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BianosigHo fo «lMepeniky HaykoBux dhaxoBux BUAAHb YKpaiHu, B AKMX MOXYTb MybnikyBaTucs pesynsratv auceprauinHnx pobiT Ha 3000yTTs HayKoBMX
CTyneHiB AOKTOpa HayK, KaHAnAaTa Hayk Ta CTyneHs goktopa dinocodii (BianosiaHo Ao Mopsaaky dpopmysaHHs Mepeniky HaykoBux dhaxoBux BUAAHb
YkpaiHu, 3aTBepmxeHoro Hakazom MOH Ykpainu Big 15 ciuHsi 2018 poky Ne 32, 3apeectpoBaHoro B MiH'tocTi Ykpainu 06 ntotoro 2018 poky 3a Ne 148/21600):
- Hakasom MiHicTepcTBa ocBiTH i Hayku Ykpainu Big 17.03.2020 poky Ne 409, 3apeectpoBaHnM y MiHicTepcTsi tocTuLii YkpaiHm 06.02.2018 poky

3a Ne 148/21600, BugaHHsA BHeceHo Ao MNepeniky HaykoBux dhaxoBmx BUAAHb YKpaiHu, B SKMX MOXYTb Ny6nikyBaTucs pedynsrati anceprauinHnx pobit Ha
3000yTTA HayKOBMX CTYMEHIB JOKTOPa HayK, KaHAWAATa Hayk Ta CTyneHst AokTopa dinocodii, Kateropia «b».

- Hakasom MiHicTepcTBa ocBiTv i Hayku Ykpainu Big 23.08.2023 poky Ne 1035 BugaHHs nepeHeceHe 3 Kateropii «b» o Kareropii «A».

YKypHan BKMoYeHwWiA y katanory Ta HaykoMeTpuyHi 6a3u: HauioHanbHa 6ibnioteka im. B.l. BepHaacbskoro (National Library of Ukraine), «YkpaiHcbka HayKOBO-OCBITHS
TenekomyHikauinHa mepexa URAN (Open Journal Systems), CrossRef, WorldCat, Google Akademi, Index Copernicus, BASE, DOAJ, Scilit, Scopus, EBSCO.
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Pe3rome

Y cucmenmi yinnocmeti 6yov-saxoi yusinizosanoi Hayii ocoonuse micye nocioae 300po8’ st HOBOHAPOONCEHUX, SIKe CMBOPIOE YMOBU
0151 ONMUMANLHO20 DIZUYHO2O [ PO3YMOBO20 PO3BUMKY MAUOYMHbO2O NOKONIHHS, (DOPMYEAHHS MPY008020, IHMENEKMYANbHO20
ma oboponnozo nomenyiany. Ceped cnis8iOHOCHOT 0ii’ hakmopie, Ki 6NIUBAIOMb K HA KIILKICMb, MAK | HA AKICMb 300p08’ s
HOBOHAPOOIICEHUX, BA2OME 3HAUCHHS MAIOMb YUHHUKU BIUCbKOBOI azpecil.

Mema docnioscenns — 30iliCHeHHs aHANI3Y | OYIHKU HACAIOKIE NOBHOMACWMAOHOT BIlIHU 3 POCIlICbKOI (edepayiero 04
MeOUUHO20 3a6e3neUetts ma 300P08’ i HOBOHAPOOICEHUX.

Mamepianu i memoou docnioxycennsn. Mamepianamu 00caioxHceHHs cmaniu Oaui HAyKo8oi iimepamypu, MeOUuHoi
cmamucmuru wjo0o disivHocni nionopsaokosanux MO3 Vkpainu 3axnadis i yemanos oxopomu 300pos’si, o Hadaronb MeOuyHy
00NOMO2Y HOBOHAPOOICEHUM HA BCIX emanax ix po3eumky. 3acmoco8ano Memoou CUCMeMHO20 nioxody, OionioceManmuyHuil,
NOPIBHANbHO2O AHANIZY, CIAMUCIUYHOT 0OPOOKU OAHUX.

Pesynomamu 0ocnioncenns. [Iposedene na nonyisayitiHomy pieHi CyyiibHe OOCTIONHCEHHsL 6NAUBY (DaKmopie NOBHOMACUMAOHOT
pociiicbkol agpecii npomu Yxpainu 3aceiouuno ix He2amuHull 8Niue Ha 4acmony Manio8a2o8ux Ho8oHapooxcenux 3 5,99 %
2021 p. 006,09 % y 2023 p. (BLL 395 % /11 1.04 (1,01-1,07), p<0,0012), napoosicenux xeopumu i 3ax80pi6uiux HOBOHAPOOICEHUX
3 196,93 00 269,47 %o (BLLI 3 95 % /I 1,48 (1,46-1,50), p<0,0001) na mni cmpimko2o smenienns KitbkKocmi HOBOHAPOONCEHUX
(3ruoncenns noxaznuxa— 31,5 %) ma sbepedicenss docmammubo2o pecypcHo2o 3a6e3neuens HeOHamon02iuHol cayncou. 3a danumu
2€0NPOCMOPOBO20 AHAIZY BUSGICHO OLIbULY CUTLY NIUEY He2AMUBHUX HACTIOKIE BOEHHOI agpecii'y pe2ioHax 3 akmueHuMU 60to8UMU
Oisimu | mumuacosoro okynayieto (I epyna) y nopisnanti 3 munogumu mepumopismu (I epyna) 3a 0aHuMU 4acmomu Maio8azo06ux
nosonapodxcenux —6,2 % y I ep. ma 6,05 % y Il epyni (BLLI 3 95 % /I 1,16 (1,1-1,2), p<0,0001) ma wacmomu napodrcenux
X6OpUMU [ 3aX6OPIGUIUX HOBOHAPOOICeHUX — gionogiono 311,8 i 227,9 %o (BLL 3 95 % /1 1,53 (1,49-1,57), p<0,0001). ITokazano
NOPYUIEHHS TOLICIMUKU MEOUYHO20 3a0e3neuen s HOBOHAPOOJcenux y pecionax I epynu nopiensno 3 pezionamu Il epynu, 30kpema
3a Oanumu noxaznuxie cmepmuocmi (1,7 i 2,51 %o, memn yoymry 30,68 %) ma nemansnocmi (0,55 i 1,1 %, memn y6ymxy 50,0 %)
HOBOHAPOOINCEHUX, A MAKOJC paniboi Heonamanvhoi cmepmuocmi (2,84 i 3,1 %o, memn yoymxy 8,38 %).

Bucnosku. YV x00i docnioscenns: niomeepodicena 2inomesa uwjooo He2amueHo20 6NIUBY 60EHHOI azpecii Ha OCHOBHI Mipuia
300p08’ 51 HOBOHAPOOICEHUX — YACIMONTY MAL0BALOBUX [ XBOPUX HOBOHAPOONCEHUX NPU OLIbUL SHAYHIT CULL GNAUBY HA YI NOKAZHUKU
V pecioHax 3 akmusHUMU OOUOBUMU OISIMU [ MUMYACOBOI) OKYNAYIED.

Knwuoei cnoea: eocnna azpecis; meduune sabesneuenns; HOBOHAPOOIICEHI; 3aX60PIOBAHICD.

Bctyn CTaHy 3/10pOB’sl HOBOHapOKeHHX ekcriepT BOO3 BBaxka-

VY cucremi IHHOCTEH, 10 SIKUX MparHe Oy/Ib-sKa [HBi-
JIi30BaHa Harlisl, 0COOIMBE MiCIIe TIOCIIa€ 310pOB’ sl HOBOHA-
POIDKEHHX, SIKE CTBOPIOE YMOBH TS (D13UYHOTO 1 PO3yMOBOTO
PO3BUTKY MaiiOy THBOTO NOKOJTIHHS, ()OPMYBAHHS TPY/I0BOTO,
IHTEJIEKTyaJ IbHOTO Ta 0OOPOHHOTIO IMoTeHIiany Hauii. Ha-
SIBHICTB Oy/Ib-5IKOT 11aTOJIOTI1 B TI€PioJ] HOBOHAPOIKEHOCTI
CYTTEBO BIUIMBAE HA )KUTTE3NATHICTD, PO3BUTOK XPOHIYHHX
3aXBOPIOBAHb 1 IHBAJITHOCTI B Maii0yTHROMY. Ceper CriiBBi-
HOCHOI J1ii (hakTopiB, SIK1 BINTMBAIOTH SIK Ha KUTBKICTB, TaK 1 HA
SIKICTh 30POB’s1 MaliOy THHOTO HACEIICHHSI (3MiHFOIOTh TCHU
HEMOBJIATH 1O MPH3BOIUT IO LIJIOT HU3KH 3aXBOPIOBAHD)
BaroMe 3HauCHHS MarOTh YHHHUKH BificbkoBOT arpecii [1-4].

Hapas3i HafiO11611 00’ €EKTHBHUMH 32 CBOEIO TIPUPOIOIO,
110 MOXKYTh BH3HA4YaTUCS Ha PIBHI MOITYJISAIIT, KpUTEPIsIMU

I0Th iX (PI3MYHNIT PO3BUTOK 3a MOKA3HUKOM MACH Tijla PU
HapOJUKEHHI Ta 3aXBOPIOBAHICTh. J[j1s1 Masio BaroBux HOBO-
HapOKEHHX 3 HU3bKOIO Macoro Tina (MeHmre 2500 r) xapak-
TEepHI BUCOKa YacToTa nepuHaraibHoi narosorii [IHC, cuc-
TEMH JIMXaHHs, TinepOitipyOiHemili, reMopariaHoi XBopoou
HOBOHAPO/DKCHUX, ICPUHATATIBHIX 1H(DEKIIIH, 1HBAJI TH3alliil
Ta CMepTHOCTI. J{iTH, 110 HAPOAMITUCS 3 MAJIOFO MACOIO Tija,
riomuparoth B 25-30 pa3iB yacTile, HiX JITH 3 HOPMaJIBHOIO
Macolo Tiia, 1 ckiramaroTh Bijx 55 % o 65 % Bix yucia mo-
MEpJIUX HEMOBIISAT Ha IIEPIIOMY POLIi KHUTTS [5,6].
[cTOprYHUM eKCTIEpUMEHTOM i3 BUBUCHHS BIUIUBY BO-
€HHUX I Ha CTaH MEHTAJIBHOTO 1 (hI3UIHOTO 370POB’ S
HacesieHHs Oyrna [lepia cBiToBa BiliHa, KpUBaBUH paxyHOK
AKO1 BBAYKAETHCSI OTHUM 13 HAalfOLTBIIIX B i1CTOPIi JTFONICTBA.
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TOJIOTIB Y TepMiH nojioroBoro OyauHky baszens 3 1912 mo
1923 poku (n = 3718) noBKMHH Tija HOBOHAPOMIKESHUX
MPOTATOM YChOTO BOECHHOTO Yacy 3aJIMIIAIHCS HU3bKUMH,
a BaroBi 1HJEKCH IIPOrPeCUBHO 3HMKyBaucs. Lli Hecripu-
SITIABI 00CTAaBUHHM 30IMIIHCS 3 HU3BKUMHU Macor0 Tilla pu
HApPODKEHHI Ta Macoro ianeHTu. [IpuyomMy HaBeeHi ma-
pameTpu (Maca TiJia Ipy HapOIKEHHI, Maca IUIAleHTH i 3a-
nuIIKoBa Maca) Oymu HaitHmkanME y 1918-1919 pokax, i st
TCHJICHIISl HE BiOMBAJIACs y CIIBBIIHOIICHHI MacH Tijia
TIPY HapOKEHHI 10 MacH IuiaeHTH. JoBKUHY Tina IiTei
TIPY HAPOJPKEHHI 3aJTMIIAJINCS HU3bKUMHU, @ BaroBi iHIEKCH
3HWKYBAJIUCS ITPOTSTOM YChOTO BOEHHOTO 4acy, IIPHIOMY
TEPMiH BariTHOCTI 3aJIMIIABCS BiHOCHO cTabinbHuM [7].
HactynHuM TSDKKUM BUTIIPOOOBYBAHHSIM JUIsl Oararbox
Kpail crana [Ipyra cBiToBa BiifHa, sika TpUBaja OibIIe Of-
Hi€T THCSY1 YOTHPHOXCOT HIB 1 HOUEeH. BTopraeHHs HiMelIb-
xoi apmil y Hinepmanmu y 1940 porti mpu3Besno 10 3HAYHOTO
CTPECOBOTO BIUIMBY Ha BariTHUX *iHOK. Haii0ib1e, 3riqHo
3 IOCJTIKEHHSIM, TIO3HAYHMBCSI TPUBAJIMI CTPEC BAariTHUX Ha
TUTO/IaX YOJIOBIYOI CTaTi, a CYIyTHI XBOPOOH (HATIPUKIIAL,
30 peHito) MoB’sI3yBaii 3 TOBUILHUMHU TEMITAMH PaH-
HBOTO PO3BUTKY MO3KY 1102 JIt01H, sIKi 3a3HaIM HeraTHB-
HOT0 BILIMBY T1iJ] 4ac JIpyroi cBiTOBOI BiiiHU B MpeHaTallb-
HUH 1 paHHIM TOCTHATAIFHIIA TIEPiOIX, MaJX OLTBII BHCO-
KH{ 1HAEKC MacH Tijla Ta Oyau OUTBIN CXMIIbHI IO XPOHIU-
HUX 3aXBOPIOBaHb, TAKUX SIK IHCYJIBT, TIIIEPTOHIs, AiabeT Ta
CepIIeBO-CyIMHHI 3aXBOPIOBAHHS Y Topociomy Bii [8-10].
Haii6inpir macturabHi 30poiiHi KOH(IIIKTH, SIKi BUHHU-
KaJIi Ha IUTaHeTi micist J{pyroi cBiTOBOI BiifHH, HE TIPUITH-
Hunucs i goci. Hapasi y cBiti Hamiuyersest 183 mixpe-
rioHanbHUX 1 MicieBux KoH(mikTH [11-12]. Pesynpratu
anamizy 13 pocmikens, siki BKiItodaoTh gani 1172 151
nanientok: marepi 3 Jlieii, bocHii, ['epuerosunu, I3pa-
imto, [Tanecturn, Kocoso, FOrocnagii, Hemany, Comaui,
Ipaky, Kygeiity Ta Adranicrany, mo 3a3Hanu 30poiHuX
koHQuikTiB 3 1990 poKy, BUSBWIN ITiIBUIIEHUN PU3HK Ha-
PODKEHHS NiTeH 3 HU3BKOIO MacOI0 TiJia TPH HAPOKEHH],
30UIBLIIEHHS YaCTOTH BUKHIHIB, MEPTBOHAPOKEHb, IIEPE/I-
YAaCHHUX TIOJIOTIB, BPOKCHUX aHOMAJIii Ta Iepe9acHOrO
PpOo3puBY TUI0I0BUX 0000HOK. [Ipu 1bOMY 3 HaAMEHIITUM
PH3HUKOM CHCTEMATHYHOI TOMHJIKH BUSIBJICHO 3B’ SI30K MiXK
HasIBHICTIO 30pOITHOTO KOH(IIIKTY 1 HU3HKOIO MAacolo Tijia
IIPU HAPOIDKEHHI y HOBOHapomkeHux [13].
JocmikeHHs BIINBY 30pOoWHUX KOH(QUIIKTIB Ha Ha-
CIII/IKM MacH Tijia JIiTeH i yac HapoyuKeHHs y 53 kpaiHax,
10 PO3BUBAIOTHCSA 1 TIEPEKUIIH BOEHHI KOH(ITIKTH 32 OC-
tauHi Tpu gecstuitTts (1990-2018 pp.), 3acBigumiy, 1o
HasBHICTh 30pOMHNX KOH(IIIKTIB y MEpHIOMy TpUMECTpi
BariTHOCTI 3HIKY€ Macy Tijla TUTHHU MIPH HAPOIDKEHHI Ha
2,8 % Ta mijBHIIy€e YaCTOTY BUIAIKiB HU3bKOI MacH Tijia
pu HapopkeHHI Ha 3,2 %. OcobnmmuBo Bpa3iuBi 10 He-
CIIPUSATIIMBHUX HACIIIKIB 30pOHHOI0 KOH(IIIKTY HEMOBJISTA,
HApOJDKEHI OIIHUMHU Ta MaJIOOCBIYeHUMHU MaTtepsimu [14].
B Vkpaini maibke 70 pokis TpuBano «Benuke nepe-
MUDp’SI», TOX B YKpaiHIIIB BCe MEHIIE JIMIIAIOC 0COOu-
CTOTO 3B’5I3Ky 3 YacaMM CBITOBHMX BOEH, CTPAIIHUX TCHO-
muaiB i ronoxomopis. Jlitu, Hapomkeni micist 2010 poky,
Manu O CTaTH MEepIINM TOKOJTIHHAM, 1030aBICHUM 3HA4-
HOTO BIUIMBY TPAaHCTEHEPALiHHUX 1 KOJICKTHBHUX TPAaBM
BiliHH, OJHAK Bce 3MiHmIocs 24 motoro 2022 poky, a s
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nexoro e y 2014 pori, Koy Ha TEPUTOPII0 YKpaiHH MpH-
HIILITK pOCIHChKI BilichKoBi. 24 motoro 2022 poky Ykpaina
BIIEpIIE B 1CTOPIl CBOET HE3AJICKHOCTI 3a3HalIa IIUPOKO-
MacIITabHOTO BTOPTHEHHS pOCifichKoi (henepartii, came e
JICHB CTaB MICPEIAMHUM Y XKUTTI BCIX YKPAIHIIIB, 2 0COOIHUBO
MaTepiB 1 JiTel — siKi MOTPeOyI0Th 0COOIUBOTO 3aXHCTY
1 ITPUMKH 38,1715 30epEeIKESHHST PECYPCIB JUIsl BITHOBJICHHS
HaIoi KpaiHu. 3a JaHUMHM €KCIIePTiB, BiiHa MiX YKpaiHOIO
Ta POCI€I0 MOXKE CTaTH ONHIEIO 3 HAWOLTBIIT KPOBOIIPOIHUT-
HHX Y Cy4acHii icTopii —MaciiTadu BTpar 3 000X OOKiB BKe
3HAYHO BHII, HiK Y THITOBiH BiliHi cydacHoi moou [15].

[ToBHOMacmITabHa BiiiHa pd npoTH YKpaiHu cripuyu-
HUIIA 30UTBIICHHS KUTHKOCTI YHHHUKIB HETATHBHOTO BILTUBY
Ha 310poB’s HaceneHHs. Cepen HUX: 3a0pyTHEHHS BOaH a60
0OMEXXEeHUI JIOCTYI JI0 BOJM Yepe3 00CTpiiu, 3a0pyAHEHHS
aTMocQepH BHACIIIOK MTOXeX, 00cTpiniB HadToba3, A3C,
MPOMUCIIOBUX 00’ €KTIB, 3a0py/IHEHHsI IPYHTIB BHACIIIOK
apTHIIEPINCHKUX OOCTPLTIB Ta MiHyBaHHS, HETTOXOBaHi T1LIa,
SIK1 PO3KJIAJIAI0THCS Ta 3a0pYIHIOIOTh IPYHTH 1 IMiJ[3eMHI
BOIH, TOIIO. Takox Ha (Pi3MyHE 1 ICUXIYHE 310pOB’ s HACE-
JICHHS BIUTMBAIOTH 3yMOBJICHI BITHOIO CTPECH Ta IICUXITHE
BUCH)KCHHsI, aHTHCAHITApisl, HecTaya 1)Ki, HCOOX1THUX
JIKIB 1 MEIYHOTO MEPCOHATY, 0OMEKEHUI JOCTYI 110 3a-
KJ1a/1iB OXOPOHHU 3/I0pPOB’Sl HA TEPUTOPISIX, JI€ BiZIOyBaIOTHCS
Ooiiosi nii [16]. Anamni3 curtyanii, SIKy nepeKuBae yKpaiH-
ChKE CYCHIJIBCTBO B YMOBaxX BIHHU 13 P MpH MOCTKOBII,
CBITYNTP PO 3POCTaHHS TSArapsi BHACTIZOK PO3JIaiB IICH-
xiku Ta moseinku [17-20]. CtpecoBa cuTyartist CbOTOICHHS!
MO)KE BUKJIMKATH Psifl HEraTHBHUX HACIIJIKIB, BKIIOYAIOUH
30UTBIIICHHS YaCTOTH PI3HOMAHITHHUX YCKJIaJHEHb IS MaTe-
PIB Ta HOBOHAPOKEHMX, 30KpeMa MOPYIICHHSI TOCTHATAb-
HOT aianTariii Ta mpooIeMH MOAATBIIOTO MCUXO(I3UIHOTO
PO3BHUTKY JiTEH, MOTIPIIATH X MICUXOJOTIYHY B3a€MOIIIO.
YV KIHOK 3 IiZIBUIIEHUM PIBHEM CTPECY 3MEHIIYEThCS TPH-
BaJIiCTh BaTiTHOCTI Ta Maca Tijla HOBOHAPOKEHOTO TTOPiB-
HSTHO 3 )KIHKaMu 3 HU3bKUM piBHEM cTpecy [21].

MeTa pocnigXeHHs mossirajia y BU3HAYCHHI He-
CIIPUATINBUX HACIIJAKIB TOBHOMACIITa0OHOI BilfHU pd
npoTy YKpaiHu ISt MEAMYHOTO 3a0e3IeUCHHS Ta 30POB’ s
B YMOBaX BOEHHOTO CTaHYy.

Marepianu i meToam pocnigkeHHs

Marepianamu TOCTIPKSHHS CTAJH 1aHi HAyKOBO1 JTiTepa-
TYPH, MEIMYIHOI CTATUCTHKH IIOJI0 ISUTHHOCTI T AOPSIIKO-
Baanx MO3 Ykpainu 3aKia/iiB i yCTaHOB OXOPOHH 37[0POB’,
110 HAJAK0Th METUYHY JIOITOMOI'Y HOBOHAPOPKCHUM Ha BCIiX
eTamnax ix po3BUTKy. JloCIiKeHHS 31ifICHIOBAIOCS 32 0OMe-
JKEHOTO HA0OPY IHIUKATUBHUX TIOKA3HUKIB, 1110 3yMOBJICHO:
BiJIMiHOFO OIPMITIOTHCHHS JJAHIX OpraHaMH 3arajibHOi CTa-
THUCTUKH Ha BOEHHHUH MIEPi0f, 30KpeMa CTOCOBHO KITBKOCTI,
MITpallii HaceJICHHS, HAPO/PKYBAHOCTI, CMEPTHOCTI; Ipo0Jie-
MaMu 3 0OpOOKOIO HASBHHUX CTATHCTUYHUX JIAHUX BHACII-
JIOK BiICYTHOCTI 00I1iKy 0Ci0, 5iKi ()akKTHYHO MPOXKUBAIOTH
Ha MIAKOHTPOJBHUX YKpaiHi TEPUTOPISIX; HEMOXKIIUBICTIO
OLIIHUTH BIUIMB HETATHBHUX HACIIIKIB BOEHHOI arpecii Ha
HEKOHTPOJIbOBaHIN ypsoM YKpainu Teputopii. 3actoco-
BAHO METOJM CHCTEMHOIO MiaXomy, 0i0Ji0CeMaHTHYHUH,
HOPIBHSJIBHOTO aHaJIi3y, CTATUCTHYHOI 0OPOOKH AaHHX.

BiporinHuii BIUIMB TOBHOMACIITAOHOT BiliHU p( mpoTH
VYkpainu Ha MeIu4He 3a0€3MeYeHHs Ta 310pOB’ sl HOBO-



AKTYAINbHI MUTAHHSA OPTAHI3ALII MEOWYHOI JOMOMOIU B YKPATHI. AOAUMNIIOMHA TA NICNSAAUNIOMHA MEOUYHA OCBITA

HapOJUKEHUX OIIHIOBABCS HAMU 32 JIAHMMH MTOPIBHSHHS
TeMITiB IPUPOCTY (yOyTKY) OCHOBHUX MipHJI IisSUIBHOCTI
303, 1m0 HaJABAIM MEMYHY JTOTTIOMOT'Y HOBOHAPO/DKEHUM
y 2021-2023 poxax.

Pe3ynkTaTy gocnigkeHHA Ta iXx 06roBopeHHs

3a nanumu craructuyHoi iHopmanii y 2023 poui
y 3aKjIajiax IMepuHaTaIbHOI JOMOMOTH, 110 epeOyBaloTh
y cdepi ynpasiainast MO3 Ykpaiau, Hapommwiocs 179611
HOBOHapOokeHuX, 110 Ha 80,89 tuc. menre, Hix y 2021
port, Temn yoytky craHoBuB 31,5 % (aus. tadm. 1).

Baromoro cki1agoBOIO CHCTEMH OXOPOHH 37I0POB’S,
3a0e3neuyoun pe3yabTaTUBHY Ta €(PEKTUBHY IX JislIb-
HICTh € pecypcHe 3a0e3meueHHs. 3a nepioa MoBHOMACIII-
TaOHOI arpecuBHOI BiifHM KiJbKICTh JKapiB neaiaTpis-
HEOHATOJIOTIB 3MeHmmIacs Ha 92 ocobu, a KiIbKICTh
HEOHATOJOTTYHKUX TixOK Ha 378 (Temm yOyTky 6,1 Ta
15,96 %%) mpu 30inbIIeHH] 32 1e# TIepiof 3a0e3neueHo-
CTI1 JIIKapsIMU TIe/laTpaMU-HEOHATOJIOIaMHU Ta HEOHTOJIO-
riYHAMH JTiKKamu (Temn mpupocty — 37,87 ta 21,93 %%).
Jluconanc Mixk yOyTKOM JIiKapiB Ie/iarpiB-HEOHATOJIOTB
1 HEOHATOJIOTTYHUX JIDKOK Ta IPUPOCTOM 3a0€311eUeHOCTI
HUMH 3yMOBJICHHI OUTII 3HAYHUM 3MEHIIICHHSM KiJTbKOCTI

HOBOHAPO/KEHUX B MOPIBHAHHI 3 (PAKTHUHOIO KUIBKICTIO
JiKapiB I1e1iaTpiB-HEOHATOIOTIB T4 HEOHTOJIOTTYHHUX JIDKOK.

HocratHe pecypcHe 3a0e3eUeHHsT HEOHATOIOTI9HOT
ciry>kOm Ta 3a0e3redyeHHs e()eKTUBHOTO MEIUIHOTO J10-
DJIs1Ty HOBOHAPOIKEHUX ITiJ] 9ac BiHU HA TIIi CTPIMKOTO
3MCHIICHHS YUCEIHHOCTI HOBOHAPOKEHNX 3YMOBHIIO
TTO3UTUBHY AWHAMIKY OXOIUIEHHSI HOBOHApPOKEHUX BaK-
nuHaniero BLDK (temmn nmpupocty — 14,12 %), cMepTHOCTI
1 JIeTabHOCTI HOBOHAPO/PKEHUX Y 3aKJIa/laX epuHaTallb-
HOT JIONOMOTH, 110 1epedyBaloTh y cdepi yrnpaBimiHHSI
MO3 Vkpainu (temn yoytky 3,14, ta 29,2 %, BiamnosiaHo),
MIPU OMY 1HIEKC HEOHATaJIbHOTO TpaHc(epy CTaHo-
BuB 5,61 %.

AHani3 cTaTUCTHYHMX JIaHWX BUSBUB HETaTUBHHUU
BILJIMB BOEHHHMX JIii HA OCHOBHI MipHJja 310pOB’sl HOBO-
HapO/DKEHUX Yy 3aKiIajax MepruHaTaIbHOI JOTIOMOTH, 10
niepeOyBaroTh y cepi ynpasininast MO3 Ykpainy, a came:
4acToTy MajoBaroBux aiteit 3 5,99 no 6,09 %, BI11 3 95 %
J111,04 (1,01-1,07), p<0,0012, HapomkeHHX XBOPUMH i 3a-
XBOPIBIINX HOBOHApomkeHuX 3 196,93 no 269,47 %o, BIII
395 % /11 1,48 (1,46-1,50), p<0,0001, Ta HeratuBHy TeH-
JICHIIIO PiBHS PAaHHBOI HEOHATAILHOI cMepTHOCTI 3 2,94 1o
3,0 %, BIII 3 95 % /11 1,09 (0,98-1,23), p<0,09.

Ta6bnuus 1

IHAVKaTMBHI NOKa3HMKX BNAMBY NOBHOMAcCLUTaGHOI BiiHM pd npoTu YKpaiHu Ha meauyHe 3abe3neyeHHs Ta 340poB'A

HOBOHAPOPKEHUX 3a AAHUMM 3aKIadiB OXOPOHU 300POB', WO NepebyBaloTh y chepi ynpaBniHHa MO3 YkpaiHu

2021 2022 2023 | Temn npupocty (yoyTKY),
MokasHuk piK piK piK zozi-goz3yp(g, 32 Y
YuncenbHICTb HOBOHaPOMXKEHNX 260502 | 196806 | 179611 -31,05
:::Sﬁ::ce);:gr::;: HOBOHapPOKEHUX NiKapsiMu negiaTpamu- 5.81 721 8,01 37.87
3abesneyeHicTb HOBOHAPOAXXEHMX HEOHATONOMYHUMU MibKKaMu 6,93 8,23 8,45 21,93
IHOekc HeoHaTanbHOro TpaHcdepy 5,61 4,97 5,61 0,00
OXonneHHsi HOBOHAPOMKEHMX BakumMHaujien BLK 69,75 | 73,74 79,6 14,12
YacTota Mano BaroBMx HOBOHaPOKEHNX 5,99 6,12 6,09 1,67
YacToTa HapogKeHUX XBOPUMU | 3aXBOPIBLUMX HOBOHApPOMXeHnx | 196,93 | 221,72 | 269,47 36,84
CMepTHICTb HOBOHaPOKEHNX 2,23 2,05 2,16 -3,14
JleTanbHiCTb HOBOHAPOAXKEHMNX 1,13 0,92 0,8 -29,2
PiBeHb paHHbOI HEOHaTaNbHOI CMEPTHOCTI 2,94 3,05 3,0 2,04

HeraruBHa muHaMika 4aCTOTH HAPOIKCHUX XBOPUMH
i 3aXBOPIBIINX HOBOHAPOKCHUX OyJia XapaKTepHa st
yCiX MaTOJOTIYHUX CTAHIB 32 BUKJIIOUCHHSIM CIIOBLIBHE-
HOTO POCTY Ta HEAOCTATHOCTI XHUBJIEHHS Mioga (TeMm
yoyTKy 8 %) (muB. Tabn. 2). [Ipu npomy BUsIBICHA Haii-
OlJIbIIIa CUJIA BILUTUBY HECIPUSATIMBUX HACIIIKIB TOBHO-
MacmTabHOI POCifichKOT arpecii Ha 3aXBOPIOBAHHS HO-
BOHAPOJKCHUX MATOJOTIYHUME CTaHAMH, IO CYTTEBO
BIUIMBAIOTh HA SKICTh MOJAJIBIIIOTO YKUTTS 1 CIPUYHHSIOTH
XpOHi3allii 3aXBOpIOBaHb Ta IHBAIIAM3ALIIO iTeH — rema-
tosoriuni mopymienns, BII 3 95 % /1 2,37(2,19-2,56),
p<0,0001, BHYTPINIHBONLTYHOYKOBI i CyOapaxHOITaIbHI
kpososuiusy, BIII 3 95 % JII 1,58 (1,44-1,73), p<0,0001,
ypOJUKeHI aHoMadii, Aeopmarii Ta XpoOMOCOMHI TIOpY-
mwennst, BIII 3 95 % /1 1,62 (1,57-1,67), p<0,0001, pos-
JIJIA JIUXATBHOT CHCTEMH, 1[0 BUHUKAIOTH y NIEPUHATATIb-
nomy nepioxi, BIII 3 95 % /11 1,59 (1,55-2,63), p<0,0001.

3aranaoMm yci TepuTopii KpaiHu 3a3HaJId HEraTUBHOTO
BIUTUBY BiifHU. [IpoTe Mipa 11poro BrumBy Oyiia pi3HOIO B 3a-

JI©KHOCTI BiJl HASIBHOCTI PI3HUX TEXHOJIOTIH 1 IHCTPYMEHTIB
BOEHHUX [Iiil. B 3a71e:KHOCTI BiJl HASBHOCTI B perioHax Ha-
SIBHMX ITiJ1 4ac Cy4acHOi BiffHU pi3HNX (haKTOPIB BILIMBY Ti
yci perionu yMOBHO OyJIM MOAiiJIeH] Ha 3 TPyIHY — TepUTODIii,
sIKi OyJIM TiJ] OKyTali€ero, (poOHTOBI Ta TPU(POHTOBI TEPH-
topii (AP Kpuwm, [lonenbka, Jlyrancobka, 3amopizbka, Xep-
coHchKa, JKutomupcrka, Kuiscbka, UepHiriBebka, CyMCBKa,
XapkiBcbka, MukonaiBebka, J[HinporneTpoBckKa 001acTi, M.
Kuig) (I rpyma); — THIOBI TEPUTOPII, SKi 3a3HATH MTOPIBHSHO
HEe3HaYHUX PyHHYBaHb BHACIIJOK MOBITPSIHUX aTak i iH-
TEHCHBHOT'O ITPUPOCTY HACEIICHHSI 38 PaXyHOK BHYTPIIIIHBO
nepeMillieHHx 0cib 3 iHImMX perioHiB kpainu (BonuHcbka,
3akaprnarcbka, JIbBiBCBKa, [BaHO-DpaHKiBChKa, PIBHCHCHKA,
Tepuorminbenka, UepHiBerbka obacti) (11 rpyma); — repuro-
pii, 5Kl 3a3HaIK OIIBLIOT0 HEraTUBHOIO BIUIMBY BIHHU I10-
PIBHSIHO 3 THJIOBUMH TEPUTOPISIMH, ITPOTE 3HAYHO MEHIIIOTO,
HDK TepUTOpii, ki Oyau mijJ OKymaiie Ta npudpoHToBi
tepuropii (Binauipeka, KipoBorpaaceka, Onechka, [Tonras-
cbka, XMenbHuIbKa, Yepkacbka obnacti) (111 rpyma) [16].
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Tabnuus 2

[OnHamika 3aXBOpPOBaHOCTi HOBOHApPOAXKEHUX Y 3aKnagax nepuHaTanbHOI 4onomMoru, Wwo nepebyBaroTb y cdepi
ynpaBniHHa MO3 YkpaiHu okpemumu xBopobamu, YkpaiHa, 2021-2023 pp, Ha 1000 HapoaXeHUX XKUBUMU

2021 | 2022 | 2023 | Temn npupocTy, yoyTK
3axBopioBaHHs piK piK piK 202:{)-2’:())23 }rl)py 0):; ’

YpopxkeHi aHomanii, Aecbopmadii Ta XPOMOCOMHI MOPYLLIEHHSA 29,75 | 33,7 | 46,9 57,65
CnoBINbHEHWI PICT Ta HEAOCTATHICTb XXMBIEHHSA No4a 18,01 | 18,3 | 16,57 -8,00
Poposa TpaBma 19,72 | 20,7 | 22,5 14,10

B T.Y. BHYTpilWHbOYEpenHa pogoBa TpaBMma 0,07 | 0,04 | 0,07 0,00
BHyTpillHbOMaTKOBa riNoKcis i acdikcist B nonorax 16,44 | 19,6 | 25,17 53,10
Posnagn anxanbHoi cuctemu, Lo BUHMKAKOTL Y NepuHartansHomy nepiogi | 46,79 | 59,7 | 72,51 54,97

B T.4. CMHAPOM pecnipaTopHOro posnagy Ta iHLWi pecnipaTtopHi CTaHn 23,8 | 24,6 | 27,64 16,13
YpOomKeHi NHEBMOHIT 6,88 7,2 8,32 20,93
IHdbekUiT cneumdidHi ANa nepuHaTanbHOro nepiogy 14,7 18,3 | 20,2 37,41
Cencnc HOBOHaPOAXKEHMX 1,5 1,6 1,54 2,67
BHyTpiLLHLOLLINYHOYKOBI | cyGapaxHOifanbHi KpOBOBUINBU 3,59 4,3 5,74 59,89
lemoniTnyHa xBopoba, 06ymoBneHa i3oiMyHisaujieto 10,96 | 11,7 | 12,61 15,05
HeOHaTaana XKOBTSAHMLSA, 0OyMOBNeHa HagMipHUM reMorii3oMm, 58,99 | 67,9 | 85,26 44,53
iHLUIMMW NpUYMHaMM

lemartonorivyHi nopyLueHHs 4,15 5,0 10,0 140,96

IHLWi nopyLieHHs LepebpanbHOro craTycy HOBOHAPOAXXEHOro 43,66 | 53,2 | 57,85 32,50

3a JaHMMU IPOBEJCHOT IeoNpoCTOPOBOi cTpaTudi-
Kalii mpu, B IMiJIOMY, HETATUBHINA THHAMIII KiTbKOCTI
HOBOHApOJXXEeHUX B Ykpaini — remn yoytky 31,5 %,
O1JIBII BUCOKI TEMITN 3HUKECHHS 1HOTO ITOKa3HMKA Xa-
pakTepHi s perionis 1 rpynu — tremn yoytky 41,37 %
noripu 23,06 % y 3-iit Ta 20,81 % y 2-iit rpymi, y perio-
Hax BCIX TpyM 30epexeHo JOCTaTHI MOKa3HUKHU pecypc-
HOTO 3a0€3Me4YeHHs] HEOHATOJIOTYHOT CITY>KOH IpH O11bIIT
BHCOKHX TOKa3HUKax y perionax I rpymnu. Jloriuaum €
01BN 1HACKC TpaHChEepy HOBOHAPOIKCHHUX (TeMII
npupocty 18,75 %) Ta MeHIlle OXOIICHHS HOBOHAPOI-
eHux | rpynu B nopiBastHHI 3 I Tpynoro BakmuHamieo
BLDK (temn yoyTKy 11,1 %) nomnpu nopyeHHs JOriCTHKH
MEIMYHOTO 3a0€e31eUYeHHsT HOBOHAPO/KEHUX 3a TaHUMHU

MOKa3HHUKIB CMEPTHOCTI HOBOHapokeHux (1,7 1 2,51 %o,
temn yoytky 30,68 %), neransuocri (0,55 1 1,1 %, temn
yOyTKy 50,0 %) Ta paHHBOT HEOHATAJIBHOI CMEPTHOCTI
(2,841 3,1 %o, Temn yOyTKY 8,38 %) y 3aKiiafax nepuHa-
TaJIBHOI IOTIOMOTH, 1110 TIepeOyBaroTh y cepi yrpasiiHHSI
MO3 VYkpaiuu (qus. puc. 1,2). Jlani HopiBHIEHOTO aHa-
T3y MATBEPIIIH TIMOTE3Y MIOIO0 OLTBIIOI CHITH BILTUBY
HETraTUBHUX HACIiJKiB BOEHHOI arpecii y perionax 3 ak-
THBHUMH OOHOBHMH JisSIMH 1 TAMYACOBOIO OKYIIAIIIEIO 32
JTAaHNMH YaCTOTH MaJIO BarOBMX HOBOHAPO/KEHHUX — 6,2 %
y Irpynii6,05 %—y I rpyni, BIL 3 95 % /11 1,16 (1,1-1,2),
p<0,0001, yvacToTH HAPOJHKEHUX XBOPUMH 1 3aXBOPIBIINX
HOBOHapomkeHuX — 311,8 1 227,9 %o, BIII 3 95 % /I 1,53
(1,49-1,57), p<0,0001.

Puc. 1. leonpocTopoBa xapakTepucTuKa iHOUKaTUBHUX NOKa3HUKIB BNNUBY NOBHOMAaCLUTaGHOI BilHU
P® npoTtu YkpaiHn Ha megunyHe 3abe3nevyeHHs Ta 340POB’A HOBOHapomkeHux, 2023 pik
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Puc. 2. leonpocTopoBa xapakTepucTuka iHOUKaTUBHUX NOKa3HUKIB BNNUBY NOBHOMAaCLUTaGHOT BilHU
P® npoTtu YkpaiHn Ha megunyHe 3abe3nevyeHHs Ta 340POB’A HOBOHapomkeHux, 2023 pik.

BucHoBku

Amnani3 BIUIBY (akTOpPiB MOBHOMACIITAOHOI BIHH P
poTH YKpaiHU Ha MeJu4He 3a0e3reueHHs! Ta 310poB’ s
HOBOHApPO/PKEHUX B YMOBaX BOEHHOTO CTaHY 3aCBiIYKB
CTpIMKE 3MCHIIICHHS KIJIbKOCTI HOBOHAPOKCHUX Y 3aKJIa-
Jlax MepuHaTaIbHOT JOMOMOT'H, IO 1epedyBatoTh y chepi
ympasiiaas MO3 Vkpainu (3 260502 y 2021 p. no 179611
y 2023 p.) mpu 30epeKeHHI JOCTATHHOTO PECYPCHOTO 3a-
Oe3meueHHsT HEOHATONOTIYHO CiTy:k0u. BusiBneHo Hera-
THUBHUI BIUTMB HECTIPUATINBHX (PAKTOPiB BOEHHOI arpecii
Ha 9acTOTy MaJio BaroBuX HoBoHapomkeHux — BIII 3 95 %
Ar 1,04 (1,01-1,07), p<0,0012, Hapo/pkeHUX XBOPUMHU
1 3axBopiBIIMX HOBOHapomkenux — BII 3 95 % /11 1,48
(1,46-1,50), p<0,0001 Ta BipOriiHO HETATUBHU BILTHB Ha
piBeHb paHHBOT HeOHaTaIbHOI cMepTHOCTI — BIII 3 95 % /11
1,09 (0,98-1,23), p<0,09.

JlaHi reompocTOpPOBOrO aHaIi3y MiATBEPAUIH TiI0-
Te3y MI0A0 OiIBIIOl CHJIU BIUIMBY HETaTHBHUX HACIIII-
KiB BOEHHOI arpecii y perionax 3 akTHBHUMH OOHOBUMHU

NMiTepartypa

IisTMU 1 THMYACOBOIO OKYTAI[I€I0 B TIOPIBHAHHI 3 THIIO-
BUMH TEPUTOPISIMH 32 JAHUMHU YaCTOTH MaJiO0 BarOBUX
HOBOHapoKeHux — 6,2 % y I rpyni i 6,05 % y II rpymi,
BIII 3 95 % JI1 1,16 (1,1-1,2), p<0,0001 ta yactoTu Hapo-
JKEHUX XBOPHMHU 1 3aXBOPIBLINX HOBOHApoKeHnx —311,8
1227,9 %o, BILI 3 95 % /11 1,53 (1,49-1,57), p<0,0001. ITo-
Ka3aHO [MOPYIICHHS JIOTICTUKH MEUIHOTO 3a0C3ICUCHHS
HOBOHAPOJ)KEHUX y perioHax | rpymnu mopiBHsiHO 3 peri-
onamu II rpynu 30kpema 3a TaHUMHU TOKa3HUKIB CMEPT-
HocTi (1,7 1 2,51 %o, Temm yOyTKy 30,68 %), netanbHOCTI
(0,551 1,1 %, Temn yoyTky 50,0 %) HOBOHApPOIKEHUX Ta
paHHBOI HeoHaTambHOI cMepTHOCTI (2,84 i1 3,1 %o, Temm
yoyTKy 8,38 %).

PoGoty Bukonano 3a ¢inancysanas HAMH Vkpainu
B Mexkax H/IP «Busuenns BrumBy 30poitnoi arpecii Pociii-
cpKoi Deneparii Ha cTaH 3110pOB’s AiTell 1 )KiHOK B YKpa-
Hi». ABTOpH 3asBJISIIOTH NP0 BiJICYTHICTh KOH(MIIIKTY iH-
TepeciB Ta 0coOMCTOl (PIHAHCOBOT 3aIIKABICHOCTI B MiJI-
TOTOBIII Lii€T CTATTI.
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CONSEQUENCES OF THE INFLUENCE OF THE NEGATIVE FACTORS OF MILITARY AGGRESSION
ON THE MEDICAL CARE AND HEALTH OF NEWBORN IN THE CONDITIONS DURING THE WAR

Y.Antipkin, 7. Znamenska, R.Marushko, 0.Dudina, 0.Vorobiova, N. Bondarenko

State Institution «Institute of Pediatrics, Obstetrics and Gynecology named after academician
O. Lukyanova of National academy of medical sciences of Ukraine»
(Kyiv, Ukraine)

Summary.

In the system of values of any civilized nation, a special place is occupied by the health of newborns, which creates conditions
for optimal physical and mental development of the future generation, formation of labor, intellectual and defense potential. Among
the relative effects of factors influencing the quantity and quality of health of newborns, the factors of military aggression are of great
importance.

The purpose of the study is to analyze and assess the consequences of a full-scale war with the Russian Federation for the medical
provision and health of newborns.

Research materials and methods. The research materials were data from scientific literature and medical statistics on the activities
of health care institutions and institutions subordinated to the Ministry of Health of Ukraine, which provide medical care for newborns
at all stages of their development. The methods of system approach, bibliosemantic, comparative analysis and statistical data processing
were applied.

The results of the study: A comprehensive study of the impact of the factors of the full-scale war of the Russian Federation against
Ukraine, conducted at the population level, proved their negative impact on the frequency of low birth weight newborns from 5,99 %
in 2021 to 6,09 % in 2023, OR with 95 % CI 1,04 (1,01-1,07), p<0,0012, the number of born sick and sick newborns from 196,93 to
269,47 %o, OR with 95 % CI 1. 48 (1,46-1,50), p<0,0001 against the background of rapid decrease in the number of newborns (31,5 %
loss rate) and preservation of sufficient resources for neonatology service. According to the data of geospatial analysis, a greater influence
of negative consequences of military aggression was found in the regions with active hostilities and temporary occupation (I group)
compared to the rear territories (1 group) according to the frequency of low birth weight newborns -6, 2 % in the | group and 6.05 %
in the Il group, OR with 95 % CI 1.16 (1.1-1.2), p<0.0001, and the frequency of sick and diseased newborns —311.8 and 227.9 %o,
OR with 95 % CI 1.53 (1.49-1.57), p<0.0001. A violation of the logistics of medical care for newborns in the regions of the I group in
comparison with the regions of the Il group is shown, in particular, according to the data on the indicators of mortality (1,7 and 2,51 %o,
the rate of loss 30,68 %), lethality (0,55 and 1,1 %, the rate of loss 50,0 %) of newborns and early neonatal mortality (2,84 and 3,1 %o,
the rate of loss 8,38 %).

Conclusions. In the course of the study, the hypothesis of the negative impact of military aggression on the main measures of
newborn health was confirmed —the incidence of low birth weight and sick newborns with a greater impact on these indicators in regions
of active hostilities and temporary occupation.

Key words: Military Aggression; Medical Care; Newborn; Morbidity.
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0. Kosanvosa', C. /lyonux’, B. Iloxunvko?,
IO. Yepnsaescovka?, C. Igipenko?,
A. Jlasuoenxo?

JlemaprameHT cTpaterii yHiBepCaJIbHOTO OXOIIICHHS
HaceleHHs: MeaunyHuMHK ocinyramu HC3Y?!

(m. KuiB, Ykpaina),

IMosnTaBchbKuil iepyKaBHUN MEIMIHII YHIBEPCUTET?
(m. TTonrasa, Ykpaina)

Pe3rome

He3zgaorcarouu na ocmanni 0ocsaenents nepunHamanbioi meouyunu, 61u3bko 4 Minotionie Hemo8asam y ceim ujopoxy
HAPOOACYIOMbCSL 6 CMAHI ACPIKCIT, W0 0OYMOBIIOE PO3BUMOK HEOHAMANLHOI 2INOKCUYHO-TueMIuHOI eHnyedhanonamii. 3a Oanumu
Bcecsimnvoi opeanizayii oxoponu 300pos’ss (BOO3), nepunamanvha acgircis € 3-10 3a nowupenicmio npuyunol cmepmi
nogonapodicenux (23 %) i cknadae 8 % ycix cmepmeil y oimei gikom 00 5 pokis. Cyuachumu 00CAiOHNCeHHAMU BUIHAYEHO PSIO
haxmopis puzuxy ac@ixcii npu HapoOOICeHHI, WO MOHCYMb BIOPIZHAMUCS 3ANEHCHO 80 PIBHI PO3BUMKY CUCEMU OXOPOHU
300p06’s. He ouensiuuce na mpyonowi nepedbauenisi i OiaeHOCMUKU HEOHAMANIbHOI ACQIKCIT 8 YMOBAX 0OMedNCEHUX pecypCia,
NOMEHYINHI MONCIUBOCTI OJIs SHUMHCEHHA HEOHAMAILHOT CMEPMHOCII ICHYIOMb. YeniwHi peaHimayiini 3axo0U, o 6KI04aoms
Paniio ma ehexmusiy 6eHmMuIAYIIo 3 NOZUMUSHUM Muckom, malabo inmybayiio mpaxei, RiOMpuMKy HOPMAILHOI memMnepamypu
mina € cmpamezisimu NOMEHYIUHO20 3HUNCEHHS, CMEPMHOCHII.

Memoro docridrcents 6y10 6cmanosumu KitbKicms cinokcuunuxlacgixcuunux cmanie nnooaloumunu y 2023 poyi sa oanumu
ECO3 (enexmponnoi cucmemu oxoponu 300p08’st), & MaKONC GUAGUMU NPOONIEMHI NUMAHHS KIIHIYHO20 MA OP2AHI3AYIUHO20
Xapaxkmepy, wo nocmaiomyv nepeo aKyulepCcobKo-Heonamono2iunolo cayucoamu Yrpainu. /[na oocaenens memu 0yau 6U3HAUEHT
maki 3a80aHHA. NPOAHANIZYEAMU YACTOMY 2INOKCUYHUX CIMAHI8 N100a nio yac éazimmocmi, Kilbkicms nemosaiam ¢ EM3
(enexmponnux meouunux 3anucax), y aKux 3ak0008ano OlaeHo3 8ax3CKOI ACIKCIl, BANCKA 2INOKCUYHO-IMEMIYHA enyedaronamis
ma 0iacHo3u, Wo Maioms GIOHOUWEHHS 00 YPAICEHHS 20/106HO20 MO3KY, a MAKOIC NPOAHANIZY6amu KiNbKICMb 1ematbHUX 6UNAaoKie
ceped HeMOBJIAN 3 BANCKOI ACQIKCIEN).

Mamepianu ma memoou. lngpopmayitinoro 6azoro docnioxcennss cmanu yci EM3, sixi Oynu cmeopeni nikapamu 3a nakemamu:
«Meduuna donomoza npu nono2ax»; «Meouuna 00nomo2a HOBOHAPOONCEHUM ) CKIAOHUX HEOHAMATIbHUX GUNAOKAX 3 NIOCMABAMU
KHAPOOACCHUT 8 CIMAYIOHAPD» ma <nepesedeHutl 3 inuio2o 3akaady» (0ani neonamanvhuil naxkem); «Cmayionapna donomoza
dopocaum ma oimam 6e3 nPo8edenHs Xipypeiunux onepayii» 3 niocmasoio <uapoodicenutl 6 cmayionapi» (0ani mepaneemuynuil
naxem) ma «Cexyitine 0ocniodcenns». Y pazi nassnocmi 06ox abo dinvue EM3, cmeopenux na oony oumuny, inghopmayis 3 yux
EM3 06’ eonysanacey 6 00un nponiko8anuti 6unadox.

Pesynomamu 0ocnidsicenns noxasanu, wo 6 yinomy y 9938 (5,7 %) srcinok byno 3axodosano diaznos «llonoau ma po3pooicennsi,
yekaaoueni cmpecom [oucmpecom] nnoda», npu womy y 12 JcinoK KOHCIMAmMoeano Kooysamisi 080X diaeHosie oouici pyopuku. Jlanuil
diaznos sasnauero 'y EM3 ocinok, saxi Hapoounu nepeduacto. OCHOBHOW NPUUUHOIO Oucmpecy naiooa 6yio NOPYUEHHs Yacmomu
cepyesux ckopouerv niooa — 17,9 % eunaokis, nasenicms mexonito ma inwuii oucmpec niooa —y 21,7 % eunaoxie. Hacmynnum
KPOKOM HAUO20 O0CTIOHCEHHS CMAJl0 6CMAH0BIeHHsA Kinbkocmi Oimetl, 6 EM3 axux Oyno 3aznaueno diacnos acgixcis abo cmam 3 HUM
no6’sizanuil. Ycboeo oiaenosie 3 kooom P21.0 (saorcka acghixcist) 6 ocnosnomy abo ¢ dodamrosux diaerosax EM3 6yno ecmanosneno
587, wo cmanosums 1,04 %. Cnio 3aznauumu, wo y 178 donowenux oimeii 32iono 3 EM3 6yna acghixcis 6e3 I'TE 6yob-sxol cmaoii,
wo eukuxac nesni cymmisu. Acghixcis sancka abo I'IE eadxcka — 6ci EM3, 6 sikux € koo P21.0 a6o koo P91.63 (I inokcuuno-iwemiuna
enyeganonamis [['1E] y nosonapooaicerozo Ill cmadii) 6 ocrosnomy abo dodamxosux diaznozax mara micye y 165 sunaokax (1,35 %),
wo Oinbu peanvHo giooopadicae yacmomy msiickoz2o ypasicents LIHC y HooHapoOicenux 6Haciiook acgixcii ma 2inokcii. Y yinomy,
yacmoma msinckoi acghixcii npu napoodicenni avo I'IE II cm. ceped donouwenux nosonapooicenux 6 Ykpaini cmanosums 0,34 %, npu
yvomy Haubibwa Kinbkicms eunaokie y Joneyvkiti—1,9 %, Xapriscorii—0,99 %, Xepconcoriti— 0,78 % obnacmsix, pecionax naibinbus
HAOMUHCEHUX 00 aKMUBHUX OOUOBUX OItl MA MUMYACOB0 OKYROBAHUX mepumopisx. IIpu eusyenHi KitbKocmi OOHOUEHUX HeMOGIIAM,
5K NEPeBOOSIMbCA 6 THULL 3aKIA0U, 3’ SCYBANOCH, WO 0lacH03 «8axcka acghixcis» abo «I'TE ITI cm.» 6y ecmanosnenuti y 100 nayienmis
(17,8 %), mooi six npu napodscenni —y 563 nayienmie. 3a ingpopmayicio 3 cexyiino2o naxemy 30iticneno 58 posmunie nemosusim
3 diaenoszom saxcka acgixcis, 3 nux 36 (62,06 %) remanvui 6unaoku ynpodoedic 1 0obu, npu womy y 1 eunaokax ¢ podixcnocmi 3a
ocnosHum diaznosom, a y 16 eunaorax ne snaiioeno EM3 (cniscmasnennsi: 3axnad, e novep, 6ik, cmamb, 0ama cmMepmi).

Bucnoexku. baiuzvko 10000 ocinox manu diaenocmosanuil i, 8i0nogiono, zakodosanuti cmpec [oucmpec] naooa,
8024 nemosnsm napoounucs 3 oyinkoio 3a wkanoio Aneap menuie 3a 1 6anis, y 600 i3 nux possunyrace easicka acghikcis.
L]opiuno 6 Yrpaini 6inn 100 donowenux Hemosiam 3 6axicKo0 Acikciero NOMUpams Ynpoooelc paHHb020 HEOHAMAIbHO2O
nepiody. Buxoosauu 3 ompumanux pezynbmamis, HeoOXioHe nooanvuie YOOCKOHANEHH CUCeMU HABYANbHUX MPEHIN2i6 0
aAKYUEPCbKO-HEOHAMOLO2IUHOI CLyoHcOU, AKI NOBUHHI NPOBOOUMUCS. HA NOCMITIHITL OCHOBI, PO3POONIeHHs PeKOMEHOayill U000
npaguibHo20 KOOYEAnHs HeOHAMANbHUX CIAHIE, 3anPO8a0iCeH s IHOUKAMOPIE, W0 CIMOCYEmMbCs 6e3nocepednvo ac@ixcii,
HA HAYIOHAILHOMY PI6HI, A MAKOIC IX NOCMIUHUL MOHIMOpUHE ma nyoniune eucsimuiosantns. Ciio akyenwmyseamu yeazy Ha
niosuwenHi 8iON0BIOAILHOCII KOHCHO20 NIKAPA 3d NPABUIbHUL 00K HAOAHUX MEOUUHUX NOCILY2 HOBOHAPOONCEHOMY.

Knrouoei chosa: maxcrka acqhircis; 2INOKCUUHO-iueMIiuHa eHyehanonamis; HOBOHAPOOICEHT; eLeKMPOHHI MEOUYHI 3anucu;
J1emanbHicmb.
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AKTYAINbHI MUTAHHSA OPTAHI3ALII MEOWYHOI JOMOMOIU B YKPATHI. AOAUMNIIOMHA TA NICNSAAUNIOMHA MEOUYHA OCBITA

Beryn

HesBaxkaroun Ha OCTaHHI JOCSATHEHHS IIEPUHATAIBEHOT
MEIUIIMHY, HEOHATaIbHA T1IOKCHYHO-1IIEeMiYHa eHIle-
¢amomaris (I'lE) BHacmimok achikcii mpu HapOIKEHHI €
MPUYHHOK BAXKOTO HEBpOJOTriyHOro aedinuty y 15 i3
10000 >xuBoHapomKEHHX AiTel. Biu3bko 4 MiTbIOHIB He-
MOBIIAT y CBITI MIOPOKY HAPOIKYIOTHCA B CTaHi acikcil
3a nanumu BeecBiTHROT opraHizaiii 0XOpoHH 310pOB’ st
(BOO3), mepunaranbHa achikcis € 3-10 3a MOMHUPEHICTIO
OPUYHHOK CMEPTi HOBOHapokeHux (23 %) i ckianae
8 % ycix cMepreii y aireit Bikom 110 5 pokis. lle 3nauae,
10 B YChOMY CBITi mopoky nomupae maibxe 600000 Ho-
BOHAPOKCHUX, MPUOIU3HO Y Takol K KIIBKOCTI JiarHoc-
TYIOTBCS TSOKKI YCKITATHEHHS — CTIJICTICs, iepeOpaTbHui
mapaid i 3aTpuMKa po3BUTKy [1].

