree of morphological changes in the gas-
trointestinal mucosa, including chronic inflam-
mation, activity, atrophy, and metaplasia [9]. At
the same time, most authors limit themselves
to a predominantly isolated study of laboratory,
instrumental and histological parameters, ignor-
ing clinical data and not conducting a systematic
comparison of the results of the listed research
methods.

Purpose

To study the factors affecting the extent of
bacterial load of HP in pediatric patients with
gastroduodenal diseases.

Study design and methods

We analyzed the outputs of examinations of
158 patients aged 4 to 17 years, 11 months, and
29 days (including 72 boys and 86 girls), with an
average age of 14.6+2.6 years. All children un-
derwent a clinical examination, fibroesophago-
gastroduodenoscopy (FEGDS), and histological
examination of gastric and duodenal mucosal bi-
opsies between 2019 and 2025.

Diagnostics and verification of the clinical di-
agnosis were carried out in accordance with the
Standards of Medical Care “Peptic Ulcer of the
Stomach and Duodenum in Adults and Children”
(Order of the Ministry of Health of Ukraine No.
1514 dated August 25, 2023) [10].

Fibroesophagogastroduodenoscopy was per-
formed using an MTW-Endoskopie W.Haag KG
endoscope, with biopsy material obtained along
both the lesser and greater curvatures of the an-
trum, body, and angle of the stomach. Measure-
ments of pH were performed using an AGM-03
stationary acidogastrometer. Based on these data,
the state of gastric secretion was determined: pH
5.0-2.1 (hypoacidity), pH 1.2-2.0 (normoacidity),
and pH <1.2 (hyperacidity).

Diagnosis of HP infection was carried out
using a rapid urease test - a commercial kit Ure
Hp-test (Erba Lachema, Czech Republic) [11] and
histological examination carried out on prepared
preparations with a PAS reaction, stained with
hematoxylin and eosin, Romanowsky stain [12].

The bacterial load of Helicobacter pylori was
determined using the histological research meth-
od according to the Updated Sydney System, 1994,
taking into account the degree of colonization
density. Histological assessment of the chronic
inflammatory process in the gastric mucosa was
carried out in accordance with the Updated Syd-



ney System, 1994, by semi-quantitative analysis of
the density of lymphoplasmacytic infiltrate, activ-
ity, atrophy, metaplasia [13].

The main group included 138 children with
upper gastrointestinal tract HP- associated dis-
eases. Children did not receive eradication thera-
py, treatment for gastritis, or iron supplements for
at least 4 weeks prior to the endoscopic examina-
tion. Based on the data obtained from assessing
the level of HP bacterial burden, the children were
divided into 2 subgroups: subgroup 1 included 65
children (mean age 14.6+2.5 years) with a bacte-
rial load of «1», subgroup 2 included 73 children
(mean age 14.5+2.5 years) with a bacterial load
of «2» and «3». The control group included 20
conditionally healthy children, representative in
age and gender, who, according to the results of
histological examination, did not have any patho-
logical changes. Statistical data processing was
performed on a personal computer using licensed
software, including Statistica for Windows 13.0,
serial number JPZ8041382130ARCN10-J, with
the arithmetic mean (M), standard deviation (o),
and standard errors (m) determined for param-
eters whose distribution met the criteria. The
Pearson x? test was used to determine the rela-
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tionship between categorical variables. Differ-
ences were considered significant at p < 0.05.

The survey protocol was obtained approval
from the Bioethics Commission of the Zapor-
izhzhia State Medical and Pharmaceutical Uni-
versity. The protocol is based on the ethical prin-
ciples outlined in the Belmond Report of April
18, 1979. The structure of the protocol meets the
basic bioethical standards defined in the Declara-
tion of Helsinki adopted by the General Assembly
of the World Medical Association, the Council of
Europe Convention on Human Rights and Bio-
medicine (1977), as well as the requirements of
the World Health Organization, the International
Council of Medical Scientific Societies, the Inter-
national Code of Medical Ethics (1983) and the
laws of Ukraine.

All procedures performed within the study
complied with the ethical standards of the ethics
committee and the provisions of the Declaration
of Helsinki.

Results

During the first stage of the study, an analysis
of complaints from patients in the main group
was conducted. The data are presented in Table 1.

Table 1

Frequency of complaints in children with diseases of the upper gastrointestinal tract
depending on the bacterial load of Helicobacter pylori

Total Subgroup 1 Subgroup 2
Compleints n=138 n=65 n=73
n % n % n %
Epigastric pain 86 62,3 38 58,5 48 65,8
Preprandial epigastric pain 10 7,2 5 7,7 5 6,8
Postprandial epigastric pain 47 34,1 26 40 21 28,8
Epigastric pain independent of meals 29 21 7 10,8 22 30,1*
Abdominal pain at night 19 13,8 7 10,8 12 16,4
Nausea 22 15,9 5 7,7 17 23,3*
Vomiting 14 10,1 1 1,5 13 17,8*
Bitter taste in the mouth 8 5,8 4 6,2 4 5,5
Heartburn 17 12,3 2 3,1 15 20,5*
A feeling of fullness in the stomach 12 8,7 3 4.6 9 12,3
Constipation 22 15,9 6 9,2 16 21,9*
Fatigue and weakness 25 18,1 17 26,2 8 11*
Dizziness 5 3,6 3 4.6 2,7
Note.

* - p<0,05 - compared with the values of subgroup 1.
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As shown in Table 1, children in subgroup 2
were 3 times more likely to complain of abdominal
pain independent of meals, and nausea, and
7.5 times more likely to complain of heartburn.
Constipation also significantly increased (2.6
times) and vomiting (10 times) in subgroup 2
(p<0.05). However, weakness and fatigue were
2 times more common in children in subgroup 1
(p<0.05).

It was found that the average duration
of complaints in children of subgroup 1 was
378.8+50.2 days versus 875.5+80.7 days in
children of subgroup 2, which exceeded the
determinants of subgroup 1 by 2.3 times (p<0.05).
A weak positive correlation was determined
between the total duration of the disease and
the bacterial load of HP (r=+0.2, p<0.05). The
duration of the last exacerbation in children of
subgroup 1 averaged 32.9%+5.1 days, while in
children of subgroup 2 it was 26.9+3.2 days,
that is, no association was identified among the
bacterial load and the duration of exacerbation
(r=+0.04, p>0.05). We did not observe significant
gender differences between the two groups.
Among the children in subgroup 1, there were 39
(60%) girls and 26 (40%) boys; in group 2, there
were 37 (50.7%) girls and 36 (49.3%) boys. No
differences in the level of HP bacterial load were
noted in association with gender (p>0.05).

We determined the average red blood cell
count in both groups. According to the data ob-
tained, the average red blood cell count in Group
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1 was within the range 4,33+0,11*10%2/L and was
statistically lower than in children in the refer-
ence group (4,73+0,12*10'?/L (p<0,05)). At that
time, the studied indicator in children of the 2nd
group was 4,5+0,09*10'?/L. and did not differ in
contrast to the reference group (p>0,05). The
average hemoglobin level was within the age-ap-
propriate range; however, there were differences
in this indicator between the subgroups. Among
children in subgroup 1, anemia was diagnosed in
24 cases (36.9%), while in subgroup 2, anemia
was detected in 17 cases (23.3%). No anemia
was detected in the control group. We observed
the lowest hemoglobin levels in children of sub-
group 1, differing from control levels by 21%
(119,73+4,96 g/L, p<0,05), while in patients of
subgroup 2 they were 12% lower (130+£3,7 g/L,
p<0,05). A moderate positive association was
found between hemoglobin levels and bacterial
load (r=+0,4, p<0,05). Against this background,
the serum iron level in children of subgroup 2
and the control did not differ and amounted to
14.8+2.1 umol/l and 18.1+1.2, respectively, while
in children of subgroup 1 it was 2.9 times lower
compared to the control and was estimated to
6.3+1.3 umol (p<0,05). A strong positive relation-
ship was found between serum iron and bacterial
load (r=+0,7, p<0,05).

Subsequently we investigated the frequency
of upper gastrointestinal motility disorders occur
in children with established HP infection, taking
into account the level of bacterial load (Table 2).

Table 2

Frequency of motility disorders in children with upper gastrointestinal tract diseases,
taking into account the level of bacterial load

Study group Subgroup 1 Subgroup 2 Control group
Upper gastrointestinal n=138 n=65 n=73 n=20
motility disorders
n % n % n % n %
Gastroesophageal reflux 36 26,1 15 23,1 21 28,8 20
Duodenogastric reflux 50 36,2 13 20,0 37 50,7* 30

Note.

* - p<0,05 - compared with the values of subgroup 1.

As can be seen from the data presented in
Table 2, duodenogastric reflux (DGR) was more
common in patients of group 2, that is, in the
group of children with a high level of bacterial
load (p<0.05). Among children in the control
group, gastroesophageal reflux (GER) occurred in
4 patients (20%), DGR was established in 6 chil-
dren (30%). The occurrence of motility disorders

in children in the control group is due to the ex-
istence of functional gastrointestinal disorders.
In the main group, the presence of DGR showed a
significant association with the level of bacterial
load (r=+0.4, p<0.05). We did not find a relation-
ship between the incidence of epithelial barrier
disorders (erosions and ulcers) and the level of
HP bacterial load (Table 3).
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Table 3

Frequency of mucosal defects in children with upper gastrointestinal tract diseases,
depending on the bacterial load of Helicobacter pylori

Study group Subgroup 1 Subgroup 2
Mucosal defects n=138 n=65 n=73
n % n % n %
Gastric or duodenal ulcer 12 8,7 3 4.6 9 12,3
Gastric or duodenal erosion 34 24,6 15 23,1 19 26

Normoacidity was present in 70% of chil-
dren, hypoacidity was present in 25%, and hy-
peracidity was diagnosed in only 5%. All cases
of hypoacidity were detected only in children in
subgroup 2. This finding was confirmed by com-
paring the bacterial load and gastric pH. (r=- 0,43,
p<0,05).

The occurrence of inflammatory alterations
of the gastric lining and duodenum and the
association with HP was established using the
histological diagnostic method in 138 children
(62 boys and 76 girls), of which chronic mild
gastritis occurred in 13 (9.4%) cases, chronic
moderate gastritis in 71 (51.5%), severe chronic

gastritis in 54 (39.1%). Mild bacterial load of
HP was determined in 65 (47.1%) patients,
moderate in 61 (44.2%) and severe in 12 (8.7%)
patients.

As can be seen from Table 4, in children of
subgroup 2 we reliably more often observed
phenomena of a more pronounced density of
lymphoplasmacyticinfiltrate, characterizing chronic
inflammation (p<0.05) against the background of
the same activity of the inflammatory process.

A seemingly paradoxical observation was
made: metaplasia and atrophy of the epithelium
of the mucous membrane dominated in patients
of group 1, and with low bacterial load (p<0.05).

Table 4

Morphological changes in the mucosa of the upper gastrointestinal tract, considering

the levels of Helicobacter pylori bacterial load (M+m)

Parameter (scores) Subng:glslp 1 Subng:;);p 2
Density of lymphoplasmacytic infiltrate 3,09 £ 0,09 3,4+0,08*
Activity of the inflammatory process 2,1+0,1 1,8+0,1
Epithelial metaplasia 1,8+0,2 1,09+0,05*
Epithelial atrophy 1,73+0,1 1,23+0,09*
Note.

* - p<0,05 - compared with the values of subgroup 1.

Additionally, moderate inverse relation-
ships were found between the level of HP bacte-
rial load and the presence of intestinal metapla-
sia (r=-0.42, p<0.05) and between the level of HP
bacterial load and the level of atrophy (r=-0.33,
p<0.05).

Discussion

The results of the comparisons indicated
certain characteristics of the course of upper gas-
trointestinal diseases depending on the intensity
of HP colonization. Bacterial load is a dynamic
process, and the intensity of HP burden changes
over time. This process is nonlinear, meaning that
bacterial density does not always increase with
the time span of the disease [14]. In some cases,

a decrease in the bacterial load may occur with
increasing disease duration. The lack of any as-
sociation with the duration of the last exacerba-
tion, on the contrary, indicated that the level of HP
load was not determined according to the length
of the inflammatory process; the bacteria did not
exhibit increased proliferation during the exacer-
bation phase and likely was not the key initiator
of active inflammation.

There are indications in modern literature
that the intensity of HP colonization may be as-
sociated with increased irritability of the gastric
mucosa [7, 8, 9], which was confirmed in our
work, primarily due to the increase in complaints
of abdominal pain that was not dependent on
food intake (p<0.05).
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To date, differences in gastric pH and changes
in upper gastrointestinal motility when accompa-
nied by HP have been described, which could also
influence the presence and frequency of these
complaints. Constipation could be a factor indi-
rectly contributing to HP adherence and growth,
especially when combined with other gastroin-
testinal motility disorders [9,15]. Chronic consti-
pation was accompanied by a disruption in the
movement of contents from the stomach to the
intestine, which could lead to stagnation of gas-
tric contents and local changes in pH and, there-
fore, act as a factor that promotes maintenance of
bacteria.

The described complaints were possibly as-
sociated with emergence of gastroesophageal
and duodenogastric reflux. Given the absence of
notable variations in the frequency of motor dis-
orders among the children in the study and con-
trol groups, HP can be considered not as a cause
of motility disorders, but as a microorganism that
colonizes the mucosa to a greater extent under
conditions of hypoacidity and congestion. Fur-
ther support for this opinion is the high incidence
of DGR in children in subgroup 2, which may also
indicate that the presence of DGR serves as a pre-
requisite for HP growth [8,16].

Additionally, a moderate inverse correla-
tion was established between the bacterial load
and the acidity of the gastric contents (r=-0.43,
p<0.05), which is explained by the process of
chronic inflammation, impaired regulation of
hormones such as gastrin, somatostatin, and
damage to parietal cells [16].

The increased frequency of complaints of
weakness and fatigue in pediatric patients with
gastrointestinal diseases can be explained, to
some extent, by the onset of anemia due to chron-
ic inflammation. According to literature, HP is
linked to the appearance of anemia in children,
and elevated iron levels in the stomach milieu cre-
ate metabolically favorable conditions for its col-
onization and resistance to the host’s immune re-
sponse [17]. Iron is essential for the survival and
growth of HP colonies, given that this pathogen
is a microaerophilic gram-negative bacterium.
We found a direct linear association in relation
to hemoglobin levels and bacterial load (r=+0.4,
p<0.05) and a positive correlation between se-
rum iron and bacterial load (r=+0.7, p<0.05).

It was found that in pediatric patients with a
higher bacterial load, chronic inflammation was,
on average, more pronounced, which could reflect
a dual effect: the involvement of HP in maintain-
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ing chronic inflammation and its increased colo-
nization in response to the extent of the chronic
inflammatory process [14]. At the same time,
inflammatory activity is characterized by a rise
in the quantity of neutrophils capable of synthe-
sizing and releasing antimicrobial peptides that
act specifically against the infectious pathogen,
which in turn reduces the load of HP [18], so we
also noted a tendency to decrease the activity of
the inflammatory process with greater coloniza-
tion of the bacteria (p>0,05).

It was established that atrophy and
metaplasia were accompanied by a lower
colonization of HP. When determining the
relationship between the bacterial load of HP
and the occurrence of intestinal metaplasia, a
moderate negative relationship was established
(r=-0.42, p<0.05). As a result of metaplasia, gastric
epithelium is replaced by intestinal epithelium,
which is cut off behind the receptor apparatus,
which in turn reduces the capability of HP to
adhere [9]. Altered mucus secretion in areas
of metaplasia affects the ability of bacteria to
persist [14]. It is possible to assume that intestinal
metaplasia is not simply a consequence of chronic
inflammation, but also a barrier to HP settlement,
which explains the decrease in bacterial load with
an increase in the degree of metaplasia.

Assessing the level of atrophic changes in
children, it was found that in patients of subgroup
2 the degree of its severity was significantly
lower. There was a moderate inverse association
among the extent of atrophy severity and the
bacterial load of HP (r= -0,33 (p<0,05)), since
mucosal atrophy is characterized by a decrease
in the number or complete loss of glandular
structures, a decrease in the amount of mucin,
and the density of epithelial cells, i.e. factors
that maintain chronic inflammation and create
conditions for better colonization by HP [9].

The Maastricht VI/Florence Consensus
Report (2022) stated that although HP infection is
considered to be the initial factor in morphological
changes and contributes to the development of
mucosal atrophy leading to gastric cancer, the
development of severe clinical manifestations
is observed only in a small proportion of
infected individuals. This implied the significant
influence of individual host characteristics
and environmental factors in determining the
progression of the disease [20].

According to the findings of the comparisons,
we observed a seemingly paradoxical observa-
tion: more pronounced deficiencies and lesions
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of the stomach lining were accompanied by less
intensive colonization of HP. Conversely, with an
increase in microbial density, the indicators did
not become worse, and therefore it is more likely
that the degree of contamination depended on
the same factors that contributed to the forma-
tion of pathological changes. The data obtained
require further study and clarification.

Conclusion

1. The frequency of complaints associated
with upper gastrointestinal motility disorders di-
rectly depends on the level of bacterial load. Fac-
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tors that potentially affect the density of HP pres-
ence include iron and hemoglobin levels, gastric
pH, the manifestation of duodenogastric reflux,
chronic inflammation, metaplasia and atrophy of
the gastric mucosa.

2. Based on the data obtained from the com-
parisons, it is possible to speak about the primacy
of microenvironmental conditions in the intensi-
ty of HP colonization, where it is realized as an
opportunistic colonizer, and not the main factor
in the initiation of pathological changes.
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HEMPOrOPMOHAJIbHI 3MIHU Y XBOPUX
I3 TFACTPOE30®AIEA/IbHOKO PE®DJIIOKCHOIO XBOPOBOIO
MPU METABOJIIMHO-ACOLIIMOBAHIN }XMPOBIN
XBOPOBI MEYIHKN, MOXX/IMBOCTI KOPEKLII

Cipuak €. C. (ORCID: https://orcid.org/ 0000-0001-6738-0843),
Be3ywko b. B. (ORCID: https://orcid.org/0000-0002-0953-8478A-E)

JIBH3 «Yczopodcwkull HayioHaabHUll yHigepcumemy», meduuHull paxkysbmem, kagpedpa nponedes-
MUuKU 86HymMpiwHix xeopo6, M. Yiczopod

Pe3wome. Bcmyn. [locnipkeHHSI TOPMOHAJIbHUX 3MiH Y Nal[i€HTIB i3 MeTa60/1iuH0-acoLiii0BaHOI0 }KUPOBOIO
xBopo6or nevyinku (MAXKXII), oco6sMBO npH ii Mo€HaHHI i3 racTpoe3odareasbHO0 pedIIOKCHOK XBOPOGOI0
(F'EPX) Mo’ke pO3KpUTH HOBi NaTOTeHETHUYHI aClIeKTH MOEAHAHOTO Nepebiry JaHUX 3aXBOPIOBaHb.

Mema docaidxcenHs. JlocniauTy oco6JIMBOCTI rOpMOHAJBHUX MOpYyLIeHb y xBopux i3 MAXKXII Ta 'EPX i ix
JAnHaMiKy Ha pOHI KOMIJIEKCHOTO JIiKyBaHHS.

Mamepiaau ma memodu. O6ctexxeHo 62 xBopux i3 MAXKXII Ta TEPX. [lauienTiB posnoaineHo Ha ABi rpy-
nu. XBopi 1 rpynu (n=30) orpumyBasu 6a3ucHy tepanito (BT), 2 rpynu (n=32) goxartkoso o BT orpumyBanu
npenapat BiTamiHy B5 i BiTaminy U. XBopuM /10 Ta micsist JIikyBaHHS IPOBE/I€HO BU3HAYEHHS PiBHIB TOPMOHIB (co-
matoMeHJiHy-C (IOP-1), TupeorponHoro ropmony (TTT) y cupoBaTiii KpoBi Ta MeslaTOHIHY 1 KOPTHU30JIy Y CIHHI).

Pe3ynemamu docaidsceHb. BcTaHOB/IEHO 3MeHIIEHHS PiBHS MeJIaTOHIHY y CauHi, a Takox piBHA TTI Ta
I®P-1 - y cupoBaTii KpoBi /10 JIiKyBaHHSA ¥ 06CTEKeHUX NaLli€EHTIB. PiBeHb KOPTHU30JIy Y XBOPUX 0 JiKYBaHHSA
MepeBUIIYBaB TaKi MOKa3HUKH Y KOHTpoIbHOI rpyni. [IpoBeseHa BT cipusia 36i/bLI€HHIO PiBHA MeJIaTOHIHY y
CJIVHI, 1[0 CYTTPOBO/KYBaJIOCh IOCTOBIpHUM 3MEHILIeHHSIM [TI0Ka3HMKa KOpTU30Jy y ciuHi. Ha doni mposeseno-
ro JIikyBaHHS TaK0XX BUsIBJIeHO 36ibieHHs piBHA I®P-1y cupoBaTii kpoBi Ta TeHeHLi0 10 36inbmeHHs TTT B
060x rpynax nanieHTiB. [I[poTe 6inbll BUpaXkeHy IO3UTHUBHY JUHAMIKY B PIBHSIX JOCTi/IP)KyBaHUX HAMHU TOPMOHIB
BCTAHOBJIEHO Y 2 Tpymi NaLli€HTIB, fKi J0JAaTKOBO OTpUMyBaJ/u BiTamiH B5 Ta BiTamin U.

Bucnogku. Y xBopux i3 MAXKXII i 'EPX BcTaHOBJIeHO 3MeHIIeHHSA PiBHA MeJIaTOHIHY Y CJIMHI, @ TAKOX PiBHA
TTrI Ta I®P-1 - y cupoBaTui Ta T/1i 36i/ibIIeHHS TOKAa3HUKA KOPTHU30J1y Y C/IMHI. EQeKTUBHUM 3ac060M AJ151 HOP-
MaJlizanii ropMOHaJIbHOTO CTaHy, @ TAKOXK 3MEHIIeHHA BUPAXXeHOCTi eHJockoniYHuX 03Hak 'EPX € koMmiekcHa
Teparis, 110 BKJII0Ya€e MeJIaTOHiH, BiTaMiH B6, MarHito 6icriiinuHaT y noeiHaHHi i3 BiTaminoMm B5 Ta BiTaminom U.

Kiio4oBi c10Ba: Hea/IKoroJsibHa »HpPOBa XBOpoba MediHKY/MeTaboJ1iYHO-acoliioBaHa »KHUpoBa XBopoba
nevyiHky, racrpoe3odareanbHa pedJIOKCHA XBOp06a, 0KUPiHHS, iHCYJIHOPE3UCTEHTHICTh, TOPMOHHU (THUpeO-
TPONHUH ropMoH, coMmaToMeH/iH-C (IGF-1), kopTH30.1, Mes1aToHiH), TiKyBaHHA (MpenapaT MeJaTOHiHY, BiTaMi-
Hy B5 Ta B6, marHito 6icriiinunar, BiTaminy U.

Neurohormonal changes in patients with gastroesophageal reflux disease in metabolic-associated
fatty liver disease, possibilities for correction
Sirchak Ye.S., Bezushko B.V.

Abstract. Introduction. The study of hormonal changes in patients with metabolic-associated fatty liver dis-
ease (MAFLD), especially when combined with gastroesophageal reflux disease (GERD), may reveal new patho-
genetic aspects of the combined course of these diseases.

The aim of the study. To investigate the characteristics of hormonal disorders in patients with MAFLD and
GERD and their dynamics against the background of complex treatment.

Materials and methods. Sixty-two patients with MAFLD and GERD were examined. The patients were divided
into two groups: group 1 (n=30) received basic therapy (BT); group 2 (n=32) received vitamin B5 and vitamin
U in addition to BT. Before and after treatment, the patients’ hormone levels (somatomedin-C (IGF-1), thyroid-
stimulating hormone (TSH) in blood serum, and melatonin and cortisol in saliva) were measured.

Results of the study. A decrease in melatonin levels in saliva, as well as TSH and IGF-1 levels in blood serum,
was observed in the examined patients prior to treatment. Cortisol levels in patients prior to treatment exceeded
those in the control group. The conducted BT contributed to an increase in melatonin levels in saliva, accompa-
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nied by a significant decrease in cortisol levels in saliva. Against the background of the treatment, an increase in
IGF-1 levels in blood serum and a tendency to increase TSH in both groups of patients were also found. However,
a more pronounced positive trend in the levels of the hormones we studied was found in group 2 patients, who
additionally received vitamin B5 and vitamin U.

Conclusions. Patients with MAFLD and GERD have been found to have decreased levels of melatonin in saliva,
as well as decreased levels of TSH and IGF-1 in serum, accompanied by increased levels of cortisol in saliva. An
effective means of normalizing hormonal status and reducing the severity of endoscopic signs of GERD is com-
plex therapy, which includes melatonin, vitamin B6, magnesium bisglycinate in combination with vitamin B5 and

vitamin U.

Key words: non-alcoholic fatty liver disease/metabolic-associated fatty liver disease; gastroesophageal re-
flux disease; obesity; insulin resistance; hormones (thyroid-stimulating hormone, somatomedin-C (IGF-1), corti-
sol, melatonin); treatment (melatonin, vitamins B5 and B6, magnesium bisglycinate, vitamin U).

Bcryn

lacTpoesodareasbHa pedJrOKCHA XBOpoba
(F'EPX) € nomupeHUM 3aXBOPIOBAHHSM Y BCbOMY
CBiTi, i loro nomKUpeHicTb NPOAOBKYE 3POCTATH,
oco6siBo B AMepui Ta A3ii, e 4acToTa 3aXBo-
PIOBaHHSI CTAaHOBUTBH 6JiM3bKO 23% y [liBHIYHIH
Awmepuni ta 11,7% B Asii [1]. TEPX BBaka€eThcs
OJIHI€EI0 3 HAWMOUIMpEHIMUX XBOPOO IIJIyHKO-
Bo-KuilKoBoro Tpakty (IIIKT) Ha cborogHimHin
JleHb, 110 XapaKTepU3yeTbCSl 3BOPOTHUM 3aKH-
JI0M KUCI0TH B cTpaBoxif. Kiiniduno 'EPX moxe
MPOSBJATUCH MEYi€l0 i BIAPMXKKOIO i UM CaMUM
MPXU3BOAUTH 0 IOTipLIEHHS AKOCTI »KUTTH Nali-
€HTIB [2].

BaraTto koropTHuxX Ta 06GCepBaliHHUX [0-
CJi/PKeHb MoKa3aJy, L0 JIIAY, Ki CTPaXK/Aal0Th
Ha HEaJIKOTOJIbHY >XHPOBY XBOpOOY Me4iHKHU
(HAXKXII), matoTb BUIy cxuJbHiCTb g0 ['EPX,
Opyd IbOMy pU3UK peduoKcHOTO e3o0darity
36inbpyeThesa HA 16% cepep ntogei i3 HAYKXII
MOPIBHSIHO 3 TUMH, XTO He cTpaxkgae Ha HAXKXII
[3,4,5].

