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OpwuriHaAbHI AOCAIAKEHHSA
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OpwuriHaAbHI AOCAIAXKEHHS

BuBueHHA nomupeHocﬁ KAQCUYHOIo KypiHHﬂ Ta BUKOPUCTAHHA

CYYaCHUX EAEKTPOHHUX CUCTEM AOCTABKH HiKOTMHy

Y Pi3HUX BiKOBMX rpynax nawi€HTiB 3 iLuemiuHolo XBopo6oto cepus

0. 0. Xypba®*1ECD B B, NazopuwwnHeub®?A, A, B. PyaeHko@2E, K. B. PyaeHko©®2F

*KoMyHaAbHe HenpubyTkoBe MIANPUEMCTBO «YepKacbKuii 0BAACHWI KapAIOAOTIUHMI LEHTP Yepkacbkoi obaacHoi paan», Ykpaia,

2[\epxaBHa ycTaHOBa «HaLliOHAAbHUI iIHCTUTYT CepLIEBO-CYAMHHOI Xipyprii imeHi M. M. AMocoBa HAMH Ykpainu», M. Kui

A - KOHLIENLLst Ta AM3alH AOCAIAXEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3atBEpPAXEHHS CTaTTI

Merta po60T1 — BCTAHOBMTI YACTOTY KIACKYHOTO KyPiHHS Ta BUKOPUCTaHHS ENEKTPOHHUX CUrapeT y NaLlieHTiB pisHIX BiKOBUX rpyn
3 iwemiyHoto xBopoboto cepus (IXC).

Marepiaau i meToau. [1o0 LOCRimKEHHS 3anyyunnm nauieHTiB (n = 3674) 3 iLuemMiyHo XBOPOOOKO cepList, IKUM 3AICHUN KOPOHapHe
LUYHTYBaHHA Ha cepui, Wo npautoe. CepenHint Bik y4acHWKiB gocnigxeHHs craHosus 60,6 + 0,8 poky. Matepian ans aHanisy —
aHaMHECTMYHI aHi LWOA0 KMNacu4HOro KypiHHS abo 3aCTOCyBaHHS €MEeKTPOHHUX MPUCTPOIB AOCTABKM HIKOTUHY, CTaxy Kypus. g
yac nobyaoBm An3anHy AOCTIIKEHHS BPaXOBYBamnu HanexHiCTb nawjeHTa 4o BikoBOi rpyni 3a knacudikadieto BOO3.

Pe3syabtatu. ig Yac JOCNimKEeHHS BUBYUIN BNVB EMIEKTPOHHMX CUrapeT i KNacYHOrO KyPiHHSA Ha py3aiik Ans 340pOB’S NaLjieHTiB
3 IXC i BCTaHOBWNM YacTOTY Pi3HOBWLIB KYPiHHS, BpAaXOBYHUM Bik NaLiEHTIB. BusBunu, Lo cepen y4acHUKIB AOCTIMKEHHS HIKO-
TUHOBY 3anexHicTb Manu 67,3 % navieHTiB; L BiporigHo GinbLue 3a yacTky oci6, siki Hikonn He kypunn, — p = 0,0001, x2= 56,29.
KnacuuHi curapetu, a He enekTpoHHi, kypunu 93,0 % nauienTis (p = 0,0001, x?=2101,45). Cepen navieHTiB Monogoro Biky 4actoTa
Knacu4Horo KypiHHs (21,3 %) BOCTOBIPHO HIKYa 3a BiAMOBIAHMI NOKA3HWK B iHLLIMX rpynax: cepeaHboro Biky — 38,5 % (p = 0,0001,
X2 = 62,40), noxunoro — 44,0 % (p = 0,0001, x2= 116,53), crapeyoro — 42,1 % (p = 0,0001, 2= 95,67). YacToTa BigmMoBY Bif
KypiHHS1 BOCTOBIPHO BYLLa cepeq navieHTiB cepeaHboro (p = 0,0001, x2= 17,42), noxunoro (p = 0,0001, x>= 15,59) Ta cTapeyoro
(p=0,003, x*=9,05) Biky NOPIBHSIHO 3 YACTOTOIO BiAMOBM 3-MOMiX XBOPUX Ha IXC Morogoro Biky. YacTota BUKOPUCTaHHS Tinbkii
€NeKTPOHHWX CUrapeT K JOCBIAY KYpiHHS Ta nepexogy Bif KNacyuyHOro KypiHHS SOCTOBIPHO BULLIA NKLLE B rpyni 0Cib MOnogoro Biky
MOPIBHSIHO 3 iHLLMMK rpynamu 3a BikoM: cepeaHboro (p = 0,0001, x2= 170,24), noxunoro (p = 0,0001, x?= 288,63) Ta cTapeyoro
(p=10,0001, x2=290,01) Biky.

BucHoBKu. KypiHHS TIOTIOHY € 0AHUM i3 NPOBIgHMX haKTOPIB puaviKy, i y B1BipLi xBopux Ha IXC BOHO Haa3BM4aiHO NoLUMpeHe. Tak,
yacToTa KypiHHs 3-NOMiX 06CTeXXeHMX nawlieHTiB cTaHoBuUna 67,3 %; Le BiporigHo GinbLue Bif YacTkv Ocib, ki HIKOMK He Kypunn,
p = 0,0001, 2= 56,29. BCTaHOBMEHI 4acTOTH, 3BaXKalouM Ha Bik NALliEHTIB, AEMOHCTPYIOTb NOLMPEHICTL KIACUYHOTO KYPiHHS Ta
€MEeKTPOHHMX curapeT cepeq xBopux Ha IXC. BuaHaummnm 4acToTy pisHOBWAIB CTaTyCy KypLis (MOKUHYB, NEPEILLIOB Ha eNEKTPOHHI
cvrapeTu, NoABiiiHe CnoxuBaHHs), Gepyyu 4o yBaru BiKOBUIA acrekT.

KatouoBi croBa:
KAGCHMUHE KyPiHHS,
EAEKTPOHHI
curapetu, WKiAAUBI
Ta NOTEHLINHO
LUKIAAMBI PEYOBUHM,
ilwemiyHa xBopoba
cepus, BikoBa
knacudikauis BOO3.

3anopisbkui
MeAVUYHUN XXypHaA.
2024.T. 26, Ne 6(147).
C. 445-449

*E-mail:
olegzhurba.
heartsurgery@gmail.
com

Study on the prevalence of traditional smoking and the use of modern electronic nicotine
delivery systems in different age groups of patients with ischemic heart disease

0. 0. Zhurba, V. V. Lazoryshynets, A. V. Rudenko, K. V. Rudenko

The aim to define the frequency of traditional smoking and electronic cigarette use among coronary heart disease (CHD) patients
of different age groups.

Materials and methods. The study included patients with CHD who underwent off-pump coronary artery bypass surgery (n = 3674).
The mean age of the study participants was 60.6 + 0.8 years. The material for analysis was anamnestic data regarding traditional
smoking or the use of electronic nicotine delivery devices and a smoking history. The study design was based on the patient's age
group according to the WHO age classification.

Results. The article raises an actual problem of defining the impact of electronic cigarettes and traditional smoking on health
risk for CHD patients and the frequency of smoking types taking into account the patients’ age. Nicotine addiction has been
revealed in 67.3 % of patients among the study participants that was significantly higher than the proportion of never-smokers,
p =0.0001, x2=56.29. It has been found that 93.0 % of patients preferred traditional cigarette smoking to electronic cigarettes,
p = 0.0001, x2=2101.45, and the frequency of traditional smoking was significantly lower among young patients (21.3 %) as
compared to older age groups of patients: middle-aged — 38.5 % (p = 0.0001, 2= 62.40), elderly — 44.0 % (p = 0.0001, x*= 116.53)
and old-aged — 42.1 % (p = 0.0001, x*= 95.67). Smoking cessation frequency has been shown to be significantly higher in
the older groups: middle-aged (p = 0.0001, 2= 17.42), elderly (p = 0.0001, x*>= 15.59) and old-aged (p = 0.003, x*>= 9.05)
compared to that among CHD patients of a younger age. The determined frequency of using only electronic cigarettes as a
smoking experience or transition from tradition smoking has been demonstrated to be significantly higher exclusively among
young people compared to other age groups: middle-aged patients (p = 0.0001, x2= 170.24), elderly (p = 0.0001, x>= 288.63)
and old-aged (p = 0.0001, x*= 290.01).

Conclusions. Tobacco smoking as one of the leading risk factors has been established to be an extremely common phenomenon
in the sample of CHD patients with the frequency of 67.3 %, that was significantly higher than the number of never-smokers,
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p =0.0001, x*= 56.29. The rates demonstrating the prevalence of traditional and electronic cigarette smoking based on the age
of patients with coronary heart disease have been determined. The incidence of smoking status types (quit smoking, switch to
electronic cigarettes, dual users) according to the age aspect has been revealed.

TioTioH cnoxusany B AMepuLi Lie 3 LOICTOPUYHMX YaciB
[1,2]. Micns Toro, sk KOPIHHI XUTENi 3axigHoi NiBKYMi CBITY
NPUBE3NN TIOTIOH 40 EBPOMENLIB Yepes YNEeHIiB ekinaxy
Konymb6a [2], Hacnifky BXMBaHHS TIOTIOHY CTanu npeame-
TOM HaykoBux guckycin. Y XVI ctonitTi icnaHcbkui nikap
i botaHik Hikonac MoHapaec ony6nikyBaB kHury, B sk
MOSICHIOBaB TepaneBTUYHI eDEKTY Bifj BXXMBAHHS TIOTIOHY
ans gecatkis npobnem 3i 3gopos’am. Y XVII cToniTTi
aHrninceLkun koponb fAkie | Haromowysas Ha Hebesnedi
TIOTIOHY [3].

OpnHak cucTemMaTuyHi CocTEPEXEHHS 3a HEeraTUBHUM
BMMMBOM THOTIOHY Ha 340POB’St TPUBANU [JOBLLE, HiX OYiKy-
Banu. Y nepLuin nonosuHi XX CToNITTA HaykoBLi 3i BCbOro
CBITY (hikCyBanu CUNbHUI B3aEMO3B’A30K MiXX PO3BUTKOM
paky nereHb i KypiHHSM KnacuuHux curapert [4]. PiseHb
KypiHHs gocar niky y 1960-x pokax. Tak, y 1965 poui
maike 42 % popocnoro HaceneHHs CLUA 6ynm kypusmu
TioTioHY [5], ane fo 2019 poky piBeHb KNacu4HOro KypiHHS
cepen [opocnoro HaceneHHst Bikom 18 pokis i cTapLue
3Hu3mBCs 8o 14 % [6].

HWHI KypiHHS 3aMLLAETLCS OFHIEHD 3 TONOBHUX MPUYMH
CMepTI, SIKiii MOXHa 3anobirT, OCKINbKY CPUYKHSIE PO3BK-
TOK XPOHIYHOTO OBCTPYKTUBHOMO 3aXBOPHOBAHHS NereHb,
3r105KiCHX HOBOYTBOPEH KiMbKOX TUNIB, LIyKPOBOTO AjabeTy
2 Tuny, a Takox xeopob cuctemu kposoobiry (XCK). Kpim
TOrO, BCTAHOBIEHO, LU0 KyPiHHS € [OAATKOBUM (HaKTOPOM
pU3nKy po3BuMTKY ycknagHeHs npu COVID-19 [7].

HesBaxatoun Ha Te, Lo KYpiHHS KNacu4HWX curapet
(KK) 3a ocTaHHi pok1 3MEHLLMIOCS BHACTIAOK BUXOAY Ha
PVHOK €NEKTPOHHUX MPUCTPOIB AOCTABKM HIKOTUHY, KiNbKICTb
0Cib, 3anexHux Big HIKOTWHY, 36epiraeTbes. Y 2004 poui
nekiHcbka komnaHis Ruyan Group (Holdings) Ltd. (Kutait)
3anaTteHTyBana Ta BWUMyCTAMNa «ENeKTPOHHI curapeTmy»
(EC), siki jocTaBnsinm HIKOTUH KopucTyBadam 6e3 npoLecy
ropiHHsi TioTioHy [8]. MeToro EC 6yno npunuHenHs KK, ane
3'AcyBarnocs, Lo BOHW, AMOBIPHO, Npu3BeayTb Y ManbyT-
HboMy [0 edpekty KK cepen ntogew, siki Hikonw paHile He
kypunu [9,10].

Ocobnuee 3aHenokoeHHs Brknvkae Bnnme EC Ha ocib
monogoro Biky [11]. Kypui, ski BiggatoTs nepesary enek-
TPOHHWUM MPUCTPOSIM AOCTaBKM HIKOTWHY, Hamaratuncb
MOKVMHYTU KYpUTW, Y4acTO BPELLTI KOPUCTYIOTbCA ofpasy
[BOMa crocobamu KypiHHs. BCTaHOBMEHO, LU0 «MOABINHI»
KypLi MatoTb BuLLi chakTopy puanky XCK, Hix Ti, xT0 06upae
Tinbkn KK a6o EC [12].

KypiHHs acouitotoTb 3 11 % cmeprteii Big XCK 'y Bcbomy
cBiTi [13]. Huri XCK € ocHoBHoto npuumHoto cmepTi B CLUA.
Bnnme knacuyHoro KypiHHs Ha puauk po3sutky XCK gosoni
I'PYHTOBHO BMB4eHO. BcTaHoBneHo, Wwo EC mMeHL Lwkianvsi,
Hix KK (CNprYnHEHO MEHLLOH KInbKICTHO LUKIAMMBIX | NOTEH-
LiHO LUKIZSMBMX PEYOBMH), OOHAK TOKCWKOMOMYHI Ta Mexa-
HiYHi JaHi wopo Bnnmey EC Ha cepueBo-CyauHHY cuctemy
OCTaTO4HO He 3'ICOBaHO.

MepexpecHuii aHania cumnToMiB i ckapr 3 6oky cepLe-
BO-CYMHHOI CUCTEMM MOKa3aB, Lo kopucTyBadi EC matoTb
BULLMIA pU3WK iLuemiuHoi xBopobu cepust (IXC), nopyLueHb
puUTMY CepLsi, HanaaiB 3arpyauHHoro Bonto Ta cepuebuT-
T4 [14].

MeTa po6otu

BcTaHOBWTY 4acTOTY KNAaCMYHOTO KyPiHHS Ta BUKOPUCTaHHS
€MEeKTPOHHUX CUrapeT Y MaLuieHTIB Pi3HMX BIKOBUX rpyn 3
iLuemiyHo XBOPOOOIO CepLs.

Martepianu i MeToAH AOCAIAKEHHA

[ocnimxeHHs 3aiNCHANM 3@ y4acTio NauieHTiB, ski nepeby-
Banu nig cnoctepexenHsm y nepiog 3 2015 go 2021 poky
y AY «HaujoHanbHWi iHCTUTYT cepLeBo-CyAMHHOI Xipypril
imeHi M. M. Amocosa HAMH Ykpainu» Ta KHIT «4epkacbkuin
obnacHuin kapgionoriyHuii LeHTp Yepkacbkoi obnacHoi
paawmy» (YkpaiHa).

3aranbHa KinbkicTb navienTis 3 IXC y BU6ipLi cTaHoBM-
na 3674; sikoBui fiana3oH — Big 36 fo 92 pokis. CTpykTypa
BWGipKkK 3a cTaTTio nauieHTiB: Yonosiku — 3061 (83,3 %),
XiHku — 613 (16,7 %). CepenHili Bik y Bubipui — 60,6 + 0,8
poKy; cepeqHin Bik yonosikis — 60,0 £ 0,9 poky (BikoBui
AianasoH — 36-92 poku), xiHok — 63,4 + 1,9 poky (BikoBuii
fiana3soH — 38-83 pokis).

KpuTepii 3anyyeHHs 00 AOCRIMKEHHS — KMiHIYHO nif-
TBepmKeHui aiarHo3 IXC, Bik noHan 18 pokis. Kputepii Bi-
KIIOYEHHS — JjiarHOCTOBaHa aHeBPK3Ma MIBOTO LLUMYHOYKa,
BUSIBNEHi HabyTi Ta BPOMKeHi Baay cepus, MOCTIH(apKTHI
AedopmaLlii MXLLYHOYKOBOT NEPETUHKN.

Ycim nauieHTam 34iNCHUNM KOPOHapHe LUYHTYBaHHS
Ha cepui, WO npaLitoe, BUKOpUCTanu BeHosHi (v. safina) i
apTepianbHi (a. mammaria) LWyHTU 3aMeXHO Bif KiNbKOCTI
ypaXkeHb KOPOHAPHUX CYAUH: 3 OAHOCYAUHHAMM YPaXeHHs-
mn—88 (2,4 %) ocib, neocyanHHuMM — 481 (13,1 %) navient,
i3 6aratocyauHHUMM ypaxeHHsMy — 3105 (84,5 %) xBopux.

Martepian ans BuBYEHHS Ta aHanisy — AaHi HaTypHUX
cnocrtepexeHb (36ip aHamHesy xBopobw Ta ckapr), Bigo-
MOCTi 3 NEPBUHHOI 00NiKOBOI JOKyMeHTaLii (BunMcka 3
MeANYHOI KapTy ambynaTopHOro (CTaLioHapHOro) XBOPOro
— . 027/0, icTopist xeopoby — . 003/0). Ocobnmey ysary
NPMAINSNM aHanisy aHaMHeCTUYHUX gaHnx wogo KK abo
3actocyBaHHs EC, ctaxy kypus. Yactoty KK i BukopucTaH-
Hs EC BuB4anu, 6epy4v fo ysaru ik nauieHTis. [ins Lsoro
BMOIPKY NaLieHTIB NOAINMAM Ha rpyni BiANOBIAHO A0 BiKOBOI
knacudikauii BOO3.

BcraHoBneHo, 1o Bci Kypui KK BrkoprcToByBanm komep-
LiiHWA THOTIOH i3 CTaHOAPTHUMM o0BaBKamu, LLO BKITHOYEHi
[0 CrMCKY NPIOPUTETIB, KW YKNaaeHUi iMnnemMeHTauiHuM
pieHHsm Komicii €C 2016/787 (nobaska CipuumHse yu
nocuntoe iHTeHcmBHICTb KK, npnsBognTb A0 3HAYHOTO Ym
MOMIPHOTO 3BMKaHHS 10 THOTIOHOBKX BMPODIB; 3yMOBIHOE
XapaKTepHWA CMaky NpoayKTY; nonerLuye BauxaHHs abo no-
TMVHAHHS HIKOTVHY; Mpr3BoaNTb A0 yTBOpeHHs CMR (kaHuie-
POreHHOr0, MyTareHHOro Ta PEMPOTOKCUYHMX) KOMMOHEHTIB
abo nocunioe CMR-BnacT1BOCTi THOTIOHOBOrO BMPOBY A0
3HaYHOrO 4 NomipHoro cTyneHs). CepenHilt BMICT HIKOTUHY
y KnacuyHux curapetax craHosuB 0,5 Mr (BapiaLinHuii psg,
- 8ia 0,4 mr go 0,6 mr). Kypui EC y 90,2 % Bunagkis BuKo-
PVCTOBYBAIW HIKOTVH-BMICHi CyMILLIi (PifyH1) ANS YTBOPEHHS
aepo30nto BNapoByBaHHs, e y 9,8 % — 6e3HIKOTMHOBI.
CepenHiit BMICT HikoTWHY Y KypuiB EC ctaHoBuB 50 mr/mn.
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OpwuriHaAbHI AOCAIAXKEHHS

YciM yyacHuKkam [OCHigXeHHS 3AINCHUNM KNiHIYHe
00CTeXeHHs Ta NikyBaHHS 3@ NPOTOKONOM HaJaHHsI cTauj-
OHapHoTi fonomMoru. KpiM Toro, BOHY 3an0BHIOBANM aHKETY,
L0 MicTMna enemeHTu TecTy darectpema.

[JocnigKeHHs 34iINCHUN, JOTPUMYHOUNCH OCHOBHIUX
€TUYHUX NPUHLMNIB LLOAO0 BUKOHAHHS HAYKOBUX MEANYHUX
ZocnimkeHb 3a yyacTio nioanHu. MauieHtn 6panm yyacts y
[OCHiMKeHHi 3a BNacHWUM GaXkaHHSIM, MPO Lie CBIiAYNTb iXHii
ocobucTui nignuc B iHhopmoBaHii 3rogi. KoxHoro xsoporo
ocobucTo iHhopmyBany oo 060B’A3KIB | NpaB, a Takox
MPO MOXMMBICTb 3aBEPLUMTW JOCTIMKEHHS B Oyab-sIKUi
MOMEHT 3a BaxkaHHAM, 6e3 Byab-SKMX HACNAKIB | NOSICHEHHS
MPUYMH CBOIX LiM.

MaremarnyHe onpaLitoBaHHs pesyrnsTaria LOCTimKEHHS
3AiCHUNN, 3aCTOCYBaBLUM 3ac0BM enekTPOHHMX Tabnnub
MS Excel (free version Linux system, 2019). JJocToBipHicTb
BiIMIHHOCTEN 3a YaCTOTaMW O3HaK, ki aHanisysanm, Mix
TPYnot XBOPUX i KOHTpONeM npu pieHi 3HauywwocTi 0,05
BU3HAYMNM 3a KpUTEpiEM X? 3 MonpaBKoto EiTca.

Pe3yasTati

MpoaHanisyBaBsLLK KNiHIKO-geMorpadiyHi xapakTepucTuku
MauieHTiB, BUSHAUMIK: Y L BUOIpLi mavuieHTIB-40MoBIKiB
3 IXC yn’atepo 6inbLue, Hix xiHok (83,3 % npotu 16,7 %
BiZNOBIAHO). BpaxoBytouun Bik XBOPUX, BU3HAYMMM, LLIO
NaLieHTN-4OMOoBIKN Y CepefHbOMY Ha 3,4 pOKy MOOALL
3a xiHoK (p 2 0,05).

Y pesynbraTi aHanidy aHaMHECTUYHUX JaHUX LOoA0
yactoTu KK i sactocyBaHHs EC BctaHosunun: 1752 (47,7 %)
ocobwm i3 Bubipku Bigaasanu nepesary KK, 721 (19,6 %) —
BukopuctoByBanm EC. Omxe, y uinn Bubipui 2473 (67,3 %)
XBOPWX Marnu HIKOTUHOBY 3anexHiCTb. CepeaHil CTax KypLs
B Y4aCHWKIB JocCnimkeHHs (He 6epyyn fo yBaru cnocib ky-
PiHHSI Ta CTaTyC — KypsiTb 3apa3 / Kypumm paHiLLe i NOK1HYmK)
craHoswB 37,3 + 1,0 poky (mabri. 1).

3rigHo 3 AaHumK, WO HaBedeHi B mabnuui 1, cepen
Y4aCHWUKIB AOCHIAXEHHS HIKOTUHOBY 3aNexHICTb Manu
67,3 % nauieHTis. Lig yacTka BiporigHo GinbLua 3a YacTky
0cib, siki Hikonm He kypuru, — 32,7 % (p = 0,0001, x?= 56,29).
Y pesynbrati CTaTUCTUYHOTO aHaniay KinbkocTi ocif, siki
Bingasanv nepesary KK, BCTaHOBWNMW: He3BaXatoumM Ha Ha-
SIBHICTb anbTePHATUBHINX MEHLU Wkianuemx EC, ocToBipHO
6inblua YyacTka navieHTiB AocnimKeHHs (62,6 %) kypunu
krnacuuHi curapetu (p = 0,0001, %= 813,27).

BuaHaumnnm yactky ocib, siki MOKMHynM Kyputv micns
BCTaHOBMeHHs ajarHody IXC Ta micns Toro, sk AisHanmcs,
Lo iM Moxe ByTu nNpuaHa4yeHe KOPOHApHE LUYHTYBaHHS,
- 672 (27,2 %) xBopux; 3 KK Ha 3acTocyBaHHs CyqacHWx
€NEeKTPOHHWX NPUCTPOIB AOCTaBKM HIKOTUHY nepewLunmn 137
(5,5 %) kypuis, siki Bynu 3anydeHi go Bubipku. Kpim Toro,
BW3HAYMIM YaCTKy OCI6, ki, HamMarak4MChb NOKUHYTU KypUTU
Yyepes CTaH 3[0pOB'S Ta 0COOMCTY BMOTUBOBAHICTb, He
3MOITV MOBHICTHO BiamMoBuTUCH Big KK, i ix He 3a00BinbHUNO
BUKOPUCTaHHS Tinbky EC, TOMy BOHM novanu kopucTysa-
TMCA ABOMa crocobamu KypiHHS ogHodacHo — 45 (1,8 %)
BUNagkis (mabr. 2).

[NpoaHanisyBaBLwKM aHaMHECTWUYHI AaHi, BCTaHOBUIIN,
LU0 HaMMEHLLWI CTaX Kypus — Y rpyni nauieHTiB, siki Kopu-
CTYBanMCcs TiNbK1 €NeKTPOHHUMU NPUCTPOSIMUA JOCTABKM
HIKOTUHY, — 5,4 poky. Lle MOXHa NOSICHUTU BIQHOCHO He-
LLOAABHLOKO MOSIBOK LIMX NPUCTPOIB Ha PUHKY YKpaiHu.
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Tabauua 1. Ananis yactot KK abo BUKOPUCTaHHS eNEKTPOHHIX MPUCTPOIB AOCTaBKN

TIOTIOHY B nauieHTis 3 IXC (n = 3674)

S EXE A P

2300 62,6
EC 173 47
KK + EC 2473 67,3
Hikonw He kypunu 1201 32,7

p=0,0001,
= 813,27

p =0,0001,
X2=56,29;

Tabauusa 2. CtpykTypa nauieHTiB 3 IXC 3a cnocobom kypiHHs: nokuHynu KK,
nepeﬁwnm Ha EC, npoposxytoTb KK abo kopucTytotbes goma cnocobamm

(n=2473)

CTaTyc a --
poku

TMoknHynm KypuTi B3arani 272
3 KK nepeiiunu Ha EC 137 55

MpopoBxunn KK 1491 60,3
BukopucToByBany Big nouatky Tinbku EC 173 29,2

Yci kypui (n = 2473)
KopwcTytoTbest jBoMa crnocobamm KypiHHS 45 18

326+18
287+24
373+1,0
5414

21335

3BepHeMo ocobnuBy yBary Ha rpyny Kypuis, ki, Mawoum
BEMNUKNA CTax Kypus — 32,6 poky, BUpiLLMNK B3arani Big-
moBuTUcs Big KK.

[nsa ToyHiworo BctaHoBneHHa vactot KK Ta Bu-
kopuctaHHst EC nauientamn 3 IXC pisHux BikoBux rpyn
3AINCHUNM JeTanbHUA aHani3, BpaxyBaBLUM BiK XBOPUX 3a
knacudikauieto BOOS3. Pesynsratvt HaBegeHo y mabnuui 3.

[MpoaHanisyBaBLUM CTATYC KypLisl B y4aCHWKIB LibOro fi0-
CTiKEHHS, BCTAHOBMM, LU0 KK 3anuLIaeTbCs NoLWMPEHO
LLIKiASIMBOO MOBEAHKO-aCOoLIiINOBAHOK 3BMYKOH, SIKa Brac-
TVBa nauieHTam ycix BiKoBUX rpyn. BusHauunu, wo y rpyni
nauieHTiB Monogoro Biky yactota KK craHosuna 21,3 %,
[OCTOBIPHO HKYa 32 BiAMNOBIAHWIA NOKa3HWK, BCTAHOBMEHMI
y navujeHTie cepeaHboro — 38,5 % (p = 0,0001, x2= 62,40),
noxwunoro —44,0 % (p = 0,0001, x2= 116,53) Ta cTapeyoro
Biky — 42,1 % (p = 0,0001, x?= 95,67).

BusiBunu Bik-3anexHy OOCTOBIPHY TEHAEHLl0 BMOTH-
BOBaHOI BiMOBM Bifj KypiHHS1: YacTka NaLieHTIB cepeaHboro
(p=0,0001, 2= 17,42), noxunoro (p =0,0001, x>= 15,59) Ta
crapevoro Biky (p = 0,003, x2=9,05), siki NOKUHYNM KypuTH,
BIpOriAHO Ginblua 3a YacTKy XBOPWX MOIOLOrO BiKY.

LLlono BMKOpUCTaHHSA Cy4acHWX eneKTPOHHWUX npu-
CTPOIB AOCTaBKM HIKOTUHY, TO BCTAHOBWIW: Taki NPUCTPOI
marnu nonuT nuLLe cepep nawieHTiB Morogoro Biky. po ue
CBIiAUNTb YaCTOTA iX 3aranbHOM0 BUKOPUCTAHHS (€MEKTPOHHI
curapeTm sk NepLUMin A0CBIA KypiHHA Ta nepexia Big kna-
CWYHOTO KyPiHHSA NMpoaHaniaoBaHi pasom), Lo CTaHoBWNa
40,7 % (31,5 % + 9,2 %) Ta byna CTaTMCTUYHO AOCTOBIPHO
6inbLLUOI0 NOPIBHAHO 3 BiAMOBIAHOI YACTOTOK Y rpyni
xBopux cepeaHboro (12,3 % (8,0 % + 4,3 %), p = 0,0001,
¥2=170,24), noxunoro (2,9 %, p = 0,0001, x? = 288,63) Ta
crapeyoro (2,8 %, p=0,0001, x?= 290,01) Biky. 3a3Haummo,
Lo novanu Kyputy Bigpady EC Tinbku navieHT Monogoro
BiKy, ixHst yacTka ctaHoBuna 31,5 %; B iHLLIMX BIKOBUX rpy-
nax Bunagkm kypiHHa EC BuaHayanu nuwue cepen Xsopux
cepenHboro Biky — 8,0 %. LLlogo yacTkm xBopwix, ki Kypunn
onpasy ABoMa crocobamm (sKuii € HanbiNbLL HECMPUATAN-
BWM [AN51 300POB’St KYpLiB), TO BOHA Oyna HaliMEHLLOH0 B YCiX
rpynax 3a Bikom: Big 0,2 % cepen nauieHTiB rpynu noxwnoro
Biky 40 2,1 % — cepegHboro, p 2 0,05.
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Tabauus 3. AHanis yactotu KK i Bukopuctants EC y nauieHTis 3 IXC, 6epyun fo ysaru Bik, n (%)

BikoBa rpyna 3a BOO3 Hikonu He kypunu MokuHynm KK+ EC

Bippasy Mepexin 3 KK

Morogui gik (25-44 pokie), n = 108 (2,9 %) 32(29,6) 23 (21,3) 9(84) 34(31,5) 10 (9,2) 2(18)

Cepepili Bik (45-60 pokis), n = 1732 (47,1 %) 526 (30,3) 665 (38,5) 328(18,9) 139 (8,0) 74 (4,3) 37(21)

Moxvrmii Bik (61-74 poku), n = 1654 (45,1 %) 574 (34,7) 728 (44,0) 304 (18,4) - 48(2,9) 4(02)

Crapeuwii Bik (75-90 pokis), n = 178 (4,8 %) 69 (38,8) 75 (42,1) 29 (16,3) - 5(2,8) 2(1,1)

[Hosroxwreni (90 pokis i Ginblue), n =2 (0,1 %) - - 2(100,0) - - -

3aranowm, n = 3674 (100,0 %) 1201 (32,7) 1491 (40,6) 672 (18,3) 173 (4,7) 137 (3,7) 45(1,2)
06r080peHHﬂ PEYOBMH 3a NpOrpamoto, Lo 3anponoHosaHa BOOS; Tpusa-

Bnnue KK Ha nowukomkeHHs CyavH i BnacHe cepLeBo-Cy-
AVHHY CUCTeMy JOBOMi BUYEPHO BUBYEHO. AKTyarnbHAMMU
3anuwaTbCs NMUTaHHA NuLle 3 NPUBOAY LIOAEHHOro
KypiHHS EC, sIKi Takox CpUYMHSIOTL NIABULLEHHS PU3KKY
PO3BUTKY IHGAPKTY MioKkapaa — OAHIET 3 HANMOLMPEHILLNX
xBopob cyyacHocTi [15]. BctaHoBNEHO, Lo Lier pusuK 3i-
CTaBHUN AN KypLIB KMACUYHKX Ta eNEKTPOHHNX CUraper,
a TaKOX MiABMLLEHWNIA Y TWX, XTO BUKOPUCTOBYE 06MaBa
€nocobu KypiHHs [16]. Pesynstati kniHiYHWX JOCRimKeHb
nokasanu, Wo HikotuH 3 EC 3HWKye oyHKLio eHgoTenio
MIKpOCyauH, 3BinbLUye apTepianbHy XXOPCTKICTb | BUKIUKaE
NiABULLEHHS PiBHS Mienonepokcmaasu B nnasmi kposi [17].
lMoka3aHo, wWwo EC, siki He MICTATb HIKOTWHY, HE 3MiHWUIKX
pyHKLIit0 MIKPOLIMPKYISALLT, @ TaKOX Mapkepu apTepianbHol
XOPCTKOCTI Ta OKUCHOrO cTpecy [17].

Y mocnimkeHHsx, Ao skux 3anydeHi kypui EC, kotpi
nepenwnu Big KK, He BUSBNEHO MO3UTUBHUX 3MiH LLOAO
3MEHLLEHHS PU3VKY MO3KOBOTO IHCYTTY, iHDapKTy Miokap-
aa um IXC [12,18]. Brim, 3adhikcoBaHO NEBHE 3MEHLLEHHS
HECNPUSATIIMBUX PECTipaTOpPHUX edekTiB y Kypuis, ki
nepenwunu Ha EC [18].

Y MacLuTabHUX JOCTIMKEHHSIX BCTAHOBMEHO, LLIO KypL,
AKi HE MOKWAAKTb KYpUTW, YacTO MPOLOBXYKOTb KyPiHHS
nBoma criocobamu [12]. Y kypuis, siki KopucTytoTbCst 06oma
cnocobamu, BUSIBNEHO MiasuLLEeHHS pranky XCK nopiBHsHO
3 Kypusamm KnacuuHmx curapert [19].

DocnimkenHs nowwpenocTi KK i Bukopuctanhsa EC y
naujeHTiB pisHuX BikoBux rpyn 3 IXC B YkpaiHi € nioHep-
CbkuM. B YkpaiHi 1OCi HeMae CTaTUCTUYHKX JaHWX LLOAO
kinbkocTi kypuis EC. YkpaiHcbkuii puHok EC HeBperynbo-
BaHWI, i Lie NpsIMO BNMBaE Ha SIKICTb NPUCTPOIB i PiWH, SIKi
€ Ha YKpaiHCbKOMY PUHKY, — YaCTO BOHW HaBiTb He Mal0Tb
cepTudikaTie BignosigHocTi. Pigunhn ana EC 3aebinbLuoro
HE MapKoBaHi HaneXxHWM YUHOM, TOMY CKNagHO TOYHO
BU3HAYUTL iXHil cknad. Pa3oM i3 TUM NOLIMPEHICTb KypiHHS
EC cepep ykpaiHcbkmx nigniTkis Bikom 1315 pokis € fosoni
BV COKOHO Ta BUKINWKAE 3aHEMOKOEHHS, afpKe (haKTUYHO Ky-
puTb KOXeH M'sTuiA. [ins BperyntoBaHHs 06iry EC B YkpaiHi
Ha 3aKoHofaB4oMy piBHi B MiHICTepCTBi OXOPOHM 340pPOB'SA
niAroTyBany 3aKOHOMPOEKT, a TAaKOX 3apEeECTPOBAHO NeTh-
Liit0 Ha AOro MigTPUMKY.

BuaHatoumn rmobanbHicTe npobnemu Ha LepxaBHOMY
piBHi, rPOMaACHKI OpraHisaLlii 3 OXOPOHK 340poB’'A Ta dha-
XiBLji 3 yCbOrO CBITY NPOBaAATb MOMITUKY LLOAO CKOPOYEHHS!
BWrOTOBJIEHHS! TIOTIOHY Ta MOMynsapv3aLlii MeHLU LUKIAIMBIX
HIKOTVH-BMICHUX MPOZYKTIB, WO JOCTYMHi ANs 0Cib, ki He
MatoTb HaMIpiB MOKUHYTW KypuTW. ANBTEPHATUBOIO KIacuy-
HOMY KYPIHHIO MOXe CTaTu po3pobrneHHs MoandikoBaHX
HIKOTWH-BMICHUX NpOZyKTIB, siki Oynu 6 MeHLW HebeaneyHi.
OnpauboBytOTb CTpaTerii 3i 3MEHLLEHHS KifIbKOCTi TOKCUYHUX

t0Tb AMCKYCIT LLIOAO MOXIMBOCTi PO3pOGIIEHHS anbTepHaTNBM
KK Ta EC LunsXoM 3MEHLLEHHS! BMICTY TOKCUYHUX PEYOBUH
Ta iX Cnosyk B OCHOBHOMY MOTOLYi LiMrapkoBOro Aumy (oaHakK
He 3aBX/aM 3MEHLLIEHHS TOKCUMHOCTI acoLjioBaHe 3 6e3rno-
CepenHiM 3HKEHHAM pu3nky Ans 30opos's) [20].

BpaxoBytoum CTaTUCTHKY NOLUMPEHHS KYpiHHS 3a [0MO-
MOTOH0 ENEKTPOHHMX NPUCTPOIB AOCTaBKY HIKOTUHY, (haxiBLi
BOO3 3pobunu BUCHOBOK, LLIO BOHM € MEHLL LUKIANMBUMM
3a KnacvyHe KypiHHs. ToMy JOLinbHO NPOAOBXWTY BUBHATM
IXHiN BNMMB Ha 30OPOB’A Ta NPOAOBXYBATW HAyKOBI AOCHi-
[PKEHHS!, CTaTUCTNYHWIA 0bnik Kypuis EC.

B oCTaHHi pokv MOBHOBaXeHHs! LLOAO perymntoBaHHs
BMPOOHULITBA, PO3MNOBCIOMKEHHS Ta MapkeTuHry EC Bu-
3Ha4YeHo 3aKOHOM Npo 3anobiraHHs KypiHHIO, SIKUIA BULAHO
YnpaBniHHAM 3 KOHTPOIO 3@ NpogykTamu i nikamu (FDA)
y CWA. B Ykpaini Big 11 nmnHsa 2023 p. HabyB YMHHOCTI
3akoH Ykpainn Ne 1978-IX, skvum 3aboporeHo npopax EC i
TIOTIOHOBWX BUPOGIB 3 apomaTiH1Mu fobaskamu. Y Takuii
€nocib ypsia HamaraeTbCs BperynoBaTh PO3noBCHOMKEHHS
EC i TioTioHOBMX BMPOBIB Bif CyMHIBHWUX BUPOBHWKIB i3
HESIKICHUMMU, LLKIANIMBUMU CKIaA0BUMM.

BucHoBKU

1. Busisunu, Wo cepen y4acHUKIB AOCTIMKEHHS HIKO-
TWHOBY 3anexHicTb Manu 67,3 % nauieHTiB; Le BiporiaHo
6inbLue 3a yacTky oci6, siki Hikonu He kypunu, —p = 0,0001,
X2 = 56,29.

2. Cepep nawjieHTiB MOMOOrO BiKy YacToTa KNnacu4HOro
KypiHHs (21,3 %) LOCTOBIPHO HWXXYa 3a BIBMOBIAHMI MOKa3-
HVIK B iHLLIMX rpynax: cepeaHboro Biky — 38,5 % (p = 0,0001,
¥2= 62,40), noxunoro — 44,0 % (p = 0,0001, x*>= 116,53),
crapeyoro — 42,1 % (p = 0,0001, x2= 95,67).

3. YacToTta BigMOBM BifA KypiHHA AOCTOBIPHO BULLA
cepen nauieHTiB cepeaHboro (p = 0,0001, 2= 17,42), no-
xunoro (p = 0,0001, x2= 15,59) Ta crapedoro (p = 0,003,
X2 = 9,05) Biky NOPIBHSIHO 3 YaCTOTOK BIAMOBU 3-MOMIX
XBOpUX Ha IXC MOnoaoro Biky.

4. YacToTa BUKOPUCTaHHS TiNbKi €NEKTPOHHIX CUrapet
K [OCBIfY KYpiHHS Ta nepexoy Bif KNacKYHOro KypiHHS
[OCTOBIPHO BYLLA NLLIE B pyni 0ci6 MONogoro Biky nopis-
HSIHO 3 iHLLIMMK rpynamu 3a Bikom: cepegHiboro (p = 0,0001,
¥2=170,24), noxunoro (p = 0,0001, x?= 288,63) Ta cTape-
yoro (p = 0,0001, x>= 290,01) Biky.

MepcneKkTUBU NOAAABLLUMX AOCAIAKEHb MOMNAraloTh Yy
BuBYeHHi BnnvBy EC Ha 300poB’s NioauHKU, CTaH ceple-
BO-CyAMHHOT cucTemu Ta puank po3euTky XCK; gouinbHumMm
€ HayKOBI JOCTIIKEHHS, Nif Yac sikuX OLliHoBanu 61 Bnnvs
EC Ha XCK nopisHsiHO 3 KK, nig yac sikux 6yno 6 BpaxoBaHo
He NnuLLe BiK, ane i CTaTb y4acHUKIB.
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The endothelial NO synthase content in the blood serum of patients
with coronavirus disease (COVID-19) with pneumonia in association
with hemostatic parameters depending on the clinical course

and its prognostic significance
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Aim: to investigate the content of eNOS in the blood serum of patients with coronavirus disease (COVID-19) with pneumonia in
association with hemostatic parameters and to determine its prognostic value in assessing the risk of oxygen dependence and death.

Material and methods. There were 123 patients with COVID-19 with pneumonia under observation. All patients were examined
and treated in accordance with the Order of the Ministry of Health of Ukraine No. 722 dated 28.03.2020. The eNOS content in the
patients’ serum was determined by enzyme-linked immunosorbent assay.

Results. It was found that the content of eNOS in the blood serum of patients with COVID-19 with pneumonia at the time of
hospitalization was 9.0 [7.0; 12.0] days lower (p < 0.001) than in healthy subjects. The development of oxygen dependence in
patients with COVID-19 with pneumonia was accompanied by worsening of endothelial dysfunction and procoagulant changes,
which was confirmed by a decrease in the content of eNOS in the blood serum (p < 0.001), an increase in the level of fibrinogen
(p < 0.05) and D-dimer (p < 0.05). The threshold level of eNOS in the blood serum <327.09 pg/ml (AUC = 0.861, p < 0.001) was
predictive of the onset of oxygen dependence. In patients with COVID-19 with pneumonia who subsequently died, at the time of
hospitalization, eNOS levels were lower (p < 0.001) than in patients who recovered, which was combined with a higher level of
D-dimer (p < 0.05) and its more frequent increase (p = 0.04) compared with patients who recovered. The eNOS content in the
blood serum of patients with COVID-19 with pneumonia was correlated (p < 0.05) not only with the lethal outcome of the disease,
but also with the formation of thrombotic complications, which occurred more often in patients with COVID-19 with pneumonia
in the event of an adverse outcome (p = 0.0001). The threshold level of eNOS in the blood serum <201.75 pg/ml (AUC = 0.892,
p <0.001) was indicative of a high probability of death.

Conclusion. The eNOS content in the blood serum of patients with COVID-19 pneumonia at the time of hospitalization is lower
(p <0.001) than in healthy individuals, and the degree of its decrease depends on the severity of the disease, the development
of oxygen dependence and the subsequent outcome of this disease. Limiting levels of eNOS in the blood serum of patients with
COVID-19 pneumonia, which are important for predicting the risk of developing oxygen dependence and fatal outcome of the
disease, have been established.
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Bmict eHpoTenianbHoOi NO-cMHTa3M B cCMpPOBaTLi KPOBi XBOPUX

Ha KOpoHaBipycHy xBopoby (COVID-19) i3 nHeBMOHi€l0

y B3aEMO3B’A3KY 3 napamMeTpaMu remocTa3y 3aAeXXHO BiA KAiHiuHOro nepeo6iry
Ta ii NPOrHOCTUYHE 3HAUYEHHSA

0. B. PA60KOHb, |. 0. Kyaeww, |. ®. BeaeHiues, H0. K0. PA6okoHb

Merta pobotu - gocniguti BmicT eNOS y cupoBaTL KpoBi XBOpUX Ha kopoHaBipycHy xBopoby (COVID-19) i3 nHeBMOHi€t y B3a-
€MO3B'A3KY 3 NapameTpamu reMocTasy Ta 3'iCyBaTh ii IPOrHOCTUYHE 3HAYEeHHS Mif Yac OLHIOBAHHS PU3NKY PO3BUTKY KUCHEBOT
3aneXHOCTi Ta NeTanbHOro HaCriaKy.

Martepianu i metoau. Mig cnoctepexeHHsm nepebysanu 123 xsopux Ha COVID-19 i3 nHeBMOHieto. Bei navjeHTn obeTtexeHi Ta
ofepxanu nikysaHHsi BignosigHo Ao Hakasy MO3 Ykpainu Big 28.03.2020 p. Ne 722. Y cupoBaTLi KpOBi XBOPUX BUSHAYEHO BMICT
eNOS imyHOhepMeHTHUM METOAOM.

Pesynabratu. BctaHoeneHo, Lo BmicT eNOS B cuposartui kpoBi xBopux Ha COVID-19 i3 nHeBMOHiero Ha Yac rocnitanisavii (Ha 9,0
[7,0; 12,0] peHb xBopobm) Hxu4ni (p < 0,001), Hix y 300poBUX OCID. PO3BNUTOK KMCHEBOI 3anexHocTi y xBopux Ha COVID-19 i3
MHEBMOHIEH CynPOBOLKYBaBCS NOrMMBNEHHAM eHaoTeNianbHOT AMCYHKLT Ta NPOKOarynsiHTHUMM 3MiHaMK, LLO NiATBEPAKYBANO
3HkeHHst BMicTy eNOS y cupoBaTLi kpoBi (p < 0,001), nineuLeHHs pisHst dribpuHoreny (p < 0,05) Ta D-gumepy (p < 0,05). Mexo-
Bui piseHb eNOS y cuposartui kposi 327,09 pg/ml (AUC = 0,861, p < 0,001) maB NPOrHOCTUYHE 3HAYEHHS LLOAO BUHWUKHEHHS!
KCHEBOI 3anexHocTi. Y xBopux Ha COVID-19 i3 nHeBMOHi€to, Ski Haaani nomepnu, Ha Yac rocnitanisadii BMicT eNOS 6yB HK4MM
(p<0,001), Hix y navjeHTiB, SiKi 0AYXanu; Le NoegHyBanocs 3 Buwum pisHem D-gumepy (p < 0,05) i yacTilumm Moro nigBuULLEHHAM
(p = 0,04) nopiBHsHO i3 TUMK, xTO ogyxaB. Bmict eNOS y cupoarLi kposi xBopux Ha COVID-19 i3 NHEBMOHiIEID MaB KopensiLiio
(p < 0,05) He nuwe 3 neTanbHUM HaciaKOM XBOpobu, ane i 3 hopMyBaHHAM TPOMOBOTUYHIX YCKMNAAHEHD, L0 YaCTiLle Y XBOPUX
Ha COVID-19 i3 nHeBMOHi€to chikcyBanm B pasi Hecnpustnmeoro Hacnigky (p = 0,0001). Mexoswi piseHb eNOS y cupoBarLi KpoBi
<201,75 pg/ml (AUC = 0,892, p < 0,001) cBiguMB Npo BUCOKY iMOBIPHICTb NETanbHOrO HacniakKy.
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BucHoBku. Bmict eNOS y cupoarui kposi xBopux Ha COVID-19 i3 nHeBMOHi€to Ha yac rocnitanisayii Hkania (p < 0,001), Hix y
300POBUX OCIB, @ CTYNiHb 10r0 3HKEHHS 3anexas Bif TsHKKOCTI nepebiry XBopobu, po3BUTKY KUCHEBOI 3aNeXHOCTI Ta HacniaKy
nepebiry Ljei xBopobu. BeraHoeneHi mexosi piBHi eNOS y cuposatui kpoBi xBopux Ha COVID-19 i3 nHeBMOHiE, L0 MatoTb
3HaYeHHs o0 NPOrHO3Y PU3MKY PO3BUTKY KVCHEBOI 3aNeXHOCTi Ta NeTanbHoro Hacniaky XBopobu.

In December 2019, a new coronavirus, SARS-CoV-2, was
detected, evolving into a pandemic with its own name
coronavirus disease-19 (COVID-19) [1]. It soon became
clear that the clinical manifestations of COVID-19 ranged
from asymptomatic and mild to severe and critical. The
main pathogenetic mechanism to explain severe and critical
disease courses was considered to be an excessive inflam-
matory immune response of cells, including endothelial
cells, to SARS-CoV-2 infection [2].

Convincing evidence that SARS-CoV-2 infects en-
dothelial cells lining both pulmonary and non-pulmonary
vessels is currently available [3,4]. Endothelial cells express
the angiotensin-converting enzyme 2 receptor on their
membrane, which is required by SARS-CoV-2 for binding
to the S1 subunit of the adhesion protein [3]. Morphological
examination on biopsies of various organs have shown
the expression of both angiotensin-converting enzyme 2
receptor and transmembrane serine protease 2 co-receptor
on the endothelial cell membrane, that leads to the virus
S-protein priming by proteases of target cells, fusion be-
tween the virus envelope and the cellular membrane and
virus entry into cells [5,6]. The results of electron microscopy
of the lung endothelium have demonstrated the presence
of SARS-CoV-2 intracellularly, also confirming the ability of
this virus to infect endothelial cells [7].

Today, there is mounting evidence to support the role
of endothelial dysfunction as one of the key pathogenetic
mechanisms of COVID-19 progression, including the de-
velopment of acute respiratory distress syndrome (ARDS)
SARS-CoV-2[8,9]. However, most studies on the pathogenetic
mechanisms of lung damage induced by COVID-19 have
focused on the respiratory epithelium, in particular alveolar type
Il cells, which are the primary target of the virus. Nowadays,
in the context of ongoing circulation of SARS-CoV-2, taking
into account its tropism to vascular endothelial cells, there is
a need to clarify the pathogenetic mechanisms of endothelial
dysfunction and the clinical significance of these changes,
especially in patients with SARS-CoV-2 pneumonia [10].

According to researchers [11], endothelial dysfunction
and the associated risk of thrombosis are the pathogenetic
basis of clinical and paraclinical manifestations of COVID-19.
The study on pathogenetic mechanisms and clinical sig-
nificance of endothelial dysfunction will help to develop
proper effective key elements of therapeutic management
of COVID-19 patients with pneumonia [11].

Aim
To examine the association between serum eNOS levels
and hemostatic parameters in COVID-19 patients with pneu-

monia and to determine its prognostic value in assessing
the risk of oxygen requirements and death.

Material and methods

Atotal of 123 patients with COVID-19 and pneumonia were
followed up. The diagnosis of COVID-19 in all the patients
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was confirmed by the detection of RNA-SARS-CoV-2 in
nasopharyngeal swab specimens by polymerase chain
reaction; pneumonia was diagnosed by chest X-ray or
computed tomography. All patients enrolled in the study
were hospitalized in Municipal Non-Profit Enterprise “Re-
gional Infectious Diseases Clinical Hospital” of Zaporizhzhia
Regional Council and received examination and treatment
in accordance with the Order of the Ministry of Health of
Ukraine No. 722 dated 28.03.2020 “Organization of Medical
Care for Patients with Coronavirus Disease (COVID-19)".
Informed consent was obtained from each patient before
the study.

Serum eNOS levels (Wuhan Fine Biotech Co., Ltd,
China) were determined by enzyme-linked immunosorbent
assay on the basis of the Training Medical and Laboratory
Center of Zaporizhzhia State Medical and Pharmaceutical
University (scientific adviser — PhD, DSc, Associate Profes-
sor R. O. Shcherbyna). To assess changes in eNOS levels,
acontrol group of 20 healthy individuals was formed and pa-
tients with COVID-19 pneumonia were divided into groups,
depending on the disease severity, oxygen requirements
and consequences: 32 patients with moderate disease
severity without oxygen requirements; 45 patients with
severe disease and oxygen requirements who recovered;
46 patients who died.

The prognostic significance of eNOS levels was
assessed for hemostatic parameters in the development
of oxygen requirements by dividing patients into groups:
32 patients with moderate disease severity without
oxygen requirements; 91 patients with severe disease
and oxygen requirements. The prognostic significance
of eNOS levels in relation to hemostasis parameters in
the development of a lethal outcome was assessed by
dividing patients into groups: 77 patients who recovered;
46 patients who died.

An Excel database of patients enrolled in the study
was generated. Statistical processing of the data was
performed using the software Statistica for Windows 13
(StatSoft Inc., No. JPZ8041382130ARCN10-J). The data
were checked for normal distribution using the Shapi-
ro-Wilk test; non-parametric methods of statistical data
processing were used in cases of non-normal distribution.
The results of quantitative data were presented in the form
of median and interquartile ranges Me [Q25; Q75]. The
Mann-Whitney test was employed for analyzing differen-
ces between quantitative features in independent samples,
and the x? test was used to determine differences between
qualitative features. To identify diagnostic significance of
eNOS in predicting the risk of oxygen requirements and
death in COVID-19 with pneumonia, a ROC analysis was
performed to determine cut-offs. Spearman’s correlation
was calculated to assess whether the quantitative parame-
ters vary together. The gamma rank correlation coefficient
was used to detect the relationships between quantitative
and rank characteristics. Differences at a p value <0.05
were considered significant.

ISSN 2306-4145  http://zmj.zsmu.edu.ua



Original research

Table 1. Serum eNOS levels in COVID-19 patients with pneumonia at the time of hospitalization depending on the clinical course of the disease,

Me [Q25; Q75]

Parameter, units of
measurement

eNOS, pg/ml

Healthy people,
n=20

2036.29 [1984.49; 2450.09] 883.12[596.32; 1148.39]'

recovered patients requiring
supplemental oxygen support,
n=45

595.24 [295.15; 759.74] 2

COVID-19 patients with pneumonia

without oxygen requirements,
n=32

patients requiring

supplemental oxygen who died,
n=46

155.08 [105.41; 562.27]'2

" significant differences compared to healthy people (p < 0.001); % compared to patients without oxygen requirements (p < 0.001); *: compared to recovered patients with the need for
supplemental oxygen (p < 0.001).

Table 2. Comparison of serum eNOS and hemostatic parameters in COVID-19 patients with pneumonia at the time of hospitalization depending on the

need for supplemental oxygen, Me [Q25; Q75]

Parameter, units of measurement

eNOS, pg/ml
Prothrombin index, %

International normalized ratio

Fibrinogen, g/l

Increased fibrinogen, abs. (%)

D-dimer, pg/ml

Increased D-dimer, % (abs.)

Thrombocytes, x10%n

Thrombocytopenia, abs. (%)

Thrombocytosis, abs. (%)

883.12 [596.32; 1148.39]
111.4 [102.5; 120.5]
0.94[0.88; 1.01]
44[38;5.7]

21(65.6 %)

0.7[0.1; 0.9]

60.0 (3 from 5)

205.0 [162.5; 243.0]

10 (31.3 %)

1(3.1%)

COVID-19 patients with pneumonia

without oxygen requirements, with oxygen requirements,
n=32 n=91

297.36 [157.89; 601.73]*
107.1[94.8; 123.9]
0.93[0.83; 1.05]
53[4.1; 6.4]

73 (80.2 %)

1.3[0.7; 2.2]*

81.5 (44 from 54)
209.0[175.0; 265.0]
25(27.5 %)

4 (4.4 %)

*: significant differences compared to patients without the need for supplemental oxygen (p < 0.05).
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Results

According to the study results, it has been found that the se-
rum eNOS level in patients with COVID-19 and pneumonia
was significantly lower (p < 0.001) than that in healthy control
subjects at the time of hospitalization on day 9.0 [7.0; 12.0]
of the disease.

The rate of serum eNOS decrease in COVID-19
patients with pneumonia clearly depended on the disease
severity, oxygen therapy requirements and the subsequent
disease outcome. The serum eNOS level in recovered
patients from severe disease with oxygen requirements
was lower (p < 0.001) than that in patients with moderate
disease without signs of oxygen requirements. The serum
eNOS level in patients who died was lower (p < 0.001)
than that in patients with moderate disease course without
signs of oxygen requirements and with severe disease
course requiring supplemental oxygen, who subsequently
recovered (Table 1).

The role of eNOS in the progression of COVID-19 in
patients with pneumonia was confirmed by correlations
found between indicators of immune inflammation, hemo-
stasis and biochemical signs characterizing the onset of
multiple organ failure. Thus, we have found a relationship
between eNOS levels and the development of absolute
lymphopenia (gamma 0.29, p = 0.003) and the degree of
C-reactive protein increase (r =-0.39, p < 0.05), confirming
the role ofimmune inflammation in endothelial cell damage.
Correlations have been found between eNOS levels and
hyperfibrinogenemia (gamma 0.22, p = 0.04) and a de-
crease in the international normalized ratio (gamma 0.58,
p < 0.0001), reaffirming the role of endothelial dysfunction
to induce hypercoagulability. In addition, correlations be-
tween eNOS levels and a decrease in glomerular filtration
rate (gamma 0.34, p = 0.0001) and its severity (r = +0.34,

p <0.05) have been found, supporting the role of endothelial
dysfunction in acute kidney injury in COVID-19 patients
with pneumonia.

In the next section of our work, we compared serum
eNOS levels and hemostatic parameters of patients with
COVID-19 pneumonia with the onset of oxygen supplemen-
tation and determined the prognostic significance of eNOS
in assessing the risk of developing oxygen requirements. It
has been revealed that the need for supplemental oxygen
in COVID-19 patients with pneumonia was accompanied
by decreased serum eNOS levels (3-fold, p < 0.001), in-
dicating deteriorated symptoms of endothelial dysfunction
and procoagulant changes, as evidenced by higher levels
of fibrinogen (1.2-fold, p < 0.05) and D-dimer (1.9-fold,
p < 0.05) (Table 2).

Given the almost threefold lower serum eNOS levels
found in patients with COVID-19 pneumonia and oxygen
requirements, we performed a ROC analysis to assess the
prognostic significance of this indicator in the risk of the need
for supplemental oxygen at the time of hospitalization on
day 9.0[7.0; 12.0] of the disease. It has been found that the
threshold serum eNOS level £327.09 pg/ml (AUC = 0.861,
p < 0.001) showed a high probability of the need for sup-
plemental oxygen in patients with COVID-19 pneumonia
(sensitivity — 58.6 %, specificity — 100.0 %) (Fig. 1).

Comparison of serum eNOS levels and hemostatic
parameters in COVID-19 patients with pneumonia, con-
sidering the consequences of this disease, has revealed
significantly lower (4.5 times, p < 0.001) eNOS levels at
the time of hospitalization on day 9.0 [7.0; 12.0] of the
disease in patients who died, as compared to recovered
patients. Asignificant decrease in eNOS levels in COVID-19
patients with pneumonia who died was associated with a
higher level of D-dimer (p < 0.05) and a greater frequency
of its elevation (90.0 % vs 68.9 %, x*= 4.03, p = 0.04)
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Table 3. Comparison of serum eNOS and hemostatic parameters in COVID-19 patients with pneumonia at the time of hospitalization depending on the
disease outcome, Me [Q25; Q75]

Parameter, units of measurement

COVID-19 patients with pneumonia
recovered patients, n =77 patients who died, n = 46

eNOS, pg/ml 703.46 [327.09; 958.88] 155.08 [105.41; 562.27]*
Prothrombin index, % 110.0 [98.4; 124.0] 107.1[94.8; 123.6]
International normalized ratio 0.94[0.87; 1.04] 0.93[0.83; 1.03]
Fibrinogen, g/l 5.2[3.9;5.9] 5.6[4.3;6.3]
Increased fibrinogen, abs. (%) 56 (72.7 %) 38 (82.6 %)
D-dimer, pg/ml 0.9[0.5; 1.8] 1.3[0.9; 2.3]
Increased D-dimer, % (abs.) 68.9 (20 from 29) 90.0 (27 from 30)*
Thrombocytes, x10%/n 220.0[181.0; 287.0] 204.0[158.0; 251.0]
Thrombocytopenia, abs. (%) 19 (24.7 %) 16 (34.8 %)
Thrombocytosis, abs. (%) 4(5.2 %) 1(2.2 %)
*: significant differences compared to recovered patients (p < 0.05).
1
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Fig. 1. Prognostic significance of serum eNOS levels in COVID-19 patients with pneumonia at the time of hospitalization in assessing the risk of oxygen requirements.

Fig. 2. Prognostic significance of serum eNOS levels in COVID-19 patients with pneumonia at the time of hospitalization in assessing the risk of death.

compared to patients who recovered, indicating not only
the presence of severe endothelial dysfunction but also
thrombosis (Table 3). It should be noted that the serum
eNOS level in COVID-19 patients with pneumonia was
strongly correlated not only with the lethal outcome of the
disease (gamma 0.79, p < 0.05), but also with thrombotic
complications (gamma 0.86, p < 0.05). In patients with fatal
COVID-19, thrombotic complications (pulmonary embolism,
ischemic stroke, myocardial infarction) were significantly
more common than in recovered COVID-19 patients with
pneumonia, namely 23.9 % (11 of 46) versus 1.3 % (1 of
77) (x2=16.72, p = 0.0001).

Based on the almost 4.5-fold lower serum eNOS le-
vels detected at the time of hospitalization in patients with
COVID-19 pneumonia who died, we conducted a ROC
analysis to assess the prognostic significance of this indica-
tor in the risk of death. It has been found that the threshold
serum eNOS level £201.75 pg/ml (AUC = 0.892, p <0.001)
indicated a high probability of death from COVID-19 in
patients with pneumonia (sensitivity — 71.4 %, specificity
-96.3 %) (Fig. 2).
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Discussion

The endothelial barrier integrity is known to be particularly
important for the functioning of any organ and strictly
regulated to ensure a controlled exchange of oxygen and
substances between the circulatory system and tissues
[10]. Under physiological conditions, the endothelium has
anticoagulant, anti-inflammatory and antioxidant properties.
A transition from functional endothelium to dysfunctional
one, when the endothelium is rapidly getting prothrombotic,
proinflammatory and prooxidant properties, occurs in the
development of many pathological conditions. However, a
considerable period of time is required to restore endothe-
lial functions in the future [12]. Endothelial cell damage
in COVID-19 occurs not only due to the direct effect of
SARS-CoV-2, but also due to the development of immune
disorders, in particular, a “cytokine storm” [13].

According to the study results, endothelial dysfunction
has been revealed in COVID-19 patients with pneumo-
nia in all clinical variants, as evidenced by significantly
lower serum eNOS levels compared to healthy people
(p<0.001). It should be noted that decreased eNOS levels
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were associated with increased severity of COVID-19 with
pneumonia, the development of oxygen requirements and
further adverse outcomes of the disease. At the time of hos-
pitalization, serum eNOS levels were the lowest in patients
who died (p < 0.001). The informative value of endothelial
assessment in predicting the course of COVID-19 is also
evidenced by the results of other researchers. For example,
faster detachment of SARS-CoV-2-infected endothelial
cells without effective regeneration has been shown [12]. A
decrease in the number of endothelial cells on the vascular
lumen surface led to a decreased NO production due to a
decrease in eNOS, that consequently impaired endotheli-
um-dependent vasodilation [12].

A study [14] has demonstrated that an increase in the
number of circulating endothelial cells was an informative
predictor of severe COVID-19. Another study has shown
the prognostic value of endothelial glycocalyx assessment
by the perfusion border region in COVID-19 patients [15].
In patients with critical COVID-19 who were mechanically
ventilated, severe glycocalyx damage was detected, and
it was the degree of glycocalyx thinning that showed the
highest informative value in predicting 60-day mortality in
this category of COVID-19 patients [16]. It is believed that
shear-induced NO production is largely absent in endothelial
cells lacking glycocalyx [17].

Multiorgan failure occurrence in the context of severe
and critical COVID-19 is worthy of note. Anumber of studies
have demonstrated immunohistochemical evidence of direct
SARS-CoV-2 viral infection of endothelial cells in various
locations, including kidney [16] and liver [18]. According
to the results of our correlation analysis, we have found
a relationship between eNOS levels and a decrease in
glomerular filtration rate (gamma 0.34, p = 0.0001) and
its severity (r = +0.34, p < 0.05), confirming the role of en-
dothelial dysfunction in acute kidney injury in patients with
COVID-19 and pneumonia.

The results of our study have shown that the need
for supplemental oxygen in patients with COVID-19
pneumonia, which reflected the progression of ARDS,
was accompanied by decreased serum eNOS levels
(3-fold, p < 0.001), indicating a worsening of endothelial
dysfunction and procoagulant changes, as indicated by
higher levels of fibrinogen (1.2-fold, p < 0.05) and D-dimer
(1.9-fold, p < 0.05). It is known that eNOS expression is
clearly dependent on an increase in the pool of L-arginine,
which is synthesized from L-citrulline in the citrulline-NO
cycle. The eNOS synthesis cycle is characterized by the
presence of arginosuccinate synthase enzyme, which li-
mits the rate of reactions in this cycle and allows controlling
NO synthesis induced by eNOS [19]. In the context of
ARDS, the availability of L-arginine decreases, which can
lead to the cleavage of eNOS, causing oxidative damage
to both the pulmonary endothelium and epithelium [2].
The ARDS severity is known to reflect the degree of hy-
poxemia caused by a mismatch between ventilation and
perfusion rates, which is primarily the result of changes
in the pulmonary vessels [20].

By results of our study, a comparison of serum eNOS
levels and hemostatic parameters in COVID-19 patients with
pneumonia depending on the disease outcomes, has shown
that at the time of hospitalization, eNOS levels in patients who
died were 4.5 times lower (p < 0.001) than that in patients who

recovered. Significantly decreased eNOS levels in COVID-19
patients with pneumonia who died was associated with a
higher level of D-dimer (p < 0.05) and a greater frequency
of its elevation (90.0 % vs. 68.9 %, p = 0.04) compared to
patients who recovered, indicating not only the presence of
severe endothelial dysfunction but also thrombosis. As is
commonly known, diffuse pulmonary inflammation, which
occurs in the context of ARDS, stimulates an increase in
arginase activity in endothelial cells reducing the L-arginine
availability and, accordingly, causing the eNOS destruction
and contributing to endothelial dysfunction. These changes
explain the formation of an intrapulmonary shunt to areas
where gas exchange is compromised, further worsening the
mismatch between ventilation and perfusion rates, leading
to progressive hypoxemia [2,21].