3axBOpIOBAHICTH Ha NMEpPUHATAIBHY aciKCiio cTa-
HoBUTh 2 Ha 1000 mosoriB y kpaiHax 3 BUCOKUM piBHEM
npuoyTKY, MpoTe, 1i piensb y 10 pa3is Bumuil y Kpainax,
IO PO3BUBAIOTHCS, JIe MOXKE OyTH OOMEKECHUU JTOCTYII
JI0 JIOTJISlY 32 MaTepsSIMH Ta HOBOHAPOJ)KEHUMH, 1 cTa-
uHoBuTh 100-250 Ha 1000 momoris [2]. I'lE, sika po3BuBa-
€THCS HACIII0K TIepeHeceHOl ac(ikcil TPy HAPOIKEHH],
Ha CHOT'OJHI € OJTHI€I0 3 HAWBAXKINUBIMINX TPUYHH MTOPY-
LICHHS PO3BUTKY HEPBOBOI CUCTEMH Ta JICTAJIIBHUX BHU-
naakiB. 3okpema 2-26 Ha 1000 sxBOHAPOIKEHUX TITCH
MarOTh HECMPHUATINBI BiJalicHI HACTIIKH, TaKi AK IIe-
peOpalibHuii apaliiy, emnijierncis, KOrHITUBHI OPYHICHHS
Ta TpyaHOIi 3 HaBuaHHsM [3, 4]. Ha manuit MoMeHT He
ICHY€ €JHHOTO 30JIOTOTO CTAHJapTy AiarHOCTHYHOTO
TECTy JUISl BU3HAYEHHS €Ti0JIOTii, TSKKOCTI abo mpo-
rHo3y acdikcii npu HapokeHHI. CHCTEeMaTHYHHH Or-
JIS1JT, 110 BKJIIOYaB / PaHOMi30BaHUX KOHTPOJIHOBAHUX
OCHiJKeHb 3a y4yacTio 1214 moBonapomxkenux 3 I'1E,
SIKMM TIPOBOJIMIIACS JIIKYBaJIbHA T1OTEPMIisl, TOKA3aB,
110 HaBITh Cepel MPOTIKOBAHUX HEMOBIAT 3arajbHa
CMEPTHICTb CTaHOBUTH 24-38 %; KOTHITHBHI TOPYIICHHS
JiarHoctoBaHo y 24 %, uepebpanbHuii napanid —y 22 %,
eninencis — y 19 %, kopkoBi mopymieHHs 30py —y 6 %
Bunajakis [5]. Taki BHCOKI MOKA3HUKH 3aXBOPIOBAHOCTI
Ta CMEPTHOCTI CBi/TUaTh MPO Te, M0 iCHye oTpeda y mo-
KpalleHHI pe3yJIbTaTiB HUISIXOM CBOEYACHOCTI ITOYaTKy
JIKyBaHHsI, 301IbIIIEHHS] BAKOPUCTAHHS HEHPOMOHITO-
PHHTY JUIS BUSBJICHHS Ta JIIKYBaHHS CY/IOM, JIIKYBaHHS
NOJIOpraHHOT HEAOCTATHOCTI, @ TAKOXK MOXKJIMBE BU3HA-
yeHHs OiomMapkepiB acikcii st iHAUBIAyaTi30BaHOTO
miaxoy. BriuB rimokcii Ha MO30K CKJIAJJa€ThCS 13 cepil
Je30PTraHi3yI0UYNX HEHPOXIMIUHMX 3MiH, AKi IIBHAKO
MIPU3BOASTH 10 HEHPOANIONTO3Y 1 HEKPO3y KIITHH r'OJIOB-
HOTO MO3KY [6, 7]. 1,3 MITH. HOBOHAPOIKCHUX € KIIOHHO
MOMEPIUMH MEPTBOHAPOKCHUMUY, IO CBIIYUTH PO
cMepTh He3anoBro no monoris [8, 9]. [lepmuii neusp
1 0coOMHMBO TIepIIa TOANHA JKUTTA MAlOTh BHpIlIaIbHE
3HAYCHHS JUISI BUKUBAHHS HOBOHAPOI)KEHOTO 3 PHU3U-
KOM iHTpaHaTaiabHOi cMepTi. CydacHUMH JAOCIiIKEeH-
HSMH BU3HAYCHO Pl paKTOpiB pu3uKy achikcii mpu
HapOJKCHHI, 110 MOXYThb BIAPIZHATHUCS 3aJICKHO BiJ
PiBHS PO3BUTKY CHCTEMH OXOPOHH 3I0poB’sa. Tax, omHe
3 JIOCIIIIKEHB [T0KA3aJ1o0, 110 MPOXXUBAHHS Y CIIIbCHKIN
MiCIIEBOCTI, MEPIIOHAPOIKCHHS, TIEPEAIACHUI PO3PHUB
HaBKOJIOIUIIJTHUX 00O0JIOHOK Ta Bara Ipu HapOJKEeHHI

Oyiu He3aJe)KHUMH IpeIuKTOpamMu acdikcii mpu Ha-
POKEHHI; OLJIBIIICTh 3 HUX € KOHTPOJbOBAHUMU YMH-
aukamu [10]. 3a qaHuMHU iHIIKUX TOCITITHUKIB, acPikcis
JIOCTOBIPHO acollitfoBajacs 3 HENPaBUILHUM IOJI0XKEH-
HSM IIOAY, IEPEeAYACHUM PO3PUBOM HABKOJIOILIITHUX
000JIOHOK, HAasIBHICTIO MEKOHII0 B HABKOJIOILIIIHUX BO-
JlaxX, BaKyyM-€KCTPaKI[i€l0, HIYHUMU MOJIOTAMH Ta Cy-
MPOBOJIOM MOJIOTiB JHilie JikapsiMu-inTepHamu [11]. He
JMUBJISTYUCH HA TPYIHOIII Mepea0adeHHs 1 11arHOCTUKHU
HEOHATaJIbHOI acikcii B yMOBaX 0OMEKEHUX pecypciB,
MOTEHIIHI MOXIJIMBOCTI /IS 3HUKEHHSI HEOHATaJIbHOT
CMEPTHOCTI iICHYIOTb. BibIIie MoJIOBHHU HOBOHAPOIXKE-
HUX, SIKI ToMep:iH Big acdikcii, manu HopmansHy YCC
Ii1 Yac MoJIoriB, IPU YMOBI 11130 JHYHOI'0 BUKOPUCTAHHS
MoHitopuHry. [locriitanii MmoHiTOpHHT YCC 11012 MOXKE
MOJICTITMUTH BUSBICHHS 3arpo3u acoikcii [12]. Yeminrai
peaHiMamiifHi 3aX0H, M0 BKIIOYAIOTh PAHHIO Ta e(ex-
TUBHY BEHTHJIAIIIO 3 MO3UTUBHUM THCKOM, Ta/abo iH-
TyOaniro Tpaxei, NiITPUMKY HOPMaJbHOI TeMIIepaTypu
TiJIa € CTPATETiIMHU NOTEHIITHOTO 3HIKCHHS CMEPTHOCTI
HOBOHapomKeHux [13, 14, 15].

MeTa i 3aBaaHHA gocnigXeHHsA. Becranosutu
KiTbKiCTh rinokcuunux/achikcuuHux cTaHis maoga/
nutuan y 2023 poui 3a manumu ECO3 (enekTpoHHOT
CHCTEMH OXOPOHH 3/I0POB’s), @ TAKOXK BHSIBUTH MTPOOIEMHI
MMATaHHS KJIIHIYHOTO Ta OPTaHi3aIliifHOro XapaKkTepy, o
MMOCTAIOTh MEPe]l aKyIIePChKO-HEOHATOIOTIYHOK CITY K-
6010 YkpaiHu.

Jluist JOCSITHEHHSI MEeTH OyIJTd BU3HAYEH] TaKi 3aBaHHSI:
poaHalli3yBaTh YacTOTy TIMOKCHYHHUX CTaHIB IIOMA ITij
Yac BariTHOCTI, KiTbKICTh HEMOBIIAT, B EM3 (erekTpoHHIX
MEJIMYHKX 3aMncax) SKUX 3aKOJ0BAHO JiarHO3 BajKKa ac-
(ikcis, Bakka I'lE Ta miarnosu, mo MarTh BiTHOIIECHHS
JIO0 ypa)kKeHHs TOJIOBHOTO MO3KY, a TAKOXK IIPOAHATI3yBaTh
KUTBKICTB JICTAJIbHUX BUITAIKIB CEPE HEMOBJIISIT 3 BaXKKOIO
acikciero.

MaTepianu Ta meToau

Iadopmamniiinoro 6a30r0 AOCTIIKEHHS CTaNH yCi
EM3, sxi Oynu cTBOpeHi JikapsiMu 3a nakeramu: «Me-
JMYHA JIOTIOMOTa MPH Tojiorax»; «MeaudHa JomomMora
HOBOHAPO/DKEHUM Y CKJIAJIHUX HEOHATATbHUX BHIAIKAX»
3 miZIcCTaBaMK «HAPOJKCHUI B CTalliOHAPi» Ta KIIepeBe-
JICHUH 3 IHITOTO 3aKiIaay» (naii HeoOHaTalbHHI MaKeT);
«CramioHapHa JOIoMora J0pOCIIUM Ta JiTsM 0e3 mpose-
JICHHS XipYPTiYHUX OTIEPAaLiii» 3 MiICTABOIO «HAPOKCHUN
B CTallioHapi» (1ani TepaneBTHYHUHN nakeT) Ta «CekuiiiHe
JOCIIDKCHHSI». Y pa3i HassBHOCTI JBOX a00 Oiibiie EM3,
CTBOPCHUX HA OIHY TUTHHY, iH(opMartis 3 mux EM3 06’ en-
HyBaJach B OJIMH TPOJIIKOBAaHUI BUMAJIOK.

[IpenMeToM MOCHTIKEHHS CTalN MIaTHO3H 3 TaKIMH
konamu 3a HK 025 21 «HanionansHuii kiracudikarop.
Knacudikarop XxBopob Ta CriopiiHEHHX MTPo0IIeM OXOPOHU
310pOB’s1», 30KpeMa!

— JUISI BCTAHOBJICHHS YaCTOTH TIMMOKCHYHHMX CTaHIB
wiona: [lopyleHHs: 4acTOTH CepLEBUX CKOPOUEHb IO/
(xomu: 068.0; 068.2) Ta HasiBHiCTh MEKOHIIO Ta HIIHIA
nuctpec moaa (komu: 068.1, 068.3, 068.8, 068.9), Buy-
TpimHBOyTPoOHa Tinokcis (koau: P20.0, P20.1);
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— I BCTaHOBJICHHS YacCTOTH ac(ikcii Ta CTaHIB,
IO aCOIIIOIOTHCS 3 YIIKOYKCHHIMH TOJIOBHOTO MO3KY:
P21.0 Baxxka acdikcis, P21.1 INomipra acdikcist, P52 Bry-
TPINIHBOYCPEITHAH HETPABMATHIHUHN KPOBOBIJIMB Y ILIONA
Ta HOBOoHapokeHoro, P91.0 IlepebpanpHa imemist, P91.21
LepebpanpHa neiikomansiist, P91.5 HeonaransHa koMma,
P91.3. Liepebpanbue 30ymxkenns, P91.9 Posnan uepe-
OpaJbHOTO CTATyCy Y HOBOHAPOIKCHOTO, HEYTOUHCHUH,
P24.0 HeonaranbHa acmipariist ME30Hito.

AHaJti3 BHIIC BKa3aHUX CTaHIB IPOBOIMBCS:

— Y TpBOX THIAX 3aKIaJiB: [ THIT — 3aKaIu, o MatoTh
TepaneBTHUHUM naket, naket «[lomoru», Il Tun — 3akmnaay,
10 JTOAATKOBO JI0 TEPATrIeBTUYHOTO MaKeTy Ta makery «Ilo-
JIOTH» MaJId HeoHaTanbHMi nakeT Ta 11l Tum — 3aknamm,
10 Oyny BU3HAYCHI JCTIapTaMEHTaMU OXOPOHH 3I0POB S,
stk 3akiany 111 piBHS HamaHHS TEPUHATAIBHOI TOTTOMOTH
1 sIKi IOMaTKOBO OTpUMYyBaiu KoedimieHT 1,2.

— Y YOTHPHOX TpyIaxX HEMOBJIAT: TIepIlia Tpyma — J10-
HOIIIEH] JIiTH, pyTra rpyma — JiTd 10 32 THKHIB (HassBHICTh
B EM3 niarno3y: P07.2 ExcrpemanbHuii cTyminp He3pijio-
cri a6o P07.31 Inmia HeOHOIIEHICTE HEMOBIIAT, 28 a00
OibIIIe MOBHUX THIKHIB, alie MeHIe 32 MOBHUX THKHIB),

TpeTs rpymna — AiTH 3 TepMiHOM recranii 32-37 THXHIB
(nastBricTs B EM3 nmiarno3y: P07.32 [Hia HeOHOIECHICTh
HEMOBJIAT, 32 a00 OlIbIlIE MOBHUX THIKHIB, ajle MeHIIe 37
MOBHUX TIDKHIB), YeTBEpTa TPyIa — JiTH 3 HEYTOYHCHAM
TepMiHOM BaritHOCTI (HasBHicTH B EM3 nmiarnosy P07.30
Henonormenicts, HeyTOYHEHA).

Pe3ynbTaTh Ta iXx 06roBopeHHs

Pesynbratu QOCHIKCHHS MOKa3alH, 10 B IIJIOMY
y 9938 (5,7 %) xinok Oyno 3akomoBaHo giarao3 «Ilo-
JIOTH Ta PO3POKEHHS, YCKIIAJHEH] CTpecoM [aucTpecom]
I0/a», TP YOMY y 72 WIHOK KOHCTATOBAHO KOJYyBaHHS
JIBOX JiarHO3iB oxHiei pyOpuku (tabm. 1). lauuii qiaraos
3a3HaueHo i y EM3 kxiHOK, sIKi HApOIUJIH MEepeIIacHo.
OCHOBHOIO IPUUUHOIO AUCTPECY ILI0A OYII0 MOPYIIICHHS
YaCTOTH CEPIIEBHX CKOpOUYEHb ruona — 77,9 % Bumajxis,
HAsSBHICTh MEKOHIIO Ta iHIIHN qucTpec wioga—y 21,7 %
BumnajaKiB. [leski gaHi, mpeacTaBieHi B TaONuIl, € TUCKY-
CIHHUMU MO0 MPABOYUHHOCTI 3aKOJJOBAHMX J[IarHO31B.
Mu BBa)kaeMo, 10 TIpoOIIeMa MOXKE TIOJIATATH 5K Y BiZICYT-
HOCTI YiTKUX KPUTEPIiB [UIsi KOJYyBaHHS TaKOro JiarHo3y,
TaK 1 3HAHHSMMU JIKapiB MO0 TIPaBHJI KOJLYBaHHSI.

Ta6bnuus 1

BiacoTkoBa KinbkicTb XiHOK Ta BunagkiB, y EM3 sikux 3akogoBaHo 6yno «[lonoru Ta po3poaXeHHsl, ycknagHeHi
cTpecom [aucTpecom] nrnoga»

Y T.4. y TEPMIHIi BariTHOCTI
MoKasHKN Yci 'I?epMIH.VI 009.3 20-25 009.4 26-33 009.5 34-37 37 Ta
BariTHOCTI MOBHMX . MOBHUX OinbLue
; MOBHUX TWXHIB ; .
TUXKHIB TUXKHIB TUKHIB
Ycboro nosnoris, n 174079 291 1867 5397 166524
KinbkicTb xiHOK, n (%) 9938 (5,7) 5(,7) 144 (7,7) 294 (5,4) 9495 (5,7)
Kinekicte Bunagkis, n 10010 5 144 294 9567
3 HUX:
NOpYLLUEHHS YacTOTU CepLEBUX 7797 1 97 220 7479
CkopoYeHb nnoga, n (%) (77,9) (20,0) (67,4) (74,8) (78,2)
HasIBHICTb MEKOHIO Ta iHWni 2168 4 47 73 2044
aucTpec nnoga, n (%) (21,7) (80,0) (32,6) (24,8) (21,4)
BHYTPILLUHBOYTPOOHA rinokcis, n (%) 45 (0,4) 0 (0,0) 0 (0,0) 1(0,3) 44 (0,5)

HacTymHHUM KPOKOM HAIIOTO AOCITIIKEHHS CTajo BCTa-
HOBIICHHS KiJTBKOCTI mitedd, B EM3 sikux Oyno 3a3Ha4eHO
niarHo3 ac(ikcis abo ctan 3 HUM 1OB’s3aHui (Tadi. 2).
Yeboro niarnosis 3 kogom P21.0 (Bakka acikcis) B OCHOB-
HOMY a00 B JI0IaTKOBUX JiarHo3ax EM3 Oyno BcTaHOBJICHO
587, mo cranoButh 1,04 %. Cuig 3a3HauuTH, mo y 178
JMOHOMICHUX aite 3rimHo 3 EM3 Oyma acdikcis 6e3 ['TE
Oyab-sIKOi CTaii, 0 BUKJIMKAE TICBHI CYMHIBH. ACQiKCist
Baxkka a00 I'IE Baxxka —Bci EM3, B axux € xox P21.0 a6o
koz P91.63 (Iinokcuuno-imemiuna entedanonaris [[TE]
y HoBoHapokeHoro |11 ct.) B ocHOBHOMY a0 nomaTko-
BHUX JliarHO3ax maja micue y 765 Bunaakax (1,35 %), mio
OUTBII peasbHO BiTOOpakae 4acTOTy TSIKKOTO ypaskeHHS
I[MHC y HOBOHApOIKEHNX BHACHIAOK ac(ikcii Ta Timokcii.
Bumarae mosicHeHHS TO# (akT, mo y 556 HoBOHapomKe-
HUX OyB BUSBIICHHH BHY TPIIIHOYEPEITHUI KDOBOBUITUB HE
TPaBMaTHYHOTO MTOXO/DKEHHS, TIpH YoMy y 446 i3 HUX He
Oyrno miarHosy acgikcis. Tak camo, y 262 HOBOHapOIKEHHX
OyB 3aKOJJOBaHHH J1arHO3 TAKOI TSKKOT ITAToOr i, K Heo-
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HaTallbHA acHipallis MeKOHiro, i y Ounbmocti — 157 3 Hux,
niarao3y «acgikcis» Tex He Oyino. Bimomo, mo Onm3pKko
15 % HOBOHAPOIKCHUX BUILIAIOTH MEKOHIH Y HaBKOIIO-
IDTiTHI BOIHM, alle caMe ac(ikcis IpH MOJIoTax MPOBOKYE
MIPUIBUAICHHS JUXAIbHUX PYXIB Y IDIOMA, IO TATHE 3a
c0o00F0 acmipariro TBepAUX YaCTOYOK MEKOHIIO Y JUXabHI
uusixu [16].

VY minomMy, gactoTa TXKKOI acdikcii mpu HapoHKEHHI
a6o I'IE III cT. cepen HOHOMICHUX HOBOHAPOJIKCHUX
B YkpaiHi cranoButs 0,34 %, ipu boMy HalOIIBITY Kijlb-
KicTh BUMAKIB BijmiueHo y Jlonenpkiii (1,9 %), Xapkis-
cokiit (0,99 %), Xepconcnkiit (0,78 %) obnactsx — perio-
Hax, HalOIbII HAOJIMIKEHUX 0 aKTUBHUX OOMOBUX JIiH Ta
TUMYaCOBO OKYIIOBAHUX TEPUTOPISIX.

[Ipu BUBYCHHI KIIBKOCTI JOHOIIICHUX HEMOBIIAT, SIKi
MEePEeBOASAThCS B iHIII 3akiaau (Tabi. 3), 3’scyBanocs, no
niarno3 «Baxka acikcis» abo «I'1E III ct.» OyB BcTaHOB-
nenuit y 100 namienris (17,8 %), Toai sk ipu HApOPKEHH1
y 563 niTeid.
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Tabnuus 2
KinbkicTb giten, B EM3 siknx 6yno 3as3HavyeHo giarHo3 acdikcia abo ctaH 3 HAM NOB’sAA3aHUN
| rpyna Il rpyna Il rpyna IV rpyna
3axBopIoBaHHs Yeeoro | 47220y | (n=1777) | (n=7521) | (n=100)
Baxka acdikcis, n (%) 587 (1,04) | 358 (0,76) | 130 (7,3) 98 (1,3) 1(1,0)
Acdikcia 6e3 I'E Bygp-skoi cTagii, n 178
MowmipHa acdikcis, n (%) 2944 (5,2) | 2267 (4,8) | 135 (7,6) 539 (7,2) 3(3,0)
IE Ill ct., n (%) 429 (0,75) | 261 (0,55) | 104 (5,8) 64 (0,85) 0
FE 1l ct., n (%) 3252 (5,7) | 2156 (4,57)| 1(0,06) | 1094 (14,54) 1(1,0)
I'lE HeyTOYHEeHa, n (%) 2782 (4,91) | 1943 (4,11) | 139 (7,8) 695 (9,24) 5 (5,0)
Acdikcis (Baxkka abo nomipHa)+TIE (Il cT. abo lll cT.
a60 HeyTouHeHa), n (%) 765 (1,35) | 494 (1,05) | 36 (2,02) 234 (3,11) 1(1,0)
Acdpikcia Baxkka abo 'lE Baxka, n (%) 960 (1,7 %) | 563 (1,2) | 234 (13,2) 162 (2,1) 1(1,0)
BHyTpilWHbOYEpEenHUn HETPaBMaTUYHUN 285
KPOBOBUIMB Y MIioga Ta HOBOHAPOMKEHOro, N (%) 561 (0,99) | 139 (0,34) (16,03) 83 (1,10) 0
y T.4. 6e3 giarHosy acdikcis, n (%) 446 (0,78) | 126 (0,27) | 245 (13,8) 75 (0,99) 0
HeownaTtanbHa acnipauis MekoHito, n (%) 262 (0,46) | 251 (0,53) - - 11 (11,0 %)
y T.4. 6e3 giarHosy acdikcis, n (%) 157 (0,28) | 150 (0,32) 7

Ta6bnuusa 3

KinbkicTb AOHOLWEHMX HeMOBRAT 3 acdiKcieto, siKi nepeBOAATLCA B iHLWIMW 3aKnag,

Ycboro | Tvn 3aknagy Il Tvn 3aknagy Il Tvn 3aknagy
[liarHoau CepenHs CepepHs CepenHsa CepenHs
K-cTb noba K-cTb noba K-cTb noba K-cTb noba
nepeBefeHHs nepeBefeHHs nepeBefeHHs nepeBefeHHs
Acaikcia nomipHa, n 181 4,3 24 5,4 86 4.7 71 3,3
Baxka acdikcis abo
FIE Il cT., n (%) 100 (17,8) 5,7 18 10,4 47 6,8 35 1,8
BHYTPI-LHBOYE-PeMHi |7 5 2y 7,7 4 15,75 13 7.1 4 1,75
KpOBOBU-NMBU, N (%)

3rigHo 3 koxyBaHHAM y EM3, Haltwactimumu iHTEp-
BEHI[ISIMH SIKi 3aCTOCOBYBAJIHCS Cepe]] MPOJIIKOBAHUX BH-
TA/IKiB TOHOIICHUX HOBOHAPOIDKEHHX 3 TSHKKOFO ac(hiKCiero
a6o I'lE Oynu: BeneHHs namieHTa py NpoBeIeHH] Oe3re-
pepBHoi gormomixuoi IBJI, > 96 rogun — 191 (33,9 %),
BEJICHHSI TAalli€HTa IIPU MPOBEJCHHI Oe3mepepBHOI 10M0-
mixuoi IIBJI, > 336 rogun — 17 (3,02 %), nikyBaibHa
rimorepmist — 136 (24,15 %), enekrpoeHuedanorpadis —
129 (22,91 %), mocmipKeHH s ra30BOTO CKiIaay kposi— 111
(19,71 %), o BKaszye Ha HEAOCTATHIO KITBKICTh 3aKOI0-
BaHUX BTPYyYaHb, IKi MaJau O IPOBOAUTHUCS Y HOBOHAPO/I-
JKCHHX 3 JaHHWMH JliarHO3aMHu. |[HHOBaIiiHI cTpaTerii Ta
MTOCITYTY OXOPOHHU 3I0POB’ sl MOXKYTh 3MIHUTH MEHEIPKMECHT
Ta CTBOPUTH HOBHH THIT ITAPTHEPCTBA MiXK IaIliEHTAMHU,
MOCTaYaIbHUKAMH METUYHUX TTOCIYT Ta CHCTEMOIO 0XO-
ponu 310poB’s [17].

3a ganumu cBiToBOI craTucTukd 15-20 % HeMOBIIAT,
0 nepeHecn achikciro Ipu HapO/HKEHHI, HOMHUPAIOTh

y HEOHaTaIBHOMY Iepiofi, a 10 25 % THX, 0 BHKIIH,
MaloTh NOCTIHHUEN HeBponoriunuit gedinur [3]. Came
TOMY YaCTHHOIO JOCIIKCHHS OyJI0 BUBYCHHS HECIIPHSIT-
JMBUX PE3yJIbTATIB JIIKYBaHHS HOBOHAPOJKEHHX 3 ac(ik-
cieto (tabum. 4). BctaHOBIIEHO, 1110 JIETATBHICTH BHACIIIOK
TskKO1 acikcii abo I'IE Buie, Hi*K Y HOBOHAPOIKEHIX
3 HeTpaBMaTHYHUMHU KpOBOBIIIMBaMu 6e3 acoikcii 14,4 %
Vs 7,9 % i cepenHiil Bik HACTaHHSI JICTAJILHOTO BHUITAJIKY
MeHmwi — 7,7 nporu 18,1 nodu. binbiricte Bumagakis
CMEpPTHOCTI HOBOHAPO/DKEHUX Y CBITI IpUIaIae HA Kpa-
THH 3 HU3BKUM PiBHEM MPUOYTKY, Ie HEMOBJIATA HAPOIDKY-
FOTBCS BIOMA 3 HETOCTaHIM JIONIOJIOTOBUM MEHEIKMEHTOM
BariTHHX Ta 3 HEAJEKBATHUM MEPHUHATAILHUM JIOTIISIOM [4,
18]. Cnix 3a3HauuTH, 1110 HAWOUIBINA KiIJTBKICT CMEpTEl
BiJl HeOHATAIBHOI acdikcii, 1o 38 %, mpunagae Ha KpaiHU
niBaeHHol Appuku [19-22]. ¥V kpaiHax 3 HU3bKUM piBHEM
pruOyTKy HEOHATaJIbHA ac(IKCisi € OCHOBHOIO IPUYNHOIO
3aXBOPIOBAHOCTI Ta CMEPTHOCTI.

Tabnuus 4

KinbkicTb netanbHUX BUNagkKiB cepen OOHOLEHUX HOBOHapPOMXKEHUX 3 TSXKOK acdikcieto abo 3 Tsikkoto ME

TiarHoan [oHoLLEHi 3 HUX Ynpogosx CepegHin Bik
aitm nomepnu nepLoi gobu OUTUHN, Oi6
0,
Acdikcia Baxxka abo I'E Baxka 563 81 | 144 % 40 50 % no 7,7
nomeprinx
BHyTpilLHbOYEpEenHNA HeTpaBMaTUYHNIA KPOBOBUINB 126 10 79% 3 30 % po 181
y nroga Ta HoBoHapomxeHoro (6e3 cynyTHbOI acaikcii) ’ nomeprmnx '
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3a iHpopMaIi€lo 3 CeKIIHHOTO MaKeTy 3/11HCHEHO
58 po3THHIB HEMOBIST 3 I1aTHO30M BaXkka acdikcis,
3 Hux 36 (62,06 %) — netanbHi BUNIaaKK ynponosxk 1 go6u,
IIpH 4OMY y 7 BUMaJKax € po30i>KHOCTI 32 OCHOBHUM JTi-
aruo3oMm, a y 16 Bumnajakax He 3Haiieno EM3 (mpoBoju-
JIOCSI CITIBCTABJICHHS: 3aKJIa, JIe TOMep, BiK, CTaTh, AaTa
CMepTi).

BucHoBku

brinzbko 10000 xinok B Ykpaini y 2023 poui manu fia-
THOCTOBAHUI 1, BIAMOBIIHO, 3aKOA0BaHKH cTpec [aucTpec]
wioaa, 8024 HEMOBIISAT HAPOAUIIUCS 3 OLIIHKOO 32 IIIKAJIO
Anrap meHiue 3a 7 6anis, y 600 i3 HUX po3BHHYIIACh BayKKa
acdikcist. [L{opiuno B Ykpaini 6inst 100 noHOImEHNX HEMOB-
JISIT 3 BXKKOIO aC(iKCIE€I0 MOMHUPAIOTh YIIPOJIOBK PAHHBOTO
HEOHATAJILHOTO TEPiofy.

Nitepatypa:

Buxonsun 3 oTpuMaHuX pe3ynbTariB, HEOOXiHe TOo-
JIJIbIIIE YIOCKOHAJICHHS CHCTEMH HaBYILHUX TPEHIHTIB JUIS
aKyIIepPCHKO-HEOHATOJIOT TYHOI CITY>KOH, SIKi TIOBMHHI IPOBO/IH-
THCS Ha ITOCTiHHIH OCHOBI, PO3pOOJICHHS PEKOMEHAAIIIH 1110710
MPaBHJIBHOTO KOJYBAaHHs HEOHATAIBHUX CTAHIB, 3aIpOBa-
JDKEHHS! IH/IKATOPIB, 1110 CTOCYETHCS Oe3M0cepeiHbo achikcii,
Ha HalllOHAJILHOMY PiBHI, @ TAKOX 1X TIOCTIHHMI MOHITOPUHT
Ta myOmiyHe BUCBiTTIOBaHH:. CIIiJ] aKIIEHTYBaTH yBary Ha
T IBUIIICHHI BiIITOBITALHOCTI KOYKHOTO JIKApsI 32 TIPABIITh-
HUI 00K HaZIAHUX MEITMYHUX TIOCITyT HOBOHAPODKEHOMY.

KoHdonikT iHTepeciB. ABropu feknapyroTh BiJCyT-
HICTb KOH(IIIKTY IHTEpECiB.
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PERINATAL ASPHYXIAAND ITS CONSEQUENCES: TODAY’S CHALLENGES IN UKRAINE
0. Kovalova?, S. Dudnyk?, V. Pokhilko?, Yu. Chernyavska?, S.Tsvirenko?, A. Davydenko?

Department of the strategy of universal coverage of the population with medical services of the National Health Service
of Ukraine!
(Kyiv, Ukraine),
Poltava State Medical University?
(Poltava, Ukraine)

Summary.

Despite recent advances in perinatal medicine, neonatal hypoxic-ischemic encephalopathy, approximately 4 million babies worldwide
are born asphyxiated each year. According to the World Health Organization (WHO), perinatal asphyxia is the third leading cause of
neonatal death (23 %) and accounts for 8 % of all deaths in children under 5 years of age. Modern studies have identified a number of
risk factors for birth asphyxia, which may vary according to the level of development of the health care system. Despite the difficulties
in predicting and diagnosing neonatal asphyxia in settings with limited resources, there are potential opportunities to reduce neonatal
mortality. Successful resuscitation, including early and effective positive pressure ventilation and/or tracheal intubation, and maintenance
of normal body temperature are strategies that have the potential to reduce mortality.

The aim of the study was to determine the number of hypoxic/asphyxial states of the fetus/child in 2023 according to the data of
EHCS (Electronic Health Care System), as well as to identify problematic issues of clinical and organizational nature facing the obstetric
and neonatal service of Ukraine. To achieve the goal, the following tasks were defined: to analyze the frequency of hypoxic states of
the fetus during pregnancy, the number of infants with a diagnosis of severe asphyxia, severe hypoxic-ischemic encephalopathy and
diagnoses related to brain damage coded in the EMR (electronic medical records), and also to analyze the number of deaths among
infants with severe asphyxia.

Materials and methods. The information base of the study became all the EMRs created by doctors according to the following
packages «Medical assistance during childbirth»; «Medical care for newborns in complex neonatal cases» with the basis «born in
a hospital» and «transferred from another institution» (hereinafter, the neonatal package); «Inpatient care for adults and children without
surgical operations» with the basis «born in a hospital» (hereinafter, the therapeutic package) and «sectional examination». If two or
more EMRs were created for a child, the information from these EMRs was combined into one treated case.

The results of the study showed that a total of 9,938 (5.7 %) women were coded with a diagnosis of «labor and delivery complicated
by fetal distress,» while 72 women were coded with two diagnoses of the same rubric. This diagnosis is also reported in the EMR for
women who gave birth prematurely. The main cause of fetal distress was a violation of the fetal heart rate in 77.9 % of cases, the presence
of meconium and other fetal distress in 21.7 % of cases.

The next step in our research was to determine the number of children whose medical records indicated a diagnosis of asphyxia
or a condition related to asphyxia. A total of 587 diagnoses with code P21.0 (severe asphyxia) were identified in the primary or
secondary diagnoses of the EMR, or 1.04 %. It should be noted that 178 term infants had asphyxia without HIE of any stage according
to EMR, which raises some doubts. Severe asphyxia or severe HIE —all EMRs with code P21.0 or code P91.63 (hypoxic-ischemic
encephalopathy [HIE] in a newborn of stage 3) in the principal or secondary diagnoses occurred in 765 cases (1.35 %), which more
realistically reflects the frequency of severe central nervous system damage in newborns due to asphyxia and hypoxia. In general,
the incidence of severe birth asphyxia or HIE I11 stage among full-term newborns in Ukraine is 0.34 %, with the highest number
of cases in Donetsk — 1.9 %, Kharkiv —0.99 %, Kherson —0.78 %, regions closest to active hostilities and temporarily occupied
territories. Studying the number of full-term infants transferred to other institutions, it became clear that the diagnosis of «severe
asphyxia» or «HIE 111 stage» was determined in 100 patients (17.8 %), while at birth in 563. According to the information from the
autopsy package, 58 autopsies were performed on infants with the diagnosis of severe asphyxia, of which 36 (62.06 %) died within
1 day, while in 7 cases there are discrepancies in the main diagnosis, and in 16 cases no EMR was found (comparison: institution
of death, age, sex, date of death).

Conclusions. About 10,000 women had diagnosed and coded fetal distress, 8,024 babies were born with Apgar score less than 7
points, 600 of them developed severe asphyxia. Every year in Ukraine about 100 full-term babies with severe asphyxia die in the early
neonatal period. On the basis of the obtained results, it is necessary to further improve the educational system of obstetric and neonatal
care, which should be carried out on a continuous basis, to develop recommendations for correct coding of neonatal conditions, to
introduce at the national level indicators directly related to asphyxia, as well as their constant monitoring and public reporting. Emphasis
should be placed on increasing the responsibility of each physician for the correct billing of medical services provided to the newborn.

Key words: Severe Asphyxia; Hypoxic-lschemic Encephalopathy; Newborns; Electronic Medical Records, Mortality.
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Summary

The necessity to reform the health care system is inevitable due to an increased number of the wounded, injured and patients
with functional disorders. The share of internally displaced persons (IDPs) has increased as well. Under the influence of stressful
situations, they develop exacerbation of chronic diseases or occurrence of acute ones requiring rehabilitation measures. With severe
combined injuries, restoration of lost or disturbed functions of the victims requires a specialized approach for rehabilitation, expensive
equipment, availability of rehabilitation specialists, and current rehabilitation programs and protocols. The Ministry of Health of
Ukraine carries out direct management of rehabilitation activities. It provides legal regulation on rehabilitation in health care,
develops and approves legal acts, approves and implements protocol on giving rehabilitation aid in Ukraine. The Ministry monitors
and evaluates the quality of rehabilitation performance at the rehabilitation institutions, participates in ensuring quality control over
rehabilitation technical means, provides organization of rehabilitation aid at health care institutions, participates in international
cooperation, ensures cooperation with rehabilitation institutions abroad. Its purpose is establishment and development an efféctive
rehabilitation system in Ukraine, implementation of international protocols on giving rehabilitation aid, realization of rights of
individuals with limited everyday functioning. The National Health Service in Ukraine (NHSU) has become a central executive
body in the rehabilitation area. The NHSU implements the state policy in the field of medical care of the population ensured by the
program of medical guarantees. The NHSU concludes contracts with health care institutions and purchases public medical services
from them, monitors compliance with the terms of contracts and pays directly to institutions for rehabilitation services provided.

Key words: Rehabilitation; Physical and Rehabilitation Medicine; Multidisciplinary Team; Legislative Acts; European

Integration.

The necessity to reform the health care system is
inevitable due to an increased number of the wounded,
injured and patients with functional disorders. The share of
internally displaced persons (IDPs) has increased as well.
Under the influence of stressful situations, they develop
exacerbation of chronic diseases or occurrence of acute
ones requiring rehabilitation measures [1].

With severe combined injuries, restoration of lost or
disturbed functions of the victims requires a specialized
approach for rehabilitation, expensive equipment,
availability of rehabilitation specialists, and current
rehabilitation programs and protocols.

Rehabilitation aid is provided by rehabilitation
specialists employed by health institutions, scientific
and teaching staff of higher educational (postgraduate)
education, who have the right to provide medical aid,
medical professional involved in rehabilitation as
volunteers, and individuals possessing an appropriate
license. It is important to admit that according to the law,
rehabilitation aid can be provided outside the place of
medical practice activity. The persons providing medical
and rehabilitation aid are supposed to meet educational
and professional qualification requirements. They must
have relevant documents confirming their education and
appropriate professional qualification [2,3]. Medical
workers and rehabilitation specialists can participate in
providing rehabilitation aid by means of telemedicine in
case they are registered in the information-communication
system ensuring provision of rehabilitation services.

The Ministry of Health of Ukraine carries out direct
management of rehabilitation activities. It provides legal
regulation on rehabilitation in health care, develops and
approves legal acts, approves and implements protocol
on giving rehabilitation aid in Ukraine. The Ministry
monitors and evaluates the quality of rehabilitation

performance at the rehabilitation institutions, participates
in ensuring quality control over rehabilitation technical
means, provides organization of rehabilitation aid at health
care institutions, participates in international cooperation,
ensures cooperation with rehabilitation institutions abroad.
Its purpose is establishment and development an effective
rehabilitation system in Ukraine, implementation of
international protocols on giving rehabilitation aid,
realization of rights of individuals with limited everyday
functioning [4].

The National Health Service in Ukraine (NHSU) has
become a central executive body in the rehabilitation
area. The NHSU implements the state policy in the field
of medical care of the population ensured by the program
of medical guarantees. The NHSU concludes contracts
with health care institutions and purchases public medical
services from them, monitors compliance with the terms of
contracts and pays directly to institutions for rehabilitation
services provided [5,6].

Within the scope of its powers, the NHSU ensures:

1) ordering and paying for rehabilitation services under
the program of medical guarantees;

2) implementation of state target programs for the
development of the rehabilitation system;

3) organization of rehabilitation at rehabilitation
institutions and units based on the protocols of providing
rehabilitation aid;

4) creation of conditions for providing individuals
with limitations in everyday functioning with technical
rehabilitation means, medical products and rehabilitation
services during the whole period of rehabilitation;

5) providing individuals with limitations in life
activity with conditions essential for their optimal level of
functioning, providing access to social services.
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Local executive bodies and local governments coordinate
rehabilitation branch on a local level and among territorial
communities. They ensure compliance with rehabilitation
legislation on the territory of the community, promote
formation of an adequate network of rehabilitation
institutions and units, manage rehabilitation institutions,
and organize their material-technical and financial supply.
They approve target programs for the development of
the rehabilitation system, create conditions for providing
individuals with limitations in everyday functioning with
rehabilitation services, technical rehabilitation means
during the whole period of rehabilitation.

Rehabilitation is carried out by the multidisciplinary
rehabilitation team (MDRT) united by a common goal
and tasks of rehabilitation. The MDRT members provide
rehabilitation aid at inpatient and outpatient departments
during acute period, after it, and during longer rehabilitation
terms [3]. The doctor specializing in physical medicine
and rehabilitation (physiatrist) manages the MDRT. He
is responsible for the organization of the teamwork and
implementation of an individual rehabilitation plan. The
team staff depends on limitations in everyday functioning
of an individual requiring rehabilitation. The MDRT
includes physical medicine and rehabilitation (PM&R)
physician, physical therapist, occupational therapist, social
worker, rehabilitation nurse, prosthetist-orthosist, speech
therapist, and psychologist. The MDRT work includes
drawing up an individual rehabilitation plan (IRP) and
control over the implementation of rehabilitation measures.
The MDRT can meet both off-line and on-line using
information technologies ensuring observance of medical
confidentiality. The MDRT approves IRP after every
team member performed rehabilitation examination of an
individual. They consider disorders available, limitations
in everyday functioning, individual requirements and
needs. They determine the rehabilitation prognosis
and the place for carrying out rehabilitation measures.
The plan should contain general purpose and tasks of
rehabilitation, define the list of essential rehabilitation
measures, quantitative needs for rehabilitation specialists,
and needs for rehabilitation equipment.

The main tasks of the MDRT are:

1) ensuring the availability of rehabilitation at the first
need;

2) determination of the rehabilitation prognosis,
purpose and tasks of rehabilitation, drawing up an
individual rehabilitation plan;

3) ensuring a comprehensive approach in providing
rehabilitation aid,;

4) ensuring a consistent and timely involvement of
necessary specialists in the rehabilitation process;

5) making changes in the individual rehabilitation plan
and discussion of patient’s condition.

The rehabilitation specialist is obliged to provide an
individual receiving rehabilitation aid with information
about his health in an accessible form, limitations in
everyday functioning available and other information,
which provides the basis for drawing up the individual
rehabilitation plan [4].

Rehabilitation measures in the field of health care
involve pharmacological assistance within the competence
of a physical medicine and rehabilitation physician,
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physical therapy, occupational therapy, speech therapy,
provision of prosthetics and orthosics, technical and
other rehabilitation means according to the World Health
Organization Recommendations. Rehabilitation in health
care is financially provided at the expense of the state
budget and local budgets, funds of legal entities and
individuals, as well as other sources not prohibited by
law [4].

Financing of rehabilitation aid is also carried out at the
expense of introducing paid services in accordance with the
list legally approved, under contracts with business entities,
insurance organizations, target insurance funds, founders
of rehabilitation institutions, charity funds donations,
voluntary donations and other sources.

Medical, pharmaceutical workers and rehabilitation
specialists are trained, retrained and take advanced training
at relevant pre-higher and higher educational institutions,
Internship, Medical Residency, Clinical Residency,
Postgraduate and Doctorate studies in accordance with the
legislation on education.

According to its international legal obligations, the
state participates in the implementation of international
programs on health care, exchanges ecological, medical
and rehabilitation information, promotes professional
and scientific contacts between health care workers,
rehabilitation specialists, exchange of advanced methods
and technologies, organizes joint training of specialists.
Health care institutions, rehabilitation institutions and
citizens have the right to conclude contracts with foreign
legal entities and individuals.

Therefore, development and establishment of physical
rehabilitation in Ukraine is going at a fast pace according to
current requirements considering international experience.
Rehabilitation institutions, depending on the scope of
rehabilitation measures, are of the following types:
rehabilitation in health care, medical-social rehabilitation,
social rehabilitation, psychological-behavioral
rehabilitation, vocational rehabilitation, occupational
rehabilitation, physical-sports rehabilitation.

At the same time, there are a number of issues to
be solved as soon as possible. First of all, it is training
specialists through their specialization, thematic advanced
training courses, training abroad. Development of national
protocols, guidelines, methodological recommendations,
algorithms to provide rehabilitation aid, improvement of
the material and technical base for modern rehabilitation
departments are necessary.

Conclusions. The war promoted the development
and establishment of rehabilitation medicine in Ukraine.
Development of rehabilitation medicine in Ukraine keeps
pace with European integration considering the peculiarities
of the wartime. The experience in its organization and
comprehensive assessment of the results of implementation
of rehabilitation medicine in Ukraine may be useful for the
countries of the European Community, which have not yet
faced such challenges.
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®I3UYHA TA PEABLUIITALIIMHA MEJUIUMHA B YKPATHI: PO3BUTOK TA JOCSTHEHHS

0. C. ITonsanuceka

BykoBHHCBHKHIi Aep:kaBHMII MeIUYHMIT YHiBepcUuTeT
(m. YepHiBui, Ykpaina)

Pesrome.

Ha renrepimmniif gac BinmoBiaHa ciryx06a 310poB’st YKpaiHH, ska 00CIyTOBy€e HaceIeHHs 3a TIPOrpaMol0 MEANYHHX TapaHTiH, MiAIHICYe
CIIIBIIPAILIIO 3 3aKJIalaM1 OXOPOHH 37I0POB’SI Ta HaJIa€ pealbiTiTaIiiHi MOCITyTH, KOHTPOJIIOE BUKOHAHY po0O0TY Ta (hiHaHCYe peabimiTariiHi
3aKJIaJIv 3a MPOBEJICHI MEIMYHI IHTEPBEHIIIT.

Merta pocaimxenns. 30iiiCHEHHS aHaJIi3y MO0 PO3BUTKY Ta JOCATHEHb (i3MYHOI Ta peabiiTaniifHoi MeMInHA B YKpaiHi.

MarepiaJs Ta MeTOIH JOCTi/IZKeHHsI. AHAII3 HOPMAaTUBHUX JTOKYMEHTIB Ta BiATIOBIIHOT JIiTepaTypH MO0 HAaHHS peadimiTaliifHIX
nociyr B YkpaiHi.

Pe3yasTaTn. PeabiniTaniiina qormomMora HaceJIeHHIO MPOBOIUTHCS IIISIXOM HaJaHHS peallTiTaliifHUX MOCTyT CTallloHapHO Ta
amOynaropro. HanionanmbsHa ciryx06a 310poB’st YkpalHU BIPOBa/PKY€ AepKaBHI IIIbOBI IPOTpaMH JUTsl ITiABUICHHS PiBHS peadimiTarii
3 BUKOPHUCTAHHSIM IIPOTOKOJIIB HAIaHHS peadiTiTaliiifHol OIoMOorH i3 3a0e3redeHHsM 0¢i0 3 TopyIeHHsIM (DYHKI[IOHYBaHHS aCHCTHBHUMH
TEXHIYHUMH 3acobaMu peadimiTarii Ta coliaTbHIMU MoCIyramMu. TepuTopialibHi TpOMajf CIPUSIIOTH GOPMYBAHHIO ONTUMAIIBHOT MEpexKi
pealinmiTaifHUX 3aKiIaziB, OPraHi3OBYIOTh X MaTepialbHO-TEXHIYHE Ta (hiHAHCOBE 3a0e3IeUeHH, 3aTBEPIKYIOTh IIJIbOBI TpOrpamMu
PO3BHTKY pealbimiTalliifHAX TOCITYT, IOMTOMAraroTh MaI[ieHTaM 3 0COOTMBUME TOTPEOaAMH, Y TOMY YHCITi, 320€3IIEUCHHSIM TOTTOM>KHUMH
3acobamu peabimitarii. PeabinitaiiiiHa JOOMOTa HAIAETHCS MYJIBTHIUCIUTILTIHAPHOK PeadlTiTAIlliTHOK KOMaH/IO, MO 00’ €THaHa
CIUTEHOIO METOIO Ta 3aBJaHHAMU peadiitamil 1 Hasjae peadiTiTaliifHi MOCIyTH CTAliOHAPHO Ta aMOyJIaTOPHO Y TOCTPOMY, IICIISITOCTPOMY
Ta JIOBroTpuBajyoMy nepionax. [Ipr BUKopruCcTaHHI TeeMEANIIMAN MOXYTh 3aTydaTrcs (axiBIii 3 peabimiTarii yepe3 TelNeKOHCYIIETYBaHHS
y PEXUMI peabHOro Jacy abo BiKIIaIEHOTO Yacy, TeJIe[IarHOCTUKH, CIIOCTEPEKeHHS Y BUIISIL Bi/TAJICHOTO MOHITOPUHTY 3 000B’513-
KOBUM 3aITOBHEHHSIM 00TiKOBUX (hopM.. TenekoHCyIbTyBaHHS Malie€HTa 3 HAsBHUME HOPYIICHHSIMHA (DyHKI[IOHYBaHHS IIPOBOIUTECS 32
JIOTIOMOTOI0 KOMIIT FOTEPY, CIEIiaTbHOTO IPOrpaMHOT0 3a0e3IeueHHs JUIsl BHKOHAHHS BIIPAB, €IIEKTPOMEXaHITHOTO a00 eIEeKTPOHHOTO
TpeHa)kepa 9u MPHCTPOoiB B3aemoxii. CucTemMa pagioTeIeMOHITOPUHTY J]a€ 3MOTY OHOYACHOTO KOHTPOJIO €JIeKTPOKapaiorpaMy Ta
apTepialbHOTO TUCKY IPH IIPOBEICHHI (hi3NYHOr0 HaBaHTaKESHHSL.

BucnHoBku. Po3BuTOK Ta cTaHOBIICHHS (hi3u4HOT peadiniTamnii B YKpaiHi iijie IBUJIKAUMHI TEMITAMH Y BiIIOBITHOCTI O BUMOT ChO-
TOJICHHS 1 3 ypaxyBaHHSIM MIKHAPOJHOTO JOCBIY.

Kuarouosi cioBa: mequuna peabiniTamis; gi3udHa Ta peadimiTaliiiHa MEIUIIHA; MYJIbTHANCIUIDTIHApDHA KOMaHa; (axiBii
3 peabiniTarrii.
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Summary

The article substantiates the need to find and implement the latest learning technologies for students of higher medical
education in the context of modern circumstances in Ukraine, which have caused the situation that a certain part of teaching
is conducted remotely. This reduces the possibility for students to acquire the competencies defined by the discipline program.
The principles of teaching with the use of dialogue technology were analyzed according to the literature. The positive effects
of dialogue training on the development of communicative skills, the ability to express one’s thoughts and ideas, and to listen
to others have been identified. Meaningful dialogue contributes to a deeper understanding of the educational material and can
be used as a basis for solving problem situations, working in groups, using the case method, in project technology. In addition,
a dialogic approach to learning is an opportunity to support the development of critical thinking. Certain problems in the
introduction of dialogic technology in higher medical education are also pointed out: the presence of diagnostic and treatment
protocols in medicine somewhat limits discussions in the educational process. The implementation of the principles of dialogical
learning in pediatrics teaching at the final stages of higher medical education and in students’ research work is demonstrated.
Conclusions. The search for alternative methods of education in higher medical education institutions is an urgent problem
today. The dialogical method of learning, as a progressive method, should be included in the teaching process, as a method that
promotes self-criticism, the development of students’ communicative skills, and has a positive influence on cognitive activity.
Effective dialog among students and between students and teachers is possible in any variant of the educational process: in the
classroom, at a distance and in a mixed format. The successful implementation of the dialogical teaching method in clinical
teaching requires its thorough methodical development. Scientific activity of students can be considered as one of the options of

dialogical education.

Key words: Innovative Educational Methods; Higher Medical Education; Dialogical Learning.

Introduction

High-quality education of highly qualified, competitive
specialists in the field of health care, ready to perform
professional duties —the main goal of the higher medical
educational institution. The realities of the last three
academic years (the COVID-19 pandemic, military actions
on the territory of Ukraine) have led to the situation that
a significant part of the teaching is conducted remotely.

This type of study has certain positive qualities and even,
from some points of view, advantages over the traditional
one, since it is more flexible, more individualized, allowing
the student to choose a time that is convenient for him and
to be in a comfortable and safe place during the lesson.
The last point is probably the most important today.
However, the education of specialists in higher medical
education institutions cannot be carried out completely
at a distance. This is especially true for the teaching of
clinical disciplines. The limitation, and in some cases the
lack of contact between students and patients, reduces
the opportunity for students to acquire the competencies
defined by the discipline program. Even the most advanced
computer simulators cannot replace «live» practice for
future physicians. In addition, in distance learning, the
personal contact of students with each other and with
teachers is minimal, if not absent. Therefore, this form of
training with a traditional approach does not ensure the
development of communication skills, self-confidence,
teamwork skills. There is also no doubt that there is a need
to increase the motivation in the education of students of

the last courses of medical university during the period
of long-term online education. All this determines the
necessity to find and implement new, alternative methods
of education.

The principle of dialogue in the system of alternative
approaches to education. In the early 90s of the 20th
century, I. C. Mc Manus noticed that students were critical
of traditional medical education and asked the question:
«What will medical education be like in 2021?» and
believed that medical education will be professionalized
[1]. Currently, this principle is reflected in the obligatory
condition of modern medical education — acquisition of
general and professional competencies by the student.

Modern pedagogy uses a wide range of different
innovative teaching methods, which contribute to better
assimilation of knowledge by students, development
of their intellectual activity, formation of abilities and
skills of critical understanding of the problem, ability
to analyze the received information, formation of both
general and professional competencies. Modern innovative
technologies are complex changes and improvement of
educational process, enrichment of traditional methods.
Today, the pedagogical arsenal of higher medical education
includes various learning technologies that are well tested
and used in different countries to achieve specific goals of
the educational program. In particular, it is a problematic
technology, the essence of which is that the teacher creates
a system of problematic clinical situations and manages
the process of their solution by students [2], including
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the method of «brainstorming», which is focused on the
collective search for a solution to the problem; games
(role-playing, business, plot, simulation games that allow
to simulate various clinical situations) [3]; technologies
of collective and group activity: Team learning has a great
advantage in that learners find and make decisions as
a team, which contributes to increased motivation for
learning, creates conceptual reflection and contributes to
deeper acquisition of knowledge [4], case method (solution
of a specific clinical situation by students) [5], project
technology, the feature of which is independent search for
necessary information, its creative transformation to solve
the given task [6].

One of the modern educational innovations is the
principle of dialogic learning. Dialogic learning is
a transformative approach to education in which the
exchange of ideas and perspectives is continuous and rich in
opportunity. Dialogic learning emphasizes the importance
of dialogue and conversation as essential components.

The term was first introduced by Robin Alexander in the
early 2000s [7]. The issues surrounding the implementation
of dialogic teaching have been addressed in his subsequent
publications [8, 9, 10]. Dialogic learning has been tried
and tested by the Education Endowment Foundation, an
independent charity whose aim is to improve teaching and
learning in British education. The dialogic approach is
based on the principles of dialogue and promotes the active
exchange of information, thoughts, views and experiences
between participants in communication. This approach
promotes mutual understanding, cooperation, problem
solving and the achievement of common goals, which
involves transforming the dominant position of the teacher
and the subordinate position of the student into personal
and equal positions of people working together. The role
of the teacher as a carrier of information is reduced in
favor of the role of a coordinator in holding a discussion,
justifying the own position of the participants of the
dialogue, exchanging opinions.

The key principles of dialogic conversation are:
engaging students in collaborative learning where
knowledge is created through dialogue and collaboration;
encouraging the free exchange of ideas when students listen
to each other, ask questions, and respond thoughtfully;
creating a safe and inclusive environment that allows
students to express their thoughts and opinions without fear
of criticism based on prior knowledge and understanding;
and ensuring purposeful and meaningful classroom
discussion with clear learning objectives.[11] Students
participating in dialogic learning have the opportunity to
express their thoughts and ideas as well as listen to others.
They learn to argue and justify their views, which helps
develop their communication skills. In addition, dialogic
learning can help students develop empathy and the ability
to listen and understand others, which are key skills in
today’s world. A dialogical approach in cross-curricular
learning can be extremely useful in creating a meaningful
dialogue that contributes to a deep understanding of the
educational material [12].

It is obvious that all modern models and methods
of teaching should be focused on the dialogical nature
of student education, which includes the development
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of systems of feedback between students and teachers,
increasing the level of understanding between them.
Dialogue can be the basis for solving problem situations,
working in groups, using the case method, in project
technology. In addition, a dialogical approach to learning
is an opportunity to support the development of critical
thinking, which is a key learning goal in higher education,
and a dialogical approach to learning can optimize
opportunities for students to engage in debate and articulate
their opinions [13].

Socrates himself once suggested that educational
practice be guided by the concept of dialog. His famous
paradox «I know that I know nothing» reflects the presence
and importance of reflection in the learning process —
a method of introspection of knowledge and actions, their
meanings and limits. Scientific reflection (from the Latin
reflexio — «to turn back») is oriented toward criticism and
awareness of theoretical knowledge; it also examines
the ways and methods of cognition used in a particular
field of research. Reflection also plays an important role
in professional development. By analyzing our work
and accomplishments, we can identify our strengths and
weaknesses and focus our efforts on improvement. This
process provides an opportunity to grow as a professional
and reach greater heights in one’s career. Thus, reflection,
which is formed through dialog and discussion, is an
important tool for personal and professional development.
It helps the participants of the educational process to focus
on themselves, to understand themselves better and to
effectively influence their lives, which leads them to correct
their activities, their interaction with others depending on
the situation [14].

A large number of studies by pedagogues and
psychologists are devoted to solving various problems
related to the development of the idea of pedagogical
interaction, which demonstrate the necessity of introducing
dialogical learning technology into the practice of higher
education [15, 16, 17, 18, 19, 20], including medical [21,
22, 23, 24]. Research by Mishra PP [21] showed that the
introduction of the latest technologies, including group
discussions, made it possible to improve the academic
performance of 92 % of students. According to Ghiam,
B. K., Loftus, S., & Kamel-ElSayed, S. [22], the dialogic
approach to learning challenged students who were not
used to public speaking and encouraged students to be well
prepared. A Pilot Working Group (PWG) of staff from the
Ontario Institute for Educational Research/University of
Toronto and medical educators studied the preparation and
implementation of dialogic teaching in clinical settings.
The concepts and practice of dialogic learning received
a positive response from the members of the PWG [24].

Own experience. At the Department of Propaedeutics
of Children’s Diseases and Pediatrics 2 of Dnipro State
Medical University students of the specialty «Medicine»
study in the 2nd, 3rd, 5th and 6th years. Teaching at the
university is still in a mixed format (partly offline and
online). In addition, some students, for various good
reasons, are out of town or out of the country, so they study
remotely. This is particularly relevant for foreign students.
The situation that has developed, more than usual, dictates
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the need to implement the latest learning technologies
to ensure that students acquire the competencies defined
by the educational program. In the teaching of pediatrics
to 5th and 6th year students, among other technologies,
a dialogical approach is implemented. There is a certain
sequence of relations between the teacher and the learner—
from the maximum help of the teacher to the students in
the first years of study in solving educational tasks to
the gradual growth of their own activity in learning and
the emergence of equal relations between them in the
following years of study.

We offer a dialogical form of processing both the main
and additional educational materials, where the student has
an opportunity to argue his clinical position, which gives
an understanding of the presence of different views on the
clinical situation. The educational process is organized
in such a way that almost all students are involved in the
communication process, where they can exchange thoughts
and ideas in conditions of emotional comfort and creative
atmosphere in the class. Consideration of clinical situations
takes place in the form of dialog or discussion. Dialogue in
education acts not only as a means of knowledge acquisition,
but also as an indispensable educational technology, and is
also one of the main tools for mastering the necessary level
of communication skills, contributes to the improvement
of the ability to express thoughts in speech. Conducting
a discussion with the participation of all students during
the analysis of a clinical case allows the development of
individual cognitive abilities of each student.

However, conducting dialog and discussion in the
discussion of the clinical situation has some limitations,
since there are certain positions defined by diagnostic
and treatment protocols. This determines the need for
a thorough methodological study of teaching with the
inclusion of the dialogical method. In the conclusions of
the pilot working group that studied the dialogic principle
in medical education, it was noted that the successful
implementation of this approach requires experience,
desire and support for teaching knowledge and skills that
are not traditionally included in medical curricula [24].

The implementation of innovative learning technologies
in the higher educational institution is also relevant in
connection with the fact that innovations, in addition
to the educational process, also cover the scientific-
research and organizational-learning process of educational
activity [25]. The development of the skills of dialogue,
discussion, advocacy of one’s own opinion takes place
through participation in student scientific circles, especially
during joint meetings of circles of departments of various

References:

profiles. At Dnipro State Medical University joint
meetings of student scientific groups of the Department of
Pathological Anatomy, Forensic Medicine and Pathological
Physiology and the Department of Pediatrics have already
become a tradition. The views of the disease from the
pathomorphological, pathophysiological and clinical
point of view are presented. Meetings are held in a mixed
format: speakers and discussants can either be present in
the audience or present and discuss remotely.