HeasnkorosibHa »KHpoBa XBOpo6a IediHKU
(HAXKXII) / Meta6ousiuHo-acoliioBaHa KHpPOBa
xBopo6a nevinku (MAXKXII) - ue craH, 110 Xapak-
TepPU3YETHCS HAKOTTMYEHHSIM KUPY B MeviHLli, AKe
He [IOB’si3aHe 3 HaIMipHUM BXXHUBaHH M aJIKOTOJII0
Ta OyAb-IKUMH KOHKPETHHMH eTioJIOTiYHUMU
3axBopoBaHHAMU mNediHku. MAXKXII - ocHoBHa
NpUYMHA XPOHIYHUX 3aXBOPIOBaHb MEeYiHKY, fKa
CTaHOBUTDH BeJIMUE€3HE HaBaHTaKeHHS Ha Haljio-
HaJIbHY CUCTEMY OXOpPOHH 3/I0pOB’Sl Ta eKOHOMi-
kKy. HAXKXIT / MAXKXII 4yacTo po3misfacTbes K
nonepeAHUK abo, 32 JAHUMU JAESIKHUX aBTOPIB, K
KOMIIOHEHT MeTab0JIiYHOr0 CHHAPOoMY. HaituacrTi-
muMu paktopamu pusuky HAXKXII € oxxupiHHs,
rinepToHis, nykposui aiadet 2 tuny (11/12), xap-
4YOBi 3BUYKH, 3HIKeHA $i3UYHA aKTUBHICTH Ta CO-
iaJIbHO-eKOHOMiuHi dakTopH [6,7,8,9].

[leyinka, AWHAMIYHUN EHJOKPUHHHUH Op-
raH, B3aEMO/Ii€ 3 MO3aMe4iHKOBUMH OpraHaMH,
mo6 omnocepeKOBYBaTU YHCAEHHI MeTabo-

JIIYHi, eHAOKPHUHHI Ta TOPMOHAJIbHI CHUTHaJb-
Hi migxu. 3a oyinkamy, go 2030 poky HAMKXII
MOXKe BpPasUTH MalXke TPeTHUHY 3arajbHoI IO-
nysaunii. /g nosicHeHHS MaTOreHe3y 3aXBOpIO-
BaHHSl 3alpONOHOBAaHO Teopilo «baratodax-
TOPHOTO BILJIUBY», 3aCHOBAaHY Ha CUHepPTi4yHiN
pOJIi TEHETUYHHUX Ta eMireHeTHYHUX aKTOpiB,
BKJIIOYAlO4YU iHCyJIiHOpe3ucTeHTHicTh (IP), 3a-
naJjieHHs, OKUCJAIBaJbHUM CcTpec Ta Juc6iol
KullleyHHUKa. Xapaktepuaytoun HAXKXII gk «6a-
poMeTp MeTabGoJiYHOTO0 3/J0pOB’sI», MiJKpecIo-
€TbCS BaKJIMBICTb MeTabOJIIYHUX pPO3JaJliB Ta
NOB’sI3aHOi 3 HUMU EHAOKPUHHOI AUCPYHKIIIT
MiJ 4ac nporpecyBaHHs 3axBoproBaHHs. HAXKXII
JOCJipKyBaJacd B pi3HUX eHJAOKPUHHHUX 0CAX, i
€H/IOKpUHONATIi € MOTYKHUMHU PaKTOpPaAMH, 1[0
CIpUAITh BHUHUKHEHHIO, NMPOTPeCyBaHHIO Ta
TsokkocTi HAYKXII. OctaHHIM YacoM Hakomnu4e-
Hi KJIiHIYHI Ta eKCllepMMeHTaJbHI JOC/iIXKeH-
Hsl BKa3yloTb Ha 38’130k HAXKXII i3 cuHapomMoM
MOJIIKICTO3HUX SEYHUKIB, TiMOMNITYyITaApU3MOM,
JedilluTOM rOpMOHY POCTY, FiNOrOHaU3MOM Ta
IHIIMMU eHJOKPUHHUMHU po3JaZaMu. He3Baxa-
I0YM Ha MpPOBeJeHi IHUPOKI AOCHiAKeHHS, TOY-
HUH B3aeMo3B’s130K Mixxk HAXKXII Ta numMu crta-
HaMM JI0 KiHLA He 3’scoBanui [10,11,12,13].

OTxe, goCaipkeHHS TOPMOHAJIbHUX 3MiH Y
nanieHTiB i3 HAXKXIT/MAXXII, oco6smBo npw ii
noegHaHHi i3 EPX, Moxke po3KpuTH HOBI MaTo-
reHeTHYHi acCleKTH MOEJHAHOTO Nepe6iry JaHux
3aXBOpIOBaHb.

MeTa gocaigKeHHs

JocniauTy 0co6JIMBOCTI TOPMOHAJIBHUX T0-
pyuweHns y xBopux i3 MAXKXII i 'EPX Ta ix AuHami-
Ky Ha pOHi KOMILJIEKCHOTO JIiIKyBaHHS.

HaykoBe pociifxeHHSI BUKOHAHO B paMKax
HayKoBoi TeMH KadeJpu HPONeJeBTHUKH BHY-
TpilmHix xBopo6 «KiliHiKo-MaToreHeTU4YHi 0CO-
O0JIMBOCTI GOpMyBaHHs MOJIMOPOIZHUX 3aXBO-
plOBaHb NIPU ypaXKeHHi CUCTEMU OpraHiB TpaB-
JIeHHs Ta po3pobka AudepeHniioBaHUX cxeM ix



Tepanii B ymoBax naHjeMii COVID-19» (Homep
JepxkaBHoi peectpanii 0121U110177).

Marepiasu Ta MeTOAU

Ha kuiHiyHUX 6a3ax kadenapi nmpomneeBTU-
KM BHYTpILIHIX XBOp06 MeAuyHOro ¢akyjabTe-
Ty Jlep>aBHOTO BHILOr0 HAaBYaJbHOI'O 3aKJaly
«YKrOpoJACbKUM HaLiOHAaJbHUN YHIBEpCUTET»
3a nepion 3 2019 p. mo 2025 p. mpoBeieHO KOMII-
JIeKCHe 06CcTexxeHHs 62 xBopux i3 MAXKXII y no-
eqHanHi 3 'EPX.

Yci fiarHOCTUYHI 06CTeXeHHsl Ta TepamneB-
THUYHI MaHinyaqanil 34iACHIOBAJIUCSA Ha NiJCTaBi
JI06pOBiJIbHOI MMCbMOBOI 3T0/IU XBOPUX i3 3a6€3-
ne4yeHHSIM HeOOXiZJHUX 3aX0/iB 10/10 36eperkeH-
Ha KoHigeHIiHOCTI ofepxkaHol iHpopMariii.
MeTozoJioriyHa OCHOBa NMpPOBEJEHUX HAyKOBUX
PO3BiZIOK L[IJIKOM Y3ro/pKyBaJsacs 3 MO0JIOKeHHS-
MU [es1bCIHCBKOI Aekapalii o0 npas JIOAUHA
1975 poky Ta ii oHoBJeHOI peaakiii 1983 poky,
BuMoramu KoHBeHLil Pagu €Bponu cTOCOBHO
1paB JIIOAWHU Ta 6iOMeULMHHY, & TAKOX Jil04YHn-
MH I0JIOKEHHAMU 3aKOHO/aBCTBa YKpaiHHu.

KpuTepii BKIIOYeHHA B HayKOBe CIlOCTepe-
»keHHs: giarHo3 'EPX y nmauienTis i3 MAXKXII Bi-
KOM Biz 18 poxkiB.

KpuTepii BUKJIIOYEHH i3 HAYKOBOTO CIIOCTe-
peKeHHA: ypaXKeHHd [Te4iHKU BipycaMU relnaTUTiB
B, C, D; ankorosibHa XBopoba MeviHKH; ayTOiMyH-
HUM renaTuT; XxBopoba BinbcoHna-KoHoBasoBa; re-
MOXpOMaTo3; LIMPO3 NeYiHKHU; renaToLe/ /pHa
KapiHoMa; Heepo3uBHa ¢popma 'EPX; dyHkiio-
HaJIbHi 260 OpraHiyHi 3aXBOPIOBAaHHS CTPABOXOAY,
NUIyHKa 1 ABaHAALATUIIANOI KUIIKH; CTPABOXi[
Bapperta; onepaTuBHI BTpy4aHHA Ha CTPaBOXO-
Ji, LUIYHKY, ABaHaAUATUIAAINA KULILI NPOTATrOM
OCTaHHiX 6-TU MicauiB; BiakpuTa dopma TybGep-
KyJIb03y JIeTeHb; ICUXIaTpU4HI 3axXBOPIOBaHHS;
BariTHICTB 1 JlaKTallid; ayTOIMyHHI 3aXBOpPIOBaH-
H4; BIJI; oHkonaToJ0ris.

Cepes, oO6GCTexeHUX IlepeBakajJHU 4O0JIOBi-
KM - ix 6ys10 39 (62,9 %), cepeiHili Bik CTAHOBUB
30,7%4,9 poxky. XKinok 6yno 23 (37,1 %), cepen-
Hiil Bik cksnafaB 28,9+5,6 poky. KoHTposbHY
rpyny ckJjaau 30 npakTUYHO 30pOBUX [06pO-
BizIbHUX 0cCi6. Cepes 06CTEXKEHUX KOHTPOJILHOI
rpynu 4doJioBikiB 6ysi10 19 (56,7 %), xkiHok - 11
(43,3 %). CepenHiil Bik 06CcTexeHHUX 4YOJIOBIKiB
KOHTPOJIBHOI Trpynu ckjaazaB 43,1+4,4 poky, a
cepeAHill BiK 06CTeXEHUX KIHOK KOHTPOJIbHOI
Ipynu cTaHOBUB 35,5+4,7 poKy.

[Ipy aHTpoNmOMeTpUYHIN OLiHLI BU3Ha4YaIU
3picT, Bary Tiza i, BIiAMOBIAHO 0 peKOMeHJaLin
BOO03, po3paxyBasiv NOKa3HUK iHJEKCy MacH Tijia
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(IMT): 16,0 i MeH11Ie - BUpaxkeHU# AedillUT Macu
Tijsia; 16,0-18,5 - HejocTtaTHA Maca Tija; 18,0-
24,9 - HopMasibHa Maca Tisa; 25,0-29,9 - HagMip-
Ha Maca Ttisa; 30,0-34,9 - oxxupiHHA 1 cTyneHs;
35,0-39,9 - oxupinHa 2 ctynens; 40,0 i 6inbiie -
OXKUPIHHA 3 CTYIIeHs.

Jns Bepudikauii giarnozy HAXKXIT/MAXXII
MPOBOAUJIU BCi HEOOXiZIHI MeTOAM AOC/iI)KEHHSA
BimoBiAHO 0 Airoumx KpuTepiiB yHidpikoBaHo-
ro KJiHiYHOro NpoToKoJy (Haka3 MiHicTepcTBa
oxopoHHU 3a0poB’ss (MO3) Ykpainu Ne 826 Bia
06.11.2014 p.) Ta kuaiHiyHuxXx HactaHoB EASL-
EASD-EASO 3 piarHOoCTHKM i Tepamnii L€l karte-
ropii xBopux. CTyniHb ypa)KeHHsI MeYiHKH BU-
3HayaJI4 3a JOIIOMOTOK OHJIANH-KaJIbKYJIATOPIB
(di6poTect, Fibrosis 4 calculator (FIB-4), NAFLD
fibrosis score (NFS), Fibrolndex Ta sinieH30BaHo-
ro Tecty FibroMax). XBopuM MpoBe/iIeHO eJ1acTo-
MeTpilo Ta CTeaTOMeTpil NeYiHKHU.

F'EPX piarHocTyBa/v i3 ypaxyBaHHSIM KpHU-
TepiiB yHipiKOBaHOro KJ/IHIYHOTO NPOTOKOJY
(Haka3 MO3 Ykpaiuu Big 31.10.2013 Ne 943).
BozHOo4Yac BpaxoByBaJIM CKapTU XBOPHUX i pe3yJib-
TaTH €HJO0CKOIIYHOTr0 AOCTiPKeHHS.

11 OLIHKHU CTyTeHA ypaXKeHHA CTPaBOXOLY
Ipy BidyaJsizanii nif 4yac eH0CKONIYHOro OCi-
JDKeHHA BHUKOPUCTOBYBaJIM Jloc-AH/pKe/leCbKy
(LA) knacudikariro (1998 p.), npu sikomy:

e CTyHiHb A XapaKTepu3yBaJacs II00JUHO-

KMMH epo3isiMu <5 MM;

e cTyniHb B - 21 eposist foBKUHOIO >5 MM,
1110 He 3aMMaloTh LiJI01 BifcTaHi Mixk 2 cy-
CIIHIMHU CKJIaZJKaM¥ CTPaBOXOAY;

e cTryniub C - 21 epo3sis, W0 3aliMae LiIUN
NpOoCTip MiX 22 CKJaJKaMU CTPaBOXOAY,
3aiiMae <75% nepuMeTpy CTPaBOXOLY;

e ctyniub D - eposii abo Bupasky, 110 3a-
liMaloTb 275% llepuMeTpy CTPaBOXOAY.

Y ob6cTexkeHUX XBOPUX /10 Ta NicJis JIIKYBaHHS
BHU3HA4Ye€HO piBeHb MeJIaTOHIHY y CJIMHI 3a [0I0-
Morow iMyHopepMeHTHOTO aHaJi3y BiZnoBiJHO
MeTOJWKH BUPOOHHKA TeCT-CUCTeMU. 3abip ciu-
HHU [JI9 NPOBeJleHHA JOCJIPKeHHs 3iMCHIOBaIN
Mixk 5:00 Tta 20:59. IIpu 11boMy pedepeHTHi 3Ha-
YeHHS MeJIaTOHIHY Y CJIWHI cTaHOBWU/M Bif 0 g0
8 nr/mu1. [lokasHUK KOPTU30Jly B 06CTEXYyBaHUX
XBOpUX TAKOX BHU3Hayasuu y cauHi Mix 8:00 Ta
10:00 roguHamu [106U. PedepeHTHe 3HaueHHs
JUIS IbOTO epioly 06U CTaHOBUJIO <6,65 HI'/MJL

[TokasHUK TUpeoTponHoro ropmony (TTT)
y CUpOBaTL KPOBi A0 Ta Mic/ad NpoBeLeHoro Ji-
KyBaHH# OLiHIOBaJIU 34 JONOMOIOI0 iMyHOXIMiY-
HOTO METOJy 3 eJIeKTPOXeMIiJIIOMiHeCLeHTHO
netekiieto (ECLIA) (tect-cuctem Cobas 6000/
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Cobas 8000, Roche Diagnostics, IlIBeinapis).
PiBenb comatomenuny-C (I®P-1) ouiHroBanu 3a
JOIIOMOr00 iIMyHOXIMIYHOTO METOAY 3 XeMIiJIo-
MiHecleHTHO!O JeTekiiewo (CLIA) (TecT-cuctemu
Immulite, Siemens AG, HimeuunHa).

XBOpHUX PO3NOAiZIEeHO Ha ABi rpynu 3ajiex-
HO Big MeToay JikyBaHHsA: 1 rpyma (n=30) -
nauieHTH 3 MAXXII Ta 'EPX, aki oTpumyBaiu
nuuie 6asucHy Tepaniwo (BT), a came - iHri6iTop
NpoTOHOBOI moMnu pabemnpasosn («bapos» dap-
MakoJjioriyHoi ¢ipmu I[HBeHTia Xesckea JITg,
[nzis, 3asaBHukK Jlalidcaitencis (ABctpanis) IITi
JIth, Mera) mo 20 mr 2 pa3u Ha 06y 3a 30-40
XBUJIMH JI0 IPUHOMY [kl y IOEAHAHHI 3 npemna-
paTtoM ypcoae3okcuxoJjieBoi kuciaotu (YAXK)
(Ypcouis, JlaiidcaieHcis (ABctpadnisa) IITi JTa,
Mera) i3 po3paxyHky 15 Mr/kr macu Tijsa XBo-
poro. llpenapat YJXK nanieHTaM npu3Ha4eHO
Ha Hi4Y. TpuBaJicTh JiKyBaHHA CKJajaja 2 Mi-
csaui. Takox y ckiagi BT xBopum 1 rpynu npu-
3HaueHOo Npenapar, 40 CKJaJy SKOTr0 BXOJUTb
MarHi# (y ¢opmi marsito 6icrainpiaty) 100 wmr,
BiTaMiH B6 (y dopmi nipuloKCUHY Tifijpoxjaopu-
ny) 5,0 mr, MesiaToHiH 3,0 Mr («Marnikym agan-
ToreH» ¢papMmakoJsoriyHoi ¢pipmu KuiBcbkuii Bi-

s

g

Hopmansna
Bara
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TaMiHHUM 3aBo/], YKpaiHa) no 1 TabsaeTui nepen,
CHOM MPOTArOM 2 MicAL|iB.

2 rpyna (n=32) nanienTiB i3 MAXKXII i TEPX,
okpiM BT, nogaTkoBO OTpUMyBaJia KOMIIJIEKCHUU
3acib, [0 CckJazLy SIKOTO BXOJSTb JeKCIaHTEHOJI
(xopepmenT BiTaminy B.) 50 Mr Ta MeTH/IMETIO-
HiHCcybOoHi0 xa0pua (BiTamid U) 100 mr ([ok-
TOBiT», papmaneBTUUHOI kKoMnaHil OMHiPapma,
YkpaiHa) no 1 Tabsetni 3 pasu Ha 06y MpPOTH-
roMm 2 Micdiiis.

Anasiz i 06po6ka OTPUMaHUX pe3y/abTaTiB
3/ilicHIOBasac 3a JOINOMOrOI KOMII IOTepHOI
nporpamu Statistics for Windows v.10.0 (StatSoft
Inc, USA) 3 BUKOPHUCTAaHHSAM MapaMeTPUYHUX i
HellapaMeTPUYHHUX MeTO/IB OLIiIHKA OTPUMaHUX
pe3yabTaTiB.

Yci npouenypy, 10 NPOBOAUIMCA B MeXax
JOCJIiPKeHHd, BiANOBiLalM €eTUYHUM CTaHAap-
TaM eTUYHOI KoMicii Ta noJsiokeHHAM [esbCin-
CbKOI JeKJapalil.

Pe3ysbTaTH J0CAiA)KEHb

[licns npoBesileHHS aHTPONOMETPUYHHUX [10-
caifxxeHb xBopux i3 MAXKXII i 'EPX po3noaineHo
3a nokasHukoM IMT (puc. 1).

19.4

6.4

]

Hapmipna Bara Osxupinai 1 cr. Oxupinag 2 cr. Oxupinag 3 cT.

Puc. 1. Po3nodina xeopux i3 MAXKXII i TEPX 3asaexcHo 8i0 nokasHuka IMT.

OTpuMaHi [JaHi BKa3ylTb Ha NepeBakaH-
Hs 0Ci6 3i 36isbIIeHHAM MoKasHuKa IMT cepen
xBopux i3 MAXXII i TEPX. [Ipu ubomy, yacriuie
3a BCe y JlaHUX NaLliEHTIiB BU3HAY€HO NMOKAa3HUK
IMT, o BianoBigae oxxupinHw 1 cT. (y 37,1 % BU-
MajKiB), a TaKOXK HaAMipHiK Basi Tina (y 25,8 %

nanieHTiB). HopmasibHa Bara TiJla BCTaHOBJIeHA
guite B 11,3 % xBopux.

OuiHeHOo 3MiHYy piBHIB TOPMOHIB Y CHPOBATIi
KpoBi Ta cinHi y xBopux i3 MAJKXII i TEPX mo Ta
nicsis JlikyBaHHs (Ta6u. 1).
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Tabauys 1

3miHa NOKa3HUKIB 06CcTeXKeHNX rOpMOHiB y xBopux i3 MAYKXII npu F'EPX
Ta ix AuHaMiKa Ha ¢oOHi JiKyBaHHSA

INoka3HUK 06cTexeHi xBopi

Jani konmpoavHoi 2pynu 1 rpyna (n=30) 2 rpyna (n=32)

(n=30) J10 JIIKyBaHHA nicJid JIIKyBaHHA J10 JIIKyBaHHS IicJid JIiKyBaHHSA

I®P-1, Hr/mMa 107,16%0,56 144,13+0,41 103,16+0,35 159,07+0,25
* * N

163,15+0,89 Hr/mJ1 * i

TTE Mx/Ma 0,78+0,05 1,24+0,16 0,84+0,16 1,79£0,15
k% + k3k FRIAN

2,06+0,14 Mx/M

MeJ1aToOHiH, 0,56+0,09 4,26+0,18 0,72+0,11 6,23+0,14
k3ksk kekok AN

7,8140,26 n2/MA I A

KopTH3so, Hr, M1 7,89+0,23 5,45+0,28 8,02+0,17 4,55+0,48
kkk ++ kkk ++A/\

0,86%0,11 Hr/Ma

Ipumimka: pisHuysi Mize nokasHukamu y xeopux 1 ma 2 epyn 0o AikyeaHHss ma 0aHUMU KOHMPO/1b-
Hoi epynu docmosipua: * - p<0,05; ** - p<0,01; *** - p<0,001;
pi3HUYs Mixc nokazHukamu y xeopux 1 ma 2 epyn do ma nicas Aikyg8aHHs docmosipHa: + — p<0,05;

++ - p<0,01; +++ - p<0,001;

Ppi3HUYs Mixc nokasHukamu y xgopux 1 ma 2 epyn nicas AikysauHs docmosipHa: * - p<0,05; " - p<0,01.

OTpuMaHi pe3y/nbTaTH BKa3ylOTb Ha 3MeH-
LIeHHS piBHA MeJIaTOHIHY y CJIMHI, a TAKOX piB-
HA TTI Ta comatomenuHy-C y cupoBaTIii KpOBi
Jlo JIiKyBaHHS ¥ 06cTexxeHUX maiieHTiB. [IpoTe
piBeHb KOPTH30Jly Y XBOPHUX [0 JIIKyBaHHA Iie-
peBUINyBaB TaKi NOKAa3HUKU Y KOHTPOJIbHOI
rpyIH.

[IpoBeneHa Teparmis i3 BUKOPUCTAHHAM JIi-
KapCbKOTro 3aco0y, [0 CKJaJy SIKOrO0 BXOAUTb
MeJIaTOHiH, BiTaMiH B6 Ta MarHito 6GicriinuHary,
cnpusa 36iJbllIeHHI0 PiBHS MeJATOHIHY Y C/u-
Hi, 10 CYNPOBOKYBaJIOCh JOCTOBIpHMM 3MeH-

IIeHHSAM NO0Ka3HUKa KOpTU3o0Jy y cauHi. Ha ¢poni
IIpOBeJIeHOr0 JIIKyBaHHS TaKOX BUSIBJIEHO 30iJb-
meHHd piBHs [OP-1y cupoBaTiii KpoBi Ta TEH/IeH-
1ito fo 36inbiieHHs TTI B 060x rpynax naijieHTiB.
[IpoTe 6inbil BUpaxkeHa MO3UTHBHA JMHaMika B
PIBHAX AOCHIKYBAaHUX HAMU TOPMOHIB BCTaHOB-
JieHa y 2 rpyIi Nali€eHTiB, SKi JOAATKOBO OTPUMY-
BaJ/iv BiTaMiH B5 Ta BiTamiH U.

[IpoaHani3oBaHO BUPAXKEHICTb yparkeHHHA
C/1M30BOI 06OJIOHKU CTPAaBOXOZAY 3a AAHUMU eH-
JOCKOMNIYHOTO JIOCAI/PKEHHS, a TAKOXK IX JIMHaMI-
Ky Ha poHi moBesieHOTO JiKyBaHHS (TabJ1. 2).

Tabauys 2

BupakeHicTh eHA0CKONIYHUX 3MiH B 00CTeKEHUX XBOPHUX Ta iX AMHaAMiKa
Ha ¢QOoHi NpoBeEeHOro JIiIKyBaHHS

EHgocKkonmiyHi 03HaKu

O6cTexkeHi xBopi, A6c. K-cTb / %

1 rpymna (n=30)

2 rpyna (n=32)

J10 JIIKyBaHHS nicJid JIKyBaHHA JL0 JIIKyBaHHS IicJid JIIKyBaHHS
Ell-I,LLOCK(?ni‘{Hi 03HaKU ) 47133 % ) 7 /21,9 %*
BifiCyTHI
LA-A 6/20,0% 16 /554 % 5/156% 20 / 62,5 %*
LA-B 13 /43,3 % 6 /20,0 %* 14 /43,8% 4/125%
LA-C 9/30,0% 4/13,3% 10/31,3% 1/31%
LA-D 2/6,7% _ 3/93% -

IIpumimka: pisHUYs1 Mixnc nokasHukamu y xeopux 1 ma 2 epyn do ma nicas AiKye8aHHss docmogipHa:

* - p<0,05.



52 Mpo6nemu kniHiuHoi neaiatpii, 4 (70) 2025

[IpoBesieHa Tepalid, cipAMOBaHa Ha KUC-
JIOTOCYTpecilo, a TaKOX BiZJHOBJIeHHSI QYHKI[iO-
HaJIbHOT'O CTaHY Ie4YiHKH, CIpUsJIa 3MEHIIEeHHIO
BUpaxkeHOCTi eHockoniyHux o3Hak [EPX y 06-
cTexxeHUX nauieHTiB. [IpoTe nicasa 2-MicA4HOro
Kypcy NpUHOMY KOMIIJIEKCHOIO JIIKyBaHHS 4ac-
Tille BiACYTHICTb eHAoOcKomiyHUX o3Hak ['EPX
BCTAQHOBJIEHO y NMaLli€HTIB 2 rpynu. Takox y XBo-
pux 2-i rpynu nicsas JiikyBaHHA BusiBjieHo ['EPX,
mo BianmoBizae cryneHto A 3a LA (62,5 % xBo-
pux - p<0,05).

OTpuMaHi pe3yabTaTH JAlOTh 3MOTY CTBep-
JPKyBaTH NMpo epeKTUBHICTb KOMILJIEKCHOTO JIi-
KyBaHH4 y xBopux i3 MAXKXII Ta 'EPX. louinbHo
Jlo 6a3MCcHUX 3aco6iB Tepamii (iHribiTopu npoTo-
HoBoi nomny, npenapat Y/IXK) BkJso4yaTH 3aco-
6U, 710 CKJIaAy IKUX BXOJAWUTb MeJIaTOHIH, BiTaMiH
B6, marHito 6icriinuHaT y noeAHaHHi i3 BiTaMi-
HoM B5 Ta BiTaminom U. [Ipu upomy, okpim Toro,
110 AaHi JlikapcbKi 3aco6u cCIpUsIOTh HOpMaJli3a-
1ii Joci)KyBaHUX HAMU F'OPMOHIB, Taka KOMOi-
Hallisl I03UTUBHO cpuse i Ha BUpaxeHictb EPX
3a JJaHUMU KOHTPOJIBHOTO eHJ0CKONIIYHOIo J0-
CJAIPKEeHHS.