The results of a study [22] have shown that mortality
from COVID-19 may be associated with a decrease in
the production and bioavailability of endothelial NO. In
addition, vasoconstriction, which progresses as a result of
decreased eNOS activity and reduced NO bioavailability,
has a certain contribution to thrombotic complications
[23]. Based on our study results, the serum eNOS levels
in COVID-19 patients with pneumonia were strongly corre-
lated not only with fatal outcomes of the disease (gamma
0.79, p < 0.05), but also with thrombotic complications
(gamma 0.86, p < 0.05). In patients with fatal outcome,
thrombotic complications (pulmonary embolism, ischemic
stroke, myocardial infarction) were significantly more
common than in COVID-19 patients with pneumonia who
recovered (23.9 % vs. 1.3 %, p = 0.0001).

NO deficiency and reduced eNOS are valuable indi-
cators of endothelial dysfunction and thrombotic events
in various pathological conditions [24]. Since endothelial
dysfunction causes a deterioration in the endogenous
NO availability due to decreased production or increased
breakdown, some researchers have suggested that exo-
genous inhalation of NO can compensate for its deficiency
by providing pulmonary vasodilation, direct antiviral action,
and antithrombotic effects [25]. ARDS during the epidemic
caused by SARS-CoV in 2002-2003, inhaled NO was
tested in 6 critically ill patients. The results of the treatment
showed a number of positive effects, including a reduction
in pulmonary hypertension, improved arterial oxygenation,
and a decrease in the intensity of infiltrative changes in
the lung parenchyma [26]. Inhaled NO therapy for patients
with COVID-19 is currently being investigated in a range
of clinical trials [11].

Conclusions

1. The serum eNOS levels in COVID-19 patients
with pneumonia at the time of hospitalization on day 9.0
[7.0; 12.0] was lower (p < 0.001) than in healthy individu-
als, and their degree of decrease depends on the disease
severity, oxygen requirements and subsequent outcomes
of the disease. The role of eNOS in the progression of
COVID-19 in patients with pneumonia has been con-
firmed by correlations (p < 0.05) between eNOS levels
and the development of absolute lymphopenia, C-re-
active protein levels, hyperfibrinogenemia, decreased
international normalized ratio, glomerular filtration rate
and its severity.
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2. The need for supplemental oxygen in COVID-19
patients with pneumonia was accompanied by worsening
of endothelial dysfunction and procoagulant changes,
confirmed by decreased serum eNOS levels (p < 0.001),
increased levels of fibrinogen (p < 0.05) and D-dimer
(p < 0.05). The threshold serum level of eNOS <327.09
pg/ml (AUC = 0.861, p < 0.001) was predictive of oxygen
requirements in patients with COVID-19 pneumonia.

3. In patients with COVID-19 pneumonia who died,
the admission eNOS levels were lower (p < 0.001) than in
recovered patients, that was associated with higher levels
of D-dimer (p < 0.05) and a greater frequency of its eleva-
tion (p = 0.04) compared to recovered patients. The eNOS
levels were strongly correlated not only with the lethal out-
come of the disease (gamma 0.79, p < 0.05), but also with
thrombotic complications (gamma 0.86, p < 0.05), which
occurred more often in patients with unfavorable outcome
(23.9 % vs. 1.3 %, p = 0.0001). The threshold serum level
of eNOS £201.75 pg/ml (AUC = 0.892, p < 0.001) indicated
a high probability of death from COVID-19 in patients with
pneumonia.

Prospects for further research. Prospects for further
research in this area, in our opinion, are to determine the
diagnostic significance of eNOS levels in assessing the
effectiveness of treatment for patients with oxygen re-
quirements and to develop ways of correcting endothelial
dysfunction in patients with COVID-19 pneumonia.
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OpwuriHaAbHI AOCAIAXKEHHS

AvHaMiKa TOBLLMHM M'AAKUX TKaHUH Y AIASIHLIi OAHOMOMEHTHOI

AE€HTaAbHOI iMNAAHTaLii NPyU 3aCTOCYBaHHI M'AKOTKAHUHHOI MaH)XXETH,

apMOBaHOI KiCTKOBONAQCTUYHMM MaTepiarom

€. 0. HexeHueB®*A-0 C, 0. YepToBDEF

3anopi3bKknii AepxaBHWUI MeAUKO-GapMaLeBTUYHWUI YHIBEpCHUTET

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

Merta po60T - NOPIBHATY B AHAMILi 3aCTOCYBaHHS! KCEHOTEHHOT KOrareHoOBOi MaTpuLi Ta M'KOTKaHUHHOI MaHXETH, apMOBaHOI
kicTkoBonnacTnyHum matepianom (MMAKM), ans 3BinblieHHs TOBLUMHM M'SIKUX TKaHWH B AiNsHLI O4HOMOMEHTHOI AEHTanbHOI
imnnaHTauii.

Marepiaau i meToau. [1o focnigxeHHs 3anyuunu 51 nadieHTa, kUM 3aiCHUM OGHOMOMEHTHY AeHTanbHy iMnnaHTaLito. 3anexHo
B TEXHIKW BVUKOHaHHS AeHTanbHOI iMnnaHTaji nauieHTiB noginunm Ha 2 rpynu. o 0CHOBHOI rpyni 3any4nni 25 ocib, sikum nicns
eKcTpakuji 3yba iMnnaHTar BCTaHOBMOBAM y NArOTOBNEHE NOXeE 3 NonepeaHiM 3anoBHEHHSM NMyHKM KceHorpadtom Sensobone,
nicns ysoro dopmysan MMAKM 3 dikcavieto Hagani TMM4acoBoi KOPOHKM. [lo rpyni NopiBHSHHA 3any4nnu 26 nauieHTiB, Skum
nicns exkcTpakuii 3yba iMnnaHTaT BCTAHOBIIOBaNM y NIArOTOBNEHE NOXeE 3 NonepeaHiM 3anoBHEHHSIM JTYHKU KCEeHorpadghTom
Sensobone; nicns LBOro 30Hy M'sIKIX TKaHUH 3aMOBHIOBaNM kceHorpadTom Sensobone Ta ¢hikcyBanu TMM4acoBy KOPOHKY. ToB-
LLMHY NpuKpinneHoi cnn3oBoi 06onoHkm (NCO) HaBkono iMnNnaHTaTy B13Ha4anu 4o iMnnaxTauii, Yepes 3 Micsiui Ta Yepes pik nicns
iMnnaHTawii (fapogoHTONONYHNM 30HAOM 34iCHIOBaNW BUMIPIOBaHHS BiACTaHi Bif BEPLUMHM LIEHTPY anbBeonspHoro rpebexs Ao
CNM30BO-SICEHHOTO 3'€AHAHHSI MO LIEHTPY Y BECTUBYNSPHOMY HanpsiMKy). Pe3ynbTaTii BOCIMKEHHS OnpaLitoBani Ha nepcoHarnbHOMYy
KOMIT'tOTEPI, 3aCTOCYBABLUM CTAaTUCTUYHUIA NAKeT NiLieHsiiHoi nporpamu Statistica 13 (Copyright 1984-2018 TIBCO Software Inc.
All rights reserved. Iiyensia Ne JPZ8041382130ARCN10-J).

Pe3syabrat. ToBwwHa MNCO B 4insiHUi 0AHOMOMEHTHOI AeHTanbHOI iMnnaHTaLii B 060x rpynax i 4o iMnnaHTaLii, i B auHamili He
3anexana ig wenenw. [lo imnnaHTauii y nawjeHTis 060X rpyn HanmeHLLi nokasHuku ToBLmHM MCO 3adikcoBaHo B AinsHLj ikna
Ta nepLoro monsipa. ToswwwHa MCO He 3anexana Big Biky Ta CTaTi NaLieHTiB, a Takox Big TNy 3y6iB i wenen. 3acTocyBaHHs
MMAKM nig 4ac 0AHOMOMEHTHOI AieHTanbHOI iMnnaHTaLii 3abe3neunno BiporigHe 36inbleHHs ToBLmHM MCO yepes 3 micsui
nicns imnnaxTauii Ha 1,38 MM, a Yepes pik — Ha 1,45 MM (pisHnLA Mk rpynamm Yepes 3 micaui ctaHosuna 0,29 MM, a Yepes pik —
0,32 mm); mocToBipHe 36inbLueHHs ToBLmHM MCO Ha 060X wenenax Yepes 3 micsili (Ha 1,36 MM Ha BepxHili weneni Ta Ha 1,41 mm
Ha HWXKHIN) i Yepes pik (Ha BepxHil Lweneni Ha 1,44 MM, Ha HWXHIN — Ha 1,5 MM), pi3HULSA MiX rpynamm Yyepes pik CTaHOBUMA Ha
BepxHin weneni 0,32 MM, Ha HWKHIA — 0,33 MMm; BiporigHe 36inbLueHHs ToBLwmHK MNCO Yepes pik y ginsHkax ycix 3y6i. Mpotsrom
POKy CrOCTepeEXeHHs B 060X rpynax He 3adhikcoBaHi BUNazkv HeBAaYi AeHTamnbHOI iMnnaHTaLli, BUXMBaHHS iMNNaHTaTiB yepe3
pik nicns BCTaHoBREHHs — Ha pieHi 100 %.

BucHoBku. EcheKTUBHOCTI 0aHOETaNHOI AeHTanbHOI iMnnaHTauii cnpusie ageksaTHa ToBLmHa MCO, 3abe3neyeHa 3acTocyBaHHAM
MMAKM.

KatouoBi croBa:
OAHOMOMEHTHa
AEHTaAbHa
iMnAaHTauis,

M'SIKI TKAHUHU,
KceHorpadt
Sensobone, BiAbHW
CMOAYYHOTKAHWHHUI
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Dynamics of soft tissue thickness in the area of one-stage dental implantation
with the use of a soft tissue cuff reinforced with bone graft material

Ye. Yu. Niezhentsey, S. 0. Chertov

Aim. The study aims to compare the dynamics of the increase in the thickness of soft tissues in the area of one-stage dental
implantation after the use of a xenogenic collagen matrix and a soft tissue cuff reinforced with bone graft material (BGM).

Materials and methods. The study enrolled 51 patients who received one-stage dental implantation. Depending on the dental
implantation technique, the patients were divided into two groups. The main group comprised 25 patients who after teeth extraction
had their implants placed into a prepared socket preliminary filled with Sensobone xenograft, after which BGM was formed with
the subsequent fixation of a temporary crown. The comparison group included 26 patients who after teeth extraction had their
implants placed into a prepared socket preliminary filled with Sensobone xenograft, after which the soft tissue area was filled with
Senobone xenograft, with the subsequent fixation of the temporary crown. The attached mucous membrane (AMM) thickness
around the implant was measured before implantation and again after 3 months and one year (the distance from the top of the
alveolar ridge center to the middle of the muco-gingival junction in the vestibular direction was measured with a periodontal probe).
The results of the study were processed on a PC using the statistical package of the licensed software Statistica 13.0 (Copyright
1984-2018 TIBCO Software Inc. All rights reserved. License No. JPZ8041382130ARCN10-J).

Results. The thickness of the AMM around the one-stage dental implantation area before implantation and in the dynamics did not
depend on the jaw in both groups. Before implantation, the lowest values of the AMM thickness in patients of both groups were
registered in the area of the canine and the first molar. The AMM thickness did not depend on the age and sex of the patients,
as well as on the type of teeth and jaws. The use of BGM in one-stage dental implantation provided a significant increase in the
AMM thickness by 1.38 mm in 3 months after implantation, and by 1.45 mm in a year (the intergroup difference was 0.29 mm
in 3 months and 0.32 mm in a year), and a significant increase in the AMM thickness on both jaws, by 1.36 mm on the upper
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jaw and 1.41 mm on the lower jaw in 3 months and by 1.44 mm on the upper jaw and by 1.5 mm on the lower jaw in a year (the
intergroup difference was 0.32 mm on the upper jaw and 0.33 mm on the lower jaw in a year) as well as a significant increase in
the AMM thickness in all teeth after a year of follow-up. There were no dental implant failures in both groups, and the survival rate

of implants was 100 % one year after the placement.

Conclusions. The effectiveness of one-stage dental implantation is facilitated by the adequate AMM thickness provided by BGM.

3rigHo 3 AaHUMK HayKOBOI NiTepaTypy, HEMAE 3HaYyLLOl
Pi3HMLI 32 BTPATOK M'SIKMX i KICTKOBOI TKQHWH HaBKOMO
iMMNaHTaTiB, Lo BCTAHOBMEHI Nif Yac OAHOMOMEHTHOI Ta
[BOETanHoi iMnnaHTauii. BTim, pekomMeHayTb 3aCTOCOBY-
BaTW OQHOETAMHWIA NiaXid, OCKIMbKMA Lie CIpUSie CKOPOYeH-
HI0 nepiogy NikyBaHHS Ta Binbll paHHbOMY OAEPKaHHIO
XOpOLUMX eCTETUYHUX pesdynbratis [1]. Yenix aeHTanbHoi
iMnnaHTauii 3aneXuTb Bi CTBOPEHHS M’SKOTKAHUHHOIO
6ap’epa, LU0 MOXe 3aXMCTUTU KICTKOBI CTPYKTYPH Mif HAM
Ta 3abe3rne4nTy OCTEOIHTErPaLIito HABKOMO Tina iMnaHTary.
EcrteTuka 3yGHOro npoTesy Ha iMnnaHTaTax 3anexuThb Big
300pOB’s Ta CTabinbHOCTI CrIM30BOi 0BONOHKM HABKOMO
HUX [2].

M’siki TkKaHUHWM HABKOMO iMNNaHTaTy (nepiiMnnaHTatHa
cnn3oBa 060MOHKa) BIAIrpaoThb AyKe BaXIMBY ponb. [icns
BCTAHOBIEHHS IMMINAHTaTy 3aroeHHs CriM30BOi 0DOMOHKM
CNpUSIE NPUKPINIEHHIO M'AKNX TKaHWH (TpaHCMyKo3arbHe
MPVKPINEHHS), WO € 6ap’epoM MiX KICTKOBOK TKAHWHOKO i
POTOBO MOPOXHMHOI0, 3anobirae NOTpaNMAHHIO NaToreH-
HOi MIKpOhriopy Ha MOBEPXHIO iMMnaHTaty, 3abe3nedye
0CTeoiHTerpauito Ta dikcauito imnnanTaty [3]. MNMokasaHo,
LLO TOBLLYMHA M'SKWMX TKaHWH MOXeE BigirpaTy BupiLLanbHy
ponb y NigTPUMLI anbBeonsipHoro rpebexs [4]. deHotvn
M'SIKMX TKaHWUH HaBKOMO iIMMMAHTaTy BKIIHOYAE LIMPUHY
KepaTuHi30BaHOI C130B0i 06OMOHKN, TOBLUMHY CIN30BOI
060noHKM Ta BUCOTY cynpakpecTanbHoi TkaHuHu [5). Big
(pyHKLIOHANBHOrO CTaHy Ta BNACTUBOCTEN M'SKUX TKaHUH B
AiNsHUi iMAnaHTaTy 3anexatb YCMilUHICTb ocTeoiHTerpaLii,
€CTETWYHI pesynbTaTy, TepMiHu epeKTUBHOTO BUKOPUCTaH-
HS AeHTanbHUX iIMANaHTaTiB, BiACYTHICTb YCKNaAHEHb.

Y chbaxoBiit niteparypi NokasaHo, L0 LMPUHA M'SIKIX
TKaHWH HaBKOMO OAHOMOMEHTHMX iMMnaHTaTie GinbLue
CX0Xa Ha TaKy HaBKOIO NpupoaHux 3yBiB, a CTyniHb 3ana-
NEHHA B NepiiMnnaHTaTHUX TKaHUHAX MEHLLIMIA NMOPIBHSAHO 3
ABoeTanHuMy imnnaHTatamm [1,5]. CtabinbHicTb crm3oBoi
060MOHKM HABKOMO iMMIaHTaTy MoB'f3aHa 3i 30epexeHHaM
mapriHanbHoi kicTkn. Cnnsoea 060noHKa HaBKOMO iMNaH-
TaTy nokputa oporosinum eniteniem [6,7,8,9]. BeraHos-
NEHO, WO CTabINbHICTb M'AKUX TKaHWH Nicns iMnnaxTauji
3anexuTb Bif BMCOTU OPOrOBINOI TKAHWHW, PeHoTUny
napoaoHTa Ta Bucotu cocodka [10,11,12,13]. Covani U.
et al. BCTaHOBMNW, WO B pasi OQHOMOMEHTHOI AEHTanbHOI
iMnnaHTaLjii 3 BUKOPUCTaHHAM KCEHOTpaHCNnaHTaty, Kpim
MO3WTUBHWX KIHLEBWX ECTETUYHUX PE3YNLTaTIB, Y NepLUMi
pik CNOCTEPEXEHHS Y TKAHWHAX HaBKOIMO iMnnaHTaTy 36e-
piraBcs paHHiN NPUPICT, @ Ha S5-piYHOMY eTani JOCTiKEHHS
3achikCOBaHO MiHiManbHi 3MiHW Ha piBHi KicTku [14].

Komnnekc metoniB 36epexeHHs 06'emy TBEpAWX i
M'SIKUX TKaHUH HABKOJO iIMMMaHTaTy BKItovae metoay 36inb-
LLUEHHS LUMPVHMW KEPaTMHI30BaHOI CrM30BOi 060MOHKN ACEH
i MeToau 3BiNbLUEHHS TOBLUMHW M'SKUX TKAaHWH (CTBOPEHHS
o6’emy siceH Bif KicTKOBOTO rpebeHst 40 Kpato CrmM3oBoi
obononkm) [15,16].

OnHu1M i3 KINKYoBMX eTaniB Nig Yac AeHTanbHoI iMnnaH-
Tauii € 3acTocyBaHHs TpaHcnnaxTaris [17]. BctaHoBnewo,
LLIO BUKOHaHHS! iHAMBiAYanbHUX aHAaTOMIYHO PO3pobneHnx

HeraHVX TMMYacoBWX pecTaBpaLliii NiCs BUAANEHHs OgHO-
ro 3yba Ta HeraliHe BCTaHOBNEHHS! iMNMaHTaTy MiHIMi3ytoTb
BTpaTy 00’eMy TKaHUHW, @ OTXKE MOKPALLYOThb KiHLEBMI
€CTeTUYHUI pe3ynbrar [18].

Omxe, 3abe3neyeHHst LOCTATHLOrO 06'eMy M'SIKMX
TKaHWH Yy [iNsHLi BCTAHOBMEHOTO iMNIaHTaTy € BaXIMBAM
3aBOaHHSAM Y AEHTanNbHIl iMNNAHTONOTii, OCKINbKM Lie OANUH
i3 (hakTOpiB, LLIO BNMBaE Ha BigaaneHi pesynsratyt iMnnaHx-
Tauji i B (yHKLOHanbHOMY acnekTi, i 3 Nornsay eCTeTuKM.

MeTa po6oTtu

[MopiBHATK B AMHaMILi 3aCTOCYBaHHS KCEHOreHHOi Kona-
TEHOBOI MaTpuLi Ta M’'SKOTKaHNHHOI MaHXeTu, apMOBaHoi
KICTKOBOMMACTUHHUM MaTepianoM, Ans 36ibLUIeHHS TOBLLW-
HM M'SKMX TKaHWH B OiNsHLi 0QHOMOMEHTHOI JeHTarnbHoi
iMnnaHTaLii.

Martepianu i MeToAH AOCAIAKEHHA

KniHiuHi gocnigpxeHHs 3aincHunn Ha 6asi npuBaTHUX
cromatonorivyHmx kniHik (TOB «OHINPO AEHTAN XAB»
i TOB «KIIHIKA JNIKAPA HEXXEHLIEBA») Ta kadenpm
nponeseBTUYHOI Ta XipyprivHoi cTomaronorii 3anopisbkoro
[epXaBHOTO MeauKo-(hapMaLeBTUHHOTO YHIBEPCUTETY.
[o pocnimkeHHs 3anyuunu 51 nauieHTa, Skum 30iRCHANMN
O[HOMOMEHTHY [eHTanbHy iMnnaHTaLj.

3anexHo Bif TEXHIKX AeHTanbHOT iMnnaHTaLii naLieHTiB
noginunmn Ha 2 rpynu. [1o OCHOBHOI rpynu COCTEPEXEHHS
3anyyunu 25 ocib, skvm nicns ekcTpakuii 3yba imnnaHTar
BCTAHOBIIOBANY Y NIArOTOBIIEHE NOXE 3 NONepeaHiM 3ano-
BHEHHSIM TNYyHKU KceHorpadtom Sensobone, nicns Lpsoro
thopmyBanu M'IKOTKaHNHHY MaHXETY, apMOBaHy KiCTKOBO-
nnactuiHum matepianom (MMAKM), — 30Hy M'SKiX TKaHWH
3anoBH0BanM kceHorpadTom Sensobone Ta BinbHUM CMo-
NYYHOTKAHUHHWM ayTOTpaHCMIaHTaToOM; Hazani cpikcysanu
TMYacoBy KOPOHKY. [10 rpynu NOpIiBHSHHSA 3any4unnm 26
navjeHTiB, AK1M NiCNs ekcTpakwii 3yba iMmnnaHTaT BCTaHoB-
noBanu y niaroToBneHe noxe 3 nonepeaHiM 3anoBHEHHAM
NyHKM kceHorpadTom Sensobone, Nicns LibOro 30Hy M’SKnX
TKaHWH 3anoBHOBanM kceHorpadgtom Sensobone i dikcy-
Banu TMM4YacoBy KOPOHKY. MauieHTw i3 rpyn focnimKkeHHs
3iCTaBHi 3a Bikom i cTaTTio (mabn. 1).

MauieHTam 06ox rpyn CrnocTepeeHHs BCTAHOBMEHO
no 35 AeHTanbHUX iMnnaHTatie (mabs. 2). 3a KinbkicTio
BCTAHOBIEHMWX IMMIAHTATIB Y BU3HAYeHi 3ybm [OCTOBIpHOI
Pi3HWLI MiX rpynamm He BCTaHOBIEHO.

[na ouiHoBaHHA TOBLUMHM NPUKPINSIEHOT CAK30BOT
o6onoHku (MCO) HaBKoOMNO iMNNAHTaTy BU3HAYanu posTa-
LLyBaHHS CIIM30BO-ACEHHOTO 3'€AHAHHS METOLOM «Basnkay.
apofoHTONOrYHIM 30HAOM NPUTUCKANMW PyXOMY CIU30BY
obonoHky 6ins iMnnaHTaTy, yTBOPHOOYM BasnyK, SKWA Mo-
CTYNOBO 30HAOM 3MilLlyBarnu y KOPOHapHOMY HampsiMKy.
[MoyaTok Crn3oBo-SCEHHOr0 3'eAHAHHA BU3HAYanM y Mici
MPUNUHEHHS pyXy Banvka. Micns Lboro napofoHTONOrYHUM
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Tabauusa 1. Po3nogin nauieHTiB 3a cTatTio Ta BikoM, abe. (%)

Noaswn | ociomiarpynain=25 Coyna nopisuain,n = 2

Yonosikn 16 (64 %)
Kinku 9 (36 %)
CepepHilt Bik 48,2 (44,0; 54,0)

15 (57,7 %)
11 (42,3 %)
47,1 (39,0 54,0)

Tabaunua 2. KinbkicTb YCTaHOBNEHUX AeHTaNbHWX iMNMaHTaTiB y MauieHTiB i3 rpyn gocnimkerHs, abe. (%)

OcHoBHa rpyna cnoctepexeHHs, n = 25 T'pyna nopiBHAHHSA, n = 26

LleHTpanbHuii piseub 5(14,3 %)
Biynni piseub 6 (17,1 %)
Ikno 3(8,6 %)
MepLunit npemonsip 5 (14,3 %)
[pyrit npemonsip 6 (17,1 %)
MepLunit monsip 10 (28,6 %)
3aranom 35(100,0 %)

5(14,3 %)
7(20 %)
3(8,6 %)
5(14,3 %)
4(114%)
11314 %)
35 (100,0 %)

30HOM BMMIipOBany TOBLUMHY MPWKPINMEeHOI Cin3oBoi
0060MOHKM HaBKOMO iMNNaHTaTy (BiACTaHb Bif BEpLUNHW
LIEHTPY anbBeonsipHOro rpebeHst 10 CrM30BO-SCEHHOTO
3'eHaHHs MO LEHTPY Y BeCTUOYNSpHOMY HanpsMKy). Tos-
LLIMHY CrIM30BOi 0OOINOHKYW HABKOIO iMMMaHTaTy BU3HaYanu
[0 iMnnaHTauii, yepes 3 Micsui Ta Yepes pik nicns Hei.

PesynsraTv gocnimkeHHs onpaLitoBasni Ha nepcoHarnb-
HOMY KOMM'HOTEPI 3 BUKOPUCTAHHSIM CTaTUCTUYHOTO NAKETY
niueHsinHoi nporpamu Statistica 13 (Copyright 1984-2018
TIBCO Software Inc. All rights reserved. IiueHsis Ne
JPZ8041382130ARCN10-J). JocToBipHicTb BigMiHHOC-
TE MOPIBHIOBAHWX BEMUYMH BU3Ha4amu 3a t-kputepiem
CrblogeHTa. HopmanbHiCTb po3noginy KinbKiCHWX 03HaK
aHanisysamu 3a gonomoroto TecTy Lanipo—-Binka. Konm
napameTpy Manu posnofin, Lo Bigpi3HABCS Bif HOp-
MarbHOro, OMCOBY CTATUCTUKY HABOAUIM K MegiaHy Ta
MikkBapTUNbHWIA posmax — Me (Q25; Q75). IoCTOBIpHICTb
BiAMIHHOCTEN MOPIBHIOBAHMX BENUYMH BU3Ha4anu ans
HEMOB's13aHMX BMBIpoK 3a kpuTepiem MaHHa—BiTHi, ans
MoB’sA3aHKX — BinkokcoHa. Yci Tectvt ABOGIYHI; CTaTUCTUYHO
3HauyLLIOK BBAXanu pisHuLto, konm p < 0,05.

Pe3yabTati

Y nauieHTiB 060X rpyn TOBLUMHA CNU30BOi 06OMOHKM
(BipCTaHb Bif BEPLUMHW LEHTPY anbBeONspHOro rpe-
6eHs [0 CIM30BO-SICEHHOT0 3'€HAHHS N0 LEHTPY Y
BeCTMOYNSPHOMY HanpsiMKy) y AiNsHUi 3annaHoBaHoi
iMnnaHTaLii Maike ogHaKoBa, BIpOrigHO He BiapisHAnacs
(mabn. 3). Tak, B OCHOBHIl rpyni CNOCTEPEXEHHS BOHa
craHosuna 1,15 (1,05; 1,22) mMm, y rpyni NOPIBHAHHS —
1,16 (1,09; 1,23) Mm.

3rigHo 3 AaHWMMK, WO HaBedeHi B mabuui 3, yepes 3
Micsi nicns iMnnaxTawii y nauieHTis 060X rpyn BU3Ha4eHo
BiporigHe 36inbLueHHs ToBLwHM T1CO: B OCHOBHIN rpyni
crocTepexeHHs — Ha 1,38 Mm (2,53 (2,45; 2,61) Mmm npotu
1,15(1,05; 1,22) mm, p < 0,0000001); Lie AOCTOBIPHO GinbLue
(Ha 0,29 Mm), Hix y rpyni nopiBHAHHSA (2,53 (2,45; 2,61) MM
npotu 2,24 (2,16; 2,32) mwm; p < 0,0000001), ge 3adpikco-
BaHO 30inbLueHHs Ha 1,08 Mm (2,24 (2,16; 2,32) MM npoTu
1,16 (1,09; 1,23) mm, p < 0,0000001).

Yepes pik nicns iMnnaHTaLji B OCHOBHIN rpyni cnocTe-
PEXEHHS BU3HAYEHO OOCTOBIPHE 30iMbLUEHHS TOBLUMHM
MCO Ha 1,45 mm (p < 0,0000001); ue BiporigHo Ginblue
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Ha 0,07 mm, Hix Byno yepes 3 micaui nicns iMnnaHTawii
(p<0,006), Ta Ha 0,32 Mm GinbLue, HiX y rpyni NOPIBHAHHS
(p<0,0000001). 3a3Haummo, LU0 Y rpyNi NOPIBHSIHHS Yepes
pik nicns iMnnaHTauii 3adikcoBaHO 30iNbLUEHHS TOBLUM-
H1 MCO Ha 1,12 mm (p < 0,0000001); ui AaHi 3icTaBHi 3
TAMW, LLO BCTAHOBMEHi Yepe3 3 Micaui nicns imnnaHTauji
(p=0,124).

Y pesynbtarti aHanisy nokasHukis TowmHK MCO B
LinsHUi 0QHOMOMEHTHOI AeHTaNbHOI iMNnaHTaLlii 3anexHo
Big wenenu (mabn. 4) He BUSIBUNM LOCTOBIPHOI Pi3HULL
B 000X rpynax Hi 4o iMnnaHTauii, Hi B AuHamiui. B obox
rpynax BusiBNeHo BiporigHe 36inbLueHHs ToBLymHK MCO
Ha 000X Luenenax y AuHaMili LWoao MokasHuka o iMn-
naHTauii. Tak, B OCHOBHIN rpyni CrocTepexeHHs vepes 3
micsui nicns imnnanTauii ToBlwwmHa MNCO 3binblumnacs Ha
1,36 Mm (p < 0,000000) Ha BepxHiW weneni Ta Ha 1,41 MM
(p<0,000001) Ha HWXHIiA; y rpyni NOPIBHAHHS —Ha 1,07 MM
(p<0,000001)T1a 1,13 Mm (p < 0,000001) BigNosigHo. Yepes
pik B OCHOBHIl rpyni cnocTepexenHs ToLumHa MCO 36inb-
wunacs Ha 1,44 mm (p < 0,000001) Ha BepxHii Leneni Ta
1,5 MM (p < 0,000000) Ha HWXHIIA; y rpyni MOPIBHSIHHS — Ha
1,11 mm (p < 0,000000) Ta 1,16 mm (p < 0,000001) Bigno-
BigHO. B OCHOBHIN rpyni cnocTepexeHHs ToBlmHa MCO
[OCTOBIPHO Ginblia NOPIBHAHO 3 NOKA3HWKaMM NaLieHTiB
i3 rpyny NOPIBHSHHA Yepe3 3 Micaui Nicns iMnnaHTawii: Ha
BepxHin weneni — Ha 0,28 mm (p < 0,000001), Ha HWXHIN
—Ha 0,27 mm (p < 0,001); yepes pik — Ha BepxHiW Liene-
ni — Ha 0,32 mm (p < 0,000001), Ha H¥xKHIN — Ha 0,33 MM
(p <0,0001).

Mpoananisysanu ToBwwHy MCO 3a Tvnom 3y6iB y
AvHamili (mabn. 5). BusHauunu, Lo B OCHOBHIN rpyni
CMOCTEPEXKEHHS BCTAHOBMEHO JOCTOBIPHE 306iMbLUEeHHS
ToBwwmHK MCO B AinaHkax ycix 3y6is. Tak, NOKa3HK TOB-
LLIMHM CNN30BOT 0O0MOHKM NOPIBHSIHO 3 MOKA3HUKOM [0 iMM-
NaHTauii B AinsHui LeHTpansHoro pisus (LIP) 36inbLumscs
Ha 1,59 mm (p < 0,0000001) yepe3 3 micsui, Ha 1,43 mm
(p < 0,0000001) yepes pik; y AinsHUi 6iyHoro pisus (BP)
—Ha 1,34 mm (p < 0,0000001) Ta 1,4 mm (p < 0,0000001)
BiONoBigHO; B AinsHUi ikna (Ik) — Ha 1,41 mm (p < 0,00001)
i 1,48 mm (p < 0,000003) BignoBiaHO; B AiNSHLi NEPLLOro
npemonspa (1MM) — Ha 1,38 mm (p < 0,0000001) Ta
1,46 mm (p < 0,0000001) BignoBIAHO; B AiNSHUi Apyroro
npemonspa (2MM) — Ha 1,44 mm (p < 0,0000001) Ta
1,5 mm (p < 0,0000001) BignosigHo; B AiNSHL NepLIOro
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Tabauus 3. [JuHamika TOBLUMHU CrIM30BOI 0OOMOHKM B AiNsHLi OAHOMOMEHTHOI AeHTanbHoi iMnnaHTadii, Me (Q25; Q75)

Moka3Hu1K, OAUHWLI BUMipIOBaHHSA OcHoBHa rpyna cnoctepexeHHs, n = 25 I'pyna nopiBHAHHSA, n = 26 _

[o imnnaxTauji, Mm

Yepes 3 micsui nicns iMnnaxTawii, Mm
Yepes pik nicns imnnaxTauii,

1,15 (1,05; 1,22)
2,53 (2,45; 2,61)"
MM 2,60 (2,53; 2,70)*S

1,16 (1,09; 1,23) 0,656
2,24 (2,16; 2,32) <0,0000001
2,28 (2,19; 2,35)" <0,0000001

*: BOCTOBIPHI BiBMIHHOCTI MOKa3HUKIB Yepe3 3 MicsLi Ta Yepes pik nicns iMnnaHTaLji WoAo NokasHrka 4o iMnnaHTaLlii y Mexax ogHiei rpynu cnoctepexetHs, p < 0,05; §: BiporigHi
BIAMIHHOCTi M MokasHWkamm Yepes 3 MicsiLi Ta Yepes pik micnst iMnnaxTauii B Mexax ofHiel rpynu cnocTepexeHHs, p < 0,05.

Tabauusa 4. [luHamika TOBLUMHM CrM30BOi 0GOMOHKM B AiNSHLi OAHOMOMEHTHOI ieHTanbHOi iMnnaHTadii 3anexHo Big wenenu, Me (Q25; Q75)

Moka3sHuk,
OAVHULI BUMIPIOBaHHS

[o imnnaxTauji, Mm

Yepes 3 micauj nicns
iMnnaHTavji, Mm

Yepes pik nicns imnnaxTaii,

MM

1,16 (1,07; 1,23) 1,12 (1,03; 1,20)

2,53 (2,35; 2,71)

2,52 (2,46; 2,59)

2,60 (2,54; 2,66) 2,62 (2,48; 2,74)

2,24 (2,15; 2,32)

2,28 (2,19; 2,36)

OcHOBHa rpyna cnocTepexeHHs, n = 25 Ipyna nopiBHsiHHA, n = 26

1,17 (1,08; 1,24)

1-2=0,215
3-4=0,176
1-3=0,594
2-4=0,718
1-2=0,842
3-4=0,614
1-3 <0,000001
2-4<0,001
1-2=0,559
3-4=0,696
1-3 < 0,000001
2-4<0,0001

1,13 (1,09; 1,14)

2,26 (2,19; 2,33)

229(2,23;2,32)

*: BiporiaHi BiAMIHHOCTi NOKa3HWKIB Yepe3 3 MicsLyi Ta Yepes pik nicns iMnnaHTaLi LWoAo NokasHuka Ao iMnnaHTaLji B Mexax opHiei rpyn cnoctepexenHs, p < 0,05.

TaGAMuﬂ 5. [luHamika TOBLUMHWM CrM30BOT 0OOMOHKN B AiNSHLI OAHOMOMEHTHOI AeHTanbHOI iMMnaHTaLii 3a TMNom 3y6iB B OCHOBHIli Fpyni CNOCTEPEXEHHS

(n = 25), Me (Q25; Q75)

MokasHuk, KinbkicTb iMnnaxTaris Mo imnnaHTauii Yepes 3 micsaui Yepes pik
OAVHMLI BUMIpIOBaHHS nicns imnnaHTauii nicns imnnaxTauii

LIP, MM 1,23 (1,22;1,25) 2,58 (2,55; 2,63) 2,66 (2,62; 2,73) 1-2 <0,0000001
1-3<0,0000001
2-3<0,003

BP, MM 6 1,23 (1,21; 1,25) 2,57 (2,55; 2,60) 2,63 (2,59; 2,63) 1-2 < 0,0000001
1-3 < 0,0000001
2-3=0,178

K, MM 3 1,05 (1,03; 1,08) 2,46 (2,37, 2,55) 2,53 (2,49; 2,61) 1-2 <0,00001
1-3<0,000003
2-3=0,129

1M, MM 5 1,19 (1,18; 1,20) 2,57 (2,54; 2,59) 2,65 (2,63; 2,67) 1-2 < 0,0000001
1-3 < 0,0000001
2-3=0,111

20M, Mm 6 1,20 (1,18; 1,25) 2,64 (2,53, 2,71) 2,70 (2,64; 2,74) 1-2 <0,0000001
1-3<0,0000001
2-3=0,198

1M, MM 10 1,05 (1,03; 1,06) 2,41 (2,35; 2,49) 2,50 (2,44; 2,57) 1-2 < 0,0000001
1-3 < 0,0000001
2-3<0,01

3aranom 35 1,15 (1,05; 1,22) 2,53 (2,45, 2,61) 2,60 (2,53; 2,70) 1-2 <0,0000001
1-3<0,0000001
2-3<0,006

monspa (1M) — Ha 1,36 mm (p < 0,0000001) Ta 1,45 mm (Ha 0,08 Mm yepes 3 micsui, p < 0,02, Ha 0,11 MM Yepes pik,
(p <0,0000001) BignogigHo. p < 0,01). JocToBipHO MeHLLOKW B AuMHaMiLi 3anuwianacs
[o iMnnaHTauji B nauieHTiB OCHOBHOI rpynu crocte- Takox ToBwmHa MCO B AinaHui 1M nopiBHSHO 3 NOKa3HK-
PEXEHHSI HaMEHLLI MOKA3HWKM TOBLLWHK CrM30BOI 060- kamu Yepes 3 micaui B ginsHkax BP i 1 1M (Ha 0,16 Mm,
NOHKKM 3adpikcoBaHi B AinsiHkax Ik Ta 1M, Wwo cTaHoBKUMM p <0,001), 2 MM (Ha 0,23 mm, p < 0,0001); yepes pik — y
1,05 (1,03; 1,08) mm Ta 1,05 (1,03; 1,06) mm, BiporigHo pinsHkax BP (Ha 0,13 mm, p < 0,004), 1 MM (Ha 0,15 mm,
MEHLLi MOPIBHSHO 3 MOKa3H1KamM, LU0 3adpiKCOBaHi B iNsH- p<0,001)i2 MM (Ha 0,05 mm, p <0,0001). ToBwywmHa MCO
kax LIP (Ha 0,18 mm, p <0,0004 i p < 0,000001 BignosigHo), B AinsHUi 1M 3anuiuanacs BiporiaHO MEHLLIOH LL0A0 Nokas-
BP (Ha 0,18 mm, p < 0,00001 i p < 0,000001 BignoBigHo), HuKa B ginsHui LIP yepes 3 micaui (Ha 0,17 mm, p < 0,002)
1MM (Ha 0,14 mm, p < 0,00007 i p < 0,000001 BignosigHo), i yepes pik (Ha 0,16 mm, p < 0,002).
2MNM (Ha 0,15 mm, p < 0,0003 i p < 0,000001 BignosigHo). Y rpyni NOPIBHSAHHS TakOX BCTAHOBSIEHO AOCTOBIpHE
3ayBaxwumo, Lo ToBLmHa MNCO B pinsiHkax ycix 3ybis y 36inbwenHs ToBwuHK NMCO y anHamili B AinsiHKax ycix
AMHamiui nicns imnnaHTauii BiporigHo 36inbwunacs, ane B 3y6iB (mabn. 6). 3okpema, nokasHuk ToBLmMHK MNCO wogo
AingHui Ik 3anunwanacs SOCTOBIPHO MEHLLOK 3a BiAMnoBiag- nokasHuka Ao imnnaxTauii B ginsHui LUP 36inblumees
HWU NokasHuK y ainsHkax 11M (Ha 0,13 mm, p < 0,03), 2[M Ha 1,09 mm (p < 0,0000001) yepe3 3 micaui Ta 1,24 mm
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Tabauus 6. [JuHamika TOBLUMHU CrIM30BOI 0GOMOHKM B AiNsHLi OAHOMOMEHTHOI AeHTarbHOI iMnnaHTaLii 3a Tunom 3y6iB y rpyni nopiBHsiHHS (n = 26),

Me (Q25; Q75)

Moka3sHuK, KinbkicTb imnnaHTatiB Do imnnanTauii Yepes 3 micaui Yepes pik
OJMHWLIi BUMIpIOBaHHSA nicns iMnnaHTauii nicns iMnnaxTauii

1,13 (1,06; 1,23)

LP, Mm

BP, Mm 7
Ik, MM 3
1M, mm 5
201M, Mm 4
1M, Mm 1
3aranom 35

1,23 (122; 1,25)

1,11 (1,03; 1,16)

1,18 (1,18;1,21)

1,19 (1,19; 1,20)

1,08 (1,05; 1,09)

1,16 (1,09; 1,23)

2,22 (2,13; 2,30) 2,37 (2,31; 2,40)

2,29 (2,30; 2,34) 2,33(2,34,2,39)
2,18 (2,05; 2,35) 2,19 (2,10; 2,30)
2,28(2,23;2,32) 2,32 (2,29;2,34)
2,26 (2,24; 2,29) 2,30 (2,27; 2,33)
217 (2,11;2,23) 2,21(2,16;2,30)

2,24 (2,16:2,32) 2,28 (2,19; 2,35)

—2 <0,0000001
1-3 <0,0000001
2-3<0,01

1-2<0,0000001
1-3 < 0,0000001
2-3=0,405
1-2<0,0003
1-3<0,0001
2-3=0,905
1-2<0,0000001
1-3 < 0,0000001
2-3=0,300
1-2<0,0000001
1-3<0,0000001
2-3=0,308

1-2 < 0,0000001
1-3 < 0,0000001
2-3=0,252
1-2<0,00001
1-3<0,00001
2-3=0,124

(p < 0,0000001) yepes pik; B AinsHui BP — Ha 1,06 Mm
(p < 0,0000001) Ta 1,1 Mmm (p < 0,0000001) BignosigHo; B
ainsHui lk—Ha 1,07 mm (p < 0,0003) Ta 1,08 mm (p < 0,0001)
BignoBigHo; B AinaHui 1MM — Ha 1,1 Mm (p < 0,0000001)
Ta 1,14 mm (p < 0,0000001) BignosigHo; B AinsHui 2MNM —
Ha 1,07 mm (p < 0,0000001) Ta 1,11 mm (p < 0,0000001)
BignoBizHo; B AinsHui 1M —Ha 1,09 mm (p < 0,0000001) Ta
1,13 mm (p < 0,0000001) BignosigHo.

Y rpyni NOPiBHAHHSA B AMHAMILLi BU3HAYeHO BiporigHe
36inbLeHHst ToelmHKM MCO B AinsHkax ycix 3y6is. 3rigHo
3 JaHUMK, Lo HaBeaeHi B mabruysx 5 i 6, Len nokasHuK
[OCTOBIPHO BULLMIA Y MaL{iEHTIB OCHOBHOI rpynu crnocTe-
pexenHs B ainaHkax LIP (Ha 0,36 mm, p < 0,001 yepes 3
micaui Ta 0,29 mm, p < 0,0005 yepes pik), BP (Ha 0,28 Mm,
p < 0,00003 Ta 0,3 mm, p < 0,00004 BignoBigHo), Ik (Ha
0,28 mm, p < 0,01 Ta 0,34 mm, p < 0,007 BignosigHo),
1MM (Ha 0,29 mm, p < 0,00007 Ta 0,33 mm, p < 0,0000001
BignosizgHo), 2MNMM (Ha 0,36 mm, p < 0,00005 Ta 0,4 Mm,
p < 0,00001 signosigHo), 1M (Ha 0,24 mm, p < 0,000003
1a 0,29 MM, p < 0,0000000 BignosigHo).

Sk i B nauieHTiB 3 OCHOBHOI rpynu CMOCTEPEXEHHS,
y Tpyni NOPiBHAHHS HaWMEHLUi NOKa3HUKN TOBLLMHW
MCO 3adikcoBaHo B AinaHkax |k Ta 1M, wo craHoBUM
1,11(1,03; 1,16) mmi 1,08 (1,05; 1,09) mm Ta i Bynm Biporia-
HO MEHLLMMM MOPIBHSHO 3 BiAMOBIAHVMM JaHNMU B AiNSHKaX
LIP —Ha 0,02 mm (p < 0,005) i 0,05 mm (p < 0,000000), BP
—Ha 0,12 mm (p < 0,001) i 0,15 mm (p < 0,000000) Bigno-
BigHO. KpiM TOro, B3Hauunu, Lo B 4insHui 1M ToBLWMHa
MCO focToBIpHO MeHLA NOPIBHSHO 3 NOKa3HMKaMK, L0
3adpikcosani B ginsHkax 1MM (Ha 0,1 mm, p < 0,00003) Ta
2M1M (Ha 0,11 Mm, p <0,000001). BctaHoBMIM, LLO TOBLLMHA
MNCO BsiporigHo mMeHwa B AinsHkax LIP woao BignosigHmnx
nokasHuki y ginsHkax 1MM (Ha 0,05 mm, p < 0,009) i
2MNM (Ha 0,06 mm, p < 0,002), a B ginaHui BP gocToipHO
GinbLua Bif NokasHuKiB, WO 3adikcoBaHi B AinsHkax 1MM
(Ha 0,05 mm, p < 0,007) i 2MNM (Ha 0,04 mm, p < 0,0004). Y
AnHamiui BiporigHo MeHLwuoto ToBwmHa MCO 3anuwanacs
B AinsHui 1M LLoA0 NOKa3HMKIB, BCTAHOBREHMX Y AiNsHKax
UP (Ha 0,05 mm, p < 0,001), BP (Ha 0,12 mm, p < 0,007)
1a 1MM (Ha 0,11 MM, p < 0,01) i yepes 3 micsui, i Yepes pik
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(y ginsHui LIP — Ha 0,16 mm (p < 0,003), BP — Ha 0,12 mm
(p<0,01)i1MM —Ha 0,11 mm (p < 0,02).

3gaificHunmn kopensauinHWA aHanis, y pesynsrarti Koro
He BusiBUNK 3anexHocri ToBwuHy MNCO Big Biky Ta cTari
navujeHTiB, a Takox Big Twny 3y6iB i wenen.

lpoTarom poky cnoctepexeHHs B 060X rpynax He
Oyno XooHOI HeBAaYi AeHTanbHOI iMNNaHTaLii, BIKu-
BaHHS iMNNaHTaTiB Yyepes pik Micns BCTAHOBMNEHHS — Ha
piBHi 100 %.

06roBopeHHA

AHani3 gaHux, Wo ogepxanu, Aas nincTasy 3pobuTy Br-
CHOBOK, L0 Y NaLlieHTiB 060X rpyn y AuHaMiLi cnocTepiranu
[ocToBipHe 36inbLueHHs ToBLWHM MCO. Tak, Yepes 3 MicsiLi
y rpyni i3 3actocysaHHam MMAKM Tosimna MCO 36inb-
wmnacs Ha 1,38 mm, ue BiporigHo 6Ginblue (Ha 0,29 mMwm),
HiX Y rpyni i3 KCEHOTEHHOIO KONareHOBOK MaTpuLeto, Ae
3acikcoBaHo 30inblueHHs Ha 1,08 mm. Yepes pik nicns
iMnnanTauii y rpyni i3 3actocysaHHam MMAKM pocsrHy-
TO AOCTOBipHE 36inblueHHst ToBwMHM MNCO Ha 1,45 mm
(2,60 (2,53; 2,70) mm npotn 1,15 (1,05; 1,22) mm), i ue
BiporigHo 6Ginblue (Ha 0,32 Mm), HiX y rpyni i3 KCeHoreH-
HO0 KorareHoBow Matpuueto (2,60 (2,53; 2,70) mm npoTm
2,28 (2,19; 2,35) Mmm). 3a3HauMMo, LU0 Y Ipyi i3 KCEHOreH-
HO0 KONareHOBOK MaTpULELD Yepes pik Micns iMnnaHTawii
3apeecTpoBaHo 36inblieHHs ToBLmHM MCO nuwe Ha
1,12 mm (2,28 (2,19; 2,35) mm npotut 1,16 (1,09; 1,23) mm).

Y chaxoBiit nitepatypi nokasaHo, WO 36iNbLIEHHS
ToBWMHK MCO y pasi BUKOPUCTaHHS BiMbHOMO CrOMyYHO-
TKaQHWHHOrO TPaHCNMaHTaTy B AeHTanbHii iMnnaHTonorii
konueaeTbes Big 1,3 MM o 1,5 mm. Y pobori Y. Fuijita et al.
BCTAHOBMEHO: Y NaLliEHTIB Micnst OQHOMOMEHTHOI ieHTanb-
HOT iMNNaHTawii 3 BUKOPUCTAHHAM CMOMYyYHOTKaHUHHOIO
TpaHCnnaHTaTy Yepe3 pik 30iNbLIEHHS TOBLUMHU M'SKMX
TKaHuH Bigbynocs Ha 1,37 MM, KOMNeHcyBaBLLK pe3opb-
Llito KiCTKM Ta 3BiNbLUMBLUK KOHTYP CMWM30BOi 060MOHKM Ha
0,87 mm [19].

[ns 3anobiraHHs aTpodii M'sIKUX TKaHWH, pe3opouii
KICTKV Ta 3ananeHHI0 HeobXiAHO MoeaHyBaTW LeHTamnbHY
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iMnnaHTaLilo 3 ayrMeHTaLieto M’sikux TkaHWH. BctaHosne-
HO, LLO BMKOPUCTaHHs 00'eMHO CTabinbHOI komareHoBoi
MeMOpaHM y MOEAHAHHI 3 M'SIKOTKaHUHHM TpaHCNNaHTaTom
CrpUsiE iCTOTHOMY 30iNbLLEHHI0 06’€My M'SKVX TKaHWH (BY-
3HaYeHO 36inbLUEHHS TOBLUWHM CEH Ha 1,5 MM y MicLi iMn-
naHTawii) [20]. Y pesynbrati gocnigpkeHHs G. Tommasato et
al. BUSIBMEHO, LU0 CaMe CrOMyYHOTKaHWHHUIA TpaHCaHTaT
XapaKTepu3yBaBCs HANKPALLO eheKTUBHICTIO, 36inbLUMB-
LUV TOBLLMHY M’sikux TkaHuH [21]. Li aaHi nigTeepmkeHo nig
Yac HalLIoro JOCHIAKEHHS.

Y pesynbrarti aHanidy 4aHux BCTaHOBUIN, LLO TOBLUMHA
MCO B ginsHLi 0AHOMOMEHTHOT AeHTasbHOI iMnnaHTaLji B
060x rpynax He 3anexana Bif Lienenu (Hi 4o iMnnaxTauii,
Hi B gnHamiLj). CnocTepiranu BiporigHe 36inbLUeHHs ToB-
wmHm MCO Ha o6ox Lenenax: y rpyni i3 3acToCyBaHHAM
MMAKM yepe3 3 micaui nicng iMnnaHTauii ToBLMHa
MCO 36inbwunacs Ha 1,36 MM Ha BEPXHIl Leneni Ta Ha
1,41 MM Ha HWXHIN, Y rpyni i3 KCEHOreHHO KONareHOBOK
matpuueto — Ha 1,07 mm Ta 1,13 mMm BignosigHo. Yepes
pik y rpyni i3 3actocyBaHHsM MMAKM ToBwmHa MCO
[OCTOBIpHO 30inbLUMnacs Ha BepXHil Wweneni Ha 1,44 MM
(2,60 (2,54; 2,66) mm npotu 1,16 (1,07; 1,23) Mm), Ha
HWKHIN Weneni — Ha 1,5 MM (2,62 (2,48; 2,74) mm npoTu
1,12 (1,03; 1,20) Mm); y rpyni i3 KCEHOTEHHOK KomareHo-
BO MaTpuueto — Ha 1,11 mm (2,28 (2,19; 2,36) mm npoTu
1,17 (1,08; 1,24) mm) Ta Ha 1,16 Mm (2,29 (2,23; 2,32) Mmm
npotun 1,13 (1,09; 1,14) mm) BignosigHo. Y rpyni navjieHTis,
y skux 3actocoBaHo MMAKM, yepes pik cnoctepexeHHs
ToBLyHa MCO pocToBipHO GinbLua MOPIBHAHO 3 MoKas-
HWUKaMW, LLIO BCTAHOBMEHI Y rpyni i3 KCEHOreHHOK Konare-
HOBOIO MaTpULEK (Ha BEPXHiN weneni — Ha 0,32 MM, Ha
HWKHIA — Ha 0,33 Mm).

CepeaHi NokasHUKK TOBLLMHU CMIN30BOI 0OOMOHKN A0
imnnaHTauii B gingHui LIP ctanosunmn 1,23 (1,22; 1,25) mm
y rpyni i3 3actocyBanHsM MMAKM Ta 1,13 (1,06; 1,23) mm
y Tpyni i3 KCEHOreHHOK KomnareHoBoW matpuueto; bP
-1,23 (1,21; 1,25) mm Ta 1,23 (1,22; 1,25) mm Bigno-
BiaHo; Ik — 1,05 (1,03; 1,08) mm Ta 1,11 (1,03; 1,16) Mm;
1M - 1,19 (1,18; 1,20) mm Ta 1,18 (1,18; 1,21) mm;
2MM - 1,20 (1,18; 1,25) mm Ta 1,19 (1,19; 1,20) mm; 1M —
1,05 (1,03; 1,06) mm Ta 1,08 (1,05; 1,09) mm. 3icTasHi gaHi
opepxanu iHwi gocnigHuku. Tak, M. Sun M. et al., gocni-
AVBLUM TOBLLWHY SICEH Y 300POBYKX OCIO, BCTAHOBWMK: Ce-
peaHi NOKa3HMKY LIeHTparbHIX pi3LyiB, GiuHMX pi3LiB Ta ikniB
ctaHoBunmu 1,24 +0,03 mm, 1,21+£0,03 mmi 1,11 £ 0,03 mm
BignosigHo [22]. Ganiji K. K. et al., BuB4mBLLM TOBLLUMHY [1CO
NPeMonspiB BEPXHbOI LLenenu, BUSBUK, WO B AiNsHLUi
1MM uen nokasHuk ctaHoBMB >1,2 MM y 55 % nauieHTis,
2NM = 1,1-1,3 mm y 45 % [23].

3rigHo 3 pesynbratamy HaLLoro JOCTIMKEHHS!, 3anex-
HO Big Tuny 3y6iB nokasHuku ToBLwmHK MNCO B gingHui
O[JHOMOMEHTHOI AeHTanbHOI iMNnaHTaLii B AUHaMILi
BiporigHo 36inbLuyBanucs B 0box rpynax. Yepes pik mic-
NSt iMnNnaHTauii BCTaHOBIIEHO JOCTOBIpHE 36iNnblUeHHS
ToBwmHK MCO B pinsHkax ycix 3y6is i y rpyni i3 3acTo-
cyBaHHAM MMAKM (P — Ha 1,43 mm, BP — Ha 1,40 mm,
Ik — Ha 1,48 mm, 1M — Ha 1,46 mm, 2TM — Ha 1,50 mm,
1M — Ha 1,45 Mm), i B rpyni i3 KCEHOTEHHO KOnareHOBO
matpuueto (LUP — Ha 1,24 mm, BP — Ha 1,10 mm, Ik — Ha
1,08 mm, 11IM = Ha 1,14 mMm, 2TM — Ha 1,11 Mm, 1M — Ha
1,13 mm). 3ayBakumo, LLO y rpyni i3 KCeHOreHHOK Kona-
rEeHOBOK MaTpuLelo B AMHAMIL BCTAHOBNEHO BiporigHe

36inbLueHHst ToBlmHM NCO B finsHkax ycix 3y6is, Len
MOKa3HWK JOCTOBIPHO BULLMIA Y TPYMi i3 3aCTOCYBaHHAM
MMAKM: yepes pik y ginsHui UP — Ha 0,29 mm, BP — Ha
0,30 MM, Ik — Ha 0,34 mm, 1M — Ha 0,33 mm, 2[TM - Ha
0,40 mm, 1M = Ha 0,29 mm.

BcTaHoBMnM Takox, WO OO0 iMnnaHTauii y nauieHTiB
060x rpyn HanmeHLwua ToBwmHa MCO 3adikcoBaHa B Ai-
nsHkax |k Ta 1M, wo craHosuna 1,05 (1,03; 1,08) mm Ta
1,05 (1,03; 1,06) mm y rpyni i3 3actocyBaHHaMm MMAKM
Ta 1,11 (1,03; 1,16) mm Ta 1,08 (1,05; 1,09) mm y rpyni i3
KCEHOreHHOH0 KOmnareHOBO MaTpULIEH.

Seyssens L. et al. pekomeHay0Tb BU3HAYaTh OOLiMb-
HICTb 3aCTOCYBaHHS CMOMYYHOTKAHWMHHOTO TPaHCNaHTaTy
NP1 OQHOMOMEHTHIN AeHTanbHil iMnnaHTauii, konu oui-
KyBaHUM € MiABWLLEHWI PU3NK PELIECii B €CTETUYHIN 30Hi
(TOHKWIA GioTUN SiceH, TOBLUMHA LWiYHOI KicTkn <0,5 mMMm)
[25]. Mig Yac aeHTanbHOT iMNNaHTaLi cnomy4YHOTKaHUHHMUIA
TPaHCMaHTaT XapakTepuayeTbCst BUCOKMMM NOKa3HWUKaMI
BWXMBAHOCTI Ta BiAHOCHO HW3bKOK 4YacTOTO nepiimn-
NaHTUTY B CepeaHii i BigaaneHin nepcnekTvei BHACMiLoK
MIZTPUMKM PIBHS Kparo M'SIKUX TKaHWUH | KpanoBOi KICTKOBOT
TKaHWHW 3 YacoMm [24,26].

BucHoBKH

1. ToBwwwmHa MCO B 4insHUi OQHOMOMEHTHOI AEHTamb-
Hoi iMnnaHTaii B 0box rpynax i 4o npoueaypw, i B AvHamiLi
He 3anexana Big wenenu. 1o iMnnaHTawii y nauieHTis 060ox
rpyn HaimeHLwwi nokasHuky ToBLmHM MNCO 3adikcoBaHi
B AinsiHKax ikna Ta nepworo Monspa. TowuHa MCO He
3anexana Big BiKy Ta CTaTi NaLieHTIB, a TakoX Big TUMy
3y0iB i Wwenen.

2. 3actocyBaHHs MMAKM nig 4yac 0aHOMOMEHTHOI
[eHTanbHoi iMnnaHTaLji 3abe3neunno:

— [OCTOBIpHe 30inbLUeHHs ToBLUMHM [1CO yepes 3 mics-
Ui nicns iMnnaxTauii Ha 1,38 mm, a yepes pik —Ha 1,45 mm
(y pasi 3acTocyBaHHi KCEHOTEHHOI KomareHoBOi MaTpuLi
yepes 3 Micaui nicns iMnnaHTawii BU3Ha4eHo JOCTOBIpHE
30inbLeHHs ToswmHK MNCO Ha 1,08 MM, Yepes pik — Ha
1,12 M), pi3HMLA MiX rpynamm CTaHOBWMIa Yepe3 3 MicsLl
0,29 Mm, yepes pik — 0,32 mm;

— BiporigHe 36inbLueHHs ToBLwMHKM NCO Ha 0box Lwe-
nenax Yepes 3 mMicaLi Ha 1,36 MM Ha BEpXHil LLieneni Ta Ha
1,41 MM Ha HKHIN (y rpyni i3 KCEHOreHHOK KOnareHoBOK
martpuueto —Ha 1,07 mmi 1,13 Mm BignoBigHo), Yepes pik Ha
BepXHiit Weneni — Ha 1,44 MM Ta Ha HUXHIN — Ha 1,5 MM (y
rPyni i3 KCEHOTEHHOI0 KOMareHoBO MatpuLieto —Ha 1,11 mm
Ta 1,16 MMm), Pi3HNLA MiX rpynamu Yepes pik cTaHoBuMna Ha
BepxHiit weneni 0,32 MM, Ha HWKHIA — 0,33 Mv;

— [oCTOBIpHE 36inbLueHHs ToBLMHM MCO Yepes pik y
JinsiHkax ycix 3y6is (LIP —Ha 1,43 mm, BP —Ha 1,4 mm, [k —
Ha 1,48 mm, 11M —Ha 1,46 mm, 2I1M —Ha 1,5 Mm, 1M —Ha
1,45 Mm), i e BiporigHO BinbLue, HiX Y rpyni i3 KCeHOrEHHOK
konareHoBoto Matpuueto (y ginaHui L|P —Ha 0,29 mm, BP —
Ha 0,30 MM, Ik —Ha 0,34 mm, 11IM — Ha 0,33 mm, 21TM - Ha
0,40 mm, 1M — Ha 0,29 Mm).

3. MNpoTsarom poky cnoctepexeHHst B 060X rpynax He
3achikcoBaHi BUNaaK/N HeBAadi AeHTanbHOI iMnnaHTauii,
BIDKMBAHHS! iIMMNIIAHTATIB Yepes ik Micns BCTAHOBMEHHS —
Ha pisHi 100 %.

4. EcheKTMBHOCTI OAHOETaNHOI AeHTanbHOI iMMnaHTaLii
cnpusie aneksaTHa ToBwmHa MNCO, 3abe3neyeHa 3acTocy-

Zaporozhye Medical Journal. Volume 26. No. 6, November — December 2024



OpwuriHaAbHI AOCAIAXKEHHS

BaHHAM M'SIKOTKAHUHHOI MaHXeTW, apMOBaHOI KiCTKOBO-
NNacTUYHUM MaTepianom.

MepcnekTBY NOAAABLIIMX AOCAIAKEHb NONAralTb Y
NPOLOBXEHHI BUBYEHHSI €(PEKTUBHOCTI 3aCTOCYBaHHS
M’SIKOTKaHWHHOI MaHXeTW, apMOBaHOI KiCTKOBOMNacTuy-
HUM MaTepianoM, y AinsHLUi OAHOMOMEHTHOI AeHTarnbHOI
iMnnaHTadlii.
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AHani3 BipAaAeHUX pe3yAbTaTiB AIkyBaHHA NaLi€HTIB
MiCAA XipypriyHMX BTpy4YaHb 3 NPUBOAY YCKAAAHEHUX HOpM
paKy TOBCTOr0 KMLLUKiBHUKA
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Merta po6oTu - oLiHUTY BigAaneHi pesynsraTit NikyBaHHs XBOPUX, ki NPOONEpOBaHi y 3B'A3KY 3 YCKMaaHeHHsAMM paky 06080BO1
KULLKY Y XipypriYHOMY CTaLioHapi 3aranbHoro npodinto.

Martepianu i metopu. [lo rpynu gocnimkerHs 3anyqnnn 71 (100,0 %) xBoporo 3 ycknagHeHUMM hopmamu paky 06080BOT KULLKA.
PapukanbHi XipypriuHi BTpyYaHHs BukoHanu 48 (67,6 %) nauieHTam, uMTopeayKTVBHI naniatmeHi onepauii — 18 (25,4 %), cumn-
Tomatnyi — 5 (7,0 %) xsopum.

Pesyabratu. Y nicnsionepauiinHomy nepiogi mmwe 37 (58,7 %) XBopux 3BepHynMUCS NO cneLlianisoBaHy 4OMOMOry 4O OHKOMOra Ha
TPETIli piBeHb HagaHHs MeaunyHoi fonomory, peluTa 26 (41,3 %) nauieHTiB 3 TUX YK IHLLMX MPUYMH BiAMOBUINCA Bif KOHCYNbTaLil
OHKOMora Ta CrneLmndivHOro NikyBaHHS.

BucroBku. 3-nomix 37 (58,7 %) npooneposaHux, Ski 3BepHynmucs no gonomory Ao oHkorora, y 19 (51,4 %) xsopux poanodaro
kypc ximieTepanii, 7 (18,9 %) nauieHTam pekoMeHA0BaHO AvHaMiYHe cnocTepexeHHs 6e3 cneumdivHoro nikyBaHHs, a 9 (24,3 %)
ocobam npr3HaYeHo CMMNTOMAaTUYHE NiKkyBaHHS 3a CTaHAApPTaMM NaniaTMBHOI MeAUYHOT 4OMOMOTK.

3a nepiog cnocTepexeHHs 3-nomix 43 (68,3 %) navjieHTis i3 HemetacTaTuyHM pakom y 6 (14,0 %) npoonepoBaHmX giarHOCTOBaHO
micLeBuin peumnans, y 8 (18,6 %) — perioHanbHuiA, y 12 (27,9 %) — metactatnuHuit. Y 17 (39,5 %) XBOPUX HEe BUSIBNEHO AAHUX
npo peunamns paky 06040BOI KUK, [MoKa3HWKK kKyMyNSTUBHOI OAHOPIYHOI Ta TPMPIYHOT BUXXMBAHOCTI Y XBOPUX Ha pak 06ogoBoi
KuLLKK cTaHoBunm 56,3 + 5,9 % ta 38,0 £ 5,8 % BignosiaHo.

Keywords:
cancer, colon,
complications,
treatment
results, survival,
chemotherapy.
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Analysis of long-term outcomes after surgical treatment of patients
with complicated forms of colon cancer

M. A. Kubrak, S. M. Zavhorodnii, M. B. Danyliuk

The aim of the study. To evaluate long-term outcomes in patients who underwent surgery due to complications of colon cancer in
a general surgical hospital.

Materials and methods. The study group included 71 (100 %) patients with complicated forms of colon cancer. Radical surgical
interventions were performed in 48 (67.6 %) patients, palliative cytoreductive operations —in 18 (25.4 %) hospitalized patients,
symptomatic —in 5 (7.0 %) patients.

Results. In the postoperative period, only 37 (58.7 %) patients sought help from an oncologist at the third level of medical care.
The remaining 26 (41.3 %) patients refused to consult an oncologist and specific treatments for whatever reason.

Conclusions. Of the 37 (58.7 %) operated patients who sought oncological care, a chemotherapy course was initiated for 19
(51.4 %), dynamic follow-up without specific treatments was recommended for 7 (18.9 %) patients and symptomatic treatments
according to the standards of palliative medical care — for 9 (24.3 %).

During the follow-up period, among 43 (68.3 %) patients with non-metastatic cancer, 6 (14.0 %) of the operated patients had local
recurrences, 8 (18.6 %) — regional, and 12 (27.9 %) — distant ones. In 17 (39.5 %) patients, no findings on recurrent colon cancer
were revealed. Cumulative 1-year and 3-year survival rates in this category of patients were 56.3 + 5.9 % and 38.0 £ 5.8 %,
respectively.

Pak oboposoi kuwku (POK) 3a piBHAMW AiarHOCTWKM Ta
MOLUMPEHOCTI Nocigae TpeTe Micle B CTPYKTYpi CBITOBOI
OHKO3aXBOPIOBAHOCTI, @ TaKOX pyre MicLie 3a MOKa3HNKOM
cmepTHocTi [1,2].