An important role is also played by the participation of
students with reports in the annual conferences of young
scientists. The direction of the reports is chosen by the
student, the teacher acts as a consultant. Presenting a report
at a conference, answering questions, defending one’s
position is a significant contribution to the development
of a student’s communicative skills. The mixed format of
the conferences allows students and young scientists from
other countries to be its participants.

Thus, through dialogues and discussions, students
develop a desire for cooperation, positive guidance in
cognitive and research activities, and the ability to understand
the requirements and advice of the teacher and supervisor.
The teacher provides control and evaluation not only of the
result, but above all of the learning process, the development
of logic and confidence in teaching the material.

Conclusions

1. The search for alternative methods of education in
medical schools is an urgent problem today.

2. The dialogical method of learning, as a progressive
method, should be included in the teaching process,
as a method that contributes to self-criticism, to the
development of the students’ communicative skills, and
as a positive guide for cognitive activity.

3. Effective dialogue among students and between
students and teachers is possible in any variant of the
educational process: in the classroom, at a distance and in
a mixed format.

4. Successful implementation of dialogical teaching
method in clinical teaching requires its thorough methodical
development.

5. Students’ scientific activity can be considered as one
of the options of dialogical learning.
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ITHOBANIIMHI METOJU V BUKJIAJAHHI IIEJIATPIi 3J0BYBAYAM BUIOI MEJMYHOI OCBITH
HA V TA VI KYPCAX: JIAJJOTOBE HABUAHHS

JI. 1. Bakynenxo, JI. Il. baoozina, O. 0. Obononcwvka, A. B. Piznuk, C. B. Camconenko

JHinpoBcbKuUii 1epKaBHUI MeIHYHUN YHiBepCUTET
(m. duinpo, Ykpaina)

Pesrome.

B crarTi 00rpyHTOBY€ETHCSI HEOOXIIHICTh MOIIYKY Ta BIPOBAPKSHHS HOBITHIX TEXHOJIOT1H HaBYaHHs 17151 300yBadiB BUILOT MEANYHOT
OCBITH y p0O3pi3i cydacHuX 00CcTaBUH B YKpaiHi, 110 MPU3BEJIX 0 CUTYaLil, KOJIM 3HaYHa YaCTHHA 3aHSTh IPOBOANUTHCS AUCTaHIIHHO. e
3MEHIIYE MOJKINBICTh HAOyTTs 3100yBadaMi OCBITH KOMIIETCHTHOCTEH, BU3HAYEHNX IIPOrPAMOI0 AUCHHUILTIHY. 32 JaHUMH JiTepaTypu
MPOaHasi30BaHi MPUHIHITK POBEICHHS 3aHATh 3a /1iaJIOrOBOIO TEXHOJIOTi€10. BH3HAaYeH] MO3UTHBHI BIUIMBY /ialIOTOBOTO HABYAaHHS Ha
PO3BUTOK KOMYHIKATHBHHUX KOMIICTCHIi#. Bu3HadeHunii MO3UTHBHMI BIUTHB HABYAHHS AiajJory Ha PO3BHTOK KOMYHIKATHBHHX KOMITE-
TEHLi#, yMiHHsI BUCJIOBIIOBATH CBOT IyMKH Ta /€], CJIyXaTH iHIIKX. 3MICTOBHUM Aiajior COpHs€e NIMOOKOMY PO3yMIHHIO HaBYAIbHOTO
Mmarepiany, i Moxke OyTH MOKIaACHHUH B OCHOBY PO3B’sI3aHHS MPOOIEMHUX CHTYaLil, poGOTH B rpymax, BAKOPHCTAHHS Keiic-MeToxy,
B IIPOEKTHiN TexHosoriil. KpiM Toro, aianoriuHuii miaxia 10 HaB4aHHS — MOXKJIMBICTb JJISI ITIATPUMKH PO3BUTKY KPUTUYHOTO MHCIICHHSI.
Bka3zyeTbcst TAKOXK Ha HIEBHI POOIeMH Y BIIPOBAKEHHI ia/IoroBoi TEXHOJIOTT Y BUILii MEANYHIH OCBITI: HAsIBHICTh B MEAULMHI PO-
TOKOJIIB JIIarHOCTUKH Ta JIKyBaHHS JEII0 OOMEKYE IIPOBEACHHS TUCKYCiil y HaB4aIbHOMY MpoLeci. J{eMOHCTPYEThCS BOPOBAHKSHHS
MPUHIIHUIIB J1iaIOTOBOr0 HAaBYAHHS MIPH MIPOBEACHHI 3aHATH 3 MeAiaTpii Ha OCTaHHIX KypcaxX HaBYaHHs 3100yBadiB BUILOI MEIUYHOT
OCBITH Ta B HAYKOBO-AOCIIAHUIIBKIH poboTi cTyaeHTiB. BucHoBku. [Tomyk ansrepHaTUBHUX METO/IB HABYAHHS B 3aKJIaJax BHUIIOT
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MEJIIYHOI OCBITH — aKTyalbHa IpodiieMa chorofeHHs . J{ialoroBrit MeTo HaBYaHHs, K IIPOTPECUBHUM Mae OyTH 3aTy4eHHI IPH Ipo-
BEJICHHI 3aHSATB, SIK TAKHUH, 10 CIIPHsIE CAMOKPHTHII, PO3BUTKY KOMYHIKATHBHHUX KOMITETEHIIII CTyAeHTa, pOpMye€ IO3UTHBHY HACTAHOBY
Ha Ii3HaBaJbHY iSUIBHICTE. [IpoBeeHHs e(heKTUBHOTO Aiaory MK CTyACHTAMH Ta MiX CTYAEHTaMH Ta BUKJIAJ[A9eM MOXIINBE IPU
Oynb-IKOMY BapiaHTi HABYAJILHOTO IPOIIECY: B ayIUTOPii, AUCTAHIIIHO Ta B 3MiMIaHOMY (opmari. YCIiIIHe BIIPOBAKEHHS iaIoro-
BOTO METO/ly HaBYaHHS P MPOBE/ICHHI KIIHIYHUX 3aHSTh MOTpeOye X peTeIbHOr0 METOANYHOTO ONpalioBaHus. Haykoa misuibHICT
CTYAEHTIB MOXE PO3IIISIATUCE SIK OJJMH 3 BapiaHTIB A1aJOTOBOTO HaBUAHHS.

Ku11040Bi cJ10Ba: inHoBawiiiHi MeTORY OCBITH, BUII[A MEIMYHA OCBITA, NiaJIOTOBE HABYAHHSI.
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Pesrome

Heonamanvnuii nepioo € 8u3HauanbHUM w000 CIMaHoGIeHH NOCMHAMAalbHoi adanmayii ma opmyeants 300pos’s i AKoCmi
orcummst. [lepeduacre HapoOdcen s OUMUHU 3a YMOB 2INOKCIT ma Mopho-@yHKYIOHANLHOT He3pinocmi nepedbaiae 6UCOKULL PUSUK
nopyuieHsb adanmayii y noCmHamaibHomy nepiooi, 00ymosenowul Gopmysants GYHKYIOHATbHUX MA XPOHIYHUX 3AX80PHOBAHb
y nooanvui poxu scumms. Ilepedie neonamanbno2o nepiody modice Xapakmepusyeamucs AxK nepexionumu Cmanamu Hacaiooxk
cmanosenns Qizionociunoi adanmayii, max i po3eUMKoOM OUCHYHKYIT cucmem opeanie, 30Kkpema mpasHoi cucmemu, ujo €
HACAIOKOM NAMONI02IUHO20 NOLO208020 CMPeCy NPU peanizayii HeCnpusmiueux Gaxmopis nio uac 6a2imHocmi ma noiozie
y mamepi. Ceocuache 8us6IeHHs MA KOPEKYIs PAHHIX NPOSBI8 2ACMPOIHMECMUHANbHOI OUCPYHKYIL npu nepunHamaivHii
namonozii 003601ume yOOCKOHAIUMU NIOX00U 00 HAOAHHS MEOUUHOI 0ONOMO2U HOBOHAPOOICCHUM, 30KpeMa nepedudacHo
HApPOOIHCeHUM OIMAM, NOGUHHO OYMU CAPAMOBAHO K HA cMAbIinizayilo cmany OUmuHu, max i Ha NONepPeoNCeHHs PO3GUMKY
Y ROOANUOMY iT 8i00a1eHUX HaACIiOKis.

Mema oocniocenna. Busuumu ocodrugocmi KaiHiko-1a60pamopHux nOKA3HUKIG NOPYULIeHb QYHKYIOHANbHO20 CHAHY
KUWEYHUKA NPU NEPUHAMANbHIT NAMON02IT Y NepeduacHo HapoOdCceHUX Oimell.

Mamepianu ma memoou 0ociioxcenns. [lposedero KomnieKcHe KIiHiKo-1a00pamopHe 00CmeHceHHs NepedyacHo HapOOHCEHUX
dimetl eecmayitinozo 6iky 34-36 mudicHie, AKi Maiu 03HAKU NOPYULeHb QYHKYIOHATbHO20 CIAHY 2ACMPOIHMECMUHATbHOT
cucmemu npu NePUHAMAIbHOL NAMOoN02ii 8 PAHHLOMY HEOHAMANLHOMY nepiodi. I epyny cknanu 55 dimeil 3 KiiHIUHUMU O3HAKAMU
nepunamanvhoi namonocii easickozo cmynenst; |\ (konmpoawiy) epyny 6ionosiono ckaanu 50 ymoeno 30oposux oimeit moao dnc
ececmayitinoeo 6iky. Kpumepiamu 6UKI0UeHHs OYiu HOBOHAPOONCEHT Oimu, AKI MAlu OiAeHOCIOBAHO BPOOIICEHT 80U PO3GUMIKY.

Hepenix nabopamopHux nOKA3HUKIE QYHKYIOHAILHO2O CMAHY KUWeYHUKA 6KIiouas. pigens ol-anmumpincuny (A1AT),
cexpemopnozo 194 (s1g4), pexanvnoi enacmaszu 1 (PE-1), PMN-eracmasu ma anvbyminy y konpogpinempami Ho60HApoOdcerux
Oimetl na nepuiomy mudicHi srcumms. Memoouxu GU3HAUEeHHs NOKA3HUKIG: 3d OONOMO20I0 eH3UM-36"S3aHO20 IMYHOCOPOEHMHO20
memooy (ELISA) na 6asi yrkpaincoro-nimeyvroi nabopamopii « BYKIHTEPME]]» (m.Yepnisyi, Ykpaina). Haykosi 0ocaiodicens
suxonani 3 dompumanusm nonoxceno GCP (1996 pix), Koneenyii Paou €sponu npo npasa nodunu ma 6iomeduyuny (610
4 xeimus 1997 p.), Ienvcincokoi dexaapayii Beecgimuboi meouunol acoyiayii npo emuyHi npuHyunu npoeeoents HayKo8Ux
docidicens 3a yuacmio nioounu (1964-2008 pp.), naxazy MO3 Vrpainu Ne 690 sio 23.09.2009 p. (i3 sminamu, snecenumu 32i0H0
3 Hakasom Minicmepcmea oxoponu 300pog’st Yepainu Ne 523 6io 12.07.2012 p.). I[Ipomoxon naykoeozo docuioscenns Komicii
3 numans biomeduunoi emuxu KIIMY 6io 12.09.2015 p. Inghopmosara nucemosa 3200a 8io bamukie nayicumie Oyna ompumana
nepeod nouamrom O0CIIONCEHHS 3 P03’ ACHEHHAM Memu, 3a60anb Ma Memooie 1ab0pamoprHo20 OOCHIONCEHHSL.

Cmamucmuuna 0obpobka pe3yiomamis 30ilCHIO8ANAC 3 UKOPUCTIAHHAM npocpamuozo 3abesnedenns «STATISTICA»
(StatSoft Inc., USA, Version 10). ITopieHsanns KintbKiCHUX NOKAZHUKIE 3 HOPMAIbHUM PO3NOOLIOM NPOBEOEHO 3 GUKOPUCTIAHHIM
t-kpumepiro Cmorooenma, 8ipo2ionicme 8iOMiHHOCMEN 88axcaiacs cmamucmuyrno suadyuoro npu p<0,05.

Jlocniooicents nposedeHi 8 pamKax 8UKOHAHHSL HAYKOBOI meMamuku kapedpu nediampii, HeOHamonozii ma nepuHamaibHoi
meduyunu bykoguncvroeo depaicagnozo meouunozo ynigepcumemy: H/IAP «Yoockonanenns Hanpsamxie npocHo3yeanms,
diaeHocmuky i NiKY8AHHS NEPUHAMATbHOL NAMONL02IL Y HOBOHAPOOICEHUX Ma Jimell PAHHbO20 GIKY, ONMUMI3AYIsL CXeM
KamamHecmuuno2o cnocmepedicenns ma peadinimayii» (0115U002768, mepmin suxonanns 01.2015 p. —12.2019 p.); H/P
«Xponobionoziuni i adanmayitii acnekmu ma 0CoOIUB0CMI 8e2emamueHoi pe2yiayii npu namonoiYHux cmanax y oimetl pisHux
sixosux epyn» (0122U002245, mepmin surxonanns 01.2020 p. —12.2024 p.).

Pesynomamu 00cnioxcens ma ix 002080penna. Y nepeduacro HapoodceHux oimell 3 KAIHIYHUMU (opmamu nepuHamaibHol
namonoeii 6yno i0MiueHo 3HAUHY YACMOMY CUHOPOMY 8e2emOo-GiCYepanbHOi OUCHYHKYIT, AKA CYNPOBOOIICYBANACS NOPYUEHHAMU
DYHKYIOHAILHO2O cmaHy eacmpoinmecmuHaibHoi cucmemu. Kninivnumu osnaxamu oucynkyii Oyau: giocymtuicms abo
SHUIICEHHA CMOKMANLHO20 pepaeKcy, 3pUcy8ants, cmas, nape3 KUe4HuKd, 3ampumKa 8i0Xo0ceHHs MeKoHilo, Memeopusm,
ecenamomezanis. I3 3aeanvroi kinvkocmi 43,6 Y% HosoHapoddceHUX Manu 0O3HAKU NoNiopeanHOi HedocmamHuocmi. JlabopamopHi
docnidcenns konpoginempamy nokazaiu niosuujenus pisus nokasnuxie ALAT, SIgA, PMN-eracmasu, anvoyminy npu
suudiceni piena OE-1, wo € 63acmozanedcnumu Kpumepisimu, sIKi niomeepos’Ccyiond HAAGHICTb MA NEeGHUM YUHOM NOSICHIOIONb
namoqhiziono2iuni Mexamizmu npossie OUCQyHKYil mpasHoi cucmemu. 30Kkpema, SHUNCEHHSL MOLEPAHMHOCI 00 eHMePAlIbHO20
Xapuy8aHHs y HOBOHAPOOICEHUX 8i0OYBACMbCS HA (POHT HEOOCAMHLOT AKMUGHOCTIT NPOMEOTIMUYHUX (DEPMEHMIE NIOULTYHKOBOT
3a103u, akmusayii micyesoi anep2iunoi peaxyii ma nioGUWeHHs NPOHUKIUBOCMI CIU30680] 0DOIOHKU KUWEUHUKA, WO HA M
MiCYyes020 3ananeHHs CHPULUHAE PUBUK NIOBULYEHOT MPAHCIOKAYIT MIKDOOP2AHI3MI8 Ma MOKCUHIB Y KPO8’ sHe pYCilo, HACTIOKOM
Y020 € No21UONEeHHS NPOABIE eHOOMOKCUKO3Y NPU 8AICKUX (hOpMAX NEPUHAMANbHIL NAMON02iI.

Bucnosku.

1. Baoicki 3axeopiosanns nepunamaibHo20 nepiody y nepeouacHo HapooiceHux oimeil, KIHIYHUMU O3HAKAMU AKUX €
noniopeanna Ouchynxyis, nompedyoms c80€HACHOI 0iazHOCMUKYU NOPYUleHb QYHKYIOHATbHO20 CINAHY MPAGHO20 MPAKMY.
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2. Heineasueni nabopamophi maprepu 3 euxopucmanism konpoginempamy (ALAT, DE-1, sIgA, PMN-eracmasa, arv6ymit),
nopso0 3 KAIHIYHUMU O3HAKAMU, HAOAIOMb MOJICIUBICIb YIOUHEHHS 2ACmMPOIHMEeCMUHANbHOT OUChYHKYIT 3 ypaxysanHam it
namoqhiziono2iuHux MexaHizmis, o CNpAMOBAHO HA BIONOBIOHY KOPEKYIIO NIKY8AIbHUX 3AX00i6.

Knwuoegi cnosa: oimu; nepeduacne napooaicenis; 2acmpoinmecmunaibha Cucmema; mpasha OUCHYHKYisL, nopyuenHs
xapuoeoi monreparnmuocmi; ol-anmumpincun; ¢exarvna enacmasa 1, cekpemopnuii 194, PMN-eracmasa; anvoymin.

BcTyn

Heonaranpuuii iepioJ1 € BU3HaYaJIbHAM 3 TOYKH 30Dy
(dhopMyBaHHA amanTarii opra"isMy IUTHHH J0 YMOB IIO-
CTaHAJILHOTO 1CHYBaHHs1, ()OPMYBaHHSI 37I0POB’sI Ta SKOCTI
KUTTS. JJaHUi mepio] )KUTTS MOXKE XapaKTepU3yBaTUCS
SK NEePEeXiJHUMU CTaHAMH, IO € IPOsIBAMU CTaHOBJICHHS
¢izionoriynoi aganTarmii, Tak i PO3BUTKOM NOPYIIECHb
(bYHKITIOHATEHOTO CTaHy CHCTEM OPTaHiB, sIKi € HACIITKOM
[IPUCTOCYBAHHS OPTaHi3My 32 YMOB [aTOJIOT YHOTO M0JI0-
TOBOTO CTpECy NPH NMepHUHATAIBHIN maroiorii. CBoeyacHe
BUSIBIICHHS Ta KOPEKIisl paHHIX MpOosiBiB qucdyHKIIT cuc-
TEM OpraHiB y MOCTHATAJILHOMY IIepioJii HOBHHHO OyTH
CTIPSIMOBAHO HE TUTBKH Ha CTa01Ti3aIliI0 CTaHy HOBOHAPOI-
YKEHOTO, aJie i Ha IOTIEPE/KEHHS PO3BUTKY Y OJAIBILIOMY
(YHKIIOHATFHOI Ta XPOHIYHOI ITATONOTii CHCTEM OpTaHiB.

3a ocTaHHI poKH B YKpaiHi 30epiraeTbcst TCHACHIIIS
JI0 3pOCTaHHs KUIBKOCTI mepeayacHux nojoris. [epen-
YacHe HapO/DKCHHsI JUTHHH 332 YMOB TiMOKCii Ta Mopdo-
(yHKIIOHAIFHOT HE3PLIOCTI OpraHi3My nepeadadae BUCO-
KU{ pU3MK MOPYIIEHb aJanTalii y MoCTHaTaIbHOMY TIepi-
0711, 00yMOBITIOIOUH Y TIOAANIBILIOMY (DOPMYBaHHS IIOPYILIEHb
CHCTEM OpraHiB, 30KpeMa racTpOiHTeCTHHAILHOI CHCTEMH.

3axBOPIOBAHHS OPraHiB TPABJICHHS MOCIIAI0Th OIHE
3 IPOBIJHUX MiCIb B CTPYKTYpPi COMaTHYHOI NaToorii
TUTSII0TO BiKy. [lOmMpeHicTh XpPOHIYHNX 3aXBOPIOBAHB
OpraHiB racTpoJlyOZIHaJIbHOT 30HN 3pOCTac K B YKpaiHi,
Tak i B KpaiHax 3axigHoi €Bporu Ta [liBHIYHOI AMEpHKL.
CTpyKTypy NaTtoyiory TpaBHOI CUCTEMH CKJIa/IaloTh aHOMa-
JIi1 Ta BaJyl PO3BUTKY, (DYHKI[IOHAIBHI Ta OpraHigHi 3aXBO-
PIOBaHHsI, @ TAKOXK HOBOyTBOpeHHs1. [1] V miteit Mmooaroro
BIKY TIepeBakatoTh (DyHKIIOHAJIbHI TOPYIICHHS. BaxkimBoro
TIaTOJIOTi1 TACTPOIHTECTUHAIFHOT CHCTEMH Y TUTSIOMY Billi
€ BKJIFOUEHHSI Y MATOJIOTIYHHUHI MPOLIEC OTHOYACHO KUIHKOX
BIIIIJTIB IIUTYHKOBO-KHIIKOBOTO TPAKTY. 3arajioM B CTPYK-
TYpl 3aXBOPIOBaHb XBOPOOU OpraHiB TPaBICHHS y AiTei
VYkpainu ckianaroth 6,43 %, 3HAXOIATHCS Ha IPYTOMY MiCIIi
Ta MaroTh TEHJICHITIO /10 3pocTanms (+18,6 %). [2]

Ha cporomnimHbOMy eTari po3BUTKY HEOHATalbHOT
JIOIIOMOTH TIHTaHHS JOUIIBHOCTI MPOBEACHHS HAyKOBUX
JOCII/KeHb, CIPSIMOBAHUX Ha MPO(IIaKTHKY PO3BUTKY
MOPYILIECHb (PYHKIIOHATBHOTO CTaHy TPABHOI CHCTEMH Y Mi-
Tel BiJl HAPOHKEHHS aKTHBHO OOTOBOPIOIOTHCS Y CBITOBUX
HayKOBHX Jukepenax [3,4,5]. Hemae exunoro migxomy ao
BHU3HAYCHHS KIIiHIKO-Ta00paTOPHIX KPUTEPIIB XapdaoBO1
IHTOJICPAHTHOCTI Y HOBOHAPOKCHHX, 30KpeMa y Tepe/-
YacHO Hapo/KeHUX niTell. Lle oOrpyHTOBYE HOITBHICTE
MIPOBECHHS HAYKOBHX JOCIIDKEHb JJIsl BU3HAUCHHS Jlia-
THOCTUYHOI Ta JKyBaJIbHOT TAKTHKH NPH pi3HUX Gopmax
TIepPUHATAIBHOI TTaTOJIOTIi.

MeTa pocnigxeHHs. Busunty 0co0IMBOCTI KITIHIKO-
71a00paTOpPHUX MOKA3HHUKIB MOPYLIEHb (DYHKIIOHAIBHOTO
CTaHy racTPOIHTECTUHAIBHOI CHCTEMH MTPY TIepHHATATbHII
TIaToJIOTi] Y TIepeT9acHO HaApOHKEHUX JiTeH.

MaTepianu Ta MmeToaun JOCNIOAXKEHHA

[IpoBeneHo KOMIUIEKCHE KJIiHIKO-TIapakiiHidHe 00-
CTEXXCHHS TepeaYacHO HapOKCHUX JAITeH TecTaliifHoro
BiKy 34-306 TIKHIB, SIKI MaJI KJIIHIYHI O3HAKHU MOPYILICHb
(hyHKIIOHATTFHOTO CTaHy racTPOIHTECTHHAIBHOI CHCTEMHU
MpY MEPUHATATBHOI MATONOTIi B pAHHBOMY HEOHATAJIb-
Homy mepioni. I rpymy ckianu 55 giTe#t 3 KAiHIYHUMHA
O3HAKaMH IEPUHATAIBHOI MATOJIOTIT TSHKKOTO CTYICHS,
IT (koHTpONBHY) Ipymy BiAmOBiAHO ckiamu 50 yMOBHO
3I0OPOBUX [ITEH TOTO Xk TecTamiifHoro Biky. Kputepismu
BUKJTIOUEHHS OyJIM HOBOHApOJDKEHI JIITH, SIKI MaJu Jia-
THOCTOBAHO BPOJUKEHI BaJH PO3BUTKY.

VY xoxi gociipkeHb Oyilo MpOBENEeHO aHali3 JaHuX
obominHux KapT BaritHux (@ Ne 113/0), icTopiii mono-
riB (@ Ne 096/0) Ta icTopiit po3BUTKY HOBOHAPOKEHHX
(D Ne 097/0).

JUJIs OIiHKY 3aralbHOTO CTaHy AiTeH MpH HapOIKEHHI
TIPOBOIMIIOCS KITIHIYHE 00CTEKEHHS 3 ypaxyBaHHIM Oab-
HOT OIIIHKH 3a IIKanor Anrap Ha 1 Ta 5 XBHJIMHAX KUTTS,
BHBYAJIHCS OCOOIMBOCTI epediry paHHROI HEOHATAIBHOT
apanranii. KiniHigHy oniHKy (yHKI[IOHAIHHOTO CTaHY
TPaBHOI CHCTEMH MPOBEACHO 32 KIIACHYHUMHU METOIUKAMH,
PEKOMEHIOBAHUMH ISl HOBOHAPOJDKEHHX JIITEH.

JlabopaTopHi MOKAa3HUKHU OIMIHKHU (HYyHKI[IOHATHHOTO
CTaHy KHIICYHMUKA BKJIOYAIH: BU3HAYCHHS Y BUIIOPOK-
HEHHSIX HOBOHAPOIDKEHMX PiBHIB anbOyMiny, al-aHTH-
tpincuny (A1AT), cexperopuoro IgA (sIgA), enacrasmy,
PMN-enacrazu. MeTonosoris JoCiiKeHHs 3a3HaYeHUX
MTOKa3HMKIB nependadana BUKOHAHHA METOAMK 3a J0TO-
MOTOK €H3UM-3B’SI3aHOTO IMYHOCOPOCHTHOTO METOIY
(ELISA) Ha 6a3i ykpaiHcbKo-HiMeIbKOT 1abopaTopii «BY-
KIHTEPMEI» (M. YepHiBui, Ykpaina). JlociimkeHHs Mi-
KpOOIOIIEHO3Y BMICTY TIOPOKHUHU TOBCTOTO KHIIICUHUKA
TIPOBOAMIIFICS 32 MiKpOOiOJIOT1YHIMH METOTNKAaMHU Ha 0a3i
Jaboparopii kadepH KIIHIYHOT IMyHOJIOT, aJleproJiorii Ta
CHJOKPUHOJIOT1] ByKOBHHCBKOTO Iep)KaBHOTO MEMYHOTO
YHIBEPCUTETY 3Ti/IHO IHCTPYKLIi JJIs1 IPOBEACHHS OaKTe-
PIOJIOTTYHKX Ta MIKPOOIOIOTTYHHX TOCIIKCHb.

HayxoBi mociimKeHHs BUKOHAHI 3 JOTPUMAaHHSM IT0JI0-
xerb GCP (1996 pik), Kougentiii Pagu €Bponu nipo npasa
JromuHY Ta 6iomenuiuny (Bix 4 kBitHst 1997 p.), Tenmbcin-
ChKOI Jekiaparii BcecBiTHROT MeIMUHOT acotialii mpo
€TUYHI NPUHLHUIN IPOBEICHHS HAYKOBHUX IOCHIIXKEHb 32
yuactro nroautu (1964-2008 pp.), Hakazy MO3 VYkpainu
Ne 690 Bix 23.09.2009 p. (i3 3MiHaMH, BHECEHUMH 3T1THO
3 Hakazom MiHicTepcTBa 0xopoHu 3mopoB’st Yrpaiau Ne 523
Bin 12.07.2012 p.). IIpoTokon HaykoBOro pociimkenHs Ko-
Micii 3 muTanp 6iomeanaHoi etrku BIIMY Bin 12.09.2015 p.
THdopmoBana nrickMoBa 3rozia Bij OAaTHKIB MAIi€HTIB Oylia
OTpUMaHa Mepe MOYaTKOM JIOCIIIKEHHS 3 P03’ ICHEHHSIM
METH, 3aBJaHb Ta METOJIIB JJAOOPATOPHOTO AOCIIIKESHHS.

CraructuuHa 00poOKa pe3yJibTariB 3iHCHIOBAIACS 3 BU-
KOpUCTaHHsIM TporpamHoro 3abe3nedeHns «STATISTICA»
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(StatSoft Inc., USA, Version 10). [TopiBHSIHHS KiTbKiCHUX
TTOKa3HMKIB 3 HOPMAJIBHUM PO3IIOIJIOM ITPOBE/ICHO 3 BUKO-
pucranusaM t-xputepito CTbIONEHTA, BIPOTIAHICT BiAMIH-
HOCTEH BBaKaslacsi CTaTUCTUYHO 3Hauymioro pu p<0,05.

JocnikeHHs IPOBEICH] B paMKaxX BUKOHAHHS Hay-
KOBOI TeMaTHKH KadeapH TeaiaTpii, HeoHaToorii Ta 1e-
pHUHATAIBHOI MEUIIMHN ByKOBHHCBHKOTO JIepkaBHOTO Me-
JqgaHoTO YHiBepeutety: HJIP «YnockoHateHHs HarpsMKiB
MIPOTHO3YBaHHS, NIarHOCTHKH 1 JTIKyBaHHS ITepUHATAIBHOT
MaToOJIOTi] y HOBOHAPO/DKEHUX Ta JiTeH PaHHBOTO BIKY,
ONTHUMI3allisl CXeM KaTaMHECTHYHOTO CITOCTEPEKCHHS
ta peabimitanii» (0115U002768, TepMiH BUKOHAHHS
01.2015 p.—12.2019 p.); HAP «Xponobioroziuni i adan-
MayitiHi acnekmu ma ocoonueoCmi 8e2emamugHoi pey-
JAYIT npu namono2iuHUX cmanax y oimetl pisHUX 8IKOGUX
epyn» (0122U002245, mepmin suxonannus 01.2020 p. —
12.2024 p.).

Pe3ynkTaTy Ta ix 06roBopeHHs

Pesynpratu aHanily MokKa3HUKIB COMaTHYHOTO CTa-
TYCy Ta aKyIIePChKO- I'HEKOJIOT YHOT TaTONIOTIi y MaTepiB
| rpynu croctepekeHHs 3aCBIAYMIN HASIBHICTDh TIEBHUX
3aXBOPIOBAHbB, SIKI KIMOBIPHO MaJli BIUIMB Ha BHYTpIll-
HbOYTPOOHUIT PO3BUTOK IUIOY Ta XapakKTep IOJIOTiB Y Ma-
Tepi, HACIIJIKOM 4Oro Oyiu MopyIlIeHHs ajanTaiii HoBo-
HapO/PKEHUX Ha MepLIoMy THKHI xkuTTs. Cepen nepeniky
HecnpusaTINBUX (akTopiB Oyino BigMi4eHO BiK MaTepi
6inpare 30 pokis (18,2 %) Ta moeaHAHHS COMaTHYHOT Ta
aKyIIePChKO-T1HEKOJIOTIYHOT TaTosiorii. A came, OyJ10 Bij-
MIU€HO HasIBHICTh B aHAMHE31 XPOHIYHOTO ITiET0OHEPPHUTY
(40,0 %) Ta Berero-cyaunuoi gucronii (30,9 %); nepene-
ceHi rocTpi pecmiparopHo-BipycHi indekiii (12,7 %), iH-
¢exiii TORCH-kommiekcy (50,9 %); XpoHidHMi aAHEKCUT
(27,3 %) ta xombrmit (32,7 %). CioctepiraBest O0TSDKEHHI

aKyIIEepChbKUI aHAMHE3, a caMe. HITy4YHE TIepepUBaHHS
BaritHOCTi (21,8 %), camoBinbHi Bukuani (14,5 %); mia-
ueHTapHa HenoctatHicth (50,9 %), anewmist 1I-111 crynens
(12,7 %), a Takoxk, ypreHTHHI KecapeB po3TuH (12,7 %).

BuBueHHs KOpensniiHUX 3B’SA3KiB 3aCBiAUNIIO, 11O
IpyIy PU3HUKY CTOCOBHO PO3BHUTKY Ba)KKOi ITEpHHATAIIb-
HOT TaTOJIOT1 SBJISIOTH MTEPEIIaCHO HAPOKCHI MITH, SIKi
BHYTPIITHEOYTPOOHO po3BUBaiHcs 3a ymoB [1H, naponn-
JIMCsI TPU MEHIIoMY TepMiHi recrauii (r=-0,83, p<0,05),
i3 MeHIoKW Macoto Tina (r=-0,77, p<0,05) ta HU3BKOO
OILIHKOIO 32 iKanoro Amrap Ha 1-ii (r=-0,42, p<0,01) i 5-i
(r=-0,36, p<0,01) xBUAHHAX KUTTSI.

Y HOBOHapOUKEHHX | rpymH JToCmipKeHHs OyI10 BiaMi-
YEHO 3HAYHY YaCTOTY PECITiPpaTOPHOTO JIUCTPEC-CHHAPOMY
(98,2 %), remopuHamiunux posnaais (87,3 %), merabo-
JiYHUX mopyiueHs (81,2 %) Ta reMoOpariYyHOro CHHAPOMY
(38,2 %). Baxki ¢popMu meprHATaIBHOI TATOJOTIT Cy-
TTPOBOKYBAIIUCS CHHJIPOMOM BEIe€TO-BiclIepaIbHOI JIHC-
(yHK1i1, 30KpeMa MOopyIIEHHSIMH (yHKIIOHAJIBHOTO CTaHy
TpaBHOi cuctemu. L{e mposBisiocs BifcyTHICTIO 200 3HU-
KEHHSIM cMOKTanbHOTo peduekcy (100,0 % Bunaakis);
3HIDKEHHSIM TOJIEPAHTHOCTI JI0 CHTEPATLHOTO XapayBaHHS
(96,4 % BumaaKiB), 10 CYNPOBOMKYBATIOCS 3PUTYBAHHIMHU
(87,3 %), crasom (87,3 %), mape3oM KHIICYHHKA Ta 3a-
TPUMKOIO Bixo/pKeHHs MekoHito (81,8 %); y 50,9 % niteit
Oyyn 03HAKK METCOpU3MY. 301IBIICHHS PO3MIPIB IEUIHKH
Oyuo Bigmivueno y 45,5 % Bumnasnkis, 69,1 % mann o3Haku
HEOHATaJ bHOT )KOBTsHHMIII. 43,6 % HOBOHAPOHKEHIX M
O3HaKH AUCHYHKIIT TaCTPOIHTECTUHAIBHOT CUCTEMH SIK
OZIMH 3 ITPOSIBIB MOJIIOPTAHHOT HETOCTATHOCTI.

VY xoni JociikeHb Oyno MPOBEIECHO aHaJi3 JIESTKUX
71a00paTOPHUX MOKA3HUKIB, SIKi XapaKTepU3YIOTh (QyHKIi-
OHAJIBHUI CTaH KUIIEYHUKA Ta TMIEBHOIO MipOIO MOSICHIO-
I0Th MEXaHI3MH PO3BUTKY Ta KIIHIYHI IPOSIBU JUCHYHKIIIT.

Tabnuus

Pe3ynksTaTi nabopaTopHUX NOKa3HUKIB Y BUNOPOXKHEHHAX HOBOHAPOMKEHUX FPyN AOCHimKEHHS
Ha 1-2 po6y xutTa (M+m)

Mpynu gocnimKeHHs
rokashuiv | rpyna (n=55) Il rpyna (n=50)
A1AT (mr/r) 520,5+26,03 * 115,2+5,76
dekanbHa enactasa 1 (mr/r) 67,0+3,35* 228,5+11,43
slgA (mr/r) 2437,4+121,87 * 1075,7453,79
PMN-enactasa (mr/r) 78,6+3,93* 42.,3+2,12
AnbbymiH (Mr/r) 60,+3,03* 3,2+0,16

lMpumimka: *-gipoecidHa 8iOMIHHICMb MOKa3HUKI8 y HOBOHapPOOXeHUX epyn docnidxeHHs, p<0,05

OTpuMaHi IaHi MOKa3ald, M0 Yy HOBOHAPOIKEHUX
| rpynu, AKi Manu NposSBH MOPYIIEHb (PyHKITIOHATHFHOTO
CTaHy racTpOiHTECTHHAJIBHOI CUCTEMH, TIOPIBHSHO 3 I10-
kazaukamu || Tpymm, crocTepiranocs BiporigHe 30i71b-
wienHst piBast A1AT. [Tinsuienns pisas A1AT y Bunoposx-
HCHHSX HOBOHAPO/PKCHNX € MapKEPOM IHTEPCTHUIIATbHOT
BTpaTH O1JIKa Ta CBIJYUTH MPO 3HAYHE IiABUIICHHS TIPO-
HUKJINBOCTI CIIM30BOT 0OOJIOHKH KHIICYHHKA.

3a manmmu mitepatypu, ALAT curaTE3yeThCS B €H-
JI0TIa3MaTHYHOMY PETHKYIYMi IE4iHKH, € OCHOBHUM
iHT10iTOpOM enacTas, Kl BUIIISIOTHCS albBEOIIPHUMEI
Makpodaramu Ta noniMop(HOAICPHUMH JICHKOIIUTAMH,
3abe3neuyroun 10 90 % aHTHEenacTa3HOi aKTHBHOCTI. Ma-
1091 HEBEITUKY MOJIEKyIsipHy Macy, ALAT nerko mpoHukae
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y TKaHUHH; BUKOHYIOUH MIPU [[bOMY TaKOK TPAHCIIOPTHY
(YHKIIITO, BiH TIOBEPTAETHCS Pa3oM 3i 3B’ s3aHOI0 TIpOTEa-
3010 y KPOB’STHE PYCIIO, JIe MiAAAETHCs /il IHIINX 1Hr101TOpiB
y MeXaX peTHKynoeHnoTemansHoi cucremu. ALAT Bimirpae
KITFOYOBY POJIb Y BPO/DKEHIM IMyHHIH Bi/IIOBI i, BAKOHYFOUH
MIBHUJIKI IMYHOMOYJIFOIOU1 (DYHKIIIT, 3a1I00Irarouyl KIIiTHH-
HoMy arrorto3y. Kpim Toro, A1AT mae mpoTu3ananbHy 31aT-
HICTB, IPUTHIYYIOYM XEMOTAKCHUC 1 aAre3iro HeHTpodiis,
IHTI0yFOYM BUBIJIFHEHHS TIPO3aNabHIX IUTOKIHIB 3 aKTHBO-
BAHUX I'PaHYJIOLMUTIB, TOIIMHAIOUHM aKTHBHI ()OPMHU KUCHIO,
PETyIIOI0YX TaKKMM YMHOM (YHKLIT HeUTpO(LIiB 1 HEHTpO-
(inbHe 3ana’geH s Ta 3MEHIIYIOYH ITOLIKOPKEHHS TKAHHH.

3a JaHuUMU JiTepaTypH, 3pocTaHHA piBHA ALAT
MPU3BOINTH J0 MPUTHIYEHHA aKTUBHOCTI 0araTbox mpo-
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TEOJITHYHUX (PEePMEHTIB: TPUIICUHY, XIMOTPHUIICHHY,
I1a3MiHy, TpOMOiHY, eJacTasu, riallypoHiJiasu, mporeas
JeUKoUuUTIB, Makpodaris roiio [5, 6, 7, 8]. Orpumani nani
TOKa3aJIM CYTTEBE 3HWIKEHHSI PiBHS (heKaTbHOI eacTa3u
1 y BUmopoxxHeHHSIX AiTel | Tpynu MOpiBHSHO 3 KOH-
TPOJILHUMHU ITOKa3HUKAaMHU Y HOBOHapOkeHuXx |l rpymu.
Tect Ha BU3HAUYEHHS KOHIEHTpaIil eKaJpHOi eIacTa3u
Y BHIIOPOXKHEHHSIX € HAHOUIBII Yy TIIMBUAM, HAWIIPOCTI-
LIMM Ta JOCTYITHUM HEIPSIMUM TECTOM JUIsl OLIIHKH 30B-
HimmaBOCEKpeTOpHOI PyHKii [13 y aireir.[9, 10, 11, 12, 13]
Ha namry nymKy, 3HMKEHUH piBeHb (eKalbHOI elacTa3u
1 npu minBumeHomy nokasHuky A1AT y BUOpOXHEH-
HSIX HOBOHAPOJKEHUX 3 KJIIHIYHUMH ITPOSBAMH TIEPHHA-
TaJIbHOI MMaTOJIOrIT CBIYUTh 38 HENOCTATHICTh (PyHKIIIT
MY HKOBOT 3aJI03H 1 IIEBHUM YHHOM IOSICHIOE 3HU-
YKEHHSI TOJIEPAHTHOCTI JI0 eHTEPAJIBHOTO XapuyBaHHs IPU
BAKKHUX (POpMax MepHHATAIBHOI TaTOJOT11 y IepeadacHo
HapOKEHUX JiTeH.

Crnu3oBa 000JTOHKA KUIIIEYHHKA BBAKAETHCS BIIKPH-
TOFO CHCTEMOIO 1 SIBIISI€ TICBHUN MEXaHIYHHUNA Ta (PYHKILIO-
HaJIbHUK 0ap’ep, SIKUI KOHTAKTY€ 31 3HAYHOIO KUIBKICTIO
OakTepiii, BipyCiB, XapuOBUX aHTUTEHIB TOIIO, TOMY HOTO
(YHKIIOHYBaHHS € Jy)K€ BOXJIUBUM ISl OPraHizMy B ITi-
nomy. IMyHHa crcTeMa KUIIeYHHKa (hi310I0Ti9HO TOBHHHA
OyTH CIIpOMOXKHA PO3PI3HATH MATOTEHHI Ta HEMaTOTeHHI
aHTHTEHH Ta Mikpooprauizmu. [14, 15, 16] Otpumani naui
TOKA3aJIH i ABHUIIICHUH piBeHB SIJA y BUTTOPO)KHEHHSX HO-
BOHAPO/PKEHMX | Tpyny MOPIBHSHO 3 YMOBHO 37I0POBHMH
HOBOHapomkeHnMH || rpymm. [linBumeHHs 1aHOTO IOKa3-
HUKa IPU BaXKUX (popmax MepuHATaIBHOI MaToJIorii 3a
HasIBHOCTI MOP(0-PYHKIIIOHATEHOT HE3PIIOCTI OpraHi3mMy
MOXKE CIIPHYMHHTH TOPYIIeHHs (popMyBaHHS (izionoriv-
HOT'O MIKPOEKOJIOTIYHOTO CEPEIOBHUINA KUILICYHUKA 3 TIepe-
Ba)kKaHHS YMOBHO-TIATOTEHHOI Ta MMATOTEHHOT MiKPO(IOPH.
BHaci1ok 11b0ro aHTHI'€HHA CTUMYJISIIISI HATOTeHHUMU
MIKpOOpTraHi3MaMH, BUKIHKAIOYH MOHOHYKJIeapHy 1H(1Tb-
TPALiIO CIIM30BOT 000JIOHKH KHIIEYHUKA MOXKE TIPH3BECTH
JI0 3pOCTaHHS 11 JIOKaJIbHOI IMyHOPEaKTUBHOCTI Ta CIIpH-
YUHATH TiIBUIICHHS MTPOHUKINBOCTI MICIIEBOTO 0ap’epy
IITYHKOBO-KHIIIKOBOTO TPaKTy B Iiimomy[17, 18].

PesymnpraTti 1OCHTiKEHB ITOKA3aJi TAaKOXK CYyTTEBE ITi -
BHIICHHS Y BUIOPOXXKHEHHSIX HOBOHAPO/KEHUX | Tpymu
piBast PMN-enacrasu, mo € miaTBepIKeHHSIM Mirparii
JIEWKOIMTIB Ta CBIIYUTH 3a aKTUBALII0O MEXaHI3MIB 3ara-
JICHHSI CJIM30BOT OOOJIOHKH KHIIIEUHHKA 1 € BEJIbMU HEOe3-
TIEYHUM Y KOMITIEKci i3 miaBumieHasaM piBag SIQA. PMN-
ernacrasa BUALSIETHCS Y SIKOCTI OCTaHHBOI JIiHIT 3aXUCTy
3 TMONIKO/KEHUX HelTpodinmiB. Xoua nmepokcuaasu Ta
MIPOTeONiTHYHI pepMeHTH HeHTpodimnis, 30kpema PMN-e-
JlacTasza, BBAXKAIThCS JyKe e(DEKTUBHUMH Y 3HUILECHHI
MaTOTeHiB, MPOTE BOHU HE B 3MO31 BiIPI3HUTH KIIITHHU
rocriofaps Bij O0akrepianbHux MimeHei. HagmipHe abo
aHOMaJhbHEe BUBUIFHEHHS MOAIOHMX PEUYOBHH y MO3aKJIi-
TUHHUH NPOCTIP MOXKE MTPU3BOJUTH JI0 3HAYHOTO IMOIIKO-
JOKEHHSI eIITeNII0 Ta MPOrpecyBaHHs MaToJorii Kuiey-
HUKa. TKaHWHHE MOLIKOKCHHS CHITeNit0, CIPHYHHCHE
HaUTAIIKOM To3akaiTuHHOT PMN-€enactasu, KOHTPOITO-
erbesa ALAT. [19, 20]

YV BUIOPOKHEHHSIX HOBOHAPOJDKEHUX, SIKI MaJIM O3HAKH
TuC(YHKINT TPaBHOI CHCTEMH, TIOPIBHSIHO 3 KOHTPOIEHIMHI

MTOKa3HUKaMH, BUSIBIICHO CyTTEBE 301IbIICHHS PIBHS aJlb-
OyMiHY, I1[0 T ATBEPHKYE MMiABHUILCHHS IPOHUKINBOCTI KU-
IIeYHOI CTIHKU. 3a JaHUMHU JiiTeparypH, 60 % 3arambsHOTO
anbOyMiHy BTPav4a€eThCs Uepe3 KUIICUHUK pa3oM i3 HEBU-
GipPKOBOIO BTPATOIO CHPOBATKOBHX OLIKIB (iMyHOTITOOYITiHY,
¢biOpuHOreHy, Jinonporeiny, TpaHcdepuHy), He3aIeHKHO
BiJl TX MOJICKYIJISIPHOI MacCH, OCKIJIbKH BOHH MalOTh HUKIY
WIBHUJKICTh Karabomizmy. [21] Ha Hamry gyMKy 1ie € ayxe
BXJIMBUM (DaKTOPOM, SIKMI CBIIYMTH 32 BUCOKY HMOBIp-
HICTh TPAHCIOKAIii YMOBHO-TIATOTEHHOT MiKpO(IOpH Ta
€HJIOKCHHIB 3 IPOCBITY KHIIEYHUKA JI0 KPOBOTOUY 3a Ha-
SIBHOCTI BKKUX (POPM TIEpHUHATAIILHOT TaTOJIOT 1.

3 ypaxyBaHHSM MPEACTABICHUX PE3YJIbTaTiB BUBYCHHS
0COOIMBOCTEH PO3BUTKY raCTPOIHTECTHHAIBHUX MOPY-
ICHb IIPU HepUHATANBHIN MaToNorii y nepeayacHo Ha-
POKEHUX JiTEeH JOIIBHO 3BEPHYTH yBary Ha HacTYITHI
ACTIEKTH PO3BUTKY KIIHIYHUX O3HAK MATOJIOTII:

- 3HIKEHHS TOJIEPAHTHOCTI 0 CHTEPAILHOTO Xapdy-
BaHHsI BiIOyBaeThCs Ha ()OHI HEAOCTATHLOI MPOMYKILT Ta
AKTUBHOCTI MPOTECONITHYHUX (DEPMEHTIB MiIILTYHKOBOT
3aJ103H, 10 NOTpeOy€ MOAAIBLINX TOCIIHKEHD JUIsl BU3HA-
YeHHS JOIUTEHOCTI BUKOPUCTAHHS 3aMiCHOI Tepartii;

- OJIHIEIO 3 JIAHOK T1aTOreHe3y 3alalieHHs! CIIM30BOi
000JIOHKY KHIIIEYHHKA 32 YMOB Tinokcii Ha (oHi Mopdo-
(yHKIIOHATBHOT HE3P1IOCTI OpTaHi3My y IepeadacHo Ha-
POIDKEHMX JTITEeH € aKTHBALlisl MICLIEBOI aJlepriuHol peakiii
KHIICYHAUKA 32 PaXyHOK 3POCTaHHS MPOIyKIii SIg A;

- MIJBUIICHHS MPOHUKIUBOCTI CIM30BOi 00OJIOHKH
KHIIEYHUKA Ha (DOHI MICIIeBOTO 3aIlajIeHHs CIPUYNHSIE BH-
COKHMI PpU3MK TpaHCIIOKalii MIKpOOpTraHi3MiB Ta TOKCHHIB
y KpOB’sIHE PYCJI0, HACITIJKOM HOT'0 € MONTHOICHHS TPOSIBIB
CHJIOTOKCHKO3Y;

- migBUIICHHS piBHA Y Konpodinsrpari ALAT, sIgA,
PMN-emacra3u, anb0yMiHy Ipu 3HHKCHHI KOHIICHTpA-
uii ®E-1 € B3aeMo3anexHUMHU KPUTEPIsIMH AUCHYHKIIIT
TPaBHOI CUCTEMH, 110 MOXKYTh OyTH J1a00paTOPHUMHU Map-
KepaMH HOpPYIIeHb XapyoBOi TOJIEPAHTHOCTI IPH MEpUHA-
TaJIbHIN 1aTOJIOr] y MepeI4acHO HAPOIKCHHX TITCH.

BucHoBku

1. Baxxki 3aXBOpIOBaHHS NEPHUHATAIBHOTO MEPIOAY
y Mepe9acHO HAPOPKCHUX JITSH, KIHIYHUMH 03HAKAMU
SKUX € TIOJIIOpraHHa AUCQYHKILIS, MOTPeOyIOTh CBOEYACHOT
JIarHOCTHKH MOPYyIIeHb (QYHKI[IOHAJIBHOTO CTaHy TpaB-
HOTO TPAKTY.

2. HeinBa3uBHi 1ab0opaTopHi MapKepH 3 BUKOPHCTaH-
HsiM Koripodinerpary (ALAT, ®E-1, sIgA, PMN-enacrasa,
anb0yMiH), TOPST 3 KIIHIYHUMHU O3HAKaMH, HaJal0Th
MOXKJIMBICTh YTOYHEHHS FaCTPOIHTECTHHAIBHOT IUCPYHK-
uii 3 ypaxyBaHHsAM ii maro(i3iosorivHUX MeXaHi3MiB,
10 CIIPSIMOBAHO Ha BiJIOBIJHY KOPEKIIIO JIKYBaIbHUX
3axXO/IiB.

MepcnekTuBM noganbLlMX AocnigxeHb. [lep-
CIICKTUBHUM HalpsIMOM NOAAJTbIINX }IOCﬂiIl)KeHI) € po3-
IIPEHHS TOMIYKY e(peKTHBHHUX JTa00paTOPHUX MapKepiB
MopyueHs QyHKIIOHAIBHOI'O CTaHy TPAaBHOI CUCTEMHU
TIpH TIEPUHATAIIBHIN TaTOJIOTi] y TIepeI9acHO HapOHKEHIX
JUTel 1Sl yIOCKOHAJICHHS MEIMYHOI JOTIOMOTH Ha eTari
HEOHATaJILHOTO TEPiofy.
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CLINICAL CHARACTERISTICS AND POSSIBILITIES OF LABORATORY DIAGNOSTICS
OF GASTROINTESTINAL DISEASES IN PERINATAL PATHOLOGY OF PREMATURE INFANTS

O. Godovanets, Yu. Nechytailo

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary.

The neonatal period is crucial for the development of postnatal adaptation and the formation of health and quality of life. Premature
birth of a child in conditions of hypoxia and morphological and functional immaturity implies a high risk of adaptation disorders in the
postnatal period, causing the formation of functional and chronic diseases in the later years of life. The course of the neonatal period can
be characterized both by transient states due to the formation of physiological adaptation and the development of dysfunction of organ
systems, in particular the digestive system, which is a consequence of pathological labor stress in the implementation of adverse factors
during pregnancy and childbirth in the mother. Timely detection and correction of early manifestations of gastrointestinal dysfunction
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in perinatal pathology will improve approaches to the provision of medical care to newborns, especially premature infants, should be
aimed at both stabilizing the child’s condition and preventing the development of its long-term consequences.

Aim of the study. To study the peculiarities of clinical and laboratory indicators of intestinal dysfunction in perinatal pathology in
premature infants.

Materials and methods. A comprehensive clinical and laboratory examination of premature infants of gestational age 34-36 weeks
who had signs of disorders of the functional state of the gastrointestinal system in perinatal pathology in the early neonatal period
was carried out. Group | consisted of 55 children with clinical signs of severe perinatal pathology; group Il (control) consisted of 50
conditionally healthy children of the same gestational age. Exclusion criteria were newborns with diagnosed congenital malformations.

The list of laboratory indicators of the functional state of the intestine included: the level of al-antitrypsin (ALAT), secretory IgA
(slgA), fecal elastase 1 (FE-1), PMN elastase and albumin in the coprofiltrate of newborns in the first week of life. Methods of indicators
determination: using enzyme-linked immunosorbent assay (ELISA) on the basis of Ukrainian-German laboratory «cBUKINTERMED»
(Chernivtsi, Ukraine). The scientific research was conducted in accordance with the provisions of GCP (1996), the Convention of the
Council of Europe on Human Rights and Biomedicine (April 4, 1997), the Declaration of Helsinki of the World Medical Association for
the Ethical Principles of Research Involving Human Subjects (1964-2008), the Order of the Ministry of Health of Ukraine No. 690 of
September 23, 2009 (as amended by the Order of the Ministry of Health of Ukraine No. 523 of July 12, 2012). Protocol of the research
study of the Biomedical Ethics Committee of BSMU dated 12.09.2015. Informed written consent was obtained from the parents of the
patients before the study with an explanation of the purpose, objectives and methods of laboratory research.

Statistical processing of the results was performed using STATISTICA software (StatSoft Inc., USA, version 10). Comparison of
quantitative indicators with normal distribution was performed using Student’s t-test, the probability of differences was considered
statistically significant at p<0.05.

The study was conducted within the framework of the scientific theme of the Department of Pediatrics, Neonatology and Perinatal
Medicine of the Bukovinian State Medical University: Research work «Improvement of directions of prognostication, diagnosis and
treatment of perinatal pathology in newborns and young children, optimization of schemes of catamenial observation and rehabilitation»
(0115U002768, term of execution 01.2015-12.2019); Research work «Chronobiological and adaptive aspects and features of vegetative
regulation in pathological conditions in children of different age groups» (0122U002245, term of execution 01.2020-12.2024).

Research results and discussion. In premature infants with clinical forms of perinatal pathology, a significant incidence of autonomic
dysfunction syndrome was noted, which was accompanied by disorders of the functional state of the gastrointestinal system. Clinical
signs of dysfunction were: absence or decrease of sucking reflex, regurgitation, stasis, intestinal paresis, delayed passage of meconium,
flatulence, hepatomegaly. Of the total number, 43.6 % of newborns had signs of multiple organ failure. Laboratory studies of coprofiltrate
showed an increase in the level of ALAT, slgA, PMN-elastase, albumin with a decrease in the level of FE-1, which are interdependent
criteria that confirm the presence and in some way explain the pathophysiological mechanisms of digestive system dysfunction. In
particular, a decrease in tolerance to enteral nutrition in newborns occurs against the background of insufficient activity of pancreatic
proteolytic enzymes, activation of a local allergic reaction and increased permeability of the intestinal mucosa, which, against the
background of local inflammation, entails the risk of increased translocation of microorganisms and toxins into the bloodstream, resulting
in deepening of endotoxemia in severe forms of perinatal pathology.

Conclusions.

1. Severe diseases of the perinatal period in premature infants with clinical signs of multiorgan dysfunction require timely diagnosis
of disorders of the functional state of the digestive tract.

2. Non-invasive laboratory markers using coprofiltrate (ALAT, FE-1, slgA, PMN-elastase, albumin), together with clinical signs,
provide an opportunity to clarify gastrointestinal dysfunction, considering its pathophysiological mechanisms, which is aimed at
appropriate correction of treatment measures.

Key words: Children; Preterm Birth; Gastrointestinal System; Digestive Dysfunction; Food Intolerance; o1-Antitrypsin; Fecal
Elastase 1, Secretory IgA, PMN Elastase; Albumin.
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Summary

Research on the problem of colic in infants shows inconsistencies in conclusions regarding its etiology, pathogenesis,
diagnosis, and management. They suggest that colic remains a hot topic for further research. Experimental evidence does not
support the claim that colic is a self-limiting and safe process. On the contrary, the described possible consequences of the effects
of colic on the behavior and quality of the disturbed digestion indicate that this is an understudied phenomenon.

The aim of the study: to evaluate the comparative relationship between qualitative microbial colonization and the state
of digestive processes in the intestine and the development of colic in infants aged 2 weeks to 6 months who were treated with
antibiotics from birth to 5 months of age, taking into account the clinical severity of colic manifestations, by studying the
comparative characteristics of clinical and demographic indicators and qualitative results of bacteriological examination of feces.

Research materials and methods. The study included 103 infants with colic diagnosed according to Rome IV criteria, aged
2 weeks to 6 months, mean age 2 months, with a history of antibiotic treatment. The main group consisted of infants with severe
colic (n=43), and the comparison group consisted of infants with mild clinical manifestations of colic (n=34). The peculiarities of
the microbial colonization of the intestine and the functional state of digestion were determined on the basis of the results of the
study of the colic coprogram. To achieve this goal, we performed macroscopic and microscopic examination of feces, assessment
of clinical and anamnestic indicators: obstetric history, gestational age, sex, anthropometric data, history of diseases, nosologic
characteristics of diseases and treatment received by infants.

The materials of the publication concerning examination, laboratory and scientific research and treatment of patients
comply with the norms of bioethics, as confirmed by the conclusion of the Bioethics Commission of the Lviv National Medical
University named after Danylo Halytskyi (Protocol No. 1 dated January 25, 2021). The materials of the publication regarding the
observance of ethical, moral and legal principles while performing the work correspond to the norms of bioethics, as evidenced
by the conclusion of the Bioethics Commission of the Lviv National Medical University named after Danylo Halytskyi (Protocol
No. 3 dated 18.03.2024).

Informed written consent was obtained from the parents of the patients before the start of the study, explaining the purpose,
tasks, and methods of the laboratory research. Statistical analysis was performed using descriptive and analytical statistics. In
connection with the non-Gaussian distribution of the obtained data (testing with the Shapiro-Wilks test), the mean values were
presented as median with 1 and 3 quartiles (Me [25 %; 75 %]). Their comparison between the studied groups was performed
using the Mann-Whitney (U) test. Percentages are presented as fractions with the mean arithmetic error (P+mp, %). To compare
frequencies in groups, Fisher’s exact test (F) was used for small samples and Pearson’s test (X 2) for larger samples. The Tau-
Kendall test was used to evaluate the correlation of non-parametric and rank characteristics. p<0.05 was considered as the
minimum value of reliability of all obtained data.

The complex of researches was carried out within the framework of the planned topics of research work of the Department of
Pediatrics and Neonatology of the FPDO of Lviv National Medical University (LNMU) named after Danyla Halytskoho: «Study
of the influence of ecological-social and micro-ecosocial factors on the development of a pathological condition in children by
improving the methods of early diagnosis, treatment and prevention» (2019-2023, state registration number: 0114U000108).