JekcrnanteHon (kodpepmeHT BiTaminy B5)
3abe3nedye eHepreTUYHUHW OOMIH y KJITHHAX,
BIIMBalO4YU Ha cuHTe3 MoJsiekys AT®. 3 itoro fo-
MIOMOT 010 3/1ilICHIOETbCS OKUCJIEHHS Ta 6i0CUHTE3
KUPHUX KUCJIOT, CHHTe3 KOPTUKOCTEPOiAiB, a Ta-
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KOX al|eTHJIX0JIHY. /leKCITaHTeHOoJ1 CTUMYJIIOE pe-
napaTHBHI NPOLECH Y CIM30Bil 060JI0HIIi racTpo-
JAyoJeHa/bHOl 30HU. HepocraTHicTh BiTaMiHy
B5 npusBoauTh A0 popMyBaHHA HAJJIULIKY CO-
JITHOI KUCJIOTH B LIUIYHKY. /lofaTKOBe IpU3Ha4YeH-
Hf JIeKCIIaHTEHOJIy MOXKe HOopMaJli3yBaTH CeKpe-
TOpPHY QYHKLiI0 IIJIyHKA, YCYHYBIIW TaKUW Haj-
gumiok. Bitamin U (MeTuiMeTioHiHCy/nb(OHIO
XJIOpU/[), 1110 BXOAUTH [JI0 Npenapary, 110 NpHU3Ha-
YyeHOo 06CTeXXeHHUM HaMHu nauieHTaM i3 MAYKXII Ta
I'EPX, BIIMBaE Ha ricTaMiH, IepeTBOPIOYY HOro
Ha HeaKTHMBHY (QoOpMy, IO CIpUs€E 3MeHILEeHHIO
¢iziosiorivHoi mpoAyKIil COJMISTHOI KUCAOTH, TUM
CaMHM IIPUCKOPIOE 3arOEHHA BUPA3KOBUX 1 epo-
3uBHUX ypaxkeHb y LIKT.

BHCHOBKH

1. ¥ xBopux i3 MAXXII Ta I'EPX BcTaHOB-
JIEHO 3MeHIleHHs PiBHA MeJIaTOHIHY y CJMHI, a
Takox piBHsA TTI Ta I®P-1 - y cuposarui Ta i
306i/IbLIeHHS [TOKa3HUKAa KOPTHU30JIy Y CIUHI.

2. EbexTuBHUM 3acoboM [AJs HOpMaJisza-
1ii TOpMOHA/NIBHOTO CTaHY, a TaKOX 3MeHLIeH-
HA BUpakeHOCTI eHpockoniyHux o3Hak ['EPX €
KOMILJIeKCHa Tepalis, 1[0 BKJ/Ya€E MeJIaTOHIH,
BiTamiH B6, MarHirwo GicriiuHaT y MOE€AHAHHI 3
BiTamMiHoM B5 Ta BiTamiHoM U.

KonduikT iHTepeciB: aBTOpU mnoBigomJs-
I0Th NIPO BiJICYyTHICTh KOHQJIIKTY iHTepeciB.
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OCOBJIMBOCTI HEMPOrOPMOHA/IbHOI PEFY 1AL
OPIrAHIB TPABJIEHHA Y XBOPUX 3 ACNE VULGARIS
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JABH3 «Yczopodcukull HayioHaabHUll yHigepcumemy», meduyHull pakyasmem, kaghedpa nponedes-
MmuKu 6HympiuHix Xx8opo6, M. Yxczopod

Pe3tome. Bcmyn. AkHe BBaXKa€TbCA OJHUM i3 HaWMOLIMPEHIUIMX MKIPHUX 3aXBOPIOBaHb, IKUM CTPaXJa€
npu6sn3Ho 9,4 % HaceseHHs CBiTY.

Mema docaidxcenHs.. OLiHUTH 0COGJIMBOCTI HEMPOrOpMOHAJIBHUX 3MiH Ta iX BIUIMB Ha QYHKIIiI0 OpraHiB
TpaBJIeHHs y XBOpHX 3 Acne vulgaris (AV) npu MeTa6os1iuHO-acoLifioBaHil )KUpPOBil xBopo6i newinku (MAXKXII).

Mamepiaau ma memodu. O6ctexeno 109 xBopux 3 AV. XBopux posnogiseHo Ha Bi rpynu: 1 rpyna (n=59) -
NalieHTH 3 Jerkoto/nomipHoio dopmoro AV y noeaHaHHi i3 MAXKXII; 2 rpyna (n=50) maunieHTH 3 Jierkow/
nomipHot ¢popmoro AV 6e3 MAXKXIIL. XBopuM npoBe/ieHO BU3HAYEHHS PiBHIB JiesKUX TOPMOHIB (rpeJiiny, iHCy-
JiHonozi6Horo pakropa pocty-1/comaromenziny-C (IGF-1), iHcysiny, rpesiny, TupeotrponHoro ropmony (TTT),
JIEITUHY, PE3UCTHHY, CEPOTOHIHY, MeJIaTOHIHY) ¥ CHpPOBaTLi KPOBI.

Pesyabmamu docaidoceHsb. BcTaHOB/IEHO 3MeHIIeHHsI PiBHSI CEPOTOHIHY Ta MeJIATOHIHY Y XBOPHUX 3 aKHEe,
10 6isibLI BUpaXkeHo y nauieHTiB 1 rpynu (xBopi 3 MAXKXII). BctaHOBJIeHO 36i/b1IIEHHS PiBHS T'PETiIHY Y XBOPHX
3 AV 2 rpyny, Toai sk B nanieHTiB 1 rpynu, HaBmakKy, J[iarHOCTOBaHO HOTO J0CTOBipHe 3MeHueHHs (p<0,01).
MakcuMaJsibHI MOKa3HUKH JIENTUHY Ta pe3ucTUHY 3adikcoBaHo y nmanieHTiB npu MAXKXIIL. Taka »x TeHAeHIis
NpOCJiIKOBYEThCA i Tpu aHaui3i piBHs IGF-1 y cupoBaTii KpoBi B 06CcTeXKeHUX XBOPUX (MaKCHMalbHi 3HaUeHHS
npu AV Ta MAXKXII - 36inbmenHs go 208,23+4,55 Hr/mu1 npu HopMi 148,22+1,25 Hr/MJ1 y KOHTPOJIBHOI FPYIIH —
p<0,05). Kopensnilinuil aHai3 BKa3ye Ha 3aJIeXKHICTb Mi>k TOPMOHAMHU-PEe3yJIITOPAMU alleTUTY Ta MeTabo1iy-
HUX IMPOLECiB NepeBakKHO B MaLieHTIB 1 rpyn# i3 noKa3HUKaMu GYHKLiOHA/JbHOTO CTaHy MeYiHKY Ta MOKa3HU-
KiB J1imiiHOTO i Byr/IeBOAHOTO 0OMiHiB.

BucHogku. Y xBopux 3 AV Ta MAXKXII BUsIB/IeHO NIOpYyLIeHHSA PiBHIB HEPOTOPMOHIB CEPOTOHIHY Ta MeJIaTo-
HiHY, a TAKO>X TOPMOHiB-peryJsATOpiB MeTaboiuHuX npoueciB. Y xBopux 3 AV Ta MAXKXII akTUBHICTb ypakeHHS
neviHky 3a piBHeM AJIT npsaMo KopeJitoe i3 piBHEM pe3UCTHHY, JIENITHHY Ta MeJIaTOHIHY | HeraTUBHO KOPEJIIOE i3
MOKa3HUKOM coMaToMeAMHy-C, rpesainy ta TTT.

Kn104oBi c/10Ba: HeaJKOroJibHA KUPOBA XBOpo6a NevYiHKM/MeTa6o1ivHO-acoliioBaHa »KUPOBa XBOpob6a
nevyiHky, akHe (acne vulgaris), 0kUpiHHSA, iHCYJIIHOPE3UCTEHTHICTD, JIiNiZAHUK 06MiH, ropMoHH (iHCyJ1iHOMOAI6-
Hu# pakTop pocty-1/comaromenun-C (IGF-1), iHcysiH, rpesiH, TAPEOTPONHUN TOPMOH, JIENITHH, PE3UCTHH), He-
HporopMoHu (MeJIaTOHIH, CEPOTOHIH).

Features of neurohormonal regulation of digestive organs in patients with acne vulgaris in
metabolically associated fatty liver disease
Sirchak Ye.S., Smolanka I.Yu.

Abstract. Introduction. Acne is considered one of the most common skin diseases, affecting approximately
9.4% of the world’s population.

The aim of the study. To evaluate the characteristics of neurohormonal changes and their effect on digestive
organ function in patients with acne vulgaris (AV) and metabolically associated fatty liver disease (MAFLD).

Materials and methods. 109 patients with AV were examined. The patients were divided into two groups:
group 1 (n=59) - patients with mild/moderate AV combined with MAFLD; group 2 (n=50) - patients with mild/
moderate AV without MAFLD. The patients underwent determination of the levels of hormones (ghrelin, insulin-
like growth factor-1/somatomedin-C (IGF-1), insulin, ghrelin, thyroid-stimulating hormone (TSH), leptin, resis-
tin, serotonin, melatonin) in blood serum.
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Results of the study. A decrease in serotonin and melatonin levels was found in patients with acne, which
was more pronounced in patients in group 1 (patients with MAFLD). An increase in ghrelin levels was found in
patients with AV in group 2, while in patients in group 1, on the contrary, a significant decrease was diagnosed
(p<0.01). The maximum levels of leptin and resistin were recorded in patients with MAFLD. The same trend was
observed in the analysis of serum IGF-1 levels in the examined patients (maximum values in AV and MAFLD - an
increase to 208.23+4.55 ng/ml compared to the norm of 148.22+1.25 ng/ml in the control group - p<0.05). Cor-
relation analysis indicates a relationship between appetite-regulating hormones and metabolic processes, mainly
in patients in group 1 with indicators of liver function and lipid and carbohydrate metabolism.

Conclusions. Patients with AV and MAFLD have been found to have abnormal levels of the neurohormones
serotonin and melatonin, as well as hormones that regulate metabolic processes. In patients with AV and MAZHP,
the activity of liver damage according to ALT levels directly correlates with resistin, leptin and melatonin levels

and negatively correlates with somatomedin-C, ghrelin and TSH levels.

Key words: non-alcoholic fatty liver disease/metabolic-associated fatty liver disease; acne (acne vulgaris);
obesity; insulin resistance; lipid metabolism; hormones (insulin-like growth factor-1/somatomedin-C (IGF-1),
insulin, ghrelin, thyroid-stimulating hormone, leptin, resistin); neurohormones (melatonin, serotonin).

Bctyn

AKHe - momMpeHe JepMaToJoTiYHe 3aXBO-
pPIOBaHH4, IKe Bpa)Ka€ MiJIbHOHU JIIOeN y BCbO-
My CBiTi, 0c06/1MBO 0Ci6 M0JIOOr0 aKTUBHOTO
npanes3ZaTHOrO BiKy. AKHe BBa)Ka€TbCA Of-
HUM i3 HaWNOWMpEeHIMMX WKIPpHUX 3aXBOPIO-
BaHb, IKUM CTpa)kAae npubausHo 9,4 % Hace-
JieHHs cBiTy [1,2]. ByrpoBuil Bucun (akHe) -
Ile XpOHiYHe 3amnaJbHe 3aXBOPIOBAaHHHA IWIKIpHU
CaJIbHUX 3aJ103, 1110 XapaKTepU3YETbCA MOABOIO
namnyJi, By3/J10BUX KiCTO3HUX ypaXKeHb i 3anajieH-
HSAM BoJiocsiHUX $oJtikyiB [3].

[laToreHe3 akHe BKJIIOYA€E YOTHUPHU OCHOBHI
MexaHi3MH, a caMe — KoJioHi3auito Cutibacterium
acnes (panime Bimoma sk Propionibacterium
acnes), rinepkepaTtuHizallisa d¢osikynis, miaBu-
lleHe BUPOGJIeHHsI cebyMy Ta 3anaJjieHHd [4,5].
[li MexaHiI3MU CHPUAIOTb PO3BUTKY 3axXBOPIO-
BaHH$, NOPAJ, i3 B3aEMOJIEI0 TAKUX YNHHUKIB, AK
reHeTUYHa CXUJIBHICTh, BXXMBAaHHA JIIKaKPCbKUX
3aco06iB, 0co06/1MBOCTI XxapuyBaHHs, npodecis, 3a-
OpyLHEHHS HAaBKOJIMLIHbOTO CepejOoBHULIA, KJli-
MaT, CHoci6 >XKUTTS, TOPMOHa/JIbHUH BIUVIMB Ta
iMyHHa cucrtema [6,7].

JlocnipkeHHA OCTaHHIX pOKIB BKa3ylOTh,
10 aKHe MO)Ke OyTH BUKJIMKaHe MPOAYKTaMHU 3
BUCOKMM TIJIIKEMiYHUM iHAEKCOM, MOJIOYHUMH
NpPOAYKTAaMH, NMPOAYKTaMU 3 BUCOKHUM BMICTOM
YKUPY Ta LIOKOJIa0M, TOAI K CIIOKUBAHHA KUP-
HUX KUCJIOT, QPYKTIB Ta 0BOYIB MOXKe JJOIOMOT-
TH 3anobirtu akHe [8]. [laToreHe3 akHe TicHO
NOB’I3aHUM TAKOXK 3 €HJOKPUHHOI CUCTEMOIO.
[lizgBuieHUH piBeHb aHAPOreHiB, 0CO6JIUBO Tec-
TOCTEPOHY Ta JAWTiAPOTECTOCTEPOHY, a TAKOX
rinepiHcy/siHeMid, cIpU4YMHEHa iHCyJiHOpe3uc-
TEHTHICTI0, IHAYKYIOTh aKTHBallil0 CeGOIUTIB,
0 MPU3BOAUTH A0 36iJblIeHHS BUPOOJIEHHS
ce6byMmy. HakonuyeHHs1 ce6yMy CTBOPIOE HOBeE
CcepesioBHUILe, fKe CIPUAE PO3MHOXKEHHIO Mi-
KpoopraHismiB, iMoBipHO Cutibacterium acnes

(C. acnes). ImyHHa iHdinbTpanis, iHpikyBaHHA
C. acnes cnpusie cekpelii 3anajibHUX $aKTOpiB
MPU3BOJATH /0 BUXOAY Mijioce6arieo3Hux ¢oui-
KyJIiB i3 CTaHy rOMeoCTa3y B 3alaJIbHUM CTaH, 1110
NPU3BOJUTDb 0 YTBOPEHHS MIKpOKOMeoHiB. Lli
MIKpOKOME/JOHU NepeTBOPIIOTLCA Ha KOMeJ0-
HH, 1[0 CIIPUSIOTh PO3BUTKY aKkHe [3].

[lepenporpamyBaHHsl JimiHOTO O06MiHY
IMYHHUX KJIITUH TAKOX Ma€ 3Ha4Y€HHA y PO3BU-
TKy akHe. MeTaboJliuHe mNepenporpaMmyBaHHs,
BIleplle BU3HAHE CTOJITTA TOMY, € HiAXOLO0M,
3a JIOMOMOTOI0 SIKOTO KJIITUHU 3abe3neyyloTb
noTpebH pocTy Ta mpoJidepauii miasxom 3mi-
HU MeTaboJIiYHUX MPOILECiB, BKIYAUYU 00MiH
[JIIOKO3H, JIiliJiB, aMiHOKUCIOT Towo. JuchyHk-
1ig JinmigHoro o6MiHy BBaXKaeThCSA HEOOXiTHOMO
YMOBOI PO3BUTKY akHe. Jliniu NoBepxHi WKipH
(cebyM) CkJIaAAOThCA 3 TPUIJILEPUJIB, BOCKY,
CKBaJIeHY, BIIbHUX XKUPHUX KUCJOT i XoJsecTe-
puHy. OTpuMaHi cy4acHi faHi, 3aBJAKHA HOBITHIM
MeTo/aM MeTaboJIiYHOro aHasi3y, BKa3ywTb Ha
Te, IO B pa3i akHe NMOPIBHAHO 3 HOPMaJIbHUM
CTaHOM 3HA4HO MiJBUIYETHCA piBeHb IJiLepo-
docdoninifi, KUPHUX ALUIIIB | CTEPOJBHUX JIi-
niAiB, a piBeHb NPEHOJIbHUX JiMNiAIB 1 caxapoJii-
NiJliB 3HWXKYETBCS, a CepeiHil piBeHb TpHUIJIiLe-
pUJiB, HEHACUYEHUX BIJIBHUX }XKUPHUX KUCJIOT Ta
X0JIeCTEPUHY MaB TEHJEHLIi0 0 3pOCTaHHA BiJ
Jierkoi o nomipHoi ¢opMHU MiATITKOBOro aKHe.
OcTaHHi fOCATHEHHS NiJKPECJUIN epenporpa-
MyBaHHs JIiiJHOro 06MiHYy B IMyHHUX KJIITHHAX,
dKe Ma€ BUpilla/ibHe 3Ha4YeHHA [Jid IMyHHOI BiJ-
noBizi Ta sinigHoro o6miny [9,10,11].

OTxe, JocJiPKeHHS OCOGJMBOCTEH MOpY-
IIeHHs He Julle ce6yMy, a 1 i 1inigHOrO 06MiHYy,
HeHpOeHOKPUHHUX MTOpPYILIEeHb ¥ XBOPUX 3 aKHe
npy MeTabo/i4YHO-06YMOBJIEHUX CTaHaX, TaKUX
SIK 0kKMpiHHA, iHcyniHOpe3ucTeHTHicTh (IP), uy-
KpPOBUM [JiabeT 2 THIy, HeaJKOroJbHA »KHUpPOBa
xBopo6a nedinku (HAXKXIT)/meTa6osiuHo-aco-
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nifloBaHa »upoBa XxBopoba mneuinku MAMKXII
MOX€ PO3KPUTH HOBI NAaTOTeHeTHYHI acneKTH
10/I0 J1iarHOCTUKH, NpodisiakTU Ta JiKyBaHHA
JAaHUX MalliEHTIB.

MeTa aoc/aigXeHHs

OuiHUTH 0CO6JIUBOCTI HEHPOTrOPMOHAIBHUX
3MiH Ta IX BIJIUB Ha QYHKIIil0 OpraHiB TpaBJieH-
Hs y XxBopuX 3 Acne vulgaris (AV) npu MAXKXIL

HaykoBe pocnifpkeHHs BUKOHAHO B paMKax
HayKoBOi TeMHU KadeJpu NponeeBTUKU BHY-
TpilHix xBopob6 «KuiHiko-nmaToreHeTU4Hi 0co6-
JuBocTi popMyBaHHSA MOJIIMOPOIAHUX 3aXBOPIO-
BaHb [IPU YpaXKeHHI CUCTEMU OPraHiB TpaBJIeHHA
Ta po3pobka JudepeHIiHOBaHUX CXeM iX Teparii
B yMoBax naHjieMii COVID-19» (HoMep Jep:kaB-
Hoi peectpanii 0121U110177).

Marepiaau Ta MeTOAU

Ha kniniyHuxX 6a3ax kadepi mpomneaeBTH-
KW BHYTPILIHIX XBOpo6 MegU4yHOro (akysbTe-
Ty /lep>kaBHOTO BHUILOTO HaBYaJbHOI'O 3aKJajy
«YKropoJCbKUM HaliOHAJbHUU YHIBEPCUTET»
3a nepiog 3 2019 p. nmo 2025 p. npoBeIeHO KOMII-
JiekcHe o6cTexkeHHs1 109 xBopux Acne vulgaris.

KpuTepii BKJIIOYeHHA: BiK He MeHI1e 18 pokiB;
Jierka abo nomipHa ByrpoBa BucuIika (2-3 6asu 3a
mkanow Investigator’s Global Assessment (IGA))
3 HafBHICTIO CUMIITOMIB NpOTAroM O6inblie 6
Micsnis, fgiarHo3 MAXKXII y xBopux 3 AV.

KpuTepii BUKJIOYEHHS i3 AOCAIKEeHHS: ajl-
KOToJIbHa XBOp06a NevyiHKH; ypaKeHHs Me4iHKU
renaToTPONHUMU Bipycamu (Bipycu renaTuTiB B,
C, D); ayToiMyHHe ypa:keHHS [Ie4iHKU; TeMOXpo-
MaTo3; xBopoba BinbcoHa-KoHoBasnoBa; nupos
MeYiHKY; 3ala/ibHi 3aXBOPHOBAHHA KUIIEYHHU-
kKa (xBopo6a Kpona, HecnenudiyHuid BHUpa3Ko-
BUN KOJIIT); LieJiakis; omepaTHBHI BTpydYaHH:A
(BKJ/IIOYHO 3 ameHJeKToMis [0 6 MicsuiB); mo-
3UTUBHUU pe3y/bTaT TeCTy Ha TOKCMHU A i B
6akTepit Clostridium difficile y kani; nykpoBuit
JliabeT 1 Tuny; uykpoBuit AiabeT 2 Tumny (crafis
JlekoMIeHcallii); Ty6epKy/nbo3 jiereHb (aKTUBHA
dopma); ncuxiuyHi 3aXBOpHOBaHHS; BariTHICTB i
JIaKTallisl; CUCTeMHI ayTOIMYHHI 3aXBOPHOBAaHH4;
BIJI; onkonaTouJioris.

Yci piarHOoCTUYHI JOCHifpKeHHSA Ta JIIKyBaJb-
Hi npouefypu NPOBOAUJIKCS 3a JOOGPOBIJIbHOIO
MMCbMOBOIO 3T0J010 NMALi€EHTIB 3 JOTPUMaHHAM
BCiX MOTPiOHUX 3ax0/iB AJis 3a6e3MeuyeHHs] KOH-
difneHnilHOCTI OTPUMaHUX AaHUX. MeTo/j0J10Ti4-
HUU OiAXiJ 34iMCHEHUX HAYKOBUX LOCJIJKEHb
MOBHICTIO BiZiNoBiAaB npuHuumnam lesbciHCbKOI
Jlekaapanii npo npaBa JwoguHu 1975 poky Ta ii

neperjisiHyToro BapiaHTy 1983 poky, HopMam
KonBeHuil Pagu €Bponu npo npasa JIOAUHU i
6ioMeaMLIMHY, @ TAaKOXX YMHHUM HOpPMaTUBaM
YKpaiHCBbKOI'0 3aKOHO/aBCTBa.

XBOpHX pO3MOJiJeHo Ha ABi rpynu: 1 rpyna
(n=59) - nauieHTH 3 Jerkow/mnomipHo ¢op-
MO0 ByrpoBoi XBopob6u y nmoeaHanHi 3 MAMKXII;
2 rpyna (n=50) nauieHTH 3 JieTKow/MOMipHO0
dopmoro AV 6e3 MAXKXII.

Cepepn ob6cTexxeHUX NepeBaka/u KiHKHM (iX
6ysno 75 (68,8 %), cepenHiii Bik IKUX CKJaJaB
29,9+6,7 poky. Hosi0BikiB 6ys0 34 (31,2 %), ce-
penHiit Bik ix craHoBUB 30,8+6,5 poky. ¥ KOHT-
poJibHY rpyny BBiHII0 30 paKTUYHO 3L0POBUX
JobpoBinbHUX 0ci6. Cepel; 06CTeXeHUX KOHT-
poJIbHOI Tpymnu 40J0BikiB 6ysa0 17 (56,7 %), xki-
HOK - 13 (43,3 %). Cepenniil Bik o6cTexeHUX
YOJIOBIKiB KOHTPOJIbHOI I'pynu ckJiagaB 43,1+4,4
POKY, a cepe/iHili Bik 06cTeXeHUX KIHOK KOHT-
POJIBHOI TPyIU CTaHOBUB 42,7+5,3 poKy.

YciM yyacHUKaM J0Cii>KeHHs1 6Y/IM BUKOHa-
Hi Taki 06CTeXXeHHS: JlepMaToJIOTIYHUI OrJIs] 3
OLIIHKOIO TSXKKOCTi akHe 3a mKkaJsioro IGA i3 ctaH-
JlapTu3oBaHo PpoTodikcalliero 06114Us B TPbOX
NpoeKLiax. XBOPUM TaK0X BUKOHaHi CTaHAApT-
Hi JlabopaTopHi AO0CaiKeHHs, COpsSMOBaHi Ha
OI[iHKY QYHKIIOHA/JbHOTO CTaHy nediHku (oii-
HEHO aKTHUBHICTb aJlaHiHaMiHOTpaHcaMiHa3u
(AJIT) Tta acnapratamiHoTpaHcamiHazu (ACT),
piBeHb ayxHoi ¢docdaTazu (JIP), ramma-riayTa-
MminTpaHcoepasu (I'TT), saranbHoro 6i1ipy6iHy
Ta Moro ¢pakiiil y cMpoBaTLi KpoOBi), a TaK0X
IIOKa3HHUKIB BYIVIEBOJHOr0 (BH3HAueHO piBeHb
nykpy, iHcysiny, C nmentuay, riiKo3uJbOBaHOIrO
reMor/ji06iHy y cMpoBaTIli KpoBi, a Takox po3pa-
XOBaHO iHJeKc iHcyniHope3ucTeHTHOCTI HOMA)
Ta JliniiHoro o6MiHiB (Joc/1i/>)keHO piBHi 3araJib-
Horo xoJiectepuny (3X), sninonpoTeifiB HU3b-
koi winbHocTi (JIITHIL), ninonpoTeifiB Bucokoi
mwinbHocTi (JIMBIL), ninonpoTeigu ayxe HU3b-
koi winbHocTti (JIIIAHIL), Tpurniuepunu (TI) y
cupoBarTii KpoBi). BciM 06cTexxeHUM naljieHTaM
BUKOHYBaJI0CA YJIbTPAa3BYKOBe JOCJIIP)KEeHHH Op-
raHiB YepeBHOI NOPOXKHUHMU.

[Ipy1 aHTpONIOMETPUYHOMY AOCJIi/PKEHH] ITpo-
BOJWJIM OLIIHKY 3pOCTY, Bard Tijla i BiAIIOBiZHO
Ao pekomeHzanii BOO3, po3paxyBasu NOKa3HUK
ingekcy macu Tina (IMT), nmpu skomy IMT 16,0
i MeHIle BiAnOBilaB BUpakeHOMY AedillUTOBI
Macu Tija; 16,0-18,5 - HegocTtaTHIM Maci Tina;
18,0-24,9 - HopMasbHiN Maci; 25,0-29,9 - Haa-
MipHil Maci; 30,0-34,9 - oxupidHio | cTynens;
35,0-39,9 - oxwupinHto Il ctynens; 40,0 i 6inb-
uie - oxkupiHHIO Il cTynens.
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Jiarno3 HAXKXII/MAXXII BucTaBisiu BiJi-
NOBiHO A0 YMHHUX KpUTepiiB yHidikoBaHOTO
KJiHiuHOrO npoTokosy (Hakaz MO3 Ykpainu
Ne 826 Bif 06.11.2014 p.) Ta K/IiHIYHUX HACTAHOB
EASL-EASD-EASO 3 fiarHOCTHKH i Tepanii JaHux
nayieHTiB. CTyNiHb ypa)KeHHs Ne4YiHKM BU3Ha-
YaJIM 3a J0IOMOr0I OHJIAUH-KaJIbKYJATOPIB, a
caMe - oHJIalH ¢ibpoTecty, Fibrosis 4 calculator
(FIB-4), NAFLD fibrosis score (NFS), Fibrolndex,
a TaKoXX KOMepLiWHOIo JiLleH30BaHOTO TeCTy
FibroMax. XBopuM 1 rpynyd TakoXX NpPOBeAEHO
€JIaCTOMETPII0 Ta CTeaTOMEeTpil NeYiHKHU.