MoHag 50,0 % XBOpWX OMeEpYHOTb YPreHTHO Y 3B'A3KY 3
BUHUKHEHHSM Pi3HWX yCKNagHeHb [3,4].

Taki onepadii 3aiCHIOIOTL, abu BPATYBaTH XUTTS
nawieHTa, ane npy LbOMy He 3aBXay BOAETbCA AOTpUMa-
TUCS KPUTEPIiB OHKOMOrYHOI paanKanbHOCTI BTPYyYaHb.
Lle noripwye BigaaneHi pesynsratit NikyBaHHA XBOPUX
Ha POK [5].

Y cyyacHiit oHKOXIipyprii ycknagHeHux opM paky
000/10BOI KULLIKV 3aMnULLIAIOTLCS HEOCTaTHBO BUCBITIIEHUMM
aCMeKTW, BUBYEHHS SIKUX CIPUSATME MOKPALLEHHIO Micns-
onepauinHuX pesynbTatiB MikyBaHHS NauieHTiB i3 pakom
000/10BOI KULLIKY.

MeTa po6otu

OuinnTh BigAaneHi pesynbrati nikyBaHHA XBOPUX, K
npoonepoBaHi y 3B8's3Ky 3 yckraaHeHHsMU paky 06040Boi
KULLKW Y XipypriYvHOMY cTaLioHapi 3aranbHOro npodisno.
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OpwuriHaAbHI AOCAIAXKEHHS

Marepianu i MeToAH AOCAIAYKEHHA

[o rpynu gocnimkenHs 3anyamnu 71 (100 %) xBoporo, skux
npoonepyBanu y 38'a3Ky 3 YCKNagHEHHAMM, L0 BUHUKIN
Ha cpoHi POK, B ymosax BigaineHHs xipyprii KHIM «Micbka
NiKapHs eKCTPEHOI Ta WBKUAKoT MegunyHoi gonomorny 3MP
(m. 3anopixcks).

CrpykTypa rpynu gocnimkeHHs 3a ctarTio: 35 (49,3 %)
XiHok, 36 (50,7 %) YonoBikiB, CEpepHili Bik KOTPUX CTAHOBMB
67,9 + 12,7 poky.

XipypriyuHi BTpy4YaHHs 3AINCHANMN 3 NPUBOAY rOCTPOI
KULLKOBOI HenpoxigHocTi y 49 (69,1 %) onepoBaHuX,
nepdopadii nyxmuuHoro npouecy —y 13 (18,3 %), roctpoi
KuLwkoBoi kpoBoTedi — y 3 (4,2 %) naujeHTiB, NoeaHaHHs
nepdopadii POK i3 HenpoxigHicTio — y 4 (5,6 %), rocTpoi
TOBCTOKMLLKOBOI HEMPOXIAHOCTI 3 kposoTeveto —y 2 (2,8 %)
OMNEepOBaHNX.

3a nokanisaLlieto OHKOMpOLIECY PO3PI3HSANN KapLIMHOMM
npaBoi NONoBUHY 06040BOI KWLWKN — Y 23 (32,4 %) XBOpMX,
nieoi —y 48 (67,6 %) naujeHTiB.

PaavkanbHi xipypriuHi BTpy4YaHHs BuKkoHanu 48
(67,6 %) obcTexeHum: 17 (35,4 %) xsopum — npaBobiyHy
remikonekTomito, 23 (47,9 %) — pesekuito curmonogibHoi
KWLLIKM 3 NyXnnHOH0, 8 (16,7 %) — niBoGivHY remikonekTomito.

LintopenykTvsHi naniatusHi BTpy4aHHs 3aincHunm 18
(25,4 %) rocnitanizoBaHuM: NpaBoGivHy reMikoneKToMmito
-4 (22,2 %) xBopyM, pe3ekLito NiBKX BiaAiniB KULLIKIBHUKa
3 nyxnuHoto — 11 (61,1 %), niBoBiuHy remikonekTomito — 3
(16,7 %) naujeHTam.

BTpyyaHHs, cnpsiMOBaHi Ha YCYHEHHSI CUMNTOMIB
yCKnagHeHHs, BukoHanm 5 (7,0 %) XxBopyM: LEKOCTOMIt0 — 3
(60,0 %), HaknapaHHs obxigHoro aHacTtomosy — 2 (40,0 %)
navjieHTam.

3a knacudikaviieto TNM 2017 poky, cTagis |l Bu3HadeHa
y 15 (21,1 %) xBopux, Il —y 32 (45,1 %), IV -y 24 (33,8 %)
MpOONEePOBAHNX.

Y nepionepadiiHomy nepiogi y 32 (45,1 %) xsopux
i3 rpynu QOCnifXeHHs diarHocTyBanu nicnsonepawinHi
yCKnagHeHHs. PaHHS CMEPTHICTb Y CTaLlioHapi cTaHoBWa
8 (11,3 %) Bunagkis.

Yci nauieHTu B nicnsonepaviiHoMy nepioAi HanpaeneHi
Ha HaCTYMHWiA piBeHb HaZaHHS CNeLMMIYHOT OHKOMOMYHOT
[OMOMOrY ANS BUPILLEHHS NMUTAHHSA LOAO af loBaHTHOI
XimieTepanii, BignoBigHO 40 YMHHWX NPOTOKOMIB NiKYBaHHS
POK.

KoHTpornb edhekTUBHOCTI MikyBaHHS 34iMCHWMM LLASIXOM
BWKOHAHHS KOMM'toTEPHOI ToMorpadii 3 BHYTPILIHEOBEH-
HM KOHTPaCTYBaHHSIM Ta KOMOHOCKOMIi KOXHi 3 MicsiLi Ha
nepLLOMy poLi nicns onepaLii, KoxHi 6 MicaLiB Ha gpyromy
Ta TPETLOMY poLj Nicns BTpyYaHHs. Harnsg 3a Xsopymu
TpuBae 36 MicsuiB nicns onepadii.

Yci nikyBanbHO-AiarHOCTUYHI NpoLieaypy, 3AINCHEHI B
navuieHTiB, SIKi B3SnM y4acTb Y AOCMILKEHH, Bianosiganm
€TUYHUM CTaHfapTaM iHCTUTYLIRHOMO AOCAIAHWLBKOrO
KOMiTETY 3anopisbkoro AepaBHOrO Meauko-thapmale-
BTWYHOrO YHIBEPCUTETY, a TaKoX [enbCiHCbKIN Aeknapauii
1964 poky 3i 3MiHaMW Ta JONOBHEHHAMM, iHLUIMM ETUYHUM
CTaHfapTam.

CTaTUCTMYHUI aHani3 3gincHUNM, 3acTOCyBaBLUK
nporpamu Statistica 13.0 (TIBCO Software Inc., niueHsis
Ne JPZ8041382130ARCN10-J) Ta Microsoft Excel 2013
(niuensia Ne 00331-10000-00001-AA404). faHi B TekcTi
i Tabnuusx HaBegeHo sk M £ m (cepeaHe apudmeTny-

3anopisbkuint MeguaHnii xxypHan. Tom 26, Ne 6(147), nuctonag — rpyaeHs 2024 p.

He + CTaHOapTHE BiaxuneHHs), abcontoTHi (n) Ta BiAHOCHI
(%) BennumHM. OUiHIOBAHHSA BWDKMBAHOCTI 3AIMCHUNM 3a
ponomoroto metogy KannaHa—Meepa.

Pe3yabTatn

3-nomix 63 nauieHTiB, SKi MiCNs BUMUCKW 3 XipypriYHOro
crauioHapa 6ynu HanpaeneHi 4o KHIM «3anopisbkuii peri-
OHanbHUI NPOTUNYXNMHHKIA LeHTpy» 30P (M. 3anopixeks),
nnwe 31 (49,2 %) xBOpWin 3BEPHYBCA MO AOMOMOrY [0
OHKOMora Ha TpeTil piBeHb HaaHHS MeAWYHOI ONOMOTY.
LLle 6 (9,5 %) ocib 3BepHyn1cs No AOMOMOTY A0 OHKOMora
B NpuBaTHi nikyeanbHi 3aknagu. PewTa 26 (41,3 %) naui-
€HTIB 3 TVX Y IHLLIMX NPUYMH BiAMOBUIICA Bif KOHCYMbTaLl
OHKoMora Ta cneLydivHOro NikyBaHHs.

Omxe, No Jomomory Ao OHKorora 3BepHynucs 37
(58,7 %) npooneposaHux, i B 19 (51,4 %) i3 HUX poano-
4aTo Kypc cneumdivHOro XiMieTepaneBTUYHOrO NiKyBaHHS
BIOMOBIZHO A0 YMHHUX MpoTokoniB nikyBaHHs POK. Tak,
14 (73,7 %) naujeHTiB OTpUMyBanu nikyBaHHs 3 NpUBOAY
HEMETACTaTU4HOrO paky 06040BoiI kuwku, 5 (26,3 %) —
meTacTtaTtuyHoro paky. Le 7 (18,9%) xsopum pekomeHpo-
BaHO MHaMiYHe CrocTepexeHHs 6es XiMieTepanesTU4HOro
nikyBaHHs (2A cTagis OHKO3aXBOPHOBaHHS 0e3 dhakTopiB
HECMPUSATIIMBOrO NPOrHO3Y).

Pewrta 9 (24,3 %) nauieHTiB HanpaBneHi 4O OHKomMora
Ta CiIMENHOrO nikaps 3 pekoMeHaaLiaMu 4ns cuMnToma-
TWYHOTO NiKyBaHHS 3riHO 3i CTaHdapTamu naniaTMBHOI
MEOMYHOI AOMOMOrY, OCKIMbKM Lii XBOPI Manu npoTunoka-
3aHHs 10 cneumdivHoi Tepanii (owiHKa 3a wkarnot ECOG 4
6anu, AiarHoCTOBaHi AEKOMMNEHCOBaHI MOPYLLEHHS OpraHis
i cucTeM, CTilKi NOpYLLEHHS reMomnoesy, sik-0T TPoMOoLm-
TOMEHis, arpaHynouuTo3 TOLLO, BUPaXEHa TOKCUYHICTb
34 ct.). CTpyKTypa HaCTyMHOrO NikyBaHHS NaLieHTiB nicns
XipypriyHOro BTpyyYaHHs HaBezeHa B mabnuuj 1.

Cepeq naujeHTiB i3 HemetacTatnyHum POK nm'atepo
(35,7 %) xBopwx OoTpuMyBanu nikyBaHHS 3a CXeMOK
FOLFOX4 (4-6 micsuis), yetepo (21,1 %) — XELOX
(6 umknis), Tpoe (15,8 %) npoonepoBaHWx oaepKyBanu
MOHoTepanito kaneyutabiHom (6 umknis), ogvH (5,2 %) —y
pexwumi de Gramont (6 umkniB), e ogHin (5,2 %) nauieHTui
npu3HaveHo Tepanito 3a cxemoto FOLFOX4 (6 uwknis),
Hagani — XELOX (3 umknm). 3-nomix XBopwx i3 MetacTa-
TUYHUM pakom 06040B0i kLKL ABOE (40,0 %) oTpumyBanu
nikyBaHHs 3a cxemoto FOLFOX6 (5-6 micsuis), aBoe
(40,0 %) — FOLFIRI (4-6 micswis), oguH (20,0 %) nauieHT
— XELIRI (5 micsuiB).

13 43 (68,3 %) nauieHTiB rpynn [OCTIgXEHHS 3 Heme-
TacTaTNyHUM pakoM 3a nepiof cnoctepexerHs y 6 (14,0 %)
MpOONepOBaHNX BUSBMEHO MicLieBNiA peumams, y 8 (18,6 %)
— perioHanbHU peunams (y perioHanbHi NiMpaTnyHi
By3nu), y 12 (27,9 %) niarHoCcToBaHO BigAaneHi BTOPWHHI
MeTacTasu (BinaaneHun, MeTactatnyHuin peuuams). Y 17
(39,5 %) xBopux 3a 36 MicALB CMOCTEPEXEHHS He BUSIB-
NEHO peLmanBYy OHKO3aXBOPIOBAHHS TOBCTOTO KULLKIBHUKA
(puc. 1).

3ayBaxumo, Lo y ABoX (4,7 %) nawieHTiB BUSBMNEHO
noKoperioHanbHi peuuayem, a B Yotupbox (9,3 %) — Bia-
faneHi peumamem Ha hoHi XimieTepanii.

MoeTopHO npoonepysamu M'aTbox (19,2 %) xBopux
i3 peunguamu paky. Ximietepanito ogepxysanu 12
(46,2 %) naujeHTiB, CUMNTOMaTUYHE MiKyBaHHS NpU3HaYe-
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Tabauus 1. CtpykTypa nicnsionepauiiHoro nikyBaHHsi XBOPUX 3 YCKMagHEeHUMU
¢hopmamm paky 0600BOI KuLwku, n = 63

TakTuka nicnsonepauinHoro nikyBaHHs | KinbkicTe nauientis, n BinHocHa Bennuuna, %

3BepHynucs o OHKorora 37 58,7

— noyaTo Kypc ximietepanii 19 51,4

— AMHaMi4YHe CrioCcTepeXeHHs 7 18,9

- CAMMTOMATIYHa Tepanis 3a MicLiem 9 243

NPOXMBAHHS!

He 3BepHynucs Ao oHkomora 26 41,3
1

6 (14,0 %)

u Micuesui peumams

PerioHanbHui peuuamns
m MeTacTtaTuyHuin peumans
u bes peunamnsy

8 (18,6 %)

Puc. 1. CtpykTypa BigfaneHoro nicnsonepawiitHoro nepebiry HeMeTacTaTU4HOTO YCKNafHEHOro
paky 060A0BOi KLLku, n = 43.
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Ho 9 (34,6 %) xBopuM. Ha dhoHi noniximieTepanii y Tpbox
(25,0 %) xBopYX cnocTepiran perpecyBaHHs OHKOMPOLIECY,
y m'atbox (41,7 %) — cTabinisauito, a B 4otmpbox (33,3 %)
— nporpecysanHs POK.

Bpaxosytoun, wo 3-nomix 20 (31,7 %) xBopux i3
metactatuyHum POK ximieTepanito oTpumysanm nuwe 5
(25,0 %) oci6, pe3ynsTaTMBHICTb iXHBOTO NiKyBaHHS MOXHa
OLIHMTM SIK HE3aAO0BINbHY. Tak, BUNAAKM perpecyBaHHs Ta
crabiniaavji oHkonpoLecy He 3adikcoBaHO, MPOrpecyBaHHs
POK piarHoctosaHo y 20 (100,0 %) npoonepoBaHmX.

[Moka3HWMKM KyMyNsSTUBHOI O4HO- Ta TPUPIYHOT BUM-
XMBAHOCTI Y XBOPUX Ha pak 0B0f0BOI KMLLKN CTAHOBUM
56,3 £5,9 % 1a 38,0 £ 5,8 % BianoB.igHo.

06roBopeHHA

OuiHI0BaHHS BiganeHnx pesyrnsraTiB € BaXMBIAM €Tanom
aHanisy eeKTMBHOCTI 0BpaHOi TaKTUKM KOMMIIEKCHOTO fli-
KyBaHHS XBOPUX 3 YCKMaHEHO OHKONATOMOriEt0 TOBCTOrO
KuLwkiBHKMKa [6,7]. Liei aHania nependavae BUBYEHHS! HNA3KM
napameTpiB, ik-0T 3aranbHa Ta 6e3peLnavBHa BUXMBAHICTb
nawieHTiB, NOKa3HUKY peLyanBHOCTI (MiCLEBI, perioHanbHi,
METaCTaTUYHi), PiBHI 3BEPHEHHS OHKOXBOPWX MO cneLudiy-
He NikyBaHHS (xiMie-, NpOMeHeBa Tepanisi, iMyHoTeparis
Towo) [8,9,10].

BessanepeyHo, y pasi ycknagHeHnx dopm POK, konm
B GaraTboXx BMNagkax AOUINbHAM € NaniaTuBHE Yu HaBiTb
CYMNTOMATUYHE XipypriYHe BTPYYaHHS, BaXIMBY pomb Y
KOMMNMeKCHOMY JTiKyBaHHs Bifirpae cneuudivHa ximiete-
panis [11].

3a paHumm Garatbox aBTOpIB, PiBEHb MPU3HAYEHHS
af'l0BaHTHOI XiMieTepanii' y navieHTiB 3i 3NosiKicHUMM 3aXBO-

http://zmj.zsmu.edu.ua

ptoBaHHSIMM TOBCTOI KuLLkM cTaHoBKTb 50,0-80,0 % [12,13].
BTiM, Ha NpakTuLi Lei NOKa3HWMK 3Ha4YHO HBKYWIA 3a OYiKy-
BaHuii i carae nuwe 30,2 %. Lle noe’sisaHo nepenycim i3
HeOoCTaTHIM piBHEM 3BepHEHb Micns onepaLii 4o OHKonora
— nuwe 58,7 %. Lium 3ymoBneHi OBOMi BUCOKI MOKa3HUKM
peuuanByBaHHs OHKO3aXBOPIOBAHHS (MiCLIEBI, perioHanbHi,
MeTacTaTUyHi) y nauieHTiB i3 HemeTacTatuyHum POK —
60,5 %. Lli paHi icToTHO nepeBuLLYtOTb PiBHI, LLIO HaBeaeHi
iHWMMn aBTopamn — 11,8-28,7 % [14].

HacniakoM Liboro € 40CUTb HU3bKi NOKa3HWKI 3aranbHoi
ofHopivHoi (12 micsuis) i TpupiyuHoT (36 MicAwiB) BipkMBa-
HOCTI B rpyni gocnimxeHHs — 56,3 + 5,9 % 12 38,0 £ 5,8 %
BiANOBIAHO. Lli noka3HMKM TakoX BigpisHAOTLCS Bif TUX, LLO
HaBefeHi y daxosin nitepatypi [15,16].

BucHoBKM

1. Y nicnsionepavinHomy nepiogi nuwe 37 (58,7 %)
XBOPWX 3BEPHYNICS MO creLlianiaoBaHy ONOMOTY 10 OHKO-
nora, pewTa 26 (41,3 %) NauieHTiB 3 TYX Y iHLLINX MPUYUH
BiZMOBWIINCA Bifj KOHCYNbTaLii OHKOMOra Ta cnewmdivyHoOro
NiKyBaHHS.

2. 3-nomix 37 (58,7 %) npoonepoBaHwx, siki 3BepHyMCS
Mo gonomory o oHkonora, y 19 (51,4 %) xsopux poanoyato
Kypc ximietepanii, 7 (18,9 %) nauieHTam pekoMeHZOBaHO
JMHaMIYHe crocTepeskeHHs 6e3 creumdiuHoro NikyBaHHsl, a
9 (24,3 %) ocobam npusHa4eHo CUMNTOMATUYHE NiKyBaHHS
3a CTaHZapTamy naniaTMBHOI MEOWYHOI 4OMOMOTN.

3. 343 (68,3 %) xBOpMX Ha HeMeTacTaTU4HWIA pak 3a
nepioa cnoctepexeHHs y 6 (14,0 %) npoonepoBaHnx Bu-
SIBNEHO MicLieBniA peumnam, y 8 (18,6 %) — perioHanbHui,
y 12 (27,9 %) — metactatnynmin. Y 17 (39,5 %) xBopux
He BWSIBMIEHO JaHWX NPo peunave paky 06040BOi KMLLKY.

4. TokasHUK KyMynsTUBHOI OAHOPIYHOI Ta TPUPIYHOI
BV)XXMBAHOCTI y XBOPWX Ha pak 060[0BOI KULLKM CTAHOBMIN
56,3 £ 5,9 % Ta 38,0 £ 5,8 % BignosigHo.

MepcneKTUBY NOAAALLUMX AOCAIAMKEeHb. AHanI3 Bioaa-
NeHWX pesyrnbTaTis NikyBaHHS NaLieHTiB, Ski NpoonepoBaHi
3 npuBody YCKnagHeHWX opM OHKOMATosorii TOBCTOrO
KULLKIBHMKA, aKTyanisye AOUINbHICTb 060B’A3KOBOrO Mic-
NS0NEepPaLinHOro CNOCTEPEXEHHS Ta, SKLIO € MOKa3aHHS,
MpW3HaYeHHs cneundivHoi XiMieTepanii LM XBopuM.

diHaHcyBaHHA

AOCAIAKEHHSA BUKOHAHO B pamkax HAP 3anopisbkoro AepxaBHOro
MeAUKO-GpapMaLIeBTUUHOTO YHiBepcuTeTy «MoandikaLis
XipypriuHMX acnekTiB AikyBaHHA NaLEHTIB Pi3HWX BIKOBUX rpyn y
MWPHUI Ta BificbkoBMI Yac», Ne 0122U201230 (2022-2026 pp.).
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BnAuB piBHIB TPUBOXKHOCTI Y XKiHOK i3 rinepTeH3MBHUMHM PO3rajaMu
Ha nepeo6ir i 3aBepLUEHHA BariTHOCTI

A. €. IyceBa®*
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Merta po6otn - npoaHaniayBaTy BNAMB PIBHIB TPUBOXHOCTI Y XKIHOK i3 riNEPTEH3MBHUMM po3nafamu Ha nepebir i 3aBepLUeHHs!
BariTHOCTi 4151 BUSIBMEHHS 3aNEXHOCTI MK NCUXOEMOLLIHIM CTaHOM BariTHWX i IMOBIPHICTIO BUHMKHEHHS YCKNaAHEHb, Hecnpy-
ATNVMBWX HacnigKiB.

Marepianu i metoan. Obctexxunu 120 BariTHUX, SKMX NOAINWAM Ha TpW rpynu: rpyna 1 — XiHKK i3 XPOHIYHOK apTepianbHOK
rineptexsieto (XAT), n = 40; rpyna 2 — naujieHTku, y Skux AiarHOCTOBAHO recTauiiiHy rinepTensito, n = 40; rpyna 3 — obcTexei
6e3 rinepTeH3nBHUX poanagis, n = 40. XKiHkv npoxogunu cnewianisoBaHe NCUXOMETPUYHE TECTYBaHHS AN OLHIOBAHHS PIBHIB
TPUBOXHOCTI / CTpecy. AHania 34iicHunmW 3a gonomMoroto Wwkanu Cninbeprepa—XaxiHa, Wkanu ncuxonoriyHoro crpecy (PSM-25)
Ta WKanu OuiHIOBaHHsA BnnvBy TpaematuyHoi nogii (IES-R). CtatuctuyHo pesynstaty onpautoBanu Ta rpadiyHo oopmmnu,
3acTOCyBaBLLM nporpamy Ans pobotu 3 enekTpoHHUMK Tabnuuamu Microsoft Excel 2016 Ta nporpamy anst BcebiyHoro aHaniay
naHunx Statistica 10 for Windows.

Pesynbratu. Brcokuin piBeHb peakTBHOI Ta 0COBUCTICHOT TPUBOXHOCTI 3a Lukanoto Cninbeprepa—XaHiHa nepeBaxas y BariTHWX i3
XA, Lo € foAaTKOBMM CTPECOBMM (hakTOpoM i NoTpebye NOCTIMHOTO KOHTPOMHO LLe 0 HACTaHHs BariTHOCTI. [poaHanisyBaBLy
pesynbTaty 3a Wwkanoto |ES-R, BCTaHOBMN: BUCOKWIA piBEHb 3a CyOLUKANOW BTOPrHEHHS B YCiX rpynax AOCHIMKEHHS MOXe ByTn
3yMOBIEHUIA BMiaCHe BariTHICTIO Sik CTPECOBUM (hakTopoM. 3a CyOLIKano YHUKHEHHS! OAepkani 3icTaBHi pesynsraTti, To6To
BariTHICTb CNPUYMHMNA NEPEHaNPYXEHHS NMCUXOMOMYHUX MeXaHi3MiB 3axucTy. MpoTe nepeBaxaHHS y rpyni XKIHOK i3 recTaLiiiHo0
rinepTeHsieto fae niacTaBy MPUNYCTUTK, WO BUCOKWIA apTepianbHWi TUCK nicnsa 20 TWxkHIB BariTHOCTI € OQHUM i3 (hakTopiB, LLO
CrpVsIOTL aKTUBAL|i MEXaHi3MiB YHUKHEHHS TPUBOXHOCTI. Pesynktatn 3a cyblukanot isionoriyHoro 36ymkeHHs nokasanu:
rinepToHiYHi poanaay ([0 BariTHOCTI abo Ti, L0 BUHWKNW Mg Yac BariTHOCTI) CNPUYUHSANM aKTUBALit0 BEreTaTMBHOI HEPBOBOI CUC-
TEMW 3 PO3BUTKOM rineppeakLiii opraHiamy. Y xonHoi 3 06CTexeHNxX He 3adiikcyBani BUCOKMIA piBeHb cTpecy 3a PSM-25, a oTxe
XIHKW He Big4yBanm NCuXiYHOro AMCKOMAOPTY, Lo NoTpedyBano 3acToCyBaHHS LIMPOKOTO CNEKTpa METOAIB NS I0r0 3HUKEHHS.
3-nomix cnocoby po3pomKeHHs NepeBaxaB kecapiB PO3TUH, HANBINbLLWIA BiACOTOK BUNAAKIB — Y rpyni xiHok i3 XAI. Y Ui rpyni
3achikcoBaHa TakoX HanbinbLUa KinbKiCTb NepeaYacHnX Nonoris i HalbinbLUa YacTka yekraaHeHb Y HoBOHapomkeHux. Lle caigunTb
MpOo HeraTWBHUNA BNnuB came XAl Ha 3aBepLUEHHS BariTHOCTI.

BucHoBKu. [1iABNLLEHWI PiBEHb TPUBOXHOCTI Y BariTHUX XXIHOK MOXE HEraTWBHO BMMBATY Ha IXHE 300POB'S, @ TAKOX Ha PO3BUTOK
nnoga. HasieHICTb 404aTKOBMX FNEPTEH3NBHUX PO3NaAiB Nif Yac BariTHOCTI MOXe CyTTEBO ycknagHuTK ii nepebir, 36inbLuyoun
PU3VK NepegYacHnX MororiB i pO3BUTKY YCKNaaHEHb Y HOBOHAPOMKEHNX. TOMY HUHI BKpal He0OXigHO 3aB4acHO OLiHIOBaTU NCK-
XOEMOLLiAHWIA CTaH XIHOK, 3any4aTit By3bKuX CrieLianicTi, po3pobnsTi Ta BXWUBATM KOMMEKC NCMXONPOINakTUYHUX 3aX0LiB Anst
MiABULLEHHS HEPBOBO-MCUXIYHOI CTIMKOCTI Y BariTHWX | 3MEHLLEHHS YaCTKW HEraTUBHUX NepuHaTanbHUX HaCcMiaKiB.
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pregnancy,
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hypertensive
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The effect of anxiety levels in women with hypertensive disorders
on the pregnancy course and outcome

A. Ye. Husieva

Aim. To analyze the influence of anxiety levels in women with hypertensive disorders on the pregnancy course and outcome in
order to identify the relationship between the psycho-emotional state of pregnant women and the probability of developing com-
plications or adverse consequences.

Materials and methods. 120 pregnant women were examined and divided into three groups: group 1 — pregnant women with
chronic arterial hypertension (CAH), n = 40; group 2 — pregnant women who developed gestational hypertension, n = 40; group
3 — pregnant women without hypertensive disorders, n = 40. The women underwent specialized psychometric testing to assess
anxiety/stress levels. The analysis was carried out using the Spielberger-Hanin Scale, the Psychological Stress Scale (PSM-25)
and the Impact of Traumatic Event Rating Scale (IES-R). Statistical processing of the results and graphic design were performed
using a Microsoft Excel 2016 spreadsheet and the comprehensive data analysis program Statistica 10 for Windows.

Results. An elevated level of state and trait anxiety according to the Spielberger-Hanin scale prevailed in pregnant women with
CAH, which was an additional stress factor and required continuous monitoring even before the pregnancy onset. Evaluating the
IES-R scale results, high levels of the intrusion subscale in all studied groups could be caused directly by pregnancy as a stressful
factor. According to the avoidance subscale, we have seen similar results, so, pregnancy contributed to overstraining psychological
defense mechanisms. However, the predominance in the group of women with gestational hypertension have suggested that
high blood pressure after 20 weeks of pregnancy was one of the contributory factors in the activation of mechanisms for avoiding
anxiety. The results of the hyperarousal subscale have demonstrated that the presence of hypertensive disorders (before or during
pregnancy) caused the autonomic nervous system activation with the body hyperreactivity. The absence of a high level of stress
according to the PSM-25 in all studied groups has demonstrated that women did not experience mental discomfort, which required
the use of a wide range of methods to reduce it. Cesarean section was the prevailing delivery mode, the highest percentage was
among women with CAH. This group also had the highest number of premature births and the maximum proportion of complications
in newborns, indicating the influence of CAH as a negative factor in pregnancy outcomes.
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Conclusions. The results of this study have demonstrated that an increased level of anxiety in pregnant women could negatively
affect their health, as well as the fetal development. In addition, concomitant hypertensive disorders in pregnancy could significantly
complicate the pregnancy course, increasing the risk for premature birth and complications in newborns. Therefore, in today’s
realities, it is extremely necessary to assess the psycho-emotional state of women in advance, involve specialist physicians,
develop and implement a set of psycho-prophylactic measures to increase the neuropsychological stability of pregnant women

and reduce the number of negative perinatal outcomes.

3rigHo 3 BM3HaYeHHAM BcecBiTHBOI opraHisaLi 0XopoHH
3[0POB’sl, CTPEC — LIe CTaH 3aHENOKOEHHS abo NCUXiYHOMo
HanpY>XeHHS, CNIPUYNHEHNIA CKITaIHOK CUTYaLliErD; NpUpoa-
Ha peakList NIOAVHK, LLO CMIOHYKAE 10 BUPILLEHHS npobrnemm
Ta 3MEHLLEHHS 3arpo3n B XWTTi. KoXHa ntoguHa neBHO0
MipOto BifvyBa€ CTpec, MpoTe iHaBigyanbHa peakuis Ha
HbOrO iCTOTHO BNNMBAE Ha 3aranbHe camonouyTTs [1].

BariTHiCTb — HOpMarnbHWiA Gi3ioNOoriYHUIA CTaH XiHKK
AiTOpOAHOrO BiKy. McuxiyHOMY 300pOB’t0 MaTepi HayKOoBL
npuainstoTb yce Binblue yBaru, OcKinbkv NiaTBEpAKEHO
TICHU 3B’A30K CTPECY Ta HECNPUATINBUX HACMIAKIB i
Ans marepi, 1 ang nnopaa [2,3]. Y BariTHUX XiHoK yacTile
[iarHoCTY0Tb JeNnpecito Ta TPUBOTY, HiX y HesariTHUX. Lie
MOB’'A3aHO i3 FOPMOHAITbHUMM, NCUXOCOLLianbH1MI 3MiHAMU,
a TakoX 3MiHO poni B CyCninbCTBi [4,5].

BBaxatoTb, L0 YCKNagHEHHS BariTHOCTI, CIPUYMHEH
CTPECOM, € OfHIEI0 3 FONIOBHUX MPUYMH MATEPUHCBLKOI 3a-
XBOPHOBAHOCTI Ta CMePTHOCTI. CTpeC Moxe Npu3BoanTh 40
penpoayKTUBHUX BTPaT, NepeaYacHnX Nosoris, NOPYLUEHHS!
poCTy Nnoga, HapoMKEHHS AUTWMHM 3 MarloK Macoto Tina,
BUHUKHEHHS MICYXOCOMATUYHMX | MCUXOMATONONYHMX po3na-
JiB i y BariTHUX, | B nepeabavysaHoro notomctea [6,7,8,9].
3MiH nig Yac BariTHOCTi CTBOPIOKOTL POH, Ha IKOMY A0BON
Nerko po3BMBaOTLCH HEPBOBO-NCUXiYHI posnaam [10].

Po3naau ncuxiyHoro 340poB’s, sik-0T TpUBora Ta/abo
Aenpecis, — HaNMOLUMPEHiLLi po3fagmn MCUXiYHOMo 340-
POB'S, LLO AiarHOCTYIOTb Y XIHOK penpoayKTUBHOTO BiKY;
BOHW MOXYTb nocunoBaTucs nig yac saritHocTti [11,12].
BnnuB XpoHIYHOrO NCKXOMOrivyHOro CTpecy Ta Tpaema-
TUYHUX NOAI NOB’'A3aHUN i3 BaraTbma HeraTUBHUMU
Hacnigkamv 4ns 300poB's, BKMOYaouy CepLIEBO-CYaNHHI,
LlepebpoBacKyNspHi 3aXBOPIOBaHHS, iIMyHOCYNpeCito Ta
CMepTHICTb [13,14,15].

linepteH3unBHi posnaan BaritHux (FPB) BUSBNAOTL Y
maiike 5-10 % Bunagkie BariTHocTel. BoHu € ofHieto 3
NPOBIAHWX NPUYMH 3aXBOPIOBAHOCTI Ta CMEPTHOCTI MaTepi
Ta nnoga [16,17,18]. JocnigkeHHa nokasanu, Wo apTe-
pianbHa rinepTeHsia (Al), CnpuynHeHa BariTHICTIO, TiCHO
noB'si3aHa 3 cy6’ ekTBHUM abo 06'ekTMBHIM cTpecom [19)].

Y pesynerati gocnigpkenHs C. Holland & M. M. Richmond
BCTAHOBIMEHO, O OCOBUCTICHI XapaKTepuUCTUKN XiHKK1
(TPVMBOXHICTb, AEMPECHBHICTb, CTPECOCTINKICTL) y nepen-
rpaBigapHoMy nepioi 3yMOBMIOKTL PU3MK BUHWKHEHHS
npeeknamncii (ME) [20]. Cepep BariThux i3 'PB 3adpikcosa-
Ho GinbLLy YacTKy 0ci6, y SKvX BUSIBMIEHO Aenpecito, TPUBOTY
Ta CTPEC, HiX 3-MoMix xiHok 6e3 PB. Y nigrpyni xiHok i3
MNE BusiBNeHo GinbLUe cMMNTOMIB Aenpecii Ta BU3HAYEHO
ripLui cTparerii iX nogonaHHs. BCcTaHoBMEHO, L0 y4aCHUKH,
sIKi KpaLLe CnpaBnsioTbCsl, MaOTb MEHLLWIA pU3VK Npobnem
i3 neuxiyHnm 3gopos’am [20,21].

Y pesynbrati fOChiMKeHb Ha TBapUHaX NiATBEPIKEHO,
LLIO rinepTeHsis nig Yac BariTHOCTi 3yMOBIOE TpMBani 3MiHM
HaCTPOI Ta KOTHITMBHUX (PYHKUi MaTepi [22]. Hagnuwwok
TOPMOHIB CTpecy, SK-OT aZipeHaniHy Ta KopTu3orny, Moxe
nocnabuti iMyHHy cuctemy, pobrsium opraHiam BariTHOi
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6inbLU BPa3NMBUM ANS Pi3HKX 3aXBOPIOBAHb | MATONOMYHUX
CTaHiB, 30kpeMa Moxe crpuuanHaTy MNE [23]. Tomy cBoevac-
Ha AiarHOCTUKa TPYBOXHOCTI / CTPECY, @ TAKOX NPU3HAYEHHS
MCMXonpoqinakTUYHWX 3aXOfiB i3 3any4eHHAM neuxoTepa-
nesTa € BaXNMBUM €TarnoM Y BeAEHHi BariTHUX XiHOK [24].

Baxnveo nam’atatu, WO BCi 04K BigpisHAOTLCS 3a
peakui€to Ha CTpec, TOMy KOHKPETHa cTpaTeris NikyBaHHS
abo BTpy4aHHs, WO ONTUMarnbHa Ans OJHOrO MauieHTa,
MOXe He BignosigaTti notpebam iHworo xsoporo [25]. Lie
00r'pyHTOBYE [OLiMbHICT PO3poBNeHHs 3axodis, WO Ma-
TUMYTb ONMTUMArbHWIA 3aranbHWUA TEPaNeBTUYHWIA BMIUB
Ha BariTHUX.

MeTa po6oTtu

[poaHanisyBati BMMB PiBHIB TPUBOXHOCTI Y XIHOK i3
rinepTeH3VBHUMM PO3nafamm Ha nepedir i 3aBepLUEHHS Ba-
MITHOCTI ANS BUSIBNEHHS 3aMEXHOCTI MiXK NCUXOEMOLLINHUM
CTaHOM BariTHUX | IMOBIPHICTIO BUHWKHEHHS YCKNaZHEHb,
HECNPUATIINBIX HaCMiaKiB.

Marepianu i MeToAU AOCAIAYKEHHA

O6cepBaLinHe aHaniTMyHe OOCNIAXEHHS 3aiCHANN
Y «BceykpaiHcbkuii LeHTp MaTepuHCTBa Ta AWUTUHCTBA
HAMH Ykpainu» (M. Kui) y BigaineHHi BHYTPiWHbOT
maTonorii BariTHWX. YCi XiHKW Haganm nMcbMoBy iHPOpMO-
BaHy 3rofly Ha yJacTb. Komicis 3 6ioeTuku Ta feoHTonorii
LY «BceykpaiHCbKUI LEHTP MaTepuHCTBa Ta AUTUHCTBA
HAMH Ykpainu» 3a pesynsratamu OLiHIOBaHHS €TUYHUX i
MOparnbHO-NpaBOBKX acNeKTIB BUNPODyBaHHs 3aTBepauna
pocnimkerHs (npotokon Big 27.10.2022 p. Ne 6).

O6cTexmnu 120 BariTHIX, SKMX NOZINWAM Ha TPY rpynu:
rpyna 1 — XiHKv1 i3 XPOHIYHOIO apTepianbHOL TiNepTeH3ieto
(XAT), n = 40; rpyna 2 — nauieHTky, y KX AiarHoCToBaHO
recTauiiny rineptensito (I'T), n = 40; rpyna 3 — obcTexeHi
6e3 rinepreHansHux posnagis (MP), n = 40.

Kputepiin 3anyyeHHs 40 AoChimKeHHs — BariTHICTb | P
6ynb-skoro TepMiHy. Kputepii BUKIo4YeHHs He 3aCTOCOBYBanu.

BignosigHo Ao YHichikoBaHOro KNiHIYHOTO NpOTOKOMY
«[inepTeH3nBHI po3nagm nig vac BariTHOCTI, NONOriB Ta Yy
nicnsnonorosomy nepiogi», XAl' — ue Al Lo BUHUKNA A0
BariTHocTi abo B TepMiHi 4o 20 TWXKHIB BariTHOCTI, 260 AKLLO
XiHKa BXe npuiMae aHTUrinepTeHavBHi npenapatu, Ta Al
30epiraeTbest nicns 6 TuxHIB (42 pobw nicnanonoroeoro
nepiogy); I'™ — Al Wwo BuHUKNa B cTpoK micns 20 TWkHIB
BariTHocTi 6e3 naTonoriYHoi NpoTeiHypii UM IHLLKX OpraHHMX
MnopyLLeHb, apTepianbHN TUCK HOPManisoBaHO NPOTAroOM
6 TvxHIB nicnsnonorosoro nepiogy [26].

XKiHkam 3anponoHyBanu NponT cneuianizoBaHe
MCUXOMETPUYHE TECTYBaHHS 47151 OLHIOBAHHS PIBHIB Tpu-
BOXHOCTI / CTpecy. AHani3 3giicH1n 3a JOMOMOrOH) LUKanm
Cninbeprepa—XaHiHa, WKanm ncuxonoriYyHoro CTpecy
(PSM-25) Ta wkanu ouiHOBaHHS BNMMBY TpaBMaTU4HOI
nogii (IES-R).
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Tabauus 1. CoujianbHo-gemorpadiyHi nokasHUkK 06CTEXEHUX XKiHOK, abc. Y. (%)

Moka3Hu1K, OAUHWLI BUMipIOBaHHSA I'pyna pocnimkeHHs
tn=e0 lan=e0 lan=e0

Bik (poku), M+ m 324142 302158 306154
<30 10 (25,0)* 16 (40,0) 19 (47,5)*
31-40 26 (65,0) 22 (55,0 20 (50,0)
241 4(10,0) 2(5,0) 1(2,5)

Micue npoxuBaHHs M. Kuis 6 (15,0)* 22 (55,0) 15 (37,5)*

KwiBcbka obnacTb 14 (35,0) 12 (30,0) 9(22,5)

[HLWi oBnacri 20 (50,0)* 6 (15,0)* 16 (40,0)
Po6ota Hi 8(20,0) 10 (25,0) 4(35,0)

Tak 32(80,0) 30(75,0) 6 (65,0)
IHBanigHicTb Hi 28 (70,0) 30 (75,0) 33(82,5)

| rpyna 0(0) 0(0) 0(0)

Il rpyna 4.(10,0)* 0 (0y* 2(5,0)

Il rpyna 8(20,0) 10 (25,0) 5(12,5)

LUnio6 Hi 6(15,0) 4(10,0) 6 (15,0)

Tak 34 (85,0) 36 (90,0) 34 (85,0)

HasBHicTb piTent Hi 30(75,0) 34 (85,0) 24 (60,0)

Tak 10 (25,0) 6(15,0) 16 (40,0)

*1 pi3HWLSA AOCTOBIPHA LOAO NOKa3HWKIB BariTHWX i3 rpynu 1, p < 0,05.

Tabauus 2. Akyluepcbkuin aHamHes, abe. Y. (%)

[aHi aHamHe3y T'pyna pocnimxeHHs
gn=e0 lan=e0 lanze

3aBepLLEeHHs MonepeaHix BariTHOCTel nonoramu: 17 (42,5) 8 (20,0)** 19 (47,5)

— TEPMiHOBI 16 (40,0)* 4(10,0)*# 16 (40,0)*

- nepeAyacHi 1(2,5) 4(10,0) 3(7,5)

— cpisionoriyni 7(17,5)¢ 0 (0)*# 12 (30,0)

— naTonoriyHi 10 (25,0) 8(20,0) 7(17,5)
Mpeeknamncis nig Yac nonepeaHix nonoris: 6 (15,0)* 0(0) 3(7,5)

— nomipHa 1(2,5) 0(0) 0(0)

— TSKKa 5(12,5)* 0 (0)* 3(7,9)
[MosamarkoBa BariTHICTb 2(5,0) 0(0) 1(2,5)
ABopT camoBinbHMi 6 (15,0) 8(20,0) 5(12,5)
ABOPT LUTYYHMIA 18 (45,0)* 6 (15,0) 6 (15,0
BariTHicTb neplua 16 (40,0)* 28 (70,0)* 18 (45,0)

*: pi3HMLSA JOCTOBIPHA LLOAO0 MOKA3HWKIB NaLieHToK i3 rpynu 1, p < 0,05; #: piaH1Ls [oCTOBIpHA Lioao
nokasHwkiB obcTexeHux i3 rpynu 3, p < 0,05.

LLikana Cninbeprepa—XaHiHa — NCUXOroriyHe TecTyBaH-
HS, Mifj Yac SKOro OL|HIOKTb PiBEHb PEaKTUBHOI (30aTHICTL
pearyBaTuy NEBHUIA CTPECOBUIA» MOMEHT) Ta 0COBUCTICHOT
TPUBOXHOCTI (0cobucTicHoi xapaktepuctuku) [27]. Kinb-
kicTb 6anie <30 BiANOBiAaE HN3LKOMY PIBHIO TPUBOXHOCTI,
31-44 — nomipHoMmy, 245 — BUCOKOMY.

LLikana ncuxonoriyHoro ctpecy (PSM-25) nae 3mory
BW3HAYNTV piBEHb NCUXIYHOTO HanpyxeHHs [28]. Cyma 6anis
0-99 Bignosigae Hu3bkomy pieHio, 100—-154 — nomipHOMYy,
2155 — BCOKOMY PIiBHIO CTPECOBX PO3Nais.

LLikana ouiHoBaHHA BNAMBY TpaBMaTU4HOI nogii
(IES-R) npusHayeHa Ans BUSBNEHHS NOCTTPaBMaTUYHOIO
CTPECOBOrO po3nagy 4Yepes CUMNTOMM, LLO AOMIHYIOTb
(BTOPrHEHHS, YHUKHEHHS, dbisionoriyHe 3BymkeHHs) [12].
Pesynbrat ouiHiotoTh Tak: 0—4 — HU3bKWIA piBEHb, 5-8 —
nomipHuiA, 9—12 — nigBuLLeHni, 213 — BUCOKMI.

CTaTUCTWYHO pesyrbTaTi onpauoBanu Ta rpadiyHo
ochopmMmnK, 3aCTOCYBaBLLM Nporpamy Ans poboTy 3 enek-
TpoHHMMK Tabnmusmmu Microsoft Excel 2016 Ta nporpamy
ans BcebiyHoro aHanisy faHux Statistica 10 for Windows.
Kpim onucoBoi ctatucTukm, Bukopuctanu U-kputepii
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MaHHa-BiTHi Ans ouiH0BaHHS 4OCTOBIPHOCT, KOeqiLliEHT
kopensuii MipcoHa, KpuTepin xi-kBagpar.

TepmiH 00CTEXEHHS BariTHUX — Bif NEPLUOTO 40 TPETLO-
ro TpumecTpy. CepeHin TEpMIH BariTHOCTI B XIHOK i3 rpynu
1-23,3 £ 8,5 TkHs, rpynn 2 — 29,6 = 10,7 TUXHS, rpynu
3-30,3 £ 8,5 TwxHi. CepenHiit Bik 0BcTeXEHMX i3 rpynm 1
craHoBwB 32,4 £ 4,2 poky, rpynu 2 — 30,2 + 5,8 poky, rpynu
3-30,6 £ 5,4 poky. Y BCiX rpynax JOCRimKeHHs nepesa-
Xanw xiHkv Bikom Big 31 8o 40 pokis; HanyacTile BOHU
He Manv iHBanigHoCTi, nepebyBany y wiobi, npavtosanm
Ta He Manu Aiten. binbLUiCTb XIHOK i3 rpynu 2 — XUTENbKN
Kuneea (55 %), Ha BigMiHy Big rpyn 1 i 3, fe nepesaxanu
XuTeni iHwwx obnacteit Ykpainu, kpim Kuiscbkoi (50 % i
40 % BignosigHo), mabnuys 1.

Pe3yasTati

Y rpyni 1 ug ariTHicTb nepa y 40 % (n = 16) xiHok, y rpyni
2-y70% (n=28),yrpyni 3-y45 % (n=18).

Y 40,0 % xiHok rpynu 1 (n = 16) nonepeaHi BariTHOCTi
3aBepLumnncs TepmiHoBuMK nonoramu, y 2,5 % (n = 1)
— nepepyacHumMu. 3-nomix Hux 17,5 % (n = 7) Bunagkis —
cpisionoriyni nonoru, 25,0 % (n = 10) — natonorivHi (LIsxom
onepaLii kecapeBoro po3TuHy). Tsxka ME giarHocToBaHa
y 12,5 % (n = 5) xiHok, nomipHa —y 2,5 % (n = 1). Kpim
TOro, y Ui rpyni 5 % (n = 2) 06CTEXEHNX Manu nozamar-
koBy BariTHICTb, 15 % (n = 6) — camoBinbHWIn abopT, 18 %
(n = 45) — WTy4HWI abopT B aHaMHe3i.

MpoaHanisyBaBLUM aKyLIEPCbKUIA aHaMHe3 XiHOK i3
rpynu 2, BCTAHOBWIU: MONepeHi BariTHOCTi 3aBepLUmnnmncs
nonoramu y 20 % (n = 8) obcTexenunx, sokpema y 10 %
(n =4) — TepmiHosummn nonoramu, y 10 % (n = 4) — nepes-
dacHumu. Yci nonorn 20 % (n = 8) 6ynu natonoriyHumm.
Bwvinapku ME Ta no3amartkoBoi BariTHOCTi He 3aikcoBaHi.
CamosinbHuii abopT B aHamHesi — y 20 % (n = 8) BariTHuX,
wryyHnn —y 15 % (n = 6).

Y rpyni 3 nonoramun 3aseplumnucs 47,5 % (n = 19)
BariTHocTel, 3-nomix Hux 40,0 % — TepmiHosi (n = 16),
7,5 % (n = 3) — nepenyacHi. 3a cnocoboM po3pOMKEHHS:
30,0 % (n = 12) BUnaakiB — yepes NpUpOLHi MOMOroBi LLNS-
xu, 17,5 % (n = 7) wnsaxom onepavii kKecapesoro po3TUHY.
Tsxky MNE giarHoctyBanu B 7,5 % (n = 3) xiHok. MNo3amat-
koBa BariTHICTb AiarHocToBaHa y 2,5 % (n = 1) Bunagkis,
caMoBinbHUI abopt —y 12,5 % (n = 5), wryy4Huit—y 15,0%
(n = 6). QetanbHi oaHi WOJO aKyLIepCbKOro aHaMHe3y
HaBedeHo y mabnuuyj 2.

30iNCHANN NCUXOMETPUYHE TECTYBAHHS, pesynsraty
sKoro HaBeaeHo B mabnuui 3. Tak, BUCOKWIA PiBEHb pe-
aKTWUBHOI TPUBOXHOCTI 3a Lkanot Cninbeprepa—XaHiHa
nepeBaxa Y xiHok rpynn 1 =50 % (n = 20). Y uin rpyni
BW3HAYEHO HaNBINbLLY YaCTKy BUCOKOTO PiBHS OCOOUCTICHOT
TpuBOXHOCTI — 75 % (n = 30). Xova B rpyni 1 nepesaxas
BVCOKMIA piBEHb OCOOUCTICHOT TPUBOXHOCTI, NPOTE, OLiHWB-
LLIW KOXHY YNy OKPEMO 3a PIBHSIMM TPUBOXHOCTI, BUSIBUIN,
LLI0 BUCOKMIA PiBEHb TaKOX HaWyacTiwmid y rpyni 2 —52,5 %
(n = 21) Bunagkis. Bucokmin piBeHb 3a cybLukanot BTop-
rHeHHst IES-R nepeBaxaB y BCiX rpynax LOCILKEHHS.
HarBuwwwmin piBeHb —y rpynax 2 3 (45 % (n=18) 145 %
(n'=18) BignosigHo); y rpyni 1 3adikcosaHo 40 % (n = 16)
BUnagkis. Bucokuit piBeHb 3a CyBLUKANO0 YHUKHEHHS TaKoX
HalyacTiLIUI y BCiX rpynax. HanBuLLmii noKasHUK BCTaHOB-
neHoy rpyni 2—60,0 % (n=24); y rpyni 1-57,6 % (n =23),
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Tabauusa 3. OuiHIOBaHHS PiBHIB TPUBOXHOCTI / CTpeCy Y rpynax AocnimkeHnHs, abe. u. (%)

I'pyna gocnimkeHHsA

Llkana PeaktuBHa TPMBOXHICTb  Hu3bkmit piBeHb 3(7,5) 5(12,5) 6(15,0)
Crinbeprepa-Xatita MomipHui piseHs 17 (42,5) 22 (55,0) 22 (55,0)
Bucokwit piBeHb 20 (50,0) 13 (32,5) 12 (30,0)
OcobucTicHa Hu3bkuit piBeHb 2(5,0) 5(12,5) 3(7,5)
TPMBOKHICTb TloMipHuiA piBeHb 8 (20,0 14 (35,0) 21 (52,5)"
Bucokwit piseHb 30 (75,0)* 21(52,5) 16 (40,0y*
LLikana oujiHKK1 BNNMBY Cyb6Lukana Hu3abkmii piBeHb 6(15,0) 6 (15,0 7(17,5)
IIPEa;_“;ST”“H""' nopi BTOPrHEHHA Cepentiit pisetb 11 (27,5) 6(15,0) 10 (25,0)
MigBuLeHnin pieHb 7(17,5) 10 (25,0) 5(12,5)
Bucokuii piBeHb 16 (40,0) 18 (45,0) 18 (45,0)
Cyb6lukana Hu3abkuit piBeHb 6(15,0) 7(17,5) 9(22,5)
RAKICHEE CepeHit piseHb 2(5,0) 3(7.5) 6 (15,0)
MMinBuLeHNi piBeHb 9(22,5) 6 (15,0) 4(10,0)
Bucokuin piBeHb 23 (57,5) 24 (60,0) 21(52,5)
Cyb6uwkana Hu3bkuii piBeHb 10 (25,0) 12(30,0) 11(27,5)
(pisionoridxoro CepepHii piseHs 10 (25,0) 4(10,0§ 17 (42,5)
30ymKEeHHs . e
MigBuLEeHNi piBeHb 4(10,0) 8(20,0y 2 (5,00
Buicokmit piBeHb 16 (40,0) 16 (40,0) 10 (25,0)
LLikana ncuxonoriuHoro ctpecy (PSM-25) Hu3abkmii piBeHb 30 (75,0) 32(80,0) 33(82,5)
CepepHilt piBeHb 10 (25,0) 8(20,0) 7(17,5)
Bucokwin piBeHb 0(0) 0(0) 0(0)

#: pi3HMLLA JOCTOBIPHA LLOAO NOKa3HMKIB XiHok rpynm 3, p < 0,05.

Tabauus 4. Mepebir BariTHOCTI B 06CTEXEHUX XKiHOK, abc. Y. (%)

_ o

3arpo3a nepepuBaHHsi BariTHOCT 12 (30,0) 14 (35,0) 8(20,0)
3arpo3a nepenyacH1x nonoris 8(20,0) 7(17,5) 10 (25,0)
TecTo3 | nonoBuHyM BaritHOCTI 7(17,5) 8 (20,0 2 (5,0
lMpeeknamncis 14 (35,0)" 4(10,0)* 0 (0y*
BaratoBoapast 7(17,5) 6(15,0) 6(15,0)
MarnoBoazs 4(10,0) 4(10,0) 4(10,0)
3arpumka pocTy nnoaa 3(7,5) 0(0) 0(0)
[aTonoriyHi CTaH! nnaueHTv 5(12,5) 0(0) 0 (0y*
MepenyacHe BiALIapyBaHHs HOPMarbHO PO3TALLIOBAHOI NNALEHTH 0(0) 3(7,5) 0(0)
lMepenyacHuin po3pus NnigHMX 06ONOHOK 2(5,0) 6 (15,0 7(17,5)
OnepaTviBHi BTpyYaHHs Mg Yac BariTHoCTi 0(0) 0(0) 2(5,0)

#: pisHNLS LOCTOBIpHA LLIOAO NOKa3HWKIB NaLieHToK i3 rpynu 3, p < 0,05; *: BUCIHEHHS) HOBOYTBOPEHHS LLIKIPU, HE(HPEKTOMIS.

Tabauusa 5. 3aBepLUeHHS BariTHOCTI Ta CTaH HOBOHAPOMKEHX, abe. Y. (%)

I'pyna gocnimkeHHsA

Monoru — TEPMIHOBI 24 (60,0 36 (90,0)* 34 (85,0)
— nepeayaci 16 (40,0)* 4(10,0)* 6 (15,0)
Cnoci6 po3pomKeHHs:: — BariHanbHi 2 (5,0)** 10 (25,0)* 18 (45,0)
— KecapiB po3TuH 38 (95,0)** 30 (75,0) 22 (55,0
CtaTb HOBOHAPOKEHOrO —Yonosiva 26 (65,0) 10 (25,0)* 25 (62,5)
— XiHoua 14 (35,0)* 30 (75,0)* 15 (37,5)
CTaH HOBOHAPOLKEHOro — HE[OHOLLEHi 16 (40,0)*# 4(10,0)* 6 (15,0)*
— OHOLLEHI 24 (60,0)** 36 (90,0)* 34 (85,0)
— 37,0pOBUil 23 (57,5) 28(70,0) 30 (75,0)
— yCKIaAHeHHs’ 18 (45,0) 12 (30,0) 10 (25,0)
— HeoHatarnbHa CMepTb 0(0) 0(0) 1(2,5)*

*! Pi3HWLLA BOCTOBIPHA LLOAO NOKA3HMKIB XiHOK i3 rpynu 1, p < 0,05; #: pi3HuLsA 4OCTOBIPHA LLIOAO NOKa3HWKIB XiHOK i3 rpynin 3, p < 0,05; §: BpofxeHi Bay Po3BUTKY, CUHAPOM AMXanbHUX
po3nagjis, remopariyHi ycknagHeHHs, aceikcis, NopyLLeHHs kapaiopecnipaTopHoi aganTali, BHYTPILUHbOYTPOBHa iHEKLs; **: MHOXWHHI BpOMKeHi Baay po3BUTKY: rigpouedanis, KiCTo3Ho-
afilemaTo3Ha Bajja NnereHb, areHesist HUPOK, AechopMalLlist TPYAHOT KITITKW, HIXKHIX KIHLIBOK, Xpe6Ta, Habpsik MO3Ky, NisMICTi KDOBOBINMBM Mif NMEBPOIO Ta enikapAoM; KpaiiHii CTyMiHb
HespinocTi.
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Ipyna 1

[liarpama poacitoBaHHs: CybLukana BToprHeHHs IES-R vs. CTaH HOBOHapOmKeHNX
CraH HoBOHapomxeHnx = 0,77778 + 0,22222 * CybLikana BToprHeHHs IES-R

Kopensuis: r = 0,50918

X: Cyb6lLuKana BTOPrHeHHs
N =40
Cep. =2,800000
Cra.Biox. = 1,151658
Make. = 4,000000
MiH. = 1,000000

20

Y: CTaH HOBOHAPOZKEHNX
N =40
Cep. = 1,400000
Cra.siox. = 0,502625
Make. = 2,000000
MiH. = 1,000000

CraH HOBOHapOKeHUX

1,0 15 2,0 25 3,0 35
CybLwkana BToprHeHHs IES-R

4,0 4,5 0 10 20
| 0,95 [oBipunit iHTepBan

Puc. 1. [liarpama po3citoBaHHS: CTAaTUCTUYHO 3HAYYLLi KOPENsLiiHi 3B'A3KM MiX CTaHOM HOBOHAPOKEHOTO i OLiHKaMW 3a LUKanamm TPUBOXHOCTI y MaTepis.
A: rpyna 1, IES-R, cy6lukana BTOprHeHHs.

Tabauus 6. KoediujieHT kopensuii MipcoHa Mix Lkanamm TPUBOXHOCTI Ta iX CKNafoBUMK Y rpynax LOCHIAKEHHS | CTAHOM HOBOHAPOAXXEHOTO

LLikana TpUBOXHOCTI

Cninbeprepa—XaHiHa

IES-R

PSM-25

PeakTnBHa TPUBOXKHICTb 0,4,p=0,06
OcobucTicHa TPUBOXHICTb 0,2,p=0,50
BroprHeHHst 0,5, p=0,02*
YHUKHEHHS! 0,3,p=0,20
®digionoriyHe 30ymKeHHs 0,2,p=0,35
0,2,p=0,60

Ipyna nocnimkeHHs

0,13,p=0,60 022,p=0,20
0,02,p=0,90 0,006, p = 0,90
-0,25,p =0,30 -0,07,p=0,70
-0,5,p=0,02* 0,08, p = 0,60
0,3,p=040 0,15,p = 0,40
0,2,p=040 0,36, p=0,02*

*! CTATUCTWYHO 3HauYLLi B3aeMo3B'si3ku, p < 0,05.
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rpyni 3 — 52,5 % (n = 21). 3a cybLukanoto disionoriyHoro
30yKEHHS BUCOKWI piBeHb 3adikcoBaHo y rpynax 1i2 B
0[IHaKoBOI KinbkocTi xiHok — 1Mo 40 % (n = 16) Bunazkis.
Bucokuin piseHb cTpecy 3a PSM-25 He BUSIBNIEHO Y XKOAHIN
i3 rpyn JOCTIMKEHHS.

3axoaw 3 npodpinaktukm MNE BxuTo Yy 92,5 % BariTHUX
rpym 1 (n = 37), 35,0 % rpynun 2 (n = 14), 17,5 % rpymm 3
(n = 7). BignosigHo go YHicpikoBaHoro kniHiyHoro npoto-
kony «[inepTeH3nBHI po3naau nig Yac BariTHOCTI, Nonoris
Ta y NicNsNonoroBoMy Mepiozi», LM XiHkaMm y TepMiHi 12
TWXHIB NPU3HAYEHO aLETUNCaniLMMOBY KUCIOTY Y A03i
100-150 mr/poby [26].

MpoaHanidyBaBLUM AaHi wono nepebiry BariTHOCTI
(mabn. 4), BcTaHoBUMW: Y rpyni 1 HalivacTille AjarHocTy-
Banm ME — 35,0 % (n = 14), 6aratoopgas — 17,5 % (n=7),
3aTpumKy pocTy nnoga— 7,5 % (n = 3) Ta natonoriyHi cTanHm

nnaueHtn — 12,5 % (n = 5) Bunagis. Y rpyni 2 BU3Ha4eHo
3arpo3y nepepusaHHs BaritHocTi — 35,0 % (n = 14), recTos
| nonosuxw BaritHocTi — 20,0 % (n = 8), nepenyacHe Bia-
LIapyBaHHs HOPManbHO PO3TaLLOBaHOI MnaueHTm — 7,5 %
(n=3)xiHoK. Y rpyni 3 giarHocTyBanu 3arpo3y nepegyacHnx
nonorie — 25,0 % (n = 10), nepegyacHui po3pus NigHNX
obonoHok — 17,5 % (n = 7) obcTexenmnx; 5 % (n = 2) xiHok
Manu onepaTuBHi BTpyYaHHs nig vac saritHocTi. Mano-
BOA/AS B YCiX rpynax AOCHIMKEHHs BUSIBNIEHO 3 OQHAKOBOH
yactoToto — 0 %.

Y mabnuyi 5 HaBe#EHO AaHi WOLO 3aBepLUEHHS
BariTHOCTI Ta CTaHy HOBOHApOMKeHWX. Y BCiX rpynax go-
cnimkeHHs GinbLUicTb nonoris TepmiHoBi: y rpyni 1 — 60 %
(n=24);2-90 % (n = 36); 3—85 % (n = 34). HaibinbLuy
4acTKy nepegyacHnx nonoris 3adikcosaro y rpyni 1-40 %
(n=18); yrpyni 2—10 % (n =4), rpyni 3—15 % (n = 6).
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1b

CraH HOBOHapOKeHUX

iB

CTaH HOBOHAPOMKEHUX

20

0,8

2,0

Ipyna 2

[Niarpama poacitoBaHHst: Cyblukana yHukHeHHs IES-R vs. CTaH HOBOHapOmKeHNX
CraH HoBoHapomxeHnx = 1,5317 — 0,1349 * Cybwikana yHukHeHHs IES-R
Kopensuis: r = -0,5048

X: Cybwkana yHukHeHHst [ES-R
N =40
Cep. = 3,200000
Cra.Bigx. = 1,151658
Make. = 4,000000
MiH. = 1,000000

. CTaH HOBOHaPOKEHNX
N =40
Cep. = 1,100000
Cra.Bigx. = 0,307794
Make. = 2,000000
MiH. = 1,000000

0,5 1,0 1,5 2,0 25 3,0 35 4,0 4,5 0 10 20
CybLkana yHnkHeHHs |ES-R | 0,95 [losipunit iHTEpBan |
Ipyna 3 X: PSM-25
[liarpama poscitoBaHHsi: PSM-25 vs. CTaH HOBOHapOMKEHUX ’C\‘:e_p42 1.175000
CraH HoBoHapoaxeHux = 0,75325 + 0,33766 * PSM-25 CT,EL.Bi,EI,X‘. = 0,384808
Kopensuis: r = 0,35931 Makc. = 2,000000
Min. = 1,000000
j ! j j j Y: CTaH HOBOHAPOKEHMX
N =40
Cep. = 1,150000
] Crpa.sigx. = 0,361620
Makc. = 2,000000
Min. = 1,000000
= o) o) . L 4

Al

PSM-25

2,2 0 20 40
| 0,95 [oBipumit iHTepBan |

Puc. 1. [liarpama po3citoBaHHS: CTaTUCTUYHO 3HAYYLLi KOPENsLliiHi 38'A3KK MiX CTaHOM HOBOHAPOLKEHOTO i OLHKaMM 3a LUKanamu TPUBOXHOCTI y MaTepiB.
B: rpyna 2, IES-R, cybiukana yHukHeHHst; B: rpyna 3, PSM-25.
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3-nomix cnocobiB po3pomKEeHHSI NMeEpeBaxaB Kecapis
PO3TWH. 3a3HaunMO, IO MOKa3aHHSMW O OnepaTuBHOIO
PO3POIKEHHS! XiHOK Dyn CTaHu, HaBeaeHi B YHidikoBaHOMY
KniHiyHomy npoTtokoni «Kecapis po3tuH» [29]. HanvacTiwi
MnoKasaHHs — Ta3oBe NepeanexaHHs nnoaa Ta pybeub Ha
MarTLli 3 POTMNOKa3aHHAMM 40 BariHanbHUX NOMoriB. Y rpyni
1 kecapiB po3TuH BukoHanm y 95 % (n = 38) Bunapkis, y
rpyni 2 —75 % (n = 30), rpyni 3 —55 % (n = 22).

Cepen, HoBoHapomKeHNX y rpynax 1 i 3 nepesaxanu
xnonui — 65,0 % (n = 26) i 62,5 % (n = 25) BignoBigHo; y
rpyni 2 — pie4ata (75 %, n = 30). HaibinbLua yacTka Hego-
HOLLIEHMX JiTei, a OTxe | nepegyacHux nonorie —y rpyni 1
(40 %, n = 16). YcknagHeHHs HOBOHAPOMKEHUX HaNYaCTiLLe
BuaBnann y rpyni 1-45 % (n=18). Y rpyni 3 3achikcoBaHo
OOVH BUNaAoK HeoHaTanbHoi cmepTi (2,5 %).

Ha HacTynHoMy eTani JOCMiXEHHS OLiHUIN Kope-
NALINHWIA 3B'A30K MiX LUKanamu TPUBOXHOCTI Ta CTaHOM
HOBOHAPOKEHOTO (MOrO 3piniCThb), pe3ynsTaTyi HaBeAEHO B
mabnuyj 6iHa puc. 1. BusieneHo nomipHi npsiMi KopensuinHi
3B'A3KW MiX MokasHukamu cyblukanu BToprHeHHs IES-R
y rpyni 1 i craHom HoBoHapomkeHoro (r = 0,5, p < 0,05).
Mix nokasHukamu cyBiukanm yHukHeHHs IES-R y rpyni 2 i
CTaHOM HOBOHAPOKEHOTO BCTAHOBMEHO 3BOPOTHI NOMIPHi
kopensLivHi 38'a3ku (r = -0,5, p £0,05). Mpsimi cnabki kope-
NAINHI 38’A3KW BUSIBUIM MiX nokasHukamu PSM-25 y rpyni
3 i ctaHom HoBoHapomkeHoro (r = 0,36, p < 0,05). PewwTa
KopensLinHux 3B’a3kiB icHytoTb nuwe npu p = 0,05. Le
03Ha4ae, LLO iIMOBIPHICTb OTPUMATU PIHULIKD MiX rpyrnamm
[OCTIDKEHHS! BUNAAKOBO € 0BOI BUCOKOH0.