Results. The results of our microbiological examination of the feces are consistent with the fact that the imbalance of the
microbial «landscape» of the intestine is the probable source of the formation of an excessive amount of gases in it and the
bright clinical manifestation of colic in infants with a history of antibiotic therapy. Babies with a severe clinical course of colic
compared to babies who had a mild course of colic were distinguished by the severity of colic manifestations by the duration of
periods of «causeless» crying (hours): in the main group, more than half of children (55.81+7.57 %) had 3 degrees of severity
and more than a third (37.21+7.37 %) — 2 degrees, while in the comparison group all children (100 %) had 1 degree of severity
of the condition (p<0.001). Bifidobacteria, lactobacilli, and Escherichia coli were significantly decreased in the feces of children
with severe colic, which in turn led to a significant activation of opportunistic enterobacteria and enterococci, and with the
presence in the coprogram of iodophilic bacteria indicated that colic is a type of functional indigestion, fermentative dyspepsia,
especially in infants aged 2 weeks to 6 months who had a history of antibiotic therapy. There was a significant difference between
the indicators of coprogram in children of the studied groups, namely the reaction of feces in infants was acidic, p<0.001. Of
the total number of subjects, children of the main group (81.40 %) had neutral fat in stool samples, fatty acids were detected
(67.44 %), p<0.001. The presence of iodophilic flora was observed in children of the main group 88.37 compared to 61.76 %,
(p=0.008), soaps were present in 88.37 % in the main group and 26.47 % in the comparison group (p<0.001) and mucus 83.72 %
in the main group and 0 in the comparison group, p<0.001. These data indicate differences in digestive processes, changes in
the composition of the microbiota and digestive insufficiency in the small intestine, which precede fermentative dyspepsia. The
results of our research added to the evidence that pathological microbial colonization and functional disturbances of digestive
processes in all parts of the intestine contribute to the strengthening of fermentation processes in the large intestine and are
a probable cause of excessive formation of intestinal gases in infants and the manifestation of colic. Further studies on the study
of the pathogenetic mechanisms of colic and the determination of the causal relationship between etiological factors and the
brightness of clinical manifestations of colic, taking into account the effect of antibiotic therapy in the first 5 months of life on
the intestinal microbiome, will allow to develop effective strategies for prevention and treatment of colic in infants.
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Conclusions. 1. The results of our microbiological examination of feces are consistent with the fact that the imbalance of
the microbial «landscape» of the intestine is the probable source of the formation of an excessive amount of gases in it and the
bright clinical manifestation of colic in infants with a history of antibiotic therapy.

2. Babies with severe clinical course of colic, compared with babies who had a mild course of colic, differed in the severity
of colic manifestations according to the duration of periods of «causeless» crying (hours): in the main group, more than half of
children (55.81+7.57 %) had the 3rd degree of severity and more than a third (37.21+7.37 %) had the 2nd degree, while in the
comparison group, all children (100 %) had the 1st degree of severity of the condition (p<0.001).

3. Bifidobacteria, lactobacilli, and Escherichia coli were significantly decreased in fecal bacteriology of children with severe
colic, which in turn caused significant activation of opportunistic enterobacteria and enterococci.

4. There was a significant difference between the indicators of the coprogram in children of the studied groups, namely the reaction
of feces in infants was acidic. Of the total number of subjects studied, the main group had neutral fat in stool samples, detected fatty
acids, and the presence of iodophilic flora, soap and mucus. These data indicate differences in digestive processes, changes in the
composition of the microbiota, and insufficiency of digestion in the small intestine, which precedes fermentative dyspepsia.

Key words: Infants; Cramps; Microbial Colonization of the Intestines.

Introduction

The ambiguity in the conclusions of studies on colic
in infants, the continuation of research in the areas of
developmental prognosis, etiology, pathogenesis, diagnosis
and management of this functional digestive disorder in infants
indicate that colic remains a relevant topic for study [1,2].

Experimental data do not support the notion that colic
is a self-limiting and benign process, as possible adverse
effects of colic on behavior and the quality of digestive
processes have been described, suggesting that colic is
a poorly understood phenomenon that is equally likely to
occur in breastfed and formula-fed infants [3].Different
feeding styles and crying can cause large amounts of
air to enter the gastric lumen, suggesting that excessive
aerophagy may be associated with colic. Abnormal
microbial colonization and fermentation processes in the
colon are another proposed source of excessive intestinal
gas production in infants and colic.

The aim of the study was to evaluate the comparative
relationship between the quality of microbial colonization
and the state of digestive processes in the intestine and the
development of colic in infants aged 2 weeks to 6 months
who were treated with antibiotics from birth to 5 months
of age, taking into account the clinical severity of colic
manifestations, by studying the comparative characteristics
of clinical and demographic indicators and the qualitative
results of fecal bacteriological examination.

Materials and methods

The study included 103 infants aged 2 weeks to 5
months, with a mean age of 2 months, who had a history
of antibiotic treatment.

Colic was diagnosed according to the Rome IV criteria
[5,6,7]. Infantile colic is a multi-etiological syndrome of
functional origin that disrupts the general condition of the
child and is characterized by prolonged episodes of crying,
anxiety, or irritability in a child under 5 months of age
that occur and disappear suddenly, cannot be prevented
or eliminated by the parents or a person responsible for
the child, and are not accompanied by manifestations of
developmental delay or other disease [8,9,10].

The study considered: the child’s age at the onset of
symptoms, the intensity and duration of crying, facial
expressions and behavioral changes during colic, sleep

disturbances, and the number of days per week with signs
of colic.

The infants in the study were divided into two groups
according to the severity of the clinical manifestations of colic.

The main group consisted of infants with severe colic
(n=43). In these children, signs of colic were observed
every day for a week, the duration of continuous crying
reached 3.5 hours, which was characterized by a grimace
of pain on the face according to the criteria of Hockenberry
MJ, Wilson D., 2011 — a bulge and vertical grooves were
visualized on the forehead, eyebrows were lowered,
brought together, eyes were tightly closed, nasolabial
fold was deepened, cheeks were raised, nose was dilated,
convex, mouth was open, square. The child cried with
a loud cry with short pauses of silence up to 10 minutes;
the child’s irritability, accompanied by pulling the legs to
the body during the day, exceeded 4 hours. During the night
the child woke up at least 5 times and showed restlessness.

Infants with mild clinical manifestations of colic
were included in the comparison group (n=34). In these
children, the duration of irritability did not exceed 3 hours;
the intensity of crying was moderate — a moderate cry
with pauses of silence for up to 30 minutes. Irritability
in children was observed for up to 2 hours, nocturnal
restlessness in the form of crying and waking was observed
twice during the night. Colic episodes in children in the
comparison group were observed on three days per week.

The infants received antibiotic therapy for the underlying
disease, i.e., infants in the main group were treated for
perinatal and intrauterine infections from 14 days of age
to one month; infants aged one month to six months were
treated for respiratory system diseases, such as acute
respiratory viral infection, acute bronchitis, pneumonia,
COVID-19; gastrointestinal diseases, namely functional
bowel disorders; nervous system pathology, such as
hypoxic-ischemic encephalopathy.

In the comparison group, infants were treated for acute
tracheitis and bronchitis. The average duration of antibiotic
therapy before the onset of colic in infants was 5 days.
Treatment of the underlying disease in the comparison
group was done at home, in contrast to the children in the
intervention group.

To achieve this goal, we performed macroscopic and
microscopic examination of feces, assessment of clinical
and anamnestic parameters: obstetric history, gestational
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age, sex, anthropometric data, medical history, nosologic
characteristics of diseases and treatment received by infants.

Descriptive and analytical statistics were used for
statistical analysis. Due to the non-Gaussian distribution
of the data obtained (checked with the Shapiro-Wilks test),
the mean values were presented as medians with 1st and
3rd quartiles (Me [25 %; 75 %]). They were compared
between study groups using the Mann-Whitney test (U).
Percentages are presented as proportions with the mean
arithmetic error (P+mr, %). To compare frequencies
between groups, Fisher’s exact test (F) was used for small
samples and Pearson’s test (X2) for larger samples. The
Tau-Kendall test was used to assess the correlation of
nonparametric and rank characteristics. The minimum

level of reliability of all data obtained was considered to
be p<0.05.

Research results and discussion

Infants in both groups were fed enterally. The analysis
showed a significant difference in the number of infants
who were breastfed naturally compared to the children in
the comparison group — 12 infants in the main group were
breastfed, while in the comparison group — 18, p=0.025.
There were no differences between the groups according to
the type of feeding: artificial and complementary feeding.
Artificial feeding: in the main group — 20 compared to the
comparison group—9, mixed: main group— 11, comparison
group—7 (Table 1).

Table 1
Basic anamnestic data of children in the study groups
Indicators Main group (n=43) Comparison group (n=34) p
Age, months 2,00 [0,70; 3,00] 2,00 [1,00; 3,00] 0,847
Gender
Man 29 (67,44+7,15 %) 24 (70,59+7,81 %) 0,767
Women 14 (32,56+7,15 %) 10 (29,41+7,81 %) 0,767
Severity of colic manifestations by the duration of periods of «unreasonable» crying (hours)
2h 3(6,98+2,88 %) 34 (100,00 %) <0,001
3h 16 (37,21+7,37 %) 0
3.5 hours 24 (55,81+7,57 %) 0
Feeding
Thoracic 12 (27,91+6,84 %) 18 (52,94+8,56 %) 0,025
Avrtificial 20 (46,51+7,61 %) 9 (26,47+7,57 %) 0,072
Mixed 11 (25,58+6,65 %) 7 (20,59+6,93 %) 0,607

There were no significant differences by age and sex:
in the main group 67.44 % of boys and 32.56 % of girls,
in the comparison group 70.59 % of boys and 29.41 %
of girls (p>0.05). In the main group more than half of
the children (55.81+7.57 %) showed «inappropriate»
crying for more than 3.5 hours and more than a third
(37.21+7.37 %) — 3 hours, while in the comparison group
all children (100 %) had «inappropriate» crying for less
than 2 hours (p<0.001). Crying is one of the first and
strongest forms of communication for infants who, at
an early stage of development, are not yet able to satisfy
their own needs. Through crying, a child informs parents
about various changes in its state of health, and therefore
it should not be ignored. Most often, crying is a reaction
to hunger, discomfort (e.g. a wet diaper), or parental
separation, and in this case, it stops when the child’s needs
are met, e.g. after feeding, changing a diaper, etc. However,
sometimes the child cannot be soothed after routine needs
and comforting are met and the crying continues for longer
than usual, which is most likely a symptom of colic [11].

Colic is a common manifestation of gastrointestinal
(GI) dysfunction, affecting 5-40 % of infants worldwide
and accounting for 10-20 % of pediatric visits in the
first weeks of life. [12,13,14]. The etiology of colic is
influenced by immaturity of the nervous system, sleep
disturbances, environmental hypersensitivity, sensory
overload, food allergies, lactose intolerance, GERD,
inflammatory changes in the Gl tract, increased serotonin
secretion, and intestinal dysbiosis (D. Jeremy et al., 2015;
V. Sung et al., 2014; A. Ali, 2012) [15].
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To evaluate the characteristics of qualitative and
quantitative results of fecal bacteriology and the clinical
course of colic in infants of the main and comparison
groups, aged 2 weeks to 6 months, who were treated
with antibiotics from birth to 5 months of age, taking
into account the clinical severity of colic, bacteriological
examination of a fecal sample was performed. The number
of microorganisms detected in the test material was taken
into account: titer of bifidobacteria and lactobacilli: 0- >10°
(normal), 1-10-10-57, 2- <10, total E. coli: 0-200-300
million/g, 1-300-1000 million, 2- >1 million, 3-<1 million;
lactose-negative E. coli: 0-10 % and less (normal),
1-20-30 %, 2->30 %; opportunistic enterobacteria: 0-absent,
1-one microorganism species, 2-two species, 3-three or
more species; enterococci: 0-10%-107, 1-108, 2-109 and
more; coagulase-positive staphylococci: 0-103, 1-10-1045;
2->10%, 3->107, fungi—0-103, 1-10-1045; 2->10°%, 3->10".
To determine the composition and characteristics of feces,
the stool sample was analyzed for the main elements of
feces, evaluated by microscopic examination, using a semi-
quantitative scale of 0-1: 0-detected, 1-detected.

The study revealed a decrease in the level of Escherichia
coli with altered biochemical properties (p=0.238) and
lactose-negative Escherichia coli (p=0.044) in two groups,
in children of the main study group, a decrease in the total
number of Escherichia coli in infants of group 3 by severity
of colic was observed—62.79 in contrast to the comparison
group 2.94, p<0.001. Our results indicate the presence of
a reduced indicator in the main group with severe colic,
overall p<0.001 (Table 2, Fig. 1).
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Table 2

Data on the level of E. coli contamination detected during the bacteriological examination of faeces in children
of the study groups (Pxmp, %)

Indicators. Main group (n=43) Comparison group (n=34) p Total p
0 3 (6,98+3,88 %) 9 (26,47+7,57 %) 0,019
. 1 8 (18,60+5,93 %) 11 (32,35+8,02 %) 0,165

Total number of E. coli 2 | 5 (11,63+4,89 %) 13 (38,24+8,33 %) 0.006 | <0001
3 | 27 (62,7947,37 %) 1 (2,9440,90 %) <0,001
Escherichia coli with altered 0 41 (95,35+3,21 %) 29 (85,29+6,07 %) 0,128

biochemical 1 1(2,3341,13 %) 5 (14,7146,07 %) 0,044 0,238
properties. 2 1(2,33+1,13 %) 0 0,371
0 | 22(51,1647,62 %) 10 (29,41+7,81 %) 0,054

Lactose-negative Escherichia coli 1 11 (25,58+6,65 %) 21 (61,76+8,33 %) 0,001 0,044
2 10 (23,26+6,44 %) 3 (8,82+4,36 %) 0,093

70
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0 0
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18.60
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1 2
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38.24
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B Comparison group

Fig. 1. Distribution of the total number of E. coli in faeces in children of the study groups (%)

Note: * — there is a significant (p<0.05) difference with the comparison group

Analyzing the following indicators of conditionally
pathogenic flora of bacteriological examination of feces,
a significant decrease in bifidobacteria and lactobacilli
was observed in all infants of the main group, in total
p<0.001. There was a significant activation of opportunistic
enterobacteria 65.12 % and enterococci in the main group

83.72 %, in the comparison group —38.24 % (two types of
microorganisms were observed). Significant activation of
enterococci was observed in one child due to extremely
severe course of colic, 1 to 0, (p=0.371), overall p<0.001.
We observed the detection of coagulopositive staphylococci
in the infants of the main group, p<0.001 (Table 3).

Table 3
Other indicators of fecal bacteriological examination in children of the study groups (Pxmp, %)
Indicators Main group (n=43) | Comparison group (n=34) p Total p
0 0 1 (2,9440,90 %) 0,258
Enterobacteriaceae opportunistic 1 2 (4,65¢2,21 %) 17 (50,00:8,57 %) 0,001
pathogens 2 3 (6,98+3,48 %) 14 (41,18+8,44 %) <0,001 | <0,001
3 10 (23,2616,44 %) 2 (5,88+2,04 %) 0,037
4 | 28(65,12+7,27 %) 0 <0,001
0 4 (9,30+4,43 %) 13 (38,24+8,33 %) 0,002
Enterococci 1 2 (4,65+2,21 %) 8 (23,53+7,27 %) 0,014 | <0,001
2 36 (83,72+5,63 %) 13 (38,24+8,33 %) <0,001
3 1(2,33+1,13 %) 0 0,371
1 0 8 (23,53+7,27 %) 0,001
Bifidobacteria 2 0 26 (76,47+7,27 %) <0,001 | <0,001
3 43 (100 %) 0 <0,001
1 0 22 (64,71+8,20 %) <0,001
Lactobacilli 2 0 12 (35,29+8,20 %) <0,001 | <0,001
3 43 (100 %) 0 <0,001
Coagulopositive staphylococci 1(2,33£1,13 %) 11 (32,35+8,02 %) <0,001
Fungi 9 (20,9346,20 %) 1 (2,9440,90 %) 0,036
Non-enzymatic gram-negative rods 2 (4,65+2,21 %) 0 0,203
Haemolytic Escherichia coli 0 1 (2,94+0,90 %) 0,258
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Analyzing the indicators of opportunistic enterobacteria,
there was a significant activation in infants of the main
group — 65.12 % with severe colic, which corresponds
to the fourth stage of dysbiosis [9], with a tendency to
decrease in infants with uncomplicated dysbiosis, which
corresponds to the third stage —23.26 %, the second —6.98,
and the pre-shy — 4.65 %. In contrast to the indicators in
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20
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® The main group
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the infants of the main group, the indicators in the infants
of the comparison group indicated the presence of mild
colic corresponding to the first (50.00 %) and second
(41.18 %) stages of dysbiosis, changes in microflora
indicators corresponding to the third stage of dysbiosis
were 5.88 %, and no signs of the fourth stage of dysbiosis
were detected (Fig. 2).
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Fig. 2. Distribution by the degree of fecal contamination with opportunistic enterobacteria in children
of the study groups (%)

Note: * — there is a significant (p<0.05) difference with the comparison group

Analyzing the coprogram indicators, the reaction of
the infants’ feces was acidic, p<0.001. Of the total number
of subjects in the main group (81.40 %) had neutral fat
in stool samples, fatty acids were detected (67.44 %),
p<0.001. We observed the presence of iodophilic flora in
the children of the main group 88.37 compared to 61.76 %
(p=0.008), the presence of soap 88.37 % in the main group

and 26.47 % in the comparison group (p<0.001) and mucus
83.72 % in the main group and 0 in the comparison group,
p<0.001 (Table 4, Fig. 3).

The results of our microbiological study show that
an imbalance in the intestinal microbial landscape is
a predictable source of excessive gas formation and clinical
manifestation of colic.

Table 4
Indicators of the coprogram in children of the study groups (Pxmp, %)
Available substances Main group (n=43) Comparison group (n=34) p
Fecal reaction 24 (55,81+7,57 %) 0 <0,001
Neutral fat 35 (81,4045,93 %) 1(2,94+0,90 %) <0,001
Fatty acids 29 (67,44+7,15 %) 9 (26,47+7,57 %) <0,001
lodophilic flora 38 (88,37+4,89 %) 21 (61,76+8,33 %) 0,008
Extracellular starch 5 (11,63+4,89 %) 0 0,048
Yeast-like fungi 5 (11,63+4,89 %) 0 0,048
Soaps 38 (88,37+4,89 %) 9 (26,47+7,57 %) <0,001
Mucus 36 (83,72+5,63 %) 0 <0,001
Detritus 2 (4,65+2,21 %) 0 0,203

lodophilclora T = 5837
61.76
Soaps — 88.37
26.47

Mucus

— 83.72

Neutral fat — 81.40
2.94
Fatty acids F 67.44
26.47

0 20

B The main group

40 60 80 100

m Comparison group

Fig. 3. Main indicators of the coprogram in children of the study groups (%) (There is a significant
(p<0.05) difference with all indicators of the comparison group)
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Conclusions

1. The results of our microbiological examination of
feces are consistent with the fact that an imbalance in the
microbial «landscape» of the intestine is a predictable source
of excessive gas formation and a vivid clinical manifestation
of colic in infants with a history of antibiotic therapy.

2. Infants with severe clinical course of colic differed
from infants with mild colic in the severity of colic
manifestations by the duration of periods of «causeless»
crying (h): in the main group, more than half of the
children (55.81+7.57 %) had grade 3 and more than a third
(37.21+7.37 %) had grade 2, whereas in the comparison
group, all children (100 %) had grade 1 (p<0.001).

3. In infants with severe colic, bacteriological
examination of feces showed a significant decrease in
bifidobacteria, lactobacilli, Escherichia coli, which in turn
led to a significant activation of opportunistic enterobacteria
and enterococci, and the presence of iodophilic bacteria in
the coprogram indicated that colic is a type of functional
digestive disorders, fermentative dyspepsia, in particular,
in infants aged 2 weeks to 6 months., who had a history of
antibiotic therapy.

4. Asignificant difference between the indicators of the
coprogram in children of the study groups was obtained,
namely, the reaction of the feces in infants was acidic,
p<0.001. Of the total number of subjects in the main group
(81.40 %) had neutral fat in stool samples, fatty acids were
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OCOBJHUBOCTI MIKPOBHOI KOJIOHIBAIIl KHIIEYHUKY MPU KOJbKAX Y HEMOBJISIT, BAHAMHE3I
SAKUX BYJIA AHTUBIOTUKOTEPAIIISA
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JIbBiBChKMIT HaiOHAJIBLHUN Mequ4HMIi yHiBepcuTeT iMeni Jlanuia lanunnbkoro
(m. JIbBiB, Ykpaina)

Pesrome.

JlocmikeHH s, IPUCBSYEH] IPoOIeMi KOIBOK y HEMOBIIAT, TOKa3yl0Th HEOAHO3HAYHICTh Y BUCHOBKAX IIOZO X €TioNoril, marore-
He3y, JIarHOCTHKH Ta MEHEKMEHTY. BoHNM cBiguarh 1mpo Te, 0 KOJIBKH 3aJINIIAIOTHCS aKTyaIbHOIO TEMOIO JUIS TIOJAIBIINX JOCIII-
*KeHb. ExcriepuMeHTabHi JaHi He MiITBEPIKYIOTh TBEPIXKEHHS PO Te, [0 KOJIBKH € CaMOOOMEKYBaJIbHUM i O3MEYHUM HPOIIECOM.
HaBmnakwu, onrcani MOXJIMBI HACIIiIKU BIUTUBY KOJILOK HA ITOBEJIIHKY Ta SIKICTh TPABJICHHS, IO IOPYIIYIOTHCS, CBITYATh PO Te, IO 1e
MaJIOBUBYECHHUH (peHOMEH.

Merta goc/IiTKeHHs . OLIHUTH HOPIBHSUIBHUI 3B’ 30K MIXK SIKICHOIO MiKpOOHOIO KOJIOHI3AI[I€I0 Ta CTAHOM IIPOLECIB TPABJICHHS Y KH-
IIEYHHKY 1 PO3BUTKOM KOJIFOK Y HEMOBIISIT BIKOM Bifl 2 TIDKHIB JI0 6 Mic, SIKUX JTIKyBaJIM aHTHOI0THKaMU B IIEpioJl BiJ HAPOKEHHS JI0 5
MIC BiKY, 3 ypaxXyBaHHSIM KJIiHIYHOT BaKKOCTI IIPOSIBIB KOJIBOK, IIUISIXOM BUBUCHHS ITOPIBHSIIBHUX XapaKTCPHCTHK KIIIHIKO-eMOTrpadidHIx
TIOKA3HMKIB Ta SIKICHUX PE3yJIbTaTiB 0aKTepioNIOriIHOTO JOCHTIKEHHS Kally.

Marepianu i MeToau T0CTiTKeHHS. Y TOCIIDKCHHI, B sike Oyino 3airydeHo 103 HeMOBJISIT 3 KOJIbKaMH, 1iarTHOCTOBAaHUMH 32 PHMCh-
KAMH KpuTepismu |V, BIKoM 3 2-X TIDKHIB XKATTS 10 6 MicsIiB, cepeaHii Bik 2 MicsIi, B aHAMHE31 SIKUX OyJI0 JIiKyBaHHS aHTHO10THKAMH.
OcHOBHY TpyIty chOpMyBaId HEMOBIISITA 3 BaXKKUM I1epe6iroM koiabok (N=43), HeMOBIISITA 3 JISTKUMHU KJITHIYHIMH HPOSIBAMH KOJIBOK
yBiliiK B Tpymy nopiBHsHH (N=34). Bu3Havaiu 0coOIMBOCTI MiKpOOHOI KOJIOHI3aIli KHIIEYHHKY Ta (DYHKI[IOHAIBHOTO CTaHy TpaB-
JICHHSI 33 pe3y/IbTaTaMi BHBYCHHS KOIPOTPaMU IIPH KOJIbKax. JUJIst JOCATHEHHS MOCTABIEHOI METH HAMH IIPOBEACHO MAaKPOCKOIITHE
1 MIKpOCKOITI9HE JTOCIPKEHHS Kally, OIIHKY KITiHIKO-aHAMHECTUYHHX MTOKA3HUKIB. aKyIIepchKOro aHaMHe3y, TepMiHy TrecTaii, crari,
AQHTPOIIOMETPUYHHUX TAHUX, aHAMHE3y 3aXBOPIOBAHHS, HO30JIOT1YHOT XapaKTePUCTHKH 3aXBOPIOBAHb T OTPUMAHOTO HEMOBIISTAMH
JIIKyBaHHS.

Marepianu my0Omikarii momo o0cTexeHHs, JJabopaTOPHUX 1 HAYKOBHUX JOCII/UKEHb Ta JIIKyBaHHS XBOPHUX BiAMOBITAIOTH HOPMaM
010€THKH, 110 3aCBITYEHO BUCHOBKOM KoMicii 3 GioeTnky JIEBIBCHKOTO HAI[IOHAILHOTO MEMYHOTO yHiBepcuTeTy iMeHi Jlanmna ["ann-
1pkoro (mporokon Ne 1 Bix 25.01.2021 poxky). Marepiaiiu my6uikarii om0 J10TpUMaHHs €THYHHX Ta MOPAIbHO — IIPABOBHX IIPHHIINIIIB
IIpY BUKOHAHHI POOOTH BiJIIOBIIAI0OTH HOpMaM O10ETHKH, IO 3aCBITYEHO BUCHOBKOM KoMicii 3 6ioeTnku JIbBIBCHKOTO HANiOHAIBLHOTO
MeauYHoro yHiBepeutety imeHi Januia Fanuipkoro (mpotokosn Ne 3 Bix 18.03.2024 poky).

IndopmoBana nmucpMoOBa 3rozia Bijt GaTHKIB MaieHTIB Oyia OTpUMaHa Hepe MOYaTKOM JOCIIKEHHS 3 PO3’ICHEHHSIM METH, 3aBIaHb
Ta METOMIB J1abopaTtopHOro gociikeHHs. CTaTHCTHYHUH aHai3 IPOBOAMIN 3 BUKOPUCTAHHSIM METOAIB OIHCOBO] i aHANITHYHO CTa-
THCTUKH. Y 3B’S3Ky 3 HErayCiBCHKHM PO3IOJIIIOM OTPHMaHHX JaHuX (IepeBipka 3a nornomororo kputepito [amipo-Binkca) cepenni
BENIMYMHY MOJIaBaJIH K Metiany i3 1 Ta 3 kaptuiisamu (Me [25 %; 75 %]). Ix nopisHsHHS Mik 10CHTiKYBAHUMH IPyHTaMHU TIPOBOIMIIN
3a jionomoror kputepito Manua-Yirai (U). BifcOTKOBI MOKa3HUKH MPECTABICHO Y BUNISI YACTOK 13 CEPEIHBOI0 apU(PMETHYHOIO
noxu6koro (Pxmp, %). st HOPIBHSAHHS 4acTOT y IpyIax 3acTOCOBYBaJIU To4HHH Kputepiil Dimepa (F) y Mmanux Bubipkax Ta Kputepii
IMipcona (X?) y 6inbiux Bubipkax. JJist OMiHKH KOPEIALii HeapaMeTPHYHNX i PAHTOBHX XapaKTEPHCTHK BUKOPUCTOBYBAIM KPUTEPiit
Tay-Kengana. MiHIMaIbHIM 3HaUCHHSIM JIOCTOBIPHOCTI YCiX OTpUMaHuX JaHuX BBakanu p<0,05.

Komrreke mociikeHb MPOBEAEHO y MeXaX BUKOHAHHS 3aIIAHOBAHUX TEM HAayKOBO- JIOCTIJHHUX poOiT kKadenpu nemiarpii i He-
onarosorii ®ITIO JIpBiBChKOTO HalliOHAIBHOTO MeauuHOro yHiBepcutety (JIHMY) im. anuna anuipkoro: « BUBYCHHS BILIMBY
€KOJIOTOCOLIJIBHAX Ta MIKPOSKOCONIAIbHUX YHHHUKIB Ha PO3BUTOK MATOJIOTIYHOTO CTAHy Y AiTeH IIIIXOM YJOCKOHAJICHHS METO/IIB
PaHHBOI [[IarHOCTHKH, JIiKyBaHHs, podinakruxn» (2019-2023, Ne neprxaBHoi peectpaii: 0114U000108).

Pe3yabraTn. PesynsraTn IpoBejeHOr0 HaMU MiKpOOIOIOTIYHOTO JOCIIHKEHHS Kaly y3TOUKYIOIOThCS 3 THM, IO MOPyIIeHHS Oa-
JIaHCY MIKPOOHOTO «IIeH3a)Ky» KHIIEUHHKY € Iepen0dadyBaHuM PKEPEIOM YTBOPEHHSI HAMIPHOT KITBKOCTI I'a3iB Y HbOMY Ta SICKpaBol
KIIHIYHOT MaHi(ecTanii KoJIbOK Y HEMOBIIST, B aHAMHE31 SIKUX Oyia anTHOioTHKOTeparis. HeMOBIAT 3 BaXKKUM KIIIHIYHAM I1epedirom
KOJIbOK ITOPIBHSTHO 3 HEMOBIISITAMH, KOJIBKH Y SIKUX MaJIH JIETKHH 1epeOir, Biipi3HsIa TSHKKICTD TPOSBIB KOJIBOK 338 TPHBAJIICTh MEPioIiB
«Oe3MPUYNHHOrO» 1J1ady (roi.): B OCHOBHIH rpymi Oiibiie nonosunu aitei (55,81+7,57 %) manu 3 cTymiHp TSHKKOCTI Ta OiibIie
tperunu (37,21+7,37 %) — 2 cryniub, ToAl K y TPy nopiBHAHHS B ycix giteit (100 %) Oyna 1 crynidb TskkocTi crany (p<0,001).
YV HEMOBIIAT 3 B&XXKHM IIepeOiroM KOJIbOK MPH OAKTEPioIOTiTHOMY JOCIIKEHH] KaIy CIIOCTepiranocs 3HauHe 3MeHIIeHHs 0idinobak-
Tepii, TakToOanmI, KHIIKOBOI IMAINYKY, 1[0 y CBOIO Yepry, 00yMOBIIIOBAJIO CYTTEBY aKTUBI3aIlil0 YMOBHO-IIATOTCHHIX SHTEPOOAKTEPiit
Ta EHTEPOKOKIB, a 3 TIPUCYTHICTIO B KOIpOTrpaMi Hono(impHIX OakTepiil Bka3yBalo Ha Te, IO KOJIBKH € PI3HOBHAOM (yHKITIOHATBHIX
po37aiB TpaBIeHHS, OPOIMIBLHOI UCIICTICT, 30KpeMa, Y HEMOBIIST BIKOM BiJT 2 THIK 70 6 Mic., B aHaMHE31 SIKHX Oyia aHTHO10THKOTepa-
mist. OTpUMaHO TOCTOBIPHY PI3HUIIO MK ITOKa3HUKAMH KOIIPOTPaMH Y JTeH JOCHIIIKYBaHHUX IPYII, @ CaMe PeaKIlis Kalry y HEMOBIIST
Gyna kucia, p<0,001. I3 3aranpHOT KiIBKOCTI TOCHIKyBaHUX 0¢i0 aiti ocHoBHOT rpynu (81,40 %) mMaiu HelTpaabHUN KU y 3paskax
BUIIOPOJKHEHB, BHSBIICHI )UpHI kucnotu (67,44 %), p<0,001. Crocrepiranu HasiBHICTb #010]iTbHOT (IOPH y HEMOBJIAT OCHOBHOI
rpynu 88,37 BigHocHo 61,76 %, (p=0,008), HasiBHi Muia 88,37 % B ocHOBHIH rpymi Ta 26,47 % — y nopiBasuibHiil (p<0,001) ta ciuzy
83,72 % B ocuosHilt Ta 0 B rpymni nopisusaus, p<0,001. L1i nani cBigyarh Ipo BiAMIHHOCTI B IIpOIecax TPABICHHS, 3MIHN y CKIaii
MIKpOOIOTH Ta HEJOCTATHICTh MEepeTPaBICHHS B TOHKII KU, 0 Iepeaye OpoAmIbHii aucnencii. Pe3yiasTaT mpoBeseHoro HaMu
JIOCITIJDKSHHSI TOTIOBHIUIIM JJaH1 TIPO Te, 110 ITATOJIOTiYHa MiKpOOHa KOJIOHI3AIis Ta (hyKIiOHATIbHI IIOPYIISHHS MIPOIECiB TPABICHHS Y BCIX
BIJ/IIIaX KUIICYHUKY CIIPUSIOTH IiJICHIICHHIO ITPOLECiB OPOIIHHS B TOBCTOMY KHIIICYHUKY Ta € TIepe10adyBaHIM JHKEPEJIOM HAIMIPHOTO
YTBOPEHHSI KHIIIKOBUX ra3iB y HEMOBJIAT i MaHi(ecTamii koapok. [Toganbi 1ocmipKeHHs 3 BUBYEHHS TaTOT€HETHYHNX MEXaHi3MiB KO-
JIOK 1 BU3HAYEHHS IPUYUHHO-HACIIIKOBOTO B3a€MO3B 13Ky MiXkK €TiOIOTIYHIMH YHNHHHKAMH 1 SICKPaBICTIO KJIIHIYHUX MIPOSIBIB KOJIBOK,
3 ypaxyBaHHSIM BIUIMBY aHTHO10THUKOTEpaIIil B IepIi 5 MiCAIiB XKUTTSA Ha MIKpOOiOM KHIIIEYHUKA, JO3BOJIUTH PO3POOIISATH epeKTHBHI
cTparerii Npo(LIAKTHKH Ta JTIKyBaHHS KOJTbOK y HEMOBIIAT.

BucnoBku. 1. Pesynsratn nmpoBeseHOro HaMH MiKpOOIOIOTIYHOTO JIOCTI/PKCHHS Kally y3TOKYIOIOTECS 3 THM, IO HOPYIICHHS
OaaHcy MiKpOOHOTO «IIei3a)Ky» KHIIIEUHHKY € MependadyBaHUM PKEPEIOM YTBOPSHHSI HAIMIPHOT KITBKOCTI I'a3iB y HOMY Ta SICKPaBoi
KIIHIYHOT MaHiecTarii KOJIbOK Yy HEMOBJISIT, B aHAMHE31 SIKUX Oylla aHTHOI0THKOTEepartis.
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2. HemOBIAT 3 BaXXKUM KIIIHIYHUM IIepeOiroM KOJIHOK, HOPIBHSHO 3 HEMOBIISITAMH, KOJBKH y SIKHX MallM JIETKHi mepebir, Biapi3-
HSUTACs! TSDKKICTIO TPOSIBIB KOJIBOK 32 TPHUBAJICTIO MEPiofiiB «Oe3MPpUUMHHOrO» T1ady (Toj): B OCHOBHIM rpyri Oijblie MOJOBUHHM JIiTel
(55,81+7,57 %) manu 3 crymiHp TSDKKOCTI Ta Oinbiie Tpetrsu (37,21+7,37 %) — npyry, Toxi sk B rpyri opiBHsAHHS B ycix aiteit (100 %)
Oyna 1 ctymise TspkkocTi crany (p<0,001).

3. Y HEeMOBIIAT 3 BaXXKHUM I1epediroM KoJIbOK IPpH OaKTepioNoriTHOMY JOCIIIKEHH] KAy CIIOCTEepiranxocs 3HadHe 3MEHIICHHS
6ichimobaxTepiif, TakTOOAIHII, KUIIKOBOT MAIMYKH, 110, B CBOIO YEpPry, 3yMOBIIIOBAJIO CYTTEBY aKTHBI3AIliI0 YMOBHO-IIATOTCHHHUX EHTE-
pobaxTepiii Ta EHTEPOKOKIB.

4. OtpuMaHO JOCTOBIPHY Pi3HHIIO MiX ITOKa3HIKAaMH KOIIPOTPaMH y iTeH JOCTIPKYBaHUX TPYII, @ caMe PEeakIlis Kalxy Y HEMOBIISIT
Oyra kucia. 13 3aranbHOT KiTBKOCTI TOCTIPKYBaHNX 0Ci0 OCHOBHOI IPYIH MaJIM HEUTPAJILHUH JKUP y 3pa3kaxX BUIIOPOKHEHbB, BHSBIICHI
JKUPHI KACJIOTH, HasiBHA HomodinbHa dropa, Muiia ta cinu3. Ll nani cBimyaTh mpo BiIMIHHOCTI B IIpoIiecax TPABJICHHS, 3MIHU Y CKIIaJi

MIKpOOI10TH Ta HEJJOCTATHICTh TIEPETPABJICHHS B TOHKIH KHIIIII, 1[0 TIepey€e OpOIIITBHIN AUCTICTICIT.
Ku1ro4oBi cj10Ba: nemopnaTa; KoNbKH; MikpoGHa KOJOHI3AIlisl KHIIEYHHUKY.
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KOMIIJIEKCHE JIIKYBAHHS IEPUAHAJIbHOI
XBOPOBU KPOHA V JITEN

0. M. I'opoamiox*, /1. C. Coneiiko?,
K. M. lllamposa*, H. I1. Coneiixo®

HanionanbpHuii yHIBEpCUTET OXOPOHH 310pOB’sT YKpaiHn
imeni IT. JI. Hlynuka' (m.Kuis, Ykpaina);

BiHHMIBKHI HaiOHAIBHUH MEIWYHUN YHIBEPCUTET

im. M. 1. TTuporosa?,

KHIT «Binnuipka obnacHa AUTsYa KIHIYHA JTIKApHS
BinHuupkoi o6nacHoi Pagn»®

(M. Binnuns, Ykpaina)

Peztome

Mema pobomu — yoocrkonanens 1ikysanohoi makmuxu npu nepuananvhit XK y oimeti 3 Memoro nokpawenus pesyiomamis
NIKYBAHHSA WAAXOM BUKOPUCTIAHHA MYTbMUOUCYUNITHAPHO2O KOMOIHOB8AH020 NIOX00Y 3 3ACMOCYBAHHAM MAIOIHEAZUBHUX
Xipypeiunux Memooux ma KOHCep8amueHoi mepanii.

Mamepianu ma memoou oocnioxcenusn. Ilpoananizosani pesyiomamu OiaeHOCMUKU, JIIKYBAHHSI MA CROCMEPENCEeHH s
12 nediampuunux nayienmis iz nepuanairvnoio XK. Bcim nayienmam 30iticHiosascs 30ip ckape, AHaMHeCmudHux Oanux,
BUKOHYBANIOCH 1aDOpamopHe, (QizikanvHe ma HeoOXiOHi IHCMPYMEHMAIbHI Memoou OOCIIONCEHH MA MOPEONLOSIUHE GUBHUEHHS
3paskie kainiuno2o mamepiany (MKanun BUOGREHUX HOPUYEBUX X0OI8, NOLINIE, NPAMOKUWKOBUX KPURM, KOHOULOM mowo). Ilpu
nocmynjieHHi y nayienmia 00Cai0HCY8AHOL epynu GUPAXOBYEANU 3SHAUEHHS NOKA3HUKIG TeUKOYUMAPHO20 THOEKCY THMOKCUKAYIl
(VIII) ma cemamonoziunozo nokasnuxa inmokcuxayii (I'TTI).

Y pobomi suxopucmani 3a2aneHONPULIHAMI MEMOOU CIMAMUCIIUYHOT 00POOKU OAHUX MEOUKO-OI0N0TUHUX OOCTIONHCEHD.

Pesynvmamu ma ix o6206openns. Y docniocysanii epyni 66,7 % cxranu xnonuuxu, 33,3 % — disuamra. ¥ 25 % xeopux
XK oiaznocmosana y siyi 2-12 poxis, y 75 % — 13-15 poxie. I1io uac cocnimanizayii 6ci nayieHmu manu ckapeu ma J0KAIbHY
CUMNMOMAMUKYy, xapaxmephy 013 nepuanaivioi XK 6ionogionoi noxanizayii, 3Haxo0unucs 8 msjickomy cmaui abo cmaui
cepedHboi msackocmi 3 o3Hakamu iHmoxcuxayii. ¥ 75 % xeopux susHauenuti wupoxuti cnekmp nosaxuukosux npossie XK.
Cepeoni 3nauennst nokaznuxie JII ma I'TTI cknanu 4,26 ma 6,82. V scix nayicnmie susnauena Has8Hicmb aneMmil, 1etikoyumaosy,
niosuwenns LIIOE, pisns C-peaxmuenoco 6inka, hekaibroeo KalbnpomeKmumy, 2inoarvoyminemii, cinep-y-enooyninemii (1gG),
oucbakmepiosy kuweunuka iz kononizayiero Candida albicans. Heobxione ¢izuxanvno-incmpymenmanvhe obcmexcens, Ol
BUSHAYEHHS AHAMOMII NEPUAHATbHUX YPAXCeHb, 30IUCHI0BANOCH NIO aHecme3i€r. [{PeHyS8anHs pO3KPUMUX SHIIHUX 802HULY
ma Hopuyesux x00ig 30IUCHIOBANOCH NEPMAHEHMHOI0 OPEHYIOUOI0 Ti2amypolo i3 NOOAIbUUM 6udaieHHsam yepes 3-6 micsayis
3a BIOCYMHOCMI 03HAK 3ANANIeHHs MA BUHAYEHHS 3A20EHHA ypadceHol Oinanku. [Ipusnauenus ma Kopekyis cneyu@iynoi ma
npomupeyuousnoi mepanii XK, anemii, 1abopamopHno-niomeeportcenux 3anaibHux 3mi, OlEmuyHo20 Xap4yeans 30iliCHIO8AIOCH
CYMICHO 3 24CmMpOeHmeposio2oM, 2emMamoio2om ma iMyHoI020M. Bci nayienmu KoHCy1bmosani ceHemuKom.

Bucnoexu.

1. Illepesaorcna kinvkicms sunaokis nepuaranvroi XK y oimeti npunadae na nionimxosuti 6ik —15 % nayienmie 0ocnioscysanoi
epynu manu ik 13-15 poxis.

2. Jliaeznocmuunuil nowlyx ma aikyeaibHutl npoyec npu nepuaraivHit popmi XK y dimeil nompebye mynomuoucyuniiHapHoeo
nioxody 3a yuacmi eacmpoeHmepono2a, Oumsyo2o xipyped, 2emamonoad, 2eHemuka, iMynonoza, mopgonoea mowo. Haenao
3A3HAUEHUX Cneyianicmie 3a NayieHmom, 3 Memor c8oe4dcHol kopekyii npossie XK, mae 30ilicHio8amucy K npu cmayioHapHomy,
max i amOyIamopHoOMy JIKYEAHHI.

3. V nixyeanni oimeil i3 nepuananvnoro XK nepesaza mae nadasamucs MaioiH6a3USHUM MEMOOAM, a4 He A2PeCUSHUM
XIpYp2IuHUM 6MPYYaAHHAM.

4. Xipypeiune nikyeannsa 0oyinvue y GUNAOKAx CKAAOHUX BUCOKUX PEKIMONEePUMOHealbHUX HOPUYb, Npu HeegheKmueHocmi
cneyugpiuHo020 KOHCEeP8amugHO20 TKYEaAHHSL.

5. Bukropucmanus cemoHHUX OpeHaxicia 6 XipypaiuHomy aikyeanui nepuananvroi XK y oimeil, 6 HOEOHAHHI I3 NAMOLEHEMUUHOK
KOHCep8amueHolo mepani€eio, npu3go0ums 00 3a20€HH NePUAHATbHUX YPAHCEHb, CKOPOUEHHA MEePMIHI8 CMayioHapHo20
JIKYBAHHS, NOKPAWEHHS AKOCMI JCUMIMA NAYIEHMIE.

Knrwuoesi cnosa: oimu; nepuananvna xéopoba Kpona; diaznocmura; cemonni Openaici; KomMniekche iikyeanHs.

BeTtyn

XBopoba Kpona (XK) — xpoHiuHe peruauByrode 3a-
XBOPIOBAHHSI IIUTyHKOBO-KHUIIIKOBOTO TPAKTY HEYTOUHEHOT
€TIOJIOTI, SIKe XapaKTePU3yEThCs IPOrPECYIOUUM TPAHCMY-
paJIbHUM CErMEHTAPHHUM 3aMaJICHHSIM OyJb-SIKOTO BIIJTLTY
HIKT Ta npu3BOIUTH 10 PO3BUTKY JIOKATBHHUX 1 CHCTEMHHX
yeknagaens [1,2,3,4]. V nopocnux, aiTei i miiiTkis me-
puanaibHa gokaiizamis XK, 1o 3ycrpivaerscs y 25-80 %
BUIIAJIKIB, 3HAYHO IOTIpIIIy€ Mepedir 3aXBOPIOBaHHS, 3HHU-
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KY€ SKICTh )KUTTSI MALIEHTA Ta IPU3BOAUTH 0 1HBAIIIM-
3yHOYMX HacTiaKiB [5,6].

VY 1932 poui Crohn B. B. Bmepiiie HajaB OMUc BuU-
MaJIKy 3aXBOPIOBaHHS Yy Mi/yTiTKa, a yepe3 10 pokiB mosi-
JoMuB 1po 48 criocrepexenb. BiH BU3HAYMB HasBHICTh
KUIIKOBUX CTPUKTYP Ta HOpHILb y nanieHTiB i3 XK, npore
nepraHalibHI POSIBU 3aXBOPIOBAHHS B ITyOJIiKallii He 3ra-
nayBanuch [7]. Tepium gocimifHUKoM M€l mpobiemu OyB
Bissell A. D., sikuii BU3HAYUB 3B’ SI30K MiK «perioHaib-
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HUM eHTepuToM» 1 nepuananpHor XK [8]. 3a nanumu
Gray B. K. Ta cmiBaBTOpiB, IIpN HasIBHOCTI aKTUBHOI
¢dopmu abnominansHoi XK, nepnananbHi ypakeHHsT MO-
KyTb OyTH O€3110CcepeHIM MTPOSIBOM JTUCTAILHOTO KOJIITY.
e cBiguuTh TIpO TE, 1m0 JoKami3alis XK y TOBCTIH KU
JIOCUTD YacCTO CYyNPOBOKYETHCS TepHaHaIbHUMH ypa-
xeHHsaMmu [9]. HaBeneHi kimiHiYHI cioCTepeKeHHs], B MO-
JANTBIIOMY, OyIH TiATBEPHKEH] MOBITOMICHHSIMHA 1HIITIX
nocmigaukis XK ta kmininucris [10,11,12].
AKTyaspHICTh Npooiemu nepuanansaoi XK o0ymoBieHa
BIZICYTHICTIO 3arajibHOI YHI()IKOBaHOI TAKTHKH JTiKyBaHH,
Y3TOJDKEHOT METMKaMEHTO3HO] Tepartii, CIiBBIHOIICHHM
TIO3UTHBHOTO TEPATIEBTUIHOTO EPEKTY Ta MOKIIMBHX yCKIIAI-
HEHb TPUBAJIOTO NMPUHOMY Mali€eHTaMH MTPOTHU3AMATbHUX,
TITIOKOKOPTHKOITHHX, IMyHOMOJIGITIOIOUMX TIPENaparis, Biji-
CYTHICTIO JI0Ka3iB e()eKTUBHOCTI 3aCTOCYBaHHs Oionpemnapa-
TiB, HEZIOCTATHICTIO HAyKOBOT'O Ta KIIIHIYHOTO OOTPYHTYBaHHS
3arpOTNIOHOBAHUX METOAIB XipyprivHoro JlikyBaHHs. HeoOxix-
HICTh PO3yMiHHS JIIKAPCHKHX B3a€EMO/IiH Ta MOOIYHUX e(heKTiB
MeJMKaMEHTO3HMX TpeTapaTiB MaloTh JIOBOANTH TIPAKTHY-
HUM JIiKapsiM Oe3MpelieICHTHY 3HAYYIIICTh TICHOT B3a€MOIIT
MIX Xipypramy Ta TepareBTaMu JUlsl ONTHUMI3amil JIIKyBaHHS
xBoporo i3 XK [17]. Ha 1ieii yac kopuctb Ta eheKTHBHICTh
METOJIIB JIIKyBaHHS aKTUBHO JOCII/KYETCSI Ta 00rOBOpIO-
eTbest (paxiBIsIMU B ychoMy cBiTi, a XK BiHOCHTBCS 10 3a-
XBOPIOBaHb, JIIKYBaHHS SIKMX BUKJIMKA€ 3HaYHI MPaKTUIHI
TPYAHOL Y TpakTH4HKX Jiikapie [13,14,15,16]. JlikyBaHHs
XKy niteii € TpuBanMM, MarepiaibHO-BUTPATHNAM, TIOTPEOye
(yHIaMEHTaIILHOT TEOPETUYHOT IATOTOBKH (DaxiBIIiB Pi3HHUX
npodiNiB Ta MOTYKHOI MaTepianbHO-TeXHIYHOT 0a3u [17].

MeTta pocnigXeHHs — y10CKOHAJICHHS JIIKYBaJIbHOI
TaKTHKU NpH nepuanainbHid XK y gitei 3 MeToro mokpa-
LICHHS PE3YJIbTATIB JIKyBaHHS HIISIXOM BUKOPUCTAHHS
MYJIBTHANCIUIIIIIHAPHOTO KOMOIHOBAHOTO ITiJIXO/Y 3 3a-
CTOCYBaHHSIM MaJIOIHBAa3UBHHX XIPYPriuHUX METOIHK Ta
KOHCEpBaTHBHOI Tepartii.

MaTepian Ta meToamn pocnigxeHHs. B podoty
BKJIFOYCHI PE3yJIbTaTh J1arHOCTUKH, JTIKyBaHHs Ta CIIOCTe-
pexeHHst 12 malieHTIB TUTSY0ro BiKy i3 HepHaHaIbHUMHU
ypaXeHHsIMH, 1110 BUHUKIU Ha 11 XK. Beim mamientam
3I1HCHIOBABCS 30ip CKapr, aHAMHECTHYHUX JaHHUX, BUKOHY-
BaJIOCH (pi3uKaIbHE, JTab0opaTopHe Ta HEOOXIHI SHI0CKO-
MiYHI, PEHTICHOJIOTIYHI MeToau obcTexeHHs, Y 3/1, Mop-
(ooriuHe TOCTiKEHHS KITIHIYHOTO Matepiany (TKaHuH
BHUQJICHUX HOPHUIICBUX XOJiB, MOJIIIB, IPSIMOKHUIIIKOBHX
KPHIIT, KOHJWIOM TOII0). [Ipi MOCTYIUICHH] Y MaIli€HTIB
JIOCITIJPKYBAHOT TPYITH BUPaXOBYBaJIM 3HAYEHHS MOKa3-
HUKIB JICHKOIUTAPHOTO iHJeKCY inTokcuKarii (JIII) Ta
reMaToIOTiYHOTO TToKa3HuKa iHToKcHKartii (I'TII).

PoGora € (hparMeHTOM iHIL[IATHBHO-TTOIITYKOBOI HayKO-
BOI pobotu Kadeapu autsuoi Xipyprii HYO3 Vkpainu imeHi
I1. JI. llynuka «Po3poOka HOBUX METO/IB JIKyBaHHS Ta 1X
OLIiHKA [IPH BPOJPKEHIH Ta HaOyTiil Xipypriuxiii naronorii y i-
Te» (neprkaBHuMiA peectpartiiiauii Homep — 0118U003564) ta
HayKOBO-TeXHIYHOT podoTH Kadeapu mutsuoi xipyprii BHMY
iM. M. L. Iluporosa «Po3poOka cyuacHHX Ta BIOCKOHAJICHHS
ICHYIOYMX METOJIIB JIarHOCTHKH, JIIKYBaHHSI, IPO(LITaKTUKH
Ta peabimiTariii XipyprigHoi marosorii y aiTei» (repxaBHuit
peecrpariiianit Homep — 0123U102436).

JocnimKeHHsT BUKOHAHO Y BiMOBIIHOCTI 0 MPHHIIU-
miB [enbcinchKoi ekmapartii BcecBiTHROT MeIIHOT aco1i-
arii mpo eTHYHi 3acaan MPOBECHHS HAyKOBUX MEIHUHHUX
JIOCITIKEHb 32 yYacTIO JIIOAWHH, CXBAJIEHO KOMITETaMu
3 eruku Ta 6ioetukn HYO3 Ykpainn imeni I1. JI. lynuka
ta BHMY im. M. 1. Tluporoga.

Y po6oTi BUKOpHCTAHI 3araIbHONPHUITHATI METOAH
CTaTUCTHYHOT 0OpPOOKH aHUX MEINKO-010JIOTIYHHX J10-
CJIiKeHb. BUKOpHCTOBYBaINCh HEMapaMeTpUIHI METOIH
yepe3 HeMmpeJCTaBHUIIBKY BHOIPKY 1 IepeBary aHaiizy
AKICHUX, a HE KiIbKicHUX o3HaK. [{ndposi mokazHuku
MIpeCTaBJICHI y aOCOJMIOTHUX BEJIMYMHAX Ta Y MPOICHT-
HOMY CITiBBiTHOIICHHI.

Pe3ynbTtaTtn gocnigXeHHA Ta 0GroBOpeHHs.
B nmocaimkyBaHil TpyIi Mali€HTIiB XJIOMYUKIB OyIno 8,
o cknano 66,67 %, aisuatok — 4 (33,33 %) (puc. 1). 7
narfientis (58,33 %) mManu B aHaMHE31 TOBCTOKHIIIKOBY
sokanizargiro XK (Kot Ta ineokomnir), y inmmmx 5 (41,67 %)
NalieHTIB IepUaHajbHi ypayKeHHs! OyJIH MepIIUMHE KIIiHIY-
HUMHU riposiBamu XK, HasBHICTB s1k0i OyJI0 J1iarHOCTOBaHO
HaMH B MPOLIECi CTAI[iOHAPHOTO JIiKyBaHHS (pHC. 2).

Puc. 1. Po3nogin nauieHTiB 3a cTarTio

Puc. 2. Po3nogin naudieHTiB 3a 4acom
BU3Ha4veHHs giarHo3y XK
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3Beprae Ha cebe yBary Te, o y 3 (25 %) xBopux nia-
rao3 XK OyB BucTaBnenuil y Bini 2-12 pokis, ay 9 (75 %) —
y Bini 13-15 pokis (puc. 3).

Puc. 3. Po3nogin nauieHTiB 3a Bikom

Pesynbrary HalIUX JOCIIPKEHb KOPEIIOIOTh 3 PE3yJib-
TaTaMH iHIIHUX JOCIiKCHB, 3T1IHO KX B CTPYKTypi 33K
80 % ckiamaroTh IiTH M UTITKOBOTO BiKY [3, 4,18].

Bunuknennst 33K B qutssgomy Billi B 3 pasu 30UTbIIYE
PHU3UK CMEPTi MaIlieHTa BiJl yCKIIaJHCHb OCHOBHOTO 3aXBO-
PIOBaHHS B JIOPOCIIOMY Billi, HE 3Ba)KalouK Ha po3poOKy Ta
BIIPOBA/KEHHS B JIIKYBAJIbHY TAKTUKY HOBHUX aJIPECHHUX
npemaparis. [19, 20].

Bci manienTn 3 nepuananpHoro XK i1 yac epBUHHOTO
OISy 3HAXOHMIIUCH Y TSYKKOMY UM CePEeIHbOT TSHKKOCTI
crani. [Ipu rocmitanizanii y Xipypriunuii cramionap itk
MaJTi 03HAKH IHTOKCHKAIIii Pi3HOTO CTYTIEHIO BUPaKEHOCTI
(3a KJIIHIYHUMHU O3HAKAMH Ta BiAMOBIAHO 10 3HadeHs JIII Ta
I'TII), ckap>KuITUCh Ha OiTb B )KUBOTI, OITFOBOTY, HAsSBHICTh
PIOKHUX BHIOPOXHEHB, MiABUIICHHS TEMIIEPaTypH Tina,
3IyTTS )KUBOTA, HASIBHICTh I'HIHHO-TeMOpAri4YHUX BUILJICHb
i3 mpsimoi kummku. [Ipu Bi3yanbHOMY Ta iHCTPYMEHTAIb-
HOMY OIVISi/Ii BUSIBJSLTMCH HOPHII B AUISHIII C1THHIIb, IPOME-
JKUHH, TXBH, €pO3ii IPSIMOT KMIIKH, O3HAKHU [IEPUAHATIEHOTO
nepmaruty. 9 (75 %) narieHTiB MaIM MO3aKUIIKOBI TPOSBA
XK: ypaxeHHS CIIM30BHX 00O0JIOHOK POTOBOI IIOPOKHHHU
y BUTISIT ahTO3HOTO cTOMATHTY (4), ypaxkeHHst odeii — ipu-
nouukmit (1), By3myBary eputemMy mikipu (3), octeomarts-
uito (1), o 36iraethest 3 ranumu Jiteparypu (puc. 4) [18].

VY BCiX Malli€HTIB B 3arajbHOMY Ta 610XIMIYHOMY aHaJi-
3aX KpOBi BU3HAYAIMCH 3aralibHi 3MiHK —migsurieHHs [LIOE,
JIEHKOINTO3, BUCOKHH piBeHb C-peakTuBHOTO Oinka. ITinBu-
IIeHHS PiBHS (DEeKATBHOTO KAJIBIPOTEKTHHY CBITYHIIO PO aK-
THUBHICTP 3aMATFHOTO MPOIIECY CIM30BOI KUIIICYHHKA 1 MaJIo
MicIie B KOKHOMY KJIiHIYHOMY BuIaIKy. Cepe/iHE 3HaueHHS
JII cxanano 4,26 (N-0,8), T'TII-6,82 (N-0,6) (Puc. 5).

HasiBHICTB y MAIiEHTIB JOCIITKYBAaHOI IPYIIH 03a-
kumkoBuX mposieiB XK, minBuineHoro piBHs C-peakTus-
HOTO OinKa Ta (pekaTpbHOT0 KaJBIPOTEKTHHY CBIIIHUTH PO
AKTUBHICTh XPOHIYHOTO HECHCIU(IYHOTO TPAHCMYPAJTh-
HOTO TPaHyJIEMaTO3HOTO MPOIIECY, @ KOPEJSAIlis BAKKOCTI
CTaHy i3 00’ €KTUBHUMH O3HAKAMH 1HTOKCHKAIIi1, JIOKaJIb-
HUMH 3aIajJbHAMU TPOsSBaMU, 30UTbIICHASIM 3HaueHb JIIT
ta I'TIl — mpo cenTuyHMil Xapakrep mnepediry 3axBopio-
BaHHSA. B cBOIO wepry, 06’ €KTHBHUMH OIIIHOYHUMH Map-
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KepaM¥ aKTUBHOCTI Ta Ba)KKOCTI 3aITaJIbHOTO TIPOIIECY €
nigBuIeHHs piBHS C-peaktuBHOTO Oinka Ta [IIOE.

Puc. 4. NMo3akuwkoBi nposiu XK

Puc. 5. NopiBHanbHa xapaktepuctuka Il Ta Ml

3Beprae Ha cebe yBary Toi akr, mo y aiteit i3 XK ma
Micre aedinuT 3amisa, mMpo MO CBiAYIIIO 3HIKCHHS HOTO
PiBHS B CHPOBATIIi KPOBI.