Y o6cTexeHUX XBOPUX OLLiHEHO piBeHb CH-
pOBAaTKOBOI'0 TpesiiHy 3a JO0NOMOroK iMyHO-
depmenTHOro aHanizy (IPA) (Tect-cucremu
RayBio® Human/Mouse/Rat Ghrelin Enzyme
Immunoassay Kit, BigmoBiiHO MeTOJUKH BU-
po6Huka). [lokasHUK JeNTHHY (TecT-cUCTeMU
Tecan Sunrise, LDN, HiMmeuuuHa) Ta pe3ucTuHy
(peaktuBu ¢ipMu Mediagnost, HimeuunHa) y
CUPOBATIi KPOBi JOCHI[KYBaJu 3a LOIOMOIOI0
[®A. BusHaueHO MOKA3HUK MeJIATOHIHy y cu-
poBaTLi KpoBi 3a [ONOMOrol paZioiMyHHOIO
aHaJi3y i 3 BUKOpUCTaHHAM TecT-cucteM (LDN
Labor Diagnostika Nord GmbH, HiMmeuuuHa) Ta
IIOKa3HUK CEpOTOHIHY y CUPOBaTILi KpoOBi 3a J0-
OMOro BHCOKOepeKTHBHOI pijUHHOI XpoMa-
Torpadii Ha xpomaTorpadi Agoilent 1100, Buko-
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puctoByrouu TecT cucteMu Agilent Technologies
(CIIA). PiBenb iHcyniHomoai6Horo daktopa-1
(comatomenuny-C) BH3HaYa/u 3a [JONOMOTOIO
iIMYHOXIMIYHOTO MeTOLy 3 XeMIiJIIOMiHeCleHT-
How Jeteklieo (CLIA) BUKOPUCTOBYIOYHM TeCT-
cuctemu Immulite (Siemens AG, HimeyuyuHa). Pi-
BeHb THpeoTponHoro ropmony (TTI) y cupoBart-
Ll KpOBI BU3Ha4yaJ/I4 3a JOIOMOT00 iMyHOXIMiY-
HOTO METOJy 3 eJIeKTPOXeMIiJIIOMiHeCLeHTHO
netekiieto (ECLIA) 3a fomoMororw TecT-CUCTEM
Cobas 6000/ Cobas 8000 (Roche Diagnostics,
[lIBeitnapis).

AHani3 i 06po6Ka OTpUMaHUX pe3yJbTaTiB
3JjifiCHIOBasIacsl 3a JOINOMOTOI0 KOMII'IOTepHOI
nporpamu Statistics for Windows v.10.0 (StatSoft
Inc, USA) 3 BUKOpPHUCTAHHSM MapaMeTPUYHUX i
HellapaMeTPUYHHUX MeTO/IB OLIiIHKH OTPUMaHUX
pe3yabTaTiB.

Yci npouenypH, 10 NPOBOAUNIUCA B MexXax
JOCHiKeHHs, BiANOBiJaJiu €eTUYHUM CTaHZAap-
TaM eTUYHOI KOMicii Ta noJsiokeHHAM [esbCiH-
CbKOI JieKJapalil.

Pe3yibTaTH J0CHIAXKEHD
Ouinka npoBeJieHUX JOCJi)KeHb BKa3ye Ha
3MiHU TOPMOHAJbHOTO 6ajlaHCy B OpraHi3Mi y
nanieHTiB i3 ByrpoBo0 XBOpo60t0. 3MiHU MOKa3-
HUKIB HEHPOTOPMOHIB HaBeJleHOo y Tabuuii 1.
Tabauys 1

Iloka3HUKU HEHPOTOPMOHIB B 06CTEKEHUX

0O6cTexkeHi

ITokasHuK

KonTposbHa rpyna (n=30)

XBopi 3 AV Ta MAXKXII

1 rpyna (n=59) 2 rpyna (n=50)

CepoToHiH, MKT /2 342,15+7,21

231,25%3,12 ** 288,06+4,15 *+

MenaToHiH, nr/MJ 33,07+0,43

17,22+0,38 ** 26,12+0,24 *,+

IIpumimka: mMixc NOKA3HUKAMU KOHMPOJALHOI 2pynu ma o6cmexceHUMU X80puMu pisHuys cmamu-
cmuvHo docmosipHa: * - p<0,05; ** — p<0,01; Mixc nokasHukamu y xeopux 1 ma 2 epyn pizHuys cmamu-

cmuvHo docmogipHa: + - p<0,05.

OTpuMaHi fgaHi cBijuaTh NP0 3MeEHILEH-
HA piBHA CEpOTOHIHY Ta MeJIaTOHIHY y XBOPHUX
3 akHe. [Ilpy 1npomy, 6inbll BUpaKkeHi 3MiHU
JliarHocToBaHoO y mauieHTiB 1 rpymnu (xBopi 3

MAXXII y noeiHaHHI 3 akHe).

[IpoBeseHO OLIHKY piBHA TOpPMOHIB-pery-
JSITOpiB MeTaboJliYHUX NpoLeciB B oOpraHismi
(Tabu. 2).

Tabauys 2

[loKa3HMKHU FOPMOHIB B 06CTEKEHUX

06cTexkeHi

Ioka3sHukK

KonTpoabHa rpyna (n=30)

XBopi 3 AV Ta MAMKXII

1 rpyna (n=59) 2 rpymna (n=50)

['peniH, Hr /M 109,26%2,41

62,14+1,45* 155,13+0,78*++

Pe3ucTuH, Hr /M 5,44+0,12

30,61+0,20***+ 20,17+0,25**
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6,48+0,10 45,27+0,16%**+ 31,08+0,22***
JlenTuH, HT /MJT

3,22+0,06 24,11+0,09***+ 14,89+0,15**
IGF-1, ur/mn 148,22+1,25 108,23+4,55* 191,05+2,34*++
TTI, Mmx/Mn 2,87+0,12 1,08+0,09** 1,46+0,23**+
[aCcyniH, Og /M 7,59+0,21 39,23+0,45%F*+ 26,09+0,33**

[Ipumimka: Mixc NOKA3HUKAMU KOHMPOALHOI 2pynu ma o6cmexceHuUMU X80puMU pisHUYsi cmamu-
cmuyHo docmosipHa: * - p<0,05; ** - p<0,01; *** - p<0,001; mixc nokazHukamu y xeopux 1 ma 2 epyn

pizHuUYys cmamucmu4Ho docmosipHa: + — p<0,05; ++ - p<0,01.

BcTaHOBJ/IEHO 361/IbIIIEHHS] PiBHA TPeEJIiHY Y
xBopux 3 AV 2 rpyny, ToAi K y nagieHTiB 1 rpy-
N4, HaBNaKH, AiarHOCTOBAaHO HMOro JOCTOBipHe
3MmeHmeHHs (p<0,01). MakcuMaJibHI TOKa3HUKHU
JIENITUHY Ta pe3UCTUHY 3adikCOBaHO y NAILiEHTIB
npu MAXKXII (36i/sblIeHHS PiBHSA PE3UCTHHY A0
30,61+0,20 ur/mu npu HopMi 5,44+0,12 Hr/mna
y KoHTpoJibHOI rpynu (p<0,001). Taka >k TeH-
JeHLiA MPOCJiAKOBYETbCA | MPU aHaJi3i piBHA
IGF-1 y cupoBarii KpoBi B 06CTeKeHUX XBOPHUX
(MakcuMasibHi 3HaYeHHsA npu AV Tta MAXKXIT -
36isbmieHHsa g0 208,23+4,55 Hr/mJs npu HOp-
Mi 148,22+1,25 Hr/MJ y KOHTPOJIBHOI TPynu —
p<0,05).

[IpoBeneHi pochaifpkeHHA BKa3ywTb Ha Ti-
nepiHcy/iHEMil0 B 060X rpymnax XBOPHUX i3 By-

IPOBOI0 XBOPO6OI0, MPOTe GibLI BUpPaXKEHi A0-
CTOBIpHI 3MiHH, 1O CBiAYaTh MPO iHCYJIiIHOpe-
3UCTEHTHICTb BCTAaHOBJIEHO Y XBopuX 1 rpymu
(30inbIIeHHS MMOKAa3HUKA iHCYJIiHY Y CHPOBATI
kpoBi 10 39,23+0,45 Oxn/mi). Pieeus TTT y cu-
pOBaTLi KPOBI Y NalLi€EHTIB i3 ypaxKeHHSAM IIKipH
He 3MEHIINBCA HIKYE MOKa3HUKA KOHTPOJIbHOI
rpymu, npoTe y XBopux 1 rpynu nokasHuk TTT
JIOCTOBIpHO OYB HM)KYe 3a TaKi AaHi y MalieHTiB
2 rpynu (p<0,05).

OuiHeHO 3B’130K Mi)K NMOKa3sHUKaMH JOCJIi-
JDKyBaHUX HaMH TOPMOHIB-peryJjsTopiB MeTa-
OOJTIYHUX MPOLIECIB B OpraHi3aMi Ta MOKa3HUKaMH
(YHKIIIOHA/IBHOTO CTaHy IMeYiHKH, JimigHoro Ta
BYIJIEBOAHOTO OOMiHIB, a TaKOX 3MiHOIO MOKa3-
Huka IMT (ta6.. 3, 4, 5).

Tabauys 3

3icTaB/IeHHS1 aHTPONOMETPUYHMX AaHHUX i3 piBHeM IGF-1 y 06cTexkeHMX XBOPUX

PiBens IGF-1, Hr/ma

IMokasHuk IMT

06cTexeHi XxBopi

1 rpyna (n=59)

2 rpyna (n=50)

Hopmasbna Bara Tina

r=0,64; p<0,05

r=0,52; p<0,05

HapmipHa Bara Tisa

r=-0,80; p<0,01

r=-0,66; p<0,05

Oxupinnsa I ct.

r=-0,76; p<0,01

Oxxupinns II cT.

r=-0,80; p<0,01

3a JaHUMMH CTaTUCTUYHOIO aHaJi3y, piBeHb
comatoMenMHy-C HEraTUBHO KOpEJIO€E 3i 36i/b-
eHHAIM nokasHuka IMT, mio BianoBigae HagMip-

Hi#t Basi Tisia Ta oxkupinHo I cT. Ta Il cT. mepeBax-
HO y nayieHTiB 1 rpynu.

Tabauys 4
3icTaB/ieHHA piBHS TPaHcaMiHa3 i3 piBHEM ropMoOHIB y 06CTeKeHUX XBOpuX 1 rpynu
TpaHcaMiHa3u CMPOBAaTKU KPOBI
INokasHuK
AJIT ACT
['pesiH, Hr /MU r=-0,78; p<0,01 r=-0,76; p<0,01
Pe3ucTuH, Hr /M r=0,78; p<0,01 B
JlenTUH, HT /MJT r=0,72; p<0,05 r=0,64; p<0,05
IGF-1, Hr/mn r=-0,80; p<0,01 r=0,64; p<0,05
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TTT, MkOM r=-0,70; p<0,05 _
CepoToHiH, MK/ r=0,80; p<0,01 r=0,64; p<0,05
MesiaToHiH, nr/MJ r=0,76; p<0,01 _

KopensauiiHuii aHani3 MiX aKTHUBHICTIO
TpaHCaMiHa3 y CHUpOBaTLi KpOBiIi NpoOBeJEeHO
Jiviie y XBopux 1 rpymny, y 3B’13KYy i3 BiICyTHICTIO
3MIH y NOKa3HUKaxX QYHKIiOHAJbHOIO CTaHy Ie-
4yiHKH B 06CcTexxeHuX 2 rpynu. [Ipu nbomy, BcTa-
HOBJIEHO, 1110 piBEHb HEHPOTrOPMOHIB CEPOTOHIHY
Ta MeJIaTOHIHY KOPeJIIO€ i3 aKTUBHICTIO 3anajeH-

HA y nedinui. 36inbmeHHs piBHa [GF-1, nenTuny
Ta pe3UCTUHY TaKO0X KopeJsiroe i3 piBHeM AJIT y
xBopux 1 rpynu. [Ipu upomy, /15 xBopux 1 rpynu
KOpeJIaLiHUN 3B’I30K MiX coMaToMeAUHOM-C
Ta AJIT - HeraTuBHUM. 3MeHuIeHHd piBHA TTI Ta
rpeJiiHy TaKoXX HeraTUBHO BIJIMBA€ Ha QYHKIio-
Ha/IbHUH CTaH NeYiHKH.

Tabauys 5

3icTaB/JeHHA NOKa3HMKIB ByVIeBOAHOIO Ta JIiMiJHOT0 00MiHY i3 piBHEM rOpMOHiB
y 06CTeKeHUX XBOPUX

O6cTexeHi XxBopi
— 1 rpyna (n=59) 2 rpyna (n=50)
Iloka3HUKM BYIZIEBOAHOIO Ta JiMiAHOro 06MiHy
T IHCY/1iH T IHCyniH
I'peniH, Hr /M r=-0,80; p<0,01 r=-0,82; p<0,01 r=0,60; p<0,05 r=0,72; p<0,05
Pe3ucTuH, Hr /M r=0,80; p<0,01 r=0,76; p<0,01 B _
JlenTHH, HT /MJT r=0,88; p<0,01 r=0,78; p<0,01 _ _
IGF-1, Hr /M r=0,92; p<0,01 r=0,84; p<0,05 r=0,68; p<0,05 r=0,66; p<0,05
TTI, MKkOMII r=0,80; p<0,01 r=0,86; p<0,01 _ r=0,54; p<0,05
CepoToHiH, MKT /1 r=-0,92; p<0,01 r=-0,88; p<0,01 r=-0,80; p<0,01 r=-0,68; p<0,05
MenaToHiH, nr/MJ r=0,70; p<0,05 r=0,80; p<0,01 r=0,66; p<0,05 r=0,70; p<0,05

KopessaniiHui aHa i3 BKa3ye Ha 3a/1€XKHICThb
Mi>XX TOpPMOHaMU-pe3yAATOpaMHU alleTUTY Ta Me-
TaboJIIYHUX MPOIECiB epeBaXKHO B MallieHTiB 1
IpynH i3 MOKa3HUKaMH QYHKILIOHAJIBHOTO CTAHY
MeYiHKU Ta MOKAa3HUKIB JIIMIHOTO 1 BYIJIEBOJ-
HOro o0MiHiB. BoiHO4Yac Mixk piBHEM TpeJiiHy Ta
CEepOTOHIHY BCTAaHOBJIEHO HETaTUBHA KOpeLlis.
Cutir 3a3HAYUTH, 1[0 B NALIEHTIB 2 rpynu (XBopi
3 aKHe, 6e3 ypaXkeHHd MeviHKH) piBeHb iHCY/TiHY
Ta TPUIJILEPUIB TAaKOXK 3aJ€XUThb BijJ, TOPMO-
HaJIbHUX 3MiH.

OTxe, K CBilYaTb OTPHMMaHIi pe3yJbTaTH, y
XBOpUX 3 Acne vulgaris, 0co61MB0 npu Horo no-
eaHaHHi i3 MAXKXII BU3Ha4Ya€eTbCA 3MiHM y PiB-
HAX pery/asiTOPHUX ropMoHiB. [opMoHU-perys-
TOpU MeTaboJIiYHUX MPOLEeCiB BIJIMBAIOTh HA

NOKAa3HUKU QYHKIiOHAJBHOIO CTaHy MediHKH,
TaKO0XX Ha MOKa3HUKHU JIilliTHOr0 0OMiHy Ta BUpa-
JKEHICTb iHCYJIIHOPE3UCTEHTHOCTI.

BuCHOBKH

1. ¥ xBopux 3 AV ta MAXKXII BUsiBJIeHO TO-
pylIeHHs piBHiB HEUPOrOPMOHIB CEPOTOHIHY Ta
MeJIAaTOHiHY, @ TAKOXX TOPMOHIB-PETrYJAATOPIB Me-
Ta6oJIiYHUX TPOIIECIB.

2. Y xBopux 3 AV Tta MAXXII akTHBHICTB
ypakeHHd nediHky 3a piBHeM AJIT npsMo ko-
peJtoe i3 piBHEM pe3UCTUHY, JENTUHY Ta MeJa-
TOHIHY | HEraTUBHO KOpeJIKE i3 NOKa3HUKOM
comaroMmenuHy-C, rpesiny ta TTL.

KoHuiKT iHTepeciB: aBTOpU mMOBigoMJIs-
I0Tb PO BiJICYyTHiCTh KOHQJIIKTY iHTEepeciB.
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BMJIUB FOPMOHIB rnNo®I3APHO-TUPEOIAHOI CUCTEMMU
HA AIANbHICTb WAYHKOBO-KULLKOBOIO TPAKTY
(Ornaa NTEPATYPU)

Timawee B. B. (ORCI:D https://orcid.org/0000-0001-9432-3318),
Hepé6ak M. A. (ORCID: https://orcid.org/0000-0003-4791-4080)

JBH3 «Yaczopodcbkuil HayioHaabHUll yHigepcumemy, kagedpa ghakyibmemcobkoi mepanii, meduuHudi
¢akyabmem, m. Yaiczopod

Pe3rome. Bcmyn. ¥ ocTaHHE JecATHPIYYA NOCTAJN0 aKTyaJbHe NMTAaHHA B3a€EMOJAIl TUpPeOIJHOI Ta HeTH-
peoifHoi naToJiorii. lle 06yMOBJIeHO TOKpaLleHHSM J1iarHOCTUKU Ta 3pOCTAaHHSAM YK C/a XBOPOO SIK TPaBHOI, Tak
i muTonoAi6Hoi 3a103U. OKpiM I1bOr'0, 0CTAHHIM YacOM OTPUMaHi HOBI JJaHi PO 3MiHYy TUPEOIIHOTO CTATYCy MpU
HeTHPEeOiJHUX 3aXBOPIOBAHHSX.

Mema docaidscenHs. [IpoBecTH aHai3 JIiTepaTypHUX JXKepeJl i3 IUTaHb BUBYEHHS IATOreHETUYHOTO BILJIU-
BY TOpMOHIB rino¢izapHo-THpeoifHOI CUCTEMU Ha JisJIbHICTb LIIYHKOBO-KUIIKOBOTO TPAKTY.

Mamepiaau ma memodu. IlpoBeZieHO aHai3 JiTepaTypHUX JxKepeJi, IPUCBSIYeHUX BUBYEHHIO B3aEMOJII TU-
peoinHoi Ta HeTUpeoigHol nmaTtosorii. [Tomyk iHopmauii Bif6yBaBcs B Takux 6a3ax: Scopus, Web of Science,
PubMed, EBSCO, The Cochrane Library, Oxford academic, EMBASE, Global Health.

Pe3ynbmamu docaidxceHsb. Y pe3yabTaTi NPOBeleHOTO aHasli3y OTPUMaHO JaHi Mpo Te, 110 nepebdir eHofo0-
KPUHHHUX 3aXBOPIOBAHb 4acTO CYNPOBOKYETbCA YPAXKEHHAM IIJIyHKOBO-KUIIKOBOTO TPAKTy Pi3HOMaHITHOTO
XapakTepy. P/ HaykoBIiB TOKa3aay, 1[0 TUPEOiIHI FOPMOHHU MOCUIIOITh CEKPETOPHY aKTHUBHICTD IIJIyHKOBUX
3aJs103 yepes3 JucyHLi0 cUcTeMU «riloTanamyc-rinodis-nepudepiiiHi eHJOKPUHHI 3a/103U», IKa Ma€ peryJo-
10YMH BIVIMB Ha QYHKLiOHYBaHHS eHJJOKPUHHOI Ta BeTreTaTUBHOI HepBOBOi cucTeM. OKpeMi aBTOPH BKa3ylOTh Ha
Te, 1110 3aXBOPIOBAHHSA LIMTONOAi6HOI 321031 B HU3Lli BUNIaJIKiB CyNPOBO/KYETHCS peLiINBAMU BUPA30K LIJIyHKa
Ta JBaHaJLUATUNANO0I KUIIKU. luchyHKIiA riloTasmaMyca COpUsie PO3BUTKY AUcOYHKIil BereTaTUBHOI HEPBOBOI
cucTteMH i nepudepiiHUX eHJOKPUHHUX 3a/103 (HacaMIlepes HaJHUPHUKIB, IUTONOAIOHOI 3a/103H, CTaTEBUX 3a-
J103). lesiki aBTOpU BKa3yIOTh Ha 3a/1€XKHICTb UX GYHKIiN Bif TpuBasocTi TUpeoifHoi gucyHKLii. [HIIa rpyna
JOCJIIIHUKIB CTBEP/KYE, L0 TP HAZMIPDHOMY PiBHI ITIIOKOKOPTHUKOIZIB TaKOX NiIBUILYETbHCA KUCIOTO- i IIeNCU-
HOYTBOpIOI0YA QYHKII LIIJIYHKA, 3aTPUMYIOThCS pereHepaTUBHI POLlecH B racTPOAyo/ieHalbHil 30Hi, 1[0 MOXe
NPU3BOAUTH 10 YTBOPEHHS epo3il i Bupa3ok. Ha3BaHi Bullle BiJoMOCTi [J03BOJISIIOTh 3pOOUTHU BUCHOBOK, 1110 XBO-
pi, AIKi MalOTh racTpoAyo/ieHa/lbHy NaTOJIOTi0 3aNajJbHOr0 XapakTepy Ha ¢oHi rinodyHkuii murtonoaioHoi 3a-
JIO3W, MOXKYTb MaTH crneludiuHi 0co6auBOCTI KJIiHiIKH, MopdoJiorii Ta 6ioxiMii. Oco6MBOCTI KJIiHIYHOTO IPOSIBY
rinoTHpeosy, 1[0 HALlapPOBYIOThCA Ha KJACUYHY CHMITOMAaTHUKY XpPOHIYHOI'O TaCTPUTY Ta BUPa3KOBOI XBOPOOH,
TaK0>X MOXYTb CTAHOBUTH CKJIaJIHICTb NIPY AiarHOCTHULi 3aXBOPIOBAHb LIVIYHKA Ta JBaHaAATHIAIO0] KUILKH.

BucHoeku. BpaxoBy1o4M cyleped/JMBUN XapaKTep JiTepaTypHUX JJaHUX PO NopylieHHA QyHKIil TpaBHOTO
TpaKTy NpU TUPeOifHiN AuchyHKLII Ta HeJOCTAaTHE IX MaTOoreHeTUYHe OOI'PYHTYBaHHs, HeoOXiJHI mojanbuli
JOCHiPKEeHHS.

Kiro4oBi cioBa: racTpofyosieHalbHa NaTOJIOTis], BUPa3KOBa XBOp006a, racTPUH, NeNCUHOTeH, TUPeoiJHa
JucyHKI s, rinoTHpeo3, THPEOTOKCHUKOS.

Effects of the Pituitary-Thyroid Axis Hormones on Gastrointestinal Function
(A Literature Review)
Timashev V.V.,, Derbak M.A.

Abstract. Introduction. Over the past decade, the interaction between thyroid and non-thyroid pathology
has emerged as an important issue. This is largely due to advances in diagnostic methods and the increasing
prevalence of both gastrointestinal and thyroid diseases. In addition, recent studies have provided new evidence
regarding alterations in thyroid status in the context of non-thyroid disorders.

Aim of the study. To analyze the literature concerning the pathogenetic effects of pituitary-thyroid axis hor-
mones on gastrointestinal function.

Materials and Methods. A literature analysis was conducted focusing on the interaction between thyroid and
non-thyroid pathology. The information search was performed in English-language databases, including PubMed,
JNM Journal, and Oxford Academic.
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Results. The analysis revealed that the course of endocrine diseases is frequently accompanied by gastroin-
testinal involvement of varying nature. Several researchers have demonstrated that thyroid hormones enhance
the secretory activity of the gastric glands through dysfunction of the “hypothalamus-pituitary-peripheral en-
docrine glands” system, which exerts a regulatory influence on both the endocrine and autonomic nervous sys-
tems. Some authors report that thyroid disorders may, in certain cases, be associated with recurrent gastric and
duodenal ulcers. Some investigators emphasize that these functions are dependent on the duration of thyroid
dysfunction. Another group of researchers suggests that excessive glucocorticoid levels also augment gastric acid
and pepsin secretion, while impairing regenerative processes in the gastroduodenal zone, potentially leading to
erosions and ulcer formation. Taken together, these findings suggest that patients with inflammatory gastroduo-
denal pathology in the setting of thyroid hypofunction may exhibit specific clinical, morphological, and biochemi-
cal features. The clinical manifestations of hypothyroidism, superimposed on the classic symptoms of chronic

gastritis and peptic ulcer disease, may complicate the diagnosis of gastric and duodenal disorders.

Conclusion. Given the contradictory nature of the literature regarding gastrointestinal dysfunction in thyroid
disorders and the insufficient pathogenetic substantiation of these findings, further research is warranted.

Key words: gastroduodenal region, peptic ulcer disease, gastrin, pepsinogen, thyroid dysfunction, hypothy-

roidism, thyrotoxicosis.

Bcryn

OaHi€l0 3 aKTyasJbHUX NPOGJIEeM OXOPOHU
3/10pOB’sl B YKpaiHi Ha cy4yacHoMy eTari € 3poc-
TaHH$1 3aXBOPIOBAHOCTi opraxiB TpaBJjieHHd [1].
flk 3acBiguye aHasi3 OKpeMUX HAyKOBILB, MPO-
BifiHe Miclie cepe/i 3aXBOpIOBaHb TPaBHOI'O TPaK-
Ty mocifjaloTb racTpoe3odareasbHa pedroKcHa
xBopo6a (I'EPX), ractpuTy, AyoAeHiTH Ta BUpas-
koBa xBopob6a (BX) [2]. Ha#iGisbin momupeHoo
NPUYMHOIO [IMX 3aXBOPIOBAHb € reJiiko6akTepHa
iHdekis, ska MoXKe NPU3BOAUTH [0 3aMajeHHs
Ta GopMyBaHHs BUpPa30kK [3]. OgHaK icHYE mini
psz iHIUX PpaKTopiB, AKi CIPUAIOTD BUHUKHEH-
HI0 TacTpoAyoJeHa/lbHUX 3axBoproBaHb. Cepen
HUX: CHOCi6 XUTTS, CTpeC, IPUAOM MeJJUKaMeH-
TiB, ClIaZIKOBA CXUJIbHICTh, MOPYIIEHHS MOTOPH-
KU LIJIYHKOBO-KUIIKOBOT'O TPAaKTY, 3aXBOPIOBaH-
HA MEeYiHKH, >KOBYHOTO MixXypa, NiALIJIYHKOBOI
3aJ103M Ta HOpPYLIEHHS POOOTH EHAOKPUHHOI
cuctemH [4].

@OyHKIIOHAJIbHUHM CTAH OpraHiB TPaBHOI CU-
CTeMU 3aJIeXKUTh Bif| CKJIaJHUX HEUpOTryMopaJb-
HUX PETYJATOPHUX MexaHi3MiB. OJHUM i3 HUX €
TiCHa B3a€MOZif MK TODMOHAaMHU €HJOKPUHHUX
3aJ103 Ta TaCTPOIHTECTUHAJIbHUMHU TOPMOHAMH,
10 NPOAYKYIOTbCA €HAOKPUHHHUMHU KJITHHaMU
KullleyHUKa [5,6]. /lBaHaAuATHIAA KHUIIKA €
CBOEPIAHUM «Trinmo¢dizoM» MIJIYHKOBO-KHUIIKOBO-
ro Tpakty (LIKT), a ii racTpoiHTecTHHANBHI rop-
MOHH 6epyThb y4acCTh y peryJsilii cekpelii, MoTo-
puKH, TPpodiKM KHUIIEYHHKA, 2 TAKOXK y PO6OTI
IHIINX €eHZOKPUHHUX 3aJ103.