06roBopeHHsA

Bucoki piBHi peakTyBHOT Ta 0COBUCTICHOI TPMBOXHOCTI 3a
wkanoto Cninbeprepa—XaHiHa, ski nepesaxanu y rpyni
1 (BariTHi 3 XAT), iMOBipHO, B3aEMHO MOB’A3aHi. Bigomo,
Lo 0COBUCTICHA TPUBOXHICTb XapakTepuaye iHAMBIaY-
anbHy 0cobnuBICTb OpraHiaMy pearyBaTi Ha CTpec, a
OT)Xe peakT1BHA TPUBOXHICTb (rocTpa peakList Ha NeBHy
nogito) byae B Takmx XiHOK BULLO0. Kpim TOro, peakTnBHa
TPUBOXHICTb MOXXe ByTW NiABULLEHA BHACTTIAOK HASIBHOCTI
y BariTHuX gorectauintux P, Wwo € gogatkoBum cTpeco-
BUM (haKTOpOM i MoTpebye NOCTINHOMO KOHTPONIO e A0
HaCTaHHs BariTHOCTI.

Ouintotoun pesynbrati wkanu IES-R, BuaHaumnu,
LU0 BMCOKMI piBEHb 3a CyOLIKanoK BTOPTHEHHS B XIHOK
3 yCiX rpyn JocnigXeHHs Mir OyTu 3yMOBNEHWUA BnacHe
BAriTHICTIO SIK CTPeCoBNUM (hakTopoM. HamBuLwmi piBeHb
3acikcoBaHo y xiHok i3 I'T Ta y naujieHTok 6e3 'P. Lie nae
nigcTaBy NpUMYyCTUTK, O NPUYUHOK TPUBOXHOCTI SIK
peakuii Ha rocTpy nogito € 3MiHu, ki BinbyBaroTbCs came
nig vac BariTHocTi, @ He 6ynu fo Hei. 3a cybLikanoto
YHVKHEHHS oepXanu 3iCTaBHi pesynbTaTit: BariTHICTb
morna GyTv NpUYKMHOK NEPEHanpPYKEHHS NCUXOMNOTIYHNX
MexaHi3miB 3axucty. [poTe nepeBaxaHHs y rpyni XiHOK i3
[T nae nigcTasy NpUNyCTUTK, LLO BUCOKWIA apTepianbHuii
TUCK nicns 20 TUXKHIB BariTHOCTI € O4HWM i3 pakTopiB, LLO
CNPUSIOTb aKTMBALLii MEXaHI3MIB YHUKHEHHS TPUBOXHOCTI.
Pesynbratit 3a cybkanow ¢isionoriyHoro 30ymkeHHs
nokasanu: I'P (go BaritHocTi abo Ti, L0 BUHUKNK Nig Yac
BariTHOCTi) CIPUYUHANMW aKTVBALLit0 BEreTaTMBHOI HEPBOBOI
CUCTEMY 3 PO3BUTKOM rineppeakLii opraHiamy. Y XoaHoi 3
06CTexXeHUx He 3adpikcyBanu BUCOKMIA piBEHb CTPecy 3a

PSM-25, a oTke XiHKW He Bia4yBanu NCUXi4HOro AMCKOM-
¢hopty, Lo noTpebyBano 3acTocyBaHHS LUMPOKOrO CNeKTpa
METOAIB A5 NOTO 3HUXEHHS.

IMig vac BariTHoCTi GinbLUICTb ycKknaaHeHb 3adikcoBaHO
y rpyni 1. Lle niaTBepmKye BNIMB BUCOKOTO apTepianbHOro
TUCKY, LLIO AiarHOCTOBaHMWI LU A0 BariTHOCTI.

HaibinbLunii BiCOTOK KeCapeBoro po3TUHY BUSHAYNIN
y pyni xiHok i3 XAI. Y uii rpyni Takox 3ad)ikcoBaHO Hail-
6inbLuy KiNbKICTb NepenYacHWX NONoriB | HANGINbLLY YacTky
yCKNaZHeHb y HOBOHApPOMKEHUX. 3pobnnn BUCHOBOK, LLO
came XAT sK HeraTUBHUI YUHHUK BNMBAE Ha 3aBEPLUEHHST
BariTHOCTI.

Pesynbratv JOCTIMKEHHS, WO 30INCHUNK, SK | AaHi Ha-
yKOBOI niTepatypw [6,7,8], NiATBEpMIXYIOTh: BariTHICTL Cama
no cobi € CTpecoBnM hakToOpoM | MOXKE CYTTEBO BNIMBATU
Ha (hOPMYBaHHS TPUBOXHOCTI Pi3HUX PIBHIB, LIO 4acTo
3yMOBMEHO (hi3ionoriyHMMM Ta NCMXOeMOLLIHAMY 3MiHaMU
B opraHiami. Kpim Toro, XAl i BUCOKUI piBEHb TPUBOXHOCTI
noripLuytoTb nepebir Ta 3aBepLueHHs BariTHocTi. MigsuLe-
HUI PiBEHb TPUBOXHOCTI MOXE CMPUYMHATY po3BuTOK PB
[20], wo Takox ycknagHtoe nepebir BariTHOCTI.

BucHoBKH

1. MiaBNLLEHMI PiBEHb TPUBOXHOCTI Y BariTHUX MOXe
HEeraTMBHO BMIMBATK Ha CTaH iXHbOTO 340POB’S Ta Ha
PO3BMUTOK MN10Aa.

2. HasiBHiCTb OAATKOBYX FiNepTEH3VNBHUX PO3Nagis nig
yac BariTHOCTi MOXe CYTTEBO YCKIagHWUTM Nepebir BariTHO-
CTi, 30iNbLLUYIOYM PU3NK NepesyYacHUX Momnorie i PO3BUTKY
yCKNaZHeHb Y HOBOHAPOMKEHNX.

3. KoediuieHT kopenauii MipcoHa mix piBHAMK Tpu-
BOXHOCTI Ta 3piNniCT0 HOBOHAPOMKEHNX CBIAYNTL MPO
B32EMO3B’AA30K MiX MCUMXOEMOLLINHUM CTaHOM BariTHOI Ta
TEPMIHOM PO3POIKEHHS.

4. [ouinbHO 3aBY4acHO OLiHIOBATY NCUXOEMOLiHUIA
CTaH XIiHOK, 3any4yaTi By3bKvX CrieLiarnicTis, po3pobnsatu
Ta BXMBATW KOMMMEKC NCUMXOMPOMINakTUYHMX 3axofiB
ANS NiABULLEHHS HEPBOBO-NCUXIYHOI CTINKOCTI Y BariTHUX i
3MEHLLIEHHS YaCTKV HEaTUBHWX NEpUHaTanbHNX HaciaKiB.

MNepcnekTUBM NOAAABLUMX AOCAIMKEHb NONAralTh Yy
MPOAOBXEHHI AOCAiMKXEHHS BNNMBY CTPECOPHUX hakTopiB
Ha nepebir i 3aBepLLEHHS BariTHOCTI 3 3any4eHHsM BinbLuoi
KOrOpTM XIHOK i3 rinepTeH3NBHUMK PO3najamu, a Takox
B OLiHKOBaHHI nepebiry Ta 3aBepLUeHHs IXHbOI BariTHOCT
B YMOBAX TSKKOrO MCMXOCOLanbHOrO CTPECy; Kpim TOro,
HEeobXiZHO PO3pPOOUTM KOMMNEKC NCUXONPOMINaKTUYHIX
3axofiB NS TaknX NaLlieHToK.
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EmoujinHe BUropaHHA Yy MEAMYHUX NPaLiBHUKIB LIEHTPY Henpoxipyprii:
aHaAi3 NoLUPEHOCTi, CTPYKTYPH i GaKTOpiB PU3UKY
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MeTa po60TH - BCTAHOBWTW MOLUMPEHICTL | haKTOPK PU3NKY CTaHIB EMOLIMHOTO BUFOPSIHHS Y MEAUYHUX MPaLiBHUKIB LIEHTPY
Hepoxipyprii.

Marepianu i metoau. Mpotsarom 2022-2024 pokis Ha 6asi LieHTpy peHTreHeHgoBackynsipHoi Hepoxipyprii KHIM «KuniBcbka Micbka
KniHiyHa nikapHst Ne 1» 3ailicHUM NPOCNEKTUBHE AOCNIMKEHHS 3a y4acTHO CniBPOGITHUKIB LIEHTPY, ki 3ayyeHi 40 YPreHTHoI 1o-
MOMOTY XBOPUM Ha FOCTPUIA iLLIEMIYHMIA iHCYIBT, 30KpeMa BUKOHYOTb MeXaHiYHy TPOMOEKTOMit0 TPOMOOTUYHIX oknto3ii. CepeaHiit
BiK y BUBipLi cTaHoBMB 32,2 * 5,8 poky; cTpykTypa 3a ctarTio — 40 (80,0 %) vonosikis i 10 (20,0 %) xiHok. Mig Yac gocnimkeHHs
BUKOPUCTANM KITiHIKO-MCUXOMaTOMNOrYHMI, NCUXOAIAarHOCTUMHUI | CTAaTUCTUYHMIA MeToaw. [cyxoaiarHOCTUYHNIA METOA peanizoBaHo
LUNSIXOM BUKOpUCTaHHs OnnTyBanbHWUKa eMOLLIIHOTO BUropsiHHS 3a MeTogukoto K. Macnau (Maslach Burnout Inventory (MBI) 3a
C. Maslach et al., 1997).

Pe3yAbratn. BcTaHOBUNK, O CTATb MEAUYHMX NPALBHUKIB LIEHTPY HEMpOXIpYprii He BNAMBAE Ha BUPAXEHICTb XOQHOMO 3 KOM-
MOHEHTIB eMOLLiiHOrO BUropsiHHA (p > 0,05). CTaTUCTUYHO 3HaYYLL BiAMIHHOCTI NOLWMPEHOCTi BUCOKWX MOKA3HMKIB KOMMOHEHTIB
€MOLLHOTO BUrOPSIHHS BUSIBUIM M rpynami MeauyHX npaLyiBHKIB, siki MatoTb pi3Hy crellianisallito. Tak, BCTaHOBWNK, Lo poboTa
Yy LIeHTpi Ha nocagi Henpoxipypra AOCTOBIPHO acOLi0ETbCS 3 BUCOKMMM NOKa3HUKaMM 3@ TakUMKU KOMMOHEHTamu, sk «EmoLlinHe
BUcHaxeHHs» (p = 0,04) Ta «Jenepconanisavisy (p = 0,006). BctaHOBNEHO TakoX NpsiMUIA KOPENSLIiHWIA 3B'A30K MiX 3aranbHAM
TPYLOBUM CTaxeM, CTaxeM poboTu y LIEHTPI HEMpOXIipyprii, KINbKICTIO pO6OUMX rOAMH Ha MiCsLb Ta IHTEHCUBHICTIO NPOSIBIB eMO-
LiHOTO BUTOPSIHHS B OOCTEXEHOTO KOHTUHIEHTY.

BucHoBKM. BCTaHOBNEHO NOLUMPEHICTL EMOLLINHOTO BUrOPSHHS CEpea MeanyHNX NpaLiBHUKIB LIEHTPY HENPOXIpyprii 3a pisHMMK
KoMMoHeHTamu: «EmoLiiHe BucHaxeHHs» — 52,0 %, «JdenepcoHanisavis» — 40,0 %, «Penykuis ocobuctux gocsrHeHby — 50,0 %.
Lle cBigunTb NPO BUCOKUI PiBEHB CTPECY, SIKMIA HEraTUBHO NO3HAYAETHCS HA MEHTAINBbHOMY 310POB’i 06CTEKEHOTO KOHTUHIEHTY.
Pu3ank po3BuTKY eMOLIMHOTO BUrOpsiHHS cepen ocib, 3anyyYeHnx 40 AOCTILKEHHS, NigBuMLLyBaBcs 3i 36inbLIeHHsM pobo4oro
HaBaHTaXeHHsl, pobo4Oro CTaxy Ta cTaxy poboTu y LeHTpi. AGCOMOTHUI hakTop PU3NKY eMOLINHOTO BUTOpsiHHS — poboTa Ha
nocagi nikapsi-Henpoxipypra. lNepcnekTMBHUM € po3pobreHHs NCUXoTepPaneBTUYHNX 3aXO0AiB, WO CNPSMOBAHi Ha NOZOMaHHS
MPOSIBIB EMOLNHOTO BUFOPSIHHS Y MEAWYHUX NPALIBHUKIB i NigBMLLEHHS XHBOT CTIMKOCTi IO CTPECOBUX YMOB Po6OTU LEHTPY
Hewpoxipyprii.

Keywords:
emotional burnout,
neurosurgery,
medical
professionals,
mental health,
psychology.
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Emotional burnout among medical stuff of a neurosurgery center:
analysis of prevalence, structure and risk factors

A. V. Rehush, M. V. Markova, V. A. Pliekhov, T. P. Yavorska

Aim. To determine the prevalence and risk factors of emotional burnout among medical workers of a neurosurgery center.

Materials and methods. In 20222024, a prospective study of the medical staff involved in emergency care for patients with acute
ischemic stroke, in particular mechanical thrombectomy, was conducted at the Center for X-ray Endovascular Neurosurgery of
Kyiv City Clinical Hospital No. 1. The mean age of the sample was 32.2 + 5.8 years. The sex structure was: 40 (80.0 %) men and
10 (20.0 %) women. The clinical-psychopathological, psychodiagnostic and statistical methods were used. The psychodiagnostic
method was implemented by using the Maslach Burnout Inventory (MBI, C. Maslach et al., 1997).

Results. It has been determined that such a criterion as the sex of neurosurgery center medical staff did not affect the severity of
any component of emotional burnout (p > 0.05). Statistically significant differences in the prevalence of high rates of emotional
burnout components have been found between groups of medical staff with different specializations. Namely, it has been revealed
that working in the center as a neurosurgeon was significantly associated with high rates of such components as “Emotional
exhaustion” (p = 0.04) and “Depersonalization” (p = 0.006). A direct correlation has also been established between the total work
experience, length of service at the neurosurgery center and the number of working hours per month with the intensity of emotional
burnout manifestations in the selected contingent of individuals.

Conclusions. The prevalence of emotional burnout among medical staff of the neurosurgery center has been established for
various components of this phenomenon: “Emotional exhaustion” — 52.0 %, “Depersonalization” — 40.0 %, “Reduction of personal
achievements” - 50.0 %, indicating a high level of stress and negatively affecting the mental health of the selected contingent. The
risk for developing emotional burnout among the medical staff rises with increasing workload, length of service and work experience
at the center. An absolute risk factor for emotional burnout is a neurosurgical practice. The development of psychotherapeutic
measures aimed at overcoming the manifestations of emotional burnout in medical workers and increasing their resilience to
stressful working conditions of the neurosurgery center is promising.
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OpwuriHaAbHI AOCAIAXKEHHS

#ABuLLie NpodheCinHOro BUrOpSHHS HEOAHOPA30BO CTaBano
npeaMeToM HaykoBOro MoLyKy GaraTbox A0CnigHuKIB
y ranysi newxiatpii, ncuxonorii Ta ncuxotepanii [1,2,3].
MpauiBHUKM CUCTEMW OXOPOHW 3[OPOB’S NMpUBEPTalTb
ocobnvBy yBary K HabiNbLL CXWITBbHI 4O PO3BUTKY TaKMX
cTaHiB [4,5]. PospisHstoTb cneumdiyHi Ans Takux daxisuis
thakTopu puanky:

— BesnocepeaHbo NOB'A3aHi 3 poboTOoH: HEOOXIAHICTL
BUTpayaTu baraTo yacy Ha agMiHicTpaTuBHy Ta Gropokpa-
TUYHY po6OTY, HanpyxeHuin poboumin rpadik i3 yacTMm
HIYHMMU YePryBaHHAMM, 3ary4eHICTb 40 HaaHHS YPreHTHOI
MeauYHOI Jonomory, criabka opraHisaii poboyoro npoLecy,
obmexeHi MOXNMBOCTI NPOECIHOTO PO3BUTKY, HU3bKWN
piBeHb coLjianbHoi migTpMMKM (3 6Ky KepiBHWLTBA, KOrer),
poboTa 3 BEMMKOK KiNbKICTHO NaLieHTIB (30Kpema XBopux
Ha HEBWIIKOBHI 3aXBOPIOBaHHS), B OKPEMUX BUMapKax —
HEeOOCTYMHICTb NCUXOOTYHOT 4ONOMOTU TOLLO;

— 3yMOBIEHi CoLlianbHo-aemorpadivHUMM hakTopamu:
XiHoYa cTaTb, MOMOAWI BiK, HASIBHICTb AiTEN, HEMEONYHUIA
(hax napTHepa, BUCOKi BUTPATW Ha BMIACHY OCBITY, BiAYYTTS
AVCKPUMIHALT B CyCMinbCTBi Ta KONekTuBi (3okpema 3a
03HAKOIO CTaTi), By3bKe KOMO CMiNKyBaHHS;

— CMpUYMHEHI iHOMBIOYanNbHOK NCUXOMOTYHOK peak-
TUBHICTIO: HU3bKUIA PiBEHb COLianbHOI aKTUBHOCTI, CXWMb-
HiCTb [0 30yanvBuX, arpecuBHIX abo IHTPOBEPTOBAHWX i
TPUBOXHWX PeaKLiiii, aBTOPUTAPHICTb, HA3bKa CaMOOLLiHKa,
KpaWHi BapiaHTV nopyLueHHs emnarii (HagmipHa abo nos-
HICTHO BiZICYTHS), NeAaHTW3M, HU3bKWIA piBeHb NPOeCiiHOT
MoTmBaLji Towo [6,7,8].

A6contoTHy GinbLUiCTb (hakTOpIB PU3NKy POpMyBaHHS
CTaHiB NMPOMECINHOMO BUTOPSHHS Y MEegUYHUX NpaLiBHU-
KiB MOXHa BUSIBUTW Y CNiBPOBITHWKIB HEAPOXIpYpriYHOro
BigaineHHs [9,10,11]. Pa3om i3 Tum, 3akoHOMIpHOCTI ¢hop-
MYyBaHHS Ta KniHi4Hi 0COBNMBOCTI NCMXIYHMX po3nagis, Lo
NOB’AA3aHi 3 NPOECIHOI AIANbLHICTIO, Y HEBPOMOTiB, HEn-
poxipypriB, nikapiB-pEHTrEHONOTIB, CEPEAHBOr0 MEANYHOTO
nepcoHany Ta iHLWWX cnewianicTis, ki 3anyyeHi 4o HadaHHs
YPreHTHOT J0NOMOrv XBOPUM Ha rOCTPUIA ILLIEMIYHWI iHCYNT,
BWCBITNEHO B HAYKOBIl NiTepaTypi HEAOCTaTHBO.

MeTa po6otu

BcTaHOBUTU MOWMPEHICTb | (hakTopu PU3NKY CTaHiB
€MOLNHOr0 BUTOPSIHHSA Y MEAWYHUX NPaLiBHUKIB LEHTPY
Henpoxipyprii.

Martepianu i meToAn AOCAIAKEHHA

Mpotsrom 2022-2024 pokis Ha 6a3i LieHTpy peHTreHeHao-
BackynspHoi Herpoxipyprii KHIM «KuiBcbka Micbka KniHivHa
nikapHs N 1» 34iMCHUAM NPOCNEKTUBHE JOCTIMHKEHHS 3a
yyacTio CniBpOBITHUKIB LIEHTPY, Siki 3anyyeHi 4O YpPreHTHOI
[OMOMOTY XBOPUM Ha FOCTPWIA iLLUEMIYHWIA IHCYNbT, 30Kpe-
Ma BUKOHYIOTb MeXaHiYHy TPOMOEKTOMIi0 TPOMBOTUYHMX
OKMHO3ii. Y pocnimkeHHi B3snn yyactb 50 cnevjanicTis: 6
Hevipoxipypris, 12 HeBponoriB, 4 peHTreHonoriB, 6 aHecTe-
3ionoris i 20 onepauinHnx meaunyHux cectep. CepeHin Bik
y BMbipLi obcTexeHnx ctaHoBmB 32,2 + 5,8 poky; CTpyKTypa
3a crarTio — 40 (80,0 %) yonosikis i 10 (20,0 %) xiHok. Mig,
Yac JOCTIDKEHHS BUKOPUCTaNM KMiHIKO-NCMXONATomMOrivYHA,
MCUXOiarHOCTUYHWIA | CTaTUCTUYHMIA MeToau. [cuxopia-
THOCTUMHWIA METOZ, PEanisoBaHo LUMSIXOM BUKOPUCTaHHS

3anopisbkuint MeguaHnii xxypHan. Tom 26, Ne 6(147), nuctonag — rpyaeHs 2024 p.

OnuTyBanbH1Ka eMOLINHOTO BUTOPSIHHA 38 METOAMKO
K. Macnau (Maslach Burnout Inventory (MBI) 3a C. Maslach
etal., 1997)[12].

CraTvcTyHO pesynTatv onpaLioBani, 3acToCyBaBLLM
kpuTepii xi-ksaapar MipcoHa (x2) 3 nonpaskoto EiTca (ans
SKICHWUX JaHWX Y HeuncneHHux Bubipkax). Cuny kopensuii
KiMbKICHUX MOKa3HWKiB (r) BU3Ha4eHo meTogom CriipmaHa
Ta iHTepnpeToBaHo 3a WKanow YepToka. [oCToBipHUMM
BBa)anu BigMIHHOCTI, ANS KX 3HAYEHHS KPUTEPILO He ne-
PeBULLYBaNO KpUTUYHE Npu piBHi 3HaYyLocTi p < 0,05. Mig
yac CTaTUCTUYHOTO aHani3y JaHUX 3acToCyBanm CTaHAapTHI
naketn npuknagHoi nporpamu Microsoft Office Excel 2016.

Pe3yabTati

Y pesynbrarti aHaniay NoLUMPEHOCTI SBNLL EMOLMHOIO BUro-
PsiHHS 32 MeToamKoro MBI cepen KOHTUHTEHTY AOCTIMKEHHS
BCTaHOBWIN: H3bKi NMOKA3HWIK 32 KOMNOHEHTOM «EMOLLiiiHe
BUCHaXeHHs» (aianasoH Big 0 o 15 6anis) marm 6 (12,0 %)
ocib, cepepHi (Bia 16 go 24 Ganis) — 18 (36,0 %), Bucoki (25
Ganisibinblue)— 26 (52,0 %) aHkeToBaHwX. LLloao BupaxeHo-
CTi naTonoriYHMX NposiBiB 3a KpuTepieM «[enepcoHanisavlis»
BcTaHoBunu: 17 (34,0 %) ocib mManu HU3bKi NoKasHWKM (Big
0 po 5 6anis), 13 (26,0 %) — cepepni (Bia 6 go 10 6anis), 20
(40,0 %) y4acHwkiB — Bucoki (11 6anis i 6inbLue). MokasHuku
32 KOMNOHEHTOM «PefyKujist 0COBUCTUX OCATHEHbY BifMoBi-
Aanu Hu3bkoMy pisHto (37 Banis i binbLue) y 6 (12,0 %) oci6,
cepenHbomy (Big 31 go 36 6anis) —y 19 (38,0 %), H13bkomy
(Bim 0 po 30 6ani) — y 25 (50,0 %) onuTaHux. [etansHui
aHani3 KOMMOHEHTIB EMOL,IHOMO BUIOPSIHHS 3arexHo Bif
cTari, creuianisauii (cpaxy), 3aranbHOro TPyOOBOMO CTaxY,
[ocsigy poboTn y LieHTPi Hepoxipyprii Ta KinbkocTi poboumx
TOAVH Ha MicsiLb HaBedeHo y mabnuu 1.

[ns BU3Ha4eHHs (hakTopiB pU3NKy BUHUKHEHHS CTaHIB
€MOLNHOrO BUCHAXEHHS Y MeANYHUX NPaLiBHUKIB LIEHTPY
HenpoXipyprii OkpeMOo BUBYMIW BNAMB NyIy SKICHUX (CTaTb,
cnevjanisayis) i KinbKiCHMX haKTOPIB (3aranbHuUiA TPyOOBHUIA
CTax, CTax poboTH Y LEHTPI Helpoxipyprii Ta KinbKicTb po-
6041X roAnH Ha MicsLb). [ins 3py4HOCTi OLiHIOBaHHS BNMBY
AKICHUX (haKTOPIB AiarHOCTUYHI LIEH3 419 KOKHOTO 3 KOM-
MOHEHTIB EMOLLIIHOTO BUrOpsiHHS 0Bpanit Ha piBHi yMOBHO
BUCOKUX 3HaYeHb: 225 6aniB — « EMOLjifiHe BUCHAXEHHSA»,
211 6anis — «[JenepcoHaniaavis», <30 6anis — «Pegykuis
0coBUCTUX [OCArHEHbY. Y mabruyj 2 HaBeaeHo pesynsraty
CTaTUCTUYHOTO aHani3y sKiICHUX MOKa3HWKIB BUGIPKK.

BcraHoBunw, WO CcTaTb MEAWMYHWX NPaLBHUKIB LieH-
TPY HEeWpoXipyprii He BNNWBAE Ha BUPAXEHICTb XOAHOTO
3 KOMMOHEHTIB emoLiiHoro BuropsiHHg (p > 0,05), ii He
MOXHa BI3Ha4aTV K IPOrHOCTUYHWIA chakTop. CTaTUCTUYHO
3HauyLLi BIGMIHHOCTI 32 NMOLUMPEHICTHO BUCOKMX NMOKA3HUKIB
KOMMOHEHTIB eMOLIIiHOT0 BUrOPSHHS 3adpiKCOBAHO MiX rpy-
namu MeAMYHVX NPaLiBHUKIB, SIKi MatoTb Pi3Hi cnevlianiaaLyii.
Tak, BUsiBUnK, L0 poboTa B LieHTpi Ha nocagi Herpoxipypra
[OCTOBIPHO acoujitoBanacs 3 BUCOKMMU MOKa3HUKaMu
3a TaKMMU KOMMOHEHTaMK, Sk «EMOLiHE BUCHaXeHHS»
(p = 0,04) Ta «[enepconanisadis» (p = 0,006). Pasom i3
TuM, poboTa Ha nocaai cepeaHLOro MeaUYHOro NepcoHany
BIPOTiAHO acoLitoBanacs 3 HK4MMW NOKa3HKaMm 3a Has-
BaHUMU komnoHeHTamu (p = 0,005 i p = 0,008 BignosiaHo).
3ayBaxuMOo, LLO XOAEH 3 aHani3oBaHMX SKICHWX akTopis
iCTOTHO He BMIIMBAB Ha TaKWil KOMMOHEHT eMOLIIHOTO BU-
ropsiHHs, sk «Peaykuist 0coBUCTUX JOCSTHEHbY.
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Kputepin

Husbkuin CepepHin Bucokui
piBeHb piBeHb piBeHb

Husbkuit
piBeHb

CepegHin Bucokun
piBeHb piBeHb

Husbkuit CepepHin Bucokuit
piBeHb piBeHb piBeHb

CraTb Yorosiku, n = 40 6(150%) 11(27,5%) 23(57.5%) 14(350%) 9(225%) 17(425%) 3(75%) 15(37,5%) 22 (55,0 %)
Xinki, n = 10 0 7(700%) 3(300%) 3(30,0%) 4(400%)  3(300%) 3(300%) 4(400%)  3(30,0 %)
dax Hesporioris, n=12  1(8,3 %) 3(250%) 8(66,7%) 3(250%) 3(250%) 6(500%) O 9(750%)  3(25,0%)
Heiipoxipypris,n=6 0 0 6(1000%) 0 0 6(1000%) 0 1(16,7%)  5(83,3 %)
Anecresionoris,n=6 0 1(16,7%) 5(833%) 2(333%) 1(167%) 3(500%) O 1(16,7%)  5(83,3 %)
Pentrerororis,n=4  1(255%) 1(255%) 2(500%) 2(500%) 1(255%) 1(255%) O 1(255%)  3(75,0 %)
digioTeparisi, n = 2 1(500%) 1(500%) 0 1(500%) 0 1(500%) 1(500%) 0 1(50,0 %)
Cepenviit mepuurmii 3 (150%)  12(600%) 5(250%) 9(450%) 8(400%) 3(150%) 5(250%) 7(355%)  8(40,0%)
nepcoHarn, n = 20
3aranbHuii <5 pokis, n = 31 6(194%) 16(516%) 9(290%) 16(51,6%) 9(290%) 6(194%) 5(161%) 11(355%) 15 (48,4 %)
cTak pobot 610 pokis, n = 6 0 1(16,7%) 5(833%) 1(167%) 1(167%) 4(666%) 1(167%) 3(500%)  2(33,3 %)
11-15 pokis, n = 8 0 0 8(1000%) 0 3(375%) 5(625%) O 3(375%)  5(625%)
216 pokis, n = 5 0 0 5(1000%) 0 0 5(1000%) 0 2(400%)  3(60,0%)
Crax pobotn <5 poki, n = 38 6(158%) 18(474%) 14(368%) 17(447%) 10(263%) 11(289%) 6(158%)  15(395%) 17 (44,7 %)
ﬁ:;:gg‘pypm_ 6-10 pokis, n = 5 0 0 5(100,0%) 0 3(600%) 2(400%) 0 2(40,0%)  3(60,0 %)
11-15 pokis, n =5 0 0 5(1000%) 0 0 5(1000%) 0 1(20,0%)  4(80,0 %)
216 pokis, n = 2 0 0 2(100,0%) 0 0 2(1000%) 0 1(50,0%)  1(50,0 %)
KinbkicTb <160 rogwH, n = 34 6(176%) 17(500%) 11(324%) 15(441%) 12(263%) 7(289%) 8(158%)  14(395%) 14 (44,7 %)
Egﬁhﬁi‘gzﬁfﬂ”” 161-200 rogu,n=8 0 1(125%) 7(87.5%) 2(250%) 1(125%) 5(625%) O 2(250%)  6(78,0%)
201-240 ropuH,n=6 0 0 6(1000%) 0 0 6(1000%) 0 3(500%)  3(50,0%)
2240 rogwH, n =2 0 0 2(1000%) 0 0 2(1000%) 0 0 2(100,0 %)

TabAuus 2. MopiBHANbHUI aHani3 BUPaXKEHOCTi KOMMNOHEHTIB eMOLINHOTO BUTOPSIHHS 3@ KpUTEPIsIMX CTaTi Ta crewjanisavii KOHTUHIEHTY MEAUYHNX

npauisHukis (3a MBI)

EmouiiHe BUCHaXeHHS, X? (p) NenepcoHanisauis, x? (p) Pepykuis ocobucTux gocsrHeHs, X (p)

Cratb 1,45 (0,23) 0,13(0,71) 1,13(0,29)

Crevjanisauin  Hesponoris 0,70 (0,4) 0,01(0,96) 2,74 (0,09)

(cpax) Heiipoxipypris 43 (0,04) 7,58 (0,006)* 1,70 (0,19)
AHecrtesionoris 1,45 (0,23) 0,01 (0,93) 1,70 (0,19)
PeHTreHonoris 0,19 (0,66) 0,01(0,91) 0,27 (0,6)
diziotepanis 0,61(0,43) 0,2 (0,65) 0,52 (0,47)
CepepHilh MegnyHWin nepcoHan 8,02 (0,005)* 7,03 (0,008)* 0,75 (0,39)

*: CTATUCTIYHO 3HauyLLi po3ixHocTi (p < 0,05) 3a kpuTepiem X2 MipcoHa.

Tabauusa 3. KopensiuiiHuii aHania BUpaXeHOCTi KOMMOHEHTIB eMOLIIAHOTO BUrOPSHHS Ta NOKa3HUKIB 3aranbHOro TPYAOBOrO CTaxy, CTaxy poboTH Y LIeHTpi
Helpoxipyprii Ta KinbKiCTio poboumx rofnH Ha Micsiib B 0GCTEXEHOr0 KOHTUHIEHTY MeAUYHNX NpaviBHuKIB (3a MBI)

Kpurepin EMoLiliHe BUCHaXeHHS, I [HenepcoHanisauis, r Pepykuis ocobUCTUX AOCATHEHD, I

3ararnbHuii cTax poboTu +0,73* +0,60* -0,33*
Crax poboTy y LieHTpi Herpoxipyprii +0,73* +0,63* -0,31*
KinbkicTb po60o4mx roanH Ha Micsilb +0,67* +0,52* -0,44*

*p<0,05.
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Y mabnuyi 3 HaBedeHO pe3ynbTaTi AOCHIAXKEHHS
PiBHS KOpensLii MixX BUPaXEHICTIO KOMMOHEHTIB eMOLii-
HOTO BUIOPSIHHSA Ta KiNbKICHUMM NOKa3HWKkamu BUBIpKN.
3rigHo 3 pesynbratamu JOCTIMKEHHS, MK BUPAXKEHICTIO
MCUXONATONOriYHNX NPOSIBIB 3@ KOMMOHEHTOM «EMoLjiiiHe
BUCHaXEHHS» Ta 3aranibHUM CTaXeM poboTu, CTaxem
poboTK y LeHTPi Helpoxipyprii BCTAHOBMEHO CUMbHUIA
KopensuiHvi 38'a30k (r = +0,73, p < 0,05). [locToBipHUM
TaKoX € NPSMUIA 3B’A30K LIbOT0 KOMMOHEHTA 3 KiNbKIiCTO
pobo4KX roauH Ha Micsilb, ane 1oro cuna € CepepHbor
(r=+0,67,p <0,05). Mixx BUpaXXEHICTO NCMXONATOMNOrYHNX
NPOsiBiB 3a KOMMOHEHTOM «[lenepcoHanisavisy i 3aranbHAM
cTaxemM poboTu, cTaxkeM poboTu y LEHTPI Hermpoxipyprii,
KiNbKiCTiO poBOYMX FrOAMH Ha MiCsillb BMSIBIIEHO NpsSIMUIA

KopensLifHiA 38’30k cepegHboi cunu (r = +0,6, p < 0,05;
r=+0,63, p <0,05; r = +0,52, p < 0,05 BignosigHo). Mix
BUPaXeEHICTIO NOKa3HMKIB 3@ KOMMOHEHTOM «Peaykuis oco-
OMCTUX JOCArHeHbY i 3ararnbHUM CTaxeM poboTH, CTaxeM
pobOoTH y LEHTPI HeNpOoXIpyprii, KinbkiCTo pobo4mx roguH
Ha MicsiLib BCTAHOBIIEHO 3BOPOTHUIA KOPENSILLINHMIA 3B'A30K
nomipHoi cunm (r = -0,33, p < 0,05; r = -0,31, p < 0,05;
r=-0,44, p < 0,05 BignosigHo).

[ani, ski ogepxanu Wofo HanpsiMy KopensiuinHoro
3B'5A3KY, AN KOPEKTHOI iHTepnpeTaLii HeobxigHo iHBEPTY-
BaTU, OCKINbKY MOKA3HMKW BUPAXEHOCTI NCUXONATONOMYHUX
MposiBiB, L0 BMBYaM B Mexax kputepito «Peykuis oco-
BUCTUX [OCATHEHbY, 3HAXOAATLCS Y 3BOPOTHIN 3aNEXHOCTI
Loao Ganis, siKi X OLLIHIOOTb.
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OpwuriHaAbHI AOCAIAXKEHHS

3ayBaxuMO, LLO BUCOKi NOKa3HMKM BUPKEHOCTi NCHXO-
MaTonoriYHMX NPOSIBIB Y paMKax KOMMOHEHTIB EMOLLIiHOTO
BUrOpSIHHA y NikapiB-HeMpoxipypriB Tpeba nos’si3yBaTu He
nnwwe 3 ocobnmMBOCTAMM NPOdecii Ta Korom 060B’A3KiB, AKi
NoKraaeHi Ha chaxisLiB, ane i 3 TMM, LLO came Lii crewianictv
(y Mexxax AOCTiMKEHHS, L0 3AIACHANMW) MaoTb HANGINbLLMIA
3aranbHui CTax poboTu, cTax poboTn B ymMoBax LEHTPY
Hepoxipyprii Ta HabinbLLy KiNbKicTb poBOYMX rOAMH Ha
MicsiLb. BigHOCHO HU3bki NOKa3HUKY eMOLLIIHOMO BUTOPSIH-
HS1, LU0 3achikCOBaHi B CepeHbOro MeaUYHOro nepcoHasny
LIEHTPY, 3yMOBMEHI reTePOreHHICTIO L€l rpyni NpaLiBHUKIB
3a KpUTEpiSMM 4acToTu YepryBaHb Ta BeanocepeaHbol
yHacTi y XipypriYHUX BTPYYaHHSIX.

06roBopeHHsA

Pesynbratn, ski ogepxanu, 36iraloTbca 3 AaHUMU Jo-
CTiKEHb, WO NPUCBAYEHi NOpyLUEHin Temi. Tak, npaus
J1. Bereau npucesiyeHa NCYUXOMOTYHUM 0COBIMBOCTAM
€MOLiHOro BUrOPSIHHA NikapiB PisHMX cnevjiansHoCTeN
[4]. ABTOpKa 3AiicHMNA [OCMIAXEHHSA 3@ LOMOMOrOK
OnuTyBanbHWKa eMOLIAHOTO BUMOPSIHHS 3@ METOAMKOH
K. Macnau. Y pesynsrati BCTAHOBMEHO NOLUMPEHICTb PI3HNX
KOMIMOHEHTIB €MOLLIIHOTO BUrOPSIHHS Y CEPeaHbOMY Ha PiBHi
marxe 50 %. [JocnigHuusa 3ayBaxuna, WO cnewianicty,
AKi HafalTb eKCTPEHY MEeOMYHY OOMNoMory (MeauumHa
HeBIOKIaZHWX CTaHiB, aHECTE3IONOrK, HeMpOXipyprvi TOLLO),
GiNbLU CXWMBHI 0 BUHWMKHEHHS! EMOLINHOTO BUCHAXEHHS,
OCKirNbKW y LA rpyni aHanisaoBaHWI NOKa3HWK OyB BUCOKWM
y 63 % pecnoHzeHTiB [4].

Y nocnimkenti H. O. TepeHay Ta cniBaBT. BCTAHOBMNEHO
3Ha4Hy MOLUMPEHICTb NPOMECIHOTO BUrOpsHHA cepeq ni-
kapiB [13]. HaykoBLi BU3HaY1IM AOro SIK 0AHY 3 NPOBIQHUX
npobrem y BITYM3HSHII CUCTEMI OXOPOHW 3A0POB’S. ABTOpU
3p06WNM BUCHOBOK, LLIO OOHWM i3 haKTOpIB pU3NKy BUHMK-
HEHHS MeHTanbHMX NpobreM, acoLjiiioBaHmX i3 NPOdeCiHM
CTPECOM, € BUCOKi MOKa3HWKW CMEPTHOCTI cepep naLlieHTiB
BiOZiNeHHs, i, Ha Xanb, Le € JO0BOITi YaCTUM Y Helpoxipyp-
rivHil npakTyui. Kpim Toro, 4OCRIAHMKM NoKasanw, Lo xiHova
CTaTb | MEHLUUIA Bik, @ OTXe i cTax poboTh € NpeancnoanLyi-
MHUMM chakTopamu Ans BUHUKHEHHS CTaHIB NPOeCiiHoro
BuropsiHHg [13]. Lle gewo cynepeunTb pesynsratam, Lo
ofepXany nig Yac HaLoro JOCTiMKeHHS. Taki po3bikHOCTI
MOXHa MOSICHATW CreLmdiYH1MM yMOBaMK MpaLli B LIEHTPI
Hevipoxipyprii, O CYTTEBO BiAPI3HAOTLCA Bif yMOB poboTy
{HLLIMX 3aKnagiB 3 HagaHHA MeauyHoI JOMOMOTI.

Llett BACHOBOK NifTBEPMKYIOTb METaaHaniaw, ki 3ainc-
Hunm |. Zaed et al. [14,15]. MpaLi ux HaykoBLiB NPUCBAYEHO
BM3HaYeHHI0 0cobnMBOCTEl NPosiBiB NPOdECinHOM BUro-
PSHHS Cepe HeMPOXIpYPriB-MPaKTUKIB | HEAPOXipypriB-pesu-
[IeHTIB — Moroaux creLianicTis, ski nepebysatoTb Ha eTani
OTPVUMaHHS BIAMOBIAHOI Nikapcbkol NiLeHsii. MpoaHanisy-
BaBLLN LLICTb BEMMKUX JOCHIIKEHD i3 3ararnibHO KiflbKiCTHO
pecnoHaeHTiB noHag 3000, aBTopy 3po6MnM BUCHOBOK, LLIO
ABMLLIA BUTOPSHHS 3adpikcoBaHi y 45,4 % monogux nikapis i
y 51,1 % nikapis, siki Manu Tpusany npaktuky [14,15].

MiABULLEHMI PU3MK BUHWKHEHHS CTaHiB NPOMECINHOTO
BUTOPSIHHA cepep creLianicTiB HeMpOoXipypriYHoro npodi-
o Takox nigTeepaxytoTb M. T. Neal Ta M. K. Lyons [16].
ABTOpPW BCTAHOBWIM, L0 NOLUMPEHICTb LMX CTaHIiB cepeq
nikapiB-HenpoxipypriB Bapitoe Bia 27 % po 57 %. Cepen
chakTopiB, IO X CMPUYMHAIOTL, OOCMIQHWKM BU3HAYMAM
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FOCTPOTY CTaHiB NaLieHTiB HENPOXIPYPriYHUX Big4ineHb, Bu-
COKMIA PU3NK BUHUKHEHHS BTOPUHHUX (HEPIAKO STPOreHHMX)
YCKMagHeHb i BUCOKY aAMiHICTPaTMBHY BiAnOBiAamnbHICTb.
JocnigHnkn 3pobrnin BUCHOBOK, LLIO BUPILLEHHIO Liiei Npo-
6nemu CnprUsTUMYTb NCUXOOCBITHI 3aX0AW, CPSIMOBaHI Ha
noAonaHHs NposBiB NPOMECIHOTO BUTOPSHHS Ta Migsu-
LLIeHHS CTIMKOCTI 4O CTPECOBMX CUTYaLii, Ha BCiX eTanax
kap’epu cnevjanicTis [16].

BucHoBKH

1. BCTaHOBNEHO NOLLMPEHICTb EMOLLIIHOMO BUTOPSIHHS
cepea MeanyHUX NpaLiBHUKIB LIEHTPY Hedpoxipyprii 3a pis-
HUMW KOMMOHEeHTaMK: « EMoLIinHe BUCHaxeHHs» — 52,0 %,
«[enepcoxanisauis» — 40,0 %, «Pegykuia ocobuctux
pocsirHeHby — 50,0 %. Lle cBigunTb Npo BUCOKMIA piBEHb
CTPecy, SIKMN HEraTMBHO MO3HAYAETLCA HA MEHTArbHOMY
300pOB’i 0BCTEXEHOTO KOHTUHIEHTY.

2. Pu3uK po3BUTKy EMOLLIHOTO BUrOpsIHHSA cepef ocib,
3anyyeHnx 40 AOCTIMKEHHS, NiABULLYBABCS 3i 36iMbLLUEH-
HSIM poBOYOro HaBaHTaxeHHs, POBOYOro CTaxy Ta cTaxy
poboTu y LieHTpi. AGCONKOTHNI PaKTOP PU3NKY EMOLLIIHOTO
BUropsiHHA — poboTa Ha nocagi nikaps-Henpoxipypra.

3. MepcnekTBHUM € po3pobneHHs ncuxotepane-
BTUYHMX 3aXOAiB, LLO CNPSMOBAHi Ha NOAOMAaHHS NPosBIB
€MOLNHOrO BUrOPSIHHSA Y MEAWYHUX MpaLiBHUKIB i Nigsu-
LLEHHS IXHBOI CTINKOCTi 1O CTPECOBMX YMOB POOOTH LIEHTPY
Hewpoxipyprii.

MNepcnekTBM NOAAABLIMX AOCAIAKEHb MONAralTb Yy
BU3HAYEHHI piBHS NpodheciHoi Ae3apanTauii MeguyHuXx
npaLiBHYKIB Anst po3pobneHHs 3axX0/iB NCMXoTepaneBTHy-
HOI KOpeKLjii CTaHIB NPOECIIHOMO BUrOPSHHS.
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DOL: 10.14739/2310-1210.2024.6.309034 (DyHAa MEHTaAbHI AOCAIAXKEHHSA

MoHiTop1Hr BAaCcTUBOCTEN NOXiAHMX 1,2,4-Tpia3ony
LLLOAO CTBOPEHHA OpUriHaAbHUX aHTUMIKPOOHUX npenapartiB

A. |. Kyuepenko®*AF 10, B. KapneHko®*1AC0 M, B. OrnobaiHa®@358C, B, B. 3aXapCbkuin®2B8C0,

M. B. BinaH®28¢, 0. M. Kynienko®28C, |, B. bywyesa®*ECEF B, B. MapueHko®ACF

13anopisbKuit AePXaBHUI MEAUKO-GapMaLEBTUUHWIA YHIBEPCUTET, YKpaiHa, 2AHINPOBChKUI AEPXaBHMWIA arpapHO-eKOHOMIYHUI YHIBEPCUTET,

YkpaiHa, *4opHOMOPCHKUIA HaLioOHaAbHWIA yHiBEpCuTET iMeHi MeTpa Moruan, M. Mukonais, Ykpaita

A - KOHUENLiA Ta AU3arH AOCAIAKEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTalisn AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

Merta po60T1 — KOMMIIEKCHE BUBYEHHS aHTUMIKPOGHIX BNaCTUBOCTEN HOBUX NOXIAHWX 1,2,4-Tpia3ony 3a LONOMOro iHCTPYMEHTIB
in silico Ta in vitro JOCMIIXEHb.

Marepiaan i metoau. Bukopuctanu KOMM'toTEpHi METOAM MOLLYKY CMOMYKW 3 BUPaXeEHOK aHTWbaKTepianbHOKW akTUBHICTHO,
in silico nocnimxeHHs 3 3aCTOCYBaHHSIM MONEKYNSPHOMO JOKIHrY (peuentopu 6eTa-naktamasa knacy A (PDB id: 1n9b) i 6e-
Ta-nakramasa knacy A SHV-1 (PDB id: 2zd8)) Ta in vitro gocnigxeHHs Ha 16 Bugax mikpoopraHiamis. icns Lboro ans crnomnyk,
L0 NpowwK in silico aHanis, 3giicHUNK in Vitro [OCAIMKEHHS HA aHTUMIKPOBHY akTUBHICTb. MiCs NiAroTOBKM PO3YMHIB Pi3HMX
KOHLEHTpaLin Yepe3 24 roguHu piCT KynbTypy BUMIPSAIKM 32 30HAMbHOHO LLKAMO AN 34ATYBaHHSA PO3MIPIB 30H MPUTHIYEHHS!
pocTy MikpoopraHismie (Antibiotic Zone Scale-C, mogens PW297, IHais), Bukopuctanu nporpamHe 3abesneyeHHs TpsDig2
(2016, F. James Rohlf). CtaTucTU4HO pe3ynbTaTi JOCRIQKEHHS OnpaLtoBani 3a JOMNOMOrO NPOrpamHoro 3abesneveHHs
Statistica 13 (StatSoft Inc., CLLA).

PesyAbtatn. 3a pesynsratamm MONEKynsipHOro [OKIHrY, COonyku 2 i 7 MakTb CUMbHY adiHHICTb 3B'3yBaHHs 3 (hepMeHTamMu
knacy A, TOMy BOHW MOXYTb 6YTW edheKTMBHUMM Nif Yac nikyBaHHs iHeKwii, cnpuunHeHoi K. pneumoniae. Mopsiiok 3poCTaHHst
MPOrHO30BaHOI CMOPIAHEHOCTI 3B'A3yBaHHS Yepe3 po3paxoBaHy OLiHKy Lwoao depmeHnTie TEM i SHV takuit: cnonyka 4 < cnony-
ka 3 < cnonyka 1 < cnonyka 7 < cnonyka 2. BctaHoBunm, Lo gocnimkeHi Ximivri cnonyku 1—4, 7 iHribytoTb 3poCTaHHs KOMOHii
GaraTbox BUAIB MikpoopraHiamiB cimelictBa Enterobacteriaceae, Morganellaceae, Pseudomonadaceae, Enterococcaceae,
Staphylococcaceae i Bacillaceae.

BucHoBKu. BriepLue gocnignnm komnnekcHy iHribysanbHy gito ximiyHnx crnonyk 1-4 i 7 wopgo 16 wramis 6akTepiit. BctaHoBneHo
BUpaxeHy aHTUbakTepianbHy Ajto cnonyk: cnonyku 1 — wopo 13, cnonykm 2 —wopo 9, cnonyku 3 — wopo 10, cnonyku 4 — woao 7,
cnonykw 7 — wogo 10 3 16 gocnimKkeHnx Nonipe3ncTeHTHNX WTamis BakTepin.

KatouoBi croBa:
MOXiAHi
1,2,4-tpiasony,
6ionoriuHa
AKTUBHICTb,
aHTUMiKpobHa
Aifl, AOCNIAKEHHS
in silico, in vitro.
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Monitoring the properties of 1,2,4-triazole derivatives for the development
of original antimicrobial drugs

L. I. Kucherenko, Yu. V. Karpenko, M. V. Ohloblina, V. V. Zazharskyi, M. V. Bilan, 0. M. Kulishenko,
I. V. Bushuieva, V. V. Parchenko

Aim. A comprehensive study on the antimicrobial properties of new 1,2,4-triazole derivatives using the tools of in silico and in vitro
studies.

Materials and methods. Computer search techniques were used to find a compound with a strong antibacterial activity; in silico
molecular docking (receptors for class A (PDB id: 1n9b) and class A SHV-1 (PDB id: 2zd8) beta-lactamase) and in vitro studies on
16 types of microorganisms. Then, the in silico analyzed compounds were tested in vitro for antimicrobial activity. After preparing
solutions of different concentrations, the culture growth was measured on a zonal scale for detecting sizes of microbial growth
inhibition zones after 24 hours (Antibiotic Zone Scale-C, model RW297, India) and a TpsDig2 software (2016, F. James Rohlf).
Statistical analysis of the study results was carried out using the Statistica 13 software (StatSoft Inc., USA).

Results. From the results of molecular docking, a strong binding affinity to class A enzymes has been found in compounds 2, 7, so
they could be effective in the treatment of infection caused by K. pneumoniae. The ascending order of the predicted binding affinity
through the calculated score for TEM and SHV enzymes was as follows: compound 4 < compound 3 < compound 1 < compound
7 < compound 2. According to our results, the studied chemical compounds 1-4, 7 inhibited the growth of many microbial species
of the Enterobacteriaceae, Morganellaceae, Pseudomonadaceae, Enterococcaceae, Staphylococcaceae and Bacillaceae families.

Conclusions. For the first time, studies on the complex inhibitory effect of chemical compounds 14, 7 were conducted using
16 bacterial strains. Evident antibacterial effects of the studied compounds have been established: compound 1 against 13,
compound 2 - 9, compound 3 — 10, compound 4 — 7, compound 7 — 10 out of 16 tested polyresistant bacterial strains.

BukopucTaHHs npoTMMIKpo6HUX nNpenapartiB y KMiHiYHin yac 60poTbOM 3 pisHNMK iHcbekLismu. Li nikn gonomaratoTb
NPaKTULi — KIKOYOBUIA eNeMEHT Cy4acHOi MeOULMHY, Lo CYTTEBO 3HWU3UTU CMEPTHICTb Bif iHpeKUiNHMX XBOPOO,
CMPUSIE LINPOKOMY CMEKTPY MOXIMBOCTEN e(heKTUBHO MOKPALLMTK NiKyBaHHS CKNagHWX 3aXBOPIOBaHb, a TaKoX
NPOTUZISTY PIBHOMAHITHUM IHEKLIAHAM 3aXBOPHOBAHHSM 3abe3neunTn ecpekTUBHY NIATPUMKY Mig Yac XipypriyHUX
[1]. AHTUMIKPOGHI 3acOBK € OCHOBHUM KOMMOHEHTOM nif, onepauiit Towwo [2]. AHTUMIKPOGHI Niky cnpuUsiioTb NPUrHi-

Keywords:
1,2,4-triazole,
biological activity.
antimicrobial effect,
in silico, in vitro.
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YEHHHO pocTy ab0 NOBHICTHO 3HWLLYYHOTb MaTOreHHi Mikpoop-
raHiamun. OTxe, Lii 3acobu € BaXXNMBOKO CKMaA0BoIo i Yac
nikyBaHHS! iHGeKLiHMX XBOPOD, ane ixHs epeKTUBHICTb 3
4acoM MOXe 3MEHLLYBaTUCh. 3anexuTb L eeKTUBHICTb
He nuie Big BiANOBILANBHOMO BUKOPUCTAHHA aHTUMI-
kpobHoro npenaparty, ane i Big abcomtoTHO 00'EKTUBHOTO
MoKa3H1Ka — PE3NCTEHTHOCTI MikpoopraHiamis [3].

Pe3nCTEHTHICTb 4O MEBHMX aHTUMIKPOOHUMX 3acobiB
BW3HAYalOTb K BiLCYTHICTb OYiKyBaHOMO TepaneBTU4HOIO
edekTy nig yac ix BukopuctaHHs. To6To nikapcbki npe-
napaTty nepectaroTb BbuBaTtu BakTepii abo npurHivysaTtm
iX po3MHOXeHHs1. CTiliKicTb BakTepiit (PopMyeTbCS, AKLLIO
BOHW TpuBanui yac nepebysatoTb nig BNAVBOM aHTU-
6akTepianbHoro npenapary. 3ayBaxumo, WO Npu LboMy
crocTepiraroTh 3arnbens NeBHoi YacTki BakTepilt, ane iHwa
YacTvHa NpoLOBXKYE iCHYBATW, PO3MHOXYBATUCS | HabyBaTy
CTIKOCTi [10 LIbOro aHTMMiKpoBHoro 3acoby.

Cuctema oxopoHw 30opoB’s Ykpaitu Mae GyTu rotosa
[0 MPOTUCTOSHHSA Pi3HUM IH(DEKLIMHIM 3aXBOPIOBaHHAM,
He3BaXaloun Ha CKnagHi YMOBY BilHW, B SIKUX HUHI nepe-
6yBae kpaiHa. 3a cnoBamu kepiBHuKa odicy BcecBiTHBOI
OpraHisavji OXOpOHU 3[OPOB’sl, «BHACIIAOK MOBHOMACLL-
TabHOI BilHM B YKpaiHi 3pocTae TskKicTb nepediry 3axBo-
ptoBaHb, a TaKoX 30iNbLUNIacs 3aXBOPIOBAHICTb HA OKPEMI
iHekuinHi xBopobu» [4]. LieHTp rpomapchbKoro 340poB's
LomicsLs nybnikye cTatUcTUYHy iHopmaLiio Npo noLum-
peHicTb B YkpaiHi pisHNX iHdeKuiiHX XBopob, 3okpema
FOCTPUX KULLKOBUX IHDEKLINHMX 3aXBOPIOBAHD, LUMMENbO3Y,
nenTocnipo3y, NpaBLs, KaLLntoka, AudTepii, MEHIHTOKOKOBOI
iHCbeKLii, BIPYCHOTO MEHIHTITY, KOpY, KPacHyXu, BipyCHIX re-
natuTie, rpuny Towwo. Kpim Toro, enigemionoriyHa cutyauis
06TsKyETHCA 300H03aMW. Tinbku 3a M'ATb MicsiLis 2024 poky
(civeHb — TpaBeHb) 3a NepenikoM iHdeKLinHIX XxBopob 3ape-
€CTPOBaHO 30iNbLUEHHS KiNbkocTi BUNaakiB Ha 1,5-38,1 %.

Tomy po3pobreHHs HOBUX MOMEKyn, Lo XapaKTepu-
3yBaTUMYTbCS MOKPALLEHNM MOKA3HWUKaMU aKTUBHOCTI, €
3aBXAW aKTyanbHUM 3aBLaHHAM (hapMaLeBTU4HOT HayKy.
Y LbOMY KOHTEKCTI ik MepCneKTUBHI BU3HAYal0Tb NOXiaHi
1,2,4-Tpiasony, siki npoTArom 6araTbox pokiB € 06’ekTOM
HaykoBuX CTyfii [5,6]. AHTUMIKpOGHa akTWBHICTb 1,2,4-Tpi-
asonie foBori 4obpe focnimkeHa, ane i Cromnyku MakTb
TEeHAEHLi0 40 30iNbLUEHHS KINbKOCTi aKTUBHMX MOJIEKYI.
Cepep noxigHux 1,2,4-Tpiasony € cromnyku, siki xapaktepu-
3yK0TbCS CUMBHUMK NPOTUMIKPOGHUMU BNACTUBOCTAMMY, i
TOMY MOXYTb OyTV aKTUBHUMM (apMaLEBTUMHUMM iHrpe-
pieHTamu (A1) noTeHLinHUX NikiB.

XimiyHa MoaudikaLis pe4oBWH LUASXOM 3MiH (DYHK-
LioHanbHoro cknagy abo Ao[aTKoBOTO BBEAEHHS Pi3HMX
3aMICHUKIB — KITHOHOBUI acnekT Mif Yac CTBOPEHHS HOBUX
MoneKyn, Siki MOXKYTb CIPUSITU MOZAOMAaHHI0 PE3UCTEHTHOCTI
30YAHWKIB, LLO NOLWMPIOKTLCS [7].

MeTa po6otu

KomnnekcHe BMBYEHHS aHTUMIKPOBHMX BACTUBOCTEN HO-
BWX NOXigHUX 1,2,4-Tpiadony 3a A4ONOMOrOK iHCTPYMEHTIB
in silico Ta in vitro pocnigpxeHb.

Martepianu i MeToAH AOCAIAYKEHHA

[ocnigKeHHs rpyHTYETbCS Ha BUKOPUCTaHHI KOMM HOTEPHNX
METOZAIB MOLLYKY CMOMYKW 3 BUPAXEHOK aHTMbakTepi-

anbHOK aKTUBHICTIO, 3MINCHEHHI in Silico pocnigXeHb i3
3aCTOCYBaHHAM MOMEKYNAPHOrO AOKIHTY, @ Takox in vitro
ZocnigxeHb Ha 16 Bugax mikpoopraHiamie. EkcnepumeHT
CNPSIMOBAHUI Ha 3MEHLLEHHS! KINIbKOCTI MaHinynsivi i Jae
3MOry KOMIMMEKCHO BMBYWTK @aHTUMIKPOOHI BNacTMBOCTI
HOBUX MoXigHux 1,2,4-Tpiasony (puc. 1).

Ha nouatky gocnigxeHHs 3 ximiyHoi 6a3u noxia-
Hux 1,2,4-tpiasony (1000 cnonyk) obpanu 8 cnonyk i3
MOTEHUINHOK aHTMGaKTepianbHOK aKTUBHICTIO 3a [0-
nomoroto GioiHdopmauinHnx 3acobis (ADME-inktpy,
QSAR-aHanis).

MonepeaHbo 3aincHUNK in Silico [OCAILKEHHS CNONYK,
AKi nepeTBopeHi Ha 3D-dhopmat 3a gonomoroo Spartan
14. Habip B3LYP i 6-31G* BukopwucTanu sk 6asoBuii ans
onTUMI3aLii JOoCMimpKyBaHUX CMOMyK, a TaKkoX oTpumani
HW3Ky AECKPUNTOPIB ANs HAaCcTynHoro gocnimkerns. Lii ge-
CKpUNTOpM — HalBMLLiA 3alHsATa MonekynsipHa opbitansHa
eHepriai (E, o), HaMHIKYa He3alHATa MorekynapHa op6i-
TarbHa eHepris (E ), eHepreTniHa LwinuHa, AunonbHui
MOMEHT, NoLLa NoMnspHOI NOBEPXHI, MiNOMiNbHICTb, AOHOP
Ta aKuenTop BOAHEBOro 3B'a3ky. ONTUMI30BaHi cnomnyku
OonpaLiloBanu, 3acTocyBaBLLUM IHCTPYMEHTarbHE NporpaMHe
3abe3neqeHHst AutoDock [7] anst nepeTBopeHHs Ha hopmat
*.pdbqt nepen po3paxyHkoM [OKIHTY 3a OMOMOIOK Mpo-
rpamHoro 3abeaneveHHs AutoDock Vina [8].

PeuenTtopu (Beta-naktamasa knacy A (PDB id: 1n9b)
[9] i Beta-naktamasa knacy A SHV-1 (PDB id: 2zd8) [10])
onepxanu 3 6aHKy AaHux 6inka 3 po3ainbHOK0 30aTHICTIO
0,90 A ta 1,05 A BignosigHo. Lii peienTopu onpavosany,
BMKOPUCTaBLLIM NporpamHe 3abeaneyeHHs Discovery studio,
LUMSIXOM BUAANEHHS MONEKYN BOAW, HEBEMNUKUX MOMEKYTT,
3aBaHTaXXEHWX Pa3oM i3 peLienTopamu; 36epernu y opmari
*.pdb. AKTUBHI LieHTpK B 06pobneHunx peLienTopax BU3Ha-
4nnn 3a [ONOMOrOK0 NporpamHoro 3abesnederHs AutoDock
nepeq AokiHrom. MporHo3oBaHa citka Ans ABOX peLenTopiB
BCTaHOBMeHa Tak: ueHTp (X = 2,890877, Y = -27,231308
i Z = 46,482723) ons Gera-naktamasu knacy A (PDB id:
1n9b) (puc. 1, 2), a ueHtp (X = 23,809919, Y = 29,185145
i Z =3,684532) (puc. 3, 4) BcTaHOBNEHO ANns beTa-nakTa-
ma3un SHV-1 knacy A (PDB id: 2zd8) i Toro camoro po3mipy
(X=40,Y =40iZ = 40); intepsar, wo fopisHiosas 1,00 A,
ofHakoBwWiA Ans obox uinew i 36epexeHuin y dopmari
*.pdbaqt. MigrotoBneHi niraHAW Ta peLenTopy fOoKyBanm 3a
ponomoroto AutoDock Vina, o6 pospaxyBati adiHHIiCTb
3B'A3yBaHHSA Ta CnocTepiraTy TUnW He3B'a3yBarbHUX B3ae-
MOZiN MiX KOMNIIeKcamu, Lo aHanisyBanu.

Y pesynerati 06panu noTeHLAHI crionykv-nigepu ans
in vitro pocnimkeHs (puc. 2). Cnonykun pecuHTE30BaHO 3a
onucaH1umMm paie metogukamm [11,12].

Micns uboro Ans cnonyk, Wo Nponwnu in silico aHa-
ni3, 3@incHUNK in vitro OCNIMKEHHA HA aHTUMIKPOOHY
aKTUBHICTb. [0TyBanu eTaHoOMbHUI eKCTPaKT Crnonyk 1-5
y poseegehHi 0,1 %, 0,5 % i 1,0 %. 3 dinsTpyBansHoro
nanepy Bupi3anu guckv (giametp — 6 MM), HacudyBanu
eKcTpaKTamu Ta BUCYLLYBarnu B namiHapHin wadi (LAM 2 k,
PORSA-Ukraine).

AHTUOaKTEpIanbHy aKTUBHICTL PI3HUX KOHLEHTpaLii
cnonyk 1-5 Bu3Havanu gucko-gudysiiHUM MeTogoM
3 enizootnyHumun (Enterobacter cloacae, Enterobacter
aerogenes, Enterococcus faecium, Enterococcus faecalis,
Klebciella ozaenae, Klebciella rhinoscleromatis, Morganella
morganii, Proteus vulgaris, Pseudomonas aeruginosa) Ta
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PecuHtes cnoayk

AHTH6aKTepianbHe AOCAIAKEHHS
in silico 3 BUKOpUCTaHHAM
3acobiB 6ioiHpopmaTUKK

Bubip cnoAyku-kaHauAaTa |

Ximiuna 6aza

cnoAyK

Pe3yabTart ouiHlOBaAU 32 AONOMOIOHO
AiHiliku Antibiotic Zone Scale-C
Ta nporpamu TpsDig2

16 poarH MikpoopraHizmiB:
Enterobacteriaceae, Morganellaceae, Pseudomonadaceae,
Enterococcaceae, Staphylococcaceae, Bacillaceae

Puc. 1. CTpyKTypHa cxema AoCimKeHHst aHTbaKTepianbHOi akTUBHOCTI COMyK.
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Puc. 2. CTpyKTypu NOTEHLiHMX Crionyk-niaepiB Ans in vitro AocnigkeHb.

eTanoHHumm (Proteus vulgaris UNCSM-011, Escherichia
coli ATCC 25923, Salmonella typhimurium UNCSM-014,
Staphylococcus aureus UNCSM-017, Bacillus subtilis ATCC
6633) LuTamamu MikpoopraHiamis. |13 4O60BUX KymnbTyp LUX
MIKPOOpraHi3miB roTyBanu 3aBKCb, B SKill KiNbKiCTb 6ak-
Tepinn (1,5 x 108 KYO (konoHieyTBOptoBanbHUX OAMHWLb)
3a CTaHZapTOM KanamyTHOCTi) BU3HaYanm 3a JOMoMOrow
neHcutometpa DEN-1 (IaTsis, ma6n. 1).

Hapani 3aBvcb piBHOMIPHO BUCiBanu B YaLukw eTpi 3
Mueller Hinton Agar (Himedia). Ha nosepxHto cepegosuLla
3 iHOKYNSITOM CTEpUIbHAM MiHLETOM pO3Knagani AucKu
(miameTp — 6 MM, JOTPUMYIOYMCH BIACTaHI MiX AMCKaMu K
MiHiMym 24 MM, Big kpaiB yaLukm [NeTpi — 15 Mwm), ki npo-
COYyBanu niaroToBMNEHUMI EKCTPaKTaMu, Ta KynsTUBYBani
B TepmocTati TCO-80/1 y nepeBepHyTOMY AOrOpW OHOM
nonoxeHHi 3a Temneparypu 37 °C npoTsrom 24 roguH.

£IK MO3UTWMBHUIN KOHTPOMNb BWKOPWUCTanu AWUCKK 3
10 MKr CTpenToMiLmMHy — aHTUBIOTKKa, Lo YTBOPHETLCS
B MPOLECi KUTTERIANBHOCTI NPOMEHUCTUX rpubiB pogy

3anopisbkuint MeguaHnii xxypHan. Tom 26, Ne 6(147), nuctonag — rpyaeHs 2024 p.