OpHi€ro i3 HAUTOMHUPEHIMUX PUINH TOCIiTaTi3a-
mii miteit i3 XK e anemis, gacrora sxoi mpu XK ckmamae
10,2-72,7 % [21,22]. Y mocmipKyBaHOi TPyIIH [iTeH 3 me-
puanansHO0 XK aHemito Manu 9 mamieHTiB, IO CKIIATI0
75 %. Hattmommpenimum trmom anemii npu 33K e 3ari-
307eiUTHA aHEeMisl, [0 HETaTUBHO BIUIMBAE HA SIKICTh
KHUTTS. TUTHHY 1 IPU3BOAUTH IO aHOMAJIili PO3BUTKY Ta
KOTHITHBHUX mopymieHs [23]. Jedinur 3amiza mpu XK
CIPUYMHEHUI HEJOCTATHIM HAJXODKECHHSIM MOXKHUBHUX
PEYOBHH, TTOPYIIECHHSIM BCMOKTYBAaHHS 1 XpOHITHOIO KO-
BOBTPATOIO 3 BUPA30K CIM30BOI 0O0JIOHKH YpaKeHUX
BIJIIIJTIB KUIIIEYHHUKA, CHCTEMHOIO CEKBECTpAIIi€l0 3al1i3a,
TOKCHYHOIO JI€I0 JIKIiB Ta Xipypri9HUMH MaHITYJISIiIMA
[24,25]. Erionatorenes anemii mpu XK y miTeit € MyasTH-
¢daxropuum [22]. Kopexkitist anemil y XBOpHX JOCIIIKyBa-
HOI TPYTIH TIPOBOAMIIACH CyMICHO i3 TEéMAaTOJIOTOM, TIepeBara
HaJIaBajach B/B BBEICHHIO [IPEIIApaTiB.
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VY BCiX Mari€enTiB JOCIKYBAHOI TPy MaJld MicIie
rinoanpOymiHeMis Ta rinep-y-rmooyninemis (19G) [26, 27].
3MIHOIO ITUX MTOKa3HUKIB pH XK HEXTyBaTH HE I0ITyCTHMO,
TOMY IO, TiMoaILOyMiHEMis B TIOEHAHHI 13 301IbIIIEHHAM
MTOKAa3HHKIB MapKepiB 3arajcHHs, aHeMii, TIITOKaIbIieMIT
Ta rimonporeiHeMii CBIqUNTH PO 3arpo3y MaHidecrarmii
aMioino3y. BropuHHMiT aMinoino3 € HeyacTHM, aje ayKe
Cepio3HNM YCKIIaTHEHHSIM TIpH TpuBajoMy repediry XK.
Yacrora acoriaiiii BTOpHHHOTO aMiJIoijo3y y Mali€HTiB i3
XK cknanae 0,5 %-8 % [28]. JlaGopaTopHe BU3HAYCHHS
rinoans0yMiHeMil Ta IPOTEiHypii, Yepe3 NeBHMI YacoBHi
poMixoK micist MaHidecTanii XK € omHuM 13 JiarHOCTHY-
HUX KPHUTEPiiB BTOPHHHOTO aMiIOi03Yy, SIKUH CITiL pO3IvIs-
JIaTH, SIK YCKIIaHEHHsI OCHOBHOTO 3axBoproBanHs [29]. Ce-
Ppel AOCTIPKYBaHOT TPYITH MAIEHTIB 3 MepraHanbHor0 XK
aminoino3 Businiero y 1 nurunu (8,33 %).

Bcim rocmitanizoBaHHM TaIli€eHTaM JIOCIiKYBaHOT
rpymu 3 XK npoBoauiack aHaToMivHa JliarTHOCTHKA ypa-
YKEHOI JIUISTHKY 3 YTOUHEHHSIM JIOKaJTi3alii 3arnajbHuX BOT-

HUII BiiHOCHO c(inkTepa. Di3nKaibHO-IHCTPYMEHTAIbHE
00CTeKEHHS 3/IIIICHIOBAJIOCH Ti]T 3arajJbHUM 3HEOOICHHSIM,
[IUITXOM MTPOBEIICHHS 0OCTE)KEHHS ITi]T aHecTe3iero — Exam
Under Anesthesia (EUA).

PerenpHa oliHKa cTyneHs ypakeHHs KumedHnka XK
Ta /abo iHINOI TIepUAHAIILHOI MATOJIOTT HeOOXiAHA [T BU-
3HAYCHHS TAKTUKH JiKyBaHHS. KOMIUTICKC TiarHOCTHYHHUX
3aXOJIiB CKJIAJIA€THCS 13 300py aHAMHECTHYHUX JIaHUX, (i3u-
KaJBHOTO OIVISITY MaIli€HTa, 00CTEKEHHS TOHKOI KUIIIKHU, KO-
JIOHOCKOTIIT Ta KoMOiHallii enopexransHoro Y3 (EUS) a6o
MarHiTHO-pe3oHancHoi Tomorpadii (MRI) Ta3a, pizuxansHo-
IHCTPYMEHTAJIFHOTO OOCTEKEHHS /I aHECTE3i€T0, TOCTi-
JUKCHHS OaKTepiaJIbHOTO MACTIOPTY KUIIICYHHKA. BU3HaYeHHS
CTYTICHS ypayKeHH:I 3aXBOPIOBaHHS Ha/1a€ iH(OPMAIIFO 10710
YpaKSHHS TTPSIMOT KUIIIKU Ta 1HIIAX BiUIUTIB KUIICYHHKA,
sIKa BI3HAYA€E CKIIAJI, €TAITHICTh Ta MOCIIIIOBHICTb JTIKyBaHHS.

3a3HavYeHMA KOMIUICKC JiaTrHOCTHYHHX 3aXOJIiB BHSIBHB
y TAIE€HTIB JOCTKYBaHOT TPYITU MIUPOKHA CIICKTP TIe-
pHaHaJIBbHUX ypaxeHb (puc. 6,7).

Puc. 6. CnekTp nepuaHanbHUX ypaxeHb y nauieHTiB AocnigxyBaHoi rpynu i3 nepuaHansHoo XK.

Puc. 7. KniHiyHi nposiBu nepmnaHansHoi XK y nauieHTiB gocnigkysaHoi rpynu.

A — lMNauieHm A., 3 poku. lNepuaHanbHa XK, cknadHa pekmo-CiOHUYHa HOpuUs, epo3usHul depmamum:

1 — 308HiWHIl 0M8ip PeKmo-CiOHUYHOI HOpUU,

2 — nposisu epo3usHO20 depmMamumy nepuaHasbHOI ma CiOHUYHOI ToKani3auii.
b — Naujiesm A., 4 poku. MNMepuaHansHa XK, cknadHi MHOXUHHI PeKmo-CiOHUYHI HOpUUJ, Macki KOHOUMIOMU nepuaHarbHOT OifsiHKU:

1 — 308HiWHi OMEoOPU PeKMO-CIOHUYHUX HOPUUb,
2 — KOHOuoMu nepuaHasrbHOI OifsIHKU.
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AHaNBHI TPINIWHMA, IO TiaTHOCTOBaHI y 4 MaIli€HTiB,
OyJIM pelUIMBYIOYMMH, BEJIMKUX PO3MIpIB, PO3TAILIOBY-
BaJINCh B JIINIAHII 30BHINIHHOTO aHAJTBHOTO c(iHKTEpa.
Kpai Taknx HOpHIIb May BUpakeHi 3anaibHi Ta (piOpo3Hi
3MiHH. TpIMKHT pO3TAIOBYBAINCH TI03ay Ta JaTePaTLHO
BiJ aHyca, B KOO)KHOMY BHIAAKY OyJIM MHOXHHHUMH. SIK
HACJIIZIOK TPUBAJIOTO ICHYBaHHS aHAJILHUX TPILIMH Ta iX
PEIHUINBYIOUOTO TIepediry, y 1 xBoporo copMmyBaBcs cTe-
HO3 BiJIXiJJHUKA, QHAILHOTO KaHATY Ta H/3 MPsSMOT KHIIKH.

I[Mponec popmyBaHHS Ta aToreHes NeprUaHaIbHUX HO-
pHILIb OCTaTOYHO HE JOCIHI/PKeHUH. 3a aHaTOMIYHOIO Kila-
cudikariero Parks A. et al. po3pisssttoTs pocTi i cKiaaHi
HOPHUII, a B 3QJIKHOCTI BiJI JJOKaTi3alii BiTHOCHO aHAJb-
HOTro c(iHKTEpa — IOBEPXHEBI, MiXK-, IHTpa-, TpaHC- Ta
exctpacinkrepi [30]. [pocTnmu € OBEPXHEBI, HU3BKI,
TpaHCcC(IHKTEPHI HOPHIII, SKi MAIOTh €JMHUN 30BHIIIHIN
BHXITHUH OTBIp, IPSAMUIL XiT HOPUIIEBOTO KaHATY 0e3 3a-
TIAJICHHS Y HapapeKTalbHIi KINTKOBHHI 1 MPSIMIN KU,
Jlo ckIlaTHUX HOPHIIb BITHOCSTHCS BUCOKI CyIpa- Ta TPaH-
cchiHKTEepHI HOPUI i3 03HaKaMu abcuenyBaHHs. BoHu
MalOTh pa3rally’)KeHUH Ta BUKPUBJICHHUH XiJ, ACKiJbKa
30BHIITHIX HOPHUIIEBUX OTBOPIB, aCOIHIOIOTHCS 31 CTCHO30M
aHyca, peKTaIbHOK CTPUKTYPOIO Ta(abo) mapapexTalib-
HUMU abcriecaMu. BiamoBigHo 10 0/Hi€T 3ampOIOHOBaHOT
Teopii, HopuIst GOpMYy€ETHCS SIK HACIIJOK MOCTYIOBOI TIe-
HeTpalil MuOOoKoi peKTanbHOI BUpa3Ku. BianosigHo 1o
HIIOT, MPUYMHOKO YTBOPESHHS HOPHLb € KPHUIITITH, SKi I1e-
HETPYIOTh Y MbKC]IHKTepHUH rpocTip. HasBHICT HOpHITH
3aBXKIU € HeOe3MMeKOI0 MOKIIMBOTO ICHYBaHHS y MaIli€HTa
napapekranbHoro adcuecy. UnM Oinbina cKiragHicTh HO-
PHIIEBUX XOAIB, THM BHIIHHA pU3UK a0cuenyBanus. [Ipu
LbOMY, CHMIITOMaMH € KIIACHYHI IIPOSIBY 3aI1aIbHOTO MPOo-
Hecy: rinepemisi, JOKanbHa TinepTepMis, HaOpsSK TKaHUH
YpaxXeHo1 MUTIHKH, OOTLOBHI CHHIPOM.

[TapapexTainbHi abcriecu MposIBISIIOTHCS y BUIIIS TO-
CTPUX 1 XpPOHIYHHUX PEIMIUBYIOUNX 3aMaTbHUX MPOIIECIB,
SIKI MOXKYTB OyTH 1307b0BAaHMMH 200 acOLiOBaHUMU 13
HOPHIISIMH.

Mopdomoriuni gocimKeHHs 010NTaTiB MPSMOT KATIKH
BU3HAYMJIN BEJIUKY KUIBKICTh MaTOJIOTIYHHUX 3araib-
HUX 3MiH y 3pa3Kax KJIIHIYHOTO MaTepiany: JiMdo-
TUTa3MOLUTApPHY 1H(QLIBTPALi0 BIACHOT IUIACTHHKHU CIIU-
30BO1 00OJOHKH MPSIMOI KHIIKH, BOTHUIIEBUH (HiOpo3,
HasBHICTH (OIIKYIIB, TIMEPIUTACTUYHI 3MiHU CIU30BOTO
nrapy, rinepIuiacTUYHi 3MIHHU MiICIU30BOTO HIapy.

Hocnimkeras 6akTepiadbHOTO MACIIOPTY KUIICIHUKA
BUSIBUJIY 3MEHIIIEHHS piBHIO 0ihiaym- Ta Jakroduiopu Ha-
SBHICTb IIATOT€HHUX T4 YMOBHO-IIATOTEHHUX OaKTepiab-
Hux M/o: Staphylococcus aureus Pseudomonas aeruginosa,
Enterobacter aeruginosa, Enterococcus Aeruginosa,
Citrobacter freundi, Candida albicans. V Bcix nauieHris
JIOCTIPKYBaHOI OyB BHKIIFOUCHUH 1€PCUHIO3.

Hoseneno, mo mpu 33K Mae MicIie KoJToHi3ais KuIey-
nuka Candida albicans i Malassezia restricta, nasBHicTh
SIKUX TIPU3BOJIUTH JI0 3aTOCTPEHHSI KUIIIKOBOTO 3aIlajeHHs
[31]. MamienTn H0CHiKYBaHOT IPYIH 13 KAHIUI03HUM
YPaXXCHHSM KUIIEYHUKAM OTPUMYBAJIH IPOTUTPUOKOBI
TpernapaTy i3 (yHTICTaTHIHOO Ta QYHTIITUIHOO TI€TO.

CynepewinBicTh pe3yJbTaTiB 3aCTOCYBaHHs MIpobio-
THYHUX ITaMiB y rpymax xsopux Ha BK ta XK mpussena
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JI0 TOTO, 10 €BpOIeHChKe TOBAPHUCTBA 3 KIIHIYHOTO Xap-
gyyBaHHs Ta MeTabomizmy (ESPEN) He pekoMeHmye i He
320X04y€ BUKOPUCTOBYBATH NPOOIOTHKN B KOMIUICKCHOMY
nikyBanHi XK. Takox, »ojHe iHIIE JOCIIIKCHHS HE
MiATBEPAIIIO €(PEKTUBHICT MPEOIOTHKIB B KOMIUIEKCHIN
tepamii y nmauienti i3 XK [31]. Cochrane Review — or-
JISIIT €NEKTPOHHUX 0a3 JaHUX MPO PaHIOMi30BaHi KOHTP-
OJIbOBaHI JOCIIDKCHHS, SIKi TIOPIBHIOBAIN MPOOIOTHKYI
3 ianedo adbo Oyab-SIKMM 1HIIMM HEMpOOIOTHYHUM BTPY-
YaHHIM JUIs iHAYKMiT pemicii npu XK, He BUSBUB 1MO3H-
THUBHOTO JKyBalbHOTO eheKTy Bij iX 3actocyBaHHs [32].
Xoua i omyOIiKOBaHI TO3UTHUBHI PE3yIbTAaTH MEBHUX 0-
CJTIJUKEHb KOMIUICKCHOTO 3aCTOCYBaHHS EKCKITFO3UBHOTO
enrepanbHoro xapayBanus (EEN), inmmx mgiet, BxuBaHHs
KUCJIOMOJIOYHUX MPOIYKTIiB Ta OpaTbHUX MPOOIOTHKIB
npu XK, daxiBii equHi B IyMIli PO HEAOCTATHIO KiJIb-
KICTh HAYKOBHUX JIOCIIKEHB 1 TUCKYTa0ENbHICTh IIOTO
MUTaHHA. 3Ba)Kaloun Ha BUKJIAJCHE, MM HE NPU3HAYAIN
HarieHTam J0CiPKYyBaHOT Ipyu MpoOiOTHKH Ta mpedio-
TiKH. CyMiCHO i3 TacTpOJIOraMu, XBOPUM NPH3HAYAIOChH
inauBinyansHe EEN, sike BBakaeThCst 30J0TUM CTaHIap-
TOM B KOMITIEKcHOMY JiKyBaHHI XK y miTel, Ta moaeHHe
BKMUBAHHS KMCIIOMOJIOUHHX ITPOJYKTIB.

Jist nikyBaHHSA y TIAIIIEHTIB TOCIIIPKYyBaHOI TPYIN He-
YCKJIaJHEHHX 3aIlaJIbHAM TPOIIECOM TPIIH 3aCTOCOBYBa-
JIOCh MiCLIEBE JIIKYBaHHs — peKkTaibHi cynosuropii ¢ HI133
Ta/du METPOHIIA30JI0M, BAHHOYKH i3 aHTHCETITHKAMH,
Mas3eBi aIuTiKaIlii 13 aHTHCENITHYHUMHE Ta aHTHOAKTEpialib-
HUMH 3aco0am, (i3ioTeparneBTHYHI POLeaypH.

[TamientaMm i3 mapapekTaIbHUMH abcliecaMu BHKO-
HYBaJIU PO3KPHUTTS Ta JPEHYBaHHs THIMHUX BOTHHII 32
MaJIOiIHBa3MBHOK METOAMKOIO JAPCHYBAHHS — BBEIICHHIM
nepMaHeHTHOI IpeHyrovoi mirarypu (non-cutting seton).
CyTHICTB 1€l XipypridHOi MaHIMYIAIIT MOIATae y BBe-
JICHHI IpeHyro4oi irarypu (non-cutting seton) B Hopuie-
BHU XiJ Ui 3a00IraHHA CKYNTMYCHHS THOIO 1 3aTO€HHS
HOpHII HAaBKpYTH Jirarypu. Jliratypa 3aB’s3yBanach y BU-
IS KUTBII 1 3HAXOIMIIACh Y HOPHUIIEBOMY X0l Bijg 3 10 6
Micsri. B mopanpmomMy, BiICyTHICTE O3HAK 3aIllajCcHHS Ta
HAasIBHICTH O3HAK 3arO€HHS HOPHIIEBOTO X0y OYJTH ITOKa30M
10 BUmaeHHs Jiratypu (puc. 8).

3acToCcyBaHHS TPAJULIHHOIO IPEHYBAaHHS I'YMOBUMHU
JIpeHakaMu NpH nepuananbHiit XK He mpu3BOIUTE 10
3arO€HHS HOPHUIIb 1 CTBOPIOE YMOBH ISl BUHUKHEHHS HO-
BUX a0CIIECIB Ta HOPHUIICBUX XOMiB. [IpoTe, BUKOpHCTAHHS
METOIMKH JpeHyBaHHs NON-cutting seton wamae xipypry
MOXJIUBICTh AOCATHYTH TIO3UTUBHOTO PE3YJIBTATy JIiKY-
BaHH 32 ONTHMAaJIbHUI IIPOMDKOK 4acy.

[Tokasu 10 XipypriuHOTO JiKyBaHHS PH IEpHaHaIb-
Hiit XK y neniaTpuyHUX MaIieHTiB 0OMEXeH1 BUMIaJKaMH,
IO HE MiJNAIThCs KOHCEPBAaTUBHOMY JIiKyBaHHIO. Tak,
y 1 IuTHHY 3 pEIUANBYIOUOIO CKIIaTHOIO aHOPEKTAILHOIO
HOPHIICIO Ta (PJISTMOHOIO Ta3a MEePIINM eTarloM Xipyprid-
HOTO JIiKyBaHHs OyJI0 HaKJIalaHHs KosocToMu. TuMyacoBa
KOJIOCTOMISI 130JIF0BaIa YPaXXeHY AUISHKY BiJl OAAJIBIIOT
OakTepiabHOI 1HBa3i1 3 KAJIOBOTO BMICTY 1 3HAYHO ITi/(BU-
IIMJIa [IAHCH Ha TO3UTHUBHUI pe3ybTar JiKyBaHHS HOPHILI.

[Ipu cTeHo3i BigXigHUKA, aHATFHOTO KaHATY 1 TIPSAMOL
KHIIKH, Tali€eHTy TPOBOAMIOCH Oy)KyBaHHSAM ypa)KeHOI
IUISTHKY 3 METOXO 11 AuiIaTarii.
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Puc. 8. [ipeHyBaHHA peKTO-CiAHUYHOI HopULUi
y AauTtuHu C., 12 pokis
1 — dpeHyroya nizamypa non-cutting seton,
2 — kamemep @ornes.

B sixocrti cnermudiunoi Tepamii XK, npu nepBUHHUX
MepraHAIBHUX YPAKCHHAX 1 MPOCTUX HOPHUILIX, XBOP1 OT-
pUMYyBaJIM aHTHOAKTEPiaJIbHI MpernapaTy Ta iIMyHOMOJTY-
JISITOPH (@3aTionpuH un 6-MepKarTonypuH). [IpusHadeHHS
IMYHOMOJTYJTIOIOUMX MTPenapariB 311HCHIOBAIOCH CITIIBHO
i3 imyHOJI0rOM. [IpH BTOPHHHHX NepHaHATbHUX YParKeH-
Hsx (abcrec, CkiiaHa HOPHIA) 0 3a3HAYE€HOT0 JIIKYBaHHS
nonaeaBcs iHGikcumad (bionoriuna Teparis). Bei mari-
€HTH JIOCJIIJDKYBAHOI IPYIIU OTPUMYBAIIH IPOTUPELUANBHY
Teparilo y nepes- Ta nicisionepaniiiHoMy nepioji Ta KoH-
CYJIBTOBaHI T€HETHKOM.

NMiTepatypa

Pe3ynbTaToM MyabTHANCIUITLTIHAPHOTO KOMOIHOBAHOTO
JIIKyBaHHA MEAIaTPUYHIX MAi€HTIB JOCTIHKYBAHOI TPyTIH
i3 nepuanaiabpHO0 XK OyI10 3aro€HHs nepuaHaibHUX ypa-
JKCHb, TPUBAJIAH TIEPi0OJT peMicii, TOKpaIIeHHS IIOKa3HIKIB
(i3UYHOTO CTaHy Ta SKOCTI KUTTSL.

BucHoBku

6. IlepeBakHa KUTBKICTh BHIIAAKIB repraHaibHOl XK
y AiTe# mpunagae Ha MiTITKOBUH Bik —75 % mariieHTiB
JOCIIPKYBaHOT rpynu Manu Bik 13-15 pokis.

7. JliarHOCTHYHHI TONIYK Ta JiKyBaJbHUU TIPOIEC
npu nepuananbHiid popmi XK y nitel norpedye MynbTu-
JHCLMIUTIHAPHOTO MiJXOMY 3a Y4acTi TacTPOCHTEPOJIora,
JUTSYOTo Xipypra, remMaTosiora, FreHeTHKa, iIMyHoJIora,
Mopdorora Tomo. Harisi 3a3HaueHAX CIICIialTiCTiB 3a a-
IIIEHTOM, 3 METOIO CBOE€YACHOI KopekIIii mposBiB XK, mae
3IIACHIOBATHUCH SIK IIPH CTAIIOHAPHOMY, TaK 1 aMOyiaTop-
HOMY JIiKyBaHHI.

8. 'V nikyBanHi aiteii i3 nepuananbpHoto XK nepesara
Ma€ HaJaBaTHCh MaJIOiHBa3HBHUM METO/IaM, a He arpecHB-
HHUM XipypriYHUM BTPYYaHHSM.

9. XipypriuHe JiKyBaHHS JIOLUIBHE Y BUMAIKAX CKJIa]I-
HHX BUCOKUX PEKTONICPUTOHEATBHIUX HOPHUIIb, TPH Hee(ek-
THUBHOCTI CIIe(IYHOTO KOHCEPBATHBHOTO JIKYBaHHS.

10.BuxopHucTaHHs CETOHHUX APCHAXIB B XipypridHOMY
JiKyBaHHI nepranaibHoi XK y JiTei, B oeHaHHi i3 naro-
TEHETHYHOIO KOHCEPBATHBHOIO TEPAITi€l0, TPU3BOIUTD 10
3aro€HHS MePUaHAIBHUX YPaKeHb, CKOPOUCHHS TEPMIiHIB
CTaIllOHAPHOTO JIIKyBaHHsI, HOKPAIIEHHS SIKOCTI KUTTS I1a-
IIEHTIB.

MNepcnekTuBmM noganblMX AOCHIAXKEHb: ia-
HY€THCSl BU3HAUUTH B1JIaJICH] pe3yJIbTaT KOMIUIEKCHOTO
JiKyBaHHS nepruananbHoi XK y MaliedTiB TUTSIOTO BIiKy
JIOCITIJKYBaHOT IpyIIH.
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COMPLEX TREATMENT OF PERINATAL CROHN’S DESEASE IN CHILDREN
O. Gorbatyuk?, D. Soleiko?, K. Shatrova?, N. Soleiko®

Shupyk National Healthcare University of Ukraine!
(Kyiv, Ukraine),
National Pirogov Memorial Medical University?
(Vinnytsya, Ukraine),
Communal non-profit enterprise «Vinnytsya Regional Children’s Clinical Hospital of the Vinnytsya Regional Council»®
(Vinnytsya, Ukraine)

Summary.

Aim of the study — To improve the treatment tactics of perianal CK in children with the aim of improving the treatment results by
using a multidisciplinary combined approach with the use of minimally invasive surgical techniques and conservative therapy.

Materials and methods. The results of the diagnosis, treatment, and follow-up of 12 pediatric patients with perianal CK were
analyzed. Complaints, anamnestic data were collected for all patients. Laboratory, physical and necessary instrumental examinations
and morphologic study of samples of clinical material (tissues of removed fistula ducts, polyps, rectal crypts, condylomas, etc.) were
performed. The leukocyte index of intoxication (L1I) and the hematological index of intoxication (HPI) were calculated for each of the
studied group of hospitalized patients.

The work uses generally accepted methods of statistical processing of medical and biological research data.

The results. In the studied group, 66.7 % were boys, 33.3 % were girls. In 25 % of patients HC was diagnosed at the age of 2-12
years, in 75 % — at the age of 13-15 years. On hospitalization all patients had complaints and local symptoms characteristic for perianal
HC of the corresponding localization, were in severe or moderate condition with signs of intoxication. 75 % of patients have a wide range
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of extraintestinal manifestations of CK. The mean values of LIl and GPI indicators were 4.26 and 6.82, respectively. In all patients the
presence of anemia, leukocytosis, increased ESR, level of C-reactive protein, fecal calprotectin, hypoalbuminemia, hyperglobulinemia
(1gG), intestinal dysbiosis with Candida albicans colonization were determined. The necessary physical and instrumental examinations to
determine the anatomy of the perianal lesions were performed under anesthesia. Drainage of open purulent foci and fistulae was performed
with permanent draining ligature, which was removed after 3-6 months in the absence of signs of inflammation and determination of
healing of the affected area. Determination and correction of specific and anti-relapse therapy for CK, anemia, laboratory-confirmed
inflammatory changes, dietary nutrition was carried out jointly with a gastroenterologist, a hematologist and an immunologist. A geneticist

was consulted for all patients.
Conclusions.

1. The majority of cases of perianal HC in children occur during adolescence — 75 % of patients in the study group were 13-15

years old.

2. The diagnostic search and treatment process of perianal HC in children requires a multidisciplinary approach with the participation
of a gastroenterologist, a pediatric surgeon, a hematologist, a geneticist, an immunologist, a morphologist, etc. Supervision of the patient
by the specified specialists should be carried out both during inpatient and outpatient treatment with the aim of timely correction of the

manifestations of HC.

3. Inthe treatment of children with perianal CK, minimally invasive methods should be preferred to aggressive surgical interventions.
4. Surgical treatment is appropriate in cases of complex high rectoperitoneal fistulae when specific conservative treatment is

ineffective.

5. The use of seton drains in the surgical treatment of perianal HC in children, in combination with pathogenetic conservative
therapy, leads to healing of perianal lesions, shortening of hospital treatment terms and improvement of patients’ quality of life.
Key words: children, perianal Crohn’s disease, diagnosis, seton, complex treatment.
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Summary

The eruption of permanent teeth in children is a complex physiological process that is important for the development of the
dentoalveolar system. The timing of eruption is a key indicator of biological age and prenosological diagnosis of children’s
health. The need to update research on this topic is due both to changes in society and the importance of modern data for pediatric
dentistry and public health.

The aim of the study was to determine the regional characteristics of the terms of eruption of permanent teeth in early mixed
dentition among children of Odesa.

Material and methods. Dental examination was performed on children aged 4 to 8 years of both sexes. The examination
was performed according to the generally accepted methodology, using standard dental instruments included in the examination
kit. The children were divided into groups according to age and sex. Patients were examined on the basis of age and period of
teeth eruption.

Results. The results of the study of the eruption of the permanent teeth of the upper and lower jaws in children aged
4.5-8.5 years in Odesa indicate an earlier eruption of the permanent teeth in girls. Thus, in girls the eruption of the first
permanent molars began at the age of 4.5 years and ended at the age of 6 years. In boys, the age of onset of first molar eruption
was 5 years and the age of completion was 6.5 years. It was found that the timing of the beginning and the end of the eruption of
the central permanent incisors of the upper jaw was the same in boys and girls (6 years), but the average duration of eruption was
different. The timing of the beginning and end of eruption of the upper lateral incisors was identical in boys and girls. However,
differences in the average terms of eruption of permanent upper lateral incisors were obtained. The analysis of the results of
the terms of eruption of the central permanent incisors of the lower jaw in boys and girls shows the same terms of beginning of
eruption and average terms of eruption of these teeth. However, there were differences in the time of the end of eruption. The
beginning of the eruption of the permanent central incisors of the upper jaw was noted earlier (at the age of 6 years) than the data
given in the modern dental manuals of Ukraine and was completed at the age of 8 years. The age of the beginning and the end
of eruption was one year earlier than the generally accepted data. The data on the time of eruption of the first permanent molars
and incisors obtained as a result of the study are necessary for planning programs for prevention of dental caries in children in
the period of early replacement dentition. The data obtained as a result of the study indicate the need for further epidemiological
studies in other regions of Ukraine in order to establish the current national norms for the eruption of permanent teeth in children.

Conclusion. The discrepancy between the dates of eruption of permanent incisors and molars in Odesa children and the
standard dates of eruption of teeth was revealed, which indicates the need to clarify them in each region. Gender differences
were found — earlier eruption of permanent teeth in girls. The data of the conducted research substantiate the necessity to revise
the terms of caries prophylaxis in Odessa children and the necessity to conduct in-depth examination of children with violation
of the terms of teeth eruption.

Key words: Terms of the Eruption of Teeth; Incisors; Molars; Children.

Introduction

The eruption of permanent teeth is a complex, not fully
understood physiological process that is an important stage
in the development of the child’s dentoalveolar system
[1-3, 16-18, 21-24]. This process, along with growth
indicators, is an important criterion for determining
a child’s developmental level and biological age [4].
Changes in the timing of eruption may indicate possible
disorders of physical development and are included in the
International Classification of Diseases, 10th Revision
(K00.6 Disturbances in tooth eruption) [5]. In addition,
biological maturity and tooth eruption are among the
main criteria for prenosologic diagnosis of early health
deterioration in children [4, 6]. This determines special
attention to dental eruption as an important indicator of
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sanitary and epidemiological condition of the region,
possible anthropogenic environmental pollution, social and
economic status of the population. Taking into account the
ongoing processes of acceleration of children and socio-
economic changes in Ukraine, the regional data of tooth
eruption should be updated and adjusted [7].

The analysis of literature shows that the last fundamental
studies on the timing of eruption of teeth in children in the
city of Odesa were carried out long enough ago, which
indicates the necessity of such studies and the relevance
of the task at hand.

The timing of eruption presented in modern educational
materials has certain differences [8-10]. Table 1 shows the
current norms for eruption of permanent teeth in children,
which are included in modern dental teaching aids in Ukraine.
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Table 1

Norms for the eruption of permanent first molars and incisors in children as presented in modern Ukrainian
teaching aids

Melnik V.S. et al. 2019 Khomenko L.O. et al. 2018
Kaskova L.F. et al.
Teeth 2011 Lower Upper Lower Upper
jaw jaw jaw jaw
Central incisor 6-8 6-7 7-8 6-7 7-8
Lateral incisor 8-9 7-8 8-9 7-8 8-9
First molar 6 5-7 5-7 5-6 6-7

In somatically healthy children, the eruption of
permanent teeth should occur at specific time intervals
[11, 12]. Changes in the timing of eruption may indicate the
influence of a number of factors. These include the child’s
diet, region of residence, presence of general medical
conditions, and climatic conditions of residence [12-14,
18, 20, 25]. In addition, the process of tooth eruption is
genetically determined [15, 19].

In view of the above, it seems to be an important
task of pediatric dentistry to determine the real modern
dates of tooth eruption, without which it is impossible
to fully determine the age groups for the implementation
of community prevention programs in pediatric dentistry
aimed at preventing the development of major dental
diseases in children.

Aim of the study —to determine the regional terms
of molars and incisors eruption in children of the city of
Odesa at the present time.

Material and methods

We conducted a dental examination of children aged
4 to 8 years of both sexes. The dental examination was
conducted in the dental office at the clinical base of the
Department of Pediatric Dentistry of Odesa National
Medical University (Department of Pediatric Dental Health
of the Multidisciplinary Medical Center of ONMedU) and
the Department of Epidemiology and Prevention of Major
Dental Diseases, Pediatric Dentistry and Orthodontics of
SE «Institute of Stomatology and Maxillofacial Surgery
of the National Academy of Medical Sciences of Ukraine»
(SE «ISMFS NAMS»). The data of the examination
were recorded in the charts of dental examination of
the oral cavity of the child developed in the Department
of pediatric dentistry of SE «ISMFS NAMS». The
examination was performed according to the generally
accepted methodology using standard dental instruments
included in the examination kit. Children were divided into
groups according to age and sex. Patients were examined
according to the following scheme: the child’s full day age,
dental formula, and the degree of eruption of permanent
teeth were recorded. The age at which a tooth erupted in
5 % of the patients was considered as the beginning of
eruption; the age at which a tooth erupted in 50 % of the
patients was considered as the mean age of eruption; the
age at which a tooth erupted in 95 % or more of the patients
was considered as the end of eruption.

The results were processed by variational statistical
analysis methods using Microsoft Office Excel 2016
software.

Results and discussion

The results of the children’s examination presented in
the tables 2 (eruption of permanent teeth of upper jaw in
children 4,5-8,5 years old in Odesa, %) and 3 (eruption of
permanent teeth of lower jaw in children 4,5-8,5 years old
in Odesa, %) indicate earlier eruption of permanent teeth
in girls. Thus, the first permanent molars of the upper jaw
erupted in 8 % of the girls aged 4.5 years, the right lower
permanent molar was found in 6 % of the examined girls,
and the right one in 8 % of the girls. At the same age, the
lower first permanent molars erupted in 4 % of the boys
and the upper first permanent molars in 2 % of the boys
examined at the age of 4.5 years. It is worth noting that
in some children the lower central incisors erupted before
the molars.

The eruption of the lower central incisors was often
asymmetrical (unpaired), with the left lower central incisor
erupting first more often in girls. Thus, in 4 % of girls, the
left central incisor was identified, while the right central
incisor had not yet changed. It should be emphasized
that the violation of the pairing was observed more often
in the eruption of the lower permanent incisors than in
the eruption of the first permanent molars. In addition,
a tendency to earlier eruption of the right central incisor of
the lower jaw than the left one was observed in boys. Thus,
the lower right central incisor erupted in 68 % of the boys
studied at the age of 5.5 years, and the left central incisor
erupted in only 60 % of the boys at this age. The opposite
trend was observed in girls. The left lower central incisor
erupted in 66 % of the girls examined at the age of 5.5
years, and the right lower incisor erupted in only 60 % of
the girls examined.

It should be noted that the process of physiological
change of teeth of upper frontal sextant in both boys and
girls is characterized by violation of symmetry of eruption
of central and lateral incisors. At the same time, there was
no violation of the eruption sequence in the upper frontal
sextant. The eruption of the upper lateral incisors occurred
after the eruption of the central incisors.

The eruption of permanent maxillary central incisors in
girls was more symmetrical than the change of maxillary
lateral incisors. Thus, 84 % of the examined girls at the age
of 7.5 years had both right and left permanent maxillary
incisors, right maxillary lateral incisors in 60 %, and left
maxillary lateral incisors in 66 % of the examined girls
at this age. The upper lateral incisors erupt later than
any other teeth in the upper jaw. None of the children
examined under the age of 6 years had permanent upper
lateral incisors.
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Table 2
The eruption of permanent teeth of the upper jaw in children 4.5-8.5 years old in Odesa (%)
Tooth
Age Sex 16 12 11 2.1 2.2 2.6
45 Boys (n=50) 2 0 0 0 0 2
' Girls (n=50) 8 0 0 0 0 8
5 Boys (n=50) 34 0 0 0 0 36
Girls (n=50) 52 0 0 0 0 50
- Boys (n=50) 74 0 0 0 0 70
’ Girls (n=50) 78 0 2 2 0 72
5 Boys (n=50) 86 2 8 6 0 84
Girls (n=50) 96 4 10 12 6 98
65 Boys (n=50) 98 16 34 30 16 98
’ Girls (n=50) 96 20 50 54 18 96
- Boys (n=50) 98 38 64 68 36 98
Girls (n=50) 98 46 72 72 48 98
75 Boys (n=50) 98 44 80 78 40 98
' Girls (n=50) 100 60 84 84 66 100
8 Boys (n=50) 100 80 98 96 84 100
Girls (n=50) 100 86 98 98 92 100
85 Boys (n=50) 100 96 98 96 96 100
' Girls (n=50) 100 98 98 98 98 100
Table 3
The eruption of permanent teeth of the lower jaw in children 4.5-8.5 years old in Odesa (%)
Tooth
Age Sex 46 4.2 4.1 3.1 32 | 36
45 Boys (n=50) 4 0 4 2 0 4
' Girls (n=50) 6 0 0 4 0 8
5 Boys (n=50) 40 0 34 30 0 42
Girls (n=50) 44 0 38 44 0 42
- Boys (n=50) 76 0 68 60 0 72
' Girls (n=50) 78 0 60 66 0 78
6 Boys (n=50) 88 20 74 70 22 88
Girls (n=50) 96 28 72 70 20 96
6.5 Boys (n=50) 96 40 86 86 38 98
' Girls (n=50) 96 44 98 96 44 96
7 Boys (n=50) 98 52 96 96 50 96
Girls (n=50) 98 74 100 98 76 98
75 Boys (n=50) 98 82 98 100 84 100
' Girls (n=50) 100 88 100 100 84 98
8 Boys (n=50) 100 90 100 100 92 100
Girls (n=50) 100 94 98 98 94 100
85 Boys (n=50) 100 96 100 100 96 100
' Girls (n=50) 100 98 100 100 98 100

As a result of the conducted research the terms of
beginning, completion and average terms of teeth eruption
in the early mixed dentition of Odesa children have been
determined. Earlier terms of teeth eruption in girls than
in boys are noted. Thus, in girls the eruption of the first
permanent molars began at the age of 4.5 years and ended
at the age of 6 years. In boys, the age of the beginning of
the eruption of the first molars was 5 years, and the age of
its completion was 6.5 years (Fig. 1).

It was found that the time of the beginning and the end
of the eruption of the central permanent incisors of the upper
jaw coincided in boys and girls (6 years), but the average
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period of eruption differed (Fig. 2). Thus, the average period
of eruption of 1.1 and 2.1 teeth was 6.5 years in girls and 7
years in boys. The age of the end of eruption of permanent
central incisors in the upper jaw was 6.5 years in girls and 7
years in boys. The end of eruption of 1.1 and 2.1 teeth should
be considered at the age of 8 years. It is also worth noting the
identical timing of the beginning and the end of eruption of
upper lateral incisors in boys and girls (beginning at 6.5 years
and ending at 8.5 years). However, there were differences in
the average dates of eruption of permanent lateral incisors in
the upper jaw. Thus, in girls the average time of eruption of
teeth 1.2 and 2.2-7.5 years, and in boys— 8 years.
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Fig. 1. Terms of eruption of the first permanent molars in Odesa children

Fig. 2. Terms of eruption of permanent incisors of the maxilla in Odesa children

The analysis of the results of the terms of eruption of
the central permanent incisors of the lower jaw in boys
and girls shows the same time of the beginning of eruption
and the average time of eruption of these teeth (Fig. 3).
However, there were differences in the timing of the end
of eruption. The established age of end of eruption of 3.1
and 4.1 teeth was 7 years in boys and 6.5 years in girls.
The ages of beginning, middle, and end of eruption of 3.2
and 4.2 teeth in boys and girls coincided.

As a result of the study the regional terms of eruption of
teeth in Odesa children in early dentition were determined,
which are presented in Table 4. Analyzing the eruption terms

determined as a result of the study and the data given in
modern dental teaching aids (Table 1), it is necessary to note
the discrepancies in the eruption terms of some teeth. Thus,
an earlier onset of eruption of the first permanent molars
in children (4.5 years of age) and no significant difference
between the eruption dates of upper and lower molars were
noted. An earlier onset of eruption of the lower permanent
central incisors (5 years of age) was found. The eruption of
the lower lateral incisors also showed some differences. Earlier
onset of eruption of 3.2 and 4.2 teeth (6 years of age) was noted.
The lower lateral incisors had the longest period between the
beginning and the end of eruption (from 6 to 8.5 years).

Fig. 3. Terms of eruption of permanent mandibular incisors in Odesa children
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Table 4
Terms of tooth eruption in children of Odesa
Term Teeth
1.6 1.2 1.1 2.1 2.2 2.6 3.6 3.2 3.1 4.1 4.2 4.6
Initial 4,5 6,5 6 6 6,5 4,5 4,5 6 5 5 6 4,5
Middle 5,5 7,5 7 7 7,5 5,5 5,5 7 5,5 5,5 7 5,5
Ending 6,5 8,5 8 8 8,5 6,5 6,5 8,5 7 7 8,5 6,5

The beginning of the eruption of the permanent central
incisors of the upper jaw was noted earlier (at the age of 6
years) than the data given in the modern dentistry manuals
of Ukraine, and it was completed at the age of 8 years. The
ages of the beginning and the end of the eruption of 1.2 and
2.2 teeth were 6.5 and 8.5 years, respectively, which is one
year earlier than the generally accepted data.

The data obtained as a result of the study on the timing
of eruption of the first permanent molars and incisors are
necessary for planning programs for prevention of dental
caries in children during the early replacement dentition.
The current data on tooth eruption should be taken into
account in the planning of work in the children’s dental
clinic, as well as in the comprehensive assessment of the
child’s development.

The data obtained as a result of the study indicate the
need for further epidemiological studies in other regions
of Ukraine in order to establish modern national norms for
the eruption of permanent teeth in children.

Conclusions

1. The conducted studies on eruption conditions of
permanent incisors and molars in Odesa children show
their discrepancy with the standard eruption conditions,
which indicates the necessity of their clarification in each
region.

References:

2. As aresult of the conducted researches, gender
differences have been established — earlier eruption of
permanent teeth in girls.

3. The data of the conducted research substantiate the
necessity to revise the terms of dental caries prophylaxis
for children in Odesa and the necessity to conduct in-depth
examination of children with violations of the eruption terms.

Prospects for further research. A detailed study
of the factors influencing the development of the dentition
in the region: Since studies have shown discrepancies
between the standards for permanent tooth eruption
in Odesa children and generally accepted norms, it is
important to find out the factors that may influence these
differences. These may include genetic, environmental, and
other factors that influence the development of the dentition
in this particular region. A thorough study of these aspects
can make a significant contribution to the study of the
mechanisms of dental growth and development in children
and help to adapt the standards of eruption to local features.
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PET'TOHAJBHI OCOBJAMBOCTI TEPMIHIB [IPOPI3YBAHHS NOCTIMHUX 3YBIB Y PAHHBOMY
3SMIHHOMY IIPUKYCI B JITEA MICTA OJECH

B. B. I'opoxoscokuitt, 0. B. /lenvea?, C. B. Ckynvcoka®, B. M. [loumap?

OnecbKuii HANIOHANLHUI MeTUYHUI YHiBepcuTeT?
(m. Oneca, Ykpaina)
Jep:xkaBHa ycTaHoBa «[HCTHTYT cTOMATOJIOTII Ta e enHo-1uLeBOI Xipyprii HanionaibHoi akaneMii MeITHYHUX HAYK
Yrpainu»?
(m. Oneca, Ykpaina)
KomyHajibHe HeKoMepiiiHe mixnpueMcTBo BijlouepkiBebKoi MichbKoi paan «{UTS4a CTOMATOJIOTIYHA MOTIKIiHiKa»®
(m. Bina [epkBa, Ykpaina)

Pesrome.

[Ipopi3zyBaHHs NOCTIHHUX 3y0iB y AiTeil — ckiIagHuil (i3i0N0TiYHUI TpolLec, BAXIUBUN sl PO3BUTKY 3yOOIIENenHOT CUCTEMH.
TepMminu npopizyBaHHs € KJIIOYOBUM IMOKAa3HUKOM OiOJIOTIYHOTO BiKy Ta JOHO30JIOTIYHOI 1iarHOCTUKH 370poB’st niteit. HeoOxinHicTh
aKTyanizalii 0Ci/PKeHb Ha 1[0 TeMy 00yMOBJICHA SIK 3MiHaMH B CYCIUIBCTBI, TaK i BXKJIMBICTIO Cy4aCHUX JaHUX UL JUTSYOI CTOMA-
TOJIOTIT Ta OXOPOHU 3/J0POB’sI.

MeTa qocizkeHHsI — BU3HAUYUTH PErioHajIbHi 0COOIMBOCTI TEPMiHIB MPOpPi3yBaHHs MOCTIHHUX 3y0iB y paHHBOMY 3MIlIAHOMY
npuKyci y aiteit micra Onecu.

Marepiax i meTonu. [IpoBeneHo cTomarooridue 00CTexXeHH s JiTeid BikoM Bif 4 10 8 pokiB 000X crareil. OOCTeKEHHS IPOBOIMIH
3a 3araJbHONPHHHATOI0 METOAUKOIO 3 BUKOPUCTAHHAM CTAHAAPTHOTO CTOMATOJIOIIYHOIO iHCTPYMEHTApiio, 110 BXOAUTH 10 HabOpy
Jutst oocTexxenHs. itk Oynu po3noaiieHi Ha TPy BiAMOBIIHO 10 BiKy Ta cTati. [lamieHTiB 00cTeXKyBanyu Ha OCHOBI 3HAYECHb BIiKYy Ta
nepiony mpopizyBaHHs 3y0iB.

Pesyabraru. PesynbraTi 00CTe)KeHHS TPOpi3yBaHHs MOCTIHHUX 3y0iB BEPXHBOI Ta HIKHBOT Iernen y aiteit 4,5-8,5 pokis M. Onecu
CBiIYaTh PO OLIBII paHHE MPOPi3yBaHHs MOCTIHUX 3y0iB y AiB4aTOK. Tak, y MiBYaTOK MPOPi3yBaHHS MEPIIUX MOCTIHHUX MOJISIPIB
noyanocs y Biti 4,5 pokiB i 3akiHIMIOCS y Billi 6 poKiB. Y XJIOMYMKIB BiK [TOYATKy MPOPi3yBaHHS MEPIINX MOJSPIB CTAHOBHUB 5 POKIB,
a BiK 3aBepiueHHs — 6,5 pokiB. BcTtaHOBIIGHO, 1110 TEPMiHHM MOYATKY 1 3aKiHUSHHS [TPOPi3yBaHHs IEHTPAIBHUX MOCTIIHUX Pi3LiB BEpXHBOT
1eseny 30iraucst y XJI0m4IuKiB i aiBuatok (6 pokiB), ane cepeHiil mepiof npopisyBanHs Biapi3HaBcsa. TepMiHU MOYATKY 1 3aKiHUCHHS
Mpopi3yBaHHs BEPXHIX OIYHHUX PI3LIB y XJIOMYKKIB i AiBYaTOK Oynu ineHTHYHUMHU. OQHAK OyiIM OTpHMaHi BiAMIHHOCTI B CepeIHiX
TepMiHaX MpPOpPi3yBaHHs MOCTIMHUX OIYHUX PI3LiB BEPXHBOI HIeIen. AHali3 pe3yIbTaTiB TEPMiHIB MPOPi3yBaHHS LEHTPAIBHHUX I10-
CTIHHMX Pi3LiB HIKHBOI ILEIENH y XJIOMYHKIB i AiBYaTOK CBIUUTH IIPO OJHAKOBI TEPMiHH [OYATKY MPOPI3yBaHHI Ta CEPeIHi TEPMiHU
npopizyBaHHsI 1uxX 3y0iB. [IpoTe criocTepiranucs BiAMIHHOCTI B TepMiHaX 3aKiHY€HHs IPOpi3yBaHHs. [104aTOK Mpopi3yBaHHs MOCTIHHIX
LEHTPAIBHHUX Pi3LIiB BEPXHBOT LIENeIH Bif3HauaBcs paHinie (B 6 pokiB), Hi’k TepMiHH, HABEICH] B CyYaCHHX CTOMATOJIOT YHHX MOCIOHH-
kax YkpaiHy, i 3aBepuryBaBcst y 8 pokiB. Bik mouarky i 3akiHueHHs IpOpi3yBaHHs 3y0iB OyB Ha PiK paHillle 3araJbHONPUITHATHX JaHUX.
OtpuMaHi B pe3ynbTari 0CIiIKEHH IaHi PO TEPMiHHU IPOPi3yBaHHs MEPIINX MOCTIHHUX MOJIAPIB Ta pi3LiB HEOOXiAHI IPH IUIAHYBaHHI
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nporpam npoQiTakTHKH Kapiecy 3y0iB y AiTed B mepiox paHHBOrO 3MIHHOTO IPUKYCY. BeTaHoBieHi B pe3ynbrari JOCITIKEHHS JaH1
CBI/T4aTh PO IOAANBITY HEOOXIHICTE IPOBEICHHS eITiIeMIOIOTYHIX JOCII/IKEHD B IHIINX PerioHax YKpaiH! 3 METOIO BCTAHOBIICHHS
CyJacHUX HaI[lOHAIEHUX HOPM IMPOPi3yBaHHS ITOCTIHHUX 3y0iB y HiTeH.

BucnoBok. BusiieHo HEBiOBITHICTS TEPMiHIB IPOPi3yBaHHS NOCTIHHNX Pi3LiB i MOISIPIB y AiTel M. OfecH CTaHAAPTHAM JlaTaM
IIpOpi3yBaHHS 3y0iB, 1[0 CBIIYUTH IPO HEOOXITHICTH TX yTOUHEHHS B KO)KHOMY perioHi. BcTaHOBIEHO TeH/IepHi BIAMIHHOCTI — O1ITbIIT
paHHE IIPOpPi3yBaHHS MOCTIHHUX 3y0iB y NiBYaTOK. JlaHi MPOBEICHOTO TOCITIPKEHHS 00T PYHTOBYIOTH HEOOXITHICTE HEpenIsi Ty TEPMiHIB
MpoQiTaKTHKH Kapiecy 3y0iB y aiteit M. Omecy Ta HEOOX1THICTh IPOBEICHHS MOTTHOICHOTO 00CTEKEHHS JIITEH 3 MOPYIICHHSM TEPMiHIB

TIpopi3yBaHHS 3yOiB.

KurouoBi cj10Ba: tepminu npopisysauus 3y6is; pisiii; MOIAPH; JiTH.
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E. Krutikova'

Poltava State Medical University* (Poltava, Ukraine),
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*Communal Institution of Higher Education «Rivne
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Summary

The incidence of chronic endometritis is particularly high in women with spontaneous abortions, especially habitual ones.
There are insufficient data on the mechanisms of miscarriage in women whose pregnancy occurred along with this pathology.

Aim: to assess the level of synthesis of cytokines and endometrial proteins in women with CE in the preconceptional stage and
in the early stages of pregnancy; to identify pathogenetic aspects of the impact of imbalance of these substances on the processes
of pregnancy loss; to assess the possibility of correcting the identified changes in the preconceptional stage.

Materials and methods. The study was conducted in 2 phases. In the first phase, 426 women with CE were studied (168 patients
(group 1) were treated for CE in the preconception period, and the rest, 258 patients (group Il), did not receive treatment). The
control group consisted of 30 healthy women. The levels of cytokines TNF-a, INF-y, and IL-10 in cervical mucus and glycodelin
in menstrual blood were determined by enzyme-linked immunosorbent assay. In the second phase of the study, women who
became pregnant were followed: 135 women from group | who received preconceptional treatment for CE; 168 women from
group 1l who became pregnant along with untreated CE; and 20 healthy women from the control group who became pregnant
and subsequently had no complications. At 5-6 weeks of gestation, serum glycodelin concentration and cervical content levels
of TNF-a, INF-y and IL-10 were determined. The data were processed using mathematical statistical methods, Student’s t-test,
Pearson’s correlation coefficient (r) and odds ratio were evaluated using the STATISTICA program of StatSoft Inc. (USA). The
study adhered to the tenets of the Declaration of Helsinki. The study protocol was approved by the local ethics committee of
PSMU for all women enrolled in this study.

The article is extracted from the initiative scientific research project of the Obstetrics and Gynecology Department No 2 of
the Poltava State Medical University «Optimization of approaches to pregnancy management in women at high risk of obstetric
and perinatal pathology» (term: 2022-2027; state registration number 0122U201228).

Results and Discussion. At the preconceptional stage, patients with CE showed a significant decrease in glycodelin levels
by 2.9 times (p<0.05), an increase in proinflammatory cytokines (INF-y by 2.8 times (p<0.001), TNF-« by half (p<0.001)), and
a decrease in IL-10 by 2 times (p<0.001) compared to the levels in healthy non-pregnant women. A decrease in the level of
glycodelin in menstrual blood of women with CE is inversely correlated with an increase in the level of proinflammatory cytokines
in cervical mucus (both INF-y; r=-0.77; p<0.05, and TNF-a; r=-0.69; p<0.05). At 5-6 weeks of gestation, the level of serum
glycodelin was 14.5 % lower (p<0.05) in patients with pregestational untreated CE and 58.6 % lower (p<0.001) in women with
early pregnancy loss. The level of this protein in menstrual blood of women with CE before pregnancy was positively correlated
with its concentration in serum at 5-6 weeks of pregnancy (r=0.61; p<0.01). Such a relationship was also characteristic for
INF-y (r=0.68; p<0.05) and TNF-a (r=0.78; p<0.05). An inverse correlation was also found between a decrease in glycodelin
levels in the blood of pregnant women with a history of untreated CE at 5-6 weeks of pregnancy and an increase in TNF-a (r=
—0.63; p<0.05) and INF-y (r=-0.57; p<0.05) in the cervical mucus of these pregnant women at this stage of pregnancy. After
treatment for CE, both in the preconceptional stage and in early pregnancy, an increase in glycodelin (p<0.001), a decrease
in INF-y (p<0.05) and TNF-a (p<0.01), and an increase in IL-10 concentration (p>0.05) were observed. The incidence of
spontaneous abortion before 22 weeks’ gestation decreased 1.9-fold in women who received preconception treatment (OR 2.79;
Cl 95 % [1.45-5.38]; p < 0.05).

Conclusions. In women with CE, there is a decrease in glycodelin synthesis and cytokine imbalance with an increase in
proinflammatory cytokines: INF-y (2.8-fold; p>0.001) and TNF-« (twofold; p<0.001). The preconceptional decrease in glycodelin
synthesis correlates with a decrease in synthesis of this protein by decidual cells after pregnancy, as well as with the prevalence of
INF-y and TNF-« in early pregnancy in women with a history of CE. This sets the stage for impaired immune tolerance between
the uterus and the fetus and is one of the leading causes of spontaneous abortion in women who become pregnant with untreated
CE. Preconceptional treatment of CE prevents the formation of cytokine imbalance and increases glycodelin synthesis in the
early stages of pregnancy, which protects the course of pregnancy and reduces the incidence of early preterm labor by 4.6 times.

Key words: Chronic Endometritis; Spontaneous Abortion; Glycodelin; INF-y; TNF-q.
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Introduction

In recent years, the incidence of spontaneous abortion
has been steadily increasing, mainly due to the uterine
factor [1, 2]. Thus, according to studies conducted in
2021-2023, on average, up to 43 % of reproductive
problems are associated with pathological processes of
the endometrium [3,4]. And the incidence of chronic
endometritis (CE) is 2 times higher than the prevalence
of other forms of uterine pathology [5,6]. In patients with
recurrent pregnancy loss, the incidence of this pathology
reaches 33 % to 87 % [7,8].

The cause of early pregnancy loss in CE may be the
secondary histopathologic changes in the endometrium as
a result of a prolonged inflammatory process [9]. They are
most often manifested by local stromal edema, increased
stromal cell density, glandular destruction, and the presence
of plasma cell infiltration in the endometrial stroma [9,
10, 111, which leads to disrupted receptivity of the uterine
mucosa and its cyclic transformation during the menstrual
cycle [11]. The consequence of such changes is a decrease
in the synthesis of specific endometrial proteins whose role
is to prepare the endometrium for implantation [12].

One of these proteins is glycodelin (a2-microglobulin
fertility, AMGEF). It is synthesized by the epithelium of the
endometrial glands in the second phase of the menstrual
cycle under the stimulating effect of progesterone [13].
Its levels increase during the «implantation window»
and remain high until the onset of the next menstrual
period and during the first days of the next cycle [10,12].
In the case of pregnancy, glycodelin synthesis continues
and its level in the decidual tissue increases steadily
during the first trimester [9,13]. An important function
of glycodelin is to transport hydrophobic molecules
necessary for embryonic development from the tissue
environment [13]. In addition, this protein protects the
embryo from the immune response of the mother’s
body [13]. In case of protein deficiency, the synthesis
of the proinflammatory cytokines TNF-o and INF-y by
monocytes and macrophages is activated [14, 15].

It is now known that successful pregnancy requires
the dominance of a Th-2 mediated immune response
between maternal and fetal tissues, which provides
relative immunosuppression through increased synthesis
of anti-inflammatory cytokines, including I1L-10 [15]. This
cytokine prepares the endometrium for implantation and
limits the activity of natural Killer cells and macrophages
[16]. The predominance of Th-1-mediated immunological
reactions between maternal and fetal tissues initiates the
production of proinflammatory cytokines such as INF-y,
tumor necrosis factor alpha (TNF-a) and interleukins
IL-1, IL-2, IL-12, IL-15, IL-18 by decidual macrophages
[17,18]. To date, the proinflammatory cytokines TNF-a
and INF-y are known to have a direct cytotoxic effect
on fetal cells [16], as well as to contribute to endothelial
dysfunction [19], chorionic vascular thrombosis, fetal
oocyte death, and oocyte rejection [15, 20].

The presence of a cytokine imbalance in the
endometrium in CE negatively affects the course of
pregnancy and causes a high incidence of abortion.
However, the mechanisms of this effect are not well
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understood, and new studies are needed in both the
preconceptional and gestational periods.

Aim: to assess the level of synthesis of cytokines
and endometrial proteins in women with CE in the
preconceptional stage and in the early stages of pregnancy;
to identify pathogenetic aspects of the impact of imbalance
of these substances on the processes of pregnancy loss; to
assess the possibility of correcting the identified changes
in the preconceptional stage.

Materials and methods. The study was conducted
in 2 phases. In the first, preconceptional stage, 426 women
with CF who were planning a pregnancy were examined.
The balance of proinflammatory cytokines (TNF-a, Ta
INF-y) and anti-inflammatory interleukin IL-10 was
estimated by enzyme-linked immunosorbent assay in
cervical mucus on days 5-10 of the menstrual cycle. The
level of glycodelin protein (a-2-microglobulin of fertility)
in menstrual blood was evaluated by enzyme-linked
immunosorbent assay.

Of the women studied, 168 patients (group I) were
treated in the preconceptional period with azithromycin
(1 g on the first day of menstruation, followed by 500
mg daily for a total of 5 days), femostone-2/10 (3 months
continuously), and L-arginine (6 g orally for 2 months).
After treatment, women in group | were reassessed to
evaluate the efficacy of the therapy. The remaining 258
patients did not receive pre-gravid treatment for CE and
formed Group Il. The control group (CG) consisted of
30 healthy women without CE or other reproductive
problems.