He MeHII BaXKJINBUMU Ha CbOTOJHI 3a/M1lIa-
I0TbCS 3aXBOPIOBAHHS U TONO116HOI 3a/103H, AKi
BpaxkaloTb 6inbue 10% Jopocsoro HacesleHHs
3arasioM [7]. 3Bakaro4u Ha 3J]aTHICTb FOPMOHIB
I[13 B/IMBaTH Ha racTPOiHTECTUHAJIBHUN TOMEO-
CTa3, HeOOXiJIHO OI[iHIOBAaTH GYHKIiOHAJbHUN
CTaH 3a/1034 Ta 1l poJib y PO3BUTKY pPi3HUX 3a-

xBoproBaHb HIKT [8]. [TaTosoria 113 HeraTUBHO
BIJIMBA€E Ha CTaH cau30Boi obosoHku (CO) ra-
CTPOAYOJileHAaJIbHOI AiNAHKA JBOMa LJIAXaMU:
6e3nocepeHbO, BIUIMBAlOYM Ha MeTaboJsi3M Ta
pereHepallito eniTeito, i onocepeJKoBaHoO, B3a-
€MO/iI0OYU 3 TaCTPOIHTECTUHAJIBHUMHU TOPMOHa-
MU Ta 3MiHIOIOYH iX epeKTH [9].

Oco6JIMBO aKTya/IbHUM IHUTAHHS B3aEMOIi
THUPEOIAHOI Ta HETUPEOIAHOI MaTOoJIOTil MOCTaN0
B OCTaHHE JecaTupivus. lle o6yMoByieHO MoKpa-
IIEHHAM JIiarHOCTUKH XBOPOO LIUTONO/iGHOI 3a-
J1034 (11]3) Ta 3pocTaHHAM IX 4acTOTH. 3a JAaHUMHU
Pi3HUX aBTOPIB IBHUU rillepTUPEO03, AKUU BU3HA-
YAETbCSA SIK NMPUTHIYEHUH THUPEOTPOIiH (paHilie
THUPEOTPOIHUI TOPMOH) Ta BUCOKA KOHIIEHTPaLlisi
TpukdoaTupoHiny (T3) Ta/abo BUIBLHOrO THUPOK-
cuny (BT4), Bpakae npub6smsHo Big 0,2% mo
1,4% Jtopeit y BcboMy cBiTi. CyOksiHIYHME Ti-
nepTupeos, IKUHA BU3HAYAETHCA SIK HU3bKa KOH-
LleHTpalis TUPeOoTpOIiHy Ta HOpMaJbHa KOH-
neHTpanig T3 Ta BT4, Bpakae mpuGJIHU3HO Bij
0,7% 1o 1,4% nropeit y Bcbomy cBiTi [10]. Oxpim
LbOr'0, OCTaHHIM 4acOM OTPMMaHi HOBI JlaHi po
3MiHy THUPEOIAHOrO CTAaTyCy NPU HETHUPEOIIHUX
3axBoproBanHsAx (HT3) [11]. He3Bakatouu Ha
1le, HeMOMITHUMHU 3aJIUIIAIOTbCA 3aXBOPIOBAHHA
[13, mo mpoTikalTh CyOGKJiHIYHO, 6€3 03HaK ii
30i/bIIeHHS. K 3acBiuye psa AoCTiKeHb, Cy6-
KJiHiuHa naTtosioriga L3 Bigirpae BaKJUBY poJib
y BUHUKHEHHI Ta HeCHpPUSTIUBOMY IepeGirosi
HU3KHU PO3MOBCIO[KEHUX | BaXKKUX CEPLLEBO-CY-
JAUHHUX 3aXBOPIOBAaHb, TacCTPOEHTEPOJIOTIYHUX,
HEPBOBO-IICUXIYHUX, XBOPOO pPENpPOAYKTHUBHOI
CHUCTEeMH, aBTOIMyHHHMX Ta iHImMX [12,13,14].

3pocTaHHS KiJbKOCTi BUNAAKIB MOEAHAHOI
THUpeoigHOiI AUCPYHKII 3 racTponaToJIoTieEr
norpebye mNOIIM6GJEHOTO BHUBYEHHS MPUYUH
B3aEMO3B’SI3Ky LUX MPOIECiB, 1[0 AACTb 3MOTY
3HU3UTU PU3UK PO3BUTKY OpPraHidYHUX yparkeHb



KT Ta cBO€EYacHO 3aCTOCYBaTU KOMILJIEKC He-
006XiIHUX JIIKYBaJIbHUX 3aX0/IiB.

MeTta pociigxkeHHd. [IpoBectu aHanis Ji-
TepaTypHUX JKepeJsl 3 NUTaHb BUBYEHHH N1aTO-
reHeTUYHOro BIJIMBY TOpPMOHIB rinodizapHo-
TUPEOILHOI CUCTEMHU Ha AiAJIBHICTb LIJIYHKOBO-
KHIIKOBOT'O TPAKTY.

Marepiasu Ta MeTOAU

[IpoBefieHO aHaJsi3 JliTepaTypHUX JpKepeJ,
IPUCBAYEHUX BUBYEHHIO B3aEMOJIil THUPeOigHOI
Ta HeTHUpeoifHoi naTtoJorii. [Touyk iHpopmanii
BifGyBaBcsA B HacTynHux 6asax: Scopus, Web of
Science, PubMed, EBSCO, The Cochrane Library,
Oxford academic, EMBASE, Global Health.

Pe3ysibTaTH J0CAiAKEeHb

Y pesyabrari NpoBeAeHOro aHadizy MiAT-
Bep/pKeHO JlaHi Ipo Te, 1110 nepebdir eHoJ0KpHH-
HHX 3aXBOPIOBAaHb YacTO CYNPOBOKYETHCA ypa-
KeHHSIM IIJIYHKOBO-KHUIIKOBOTO TPAKTy pi3HO-
MaHITHOro xapakTepy. PAs HayKoBLIB NOKasaJy,
1110 TUPEeOiHi TOPMOHU NOCUJIIOIOTh CEKPETOPHY
aKTHUBHICTb LIJIYHKOBUX 3a/03 4yepe3 AUCHYH-
I[il0 cucTeMH «rinoTanamyc-rinodis-nepudepiii-
Hi eHJJOKpPUHHI 3a/103U», sIKa Ma€ PeryJindui
BIJIUB Ha QYHKLiIOHYBAaHHA €HJOKPUHHOI Ta Be-
reTaTUBHOI HepBOBoi cucTeM [15]. OkpeMi aBTOpH
BKa3ylOTb Ha Te, 1110 3aXBOPIOBAHHSA ILUTONOAi0-
HOI 3aJ103Y B HU3LI BUNIAJKIB CYNIPOBOAXKYETbCA
penyyMBaMU BUPa30K LIJIYHKA Ta JBaHaAUATHUIIA-
Jioi KUIIKH [16]. CuMnTOMY, OB’13aHi 3 LLJIYHKO-
BO-kuIIKOBUM TpakToM (ILKT), iHoai € ocHOBHU-
MU CKapraMH y NMalj€HTIB 3 eHJOKPUHHHUMHU 3a-
XBOpIOBaHHAIMHU [17]. BusaBaeHHs naToJiorii Tpas-
HOTO TPAKTy CIOCTepiraeTbcs npu AUCPyHKLIT
IIUTONOAIOHOI 3a/103U, LIyKPOBOMY AiabeTi, aje
Jlikapi MeHIlI 06i3HaHi 3 raCTPOEHTEPOJIOTTHHUMU
nposiBaMM LIMX XBopoO [18].

Pan pocniiHUKIB LOBOAATE BUCOKY 4acTo-
Ty rinepTUpeo3y cepesi XBOPUX Ha BUPA3KOBY
XBOpPOOy Ta NOSICHIOIOTHL ii BUHUKHEHHSI TUM,
o AUCOYHKIIifA MapacuMNaTU4YHOrO BifAiny Be-
reTaTUBHOI HEPBOBOI CUCTEMU NIPU rinepTUpeosi
BeJie [0 NOCUJIEHHA IEepUCTAJbTUKU I TOHYCY
LIJIYHKA, NOCTYIIJIEHHA B JBAaHALIATUIIANY KUILI-
Ky KHUCJIOIO IIJIYHKOBOIO BMICTY, HiJBUILEHHA
cekpenil co/IIHOI KUCJOTU OOK/IaJIOBUMH KJli-
TMHAaMM Ta IelNCUHAa TOJIOBHUMU KJITHHAMU
LIJIYHKOBHX 3aJ103, 3pOCTaHHA CeKpeLii racTpu-
Hy [19,20].

Nogami M. Tta cniBaBTOopu (2021) KOBOASTS,
1110 [IPY HAZIMipHOMY PiBHI TUPEOIJHUX TOPMOHIB
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NiJABUILYETBCA KUCJIOTO- i NEeNCHMHOYTBOPIOYa
byHKIIT HITYHKA, 3aTPUMYIOThCS pereHepaTUBHI
NpOLIeCH B racTpoAyoZileHalbHIN 30Hi, 110 MOXe
NPU3BOJUTHU [0 YTBOPEHHA epo3ii i BUpa3oK.
BuzinAawoThe HaBiTh LIJIYHKOBO-KHUIIKOBY GOpMY
TUpeoTokcuko3y. HynoTa Ta 6/1t0BaHHA (3a Bia-
CYTHOCTi THPEOTOKCMYHOIO KpU3y) po3rasja-
I0TbCSl, IK O3HAKU THXKOI GOPMU TUPEOTOKCHU-
ko3y [17]. Kopelicbki BueHi mif kepiBHUIITBOM
Shim S (2010) noBoAATS, 1[0 6Y/b-sIKe MOPYIIEH-
He 3 60Ky LIKT (oco6suBoO fiiapes Ta 6/10BaHHs )
€ NepesBICHUKOM TUPEOTOKCHYHOI'O KpHU3Y, 110
noyrHaeThbced [21]. Takox icHYIOTh AaHi, siki BKa-
3yI0Tb Ha MOXJIMBUHM BIJIMB peLiMJUBIB THUpeO-
TOKCHMKO3Y Ha 3aroCTpeHHs1 BUPa3KoBOi XBOpOOU
racTpoAyoeHa/lbHOl AiJIAHKHU.

BoziHo4ac icHye 1 iHIIa cynieped/iMBa JyMKa,
fKa JOBOAUTb NpPUTHiYyBaJlbHUN ePeKT TUpeo-
IJHMX TOPMOHIB Ha LJIYHKOBY CEKpeLil IpHU
JIOBrOTPUBAJIOMY Nepebiry 3axpoproBaHHs. [Ipu
He3Ha4yHil TPUBaJIOCTi 3aXBOPIOBAHHS i JIETKOMY
Horo nepe6iry (I Ta Il cTyneHi THpeOTOKCUKO3Y)
KUCJOTHICTb Ta ¢epMeHTaTUBHA aKTUBHICTb
IIJIYHKOBOI'O COKY 36i/bIIyIOThCS, a yepe3 3-5
POKIB CIIOCTepiraeTbCc BUpAXKeHaA TeHJeHLid
Jl0 3racaHHA CeKpeTOPHOI aKTUBHOCTI LIJIYHKO-
BUX 3aJ103, 0COGJIMBO NPU TAKKIN GopMi TUpeo-
TOKCUKO3Y. ¥ TaKHX BUIAJKaxX CEKpeTOpHa He-
JOCTATHICTDb LUJIYHKA BUHUMKAE 3HAYHO paHille i
B [IOJQ/IbLIIOMY NPU3BOAUTH A0 axijuii [22].

3HMKeHHS1 KUCJI0TONPOAYKYBa/JbHOI QyHK-
Uil NJIyHKa NpPUA TUPEOTOKCUKO3i 3a3BUYal IO-
SCHIOIOTb (QYHKIiOHAJbHUMU 3MiHaMM CeKpe-
TOPHOTO anapaTy LIJIYHKa, [I0B’I3aHUMM 3 Tillep-
pPEeaKTHUBHICTIO CUMIIaTUYHOI HEPBOBOI CUCTEMU
MpU JaHOMY 3aXBOpIOBaHHi [23].

[IpoTe nepeKOHJMBUX [0Ka3iB Ha KOPUCTb
Liel rimotresu JOoCTaTHbO Maso. binbm mepe-
KOHJIMBOKO € TOYKa 30py, 3TiiHO 3 SAKOI 3HHU-
>KeHHS1 aKTHUBHOCTI O6Jykalo4yoro Hepsa (mapa-
CUMIIATUYHOI HEPBOBOI CUCTEMHU) € KJIOYOBUM
dakTOpoM y NpUrHiueHHi cekpellii IJIYHKOBOTO
COKY, a He TIJIbKY NPSAMUN BIJIUB CUMIATHUYHOL
HEPBOBOI cucTeMU [24].

3a ganumu ilhan M. Ta cniBaBT. rinoTupeos
MOXe BIJIMBAaTU Ha MOTOPHUKY CTPaBOXOJLy ye-
pe3 CKOpOoYeHHS TPUBAJOCTI po3ciabseHHA Ta
3HIKEeHHs1 BiZiIcOTKa po3ciab/ieHHsl HaBiTb Yy
NaLieHTiB 6e3 6yAb-AKUX IIJyHKOBO-KUILIKOBUX
cuMnTomiB [25].

3amanumu YaylaliO.,KiracS.,Yilmaz M. (2010)
Yy XBOPHUX Ha NENTUYHY BUPA3Ky JABaHAALATUIA-
JIOI KUIIKHU i3 MepBUHHUM TilIOTUPEO30M Ha TJi
AIT ¢yHkuioHanbHuM cTaH uwiyHka y 70,4%
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BUIIa/JIKiB XapaKTepPU3YETHCA TinoracTpuHeMiero
i 3HIKEeHHSIM KOHIleHTpallii erncuHoreHis [26].
['acTpoeHTepOJIOriuHI MPOSIBU TiNOTHUpPEO3y Ma-
I0Tb JaBHIO icTopiro. lle B 1930 poui A. Brown
ONMCaB aHOpeKcilo, 6ilib y BepxHid MOJIOBUHI
YyepeBa, AUCIIeNTHYHI PO3JIaJiH, 1110 CYTIPOBOKY-
10Thb rinotupeos. 3rogoM G. Jerman ta M. Means,
a BigTak M. BebGep, BiA3HayYa/M BUHHUKHEHHS Y
6inbiocTi xBopux axsnopriapii [27]. Doteval G. Ta
iH. y 1967 p. BCTaHOBUWJIU YITKY KOpeJIsLio MiX
CeKpelLi€lo KHCJIO0TH Ta CTAHOM CJIM30B0i 060J10H-
KU 1yHka [28]. Butonuenns COL, 3MeH1IeHHA
Macu Ta po3MipiB IIJIYHKOBHUX 3aJ103 BUABUJIHU
Basterve M. (1946) Ta Golding D. (1942). C. Baii-
HiTeH (1974) BiA3HauuB AWMHaAMIiKy rimoria-
3ii COLI npu rinotupeosi Ta nopsj 3 atpodieto
eHTepoJIi3alilo Ta BUpaXKeHYy JIEUKOLUTApHY iH-
dinbTpalin ca1130B0i 060J0HKH 1JIYHKA [29].

limoTupeos y cTtaHi KoMneHcanii BUKJIUKAE
rinoToHito HyHKa, aTpodito Horo cU30B0i 060-
JIOHKH, JiMbouuTapHy iHinbTparliito, MyniuHap-
HUM HaOPAK CTIHOK KMLIKIBHUKA. [HKO/IM y XBO-
pUX i3 riNOTUPEO30M CIIOCTepiraroThCsd TPUBAJIi
BaXKKI 3allOpy aX A0 KJIIHIKM KUIIKOBOI HElpo-
xigHocTi. Oco6/MBO 1i ABUIA XapaKTepHi /s
oci6 moxusoro Biky. BHacaigok atpodii COLI Ta
axJIOPriApil npu rinoTUpeosi NpoCTeKYETHCA I10-
pylieHHs MeTa60./1i3My BiTaMminy B-12, mjo o6y-
MOBJIIOE PO3BUTOK NepHilio3Hoi aHeMii (Dote-
vall, Walan, 1967, Bock, Witts 1963) [28].

Ha paHHIixX cTazifgx rinoTUpeoifHOro CTaHy
MaTOoJIOTI4YHI 3MiHM BUHUKAIOTh He JIMILE Y IIU-
Tono/i6HOM 3as03i, a i B iHIIKUX QyHKIiOHAb-
HUX cucteMax. [Ipu Bub6opi JikyBaHHSA Nalli€eH-
TiB i3 BUpPa3Ko0BOIO XBOPOOOIO LIJyHKA Ta [JBa-
HaJLIATUIIA/IO] KMILIKHU YV [TOEAHAHHI 3 NOpyIIeH-
HAM QyHKIiT mUTONoi6HOI 3271031 HEOGXiAHO
BpPaxOBYBAaTU INPOTUIOKA3aHHA Ta MOMXKJIUBI
no6iuHi epekTH npenapartis [/ JiKyBaHHS 1O-
pyILIEeHOTO0 TOPMOHAJBHOIO cTaTycy. Yacto BU-

. N
/NG /N
11 1

pasKoBa XBOopob6a IJyHKa Ta JBaHaALATHNIAIO0]
KUILIKU € IPOTUIIOKA3aHHAM [JI 3aCTOCYyBaHHA
npenaparis, 110 CTUMYJIIOIOTb abo rajbMylOThb
¢yHKIiIO WUTONOAIGHOI 3a/103U (MepKaszoJi,
KaJlilo mepxJsopar, Kajiio HoJauj), oCb YOMY Ji-
Kap 3MyILIeHUW NpPOBOAUTU IHAUBIAYaJTbHUHN
nigbip MeAuMKaMeHTO3HOro JiiKyBaHHs i yvac-
TO 3aCTOCOBYBATHU HeTpaJUlliiiHi 3aco6u, ki 6
cnpusiid HopMaJizanii yHKuUil muTonoaioHol
3aJI03U Ta He 3[iHCHI0OBaJH 6 MOJPa3HIOIYOro
BIJIMBY Ha CJIM30BY 00G0JIOHKY LIJYHKa Ta JiBa-
HaJLATUIIAIO0] KUIIKH.

HasBani Bule BioMOCTI JO3BOJIAKTH 3pO-
OMTU BHUCHOBOK, 1110 XBOpi, IKi MalOTb racTpo-
JlyoJleHa/IbHy naToJjiorito Ha ¢oHi TupeoigHOI
AUCcOYHKIIT MOXKyTh MaTu cnenudidydi ocobu-
BOCTi KJiHiKM Ta JiikyBaHHA. Oco6JuBOCTI Kiti-
HIYHUX MpOABIB, L0 HALIAPOBYITbLCA Ha KJa-
CUYHY CUMIITOMATHUKY XPOHIYHOI'O racTpPUTY Ta
BUPaA3KOBOI XBOPOOU, TaKOK MOXKYTb CTaHOBHU-
TU CKJAQJHICTb NpPU AIarHOCTUL] 3aXBOPHOBAHb
LIJIYHKY Ta JBAaHAALATUIANO] KUIIKH.

BucHOBKM

TakuM YMHOM, IIUTOMNOAIOHA 3a/7103a, -
XOM rOpMOHAJIbHUX 3MiH BIIJIMBAE HA JiAJIbHICTD
TPaBHOI CUCTEeMH, K B YMOBaX HEJLOCTATHOCTI,
Tak i B yMOBaxX HaJJIMLIKY TUPEOIJHUX TOPMO-
HiB, 110 MOTpPeOye YTOUHEHHS] OCHOBHHUX MAaToO-
reHeTUYHUX MexaHi3MiB. € migcTaBu BBaXkaTH,
110 CylepedysMBa OLIHKA pi3SHUMHU aBTOpPaMH
BIJIMBY TUPEOCTATUYHUX TOPMOHIB Ha LIJIYHKO-
BY CeKpelLil0o 3yMOBJIEHA Pi3HUM KOHTUHI€HTOM
JOCJIP)KyBaHUX XBOPHUX, Pi3HOMaHITHICTIO Jii-
KyBaJIbHUX IPUKOMIB, a TaK0OX BEJHUKOI KiJb-
KICTIO MeTOAUK [OCJi/PKeHHH ILIJYHKOBOI ce-
Kpellii, 1110 He [03BOJISIE 3pOOUTHU OCTATOYHUH
BHCHOBOK.

KonduikT iHTepeciB: aBTOpU mnoBigomJs-
I0Th PO BiJICYyTHICTh KOHQJIIKTY iHTepeciB.
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Abstract. Introduction Lyme disease remained one of the most widespread vector-borne infections, which
determined the relevance of studying its gender-specific clinical features.

Aim of the study. The aim of the study was to determine the clinical and diagnostic features of Lyme disease
in women with gynaecological complaints and to compare them with male patients.

Materials and methods. Statistical, serological, and comparative clinical methods were applied in the analysis
of medical records and symptomatology.

Results. A total of 342 clinical cases were investigated, including 193 women and 149 men. Among female
patients presenting with gynaecological complaints, serological testing confirmed Lyme borreliosis in 41.9%
of cases, which necessitated revision of the primary diagnosis and treatment approach. It was established that
67.8% of women reported chronic pelvic pain, 54.3% had menstrual irregularities, and 48.7% experienced neu-
rovegetative symptoms such as excessive sweating, headaches, and mood instability. The structure of complaints
in patints were analysed. We have obsrved in women aged 35-55 years, that manifestations of Borreliosis were
frequently misinterpreted as signs of climacteric syndrome. It was generalised that prolonged symptomatic gyn-
aecological treatment without addressing the infectious aetiology led to a 2.3-fold increase in the risk of disease
chronification. After the study we have summarised next - that timely recognition of non-specific somatic symp-
toms as potential manifestations of Lyme disease allowed for early interdisciplinary search and intervention.

Conclusions. Lyme disease presents with a wide complex of symptoms, presenting clear sex- and age-related
differences: women have gynecological/neurovegetative complaints in majority, men - mainly musculoskeletal
and neurological. Infection can influenced on female reproductive health, causing menstrual irregularities, dys-
pareunia, and diorder ovulatory function, most of which improve after antibiotic therapy. Diagnostic delays in-
creasing the risk of Chronic disease due to nonspecific, multisystemic manifestations and low clinical suspicion.
Interdisciplinary evaluation and repeat serological testing are essential; screening algorithms for women with
unclear gynecological complaints are recommended.

Key words: borreliosis, complications, diagnostic features, disease course, reproductive health.

Oco6iMBOCTI mepebiry 6opestio3y Ta TpyaHoOLi AudepeHLiHHOI AiarHOCTUKH
Typsinuys C.P, KopuuHcoeka 0.0, Typsinuys C.M., Konua I0.B., Ulyminina TP

Pe3ome. Bcmyn. XBopo6a JlaliMa 3a/uiianacs ofHi€0 3 HaMNOLMpPEeHIKUX TPaHCMiCUBHUX iHPEKIiH, 110
3YMOBUJIO aKTYaJIbHICTb JOCJIiKeHHs 1l reHAepHUX KIiHIYHUX 0COBJIMBOCTEN.

Mema docaidcerHs. Bu3HauuTH KaiHiKO-AlarHOCTUYHI 0c06/1MBOCTI XBOopo6H JlaiiMa y »kiHOK i3 rinekosio-
FiYHUMHU CKapramMu Ta INOPIBHATH IX i3 NpOABaMHU y YOJIOBIKIB.

Mamepiaau ma memodu. Bysio BUKOPUCTAHO CTaTUCTUYHI, CEpOJIOTIUHI Ta MOPiBHAJNBbHO-KJIiHIYHI MeToax
aHaJ1i3y MeJUYHOI JOKYMeHTallil Ta CHMIITOMIB.

Pesynemamu docaidscers. [lpoaHanizoBano 342 kiliHiYHI BUNIaAKy, cepe/t skux 193 cTaHOBUIIY XXiHKH Ta 149 -
YOJIOBIKM. Y MaLi€EHTOK i3 riHEKOJIOTIYHMMHU cKapraMu y 41,9% BunaakiB cepoJIOTiyHi JOCIiIKeHHS NiATBEPAUIN
HasBHICTb 60peJiio3y, 1110 3yMOBUJIO NEperJIs], NEPBUHHOIO AiarHo3y Ta TaKTHUKH JIiKyBaHHS. Bysio BcTaHOBJ/IEHO,
1110 67,8% KiHOK NOBiZOMJIS/IN TPO XPOHIYHUH 6isb y MasioMy Tasi, y 54,3% cnocTepiraaucs nopyuieHHs MEHCTPY-
aJIbHOTO LIUKJY, a ¥ 48,7% Bi3Ha4a/1Mca HelpoBereTaTUBHI IPOSABH, 30KpeMa MiiBULIeHa MITJIMUBICTb, FTOJIOBHUU
6i/1b Ta eMo1liiiHa HecTabibHICTb. ByJsio MpoaHanizoBaHO CTPYKTYPY CKapr i y3arajbHEHO, 110 Y KiHOK BikoM 35-
55 pokiB nposiBU 60pes1io3y 4acTo TPaKTyBaJKCs IK CHMIITOMHU KJIiMaKTepUYHOr0 CUHAPOMY. Bysio BUsiBieHoO, 1110
TpHUBaJie CHMIITOMaTU4YHe TiHeKoJsIoriuHe JiKyBaHHS 6e3 ypaxyBaHHA iHdeKLilHOI eTiosoril mifBULIyBano pusrk
XpoHi3anii xBopo6bu y 2,3 pasy. Bysio y3arajsbHeHo, 1110 CBO€YacHe PO3Mi3HaBaHHSA HeclenUpiYHUX COMAaTUYHUX
CUMITOMIB SIK MOX/JIMBUX NPOSIBiB XBOpoOU JlakiMa 3a6e3edyBasio paHHE MiXKAUCIUITIHApHE BTPYyYaHHs.
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BucHoeku. 1. JlJaiiM-60pes1io3 NposiBJASETbCS LIMPOKKUM CIIEKTPOM CUMIITOMIB i3 YiTKUMU BiAMIHHOCTSIMH 3a
CTaTTIO Ta BiKOM: y »KiHOK IlepeBakaloTh FHEKOJIOTiYHI Ta HelpoBereTaTUBHI CKapry, y 40JI0BiKiB, IepeBaxKHO
OTIOPHO-PYXOBIi Ta HEBPOJIOTiuHI. 2. [HpeKIis MoXe BIJIMBAaTH HA PeNPOAYKTUBHE 3/10POB’S )KiHOK, CHPUYHHSIIO-
YU MEHCTPYaJibHi MOPYIIeHHs, JUCNIapeyHilo Ta OBY/ISATOPHI AUCOYHKLII, 611bIIICTh SKHUX MOKPAILYOThCS Mic/Is
aHTUbGioTHKOTepartii. 3. 3aTPpUMKHU B AiarHOCTUL NiZBUILYIOTh PU3UK XPOHIYHOIO Mepebiry 3aXxBoploBaHHS ye-
pe3 HecrenndivHi, MyJIbTUCUCTEMHI CUMIITOMHU Ta HU3bKY KJIiHIYHY mif03py. 4. Heo6xigHi MixaucnuniinapHa
OIliHKa Ta MOBTOPHE CepoJIoTiYHe TeCTYBaHHS; PeKOMEH/YETHCS 3aCTOCYBaHHS a/ITOPUTMIB CKPUHIHTY A5 XKi-

HOK i3 He3pO3yMIiJIMMHU IiHEKOJIOTITYHUMHU CKapraMu.