Tabauua 1. BuB4eHHst TakCOHOMIYHOTO cknady 16 BuAiB MikpoopraHismis

Enterobacteriaceae Enterobacter cloacae 1

Knac

Gammaproteobacteria
Enterobacter cloacae 2
Klebsiella pneumonia ssp. rhinoscleromatis
Klebsiella pneumonia ssp. ozaenae 1
Klebsiella pneumonia ssp. ozaenae 2
Klebsiella pneumonia ssp. ozaenae 3
Klebsiella aecrogenes

Salmonella enterica subsp. enterica
(typhimurium) UNCSM-014

Escherichia coli ATCC 25923
Proteus vulgaris UNCSM-011
Morganella morganii
Pseudomonas aeruginosa
Enterococcus faecalis

Morganellaceae

Pseudomonadaceae
Bacilli Enterococcaceae
Enterococcus faecium
Staphylococcus aureus UNCSM-017

Bacillus subtilis ATCC 6633

Staphylococcaceae
Bacillaceae
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Tabauusa 2. PospaxyHkoBa OLiHKa, aMiHOKUCIIOTHUIA 3auLLOK i TUNKU B3aemopint 6e3 38’a3yBaHHa 1n9b

AMiIHOKWCNOTHI 3anMLLKK Ta He3B’AA3yBanbHi B3aeMopii

TinpodhoBHi: ILE A:33, LEU A:30, PRO A:29, PRO A:27, MET A:46, LEU A:286, ALAA:59, ALA A:285; nonsipri: GLN A:32, GLN A:28, THR A:58,

SER A:26; ioHizoBaHi: HeratnHo — GLU A:31, GLU A:48, GLU A:288

TippodpoBHi: ILE A:33, LEU A:30, PRO A:29, PRO A:27, ALAA:285, LEU A:286, LEU A:57, MET A:46, ILE A:282; nonsipHi: GLN A:32, GLN A:28, HID
A:289, THR A:58, SER A:26; ioHizoBaHi: nosutueHo — ARG A:292, HeratueHo — GLU A:31

TippodpoBHi: ILE A:33, LEU A:30, PRO A:29, PRO A:27, ALAA:59, ALA A:285, MET A:46, ILE A:282, LEU A:286; nonsipHi: GLN A:32, GLN A:28, HID
A:289, THR A:58, SER A:26; ioHisoBaHi: HeratuaHo — GLU A:31, GLU A:48, GLU A:288

TippodpoBHi: ILE A:33, LEU A:30, PRO A:29, PRO A:27, TRP A:60, ALAA:59, ALAA:285, ILE A:282, LEU A:286, MET A:46; nonsipHi: GLN A:32,
GLN A:28, HID A:289, THR A:58, SER A:26; ioHisoBaHi: noantuneHo — ARG A:292; HeratneHo — GLU A:31

TippocpobHi: LEU A:30, PRO A:29, PRO A:27, ALAA:284, ALA A:285, ILE A:282; nonsipHi: GLN A:32, GLN A:28, GLN A:278, HID A:289, SER A:26,

SER A:36; ioHizoBaHi: HeratneHo — GLU A:31

Tippodpo6Hi: LEU A:30, PRO A:29, PRO A:27, LEU A:286, ALA A:280, ALA A:284, ALA A:285, ILE A:282; nonsipHi: GLN A:32, GLN A:28, HID A:289,
SER A:26; ioHizoBaHi: nosautneHo — LYS A:34, HeratneHo — GLU A:31, GLU A:288

TinpodhoBHi: ILE A:33, LEU A:30, PRO A:29, PRO A:27, TRP A:60, ALA A:59, ALA A:285; nonsipri: GLN A:32, GLN A:28, HID A:289, THR A:58, SER

A:26; ioHizoBaHi: HeratueHo — GLU A:31, GLU A:288

Ne cnonyku | EHepris
3B’A3yBaHHsA
31n9%
(kMbx/monb)

1 -30,5553

2 -28,2986

3 -26,7076

4 -27,8045

5 -26,3433

6 -26,2470

7 -31,2168

8 -26,2973

TippochoBHi: LEU A:35, ILE A:33, LEU A:30, PRO A:29, PRO A:27, TRP A:290, VAL A:261, ILE A:287, LEU A:286, ALA A:285, ALA A:284, GLY
A:283, ILE A:282; nonsipri: GLN A:32, GLN A:28, HID A:289, THR A:58; ioHizoBaHi: noantneHo — ARG A:292, ARG A:259, HeratneHo — GLU A:31,

GLUA:48

Tabauua 3. PospaxyHkoBa OLiHKa, aMiHOKUCIIOTHUIA 3aULLIOK i TUNY B3aeMopii 6e3 38’s3yBaHHs 2zd8

AMIHOKWUCNOTHI 3aNULWKK Ta He3B’AA3yBaNnbHi B3acmopii

TippodpoBHi: LEU A:35, ILE A:33, LEU A:30, PRO A:29, PRO A:27, ALAA:285, ALA A:284; nonsipHi: GLN A:32, GLN A:28, THR A:58, SER A:26,
SER A:36; ioHizoBaHi: noautneHo — ARG A:292, LYS A:34, HeratueHo — GLU A:31, GLU A:288

TippochoBHi: LEU A:35, ILE A:33, LEU A:30, PRO A:29, PRO A:27, ALA A:285, ALA A:59; nonsipHi: GLN A:32, GLN A:28, THR A:58, SER A:26, HID
A:289, GLN A:39; ioHizoBaHi: nosutneHo — ARG A:292, HeratusHo — GLU A:31

TippodpobHi: LEU A:35, ILE A:33, LEU A:30, PRO A:29, PRO A:27, ALAA:285, ALA A:284, ILE A:282; nonsipHi: GLN A:32, GLN A:28, HID A:289,
SER A:26, SER A:36; ioHizoBaHi: noautusHo — LYS A:34, HeratusHo — GLU A:31, GLU A:288

TinpodhoBHi: LEU A:35, ILE A:33, LEU A:30, PRO A:29, PRO A:27, ALAA:285, ALA A:59; nonsipri: GLN A:32, GLN A:28, THR A:58, HID A:289, SER

A:26; ioHi3oBaHi: noantneHo — ARG A:292, HeratmeHo — GLU A:31

lippochoBHi: LEU A:286, ILE A:282, ILE A:33, LEU A:30, PRO A:29, PRO A:27, ALAA:285, ALA A:284, MET A:46; nonsipri: GLN A:32, GLN A:28,

HID A:289, SER A:26; ioHioBaHi HerateHo — GLU A:31

TippodoBHi: ILE A:33, LEU A:30, PRO A:29, PRO A:27, ALAA:285, ALAA:284, ILE A:282, LEU A:286, ILE A:287; nonsipHi: GLN A:32, GLN A:28,
SER A:26, HID A:289; ioHizoBaHi: nosutueHo —LYS A:34, HeratueHo — GLU A:31, GLU A:288

TigpochobHi: LEU A:35, LEU A:286, ILE A:33, ILE A:282, LEU A:286, PRO A:29, PRO A:27, ALA A:285, ALA A:284; nonsipHi: GLN A:32, GLN A:28,
SER A:26, HID A:289; ioHizoBaHi: nosutusHo — LYS A:34, HeratveHo — GLU A:31, GLU A:288

Ne cnonyku | EHepris
3B’A3yBaHHA
32zd8
(xMx/monb)

1 -31,5434

2 -32,2216

3 -30,8065

4 -29,2071

5 -25,8912

6 -24,6268

7 -29,7598

8 -26,7034

linpodobHi: LEU A:35, LEU A:30, LEU A:250, ILE A:287, TRP A:290, ILE A:33, ILE A:282, LEU A:286, PRO A:29, PRO A:27, ALAA:280, ALA
A:285, ALA A:284; nonsipHi: GLN A:32, GLN A:28, HID A:289, SER A:26; ioni3oBaHi: noantmeHo — ARG A:292, LYS A:34, HeratuBHo — GLU A:31,

GLU A:288
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Streptomyces [13]. Yepes 24 roanHmn picT KynbTypy BUMI-
PSNN 3@ 30HABHOK LUKANOK ANs 34MTYBaHHS PO3MIpIB
30H NPUrHIYeHHs pocTy MikpoopraHiamia (Antibiotic Zone
Scale-C, mopenb PW297, IHgis), Wnsxom BU3HAYeHHs
OINSHKK NPUrHIYeHHs POCTY MIKpOOpraHi3aMiB HaBKOMo
Jvckis, Bu3Hadvanm B minivetpax (E. A. Tendencia, 2004;
V. V. Zazharskyi et al., 2019). BukopucTtanu nporpamte
3abe3neyenHs TpsDig2 (F. James Rohlf, 2016).

MoBepx nocigiB HaHocunu gucku (n = 8), Hacu-
YeHi BiZNOBIAHMMU CMUPTOBMMM PO34YMHAMMU CMOMYK
(mabn. 1).

CTaTUCTUYHO KinbKiCHi pesynbTaTit [OCHIgKeH-
HSl ompaltoBanu, 3acTocyBaBlUW nporpamHe 3abes-
nevyeHHs Statistica for Windows 13 (StatSoft Inc.,
Ne JPZ8041382130ARCN10-J). Po3paxyBanu cepenHe
3HaueHHs Ta CTaH4apTHe BigxuneHHs (x + SD). BigmiHHocTi
MiX 3HAYEHHSIMI B rpynax KOHTPOIO Ta AOCHiAY BiU3HaYanm
3a 40nomoroto TecTy ThtokKi, Aie BiAMIHHOCTI BU3Ha4atoThb sk
BiporigHi npu p < 0,05 (Bpaxosyroumn nonpasky BoHdep-
poi). [aHi B Tabnuusx HaBegeHi sk X + SD (cTaHgapTHe
BiZXMNEHHS).

Pe3yabTati

Mig Yac uboro JocnimKeHHs NpoaHanisoBaHo came rpam-
HeraTuBHi (hakynbTaTBHO-aHAePOOHI NanMyKkonoaioHi 6ak-
Tepii rpynu Klebsiella, oCKinbki ix BU3HAYEHO 5K JOCTATHBO
natoreHHi. Okpemi LTamu BakTepiit MaKoTb NOMiPE3NCTEHT-
HiCTb A0 GaraTboX aHTUGIOTUKIB, LLIO CIPUYMHEHA HASIBHICTIO
R-nna3smiau; kpim TOro € Wtamu, SKi xapakTepusytTbes
CTiKicTo Ao kapbaneHeMiB BHACIiAOK HAasiBHOCTi kapbane-
HeM-rigponisytoumnx 3-naktamas. Kancyna, wwo opmyeTtses
uMmmM GakTepismu, Takox € hakTopoM natoreHHocTi [14].
Klebsiella pneumoniae — opnH 3i 30yAHUKIB NHEBMOHIi, @
TaKOX iH(DEKLiN cevyocTaTeBoi cMCTEMH, THiIHUX abcLecis
neviHku, cenesiku [15].

Tomy 3giicHUNM MONEeKYNsAPHWA [OKIHT HA hepMeHTax
B-naktamasu: class A beta-lactamase (PDB: 1n9b) Ta
SHV-1 class A beta-lactamase (PDB: 2zd8), ski matoTb
K. pneumoniae.

3rigHo 3 pe3ynsratamu JOKIHrY, Lo HaBeaeHi B mabu-
yi 2, cnonyku 2, 3 i 4 3i CXOKUMU eHeprismMu 3B'a3yBaHHS
(-28,2986 kMx/monb, -26,7076 kx/monb Ta -27,8045
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Puc. 3. Mepesxa B3aemopiit Mix hepmeHToM B-naktamasu class A beta-lactamase (PDB id: 1n9b) Ta cronykamm 1, 7. HeraTuBHO 3apsifxeHi 3anuLUKv nokasaHi YepBOHWM, NONSIPHi

— BraknTHUM, rigpochobHi — 3eNeHUM KOnbOpPOM.

K[K/MOMb BiANOBIAHO) 3B'AA3YIOTLCA 3 YOTUPMA aMiHOKUC-
notamu (GLN, HID, THR, SER); cnonyka 6 i3 nokasHukom
3B’A3yBaHHs -26,2470 k[hx/mMonb 3B'A3yeTbCs 3 TpbOMA
amiHokmenotamm (GLN, HID, SER); a cnonyku 1§ 7 manu
HanMeHLWy eHeprito 38'A3yBaHHsA (-30,5553 k[x/mMonb
Ta -31,2168 k[x/Monb BignoBiAHO), WO Aano niacTasu
BBaXaTu iX HaedeKTUBHILLMMKU NPOTWU MIKPOOPraHiamis
SHV 3 yotupma amiHokucnotamm (GLN, HID, THR, SER),
3B'A3aHMMU 3 HAM Mif Yac MPOLECy CTUKYBaHHS.
BctaHoBunu, WO aTomMu ankinbHoro 3amicHuka B 4
nonoxeHHi 1,2,4-tpiasonbHoro aapa cnonyku 1 6epyTb
y4acTb y B3aemogii 3a 0nomMoroto rigpocobHWX B3aemogii
3 amiHokucnotHumu 3anuwkamm GLU A:31, GLU A48,
GLU A:288. ApomatuyHi 3amicHuku Ta 1,2,4-Tpia3on 38's3y-
Banucs Hacamnepes rippoobH1MK B3aeEMOoAiMY, @ aTom
®nyopy Ta NipyarHOBE KinbLE — NOMSPHUMM KOBANEHTHUMM
38’askamu 3 amiHokucnotammn GLN, THR, SER (puc. 3).
Ha puc. 3 ona cnonykn 7 nokasaHa NOBEpXHsl, Ha-
MarboBaHa HABKOMO aKTUBHOIO LIEHTPY 3 YepryBaHHsM
rigpocdhobHMX i NonsApHMX B3aemMogiii. BcTaHoBneHo, Lo
CTPYKTYpa HalaKTUBHILLOrO iHribiTopa y HaiiMOBIpHILLil
[OKOBaHil KOHOpMaLLii € KOMMIEMEHTapPHOK aKLENTop-
Hiit / LOHOPHI 06nacTi NONSPHOrO 3B'A3KY aKTUBHOTO CanTy;
OTXe, OCHOBHUM CTPYKTYPHUM ENIEMEHTOM € eCTEePHWUIA
3anuLLIOK KapbOKCUMBHOT KNCNOTY Ta (heHin y 4 NonNoXeHHi
1,2,4-Tpiasony. Lle nae nigctasm 3pobuTi BUCHOBOK Mpo
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MEPCNEKTUBHICTb CTPYKTYPHOI MoaudikaLii uboro siapa
32 YETBEPTUM MONOKEHHSM i anKiNbHUM 3anMLWKOM Mpu
kapbOKCUIBHIN rpyni.

Y mabnuyji 3 HaBegeHO MOKa3HWKW OOKIHTY CronyK 3
aMiHOKMCIOTamMy, WO NoB's3aHi 3 iHribiTopom SHV-1 class
A beta-lactamase (PDB id: 2zd8), Ta ixHiMu amiHokucnoT-
HAMW 3anuLLKaMK, a TakoX B3aemopii 6e3 3B'a3yBaHHS.
3rigHO 3 JaHuMK, WO HaBedeHi, cnonyku 2 Ta 7 MaTb
HaWHWKYi MOKa3HUKK 3B'A3yBaHHs (-32,2216 k[hx/mornb Ta
-29,7598 k[x/monb). Lie aae nigcraem 3pobuTti BUCHOBOK,
LLO BOHU € HanetheKTUBHILLMMM NOTEHLNHUMK B-nakTam-
HUMW aHTWGIOTUKaMK ceper iHLIKX, SIKi BUBHUIN.

[ip yac aHanisy monekynspHoro AOKIHry ANns COnyKu
2 BM3HAYUNK: MOMSPHOI YACTUHOK BUSIBUNACS TiMbKM
kapbokcubHa rpyna, iHLWa YacTuHa MOoreKynm noB’s3aHa
rigpocoBHNMM B3aEMOZISIMM 3 aMIHOKUCIIOTHUMIA 3amnuLL-
kamu. Cnonyka 7 BHacnigoK Pi3HOMaHITHILLIOT MPOCTOPOBOI
6ynoBy Mana nonspHi 38’3k 3 1,2,4-TpiasonbHUM S4pom
Ta (peHinom y 4 nonoxeHHi. Baxnusui paktop, BUSBNEHNI
y Liel cnonyku, — NipuMignHoOBe KinbLie, Lo 3abe3nevysano
HeraT1BHUI ioHI30BaHwIA 3B'A30K i3 amiHokucnotamu — GLU
A:31, GLU A:288 (puc. 4).

Pesynbtatn BrBYeHHS aHTubakTepianbHOI Aii Ok-
pemux noxigHux 1,2,4-tpiasonis npoTu GakTepiit poanH
Enterobacteriaceae, Morganellaceae Ta Pseudomona-
daceae HaBefeHO B mabnuui 4.
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Puc. 4. Mepexa B3aemogii Mix depmentom B-naktamasu SHV-1 class A beta-lactamase (PDB id: 2zd8) ta cnonykamu 2, 7. HeraTuBHO 3apsyikeHi 3anuLuKu nokasaHi YepBOHUM,

nonsipHi —

BnakvuTHUM, rippocobHi —

3€eMeHnM KOnbopoM.

Tabauusa 4. Bus4eHHst aHTubakTepianbHoi aji cnonyk 1-4, 7 (x £ SD, n = 8) npoTu poanH Enterobacteriaceae, Morganellaceae
Ta Pseudomonadaceae

Cno- Kouu, En. cloacae 1 | En. cloacae 2 | Klebsiella Klebsiella pn. | Klebsiella pn. | Klebsiella pn. | Klebsiella pn. | Salmonella Escherichia Proteus Morganella Pseudomonas
nyka aerogenes ssp. rh. ssp.oz. 1 ssp. 0z. 2 ssp.oz. 3 enterica coli IES morganii aeruginosa

0,5
1,0
2 0,1
0,5
1,0
3 0,1
0,5
1,0
4 0,1
05
1,0
7 0,1
0,5
1,0
KoHTponb*

7,06+048 7,06+0,79 6,88+0,52
706+0,73 748+07 918110
8,06+037 838+084 9,18+0,83
712+033 7,02+062 6,52+0,62
8,10+049 7,18+064 6,42+049
11,14+£1,30 8,16+0,66 7,08+0,60
6,14+0,47 834+0,64 0,00+0,00
6,14+0,73 10,16+1,44 6,16+1,13
8,10+064 105+0,78 6,68+0,78
706+103 82+095 790+0,88
716+0,73 9,06£098 9,24+0,61
8,06+0,96 10,04+1,19 10,24+0,91
9,08+1,03 6,74+036 7,74+044
10,13+181 6,80+0,90 7,84+0,36
1,12+£0,97 6,76+046 9,08+1,15
14,08+0,86 19,18+0,80 18,74 +0,97

6,80+0,87
6,84 + 0,90
7,72+1,31
6,86+1,0

6,42+0,75
6,72+0,83
6,30+0,74
6,52+ 1,30
7,76+ 0,59
6,58 0,60
7,18+0,77
7,44 +0,82
6,71+0,50
6,78+0,81 7,06£0,67

728+0,58 7,08+0,44

17,74+£1,28 14,08 £1,07

6,78 £ 0,55
7,76 0,27
10,12+ 0,91
7,16+ 0,63
8,12+0,43
8,46 £ 0,50
6,63 0,46
6,62 + 0,52
7171038
6,44 £ 0,62
6,44 £ 0,45
6,98 + 0,46
7,08+0,35

8,78 1,06
10,86 + 0,84
10,74 £ 0,94
8,78 0,69
9,32+0,58
9,18+ 0,39
6,74+ 0,48
6,74+ 0,48
7,30+0,64
8,22+0,72
8,12+ 0,62
10,34 £ 0,58
6,76+ 0,54
7,74£0,87
8,18+ 0,64
13,72+ 1,01

7,44 0,52
7,83+1,05
10,12+0,90
8,84 1,04
9,40+1,20
10,46 1,28
7,82+1,07
10,30+ 0,48
10,24+ 0,84
0,00 £ 0,00
4,10+1,09
7,76 0,83
7,78£0,89
7,80 £1,06
9,38+0,71
9,70+ 0,98

6,56 + 1,07
7,64+1,10
11,8 £1,03°
9,16+ 0,96
10,96+ 1,11
13,28 £ 0,90
7,70+0,98
11,32 £1,29
12,02+1,35
7,44 1,57
7,76 + 1,06
9,92+0,73
7,50+1,08
926+1,13
9,94+211
12,12+0,75

746+098 814+010 968+1,05 6,06+0,88
754+062 842+071 1020£057 6,92+1,59
940+112 10,06+1,03 1026+090 8,681,220
754+0,74 1022+107 638+0,73 6,18+0,88
826+064 1022+082 792+093 7,92+1,02
912+088 1058+099 8,78+0,69 7,94+0,94
626+0,75 11,16+£1,06 648+058 6,82+0,65
6,92+050 11,14£112 728+074 7,44+0,57
766058 11,80+£1,07° 912+1,04 822+087
662+053 978+035 725+051 6,26+0,69
6,72+0,77 9,88+098 754+046 7,02+122
6,94+090 11,2+104° 7,66+094 812+1,02
628+089 832+063 676049 7,12+123
788+099 854£1,04 684£059 7,08%1,05
812+104 972+106 7,14+060 7,88x0,98
1554+0,72 2878+1,14 16,16+0,90 10,761,224

*: omcku 3 10,0 MKT CTPENTOMILMHY BUKOPUCTaINM ik MO3UTUBHUA KOHTPONb.
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Tabauus 5. BuByeHHsi aHTMbakTepianbHoi aii cnonyk 1-4, 7 (x £ SD, n = 8) npoTu poauH Enterococcaceae, Staphylococcaceae Ta Bacillaceae

Enterococcus faecalis Staphylococcus aureus Bacillus subtilis

6,78+0,83 6,80+0,97 6,84 £0,88 6,06 0,88
0,5 6,92 + 1,06 714+124 8,08+1,12 6,92 + 1,59
1,0 7,22+0,63 7,26+0,83 8,121,221 8,68 1,20
2 0,1 6,38 +0,73 6,56 +0,71 8,43 +0,57 6,18 +0,88
0,5 6,72+0,58 6,92+0,55 9,08 +1,24 7,92+1,02
1,0 6,88 £ 0,99 7,22 +1,06 9,14 £1,24 7,94 £0,94
3 0,1 6,18+ 0,95 8,04 +0,98 7,96 + 0,96 6,82 0,65
05 6,56 + 0,65 9,22 +1,15 8,26 £ 1,26 7,44 £0,57
1,0 6,92+0,89 10,74 £ 1,06 8,32+1,05 8,22+0,87
4 0,1 6,36 £0,81 8,82+ 0,86 0,00+ 0,00 6,26 + 0,69
0,5 6,42+0,57 9,22 +0,94 8,08 +0,94 7,02+1,22
1,0 6,78 +0,99 9,90+ 0,89 10,22 £ 0,88 8,12+ 1,02
7 0,1 6,34+0,72 6,78 +0,50 7,18 0,56 712+1,23
0,5 6,42+ 0,64 6,84 0,83 7,76 £0,81 7,08 1,05
1,0 6,62+ 0,68 7,82+0,87 7,92+0,92 7,88+0,98
KonTponb* 14,23 £0,88 19,80 £ 1,06 19,66 + 0,96 10,82+ 1,14

*: amekm 3 10,0 MKT CTPENTOMILMHY BUKOpUCTaNM ik NO3UTUBHUIA KOHTPOTb.

BuisiBneHo 6akTepuumaHmi Bnnme nuwwe 1,0 % cnonyku
1 (11,14 mm; p < 0,05), a Takox 0,5 % (10,13; p < 0,05) Ta
1,0 % (11,12; p < 0,05) cnonykm 7 Ha E. cloacae 1; 0,5 %
(10,16; p<0,05)i1,0 % (10,50; p < 0,05) cnonyku 3; 1,0 %
(10,04; p < 0,05) cnonyku 4 Ha E. cloacae 2 nopisHSHO 3
JaHnMy, WO OAepXKaHi Npu MEeHLIUX KOHLeHTpauisx. Bu-
3Haumnu iHribysansHuii ecpext 1,0 % cnonyku 1 Ha BCi Tpu
nonboBwx Wramu K. pneumonia ssp. ozaenae (10,12, 10,74
i10,12; p < 0,05), a Takox BUCOKOI KOHLiEHTpAaLLii cnomyku 4
nvwe Ha K. pneumonia ssp. ozaenae 2 (10,34; p < 0,05),
cnonyk 2, 3 — npotu K. pneumonia ssp. ozaenae 3 (10,46
1a10,24; p <0,05). MomipHy vyTnuBicTb K. pneumonia ssp.
rhinoscleromatis — nuLLe [0 BUCOKMX KOHLIEHTpPALi Criomnyk
1, 3, 4, 7 i3 KONMBaHHAM 30HW 3aTPUMKM POCTY B MEXaxX
7,72—7,28 mm. MpurHideHHs pocTy i po3suTky Salmonella
enterica BusiBneHo nig snnueom 1,0 % cnonykm 1 (11,80;
p <0,05), a Takox 0,5 % i 1,0 % cnonyku 2 (10,96, 13,28;
p<0,05),0,5%i1,0 % cnonyku 3 (11,32, 12,02; p < 0,05),
Lo JopiBHI0Barno KoHTponio (12,12). BusHayeHo nomipHy
YyyTnuBICTb E. coli 0O BUCOKMX KOHLEHTpaLi cnonyk 1,
2, 7 i3 30HOK 3aTpUMKM pocTy B Mexax 8,12-9,40 mm.
BusHaueHo cunbHMin aHTnbakTepianbHuin edhekT yCix pos-
BeAeHb cronyk 2 i 3 npotu P, vulgaris i3 30Ho iHribyBaHHs
10,22-11,80 (p < 0,05) Ta BUCOKMX KOHLIEHTpaLii cronyk 1
i4 (10,08, 11,20; p < 0,05). 3adhikcoBaHo 6akTEPULMAHMIA
BnnmB nuwe 0,5 % i 1,0 % cnonyku 1 npotn Morganella
morganii (10,20, 10,26; p < 0,05) npu NOMIpHili 4y TIMBOCTI
JocnimkeHux isonsTis P. aeruginosa fo 1,0 % cnonyk 1, 3,
4 (8,68, 8,22i8,12).

Hapani npoananisyBanu aHTubakTepiansHy Aito
okpemux moxigHux 1,2,4-Tpia3onis Ha LITamax Mikpoop-
raHiamiB poauH Enterococcaceae, Staphylococcaceae Ta
Bacillaceae (mabri. 5).

BusHaumnu 6aktepuumannii Bnnve nuwe 1,0 % cno-
nykn 3 (10,74; p < 0,05) Ta NpurHiYeHHs pocTy i po3BUTKY
0,1%1i0,5% cnonyku 3 (8,04, 9,22), ycix gocnigHunx po3se-
JeHb cnonyku 4 (8,82, 9,22, 9,90) Ha E. faecium. Ha choHi
MPUrHIYEHHS POCTY Ta PO3BUTKY S. aureus, L0 CNPUYMHEHI
cnonykamu 1-3 (konmBaecs y mexxax 8,08-9,14 mm), nigeu-
LLIeHHs Yy TNMBOCTI AOCTigeHoi MiKpodnopm crnocTepiranu
ans cnonyku 4 y koHueHTpauii 1,0 % (10,22; p < 0,05) no-
PIBHSIHO 3 MiHIMarnbHUM po3BeaeHHsM. [ToMipHa Yy TIMBICTb

3anopisbkuint MeguaHnii xxypHan. Tom 26, Ne 6(147), nuctonag — rpyaeHs 2024 p.

LocnimkeHnx i3onaTie B. subtilis Ans BUCOKMX KOHLEHTpaLn
cnonyk 1, 3,4 (8,68, 8,221i8,12; koHtpons — 10,82) cBigunTb
Mpo aHTMBIOTUKOPE3NCTEHTHICTL LUTamy. He B1siBneHo 6ak-
TEpPULMAHOI Aii Pi3HWX KOHLEHTPALi AOCTigHWX NpenapariB
Ha E. faecalis.

06roBopeHHs

[ns pokiHry npotn aBox depmeHTiB (1n9b i 2zd8) Buko-
pucTamm 8 XiMiYHUX CMONyK — NOTEHLIRHMX B-NakTamHux
aHTUBIOTUKIB. HalHWKYe 3HaYEHHS adhiHHOCTI 3B's13yBaHHS
OMNUCYE HaNBULLY 3AATHICTb iHribYBaTN JOCTIMKEHI MiLLEHI.
3Baxatoun Ha Le, foBeaeHo, Lo cnonyku 1 1a 7 MakTb
HalHWX4Y iHribyBanbHY akTUBHICTB LLo0 beTa-nakTamasu
knacy A (ineHTudikatop PDB: 1n9b) i 6eta-naktamasu
knacy A SHV-1 (igeHtudikatop PDB: 2zd8) (mab6n. 2, 3).
PospaxoBaHa cnopigHeHiCTb 3B'3yBaHHS ANs COMyKu
2 cBiguMTb MPO CUnbHile iHribyBaHHS 3 nornsaay 3aat-
HocTi nobpe 3B'si3yBatucs 3 depmeHTamm TEM i SHV.
BcraHoBunK, Lo komBiHaLji aTomiB, ki MICTUNK 3a5ULLKN
KapOOKCUITBHMX rpyn Ta apoMaTUYHi 5apa, NOCUIMITK iXHIO
6ionoriyHy akTuBHICTb / iHriOyBanbHy akTMBHICTL NPOTH
MilLeHel, wo gocnigunu [16].

3rigHo 3 pesynsTatamu MOMEKYNSPHOTO JOKIHrY, Cno-
nyku 2 Ta 7 MakoTb CunbHY adiHHICTb 38'A3yBaHHS 3 chep-
MEHTamu Knacy A, a 0Txe MOXyTb OyTi ecDeKTMBHUMM i
yac nikyBaHHs iHeKLil, Wo cnpuynHeHa K. pneumoniae.
[Nopsinok 3pocTaHHs NPOrHO30BaHOI CMOPIAHEHOCTI 3B'A3Y-
BaHHs Yepe3 po3paxoBaHy OLjiHKY Lwoao depmeHTiB TEM i
SHV Takuit: cnonyka 4 < cnonyka 3 < cnonyka 1 < cnony-
ka 7 < cnonyka 2.

Pesynbratu faiotb 3Mory npunycTuTH, WO NOXiAHi
1,2,4-Tpiasonis MatoTb GakTepuUmMaHUIA NOTeHUian, K1
MOXHa YCMiLUHO BUKOPWUCTOBYBATU AN1S1 BUTOTOBMEHHS
aHTubakTepianbHUX npenaparie. 3rigHo 3 ofepXaHuMK
[aHUMK, XiMivHi cnonykm 1-4, 7 iHribyoTb picT KomnoHil 6a-
raTbOX BYAiB MIKpOOPraHi3MmiB CiMelicTB Enterobacteriaceae,
Morganellaceae, Pseudomonadaceae, Enterococcaceae,
Staphylococcaceae i Bacillaceae. MNig yac aHanisy 3anex-
HOCTI «CTPYKTypa — aHTUMIKpoGHa aKTUBHICTbY» Ha LuX
LUTaMax BU3Ha4unmM hakTopu, Lo HaBedeHi Ha puc. 5.
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BucHoBKH

1. 3a pesynbratamu MONEKYNApHOro JOKIHIY BCTAHOB-
NeHO, Lo CMOoMyKW 2 i 7 MakTb CUMbHY adiHHICTb 3B’A3y-
BaHHs 3 (pepmMeHTamMm knacy A, TOMy BOHU MOXYTb ByTu
edpeKTUBHUMM Mg Yac NikyBaHHS IHEKLi, Lo CNpUYUHEHa
K. pneumoniae.

2. Nopsiaok 3poCTaHHA NPOrHO30BaHOI CrOpPIAHEHOCTI
3B’A3yBaHHS Yepes po3paxoBaHy OLiHKY LoAo PepMeHTIB
TEM i SHV takui: cnonyka 4 < cnonyka 3 < cnony-
ka 1 < cnonyka 7 < cnonyka 2.

3. YnepLue pocnigunn KOMNMEKCHyY iHribyBanbHy Aito
XiMiyHMx cnionyk 14, 7 wopo 16 wramis 6akTepii. BcraHos-
NeHO BUpaxeHy aHTnbakTepianbHy Aito: cnonyku 1 - wono
13, cnonyku 2 — wopo 9, cnonyku 3 — wopgo 10, cnony-
k1 4 — wopo 7, cnonyku 7 — wopo 10 i3 16 gocnimKkeHnx
Monipe3nCTEHTHNX LUTamiB BakTepii.

4. CTBOPEHHS HOBUX BITHU3HAHUX OPUFiHANBbHUX Mi-
Kapcbkux 3acobiB NpoTUMIKPOBHOI Aji HA OCHOBI MOXiAHUX
1,2,4-Tpiasony cnpuatmMe po3pobNEHHI0 HOBUX CXeM
NiKyBaHHS iH@EKLiAHNX XBOPOO, 3HIKEHHIO BUCOKOMO
PIBHS iMMOPTO3aNEXHOCTI BITYM3HSHOMO PUHKY TIKAPCHKIX
3aco6iB Ta (hiHAHCOBOrO HaBaHTAXeEHHS! HA CUCTEMY OXO-
POHYU 300POB'S.

MepcneKTMBY NOAAABLLMX AOCAIAKEHB MOMNSAralTb Y
NPOLOBXEHHI BUBYEHHSI ETAHOMBHUX PO3BEAEHB CMONYK 1,
3 1a 7, WO MaKTh noTeHuian aAna 6opoTsbu 3 nonipesuc-
TEHTHVMM LUTaMaMm1 MIKpOOPraHi3mis.
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BuBYeHHA BNAUBY NpobioTMUHKUX 3ac06iB Ha NaTOreHeTUYHi
Ta KAiHiuHI 0cob6AMBOCTI nepebiry reHepani3oBaHOro NapoOAOHTUTY

M. A. AyuMHCEKMU®LEF 0. 0. Momnin®*2ABD A ], Oypko®2CE E, C. Momnin®28CP
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[eHepaniaoBaHWin NAPOAOHTUT 3aMNLLIAETHCA OAHUM i3 HAUMOLLMPEHILLIMX CTOMATONONYHMX 3aXBOPOBaHb, YCKMaAHEHHS SKOro
CyTTEBO MOTIPLUYKOTh AKICTb XWUTTS NALiEHTIB. [epcnekTBHUM HanpsIMOM MiABULLEHHS €PEKTUBHOCTI HEXIPYPIiYHOMO NiKyBaHHS
Liei naTonorii HMHI BBaXaloTb 3aCTOCYBaHHS NPOBIOTMYHMX 3acobiB. BuB4eHHs ocobnmBoCTel BNAMBY PisHUX NPOBIOTMKIB Ha
nepebir Ta edeKTUBHICTb NiKyBaHHSA reHepaniaoBaHOr0 NapoLOHTUTY AacTb 3MOry 3anpOnoOHYBaTW ONTUMI30BaHi NPOTOKOMM
KOMMMEKCHOTO NiKyBaHHS! LIbOro 3aXBOPIOBAHHS!, CKOPOTUTM TEPMiHM peabiniTavii nauieHTiB i NigBMLLMTY PiBEHb CTOMATONONYHOTO
3710POB’St HACENEHHS.

Merta po6otu — ocniguTy BNnuB pisHmx NpobioTUYHNX 3acobiB HA NATOreHETUYHI Ta KniHivHi ocobnneocTi nepebiry, epeKkTUBHICTL
niKyBaHHS! reHepani3oBaHoro MapoLOHTMTY B JOPOCMMX NALIIEHTIB LLMSXOM aHaniay daxoBoi HayKoBOI NiTepaTypy.

B ornsigi nitepatypu HagaHo KOPOTKY XapakTepUCTUKY Pi3HKX rpyn NpoBioTUKIB | PO3KPUTO NaTOreHETUYHI MexaHiaMu iXHbOT B3a-
emogii 3 Mikpochriopoto 6ionniBok NOPOXHUHK poTa. OnKUcaHo MexaHi3mMu iMyHOMOAYNOBarbHOI Aii NPOGIOTHKIB HA KOMMOHEHTU
MiCLIeBOI Ta CMCTEMHOI IMYHHOI BiANOBIAj NALIIEHTIB i3 reHepaniaoBaHnm NapofoHTUTOM, HABEAEHO LUNSIXU NMPUrHIYEHHS aKTUBHOCTI
¢hepMeHTiB, LLO BiANOBIAA0TbL 3@ pe30pObLito KICTKOBOI TkaHUHW. HaBeaeHo pesynbtati aHaniay BiJOMOCTEN i3 HaYKOBWX LKepen
LLIOAO0 AVHAMIKM 3MiH KNiHIYHMX CUMMTOMIB, MIKpOGIONOoriYHMX, iMyHONOriYHMX i GioXiMiYHNX NapaMeTpiB POTOBOI PiAnHY 1 CMPOBATKM
KpOoBi B OCI0, ki XBOPINM Ha reHepaniaoBaHuii NAPOLOHTUT Ta OTPUMYBaNW KOMMNEKCHY peabiniTayito 3 BUKOPUCTaHHSM Npobio-
TUYHUX 3acobiB, MOPIBHSHO 3 NaLlieHTaMu, SiKMX NikyBanu 3a TpaguuiiHMK npoTokornamu. MNokasaHo CTaTUCTUYHI BigMIHHOCTI
KNiHiYHMX | NabopaTopHWX NOKa3HWKIB Nepebiry NapopoHTUTY B PiaHi TEPMiHM NiKyBaHHS NavieHTiB.

BucHoBKH. 3acTocyBaHHs NpoBioTUYHMX 3acobiB Nif Yac NikyBaHHS NaLieHTiB i3 reHepanisoBaH1M NapofoHTUTOM ICTOTHO BNBaE
Ha KMiHiYHMIA nepebir 3aXBOptoBaHHS 3aBASKA 3MiHi BUAOBOTO cknafy HasyOHWx GionniBok i MOAYMIOBAHHIO MICLIEBMX iIMYHHMX,
3anarnbHMX peakLii. YTiM BigoMi pe3ynbraTti ekCriepuMeHTarnbHIX i KMiHIYHUX 4OCHiMKEHb HEPIAKO MaoTb CynepeYnmBuii xapak-
TEP LLOAO eqheKTUBHOCTI OKpEMUX LUTaMiB NPoBioTuMKIB | TpKBaNocTi cTabinizavii AucTpodivyHo-3ananbHOro NpoLecy B BiaganeHi
CTPOKY MiCrst NiKyBaHHS; Lie aKTyanidye HacTymHi JOCDKEHHS.

Keywords:
periodontitis,
biofilms, clinical
features, treatment
protocols,
probiotics.
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Studying the impact of probiotic agents on the pathogenetic and clinical features
of generalized periodontitis

M. A. Luchynskyi, 0. 0. Pompii, A. P. Oshurko, E. S. Pompii

Generalized periodontitis remains one of the most prevalent dental diseases, complications of which significantly deteriorate
patients’ quality of life. Currently, the use of probiotic agents is considered a promising direction to enhance the effectiveness of
non-surgical treatment of this pathology. Studying the impact of different probiotics on the pathogenetic and clinical features of
generalized periodontitis will allow proposing optimized protocols for comprehensive treatment, reducing patient rehabilitation
periods and improving the overall dental health of the population.

The aim of this study is to examine the influence of various probiotic agents on the pathogenetic and clinical characteristics, treat-
ment effectiveness of generalized periodontitis in adult patients by analyzing professional scientific literature.

The literature review provides a brief overview of various probiotic groups and discusses pathogenetic mechanisms of their
interaction with the microbiota of oral biofilms. The immunomodulatory mechanisms of probiotics on local and systemic immune
responses in patients with generalized periodontitis, inhibition of enzymes responsible for bone tissue resorption, are presented.
The analysis results of scientific sources regarding the dynamics of changes in clinical symptoms, microbiological, immunological,
and biochemical parameters of saliva and blood serum in individuals with generalized periodontitis receiving comprehensive reha-
bilitation using probiotic agents compared to patients treated with traditional protocols are provided. The study highlights statistical
differences in clinical and laboratory indicators of periodontitis progression at different treatment intervals.

Conclusions. The use of probiotic agents for treating patients with generalized periodontitis significantly influences the clinical
course of the disease by altering the species composition of dental biofilms and modulating local immune and inflammatory
reactions. However, the known results of experimental and clinical studies often have conflicting findings regarding the efficacy
of specific probiotic strains and the duration of inflammatory process stabilization over extended periods after treatment, which
means a further study is required.
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Ornsaam

HuHi 3annwaeTbes akTyanbHUM MUTaHHS WOAO NiKyBaHHS
O[HOTO 3 HAWMOLLMPEHILLMX CTOMATOMOT4YHNX 3aXBOPIO-
BaHb — reHepanizoBaHoro napogoHTuty (). 3a gaHumm
eKCrnepTHOI rpynu BcecBiTHLOI opraHisaLlii 0OXOpoHM 300-
POB’Sl, MOLUMPEHICTb LIbOro AUCTPOIYHO-3ananbHoro 3a-
XBOPOBAHHS! TKAHUH NapoLOHTa B JOPOCINX KONMBAETHCS
B Mexax Bif 25 % 10 34 %. BusiBneHo, Lo LieN NoKasHUK
€ [ieLLI0 HUKXYMM Y XuTeniB kpaiH ApukK, a B HaCeNeHHs
MiBHiYHOT AMepukv Ta €BpONK 3aXBOPIOBAHICTb BULLa [1].
B YkpaiHi nowwmpenictb I craHoBKTb Big 17 % g0 32 % i
30inbLUyETHCA 3 BiKOM NaLlieHTiB [2,3,4]. YcknagHeHHs, Wwo
BWHVKaKOTb Y pasi nporpecyBaHHs [T1, BKMHoYakoTb PO3BUTOK
TpaBMaTU4HOI OKMHo3ii, Aecopmaliito Ta BTpaTy LificHOCTI
3yOHMX psiAiB, NOPYLIEHHS 30BHILUHLOTO BUMMSAY, BOHM
3HAYHO NOTiPLUYOTb SKICTH XUTTS NALEHTIB Ta 00rpyHTOBY-
10Tb HEOOXIAHICTb YA0CKOHANEHHS MiZXO0MiB LLOAO AiarHoc-
TUKW, NiKyBaHHS Ta NPOdINaKTV KW LIbOro 3aXBOptoBaHHS [5).
£K OCHOBHUIM YMHHWK po3BuUTKY [T1 BU3Ha4aroTb auc-
6anaHc cknagoBux enemeHTiB Mikpobiomy GionniBok Ha
MOBEPXHSX TBEPANX TKaHWH 3y6iB. 30inbLUEHHS YacTku na-
POLOHTONATOreHHOT MIKPOHNOpY NPU3BOAUTL A0 YPKEHHS
11 PO3BUTKY HE3BOPOTHUX AECTPYKTUBHIX 3MiH Y TKaHUHAX
MapofoHTa, 30Kkpema pe3opOuii KICTKOBUX CTPYKTYP | CTBO-
PEHHSI MapOLOHTarbHUX KULLIEHb [6]. Baxnnga naHka Lboro
MaTonoriYHoro npowecy — mMoaudikaLis iIMyHHUX peakuin
MaKpOOpraHiaMy Ha 3MiHW BMAOBOrO cknagy 6ionniBok i
pyHyBaHHS TKaHWH NapofoHTa Ge3nocepeaHLO KoMMo-
HEHTaMu MiCLIeBOTO Ta CUCTEMHOTO IMYHITETY [7].

[na kopekuii 4eCTpyKTUBHWUX IMYHHUX Bignosigen
nauieHTiB nig Yac nikysaHHs [T1 3aCTOCoByHOTh iMyHOMOZY-
MIATOPY — PEYOBMHM, LLIO BNIMBAKOTH Ha Pi3Hi NaHKy iMyHHOI
cuctemu. [lieBuMn npeacTaBHUKamu Ll rpynv npenaparis
BBaXaloTb MPobioTMKM, AKi, KPiM iMyHOMOZYNIOBANbHUX,
MatoTb NPOTMU3ananbHi, OHKOCTATUYHI, aHTUMIKPODHI 11 aHT-
OKCMAAHTHI BnacTmBocTi [8,9]. BukopucTaHHs npoGioTUYHMX
3acobiB 3abesnevye BigHOBNEHHS Mikpodnopu BionniBok
MOPOXHUHM POTa, 3HWXKEHHS IHTEHCUBHOCTI MiCLIEBOrO
3ananbHoro npouecy Ta crabinidaLilo iMyHHUX peakuin
naujieHTiB. OgHak JeTanbHi MexaHiamu ixHboi B3aemopii 3
Mikpo6ioMoM 3y6HUX GNSILLIOK | MakpoopraHiaMoM 0CTaTou-
Ho He poskpuTo [10,11]. LLTtamu mikpoopraHismiB y cknagi
npo6ioTHKIB, LLO 3aCTOCOBYHOTL Ans NikyBaHHs M1, pisHo-
MaHiITHi, ane HatetheKTUBHILLMMU BBaXatoTb BakTepii rpyn
Bifidobacterium, Lactobacillus, Escherichia, Lactococcus,
Enterococcus Ta Aerococcus. Lie MOXXHa NOSICHATY IXHBOO
[OCTYMHICTIO, BOHW € KOMMOHEHTaMM NpenapariB pisHUX
nikapcbknx opM, He NOTpebyTb cheLianbHUX YMOB
30epiraHHsi [12,13,14].

BviB4eHHs 0cobnnBOCTE BNIMMBY Pi3HUX MPOGIOTUYHMX
3aco0biB Ha NaToreHeTUYHi KOMMOHEHTU, KIiHIYHMIA Nepebir
Ta epeKTUBHICTb NiKyBaHHS reHepanisoBaHoro NapofoHTH-
Ty JacTb 3MOry 3anpornoHyBaTW ONTUMI30BaHi MPOTOKOMK
KOMMMEKCHOTO NiKyBaHHS1 LibOro 3aXBOPIOBAHHS!, CKOPOTUTH
TepMiHu peabinitadii nayieHTiB i NigBULLKTY piBEHb CTOMa-
TONOrYHOTO 3[0POB’S HACENEHHS.

MeTa po6otu

[ocnigntn BNAMB pi3HMX NpoBioTUYHMX 3acobiB Ha naTo-
reHeTUYHi Ta KNiHiYHi ocobnneocTi nepebiry, ehekTUBHICTb
niKyBaHHs reHepanisoBaHOr0 NapoAOHTUTY B JOPOCANX
naLieHTiB LLNSXOM aHanisy (axoBoi HayKOBOI NiTepaTtypu.
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Ycnix 3acTocyBaHHsi NpobioTukiB Ans nikysanHs M
noYacTyt MOXHa MOSICHUTW 3[ATHICTHO TXHIX KOMMOHEHTIB
B3aEMOZIATH 3 eniTenianbHAMM KIiITUHAMK SICEH | CTBOPIO-
BaTN KOHKYPEHTHI BIJHOCWHM 3 HalarpecyBHILLMMK napo-
ponTonartoreHamu: Porphyromonas gingivalis, Prevotella
intermedia i Treponema denticola [15,16]. HaBegeHo
pesynbraTti TabopaTopHOro JOCHIMKEHHS NOKA3HUKIB aj-
resii Ta iHBasii P. gingivalis fo enitenianbHUX KNiTUH SiceH
B i301bOBAHOMY CEpefoBULLi Ta B MOEOHAHHI 3 Pi3HUMU
npobioTukamu rpynu Lactobacillus. Tak, yepes i roamHu
nicns KoiHdekuii P. gingivalis i npobiotukom L. reuteri
DSM 17938 nokasHukv agresii Ta iHBaaii natoreHy fo eni-
TenianbHUX KMiTuH sced ctadosunu 0,12 x 108 KYO/mn i
0,28 x 108 KYO/Mn. Lj noka3Hmky nig 4ac MOHOIHCiKyBaHHS
SICEHHMX KNiTUH nuwie 6akTepieto P. gingivalis BTpudi Ginb-
wi, craHoBum 0,85 x 10 KYO/mn ta 0,91 x 108 KYO/mn
BIiANOBIAHO [17]. AK iHLUMIA MexXaHi3M 3HWKEHHS KiflbKOCTi
naToreHHoi Mikpodnopy BU3HauMnW 3aaTtHicTb L. reuterire-
HepyBaTW PEYTEPUH — aHTMOAKTEPIANbHY PEYOBMHY, LLO YN-
HWUTb GakTepiocTaTUuHy Aito Ha WTamm 6akTepiii P, gingivalis
i T denticola, a oTxe, 3HWXKYE IXHIO KOHLEHTpaLito cepen
KOMMOHEHTIB HadybHmMx Gionnisok [18].

Y pesynerati MikpobionoriyHoro JocnigeHHst BCTa-
HOBMEHO aHTubakTepianbHy akTWBHICTb NPOBIOTHKIB, LU0
MiCTATb pisHi Buau bakTepiit popy Lactobacillus, wopno
iHLLOro BiZOMOrO NpeAcTaBHMKA NapOLOHTOMNATOrEHHO!
mikpocpriopn — Aggregatibacter actinomycetemcomitans.
Yepes 48 roguH Ha aHTMGiorpami, Lo BUKOHaHa Ans Lbo-
O MIKpOOpraHiamy, BCTAaHOBIIEHO YTBOPEHHSI iHriOOBaHOI
YUCTOI 30HM B MOXWBHOMY CepeoBULLi HABKOMNO BCiX
wramiB Lactobacillus, ane HanBuLLi cepefHi 3HAaYEHHS
ofepxaHo ans L. crispatus Ta L. gasseri— 10,0 £ 0,2 Mm?
1a 9,0 £ 0,1 mm?, i Le poctoBipHo (p < 0,001) GinbLue 3a
cepeqHi NokasHWKyW iHWKX BuaiB npobiotukis [19].

CyTTeBE 3HIKEHHS KOHLIEHTpaLii 36yAHVKIB NapoaoH-
TWTY B POTOBIVA PiAHi NaLieHTiB, Ski OTpUMyBanm npobioTu-
kv, BCTAHOBMEHO 3a pe3ynbkTatamit KIiHIYHOTO AOCHIMKEHHS.
lMicna cemu gHiB 3acTOCyBaHHS npenapary, Lo MiCTWB
L. reuteri, L. brevis, L. rhamnosus Ta L. salivarius, BusiBunm
3MEHLUEHHS KinbkocTi P. gingivalis 3 89,7 x 10* KYO/mn go
85,7 x 10* KYO/mn, P. intermedia — 3 81,0 x 10* KYO/mn
po 71,0 x 10* KYO/mn, A. actinomycetemcomitans — 3
105,3 x 10* KYO/mn go 74,7 x 10*KYO/mn [20].

HesBaxatoun Ha 3aaTHICTb NpobioTMKIB BNMBATK Ha
cknag 6ionniBok poTOBOT NOPOXHWHY, €PEKTUBHICTB iX 3a-
CTOCYBaHHS B KNiHIYHUX YMOBaX BU3HAOTb He BCi HAYKOBL
[2,5,21,22]. Y npocnekTUBHOMY KITiHIMHOMY AOCHiMKeHHi
aBTOPU BMBYMIM 3AATHICTb NPOBIOTUKIB ANS CUCTEMHOMO
3acrocyBaHHsi L. reuteri DSM 17938 1a L. reuteri PTA 5289
BNAMBATU Ha KMiHiYHi 03Hakw [T1. MNicns 42 grie npuimanHs
naujieHTamn NpobioTVKIB LOCHIAHMKY 3adikcyBanm He[oCTo-
BipHe (p > 0,05) 3MeHLLEHHs cepeHix 3Ha4eHb CUMNTOMIB
3ananbHOro NpoLecy B TKAHUHAX MapOAOHTA: MMUOWHN
napogoHTanbHMX kuweHs —3 1,7 £ 0,6 Mm g0 1,5+ 0,4 mm,
KpOBOTOUMBOCTI ficeH —341 £ 22 % 10 20 £ 7 %, piBHs BTpa-
TV eniTenianbHOrO NPUKPINIeHHs sceH — 3 2,10 £ 0,64 mm
801,74 £ 0,42 mm [21].

BusnayeHo Takox HesporigHi (p > 0,05) 3miHu kni-
HiYHMX nokasHukiB nepebiry M1y rpyni nauieHTiB, KM
y KOMMMeKCHil Tepanii 3actocoByBanu MicLeBi npobio-
Tukn Lactobacillus, Bifidobacterium ta Enterococcus.
Tak, yepes 30 AHiB nikyBaHHsA MapoLOHTaNbHWIA IHAEKC
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3meHwmBcs 3 44,01 £ 16,06 % no 35,74 + 15,18 %, rnu-
OWHa napopoHTanbHUX KuweHb — 3 2,55 + 0,23 Mm go
2,19+ 0,27 MM, iHaekc kpoBoToumsocTi — 3 40,75 £ 9,58 %
00 32,15 + 8,50 % [22].

Bigomi pesynstatv 3actocyBaHHsi mpenapary, Lo
MiCTUTb WTaMm L. brevis, y komnnekci nikysanHs M1y Big-
[JaneHi TEPMiHV CNoCTEPeXeHHs!. Y pesynbTaTti 00CTEXEHHS
rpynu Takux nauieHTiB Yepe3 Tpu Micaui nicns novatky
niKyBaHHS aBTOpM BU3Ha4umu foctosipHe (p < 0,05) ameH-
LLEHHS! iHOEKCY KPOBOTOUMBOCTI SICEH Nif Yac 30H4yBaHHs
(384,23 +2,70 % fo 14,60 £ 3,26 %) i napofoHTanbHOro
iHoekcy (3 4,47 + 0,61 6ana go 2,95 + 0,36 6ana). Le
006I'pyHTOBYE [OLINBHICTL TPUBAMILLOrO BUKOPUCTAHHS
npobioTnyHux 3acobis [20].

EdbekTMBHICTb NpusHaveHHs npobioTukiB nigTBEp-
[DKEHO pesynbraTaMy iHWOro JOCHIAXEHHS, 40 SKOro
3any4eHo ocib i3 I | cTagiji. YacTuHa naujieHTiB npuiimana
npobioTuk, Wwo mictue Bacillus coagulans, Tpudi Ha [oby
LLOAHS NPOTAOM TPbOX MICALIB, iHLi NAPOAOHTOMOIYHI
XBopi oTpuMyBanu nnaue6o. B ocib rpynu gocnimkeHHs
MapoAOHTanbHWUIA Ta riHriBarnbHUA IHAEKCH Y CepeaHbOMY
ctaHoBunm 0,9 + 0,2 6ana ta 0,7 + 0,1 6ana BignosigHo,
ane Bynn gocToBipHO (p < 0,05) HXYMMKM 3a CepeaHi 3Ha-
YEHHSI, BCTAHOBIEHI Y KOHTPOMbHIN rpyni, — 1,5 + 0,3 6ana
Ta 1,6 £ 0,2 6ana BignosigHo [23].

OnpuniogHeHo pesynbTaTit 0BCTEXEHHS ABOX rpyn
naujeHTiB i3 [Tl yepes 24 TvxHi nicns novatky peabinitavii.
Y nauieHTis | rpynu, ski ogepxanu TpaguLiiHe nikyBaHHS,
3adikcyBanu goctosipHe (p < 0,05) 3MEHLLEHHS BUPXKEHO-
CTi KNiHiYHMX 03HaK [T1: rMGUHM NapoLOHTaNbHUX KUALEHD
(i3 6,72 + 0,63 mm fo 5,08 + 0,50 mm), BTpaTt piBHS Npu-
KpinneHHs siceH (3 5,92 + 0,65 mm go 4,79 + 0,90 mm), na-
ponoHTanbHoro iHaekcy (32,08 + 0,18 6ana go 0,70 £ 0,40
6ana), KpOBOTOUMBOCTI SICEH Mif Yac 30HAYBaHHSA (3
81,67 £ 15,57 % 10 43,33 £ 22,09 %). B oci6 Il rpynu, siki fo-
[aTKOBO ofepKyBanm NpobioTuK, CepeaHi 3Ha4YeHHs CUMM-
Tomis ['T1 Takox BiporigHo (p < 0,05) amiHunucs, ane BinbLu
CyTTeBO. Tak, rmmbuHa NapofoHTamNbHUX KULWEHb Y LUX
XBOpMX 3MeHwwunacs 3 6,63 £ 0,75 mm 8o 4,91 £ 0,73 mm,
BTpaTa piBHSA NPUKPINIEHHs siceH — 3 6,44 + 0,79 Mm o
4,88 + 0,58 mm, napogoHTanbHWi iHaeke — 3 2,20 + 0,43
6ana 8o 0,46 + 0,19 6ana, nokasHWK KPOBOTOUMBOCTI SICEH
3HmamBes 3 92,86 £ 15,28 % po 31,21 £ 15,39 % [24].

[Oocnigunu pesynstati BUKOpUCTaHHs npobioTuka,
Lo MicTuTb nakTobakTepii L. acidophilus Ta L. rhamnosus.
MauiexTiB BikoM Big 45 8o 65 pokiB, y AKMX AiarHOCTOBAHO
[T, noginunn Ha ABi rpynu; KniHiYHe OLHIOBAHHS CTaHy
TKaHWH NapofdoHTa 3giicHunmn yepes 10 6. JomatkoBo
[0 TpagwuinHoi Tepanii M1 xsopuM | rpynu npusHaumnm
npobioTuk. BuxigHui cepeaHin nokasHuk PMA B nauieHTis |
rpynu ctaHoBmB 33,6 + 16,0 %, aHa 10 oby —9,2+9,6 %. B
oci6 |l rpynun cepepHiit no4atkosuin nokasHuk PMA ctaHoBuB
32,00+ 2,03 %, aHa 10 goby — 5,00 + 1,12 %. [lo nikyBaHHs
cepenHiit iHoekc ririeHn (I 3a epopoBum—BonoakiHow
ANa naujiexTis | rpynu BusHauuny Ha pishi 2,3 = 0,7 6ana,
Il rpynn — 1,9 £ 0,3 6ana. Yepes 10 ghiB 3achikcyBanu
ictoTHe nokpatleHHs I (1,2 £ 0,1 6ana ta 1,1 £ 0,1 6ana
BIOMOBIAHO 3a rpynamm), ane rpynu XBopux JOCTOBIPHO
He BigpisHANuCa 3a cepegHiMn 3HaveHHamu PMA Ta I
(p < 0,05). CepepHi 3Ha4eHHs iHAEKCY KPOBOTOUMBOCTI
sICeHHOI 60pO3HY 3a MtonnemaHoMm nig Yac NePBUHHOTO 06-
CTeXeHHs cTaHoBunM 1,4 0,4 6ana B navieHTis | rpynu Ta

1,9 40,3 6anay xsopux Il rpynu. Ha 10 go6y L nokasHmku
craHosunm 0,4 £ 0,2 6ana Ta 0,9 = 0,1 6ana BianoBiAHO,
pi3Huua BiporigHa (p < 0,05) [25].

EdbextvBHicTb Aii npobioTukis nig yac nikyBaHHs 11
NiATBEPANIN aBTOPU AOCHIMLKEHHS, Y AKOMY BUBYWAIU
MOKa3HUKM MUOMHM NapoOAOHTaNbHUX KWLWEHb, BTPATK
enitenianbHOrO NPUKPINAEeHHs Ta KPOBOTOUMBOCTI Nifg Yac
30HAYBaHHS B NALEHTIB Yy Pi3Hi TEPMiHM MiCns NiKyBaHHS.
Yepes 6 TKHIB cepeaHi NoKasHVKW rnbrHU napogoHTarb-
HUX KWLLIEHb Y KOHTPOIBHIN rpyni cTaHoBunn 4,08 £ 0,76 M,
yepes 12 TvxHiB — 3,95 + 0,78 mm. Y |l rpyni, navieHTu skoi
npuiimanu npobioTnyHi 3acobw, Lii NoKasHMKK Oynun KpaLum-
MU 1 ctaHoBunu 3,44 + 0,64 mm Ta 2,54 + 0,52 mm Bigno-
BigHO. CepepHil iHOEKC KPOBOTOUMBOCTI ICEH Y NaLlieHTiB
| rpynm gopisHioBaB 58,23 + 12,77 % 1a 46,24 + 11,4 %, a
B 0Cib Il rpynun — 34,25 + 6,32 % 1a 13,89 + 3,25 % uepe3
6 i 12 TwkHIB BigNOBIAHO. PiBeHb BTPaTW NPUKPINIEHHS B
KOHTPONbHIN rpyni cTaHoBuMB Y cepeaHbomy 3,99 + 0,89 mm
yepes 6 TkHIB i 3,86 + 0,59 MM Yepes 12 TWxHIB; y rpyni
[OCHiAKEHHS Lii MOKa3HWKM 3Ha4HO MeHLWi— 3,69 + 0,67 mm
i 3,24 + 0,47 MM 32 TEpPMiHaMK CMOCTEPEXEHHS BiAMOBIA-
Ho [26].

Y meax iHLwoi poboTh OLHUMN 3MiHM CepeaHiX iHaeK-
CiB KPOBOTOUMBOCTI SICEH i 3yGHOro HanbOoTy B OCI6, SIKUM A0
komnnekcy nikysaHHs 1 goganw npobiotuk B. animalis. B
iHLLIM rpyni NaLieHTiB BXMTO TUX CaMUX 3axopiB 3i cTabini-
3auiji I'T1, ane 3amicTb npobioTvka npuaHayeHo nnauebo.
Yepes 3 micaui aBTopu obpaxyBanu cepeHi iHaeKcHi
3HaYeHHs y XBOpMX 0BOX rpyn i BCTAHOBWMM LOCTOBIPHY
(p < 0,05) pisHuuto. Tak, MOKa3HUK KPOBOTOUMBOCTI SICEH B
0oci6 | rpynm 3minmees 3 9,17 + 7,71 % Ha 5,92 + 5,12 %,
y Il rpyni — 3 14,07 £ 7,99 % Ha 12,10 + 8,19 %; iHpekc
3ybHoro HanboTy — 3 18,71 + 12,14 % Ha 18,27 £ 7,11 %
y xBopux | rpynu Ta 3 22,50 + 8,54 % Ha 22,66 £ 9,99 % y
nauieHTis Il rpynm [27].

[ns piarHocTykv [T1 3AINCHIOKTL IMYHOMOTIYHI Ta Gioxi-
MiYHi JOCTIKEHHS SCEHHOT pianHK navieHTiB. Pesynbratu
TaKoro aHanisy AalTb 3MOry BCTAHOBUTMW IHTEHCUBHICTb
3anarnbHoro NpoLecy 1 po3pobuTy iHAMBIAyanbHWIA NnaH
nikyBaHHs [3,4,7]. 3HaYHUIN HAYKOBUI iHTEPEC BUKIMKAE
BVBYEHHS KiNTbKOCTi MPO3anasibHUX LIUTOKIHIB Y CIIVHI maLjieH-
TiB, 30kpema iHTeprelikiHiB IL-1p, IL-6 Ta hakTopa Hekposy
nyxnuHu-a (TNF-a), Ski BUSBNSIOTb Yxe Ha paHHix cTagisx
[Tl. B ekcnepumeHTanbHUX SOCHIIKEHHSAX OOBEAEHO
3paTHicTb NpobioTukis, 3okpema L. acidophilus Ta L. brevis,
MPUrHIMYBaTW CUHTE3 LX Npo3anarbHKX LMTOKIHIB eniTe-
nianbHUMK KNiTUHaMW SICEH | B Takwin cnocib 3HWxyBaTu
iHTEHCMBHICTb 3ananbHoro npouecy [8,9,28].

KpeBikynsipHa pignHa Takox MiCTUTb BENUKY KiNbKiCTb
KMITUHHWX | BIOXIMIYHMX KOMMOHEHTIB, LU0 € iHAUKaTopamm
meTaboniaMy B TKaHUHaX MapOAOHTa Ta XapakTepuayoTb
micueBun 3ananbHuin npouec [10,12]. OauH i3 Takux
BaXIMBMX MPOrHOCTUYHNX KpUTepiiB B 0Cib i3 M1 — piBeHb
MaTpuKcHUX MetanonporteiHas (MMTI1), npoTeoniTuyHmx
hepmeHTiB, LLO MOXYTb pyrHYBaTW KonareH | Tuny Ta
3anyckati pe3opbuio KICTKOBOI TKaHUHW. Y pesynbrari
HaraTbox KniHIYHMX JOCNigXeHb NOKa3aHo MiaBULLEHY
ekcnpecito MMI1-8 i MMIT-9 y sceHHin pignHi nauieHTiB
i3 M. Le pano nigcraeu JocnigHWKam BUKOPUCTOBYBa-
TV Len NOKasHUK SK AiarHOCTUYHUIA KpuTepin nepebiry
3axBOPIOBaHHS Ta CNocoby KOHTPOMIO 3a eEeKTUBHICTIO
nikyeaHHs [29,30,31,32].
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B ogHomy 3 gocnimkeHb aBTopu 3adhikcyBanu nosuTus-
HW¥A BNAMB npobioTukiB Ha nepe6ir 11 3pobunu BUCHOBOK,
LU0 3aaTHiCTb BakTepilt L. reuteri, L. brevis, L. rhamnosus i
L. salivarius poctosipHo (p = 0,001) 3meHLLyBaTW CepeaHio
KOHLIEHTpaLLito okcuay a3oTy B cupoBartLi kposi ocif i3 IT1
(3 86,41 + 19,18 mmonb/an go 39,41 + 11,83 mmone/an)
NPU3BOANTL A0 3HWXKEHHS Cekpelii npocTarnaHamHy E2
eniTeniansHUMK KNiTMHaMKU iceH Ta iHribye akTuBauio
MMM [24].

[HWi AOCAIAHUKM TaKOX BU3HAYMIWN 3HUKEHHS KOH-
LeHTpauii MMI1-8 y poToBiii pianHi nauieHTiB, sk nig yac
nikyBaHHs IT1 oTpumyBanu npobioTuk L. reuteri. Yepes 12
TWKHIB Y NaLieHTIB, KM Npu3HaYeHo NpobioTuK, aBTopy
3apeecTpyBany JOCTOBIpHE 3HKeHHS piBHIB MMIT-8 (3
358,61 52,17 nr/mn po 243,32 + 42,51 nr/mn, p = 0,017)
Ta okcupy asoty (3 360,67 + 18,12 nr/mn go 329,62
6,41 nr/mn, p = 0,034). Y KOHTpONbHIl rpyni XBOpWX Ce-
penHin piseHb MMI-8 3Hm3mBea 0o 294,26 + 51,21 nr/mn;
Lie HegocToBipHO (p > 0,05) HkYe 3a cepeHin BUXIgHMIA
nokasHuk — 354,42 + 48,63 nr/mn. Kpim Toro, B ocib Uiei
rpynv Bu3Haumnm HesiporigHe (p > 0,05) 3HuxeHHs cepen-
HBOTO MOKa3HUKa okcuay asoty — 3 352,12 + 17,23 nr/mn
a0 343,13 + 16,37 nr/mn [20].