In the second phase of the study, women who became
pregnant were followed. There were 323 such patients: 135
women from Group | (i.e., those who received a specific
pre-pregnancy treatment for CE); 168 women from
Group Il (whose pregnancy occurred along with untreated
CE); and 20 healthy women from the control group who
became pregnant and subsequently had no complications.
At the beginning of pregnancy (5-6 weeks), these women
underwent repeated determination of the levels of the
cytokines TNF-a, INF-y and IL-10 in the cervical contents,
as well as the serum concentration of glycodelin.

The obtained data were processed using mathematical
statistical methods, calculating sample means (M), variance
(o), and errors of the mean (m); Student’s t-test was
evaluated, Pearson’s paired correlation coefficient (r) was
determined, and the probability of odds was calculated.
The STATISTICA software from StatSoft Inc. (USA) was
used in the study. All studies were conducted in accordance
with the tenets of the Declaration of Helsinki. The study
protocol was approved by the local ethics committee of
PSMU for all women enrolled in this study.

The article is extracted from the initiative scientific
research project of the Obstetrics and Gynecology
Department No 2 of the Poltava State Medical University
«Optimization of approaches to pregnancy management
in women at high risk of obstetric and perinatal
pathology» (term: 2022-2027; state registration number
0122U201228).
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Results and Discussion

At the preconceptional stage, a significant decrease in
glycodelin levels was found in patients with CE compared
to CG. In women with CE, it was 13.7+3.6 pg/mL, which
was 2.9 times lower than in controls (39.8+8.3 ug/mL;
p<0.05). In addition, these patients showed increased levels
of proinflammatory cytokines. Thus, the concentration of
INF-y in women with CE reached 8.3+1.2 pg/mL, which
was 2.8 times (p<0.001) higher than the control values
(2.93+1.2 pg/mL). The level of TNF-o was also doubled
in this comparison: 3.4+0.23 pg/mL in women with CE vs.
1.61+0.13 pg/mL (p<0.001) in the control group.

However, the level of IL-10 was 2 times lower in
women with CE: 4.2+0.6 pg/mL vs. 8.83+0.14 pg/mL
in healthy non-pregnant women (p<0.001). Correlation
analysis revealed that a decrease in menstrual glycodelin
levels was inversely correlated with an increase in cervical
mucus proinflammatory cytokines (both INF-y; r=-0.77;
p<0.05, and TNF-a; r=-0.69; p<0.05). We hypothesize that
in CE morphofunctional changes in the uterine mucosa,
manifested by a decrease in the intensity of synthesis
of proteins necessary for preparation for implantation
by its glands, are associated with the formation of
cytokine imbalance and potentiate the prevalence of
proinflammatory cytokines. Obviously, pregnancy under
such conditions is at high risk of pregnancy complications,
primarily miscarriage.

Finally, out of 168 women who became pregnant with
untreated CE, 41 women (24.4 %) had a spontaneous
abortion before 22 weeks. This occurred most frequently
in the early stages of pregnancy (up to 8 weeks): 56 % of
all miscarriages occurred at this time (in 23 women).

In order to identify the mechanisms of influence of
the detected preconceptional changes on the increase in
miscarriage incidence, we continued to follow the women
after pregnancy (stage 2 of the study). It was found that
at 5-6 weeks of gestation in patients with pregestational
untreated CE, the level of serum glycodelin accounted for
131.6%6.6 ng/mL, which was by 14.5 % lower than the
corresponding level in CG (154.1+7.12 ng/mL; p<0.05).
Serum glycodelin levels were also calculated in untreated
women who lost pregnancy at an early stage (up to 8
weeks). At 5-6 weeks of gestation, glycodelin levels were
58.6 % lower than in controls, which is dramatically low
for this gestational age (90.3+£6.91 ng/ml; p<0.001). At
the same time, a significant positive correlation was found
between the level of this protein in the menstrual blood of
women with CE before pregnancy and its concentration
in the women’s serum at 5-6 weeks of pregnancy (r=0.61;
p<0.01). This led us to conclude that untreated CE during
pregnancy causes a decrease in glycodelin synthesis by
decidual cells, leading to a high incidence of spontaneous
abortion in such patients.

Changes in the secretory function of the decidua were
accompanied by shifts in the cytokine profile of untreated
pregnant women with a history of CE. Thus, the level of
INF-y in cervical mucus at the beginning of pregnancy
exceeded the control level by 2.12 times (62.79£9.0 pg/ml
vs. 29.12+4.1 pg/ml in healthy pregnant women at the same
gestational age (p<0.001). The level of TNF-a was 4.3

times higher compared to the levels in CG (88.12+8.49 pg/
mL vs. 20.41+3.0 pg/mL; p<0.001). The levels of TNF-a
at 5-6 weeks of gestation in women with a history of CE
were positively correlated with the levels of this indicator
at the stage of pregnancy preparation (r=0.78; p<0.05).
This correlation was also characteristic of INF-y levels
(r=0.68; p<0.05). In addition, an inverse correlation was
found between a decrease in glycodelin levels in the blood
of pregnant women with a history of untreated CE at 5-6
weeks of pregnancy and an increase in TNF-o (r= -0.63;
p<0.05) and INF-y (r=-0.57; p<0.05) in the cervical mucus
of these pregnant women at the same term of pregnancy.
An increase in proinflammatory cytokines in the early
stages of pregnancy that occurred in CE was accompanied
by an increase in the anti-inflammatory cytokine IL-10.
However, this was only characteristic of patients whose
pregnancies progressed. In them, the level of this cytokine
was 102.1+2.2 pg/ml, which was 4 times higher than in
healthy women at the same stage of pregnancy (25.6+2.9
pg/ml; p<0.0001). In 23 patients who lost pregnancy
in the first trimester, the level of this indicator at the
beginning of pregnancy was 2 times lower (13.0+3.4 pg/
ml) (p<0.001 compared with the control level), although
the concentration of TNF-o (89.6£2.5 pg/ml) and INF-y
(64.1+4.8 pg/ml) in these women did not differ significantly
from that in the patients of group Il as a whole. In our
opinion, it was the imbalance with the predominance of
proinflammatory cytokines that caused the high incidence
of pregnancy loss in women who became pregnant with
preconceptionally untreated CE. The property of these
cytokines is the initiation of Th1-dependent immunological
responses that provoke the death of the fetal oocyte and its
expulsion from the uterine cavity [14,15,16,18].
Apparently, in such conditions there is a need for
adequate pre-gravid preparation, which should compensate
for the negative effects of this pathology on the endometrial
readiness for implantation and on the further functional
capacity of the decidual cast. Taking into account the
identified changes, we developed a complex containing
broad-spectrum antibacterial agents, hormonal agents to
restore endometrial receptivity and synthetic function,
and L-arginine to improve endometrial blood flow. After
preconception treatment with CE in women of group I, we
observed an increase in glycodelin in menstrual blood to
34.6+6.9 pg/ml. This is 2.5 times higher than the baseline
values before treatment (13.7+3.6 pg/ml; p<0.001). The
levels of proinflammatory cytokines in cervical mucus
decreased: INF-y in women after treatment accounted
for 3.2+1.6 pg/ml, which was 2.6 times lower compared
to the baseline before treatment (8.4+1.4 pg/ml; p<0.05).
The level of TNF-o was also reduced by half (from 3.6+£0.5
pg/mL before treatment to 1.8+0.3 pg/mL after treatment;
p<0.01). On the contrary, the concentration of IL-10
increased by 72 % during treatment (from 4.4+0.8 pg/mL to
7.6x1.2 pg/mL; p<0.05), which is not significantly different
from the level of controls (8.83£1.42 pg/mL; p>0.05).
After the onset of pregnancy, the serum level of
glycodelin (152.5+7.3 ng/ml) at 5-6 weeks of gestation
was 15.9 % higher than in the group of untreated patients
(p<0.05). The level of INF-y in cervical mucus of these
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patients (33.4+4.8 pg/ml) was 1.8 times lower than in
untreated women (p<0.0001), and the level of TNF-a
(24.3+6.3 pg/ml) was 3.6 times lower (p<0.01). Instead,
the level of the anti-inflammatory cytokine IL-10
(28.3 £ 2.7 pg/ml) did not increase as in pregnant women
with a history of untreated CE, but remained within the
limits inherent to healthy women (25.6 + 2.9 pg/ml, p>0.2).
At the same time, it was 3.61 times lower than the level in
the group of untreated women before pregnancy (p>0.0001).
Consequently, the incidence of spontaneous abortion before
22 weeks of pregnancy decreased by 1.9 times in women
who received preconceptional treatment (OR 2.79; CI 95 %
[1.45-5.38]; p < 0.05), and the incidence of early pregnancy
loss (up to 8 weeks) decreased by 4.6 times (13.7 % of this
pathology in the cohort of women untreated before pregnancy
vs. 2.96 % among those who received preconceptional
treatment (OR 5.21; Cl 95 % [1.75-15.42] p < 0.05).

Conclusions
1. In non-pregnant women with untreated CE,
glycodelin synthesis decreased by 2.4-fold, which was
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HNEPEAYMOBU CAMOBIJIBHOI'O BUKH/IHSI B PAHHIX TEPMIHAX BAT'ITHOCTI, IO HACTAJIAJIA
HA ®OHI XPOHIYHOI'O EHAOMETPUTY

B.lixauoé', O.Tapanoscoka', 1. JKaouenxo?, B.Oxcioma®, B.Ilanana®, E.Kpymixosa®

IMoaTaBcbKuii Jep:KaBHUN MeTHYHMIT YHiBEpcHTET!
(m. IloaraBa, Ykpaina),
Y «IucrutyT nepiarpii, akymepcersa i rinexoJorii im. akag. O. M. Jlyk’sinoBoi HAMH Ykpainu»?
(m. KuiB, Ykpaina),
KomyHanapHmii 3aK1a1 BHINOL ocBiTH «PiBHEHCHbKA Meqn4Ha akajaeMis» PiBHeHcbKoI 06aacHoi paqn MO3 Yipainu®
(m. PiBHe, Ykpaina)

Pesrome.

YacToTra XpOHIYHOTO €HOMETPHUTY € OCOOINBO BHCOKOIO Yy KiHOK 3 CAaMOBIIEHIM BUKHHEM, 0COOIMBO 3BHYHIM. He mocratHbo
JAHUX TIPO MEXaHi3MHU BHKHIHS y KIHOK, BaTiTHICTh SIKMX HacTala Ha (OoHi Iiel maToiorii.

Merta i 3aBIaHHS TOCTIIZKEHHSI: OI[IHUTH PiBEHb CUHTE3Yy IIUTOKIHIB Ta CHIOMETpiaIbHIX OUIKIB y 'kiHOK 3 XE Ha mpexoHmen-
LiifHOMY eTarli Ta Ha MOYAaTKOBUX TepMiHaxX recTallil; BUSIBUTH aTOTCHETHYHI aCTIEKTH BIUIMBY JHCOATAHCYy IIUX PEUYOBHH HA IPOIECH
TIEPEPUBAHHS BariTHOCTI; OLIHUTH MOYJIMBOCTI KOPEKIIi1 BUSBICHHUX 3MiH Ha €TaIll MPEKOHIETIIHHOT i ITOTOBKH.

Martepiaan Ta MeToau Aocinxennst. locimkeHns Oymo mpoenere B 2 erany. Ha mepmomy etari 6yio obcresxeHo 426 sxinok 3 XE
(3 Hux 168 nauientok (I rpyna) Ha mpexkoHueniiiHoMy erari tikysanu XE, perrra, 258 naniexrtox (II rpymna), He OTpuMyBaJId JIiKyBaHHS).
B xonTponsHy rpymy Oymu BkiroueHi 30 3m0poBux jkiHOK. Busnauany kinbkicTs muTokiHiB TNF-a, INF-y, Ta IL-10 B nepBixaasHOMYy
cnm3i Ta DIKOZIeITiHa y MeHCTpyalIbHill KpoBi MeToioM iMyHO(epMeHTHOTO aHami3y Ha 2 erarti gocii ke HHS IPOJOBKYBaJIOCS CIIOCTe-
PEKEHHS 3a THMH 3 00CTEKEHHX XKIHOK, y SKNX HacTaja BariTHICTh: 135 jkiHOK 3 rpymu I, XT0o oTprMaB npekoHIentiiine aixyBaHas XE;
168 xinok 3 rpynu II, BaritHicTh y sikux Hactana Ha ¢oni HenikoBaHoro XE, a Takok 20 310pOBHX KIHOK 3 TPYIHN KOHTPOIIO, Y KX
BariTHICTH HACTala 1 B MOJAJIBIIOMY IpOTiKasa 06e3 yckiIagHeHb. B 5-6 TmkHIB BariTHOCTI BU3HAYAIN CHPOBATKOBY KOHI[CHTPALIIIO
rmikozerniny Ta piBeHb TNF-a, INF-y ta IL-10 B mmitkoBoMy BMicTi i. JlaHi 00p0o0OIsIH 3 BUKOPHCTaHHIM METO/IB MaTeMaTHYHOI CTa-
THCTHKH, OLiHIOBaIU KpuTepiit Cr’roneHTa, koediuieHT napHoi kopesiii () TTlipcoHa, BiporiqHICTh [IAHCIB 3a JOMOMOTO0 IPOrpamMu
«STATISTICA» «StatSoft Inc.» (CILIA). B mocitiukeHHI 10TpUMyBaIHCs MOI0KeHb [ ebenHehkol Jlekapartii. [TIpoTokos 10ciiiuKeH S
y3romxennit JlokansHuM eTrHaHIM KoMiteToM I[TIJIMYVY. mi1st ycix jKiHOK, XTO OpaB y4acTb y JaHOMY JIOCIiPKCHHI.

Po6ora € wactunoto inimiatuBHOI H/IP kKadenpu akymepcTsa i rinexomnorii Ne 2 [TontaBchKoro fepskaBHOTO MEIMYHOTO YHIBEPCH-
TeTy «OnTHMi3amis MiAX0AiB 10 BEAECHHS BaTiTHOCTI y *iHOK T'PYI BUCOKOTO PH3UKY 10 BHHUKHEHHIO aKyIIEPChKOI Ta IepHHATAIBHOT
naroJorii», (tepmin BukoHanHs 2022-2027 pp.; Ne neprkaBHoi peectparii 0122U201228).

Pe3yabraTn Ta ix odropopennsi. Ha npexonnenuifinomy erani y mamiearox 3 XE Oyio BUsABICHE HOCTOBIpHE 3MCHIIICHHS PiBHS
rikozeniny B 2,9 pasu (p<0,05), 3pocranus piBHIB npo3ananbHux utokiHiB (INF-y y 2,8 pasu (p<0,001), TNF-a Brsiui (p<0,001)),
3MeHIIeHHs KibkocTi IL-10 B 2 pasu (p<0,001) nopiBHSHO 3 PiBHAMHU Y 3I0POBHX HEBATITHUX XKIHOK. 3MEHIICHHS PiBHS DIIIKOJEIIHY
B MEHCTpYyaJIbHiH KpoBi kiHOK 3 XE 00epHEHO KOpEeIo€e 31 3pOCTaHHAM BMICTY IIpO3aralbHUX OUTOKIHIB B I[EPBIKaTLHOMY CIIH31
(s INF-y; r=-0,77; p<0,05, tak i TNF-q; r=-0,69; p<0,05). B 5-6 TmxHeBOMY TepMiHi BAriTHOCTI y MAI[I€HTOK, [0 MAJIH HEJIIKOBAHHI
norecrauiiino XE, piBeHb CHpOBaTKOBOTO Tikozeniny Oys Ha 14,5 % e menmmM (p<0,05), a THX 3 HUX, sIKi BTpaTHIIM BariTHICTh Ha PaHHIX
TepMminax — 58,6 % menumm (p<0,001). PieHb 11p0r0 Oisika B MEHCTpYyasIbHii KpoBi y kiHOK 3 XE 110 BariTHOCTI HO3UTHBHO KOPEIIOBAB
3 HOro KOHIICHTPALII€r0 y X JKIHOK B cupoBarii Kposi B 5-6 TikHiB BaritHOCTi (r=0,61; p<0,01). Takuii 38’5130k OyB XapakTepHHUI
i st piHiB INF-y (r=0,68; p<0,05), i mias TNF-a (r=0,78; p<0,05). Byna takox BusiBieHa 0OepHCHA KOPEIISLIS MK MaJiHHIM PiBHSI
IIIKOZEIIHY Y KPOBI BariTHHX 3 HeslikoBaHuM XE B aHamuesi B 5-6 TiokHIB BariTHOCTI Ta 3poctanHsMm TNF-a (r=-0,63; p<0,05) i INF-y
(r=-0,57; p<0,05) y uepBikaabHOMY CJIM3i LIUX BAariTHUX B JaHOMY TepMiHi. [Ticist nmpoBeaeHoro JikyBaHHs XE, sIK Ha IPEKOHLCTIII-
HOMY €Talli, TaK i Ha paHHIX TepMiHaX BariTHOCTI BifMivyanocs 3pocranHs riikofeniny (p<0,001), smeniuenns Bumicty INF (p<0,05) Ta
TNF-a (p<0,01) Ta 36inpenns konuentpanii IL-10 (p>0,05). Yactora caMOBIIBHOTO BUKHIHS 10 22 THXKHIB BariTHOCTI Y JKIHOK, 1110
OTPUMYBAJIM MPEKOHIIENIIHE JTiKyBaHHs 3MeHIumIacs B 1,9 pasu (BIL 2,79; 11T 95 % [1,45-5,38]; p <0,05),

BucnoBku. V xinox XE mae miciie 3MEHIICHHS! CHHTE3Y IIIKOJEIIHY 1 IUTOKIHOBUH AUcOaIaHC 31 3pOCTaHHIM MPO3alalbHAX
murokiniB: INF-y (B 2,8 pasis; p>0,001) i TNF-o (Basiui; p<0,001). [TpexoHuemnIiiiHe 3MEHILICHHS] CHHTE3Y IIIKOJEITiHY KOPEJISTHBHO
TIOB’s13aHe 31 3MCHIIICHHSIM CHHTE3Y IIbOT0 OlTKa KIIITHHAMH JeIH/IyaIbHOI 0OO0JIOHKH ITiCIIst HACTAHHS BAariTHOCTI, @ TAKOX 13 IIPEBABIIIO-
BaHHsAM INF-y 1 TNF-a Ha pannix Tepminax BaritHOCTI y xiHOK 3 XE B anamuesi. Lle cTBOpIoe yMOBH ISt HOPYIIEHHS iIMyHOJIOTIYHOT
TOJIEPAHTHOCTI MIXK MaTKOIO Ta IUIOZOM i € OJHI€IO 3 IPOBITHUX MPUYNH BUHUKHEHHS CaMOBUIFHOTO BUKH/IHS y JKIHOK, IO 3aBariT-
Himn Ha ¢omni HenmikoBanoro XE. TIpoBenenns npexkonnenuiitnoro nikysanas XE 3anobirae ¢opMyBaHHIO INTOKIHOBOTO JUCOaIaHCy
1 IBHIIY€E CHHTE3 ITIKOZEIIIHY HA PAaHHIX TepMiHaX recTalil, o MPOTEKTye Iepedir BariTHOCTI 1 3MEHIITy€e 9acToTy il IIepepuBaHHs
B paHHIX TepMiHax B 4,6 pasis.

Kurouosi ciioBa: XPOHIYHUH €HIOMETPUT; CaMOBLTbHUI BUKUACHB; rikonenid, INF-y; TNF-a.
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QUALITY OF LIFE IN PREGNANT
WOMEN WITH CHRONIC SLOW TRANSIT

CONSTIPATION
I. Leschyshyn, L. Markulan,

P. Byk, Y. Susak, N. Martyniuk,
O. Okhotska

National Medical University named after O. O. Bogomolets
(Kyiv, Ukraine)

Summary

A significant number of pregnant women suyfer from constipation, which tends to worsen as pregnancy progresses. Chronic
constipation worsens the course of pregnancy and may require emergency surgery with possible negative consequences for the
fetus and the woman. The negative impact of constipation during pregnancy can be reduced by eliminating the manifestation of
symptoms before it. The recommended surgical procedure is total colectomy.

The aim of this study was to evaluate the quality of life (QoL) of pregnant women with chronic slow transit constipation
(CSTC) after conservative versus surgical treatment.

Method: Between 2017 and 2022, a comprehensive study was conducted on 46 women with CSTC that was resistant to
conservative treatment. Among them, 22 patients underwent surgery (group M), while 24 patients received conservative treatment
(group C). Quality of life was assessed using the SF-36 scale before treatment, 90 days after treatment initiation, and during
each trimester of pregnancy.

Rezalts: After treatment, physical QoL was comparable between groups (47.92+3.7 vs. 45.99+4.71), whereas mental QoL
was significantly higher in the surgical group (50.59+2.79 vs. 46.94+4.85, p=0.009). In the second trimester, the surgical group
had significantly higher physical QoL than the non-surgical group (43.9+2.4 vs. 40.5+2.6, p = 0.029). In the third trimester,
both physical (39.3+3.6 vs. 29.7+5.1, p = 0.003) and mental (51.7+2.5 vs. 40.5+6.3, p = 0.003) QoL scores were significantly
higher in the surgical group.

Conclusions: Compared with conservative therapy, colectomy improves the quality of life of pregnant women with CSTC,

suggesting that it is a safe and effective treatment option before pregnancy.
Key words: Chronic Slow Transit Constipation; Pregnancy; Quality of Life; Colectomy; Conservative Therapy.

Introduction

Between 11 and 40 % of women suffer from constipation
during pregnancy [1. 2. 3], which tends to worsen as the
pregnancy progresses [2]. Constipation may occur for the
first time or already be present as a chronic slow transit
type prior to pregnancy. The diagnosis of the latter is made
based on the Rome 1V criteria and requires two or more of
the following symptoms [4]:

e Straining on more than 25 % of defecations.

e Lumpy or hard stools (BSFS type 1 or 2) on more
than 25 % of defecations.

e Sensation of incomplete evacuation on more than
one-fourth (25 %) of defecations.

e Sensation of anorectal obstruction or blockage on
more than one-fourth (25 %) of defecations.

e Manual maneuvers to facilitate evacuation on more
than one-fourth (25 %) of defecations.

e Fewer than three spontaneous bowel movements per
week.

Chronic constipation worsens the course of pregnancy
and may require emergency surgery [5, 6], with the possibility
of negative consequences for the fetus and the woman [7, 8].
The negative impact of constipation during pregnancy can
be reduced by eliminating the manifestation of symptoms
before it. The recommended surgical intervention is total
colectomy [9, 10]. In addition, colectomy has been shown
to have no effect on a woman’s fertility [11, 12].

Currently, it is unclear whether colectomy is necessary
for women considering pregnancy who have slow transit
constipation that does not respond to conservative treatment.

Aim: To assess the quality of life scores in pregnant
women with chronic slow transit constipation after
conservative versus surgical treatment.

Materials and methods

Between 2017 and 2022, a comprehensive study was
conducted on 46 women who were planning to become
pregnant and had slow transit constipation (CSTC) that was
resistant to previous conservative treatment. The diagnosis
of CSTC was made according to the Rome IV criteria [3].
22 patients (47.8 %) underwent surgical treatment and
were referred to as the main group (group M). 24 (52.2 %)
patients refused surgery and received conservative
treatment, which was the comparison group (group C).
In group M, patients underwent open (19-86.4 %) or
laparoscopic (3-13.6 %) colectomy before pregnancy,
including colectomy with ileorectal anastomosis in 17
(77.3 %) women, colectomy with low rectal resection
and ileorectoanastomaosis in 2 (9.1 %), and laparoscopic
colectomy with ileorectoanastomosis in 3 (13.6 %) patients.

Quality of life (QoL) was assessed using the SF-36
scale before treatment, 90 days after treatment initiation,
and during each trimester of pregnancy.

The efficacy of constipation treatment was evaluated
based on the bowel movement interval, the type of
stool according to the Bristol scale, and the passage of
radiographic contrast markers before and after pregnancy.

Reducing the interval between bowel movements to
once in 1-2 days and changing the type of stool to 3/4 types
were signs of effective conservative treatment [13].
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In both groups, patients did not differ statistically in
mean age: —33.9 £ 6.7 years vs. 32.0 £ 6.0 years (p = 0.127),
body mass index—22.1 £ 2.4 kg/m2 vs. 21.9 + 2.6 kg/m2
(p = 0.214), respectively, in groups M and C. Taking into
account the state of their somatic and reproductive systems,
they had no contraindications for pregnancy.

Statistical analysis was performed with IBM SPSS
Statistics, V 22. Descriptive statistics were performed.
Data were assessed for normality using the Shapiro-Wilk
test. Means are presented as M+SD. Categorical data
were expressed as numbers (%). Comparison of means
for quantitative variables was performed using the Mann-
Whitney U test. Relative values were compared using the
Pearson xi-squared test. The null hypothesis of equality of
variables was rejected at p < 0.05.

Results
In group M, two women had children before treatment.
One woman had two children, one of whom was born

before the onset of constipation symptoms. In group C,
all children were born after the onset of constipation
(Table 1). All children were conceived and born naturally.
One woman in group M had a miscarriage.

2 (9.0 %) women in group M and 3 (12.5 %) women
in group C showed worsening of constipation symptoms
during pregnancy before treatment (p = 0.711).

A number of women refused pregnancy for reasons
such as constipation and fear of worsening symptoms: 6
(27.3 %) patients in group M and 5 (20.8 %) in group C
(p=0.734). Groups M and C were not statistically different
with respect to the interval to defecation, the passage of
radiographic markers, and previous treatment, all p > 0.05
(Table 1).

During the study period, 8 (36.4 %) women in group
M became pregnant, whereas 14 (64.6 %) did not become
pregnant, with 4 (18.18 %) of them refusing pregnancy
plans for personal reasons (Fig. 1).

Table 1.
Comparative characteristics of group M and group C before treatment
Group M Group C
Indicator n=22 n=24 p
Abs. % Abs. %

Successful pregnancies 2 9,0 3 12,5 0,711
History of miscarriage 1 4,5 0 0,0 0,965
Refusal of pregnancy 6 27,3 5 20,8 0,734
Increased severity of constipation symptoms during 2 9.0 3 12,5 0711
pregnancy

Interval between defecation before treatment, day, M+SD 6,8+1,8 7,4+12.4 0,403
Passage of x-ray contrast markers before treatment, day, 10,9438 10,243.4 0,842
MzSD

High-fiber diet 21 95,45 22 91,6 0.613
Pressure on the abdominal cavity to facilitate defecation 20 90,9 23 95,8 0.51
Use of pharmacological agents 21 95,45 24 100 0.301
Use of cleansing enemas 8 36,36 10 41,66 0.72

Fig. 1. Frequency of pregnancy in group M (after surgery) and group C (depending on the results of
conservative therapy).
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In group C, conservative therapy was found to be effective
in 19 women. However, the selected schemes had direct
pregnancy-related contraindications in six women. They
decided to postpone pregnancy and continue conservative
treatment for constipation. Of the 13 women who underwent
effective conservative treatment without pregnancy-related
contraindications, six became pregnant. 7 (29.16 %) women
did not become pregnant, with 3 (12.5 %) of them refusing
to plan a pregnancy for personal reasons (Figure 1).

Five women failed to obtain effective treatment. These
women had a high risk of maintaining or increasing the

manifestations of constipation during pregnancy, resulting
in a significant worsening in quality of life.

Group M and group C did not statistically differ in
average values of physical (35.15+6.31 vs. 34.41+6.14),
p =0.700, and psychological (35.28+9.79 vs. 35.59 +8.74),
p = 0.954 components of QoL before treatment, respectively
(Fig. 2, 3; Table 2).

The difference in the psychological component of
health was observed due to the impossibility of choosing
effective schemes for five women after treatment initiation
(Fig. 1; Table 2).

Table 2
Comparison of group M and group C after treatment
. Group O Group C
Indicator N:2|02 N=2p4 P
Successful pregnancies, n (%) 8 (36,36) 6 (25,0) 0,900
Preeclampsia, n (%) 1(12,5) 1(16,6) 0,825
SF-36 Norm
. PCS 48-61 48,21+3,46 49,33+2,97 0,491
| trimester
MCS 51-58 50,13+3,14 51,69+2,06 0,345
. PCS 39-55 43,85+2,35 40,53+2,60 0,029
Il trimester
MCS 49-62 49,3045,51 48,79+1,76 0,142
. PCS 37,5-47,5 39,25+3,6 29,69+5,06 0,003
Il trimester
MCS 49,5-66 51,66+2,54 40,53+6,26 0,003
Before pregnancy (before PCS - 35,15+6,31 34,41+6,14 0,700
therapy) MCS - 35,28+9,79 35,59+8,74 0,954
Before pregnancy (after PCS - 47,92+3,7 45,99+4,71 0,440
therapy) MCS - 50,59+2,79 46,94+4,85 0,009
Interval between defecation 90 days after treatment, day (M+SD) Everyday 2.31+1.73
Interval between defecation in pregnant women, day (M+SD)
| trimester Everyday 2.16+1.25
Il trimester Everyday 2.56+£1.98
Il trimester Everyday 4.44+2.87
The average interval between defecation after pregnancy Everyday 2.56+1.98

Fig. 2. Median and interquartile range of the PCS for different survey terms in the study groups
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Fig. 3. Median and interquartile range of the MCS for different periods of survey in the study groups.

In group M, 8 (36.3 %) women had successful
pregnancies after surgery. Of note, one woman had
two successful pregnancies. All eight women had an
uncomplicated pregnancy. Three children were born
by cesarean section. The other children were born
spontaneously.

In group C, 6 (25 %) women had no abnormalities
during pregnancy. One child was born by cesarean section.

Gestosis was observed in one woman from each
group, indicating that the groups were comparable on this
indicator (p = 0.825).

After treatment, physical QoL was 47.92+3.7 in group
M and 45.99+4.71 in group C. These values were found
to be comparable (p = 0.44). However, women showed
significantly higher mental health indicators (50.59+2.79
after surgery vs. 46.94+4.85 after conservative treatment
(p = 0.009).

There was no difference in physical (p = 0.491) and
psychological (p = 0.345) QoL in both groups in the first
trimester.

In the second trimester, there was a significant
difference in physical QoL (p = 0.029).

In the third trimester, there was a significant difference
between groups M and C for both health components (p =
0.003). At the same time, group C showed a decrease in
QoL compared to the standard (Table 2).

The worsening of constipation (an increase in the
interval between bowel movements from 2.16+1.25 days
to 2.56+1.98 days) was observed in group C from the
second trimester. Four women had defecation difficulties
and required cleansing enemas for up to 4.44+2.87 days
in the third trimester.

Discussion

The conservative management of pregnant women with
CSTC is a challenging therapeutic endeavor, as the range
of approved medications is severely limited due to the
presence of contraindications. The first recommendation
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is a high-fiber diet [14, 15, 16, 17]. The high-fiber diet
resulted in a 50 % reduction in the severity of constipation
compared to the untreated group [18]. [18]. However,
a meta-analysis based on randomized controlled trials
showed insufficient evidence [19].

In our study, 21 (95.5 %) patients in group M and 22
(91.6 %) patients in group C followed a high-fiber diet.
This diet had a beneficial effect, but the significance of
its administration was only observed in combination with
pharmaceutical drugs.

Some authors recommend applying pressure to the
abdominal cavity to improve the act of defecation [20].
20 (90.9 %) women in group M and 23 (95.8 %) in
group C performed this manipulation instinctively, but its
effectiveness in pregnancy is questionable.

According to some studies, constipation symptoms
can be relieved when the dysbiosis is eliminated.
Xylooligosaccharides and probiotics are beneficial in pregnant
women [21] with severe constipation because inulin and
fructooligosaccharides stimulate the growth of bifidobacteria
[22]. It’s been shown that the microbiota of people with
constipation is significantly different from the control group
[23]. However, probiotic treatment always requires evidence
that constipation is due to dysbiosis [24]. The mechanism of
action of probiotics is related to the stimulation of the growth
of bifidobacteria in dysbiosis. Probiotics don’t provide an
etiopathogenic treatment for chronic slow transit constipation.
[25, 26]. Therefore, probiotics were not included in the
treatment plan in our study.

Eight women in group M (36.36 %) and ten women in
group C (41.66 %) used enemas at least twice a week to
facilitate bowel movement. According to medical history,
21 (95.45 %) patients in group M and 24 (100 %) in group
C used laxatives on their own, whereas only 12 (26 %) of
46 patients followed the instructions.

All patients eventually developed drug resistance.
This was mainly due to the prolonged period of use.
According to the drug guidelines available on the website
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https://mozdocs.kiev.ua, the following drugs have been
approved for use in pregnant women in Ukraine [9]: AO6A
B —contact laxatives: AO6A B06 —senna glycosides; AO6A
C—bulk laxatives: AO6A C01 - plantain seed drugs; AO6A
D - osmotic laxatives: AO6A D11 — lactulose, and AO6A
D15 - macrogol.

Other drugs (prucaloprid, combinations of metal salts,
zostir, sodium picosulfate, liquid paraffin, bisacodyl, and
castor oil) are either directly contraindicated for use in
pregnancy or lack relevant clinical studies. Although
systemic absorption of laxatives is negligible [17], their
use is not recommended in the literature. Stimulants are
more effective than bulking agents. However, they cause
more side effects [18].

As a result, the observation shows that macrogol,
glycerol, and lactulose have been recommended as first-
line treatments for constipation in pregnancy [14, 16, 27].
If they were ineffective, bisacodyl, sodium dokusat, or
sodium picosulfate were considered to be recommended
under medical supervision, despite their potential side
effects. It is recommended to use only lactulose and other
evidence-based drugs [28]. Lactulose proves to have an
optimal efficacy of 84 % and is considered clinically safe
for pregnant women [29]. Macragol has similar efficacy
and comparable side effects [30].

Conservative treatment was selected based on the
individual’s response to therapy and approval for its use in
Ukraine. Five women did not receive adequate conservative
therapy. Effective treatment was chosen for six women.
However, it was not acceptable during pregnancy.

CSTC had a negative impact on both psychological
and physical health. Our study found that PCS was
35.1546.31 in group M and 34.41+6.14 in group C, with
MCS of 35.28+9.79 and 35.59+8.74, respectively, which is
consistent with previous findings [31, 32]. After treatment,
group M had a physical QoL of 47.92+3.7 compared to
45.99+4.71 in group C, indicating comparable outcomes
(p=0.44). However, women after surgery showed
significantly higher mental health scores (50.59+2.79
Vvs. 46.94+4.85, p = 0.009). In our opinion, the difference
in mental health scores results from the need to take
medications that have a slow onset of action, as opposed
to surgery.

References:

The women who did not experience constipation during
pregnancy showed changes in both their physical and
psychological health. Specifically, the average physical
health score decreased while the psychological health score
increased with each trimester [33]. Based on the data, there
was no statistically significant difference in quality of life
between pregnant women in group M and women without
constipation symptoms.

In group C, the physical component of health decreased
significantly in the second trimester (40.53+2.60) and both
components (PCS=29.69+5.06, MCS=40.53+6.26) in the
third trimester. At the same time, the mean PCS score
decrease and MCS score rises consistently with the course
of pregnancy. In addition, the scores were lower from the
second trimester compared to literature data for a similar
contingent of women without constipation [33]. According
to several authors, this may be related to both a change in
the hormonal background and the physical pressure of the
uterus on the colon, especially in the third trimester [1,
2, 3], thus negating the positive effects of conservative
therapy on peristalsis.

Conservative therapy has limitations in its application,
as previously mentioned. In addition, conservative therapy
proved ineffective in five cases. According to our results,
colectomy significantly improves the quality of life of
women with severe CSTC who are planning to become
pregnant [7].

Limitations of the research: Outpatient treatment
makes it impossible to monitor compliance with all
recommendations for the comparison group. The lack
of pregnancy in both groups may be related to male
reproductive system disorders, financial difficulties or
changes in family status, as well as insufficient time
since treatment. It was not possible to use all available
conservative treatment methods because some drugs have
not yet been officially approved in Ukraine.

Conclusions

Compared with conservative therapy, colectomy
improves the quality of life of pregnant women with CSTC,
suggesting that it is a safe and effective treatment option
before pregnancy.
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SIKICTD )KUTTSA Y BATITHHUX 3 XPOHIYHUMMU IMOBIJIBHO-TPAH3UTOPHUMMU 3AKPEIIAMUA
LJlewguwiun, JI. Mapkynan, I1. buk, . Cycax, H. Mapmuniwxk, O.Oxoybka

Haunionanbuuii mequunmii ynipepcurer iMeni O. O. boromoabus
(m. KniB, Ykpaina)

Pe3rome.

3HaYHa KUIBKICTh BariTHUX JKIHOK CTPaXKJa€ BiJ 3aKPEIiB, sKi MOCHIIOIOTHCS 3 MPOTPECYBAHHIM BariTHOCTI. 3aKpEH MOXKYTb
MaHidecTyBaTu Bepiie ado iCHyBaTH [0 BariTHOCTI K XPOHIYHUH MOBITBHO-TPaH3UTOPHHI 3aKperl. XPOHIUHI 3aKpenH MOTipIIyIOTh
nepeOir BariTHOCTI Ta MOXYTh BUMAraTu €KCTPEHOTO XipypriuHOro BTPy4YaHHS 3 MOXKIIMBICTIO HETaTHBHUX HACHTIJKIB JUIS TUIOAA Ta
KiHKH. HeraTMBHUH BIUIMB 3aKpeMy HPH BariTHOCTI MOJKHA 3MEHILIHTH, YCYHYBILIH MPOSB CUMITOMIB IO HOTO. PEeKOMEHJ0BaHHM
XIpypri4YHUM BTPYYaHHSAM € TOTaJIbHA KOJEKTOMIS.
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Merta pocaimkennsi: OIIHUTH SIKICTb XKUTTS Y BariTHUX JKIHOK 13 XpOHIYHAM MOBUTEHO- TPAH3UTHHAM 3aKPEIOM ITiCIIsl KOHCepBa-
THBHOTO JIIKyBaHHSI ITIOPIBHSHO 3 XipypTidHIM.

Marepiamu i metonu: Briponosx 2017-2022 pp. Gyio mpoBesieHo BceGiuHe OCTIPKEHHS 32 y9acTio 46 »KiHOK, SIKi MaJTH XPOHIYHUH
MOBIIBHO-TPAH3UTOPHHUIT 3aKpeTl, PE3UCTEHTHHH 10 KOHCEPBATUBHOTO JIIKYBaHHS. 3 HUX 22 XBOPUX IPOOIIEPOBAHO (XipypriuHa rpyma),
a 24 XBOPHM TIPOBEJICHO KOHCEPBATUBHE JIIKyBaHHs (KOHCEpBaTHBHA IpyIa). SIKiCTh )KUTTS OLIHIOBAIH 32 1KaI0r0 SF-36 10 nikyBaHH,
gepe3 90 AHIB micIIs MOYATKY JIIKYBaHHS Ta MPOTATOM KOXKHOTO TPUMECTPY BariTHOCTI.

Pesynbrari nocaixkenns. [Ticns nikyBanHs Gi3ndHa sSKicTb )KUTTS Oysa nopiBHsHHOW (47,92+3,7 npotu 45,99+4,71) mixk rpy-
[IaMH, TOJI SIK IICUXIYHa SKICTh )KUTTs OyJ1a 3HaYHO BUILOKO B Xipypriuniii rpymi (50,59+2,79 npotu 46,94+4,85, p = 0,009). Y apyromy
TPUMeCTpi XipypriuHa rpyra mMajia 3HauHo BUILY (i3HYHY SIKiCTh KHTTS OPIBHSHO 3 TPYIIOK KOHCEPBATUBHOTO JlikyBaHHs (43,9+2,4
npotu 40,5£2,6, p = 0,029). ¥V tperbomy TpumecTpi sik dizuyni (39,3+3,6 nporu 29,7+5,1, p = 0,003), tak i ncuxiusi (51,7+2,5 npotn
40,5%6,3, p = 0,003) nokasuuku SIK Oynu 3HAYHO BUIMMH B XipypridHii rpyi.

BucnoBkn. [TopiBHSIHO 3 KOHCEPBATUBHOIO TEPAITI€I0, KOJIEKTOMIS TOKPAIYE SIKICTh )KUTTS BariTHAUX XKiHOK i3 XpOHIYHUM ITOBUTBHUM
TPAH3UTHHUM 3aKPEMoM, IO CBIAYHUTH MPO Te, IO Iie € Oe3NeYHui Ta eeKTHBHIN BapiaHT JIIKYBaHHS J0 BariTHOCTI.

Ku1ro4oBi ¢J10Ba: xponiuuuii 1oBinbHO-TPaH3UTOPHHUIA 3aKPeIT; BATiTHICTB; AKICTh KUTTS; KOIEKTOMisl; KOHCEPBATHBHA TEPaIis.
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ERYPTOSIS AS ALINK BETWEEN BACTERIAL
REPRODUCTIVE TRACT INFECTION

_ ) AND ANEMIA IN PREGNANT WOMEN
I. Kudin, V. Lazurenko, V. Prokopiuk,

O. Zhelezniakov, M. Panasovskyi

Kharkiv National Medical University
(Kharkiv, Ukraine)

Summary

Genital tract infections of various etiologies and anemia remain common in pregnant women. At present, there is a paucity of
data on the impact of reproductive tract infections on the development of anemia in pregnant women, with particular emphasis
on the contribution of eryptosis.

The aim of the current study was to assess the ability of bacterial, viral and fungal reproductive tract infections to trigger
eryptosis of circulating erythrocytes in pregnant women.

Methods. The study included 47 pregnant women. According to the pathology of the infection, the patients were divided into
three groups: 14 women with bacterial, 12 women with viral, 11 women with fungal infections of the reproductive tract and 10
pregnant women without extragenital and obstetric pathology (control subjects). The following methods were used to determine
infection: bacteriologic, microscopic, polymerase chain reaction, immunoenzymatic, etc. Flow cytometry-based detection of
eryptosis parameters (cell morphology, membrane phospholipid scrambling, and oxidative stress) was performed in pregnant
women with reproductive tract infections of bacterial, viral, or fungal origin and in healthy individuals. Annexin V-FITC staining
and 2°,7’-dichlorodihydrofluorescein diacetate (H2DCFDA) staining were used to quantify phosphatidylserine exposure and
reactive oxygen species (ROS) generation, respectively. Fluorescence was acquired using a BD FACSCanto™ |1 flow cytometer.

ANOVA test was used to compare numerical data of eryptosis assays. Post-hoc Bonferroni test was applied afterwards. Data
were processed by Graph Pad Prism 5.0 software (USA). The difference was considered statistically significant at p < 0.05.

The research was conducted in accordance with the fundamental principles of Good Clinical Practice (GCP, 1996), the
Council of Europe Convention on Human Rights and Biomedicine (April 4, 1997), the Helsinki Declaration of the World
Medical Association on Ethical Principles for Medical Research Involving Human Subjects (1964-2008), as well as the Ministry
of Health of Ukraine Order No. 690 dated September 23, 2009 (amended by the Ministry of Health of Ukraine Order No. 523
dated July 12, 2012).

The research design was discussed and approved at the meeting of the Medical and Ethical Committee of the Kharkiv National
Medical University (Protocol No. 19 dated May 19, 2024).

The paper is an excerpt from the scientific research project of the Department of Obstetrics and Gynecology No. 2 at
Kharkiv National Medical University, entitled «Optimisation of diagnostics, treatment of diseases of the reproductive system and
pregnancy complications in women with extragenital pathology» (state registration number 0121U110923).)

Results. Erythropoiesis parameters were evaluated in pregnant women with bacterial, viral and fungal reproductive tract
infections. Pregnancy-associated bacterial reproductive tract infections were associated with increased phosphatidylserine
externalization in circulating erythrocytes, without ROS accumulation or cell shrinkage. Erythrocytes from patients with genital
tract infections of viral or fungal origin show no signs of eryptosis, such as cell membrane scrambling, oxidative stress, or
changes in cell morphology.

Conclusions. Reproductive tract infections of bacterial origin in pregnant women are associated with accelerated eryptosis,
which may contribute to anemia in these women. Exclusively bacterial genital tract infection was shown to induce lipid
membrane scrambling and hence eryptosis in erythrocytes from pregnant women. Phosphatidylserine externalization did not
differ significantly between women with viral or fungal infections and healthy controls. Eryptosis induced by bacterial genital
tract infection was not associated with cell shrinkage or ROS overproduction.

Key words: Reproductive Tract Infections; Erythrocyte; Anemia; Pregnancy; Eryptosis.

Introduction

Genital tract infections remain common in pregnant
women, affecting up to 70 % of pregnancies, with widely
varying prevalence rates reported in different studies
[1-3]. Etiologically, lower tract infections can be caused
by a variety of microorganisms [4]. Bacterial, viral, and
fungal lower tract infections have been widely reported [5].
There is increasing evidence that candidiasis remains the
most common genital tract infection in pregnant women
[2, 6]. Lower tract infections have been associated with
fetal infections and adverse pregnancy outcomes, including
spontaneous abortion, preterm delivery, and perinatal
complications [7, 8]. Thus, infections at the maternal-fetal
interface remain of great clinical importance, and further
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investigation of the molecular mechanisms and interplay
governing host-pathogen interactions in genital tract
infections in pregnant women should be encouraged [9]. In
particular, anemia is considered to be common in pregnancy,
being observed in up to 25 % of pregnancies [10, 11]. The
relationship between anemia and UTIs in pregnancy has
not been well studied. However, it has been reported that
iron deficiency anemia is associated with susceptibility to
UTI [12]. In this study, we hypothesized that eryptosis,
a suicidal cell death mode of erythrocytes [13-15], may
serve as a link between reproductive tract infections and
anemia in pregnant women. Eryptosis has been shown to
be a novel factor in the development of anemia in a variety
of pathologies. In addition, it has recently been reported
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to be a driver of anemia in chronic kidney disease [16].
In general, eryptosis is a cell death of mature erythrocytes
that is morphologically similar to apoptosis but different
from a signaling point of view [14, 17]. Eryptosis signaling
is governed by intracellular Ca?* elevation resulting in
dysregulation of flippases and scramblases with subsequent
phosphatidylserine externalization, activation of calpain
resulting in cytoskeleton degradation and morphological
changes in erythrocytes like cell shrinkage [13, 18].
Of note, ceramide and reactive oxygen stress (ROS) are
considered important second messengers in eryptosis,
which also contribute to the phospholipid membrane
scrambling that is a hallmark of eryptosis [19-21]. It should
be noted that phosphatidylserine externalization, an event
that culminates eryptosis signaling, mediates the clearance
of erythrocytic red blood cells from the circulation. This
process, termed efferocytosis, which implies engulfment of
erythrocytes by phosphatidylserine-associated mechanisms,
underlies the pathogenesis of anemia in diseases associated
with accelerated eryptosis.

The aim of the current study was to detect the impact
of pregnancy-related genital tract infections in a causative
agent-dependent manner on eryptosis of circulating mature
erythrocytes, which has been hypothesized to contribute to
anemia in pregnancy.

Materials and methods

Characteristics of patients.

The study included 47 pregnant women. According to
the pathology of the infection, the patients were divided
into three groups: 14 women (29.8 %) with bacterial,
12 women (25.5 %) with viral, 11 women (23.4 %) with
fungal infections of the reproductive tract and 10 pregnant
women (21.3 %) without extragenital and obstetric
pathology (controls). There were no differences between
the groups with regard to pregestational body mass index,
age, parity, gestational weight gain and neonatal outcomes.
The age of the studied pregnant women ranged from 20 to
37 years, the mean age of pregnant women with bacterial
infection was 33.5+4.1 years, pregnant women with viral
infection — 28.2+3.1 years, pregnant women with fungal
infection — 24.7+2.5 years, pregnant women in the control
group—25.1+3.7 years. The following methods were used to
determine infection: bacteriologic, microscopic, polymerase
chain reaction, immunoenzymatic, etc. The diagnostics of
infection agents was based on the result of the bacterioscopic
research of the contents of the vagina, canal of the cervix,
the urethra, bacteriological studies of vaginal secretion and
identification of pathogens in the smears from the mucosa of
the cervical canal by the method of polymerase chain reaction
with the determination of the quantity infections agents.

Sample preparation.

Blood samples were collected in EDTA Vacutainers
from pregnant women with genital tract infections and
healthy volunteers. The samples were immediately used
for flow cytometric detection of eryptosis markers.
Briefly, samples were centrifuged and washed twice with
phosphate-buffered saline (PBS; pH 7.4; BD, USA).
Once red blood cell (RBC) suspensions were obtained,

a total of 2 uL of erythrocyte mass from each sample was
resuspended in either 100 uL of PBS or annexin-binding
buffer (Becton Dickinson) or PBS, depending on the
staining procedure.

Membrane phospholipid scrambling detection.

RBCs resuspended in Annexin Binding Buffer as
described above were stained with Annexin V-FITC
(BD Pharmingen™ FITC Annexin V) for 15 minutes. After
incubation, cells were resuspended in Annexin Binding
Buffer. Fluorescence was acquired using a BD FACS
Canto™ I[I flow cytometer (Becton Dickinson, USA):
excitation wavelength was 488 nm; emission wavelength
was 525 nm. To compare phospholipid scrambling, the
percentage of cells displaying phosphatidylserine was
analyzed [22-25].

ROS detection in erythrocytes.

Cells resuspended in PBS were stained with 5 uM
2’,7’-dichlorodihydrofluorescein diacetate (H2DCFDA)
provided by Invitrogen™ (USA). After incubation for
30 minutes, fluorescence was detected. The excitation
and emission wavelengths were 488 nm and 525 nm,
respectively. The mean fluorescence intensity of the ROS
level-reflecting probe was analyzed to quantify ROS
signaling [23-25].

Cell shrinkage analysis.

Forward scatter analysis was used to analyze cell
morphology of erythrocytes from pregnant women with
reproductive tract infections of bacterial, viral, or fungal
origin. Since cell shrinkage is generally considered
a hallmark of eryptosis, the degree of eryptosis was
estimated based on the number of cells with low forward
scatter (FSC) signal values. A comparison was made
between the percentages of FSC-low erythrocytes [24].

Data analysis.

FlowJo™ (v10, BD Biosciences, USA) software was
used to analyze data of eryptosis assays.

Statistical analysis.

ANOVA test was used to compare numerical data of
eryptosis assays. Post-hoc Bonferroni test was applied
afterwards. Data were processed by Graph Pad Prism 5.0
software (USA). The difference was considered statistically
significant at p < 0.05.

The research was conducted in accordance with the
fundamental principles of Good Clinical Practice (GCP,
1996), the Council of Europe Convention on Human Rights
and Biomedicine (April 4, 1997), the Helsinki Declaration
of the World Medical Association on Ethical Principles for
Medical Research Involving Human Subjects (1964-2008),
as well as the Ministry of Health of Ukraine Order No.
690 dated September 23, 2009 (amended by the Ministry
of Health of Ukraine Order No. 523 dated July 12, 2012).

The research design was discussed and approved at
the meeting of the Medical and Ethical Committee of the
Kharkiv National Medical University (Protocol No. 19
dated May 19, 2024).

The paper is an excerpt from the scientific research
project of the Department of Obstetrics and Gynecology
No. 2 at Kharkiv National Medical University, entitled
«Optimisation of diagnostics, treatment of diseases of
the reproductive system and pregnancy complications in
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women with extragenital pathology» (state registration
number 0121U110923).)

Results

The results of the study showed that during the
examination of pregnant women met most common
bacterial infections as Escherichia coli (45.5 %),
Staphylococcus epidermidis (40.9 %), Enterobacter
aerogenes (31.8 %), Streptococcus agalactiae (22.7 %),
Klebsiella pneaumoniae (13.6 %), Ureaplasma urealiticum
(27.3 %), Mycoplasma genitalium (18.2 %); viral infections
such as Cytomegalovirus (9.1 %), Herpes simplex virus
(9.1 %), fungal infections Candida albicans —59.1 %).

To determine whether genital tract infections affect
the suicidal cell death modality of erythrocytes, key
eryptotic parameters such as cellular morphology,
asymmetry of phospholipid content, namely distribution
of phosphatidylserine, in the plasma membrane of
erythrocytes, and features of redox homeostasis were

evaluated. Detection was based on flow cytometry using
commonly accepted biomarkers.

Importantly, phosphatidylserine externalization is
considered a major biochemical sign of eryptosis that
determines the clearance of circulating erythrocytes by
phagocytic cells. In the current study, high Annexin V-FITC
signaling indicated phosphatidylserine exposure and thus
its location in the outer leaflet of the phospholipid bilayer.
To quantify this process, we compared the percentage of
cells displaying phosphatidylserine. The gating strategy is
shown in Figure 1. Notably, fungal and viral reproductive
tract infections during pregnancy are not associated
with abnormal membrane phospholipid scrambling,
as evidenced by the absence of statistically significant
changes in the percentage of annexin V-positive cells
(Figures 1 and 2a). Conversely, bacterial genital tract
infections in pregnant women increased the percentage of
circulating phosphatidylserine exposed cells, indicating
activation of eryptosis (Figures 1 and 2a).

Fig. 1. Cell membrane phospholipid scrambling in circulating erythrocytes of pregnant women with
genital tract infections. Representative histograms of pregnant women with bacterial (panel a), viral
(panel b), fungal (panel c) reproductive tract infections and controls (panel d). The percentage of
phosphatidylserine (PS)-exposing erythrocytes is statistically significantly higher in bacterial genital
tract infections only. ANOVA and Bonferroni tests, Me and IQR (n = 10).

Note: * (p < 0.05) compared with the control group.
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Oxidative stress is a common trigger for eryptosis.
RBCs are known to be sensitive to ROS-mediated damage
due to their inability to upregulate antioxidant enzymes.
In this study, a ROS-sensitive H2DCDA probe was used
to characterize the ROS-generating activity of red blood
cells. Erythrocytes from pregnant patients with genital tract
infections of bacterial, viral or fungal origin were found to

contain undetectable levels of intracellular ROS compared
to control samples from healthy volunteers. As shown in
Figures 2b and 3, the difference between the numerical
values of the probe fluorescence, which characterizes the
ROS content in erythrocytes, is negligible. Thus, oxidative
stress is not observed in erythrocytes from patients with
pregnancy-associated genital tract infections.

Fig. 2. Eryptosis-related parameters in pregnant women with bacterial (group 1), viral (group 2),
fungal (group 3) reproductive tract infections and no pathology (group 4). Phosphatidylserine
externalization (panel a), reactive oxygen species (ROS) production (panel b) and forward scatter
(FSC) signaling (panel c) were quantified. ANOVA and Bonferroni tests, Me and IQR (n = 10). Note: *
(p < 0.05) compared with the control group.
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Fig. 3. Reactive oxygen species (ROS) production in red blood cells among pregnant females with

bacterial (group 1), viral (group 2), fungal (group 3) reproductive tract infections and no genital tract

infection (group 4). Representative histograms of ROS-sensitive probe’s fluorescence demonstrate
no changes in the redox homeostasis of circulating erythrocytes.

In addition to phospholipid bilayer asymmetry in
cell membranes and oxidative stress, eryptosis is often
associated with morphologic changes. Cell shrinkage is
considered to be the most common abnormality in cell
morphology observed in eryptosis. Flow cytometry-based
detection of cell morphology focuses on the analysis of
FSC signaling, which reflects cell shape. Our data show
that reproductive tract infection in pregnant women is not
associated with an increase in shrunken cells characterized
by reduced FSC signaling (Figure 2c).

Discussion

In the current study, blood samples were collected from
pregnant women with genital tract infections of bacterial,
viral and fungal etiology to analyze key parameters of
eryptosis. Adverse factors occurring in inflammatory
conditions (circulating pro-inflammatory molecules or
redox imbalance) are known to affect erythrocytes to
induce their eryptosis, which may contribute to excessive
erythrocyte loss, blood clotting, or abnormal rheological
properties of blood [26]. However, eryptosis is generally
considered to be protective because it occurs prior to
hemolysis, preventing this pro-inflammatory accidental
cell death mode of erythrocytes [23]. As has been widely
reported, accelerated eryptosis may contribute to anemia
in a variety of eryptosis-related diseases due to excessive
erythrocyte clearance via externalized phosphatidylserine-
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mediated efferocytosis [20, 27]. Indeed, our results clearly
indicate that eryptosis may contribute to anemia in bacterial
genital tract infections in pregnant women. Surprisingly,
ROS-mediated pathways aren’t involved in eryptosis
associated with bacterial genital tract infections during
pregnancy. However, bacterial urinary tract infections
have been reported to be associated with impaired redox
status [28]. Notably, oxidative stress is also observed at
the systemic level in bacterial urinary tract infections
in pregnant women and is manifested by elevation of
circulating lipid peroxidation markers and depletion of
the enzymatic linkage of the antioxidant system [29]. ROS
overproduction has been suggested to be an important
factor in the pathogenesis of pregnancy-associated urinary
tract infections [30]. In eryptosis, ROS are known to
mediate phosphatidylserine depletion by increasing
scramblase activity and decreasing flippase activity,
respectively [31]. However, this pathway was not activated
in the present study. Thus, it is likely that other molecular
mechanisms besides ROS are responsible for accelerated
eryptosis in genital tract infections in pregnant women.
In general, it is known that erythrocytes have a shorter
lifespan and are more susceptible to destruction during
pregnancy [32]. We believe that the pro-inflammatory
environment associated with infections may facilitate
erythrocyte elimination via eryptosis. Of note, viral
and fungal infections have no effect on erythropoiesis
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parameters in pregnant women, suggesting the pathogen-
dependent nature of erythropoiesis stimulation.

Further exploration of the relationship between
pregnancy-associated genital tract infections and eryptosis
may provide a theoretical basis for targeting this cell death
as a novel therapeutic approach to prevent anemia in
pregnhant women with this pathology.

associated membrane phospholipid scrambling is observed
exclusively in bacterial genital tract infections, whereas this
hallmark of eryptosis is not seen in pregnant women with viral
or fungal infections. Bacterial genital tract infection-induced
eryptosis is ROS-independent and lacks cell shrinkage.
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Conclusions
This study demonstrates accelerated eryptosis in pregnancy-
associated bacterial genital tract infections, which may provide
a link between anemia and urinary tract infections. Eryptosis-
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EPUIITO3 AK 3B’ 30K MI’K BAKTEPIAJIBHOIO IHOEKIIE€IO PENPOAYKTUBHOI'O TPAKTA
TA AHEMI€IO BATITHUX

1. /1. Kyoin, B. B. Jlazypenxo, B. IO. IIpokonwok, O. I0. /Kenesnaxos, M. JI. Ilanacoecvkuii

XapkiBchbKuii HALIOHATBLHUIT MeTUYHMI YHIBepCHTET.
(m. XapkiB, Ykpaina)

Pesrome.

Tudexuii reniTanbHOrO TPaKTy Pi3HOI €TIONOrIT 1 aHeMis 3aJIUIIAIOTHCS MOMIMPEHUMHE CepeJl BariTHUX JKiHOK. Ha nanuii MOMeHT
ICHYIOTh Mi3epHi JIaHi PO BIUIKB iHEKLiil penpoLyKTHBHOIO TPAKTy Ha aHEMIiI0, sIKa PO3BHBAETHCS Y JKIHOK ITiJl Yac BariTHOCTI, 0CO-
611BO (HOKYCYIOUHCH HA MPOLECAX SPUIITO3Y.