Kiro4oBi csi0Ba: 60peJiios, yckjagHeHHs, iarHOCTUYHI 0COBJIMBOCTI, mepebir 3aXBOpOBaHHS, peNpPOAyK-

THBHE 3/I0pOB’sl.

Introduction

In Ukraine, as in other Central and Eastern
European countries, the incidence of Lyme
borreliosis has grown steadily, and women
of reproductive age presented a particularly
vulnerable group, since their complaints often
overlap with gynaecological pathology. The need
to explore sex- and age-specific clinical features
of Lyme disease defined the relevance of this
research.

Recent works have highlighted that sex plays
an important role in disease presentation. Johnson
et al. (2023) analysed erythema migrans lesions
in patients with Lyme disease and found that men
presented with lesions on average 2.18 cm larger
than women, emphasising biological differences in
early clinical manifestations [1]. Dongetal. (2022)
conducted a systematic review and meta-analysis
of 12,000 cases and concluded that women were
more likely than men to experience pronounced
fatigue, musculoskeletal pain, and neurocognitive
impairment, while also facing diagnostic
delays [2]. Fallon et al. (2025) introduced new
research criteria for Lyme disease, arguing that
refined standards of patient inclusion would
improve diagnostic accuracy and comparability
across populations [3].In Ukraine, epidemiological
studies confirm an upward trend. Skrypnyk et
al. (2024) reported 45,371 registered cases of
Lyme borreliosis between 2000 and 2023, with
a mean annual incidence of 1,890 * 1,662 cases.
Importantly, 83.2% of patients were residents
of urban areas, which reflected both ecological
exposure and diagnosticaccessibility [4]. Myndziva
etal. (2022) studied 54 cases of Lyme carditis and
demonstrated atrioventricular block in 45.6% and
left bundle branch block in 33.3% of patients; the
mean age was 45 years, with slightly more men
affected, yet women presented with more systemic
symptoms [5]. Biletska et al. (2018) described
the prevalence and genetic diversity of Borrelia
burgdorferi sensu lato in Ukrainian ticks, revealing
the dominance of B. afzelii, a finding still relevant
for understanding clinical features [6,7]. Garcia-

Monco et al. (2022) found that late-diagnosed
women frequently presented with pelvic pain,
menstrual irregularities, and chronic fatigue,
often misattributed to hormonal or functional
disorders [8]. Furthermore, an observational
study by Patel et al. (2023) demonstrated that
interdisciplinary diagnostic strategies, involving
gynaecologists and infectious disease specialists,
significantly reduced diagnostic delays and
improved patient-reported outcomes [9]. Finally,
Kovalenko et al. (2023) analysed 128 Ukrainian
patients and confirmed that diagnostic errors
were more common in women, particularly
in those aged 35-55 years, where symptoms
were frequently misinterpreted as climacteric
syndrome [10]. Taken together, these studies
illustrate that while epidemiological patterns and
organ-specific manifestations of Lyme borreliosis
are well described, there remains insufficient
focus on gynaecological presentations and the
comparison of male and female patients across
age groups. Addressing these gaps may enhance
diagnostic vigilance and facilitate interdisciplinary
care. Therefore, the aim of this study was to
determine the clinical and diagnostic features
of Lyme disease in women with gynaecological
complaints in comparison with men across a wide
age range.

Aim of the stud

The aim of the study was to determine the
clinical and diagnostic features of Lyme disease
in women with gynaecological complaints and to
compare them with male patients.

Materials and methods

This study employed a retrospective obser-
vational design. Patients included in the analysis
were born between 1940 and 2020. For statistical
processing, sequential decade-based cohorts were
identified according to year of birth (1940-1950,
1951-1960,1961-1970,1971-1980, 1981-1990,
1991-2000, 2001-2020), as well as the follow-
ing age categories: 18-25, 26-35, 36-45, 46-55,



56-65, 66-75, and 76-85 years. These groupings
were used to analyse the distribution of symp-
toms and clinical parameters. Clinical complaints:
documented symptoms from patient medical his-
tories, including arthralgia/arthritis (particularly
gonitis, gout, lower back pain, pain in the lower ex-
tremities and pelvic area, migraine), and in wom-
en, climacteric disorders. These symptoms were
analysed with regard to their possible association
with Borrelia infection. Laboratory findings: pa-
tients underwent serological testing for Borrelia
burgdorferi. The recommended CDC two-tiered
testing algorithm was used: initial screening by
enzyme-linked immunosorbent assay (ELISA) for
IgM/IgG antibodies, with positive or equivocal re-
sults confirmed via Western blot. Where biologi-
cal samples were available, PCR analysis of blood
or cerebrospinal fluid was performed to detect
Borrelia DNA, providing direct evidence of infec-
tion. The study was conducted in accordance with
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ethical standards. Approval was obtained from
the local ethics committee, and analysis of patient
records was carried out with strict adherence to
data confidentiality protocols. It is important to
note that the diagnosis of Lyme disease is based
on a comprehensive approach, incorporating:
epidemiological history (e.g. visits to wooded ar-
eas, tick bites), clinical symptoms, and laboratory
diagnostics: serological tests (ELISA followed by
Western blot confirmation), as well as polymerase
chain reaction (PCR) for detection of Borrelia DNA
in blood or tissue samples. Differential diagnosis
with other gynaecological infections and auto-
immune conditions was also taken into account.
Given that serological tests may yield false-nega-
tive results in early-stage disease, repeat testing
was considered appropriate where necessary. The
study analysed data from 342 patients, of whom
193 (57%) were women and 149 (43%) were
men (Fig.1).

1‘ I || |I I| |
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Figure 1. Sex distribution of the study sample (n=342; 193 females, 149 males).

Patients were grouped by year of birth into
seven decadal intervals 1940-1949, 1950-1959,
1960-1969, 1970-1979, 1980-1989, 1990-
1999, with an additional group covering 2000-
2020 to reflect younger patients. A retrospective
cross-sectional study was conducted to investi-
gate the clinical and diagnostic features of Lyme
disease in patients of different sexes. All avail-
able medical records of patients with a confirmed
diagnosis of Lyme disease (ICD-10 code A69.2)
were included in the analysis. The diagnosis was
established on the basis of serological tests (ELI-
SA and immunoblot) in combination with clinical

symptoms. The total sample comprised 342 pa-
tients, of whom 193 were women and 149 were
men, born between 1940 and 2020. Inclusion cri-
teria were age =18 years, confirmed diagnosis of
Lyme disease according to clinical and serologi-
cal criteria, and the presence of complete medi-
cal documentation. Exclusion criteria included
incomplete medical records, concomitant infec-
tious or autoimmune diseases that could mimic
Lyme borreliosis (e.g. syphilis, rheumatoid ar-
thritis), and patients under the age of 18 years.
The sampling method was consecutive, meaning
that all patients who met the criteria within the
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defined period were included, ensuring represen-
tativeness of the clinical population. Data were
obtained from archived patient medical records.
The following variables were analysed: demo-
graphic data (age, sex, place of residence), clini-
cal manifestations, gynaecological complaints in
women, laboratory and serological results, and
information regarding treatment. Where avail-
able, ultrasound and cardiological examination
results were also included. Particular attention
in women was paid to symptoms such as chronic
pelvic pain, menstrual irregularities, climacteric-
like manifestations, and neurovegetative distur-
bances. In men, systemic manifestations such as
arthralgia, neurological, and cardiac symptoms
were studied in detail. Statistical analysis was
performed using SPSS Statistics v.27 (IBM Corp.,
USA). Descriptive statistics (means, standard
deviations, percentages) were applied to sum-
marise the data. Comparative analysis was per-
formed using the y? test for categorical variables,
Student’s t-test for continuous normally distrib-
uted variables, and the Mann-Whitney U test for
non-parametric distributions. Correlation analy-
sis was conducted using Pearson or Spearman
coefficients depending on data distribution. Sta-
tistical significance was set at p < 0.05. The diag-
nostic algorithms applied in this study followed
national and European recommendations for the
management of patients with Lyme borreliosis.
Serological tests were performed according to
the manufacturers’ protocols and international
standards. The study adhered to the ethical prin-
ciples outlined in the World Medical Association
Declaration of Helsinki (2013 revision) on medi-
cal research involving human subjects [11]. All
personal data were anonymised prior to analysis.
Due to the retrospective nature of the study, indi-
vidual informed consent was not required.

All procedures performed within the study
complied with the ethical standards of the ethics
committee and the provisions of the Declaration
of Helsinki.

Results

The majority of patients presented with
musculoskeletal complaints. Arthralgia or arthritis
of various localisations was documented in
approximately 65% of cases, most often in large
joints (particularly knee arthritis, ~60%), with
prevalence increasing with age. Gout was identified
in 5.3% of patients, exclusivelyinmen over 50 years.
Chronic lower back pain was reported by 47% of
patients, and persistent pain in the lower limbs or
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pelvic area by 30%. Neurological symptoms were
also frequent: migraine-like headaches occurred in
22% of patients, predominantly younger women.
Among women aged 45-55 years, climacteric
disorders (hot flashes, sweating, mood instability)
were reported in 14% (8% of the total cohort).
These symptoms were analysed in relation to
possible Borrelia infection.Laboratory findings. All
patients underwent two-tier serological testing for
Borrelia burgdorferi (ELISA for IgM/IgG antibodies
followed by confirmatory Western blot). Specific
antibodies were detected in 92 patients (26.9%).
Of these, 34 (9.9%) had IgM, 71 (20.8%) IgG, and
13 were positive for both classes. In 48 patients,
PCR ofblood or cerebrospinal fluid was performed;
Borrelia DNA was detected in 5 cases (1.5% of
the cohort), all of whom were also seropositive.
Thus, overall, 27.8% of the sample had laboratory
confirmation of Lyme disease.

Statistical analysis. Several trends emerged:

e Older patients had significantly higher
rates of joint involvement (=56 years:
74.5% vs <36 years: 46.2%; x?, p<0.05).

e Migraine headaches were more frequent
among younger women (28% of women
<35 years vs 11% of those >55; p<0.01).

¢ Sex-specific patterns were evident: gout
occurred only in men (8% vs 0%, p<0.001),
while climacteric disorders occurred only
in women of perimenopausal age.

e Overall frequency of major symptoms
(arthralgia, myalgia, back pain, headache)
did not differ significantly between men
and women (p>0.1).

¢ Importantly, the distribution of symptoms
was similar in seropositive and seronegative
patients (all p>0.05), indicating that no
single symptom was sufficiently specific for
Lyme disease.

Our findings confirm that late-stage Lyme
borreliosis is difficult to diagnose due to
predominantly non-specific symptoms. Muscu-
loskeletal complaints were the most common,
consistent with other reports identifying arthritis
asaleadinglate manifestation of Lyme disease [12].
Neurological symptoms such as migraine were
also prevalent, underscoring the multisystemic
nature of the infection. The predominance of
women (57%) in our sample contrasts with CDC
epidemiological data from the United States, where
men account for ~58% of confirmed cases [13].
This discrepancy may reflect healthcare-seeking
behaviour differences or underdiagnosis in men,
as some recent studies suggest that women
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may be equally or more susceptible than official
statistics indicate [14].Exposure history analysis
showed that ~60% of patients recalled a tick bite
or frequent visits to endemic wooded areas. This
aligns with European reports where 70-80% of
patients remember a tick bite [15], but differs
from North American data where fewer than 30%
do[16].0ur findings supportthe view thattick bites
are often unnoticed, and forest visits alone do not
equate to infection, particularly when repellents
and protective clothing are used. Laboratory
confirmation was achieved in 27.8% of suspected
cases. This underscores the limitations of relying
solely on clinical presentation, as many symptoms
overlap with rheumatological or gynaecological
conditions. Similar observations were made by
Svenungsson and Lindh, who reported that among
patients with chronic fatigue, headaches, and
arthralgias, only 63% had positive serology, and
clinical manifestations were similar in seronegative
cases [17]. Our data therefore reinforce the
principle that comprehensive diagnosis requires
a combination of epidemiological history, clinical
features, and laboratory confirmation. Differential
diagnosis was also critical. Alternative causes of
chronic joint or pelvic pain include rheumatoid
arthritis, osteoarthritis, endometriosis, pelvic
inflammatory disease, and systemic autoimmune
disorders. Lyme borreliosis is known as a “great
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imitator”. Future studies with larger prospective
cohorts and multivariate statistical modelling are
warranted to further clarify risk factors and long-
term outcomes.

The largest proportion of patients were born
between 1971 and 1980 (24%). Age category
distribution at the time of presentation revealed
that the highest number of female patients fell
within the 46-55 years (26%) and 56-65 years
(24%)agegroups.Allwomen (n=193,bornbetween
1940 and 2020) underwent serological testing for
Borrelia burgdorferi antibodies. IgM antibodies
were detected in 36% of female patients, while
IgG antibodies were found in 64%. Concurrent
seropositivity for both IgM and IgG was observed
in 21% of women. Based on clinical data and
serological findings, Lyme disease was confirmed
in 69% of the female patients, which is consistent
with previously reported data on diagnostic delays
in women presenting with non-specific symptoms.
In a subset of patients (12%, n=23) serological
positivity was detected only during repeat testing
conducted a few weeks later. This corresponds
with existing studies highlighting the possibility
of a seronegative window in patients with chronic
disease progression. In 70% of the cases, the
presenting complaints were multisymptomatic in
nature (Fig. 2).

Symptoms (absolute numbers, n=193)

160
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Figure 2. Frequency of primary complaints reported by women.

Typical symptoms that prompted women
to consult a gynecologist included not only
lower back pain, menstrual irregularities, and
musculoskeletal symptoms but also a number
of pseudo-gynecological complaints that may
mimic hormonal, psycho-emotional, or urogenital
disorders. In particular, 19% of women reported

dyspareunia, 17% noted decreased libido, and 13%
experienced paresthesia in the pelvic area or lower
limbs. These symptoms were often interpreted as
hormonal imbalance, premenstrual syndrome, or
climacteric disorders. However, serological testing
for Borrelia burgdorferi yielded positive results,
leading to a revision of the diagnosis. Special
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attention was given to the impact of Lyme disease
on women’s reproductive health. The sample
revealed the following features: 33% of women
of reproductive age had menstrual irregularities
(prolongation, shortening, or acyclic bleeding),
19% complained of dyspareunia, 17% reported
decreased libido, 11% experienced anovulation
episodes, which had previously been classified as
idiopathic or hormonal in origin. Pregnancy was
recorded in 6 women during undiagnosed Lyme
disease, three of which ended in early fetal loss.

A multidisciplinary approach is recommended
for the management of Lyme disease in women
presenting primarily with gynaecological
complaints, involving both infectious disease
specialists and gynaecologists. Therapeutic
regimens and their duration should be tailored
to the stage of infection and the presence of
complications. Neuropsychiatric manifestations-
including depressive symptoms, anxiety, sleep
disturbances, and cognitive impairment-are
documented in a substantial proportion of
patients with Lyme disease and may arise either
as a direct consequence of central nervous system
involvement or as secondary responses to the
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chronic symptom burden [18]. Because early
serological testing may not always capture evolving
antibody responses (IgM may appear with delay,
and IgG seroconversion occurs later), repeat testing
may be necessary to confirm the diagnosis. In one
cohort, such delayed seroconversion was observed
during follow-up testing [19]. Cognitive-behavioral
therapy (CBT) has been employed as an adjunct
to supportive therapy in patients with persistent
post-treatment symptoms, aiming to alleviate
psychological distress and improve quality of
life [20]. Given the multifactorial nature of Lyme
disease’s impact, optimal outcomes are more likely
achieved when antibiotic therapy is complemented
by psychotherapeutic support, rehabilitation
modalities, and lifestyle modification, particularly
in those with persistent symptoms refractory to
monotherapy.Incasesofgynecologicalinvolvement,
additional symptomatic treatment (analgesics,
anti-inflammatory drugs) and monitoring of
reproductive function are recommended. Clinical
cases of women who initially presented with
gynecological or somatic symptoms mimicking
other conditions, but were subsequently diagnosed
with Lyme disease (Table).

Table
Comparative table of clinical cases
Patient Symptoms Initial Diagnosis Investigations QOutcome
(Age, Sex,
Info)
49F, tick Palpitations, Climacteric syndrome Hormonal Lyme disease
bite 5 mo | emotional profile: with
ago lability, night premenocpausal neurovegetative
sweats, sleep levels; ELISA+ symptoms;
disturbances, WB+ (1gG) doxycycline -
hot flashes symptom
reduction in 2
weeks
34F, tick Acyclic Functional gynecological Ultrasound, Lyme disease;
bite 3 mo | bleeding, disorder (stress) hormones: doxycycline -
ago chronic normal; ELISA+ normalization of
fatigue, WB+ (IgM) cycle, resolution
irritability, of systemic
headache complaints in 1
month
42F, tick Dyspareunia, Gynecological/endocrine Exam, smears, Chronic Lyme
bite in pelvic disorder US: normal; disease;
history heaviness, hormones: antibiotics -
irregular normal; ELISA+ significant
menses, WB+ (1gG) regression, esp.
Jdlibido, back dyspareunia and
pain, irregular menses
paresthesias,
headaches
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These clinical cases highlight that Lyme disease
in women may mimic hormonal, urogenital, or
psycho-emotional disorders. This requires greater
vigilance from primary care physicians and a
broader diagnostic approach in patients with
nonspecific symptoms. In the majority of cases,
etiological treatment led to the normalization of
reproductive function: 68% of women experienced
restoration of a regular menstrual cycle, and 22%
reported relief from ovulation- or menstruation-
related pain. These findings are consistent with the
present study, which demonstrated that one-third
of women experienced menstrual disturbances
not attributable to gynecological pathology, and
which regressed following antibiotic therapy.
These findings are consistent with the present
study, which demonstrated that one-third of
women experienced menstrual disturbances

not attributable to gynecological pathology, and
which regressed following antibiotic therapy.
However, post-treatment residual symptoms such
as fatigue, arthralgia, and cognitive complaints
are common. Supportive therapy including
physiotherapy, psychological counseling, and
dietary supplementation (omega-3 fatty acids,
vitamin D, antioxidants) is recommended. In late-
stage disease, antibiotics eliminate the bacteria and
alleviate arthritis in most patients. Nonetheless,
in genetically predisposed individuals, arthritis
may persist due to chronic inflammation even
after infection clearance. For symptomatic relief,
nonsteroidal anti-inflammatory drugs (NSAIDs)
may be used. In cases of complete atrioventricular
block, a temporary pacemaker may be required.
With significant joint effusions, particularly in the
knees, aspiration of synovial fluid is advised (Fig. 3).

Gonitis
Back pain
Polyarthritis

Psoriasis

Symptoms

Migraine

Paresthesia in the lower limbs

Chronic fatigue

Symptoms (absolute numbers, n=143)

W Patients % M Patients_n

10 15 20 25 30

(5]

L
B

=

Number of patients (n)

Figure 3. Frequency of main complaints registered in men.

In men, clinical manifestations had a different
spectrum, dominated by symptoms of the
musculoskeletal system. Men initially consulted a
general practitioner or rheumatologist. However, 18
patients (12.1%), mostly aged 26-45 years, showed
symptoms atypical for men - irritability, mood
swings, and decreased libido - which in some cases
mimicked hormonal or psycho-emotional disorders
(mostly aged 26-45 years) showed symptoms
atypical for men - irritability mood swings,
decreased libido - which in some cases mimicked
hormonal or psycho-emotional disorders.

Analysis of symptoms by age categories
revealed the following trends: in patients aged

18-25 years, neurological complaints prevailed
(paresthesias, headache, sleep disturbances),
in the age groups 26-35 and 36-45 years, joint
and emotional-vegetative manifestations predo-
minated, in older age groups (46-65 years),
multisymptomatic involvement of the nervous and
musculoskeletal systems was observed.

The analyzed clinical data allow us to
conclude that Lyme disease has a pronounced sex
and age specificity in its course. In women, the
disease is more often masked as gynecological
or neurovegetative conditions. This may lead to
a delay in correct diagnosis by 6-12 months or
more, increasing the risk of chronic progression.
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The results of the study also indicate the
needing to include Lyme disease in the list of
differential diagnostic measure in the presence
of gynecological complaints of unclear origin,
especially with negative results of hormonal
studies or the absence of morphological pathology.
This approach is particularly important given
that gynecological symptoms may precede the
development of more specific Borreliosis symptom
manifestations, which delays correct diagnosis and
initiation of therapy. Early consideration of Lyme
disease in such cases can prevent unnecessary
endocrine or gynecological interventions and
allows timely initiation of appropriate antibiotic
treatment. Thus, heightened clinical vigilance is
required in women with atypical or multisystem
complaints, particularly in endemic regions.

Discussion

The present study demonstrates that Lyme
disease presents with a wide spectrum of non-
specific clinical manifestations, highlighting the
diagnostic challenges, especially in patients with
musculoskeletal, neurological, or gynecological
symptoms. Musculoskeletal pattern, including
arthralgia and arthritis, were the most frequent
manifestations, affecting large joints such as the
knees in prevalence. These findings are consistent
with the established understanding of late-stage
Lyme borreliosis as a multisystem disease with
joint involvement in majority. Neurological
symptoms, particularly migraine-like headaches,
were common among younger women, while
climacteric-like symptoms were notable in
perimenopausal women. This underscores the
potential for Lyme disease to mimic endocrine,
gynecological, or neurovegetative disorders,
often leading to holdback in correct diagnosis
and treatment. Such retardation may contribute
to chronic disease progression and persistent
symptoms even after appropriate therapy.

Sex-specific patterns were observed in our
cohort. Gout was observed exclusively in men
over 50, while climacteric-like symptoms were
restricted to perimenopausal women. These
patterns emphasize the need for sex- and age-
tailored diagnostic attention. Interestingly, the
overall prevalence of major symptoms did not
differ probable and significantly between men
and women, and the distribution of symptoms
was similar among sera-positive and -negative
patients. This finding indicates that is no
individual, pathognomonic symptom for Lyme
disease and reinforces the necessity of combining
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epidemiological data, clinical presentation, and
laboratory testing for corrected diagnosis.

Laboratory confirmation of Lyme disease
was achieved in 27.8% of patients. Repeat testing
in certain cases proved essential for confirming
this diagnosis. Multisymptomatic presentations,
particularly in women, suggest that clinical
evaluation should incorporate a broad spectrum
of potential presentation, including gynecological
and neuropsychiatric symptoms.

Our findings highlight the importance of a
multidisciplinary approach in managing Lyme
disease, particularly in women, involving both
infectious disease specialists and gynecologists.
Early diagnosing and timely antibiotic therapy
are critical in preventing chronic complications
and improving reproductive and other health
outcomes. Furthermore, adjunctive measures,
including physiotherapy, psychological support,
and adequate lifestyle modifications, may help
alleviate residual symptoms and enhance quality
of life.

These results confirm previous studies which
demonstrating the “great imitator” nature of Lyme
disease and emphasize the need for heightened
clinical awareness, especially in endemic areas,
to ensure early and correct diagnosis. Future
prospective studies with larger cohorts and
multivariate analyses are warranted to further
clarify risk factors, optimize diagnostic algorithms,
and evaluate long-term outcomes.

Study limitations

The retrospective nature of this study, single-
center design, and reliance on archived medical
records limit the generalizability of the findings.
Laboratory testing may have missed early or late-
stage infections due to delayed seroconversion
or incomplete PCR analysis. Selection bias may
exist, as more symptomatic patients are likely
overrepresented. Additionally, the presence of
concomitant conditions may have influenced
symptom presentation, complicating attribution
solely to Lyme disease. Long-term outcomes and
persistent symptoms could not be fully assessed
due to the limited follow-up period.

Conclusions

1. Lyme disease presents with a wide
spectrum of symptoms, showing clear sex- and
age-related differences: women often have
gynecological /neurovegetative complaints, men
primarily musculoskeletal and neurological.
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2. Infection can affect female reproductive
health, causing menstrual irregularities,
dyspareunia, and ovulatory dysfunction, most of
which improve after antibiotic therapy.

3. Diagnostic delays increase the risk of
chronic disease due to nonspecific, multisystemic

HayKoBo-npaKTH4HMIM }KYpHaA A/18 nejiaTpie Ta nikapis
3ara/ibHOT NPaKTUKK — CiMeMHOT Me ML MHM

75

4. Interdisciplinary assessment and repeat
serological testing are essential; screening
algorithms for women with unclear gynecological
complaints are recommended.

Conflict of interest: The authors report no
conflict of interest

symptoms and low clinical suspicion.
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JABH3 «Yaczopodcukull HayioHaabHUl yHI8epcumemy», MmeduyHull pakyabmem, kagedpa 3a2aabHoi
xipypeii, m. Yaczopod

Pe3wome. Bcmyn. [lomwyk TepaneBTUYHUX 3ac06iB, 110 eGeKTUBHO 3MEHIIYIOTh HEraTUBHI HACJHiKH TpH-
BaJIOr0 MPUHOMY HeCTepoiHUX npoTusanaabuux npenapatis (HII3I1), € akTyasnbHUM i He 10 KiHLSI BUBYEHUM
MUTAHHSM KJiHIYHOI MeJULIMHH.

Mema docaidcerHs. OiHUTH epeKTUBHICTb KOMILIeKcHOTO JyiKkyBaHHs npu HII3II-ingykoBaHOMY XpOHiY-
Homy ractpuTi (XI') Ta ractpoe3odareanbHiil pedatokcHii xBopo6i (TEPX) y xBopux Ha 0CTE€0X0H/Ip03 Monepe-
KoBoOro Bigziny xpe6ra (OX I1BX).

Mamepiaau ma memodu. O6ctexxeHo 78 xBopux 3 OX [IBX Ta ypakeHHsIM e30¢aroracTpoayozieHaabHOI
30nU (ET/]3). XBopux po3nojiseHo Ha 2 rpynu: nauieHTH 1 rpynu (n=38) orpumyBasu 6asuchy tepamnito (BT); 2
rpynu (n=40) - fopatkoBo o BT npenapart mMesnaToHiHy, BiTaminy B6, Marxito GicruinuHar.

Pezyabmamu docaidocens. Y xBopux i3 OX [1BX Ha i TpuBasioro npuiiomy HII3II gocTroBipHO YacTime fgia-
rHocroBaHo HII3II-ractpomnarito (y 69,2 % o6crexxenux), Toai sk TEPX Busineno y 30,8 % Bunazkis — p<0,01.
Y nmanieHTiB 2 rpynu Ha 5,7 % epeKTuBHille 3MeHIIUIaca nedvis, Ha 21,5 % - BigpuKKa KMC/IMM, a TAKOXX Ha
8,2 % - HynoTa MopiBHSAHO i3 TAKMMU JAHUMM y XBOPUX 1 rpynu micsist KypcoBoro JiikyBaHHs 3aco6amu BJI.
3meHueHHs ripkoty Ha 25,0 % y xBopux 2 rpynu npotu 10,5 % y nauienTiB 1 rpynu HMoBipHO moB’si3aHoO i3
MO3UTUBHUM BIUIMBOM GicIJIiIUHAT MarHilo Ha rernaTobijiapHy CUCTEMY.