B iHWOMY JoCRiDKEHHi OLiHMAW BNIMB MiCLEBUX Npo-
6ioTwkiB Ha piBeHb MMIT-8 y siceHHii piguHi y xBopux Ha M1
yepe3 micsiLp nicns nikysanHs. [lo | rpynwv 3anyyeri naujex-
T, IKUM NULLIE BUKOHANM NPOECIiHY ririeHy 1 BUOANEHHS
HasyOHWX BigknageHs; fo Il rpynu — ocobu, skum fopar-
KOBO Mpu3Haumnm npobiotukw, Wwo mictunu L. acidophilus,
L. casei, B. bifidum, L. rhamnosus Ta L. salivarius. Yepe3s
30 pi6 aBTOpK BCTaHOBMNM HepgocToBipHe (p > 0,05) 3HK-
XeHHst cepenHboro pisHa MMIM-8 (3 18,50 + 1,12 Hr/mn
£o 17,60 + 1,56 Hr/mn) y nauieHTiB | rpynu Ta 4ocToBipHe
(p=0,001) 3HMKEHHSI LibOro nokasHmka (3 18,1+ 0,04 Hr/mn
A0 15,90 + 0,02 Hr/mn) y xBopux |l rpynu [22].

Pa3om i3 TMM, cynepeunnBiyM 3anuiuaeTbes MUTaHHS
LLoL0 ONTUManbHOT dhopmMu BrNycKy NpobioTUYHIX 3acobiB
Aans nikysanHs [T1. Bigomi pesynstatn ananisy snivey
npo6ioTka ANs MiCLLEBOTO 3aCTOCYBaHHS, WO MICTUTb
L. reuteri, Ha NporpecyBaHHs IMWUOMHU NapOLOHTaNbHUX
KULWEHb. YCIM mauieHTam, siki 3amyyeHi 40 AOCTIMKEHHS,
6yno npu3HaYeHo NbOASHUKM NPOTArOM 24 TYXKHIB: XBOPUM
| rpynu — npo6ioTuyHi, Wwo mictunu L. reuteriDSM 17938 Ta
L. reuteri ATCC PTA 5289, Il rpynu —nnaue6o. CepenHi 3Ha-
YeHHs! rBMHM NapoLOHTaNbHUX KMLLIEHb Y NaLieHTiB 060X
rpyn 3mMiH1IMCh HeRoCToBIpHO (p > 0,05): 3 3,09 + 0,32 Mm
fo 2,64 £ 0,33 mm y | rpyni Ta 3 3,28 £ 0,39 mm go
2,92+ 0,42 mm y Il rpyni [33].

Y komnnekci nikysanHs M1 1l cTagii iHwwm navjeHTam
npuU3HaYnnu xyeanbHi Tabnetky, wo mictunm L. reuteri
UBLRU-87, npotarom 3 micauis. ig 4ac KOHTPOMNbHOrO
ornsay BctaHoBumM BiporiaHe (p < 0,05) 3aMeHLeHHs no-
Ka3HWKIB CepeaHbOi MUOMHU NapOLOHTaNbHIX KULLEHD (3
5,27 + 0,49 Mmm 10 3,60 £ 0,56 Mm) | cepeHbOrO ririeHiYHOro
iHoexcy (3 3,60 + 0,56 6ana go 1,02 + 0,16 6ana) [34].

3a pesynbsratamu paHAoMI30BaHOrO KMiHiYHOro Aochi-
[DKeHHS NiaTBepaKeHo ecpeKTUBHICTL NpobioTuka L. reuteri
y ¢opmi TabreTok Ans nepopansbHOro NpuiMaHHs. Y 3a-
NyYeHnx Ao JOCHimKeHHs navieHTiB aiarHocToaHo [T1 i3
rMBMHOK NAaPOAOHTANbHUX KULLEHD BinbLue 3a 5 MM. Yeix
XBOPMX MOZINNIM Ha ABi rpynu: XBopi ogHiei npotsirom 180
[HIB oTpuMyBanu npobioTuk, iHwoi — nnaue6o. Y | rpyni
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nawlieHTiB CepepHiit piBeHb BTPATW NPUKPININEHHS SCEH
yepes 90 aHiB ctaHoBmB 0,87 + 0,12 MM, Yepes 180 aHiB —
0,68 £ 0,11 Mm, a B nauieHTis |l rpynu BignoBigHWA NOKa3HWK
3Ha4Ho BULLMIA, cTaHoBMB 1,73 £ 0,23 Mm yepe3 90 AHiB i
1,66 £ 0,29 mm yepes 180 gHiB nikyBaHHs [35].

OxpeMmi HayKOBLIi NS NigBULLIEHHS ePeKTUBHOCTI TiKy-
BaHHs1 ['T1 BBaXaKOTb 3@ JOLYiNbHE NPU3HAYEHHS CUHBIOTUKIB
— MeAUKaMEHTO3HUX Npenaparis, Lo MICTATb KOMMO3uLi0
npo6ioTuyHMxX GakTepiit i pisHUX omirocaxapwais Ans
CTUMYMIOBaHHS POCTY HOPManbHOI MiKpOhIopy poToBOT
NOPOXHUHW. ONPUMIOAHEHO Pe3ynbTaTy KNiHIYHOro Jochi-
[DKEHHS, B IKOMY nokasaHo gocTtosipHe (p < 0,05) nokpa-
LLEHHs! KNiHiYHux cumnTomiB [Ty nawieHTis, siki npotsrom 8
TWXHIB LLIOAEHHO NPUIAMAIM Mo OAHiN kancyni CMHOIOTUYHOI
no6aBku, Lo MicTUna cim LwTamie 6akTepit: L. acidophilus,
L. casei, L. rhamnosus, L. bulgaricus, B. breve, B. longum,
S. thermophilus, a Takox 100 Mr dpykToonirocaxapuay.
lMauieHTn KOHTpOMbLHOI rpynK oaepxyBanu nnauebo npo-
TArOM TOro camoro nepiogy. MMubnHa napogoHTanbHUX
KULLeHb Y mauieHTiB ekcnepuMeHTanbHoI rpynu CTaHo-
Buna 4,30 £ 0,36 mm, nicns nikyBaHHa — 3,47 £ 0,39 Mm;
Y XBOPUX KOHTPOMbHOI FPYMit Liel MOKa3HWK 3HU3NBCS 3
4,50 £ 0,97 mm o 4,04 + 1,04 mm [36].

OTxe, y nabopaTopHuX i KNiHIYHUX YMOBax AOBELEHO
3AaTHICTb NPOBGIOTUYHIX 3ac0BiB, SIKi MICTATb AesKi LWTaMu
MIKpOOpraHi3MiB, BMWBATK Ha Pi3Hi NAaTOreHETNYHI NaHKK1
reHeparni3oBaHOro NapofoHTUTY. Taki WTamu 3A4aTHi KOH-
TPOMtOBATU BUAOBMI i KiNbKICHWI ckrag Mikpobiomy poToBoi
MOPOXHUHY LUMSIXOM MPUTHIYEHHS NAapOAOHTONATOreHHO!
Mikpodhnopu B HasyOHux Gionniskax. 3 nogibHoO MeTo B
KOMMNIEKCHOMY nikyBaHHi [T LIMPOKO 3aCTOCOBYIOTb MiCLIEBI
Ta cucTeMHI aHTMbaKTepianbHi npenapatu. Ha BigmiHy Big
npobioTukiB, aHTUOaKTEpianbHi 3acoby MatoTb HU3KY NoBiY-
HUX eheKTiB Ha (PYHKLIOHYBAHHS Pi3HUX OpraHiB i cuctem
opraHiamy nawuieHTiB, 30aTHi BCTynaTy B nepexpecHi peakLii
3 iHLUMMM MEOMKAMEHTO3HUMU NpenapaTami i CTBOPHOKTb
pU3NKN POpMyBaHHS aHTMOIOTUKOPE3UCTEHTHUX LUTaMIB
Mikpodpriopun. Tomy Npu3HadeHHs Takux npenaparis Ans
crabinizauii M mae 6yTn yiTko 0OrpyHTOBaHMM Ta 06Me-
XEHE KOHKPETHVUMW MOKa3aHHSAMM.

OcobnvBuii HaYKOBMI IHTEPEC BUKMMKAKOTL NPOBIOTYKN
rpynu Lactobacillus, 1o MOXyTb MOZymoBaTh MiCLEBY
iMyHHY BignoBiab nauieHTiB i3 [Tl. 3HKEHHS KinbKoCTi
npo3anarnbHUX LIMTOKIHIB, LLIO NPOAYKYIOTb YpaKeHi ACEeHHI
enitenianbHi KNiTUHW, SK-0T iHTepnenkiia IL-18 i IL-6, dak-
TOpa HEeKPO3y NYXNNHK-, AA€ 3MOry NOMIMLWUTI KIiHIYHUIA
nepe6ir M1 i 3HM3MUTN MMOBIPHICTb 3arocTpeHb 3anansbHOro
npouecy. 3 iHLoro 6oky, NpoBiOTHKM MOXYTb NPUTHIYyBaTH
aKTUBHICTb MaTPUKCHUX METANONPOTEiHa3, cnpusitoum 3be-
PEXEHHIO KICTKOBOI TKaHWHU anbBEONAPHUX BiOPOCTKIB i
3MEHLLYIO4M iHTEHCUBHICTb MPOrPeCyBaHHS 3aXBOPIOBAHHSI.

HaiibinbLu cynepeynvermm acnekTamu BUKOPUCTaHHS
npobioTuki nig yac peabinitauii nauiexTis i3 M1 3anm-
LIAKTbCA BUOOBI kOMMNo3uuii NpobioTnYHMX npenapartis,
chopmu BUNYCKy Ta TPUBANICTb 3aCTOCyBaHHS. [loci Hemae
[OCTaTHBOI KINbKOCTI KNiHIYHMX LOCRimKeHb, 3a pesynbra-
Tamu SKUX NiATBEPAXEHO eheKTUBHICTb HexXipypriYHoro
nikyaHHs 1 i3 gogaBaHHAM npobioTnyHMX 3acobis y
BifaneHi TepMiHM crnocTepexeHHs. Ak oauH 3i LsXxis
30epexeHHs onTMMarbHOroO cknagy Mikpobiomy poToBoi
MOPOXHWMHM NiCNS NiKyBaHHSA Ta 3anobiraHHs peuuaneam
3arocTpeHHs ['T1 MoXHa BU3HAYMTU BUKOPUCTaHHS Npebio-
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TUKIB — Onirocaxapuais, LLIO CTUMYTHOIOTb PICT | 30epexeHHs
HOpMasnbHOI MIKpOthIopy POTOBOT NOPOXHUHM [37].

BucHoBKH

1. 3actocyBaHHs NpobioTUYHMX 3acobiB Ans nikyBaH-
HS NaLeHTIB i3 reHepaniaoBaHUM NapoAOHTUTOM CyTTEBO
BNNMBaE Ha KMiHiYHMIA Nepebir 3aXxBOpIOBaHHS 3aBAsKM
3MiHi BOBOTO Cknagy Hady6HMx BionniBok i MogyntoBaHHS
MiCLieBMX IMYHHVX i 3anarnbHIX peakLjii.

2. Pesynbtatu ekcnepuMeHTanbHWX i KniHiYHUX go-
CrifkeHb [OBOM 4acTO MakTh CynepeynuBmin xapaktep
L10A0 edheKTUBHOCTI OKpeMuX LUTamiB NpoBioTUKIB i Tpu-
BasioCTi cTabinisavii AMCTpogdivHO-3ananbHoOro NpoLecy B
BigAaneHi CTPOKV Nicns MikyBaHHS; Lie akTyarnidye HacTymHi
[IOCIIKEHHS.

MepcneKkTUBK NOAAABLLKX AOCAIAKEHD. [ToLwyK i BNpo-
BaPKEHHS1 HOBUX MicLieBMX NpoBioTUYHMX 3acobiB 3 yao-
CKOHareH!M BUZOBUM CKIaZOM AacTb 3MOry MoinwmTy
e(eKTUBHICTb MiKyBaHHSA NaLieHTIB i3 reHepanisoBaHUM
napofoHTUTOM. Kpim Toro, HOBI JOCRimKeHHs MatoTb ByTu
CNpsiIMOBaHi Ha po3poBneHHs oNTUMasnbHUX HOPM BUMYCKY
npobioTUYHUX Npenapartie AN AOCATHEHHS LUBUALLIOTO Ta
TpuBaniworo eekTy WoAo PopMyBaHHS HOPManbHOMo
MikpoBioMy POTOBOI MOPOXHUHW, BUBYEHHS MOTEHLINHOI
B3aemogii MpobioTVKIB 3 IHLLIMMK MEOUKAMEHTO3HUMM 3a-
cobamu, Lo 3aCTOCOBYHOTh ANs NiKyBaHHS 3aXBOPHOBaHb
TKaHWH NapoAOHTa, BU3HaYeHHs epeKTUBHOCTI Npobio-
TUKIB NS NiKyBaHHs OCi6 i3 naTonorisiMy napofoHTa, siki
iHOyKOBaHi 3aranbHOCOMATUYHUMU 3aXBOPIOBaHHAMM 1
CTaHamu opraHismy.
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CyyacHi MeToAMKH MaAOiHBa3MBHOI0 ApeHyBaHHA YXOBYOBUBIAHUX LUAAXIB
Y NaL€HTIB 3i 3A0AKICHUMM XXOBTAHULAMM (OTASIA AiTepaTypH)
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3anopisbknit AepXXaBHUN MEAMKO-GapMaLEBTUUYHKI YHIBEPCHTET, YKpaiHa

A - KOHLIEMNLLIS Ta AU3ANH AOCAIAKEHHS; B - 36ip AaHuMx; C - aHani3 Ta iHTepnipeTaLis AaHux; D - HanucaHHs cTaTTi; E - peparyBaHHs cTaTTi;
F - ocTatouHe 3aTBEPAXEHHS CTaTTi
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3nosikicHa 06CTPYKLISt XOBYOBMBIQHMX LUASAXIB — CKNAAHUIA CTaH, Wo notpebye MynsTMMOZanbHOro nigxody i 4o AiarHoc-
TWKW, | O NiKyBaHHS. Y BinbLUOCTI NALEHTIB, ¥ AKX 4iarHOCTYHOTh Lie 3aXBOPIOBAHHSI, pagukansHe onepaTvBHE BTPYYaHHs
He [oUiNbHe, OCKINbKM BOHW 3BEPTAOTLCSA BXE Ha 3aHenbaHux CTagisix XBopobu, a OTKE LM XBOpPUM HeobxigHa sikicHa
naniatueHa gonomora.

Merta po6oT# - r'pyHTYIOUMCb Ha BIAOMOCTSIX HayKOBOI NiTepaTypu, BUCBITITI MOXIMBOCTi MaroiHBa3vBHUX METOAMK APEHYBaHHS
XXOBYOBUBIHWX LLMAXIB Y NALEHTIB 3i 3NOSAKICHAMM XOBTAHULIAMU.

poaHani3oBaHoO BiZOMOCTI JOCTYNHOI HayKOBOI NiTepaTypyu 3 enekTpoHHKx pecypcis PubMed, Google Scholar, UpToDate, Lo
ony6nikoBaHa y nepiog 3 2019 go 2024 poky.

lMipTBEpMKEHO, LLO MaroiHBA3MBHI METOAM APEHYBAHHS XXOBYOBMBIAHMX LLNSXIB MaAOThb 3HAYHI nepeBaryt NOPIBHAHO 3 BiKPUTAMMN
XIipYpriYHMMU BTPYYAHHAMU, SIK-OT 3HIKEHHS PU3NKY OnepaLiiHnX YCKnagHeHb, KOpoTLWKiA nepiod peabinitauii Ta MOXIMBICTb
BWKOHaHHS NpoLiesypy Nif MICLIEBOKO aHeCTesielo.

OpnHak, He3BaXaroumn Ha TEXHIYHWIA NPOrPeC i HAKOMMYEHWIA KIIHIYHWIA OOCBIA, 3aNMILAETLCS HU3Ka HEBMPILLEHWX NUTaHb, MNOB'S-
3aHWX, 30Kpema, 3 BUOOPOM ONTUMarbHOrO METOAY APEHYBaHHS 4N KOHKPETHOrO naLjieHTa, OUiHIOBaHHAM edheKTUBHOCTI Ta
6e3nekn NeBHOI METOAMKN.

BucHoBKM. Haibinblu ANCKYCIAHAM 3anULIAETbCS MUTaHHS LWOAO BUOOPY MiX eHOOCKOMIYHUMM Ta YepesLUKipHAMKU MeTogamMu
[peHyBaHHs1. B okpeMnx JoCnimKeHHSX NOKa3aHo, LU0 eHAO0CKOMIYHE APEHYBaHHS MoXe OyTv eheKTUBHILLMM Y NaLieHTiB i3 nyx-
NMHaMW, L0 PO3TaLLOBaHi B ANCTaNbHUX BifZinax XOBYHWX MPOTOKIB, @ YePe3LUKIPHE ApEHYBaHHS MOXe 6yTv AOLINbHILLUM y pasi
npoKcumarnbHUX obCTpykuin. ToMy HeobXxigHi 4OAATKOBI AOCHIMKEHHS ANs OLiHIOBAHHA BifAaneHux pesynbraTtiB 3acToCyBaHHS
Pi3HUX METOAMK ApeHYBaHHS, ePEKTUBHOCTI BUKOPUCTAHHS NACTUKOBWX, MOKPUTUX i HEMOKPUTUX METANEBUX CTEHTIB Y Pi3HWX
KIIHIYHNX CUTYaLisX.

Keywords:
obstructive
jaundice, bile
ducts, drainage,
laparoscopes,
endoscopic
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Modern possibilities of minimally invasive biliary drainage techniques
for patients with malignant jaundice

E. V. Didenko, V. O. Hubka

Malignant biliary obstruction is a complex condition requiring a multimodal approach for both diagnosis and treatment. Most pa-
tients diagnosed with this disease are not candidates for radical surgery, as they come to us at advanced stages of the disease.
Therefore, they need quality palliative care.

Aim. Based on the data from scientific articles and literature, to highlight the possibilities of minimally invasive biliary drainage
techniques in patients with malignant jaundice.

The article analyzes the available sources of scientific literature and articles from the electronic resources PubMed, Google
Scholar, UpToDate from 2019 to 2024. Minimally invasive methods of biliary drainage have demonstrated significant advantages
over open surgeries, including a reduced risk of surgical complications, shorter rehabilitation period, and the ability to perform the
procedure under local anesthesia. However, despite technological progress and accumulated clinical experience, a number of
unresolved issues remain, in particular, related to choosing the optimal drainage method for a particular patient, and assessing
the effectiveness and safety of a specific technique.

Conclusions. The most controversial issue is the choice between endoscopic and percutaneous drainage methods. Some stu-
dies have shown that endoscopic drainage might be more effective in patients with tumors located in the distal bile ducts, while
percutaneous drainage might be more appropriate in case of proximal obstructions. Therefore, the situation calls for additional
studies to evaluate long-term results of different drainage techniques and the effectiveness of plastic, covered and uncovered
metal stents in different clinical situations.

HWHI ManoiHBa3uBHi MeTOAM ApeHyBaHHS XOBHOBUBIOHNX
LLMISIXIB CTanM BaXNMBOKO CKNaZ0BO NaniaTMBHOI 4ONOMO-
1 navjieHTam 3i 3rosKiCHUMU NYXAMHAMMU, LLO CIPUMUHAKOTD
00CTPYKTUBHY XOBTAHULIO. Taka XOBTAHULS € MOLIMPEHNM
YCKNaZHEHHSIM NpU 3MOSIKICHUX HOBOYTBOPEHHSIX MiALLMYH-
KOBOI 3271031, )XOBYHOTO MiXypa, BENMKOro AyOfeHarnbHOro

COCOYKa, KOBYHMX MPOTOKIB i neviHku. B 70 % Bunagkis
XBOPUM, SIKUX FOCTiTaniayloTb 40 CTaljoHapa 3 LM naTo-
norisMu1, pagukarnbHe onepaTMBHE BTPyYaHHs He AOLIMNbHE,
BOHU NOTPebytoTh SKiCHOI NaniatmeHoi gonomori [1,2].
OBCTPYKLS )XOBYOBMBIOHMX LUMSXIB MOXE CIIPUYUHATH
TSOKKI YCKMNaAHEHHS: XONaHTriT, NeYiHKOBY HEOQOCTATHICTb Ta

Zaporozhye Medical Journal. Volume 26. No. 6, November — December 2024


https://doi.org/10.14739/2310-1210.2024.6.312082
https://orcid.org/0009-0007-9546-8659
https://orcid.org/0000-0002-8476-6040
mailto:gubkaviktor%40gmail.com?subject=

Ornsaam

iHWWi IHCDeKUHI yCKNagHEHHs], — WO 3HAYHO MOTipLLYTh
AKICTb XWUTTS NAUEHTIB | YCKNaaHIo0Tb NOAAmbLLY OHKO-
norivHy Tepanito [3].

Hannowwuperiwi cnocobw OpeHyBaHHS, AK-OT eH-
[OCKOMiYHa peTporpagHa xonaHrionaHkpeartorpadis 3i
BCTAHOBIEHHSIM CTEHTIB Ta YepesLUKipHi MeToaunku ape-
HyBaHHs (YepesLUKipHa YepesnediHKoBa XOMaHriocToMis,
yepesLLKipHa abo nanapockoniyHa XonewuucTocToMist), €
OCHOBHMMW MNigxofamu Ans BigHOBMEHHS BIiZTOKY JKOBYI.
Bubip meTomy 3anexuTb Bif aHaTOMiYHUX 0cobnmBocTen
MyXMWMHHOTO MPOLECY, 3aranbHOro CTaHy nawieHTa Ta go-
CTYMHOCTI BiMOBIAHVX TEXHONOTii [4].

[MCKyCiiHUM 3anMuLIAeTbCs NUTaHHS LWOAo Bubopy
MK €HLOCKOMIYHMMM Ta Yepe3LKipHUMU METOAAMM ape-
HyBaHHs. B okpemux [OCMiMKEHHSIX NOKa3aHO: eHO0CKO-
niYHe ApeHyBaHHs Moxe OyTu eheKTUBHILLIMM Y navieHTiB
i3 NyxnuHamu, WO po3TalloBaHi B AUCTanbHUX Bigdinax
KOBYHWX NPOTOKIB, & Yepe3LUKIpHE ApeHyBaHHs Moxe ByTu
JOLINbHILLMM Y pa3i npoKcuManbHX 06CTpykuin [5]. Kpim
TOro, HeoOXiHi 4OAATKOBI AOCMIAXXEHHS ANS OLiHIOBAHHS!
BinJaneHux pesynsTaTiB 3aCTOCYBaHHS MIacTUKOBMX, Mo-
KPUTUX i HEMOKPUTUX METANEBMWX CTEHTIB Y Pi3HNX KNiHIYHMX
cuTyauisx.

MeTa po6otu

r'pyHTyrquCb Ha BiBOMOCTSIX HAaYKOBOI NiTepaTypy, BUCBIT-
NIATW MOXIMBOCTi ManoiHBa3vBHNX METOAMK APEHYBaHHS
KOBYOBMBIAHUX LUAAXIB Y MALEHTIB 3i 3MOSKICHAMM KOB-
TAHWULIAMM.

Marepianu i MeToAH AOCAIAKEHHA

lNpoaHanizoBaHoO BIAOMOCTi [OCTYMHOI HAayKoBOI NiTepa-
Typu 3 enekTpoHHux pecypcis PubMed, Google Scholar,
UpToDate, Lo ony6nikosaHa y nepiog 3 2019 no 2024 poky.

Pe3yabtati

EHpoCKONiYHe peTporpasHe ApeHyBaHHs XXOBYHUX NPOTOKIB
(ERCP). ERCP — ogHa 3 npoBigHWX METOAMK NiKyBaHHS
0BCTPYKTMBHOI XOBTSHULL, L0 CMIPUYMHEHA 3MOSIKICHAMM
HOBOYTBOpPEHHAMU. Lis MeToauka noeaHye AiarHOCTUYHI
Ta TepaneBTUYHI MOXIMBOCTI, OCKINbKY AaE 3MOrY He NnLue
Bi3yanisyBaTy KOBYHI NPOTOKM, ane 1 NpoBeCTY iX CTEHTY-
BaHHS ANs BiJHOBNEHHs BigToky >osui. Iig yac ERCP 3a
ZOMOMOrOK0 eHZOCKOMNa B XKOBYHI MPOTOKM BBOASATb KOH-
TPACTHY PEYOBMHY, NiCNs LIbOro pobnsiTb PEHTIEHOMOrYHe
[OCRIMKEHHS; Le Ja€e 3MOry OLHWUTW XapakTep i piBeHb
obcTpykuii [6,7].

Mpouenypa ERCP € BigHoCHO 6e3neyHoto, 3a3Bnyaii
ii BUKOHYIOTb Nif 3aranbHo aHecTesieto. BoHa gae amory
BCTAHOBWTY Pi3Hi TUMK CTEHTIB, BKMKOYAKOYM MNACTUKOBI Ta
MeTanesi, L0 BUKOPUCTOBYHOTb N5 NIATPYMKM BiKPUTOCTI
MPOTOKIB | 3abe3neyeHHs] eheKTUBHOTO ApeHyBaHHs [8].
Llto MmeToauKky 3acTOCOBYHOTL Nif Yac NikyBaHHS NaLieHTiB
3i 3M0SKICHMMM HOBOYTBOPEHHAMM XOBYHUX MPOTOKIB,
SK-OT pakoMm roniBku MiALLNYHKOBOI 3ano3u, XonaHriokap-
LIMHOMOHO, PaKOM XOBYHOTO Mixypa abo mMetactaTuyHUMm
YP@KEHHSIMU, LLIO CIPUHMHSIHOTL OBCTPYKLHO XXOBYOBMBIAHMX

3anopisbkuint MeguaHnii xxypHan. Tom 26, Ne 6(147), nuctonag — rpyaeHs 2024 p.

wnsixis [9,10]. AktyaneHoto npoueaypa ERCP € takox nig
yac NikyBaHHS BOOPOSIKICHNX CTPUKTYP, SIK-OT NEPBUHHOMO
CKepo3yo4oro XonaHriTy abo CTpUKTYpu nicns XipypriYHux
BTPyYaHb. 3ayBaxuMO, L0 B YaCTUHI BUNaakis nicns go-
[aTKOBOTO Li'TOMOPCDOIIONYHOTO AOCTIKEHHS BUSIBNSIOTH
3MOsKICHMI NpoLec, WO 3yMOBMOE Hafani BianoBigHy
TaKTWKy nikyBaHHa [4,11,12].

[ig yac nigroToBKM [0 HACTYMHOIO XipypriyHOro BTPY-
yaHHs ERCP moxe ByTun 3acTocoBaHa ansi TMMYacoBOro
LPEHyBaHHS OBYi Nepen paavkansHoto onepadieto. Lle
CrIpUSiE 3HWXEHHIO PiBHSA BinipybiHy Ta NoKpaLleHHIo 3a-
ranbHOro ctaHy nauieHta [13,14].

Monpu yncneHHi nepesaru, € i NPOTUNOKA3aHHA A0
ERCP, siki cnig BpaxoByBaTy nig Yac nnaHyBaHHs npoue-
Aypu. Tak, nauieHTn 3 TSHKKUMU aHaTOMIYHUMKU aHoMarni-
SIMM LLTYHKOBO-KMLLKOBOTO TpakTy abo nicns CcKnagHux
PEKOHCTPYKTUBHUX OMepaLiiii MOXyTb MaTu YCKNagHeHuI
[0CTYN [10 )XOB4YHWX NPOTOKIB, L0 pobutb ERCP Hemoxnu-
BuM abo HebesneyHum [15]. BukoHanns ERCP y roctpui
nepiof NaHKpeaTUTy Moxe 36iNbLUNTI PU3WK NOTiIPLIEHHS!
CTaHy navjieHTa, TOMy 3a3BK4ali PEKOMEeHA0BaHO Bigknac-
TV npoueaypy Ao crabinisawii ctany [16]. Kpim Toro, komm
navLieHT 3HaxoaMUTbCs Y KPUTUYHOMY CTaHi 3 HecTabinbHO
remoanHamikoto, ERCP moxe Oytn Hebesneunum, i go-
LinbHO 0b6paTi MeHLU iHBa3VBHI METOAM ApeHyBaHHs. Ak i
npu Byab-9KoMy MeAVYHOMY BTpyYaHHi, 3rofa nauieHTa €
060B's13K0BOI YMOBOHO, i BiAMOBA Bif, npoLieaypy € abco-
NIOTHUM NpoTUnokasaHHam [17,18].

ERCP sanuwaetbcst OCHOBHUM METOLOM APEHYBAHHSI
KOBYOBMBILHVX LLNSIXIB MPU 3MOSIKICHWUX 06CTPYKLLiSIX 3aBAst-
KI YACTIEHHUM NepeBaraM, NPOTe PiLLieHHS NP0 BUKOHAHHS
uiei npouenypy Mae ByTu 3BaXEHUM i IPYHTYBATUCS Ha
iHOMBIAyanbHUX 0cobnnBOCTAX nauieHTa. BpaxyBaHHs
nokasaHb i NPOTUMOKa3aHb 4a€ 3MOry MiHIMI3yBaTh PU3nKn
YCKNagHeHb i NigBULWMTY ePEeKTUBHICTb NikyBaHHA. OgHa
3 ronoBHux nepeear ERCP — miHiManbHa iHBa3uBHICTb.
3rigHo 3 pesynsratamu JOcnimKeHb Y 6aratbox LigHTpax,
€HOCKOMIYHE CTEHTYBaHHS BiniapHOi CUCTEMM HITUHOMO-
BUMW CTEHTaMM MOPIBHSHO 3 BIAKPUTUMM XipypriYH1Mun
onepavisiM1 CynpoBOLKYETHCS MEHLLIOK YacTOTO nicns-
onepaviHux ycknagHeHb (22,2 % npotn 72,7 %, p < 0,05),
HXYMMK NokasHukamu netansHocTi (0,0 % npotn 27,3 %,
p <0,001) i 3MeHLLEeHHAM TepMiHiB nepebyBaHHs y CTaLjo-
Hapi (8,70 £ 0,91 npotv 24,30 + 3,74 gHs). Mpouenypa Moxe
6yT1 BMKOHaHa HaBiTb aMBynaTopHO, LLO 3Ha4HO 3MEHLLIYE
HaBaHTaXeHHs Ha C1CTEMY OXOPOHW 310poB'a [6,7,9,18].
ERCP pae 3mory ogHo4YacHo 34iACHATU [iarHOCTUKY
Ta nikyBaHHs1, i Lle 0cOBNMBO BaXKNMBO AN NaLieHTIB 3
0bMexeHUM (pyHKLIOHaNbHUM pe3epBoM abo BUCOKUM
onepaLiiHuM prU3vKoMm.

MokasaHo, L0 CTEHTYBaHHS XOBYHWX MPOTOKIB 3a
paonomoroto ERCP edhekTBHO 3MEHLLYE NPOSIBU XOB-
TAHWL, NOKpaLlye (OyHKLil0 MEYiHKW i MiABULLYE SKICTb
XWUTTS NavjieHTiB. MopiBHSHO 3 YepesLLKIpHUMK METOAaMK,
ERCP, srigHo 3 pesynsratamu S. O'Brien et al., Y. Wang et
al., P. Yuan et al., acouiioBanuit i3 Ha 18-25 % MeHLLIMM
PU3MKOM PO3BUTKY IHCDEKLIIAHWX YCKMafHEHb, Cpusie 36e-
pexeHHio disionoriyHocTi nacaxy xoeui [5,19,20].

MigTBepmkeHo, Wwo ERCP moxe 6yTn MeHL edekTrB-
HOO Mpun OBCTPYKLISX NPOKCUMANbHWX BiAAINIB XOBYHNX
MPOTOKIB ab0 KoMYW BUSBMSKOTb BENUKY NYXIMHHY Macy, LU0
yCKNaZHE JOCTYN A0 AinsHKM 06CTpykuii [21,22]. Y Takux
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BUNaaKax AOUINbHUM Moxe ByTi KOMGIHyBaHHS! €HA0CKO-
MYHUX | YePE3LLKIPHUX METO/IB APEHYBaHHS, SIK-OT TEXHiKa
Rendezvous [23]. BTpyyaHHs Takox Mae neBHi ycknag-
HEHHs, | HanyacTiLle 3 HUX — pu3nK po3suTky nocT-ERCP
MaHKpeaTuTy, Lo CTaHOBWTL Maiike 5—10 % Bunaakis, Moxe
BapitoBaTK 3anexHo Bif JOCBIfY oneparopa Ta cneumdiki
KNiHIYHOrO BUMaAKY.

MaHkpeaTnT Moxe notpebysaTu rocnitaniayii Ta iH-
TeHcuBHoI Tepanii. MepdopaLito BUSBNSA0TL 4OBOMI PIAKO,
are Lie cknagHe ycknagHeHHs, Lo noTpebye, 3anexHo Big
KOHKPETHOrO BUNagKy, iHTEHCWBHOI Tepanii abo HeranHoro
XipypriYHOro BTpYYaHHs:. IHPEKLisiM )XOBYOBMBILHMX LLISXIB
MOXHa 3anobirTy 3aBaskv NPoiNakTUYHOMY 3aCTOCyBaH-
HI0 aHTKBIOTUKIB, OCOONMBO Y MaLieHTIB i3 NigBULLEHUM
pusukom [24,25]. Bubip Tuny CTEHTY (MNacTUKOBWA YK
METaneBuit) TakoX Mae 3Ha4YeHHs Ans MiHiMi3aLjii pusnky
ycknagHeHb. MeTanesi CTeHTU 3a3B1Yali BAKOPUCTOBYHOTb,
konu nepenbayaloTb TpUBane BUKOPUCTAHHS LPEHAXY,
OCKiNbKW BOHW MatoTb BinbLUMA AiaMeTp | MEHLUE CXUIbHI
[0 obeTpyKuii [26,27].

YepesLuKipHe ApeHYBaHHA YXOBYOBMBIAHUX NMPOTOKIB.
YepesluKipHe ApeHyBaHHS XOBYOBUBIAHUX MPOTOKIB €
BaXIMBMM MarnoiHBa3MBHUM METOZOM AfNs NiKyBaHHs
06CTPYKTVBHOI JKOBTSHWLI, 30KpeMa y pasi BUSBMEHHS
3nosikicHux nyxnuH. Llein meton nepenbavae BeeneHHS
[PEHaKHOTO KaTeTepa Yepes LUKIpY i napeHXiMy neviHkv B
KOBYHI MPOTOKM Nifj, KOHTPOMEM YnbTpa3syky abo komm'to-
TepHoi Tomorpadii abo BBEAEHHS kaTeTepa B XOBYHWN
Mixyp nig koHTponem Y3[ abo nanapockonivyHo (Mig yac
cTagjtoBaHHs). MeToayka YepesLUKipHOro ApeHyBaHHS Mae
BaXJTMBE 3HAYEHHS], KON EHAOCKOMIYHMIA JOCTYM HE MOX-
NnBUIA abo TEXHIYHO CKNaaHWUIA, @ TaKoX Ans TMMYaCcoBOro
[peHyBaHHA nepes BENUKUMM XipypriYHUMM BTPyYaHHSAMU.
3rigHo 3 pesynbratamu gocnimkenHs A. Rizzo et al. [21],
e(eKTUBHAM € 3HWXKEHHS piBHS Binipy6iHy Ha 40-50 %
npotarom 7-10 gHiB. Lien meton 3abesnevye edhekTviBHe
MonereHHs CUMNTOMIB i Moxe OyTW 3aCTOCOBaHWIA SIK
YyacTMHa KOMMIEKCHOrO MiAX0Ay A0 NiKyBaHHS 3NOSKICHUX
ob6CTpyKLUin [21,28].

YepesLLKipHe ApeHyBaHHs! BUKOHYIOTb, KON 3aCTocy-
BaHHS iHLIKX METOAIB He AOoLinbHe abo BOHW BUSIBUNUCS He
eheKTMBHUMU. Take BTpyYaHHs NOKa3aHo Mpu NpoKcMarb-
HWX CTPUKTYpaXx (0BCTPYKLS BEPXHIX BiAAiNiB KOBYHUX NPO-
TOKiB), /6 EHOOCKOMIYHMIA NiaXig MoXe 6YTV HEeLOCHKHUM
abo manoechekTnBHIM. [pOTe OCTaHHIM Yacom nyonikyoTb
Bce Oinblue pesynbTaTiB AOCHIMKEHb, WO CBigYaTb Npo
3icTaBHY eheKTUBHICTb EHOOCKOMIYHOMO ApeHaxy. Lie ctano
MOXITMBUM MepeayCiM BHACTIAOK BYUKOPUCTaHHS METaneBux
CamMOopO3LLMPIOBaHUX CTEHTIB [26,27]. Y nauieHTiB Hepiako
BUSIBNAKOTb 3MIHEHY aHATOMI, O, SIK | CTaH nicns onepa-
TUBHUX BTPyYaHb (MaHKpeaToayoneHarnbH1X pesekLiit, 6api-
aTpyUyHUX onepaLiint), yHemoxnuerioe npoeeaeHHs ERCP. Y
TaKVX BUMNaaKax ONTMManbHUM BTPYYaHHSIM € YepesLUKipHe
AperyBanHs [29,30]. Y pesynetati gocnigxerHs D. Wang
et al. 3pobunu BMCHOBOK, O YepesLLKipHE ApeHyBaHHS
MOXHa BWUKOPUCTOBYBATU AMSt TMMYaCOBOTO APEHyBaHHS
nepez 3annaHoBaHUMK XipypriuyHUMK BTpy4aHHaMU. Beta-
HOBUMK, IO MOPIBHAHO 3 PETPOrPafHNM APEeHYBAHHAM
piBeHb nicnsionepaLinHuX CENTUYHNX YCKIaaHEHb HDKYMIA
Ha 20 % [13]. YepesLukipHe ApeHyBaHHs € 00rpyHTOBaHUM
METOAOM BTPYYaHHS Y MeXax naniatyBHoI Tepanii naLieHTis
i3 HepesekTabenbHUMK MyXMHaMU.

Ak i Byab-sKkviA BapiaHT onepaTUBHOMO BTPYYaHHs, Ye-
pesLuKipHe ApeHyBaHHs Mae HeZOMiKV Ta MPOTUMOKa3aHHS.
3oKkpema, He PeKOMEHA0BaHO 3aCTOCOBYBATW METOZ Mpu
koarynonarisix, 60 BUHWKaE MigBULLEHWI PU3MK KPOBOTEY,
pobnsum Lie BTpyyaHHs Hebe3neuHM. HasiBHICTb aKTUBHUX
iHchekLin abo cencucy ycknagHIoe 3aiNCHEHHs npoLleaypu
Ta 30inbLUYE PU3VK yCKIagHeHb. Y pasi TSKKOro 3aranbHoro
CcTaHy ab0 y KpUTUYHIX NALIIEHTIB Yepe3LLKIPHE ApEHyBaHHS
MOXe He MaTh o4ikyBaHoro edekTy [28].

YepesLUKipHe ApeHyBaHHA Mae HWU3Ky nepesar, 3-no-
MiX HUX — HE3aneXHICTb Bif aHAaTOMIYHWX 3MiH, TOMY MO0
MOXHa BUKOHYBATW HaBITb Y CKMaZHWX KIiHIYHUX BUNAAKaX.
[Npouenypa Aae 3Mory BUKOHYBATM | 30BHILLIHIN, | BHYTPILLIHIN
ApeHax, Lo pobuTb ii yHIBEPCANbHOK Ta rHYYKOH AN pi3-
HUX KniHiYHMX noTpeb [21,28]. Kpim Toro, YepesLukipHe ape-
HyBaHHs MOXe ByTu 3aiCHeHe nig MICLIEBOI aHECTESIElD,
LLO 3HKYE PU3VIKW, NOB'A3aHI i3 3aranbHOK aHeCTesielo,
0c00nMBO B NaLEHTIB i3 BUCOKUM onepauiiHuM pusmn-
koM. [1o HeonMikiB YepesLKiPHOrO APEeHYBaHHS Hanexarb
PU3UK IHEKLIAHNX YCKNaaHEHb, SIK-OT XOMaHMiTYy, @ TakoX
MOXIMBICTb KPOBOTEY Yepe3 NMPOKON NEYiHKOBOI MapeHXiMu.
Kpim Toro, npouenypa Moxe 6yTh TEXHIYHO CKnapHot — ii
BWKOHaHHs1 NoTpebye BMCOKOI kBanidikauii megnuHoro
nepcoHany. MawjieHTn MoXyTb BiA4yBaTV 3HAYHUN AUCKOM-
¢hopT, NOB'A3aHNIA i3 30BHILLHIM ApeHaxeM, k1 noTpedye
PETenbHOro AOrMsAY Ta PErynsipHOro BXUBaHHS XOBYi Ans
HopManisauii TpasnexHs [31,32].

lMepcneKTUBU PO3BUTKY METOAUK MaAOiHBA3UBHOTO Ape-
HyBaHHS YXOBYOBUBIAHMX LAAXIB. Y KOHTEKCTi ManoiHBasus-
HUX METOAMK APEHYBAHHS! XXOBYOBUBIOHMX LLMSIXIB BAXINBO
3BEPHYTU yBAry Ha CyyacHi niaxoau, siki BCe YacTillie 3aCTo-
COBYIOTb Y KIiHIYHiM NpakTuui. [o Takux METOAVK Hanexatb
aHTerpagHe CTEHTYBaHHS], BHYTPIlLHbO-30BHILLHE TPaHC-
naninspHe ApeHyBaHHs Ta APeHyBaHHS Nif KOHTPOMeM
eHpocoHorpadii (eHgoY3[). Lii metoam € nepcnekTueHUMU
nig Yac nikyBaHHs NaLieHTIB 3i 3n0sKiCHUMM 06CTPYKLiSMU
)KOBYOBUBIZHMX LUSXIB, OCKINbKM CNPUSOTE NigBULLEHHIO
eeKTNBHOCTI Ta 6e3neku BTpyyaHb.

AHTerpagHe CTeHTYBaHHS — OAMH i3 NPOrPECUBHUX
METOZB, LU0 Nepesbayae BBEAEHHS CTEHTA Yepes NeYiHKy
3 MPOCYBaHHAM Hagani y ApaHagusdTunany kuwky. Meton
€ e(eKTMBHMM, KONn TpaguLiiHi nigxoam, 30Kpema eH-
[OCKOMNYHE peTporpaHe ApeHyBaHHs, He MOXYTb GyTu
3aCTOCOBaHI Yepe3 aHaTOMIYHi 0cobnMBOCTI NavjeHTa abo
3HaYHi MyXIUHHI ypaxeHHs. AHTerpagHe CTEHTYBaHHS
€ ONTUMAanbHUM Mig Yac MikyBaHHS NPOKCUMarbHUX 06-
CTPYKLiR, L0 YaCTO € HEAOCSHKHUMU ANS HLUMX METOAMK.
MeTon mMae cBoi nepeBaru, SiK-0T MOXIMBICTb JOCATHEHHS
CKNaaHOOOCTYNHUX AiNSHOK OBYOBMBIOHWX LUMSXIB i 3a-
6e3neyeHHst eheKTMBHOTO ApEHYBaHHS HaBITb Y CKNaaHUX
KniHiyHMX BUMagkax. Brim oro 3actocyBaHHsi notpebye
BUCOKOI kBanidikawii Xipypra Ta TO4HOrO KOHTPOMHO Nifg Yac
npouenypu, abu YHUKHY TV MOXITMBIX YCKIaAHEHb, 30KpeMa
KpoBOTeM i nepchopain [33].

BHYTPiLLHB0-30BHILLHE TPaHCNANINAPHe ApeHyBaHHS —
METO, LLIO NOEAHYE ENEMEHTW BHYTPILLHBOTO Ta 30BHILLHBLOMO
ApeHyBaHHs. Lis meToauka nepenbayae BCTAHOBMNEHHS
kateTepa, Sk Ja€ 3MOTy 34iNCHIOBATM OAHOYACHO BIiATIK
XOBYi BCEpeayHY LLIMYHKOBO-KMLLIKOBOTO TPAKTY Ta HA30BHi,
3abe3neyyoum KOHTPOMb 3a CTaHOM MNaLieHTa i MHy4KiCTb
nigxodis 4o nikyBaHHA. MeTog BHYTPILLHBO-30BHILLHBOMO
TpaHCNaningpHoOro ApeHyBaHHS ePeKTUBHUA Mig vac ni-
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KyBaHHS MaLieHTiB i3 BUCOKMMM OGCTPYKLisMM abo B pasi
HEeOOXiAHOCTI 3HVKEHHS! BHYTPILLIHEOMPOTOKOBOTO TUCKY. BiH
TaKoX 3abe3nevye MOXIMBICTb aganTaLii ApeHaxy Bianosia-
HO [0 KNiHIYHOI KapTHKW Ta noTpeb nauieHTa. MepcnexkTvaun
PO3BUTKY LibOr0 METOAY NONAratoTb Y NPOAOBXEHHi M0r0 BOO-
CKOHareHHs Ta B KOMBIHYBaHHi 3 iHLLIVIMUW MarnoiHBa31BHUMM
nigxofamu Ans AOCArHEHHs Halkpalwyx pesynerartis [34].

OnHMM i3 Halcy4acHILIMX | HaWNepCneKTUBHILLMX
HanpsiMiB € ApeHyBaHHS KOBYOBUBIAHWX LUNSAXIB Nif
KOHTpOnem eHgocoHorpadii. BukopuctanHsa eHgoY3[] aae
3MOry BMKOHYBaTV MpoLedypy 3 BUCOKOK TOYHICTIO. Lle
0coBnMBO BAXIIMBO, KON aHATOMi4HI 0COBNMBOCTI NaLieHTa
abo posTallyBaHHs NyXMUHY YCKMaAHIOTb 3aCTOCYBaHHS
Tpaguuiiinx metogie. EHnoY3[l 3abe3neyye TOYHy Bi3y-
anisayito )XOBYOBMBIAHUX LWINSAXIB i NPUNErnUX CTPYKTYP,
i TOMy [ae 3mory 3AiMCHIOBATU ApeHyBaHHs, 36epirakoum
isionoriyHicTb Nacaxy *OBYi LLISXOM CTBOPEHHS] LUTYYHOT
hicTynu mMix 6yab-SIKOK YaCTUHOO BHYTPILLHBONEYIHKOBUX
ab0 no3aneviHKoBMX JKOBYHMX LUMSAXIB i WnyHKOM abo
[BaHadUATMNANo KWLWKO0. Taka onuis cTtana MOXnu-
BOK 3aBASKM PO3POGMNEHHIO BENMKOI Pi3HOMAHITHOCTI
MeTaneBnx caMopo3LUMPIOBaHMX CTeHTIB. Came BHacnigok
LIbOro MeToayKa MiHIMI3ye pu3uk yeknagHeHb (nepdopaii,
KpoBOTeui) Ta 3abe3nevye BUCOKUIA piBEHb 6E3neKu, KOM-
¢opTy aAns nauieHTa. Po3BrUTOK Liboro MeToay nepenbayae
BLJOCKOHAINEHHS yNbTPa3ByKOBUX [ATHMKIB Ta IHCTPYMEHTIB
ANS ApeHyBaHHS; Lie CNpUsTUME MiABULLEHHIO TOYHOCTI Ta
edekTuBHOCTI Npoueayp [35,36,37].

BucHoBKH

1. CyyacHi manoiHBasvBHi METOAMKN ApPEHYBaHHS
JKOBYOBMBIZHMX LUNSAXIB, 30KpeMa eHJOCKOMiIYHe peTpo-
rpapHe apeHyeaHHs (ERCP) Ta yepesLukipHe ApeHyBaHHS,
BiZirpaloTb KMo4oBY posib Nif Yac NikyBaHHS NaLieHTIB 3i
3M0SIKICHUMI OBCTPYKLISIMI 3KOBYHMX MPOTOKIB.

2. ERCP — BaxnmBuil iHCTPYMEHT 3aBASKM MiHIManbHil
iHBa3MBHOCTI, MOXNMBOCTI OAHOYACHOI [iarHOCTUKM Ta Te-
panii, a TakoX BiAHOCHO HU3bKOMY PU3UKY YCKnaaHeHb. Lis
MeToAMKa fiae 3Mory eqheKTUBHO BiIHOBIIOBATY NPOXIAHICTb
KOBYHVX MPOTOKIB | CMPUSIE NONINLUEHHIO KNIHIYHOTO CTaHy
nauieHtis. Pasom i3 Tum, ERCP mae obmexeHHs, sk-oT
TEXHIYHI TPYLOHOLL BUKOHaHHS Y pa3i aHaTOMi4HIX aHOMarin
abo npu BeNMKWX NyXIMHHUX YTBOPEHHSIX. Lie 06rpyHTOBYE
HeoOXiAHICTb iHAMBIAYanbHOro Niaxoay A0 BUOOPY TaKTHKM
niKyBaHHS! 4ns KOKHOTO NaLjieHTa, BpaxoByr4mM 0COONMBOCTI
110ro KniHIYHOTO CTaHy.

3. YepesLuKipHe ApeHyBaHHS )XOBYOBYBIAHWX NPOTOKIB
€ anbTepHaTUBHUM METOAOM, SIKUIA YacTo BUKOPUCTOBY-
10Tb, KON BUKOPUCTAHHS iHWIMX METOAIB He AOLinbHe
abo BoHW He pocTynHi. Lis meToamka xapakTepusyeTbes
BWCOKOH €(PEKTUBHICTIO Nif Yac nikyBaHHS 06CTPYKTUBHOI
KOBTSHWL, 0COBMMBO MpK NPOKCUManbHUX OBCTPYKLisAX
JKOBYOBVBIOHWX LUNsIXiB. Baxxnvea nepesara Yepe3LwKipHoro
[PEHYBaHHS — YHIBEPCANbHICTB, LU0 A€ 3MOry 3aCTOCOBY-
BaTW Lieit METOA Y Pi3HMX KMIHIYHUX cuTyaLlisix, 3abeaneyy-
104U | 30BHILLHIN, | BHYTPILLHIA ApeHax. Hessaxatoun Ha
NEBHUIN PU3VK YCKINaaHEHb, 30KpeMa iH(eKLL Ta KpoBOTeY,
Lieit MeToz 3an1LAeTLCs BaXMMBUM KOMIOHEHTOM Cy4ac-
HOI naniaT1BHOI MeaULMHN.

4. ins nigBrLLeHHs echekTrBHOCTI Ta 6esnekw i ERCP,
i YepesLLKIPHOro ApeHyBaHHs!, HeobXigHO BpaxoByBaTh aHa-

3anopisbkuint MeguaHnii xxypHan. Tom 26, Ne 6(147), nuctonag — rpyaeHs 2024 p.

TOMiYHi 0COBNMMBOCTI NaLEHTIB, BUKOPUCTOBYBATU Cy4acHi
TexHonorii BidyanisaLlii Ta CTEHTYBaHHS, a Takox 3abesne-
YyBaTu kBanicikoBaHy NAroTOBKY MEAUYHOTO NepcoHarny.
MepcneKTMBU NOAAAbLLIMX AOCAIAKEHb. Po3BUTOK
METOAMK APEHYBaHHS XXOBYOBUBIAHMX LUNSXIB, 30KpeEMa
YOOCKOHAMNEHHS TEXHIYHUX XapaKTEPUCTUK CTEHTIB i po3-
poBneHHst HOBWX MPOTOKOMIB BEAEHHS MALiEHTIB, MatoTh
BaXIMBe 3HaYeHHs ANs onTUMi3aLii nikyBaHHs XBOPWX Ha
06CTpyKTMBHY XOBTSHULIO. Lle 06rpyHTOBYE AOLINBHICTL
HaCTYNHUX JOCMifkeHb ANS MiABULLEHHS edeKTUBHOCTI
NpoiNaKTUKK yCKNagHEHb, WO CNPUATME MOKPALLEHHIO
pe3ynbraTiB NikyBaHHS! i SKOCTi XWUTTS NaLiEHTIB.

KoHOAIKT iHTepeciB: BiACyTHIl.
Conflicts of interest: authors have no conflict of interest to declare.

Hapiniwaa po pepakuii / Received: 25.09.2024
Nicas poonpautoBakHs / Revised: 15.10.2024
CxBaneHo po Apyky / Accepted: 24.10.2024

BiaomocrTi npo aBTOpIB:

Aiaenko E. B., acnipaHT kad. rocnitansHoi Xipyprii, 3anopisbkuit
AEPXaBHUI MeAUKO-GapMaLLeBTUYHUI YHIBepcUTeT, YkpaiHa.
ORCID ID: 0009-0007-9546-8659

[ybka B. 0., A-p MeA. Hayk, npodecop, 3aB. Kad. rocritanbHol
Xipyprii, 3anopisbkuii AepxaBHUI MEANKO-GapMaLEBTUUYHUI
yHiBepcuTeT, YkpaiHa.

ORCID ID: 0000-0002-8476-6040

Information about the authors:

Didenko E. V., MD, PhD Student of the Department of Hospital
Surgery, Zaporizhzhia State Medical and Pharmaceutical
University, Ukraine.

Hubka V. 0., MD, PhD, DSc, Professor, Head the Department of
Hospital Surgery, Zaporizhzhia State Medical and Pharmaceutical
University, Ukraine.

References

1. Fernandez Y Viesca M, Arvanitakis M. Early Diagnosis And Man-
agement Of Malignant Distal Biliary Obstruction: A Review On
Current Recommendations And Guidelines. Clin Exp Gastroenterol.
2019;12:415-32. doi: 10.2147/CEG.S195714

2. Okamoto T. Malignant biliary obstruction due to metastatic non-hepa-
to-pancreato-biliary cancer. World J Gastroenterol. 2022;28(10):985-
1008. doi: 10.3748/wjg.v28.i10.985

3. Liu JJ, Sun YM, Xu Y, Mei HW, Guo W, Li ZL. Pathophysiological
consequences and treatment strategy of obstructive jaundice. World J
Gastrointest Surg. 2023;15(7):1262-76. doi: 10.4240/wjgs.v15.i7.1262

4. Mocan T, Horhat A, Mois E, Graur F, Tefas C, Craciun R, et al. Endo-
scopic or percutaneous biliary drainage in hilar cholangiocarcinoma:
When and how? World J Gastrointest Oncol. 2021;13(12):2050-63.
doi: 10.4251/wjgo.v13.i12.2050

5. O'Brien S, Bhutiani N, Egger ME, Brown AN, Weaver KH, Kline D, et al.
Comparing the efficacy of initial percutaneous transhepatic biliary drain-
age and endoscopic retrograde cholangiopancreatography with stenting
for relief of biliary obstruction in unresectable cholangiocarcinoma.
Surg Endosc. 2020;34(3):1186-90. doi: 10.1007/s00464-019-06871-2

6.  Bezrodnyi BG, Kolosovich IV, Slobodjanyk VP, Petrenko OM, Filatov
MS. [Palliative surgical treatment of unresectable tumors of the head
of the pancreas complicated by mechanical jaundice and duodenal
obstruction by stenting of the biliary system and duodenum with nitinol
stents]. Kharkivska khirurhichna shkola. 2022;0(2):33-6. Ukrainian.
doi: 10.37699/2308-7005.2.2022.06

7. Parkhomenko KY, Drozdova AG, Payunov KY, Shadrin OV. [Optimi-
zation of treatment of patients with pancreatic cancer complicated by
mechanical jaundice]. Kharkivska khirurhichna shkola. 2022;0(4-5):65-
9. Ukrainian. doi: 10.37699/2308-7005.4-5.2022.13

8. Jang DK, Kim J, Yoon SB, Yoon WJ, Kim JW, Lee TH, et al. Palliative
endoscopic retrograde biliary drainage for malignant biliary obstruc-
tion in Korea: A nationwide assessment. Saudi J Gastroenterol.
2021;27(3):173-7. doi: 10.4103/sjg.sjg_589_20

ISSN 2306-4145  http://zmj.zsmu.edu.ua 499


https://orcid.org/0009-0007-9546-8659
https://orcid.org/0000-0002-8476-6040
https://doi.org/10.2147/CEG.S195714
https://doi.org/10.3748/wjg.v28.i10.985
https://doi.org/10.4240/wjgs.v15.i7.1262
https://doi.org/10.4251/wjgo.v13.i12.2050
https://doi.org/10.1007/s00464-019-06871-2
https://doi.org/10.37699/2308-7005.2.2022.06
https://doi.org/10.37699/2308-7005.4-5.2022.13
https://doi.org/10.4103/sjg.sjg_589_20

Review

500

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

ISSN 2306-4145  http://zmj.zsmu.edu.ua

Shevchuk M, Dudchenko M, Kravtsiv M, Ivashchenko D, Prykhidko R,
Zaiets S. [Features of decompression of the biliary tract in patients with
obturation of the distal part of the common bile duct of tumor origin].
The Medical and ecological problems. 2022;26(3-4):30-3. Ukrainian.
doi: 10.31718/mep.2022.26.3-4.04

Paik WH, Park DH. Endoscopic Management of Malignant Biliary
Obstruction. Gastrointest Endosc Clin N Am. 2024;34(1):127-40.
doi: 10.1016/j.giec.2023.07.004

Judah JR, Draganov PV. Endoscopic therapy of benign biliary stric-
tures. World J Gastroenterol. 2007;13(26):3531-9. doi: 10.3748/wjg.
v13.i26.3531

Huynh R, Owers C, Pinto C, Nguyen TM, Kwok T. Endoscopic Eval-
uation of Biliary Strictures: Current and Emerging Techniques. Clin
Endosc. 2021;54(6):825-32. doi: 10.5946/ce.2021.048

Wang D, Lin H, Guan C, Zhang X, Li P, Xin C, et al. Impact of preopera-
tive biliary drainage on postoperative complications and prognosis after
pancreaticoduodenectomy: A single-center retrospective cohort study.
Front Oncol. 2022;12:1037671. doi: 10.3389%2Ffonc.2022.1037671
Rustgi SD, Amin S, Yang A, Kim MK, Nagula S, Kumta NA, et al. Pre-
operative Endoscopic Retrograde Cholangiopancreatography Is Not
Associated With Increased Pancreatic Cancer Mortality. Clin Gastro-
enterol Hepatol. 2019;17(8):1580-6.e4. doi: 10.1016/j.cgh.2018.11.056
Spadaccini M, Giacchetto CM, Fiacca M, Colombo M, Andreozzi M,
Carrara S, et al. Endoscopic Biliary Drainage in Surgically Altered Anat-
omy. Diagnostics (Basel, Switzerland). 2023;13(24):3623. doi: 10.3390/
diagnostics 13243623

Chi JY, Ma LY, Zou JC, Ma YF. Risk factors of pancreatitis after endo-
scopic retrograde cholangiopancreatography in patients with biliary tract
diseases. BMC Surg. 2023;23(1):62. doi: 10.1186/512893-023-01953-4
Bao G, LiuH, Ma Y, Li N, Lv F, Dong X, et al. The clinical efficacy and
safety of different biliary drainages in malignant obstructive jaundice
treatment. Am J Transl Res. 2021;13(6):7400-5.

Gupta P, Maralakunte M, Kalra N, Samanta J, Sharma V, Manda-
vdhare H, et al. Feasibility and safety of bedside percutaneous biliary
drainage in patients with severe cholangitis. Abdom Radiol (NY).
2021;46(5):2156-60. doi: 10.1007/s00261-020-02825-8

Wang Y, Wen N, Xiong X, Li B, Lu J. Biliary drainage in malignant biliary
obstruction: an umbrella review of randomized controlled trials. Front
Oncol. 2023;13:1235490. doi: 10.3389/fonc.2023.1235490

Yuan P, Zhang L, Li S, Li X, Wu Q. Clinical results after biliary drainage
by endoscopic retrograde cholangio-pancreatography for analysis
of metastatic cancer survival and prognostic factors. Surg Endosc.
2021;35(11):6220-6. doi: 10.1007/s00464-020-08121-2

Rizzo A, Ricci AD, Frega G, Palloni A, DE Lorenzo S, Abbati F, et al.
How to Choose Between Percutaneous Transhepatic and Endoscopic
Biliary Drainage in Malignant Obstructive Jaundice: An Updated
Systematic Review and Meta-analysis. In Vivo. 2020;34(4):1701-4.
doi: 10.21873/invivo.11964

Termsinsuk P, Charatcharoenwitthaya P, Pausawasdi N. Development
and validation of a 90-day mortality prediction model following endobili-
ary drainage in patients with unresectable malignant biliary obstruction.
Front Oncol. 2022;12:922386. doi: 10.3389/fonc.2022.922386
Thomaidis T, Kallimanis G, May G, Zhou P, Sivanathan V, Mosko J,
Triantafillidis JK, Teshima C, Moehler M. Advances in the endoscopic
management of malignant biliary obstruction. Ann Gastroenterol.
2020;33(4):338-47. doi: 10.20524/a09.2020.0497

Lee TH, Moon JH, Stuart S. Role of ERCP in Malignant Hilar Biliary
Obstruction. Gastrointest Endosc Clin N Am. 2022;32(3):427-53.
doi: 10.1016/j.giec.2022.01.003

Tanisaka Y, Mizuide M, Fujita A, Ogawa T, Katsuda H, Saito Y, et
al. Current Status of Endoscopic Biliary Drainage in Patients with
Distal Malignant Biliary Obstruction. J Clin Med. 2021;10(19):4619.
doi: 10.3390/jcm10194619

Wu CH, Wang SF, Lee MH, Tsou YK, Lin CH, Chang LL, et al. Effi-
cacy of Fully Covered Self-Expandable Metal Stents for Distal Biliary
Obstruction Caused by Pancreatic Ductal Adenocarcinoma: Primary
Metal Stent vs. Metal Stent following Plastic Stent. Cancers (Basel).
2023;15(11):3001. doi: 10.3390/cancers15113001

Gu J, Guo X, Sun'Y, Fan B, Li H, Luo T, et al. Efficacy and complica-
tions of inoperable malignant distal biliary obstruction treatment by
metallic stents: fully covered or uncovered? Gastroenterol Rep (Oxf).
2023;11:9goad048. doi: 10.1093/gastro/goad048

Kumar S, Singh P, Kumar V, Kumar M, Mahto M. Survival benefit of
percutaneous transhepatic biliary drainage for malignant biliary tract ob-
struction-a prospective study comparing external and internal drainage
techniques. Abdom Radiol (NY). 2021;46(11):5408-16. doi: 10.1007/
s00261-021-03215-4

Wang L, Lin N, Xin F, Ke Q, Zeng Y, Liu J. A systematic review of
the comparison of the incidence of seeding metastasis between
endoscopic biliary drainage and percutaneous transhepatic biliary
drainage for resectable malignant biliary obstruction. World J Surg
Oncol. 2019;17(1):116. doi: 10.1186/512957-019-1656-y

30.

31.

32.

33.

34.

35.

36.

37.

She WH, Cheung TT, Ma KW, Yin Tsang SH, Dai WC, Yan Chan AC, et
al. Impact of preoperative biliary drainage on postoperative outcomes
in hilar cholangiocarcinoma. Asian J Surg. 2022;45(4):993-1000.
doi: 10.1016/j.asjsur.2021.07.075

Subramani VN, Avudaiappan M, Yadav TD, Kumar H, Sharma V,
Mandavdhare H, et al. Outcome Following Percutaneous Transhepatic
Biliary Drainage (PTBD) in Carcinoma Gallbladder: a Prospective
Observational Study. J Gastrointest Cancer. 2022;53(3):543-8.
doi: 10.1007/s12029-021-00655-5

Bian C, Fang Y, Xia J, Shi L, Huang H, Xiong Q, et al. Is percutane-
ous drainage better than endoscopic drainage in the management
of patients with malignant obstructive jaundice? A meta-analysis of
RCTs. Front Oncol. 2023;13:1105728. doi: 10.3389/fonc.2023.1105728
Boyko VV, Avdosyev YV, Yevtushenko DO, Sochneva AL, Taraban IA,
Smachilo RM, et al. [Antegrade endobiliary interventions in patients
with unresectable biliary tract malignant neoplasms complicated by
jaundice]. Kharkivska khirurhichna shkola. 2022;0(6):28-1. Ukrainian.
doi: 10.37699/2308-7005.6.2022.06

Susak YM, Markulan LL, Lobanov SM, Palitsya RY, Rudyk MP, Skivka
LM. Effectiveness of a new approach to minimally invasive surgery in
palliative treatment of patients with distal malignant biliary obstruction.
World J Gastrointest Surg. 2023 Apr 27;15(4):698-711. doi: 10.4240/
wjgs.v15.i4.698

Gopakumar H, Singh RR, Revanur V, Kandula R, Puli SR. Endoscopic
Ultrasound-Guided vs Endoscopic Retrograde Cholangiopancrea-
tography-Guided Biliary Drainage as Primary Approach to Malignant
Distal Biliary Obstruction: A Systematic Review and Meta-Analysis of
Randomized Controlled Trials. Am J Gastroenterol. 2024;119(8):1607-
15. doi: 10.14309/ajg.0000000000002736

Giri S, Seth V, Afzalpurkar S, Angadi S, Jearth V, Sundaram S. Endo-
scopic Ultrasound-guided Versus Percutaneous Transhepatic Biliary
Drainage After Failed ERCP: A Systematic Review and Meta-analysis.
Surg Laparosc Endosc Percutan Tech. 2023;33(4):411-9. doi: 10.1097/
SLE.0000000000001192

Minaga K, Takenaka M, Ogura T, Tamura T, Kuroda T, Kaku T, et al.
Endoscopic ultrasound-guided biliary drainage for malignant biliary ob-
struction with surgically altered anatomy: a multicenter prospective reg-
istration study. Therap Adv Gastroenterol. 2020;13:1756284820930964.
doi: 10.1177/1756284820930964

Zaporozhye Medical Journal. Volume 26. No. 6, November — December 2024


https://doi.org/10.31718/mep.2022.26.3-4.04
https://doi.org/10.1016/j.giec.2023.07.004
https://doi.org/10.3748/wjg.v13.i26.3531
https://doi.org/10.3748/wjg.v13.i26.3531
https://doi.org/10.5946/ce.2021.048
https://doi.org/10.3389%2Ffonc.2022.1037671
https://doi.org/10.1016/j.cgh.2018.11.056
https://doi.org/10.3390/diagnostics13243623
https://doi.org/10.3390/diagnostics13243623
https://doi.org/10.1186/s12893-023-01953-4
https://doi.org/10.1007/s00261-020-02825-8
https://doi.org/10.3389/fonc.2023.1235490
https://doi.org/10.1007/s00464-020-08121-2
https://doi.org/10.21873/invivo.11964
https://doi.org/10.3389/fonc.2022.922386
https://doi.org/10.20524/aog.2020.0497
https://doi.org/10.1016/j.giec.2022.01.003
https://doi.org/10.3390/jcm10194619
https://doi.org/10.3390/cancers15113001
https://doi.org/10.1093/gastro/goad048
https://doi.org/10.1007/s00261-021-03215-4
https://doi.org/10.1007/s00261-021-03215-4
https://doi.org/10.1186/s12957-019-1656-y
https://doi.org/10.1016/j.asjsur.2021.07.075
https://doi.org/10.1007/s12029-021-00655-5
https://doi.org/10.3389/fonc.2023.1105728
https://doi.org/10.37699/2308-7005.6.2022.06
https://doi.org/10.4240/wjgs.v15.i4.698
https://doi.org/10.4240/wjgs.v15.i4.698
https://doi.org/10.14309/ajg.0000000000002736
https://doi.org/10.1097/SLE.0000000000001192
https://doi.org/10.1097/SLE.0000000000001192
https://doi.org/10.1177/1756284820930964

UDC 616-006.5-031.81-056.7-053.2
DOI: 10.14739/2310-1210.2024.6.306583

Ornsaam

What is known about Peutz-Jeghers syndrome
(a literature review)
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Peutz—Jeghers syndrome (PJS) is an autosomal dominant disease, which in most cases is caused by mutation of the tumor sup-
pressor gene STK11 and is characterized by the development of hamartomatous polyps in the digestive tract and the presence of
hyperpigmented spots on the skin and mucous membranes. Late diagnosis of PJS leads to acute intestinal obstruction or bleeding.