MeTo10 1aHOTO OCTIPKeHHsI OyJI0 OLIHUTH 3aTHICTh OaKTepianbHOI, BipyCHOI Ta rpuOKOBOI iH(EKIii PerpOIyKTHBHOTO TPAKTY
CTaTy TPUTEPOM IIPOLIECIB EPUNTO3Y LUPKYIIOIOYNX SPUTPOLUTIB Y BariTHUX JKIHOK.

Marepiauu i metoau. Byno o6crexxeno 47 BariTHHX, SIKHX B 3aJ€KHOCTI BiJl HASBHOCTI iH(QEKII{HOI maTonorii 0y/1o MoaiIeHo
Ha Tpu rpynu: 14 BariTHHX 3 OakTepiadbHUM ypakeHHsM, 12 kiHOK 3 BipyCHUM ypakeHHsM, 11 BariTHuX 3 rpuOKoBoIO iHDEKIi€IO,
10 xiHok Ge3 o3HaK iH(IKyBaHHS CKJIaly KOHTPOIbHY rpymy. st BusHaueHHs iH(QIKyBaHHS BUKOPUCTOBYBAIH HACTYIHI METOAN
JIarHOCTHKH: OaKTepioNIOriyHMi, MIKPOCKOMIYHHHN, IMyHO(DEPMEHTHUH, OTiIMepa3Hy JIAHILIOTOBY PEaKIifo. 3a 0MOMOI0I0 TPOTOYHOT
LUTOMETPIl BU3HAYAIIH [TAPAMETPH epHITTO3y (KIITHHHY MOp(hOIIOrito, ckpeMOmiHr GpocdominiaHoi MeMOpaHu Ta OKCHIATHBHHI CTPEC)
B KPOBI BariTHUX 3 OaKkTepianbHOIO, BipyCHOO, IPHOKOBOIO iH(eKLieo penpoaykTuBHoro Tpakry. ®apOysanus anexkcun V-FITC ta
2°,7’-nixnopuaniriapoduyopeciuna gianerara (H2DCFDA) BUKOPHCTOBYBAIOCS IS KiJIbKiCHOrO BU3HaueHHst (ocdarimincepiny
i yrBOpeHHs akTHBHHX (popM kucHio (ADK) BianosinHo diyopecieHilisi BU3HaYaacs 3a jgornomoroto Hadopis BD FACSCanto™ |1
JUTSL IPOTOYHOT LIUTOMETPII.

Tect ANOVA BHKOPHCTOBYBABCS ISl HOPIBHSHHS YMCIOBUX JaHUX aHami3iB epunto3y. [Ticis 1poro 6yB 3aCTOCOBAaHHUN TECT
Boudepponi. [lani 06pobistin mporpamoro Graph Pad Prism 5.0 (CIIIA). Pisuiio BBaXkaiu CTaTUCTHYHO 3Ha4y110k0 mpu P < 0,05.

JToCiKEHHSI TIPOBOMITKCS BIAMIOBIIHO 10 OCHOBOIIOJIOXKHKX TIPUHIKIIB Hase:kHOI KiiHiuHOT pakTuku (GCP, 1996), KonseHuil
Pagu €Bponu npo npasa JiroauHu Ta GiomenuiuHy (4 kBiTHs 1997 poky), enbcinchkol nekiapariii BeecBiTHROT MEIMYHOI acoriaii
Npo eTHYHI npuHIMIH MeandHux Jlocrmipkerns Ha monsx (1964-2008), a takox nakaz MO3 Vkpainu Bix 23.09.2009 Ne 690 (3minu
BHeceHi Hakazom MO3 Vkpainu Bix 12.07.2012 Ne 523). TIpoekT 10CITiIKeHHS 00TOBOPEHO Ta CXBAJIICHO Ha 3aCiJaHHI MEANKO-ETHIHOT
komicii XHMY (nporokosn Ne 19 gin 19 tpasust 2024 p.).

CrarTs € pparMeHTOM HAyKOBOTO MPOEKTy Kadeapu akyiiepcTsa Ta rinexosnorii Ne 2 XapkiBChbKOro Hal[iOHAJILHOTO MEIHYHOTO
yHiBepcutery «OnTrUMi3allis JiarHOCTHKH, JTiKyBaHHs 3aXBOPIOBaHb PENPOAYKTUBHOT CHCTEMHU Ta YCKIJIAJAHEHb BariTHOCTI Y iHOK
3 EKCTPAreHITaIBHO MATONIOTIE0» (IepkaBHI peecTpaniiinuit Homep 0121U110923).)

Pe3yabrarn. [lapamerpu epurnto3y Oyiu OLiHEHI y BariTHUX JKIHOK 3 OaKTepialbHHM, BIpyCHUM, PHOKOBUM iH(]IKyBaHHIM pe-
MPOAYKTHBHOTO TPAKTY. YPaKeHHs PENPOAYKTHBHOIO TPAKTY BariTHUX GakTepialbHOIO (IOPOIO CYIPOBOMKYBATIOCS MMiACHICHHIM
ekcrepHaizarii Gpocharuauiceputy cepes HUPKYIIOUHX epUTPOLUTIB 3/0e3 HakomumyyBaHHIM ADK Ta 3MOpIIyBaHHSAM KIITHH.
EpuTponnTy BiJ BariTHUX 3 BipyCHUM a00 IPUOKOBUM yPaKCHHSM HE IMPOASMOHCTPYBAIN 03HAK SPUIITO3Y, TAKUX SIK CKPEMOTiHT
KJITITHHHUX MeMOpaH, OKCHIaTUBHUI cTpec a0 3MiHM KIIITHHHOI MOPQOIIOTii.
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BucnoBkun. [ndexuii penpoxyKTHBHOTO TpakTy OaKTepiaIbHOTO MOXO/PKEHHS Y BariTHHX XKiHOK ITOB’s3aHi 3 IPUCKOPSHHSIM IIPOIIECIB
epUINTO3Y, IKUIT MOXe MPU3BOUTH JI0 aHEMIl y IIUX BariTHUX. BukirouHo nmpu OakrepianbHiil iH(eKnii reHiTaIbHOTO TPaKTy OyIro rmoka-
3aHO, 110 3aIMyCKAETHCS CKPEMOITyBaHHS 1 3 IIbOTO Yacy €PUIITO3 B EPUTPOLUTAX BariTHUX XKiHOK. ExcrepHamizarist pocharunincepuny
HE3HAYHO BiAPI3HSIIHCS cepell BipycHOi abo rprOKoBOi iH(eKmiil Ta 3710pOBUMH BariTHIMH IpynH KOHTpoutto. bakrepianbHe iH(iKyBaHHS
TEeHITAIBEHOTO TPAKTY 1HAYKYE IPOIECH ePUIITO3Y, sIKi He Oy 1MoB’s3aHi Hi 3 yCaKOIO KIITHH, Hi 3 Ha/UTHIIKOBOO Npoxykuieo ADK.

Ku1rouoBi cj10Ba: indexiii penporyKTHBHOTO TPAKTY; EPUTPOLMTH; AHEMisl; BATITHICTh; €PUIITO3.
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QUALITY OF LIFE AND PLASMA

LEVELS OF MELATONIN AND STEROID
HORMONES IN WOMEN WITH UTERINE
B.V. SOkOlOV, A. M. Berbets, O. M. Yuzko LEIOMYOMA

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary

Uterine leiomyoma is the most common neoplasm of the female reproductive system, consisting of smooth muscle cells. This
proliferative pathology accounts for up to 30 % of gynecological diseases, ranking second after pelvic inflammatory processes.
The appearance of clinical symptoms of uterine leiomyoma negatively affects the quality of life of such patients. It is also known
that uterine leiomyoma is associated with changes in hormonal regulation in the female body; in particular, many researchers
have noted an increase in blood levels of reproductive hormones, namely estradiol, in comparison with healthy women. However,
the role of such an important hormone as melatonin, which has antioxidant properties and is capable of activating the processes
of physiological apoptosis, in this disease is not fully understood. These processes require the most detailed study.

The aim of the study was to estimate the quality of life and levels of melatonin and steroid hormones in women of reproductive
age diagnosed with uterine leiomyoma.

Materials and methods. 60 women of reproductive age diagnosed with uterine leiomyoma were studied. The control group
consisted of 20 apparently healthy women of the same age. Quality of life was assessed using the UFS-QOL questionnaire.
The level of melatonin in the women’s blood was determined once, on an empty stomach, at 8 o’clock in the morning, using
the Human MT (melatonin) ELISA kit; also, the blood plasma concentrations of reproductive steroid hormones (estradiol and
progesterone) in the follicular phase (5th day of the menstrual cycle) were measured using the MAGLUMI diagnostic kits for
immunochemoluminescence analysis. Statistical processing was performed using the MedCalc software package.

The study was approved by the Commission on Biological and Medical Ethics of the Higher State Educational Institution of
Ukraine «Bukovinian State Medical University» (Minutes N2 4 of December 22, 2020) and was conducted in strict accordance
with the Code of Ethics of the World Medical Association (Declaration of Helsinki) for experiments involving human subjects.
All patients signed an appropriate informed consent.

The publication is a fragment of the research work of the Department of Obstetrics and Gynecology of Bukovinian State
Medical University «Preserving and restoring of the reproductive health of women and girls with obstetric and gynecological
pathology». State registration number: 0121U110020. Period of conduction: 01.01.2021-12.2025.

Results. It was found that patients of reproductive age with uterine leiomyoma have a probable decrease in overall
self-assessment of quality of life (28.71 + 14.65 points according to the UFS-QOL questionnaire, in the control group 98,
15 + 3.45 points, p<0.01), sexual function (32.50 + 16.63 points, control group 99.38 + 2.80 points, p<0.01), and internal well-
being (29.83 + 17.76 points, control group 99.90 £ 0.45 points, p<0.001). We also found that the level of melatonin in the blood
of women of reproductive age suffering from uterine leiomyoma probably decreased by 27.6 % (111.08 + 18.54 ng/ml, in the
control group 153.50 + 8.47 ng/ml £ 3.17 pg/ml). The severity of the symptoms of the disease depends on the level of estradiol
in blood plasma, which is described by the linear regression equation.

Conclusions. 1. Patients of reproductive age diagnosed with uterine leiomyoma have a significant decrease in general
self-assessment of quality of life, sexual function, and internal well-being compared to healthy women of the same age group.
2. The level of melatonin in the blood of women of reproductive age suffering from uterine leiomyoma significantly decreases
(by 27.6 %), and the concentration of estradiol in such patients significantly increases (by 2.97 times), compared to healthy
women of the same age group. 3. In women of reproductive age suffering from uterine leiomyoma, the severity of symptoms of
the disease depends on the level of estradiol in blood plasma. This relationship is described by a linear regression equation that
may have prognostic value in predicting the severity of disease symptoms.

Key words: Uterine Leiomyoma; Quality of Life; Survey; Melatonin.

Introduction fertility [1, 2]. The study and analysis of women’s health

The demographic situation of a country is an important
indicator. Therefore, the issue of women’s health and
ability to perform reproductive functions is significant
and urgent. Protection of women’s reproductive health is
of great medical and social importance in Ukraine, which
is connected with low birth rate and negative changes in
population dynamics. According to the data of the State
Statistical Service, there is currently a serious demographic
crisis characterized by depopulation in connection with
the crisis socio-economic situation. In such conditions,
preservation of women’s reproductive health is an
important state priority for restoring high indicators of
the demographic situation in Ukraine. An important task
is timely diagnosis and prevention of diseases affecting
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indicators, in particular, the evaluation of the effectiveness
of family planning services and awareness is a necessary
and urgent measure [1].

The most common neoplasms of the female reproductive
system are smooth muscle tumors of the uterus, including
uterine leiomyoma and its variants, smooth muscle tumors
of uncertain malignant potential, uterine fibroids, and
leiomyosarcomas. Accurate diagnosis is determined by
nuclear atypia, the number of mitoses, and the presence
or absence of tumor cell necrosis, a process that is often
difficult and subjective [3]. Uterine leiomyoma is the most
common benign proliferative pathology, accounting for
up to 30 % of gynecologic diseases, second only to pelvic
inflammatory disease [1, 2]. Unfortunately, currently there
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are no statistical data on the incidence in Ukraine, but it
is believed that its occurrence in the female population
of Ukraine corresponds to that in the world. According
to a recent study, the estimated incidence of uterine
leiomyoma is 20 to 77 %, and the prevalence is 40 to 60 %
in women under 35 years of age and 70 to 80 % in women
over 50 years of age [4]. Classically, uterine leiomyoma is
considered to be a disease of premenopausal age because
the maximum percentage of morbidity occurs during this
period of awoman’s life [5]. However, according to many
publications, there is a trend of «rejuvenation» of the
disease; the prevalence in women under 30 years of age
has increased from 2 to 12.5 % [5, 6]. Uterine leiomyoma
is detected for the first time in 5-10 % of women during
preventive examinations, in 30-35 % of gynecological
patients. The average age of women when this disease is
detected is 32-33 years. The peak incidence occurs at the
age of 35-45 years. Black women have a higher risk of
developing uterine leiomyoma than Caucasians because
they are characterized by earlier menarche and a tendency
to develop obesity [4, 7].

Uterine leiomyoma is a monoclonal tumor arising in
the myometrium from smooth muscle tissue, consisting
of randomly arranged myofibroblasts embedded in the
extracellular matrix, which constitutes a significant part of
the tumor volume, regardless of the presence or absence
of a fibroplastic component in the tumor nodules and
the level of hormone dependence [8]. Despite the fact
that uterine leiomyoma is a benign tumor, it often has
an asymptomatic clinical course, which worsens timely
diagnosis and treatment; later it can cause a number of
unpleasant clinical symptoms in a woman’s life, including
Menstrual cycle disorders — irregular, prolonged and heavy
menstrual bleeding; iron deficiency anemia; dysmenorrhea;
pelvic pressure and pain; urinary incontinence, frequent
urge to urinate; impaired fertility; infertility (primary
infertility occurs in 18-24 % of patients, secondary in
more than 25 % of cases), early and recurrent miscarriages,
etc. Many publications confirm the unfavorable course of
pregnancy and postpartum period in women with fibroids,
namely: complicated course of pregnancy, reproductive
losses, abnormalities of labor activity and postpartum
complications [9-12].

The quality of life of patients with uterine leiomyoma
is a very important criterion that is primarily determined by
the presence and severity of clinical symptoms. However,
this criterion is difficult to measure. In order to objectify the
quality of life of patients with uterine leiomyoma, various
questionnaires have been developed around the world. One
of the most popular questionnaires is the UFS-QOL, which
is widely used in this pathology, especially to evaluate the
effectiveness of surgical and medical treatment of uterine
leiomyoma [13]; this questionnaire was selected by us for
our study.

The role of melatonin, a hormone secreted by the
pineal gland that maintains the circadian rhythm, is
well known. Melatonin has a protective effect on the
female reproductive system, including protection against
breast and ovarian cancer [14]. However, the effect of
this hormone on the growth and development of uterine
leiomyoma has not been conclusively determined, and

this problem is being actively studied. Scientists establish
the role of melatonin as a biochemical agent capable of
triggering the mechanisms of apoptosis and autophagy
in cells that form the basis of uterine leiomyoma. Thus,
in the study of Po-Han Lin and co-authors conducted on
mice (2019), it is noted that melatonin has a corresponding
effect on ELT3 cells (Eker rat-derived uterine leiomyoma
cells) in vivo, activating their apoptosis, while the leading
role belongs to the effect on MT1-type melatonin receptors
localized in the myometrium [14].

In addition, a negative correlation between peak
melatonin concentration and 17-beta-estradiol levels has
been observed in clinical studies of women of reproductive
age [15]. Excessive estrogen secretion, according to several
authors, increases and accelerates the growth of uterine
leiomyomas and activates signaling pathways necessary
for the expression of growth factors of this tumor [16, 17].

Therefore, the definition of etiopathogenesis, i.e. the
relationship between the severity of clinical symptoms
of uterine leiomyoma and the concentrations in the blood
of patients of such important hormones as melatonin
and estradiol, is important in the context of expanding
diagnostic possibilities and finding new methods of
treatment of this disease, which is an urgent problem today.

The aim of the study. To determine the quality of
life and levels of melatonin and steroid hormones in women
of reproductive age diagnosed with uterine leiomyoma.

Material and methods. We selected 60 women of
reproductive age (research group). Diagnosis, examination
and treatment were carried out in accordance with the
order of the Ministry of Health of Ukraine from January
25, 2023. No. 147, Standard of medical care «uterine
leiomyomax. The control group consisted of 20 practically
healthy women of reproductive age. The groups were
equal in age and social status. The age of the women in
the experimental group ranged from 27 to 46 years, with
a mean of 36.3+1.81 years, and the age of the patients in
the control group ranged from 24 to 45 years, with a mean
of 35.6+2.85 years (p=0.20 according to the t-criterion),
which indicates the statistical homogeneity of the age
groups. Women with severe extragenital pathology were
excluded from the study.

To determine the impact of uterine fibroids on quality
of life and to assess symptoms, a specially developed
questionnaire, the Uterine Fibroid Symptoms and Quality
of Life (UFSQOL) questionnaire, was used. The Ukrainian
version of the questionnaire was used [18]. As a result of
the study, data were obtained characterizing the general,
social, medical, emotional and sexual spheres of life of
each patient with uterine leiomyoma. All items are rated on
a 5-point Likert scale ranging from «not at all bothersome»
to «very much so» for symptom severity items and «never»
to «always» for quality of life items. Symptom severity and
scale scores were summed and converted to a scale of 0
to 100 points. In the questionnaire used, the quality of life
scale associated with each complaint is inversely related to
the severity of the symptoms, with higher scores indicating
better quality of life. Sections of the questionnaire included
questions about general quality of life, severity of uterine
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leiomyoma symptoms (pain, menorrhagia, metrorrhagia,
feeling of «heaviness» in the small pelvis, etc.), sexual
function, and internal well-being (presence or absence of
shyness) in relation to the severity of uterine leiomyoma
symptoms.

The Human MT (Melatonin) ELISA Kit (country of
manufacture — China) was used to determine melatonin
levels in the blood serum of the studied patients. Melatonin
levels in the blood of women were determined once a day
in the fasting state, venipuncture was performed at 8
o’clock in the morning.

Venous blood samples were taken during the
follicular phase of the menstrual cycle. We used
diagnostic sets of MAGLUMI company «Set of
reagents for determination of progesterone», «Set of
reagents for determination of estradiol» (country of
manufacture — Germany). The concentrations of the
specified steroid hormones were measured by the method
of in vitro immunochemiluminescence analysis using
a fully automated immunochemiluminescence analyzer
of the MAGLUMI 1000 series. Blood was collected by
venipuncture at 8 o’clock in the morning on the 5th day of
the menstrual cycle.

Statistical processing was performed with the MedCalc
software package (Ostende, Belgium) using the unpaired

t-test. The difference in results was considered significant
at p<0.05.

Ethical approval. The study was approved by the
Commission on Biological and Medical Ethics of the Higher
State Educational Institution of Ukraine «Bukovinian State
Medical University» (Minutes Ne 4 of December 22, 2020)
and was conducted in strict accordance with the Code of
Ethics of the World Medical Association (Declaration of
Helsinki) for experiments involving human subjects. All
patients signed an appropriate informed consent.

Connection with the scientific work of the
department. The publication is a fragment of the research
work of the Department of Obstetrics and Gynecology of
Bukovinian State Medical University «Preserving and restoring
of the reproductive health of women and girls with obstetric
and gynecological pathology». State registration number:
0121U110020. Period of conduction: 01.01.2021-12.2025.

Results and their discussion

We found that in women diagnosed with uterine
leiomyoma, the results of the questionnaire differed, as
expected, from the results of the survey of practically
healthy women in the control group (Table 1).

Table 1.
Results of the survey of women with uterine leiomyoma
Study group (n=60) | Control group (n=20)
The general estimation of the quality of life, points 28,71 + 14,65* 98,15 + 3,45
Sexual function, points 32,50 + 16,63* 99,38 + 2,80
Internal well-being, points 29,83 £ 17,76* 99,90 + 0,45
Expression of the clinical symptoms, points 74,27 + 15,98* 1,72 £ 3,28

Note: 1. — p<0,01, 2. — the standard deviation is indicated in the table.

As can be seen from Table 1, the assessment of quality
of life in women of the experimental (study) group was
more than three times lower than in the control group.

The distribution diagram of the assessment of quality
of life in women with uterine leiomyoma is shown in
Figure 1.

Fig. 1. Distribution diagram of assessment of quality of life in women with uterine leiomyoma and
women of the control group, points.
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As the patients in the experimental group indicated function by patients with uterine leiomyoma is shown in
in the questionnaire, their overall assessment of their Figure 2.
own sexual function was also significantly lower than A distribution plot of self-rated internal well-being
that of the healthy women included in the control group. (presence or absence of the feeling of shyness) in patients
The distribution diagram of the self-assessment of sexual with uterine leiomyoma is shown in Figure 3.
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Fig. 2. Distribution diagram of the self-assessment of sexual function by patients with uterine
leiomyoma and women of the control group, points.
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Fig. 3. Distribution diagram of the self-assessment of internal well-being in patients with uterine
leiomyoma and women of the control group, points.

We found the following, in our opinion, very lower than the level of this hormone in practically
important fact: the level of melatonin in the blood plasma healthy women (Table 2). The difference was about
of patients with uterine leiomyoma was significantly 27.6 percent.

Table 2.

The levels of melatonin in the blood plasma in women diagnosed with uterine leiomyoma

Study group (n=60) Control group (n=20)
Melatonin, ng/ml 111,08 + 18,54* 153,50 + 8,47

Note: 1. — p<0,01, 2. — the standard deviation is indicated in the table.
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Figure 4 shows a graphical presentation (in the form
of a comparative diagram) of the difference in melatonin
concentrations between the experimental and control
groups of examined patients.

180

Levels of steroid hormones (estradiol and progesterone)
were measured in patients with uterine leiomyoma and in
practically healthy women included in the control group.
The results are shown in Table 3.

160
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Fig. 4. Comparative chart of melatonin concentrations in blood plasma of women with uterine
leiomyoma and of practically healthy women, ng/ml.

Table 3.

Concentrations of estradiol and progesterone measured in the blood plasma of women diagnosed
with uterine leiomyoma

Study group (n=60)

Control group (n=20)

Estradiol, pg/ml

107,38 + 25,25*

36,15 + 3,17

Progesterone, ng/ml

2,06 +0,43

1,13 +0,50

Note: 1. — p<0,01, 2. — the standard deviation is indicated in the table.

We found no statistically significant differences in
progesterone concentrations between the study groups.
Instead, we found that the blood level of estradiol in

160

women with uterine leiomyoma was almost three times
(2.97 times) higher than in the apparently healthy patients
included in the control group (Figure 5).
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Fig. 5. Comparative chart of estradiol concentrations in blood plasma of women with uterine
leiomyoma and practically healthy women.
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We were also able to derive a regression equation that
describes the relationship between the concentration of
estradiol in the blood of patients with uterine fibroids and
the severity of their symptoms, according to the results of
the survey. The equation is the following:

110

y = 53,0655 + 0,2108 x
where x is the concentration of estradiol (pg/ml), y is
the severity of complaints in points, according to the
questionnaire used (p=0,022). Figure 6 shows a scatter plot
with a regression line for the derived equation.
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Fig. 6. Scatterplot with regression line describing the relationship between plasma estradiol
concentrations in women with uterine leiomyoma and the severity of their complaints.

In discussing the results obtained, we note that the
severity of symptoms in uterine leiomyoma has long
attracted the attention of researchers and clinicians.
Attempts to objectify and digitize women’s complaints are
described in many scientific papers [13, 17]. The severity
of symptoms directly affects the ability of women of
reproductive age to work and causes significant economic
damage even in developed countries [13, 18]. For example,
patients surveyed in France in 2016 with a diagnosis of
uterine leiomyoma emphasized that this disease of theirs
had a significant (from moderate to severe) impact on their
quality of life in more than 64 % of cases, and seriously
(on average by 28-33 %) worsened their internal well-
being, sexual function, and general condition in these
patients [18]. This is in general agreement with our data.
However, we were unable to find in the literature studies
similar to ours that correlated the severity of symptoms
with hormone levels in the blood of patients of reproductive
age diagnosed with uterine leiomyomas.

The results of our research are largely consistent with
those reported in the literature. In particular, a statistically
significant increase in the concentration of estradiol in the
blood plasma of women of reproductive age with uterine
leiomyoma compared to practically healthy women was
observed in the groups studied by us. In our opinion,
a decrease in the level of melatonin in the patients included
in the study group prevents the protective effect of this
hormone on the myometrium, which results not only in
a more pronounced proliferation of smooth muscle cells
[19], but also in the accumulation under the influence of
estrogens at the site of the tumor of extracellular matrix, in
particular of collagen, fibronectin and proteoglycans [14,
20-23], which causes a rapid increase in tumor volume and

provokes the appearance of complaints in such patients.
We have been able to describe this pathophysiological
pathway, which links the concentration of estradiol in
the blood plasma of women with uterine leiomyoma and
the severity of their complaints, using a linear regression
equation, which, we believe, may have prognostic value
regarding the clinical course of this pathology, particularly
in predicting the severity of disease symptoms.

Conclusions

1. Patients of reproductive age diagnosed with uterine
leiomyoma have a significant decrease in general self-
assessment of quality of life, sexual function, and internal
well-being compared to healthy women of the same age
group.

2. The level of melatonin in the blood of women
of reproductive age suffering from uterine leiomyoma
significantly decreases (by 27.6 %), and the concentration
of estradiol in such patients significantly increases (by 2.97
times), compared to healthy women of the same age group.

3. In women of reproductive age suffering from uterine
leiomyoma, the severity of disease symptoms depends on the
level of estradiol in blood plasma. This relationship is described
by a linear regression equation that may have prognostic value
in predicting the severity of disease symptoms.

Prospects for further research are to establish the
pathophysiological mechanisms of the development of uterine
leiomyoma in women of reproductive age, in particular, the
processes of lipid peroxidation and angioneogenesis. The
influence of melatonin on these processes deserves special
attention. These can be useful for the development of new
mechanisms of treatment of the studied pathology.
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SIKICTb JKUTTSI TA PIBHI MEJIATOHIHY TA CTEPOITHUX TOPMOHIB B IIJTA3MI KPOBI
V¥ KTHOK 3 JEMOMIOMOIO MATKH

b. B. Cokonos, A. M. bepoeus, O. M. O3vK0
BykoBuHCBHKHIl Nep:kaBHMII MeJUYHUIT YHiBepcuTeT
(m. YepHiBui, Ykpaina)

Pe3rome.

JletioMioMa MaTK¥ € HaHUTIOIIMPEHIITUM HOBOYTBOPEHHSM JKiHOYOI CTaTeBOI CHCTEMH, IO CKIANAETHCS 3 KITHH TIAJKHX M S31B.
s mpomideparnBHa naronoris ckiagae 10 30 % TiHEKONOTIYHNX 3aXBOPIOBAaHb, 3aiiMAlOYH JpyTre Micle TicIs 3amalbHUX MPOLECiB
opraHiB Mainoro Tasy. [losBa KIIHIYHUX CHMITTOMIB JISHOMiOMH MAaTK{ HETaTHBHO BIUIMBAE Ha SKIiCTh JKUTTS TAKHUX MAIlieHTOK. Takoxk

84



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

BiZIOMO, III0 TIPH JIEHOMiOMi MaTKH BiIOYBarOThCS 3MIHU TOPMOHAIIBHOT PETyYIISLii B )KIHOYOMY OpraHi3Mi, 30Kkpema, 6araro 10CIiTHUKIB
BiI3HAYaJM 301IbIIEHHS PIBHIB PENIPOAYKTUBHIX TOPMOHIB, a caMe, eCTPa/Iioiy, IIOPIBHSIHO 31 3710pOBUMH KiHKaMu. OIHAK HE 10 KIHIT
3’5ICOBAHOIO TIPHU IAHOMY 3aXBOPIOBAHHI 3ATHIIIAETHCS POJIb TAKOTO BAKIIMBOTO TOPMOHY, SIK MEJIATOHIH, KM BOJIOJIi€ aHTHOKCHIQaHTHUMH
BIIACTUBOCTSIMH Ta 3/[aTeH aKTHBI3yBaTH IpolecH ¢izionoriqaoro amonTo3y. Lli mporecn noTpeOyroTh SKHaHAETaILHIIIOTO BUBYCHHS.

MerToro nocaixzkeHHs1 OyJI0 BU3HAYUTH SIKICTH XKUTTS Ta PiBHI MEJIATOHIHY Ta CTEPOINHUX TOPMOHIB Y KiHOK PENPOAYKTHBHOTO
BiKY, Y SIKHX J1larHOCTOBAHO JICHOMiOMY MaTKH.

Marepianu i MeToqu pocaimkennsi. O6crexxeHo 60 )KIHOK PENPOTYKTHBHOTO BiKy, y SKHX OO 1iarHOCTOBAHO JIEHOMiOMY MaTKH.
KonrpomnsHy rpymy cxianamy 20 IpakTHYIHO 3M0POBHX JKIHOK Ti€i % BiKOBOT TpyITH. BH3HAYEHHS SKOCTI JKUTTS MPOBOAMIIOCS 33 JOTIOMO-
roro ormtyBansHrka UFS-QOL. PiBHi MenaToHiHy B KpOBI ’KiHOK BCTaHOBITIOBAINCS OJJHOKPATHO, HATIIE, O 8-if TOMMHI paHKYy, IS 4OTO
BUKopucrtoByBascsi Habip Human MT (Melatonin) ELISA Kit; Takox 3a goromoroto giarHoctuunnx Habopis ¢pipmu MAGLUMI s
IMyHOXEMOJTFOMIHICLIEHTHOT'O aHali3y BUMIPIOBAJIM KOHIIGHTpAIlii B I1a3Mi KPOBI PEIIPOIYKTUBHUX CTEPOITHUX FOPMOHIB (ecTpaiony
Ta nporecTepoHny) y domikynsipHiit asi (5-if JeHb MEHCTPYaNbHOTO LUKILY).

CraructiudHy 00poOKy BUKOHYBAJIM 3a JJOIOMOroro mporpamuoro nakery MedCalc (Ostende, Benbrist) 3 BUKOpHCTaHHIM t-TecTy
JUISL HEOTHAKOBHMX BHOIpOK. Pi3HNMINIO B pe3yibTaTax BBaXKaiH BiporigHo 3Haunmumu npu P<0,05.

Hocnimxenns Oyno cxsareno Kowmiciero 3 6ionorignoi Ta Mean4HOi eTHKN BHUIOro nep:kaBHOr0 HaBYAJIBHOTO 3aKNIaay YKpaiHH
«BbyKkoBUHCBKHIT epkaBHUI MeanuHuit yHiBepcuTe» (mpotokon Ne 4 Bin 22 rpyaus 2020 p.) i npoBoauiack B CyBOPHX Bi/IOBIIHO
1o Erudnoro konekcy BeecBiTHbo1 MennuHoi acoriarnii (IenbciHchka AeKIapais) uisi eKCIePUMEHTIB i3 3alydeHHsM Jtofei. Bei
TIANi€HTKY MiITHCYBaIH BiMOBIIHY iHPOPMOBaHY 3rofy.

[Ty6nikamnist € pparMeHTOM HayKOBO-JOCIITHOT poOOTH Kadeapyr aKyIIepcTBa i TiHeKoJoTi ByKoBHHCEKOTO IepKaBHOTO MEJHIHOTO
YHIBepcHTeTY «30epeKeHHs Ta BITHOBIICHHS PEIIPOAYKTHBHOTO 310pPOB’sI JKIHOK Ta J[IBYaT IIPH aKyIIEePChKil 1 TTHEKOJIOTIUHiH 1aToIorii».
JeprxaBauii peectpaniitanii Homep: 0121U110020. Tepmin Bukonanus: 01.2021-12.2025 pp.

Pe3yabraTn. BcranoBneHO, 0 Y MAI[iEHTOK PENPOIYKTHBHOTO BiKy 3 JIGHOMIOMOIO MaTKU CIIOCTEPIraeThCsl BipOTiiHE 3HIDKSHHS
3arajibHOI CAaMOOLIHKH SIKOCTI skHUTTs (28,71 * 14,65 Ganu 3rigno onurysaisHuka UFS-QOL, y koHTponbHii rpymi 98,15 + 3,45 Gai,
p<0,01), cexcyanpHoi Gynkii (32,50 + 16,63 Ganu, B koHTpObHil rpymi 99,38 + 2,80 6anu, p<0,01) Ta BHYTPILIHEOTO CAMONIOYYTTS
(29,83 + 17,76 6anu, B koHTpOubHiit rpymi 99,90 + 0,45 Gainu, p<0,001). Takoxk HaMHU BHSBICHO, 110 PIBEHb MEJIATOHIHY B KPOBI )KiHOK
PETPOIYKTUBHOTO BiKY, 1[0 XBOPIFOTH Ha JIGHOMIOMY MaTKH, BIpOriaHO 3HIKYyeThest Ha 27,6 % (111,08 + 18,54 ng/ml, B koHTpOIBHIi
rpymi 153,50 * 8,47 ng/ml, p<0,01), a koHLEHTpaLLisl ecTpaioy y TAKUX MAI[i€HTOK, 3@ HAIIUMH JaHUMH, JOCTOBIPHO ITi/IBUIIYETHCS
Maiike B TPH pa3s, MOPIBHIHO 3 NPAKTHYHO 310poBuMHE xiHkamu (107,38 + 25,25 pg/ml, y kouTpossHiii rpymi 36,15 + 3,17 pg/ml).
BupaskeHicTh CHMIITOMIB 3aXBOPIOBAHHS 3aJI€XKUTH Bijl PIBHS €CTPaIioiy B IIa3Mi KPOBI, 1[0 ONMUCYETHCS PIBHSHHSM JIiHIHHOT perpecii.

BucnoBku. 1. Y marmieHTOK penpoyKTHBHOTO BiKy 3 JEHOMiOMOIO MaTKH CIIOCTEPIracThes BiporiHe 3HIKEHHS 3aralbHOl caMoo-
LIHKH SIKOCTI )KUTTS, CEKCYaIbHOI (DyHKIIIT Ta BHYTPIIIHHOTO CAMONOUYTTS. 2. PiBEeHb MeJIaTOHIHY B KPOBI JKIHOK PEPOTYKTHBHOTO BIKY,
1110 XBOPIKOTH Ha JieiloMioMy MaTkH, BiporiaHo (Ha 27,6 %) 3HMKYETbCS, a KOHIIEHTpALlisl €CTPaaioNy y TAKUX MalieHTOK JO0CTOBIPHO
(y 2,97 pasu) migBUIIyETHCS, TIOPIBHSIHO 3 PAKTUYHO 370POBUMH XKiHKaMu. 3. Y 3KiHOK pEpOIyKTHBHOTO BiKY, 10 XBOPIIOTH HA JIH-
OMIOMY MaTKH, BUPQ)XSHICTb CHMIITOMIB 3aXBOPIOBAHHS 3aJISKHUTH BiJ] PIBHS €CTPAJIONy B IUIa3Mi KpoBi. L5 3a/e:KHICTD OMUCY€ETHCS
PIBHSHHSM JiHIIHOT perpecii, 10 MoXKe MaTH IPOTHOCTUYHE 3HAUYCHHS [UIS Nepe0adeHHs TSHKKOCTI CHMIITOMIB 3aXBOPIOBAHHS.

KurouoBi cJjioBa: neitomioma MATKH, SIKICTb YKUTTS, OIIUTYBaHHS, MEJIaTOHIH.
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AHAJII3 BUABJIEHHA AHOMAJIbBHUX
I'CTEPOCKOIIIYHUX 3HAXIJTOK V J)KIHOK

3 HETUTLUISAM
H. B. Kouaoun', A. B. Bouuyx?,

JI. B. Hukonun', Axkumuyk 0. .2

Menu4HUN LEHTP PENpOLyKTHBHOTO 310poB’s «Jlamis»?
(m. IBano-®paHKiBChK, YKpaiHa),

TepHONIIbCHKUI HAIIOHATEHIN MEINYHHN YHIBEPCUTET
im I. 5. Topbauescrkoro? (M. TepHomnine, Ykpaina)

Pe3rome

CraH 310pOB’sl MATEPHHCHKOTO OpPTaHi3My Ta 0e3MocepeIHO MOPOKHIHN MATKH, sIKa € MICIIeM IepInoi 3ycTpidi emMOpioHa i mpe-
IPaBiIapHOTO CHIOMETPIsT, MAIOTh HaJI3BHYAHO BAYKITHBE 3HAYECHHSI [UT1 HOPMAIBHOTO PO3BHUTKY IUTTHOTO SIALISL. AHOMAIIT MOPOKHUHA
MaTK{ MOXXYTb OyTH npuarHO0 Heruians y 10-15 % sxinok. [1aTomoris mOpoyKHHHT MaTKH PO3IVISIIAETHCS OMHIEIO 3 TPOBITHUX IPHIHH
HEBIAINX CIIPOO TOTATKOBHX PEMPOLYKTUBHHX TexHomorii (JIPT), mpudnH 3aBMUpaHHs BariTHOCTe! Ha paHHIX TepMiHaX.

Memoto docniodicerts 6y10 NPoBecmu aHali3 2ICMepOCKONIYHUX 3HAXIOOK Y HCIHOK 3 HENTIOOSAM 3d pe3yTbmamamu 0QicHol
2ICEPOCKONIL Mma NOPISHAMU 3 BUABLEHOIO MAMKOBOI0 NAMOLOZIEI0 Npu YIbmpazsykosomy dociodcenni (VY317).

Mamepian i memoou. 30iticneno pempocnekmueruil ananiz meouunux kapm 208 scinok 3 Hennioosam, AKum 6y10 npoeedeHo
ogicny 2icmepockoniio i Gioncito endomempiio na 6azi meouurozo yenmpy «amia». 94 (45,2 %) nayicnmku 6ynu 3 nepeunnum
i 114 (54,8 %) 3 smopunnum nenniodsm. Beim dcinkam nposodunocs nepedonepayitine mpanceazinanione Y3/ na anapami
Voluson S8. Iicmepockonito eukonysanu y nponipepamushy (hazy MEHCMpPYarbHO20 YUKILY 3a 0onomo2oio 2icmepockony Bettocchi
5 mm 3 onepayiiinum xananrom. IIposoounu 02150 NOPOICHUHU MAmKU, OYIbOAUKOBUL mecm Ol 6USHAYEHHs NPOXiOHOCmI
Mamrosux mpy6, npuyiibHy 0ioncilo eHOOMempiio 3 2ICMON0IYHUM MA IMYHOICMOXIMIYHUM OOCTIONCCHHAMU, A MAKONC
JUKYBAHHS UABNEHOI NAMON02iI.

Bukopucmosysanu nakem cmamucmuunoz2o ananizy na o6azi Microsoft Excel ma npoepamy «Statistica 12.0» (StatSoft Inc., USA).

IIpasa nayienmis 6y dompumani 32i0H0 3 I'enbcincvkolo deknapayicto KEmMuuni npuHyunu MeouyHux 00CiiodHceHsb 3a
yuacmio mooei», po3podneniil Beecsimnboro meduunoio acoyiayiero, «3acanbHolo 0ekaapayicio npo 6ioemuxy ma npaga 1oouHu
(FOHECKO)». Bci sacimui opopmunu «Ingopmosany 3200y Ha yuacmo y 00CHONCEHHI».

Hocnioocenns euxonarno 6 mesxcax H/JP «Boockonanenms diacHoCmuky ma JiKy8anHs 6a2imHux 3 00MINCEHUM COMAMUYHUM
anamme3om» Kagheopu akyuiepcmea ma 2inexonogii paxynvmemy niciaouniomnoi ocgimu TepHoninbcoko2o HayioOHANLHO20 MEOUYHO20
yuigepcumemy im. 1. A. [opbauescoroeo, Oepoicasnuil peecmpayiinuii nomep N 0121U100153, mepmin euxonanns 2021-2023 pp.)

Pesynoemamu ma sucnosxu. Hopmanvna cicmepockoniuna kapmuna susenena y 164 (78,8 %) nayicumox, y 44 (21,2 %)
0ila2HOCMOBAHI NAMONLO2IYHT 2ICMepPOCKONIUHI 3HAXIOKU, ceped SKUX Y HCIHOK 3 NEePEUHHUM HENAI00IM Nepesadcaiu noiinu
eHooMempiio, npu 6MOPUHHOMY Henaiodi Hatiuacmiule UABIANU CUHEXI] YePBIKAbHO20 KAHANY I NOPOdXCHUHU mamKu. Tecm
nepesipku npoxXioHOCmi Mamko8ux mpyo nokazas Oiibuly Yacmomy unaokie Henpoxionocmi 060x mpyo npu nepeuHHOMY
Henniooi, mooi, ik npu 6MOPUHHOMY V OLnbulocmi ocid mpyou Oyau npoxioni. Hopmanvuuil cman mamxu 3a Y 3/] ecmanogneno
v 174 scinok, 3 sixux 6 87,9 % nayienmok niomeeposceno 8iocymuicnms namono2ivnux ymeopenn, ¢ 12,1 % oci6 suseneni
aHOMAnbHI 2icmepockoniyti 3naxioku. Ilamonoziuni cmanu 6 mamyi npu Y3/ diacnocmosaro 6 34 nayienmox, cicmepockoniute
niomeepoocenns skux oyno y 67,6 % ocinok, 6 32,4 % sunaoxis izyanizyeascs nopmanvbHuil cman mamxu. JJogedena suwa
yiHHicmob oghicHol cicmepockonii’ 0Jist BUAGLEHHSA MA IKYBAHHA NAMON02IT NOPOAICHUHU MAMKU Y IHCIHOK 3 HENIO0SM NPomu
mpanceazinanvrhozo Y3/]. Yymausicmo uAGIEHH NAMOIO2IYHUX YMBOPeHb 6 mamyi npu 2icmepockonii cmanosuna 98,1 %,
cneyugiunicms 96,4 % npomu wymausocmi Y3/ mamxu 87,9 %, cneyugivnocmi 67,6 %. Bucnosox. I'icmepockonito cnio
esadicamu Hegio’ eMHum emanom OiacHocmuKkuliiKysanHs nenaioos SK y JCiHOK 3 eepupikosarnoio namonozicio mamxu npu Y3/,
Max i 6e3 6UAGIEHUX AHOMATII.

Knirouosgi cnosa. oiacnocmuxa i nikysanns nennioos; ogicna zicmepockonis; mpanceazinaivhe yibmpaszeykose 0ocii-
0JICEHHSL; NAMONO2ISE eHOOMEMPIIO; XPOHIUHULL eHOOMEMPUN.

Bertyn

CraH 370pOB’sl MAaTEpHHCHKOTO OpraHizMy Ta 0e3noce-
PEIHBO IIOPOXKHUHU MATKH, SIKa € MiCLIeM MepIIoi 3ycTpivi
eMOpioHa i1 perpaBiapHOro CHIOMETPIsl, MAtOTh HA [3BHU-
YaifHO Ba)JIMBE 3HAYCHHS JJI HOPMAJIbHOTO PO3BUTKY
IUTIIHOTO sHLs. AHOMAJIT MOPOKHUHHU MaTKH MOXYTb
Oytu npuanHoto Hertiyis y 10-15 % xinok. 3a pisHUMH
JTAHUMH, TIOJIIITN €HJJOMETPisl, CyOMYKO3HI MiOMH, Ilepero-
POJIKH MaTKH Ta BHYTPIITHOMATKOBI CHHEXIi BUSIBIISIOTHCS
3a JIOMIOMOTOKO YIITPpa3BykoBoro gociimkerns (Y3/1), ric-
Tepockorii uu Oyib-sikol komOiHaiii y 10-50 % Hertinamx
xiHOK [1, 2]. Tlaromnorist TOPOKHUHK MATKH PO3LIISIIA€THCS
OJIHI€FO 3 MPOBIAHUX MPUYKMH HEBIAIUX CIIPOO TOMATKOBHUX

86

penponykTuBHEX TexHOori# (JPT), mpuunH 3aBMUpaHHS
BariTHOCTEH Ha paHHIX TepMiHax [3].

TNcrepockomist — 116 MaJTOiHBa3MBHA T1HEKOJIOTIYHA IPO-
Leypa, sKa B JaHWH 4ac BBAKAETHCS 30JI0THM CTaH/IapTOM
SIK JIJISI OL[IHKY, TaK 1 JJIs1 JTIKYBaHHS BHYTPIITHHOMATKOBUX
¢baxtopiB. V xokpaniBcbkomy ornsai (2013) noeenena
e(eKTHBHICTb TICTEPOCKOIIIi JUIs JIIKYBaHHSI ITi/103pIOBa-
HUX aHOMAJTill MATKH y KIHOK 3 HETLTLIISIM He3’ SICOBaHMX
TIPUYXH 200 Mepel BHY TPIIIHBOMATKOBOIO 1HCEMIHAIII€IO,
3aIUTIHEHHAM iN Vitro abo iHTPanUTONIa3MaTHYHOIO
in’ekuiero cnepmu [4]. JliarHOCTHYHA TiCTEPOCKOIis A0Ta€E
BCi OOMEXEHHSI KIOpeTaKy MaTK{ Ta 1HIIMX CIIMHX IIpo-
LeAyp 1 A03BOJISIE, OKPIM PETEIEHOTO OTIISY CHIOMETPII0
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Ta MOPO’KHUHU MATKH, IPOBECTH MPHUIIIIBHY Oio1cio, o-
npsimraE ergometpiro (endometrial scratch injury) y skirok
3 OTHMM 200 KUJIbKOMa TOIepeHIMU HEBAIMMU TIepecal-
Kamu embpiona [5, 6, 7]. ABTOpH TakoX JEMOHCTPYIOThH
Kpaluii penpoyKTHBHUI pe3ybTar IpH BUIAJICHHS BHY-
TPILIHOMATKOBHX aHOMAJil 33 JOIOMOTOK OIePaTHBHOT
ricrepockormii [8].

301IbIICHHS JOCTYITY /10 IPOLEAYP TicTepoCKoIii
B o(hici Ma€e MOTEeHIIIaM AJIS TOKpAIISHHS JOTTISATY 3a Tali-
€HTaMHM LIUISIXOM MiHiMi3anii (JiHaHCOBUX 1 MarepiaibHO-
TEXHIYHUX Oap’€epiB, COPUSHHS CIPOIICHIA MiarHOCTHUII
1 MJIaHyBaHHIO JIIKYBaHHs, Ta MOTCHLIWHO 3ano0iraHHs
HeroTPiOHUM OTIEpaTUBHUM IIpoletypam i anectesii. Odi-
CHA TICTEPOCKOITiS BIAHOCHTHCS A0 MPOLIEAYP, SKi BUKOHY-
I0ThCS B aMOyJIaTOpPHUX YMOBax, 0€3 MEANKaMEHTO3HOTO
3HE0OIEHHS, CYIPOBOIKYETHCS MiHIMAIEHUM 00JIeM, Ma€e
HU3BKHI PU3UK YCKIIQJIHEHB 1 HA CbOTO/HI PO3IIISIAETHCS
HEB1J’ €MHOIO YaCTUHOO JIarHOCTAYHOTO OOCTEKEHHS JKi-
HOK 3 perpoAyKTUBHUMH TIOpyIIeHHsIMH. Tak, 3a pe3yJbTa-
tamu nposenieHHs 2402 ogicHux ricrepockoniii Capmas et
al. (2016), omirka aHOMATBHOT TIOPOYKHMHK MaTKHU JTiarHOC-
ToBaHa B 56,0 % Bunazkis 3 28,7 % miom, 27,2 % moirmis,
17,7 % cunexiit, 14,7 % rineprpodii eagomerpito, 9,0 %
TpodoOIACTUIHUX 3aTPUMOK 1 7,7 % BaJl pO3BUTKY MaTKH
[9]. YacroTa ycknagHeHb y oicHOT ricTepocKorii ckiana
0,05 %, a cepest oriHKa OOJIFO i1 Yac OOCTEIKCHHS CTa-
nosuia 3,57 3 10 [3,48-3,66] 1 0,89 [0,83-0,95] uepes ’sith
XBIJIHH, 10 TATBEpIKYBasIo OE3NMeYHICTh 1 6e300TiCHICTh
npoBeeHHs BTpy4anHs [9].

s Toro, mo6 3a0paTé AUCKOMQOPT, COPUINHCHHHA
THEKOJIOTTYHIMHU JI3ePKaJIaMH 1 KyJIbOBUMH HIUTIIISIMH, T1a-
Li€HTaM MMpH poBeAeHHi odicHoi ricrepockomnii Bettocchi
& Selveggi (1995) Briepiire 3armpoOHyBAaIH BariHOCKOITIY-
HUH TIIX1T, TPU SIKOMY JUTS Bi3yauti3ailii ITHAKA MATKH TT1]]
Yyac BariHOCKOIIIi aBTOPH MPOIIOHYBAJIN IPOCTEKUTH 3a
CJIN30M, KPOB't0 200 HUTKaMH CIIM3Y 3 LEPBIKAILHOIO Ka-
Hany [10]. 3a BucHoBkamu Di Spiezio Sardo et al. (2021),
TICTEPOCKOITis 32 MPUHIAIIOM «ITO0AYUTH Ta TPOTIKYyBATI»
T10/10J1aJIa PO3PHUB MIX JIIalrHOCTUYHOIO Ta OIEPATHBHOIO
ricrepockomieio [11]. TicTepocKomny MEHIIOTO JiaMeTpy
MOJICTIIMIIN BUKOHAHHS 0()iCHOT TiCTEPOCKOTIii, 10 3MEH-
IO HABAaHTAXXCHHS Ha OTEpalliifHi, a 3acToCyBaHHA (i-
310JIOTIYHOTO PO3UUHY SIK CEPEIOBHIIA JUIsT PO3IIMPEHHS
JIO3BOJIMIIO BUKOPUCTOBYBATH OIIOJISIPHY €HEPTiIO 1, TAKUM
YUHOM, 3MEHIINTH [TOLINPEHHS TeIUIa Yepe3 TKaHUHY ITij
Yac MpOLEIyPH Ta 3HU3UTH YaCTOTY yCKIaaHEeHb [12].

CyuacHi mocrimkenns, 30kpema Gkrozou et al. (2023),
Vitale et al. (2023), s giarHOCTHKY Ta TIKYBaHHS Haii-
MTOMTUPEHIIINX MATOJIOTiH MaTKH, IUHKA MaTKU Ta MiXBU
MIPOTIOHYIOTh PO3MIAJATH BUKOHAHHSA O(iCHOI TiCTEepOCKO-
i1, 30epiraro4u TPaJUIiiHI PE3CKTOCKOIIYHI Oriepaii By-
KITFOUHO JUTS CKIIaIHHUX BHIIAIKIB (HATIPHUKIIA, a0l eHIo-
METPit0) a00 MEBHHX MATOJIOTH (MiOMH > 2 CM, IEPETrOPOIKH
3 LIMPOKOIO OCHOBOIO, MOJIITH BEJTMKUX PO3MIPIB). Y LIbOMY
KOHTEKCTI TPaJMIIiHy Xipyprito Ta ogicHy Xipyprito ciij
BBa)KaTH SIK JOTIOBHEHHS OJIHA 110 OJHO{, III0 Ma€ HaJaaTh
KIIHIIACTaM KpaIlli BapiaHTH ITi/T 9aC BHOOPY HAWOLIBII Bif-
TOBI/IHOT CTpaTeTil JTiKyBaHHS y KO>KHOMY BUMaaky [13, 14].

Ha croromni cororpadis Manoro tasa € IepimM 3a-
cOOOM 1 TIEPBUHHHUM METOIOM OLIIHKH Oy/Ib-sIKOT I 103PI0-
BaHOT MATOJIOTIT OpraHiB Majoro Ta3a Micis KITHIYHOTO

ornsiny [15]. LinnicTe TpaHcBariHagbHOTO Y 3J] MaTKH
TIOJISATAE B JIIATHOCTHIN aHOMATI (POPMH MATKH, TIEPETH-
HOK, aHOMaJIbHOT TOBILMHH 1 KOHTYPY €HIOMETpisl, TOJIi-
miB, Miom Matku [16, 17]. OnHak, He3BaXkalouu Ha BUCOKY
TOYHICTb 1 CIIeNU(IYHICTh, XHOHONO3UTUBHI 200 XUOHOHE-
TaTHBHI pe3yJIbTaTH, 38 JAHUMH Pi3HHX aBTOPIB, MOXKYTb
6yt B 20-30 % Bunankis [18]. Tak, pesyasratu Poliakova
et al. (2019) nepuonepauiiinoro Y3/ matku 156 xiHOK
Tepex TiCTepPOCKOMie0 a00 BUIMIKPiOAHHAM MTOPOKHUHU
MaTKH TPOJEMOHCTPYBAJH 3arajibHy 4yTIUBICTh, CICIH-
(higHICTB, TO3UTHUBHY MTPOTHOCTUYHA IIHHICTH, HETaTHBHY
NPOTHOCTHYHY I[IHHICTh 1 TOUHICTh LILOTO METOAY Y Jlia-
rHocTHI TominiB enpomerpist 69 %, 51 %, 73 %, 46 %
163 % Bigmosiguo [19]. 3a BUCHOBKaMK aBTOPiB OTpUMAaHI
JlaHi BKa3ylOTh Ha JOLUIBHICTH IPOBEACHHS TONAIBIINX
JIarHOCTUYHUX 1HBA3WBHUX MPOIICAYD.

[TpencraBneHnii KOMaH/I010 HAYKOBIIIB MiJl KEPIBHUII-
tBoM Di Spiezio Sardo et al. (2022) anaini3 4oTupbox J10-
CIIKEHb 13 BKIIrOUeHHIM 1295 manieHTiB mokasas, 110
Gioricis eHIOMETpisl, OTPUMaHa IiJ] FiCTEePOCKOIIYHOO
Bi3yaurizami€ro, acomitoBaiacs 31 3HaYHO BUIIHUM PiB-
HeM ajiekBarHocTi 3paska (RR 1,13, 95 % CI 1.10-1,17)
1 3HAYHO HI)KYMM PU3UKOM HEBJAJIOTO BUSIBICHHS Tirep-
asii eggoMerpist uu paky eapometpist (RR 0,16, 95 % Cl
0,03-0.92) nopiBHsHO 3 cainuM 3a60pOM EHIOMETPIst IPH
BUIIKpiGanHi mopoxxuuau Matku [20].

MeTa pocnimxeHHs. [Iposectu aHami3 TiCTEPOCKO-
MYHUX 3HAXIIOK y JKIHOK 3 HEIUTIAM 33 pe3ybTaTaMu
0¢icHOI ricTepocKomii Ta MOPIBHATH 3 BUSBICHOIO MarT-
KOBOIO TIaTOJIOTI€I0 TIPU YIIBTPA3BYKOBOMY JIOCIII/PKEHHI.

MaTepianu Ta meToau

VY mocnimKeHH] 3MiHCHEHO PEeTPOCTICKTHBHIHN aHai3
Meanyaux KapT 208 maimieHToK 3 HeIUTiIsIM, SKHM OYII0
MPOBeIeHO 0(hiCHY TiCTEPOCKOIIIFO 1 OIOIICII0 €HIOMETPII0
Ha 6asi Meau4yHOro HeHTpy «Jlamis» 3a nepin 2022-2023
pokiB. CepenHiii Bik iHOK cTaHOBUB 32,1442 95 poku
(25-38 pokiB). 94 (45,2 %) xBopi Gynu 3 epBuHEUM i 114
(54,8 %) 3 BTOpHHHIM HETLTi /ISIM.

Kputepismu BKITIOYEHHS y IOCIHiKeHHS Oynu He-
LTI, QHATOMIYHO ITpaBuiibHA (hOpMa MaTKM 32 JaHUMH
TproxBuMipHoro Y3/l. Kpurepismu BUKIIOUCHHS Oynu
HACTYIIHI: CHJIbHA MEHCTpyallbHa KPOBOTEYa, Jieiiomioma
0, 11 2 tunis 6inbine 1,5 oM, TsHKKa eKCTpareHITaNbHI 3a-
XBOPIOBaHHSA, AKTHBHA 1H(EKIIis CTaTeBUX OPraHiB, O3H-
TUBHHI TECT Ha BariTHICTh. BCIM jKiHKaM MPOBEICHO KOH-
CYJBTYBaHHs [epeJl HOYaTKOM JOCIIKSHHS 1 OTPHMaHO
iH(OpPMOBaHy MUCHMOBY 3rOJly Ha Y4acTb.

Bcim xiHKaM niepes; IpoBeICHHSIM ricTepocKomii 0yIo
MpoBeeHo TpaHcBarinansHe Y3]1 Ha anapari Voluson S8.
OdicHy TiCTEepOCKOIII0 MPOBOAMIM HA TTHEKOJIOTTUHOMY
KpicJti 3 BUKOPHUCTaHHAM TicTepockorma Bettocchi 5 mm
3 orepauiiiHiM KaHaJIoM Yy mposidepaTtuBHy (azy MEeHCTpy-
anpHOTO MKy (Ha 6-12 mHi). [icrepockomis Oyna BUKO-
HaHa 3a JIOITOMOT0K0 BariHOCKOIIIYHOTO ITiixoy (0e3 BUKo-
PHCTaHHSI J3epKall Ta PO3IIHPEHHS LIEPBIKATLHOTO KaHATY)
3a TEXHIKOIO «0e3 TOTUKY», TIPH SKiH TiCTEPOCKOI BBOAWIN
071pa3y B MiXBY MPOCTUM BiJJOKPEMJICHHSIM BEJIMKHX CTaTe-
BUX T'y0 JISTKUM JIOTUKOM. J{Jisl pO3IIMPEHHST BAKOPUCTOBY-
BayH (Hi310JIOTIYHUI PO3UUH TEMIIEPATYPOIO He HIDKYe 37
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rpancis Lenscis. [licis npouenypu namieHTKa criocrepi-
ranacs B KJIiHINI npoTsrom 30 XBHIMH 11010 Oyb-SKOTO
6outt0, TcKOMMOPTY UM OyIb-SIKMX IHIINX YCKIIaJHEHb.
[Tix gac ricTepockomii BCiM MarieHTKaM 0yiio MpOBEICHO
OIVISI]T IOPOKHUHUY MAaTKH, OyJIbOANIKOBHI TECT ISl BU-
3HA4YEHHS! IIPOX1THOCTI MaTKOBHX TPyO, MPULIUIBHY Olorcito
€HJIOMETPII0 IIUIMISMH 3 MOJAJIBIIAM TiCTOJOTITYHUM Ta
IMYHOTICTOXIMIYHHM JOCTIDKCHHSM, a TAKOXK JTIKYBaHHS
BUSIBJICHOT MaToIorii (MOMineKToMisi, pO3CIYeHHS CHHEXIiH
LIEPBIKAJILHOTO KaHATY i MOPOKHUHHU MaTKH, KOHCEepBa-
THUBHA MiOMEKTOMis1). OMUCyBay 03HAKH, XapaKpeTHi s
XPOHIYHOTO €HJOMETPHUTY. CHMIITOM HOJYHHIII — BEJTHKI
JIISTHKY TiTIepeMOBaHOTO CHIOMETPIFO 3 OLTUMH [ICHTPab-
HUMHY TOYKaMH; BOTHHUIIICBA TillEpeMisi — HEBEJIKI TUITHKA
rilepeMoBaHOTO €H/IOMETPis; TeMOpariyHi MIsIMUA — BOT-
HUILEBI YEPBOHI JUISHKU 3 PI3KMMU Ta HENPABUIBHUMHU
MeKaMH, MOKIIMBO, CYLIUTBHO 3 KaliIIpOM; MiKPOTIOJIIIH:
HEBEJIMKI BHYTPIITHHOMATKOBI HOBOYTBOPEHHS PO3MipOM
<1 MM 3 CyIMHOIO, PO3MOJiICHI HA JOKAJThHUX JTUITHKAX
a0o Ha BCiif MOBEpXHi €HAOMETPII0; TOBCTHH 1 OJinii BU-
VIS CHAOMETPIs y OINIKYIISIpHiN (ha3i BHACIIIOK HAOPSIKY
cTpoMu (HOpMaJIbHUI BUIVISI CHAOMETPIIO ITiJT 9ac ceKpe-
TopHOT (asm). Pesynpraru (ikcyBanucs 3a JOMOMOTO0
CTaHJApTHOTO MPOTOKOJIY MEIUYHOI JOKyMeHTamii. Me-
JIMYHI 3armiucy Oyiy 3Be/ICHI B TaONUIII Ta IpOaHalli30BaHi.