BucHosku. Y xBopux npu OX I[1BX yparkenHs E[/]3 k/iHiuHO NPOSIBJISIETHCSA 03HAKAMMU LUJIYHKOBOI AU CIIENCii,
a TakoX AucKoM$opTOM Ta 60J1eM B eniracTpasbHiil fingHLi. EGekTHBHUM 3ac060M 151 JIIKYBaHHSA KJIIHIYHUX
o3Hak ypakeHHs ET/|C y xBopux npu OX [1BX € komniekcHa Teparis, o, okpim II1I1 Ta pebaminiz, Takox BKJItO-
Ya€ MeJIaTOHiH, BiTamiH B6, Mardiio 6icriinuHar.

Kn104oBi cji0Ba: ocTE0XOH/[p03 NONEepeKoBOro BifAiny xpe6Ta, ractpoe3odareasbHa pedJloKCHA XBOPO-
6a, xpoHiuHui ractput, HII3[I-ractponarisi, HecTepoifgHi mpoTU3ananbHi MpenaparTy, AiarHOCTUKA, JTiKyBaHHS
(mpenapar MesiaToHiHy, BiTaMiny B6, MarHiro 6icriinuHar).

A differentiated approach to treatment of NSAID-induced chronic gastritis and gastroesophageal re-
flux disease in patients with spinal osteochondrosis
Filip S.S., Kochmar V.M.

Abstract. Introduction. The search for therapeutic agents that effectively reduce the negative effects of long-
term use of non-steroidal anti-inflammatory drugs (NSAIDs) is a topical and not fully understood issue in clinical
medicine.

The aim of the study. To evaluate the effectiveness of complex treatment for NSAID-induced chronic gastritis
(CG) and gastroesophageal reflux disease (GERD) in patients with lumbar osteochondrosis (LO).

Materials and methods. Seventy-eight patients with LO and lesions of the oesophagogastroduodenal zone
(EGDZ) were examined. Patients were divided into 2 groups: group 1 (n = 38) received basic therapy (BT); group
2 (n = 40) received melatonin, vitamin B6, and magnesium bisglycinate in addition to BT.

Results of the study. In patients with LO against the background of prolonged NSAID use, NSAID gastropathy
was significantly more frequently diagnosed (in 69.2% of those examined), while GERD was detected in 30.8%
of cases - p<0.01. In patients of group 2, heartburn decreased by 5.7%, acid reflux by 21.5%, and nausea by 8.2%
compared to the same data in patients of group 1 after a course of treatment with BT agents. A 25.0% reduction
in bitterness in patients in group 2 compared to 10.5% in patients in group 1 is probably due to the positive effect
of magnesium bisglycinate on the hepatobiliary system.
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Conclusions. In patients with LO, EGDZ lesions clinically manifest as signs of gastric dyspepsia, as well as dis-
comfort and pain in the epigastric region. An effective treatment for clinical signs of EGDZ in patients with lumbar
osteochondrosis is complex therapy, which, in addition to PPIs and rebamipide, also includes melatonin, vitamin

B6, and magnesium bisglycinate.

Key words: osteochondrosis of the lumbar spine; gastroesophageal reflux disease, chronic gastritis, NSAID-
gastropathy, non-steroidal anti-inflammatory drugs, diagnosis, treatment (melatonin, vitamin B6, magnesium

bisglycinate).

Beryn

MenukaMeHTO3Ha Tepamnisi € OJHUM 3 KJIIO-
YOBUX eJIeMeHTIB apceHasy 3acobiB, 1110 3aCTO-
COBYIOTbCS AJi JiKyBaHHSA 6araTbox pi3HUX 3a-
XBOpIoBaHb. KiiHiuHI BUNIPOOYBaHHS Ta peasibHi
3MiHM B CJM30Bil 000JIOHIi MOB’sI3aHi 3 Ji€r0
pi3HUX eTioJioriYHUX GAKTOPIB, TO/I AK MeIUKa-
MEHTO3HHUU raCTPUT XapaKTepU3y€ETbCA PiSHUMU
CTPYKTYPHHMMH 3MiHaMM B CJWU30Bili 0060J10HII
IIJIYHKA 3 MiHIMaJbHUMU O3HAKaMU 3alajleHHs],
10 NPHU3BEJO A0 O6iAbII YacTOro BUKOPHCTAH-
Hf KOJIEKTUBHOI'O TepMiHa «racTpomnarisfi» fK
CUHOHIMa MeJJUKaMeHTO3HOro racTpury [1].

HecTtepoigHi mnpoTvsanasbHi NpenapaTu
(HI3II) cra”oBasaTb mpubausHo 5-10% ycix
JIIKIB, 1110 TPXU3HA4YalOThCAd Yy BCbOMY CBITi fIK 2Ka-
PO3HMKYBaJIbHi, NpOTU3amnalbHi Ta 3HebHOJIIO-
BaJIbHi 3aco6u. 3a oninkamu, 30 MiJIbMOHIB 0Ci0
moaHs BxkuBaoTh HIT3II [2]. Y 3aranbHil KaiHi4-
Hiil npakTuli Bukopuctanua HII3II cepen mani-
€HTIB BikoM 65 pokiB i crapiie gocsirae 96% [3].

Y 1860 poui komnaniss Kolbe B HiMeuunHi
po3noyasa MacoBe BHPOOHUITBO CaJilUI0BOI
KHCJIOTH B XiMiuHi# ¢popmi. Y 1899 porii komnaHist
Bayer npejcTtaBuia aleTH/ICANILUIOBY KUCIOTY
(acnipuH) y BUIVIAI TOPONIKY, a IOTIM i y BUTVISI
TabJieTOK, 110 3poOWJio I OGiJNbIl MPUEMHOIO
aas cnoxkuBadiB. ¥ 1960 poui />koH BeilH Bu-
3HauyuB MexaHi3M gil HII33, akuil nosarae B iH-
ribyBaHHi aKTHBHOCTI BaXKJIMBOro QepMeHTY,
10 6epe y4acTb y CUHTe3i MpocTarJaaHA1HiB, Bi-
JloMoro sk IukJookcureHasa (LIOI) B ymoBax
in vitro. COX icHye y aBOX pi3HHUX Ppopmax: COX-1
i COX-2. COX-1 BUKOHYE BaKJUBi ¢i3iosoriuHi
GYHKIIT B OpraHisMi, Taki sk BUBIJIbHEHHs IpoO-
CTALMKJIIHY 3 eHJ0TeliaIbHUX KJITUH, AKUA Ma€E
QHTUTPOMOOIeHHI BJIACTUBOCTI, BiJlirpa€ poJib
y miaTpumii GyHKIIl HUPOK i Ai€ gK IuUTOmpO-
TEKTOPHUH areHT y CJAWU30BiKd 06OJIOHIL ILIy-
HKOBO-KHUIIKOBOro Tpakrty. HaBmaku, COX-2
€ iHaykoBaHOO i30¢opMoro ¢epmeHTy COX,
BigkpuTolo kKoMaHjow Needleman, Simmons
i Herschman nHa mnodaTtky 1990-x pokiB, sKa
IHAYKYETbCA 3amajJbHUMMU TOJpPa3HUKAMM Ta
gUTOKiHaMu. lle BIAKPUTTA Jasio MiICTaBU AJIs
Teopii, o npoTulanaibHa Aig HII33 obymosiie-
Ha iHrioyBanHsiM COX-2, ToAi K M06iYHi epeKTH 3

60Ky IIJIYHKOBO-KUIIKOBOTO TPaKTy 0OYMOBJIEHI
iHrioyBanHsam pepmenty COX-1 [3].

JocnigpKeHHAMHA OCTaHHIX pOKIB [lOBeje-
HO, 1[0 TPaJMLiliHi HecTepoifgHi NpoTU3anaabHi
npenapatv (tNSAID) iHri6yroTbs o06uaBi i30-
dopmu depmenty COX, 1m0 NPU3BOAUTL [0
3HWKEHHS BUPOOJIEHHS TracTpONPOTEKTOPHUX
npocrarjanguHiB 4depe3 umwigx COX-1 i mifg-
BUIIlEHHS PU3UKYy MNOGIYHUX edeKTIB 3 GOKy
HIYHKOBO-KUIIKoBoro Tpakty (LIKT) [4]. Yac-
tota HII3II-iHAyKOBaHOrO HEraTUBHOIO BILJIH-
By Ha UIKT € nmoai6HO0 AJi1s1 4OJIOBIKIB i XKiHOK,
0 MiKpecJl0€ HeoOXiAHICTb pPO3POOKU racT-
ponporektopHux HII3II, AKi MOXyTb ceJiek-
THUBHO iHTriGyBaTU BUPOOJIEHHS MpO3aNajbHUX
NpOoCTarJlaHAWHIB, He BIJIMBAalOYM Ha BUPOOJIeH-
HS 3aXWCHHUX NPOCTAIJIaHAUHIB 3a [ 0MOMOTOI0
COX-1. Taki ractponpoTtekTopHi HII33 MoxyTb
O6yTH epeKTHUBHUM 3acO60M 3MeHLIEHHS Hera-
TUBHOrO0 BIiMBY Ha LIKT [5].

Y paMKax o1[iHKH 6e3MeKH TPUBAJIOT0 3aCTO-
CyBaHHA iHTiGiTOpiB mpoToHoBoi mommnu (IITIT)
aKTHMBHO BUBYAETHCSA Ta KPUTUYHO aHATI3yEThCA
PU3UK MOXJIUBUX CTPYKTYPHUX 3MiH Y CJIU30BIH
000JI0HIi 1IYHKA. TpuBase 3actrocyBaHHs III1
aCOLIIETBLCA 3 Tinmepiiasielo eHTepoxpoMadi-
Homno/i6Hux KJITUH (ECL-kaiTHH) i Moxe mpo-
BOKyBaTH YTBOPEHHs IOJIIMNIB LIJIyHKa 3i cle-
UPiYHUMHU MOPPOIOTiYHUMHU 0COBGJIUBOCTSIMM.
ECL-kJIITHHU BiAirpaloTh KJYOBY pPOJib y pe-
ryJjsnii BUpo6JieHHsl IJIYHKOBOI KUCJAOTH LLIsA-
XOM BHBIJIbHEHHSI TiCTaMiHy, SIKMH CTUMYJIIOE
CeKpeLil KHUC/IO0THU MapieTaJlbHUMU KJIITUHAMU
LIJIIXOM 3B’SI3yBaHHSA 3 TiCTaMiHOBHMH pellen-
Topamu 2. Ha pu3uK po3BUTKY rinepmiasii, imo-
BipHO, BIJIMBAIOTh SIK TPUBAJIICTD i 060Ba A03a
IIII1, Tak i reHeTHYHI GpaKTOPHU Mali€HTIB [6].

[HIUM npodiaKTUYHUM METOAOM JIKY-
BaHHS yckJaaHeHb 3 60Ky IIKT € 3acTocyBaHHs
3aco6iB, 1110 3aXMLAIOTh CIUM30BY 0OOJIOHKY, Ta-
KHX sIK Mi3ompocTos abo pebaminig. Pebamimiz,
2-(4-xnop6eHsoinamMino)-3-[2(1H)-xiHosiHOH-
4-iy1] nponioHOBa KUCJ0TA — 3aC06iB, 1110 BOJIOJIE
HeOoOXiAHUMU BJIACTUBOCTSIMHU [JJ1 TaCTPOLUTO-
nportekiii. Pebamini cTUMyJIt0€ yTBOPEHHS MPO-
CTaIVIaHAWHIB y CJU30Bill 060J/I0HLI LIJIYHKA Ta
MOKpallye 3ar0O€EHHS BHpa3oK. Bin 3axuuiae cau-
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30BY 000JIOHKY ILIJIYHKA BiJi TOCTPUX yIIKO/KEHb,
CIIPUYMHEHUX BUPa3KOyTBOPWOWYUMU daKTopa-
My, Takumu ik HII3II [7,8]. Pe6aminig npotuie
JedKUM INpUYUHAM ypaKeHHS HWXKHIX BiAnAiiiB
KT, cnpuunHeHoro HII3Il. Pe6aminiag mpoje-
MOHCTPYBaB CBOI0 ePeKTHUBHICTb y NpodisaKTHULIi
ypakeHb HUXKHIX BifJi/JiB LIJTYHKOBO-KUIIKOBO-
ro TpaKTy IpU 3aCTOCyBaHHIi y NMO€AHAHHI 3 [U-
kJodeHakoM, nomupenum HII3II [9, 0].

OTxe, moLIyK TepaneBTUYHUX 3aC006iB, 110
epeKTUBHO 3MeHIUYIOTb HeraTUBHI HaCJAigKU
TpuBajsioro npuiiomy HII3II, € akTyasnbHUM i He
J0 KiHIl1 BUBYEHHUM IUTAHHAM KJIHIYHOI MeaU-
LMHU.

MeTa aoc/aigXeHHs

OuiHUTH epeKTHUBHICTb KOMIJIEKCHOTO Ji-
kyBaHHd npu HII3II-iHAyKOBaHOMY XpOHIYHOMY
ractpuTti Ta 'EPX y XxBopux Ha 0CTeOXOH/PO3 I0-
nepekoBoro Bigainy xpe6ra (OX I[1BX).

Marepiaau Ta MeTOAU

Ha kniniyHuX 6a3ax kadeapu 3araabHoI Xi-
pyprii MeguuHoro ¢akynbsreTy JIBH3 «Y)kroposa-
CbKMH HaliOHAJbHUHN YHIiBepcUTeT» MPOTATOM
2021-2025 pokiB 6yJsi0o IpoBeieHO 06CTEXKEHHS
Ta JIiKyBaHHs 78 MalieHTIB i3 OCTEOXOHAPO30M
MornepeKoBOro BiAAiny xpebTa. Y BCix AOCIiIKY-
BaHHUX MaLi€HTIB 6YJI0 BUSBJIEHO YPa)KeHHs €30-
daroractpogyoseHanbHoi 3ouu (EL/]3) (3rigHo
3 pe3yJibTaTaMH KJiHIYHOTO Ta €HJO0CKOIIIYHOro
006CTeXeHHs).

Kputepii BKAWOYeHHA NALi€EHTIB A0 AOCII-
JDKEHHA: OCTEOXOHJPO3 I0IlepeKOBO-KPUIKO-
BOTO BifJijly Xpe6Ta, KJIiHi4UHI Ta eHAOCKOMNiYHi
MposiBU naToJiorii e3odaroracTpo/iyo/ieHaJabHOI
30HHU (ractpoe3zodareasbHa pedJilOKCHA XBOPO-
6a, XpOHIUHUH racTpUT), iHAYKOBaHUHN TpHBa-
sum npuromom HII3IL

KpuTepii BUKJIKOYEHHS 3 AOCI>KeHHS: 3J10-
AKICHI HOBOYTBOPEHHS LIJIYHKY, CTPaBOXOAY; Na-
LIEHTH, AKi 3a3Ha/IU XipyprivHOro BTpy4YaHHA Ha
CTPaBOXOJi, LUJIYHKY, ABaHaAUATUNANIN KU
Ta GyAb-sIKi oNlepaTHUBHI BTPy4aHHA Ha opraHax
YyepeBHOI INOPOXXHWHMU BIIPOJOBX OCTAaHHBLOIO
Micsaus; Helicobacter pylori indekuis y xBopux
i3 ypaxxeHnns EI/l3; nepesioMu Xxpeb6eTHOro CTOB-
11a; ollepaTHUBHI BTpy4YaHHs Ha XpeOTi; TybepKy-
JIbO3 JIereHeBOi CUCTEMH Ta KiCTKOBOI TKaHUHY;
roctpi iHdekIiliiHI npolecH, BKJIWOYAOYU Nepe-
HeceHy pecnipaTopHy iHdeknito COVID-19 B
aHaMHe3i (mpoTsarom 6 micsis).

Cepep o6cTexxenux xBopux Ha OX IIBX yo-
JIOBiKH cTaHOBUJMU 52 ocobu (66,7 %), KiHKU —

26 ocib (33,3 %). CepefHill BikoBUI NMOKa3HUK
ckJajaB 45,9+6,3 poky. [lo KOHTPOJIBHOI rpynuy
6ys10 3asy4yeHo 20 NpaKTUYHO 3/I0POBUX JIIOJEN
(yosoBikM - 12 oci6 (60,0 %), xiHku - 8 oci6
(40,0 %). Cepepnniii Bik craHOBUB 42,9+4,7 poKy.

Yci pgocnipxeHHA NPOBOAMJINUCA 3a 3rOZ0I0
XBopuUX (BiJl ycix nanieHTiB 6yJ1a OTpUMaHa MUCh-
MOBa 3ro/ila Ha BUKOHaHHS BiJOBIJHUX AiarHOC-
TUYHUX Ta JIIKyBaJbHUX IPOLeAYP), a METOL0J10-
rif ix 37jiliCHeHHS Y3ro/KyBaJiacs 3 OJI0KEeHH -
Mu lesibCciHCBKOI Aekiapanii npas aoauHu 1975
pOKy Ta ii oHoBJieHHAM 1983 poky, KonBeHuiero
Pagu €Bponu 1mo/0 npas JIIOAWHU i 6ioMeaULU-
HU Ta YKPAiHCbKUM 3aKOHOJaBCTBOM.

O6cTexxeHHs1 xpebTa mepeabdayaso OS],
nasbnanilo Ta 00’€KTHUBHY OIiHKYy 060JIbOBOTO
cu"gpomy. JliarnoctyBanHa OX [IBX 3gilicHioBa-
Jiocs Ha mijfictaBi ¢pizuKalbHUX, 3araJIbHOKJIIHIYU-
HUX METOJIB JOCJIiJKEeHHS, a TAKOX pe3y/1bTaTiB
MeTO/iB Bi3yasizanii (peHTreHoJsioriuHe Aocui-
JDKeHHsl, KOMIT'loTepHa ToMorpadis, MarHiTHo-
pe3oHaHcHa ToMorpadis) BiAnoBigHOTO BiAAiny
xpe6Ta. PyxoBy QyHKIiI0 XpebTa OIljiHIOBaJIU 3a
JlonoMoror (QYHKIiOHANMBbHOI OI[iHKM MOO6iab-
HocTi xpe6Ta Ta M'sI30BOi CUJIM CIMHHOI MYCKY-
JlaTypu U yepeBHoro mnpeca (tect lllo6epa, pos-
TMHAHHSA Xpe6Ta, TeCT «NaJblli-nigaora», pyHk-
1ioHa/bHI MpPo6U [JiT BCTAaHOBJIEHHS CHUJIOBOI
BUTPUBAJIOCTI M’sI3iB-pO3TMHAUiB COHUHU Ta ye-
peBHOr0 Npeca), a TaKoX 3TifHo 3 iHjekcamu Jle-
KeHa i TectoM Xappica BifOBiZHO N0 peKOMeH-
Jaliil AMepuKaHCbKOI akajeMil Xipyprie-opro-
neais (AAOS, 2018), MixkHapoZJHOTO TOBapUCTBA
3 pocaimxkeHHs1 octeoapTposy (OARS], 2019).

YciM marjieHTaM i3 0cTeOoXOHAPO30M XpebTa
6ys10 npoBefieHo $pibpoe3odaroracTpoayoseHoOC-
komnito (PET/C) 3 BUKOpPUCTAHHSM €H/OCKOMiY-
HOro 06JiafiHaHHA 3 BigeomnponecopoMm «Pentax»
EPM-3300 i3 3acTrocyBaHHSIM THY4YKuUX ¢i6po-
eHjockomiB BupoOHULTBA «Pentax» E-2430,
GIF-K20.

JiarHoctyBanHs iHdekiii Helicobacter pylori
3JICHIOBAJIOCA 3a [0NIOMOI0I0 IIBUJKOTO ype-
asHoro Tecty (CLO-test) 3 6ionTaTa, 0ep>kaHoro
MiJ 4ac eHJO0CKOIIIYHOI'0 JOCHiP)KeHHA BepxHiX
BigZiniB TpaBHOro TpakTy. [lo03UTUBHUH TeCcT Ha
Helicobacter pylori 6yB migcTaBowo AJisi BUKJIO-
YeHHs XBOPUX i3 JAHOT0 AOC/IiIKeHHs. Takox i3
OTpUMaHOro 6iomnciiiHoro MaTepiany i3 ciu30Boi
o6osioHku (CO) uwiyHKa miroToBaHO ricToOJIO-
riuni 3pisu, gki ¢apbyBasu reMaTOKCUJIiHOM-
€03MHOM Ta NPOBOAUJHU LialHOCTUKY BiAIMOBij-
Ho no CigHelcbkoi cucteMu no cucrteMmi OLGA
(Revised Sydney System Classification)/OLGIM.



1 IOCTaHOBKHU AiarHO3y XpOHIYHOI'O FacTPUTY
6paJsiu o yBaru MmopdoJioriydi 3minu CO miyH-
Ky, a came AucTpodiuHi 3MiHM eMiTelito, 3anaib-
Ha indinbTparis CO Ta nepebyoBa 3a103.

HiarnoctyBanHsa [EPX 3gilicHoBasoca 3
ypaxyBaHHSIM KpUTepiiB yHiPiKOBaHOTO KJIiHIU-
HOoro mnpoTokoJsy (Hakaz MO3 VYkpaiHu Bif
31.10.2013 Ne 943). [Ipu uboMy BpaxoByBaJIUCs
CKapru nauieHTIB Ta pe3yJbTaTH €HLOCKOIiY-
HOro obcTexeHHs. Jljis1 BU3HAueHHsS CTYINeHs
ypakeHHdA CTpaBOXOAy IpH Bidyasisanii B npo-
1eci eHAO0CKOMIYHOro LOC/iJKeHHA 3aCTOCOBY-
Baslaca Jloc-Anmkenecbka (LA) kiacudikaris
(1998 p.), 3rifiHO 3 AKOIO: CTYMiHb A XapaKTepu-
3y€eTbCA NMOOJAWHOKUMHU epo3iAMU po3MipoM <5
MM; cTyniHb B - =21 epo3sis po3mipom >5 MM, 110
He MOIIMPIOETHCA Ha BCHO BiICTAHb MiX 2 CyMiX-
HUMHU CKJaJKaMU CTpaBoxoAdy; cTymiHb C - 21
epo3is, 1110 OXOIJIKE BECh IPOCTip Mixk 22 cKJIaj-
KaMU CTpPaBOXoJ4y Ta 3aiMae <75% nepumeTpa
CTpaBOXOAy; CTyHiHb D — epo3uBHi ab60 BUpa3Ko-
Bi ypakeHH4, 1110 TOLUIMPIOIOThCA Ha 275% nepu-
MeTpa CTPABOXOLY.

XBOpHX pO3IOJIJEHO Ha ABI IPYNH 3aJI€KHO
Bif MeToay sikyBaHHs: 1 rpyna (n= 38) - xBopi 3
OX 1BX Ta ypaxxenHs EI/[3 orpumyBanu 6a3uc-
He JiikyBaHHA (BJI), wo BkJ/0Yaso NprU3HaYeH-
Hs iHriGiTOpy MpPOTOHOBOI MOMNHK pabenpaszoJ
(«bapos» ¢apmakosaoriuHoi komnanii, Mera)
no 20 Mr 2 pasu Ha A06y 3a 30-40 xBUJUH [0
npuioMy ki npotarom 1 micand. ¥ ckiaagi BT
XBOpUM 1 rpynu npusHaueHo Npenapar peba-
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Minig («MykoreH», Maksieoac @apMacblOTHUKAJIC
JlimiTen) no 100 mMr 3 pasu Ha 06y TaKOX MO-
TAroMm 1-ro Mmicsais.

2 rpyna (n=40) xBopux 3 OX [IBX Ta lEPX,
okpiM BJI, orpuMmyBasu mnpenapat, A0 CKJIaLy
SIKOTO BXOJSITh MarHiii (Mmarsito 6icrainuHaty)
100 wmr, BiTamin B6 (mipuoKCUHY TiApoX/J0pH-
ny) 5,0 mMr, MesaToHiH 3,0 Mr («MarHikym ajamn-
ToreH» ¢ipmMu KuiBcbkuil BiTaMiHHUUM 3aBoj,
YkpaiHa) no 1 TabJsieTLi Nepes CHOM yIPOJOBX
1 micaus.

AHani3 i 06po6Ka OTpUMAHUX Pe3yJbTaTiB
3/jiiCHIOBasIacsl 3a [JOINOMOTOI0 KOMII'IOTepHOI
nporpamu Statistics for Windows v.10.0 (StatSoft
Inc, USA) 3 BUKOpPHUCTAHHSM MapaMeTPUYHUX i
HellapaMeTPUYHHUX MeTO/IB OLIiIHKH OTPUMaHUX
pe3yabTaTiB.

Yci npouenypH, 10 NPOBOAUIUCA B MexXax
JOCHiKeHHs, BiANOBiJaJu €eTUYHUM CTaHZAap-
TaM eTUYHOI KOMicii Ta noJsiokeHHAM [esbCiH-
CbKOI JieKJapalil.

Pe3yibTaTH J0OCHIAXKEHDb

[licna y3araibHeHHS JaHUX KJIHIYHUX Ta
IHCTpyMeHTaJbHUX MeTO/iB 06CTeXKeHHs Yy XBO-
pux 3 OX [IBX ouineHo xapakTep ypaxxkeHHs E[/]3
(puc. 1).

Y xBopux i3 OX [IBX Ha /i TpuBasioro npu-
romy HII3II gocToBipHO 4yacTille AiarHOCTOBaA-
Ho HII3II-racTponaTito (y 69,2 % o6cTexeHuUx),
toai gk 'EPX Busineno y 30,8 % Bunaakis -
p<0,01.

I'EPX

Puc. 1. Po3nodin xeopux 3 OX [1BX 3asexcHo 8id xapakmepy ypadxceuHs: ET/]3.

YpaxkenHs BepxHix BigainiB IIKT y xBopux
i3 OX [IBX Ha ¢oHi TpuBasoro npuitomy HII3II
KJIIHIYHO [0 JIiKyBaHHSI MPOSIBJAJOCA MeYvi€lo,

BiJpM>KKOI0 KUCJIMM, a TaK0XX 03HAaKaMU IIJIYH-
KOBOI AMCIHeINCil, BAXKKICTIO B emiracTpaabHiil [Ji-
JISTHIIi Ta 3HW)KEHHSIM aneTuTy (Tabu. 1).
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Tabauus 1
KniniyHi o3Hakm ypaxxeHHs EI/I3 y xBopux Ha OX nonepekoBoOro Biaainy xpe6rta
06crexxeHi xBopi (a6c./%)
KniniyHi o3HaKu 1 rpyna (n=38) 2 rpyna (n=40)
J10 JIIKYBaHHA nicjd JiKyBaHHA J10 JIIKYBaHHA nicjd JiKyBaHHA
neyvis 22/57,9 % 5/13,2% 26/65,0 % 3/7,5%
BiIpMKKa KUCJTUM 30/789 % 8/28,6 % 34/85,0 % 3/7,5%
ripkora y poTi 12/31,6 % 8/21,1% 15/37,5% 5/12,5 %
HyZl0Ta 24/63,2% 5/13,2% 24/60,0 % 2/50%
6JII0BOTA 16/42,1 % _ 18/45,0 % _
BaXKiCTb B eniracTpii 28/73,8% 4/10,5 % 32/80,0 % 2/50%
6is1b B emiracTpii 10/26,3 % 2/53 % 14/35,0 % _
aucoaris 26/68,4 % 2/5,3 % 20/50,0 % -
3HKEHHS alleTUTY 12/31,6 % 4/10,5 % 15/37,5 % 2/5,0%

Ipumimka : pospaxysamu docmosipHicmb Mixc nokasHukamu y xgeopux 1 ma 2 epynu do ma nicas i-
KYBAHHS HEMOX}CAUBO Y 38 A3KY [3 MA/010 KIIbKICMIO X80PUX NicA51 AIKYS8AHHS i3 NEGHUMU CUMNIMOMAMU.