The aim of the study is to summarize the data and current views on the early diagnosis and treatment of PJS in children and
processing information on monitoring of PJS complications.

To achieve this goal, we have analyzed the sources of professional literature indexed in scientometric databases for the period
2014-2024. The analysis of the professional literature has shown that the triad is characteristic for PJS diagnosis: pigmented
spots on the skin and oral mucosa, digestive tract polyposis, and heredity. The timing of symptom onset is an important aspect
that requires further study of the clinical course and prognosis of the disease.

Conclusions. Phenotypic suspicion involves the formation of risk groups using extraintestinal signs — pigmentation of the mucous
membranes and lips — an early visual symptom that makes it possible to recognize PJS, prescribing timely examination and
treatment long before the onset of complications. Dynamic observation and prevention of complications in risk groups — both in
the presence of a family history and in newly diagnosed children with polyps and specific pigmentation should be provided. The
main method of PJS diagnosis is endoscopic, and the main treatment is surgical.
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Lo Biaomo npo cuHapom MenTua-Erepca (OraaA Aitepatypm)

M. I. MeabHUueHKo, E. C. BypsukiBcbkui, A. B. EAi

CuHopom MMeiTua—€repca — ayTOCOMHO-AOMIHAHTE 3aXBOPIOBaHHS, WO CpUYMHEHe 30ebinbLIoro MyTalielo reHa-cynpecopa
nyxnmH STK11 i xapakTepnayeTbCsl PO3BUTKOM raMapTOMHWX MOMINiB Y TPABHOMY TPakTi, @ TakoX HAsBHICTIO MirMEHTOBaHMX
JiNsHOK Ha LUKipi Ta crnaoBux obonoHkax. MisHs giarHocTvka cuHapomy MerTua—Erepca Npu3BoauTb A0 BUHUKHEHHS FOCTPOT
KWLLKOBOI HENpoxigHOCTi abo KpoBOTeui.

Merta po60TH — y3aranbHEHHS BiDOMOCTEN i Cy4acHUX MOMMSAIB Ha PaHHIO iarHOCTUKY Ta NikyBaHHs cuHapomy Mentua—Erepca
y AiTeN, @ TaKoX onpaLytoBaHHs iHhopMaLLiT A0 MOXIMBUX YCKMAAHEHb LibOro CUHAPOMY.

MpoaHanisyBanu mxepena axoBoi nitepaTypy, WO iHAEKCYTLCS Yy HAayKOMETpuYHUX 6asax, 3a nepiog 2014-2024 pp.
AHani3 BigoMoCTe HayKOBOI NiTepaTypu nokasas, WO ANs AiarHocTuku cuHapomy MeiiTua—E€repca xapaktepHa Tpiaga:
MIrMEHTHI NASAMW Ha LUKIPi Ta CNN30BUX 060MOHKaX AUreCTUBHMX OTBOPIB, NOSINO3 TPABHOMO TPAKTY Ta CnaaKoBicTb. CTPOku
BWHWKHEHHS] CUMMNTOMATMKN — BaXINUBWIA acnekT, Lo NoTpebye NPOAOBKEHHS BUBYEHHS KNiHiYHOrO nepebiry i nporHo3y
3aXBOPIOBAHHS.

BucHoBKku. PeHOTUNOBA HACTOPOXKEHICTb Nepeadadae PopMyBaHHS rpyn PU3NKY, 3 OFMAAY Ha Taki MO3aKWULLKOBI O3HaKW, K Mi-
TMEHTaList C30BKX 060MOHOK i ryD. Lie paHHiil BisyanbHuiA cumnTom, WO Jae 3Mory AiarHocTysaty cuHapom MenTtua—Erepca,
CBOEYACHO NPU3HAYMTIN OOCTEXEHHS Ta NikyBaHHS 3a40Bro 40 MOsBM yckraaHeHb. [lnHamivyHe cnocTepexeHHs Ta 3anobiraHHs
PO3BWTKY YCKNaZHEHb Yy rpynax puauky AOLMbHI i B pa3i HAsiBHOCTI CIMEHOrO aHaMHe3y, 11 y AiTen, y SKUX BnepLue BUSIBNIEHO
noninu Ta cneuudiyHy nirmeHTawjto. OCHOBHWIA MeTOZ, AiarHOCTHKM cuHapomy MeliTua—Erepca — eHAO0CKOMIYHIIA, OCHOBHE TiKy-
BaHHS — XipypriyHe.

PJS is an autosomal dominant inherited disease, the
only known cause of which is a germline pathogenic variant

Peutz-Jeghers syndrome (PJS) is a rare and very threa-
tening hamartomatous gastrointestinal polyposis of genetic

origin. The polyps can be located in the stomach, small and
large intestine and bladder with a high risk of malignization.
In addition, this syndrome is characterized by melanin
pigmented spots on the skin and mucous membranes,
that is the hallmark of this disease [1,2,3,4,5]. PJS was
first described in 1921 by the Dutch physician John Peutz,
who noted the association between intestinal polyps and
mucosal macules among members of a Dutch family [6].
In 1949, the American physician Harold Jeghers proposed
the concept of this disease [7].
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of the STK11 gene. About 17-50 % of cases are isolated
with no family history of the disease. The syndrome inci-
dence ranges from 1:25 thousand to 1:280 thousand of
newborns [3,8,9,10].

In PJS, hamartomatous polyps are located throughout
the gastrointestinal tract and can be complicated by bleeding
and small bowel intussusception, which can potentially lead
to emergency surgery [2,9,11].

Late diagnosis of PJS leads to acute intestinal obstruc-
tion or gastrointestinal bleeding.
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PJS is phenotypically characterized by melanotic
pigmentation of the mucous membranes. These hyper-
pigmented macules can be distinguished from ordinary
freckles, as the latter never appear in the oral cavity, locate
near the lips rarely and are absent at birth. The diagnosis is
determined by the presence of histopathologically confirmed
hamartomatous polyps and at least two of the following
clinical criteria: family history, hyperpigmentation and polyps
in the small intestine [8,12,13,14,15,16].

Hamartomatous polyposis syndromes are characte-
rized by excessive growth of cells or tissues peculiar to the
area in which they usually occur without any predictable
neoplastic potential. Hamartomatous polyps consist of
normal cellular elements of the gastrointestinal tract, but
have a markedly distorted architecture [1,17,18,19]. PJS is
associated with specific genetic mutations and an increased
risk of developing both intestinal and extraintestinal malig-
nant tumors during life. Large hamartomas often contain
foci of adenomatous tissue [14,17,20].

However, owing to the diversity of clinical manifestations
and low incidence, there are no recommendations for the
diagnosis, treatment and follow-up of PJS.

Aim

The aim of the study is to summarize the data and
current views on the early diagnosis and treatment of
Peutz-Jeghers syndrome in children and processing
information on monitoring of Peutz—Jeghers syndrome
complications.

Inheritance and etiology. PJS is inherited in an autoso-
mal dominant manner from a parent who carries the STK11
mutation. Each first-degree relative of a person with PJS
has a 50 % chance of inheriting the same mutation that
causes the disease. First-degree relatives include parents,
children, and siblings [8,17].

Mutations in the STK11 gene are found in 70-80 %
of patients with PJS. The STK71 gene is a suppressor
gene (encoding a serine/threonine kinase), mapped to the
short arm of chromosome 19. The STK11 gene is known
to regulate cell proliferation by arresting the G1 cell cycle
and also plays an important role in apoptosis. Mutations
of this gene lead to structural disorders and loss of kinase
activity [14,21].

There is evidence about genetic heterogeneity and
still undiscovered gene(s) that may be responsible for
this disease. Since most mutations in PJS are null alleles
dispersed throughout the STK11 / LKB1 gene, the muta-
tion screening strategies combining both DNA and RNA
approaches are preferred. Based on the identification of
new mutational mechanisms, the impact of RNA screening
on germline STK11 / LKB1 mutations in PJS syndrome is
discussed [8,13,22].

Loss of STK11 function leads to cell polarity disruption,
activates the epithelial-mesenchymal transition, disrupts
apoptosis, angiogenesis and normal cell cycle progression,
which ultimately leads to the accumulation of secondary
changes in the intestinal epithelium and hamartomatous
polyp formation [22]. Due to these different intracellular
functions, STK11 is considered a tumor suppressor gene,
and its variants have been identified in various carcinomas
and not just in PJS.

New methods of mutation analysis, such as multiplex
ligation-dependent probe amplification, are also used to
efficiently detect the type of mutation, increasing identifica-
tion rate up to 94 %. The possibility of other gene mutations
causing PJS is also considered. Timely detection of mutation
types enables more effective chemotherapy, for example,
the identification of a mutation in the mTOR pathway that
causes PJS has led to the use of mTOR inhibitors for
chemoprevention of PJS [22,23,24].

According to statistics, in 10-20 % of patients, PJS
occurs as a result of a de novo mutation without a family
history; in 30-70 % of patients, PJS occurs as a result of
the STK11 mutation [5,17,25].

To reduce morbidity and mortality, a lifelong follow-up
from early childhood is recommended. It has been shown
that the risk of cancer development depends on age with
a high cumulative risk of 75-89 % at the age of 70 years
[4,5,11,26].

Clinical picture. The diagnosis of PJS is based on
clinical criteria that include the presence of two or more
characteristic histopathological features: polyps (Peutz—
Jeghers hamartomatous polyps) and/or pigmentation of the
skin and mucous membranes [2,13,15,16]. Pigmentation is
mainly localized on the mucous membrane of the lips and/
or fingers, hands, and feet.

Small-bowel polyps can manifest as pseudo-invasion
when they penetrate the muscle layer without cellular
atypia and can be mistaken for malignant tumors. They are
localized mostly in the small and large bowel, but can also
be found in the stomach and rectum. Polyp enlargement
causes gastrointestinal bleeding and anemia. Polyps over
15 mm can cause intussusception, which requires surgical
treatment. The number of patients with PJS who do not
require surgical intervention is approximately 30 % at the
age of 18-20 years [1,12,27,28].

In children, intestinal polyposis can manifest itself
with such nonspecific symptoms as anemia, blood in fec-
es, and signs of malabsorption. One should keep in mind
that small bowel intussusception and bowel obstruction
caused by polyposis are one of the most frequent and
serious complications of PJS in children. In many cases,
surgical treatment was performed after the initial diagno-
sis of PJS in childhood [1,13,27,29,30]. Pigmentation is
often found on the lips or around, but can also be found
on the mucous membrane of the cheeks, palms and
fingertips, phalanges and heels, and the anus. The rash
is represented by small hyperpigmented black-brown or
brown spots, 1-5 mm in diameter, usually round or longi-
tudinal in shape, prone to fusion. Hyperpigmented spots
are the most frequent symptoms and are presentin 95 %
of patients with PJS. Melanin pigment and melanocytes
increase in the basal layer of the epidermis, which can
be related to inflammation that inhibits melanin migration
from melanocytes to keratinocytes. Pigmentations occur
at birth, in early childhood and intensify before puberty.
With age, they can become invisible, but often remain
on the cheek mucosa. There are no cases of malignant
transformation of pigmented spots, which eliminates the
need in biopsy, and laser treatment is sometimes used
for cosmetic reasons [14,16,26].

Other symptoms are associated with polyps in the
gastrointestinal tract (especially in the intestine or sto-
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mach) or polyp-related complications. These symptoms
usually appear between the age of 10 and 30 years. Signs
and symptoms of polyps include abdominal pain, nausea
and vomiting, gastrointestinal bleeding, bloody stool, and
anemia.

When the gastrointestinal tract is affected, polyps with a
diameter of several millimeters to 5 cm or more are formed.
Large polyps can cause intussusception and obstruction.
Polyps of the small bowel develop over time in 90 % of pa-
tients. In the small bowel, a very common location for polyps
is the jejunum, followed by the ileum and duodenum, and
the gallbladder. Colon, stomach and rectum involvement is
observed with disease progression [12,31,32].

Gastrointestinal bleeding is a characteristic manifes-
tation of Peutz—Jeghers syndrome. Occult bleeding often
leads to anemia, and children have weakness and physical
developmental delay. The mean age of clinical manifestation
of bleeding ranges from 10 to 12.5 years, however, in some
cases, symptoms develop during the first years of life [2].

Polyps can become malignant during life. Patients with
the diagnosed PJS are recommended a regular follow-up
using endoscopic gastrointestinal imaging methods.

Diagnosis of PJS. The World Health Organization, Mayo
Clinic, Tomlinson and Houston independently proposed
recommendations for PJS diagnosis [2,4,26,33]. Among
them, the World Health Organization criteria are usually
used, namely:

— in patients without a family history, the diagnosis of
PJS is made based on three or more histologically confirmed
polyps or any number of PJS polyps and characteristic skin
and mucosal pigmentation;

— in patients with a family history, the diagnosis can
be made based on any number of polyps or characteristic
severe mucocutaneous PJS lesions.

The diagnosis is considered final if at least one of the
following features is present: distinct pigmentation of the
mucous membranes or hyperpigmented macules (periorbi-
tal area, lips, nose, fingers and toes, anus); any number of
PJS polyps detected in a person with a family history within
atleast one close relative; two or more hamartomatous PJS
polyps of the gastrointestinal tract; family history of intestinal
intussusception.

Intraoperative enteroscopy remains a unique method of
examining the small bowel and management of pathological
findings simultaneously. The examination is invasive, and
therefore accurate indications are obligatory [26,34,35].

Today, double balloon enteroscopy in combination
with the capsule enteroscopy is the “gold standard” for the
diagnosis and treatment of small bowel diseases. Reports
on the double balloon enteroscopy suggest that this new
method can replace at least intraoperative enteroscopy in
many cases [2,33,36].

The following methods are used for polyp detection
[34,35,36,37]:

— endoscopic methods (colonoscopy, upper gastro-
intestinal endoscopy, video capsule endoscopy of the
gastrointestinal tract);

—magnetic resonance enterography or contrast CT-en-
terography;

— examination of blood samples to check for signs
of iron deficiency anemia, and genetic blood tests for the
presence of the STK11 gene mutation.
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Despite the autosomal dominant type of PJS inheri-
tance and a high risk of malignant tumors, the molecular
genetic testing of probands with PJS and at-risk people is
not carried out in Ukraine.

Complications of PJS [12,25,27,28,29,30,31,38]: small
bowel intussusception, including double intussusception;
small bowel obstruction caused by polyps occupying the
whole lumen; gastrointestinal bleeding when polyps press
on the gastrointestinal tissues and cause bleeding, or in
case of malignancy; iron deficiency anemia: blood loss can
deplete iron stores and, as a result, lead to anemia.

However, the more intestinal wall incisions performed,
the higher the risk of postoperative complications (suture
failure, peritonitis, ileal obstruction, intestinal stenosis).
Bowel resections of a great extent create a risk of short
bowel syndrome and disability of patients [5,12].

Further treatment is based on the preventive removal
of polyps over 1 centimeter using endoscopy and imaging
techniques to avoid symptoms associated with their growth.
Surgical resection is necessary in the case of polyps that
cannot be treated endoscopically. Balloon enteroscopy can
also be used to remove distal polyps of the small bowel.
Surgery is the most common method of treatment for intes-
tinal intussusception due to large polyps [2,4,8,10,12,39].

This strategy has two aims: to reduce the consequenc-
es of large polyps, such as bleeding, anemia, and intestinal
obstruction; to reduce the risk of developing cancer due to
malignant transformation of PJS polyps.

Follow-up. The main sticking point in the follow-up and
timely treatment of these patients is the lack of knowledge
on PJS among patients and the medical community resulting
in delayed diagnosis and early reference. Progress is ham-
pered by the lack of national and international databases for
collecting and summarizing data on rare disorders, including
PJS. Strict adherence to follow-up protocols will extend the
life expectancy of these patients. Genetic counseling should
be obligatory for all patients. Gene editing, which is still in the
embryonic stages of development, may provide a future for
the treatment of these rare inherited diseases [2,8,12,13,14].

Due to the high incidence of small and large bowel
cancer in PJS syndrome, it is necessary to perform eso-
phago-gastro-duodenoscopy at 3-year intervals starting at
the age of 25, capsule endoscopy starting at the age of 20,
and annual ultrasound of internal organs [2,4,5,11].

It is also necessary to create a database and a bank
of DNA samples from peripheral blood of patients with
PJS in Ukraine and to conduct molecular genetic testing of
probands and risk groups. Molecular genetic diagnostics
allows to conduct genetic counselling in time, to detect the
disease in the risk group for PJS, predict its course and
perform surgical intervention due to early polyps malignancy
[10,11,32,38].

According to international requirements, in case of
family history or detection of PJS, monitoring of the condi-
tion in children and adolescents is carried out as follows:
colonoscopy and upper endoscopy at the age of 8 years;
examination of the small bowel with MRI or endoscopy
every 1-3 years starting from the age of 8 years. In case
of a negative result, examinations need to be repeated at
the age of 18 years. If polyps are detected, endoscopic
monitoring is repeated every 1-3 years, depending on the
polyp size, number and histopathology. Examination for
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signs of premature puberty in girls — every year, starting
from the age of 8 years. Testicular examination and checkup
for feminizing changes in men annually, starting from the
age of 10 years. In addition, depending on the part of the
digestive tract and the possibility of malignancy, the following
monitoring is generally accepted [2,4,5,9]:

— the rectum: the first colonoscopy is offered at an
early age and then repeated every 1-3 years if the result is
negative; polyps will be removed by elective polypectomy;

—the stomach: the first esophago-gastro-duodenosco-
py is offered at a young age and then repeated every 1-3
years if t he result is negative; polyps will be removed by
elective polypectomy;

— the small bowel: enteroscopy with video capsule is
offered from the age of 8 years and repeated every 1-3
years; polyps will be removed by elective polypectomy;

— the pancreas: as the risk of developing pancreatic
cancer is 30-60 % at the age of 70 years, pancreatic moni-
toring is recommended as a part of examination protocols,
regardless of whether family members have pancreatic
cancer or not;

— the mammary glands and ovaries: MRI of the mam-
mary glands, gynecological ultrasound.

So, the main criteria for diagnosis of PJS are the pre-
sence of the clinical triad of signs:

— distinct pigmentation of the skin and mucous mem-
branes (phenotype);

— two or more histologically confirmed polyps (histo-
logy);

— hereditary disease (medical history).

In the future, the primary and further differential diag-
nosis of PJS is carried out, which includes the following
hereditary congenital syndromes: juvenile polyposis, Birt—
Hogg-Dubé syndrome, neurofibromatosis, Gorlin-Goltz
syndrome, associated Proteus syndrome caused by the
presence of mutated genes.

Conclusions

1. Phenotypic suspicion involves the formation of risk
groups using extraintestinal signs — pigmentation of the
mucous membranes and lips —an early visual symptom that
makes it possible to recognize PJS, prescribing timely exami-
nation and treatment long before the onset of complications.

2. Dynamic observation and prevention of complica-
tions in risk groups, both in the presence of a family history
and in newly diagnosed children with polyps and specific
pigmentation, should be provided.

3. The main method of PJS diagnosis is endoscopy,
the main treatment is surgical.

4. In case of diagnosis of iron deficiency anemia in
children resistant to treatment with iron preparations, the
possibility of PJS should be considered.
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The aim of the review is to analyze the latest data on the current state of diagnosis and management of a common benign vulvar
and vaginal disease in postmenopausal women — atrophic vulvovaginitis.

The paper presents an analysis of national and foreign scientific publications on the diagnosis and management of vulvovaginal
atrophy and also focuses on the modern nomenclature and terminology of this pathology. Vulvovaginal atrophy is a common and
progressive condition affecting on average more than 50 % of postmenopausal women, and its development and severity depend
mainly on the duration of hypoestrogenism. Such a hormonal imbalance with a gradually increasing estrogen deficiency leads
to atrophic changes in the tissues of the female genital organs and thinning of the vaginal epithelium. Degenerative alterations
are accompanied by inflammatory phenomena and disturbances in the vaginal microflora. Atrophic lesions in the genitourinary
system induce urinary incontinence aggravation, dysuria, increased micturition frequency, and recurrent urinary tract infections.

Vulvovaginal atrophy is diagnosed based on appropriate clinical assessments as well as with the involvement of validated
questionnaires. Differential diagnosis of the vulvovaginal atrophy should include all pathological conditions imitating the clinical
symptoms and signs.

Experts of the International Society for the Study of Women'’s Sexual Health and the North American Society of Menopause
have proposed a new nomenclature, namely, the terms “vulvovaginal atrophy” and “atrophic vaginitis” have been supplanted by
“genitourinary menopausal syndrome”.

First-line therapy for mild symptoms is non-hormonal vulvar and vaginal lubricants, vaginal moisturizers used on a regular basis.
Hormonal therapy (both transdermal and oral) remains the most effective choice for the treatment of clinical manifestations, but
contraindications to its use should be considered. In women with contraindications to systemic hormonal therapy, it is possible
to prescribe estrogens in the form of vaginal suppositories or vaginal cream. 5-Aminolevulinic acid photodynamic therapy can be
one of the promising methods in the treatment of this women’s clinical group.

Given the serious consequences of vulvovaginal atrophy for the patients’ health and quality of life, timely diagnosis of the disease
in accordance with its specificity and possible complications is of primary importance for the successful treatment and manage-
ment of this pathology.

Conclusions. Vulvovaginal atrophy has been shown to be a common disease, especially among women in the postmenopausal
period, based on the analysis of national and foreign scientific publications. The pathogenesis of vulvovaginal atrophy is associated
with hypoestrogeny which results in structural and functional abnormalities of the genital organs such as mucus thinning, loss of
elasticity, changes in microbiota and increased pH. Given the new nomenclature and terminology, it is appropriate to use the term
“genitourinary menopausal syndrome” (GMS or GUMS) in lieu of “vulvovaginal atrophy”.
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ByAbBoBariHaAbHa aTpodifi: cyyacHi niaAxoAU A0 AiarHOCTUKM Ta AIKyBaHHSA

B.T. Ctoctoka, H. B. ABpameHko, M. |. MaBatoueHko, M. ). CeprieHko, A. 0. KHA3eBa

Merta po60TH - aHari3 HaliHOBILLIMX BiJOMOCTE LLOZI0 CTaHY AiarHOCTYKM Ta JliKyBaHHS NOLUMPEHOTo A0OPOSIKICHOMO 3aXBOPIOBAHHS!
BYNbBY Ta NiXBM Y XIHOK y NOCTMEHONay3i — aTpodiYHOro ByrbBOBAriHITY.

HaBeneHo aHanis BiTUM3HSHUX i 3apyBixHUX Ny6nikaLii Woao AiarHOCTUKM Ta MEHEMKMEHTY BynbBOBariHanbHOI atpodii, ak-
LIEHTOBAHO Ha CyyacHil HOMeHKNaTypi Ta TepMiHonorii Liei natonorii. BynbBoBariHanbHa atpodisi — JOBOMi MOLUMPEHWIA CTaH,
Lo Nporpecye; B cepeaHboMy Moro BusiBnstoTh y 50 % xiHOK y nocTMeHonaysi. PO3BUTOK i TSXKKICTb BynbBOBariHanbHoi atpodii
3anexarb nepeaycim Bif TPUMBANOCTI rinoecTporeHii. Takuii ropMoHanbHUiA aucbanaHc i3 4edilMTom ecTporeHiB, Lo NocTynoBo
MOCUIMIOETLCS, NPU3BOAUTDL A0 aTPOIYHMX 3MiH TKaHUH XIHOUMX CTATEBKX OpraHiB, NOTOHLIEHHS eniTenito nixeu. [lereHepaTuBHi
3MiHM CyNPOBOMLKYHOTLCS 3ananbHYMK SBULLIAMM | NOPYLLEHHSAMI MiKpodhropu cepeaoBuLLa nixeu. ATPodhiuHi 3MiHK1 ceqocTaTeBoi
CUCTEMM CNIPUYMHAOTL 3BiMbLUEHHS YaCTOTI CE4YOBUMOPOXKHEHD, HETPUMAHHS Cedi, AN3ypito Ta iHGeKLii Ce4oBMBIAHMX LUNSXIB,
LLO peunanByoTh.

BynbBoBariHanbHy atpodito 4iarHoCTyTh 3a pesynbratamu KniHiYHOTO OLLiHIOBAHHS, @ TakoX BMKOPWUCTOBYHOUM BanigoBaHi
onuTyBarnbHWKW. [uchepeHuinHniA aiarHo3 wiei natonorii HeobXxiaHO 3AiMCHIOBATY 3 yCiMa NaToNoriYHAMK CTaHaMK, WO iIMITY0Tb
CYMMTOMM Ta KNiHIYHI NPOSiBY.

Exkcneptv MixkHapogHOro ToBapycTBa 3 BUBYEHHS XXIHOYOrO CEKCyanbHOro 300poB's i [iBHIYHOaMEPHKaHCHKOro TOBAapUCTBa MEHO-
nay3u 3anponoHyBasi HOBY HOMEHKIATYpY, 30KpeMa TepMiHM «ByrnbBOBariHanbHa atpodis» Ta «aTpoiyHNiA BariHiT» 3amMiHEHO
Ha «CevyocTaTeBUI CUHAPOM MEHOMay3u» i KreHITOYpPUHAPHUA MEHOMNAay3anbHWU CUHOPOMY.
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Tepanieto nepLuoi NiHii B pa3i MEHLL BUPaXXEHUX CUMMTOMIB € HErOPMOHasbHi ByrbBapHi Ta BariHamnbHi 3Masku, BariHarnbHi 380-
noxyBarnbHi 3acobu, Lo Npu3HadeHi Ans perynsipHoro 3acTocyBaHHs. [opMoHanbHa Tepanis (i TpaHcaepmarsHa, i nepopanbHa)
3aMnuMLLaETbCs HaleheKTUBHILLIOK Nig Yac NikyBaHHS KMiHIYHWUX NPOsIBIB reHiTOypuHapHOro cuHapomy. BTim, cnig BpaxoBysatu
MPOTMMOKa3aHHS LWOAO ii NPU3HaYeHHs. AKLLO € NPOTUNOKa3aHHs [0 NPU3HAYEHHS CUCTEMHOI FOPMOHANbLHOI Teparii, MOXIBe
BUKOPWCTaHHS! TOKanbHWX eCTPOreHiB y nikapcbkili hopMi BariHanbHWX CynosuTopiis abo BariHansHoro kpemy. OnHWUM i3 nepcnek-
TUBHUX METOLIB NiKyBaHHS Tak1X NaLiEHTOK MOXe CTaTh hoToanHaMivHa Tepanis 3 5-amiHoNeByNiHOBOKO KUCIOTOH.

3Baxaroum Ha cknagHi Hacrigky BynbBoBariHanbHOI aTpoddii Ans 300POB’'A Ta SKOCTI XWTTS NALEHTOK, 41151 YCMILIHOTO NiKyBaHHS!
Ta YNpaBMiHHA Leto NaTornorieto NepLUIoYeproBoio € CBOEYacHa AiarHOCTUKa 3axXBOptoBaHHs, bepyyn Ao yBaru noro cneumaiky
Ta MOXIMBI YCKITAAHEHHS.

BucHOBKHM. AHani3 BiTUM3HAHUX i 3apyOikHIX HayKOBWX Nybnikawli nokasas, Lo aTpodis BybBOBariHaNbLHOrO kaHasy € A0BOfi
MOLUMPEHNM 3aXBOPOBAHHSIM, 0CODMMBO B XIHOK y MOCTMeHonay3anbHoMy nepiogi. MNaToreHes atpodii BynbBoBariHanbHoOro
KaHany noB’s3aHuii i3 rinoecTporeHieto, WO NPU3BOAWTL O 3MiH CTPYKTYpW Ta (OYHKLiT CTaTeBMX OpraHiB, SK-OT NOTOHLUEHHS
CNK30BOI 0O0MOHKK, BTPATU €NacTUYHOCTI, 3MiHW MikpobioTw, NiaBuLLEHHS pH. BpaxoBytoun HOBY HOMEHKNATYpPY Ta TEPMIHOIO-
rito, 3aMiCTb «aTpodisi BynbBOBAriHaNbLHOMO KaHany» AOLINbHO BUKOPUCTOBYBATW TEPMIH «FEHITOYPUHAPHWUI MeHoNnay3arnbHWiA

cuHgpom» (TMC, TYMC).

In today’s modern society, interest in health problems and
social adaptation of women who have gone through meno-
pause is constantly growing every day, due to the increased
number of this population segment. The menopausal pe-
riod represents the physiological process of female aging
and is defined as a period of gradual decrease in ovarian
activity [1].

One of the complications of the postmenopausal period
physiological course for women is the development of meta-
bolic disorders in the reproductive system characterized
by involutional changes, namely atrophic, in the cervical,
vaginal and vulvar structure [2]. Postmenopausal atrophic
vaginitis, along with vasomotor symptoms and sleep disor-
ders, is one of the most unpleasant menopausal symptoms.

Vulvovaginal atrophy (VVA) is a common and progres-
sive condition, but few menopausal women seek medical
care for these symptoms [3,4]. VVAis typical for postmeno-
pausal women, but it can affect women of all ages diagnosed
with decreased estrogenic stimulation of the genitourinary
tissues. A hypoestrogenic state can occur in the postpartum
period, be a consequence of prolonged breastfeeding,
hypothalamic amenorrhea, or the use of antiestrogens as
part of adjuvant therapy for breast cancer [5,6]. More than
50 % of women suffer from a severe form of VVA associated
with menopause. The development and severity depend
mainly on the duration of hypoestrogenia, which causes
changes in the genitourinary tissues, giving rise to the
corresponding signs and symptoms. In young women, this
clinical problem may occur temporarily while taking various
pharmacological drugs or radiation therapy [7,8]. The most
common symptom of VVA is vaginal dryness (reported by
up to 83 % of postmenopausal women) [9,10], vaginal
irritation (37-77 %) and dyspareunia (38-59 %) [11,12].
But at the same time, atrophic changes in the genitourinary
system include worsening dysuria, increasing frequency of
urination, urinary incontinence, and recurrent urinary tract
infections [13]. Patients with breast cancer report that these
symptoms reduce their quality of life, occur not only at the
age of menopause, but also much earlier [14].

Aim
The aim of the review is to analyze the latest data on the
current state of diagnosis and management of a common

benign vulvar and vaginal disease in postmenopausal
women — atrophic vulvovaginitis.
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VVA can occur at any time of a woman'’s life, although
it is more frequent in the postmenopausal period, and it is
characterized by hypoestrogenia. Other reasons for hypoes-
trogenic states are lactation, various breast cancer treat-
ments, and the certain medication use. In other situations,
excluding menopause, VVA may resolve spontaneously
due to estrogen level restoration.

According to various epidemiological studies, the
prevalence of VVA varies depending on the parameters
considered for diagnosis and the patients’ age, but an
average of more than 50 % has been reported among
postmenopausal women [15]. VVAis the main factor for the
quality of life deterioration in patients with breast cancer as
well as a side effect of adjuvant therapy [14].

The reproductive period of a woman’s life is characte-
rized by the activity of estrogen receptors in the vagina, vul-
va and urinary bladder trigone, that modulates physiological
cell proliferation and maturation. Low levels of circulating
estrogen after menopause lead to physiological, biological,
and clinical changes in the genitourinary system tissues [5].
In women, the genital and lower urinary tracts share a com-
mon embryological origin and express estrogen receptors
extensively. In particular, normal vaginal and vulvar tissue
contains estrogen receptors alpha and beta, which “are
reduced after menopause [16]. One of the main estrogen
effects is to maintain the physiological vaginal microbiome
and pH values. Naturally, the vaginal microbiome is formed
by the predominance of Lactobacillus species, which reduce
the pH to the range of 3.5-4.5, metabolizing glucose into
lactic and acetic acids, thereby protecting against vaginal in-
fections [17]. Menopausal thinning of the vaginal epithelium
results in a decreased number of vaginal squamous cells
with reduced glycogen levels. Once vaginal glycogen levels
drop, the lactobacilli population decreases and vaginal pH
increases [18]. An increased pH, in turn, leads to the loss
of lactobacilli and an overgrowth of other bacteria, includ-
ing group B streptococci, staphylococci, coliform bacteria,
and diphtheroids. These bacteria are causative factors
for symptomatic vaginal infections and inflammation [19].
Therefore, one of the reasons for the VVA manifestations
is a vaginal microbiota perturbation, which is a dynamic
formation and plays a decisive role in the pathogenetic
interaction of postmenopausal symptoms. This explains
the importance of understanding the relationship between
the postmenopausal vaginal microbiome and genitourinary
syndrome of menopause [20,21].
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Ahypoestrogenic milieu impairs fine vascular, nervous
and muscular mechanisms that regulate sexual function.
Having been involved in the natural lubrication of the
genital tract, estrogens regulate sexual activity through
complex brain networks [22]. The main value of insufficient
estrogenic stimulation is the tissue elasticity loss due to the
induction of fusion and hyalinization of collagen fibers and
elastin fiber fragmentation. The mucosa of labia minora,
vagina and vaginal vestibule becomes thinner, pale and
less moisturized. The vaginal canal is shorter and narrower
due to gradual flattening of the vaginal epithelial folds that
provide elasticity. In addition, there is a significant decrease
in vascular support, which leads to a reduced volume of
vaginal transudate and other glandular secretions [23,24].

Both estrogens and androgens contribute to pelvic
nerve-stimulated genital blood flow, tissue response to
neurotransmitters, and sensory threshold to stimuli [25].

Clinical symptoms and validated questionnaires are
commonly used to diagnose VVA. Based on currently
available data, the most commonly used assessment tools
for diagnosing GSM are the Vaginal Health index (VHI), the
Visual Analogue Scale (VAS) for VVA symptoms and the
Female Sexual Function Index (FSFI) [26]. Whilst the VAS
is a progressive 10-point scale that asks patients to describe
their discomfort, the FSFI assesses general sexual discomfort
and dyspareunia using questions about desire, lubrication,
orgasm or painful sensation [27]. Both questionnaires consid-
er subjective results and depend on the patient’s perception
of a disease. In contrast, most authors regard the VHI as
an objective indicator [26]. The VHI includes assessment
of five elements: vaginal elasticity, discharge, pH, mucosal
epithelial integrity, and tissue hydration. The score can range
from 5 to 25, with a cutoff of 15, below which the condition
is considered as atrophic vaginitis [28]. Given that four out
of the five indicators are actually specific to a physician de-
cision, not all authors agree that this tool can be used as an
objective indicator [26]. Vaginal pH measurement, which is
part of the VHI, is a useful assessment tool and is calculated
using a pH indicator strip [28]. Considering the mechanism
of postmenopausal pH changes mentioned above, research
findings indicate that a value greater than 4.5 is associated
with decreased serum estrogen levels, menopause and is
correlated with a decrease in FSH [19].

Other tool, according to scientific publications, used
to diagnose VVA is the Vaginal Maturation Index (VMI).
The VMI is the percentage calculation of parabasal,
intermediate and superficial squamous cells in cervical
cytological examination [29]. The ratio of these cells is used
as a diagnostic means to assess the therapy effectiveness
[28]. Lower values are associated with greater estrogen
deficiency and the predominance of parabasal cells in a
vaginal smear [29]. All of the above tools are useful in the
process of diagnosing VA, but there is still no consensus
regarding the definition of vaginal atrophy and, accordingly,
a recognized diagnostic method.

Subjective results are more interesting in a clinical
context because they are quick and directly useful for fur-
ther therapeutic decision. In a research setting, objective
instruments should be used in combination with symptom
assessment [28].

The differential diagnosis of VVA should include all
pathological conditions that mimic symptoms and clinical

manifestations, such as lichen sclerosus, lichen planus,
and vulvar malignancies as well as other states causing
vaginal discharge, chronic vaginal and vulvar itching, pain
(e. g., vaginal infections, vulvovaginal dermatoses, local
irritation). Vaginal infections can be caused by bacteria,
viruses, protozoa, and fungi. The most common vaginal in-
fections are candidal vulvovaginitis, bacterial vaginosis, and
trichomoniasis. Bacterial vaginosis can be a consequence
of vaginal atrophic changes. Local irritants that can cause
vaginal itching include perfumes, any topical lubricant or
moisturizer, and soap. Vulvovaginal dermatoses, including
lichen sclerosus, lichen planus, and lichen planus chronicus,
can cause similar symptoms [30].

Atrophic colpitis (vaginitis) has numerous synonyms
reflecting its essence. In the medical literature, such defini-
tions as age-related, postmenopausal, senile, senile colpitis
(vaginitis), vulvovaginal atrophy can be found [31,32]. In
2014, a new nomenclature was proposed at a conference
involving experts from the International Society for the Study
of Women’s Sexual Health (ISSWSH) and the North Ame-
rican Menopause Society (NAMS) [2,33]. Since then, the
terms atrophic vaginitis and vulvovaginal atrophy have been
supplanted by genitourinary menopausal syndrome (GMS
or GUMS). It describes a range of unpleasant sexual, geni-
tal, and urological symptoms that can either be self-existing
or coexisting without association with other diseases [2]. It
has been found that 80 % of menopausal women complain
of at least one symptom related to GMS [34,35,36].

A climacteric hormonal imbalance with a gradually in-
creasing estrogen deficiency is an underlying the condition,
resulting in atrophic changes in the tissues of the female
genital organs, thinning of the vaginal epithelium. Such vulvar,
vaginal and lower urinary tract changes can seriously affect
the quality of life in menopausal women, especially sexually
active ones [8,37,38,39,40,41,42]. The hypoestrogenic state
and resultant hormonal and anatomical changes lead to the
GUMS development with a polymorphic disease pattern
and manifest by such symptoms as vaginal dryness, genital
burning and irritation, decreased lubrication, dysuria, as well
as acute or recurrent urinary tract infections, uncomfortable
feelings of pain and dryness during sexual intimacy [6,43].
Degenerative changes are accompanied by inflammatory
phenomena and violations of the vaginal microflora. Women
have many complaints, and the disease takes a chronic
course, gradually progresses and threatens with serious com-
plications. GUMS usually progresses if left untreated [43,44].

Low-dose vaginal estrogen therapy or other local treat-
ments are recommended for the GMS management that
is resistant to non-prescription medicinal products, in the
absence of indications or in the presence of contraindica-
tions to systemic hormone therapy [45]. This NAMS position
statement has been approved by the Academy of Women'’s
Health, American Association of Clinical Endocrinologists,
American Association of Nurse Practitioners, American
Medical Women’s Association, American Society for Repro-
ductive Medicine, Asociacion Mexicana para el Estudio del
Climaterio, Association of Reproductive Health Profession-
als, Australasian Menopause Society, Chinese Menopause
Society, Colegio Mexicano de Especialistas en Ginecologia
y Obstetricia, Czech Menopause and Andropause Society,
Dominican Menopause Society, European Menopause and
Andropause Society, German Menopause Society, Groupe
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d’études de la ménopause et du vieillissement Hormonal,
HealthyWomen, Indian Menopause Society, International
Menopause Society, International Osteoporosis Foun-
dation, International Society for the Study of Women'’s
Sexual Health, Israeli Menopause Society, Japan Society
of Menopause and Women’s Health, Korean Society of
Menopause, Menopause Research Society of Singapore,
National Association of Nurse Practitioners in Women'’s
Health, SOBRAC and FEBRASGO, SIGMA Canadian
Menopause Society, Societa ltaliana della Menopausa,
Society of Obstetricians and Gynaecologists of Canada,
South African Menopause Society, Taiwanese Menopause
Society, and the Thai Menopause Society.

Treatment of this pathology depends on the severity
and type of symptoms, as well as on the preferences and
expectations of a woman. The main therapeutic goal is to
relieve symptoms, and hormone therapy remains the most
effective choice for treating clinical manifestations, despite
the side effects of its use. Since there are many treatment
options, therapy should be selected individually [6,20,45].

First-line therapy for minor symptoms is non-hormonal
vulvar and vaginal lubricants, vaginal moisturizers, which
are applied regularly (several times a week). Although not
supported by clinical trials, regular, gentle vaginal stretching
exercises or sexual activity may be effective [46]. Indivi-
dual lubricants and moisturizers are effective in relieving
discomfort and pain during intercourse for women with
mild-to-moderate vaginal dryness, especially with estrogen
contraindications or preferences not to use estrogen. Given
differences between moisturizers, women should be recom-
mended to choose a treatment that is optimally balanced in
both osmolality and pH as well as the most physiologically
similar to natural vaginal secretions [47].

Usually, the treatment for atrophic vaginitis begins
with intravaginal administration of estrogen. Intravaginal
estrogen medications, estrogen creams, estradiol tablets,
estradiol transdermal patch and estradiol vaginal rings have
shown significant alleviation of local clinical signs [48,49].
To reduce adverse systemic effects, it is recommended to
use the lowest effective estrogen dose, gradually titrated
downwards after improvements in symptoms and func-
tions [50]. The VMI can be used as a clinical measure to
assess an estrogen therapy response. It has been noted
that the predominance of Lactobacillus was associated with
milder genital symptoms compared to pH changes [18].

Low-dose vaginal suppositories containing dehydro-
epiandrosterone was approved in the US and Canada
for daily use to treat moderate-to-severe dyspareunia in
postmenopausal women (also known as prasterone): a
steroid hormone with the ability to transform into androgens
and estrogens [46].

Hormonal therapy with topical estrogens is considered
the “gold standard”, but it is not always safe or acceptable.
The number of women have concerns about its use or
choose non-hormonal methods. Thus, they need safe and
effective non-hormonal agents to improve their symptoms.
Besides, moisturizers and lubricants are a first-line therapy
for breast cancer survivors [37,41]. Arandomized controlled
trial has demonstrated the efficacy and safety of disposable
applicators prefilled with hyaluronic acid-based vaginal gel
for the treatment of VVA-related symptoms in postmeno-
pausal women [51].
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In addition to pregnancy, estrogen-receptor-positive
breast cancer, migraines with aura or allergy to estrogen,
thromboembolic disorders, heart disease, liver disease,
other estrogen-dependent cancers (breast and uterine can-
cer subtypes), undiagnosed vaginal bleeding, endometrial
hyperplasia should be noted among the contraindications
to estrogen therapy [52,53].

For women with moderate-to-severe dyspareunia as-
sociated with GUMS with accompanying vasomotor symp-
toms, transdermal and oral hormone therapy is an effective
option [46]. Oral estrogen or a combination of estrogen and
progesterone used as a hormone replacement therapy in
postmenopausal women may also be useful in the treatment
of urogenital atrophy with vasomotor symptoms [4].

Complementary or alternative therapies include
selective estrogen receptor modulators, tissue-selective
estrogen complexes, estriol, platelet-rich plasma, herbal
medicine [54]. Selective estrogen receptor modulators are
now used to treat menopausal symptoms, breast cancer,
bone loss and metabolic neurodegenerative diseases. De-
pending on the target organ, this group of drugs can act as
both estrogen agonists and antagonists [55]. Ospemifene
is a selective estrogen receptor modulator [5,46] acting
as an estrogen agonist in the vagina with no clinically
significant estrogenic effects on the endometrium or the
breast. Ospemifene is approved by the U. S. Food and Drug
Administration (FDA). It has a lower risk of venous throm-
bosis than other selective estrogen receptor modulators in
postmenopausal women with VVA [5,56].

For symptomatic treatment and with systemic estrogen
therapy contraindications, patients may use lubricants.
Lubricants may improve symptoms without any histological
changes. Other non-hormonal treatments include carbon
dioxide laser therapy, fractional microablation and transcu-
taneous temperature-controlled radiofrequency treatment,
which improve vaginal dryness, vulvovaginal laxity, and
dyspareunia within 6 to 12 months [54,57,58,59,60].

One of the promising methods in the treatment of
precancerous and cancerous lesions is photodynamic
therapy — this is a minimally invasive approach to treat-
ment, known for its ability to activate the body’s immune
response [61,62,63]. 5-Aminolevulinic acid photodynamic
therapy (ALA-PDT) is a technology for the treatment of
epithelial, superficial, non-melanoma skin cancers, as well
as for infectious lesions and inflammatory skin diseas-
es [64,65,66,67,68].

Conclusions

1. The analysis of national and foreign academic pub-
lications has shown that vulvovaginal atrophy is a common
disease, especially among women in the postmenopausal
period, caused by decreased estrogen levels. Given the
new nomenclature and terminology, it is appropriate to
use the term “genitourinary menopausal syndrome” (GMS
or GUMS) in lieu of “vulvovaginal atrophy” as more accu-
rate and complete according to the characteristics of this
pathology.

2. The pathogenesis of vulvovaginal atrophy is related
to hypoestrogeny resulting in structural and functional ab-
normalities in the genital organs, such as tissue thinning,
loss of elasticity, changes in the microbiota, and increased
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pH. Timely diagnosis of vulvovaginal atrophy in view of its
specificity and possible complications is of primary impor-
tance for the patients’ health and quality of life as well as
for successful treatment and management proceeding from
serious consequences of the disease.
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Merta po6oTi - NokasaTu MOXIMBOCT BUKOPUCTAHHSI MarloroMiIkoBOrO BacKyrsipu3oBaHOrO KnanTsi 1S 3aMilLieHHs KICTKOBUX
ZedeKTiB nig Yac NikyBaHHS rocTpOi BiNCLKOBOI TpaBMU Ta ii HacniakiB Ha eTani peabinitauii.

Marepianu i meToau. Onvcanu aHaToMi4Hi 0COBNMBOCTI MaNOroMisNIKOBOTO BaCKySPU30BaAHONO KNanTs 3i LWKIpHUM KOMNOHeHTOM. Ha-
BeAeHO KNiHiYHi BUNazKy 3acToCyBaHHs BaCKynspyr3oBaHOro MasioroMirikoBoro Knants Ans nikeigawlii KicTKOBUX | M'SKOTKQHUHHUX
fedekTiB nicnsa BiNCbKOBOI TpaBMU. B onucaHux BUMagkax BUKOPUCTAHO BaCKyNspyU3oBaHWUii ManoroMinkoBUi KnanoTb, SKui
CcKnafaBcst 3 KICTKOBOI YaCTUHM Ta LLKIPHOTO KOMMOHEHTA.

Pe3yabratn. HaBeeHo 4Ba KniHiYHWX BUNaAK/ PEKOHCTPYKLT 3 3aCTOCYBaHHSIM ManoroMinkoBoro Knants. MNepLumni Bunagok — na-
LiEHT i3 TOTaNbHUM AeheKTOM HUXKHBOI LLieneny BHACMIZOK BOrHenanbHOro nopaHeHHs. [ipyrui BUnagok — NauieHT i3 Hacnigkamm
MiHHO-BMOYXOBOI TPaBMU MIBOTO Nepeannivys Ta 4edekToM NiKTbOBOI KICTKM 3aBA0BXKW Marbke 12 ¢M, BHACMIZOK YOro nauieHT
He MOXe BUKOHyBaTU poTaLliiiHi pyxu. B 060x BUnagkax Ansi peKoHCTPYKLUii 3aCToCyBanm BacKynsipu3oBaHuin ManorominkoBuii
KNanoTb i3 KICTKOBWM i LLKIDHM KOMMOHEHTOM, SIKUA NEPEHECEHO B PeLMMIEHTHY AiNSHKY, BUKOHANM MIKPOCYAMHHI aHAaCTOMO3M
ANS BKIIOYEHHS KNanTs y KpoBOTiK. [icnsionepaviiii nepio MuHyB 6€3 ycknagHeHb, KnanTi npyuxunmcs.

BucHoBku. [1ONOBHEHHS apceHany PeKOHCTPYKTUBHOIO Xipypra BiflbHUM MarnoroMinkoBUM KnanTem Aae 3MOory 3AiiCHIoBaTU
OfHOETArHy PEKOHCTPYKLIiO BEMUKUX PaH i3 KICTKOBUMY AedeKTamm nicns TpaBm abo OHKOMOMYHMX pesekLili 6e3 icToTHUX BTpaT
OMOPHOI (hyHKLIT B JOHOPCBKIN KiHLBL.
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The use of a vascularized fibular flap in the treatment and surgical rehabilitation
of military trauma patients

P. 0. Badiul, S. V. Sliesarenko, O. I. Rudenko

Aim. The purpose of the work is to demonstrate the possibilities of using a vascularized fibular flap to replace bone defects in the
treatment of acute military trauma and its consequences at the rehabilitation stage.

Materials and methods. An anatomical feature description of the vascularized fibular flap with a cutaneous component. Clinical
cases of the vascularized fibular flap use to reconstruct bone and soft tissue defects after military injuries. In the presented cases,
vascularized fibula osteocutaneous flaps were used.

Results. Two clinical cases of reconstruction using the fibula flap are presented. The first case presents a patient with a total
mandibular defect resulting from a gunshot wound. The second case presents a patient with consequences of a mine-shrapnel
injury of the left forearm and an ulnar defect of about 12 cm in length and the resultant inability to perform rotational movements.
Vascularized fibula osteocutaneous flaps were used for reconstruction in both cases being transferred to the recipient site, and
microvascular anastomoses were performed for flap reperfusion.

Conclusions. Adding a free fibula flap to the reconstructive surgeon’s arsenal enables one-stage reconstructions of large wounds
with bone defects after injuries or oncological resections without significant musculoskeletal functional loss to donor limbs.

B ymoBax BoeHHUX [t B YKpaiHi MUTaHHS LWOAO HafjaHHS CcTpykuji. OnaHyBaHHs METOAUKY NepecagKn KOMMO3UTHUX

MEOMYHOT OMOMOTY NOCTPAXAAIMM LIMBIMIbHUM i BiACHKO-
BWM € 0COOMMBO aKTyarnbHUM. Y NpoeciiHii AisnbHOCTI
nepes NnacTUYHUMU PEKOHCTPYKTMBHUMI Xipypramu no-
CTae 3aBAaHHS 3 BiGHOBMNEHHS LLIMICHOCTi ypaXeHoi YacTUHM
Tinay KOpoTKW TEPMIH | 3 BUCOKUM CTYNEHEM BiATBOPEHHS
vioro doyHkuii [1,2,3].

HuHi nepdhopaHTHI KnanTi BNEBHEHO NOcinu npiopu-
TETHEe MicLie nig yac Bubopy cnocoby 3akpuTTs paHOBMX
aedexTis [4,5].

Taki knanTi 1 y BinbHOMY NepeHeceHHi, | TpaHCmo3uL-
ViHi, Ha HXXLi 4aK0Tb 3MOry BUKOHYBATV OQHOETAmHi PEKOH-

KranTiB, sIK-OT MasioroMisIkOBOro KOMMO3UTHOTO KnanTsi, 1ae
3MOry Xipypram 3AiiCHIOBaT OQHOETAMHY PEKOHCTPYKLIiO
BEMNUKUX PaH i3 BiGHOBINEHHSM KICTKOBWX AeEKTiB ckeneTa
noguHu [6,7,8].

MeTta po6otu

lMokasaT MOXNMBOCTI BUKOPUCTAHHS ManorominkoBoro
BaCKyNsp130BaHOro KNnanTs A1 3aMillieHHs! KiICTKOBUX
AedekTiB nig Yac nikyBaHHS roCTPOi BiNCLKOBOI TPABMU Ta
il Hacnigkis Ha eTani peabiniTaLli.
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Puc. 1. CxematnyHe 306paxeHHs CyANHHOT aHaTOMii ManoroMinkoBoro xumepHoro knantsi. 1: MobiniaoBaHmii knanoTb; 2: ManoroMinkoBa apTepisi; 3: BENMKOroMinkosa apTepis;
4: manorominkoBa kicTka; 5: enichis ManorominkoBoi KicTkv (PUCYHOK aBTOPCHKWIA).

Puc. 2. Cxema cyavHHoi aHaTomii nepdopaHTHOrO MaroroMinkoBOro XMMEPHOTO KManTs Ha MonepeyHoMy 3pisi Ha PiBHI CEPenHbOT TPETUHN ToMinku. 1: MoGini3oBaHMiA KanoTb;
2: MiXKICTKOBA NEPETUHKA roMinku; 3: ManorominkoBa KicTka; 4: MarnorominkoBa apTepis 3 KOMITaHTHUMM BEHamu; 5: IUTKOBI M'S131 (PUCYHOK aBTOPCbKMIA).

Martepianu i meToAM AOCAIAKEHHA

OnucaHo KniHiYHi BUNaZKy 3aCTOCyBaHHS BaCKynsipu3oBa-
HOro MarioroMinKoBOro KnanTs Ans niksigadlii KIcTKOBUX Ta
M’ SIKOTKaHWHHUX AeDEKTIB MiCMs BiCHKOBOI TpaBMM.

Yneplle Backynsipu3oBaHWi Knanotb i3 Adiacizom
MarorominkoBoi kictkn onucanm G. Taylor et al. y 1975
poui [9]. Kpim Toro, aeTanbHuii ONMC CyaAUHHOI aHaToMii,
chopmyBaHHS Au3aiiHy KranTs Ta METOANKY oro Mobinisavii
HaBezeHo y poborTi [10].

Y KniHiYHMX BUNAgKax, WO OnucaHi, BUKOPUCTAHO
BaCKyNsipM30BaHMI ManoroMinkoBWi KNanoTb, AkuiA ckna-
[aBCsi 3 KICTKOBOI YaCTWHW Ta LLKIPHOTO KOMMOHEHTa.

Sk KICTKOBY YaCTUHY KNanTsl BUKOPUCTan¥ Tinbky Aiadpi3
MarnoroMinkoBOi KICTKM, LLIO XWUBUTbCS BIACHUM CYAUHHUM
My4KOM, SKWA BUXOQMTb i3 MarioroMinkoBoi apTepii Ta Mae
[Bi KOMITAHTHI BEHW, LLIO CYNPOBOMXYHOTb | KMBMATH Ajadia
Yyepes yucneHHi rinku. Manorominkoa apTepis Biggae
nepdgopaHTh narepansHO 40 LWKIPU roMInKK, iHoAI Yepes
naTteparnbHy MiXM'A30BY NEPETWHKY, ane vacTille Yepes
m's3 (puc. 1). Ha nonepeyHomy 3pisi nokasaHa MixKiCTKO-
Ba NEPETMHKA, L0 PO3TALLOBAHA MiX BENMKOIO Ta Marnow
KicTkamu rominku (puc. 2). bidHa Mixm’'s30Ba nepeTuHKa
BiJOKPEMITIOE M’A31 NaTepansbHOro KOMNapTMEHTY Bif
kambanoBuaHoro M’s3a. g vac B3STTS LUKIPHO-KICTKOBOIO
KrnanTsi Mbxm'si30By NepEeTUHKY 6epyTb pas3oM i3 LWKipHUM
KnanTem i acuieto 6i4HOI NOBEPXHI FOMIFKK.

Pe3yabTati

KniHiuHuii Bunapok 1. MNauieHT B. IHaMBigyansHUi aHamHes
KUTTS He 06TshkeHu. [icns MiHHO-BUOYXOBOT TpaBMK, SKY
OfiepXaB BHACMIAOK BiliCbKOBUX [Ail, MOBHICTIO BTPaTUB

3anopisbkuint MeguaHnii xxypHan. Tom 26, Ne 6(147), nuctonag — rpyaeHs 2024 p.

M’SIKi Ta KICTKOBI TKaHUHW HWXKHBOT LLenenu. Ha nonepeaHix
eTanax npoTarom 4 MicsuiB NaLieHTOBI 3AICHUIN MiKyBaHHS
LLOZO 3aKpUTTA AedeKTy MiCLEBUMM TKaHUHaMK Ta cTabi-
nisauii BianamkiB HKHBOI LWenenu. Y pesynbrati cnpob
3aKPUTTS PaHOBOTO AebeKTy anapaTu 30BHiLLHLOI ghikcaLlii
He 3aKpUTO MOKPUBHUMU TKaHWHaMK, nigbopinas Hemae,
BisyanisytoTbcst AecpopmyBsanbHi pybui Lwkipy. Mpuiiom ixi
YTPYAHEHWI (puc. 3).

[ns BiOHOBMEHHS LUENenu 3annaHoBaHO NNacTuky
KICTKOBO-LLKIPHUM KranTeMm i3 ManorominkoBoi KicTku. IMo-
nepeaHbo 3a Aonomoro 3D-ModentoBaHHS BUTOTOBUMM
iHOVBIoyanbHy TUTAHOBY MNACTWHY, LWAbNOH Ans iHTpa-
onepavinHoro MofentoBaHHs Ta POPMyBaHHS LLENenu.

Micns ancekuii ManorominkoBoro knanTs 3i WKipHAM
KOMMOHEHTOM (pUc. 4), He BiJOKPEMMIOKOUM Bif XXMBIEHHS,
3AiNCHWNM MOAENIOBaHHS KICTKY Ta 3adikcyBanm ii Ha TUTa-
HOBI NnacTwHi, Lo BUroToBneHa 3a 3D-mogennto (puc. 5).

Hapani knanoTb BiZOKPEMIIEHO Bif AOHOPCHKOI Aj-
NSHKK, NEPEHECEHO Ha 06MMYYs, CHOPMOBAHO CYMHHI
aHacTomo3n [0 nuueBoi apTepii Ta BeHw. MepecamkeHy
KOHCTPYKLU,ito 3adpikcyBanu [0 MifIoK HKHBOI LEeneny, Lo
3anuUWKANCh MiCns TpaBMK, a 3a AOMOMOTOK LLKIPHOMO
KOMMOHEHTA KNanTs cq)opmyBanin 30BHILUHIN WKIPHWA
MoKpuB (puc. 6). BHYTPILLHBO NepecakeHy KiCTKy BKPUTO
3anuLKamMu Crm3oBoi 060MOHKM.

TpuBanictb PEKOHCTPYKTUBHOI onepalii ctaHosuna 9
roguH. [Micns onepauii NauieHTOBI NpU3HaYeHO aHTMGIo-
TUKOTepanito, HU3bKOMOMEKYNAPHUIA renapuH, iHQY3inHy
Tepanito B nepLui 6 46 i3 pospaxyHky 100 mn/ron. MeToayka
nepionepaiHoro BeAeHHs naLlieHTa onucana y npaLli aBTo-
pia [10]. MicnsionepauiiHnin nepiod MuHyB 6€3 ycknagHeHb
LLOAO XKMBMEHHS KNanTs, AOro NPUKMBMEHHS Ta 3aro€HHs
nicnsionepavinHmx paH.
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Puc. 3. ®oTo naujieHTa 3 JepeKTOM HUXHBOT LLIENenm nepes PEKOHCTPYKLEto.
Puc. 4. ChopmoBaHUiA MaroroMinkoBUi KNanoTb 3i LLKIPHUM KOMMOHEHTOM.

Puc. 5. MozientoBaHHs! KiCTKOBOI YaCTWHM knanTs Ta ¢ikcallisl Ha TUTAHOBIN NNacTuHi,
LLI0 nonepeaHb0 BUroToBNEHa 3a 3D-moaento.

Puc. 6. Burnsag knanTs HanpukiHui onepadii.
Puc. 7. Burnsig knants yepes 2 micsui nicns onepadii.

Puc. 8. PeHTreHorpama NMLEBOT YaCTUHM yepena 3 nepecamxeHnm ManoroMinkoBum
Knantem.
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KAIHIYHWMW BUMAAOK

Micns nikyBaHHA nauieHT 3Mir pyxaTu Lienenoto,
PO3MOBIISTH, BiJHOBMB HABUYKM 3BUYAHOTO XapyyBaHHSI.
3annaHoBaHoO BCTAHOBMEHHS 3y6HMX IMNaHTIB Yepes nis
POKY MiCNsi NPYXXUBMEHHS KNanTs Ta KOHConigaLii KicTKOBOT
TKaHVHW.

Kniniuuui Bunapok 2. MauieHT |. IHAMBIgyansHUi
aHamHes: nauieHT BIJT-nosnTuBHWIA, Ha aHTUPETPOBIPYCHIN
Tepanii, 6e3 CMNTOMIB iMyHOZEDILNTY.

XBOpWIA 3BEpHYBCS MO JONOMOrY 3 Hacrnigkamu MiH-
HO-BMOYXOBOI TPaBMM NIBOTO NEPEANIIYYS, 3 YPaKEHHAM
M'SIKMX TKaHUH | edheKTOM NIKTbOBOI KIiCTKM 3aBLOBXKM
mainke12 cm (puc. 9, 10).

MiHHO-BMOyXx0BY TpaBmy oTpumaB 3a 12 micsuiB o
rocnitanisauii B LeHTp nnactuyHoi xipyprii. [Jo rocnita-
nizauii oTpuMyBaB MnikyBaHHA Ha eTanax esakyauii, ge
nawieHTOBI 3MiICHUNW NEPBUHHY XipypriYHy 06pobKy paH,
BCTAHOBWNY anapar 30BHILUHBOI tikcawlii ynamkis nikTso-
BOI KICTKM, BUKOHaMN NacTuKy MiCLEBMMU TKAHUHAMU Ta
3aKpUnM paHoBMiA JedekT LLUNSXOM Nepecagku posLue-
MEHOro LIKIPHOMO TpaHcnnaHTaty. Ha yac 3BepHeHHs
y nauieHTa BU3Ha4eHo 00'eMHi AeeKTn M'SKUX TKaHWH
nepeannivys, pybuesi aecdopmalii, a BiacyTHICTb BENMUKOT
YaCTUHU NIKTBOBOI KICTKW YHEMOXIUBIIIOE POTALLifHi pyXu
KIHLIiBKM.

[ns ycyHeHHs aedekTy M'SKUX TKaHUH Ta NiKTbOBOI
KiCTKM 3aCTOCYBanu MasioroMinikoB1IN BacKynsapr3oBaHWi
KranoTb 3i LUKIPHAM KOMMNOHEHTOM. CyAUHHUIA Ny4OK Mano-
TOMINIKOBOTO KIanTs B PeLMNiEHTHil 30Hi aHaCTOMO30BaHO
[0 NpOMeHeBOi apTepii Ta BeHW. KiCTKOBMI KOMMOHEHT
3agpikcyBanu 3a LOMOMOrol0 METaneBoro CTPMXKHS,
a MOBHOLIAPOBUIA LWKIPHAA KOMMOHEHT 3 rinogepMoto
[iaB 3MOry 3HAYHO 3MEHWWTU AedeKT M'SAKUX TKaHWUH
(puc. 11, 12).

TpvBanicTb PeKOHCTPYKTMBHOI onepaLii ctaHosuna 11
roguH. Micns onepadii nauieHToBI NpuU3HaYMnn aHTMbio-
TUKOTEPanito, HN3bKOMOMNEKYNAPHWUIA renapuH, iHQy3ilHy
Tepanito 3a CXemolo, Lo onucaHa astopamu B [10].

Y nicnsionepauiitHoMy nepiofi BUHMKNA cepoma Ao-
HOPCBKOI AiNsAHKW, SKY YCYHYIU LUMSIXOM ApEeHyBaHHS Ta
KOMMNpECiIiHOro BUHTYBaHHS. KnanoTb NOBHICTO NPUXUBCS.
Ha nnaHosomy ornsigi yepes 12 micsLiB y XBoporo cnocTe-
piranu iCTOTHe MOKpaLLeHHs PYHKLiT BEPXHBOI KiHLIIBKU.
Ha peHtreHorpami MoxHa nobaumtu dikcauito KicTkoBoro
KOMMOHEHTa ManoromifIkoBOro KnanTs 3a AOMOMOrow
METaneBoro CTPWKHS, popMyBaHHS KICTKOBOI MO30Mi Ta
rinepTpodito nepecamxeHol YacTuHu Gibynu (puc. 13).

06roBopeHHA

HuHi npobnema LWoao BigHOBNEHHS BTPAYEHOro CEerMeHTa
KICTOK, KOnu aedekT MatoTb po3Mipy MEHLLE Hix 6 cMm,
MOXe OyTi BUMpILLEHA LUMSXOM BUKOPUCTAHHS METOAIB i3
3any4eHHsM HEeBaCKyNsIPU30BaHMX KICTKOBMX TpaHCMaH-
TaTiB abo TPaKLiHOTO OCTEOr'eHe3y B anapati METOOM,
Lo 3anponoHoBaHui I. A. Inisaposum [11]. Akwo po3mip
JedekTy CTaHOBUTb MoHaz 6 cM, HeobXiaHO obupaTh Mix
YKOPOYEHHAM CErMeHTa 3 HacTyMHUM AUCTPaKLiiHUM
OCTEOCMHTE30M Ta MEpecagko KOMMO3WUTHOMO Backy-
NSPU30BaHOro KNanTs 3 KiCTKoBUM hparmeHToM [5,12].
Akwo gedektn 3aBaoBxkn 10 cM i GinbLue, edeKTUBHOW
ONLiEr0 PEKOHCTPYKLIT 3anMLLIAETHCA NULLE OAMH i3 BapiaHTiB
MiIKpOXIpypriYHOro BaCKysipU30BaHOTO XMMEPHOTO KNanTsi.

3anopisbkuint MeguaHnii xxypHan. Tom 26, Ne 6(147), nuctonag — rpyaeHs 2024 p.

Taylor G. et al. BUKop1cToBYBanm KicTKOBO-M S30BUIA Kra-
MoTb AN151 BiJHOBMNEHHS KICTKOBOrO AeeKTy Ha romini [9].
Y 1993 poui R. Capanna BnepLue NoBigoMu1B Npo BUKOPHK-
CTaHHs anoTpaHCMIaHTaTy B MOEAHAHHI 3 ayTONOMYHUM Ma-
NOrOMIfIKOBWM KnanTeM Ansi PEKOHCTPYKLT HWXHIX KIHLIBOK
nicns pesekuii nyxnuam [8,13]. Lie nano smory ameHLmTu
TEPMiH NiKyBaHHA [0 MOYaTKy HaBaHTaXeHb Ha KiHLIBKY.
30BHiILLHS 000OMOHKa anoTpaHcnnaHTary 3abeanedvysana
MeXaHiYHy MILHICTb, HeOOXiOHY ANs YTPUMaHHS HaBaHTa-
KEHHS, @ KICTKOBUIA MO30K 3 0OPE PO3BMHEHOK MEPEXEID
kaninspis cnpusie Backynspu3adii, 3abeaneyytoum xopoLue
3aroeHHs. Y pasi Benukux aedoekTiB OnopHOI KiCTKM romin-
KI1 PEKOHCTPYKLSi KOMMO3UTHAM KIanTeM i3 BKIKOYEHHSAM
MaroroMinikoBOi KICTKV BUSHaY€eHa Sk MPIOPUTETHUIA METOL,
nikyBaHHs [6,8,10]. Hidalgo D., skuin y 1989 poui BukoHaB
nepLUy PEKOHCTPYKLIIO HYXKHBOI LLieneni, po3LU pHB CIEKTp
nokasaHb AJ151 3aCTOCyBaHHs Liboro knanTs [14]. 3 Toro yacy
KrnanoTb MarioroMifikoBoi KiCTkv 3apekomeHzyBaB cebe sik
LiHHWIA METOA, PEKOHCTPYKLii HUXHBOI Lenenu, ocobnmeo
B pasi Benukux AedekTiB (nepeBuLLytoTs NOMOBUHY ii
JOBXWHW); METOA AYXe aKTUBHO 3aCTOCOBYKOTb Came B
LLenenHo-NMLEBIA PEKOHCTPYKLIT.

B ocTaHHi poku Lei knanoTb novany 3acTocoByBaTH
Mifl Yac PEKOHCTPYKLIM KICTKOBWX AeEKTIB NiCrs OHKOMOo-
MYHMX pe3eKUin Ha BEPXHIX KiHUiBkax [15], a Takox Ans
niKyBaHHS NauieHTIB 3 OCTEOHEKPO3OM rOMiBKW CTETHOBOI
Kictku [7,16]. TonoBHa nepesara MeTOdy — 34aTHICTb 3a-
6e3ne4nTm HeraiiHy MUTTEBY PEKOHCTPYKL0 peLmnieHTHOT
30HM, LLIO 33 eEeKTUBHICTHO 3HAYHO NEPEBHLLYYE COCObM, SKi
3anpornoHOBaHi paHiLLe. 3anexHO Bifd KOHKPETHWX KITiHIYHNX
YMOB Yac 3pOLLEHHS NEpPECaKeHOro pparMeHTa 3 peLui-
EHTHOLO KICTKOI MOXe Konusatucs Big 4 go 8 micauis [17].
Ha ui TepmiHM BNnNMBaloTb HaZiHICTb (ikcaLlii KICTKOBUX
(hparmeHTiB, CTaH KICTKOBOI TKAHWHM Y 30Hi YpaXKeHHs, Bik
i koMop6igHa natonoris.

Maitxe BCi MeTOAW, NOB'A3aHi i3 B3ATTAM ayTONOriy-
HUX KOMMMEKCIB TKaHUH, JOLNbHO aHanisyBaTh 3 no3uuii
MOpOIAHOCTI AOHOPCHKOT AiNSHKNA MOPIBHAHO 3 iHWWMMK
KICTKOBO-LUKIDHUMW KnanTamu. 3rigHo 3 pesynsratamu
CroCTepexeHb, Maixe BCi naLieHT fobpe nepeHocsiTb
BUAINEHHS BiNbHOrO ManorominkoBoro Knamntsi, OCKiflbKu
BIACYTHICTb [iNSHKM ManorominkoBoi KiICTKM CYTTEBO He
BNMMBAE Ha SKICTb XUTTS MiCNs PeKOHCTPYKLi [12].

Ha xanb, ycknagHeHHs Ta HeBdadi € 4OBOSi YacTUMuU
B PEKOHCTPYKTUBHIN Xipyprii y pa3i BUKOPUCTaHHS nepdo-
PaHTHMX KNanTiB. | xo4a cy4acHWi piBeHb MIKPOXipypriYHOT
TeXHiK1 Aae 3MOry MakCcUManbHO 3MEHLLUMTU YacTKy HeBaa-
nnx pesyneTartie, npobnema ycknagHeHb 3anuwaeTbes
akTyaneHoto [4,10].

YcknagHeHHs B Xipyprii, A€ BUKOPUCTOBYIOTb nepgho-
paHTHi KnanTi, MOXyTb OyTV NOB'A3aHi 3 HeaaeKBaTHUM ne-
penonepawiiHim nnaHyBaHHSIM, HEMpaBUTbHUM BUGOPOM
AN3aiiHy KIanTs Ta MOro XWUBMIBHOI HKKM, MOMUITKOBUM
BUOGOPOM LLIOZO CYaMH XUBUIBHOT HXXKM aB0 peLmmieHTHIX
CyOUH, iHTpaonepaLinHAMK NoOMUIKaMm nig vyac Aucekwii
abo npobrnemamu nicnsionepaviiHoro BegeHHs. OCHOBHi
NPUYUHK YCKNaAHEHb NNacTukM nepopaHTHUMK Knan-
TAMW — HECTIPOMOXHICTb @aHacTOMO3iB, Ba3ocnaam, TPOM-
60yTBOPEHHS, HAAMipHa TpaBMaTW3aLlisi, paHoBa iHekLis,
nigknanTesa rematoma.

Y nawieHTiB, Umi KniHiYHi BUNazky onucaHi y pooori, Taki
YCKINagHEeHHs He 3achikcoBaHo.
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Puc. 9. JliBe nepeannivys 3 moct-
TpaBMaTUYHUMK AedheKTamu M'SKNX
TKaHWH.

Puc. 10. PeHTreHorpama nisoro
nepeannivys 3 fedekTom NikTboBOi
KICTKW, BUKOHaAHa nepen etanom
PEKOHCTPYKLi.

Puc. 11. PenTreHorpama nisoro
nepegnnivys, cikcawis mManoromin-
KOBOTO KNanTs 3a A0MOMOroio Me-
TaneBoro CTPWXKHS. PeHTreHorpamy
BUKOHAMM Yepe3 1 TwxaeHb micns
PEKOHCTPYKLT.

Puc. 12. JliBe nepeannivus 3 nepe-
Ca/keHUM kranTem Yepes 1 micsiub
nicns pekoHCTPYKLi.

Puc. 13. PeHTtreHorpama nisoro
nepegnnivys, cikcawis mManoromin-
KOBOTO KnanTsi 3a AOMOMOro Me-
TaneBoro CTPYXHsl. PeHTreHorpamy
BUKOHAnu yepes 12 micsuis micns
PEKOHCTPYKLi.
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BucHoBKH

lMonoBHEHHS apceHarny PeKOHCTPYKTUBHOIO Xipypra
BiMbHIM MasIOroMIfIKOBUM KIlanTeM Aae 3MOry 34iNCHI0BaTH
O[HOETarHy PEKOHCTPYKLt0 BEMUKUX PaH i3 KICTKOBUMM
AedekTamu nicns TpaBm abo OHKONONYHUX pesekLii 6e3
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100 pokiB - XUTTA NPOAOBXYETbCA (KAIHIYHMM BUNAAOK)

B. I. KpuBeHnko®F, C. M. MaxomoBa®*8CP 0, M. depopoBa®*CPE |, C., KauaH®®,
0. A. Ceitavupbka®®, A, B. lepacumeHko®E

3anopi3bKnii AepXaBHUI MEAUKO-GapMaLEBTUUHWI YHIBEPCHUTET, YKpaiHa

A - KOHLIENLLS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTaTTi; E - peparyBaHHs cTatTi;
F - ocTatouHe 3aTBEPAXEHHS CTaTTi
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CTapiHHSA,
AOBFOAITTS,
6ioAOriYHWMIA BiK.
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Merta po60Ty - NpyUBEPHYTM yBary 10 0COBNMBOCTEN (hyHKLIOHYBAHHS! NALiEHTIB-A0BrOXMUTENIB, | 30KpeMa CTaHy 300pOB’s NaLieHTKM
BikoM 100 pokiB, ii KOrHITMBHUX COYHKLIN i (DAKTOPIB XUTTS, LLO CMIPUSIOTb aKTUBHOMY JOBIOMITTHO.

Marepianu i metopu. Onucanu Ta npoaHanisyBanu CTaH 340poB'st nauieHTku Bikom 100 pokiB, BnMB (hakTOpiB NOJOBKEHHS
AKTMBHOTO CTapiHHS (XapyyBaHHsl, hi3nyHa akTUBHICTb, TPYAOBA AiSNbHICTb, NMCUXOMNOMYHUIA CTaH, 3aXOMNMEHHS) Ha KOHKPETHOMY
KniHiYHOMY NpuKnagi. 34iicHNM ornsg HaykoBOi NiTepaTypu LWOAO NPUYMH JOBrOMITTS Ta CNOCOBY XMTTS Noaen.

Pesynbratn. 3a nporHozamu gemorpadiynnx nepcnektus, Ao 2050 poky KifibkicTb 0Ci6 NoXunoro Biky Y CiTi 36inbLunTbes Ao 16 %,
i KOKHa LuocTa NMtoauHa Byae cTaplua 3a 65 pokis. Tak, y kpaiHax €C odikyBaHa TPUBanICTb JKUTTS YOMOBIKIB CTAHOBUTL 74—77
POKiB, XiHok — 80-82 poku. 3rigHO 3 NporHo3amu, KinbkicTb ntogelt Bikom 80 pokis i GinbLue noTpoiTbes: 3 143 MnH y 2019 poui o
426 mnH 'y 2050. Tomy akTyanbHiCTb 36epeXeHHs aKTUBHOO JOBIONITTS He BUKIMKAE CyMHiBY. [poaHanisyBanu 1 HaBenm KniHivHi
npvKnaay oci6-aoBroxuTenie Ha nnaHeTi. OnucaHWi KNiHiYHWiA BUNagok — xiHka Bikom 100 pokiB, sikil 3AIMCHNM NOBHE KNiHIYHE
00CTEXEHHS!, OLHUNK i (hi3NYHWIA, MEHTANbHWIA CTaH, KOTHITUBHI (hyHKLii. MpoaHanisyBanu XUTTEBUIA MapLLPYT, TPYAOBUIA LUMSX,
x06i (cniB), coLianbHy aKTUBHICTb, Xap4oBi 3BUYKU. 34iNCHWMM OLiHIOBaHHS ii BiONOriYHOrO Biky, kWA BU3HaYanu 3a MeTaboniyHumm
nabopaTopHUMK NOKa3HMKaMU: 3ararnbHUM aHari3oM KpOBi, KpeaTuHiHOM, BinipybiHoM, 3a ninigorpamoto, piBHEM TtOKO3U KPOBI,
ce4oBuHM, ACAT, AnAT, anbOyMiHy, enekTponiTis.

BucHoBKu. 3rigHo 3 pesynsTatamu LOCTiMKeHHs!, 6ioNnoriyHmiA Bik NaLieHTKM CTaHOBMB 93 POKM, i Lie Ha 7 POKIB MEHLLE 3a XPOHO-
NOriYHMIA. MauieHTKa He Mae HaZNMLLIKOBOI Macu Tina, 3AINCHIOE LOAEHHI MPOrynsiHKV TPMBAnICTHO 40 1-2 rofuHW, X1Be oaHa, ane
MoBUTb CNiNKyBaTMCS 3 MPUEMHUMM NIOABMY; NPOTATOM OCTaHHIX 40 poKiB AOTPUMYETLCS paLlioHanbHOrO XapyyBaHHs. Baxnvee
3Ha4YeHHsI Mae NCUXiYHUIA CTaH, 30kpema poboTa nicns nexcii, 0cobnmBo TBOpYA, CTABMEHHS 10 KUTTS, CMNKyBaHHS 3 MO3UTUBHUMM
noabMK, Mysuka Ta cnie. OTxe, NognHa moxe AoxuT fo 100 pokis 6e3 icToTHUX Npobrem 3i 300POB’AM.

Keywords:
aging, longevity,
biological age.
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100 years - life goes on (a clinical case)

V. I. Kryvenko, S. P. Pakhomova, O. P. Fedorova, I. S. Kachan, O. A. Svitlytska, L. V. Herasymenko

The aim of this work is to draw attention to the peculiarities of long-lived patient functioning and to assess the state of health in a
100-year-old patient, her cognitive functions and life factors contributing to active longevity.

Materials and methods. We have described and analyzed a case of the 100-year-old female patient’s health, the influence of factors
for active aging prolongation (nutrition, physical activity, labor, psychological state, hobbies) on a specific example, conducted a
review of the scientific literature regarding the reasons for longevity and people’s lifestyles.

Results. According to projections for demographic prospects, by 2050, the number of elderly people in the world will increase
to 16 %, and every sixth person will be older than 65 years. Thus, in the EU countries, the expected life expectancy for men is
7477 years, women — 80-82 years. Based on forecasts, the number of people aged 80 and over will triple: from 143 million in
2019 to 426 million in 2050. Therefore, the relevance of maintaining active longevity is beyond doubt. Examples of long-lived
people on the planet have been analyzed and given. The presented clinical case is the 100-year-old woman who underwent a full
clinical examination. Her physical and mental state as well as cognitive functions have been evaluated. The life and occupational
trajectories, her hobby (singing), social activity, eating habits have been analyzed. Biological age has also been assessed. The
biological age of our patient has been determined by metabolic laboratory parameters: complete blood count, creatinine, bilirubin,
lipid levels, blood glucose, urea, AST, ALT, albumin, electrolytes.

Conclusions. According to the conducted study, the biological age of the patient is 93 years, that is 7 years younger than the
chronologic age. Our patient is not overweight, has daily walks lasting up to 1-2 hours, lives alone, but enjoys communicating with
friendly people, has been adhering to a balanced diet over the past 40 years. The following are of great importance to the patient:
anormal mental state, work after retirement, especially creative work, a positive attitude to life, communication with positive people,
music and singing. Thus, a person can live up to 100 years without significant health problems.

CrapicTb — Lie He iHLa nnaHeTa, a Te, Lo B
KpaLLoMy pasi Yekae KOXHOrO 3 Hac.
AnTyaH e CeHT-Ekstonepi

Y BCbOMY CBITi BU3HaYalOTb LUBUAKWIA TEMN CTapiHHS Ha-
ceneHHsi, 3BinbLLyeTLCA YacTka MioAen NEHCINHOTO BiKy.
Po3pisHsitoTb Taki BikoBi nepioay (3a knacudikadieto BOO3)

B KUTTI NioguHmn nicns 60 pokis: 60—74 pokis — NoOXmui,
75-90 pokiB — cTapeynii Bik, ocobu Bikom 90 pokiB i GinbLue
— NOBrOXWTENi.

3a gaHumn aHanisy CBITOBMX AemorpadiyHux nep-
cnektvB, fo 2050 poky KinbKiCTb OCIG NOXUnoro Biky y
CBITI 30iNbLUMTLCA 00 16 %, | KOXHa LWocTa MoavHa byae
CTapLuoto 3a 65 pokiB (ans nopiBHsHHS, y 2019 — koxHa
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KAIHIYHWMW BUMAAOK

oanHagusaTa, 9 %). Y kpaihax €sponeiicbkoro Cotosy
oviKyBaHa TpWBaniCTb XUTTS YOMNOBIKIB CTaHOBUTL 74—77
POKiB, iHOK — 80—82 pokw. 3rigHO 3 NPOrHO3amu, KinbKiCTb
ntogent Bikom 80 pokiB i Ginblue NOTPoiTbes: 3 143 MIH Y
2019 poui go 426 mnH y 2050 [1,2,3].

YKpaiHa Hanexutb 4o AemorpadiyHo cTapux KpaiH
CBITY — YacTka HacerneHHs BikoM 60 pokis i cTapLue cTa-
HoBuTb 20,3 %. 3a ganumm BOOS, Bxe [0 cepeaunHm
XXI cTonitTs 0vikyeTbCs 36iMbLLUEHHS LibOro MokasHuka B
YkpaiHi o 38,1 %, a yacTka oci6 Bikom 80 pokis i BinbLue
36inbwnThea y 3,5 pasa [3,4].

CraHom Ha 5 BepecHsi 2019 poky, 3a gaHumm Komitety
BepxosHoi Pagy Ykpaitu 3 nutaHb couianbHOi noniTukm
Ta 3axuCTy npas BeTepaHiB, B YkpaiHi Hanivysanocs 1078
oci6 Bikom 100 pokiB i GinbLue. PaxiBui 3a3Ha4MNK, WO Lie
HabinbLa KinbkicTb ocid, skum BunosHunocs 100 pokis,
3a BCKo icTopito 00niky.

leHetnkm 3 cepaicy gocnimkeHb Myhelix BusiBunu, Wwo
245 % xwuTeniB YkpaiHu MatoTb OAVH i3 «TeHIB JOBrOXM-
Tens». Maiixe y uBepTi ykpaiHLiB Oyno BUSIBNEHO BapiaHT
CC reHa L6. Taka ocobnueicTb nepeabayae noteHLjiHe
LOBroniTTs — AocsrHeHHst Biky 90 pokiB i BinbLue. Y Hawii
KpaiHi CTBOpeHa rpomazcbka nnargopma «YkpaiHa 80+».

Ocib, siki xwByTb NoHag 110 pokis, HasuBatoTL Cynep-
posroxutenamu. Ha novatky 2010-x kpaiHoto 3 Hanbinb-
LUOK KIMbKICTIO CTOPIYHMX MelwKaHUiB Oynu CnonyyeHi
LWratn Amepukn — 53 364 ocib, 82,8 % amepukaHCbKuX
«CTOPIYHMKIBY — XiHKW. Ha opyromy micui — AnoHis: ctaHoM
Ha BepeceHb 2012 y kpaiki HanivyBanocs 51 376 ocib; kinb-
KicTb cTopiuHmx Ha 100 Tucsay HaceneHHs — 34,85. 3rigHo
3 iHchopmauiieto MiHicTepcTBa OXOPOHM 300POB’S AMOHii,
cepenHs TPUBAnICTb XUTTS KIHOK — 87 pOKiB, YOrOBIKiB —
81 pik[1,2,5].

MeTa po6otu

lMpuBepHYTM yBary 40 0COONMBOCTEN (PYHKLIIOHYBaHHS Na-
LliEHTIB-J0BrOXMTENIB, | 30KpeMa CTaHy 340pOB's NaLieHTKM
Bikom 100 pokiB, ii KOrHITUBHUX (OYHKLIN i (haKTOPIB XKUTTS,
LU0 CNPUSIOTb aKTUBHOMY [JOBIOMITTHO.

Marepianu i MeToAH AOCAIAKEHHA

HaBeneHo BnacHi pesynsratit 0BCTEXEHHS, KNiHIYHOro
CMOCTEPEXEHHS N aHani3y CTaHy 300POB’SA NaLiEHTKY BiKOM
100 poki. MpoaHanisyBanu BB pi3HUX PakTopiB Ha
MOLOBXEHHS1 aKTUBHOTO CTapiHHS (XapyyBaHHs, hidnyHa
aKTUBHICTb, TPYAOBA AiSNbHICTb, NCUXOMOMYHUI CTaH,
3aXOMIEHHS1) HA KOHKPETHOMY MpUKNai, 30iNCHUNW Ormsg,
HayKOBOI NiTepaTypy LOAO NPUYUH JOBTOMITTS Ta cnocoby
XUTTS TakuX Nogen.

BionoriyHui Bik naLlieHTKV BU3HAYanM 3a NoKasHUKaMu
KpOBi, 30Kpema 3a piBHAMM MoHouuTiB (M), 3aranmbHoro
6inka (3b), ceyosuHm (C), kpeatuHiHy (K), 3a LBKaKicTIO
3cinaHHs eputpouwTis (LLISE). BionoriyHui Bik pospaxysanu
3a hopmynoto:

BB = 91,1512 - 1,17 x M + 0,5683 x LW3E -
—0,4346 x 3b +2,2088 x C—0,6613 x K [6].

HanexHuin GionorivHuin Bik — 3a dopmynoio:
HBB = 53,2891 + 0,2793 x XB, oe XB — XpOHONOriYHMM
BiK [7].

3anopisbkuint MeguaHnii xxypHan. Tom 26, Ne 6(147), nuctonag — rpyaeHs 2024 p.

KAiHiYHMIT BUNapoK

[o YHiBepcuTeTChKOi KniHikv Haginwna xsopa 1923 poky
HapomxerHs (100 pokis) 3 MpUBOAY CUHOBIITY NpaBoro
koniHHoro cyrnoba, skuid BUHKK nicnst TpaBmu — 3aboto
cyrnoba. MMig yac peHTreHoNoriYHOro 0BCTEXEHHS KOMIH-
HWX cyrnobiB BUSIBNEHO 03HaKM roHapTpo3y | cTagil. [Hwwmx
ckapr He Oyrno, nauieHTka BaBo i emMOLLiHO BignoBigana
Ha 3anuTaHHsl. Jlikapis 3aLikaBuna s XiHka, | M1 BUPILLMAN
JeTarnbHille 3ibpaTyt aHamHe3 Ta 0BCTEXUTH i,

AHamHe3 ¥uTTa. Cim'a nauieHTkn — 6aTbko, Marip i
cecTpa, 2 YoroBikM, CUH. BaTbKo 3arvHyB Ha GPOHTI nig
yac [lpyroi CBIiTOBOI BillHW, MaTK Ta cecTpa LOXWMN A0
80 pokiB i nomepnu Bif ycknagHeHb LiykpoBoro Aiabery.
OntuHy Hapoauna y 23 poku, CUH XWBUIA, AOMY 76 POKIB.
[MauieHTka Mae My3u4Hy OCBITY — 3aKiH4MMa My3WYHY LLIKONY,
KOHCepBaTopito Ta NpaLtoBana crisaykoto y inapmoHii (1o
55 pokiB), NOTiM — agMiHICTPaTUBHWM MPaLiBHUKOM Y TEaTpi.
CnisaTi novana Lue 3 AUTUHCTBA.

[NepeHeceHi 3axBOptoBaHHS: Manspis, piske Nnepeoxo-
NomKeHHs y BiLli 18 pokis, rinepToHivHa xBopoba, CUHYCHTK,
TOCTPi PECMipaTOPHi 3aXBOPIOBAHHS, NOTIPLLEHHS 30py Ta
CIIyXY.

3pict — 150 cm, maca Tina — 56 kr, IMT — 24,4 kr/m2.

CepueBo-cyauHHa cucrema. porsarom 30 pokis Bu-
3HaYae MigBuLLEHHS apTepianbHoro Tucky (AT); nauieHTky
TypObytoTb Binb y ronoBi, iHogi — 3anamMopoYeHHs!; paHille
AT iHkonm nigHimascst 4o 180/100 Mm pT. CT., B ocTaHHi 10
pokis — fo 150-160/80-90 mm pr. cT. MauieHTka NocTiiHO
NPUAMae aHTUrinepTeH3nBHI npenapaty. AJanToBaHWi i
uinbouit Tck — 130/80 mm pT. cT. Mexi cepus B HOpMI,
pUTM NpaBwurbHWA, WYyMiB Hemae. Y cTauioHapi AT —
125-130 / 75-80 mm pr. ct. 3a pesynsratamu EKT, putm
CUHYCOBWIA, NpaBUNbHWIA, 03HaK rinepTpodii Miokapaa
HeMae, KOPOHAPHNX 03HaK TaKoX HEMAE.

3a gaHumn ExoKT, BUSIBNEHO 03HaKW HE3HAYHOTO CMe-
TPUYHOTO MOTOBLLEHHS CTIHOK MIBOTO LUMYHOYKA (MiKLLMY-
HouvkoBa nepeTuHka — Ao 10,2 MM, 3agHs CTiHKa niBoro
wnyHouka — 4o 10,1 MM) 3 po3paxyHKOBUMU JaHUMMU, LLO
BiZMOBIAAITb KOHLEHTPUYHOMY PEMOZENOBAHHIO; iHAEKC
macu miokapga — 91 r/m?, iHgekc maca Mmiokapga / 3picT
— 46 (y mexax Hopmu). [nmobanbHa cuctoniyHa yHKLis
He nopyLLeHa, nokanbHa CKOpPOTIIMBICTL Ha Yac ornsgy
Bi3yarnbHO He 3MiHeHa (cppakyis Bukugy — 59 %). BusisneHo
03HaKM CTEHO3Y Ha PiBHI a0pTanbHOrO KranaHa He3Ha4YHoro
CTyneHs 3 cepefHiM rpagieHToM 19 MM pT. CT. Ha TRi no-
MiPHOTO KarnbLMHO3y CTYrOK 3 0OMEXEHHSIM PO3KpUTTS. €
03HaKM, L0 MOXYTb BiANOBIAATU HE3HAYHOMY KarbLHO3Y
3aHbOI MITPANbHOI CTYNKW, (OYHKUIS KnanaHa He mopy-
weHa. Mpa.i Bigainy He 36inbLueHi, cucToniYHa yHKUis
MpaBOoro LUMyHO4Ka He nopyLueHa. Ha TpukycnigansHomy
KnanaHi € 03Haku perypritauii NOMIpHOrO CTyneHs, Lo
CNpsiIMOBaHa LEHTParnbHO 3 rpafieHToM TUCKY 47 MM pT. CT.
IMOBIpHiCTb nereHeBoi rinepTeHsii Bucoka. Nepukapg
6e3 ocobnmeoctei. ToOBLUMHA KOMMMEKCY iHTUMa-Meqia
(Ha 10 Mm npokcvmansHo BidypkaLlii 3aranbHOi COHHOT
aprepii) aniBa — 1,01 mm, cnpasa — 1,1 mm. 3 060x 6okiB y
AinsHui Gidoypkauii 3 nepexogoM Ha NpokcyManbHi Biaainm
BHYTPILLHIX COHHWX apTepiil Ha NepeaHiit i 3apHil CTiHkax
Bi3yanisytoTbCst rinepexoreHHi bnswwku (8o 65 % 3niea i go
55 % cnpaga).

Jlinigorpama: 3aranbHuit xonectepuH (3XC) —
5,78 mmonb/n, ninonpoTeign Hu3bKoi LWinbHocTi (JTMHLL)
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— 4,28 mmonb/n, ninonpoteiam Bucokoi winsHocTi (JIMBLL)
— 1,49 mmonb/n, Tpurnivepuam (TI) — 1,3 MMonb/n (CTaTuHn
nawjieHTka BxuBana enisofuyHo).

OpraHu guxaHHs. auieHTka ckapr He Mae, AUXaHHs
Be3uKynsipHe. PeHTreHonorivyHo — nerexesi nons 6e3 oce-
penKoBO-iHINETPATUBHUX 3MiH, KOPEHi NnereHb 6e3cTpyk-
TYPHi, CUHYCW BinbHi. KOHTypu diadparMu piHi Ta uiTKi.
[yra aopTy 3BanHeHa.

Opratu TpaBneHHs. Ckapr Hemae. S3uk BONorum, Yu-
CTWIA, KMBIT NpW Nanbnauii M'sakuin, 6esdonicHuit. MeviHka
3a Kypnosum — 9 x 8 x 6 cm, cenesiHka He nanbnyeTbCs.

Pesynbtat Y3[ opraHiB YepeBHOI NOPOXHUHM: ne-
yiHka — po3Mipu He 36inblueHi (NpaBa YacTka — 100 Mm,
niBa — 55 MM), KyTU He 3MiHEHI, EXOTEHHICTb i 3ByKOMpO-
BiHICTb MapeHXiMn He 3MiHeHi, 00’'eMHi YTBOPEHHS He
BWSIBNEHI, BHYTPILUIHLONEYIHKOBI MPOTOKN HE PO3LUMPEHi;
Xonenox —4 MM, BOPiTHa BeHa — 8 MM, HIKHS NOPOXHUCTa
BeHa — 12 MM, cenesiHkoBa BeHa — 4 MM; XOBYHUIA MiXyp
— PO3Mip1 HOpMarbHi, CTiHKA He MOTOBLLEHA, BMICT OHO-
PiAHWIA, KOHKPEMEHTW He BUSBIEHI. PerioHapHi nimcatnyHi
BY3M¥ He BU3HayeHo. MigwnyHkoBa 3ano3a HopManbHuX
poamipiB (roniska — 17 MM, Tino — 14 mm, xsicT — 16 Mm),
KOHTYpW HepiBHi, ropoucTi, napeHxiMa — 3 cepeHbO
€XOrEHHICTI0, 0CEPEAKOBI MPOLIECU HE BUSIBMEHI, BU3HAYEHO
BKIKOYEHHS — [APIBHI YLLiNbHEHHS!, NaHKpeaTUyHa NpoToka
He poswmpeHa. CenesiHka HopMarbHOI hOPMU, KOHTYpU
piBHi, poamip — 68 x 23 MM, napexxima ogHopigHa. Pign-
Ha y YepeBHill MOPOXHMHI HE BU3HAYEHa. 3a04epEBUHHI
nimdaTnyHi By3nu He BUsIBIEHi. AopTa: YepeBHUI Bigain
HE PO3LUMPEHMUI, CTIHKM YLLiNbHEHI, BU3HAYEHO YUCTEHHI
[pPiBHi aTepoCKepoTUYHI GNALLKY NABULLEHOT EXOTEHHOCTI.

3a JaHUMK pEHTreHOCKOT LLIMYHKOBO-KMLLKOBOTO TpaK-
TY, aKT KOBTaHHs He nopyLleHni. CTpaBoxid 3B1YaliHOMO
po3TaLlyBaHHs1, PO3MIpiB, KOHTYpK Y ¢/3 AeLLo 3a3yOpeHi.
Cknafkv Cn130BOi NPOCTEXYIOTCS Ha YCilt AOBXWHI. KOH-
TpacTHa CyMilll MO CTPaBOXOAY MPOXOAWTb 3 HE3HAYHOK
3aTpumkoro. PyHkuis kapgii — 6e3 ocobnuocTent. [insHka
cpisionorivHmnx 3ByxeHb cTpasoxogy 6e3 amiH. LLinmyHok Hop-
MarbHOrO NOMOXEHHS Ta PO3MIpIB, HATLLE MICTUTb MOMIPHY
KinbkicTb cnnay. Fa3oBuin Mixyp cepeaHix po3MipiB Kyneno-
LibHoi dhopmu, 6e3 gopatkoBux TiHEN. Penbedy cnnaoBoi
y Tini LWNyHKa NpeaCTaBNeHNiA NOTOBLUEHNMM CKaaKamy.
KoHTypw LwnyHka no maniit KpUBW3HI PiBHi, YiTki, N0 BENMKii
KPMBU3Hi — PIBHOMIpHO 3a3y6peHi. [lecheKT HanoBHEHHS He
BUSIBNEHWA. EBaKyaLlist KOHTPACTHOI PEYOBUHW Y ABaHaALS-
TMNany KULLKY CBOevacHa. BusHaumnm aHTunepucTanstuky
3 peTporpagHyM 3akmMaoM KOHTPACTHOT PEHOBYHM Y LLISTYHOK.
LinbynnHa aBaHaguUsTUNanoi KMLLKW 3BUHANHOTO MOMOXEH-
HS1, cepefiHix poamipis, He fedopmoaHa. KoHTypy Lmnby-
NIVHW YiTKi, NPOXIAHICTb He NopyLLEeHa, penbed CrM3oBol He
3MiHeHuin. Macax Gapito N0 TOHKIA KMLWLi HE MOPYLUEHWIA.
3artikaHb i AedheKTiB HaNnOBHEHHS! HEMaE.

Bioximiyni aHaniau: 6inipy6iH saranbHuin — 12,0 Mmons/n,
AnAT - 25 og/n (Hopma — 3-42), 3aranbHuii 6inok— 69,3 r/n,
anbbyminm — 43,3 r/n, mobynim — 26,0 r/n.

Hupku. MauieHTka ckapr He Mae. AHania cevi: peakuis
kucna, nutoma Bara — 1015, 6inok HeraTUBHWIA, eniTenii y
noni 3opy — 2—3, epuTpoLMTI — 2—3 y NMoni 30py, NEKOLMTH
—10y noni 3opy. AHani3 cevi 3a HeunnopeHkoMm: nenkouuTH
- 2000, eputpoumTn — 759.

KpeaTuHiH — 80 MKMONb/M; WBMAKICTb KNy6O4KOBOT
¢insrpavii CKD EPI - 53,3 mn/xs/1,73.

Enextponitn: Na*—143,5 mmons/n, K* —4,33 mmons/n,
Cl-—108,3 mmonb/n, Ca® — 1,29 mmonb/n.

Pesynesratn Y3[l: npaBa Hupka — HedponTo3 2 CT.,
3MeHLUEeHa [oBXMHa — 84 MM, LWupuHa — 46 MM, KOHTYp
— Bnnxye o piBHOTO, NapeHxiMa piBHOMIpHa, 11-12 MM,
3BMYaIHOI EXOreHHOCTI, MOPOXHUHHA CUCTEMA He PO3LLN-
peHa, rinepexoreHHi BKITKOYEHHS He BidyanisoBaHi, Joaat-
KOBi YTBOPEHHS HE BUSIBMEHI; NiBa HWpKa po3TalLoBaHa
3BMYaIHO, JOBXMHA — 94 MM, LWMpUHa — 48 MM, KOHTYp
PiBHUIA, NapeHxiMa piBHOMIpHa 13 MM, 3BUYalHOI eXOreH-
HOCTi, MOPOXHUHHA CUCTEMA HE PO3LLMPEHa, HUPKOBUI
CUHYC MOMIPHO HEOAHOPIAHWUIA, € riNePEXOreHHi BKMOYEHHS!
(y H/3 — KOHKpEMEHT 4 MM, y ¢/3 — fekinbka Ao 3 MM), ¥
napeHxiMi — MOOAWHOKI APIOHI KanbUMHATW, LOAATKOBI YTBO-
PeHHsl He BUSIBMNEHI. BUCHOBOK: atepocknepo3 YepeBHOro
BiAAiNy aopTy, AMMY3Hi 3MiHW MIALLINYHKOBOT 3aM031 | HAPOK;
ceyokam’'ssHa xBopoba, HeponTos.

IHWi 0GcTexeHHs. 3aranbHui aHani3 KPoBi: NefkoLuTH
-44x10%n1-20%,M-2%,c—70%,e-4 %, ep. -
3,8 x 102, remorno6iH — 115 r/n, TpomGoumntn — 210 x 10°,
LI3E — 6 mm/rog. [Mioko3a kpoBi — 5,8 MMonb/n.

BucHoBok odhranbmorora: Hespina BikoBa Katapakta
OU, aHriocknepos cyauH citkisku OU.

BricHOBOK OTONapyHronora: peTeHLjiiHa Kicta BepXHboi
Lenenu cnpaea; XpoHiyHa ABoGiYHA CeHCOHeBparnbHa
MpUInyXyBaTiCTb.

HepsoBa cucrema. ¥ 2020 pouj 3 npuBoay nosicu-
HycuTy BMKOHaHO MPT ronoBHOro Mosky, 3adikcoBaHo
MP-03Haky noMipHOi cyauHHOI eHuedbanonarii, aTpodii
TONMOBHOTO MO3KY.

HaykoBuii iHTepeC BUKNMKaB MCUXOMONYHUIA CTaTyC
XBOPOi, TOMY 3MiACHWNM TeCTyBaHHs 3a aHkeToro MMSE. Ha
3anuTaHHs! LLOAO OpieHTaLli B Yaci, OO MICLS 3HAXOMKEH-
HS1 ofepxanu npaBunbHi Bignosigi — 10 Ganis. HeraiHa
nam’siTb (3anam’iToByBaHHs1) Ta BiATBOPEHHS CMiB Yepe3
roguHy — 3 6anw 3 6 MoxnuBuX. YBara Ta paxyHok — 4 6anu
35 MoxImMBMX. PyBpuka «MOBEHHSI»: MOKa3aTu npeaMeTy,
MOBTOPUTU (ppa3sy, BUKOHATM 3an1caHy fito — NpaBUIbHO, 3
6anu; HanucaTy 3aKiHYeHe peveHHs — NPaBUITBHO; CKOMito-
BaTW ManoHOK — NPaBUNbHO; OAMH i3 MYHKTIB 3 NanepomM i
ZisIMM 3 HUM MaLieHTKa BiGMOBUNIACh BUKOHYBATY | BTpATUNa
3 6anu. 3aranbHuit 6an 3a aHkeToro — 21, Wo Bignosigae
Nerkin gemeHLii.

OcHOBHe NMMTaHHs! B 0Ci6 TaKoro Biky — AIKICTb XuTTS. Ma-
LlieHTKa NpOXVBaE cama, AoMOMOry B XaTHiX CripaBax Hajae
covjianbHNA NpaLiBHVIK (reHeparbHe NprbypaHHs KBapTvpy,
3akyniBns npoaykTis), ane cebe obcnyroBye cama, roTye ixy,
npacye peui. MauieHTka 3ailicHoe TpuBani (4o 2 roguH) npo-
TYMNSHKU 3 NPUSITENAMM, aKTUBHO CMINKYETLCS TeneoHOM.

30iiCHMN OLIHIOBAHHS AKOCTI XMTTS 3@ aHKETOH
SF-36. CtaH BnacHOro 300pOB’s NaLjieHTKa BU3HaYuUna sk
3a[10BINbHUIA, 3ayBaXuna, Lo NOYYBAETLCS Tak Camo, sK i
pik TOMy. Di3nyHi HABAHTEXEHHS: TSHKKI HE BUKOHYE, MOMIPHI
— NpubMpaHHs KBApTUPU BUKOHYE 3 0OMEXEHHsM, xoabha
noHaz 1 KM i Aekinbka NponboTiB CXOANMHOK CIPUYMHSIOTH
MeBHi TPyAHOLLi, ane ogsratucst, ocobucTa ririeHa npobnem
He BUKNWKatoTb. BTiM, NPOTAroM OCTaHHIX YOTUPBLOX TYXKHIB
0OMeXeHHs (Pi3nYHOI akTMBHOCTI MOB’A3aHi 3 TPaBMO
koniHa Ta cunbHUMKM Gonamu. Lli Tumyacosi nopyLueHHs
3HU3NNKN SKICTb XUTTS. OTXKE, BU3HAUYEHO rOCTPUN CTaH —
TpaBMy KOMiHa, LU0 CMPUYMHUIA 3HWKEHHS PIBHS SKOCTI
KWTTS B OCTaHHI TUKHI.
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06roBopeHHsA

CrapiHHsa — npouec, skuit BiaOyBaeTbCA NPOTAIOM YCbOro
KUTTS M0AMHN. BigoMo, L0 y «TPETBOMY BiLli» CTaH MoauHN
TiCHO MOB’A3aHWI 3 ajanTauieto B MUHYMI PokK, a came B
y MOMoAoMy Ta cepefiHbOMY BiLli, Ta 3anexuTb Big yMoB
npaLli, XxapuyBaHHs, NoByTy, CTPECOBMX CUTYaLlill TOLLO.

CTpyKTYpHO-(hyHKLiOHAMbHI 3MiHW OpraHiB i cuctem op-
raHis nig Yac CTapiHHA BU3HaYatoTb NepeayciM sk npoLecu
PYVHYBaHHS Ta BKIOYEHHS Pi3HUX KOMMEHCATOPHO-NPUCTO-
CyBasbHWX MEXaHi3MiB.

Bikoi disionoriuni 3MiHM opraHiB onucaHo y 6aratbox
pobortax [3,6,8,9]. 3HauHi 3miHu BigbyBatoTbCA 3 60Ky Hep-
BOBOI CUCTEMM, LLIO 3yMOBIIEHI | CYANHHUMM YPXKEHHAMM, |
[iereHepaTMBHUMM 3MiHaMM1 Y MO3KY: NOpYLLYETLCS BanaHc
NpoLECiB ranbMyBaHHS i 30yaxeHHst (HECTPUMAHICTb,
emoLliiHa nabinbHicTb, ApaTiBnuBiCTb, GaraTocniBHICTb),
TaKOX iXHS IHTEHCUBHICTb. Lie BUSIBNSIOTL 38 YCKNaAHEHHAM
YTBOPEHHS HOBUX PYXOBWX HABWUYOK, MOPYLUEHHSIM TOYHOCTI
PyXiB, MOMIPLIEHHSAM KOMYHIKaTUBHMWX 3B's13KiB, MaM SiTi, CHY,
3MiHOK emoLliiHoro cTaHy. MaLieHTam cknagHo Habysatu
HOBI HaBWYKM.

3 60oKy CepLeBO-CyOMHHOI CUCTEMM BU3HAYAKOTH MO-
cnabrneHHs CKopodyBanbHOI PYHKLIT Miokapaa, 3VEHLLEHHS
€r1acTUYHOCTI KPOB'SHUX CyayH; 3'IBMSKOTHCSA O3HAKM BIKOBOT
rinepTeHsii, ynoBinbHIETLCS PUTM (CTapeya bpaavkapais),
nig Yac HaBaHTaxeHHs! He BinbyBaeTbCA HeobXiaHe npu-
CKOPEHHS pUTMY.

Y cuctemi auxaHHs BinbyBaeTbCA MOripLUEHHS enac-
TWYHOCTI NEreHeBOi TKaHWHMW, NOCNabneHHs AuxanbHUX
M'513iB, 0OMEXEHHS PyXIMBOCTI IPYAHOI KITiTKW, 3MEHLLEHHS
nereHeBoi BeHTUNALLi. 3 BIKOM Lji pe3epBu 3Ha4HO 3MEH-
LLYKOTBCA, OfHAK | B CTAPOCTi BOHM MOXYTb 3abesneunTu
XWUTTERIANBHICTb OpraHi3My 3a 3B1YaNHWX YMOB.

CeyoBa cuctema Ta HUPKM: 3 BIKOM 3MEHLLYETHLCS
KinbkicTb HedhpoHiB Ha 1/3—1/2, BinbyBaeTbCsA PO3pOCTaHHs!
CMOMy4HOI TKAHUHKU, POPMYETBLCS BIKOBUI HEPOCKNEPO3;
BW3HAYaloTb 3HWXKXEHUI piBEHb HUPKOBOTO KPOBOTOKY Ta
Krny©o4KoBOi (hinbTpaLii, eKCKPETOPHOI OYHKLIT HUPOK.

Y NpoLeci CTapiHHA NIOAUHY COCTEpIrakTb 3aKOHOMIp-
Hi 3MiHM CTPYKTYpU Ta (PYHKLiI OpraHiB TpaBHOI CUCTEMU:
3MEHLLYETLCS 06'EM POTOBOI MOPOXHUHY, YTPYAHKETHCS
XyBaHHs ixi yepe3 npobnemu 3 3ybamu; cTpasoxig no-
LOBXKYETLCS | BUKPUBISIETLCS; 3MEHLLYETLCS KiNbKiCTb ce-
KPETOPHMX KITITUH, Y NiALWIYHKOBIN 3an03i IMHYTb aLWHO3HI
KITiTVHW, PO3POCTAETLCS CMIONYYHA TKAHWHA, 3BVEHLLYETHCA
KiNbKICTb CEKPETOPHUX rpaHyI; 3 BOKy MEYiHKV 3HKYHTHCS
(pyHKLiOHasbHI MOXIMBOCTI renaToLMTIB; XXOBYHUA MiXyp
36inblwyeTbCs B 00’eMi; 3aranbHa AOBXMHA KULIEYHMKA
30iNbLLYETLCS, Y CTiHLLi TOHKOI KULLIK/ BUHWKAKOTb aTPOiYHi
npouecm [9].

LLlono onopHo-pyxoBOro anapaty BM3Ha4YaoTb, L0
3B’A3KM Ta M'5131 BTPaYaroTb CBO €NAaCTUYHICTb | MILHICTb,
30iNbLLYHYM pU3NK OTpHUMaTK TpaBMy. KpiM TOro, 3BY»yH0Tb-
€81 cyrnoboBi MOPOXKHWHM, PYHYETLCS KICTKOBA TKaHWHA.
KicTkn cTaioTb Kpuxkumu, BiabyBaeTbes fedopmauis
xpebTa i KiHLiBOK. BUHIMKatoTb 0CTE0ApPTPO3 Ta 0CTEONOPO3.

Bikosi chisionoriuHi amiHu BinbyBatoTbCs i 3 60Ky opraHa
30py Ta MatoTb A€TEHEPATBHNIA XapakTep, a Takox 3 BoKy
opraHa crnyxy — ctapeya npuriyxyBaricTb.

Y npoueci cTapiHHs 06MiH PEYOBMH CTAE MEHLU iH-
TEHCWUBHUM BHACMIZOK CMOBINIbHEHHS OKWUCHIOBAMNbHUX
NpoLECiB.
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BupisHsitoTb Tak 3BaHe npodeciiiHe cTapiHHs. BcTa-
HOBIEHO, L0 MPUNUHEHHS NPOECIHOT AiSNbHOCTI Yepes
BUXiZ, Ha NEHCIt0 NPU3BOAUTb A0 NOTiPLUEHHS (i3NYHOro Ta
MCUXIYHOTO CTaHy.

BHyTpiluHi xBOpOo6M MatoTh ocobnueocTi nepebiry B
oci6 noxunoro Ta crapeyoro Biky. epenik ocobnusocTen
nepebiry BHYTPILLHIX XBOPOO Yy MaLieHTIB NOXWIIOTO BiKY
copmyniosas e M. [1. Ctpaxecko:

— CMMMTOMATUKa Pi3HIX 3aXBOPIOBaHb (Cyb'ekTvBHa Ta
06'eKTMBHA) y CTapoCTi 3Ha4HO GigHiLLa, HiX y 3pinomy BiL;
— BCi XBOPOOM MatoTb MNSBUIA | TpUBanuii nepeodir;

— nig Yac xBopob LBMAKO BACHAXYOTLCS (i3ionorivHi
CUCTEMMU, L0 MOXYTb 60POTUCS 3i LLKIANMBUM YUHHUKOM;

— Npu iHdEKLIT 3ax1CHUIA anapat He Moxe 3abeane-
YNTW LWBWZKWUIA PO3BUTOK TYMOPAribHOMO Ta TKAHWHHOIO
IMYHITETY, He MOXe rapaHTyBaTh nepebir eHepreTUdHNX
NpoLeCiB Mif Yac PisHMX 3aXBOPHOBaHb Ha Takiln BUCOTI,
K y 3pinomy BiLli.

Kpim TOr0, BUSIBNSKOTE MYMBETUKOMOPOIAHICTH XPOHIHHIX
3aXBOPHOBAHb, HaCTiLLE [iarHOCTYHTb OHKONOTiYHI XBOpotY;
36inbLyeTbCs noTpeba y MeaunyHin 4ONoMOosi, vacTile
BUSBNSOTH nosinparmasio [3].

Y cTpykTypi XBOpob 0Cib Noxunoro Biky NepeBaxatoTb
XPOHIiYHi: aTepocknepos, Kapaiocknepos, apTepiansHa
rinepTeHsis, CyaUHHI YPaKEHHS rONIOBHOMO MO3KY, NCUXIY-
Ha (CeHinbHa) genpecis, emdizema nereHb, XpPOHIYHUI
aTpodhiYHIIA raCTPKT, KOBYHOKaM'siHa XBOpo6a, LyKpOBWiA
piabet 2 Tuny, xBopobu odelr (katapakTta, rmaykoma),
HoBOYTBOPEHHS ToLo [10]. Jlikapto BaxnuBO Bigpi3HATH
nartosorii Big CTapocTi.

Yrmano B4EHVX BUBYaIOTb CMOCID XUTTS Ta Xap4yBaHHS
Yy BOBroXuTEnNis. Bussunm Taki 0cobnmBoCTi: HU3bKOKano-
piHMi paujoH (1500-2000 kkan), Garata Ha KNTKOBUHY
Ka, AOCTaTHI BMICT aMiHOKUCIIOT (METIOHIHY, LMCTEiHY,
rryTaMiHOBOI KMCNOTU), MOFIOYHO-POCIIMHHE CTIPSIMYBaHHS,
BVCOKMIA BMICT MOMIHEHACUYEHUX XXMPHMX KCNOT (Omera-3
KWCTOT), BiTaMiHiB, L-kapHiTWHy, aKTUBHE BXMBaHHS Yato, LU0
MICTUTb KaTexiHu (3HKEHHS piBHA B-aminoigy), nomipHe
BXuBaHHS ankoronto [11,12,13].

MatoTb 3HaueHHsi 1 OKpEMi Xap4oBi NPOAYKTU, SK-OT
aBOKago ([onomarae 3HU3UTY PiBEHb XOMECTEPYHY | MICTUTb
Ha 30 % 6inbLue K*, Hix GaHaHW, 3HKYE PU3NK OKUPIHHS
Ta piabety 2 Tuny), YopHa i YepBOHa kBacons (KOPUCHi Ans
cepLs Ta MarTb NpoTuaiabeTyHi BnactmeocTi, 3anobira-
I0Tb paKy), YacHUK, ioneTosa kapTonns, ONMBKOBa Onis,
N0COCh Ta iHLLa X1pHa prba, YePBOHE BUHO (MICTATb aHTU-
oKcuaaHTy Ta nonicheHonu, 3anobiratoTb paky Ta 3HUKYHTb
pu3nK CepLeBux 3axBoptoBaHb) [14], nomigopu (MiCTATb
AQHTMOKCMAAHT NiKOMiH, SKMA BiZOMWUA CBOIMM NpPOTM3a-
nanbHAMV BNaCTUBOCTSMU, @ TAKOX 3AaTHICTHO 3HUKYBATM
KPOB'sIHWI TUCK Ha 36 %, PU3NK BUHVKHEHHS MeTaboniYHOro
CWHAPOMY Ta IHCYNTY, MOKPAaLLYKTh 300POB'S CepLst), Cvp
Todhy [15,16,17].

KuTaicbki B4eHi BBaXatoTb, LLIO 0 30POBOTO Cocoby
xuTTa nicns 40 pokiB HeobXigHO AOAATM BXMBAHHS COi Ta
6006iB, prbw, rpubis i BOAOPOCTEN. PEHOBUHY, LLIO MICTATLCS
Y COi, 3HUXYIOTb PiBHI XONECTEPUHY, LIyKPY, HOPManiayoTb
AT. YopHi rpubu 3anobiratoTb yTBOPEHHIO TPOMOIB, a rpntn
LUMiTaKe 3HWXYIOTb piBEHb XOnecTepuHy. Ipu LboMy He
peKkoMeHAyIoTb roTyBaTK iy B Onii (Macni), Lo KunuTb.
FAnoHcbka KyxHs BKIovae 606u, puby, BoLopoCTi, ropixu,
3eneHuit yan [14].
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lNepen c1cTEMOI0 MEOULIMHI 1 OCBITV MOCTaNO0 3aBaaH-
Hs1 3 NiArOTOBKY CriewjianicTis, siki ;obpe onaHyBanu 3HaHHS
npo 0coBnMBOCTI NCMXoNorii Ntoaer NOXUIOro Ta CTapeyoro
BiKy, (Di3ionoriyHi BikOBi 3MiHM B OpraHi3mi, Lo cTapie, nepe-
6ir 3axBoptoBaHb Pi3HUX OpraHiB i CUCTEM Y LMX NaLieHTIB,
HafaHHA HeBigKknagHoi A4ONOMOrK Yy pasi BUHUKHEHHS
yCKNaZHeHb, WoAo METOAB NpoinaKkT1Ky 3aXBOPoBaHb,
OCHOBHUX NpUHLMNIB hapmakoTepanii.

CrapicTb 5Kk 3aranbHOBIONOriYHMIA NpoLEC, Ha Haluy
LYMKy, He 3aBxau Tpeba OTOTOXHIOBATK 3 XBOPOOOH.
Be3cumMnTOMHI BIKOBI 3MiHUM, HE3AYXaHHS, LIO HE MatoTb
KIiHIYHWX MPOSIBIB XBOPOOW, YaCcTo BU3HAYaTb Y MPaKTHY-
HO 300POBUX NKOAEN NOXUIONO BiKy. BTiM, Ha AYMKY iHLIMX
HayKOBLiB, CTapiHHA Bignosigae kputepism MKX-11 i moxe
6yTW BU3HAYEHO K 3aXBOPOBAHHSI.

Y noauHY po3pisHSIOTb XPOHOMOMYHMIA | GionoriyHui
BiK. XPOHOMOMYHMI Bik NOKA3ye, CKIMbKX POKIB MUHYNO
BiZl HAPOMKEHHSI. BiH 36iNnbLUyETHCS PIBHOMIPHO, 3riAHO
3 KaneHgapem. bionoriyHui Bik BU3HAYaKOTh K BIK, LLO
OMUCYE «3HOLLEHICTbY OpraHiaMy Ta peanbHUn (i3UYHNN
CTaH ntogunu. Tig Yac cTapiHHA KNiTUHU Ta TKaHWHK Y
TinNi NOCTYNOBO HAKOMWYYHOTb MOLUKOMKEHHS, | KOHLENLIis
6GionoriyHoro Biky BpaxoBye Lji 3MmiHu [18].

Po3pobneHo komnnekc TeCTiB Ans BU3HAYEHHS 6io-
NOFYHOrO BIKY:

1. AHTPOMOMETPUYHI AaHi: 3PICT CTOSAYM, 3PICT CUAAUM,
06Big rpyaHoi KniTkK, NNEYoBMIA diameTp, Maca Tina, ToB-
LLMHA LUKIPHOI CKMafKy, NoKasHWKW 3a peHTreHorpadieto
MACTEN;

2. OYHKUiOHaNbHI NOKa3HUKK CTaHy OpraHiB i cucteM:
nynbC, apTepianbHU TUCK, YaCTOTa ANXaHHS, XUTTEBA EM-
KiCTb NlereHb, MakcmarbHa 3aTpumka AuxaHHs Ha BOuxy Ta
BUAVXY, M'I30Ba CUna m'acTel (AuHamMmomeTpis), AaHi peHT-
reHockonii opraHiB rpyaHOI KMiTkK, roCTpoTa 30pY, NPOCTUI
TecT Ha nam’'atb, EKT, WwBmakicTb nowmpeHHs nynbcoBoi
XBWni, peoeHuedanorpadis, BU3Ha4YeHHs BibpaLiiHoi
YyTIMBOCTI, TECT Ha NCUXOMOTOPHWIA TEMTT;

3. [lTabopatopHi focnimKEHHS: 3aranbHWU aHani3 KPoBi,
ceui, ninigorpama, rnKo3a, KpeaTuHiH, Ce40BUHa, JyXKHa
¢hocchatasa, C-peakTuBHWiA Binok, anbOymiH ToLLo.

Mig yac CTapiHHS BUHUKAIOTL 3aKOHOMIPHI 3MiHV Me-
Taboniamy, nepeayciM 3MmiHM NinigHOro Ta BYrMEBOAHOMO
06miHy [8,18,19]. HegoTprmaHHs 300poBOro crnocoby XUTTs
Ta HU3bKWIA PiBEHb PYXOBOI aKTUBHOCTI 3yMOBITHOKOTb MpK-
CKOPEHHS TeMIy CTapiHHS, LLO € XapakTepHUM Ans niogen
ycix BikoBux rpyn [20]. Po3pobneHo matemaruyHi mogeni
CTapiHHA OKPEMUX CUCTEM — CEpPLEBO-CYANHHOI, OpraHiB
[UNXaHHS, HepBOBOI, KICTKOBO-M'S130B0i, MeTabonivyHmx
MopyLUeHb, 3MiHV B enireHoMmi [21,22,23,24].

HuHi BU3HaYeHO Ba MapKepu CTapiHHSA: CKOPOYEHHS
Tenomep Ta enireHeTUYHi 3MiHKn [25,26,27]. Tenomepun —
ue pinsHkn OHK Ha KiHUSX XpOMOCOM, a enireHeTUYHWIA
TOOVHHVK BUKOPUCTOBYE MEeTUMoBaHHA JHK — mMexaHiam,
O [AE 3MOry «BUMUKATUY MEBHi FeHU, He 3MiHKKYM
cTpykTypy AHK.

Hacniakis 36inbLueHHs HionoriyHoro Biky Ayxe 6arato,
arne ix MoxxHa 06’eiHaTH y YoTUpK rpyni [8]: HeipoaereHe-
paujis, 3miHM cknagy Tina, 6anaHc Mk 4OCTYNHICTIO eHeprii
Ta MOMUTOM Ha Hel, CUrHarbHi Mepexi, Wo NiATPUMYIOTb
romeocrtas. YCi 3MiHM pO3BMBAlOTLCA NapanenbHo Ta
BMMMBaOTb OHA Ha OfIHY, BOHM € HEBIAZINBHOI0 YaCTUHOK
CTapiHHs.

3rigHo 3 pesynsTatamit OLiHIOBaHHs GionoriyHoro Biky
Y KMiHIYHOMY BMNaAKy, Lo onvcani, BCTaHOBMEHo: Biono-
riYHMI BiK HALLOI NALEHTKM cTaHOBMB 93 POKMK, i Lie Maixe
Ha 7 POKIB MEHLLE 32 XPOHOMOMYHUA.

[ocniamBLum cTaH NauieHTKy, po3pisHsy Npobnemm 3i
cTapicTio Ta npobnemu xeopob. [lo NepLLoi rpynu Hanexarb
nierka AeMeHLjsl, MOpYLLEHHS 30py Ta CryXy, MOXIMBO, aTe-
POCKIEPO3 CyauH, Nepebir SKoro He NPK3BIB 40 CYAUHHMX
ycknagHeHb (rinepexoreHHi bnswkv go 65 % 3nisa Ta go
55 % cnpaBa y BHYTPILLHIX COHHUX apTepisiX i YepeBHOMY
BiA4iNi a0pTH), HASIBHICTb KanbLMHYKOHOI XBOPOOU CepLs 3
KarnbLMHO30M 3aAHLOI MiTpanbHOi CTynku 6e3 nopyLeHb
(pyHKUIT Ta aopTanbHUM CTEHO30M HE3HAYHOrO CTYMEeHs,
3MEHLLEHHS PO3MIPIB HUPOK, MOOAMHOKI APIGHI KanbLmHaTK
Ta nopyLleHHs YHKLii 4O XpoHiYHOT XBOpO6YK HUpok I,
3MiHV MIALLNYHKOBOI 3251031 3@ CTPYKTYPOIO, aHEMis Nerkoro
ctynens (Hb — 115 r/n). BusHaueHo 3miHv B minigorpami:
nigeuweHHst 3XC — 5,78 mmonb, JIMHLL — 4,28 mmonb/n.
Hopm ninigiB 3anexHo BiA Biky HEMAE, ane LinboBi piBHi
BM3Ha4aloTb 3a KIACOM PU3NKY, KA Y NaLIEHTKN Lyxe
BWCOKWI, OCKIMTbKM BWSIBNIEHO aTepOCKNEPOTUYHI Bk,
a omxke JIMNHLL mae Gytn meHwe 3a 1,8 (1,4) Mmonb/n.
HanexHicTb 4o rpynu BUCOKOrO pu3nKy Aae miacTasu
BW3HAYMTM aTepocknepos sk xsopoby. BTim, Haronocumo
Ha foctatHbomy pisHi JINBLL — 1,49 mmons/n, skuii Mae
QHTUCKINEPOTUYHY k0. Y Noaei, Siki LXMW A0 CTOMITHBOMO
BiKy, Bi3Ha4atoTb Bucoki pisHi JIMBLL, wo nos’asyots 3
reHoTvnom VV (BaniH-Bani) 6irnka, skuit nepeHocuTs edipy
xonectepuHy. Lli 0cobnnBoCTi 3yMOBIIOTDL MiABULLEHHS
piBHS NNONPOTEIAiB BUCOKOI LLiNBHOCTI, L0 MatoTb BaXIIUBI
3aXMCHi BMaCTVBOCTi (AHTUOKCUAAHTHY, aHTUTPOMOOTUYHY,
npoTusanankHy), nokpaLlytoTb eHpoTenianbHy dyHKLio,
CrpUSKOTH BIBHOBMEHHIO EHAOTENIH0, MOMINLLYIOTb KOHTPOIb
Hag LyKpoBuM AiabeTom, cnpusitoTb BUBELEHHIO XomnecTe-
PUHy 3 apTepianbHoi CTiHku [3,28].

ApTepianbHa rinepTeHaisi, 3 ogHoro 60Ky, Myxe ByTu
BIKOBOK 03HAKO0, a 3 iHLIOro, — XBOPOOOH 3 TPMBANICTHO
mainxe 30 pokiB, ane Lien CTaH He CMPUYUHNB YCKNaAHEHHS
Ta HaBiTb rinepTPOdito NIBOrO LLUMyHOUKA. K XBOPODY MOX-
Ha BW3HAYMTW Ce4YOKaM'siHy XBOPOOY, OCKIMbKW BUSIBNEHO
APi6Hi KOHKPEMEHTU Y HUPKaX.

Y YoMy 0coBnMBICTL KNiHIYHOMO BUMaAKY, SKWA Onin-
canun? s nauieHTka cnisana Bce XuTTS i npawutoBana ao
80 pokiB. € paHi, Wo nogu, ski baraTo cniBakoTb, XUBYTb
Habarato foBLe 3a iHwwux [29,30]. Cnis Ha camoTi, nig
MY3MKy B HaByLLHWKaX i 6e3, CriB y Xopi, y KoMnanHii Apy3is,
NpocecinHi 3aHATTS BOKANOM OZHAKOBO KOpucHi. Cnis
Cnpusie NiABULLEHHIO PiBHS eHOOPQIiHIB, Aae eHeprilo,
3HKYE PIBEHb CTPECY, TPEHYE NMEreHi, CNPUSIE HACUYEHHIO
KpOBi KUCHEM. Kpim TOro, iCTOTHO 3MILIHIOKOTLCS M'S3u, 3a-
JisHi B MPOLIECi CriBy, 30kpeMa M’s31 X1BOTa, diadparma,
mixxpebepHi. CniB — NpUPOAHWIA HEMPOCTUMYNSTOP Ans
LieHTparnbHOi HEPBOBOI CUCTEMY Ta MO3KY, CIPUSIE IHTEHCYB-
HILLi poBOTi MO3KY, 3MILIHEHHHO HEPOHHYIX 3B’S13KIB, @ TAKOX
iHTEHCVMBHOMY «BKIHOUEHHIOY JTIOAMHM Y PO3YMOBMUIA MPOLIEC.

Helpobionorn MaccadyceTcbkoro TEXHOMOTMYHOMO iH-
ctutyTy 'y 2015 poui BnepLue BUSIBUANK NOMNYNSLi0 HENPOHIB
Y MO3KY ITIOAMHMU, L0 aKTUBYETLCS, KOMW MIoAMHA Yye CniB,
ane He iHwi Buay myaukn. KombiHaLlisi enekTpoKopTuko-
rpadbii 3 PyHKLOHANBHOI MarHiTOPE30HaHCHOK TOMOrpa-
(ieto gornomorna BY4EHNM i3 BUCOKOK TOYHICTIO BUSHAUNTU
po3TaLlyBaHHs NonynsLii HEMPOHIB, LLO pearyioTb TifbKu
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KAIHIYHWMW BUMAAOK

Ha CriB — Ha BEPLUMHI CKPOHEBOT YacTku, 6ins AinsHoK, Lo
cnpustoTb 06pobLi MoBMeHHs Ta My3suku. OTxe, MO30K
«COPTYe» 3BYKU Ha CroBa Ta My3u4Hy BOKanisaLito, nepLu
Hix BignpaBnse ix Ans HacTynHoi 06pobkm [30].

BucHoBKH

1. 3rigHo 3 pesynbratamu OCMimKEeHHS, nalieHTka
npoxuna 100 pokis, a ii GionoriuHnii Bik cTaHOBUTL 93 poku,
Lie Ha 7 pOKiB MeHLUE 3a XPOHOMOTi4HUIA.

2. CTapiHHsi CynpOBOMKYETLCA 3MiHaMK 3 GOKY BCiX
OpraHiB i cucTeM, i iHoAi CKNagHO PO3PI3HATY BiKOBI (hiai-
0roriyHi 3MiHW Ta NaTorOrito, SKLIO BOHA HE MaHI(hecTye.

3. 3a pesynbratamut 06CTEXEHHS NaLliEHTKM 3pobunu
BWCHOBOK, LLIO aKTVBHA CTapICTb 3aneXuTb Bif HOPMasnbHOT
macu Tina, AOTPUMaHHS paLioHarnbHOMO xapyyBaHHs Ta
(i3n4HOT aKTUBHOCTI (LLOAEHHI NPOrynsHKA TPUBASICTIO
[0 1-2 rof1), NO3UTVUBHOTO CTABMEHHS O XWTTS, 0COBNMBO
nicnst 50 pokis.

4. BaxnuBe 3HaYeHHs Mae MCUXOMOriYHuiA CTaH, no-
MiNLWEHHO SIKOro CrpusiioTb poboTa nicns nexcii, ocobreo
TBOPYa, CiNKyBaHHS 3 MO3UTUBHAMM MOABMU, My31ka Ta CriiB.

5. NMiognHa moxe poxut go 100 pokie 6e3 icTOTHMX
npobnem i3 ¢isnYHUM 300POB’IM, NCUXIYHUM CTAHOM i 3i
30epexeHnMI KOTHITUBHUMY (PYHKLISMU. YKUTTS NIOOUHN
nicns 90 pokiB — He BUPOK, a oro NpogoBkeHHs. HeobxigHo
npuainaty Ginblwe yBaru nauieHTam noxmnoro Biky Ans
MiATPUMKMA 300POB’S Ta SAKOCTi XKUTTS.
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	Рис. 4. Мережа взаємодії між ферментом β-лактамази SHV-1 class A beta-lactamase (PDB id: 2zd8) та сполуками 2, 7. Негативно заряджені залишки показані червоним, полярні – блакитним, гідрофобні – зеленим кольором.
	Рис. 5. Фактори, що впливають на показники антимікробної активності.
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