[IpoBesieHa Tepamisi i3 BUKOpPUCTaHHA pabe-
npasoJiy Ta pebaminis € epeKTHUBHUM METOAOM
JJ11 3MEHILEeHHS KJIiHIYHUX 03HaK ypaxkeHHA EI/13
y xBopux 3 OX [1BX. [IpoTe csij 3a3HaYUTH GibIy
KJIiHIYHY eeKTUBHICTb JIiKyBaHHS, 1110 Kpim IIIT i
pebamimiz BKJII0YaAI0 TAKOXK 3acCi6, 1110 MiCTUTH Gic-
MJIiIMHAT MarHilo, MeJjIaToHiH i BiTamid B6. Y matii-
€HTIB 2 rpynu Ha 5,7 % edeKTUBHillle 3MeHIINIACh
neyis, Ha 21,5 % - BijpMKKa KUCJIUM, a TAKOXK Ha
8,2 % - HyzoTa NOPIBHAHO i3 TAKUMU JAHUMHU Y
XBOpUX 1 rpymu mic/is KypcoBOro JIiKyBaHHS 3aco-
6amu bJI. 3MeH1eHHs ripkoTH Ha 25,0 % y XBopux
2 rpynu npotu 10,5 % y nanienTis 1 rpynu, iMoBip-
HO NOB’13aHO i3 MO3UTHBHHM BILJIMBOM OiCIUIILIMHAT
MarHiro Ha remnaro6isiapHy cucremy. Jlucdaris Ta
6i/b B eMiracTpasibHiM AiHI Tics mpoBejeHOTo
JIiKyBaHH# OyJIM BiICYTHI ¥ XBOpHUX 2 TPyIIH.

OTxe, pe3y/bTaTU NPOBeeHUX HAaMU A0CJi-
JDKEHb BKa3ylOTh Ha Oi/IbIll BUPpAXKEHUH MO3UTUB-
HUM edeKT Ha JUHAMIKy KJIHIYHUX O3HaK ypa-
»keHHd EI/I3 npu OX [1BX Big KOMILJIEKCHOTO JIIKY-
BaHHs, o KpiM III1 i pebaminij BKI0OUaI0 TaKOXK
ficryinMHaT MarHiro, MeJlIaToOHiH i BiTaMiH B6.

Bigomo, 110 MarHii Biiirpae BaXKJIUBY poJib y
3HMXKEeHHI BTOMU Ta CTpecy, NiTpUMILi HepBOBOi
piBHOBaru, BUPOOGHUI[TBA eHeprii Ta HOpMaJib-
Hii ncuxosoriuHii ¢yHKnil. BiH Takox cnpusie
eJIEKTPOJiTHOMY 6ajlaHCy, HOPMaJbHOMY CHH-
Te3y OiJIKa, mpolecy NoJiay KJAITUH i nigTpuMIi
HOpPMaJIbHOI'0 CTaHy KicTok i 3y6iB. BicruinuHaT
MarHito - 1e xesiaTHa ¢popMa MarHito, 3B’s13aHOTO
3 2 MOJIeKyJIaMH aMiHOKUCJIOTH [JIiLMHY. [ninuH
€ HeHpoTpaHCMiTepoM, IKMH CHpHUsE PO3CJab-
JIEHHIO Ta 3HUXXEHHIO CTpecy.

BiTamin B6 BUKOHYy€ LIMPOKUH crieKTp ¢izio-
JoriyHux QYHKIIN B oprani3mi, 6epe y4acTb y
noHaz 100 pepMeHTHHUX peaKlisx, NOB’sI3aHUX
34ebisnbmoro 3 6i1KoBUM 06MiHOM. BiTamin B6
Crpusie HOpMaJibHiA Po6OTI HEPBOBOI CHUCTeMHU,
3HU>KEHHIO BTOMH i CTOMJIFOBAHOCTI.

MesiaToHIH - HelpomnenTH i, o BUpPoO6JIsie MO-
30K y BiZinoBiAb Ha TeMpsaBy. Pisiosioriuna Aisa me-
JIATOHIHY BU3HAYaA€TbCA 3JATHICTIO pEryJyrBaTH
Jl000Bi pUTMU — 6i0JIOTiUHY 3MiHY LIUKJy COH-He-
criaHHA. OKpiM TOTO BUBYAETHCS BIJIUB MeJIaTOHi-
Hy Ha cTaH cau3oBoi o6osioHku HIKT. MenaToHiH
BHUKOPHUCTOBYETbCA B OaraTboxX KpaiHax A/ Mo-
JIiMILIeHHS OpylueHb cHY. MeslaTOHIH - [je TOPMOH,
1110 BUPOOJIIETHCA LIMIIKONOAIGHOI0 32103010 Ta
eHTepoxpoMadiHHUMH KJITUHaMH, SIKi KOHTpPO-
JIIOIOTb COH 1 MOTOPHUKY ILIJIYHKOBO-KHUILIKOBOTO
TpakTy. HU3bKMi1 piBeHb MeJIaTOHIHY NPU3BOAUTD
no 'EPX. Binbmicts nanienTiB 3 'EPX MaroTb no-
pyllleHHs CHY. BiH Ma€ iHri6ytouy Aito Ha cekpeliito
LUIJIYHKOBOI KUCJOTHU i, 3JA€TbCH, KOHTPOJIIOE
HWKHIN cTpaBoxigHui chinkTep [11].

BuCHOBKU

1. ¥ xBopux npu OX IIBX ypaxenHsa EI/I3
KJIIHIYHO TNPOABJAETbLCA O3HAKaMU LIJIYHKOBOI
Aucnencii, a Takox guckompopToM i 6osieM B
emiracTpajbHii AiMSHIIL

2. EdexTHBHUM 3aC060M /151 JIIKyBaHHS KJIi-
HiuHUX o3HakK ypaxeHHA E[/[C y xBopux npu 0X
[1BX € koMmyieKkcHa Tepanis, o okpim IIIII Ta pe-
6aMili/;, Takok BKJIIOYa€ MeJIaTOHIH, BiTaMiH B6,
MarHiro 6icriinuHar.

KoHndutikT iHTEpeciB: aBTOpY NOBiJOMJISIOTh
po BiZICyTHICTb KOHQJIIKTY iHTepeciB.
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«[TPOBJIEMH KJITHIYHOI IEIATPII»

VY kypHasi myOmiKylOTbCS MaTepiaiy, siKi paHillle He APYyKyBaJluCS 3 PI3HMX acHeKTiB memiarpii Ta
CTIIOPIIHEHUX Tally3ei: peleH30BaHI OPUTIHAJIBHI CTATTi, PEe3ylbTaTH EKCIePUMEHTAIbHUX TOCIiHKEHbD,
MOB1JIOMJICHHSI, MaTepianu 3’13/1iB 1 KOHpepeHwiH, pereH3ii Ha KHUTH, OTJISAN JTITePaTypH.

IIpouexypa nogaui marepiaJjis Ta iX po3riasia

Marepianu nonarThcs YKpaiHCBKOIO 200 aHIIIHCHKOIO MOBOIO B 2-X €K3EMIUIApax y JAPYKOBAaHOMY
BUIIIAI pa3oM 3 0(OpMIICHUM JIIEH31HUM JOroBOpOM (HaOyBa€ YUMHHOCTI JIMIIE MiCTs NPUHHSATTS CTaTTi
710 IPYKY) Ta B €ICKTPOHHIHN Popmi.

SIKII0 aBTOP MpAIIOE B YCTAHOBI 3 3aKPUTOIO TEMATUKOIO, 1 TIOAaHUI MaTepiall MO)Ke MICTUTH €JIeMEHTH
Jiep’KaBHOI TA€EMHMIII, TO aBTOP JOJATKOBO Ma€ HAJATH JIMCT-HAIIPABJIECHHS BijJ OopraHi3auii 3 J03BOJIOM Ha
myOIiKaliio cTarTi.

JpykoBaHi TPUMIPHUKH PYKONHCY MOXKHA HAJICIAaTH TMOIITOK (IMIPOCTUM JIUCTOM) ab0 OCOOHUCTO
npuHecTH 10 pepakuii. Posmip nanepy A4, kHnxkoBa opieHTaris, mpugdt Times New Roman — po3mip 14,
iHTEepBaN MK psiakamu — 1,5.

Enextponnuii ¢opmar pyKonmucy MOKHA HPHUCIATH €IEKTPOHHOIO TMOIITOI0 K MPHUKPIIUIeH: (aiinm.
Pykonuc B enekTpoHHOMY (opMaTi NMOBHHEH MOBHICTIO BiJNOBIJaTH ManepoBoMy, odopmieHOMY SK
nokymeHT MS Word (doc, docx),

HasBa ¢aitny moBuHHA cKiIagaTHCh 3 Mpi3BHINA MEPIIOro aBTopa, Hampukian, mykhtanyuk. doc.
Oxpemumu (aiiiaMu HaalOTHCS BC1 LTIOCTpalLlii B OHOMY 13 cTaHAapTHUX Trpadiunux opmaris xls, jpg,
ppt a6o pdf (mampukinan, risl  mykhtanyuk.ppt, ris2  mykhtanyuk.xls).

KinbkicTh imocTpamiii B TekcTi pyKomuCy HE Ma€ TEPEBHINYBATH IIECTH B EKCIEPUMEHTAJIHHHUX,
KIIIHIYHUX CTATTAX Ta OMVIAJaX, YOTUPHOX — B KOPOTKUX MOBioMIIeHHsX. Ta0auui mOBUHHI MaTH 3arojIOBOK
Ta MOPSIKOBHIA HOMEP (IPUMITKH PO3MIIIYIOTHCS 0€3MO0CepeHbO i Tabnuieto). PUCYHKH MOBUHHI MaTH
nopsAAKOBUN HOMep Ta mianuc. Ha ¢poToBinOuTKax 3a3Ha4aeThes iX BEpX.

CkopouenHs ciiiB (abpeBiaTypH), KpiM 3arajibHOBIAOMUX, y TAOJIHUIISX 1 B MIANKCAX 10 PUCYHKIB HABOJIUTH
HE BapTo (3a IeSKUM BHHATKOM, B IIbOMY Pa3i 3 000B’I3KOBUM PO3LIN(PPYBAHHIM iX y PUMITKAX).

VYci mo3HadeHHs Ta HaiiMeHyBaHHS (I3MYHMX 1 XIMIYHMX OJMHHUIIb BUMIPIOBAHHS CIIiJ] HABOAUTH Y
cucremi CIL.

[ToBHUIT 0OCST (TEKCT pa3oM 3 TAOMUISIMU, PUCYHKAMH 1 MiJNHCAMU A0 HHUX, pE3lOMe JABOMAa MOBAMHU
3 KJIIOYOBUMH CJIOBAaMH Ta MEPENIKOM JIiTeparypu) EKCIIePHUMEHTAIbHOI, KIIIHIYHOI CTaTTi HE TOBUHEH
nepesuiyBatu 27000 3HakiB 3 mpobinamu (~13 cropinok), omsigoBoi — 50000 3HakiB (~24 CTOPIHOK),
Mminiorany — 25000 3nakiB (~12 cTopiHoK); kopoTkoro nosigomiieHHs — 12000 3HaKiB (~6 CTOPIHOK).

OxpeMuM ¢aitioM noTpidHO HABECTHU B1IOMOCTI PO aBTOP1B IBOMa MOBaMH (YKpaiHCHKOIO, aHINIIHCHKOIO):
Npi3BHIIA, IMEHA, 110 0aThKOBI, HA3BH 1 MOILITOBI 4APECH YCTAHOB, /16 BUKOHAHO POOOTY; HABECTH KOHTAKTHI
Te’aeOHU Ta eJIEKTPOHHY IOIITY BiIMOBIAAILHOTO aBTOPA [T TUCTYBAHHS.

Y pa3zi o0epotcanns pyxonucis, siki ne 8i0nogioaioms 8UMo2am ma memamuyi 30ipHuKa, peoaxyis 3a1umac
3a cob010 NPaso ix ne npuUMamu, nPo Wo NOBIOOMIAE I0NOBIOAILHOMY ABMOPY eeKMPOHHOI NOWMOIO.

Penakiis 3anuiae 3a co6010 MPaBoO Ha CTUIICTUYHY MPABKY PYKOIIHCY.

[Ticas mMakeTyBaHHA TPUMHATOI MO JAPYKy CTaTTi BiMOBIAAJLHOMY aBTOPY E€JIEKTPOHHOIO MOILITOO
Ha/ICWJIAI0Th KOPEKTYPY ISl OCTATOYHOTO y3TOPKEHHS. ABTOP MAa€ Ha/1iCJIaTH CBOT BUIIPABJIEHHS (3a3HAUYUBIIN
CTOpIHKY, a03all, psAA0K, A€ CIiJ 3p0OUTH BUMpaBIeHHs) a00 Mpo iX BIACYTHICTh HPOTATOM TPHOX POOOUHMX
JTHIB 3 JIaTH BiANPABICHHS JINCTA PEIAKIIIEI0 KYyPHAITY.

SIKIO pemakiiis KypHaJly HE OTPUMY€E aBTOPCHKOT BIIMOBIAI MPOTSITOM TPHOX POOOYHMX JIHIB, CTATTIO
JIPYKYIOTh y HE3MIHEHOMY BUIVISAL (OJaJIbII BUIPABICHHS 3 00Ky aBTOpa HEMOKIIHBI).

Ipu nybnixayii cmameil pedaxyis Kepyemuvcs 0amoio HA0X00HCeHHsI OCIAHHbO2O sapianma!

[Ticns Buxomy craTTi B APYKOBAaHOMY BUINIAJI BIJIMOBIAAJEHOMY aBTOPY EJIEKTPOHHOIO MOIITOO
Ha/ICWIIAIOTh ocTaroyHuit pdf-daiin crarti.

Penaxis moBizoMIIsie aBTOPIB, 110 BOHU HECYTh ITOBHY II€PCOHANIBHY BiAMOBIAATIBHICTD 32 aBTEHTUYHICTh
3MICTy cTarel (I0CTOBIpHICTh iH(OpPMAIIii y CTATTSAX, TOYHICTH Ha3B, CTATUCTUYHUX JIaHUX, TIPI3BHII TA ITUTAT).

3 METOI0 YHUKHEHHS IUIariaty MpoCHMO aBTOPIiB JOTPUMYBATHCh €THKH HAyKOBOTO IIUTYBaHHS.

JIns1 KITiHIKO-eKCTIepUMEHTAIBHUX JI0CTiKEeHb, 110 BKITFOYAIHN TAIli€HTIB, 010JI0TTYHUN MaTepia JJIOIUHA
abo TBapuHU, 000B’I3KOBOIO BUMOT'OIO € IMiATBEPHKEHHS IPOXOIKEHHS 010€TUUHOT €KCTIEPTU3H.



IIpouec penensyBanHst

1. Bei pyxomnucy, 1110 oziaHi B )KypHaJl MalOTh IIPOWTH JBa PiBHS PELIEH3yBAaHHS: 30BHIIIHI Ta BHYTPIIIHI.

2. B oco0nuBHX BMIAJKaxX CTAaTTI MOXYTb INEPENVISIHYTH JOAATKOBO (B TOMY YHCII CTaTUCTUYHY Ta
METOAUYHY MEPEBIPKY).

CTpykTypa cTarTi

CraTTs cCXeMaTU4HO MOJAEThCA B TAKOMY HOPSAKY 110 BepTukanbHil diHil: YK, Ha3Ba cTarTi, iHILIaIM Ta
npi3BuUIla aBTopa (-iB), Ha3Ba YCTAHOBU Ta MOILITOBA aApeca, Jie OylI0 BUKOHAHO pOOOTY, €JIEKTPOHHA ajipeca
JUTSL TUCTYBaHHsI, pe3ioMe 1 KJII0OYOBI1 CJI0Ba, BCTYI, METa JIOCIHIKEHHS, MaTepialii Ta METOH, Pe3yJIbTaTu
JOCTIIKEeHb, BUCHOBKH, JiTeparypa, REFERENCES.

Pe3rome i KJ11040Bi c10Ba (YKpaTHCHKOIO Ta aHTITIMCHKOI0 MOBaMH ). J1J1sl eKCIIEpUMEHTATbHIX, KITHIYHAX
poOiT pe3tome Mae OyTH CTPYyKTypoBaHe i 000B’sI3K0BO MICTUTH ciioBa: Betymn, Mera, Meromu, Pesynbrarn,
BucHoku, KittodoBi citoBa (He MeHIe 3 Ta He Oiblie §).

OO6csr — ve meHie 0,5 CTOpiHKH.

Odopmienns JgiTeparypu

1. Cniucok BUKOPHCTAHUX JKepen (Jiiteparypa) po3MIlIy€eThCs B KiHII CTATTI MICIsi OCHOBHOTO TEKCTY,
HaBEJICHUI MOBOIO OpHTiHAJY, BiIMOBITHO 10 BUMOT CTHWIIO BaHKyBep He3aleKHO BiJ HASBHOCTI B HbOMY
AQHIVIOMOBHHUX JDKEpel.

2. JIxepena HyMepyIOTbCs Ta OPraHi30BYIOThCS B IOPSAAKY 3rafyBaHHs B TeKcTi. Lle o3Hadae, mo nepie
JDKEpeTIo, sIKe 3raJlye€ThCsl B TEKCTI, OTpUMye Homep [ 1], apyre mxepeno - [2] 1 Tak paui.

3. B cnimcky mUTOBaHUX JKEPET BUKOPHUCTOBYIOTHCS KBAJpaTHI MYKKHU TSl TO3HAYCHHS] HOMEPIB JKe-
pen. Hanpuknan, [1] uu [2-4] ns mo3Ha4eHHS OJTHOTO JpKepera ado Iiana3ony JKepe.

4. Poznin REFERENCES mnonmaeTbcst TOBHICTIO OKpEMHUM OJIOKOM, TTOBTOPIOIOYM CITMCOK JIITEpaTypH.
Has3su xypHaiiB, BUIaBHUITB MOHOTpadiii, KHAT TOIIO Ha KHUPUJIMILII OMUCYIOTHCS Ha JIATUHHII (TpaHCiTe-
PYIOThCS JTATUHCHKUMU JIITEPAMH).

5. Y REFERENCES notpiOHO 10TpHUMYBaTHCh HACTYIHOI CTPYKTYpH 6i0miorpadiyHIX NOCHIIAHb:

+ I1Ib aBTOpIB (TpaHciTepalis);

* Ha3Ba CTAaTTl y BapiaHTi, IO TPAHCIITEPYETHCS, 1 MEpeKIax Ha3BU CTATTI aHIIIHCHKOIO MOBOIO B
KBJIpaTHUX JTy’KKax [ |;

* Ha3Ba JpKepena (TpaHciiTepanis) i mepekiiaa Ha3By JHKepesia aHITIHChKOI0 MOBOO [ |;

* BUXIJHI JaHl 3 MO3HAUYCHHSIMH aHTIIMCHKOIO MOBOIO a0o0 nuiie nmudpoBi (OCTAaHHE - 3aJEKHO Bif
BXKHBAHOT'O CTaHJAPTY OIHCY).

6. Ha3Bu xypHainiB, BUJaBHUITB MOHOTpadiii, KHUT TOIIO HA KUPWUJIUI OMHUCYIOTHCS Ha JIATUHHII
(TpaHCHITEpYIOThCA JTATUHCHKUMU JIITEpaMHM) 13 3a3HaYCHHAM MOBHU opuriHany, Harmpukiaaa: [in Ukrainian].

6. Jxkepena xxypHani, MmoHorpadiit, kaur naruanneto HE IIOTPIBHO tpanchitepyBary.

Knueu

Astop. (Pix my6mnikanii). Ha3Ba kauru tpanciitepoBana [Ha3zBa kuurm anmiiiicbkoro MoBoo]. Micto,
HepxaBa: BunaBHUIITBO

Ilepioduyni sudanus (Hcypuanu, 30IpHUKU HAYKOBUX Npayb, Mamepianu KoHgepenyili)

Asrop. ([ara nmy6nikauii). Ha3a crarTi TpancinitepoBana [Ha3Ba crarti anmiiiicbkoro MoBoro]. Ha3sa
NepioAMYHOrO BUJAHHS TpaHcaiTepoBaHa — Ha3Ba mepiofiWyHOro BUIAHHS AaHIIIHCHKOIO MOBOIO, Tom
(Bunyck), Cropinka(u).

Enexmpounni pecypcu

Asrtop. ([ara my6mikarii). Hazea marepiany TpanciitepoBana [Ha3Ba marepiainy aHIIIIHCHKOIO MOBOIO].
Jxepeno — Jlxeperno aHnilickkoro MOBOIO. Retrieved from anmpeca caidry.

IIpuxnao onucy cmammi 3 HCypHaLia:

Cnucox nimepamypu:

Insmrenko CM., Crymiina FOC. KomyHikariiitHa e(eKTHBHICTh Web-TEXHOJIOTiH y MAPKETHHTY HAyKOBO-
OCBITHIX nociyr. [nHoBauii Mapketunry 1 Menemxkmenty. 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 caiiri http://ukrlit.org/transliteratsiia Mmo>xHa 6€3011aTHO CKOPHCTATUCS IPOTPAMOIO TPaHCIITepallii
YKpaiHOMOBHOT'O TEKCTY B JIJATUHUIIIO.



Editorial policies

The journal publishes materials in various aspects of pediatrics and related specialties that have not
previously been published: peer-reviewed original articles, experimental research results, reports, congress
and conference materials, book reviews, literature reviews.

Procedure of material submission and consideration

2 hard copies of materials in Ukrainian or English, along with the electronic form and the signed license
agreement (effective only after acceptance of the article in print) must be provided.

If the author works in an institution with a closed subject, and the submitted material may contain elements
of state secret, the author must add a letter of reference from the organization with permission to publish the
article.

Printed copies of the manuscript can be sent by mail (by simple letter) or personally brought to the
editorial office. Paper size A4, book orientation, Times New Roman font size 14, line spacing -

1.5.The electronic format of the manuscript can be sent by e-mail as attached file.

The manuscript in electronic format must fully correspond to the paper format, drawn up as a document
MS Word (doc, docx).

The file name must consist of the surname of the first author, for example, mykhtanyuk. doc. All the
illustrations need to be provided in separate files in one of the standard xls, jpg, ppt or pdf formats (for
example, ris] mykhtanyuk.ppt, ris2 mykhtanyuk.xIs).

The number of illustrations in the text of the manuscript must not exceed 6 in experimental, clinical
articles and reviews, and 4 in short messages. Tables must have a title and a serial number (notes placed
directly under the table), pictures - a serial number and a signature. Top of photoprints is expected to be
indicated.

There should not be abbreviations, besides well-known ones, in the tables and in the signatures to pictures
(with some exceptions, in this case with the obligatory description in the notes).

All designations and names of physical and chemical units of measurement should be given in the SI
system.

The full volume (the text along with the tables, pictures and signatures, a summary in two languages
with keywords and references) for experimental and clinical articles should not exceed 27000 characters
with spaces (~ 13 pages), overviews - 50,000 characters (~ 24 pages) , mini reviews- 25000 characters (~ 12
pages); short messages - 12000 characters (~ 6 pages).

A separate file is required to provide information about the authors in two languages (Ukrainian, English):
surnames, names, patronymic, names and postal addresses of the institutions where the study had been carried
out; contact phones and emails of the responsible author for correspondence.

In case of manuscripts that do not meet the requirements and subject of the journal, the editorial staff
reserves the right not to accept them and reports the responsible author by e-mail.

The editorial staff reserves the right to a stylistic correction of the manuscript.

After prototyping of the article, an email is sent to the responsible author for final agreement. The author
must send his corrections (specifying the page, paragraph, the line where the correction should be made) or
inform about their absence within three working days beginning from the date of sending the letter by the
editorial board.

If the editorial board does not receive an author’s answer within three working days, the article is printed
unchanged (further corrections by the author will not be possible).

When publishing articles, the editorial board is guided by the date of receipt of the last version!

After the article has been published, the responsible author receives the final pdf version of the article by
e-mail.

The editorial board informs the authors that they have full personal responsibility for the authenticity of the
content of articles (reliability of information in articles, accuracy of names, statistics, names and quotations).

In order to avoid plagiarism, we ask the authors to adhere to the ethics of scientific citation.

Confirmation of bioethical expertise is a mandatory requirement for clinical and experimental studies,
involving patients, human or animal biological material.

Review process:

1. All manuscripts submitted to the journal must pass two levels of review: external and internal.

2. In special cases, articles may be reviewed additionally (including statistical and methodological
review).



Structure of the article

The article is schematically presented in the following order on the vertical line: UDC, title of the article,
initials and surnames of the author (s), name of the institution and post address, where the work had been
carried out, email address for correspondence, summary and key words, introduction, purpose of the study,
materials and methods, research findings, conclusions, REFERENCES.

Summary and key words (in Ukrainian and English). For experimental and clinical works the resume
should be structured and must contain the words: Introduction, Goal, Methods, Results, Conclusions,
Keywords (not less than 3 and not more than 8).

Volume - not less than 0.5 pages.

References

1. The list of resources is placed at the end of the article after the main text.

2. Resources are numbered and organized in order of mentioning in the text. This means that the first
source mentioned in the text receives the number [1], the second source - [2], and so on.

3. In the list of cited sources, square brackets are used to indicate resource numbers. For example, [1] or
[2-4] to indicate a single resource or a range of resources.

4. The REFERENCES section is presented in a completely separate block, repeating the list of references.
The names of journals, publishing houses of monographs, books, etc. in Cyrillic are described in Latin
(transliterated in Latin letters).

5. In REFERENCES, the following structure of bibliographic references must be followed:

» Names of authors (transliteration);

» the title of the article in the transliterated version and the translation of the title of the article in English
in square brackets [ ];

* name of the resource (transliteration) and translation of the name of the resource in English [ ];

« initial data with designations in English or digital only (the latter - depending on the used description
standard).

6. Names of journals, publishing houses of monographs, books, etc. in Cyrillic are described in Latin
(transliterated with Latin letters) with an indication of the original language, for example: [in Ukrainian].

7. Resources of journals, monographs, books DO NOT need to be transliterated in Latin.

Books

Author. (Year of publication). Transliterated title of the book [Title of the book in English]. City, State:
Publishing House

Periodicals (journals, collections of scientific papers, conference materials)

Author. (Date of publication). Translated title of the article [Article title in English]. Transliterated title of
the periodical - The name of the periodical in English, Volume (Issue), Page (s).

Electronic resources

Author. (Date of publication). Transliterated title of the material [Title of material in English].

Source - Source in English. Retrieved from: site address.

Example of an article’s description from journals:
Lmnsmrenxko CM., Crymina FOC. KomyHikarriitHa e(eKTHBHICTh Web-TEXHOJIOTiH y MapKETHHTY HAyKOBO-
ocBiTHIX mociyr. [nHOBamii Mapketunry i Menemkmenty. 2012;1: 69-78.

REFERENCES:

Illiashenko 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].

On the http://ukrlit.org/transliteratsiia site you can use the transliteration program of the Ukrainian-
language text in Latin for free.