Otpumanuii nudpoBuit Marepian oOpoOIsUN cTaTHC-
TUYHO 3 BUKOPHCTAHHSAM MaKeTy CTaTHCTHYHOTO aHali3y
Ha 0a3i Microsoft Excel Ta nporpamu «Statistica 12.0»

(StatSoft Inc., USA). 3 MeTO OLIIHKH JOCTOBIPHOCTI Pi3-
HUII JAHUX y TPyTax HOPiBHSIHHS 3aCTOCOBYBAJIH Iapame-
TpuuHH t-TecT Cr’tofnenTta. Pi3HHIIO MK BeTHIMHAMH,
SIKI TIOPIBHIOBAJIUCH, BBAXKAIH O0CTOBipHOO 1ipu P<0,05.
Banigaicts Y3/] Ta ricrepockortii po3paxoByBaiu y popMi
YyTIIMBOCTI 1 CENU(pIYHOCTI.

[IpaBa mamienTiB Oyau qOTpUMaHi 3rigHO 3 [enbCin-
CHKOIO JICKITaparfiero «ETHYHI TPUHIUIN MEAHUYHUX 10~
CJIIJPKEHB 33 YJacTIO JIIOZIEH», po3po0ieHiit BeecBiTHBOO
MEINYHOIO acoMiali€o, «3araipHOI0 JeKIapali€ero mpo oOi-
oetuky Ta npasa momuau (FOHECKO)». Bei Baritai odop-
MM «[HpOpPMOBaHyY 3rofy Ha y4acThb y JOCIIIDKCHHI».

Jocaimkenns Bukonano B mexkax HJIP «Bmockona-
JICHHS JIaTHOCTUKH Ta JIIKYBaHHS BAariTHUX 3 OOTSXKCHUM
COMAaTHYHUM aHaMHE30M» Kadeapu aKymepcTBa Ta Ti-
HekoJorii gakynpTeTy micasaumIoMHol ocsiti TepHo-
MTHCHKOTO HAIIOHAIEHOTO MEIUYHOTO YHIBEPCUTETY iM.
L. 51. TopGaveBchKOTO, ICpKABHUN PEECTPALIHHUN HOMEP
N 0121U100153, tepmin Buxonausus 2021-2023 pp.).

Pe3ynkTaTy gocnigkeHHA Ta iX 06roBoOpeHHs.

OCHOBHUM TOKa3aHHSIM J10 TPOBEICHHSI TICTEPOCKOITii
Oyxno Herutiaas. Ha MOMEHT 3BepHEHHS TPHUBAJICTh He-
LTS Y JKIHOK cTaHoBiIo Bix 1 1o 14 pokis: 1-3 pokn—81
(38,9 %), 4-6 poxir—102 (49,0 %), 7-9 pokiz—15 (7,2 %),
> 10 pokis — 10 (4,8 %) marienrok. [lepBuHHe HETUTi A
niarmocroBano y 94 (45,2 %), sropunne y 114 (54,8 %)
KiHOK (Tabm. 1).

Ta6bnuus 1

Buau Hennipas y o6cTexxeHnx XxiHok, (n=208)

Bupg Hennioas A6c. (n) Bincotok (%)
[NepBnHHE 94 45,2
BTopuHHe: 114 54,8
- nonoru 29 25,4
- aboptn 42 36,8
- nonoru i aboptu 43 37,7

Hopmanpna ricrepockomniuHa KapTHHA BUSBICHA
y OunbinocTi — 164 (78,8 %) mauientok, y 44 (21,2 %) nia-
THOCTOBAHI ITaTOJIOT149HI TiCTEPOCKOIIIYHI 3HaX1/IKH, cepen
SIKMX HalgacTimmMu Oyl CHHEXIT IIepBIKaJIbHOTO KaHATY

y 25/44 (56,8 %) i mopoxxuuHu Matku y 14/44 (31,8 %),
notiny enaoMerpis y 16/44 (36,4 %). Yactora BUSBICHHX
aHOMaJTili pi3HHUIIACS Y MAI[IEHTOK 3 MEPBUHHUM 1 BTOPHH-
HUM HETTiyisM (tao. 2).

Tabnuus 2
YacToTa naTtonoriyHux cTaHiB, BUSIBNIeHUX MiA Yac rictepockonii y XiHOK B 3aneXHOCTi Big Buay Hennipas, abe. (%)
[MarTonoriyHi ctaHm Hepsm?r:isgr;fe)nnlp.uﬂ BTOpMFanlgz; haad p
BigcyTHicTb MaTKOBOI naTonorii 76 (80,9) 88 (77,2) > 0,05
MaTonoriyHi 3Haxigku 18 (19,1) 26 (22,8) > 0,05
Monin LepBikanbHOro KaHany 33,2 2(1,8) > 0,05
Monin eHaomeTpis 12 (12,8) 4 (3,5) 0,02
CwuHexii LepBikanbHOro KaHany 6 (6,4) 19 (16,7) 0,03
CuHexii NOPOXHWUHN MaTKu 2(2,1) 12 (10,5) 0,03
CybmykosHa mioma 1(1,1) 1(0,9) > 0,05
O3HaKn XPOHIYHOro EHOAOMETPUTY 40 (42,6) 58 (50,9) > 0,05
MpoxigHi obuasi maTkoBi TPy6u 45 (47,9) 80 (70,2) 0,001
MpoxigHa ogHa maTkoBa Tpyba 15 (16,0) 9(7,9) > 0,05
He npoxigHi Tpy6bu 34 (36,2) 25 (21,9) 0,03

lMpumimku: p — NopieHAHO 3 sunadkamu 8 2pyrnax
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Tak, BiJICOTOK TIOJIITIB €HAOMETPIisI JOCTOBIPHO Maiike
B 3,6 pasza OyB BUIIMM Y TAII€EHTOK 3 IEPBUHHAM HETLTi /-
1sim (p<0,05), a mpu BTOpUHHOMY HETLTi 11 BIPOTiIHO T1e-
peBaXkay CUHEXIT IepBiKaJbHOTO KaHATY 1 MOPOKHUHU
MaTKH BiamosigHo B 2,6 1 5,0 pasa (B 060x BHmagKax
p<0,05). ITix yac mpoBeaeHHs rictepockomnii y 42,6 %
3 iepBuHHUM 1y 50,9 % 3 BTOpMHHMM HeIUIi 1AM Biya-
Ji3yBaJUCS XapaKTEPHi 03HAKU XPOHIYHOTO CHIOMETPUTY
(p>0,05). Tect mepeBipku MPOXiTHOCTI MATKOBUX TPYO
MTOKa3aB JOCTOBIPHO OLTBITY YaCTOTy BUIAIKIB HEMPO-
X1JTHOCT1 000X TPyO IpH NepBUHHOMY Herutiai B 1,7 pasa
(p<0,05), Toxi, six ipu BropuHHOMY Yy Ginbiocti (70,2 %)
KiHOK TpyOu Oymu npoxiaHi (p<0,01).

3a pe3ynbTaTaMi TiCTOJIOTYHOrO aHaJi3y BCTAHOB-
JICHO HASsIBHICTH 3aJI03MCTHX MOJIMIB IIePBIKAIFHOTO Ka-
Hany y 2,4 % i ennomerpis y 6,3 % narienTox, ¢pidbposHo-
3ano3uctux y 1,0 %, neiiomiomu matku y 1,0 % narien-
TOK, HEBHOLIIHHOT'O BiJTOPTCHHS €HJOMETPII0 IiJ] 4ac
mornepenHix 1ukiaiB y 25/208 (12,0 %) sunankis. Exmpo-
MeTpiii ponieparuBHOrO TUITY jAiarHocToBano y 183/208
(88,0 %) martientok. XpoHIUHUI CHIOMETPHT MTiATBEP-
JoKeHo imyHorictoximigno y 90/208 (43,3 %) marieHTok,
toni sik y 8/208 (3,8 %) cnipocroBanuii. CTaTHCTHYHO J10-
BEJICHO, [0 YyTJIMBICTh BUSBJICHHS MATOJIOTIYHUX yTBO-
PeHb B MarIi IpH ricTepockomnii cranoButs 98,1 %, cre-
uiunicts 96,4 %, XpOHIYHOTO EHIOMETPUTY Yy TIIHBICTD
96,2 %, cnermudiunicts 92,8 %.

VY po6oti My nopiBHsuM pe3ynsratu Y3/] opranis ma-
JIOTO Ta3y 3 HACTYITHUMH JaHUMH OTPHMaHUMH TIPH ricTe-
pockomii. HopmanbHuii cran MaTku 3a napamerpamu ¥Y3/]
BCTaHOBICHO y 174 iHOK, 3 sikux y 153 (87,9 %) marmien-
TOK IiJTBEPPKEHO BiICYTHICTh MATOJOTIYHAX YTBOPEHb
B MaTii, ogHak B 21 (12,1 %) ocobu BusiBIICHI mOiMu
nepBikanbHOTO KaHaiy (2) i eamomerpist (6), cuHexii mep-
BikasmpHOTO KaHaiy (3) i mopoxxuunn marku (10), cyomy-
ko3Ha mioma Mmarku (2). ITatosnoriuni 3HaxXigKd B MaTIi
npu Y3JI niarHOCTOBaHi B 34 MaIli€HTOK, TiCTEPOCKOIITHE
HiATBePDKEeHHS KX Binmitimn y 23 (67,6 %) iHok, y 11
(32,4 %) BumaaKiB AiarHOCTOBAaHUM HOPMAIbHUM CTaH
MAaTKH, 110 CBITYHTH, [0 BUCOKY WMOBIPHICTh HE CITiBIIa-
IiHHA niarHo3iB ipu Y 3/] 3 momapIMu 3HaXiIKaMu Py
ricrepockorii. OTe, BCTAHOBJICHO, IO Yy TIUBICT Y3/]
cTaHy MaTku ctaHoBUTH 87,9 %, crientudiunicts 67,6 %.

VY poGoTi Mmokas3aHo, 110 3arajbHa 4YacTOTa aHOMAJIb-
HUX TICTEPOCKOMIYHUX 3HAX1IOK JOCTOBIPHO HE PI3HUIACS
B TpyIax ’KiHOK 3 MIEPBHHHUM 1 BTOPHHHUM HETUTiIISIM.
[Ipote, B rpyIli 3 BTOPMHHUM HEIUTiASM BIpOTiJHO Iie-
peBakaIy BUIAIKH CHHEXiH IIepBiKaIbHOTO KaHAITY 1 IM0-
POXKHMHHU MaTKH, 110 HMOBIPHO OB’ s13aHO 3 ONIEPEIHIMHU
BariTHOCTSIMH, a0OpTaMH, 3 MMPOBEACHHAM IuIaTamii Ta
KIOPETaXy, MOMEPEIHIM OIEPATUBHUM PO3POIIKECHHSIM.
VY rpymi 0ci0 3 TepBUHHUM HETLTIISIM TIOJITH CHIAOMETPIIO
CTaHOBWJIM LTI HiX TOMOBHHY BunaakiB (55,6 %) Beix
MATOJIOTIYHHUX BUSBJICHUX aHOMAJIH i Yac TicTepoCKo-
mii. Takox y 1ili rpyrni BCTAaHOBJICHO JIOCTOBIPHO OLTBIINI
BiJICOTOK IBOOIYHOT HETPOXiTHOCTI MaTKOBHX TpyO. Harmi
JlaHi CIIIBIAJal0Th 3 pe3ylibTaTaMu, HaBeICHUMH y pOOOTI
Huseiny & Soliman [21]. Takox 11i aBTOpH ITOKa3aIH, 10
cepen 143 xiHOK, siki Manu HopMmaibHe Y3/1, y 21 KiHku
Oynv BUSBJICHI BIAXMIICHHS Bil HOPMH IIPHU TiCTEPOCKOMIT

3 HEraTHBHHUM ITPOTHOCTHYHUM 3Ha4eHHsM 85,3 % (95 %
Cl: 78,43-90,67 %) mus Y3/1. 3 inmoro 6oky, cepen 64
KiHOK 3 Y3JI mepen ricTepOoCKOMYHIM BTPYYaHHIM y 21
JKIHKH 3apEECTPOBAHO MTO3UTHBHE TPOTHOCTHYHE 3HAYCHHS
67,19 % (95 % CI: 54,31-78,41 %) mnst Y3/1. Perpocriek-
THUBHE JOCIIDKCHHS mpoBeneHe B Ykpaini B 2019 pori
HAaJIaJI0 MiATBEPIHKEHHS PO HEJIOCTATHIO TOYHICTh COHO-
rpadidHOI MiaTHOCTHKY MOMIMiB eHnomerpiro. Lle 6a3y-
BaJIOCS HamaHux oOcTexeHHs 26 % kiHOK, Yuil 1iardos
He OyB MiATBEPIKCHUN TiCTONOTi€I0. XNOHOHETaTHBHAN
pesynbrar OyB y 54 % kiHOK, SIKi MaJIn TOJIINK BHUSIBJICHI
TIpH TicTepockorii, sKi He Oymu aiarHocToBaHi pu Y 3/]
Ha nepezponepauiitnomy erari [19].

VY Hamomy JOCIIJDKeHH] JI0BEACHO, 10 Yy TIHBICTh
BUSIBJICHHSI MATKOBHX aHOMAJIbHUX YTBOPCHB B MATLi PH
ricrepockorii cranoButh 98,1 %, cnenudiunicts 96,4 %,
npotu aytiauBocti Y3/I crany marku 87,9 %, cneuundiy-
Hocti 67,6 %. Breitkopf et al. Takox nmpwuiinuiu 10 Buc-
HOBKY, 1[0 HE3Ba)KAaIOUH Ha T€, 1[0 TPaHCBariHajibHe Y3]]
€ IIMPOKO AOCTYITHUM i MAJIOIHBa3UBHUM, i1CHY€ BHCOKa
HMOBIPHICTB MPOITYCTUTH BOTHUILEB] ypaXKeHHsI, 30KpeMa
SHJIOIIepPBiKaThHI YpakeHHS 1 JIeh TOMITHI TOHKI ypa-
JKEHHSI B YCTSIX MaTKOBHX TpyO. ABTOPH TaKoX MOKa3alH,
110 BarinanbHe Y3/ Mae yyTiuBicts 85 %, crienmdiuHicTh
84 %, 0 € HIKYUM MTOPIBHIHO 3 TICTEPOCKOITIET0, SIKa MAE
gymuBicts 99 % i cenmdiunicts 95 % [22].

[lepeBaru giarHOCTHYHOI IIIHHOCTI TiCTEPOCKOITIT ITi -
TBep/UKeHI y poboTi Dmakcembepr (2021), y skiii mpu
MIPOBEICHHI TiCTEPOCKOIIi | HaifyacTiIIe MopoKHWHA MATKA
y J)KIHOK 3 MIOMOIO MaTKH XapakTepHu3yBajiacs HEpiBHUM
penbedom ctinok (47,7 %) i HempaBUIBHOKO (HOPMOTO
(43,1 %) 3a paxyHoxk nedopmariii cyomyxosuumu (14,4 %)
1 IHTpaMypajbHUMHU BY3J1aMH 3 HEHTPHUIIETAILHUM POCTOM
(30,6 %), 110 BiMIiYAIOCS TOCTOBIPHO YACTIIIIE TIOPIBHIHO
3 mauumu Y3J] (13,9 %; p<0,05). Cepen narosnorii eHo-
MeTpis nepeBakanu nosminu engomerpis (55,6 %), 1o Bia-
MOBiJIaJI0 JaHUM TicTonoriuHoro pocmimkenHs (59,7 %)
1 cCrocTepiranaocs B iBa pa3y YacTillle MTOPIBHIHO 3 TaHUMHU
V311 (23,1 %) [23].

Bucnosku Bouet et al. (2016) moctytoioTh, Mo eH-
JIOMETpiabHUI (paKTOp MOBTOPHOI HEBAAYI IMIUTaHTAIIi]
TiCIIsl eKCTPAKOPIIOPATBHOTO 3aMIiAHEHHS 1 TOBTOPHOT
BTPAaTH BariTHOCTI MOBUHEH 3HAXOIUTHUCS i1 MOCTIHHUM
KoHTposeM. OfIHIEIO 3 eTIONOTIH y IbOMY BHIIAJIKY € XPO-
HIYHUI €HJOMETPHT, SIKUI 3a3BHYail MpoTikae Oe3cuMI-
tomHo. Ha Bigminy Bin Y3/1, odicHa rictepockoris Moxe
JIOTIOMOTTH J1iarHOCTYBaTH XPOHIYHUN €HJIOMETPUT 3a
JIOTIOMOTOI0 IPAMO] Bizyasizamii HaOpsAKy CIu30B0i 000-
JIOHKH, BOTHHUIIEBOT a00 andy3HOI rinepeMii eH1oMeTpiro
Ta HasBHOCTI Mikpomonimis (<1 MM) i3 TicTOIOr YHUM BH-
3HAYCHHSIM IUIA3MAaTHYHUX KIITHH Y CTPOMI €HIOMETPist
i3 IMyHOTICTOXIMIYHHM JIOCII[KCHHSM, 1[0 BBAXKaKThCS
30JI0THM CTAHIAPTOM JiarHOCTUKH [3].

[lizcymoBytoui oTprMaHi pe3yJabTaTH, MOXHA CTBEp-
JUKYBATH, 10 TICTEPOCKOITisl HE € IIarHOCTHYHOIO Mpolie-
JypOIO MIEPIIOi JiHi{ [T KOXKHOTO KJIIHIYHOTO CIIEHAPIFO.
OpnHak HOro JiarHOCTUYHA YYTIMBICTD 1 crieqU(iuHICTh
TIPU OIIHIII MaTKOBOI IMAaTOJIOTIi TepeBepIrye TaKy He-
IHBAa3MBHY METOJUKY, K TpaHCBariHajabHa coHorpadis.
TNicTepockomist 103BOJISE HE TITLKH 33JOBIIHHO OLIHUTH
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TTOPO’KHUHY MAaTKH, ajie i 3penIToo BUIIKyBaTH BHYTPIll-
HBOMATKOBY MaTOJIOTIIO, [0 MOXKE IMTO3UTHBHO BIUTMHYTH
Ha (PePTHIBHICTD SIK Y CHOHTAHHMX, TAK 1 B IIUKJIaxX JJOMO-
MDKHHX PETPOyKTHBHHUX TEXHOJIOTIH. 3aB/IIKK CBOTM Jia-
THOCTHUYHHM 1 JTIKyBJIbHIM MOKJIIMBOCTSIM TiCTEPOCKOITIIO
CITiJT PO3IISLAATH SIK HEOOXiTHMI eTamn AiarHOCTHKU/IIKY-
BaHHs 0€3IUTIIs SIK Y )KIHOK 3 BCTAHOBIICHOIO TTaTOJIOTI€I0
martku Ha Y31, Tak i 0e3 BusBlIeHHX aHoMalii. OgHakK, K
cTBepmKkytoTh Genovese et al. (2021), y pasi migo3pu Ha
Ba/Iy PO3BUTKY MaTKH TiCTEPOCKOIIisl HOBUHHA OyTH iHTe-
rpoBaHa 3 iHmmmu Tectamu (TpuBuMipHuM (3D) Y3]1 abo
MAarHiTHO-PE30HaHCHO ToMorpadi€ero) st 1iarHocTuy-
HOTO MiATBepKeHHS [24].

BucHoBku

1. Cepen ricrepoCKOIiYHUX 3HAXIIOK Y JKIHOK 3 Tep-
BUHHHUM HETUTIIISIM [TePEBaYKaITU TOJIIITH CHIOMETPItO0, IPU
BTOPMHHOMY HETUTi /Il HaifuacTille BUSBIISUIM CHHEXIT ep-
BIKQJILHOT'O KaHAJy 1 MOPOKHUHU MaTku. TecT mepeBipku
HPOXITHOCTI MaTKOBHX TPYO MOKa3aB AOCTOBIPHO OLIbIIY

Nitepatypa.

YacTOTy BHIQ/IKiB HEMPOXiAHOCTI 000X TpyO Ipu NepBHH-
HOMY HETUTi[IIi, TOMi, SIK IPH BTOPUHHOMY y OUTBIIOCTI
0cib TpyOu Oyiu MPOXiHi.

2. Y poborti joBesieHa BUIIA IIHHICTD 0icHOI TricTe-
POCKOTIIT TSl BUSIBIICHHS T JIIKYBaHHS TATOJIOTIi TOPOXK-
HUHH MaTKH Y KIHOK 3 HETUTIIIM TIPOTH TpaHCBariHaIb-
HOTO YIBTPa3ByKOBOTO JIOCIIKCHHS. TaK, 4y TIIUBICTD BH-
SIBJICHHS [TATOJIOTTYHUX YTBOPCHB B MATIIi IIPH TiCTEPOCKO-
mii cranoBmia 98,1 %, cnenudivnicts 96,4 % mpotu dyT-
mBocti Y3/] crany marku 87,9 %, cnienmgivnocti 67,6 %.

3. 3aBmsKU CBOIM JIaTrHOCTHYHUM 1 JTIKyBaJTbHUM MOXK-
JIMBOCTSIM TiCTEPOCKOIIIFO CITiJT PO3IIISIATH SIK HEB1JT €MHHI
eTar iarHOCTUKK/TIKYBaHHS O3ILTI/IIS K Y )KIHOK 3 Be-
pH(IKOBaHOIO MATONOTIE€I0 MATKU MPH YIETPAa3BYKOBOMY
JOCTIKEHHI, Tak 1 0¢3 BUSBICHUX aHOMAJIIH.

KoHcbnikT iHTEepeciB: aBropu 3asBIIsUTH BiICYyTHICTh
Oy/ib-sIKOTO KOH(IIIKTY 1HTEpECIB.
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ANALYSIS OF THE DETECTION OF ABNORMAL HYSTEROSCOPIC FINDINGS IN WOMEN
WITH INFERTILITY

N. V. Kotsabyn?, A. V. Boychuk?, L. B. Nykolyn?, Y. B. Yakymchuk?

!Reproductive Health Medical Center «Damiya», lvano-Frankivsk
2Ternopil National Medical University named after I. Horbachevsky, Ternopil

Summary.

The state of health of the mother’s body and directly of the uterine cavity, which is the place of the first meeting of the embryo
and the pregravid endometrium, are extremely important for the normal development of the fertile egg. Abnormalities of the uterine
cavity can be the cause of infertility in 10-15 % of women. Pathology of the uterine cavity is considered one of the leading causes of
unsuccessful attempts at additional reproductive technologies (ART), causes of early pregnancy loss.

The aim of this study was to analyze hysteroscopic findings in women with infertility based on the results of office hysteroscopy
and compare them with uterine pathology detected by ultrasound (US).

Material and methods. A retrospective analysis of the medical records of 208 women with infertility who underwent office
hysteroscopy and endometrial biopsy was performed. 94 (45.2 %) patients had primary infertility and 114 (54.8 %) had secondary
infertility. All women underwent preoperative transvaginal US on a Voluson S8 unit. A5 mm Bettocchi hysteroscope with a surgical
channel was used during the proliferative phase of the menstrual cycle. Examination of the uterine cavity, a bubble test to determine tubal
patency, targeted endometrial biopsy with histologic and immunohistochemical studies, and treatment of any pathology detected were
performed. A statistical analysis package based on Microsoft Excel and the «Statistica 12.0» program (StatSoft Inc., USA) was used.

Patients’ rights were respected in accordance with the Declaration of Helsinki «Ethical Principles of Medical Research Involving
Human Subjects» developed by the World Medical Association, «Universal Declaration of Bioethics and Human Rights (UNESCO)».
All pregnant women issued «Informed consent to participate in the study.»

The study was carried out within the framework of the National Development Program «Improvement of diagnosis and treatment of
pregnant women with a burdened somatic history» of the Department of Obstetrics and Gynecology, Faculty of Postgraduate Education,
Ternopil National Medical University named after I. Ya. Gorbachevsky, state registration number N 0121U100153, implementation
period 2021-2023)

Results and conclusions. 164 (78.8 %) patients had a normal hysteroscopic picture, 44 (21.2 %) had pathological hysteroscopic
findings, among which endometrial polyps predominated in women with primary infertility, and synechiae of the cervical canal and uterine
cavity were most frequently found in secondary infertility. The tubal patency test showed a higher frequency of cases of obstruction of
both fallopian tubes in primary infertility, while in secondary infertility the tubes were patent in most people. The normal state of the
uterus according to US was determined in 174 women, of whom 87.9 % were confirmed to have no pathological formations, and 12.1 %
of them had abnormal hysteroscopic findings. Pathological conditions of the uterus were diagnosed by ultrasound in 34 patients, which
was confirmed by hysteroscopy in 67.6 % of women, in 32.4 % of cases the normal state of the uterus was visualized.

The higher value of office hysteroscopy for detection and treatment of uterine cavity pathology in women with infertility compared
to transvaginal ultrasound has been proven. The sensitivity of detection of pathological formations in the uterus during hysteroscopy was
98.1 %, specificity of 96.4 %, while the sensitivity of ultrasound of the uterus was 87.9 %, specificity of 67.6 %. Hysteroscopy should
be considered an integral stage in the diagnosis/treatment of infertility both in women with confirmed uterine pathology by ultrasound
and in those without detected abnormalities.

Key words: Diagnosis and Treatment of Infertility; Office Hysteroscopy; Transvaginal Ultrasound Examination; Endometrial
Pathology; Chronic Endometritis.
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Summary

Variability in the topography of the arteries of the upper extremity is associated with fetal development. Determination of
individual anatomical variants of the upper extremity blood supply at different stages of ontogeny, especially in human fetuses,
is of great practical importance in vascular surgery.

Aim of the study. To study the individual anatomical variability of the ulnar and radial arteries in human fetuses of different ages.

Material and methods. The study of variants of the topography of the branches of the radial and ulnar arteries, the
peculiarities of the formation of the superficial palmar arterial arch was carried out on 46 preparations of the upper extremities
of 23 human fetuses 81. 0-375, 0 mm parieto-coccygeal length using macromicroscopic dissection, vascular injection and
morphometry without external signs of anatomical abnormalities or congenital malformations of skeletal, fascial-muscular and
vascular-nerve structures of the upper extremities.

Results and discussion. Our study demonstrated fetal anatomical variability and bilateral asymmetry of the right and left
upper extremity arteries in human fetuses. Thus, in a fetus with a PCL of 210.0 mm, the right brachiocephalic artery was found
to originate from the right axillary artery. It should be noted that the initial portion of the right brachiocephalic artery passed
anteriorly, not posteriorly, to the median nerve, and at the level of the middle third of the anterior shoulder region, the artery
occupied a superficial position relative to the median nerve, which is located in the lateral bicuspid groove of the shoulder. The
brachiocephalic artery was then directed in an oblique lateral direction to the lateral surface of the forearm. In this fetus, a high
origin of the right ulnar artery was found, which originated from the trunk of the brachiocephalic artery in the upper third of
the right anterior shoulder region. At the border of the middle and lower thirds of the anterior shoulder region, the ulnar artery
crossed the ulnar nerve anteriorly and passed with it in the median biceps groove of the shoulder. 3.0 mm below the beginning
of the ulnar artery, the superior circumflex ulnar artery bifurcated from the brachiocephalic artery, and in the lower third of the
anterior shoulder region, a common trunk bifurcated from the brachiocephalic artery and bifurcated into the middle and inferior
circumflex ulnar arteries. We found arterial anastomoses between the latter and branches of the ulnar artery. The immediate
continuation of the right brachiocephalic artery in the palm was the brachiocephalic artery of the thumb. At the level of the base
of the proximal phalanx of the thumb, the brachiocephalic artery branched into three palmar finger arteries, which were directed
to both edges of the palmar surface of the first finger and the radial edge of the palmar surface of the second finger. The superficial
palmar arch was formed by the superficial palmar branch of the brachial radial artery, the terminal ulnar artery, and the anterior
interosseous artery. Four common palmar arteries originated from the superficial palmar arch and were directed to the ulnar
edge of the palmar surface of the second finger and the palmar surfaces of the adjacent edges of the third through fifth fingers.

The left superficial palmar arch had an atypical structure located under the palmar aponeurosis at the level of the middle of
the metacarpals and formed by the terminal parts of the ulnar and anterior interosseous arteries. Because the radial artery in this
fetus was traced to the distal part of the forearm (to the scaphoid bone), we did not find branches of this artery in the palm area,
especially the superficial palmar branch of the radial artery. The ulnar artery was directed caudally to the palmar region, curving
slightly in an arc to the radial side of the hand. From the terminal portion of the ulnar artery, three common palmar finger arteries
bifurcated, which in turn bifurcated into five palmar finger arteries of their own. The latter supplied the ulnar edge of the third finger
and the palmar areas of the fourth and fifth fingers. The radial edge of the third finger and the palmar areas of the I1-1 fingers were
supplied by five separate palmar arteries originating from the terminal portion of the anterior interosseous artery. Anastomoses
were found between the palmar arteries, mainly in the middle and terminal phalanges. In the area of the palm, numerous muscular
branches bifurcated from the anterior interosseous and ulnar arteries, providing blood supply to the palm muscles.

Conclusions. In the majority of the studied fetuses (82.61 %) the superficial palmar arch was closed, in 17.39 % of the
observations it was not closed. In 10.5 % of cases, the superficial palmar arch was formed by the trunk of the ulnar artery and
the median forearm artery, and in 5.2 % — with the participation of the ulnar and anterior interosseous arteries. The ulnar artery
is predominantly involved in the formation of the superficial palmar arch.

In a fetus with a PCL of 210.0 mm, the right brachiocephalic artery was found, as well as a high origin of the right ulnar
artery from it and an atypical branching of other branches. In particular, the superficial palmar arch was formed by the
superficial palmar branch of the brachial radial artery, the terminal ulnar artery, and the anterior interosseous artery, while the
left superficial palmar arch was formed by the terminal ulnar and anterior interosseous arteries.

Key words: Ulnar Artery; Radial Artery; Superficial Palmar Arch; Fetuses; Anatomical Variability; Development.

Introduction topography of upper extremity arteries has been linked to
It seems that in the XXI century there can be no secrets fetal development (FD). One such theory, which describes
and mysteries in human anatomy, and it is quite difficult the prenatal development of arteries from the axial artery,
to find any new variant of the structure and topography may explain the formation of the permanent median artery
of any human organ, vessel, or nerve. Variability in the (PMA). Development of the axial system begins in the
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middle of the 4th week of FD when the axillary, brachial,
and anterior interosseous arteries appear. The median artery
(MA) develops from the anterior interosseous artery [1,2].
The MA usually undergoes regression and apoptosis after
the 8th week of FD when the radial and ulnar arteries are
formed. If there is no regression of the MA, it persists
throughout life and is an arterial remnant of the vascular
architecture of the axial artery, known as PMA, which
can be of two types: palmar and antebrachial [2,3]. The
prevalence of PMA ranges from 4.2 % to 6.6 %, with the
antebrachial type of PMA accounting for nearly 75 % of
all cases [4-6]. The palmar type of PMA, or median palmar
artery (MPA), is characterized by a larger diameter than
the antebrachial type of PMA, or median forearm artery
(MFA), because the MPA is involved in the blood supply
to the hand. The MFA, which is the remnant of a partial
regression of the MA, terminates proximal to the wrist.

Thus, under conditions of normogenesis, MA in humans
is found only in the embryonic period of development,
and by 8 weeks FD it regresses, giving way to the radial
and ulnar arteries in terms of topographic and functional
principle. However, MA can be detected in a significant
number of fetuses at 13-38 weeks FD, newborns, and
adults. Over the past 125 years, the prevalence of MA in
adults has approximately tripled [5,7]. Since the mechanism
of regression of MA in the human embryo is initiated and
regulated by specific genes, the presence of MA at the
stages of postnatal ontogeny indicates a lack of expression
of these genes. T. Lucas et al [8] believe that an increase in
the prevalence of MA indicates a real evolutionary change
in gene pools, and that mutational changes in genes (and,
as a result, the cessation of MA regression) can occur both
by themselves and under the influence of external factors,
such as intrauterine infections. The researchers suggest that
the increase in the prevalence of MA is more likely to be
a hereditary variation than a modification, in which case
we can speak of an evolutionary process.

The presence of a PMA is usually associated with
upper extremity compression neuropathies. Along its
length, the PMA running along the median nerve can
compress nearby nerve structures, particularly the anterior
interosseous nerve, causing anterior interosseous nerve
syndrome, which results in atrophy and paralysis of the
long flexor digitorum and two lateral tendons of the deep
flexor digitorum and quadratus extensor muscles. The MPA
may play an important role in the development of acute
carpal tunnel syndrome, in which thrombosis, aneurysm or
calcification of the carpal tunnel walls and compression of
the median nerve are also possible [1], and in the case of
the dominant role of the MPA in the blood supply of the
palm, palmar ischemia may occur [8]. At the same time,
injuries to the ulnar and radial arteries may compromise
the blood supply to the hand from the existing MA [9].

Other researchers [9-11] reported that the incidence
of MFA was 46.28 % in the total number (121) of upper
extremities studied. The sources of MFA were the common
interosseous (53.57 %), anterior interosseous (42.85 %),
and ulnar (3.57 %) arteries [12-14].

An interesting case of the right brachial artery branching
into the superficial ulnar and radial arteries has been
described in the literature [1]. From the latter, at the
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level of the radial neck, the common interosseous artery
bifurcated, which in turn bifurcated into the anterior and
posterior interosseous arteries. The anterior interosseous
artery was the origin of the anterior and posterior ulnar
recurrent arteries and the PMA. Considering that the latter
was accompanied by the median nerve and gave a muscular
branch to the superficial flexor digitorum brevis muscle and
terminated proximal to the wrist, it can be considered the
MFA. The superficial ulnar artery ran distally in the medial
forearm and anastomosed in the palm with the superficial
palmar branch of the radial artery, forming the superficial
palmar arch. Typical branching of the common and brachial
arteries from the superficial palmar arch was noted. The
authors suggest that in the case described, where there is
a superficial ulnar artery and a MFA, the persistence of the
MA may be a compensatory mechanism for the development
of the superficial ulnar artery. Information about possible
anatomical variants of the arteries of the upper extremity
should be taken into account in surgical procedures, surgical
interventions, and bypass surgeries of the structures of the
extremity in order to reduce complications both during
surgery and in the postoperative period.

Thus, the identification of individual anatomical
variants of the upper extremity blood supply at different
stages of ontogeny, and especially in human fetuses,
is of great practical importance in vascular surgery. In
this regard, we consider it advisable to further study the
individual anatomical variability of the ulnar and radial
arteries in human fetuses of different ages, paying special
attention to the variants of formation and branching of the
superficial palmar arch.

Aim of the study. To study the individual anatomical
variability of the ulnar and radial arteries in human fetuses
of different ages.

Material and methods. The study of variants of the
topography of the branches of the radial and ulnar arteries,
the peculiarities of the formation of the superficial palmar
arterial arch was carried out on 46 preparations of the upper
extremities of 23 human fetuses 81. 0-375, 0 mm parieto-
coccygeal length (PCL) using macromicroscopic dissection,
vascular injection and morphometry without external signs
of anatomical abnormalities or congenital malformations of
the skeletal, fascial-muscular and vascular-nerve structures
of the upper extremities. The study was conducted in
accordance with the basic bioethical provisions of the
Convention of the Council of Europe on Human Rights
and Biomedicine (April 4, 1997), the Declaration of
Helsinki of the World Medical Association on the ethical
principles for scientific medical research involving human
subjects (1964-2013).), Order of the Ministry of Health of
Ukraine No. 690 from 23.09.2009 and taking into account
the Methodological Recommendations of the Ministry of
Health of Ukraine «Procedure for removal of biological
objects from deceased persons whose bodies are subject
to forensic and pathological examination for scientific
purposes» (2018). The Commission on Biomedical Ethics
of Bukovinian State Medical University (Protocol No. 3
dated 16.11.2023) did not find any violations of moral and
legal norms in the conduct of research.
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Results of the study and their discussion. Our
study demonstrated fetal anatomic variability and bilateral
asymmetry of the right and left upper extremity arteries in
human fetuses. For example, in a fetus with a PCL of 210.0
mm, the right brachiocephalic artery was found to originate
from the right axillary artery. It should be noted that the
initial portion of the right brachiocephalic artery passed
anteriorly, not posteriorly, to the median nerve, and at the
level of the middle third of the anterior shoulder region, the
artery occupied a superficial position relative to the median
nerve, which is located in the lateral bicuspid groove of
the shoulder. The brachiocephalic artery was then directed
obliquely laterally to the lateral surface of the forearm. In
this fetus, a high origin of the right ulnar artery was found,
originating from the trunk of the brachiocephalic artery
in the upper third of the right anterior shoulder region. At
the border of the middle and lower thirds of the anterior
shoulder region, the ulnar artery crossed the ulnar nerve
anteriorly and passed together with it in the median biceps
groove of the shoulder. The superior circumflex ulnar
artery bifurcated from the brachiocephalic artery 3.0 mm
below the origin of the ulnar artery, and in the lower third
of the anterior brachial region, a common trunk originated
from the brachiocephalic artery and bifurcated into the
middle and inferior circumflex ulnar arteries. We found
arterial anastomoses between the latter and branches of
the ulnar artery. The immediate continuation of the right
brachiocephalic artery in the palm area was the main artery
of the thumb. At the level of the base of the proximal
phalanx of the thumb, the brachiocephalic artery bifurcated
into three palmar finger arteries, which were directed to
both edges of the palmar surface of the first finger and

the radial edge of the palmar surface of the second finger.
The superficial palmar arch was formed by the superficial
palmar branch of the brachial radial artery, the terminal
ulnar artery, and the anterior interosseous artery. Four
common palmar arteries originated from the superficial
palmar arch and ran to the ulnar edge of the palmar surface
of the second finger and the palmar surfaces of the adjacent
edges of the third through fifth fingers [15].

The left superficial palmar arch had an atypical
structure located under the palmar aponeurosis at the
level of the middle of the metacarpals and formed by the
terminal portions of the ulnar and anterior interosseous
arteries. Because the radial artery in this fetus was traced
to the distal part of the forearm (to the scaphoid bone),
we did not find branches of this artery in the palm area,
especially the superficial palmar branch of the radial
artery. The ulnar artery was directed caudally to the
palmar region, with a slight arcuate curvature to the radial
side of the hand. Three common palmar finger arteries
bifurcated from the terminal ulnar artery, which in turn
bifurcated into five separate palmar finger arteries. The
latter supplied the ulnar edge of the third finger and the
palmar areas of the fourth and fifth fingers. The radial
edge of the third finger and the palmar areas of the second
and third fingers were supplied by five separate palmar
arteries arising from the terminal portion of the anterior
interosseous artery (Fig. 1). Anastomoses between the
palmar arteries were found mainly in the middle and
terminal phalanges. It should be noted that in the palm
area, numerous muscle branches bifurcated from the
anterior interosseous and ulnar arteries, providing blood
supply to the palm muscles.

Fig. 1. Blood supply to the left upper extremity in the forearm and hand of a fetus with a PCL
of 210.0 mm. Macro view. Magnification 2.1x:

1 — Ulnar artery; 2 — Anterior interosseous artery; 3 — Radial artery; 4 — Common palmar finger arteries;
5 — Own palmar finger arteries; 6 — Muscle branches; 7 — Arterial anastomoses between own palmar finger

arteries.
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It is well known that the blood supply to the palm is
provided by the ulnar and radial arteries, which form the
superficial and deep palmar arches. In our study, we focused
on the variants of the formation of the superficial palmar
arch in human fetuses of different ages. The superficial
palmar arch is located under the palmar aponeurosis and
usually projects at the level of the mid-metacarpals. In
the majority of fetuses studied (38 specimens, 82.61 % of
cases), the superficial palmar arch was closed, of which: in
33 observations, the arch was formed by the terminal ulnar
artery and the superficial palmar branch of the radial artery
(normal radial-ulnar variant of the structure).

In two observations (5.2 %), the superficial palmar arch
was formed with the participation of the ulnar and anterior
interosseous arteries. In 4 cases (10.5 %), the superficial
palmar arch was formed by the trunk of the ulnar artery and
the MFA, a branch of the ulnar artery. Thus, in a fetus with
a PCL of 240.0 mm, anatomical variability of the arteries
of the left forearm and an atypical variant of the formation
of the left superficial arterial arch were detected. Branching
of the left brachial artery into the radial and ulnar arteries
occurred in the lower part of the ulnar fossa below the
lower edge of the biceps brachii aponeurosis [16,17].
A direct continuation of the brachial artery trunk is the
radial artery, which was located between the gastrocnemius

and brachioradialis muscles, running downward in the
radial groove and traced to the scapula [18]. At the level
of the latter, the radial artery gave way to the palmar carpal
bone and was no longer traced. The ulnar artery initially
ran between the superficial and deep finger flexor muscles,
penetrated the ulnar groove at the border of the upper and
middle thirds of the forearm, and gave way to the MFA.
In the middle and lower thirds of the forearm, the ulnar
artery ran along the outer edge of the ulnar flexor muscle
of the wrist. At the border of the middle and lower thirds
of the left forearm, in the interval between the tendons of
the radial flexor muscle and the long palmar muscle, the
MFA and the median nerve were located at a shallow depth.

Near the lateral edge of the pea-shaped bone, the
immediate continuation of the ulnar artery is the superficial
palmar arch, which in this fetus was formed by the main
trunk of the ulnar artery and the MFA (Fig. 2).

According to the study data and literature, four
common palmar finger arteries originated from the left
superficial palmar arch, which gave rise to seven separate
palmar finger arteries at the level of the metacarpal heads,
supplying both edges of the V, IV, 111 fingers and the ulnar
edge of the 1 finger. Three common palmar finger arteries
originated from the MFA, supplying the | finger and the
radial edge of the Il finger [19,20].

Fig. 2. Blood supply to the left upper extremity in the forearm and hand of a fetus with a PCL
of 240.0 mm. Macro view. 2.3 magnification:

1 - Brachial artery; 2 — Radial artery; 3— Ulnar artery; 4 — Median forearm artery; 5 — Superficial palmar arch;
6 — Common palmar finger arteries; 7 — Muscle branches; 8 — Median nerve; 9 — Radial wrist flexor muscle;
10 — Long palmar muscle; 11 — Ulnar wrist flexor muscle.

In 8 specimens (17.39 % of observations), the
superficial palmar arch was not closed. Thus, in a fetus
with a PCL of 150.0 mm, a variant of the right unclosed
superficial palmar arch was detected, in which the blood
supply of the palmar surface of the fingers of the hand
was provided by four common palmar finger arteries from
the ulnar artery, branching into seven own palmar finger
arteries, which were directed to the palmar surfaces of the
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adjacent edges of the I11-V fingers and the ulnar edge of
the palmar surface of the 11 finger (Fig. 3).

The blood supply to both edges of the palmar surface of
the first finger and the radial edge of the palmar surface of
the second finger was provided by three palmar arteries —
branches of the radial artery, namely the radial index artery
and the first palmar artery, respectively, which is in
accordance with the literature [21-25].
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Fig. 3. Blood supply of the right upper extremity in the forearm and hand of a fetus with 150.0 mm
TCD. Macro view. Magnification x2.4:
1 — Radial artery; 2 — Ulnar artery; 3 — First palmar finger artery; 4 — Radial index artery; 5 — Common palmar

finger arteries; 6 — Own palmar finger arteries; 7 — Radial brachial muscle; 8 — Circular extensor; 9 — Radial
wrist flexor; 10 — Long palmar muscle; 11 — Ulnar wrist flexor; 12 — Superficial finger flexor.

Conclusions

In the majority of the studied fetuses (82.61 %) the
superficial palmar arch was closed and in 17.39 % of the
observations it was not closed. In 10.5 % of cases, the
superficial palmar arch was formed by the trunk of the
ulnar artery and the median forearm artery, and in 5.2 % —
with the participation of the ulnar and anterior interosseous
arteries. The ulnar artery is predominantly involved in the
formation of the superficial palmar arch.

In a fetus with 210.0 mm PCL, the right brachiocephalic
artery was found, as well as a high origin of the right
ulnar artery from it and atypical branching of other
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®ETAJBHA AHATOMIYHA MIHJIUBICTh CUCTEMHU JIKTHOBOI I TIPOMEHEBOI APTEPIN
0. A. Kosanw, T. B. Xmapa, I. I. 3amopcokuii, M. I. Kpueuancoka, O. B. I'apsaciok

BykoBHHCBHKHIi Aep:kaBHMIT MeTUYHMIT YHIBepCcUTET
(m. UepuiBui, Ykpaiua)

Pesrome.

BapiabenpHicTs Tomorpadii aprepiii BepXHbOI KiHIIBKH OB’ s13aHA 3 BHYTPILIHBOYTPOOHUM PO3BUTKOM. BCTaHOBIEHHS iHAUBI-
JyaJbHUX aHATOMIYHHMX BapiaHTIB KPOBOIOCTAYaHHS AUISHOK BEPXHbOT KIHI[IBKHM Ha PI3HUX CTaJisIX OHTOrEHEe3y, 1 30KpeMa y II0IiB
JIFOZIMHH, MA€ BaXKJIMBE MPUKIIAIHE 3HAYCHHS Y CYIHHHIN Xipypril.

Mera fociikenHst. 3’siCyBaTH iHAWBIIyalbHy aHATOMIYHY MiHJIMBICTh CHCTEMH JIIKTHOBOT 1 TPOMEHEBOT apTepiil Y IIO/IB JTIOHHH
pi3HOTO BIKY.

Marepias Ta MeTOIH AOCJTi/KeHHsI. 3’ CyBaHHs BapiaHTiB Tororpadii rijIok mpoMeHeBoi i TiKThOBOT apTepiii, ocobnuBocTeit Gpop-
MyBaHHsI [TOBEPXHEBOI JI0JIOHHOT apTepianbHOI IyrH poBeeHo Ha 46 npenaparax BepxHix KiHuiBok 23 mioais moaunu 81,0-375,0 mm
TiM’SIHO-KYTIPHKOBOT JTOBKUHH 13 BUKOPHCTAHHSIM MAaKPOMiKPOCKOIIYHOTO IpernapyBanHsl, i’ ekuii cyanH i Mopdomerpii 6e3 30BHIIIHIX
O3HAaK aHATOMIYHUX BIJIXMJICHb YM YPO/DKEHHUX BaJl PO3BUTKY CKeJleTy, (pacuiaibHO-M 30BUX | CYANHHO-HEPBOBUX CTPYKTYP BEPXHIiX
KiHLIIBOK.

Pe3ysbraTu J0cizKeHHs Ta IX 00roBOpPeHHs . Y pe3ysbrari IPOBEACHOr0 HAMH JIOCIIUKCHHS BUSBICHO (eTalbHy aHATOMIUHY
MIHJIMBICT 1 OijaTepanbHy acCHMETpiro apTepiii mpaBoi i J1iBoT BepXHiX KiHIIBOK y muioxiB moaunu. Tak, y mioga 210,0 mm TK/I Bu-
SIBJICHO TIPaBy IUICYO-IIPOMEHEBY apTepito, sika Opasia movaTok Bi mpaBoi maxBoBoi aprepii. Ciia 3a3Ha4MUTH, 1110 NOYATKOBA YaCTHHA
MPaBoi IIEYO-IIPOMEHEBOI apTepii Mpoxoauia crepeny, a He 1Mo3aay CepeJUHHOr0 HepBa, a Ha PIBHI CEPeHHU TPETUHH MEPEIHbOT
IUICYOBOI IUISTHKM apTepist 3aiiMasia HOBEpXHEBE MOJIOKEHHSI 100 CEPeIMHHOTO HepBa, po3MililyBajacs y OiuHiil ABOrosoBiit 6opo3Hi
rieya. Jlaji miedo-npoMeHeBa apTepis npsiMyBalia y Koco-jaTepalbHOMY HAIpsIMKY /10 O14HOI MOBEpXHi nepeartiyys. Y JaHOro IUIo-
J1a BUSIBJICHO BHCOKHMIA ITOYATOK IIPaBOi JIIKTHOBOT apTepii, sika BiAX0AMIa Bl cTOBOYpa IIe40-IpoMeHeBol apTepil y BepxHiil TpeTuHi
paBoi nepeaHbol miedoBoi AissHKH. Ha Mexi cepenHbol i HIKHBOT TPETHH HepeHbO] IIIeU0BOI IIISIHKY JIIKThOBA apTepist mepeTHHaia
MoTepey JTiKThOBHI HEPB 1 pa3oM i3 HUM IPOXOIHiIa y IPUCepeIHiii 1BorosoBiii 6opo3Hi mieda. Ha 3,0 MM HIDKYe TOYaTKY JTiKTHOBOT
apTepii BiJ| I1e40-IpoMeHeBoi apTepii BiAXoanIa BepXHs 00Xi/Ha JTIKThOBA apTepis, a y HIKHII TPETUHI MepeHbOT MIe40BOT ALISTHKH
BiJl IIEYO-[IPOMEHEBOT apTepii MOYMHABCS 3aralbHUN CTOBOYP, SIKHIA pO3raTy)KyBaBCs HA CEPEIHIO 1 HIKHIO OOXi/IHi JIIKTHOBI apTepii.
Mi>x ocTaHHIMH Ta T'JIKaMH JiKThOBOT apTepil HaMK BUSIBICHO apTepiaibHi aHacTOMO3H. be3nocepeiHiM Mpo1oBKeHHSIM PaBoi 11edo-
MIPOMEHEBOI apTepii y AUHII 1010Hi OyIia TOJI0OBHA apTepisi BENUKOro najblsl. Ha piBHI OCHOBH IPOKCHMAbHOI (hajlaHTH BEJTUKOTO
TaJIblisl TOJIOBHA apTepist BEJIMKOIO MajbLisl PO3rany)KyBajacsl Ha TPU BJIACHI JOJOHHI MaibleBi apTepil, siKi mpsMyBaiu 10 000X KpaiB
JIOJIOHHOT ToBepxHi | manbiyt i mpoMeHeBoro kparo qosoHHol moBepxHi || manbus. B yTBopeHHi npaBoi moBepXxHEBOT 10JIOHHOI AyTH
Opasiu y4acTh MOBEpPXHEBa J0JOHHA TijiKa IJIeY0-IPOMEHeBOT apTepii, KiHIeBUIl BiLALI JIIKTHOBOI apTepil Ta mepeHs MiXKKiCTKOBa
apTepisi. Bix moBepXxHEBOT I0OHHOT yTH BiIXOIMIM YOTHPH 3arajibHi JOJIOHHI MalbLeBi apTepii, siki IPsIMyBaJi 10 JTiKThOBOTO KPAto
nosoHHOT noBepxHi || manbIst i 10MOHHUX MOBEpXOHb CyMibKHUX KpaiB |11-V manbiis.

JliBa moBepXHEeBa JIOJIOHHA Jyra MaJla aTHIOBY OyJ0BY, PO3TallIOBaHA ITiJ{ JOJIOHHUM allOHEBPO30M Ha PiBHI CePEMHH 1T’ ICTKOBUX
KiCTOK i c(hopMOBaHa KiHIIEBUMH BiIIi/IaMU JIIKTHOBOI 1 epeaHBOI MKKICTKOBUX apTepiil. BpaxoByrouu Te, 110 y 1IbOTO 10712 IPOMe-
HEBa apTepis MPOCTEKYBAIACS 10 AUCTATBHOTO BTy nepeamiivds (10 4OBHOMOAIOHOT KICTKH), HAMHU HE BUSBIICHO TiJIOK IIi€l apTepii
y AUISHII JOJIOHI, 1 30KpeMa IIOBEPXHEBO1 10JIOHHOT T'JIKK poMeHeBoi aptepii. JIikTboBa apTepis npsiMyBaiia y Kayl1albHOMY HAIIPSIMKY
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JI0 JIOJIOHHOT IUISTHKH, JIETI0 BUTHHAJIACS TyTOIO/i0HO 10 IPOMEHEBOro OOKy KHCTi. Bist KiHIIEBOTO BiUIiny JIKTHOBOT apTepii BigXoamm
TpPU 3araJibHi JJOJIOHHI MTATBIEB] apTepil, SKi, B CBOIO YepTy, PO3raily>KyBaJIiCs Ha I’ ATh BIACHHUX JOJOHHHX MaJbIEBHX apTepii. OcraH-
Hi KpoBomnocTavany JikTboBuit kpait |1l mamens i gononni nimstakw V-V nansnis. KpoBonocrauans npomenesoro kpato |11 mamsis,
JOOHHUX JAUTHOK |1-1 maneIiB 3a0e3nedyBany I’ STk BIACHUX JIOJIOHHHUX MAIBIEBUX apTepil, SKi MOYMHAIKCS BiJl KIHIIEBOTO BiJUIITY
TepeIHBOI MIKKICTKOBOT aprepii. Mixk BIaCHUMU JJOJIOHHUMH HaJIbIEBIMH apTepisiIMU BHUSBICHO aHACTOMO3H, MEPEIYyCIM B AUITHKAX
CEpe/IHIX 1 KIHIEBUX (asiaHr. Y JUISHIN JOJOHI BiJI EPeIHBOI MIKKICTKOBOI 1 JTIKTHOBOT apTepill BIAXOIUIN YUCICHHI M’ SI30B1 T1IKH,
sIKi 3a0e31edyBaIy KPOBOMOCTAYaHHS M’ 31B JIOJIOHI.

BucnoBku. Y 6inbuiocti qocmipkenux mwiofis (82,61 %) moBepxHesa jo0HHa Jyra Oyna 3aMkHeHa, y 17,39 % criocrepexeHb —
He3amkHeHa. Y 10,5 % Bumazikax nmoBepxHeBa JoJIOHHA Jyra Oyna copmoBana cTOBOYpOM JTIKTHOBOI apTepii i cepeTMHHOI0 apTepiero
nepenrutigys i B 5,2 % —3a y9qacTio JIIKTHOBOT 1 TepeTHBO0I MIXKKICTKOBOT apTepiil. Y (hopMyBaHHI HOBEPXHEBO JOIOHHOI yTH MepeBaXKHa
y4JacThb HaJIeXHTb JIIKTHOBIH aprepil.

V¥ mnona 210,0 mm TK/I BusiBieHO mpaBy I1e40-TIPOMEHEBY apTepilo, a TaKoXK BUCOKHI ITOYATOK Bix Hei mpaBoi JTiKThOBOT apTepii
Ta aTHIIOBE BIJIXOKEHHS IHIIHX T1JIOK. 30KpeMa, B yTBOPEHHI ITPaBOi HOBEPXHEBOI JOJIOHHOT yT'H Opaii y4acTh MOBEpXHEBA JOJIOHHA
TiJIKa IIeY0-IIPOMEHeBol apTepii, KiHIeBHiT BiIJIiT IIKTHOBOT apTepii Ta mepeHs MIKKICTKOBA apTepisi; B TOH Jac sIK JIiBa OBEpXHEBa
JIOJIOHHA JTyTra chopMOBaHa KIHIIEBUMH BIAJIJIAMH JTIKTHOBOI 1 HepeAHbOT MIXKKICTKOBUX apTepii.

Ku1ro4uoBi cj10Ba: nikthoBa aprepis; npoMeHeBsa apTepis; MoBepxHEBa 0IOHHA JyTa; IO/, AHATOMIYHA MiHJIUBICTh; PO3BUTOK.
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HISTOMORPHOLOGICAL PECULIARITIES
OF THE PANCREATIC PARENCHYMA IN RATS
WITH ALLOXAN-INDUCED DIABETES

1. S. Davydenko, 0. M. Davydenko

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary

The study of pathohistological and morphofunctional changes in the endocrine pancreas is an integral part of experimental
diabetology, which allows obtaining a significant amount of information on various aspects of the etiology and pathogenesis of
diabetes and its complications using experimental animal models.

Aim of the study was to conduct a comprehensive evaluation of histostructure peculiarities of the pancreas and the reparative
potential of the affected pancreatic islets of Langerhans in rats with alloxan-induced experimental diabetes mellitus (EDM) of
different duration.

Materials and methods. The experiments were performed on 63 white non-linear adult male rats, experimental diabetes mellitus
(EDM) was induced in 53 of them (10 intact rats served as control group). At 10, 20, 25, 30, 40 and 45 days after the administration
of the diabetogenic substance, the experimental animals were withdrawn from the experiment, the pancreas was removed and serial
sections were made, stained with hematoxylin and eosin according to the standard technique, as well as with aldehyde fuchsin —
for the identification of s-cells of the islets of Langerhans. To quantify the endocrine part of the pancreas, the average diameter
of the islets of Langerhans (um), the average number of cells in the islets of Langerhans in the profile of the histological section,
as well as the specific volume of the islets of Langerhans in the pancreatic tissue (%) were studied in serial histological sections.

Results. The course of alloxan-induced EDM was accompanied by significant destructive-degenerative changes in the pancreatic
islets during all observation periods. On the 11th day after alloxan administration, most of the cells of the islets of Langerhans were
in a state of necrosis with signs of karyopyknosis and karyorrhexis. As a result of alterative processes, the number and size of islets of
Langerhans, their specific volume in the pancreatic tissue, and the average number of cells in them were greatly reduced. No specific
staining of $-cells with aldehyde fuchsin was detected. Moderate swelling of the pancreatic interstitium, focal dystrophic processes in the
epitheliocytes of the exocrine pancreas, sometimes with pronounced microcystic formations, were found on the 11th day of the experiment.

On the 21st and 26th day after alloxan administration, the specific volume, the size of the pancreatic islets of Langerhans and
their cellularity parameters continued to decrease reliably. The majority of Langerhans islets were in a state of necrosis, but signs of
karyolysis, observed mainly in the center of the islets, were added to the previously existing signs of karyopyknosis and karyorrhexis.
The cells of the exocrine pancreas showed no visible signs of alteration, indicating their recovery after the 11th day of the experiment.

In the 31-day EDM, all the main trends observed in the previous stages of the experiment were maintained, with the exception of
necrotic changes in the cells of the islets of Langerhans — no necrotic insulocytes were detected. However, no S-cells were detected in the
pancreatic islets, similar to the situation on days 21 and 26 of the experiment. Similar histologic and morphometric results were obtained
on day 41 of the experiment. The decrease in cytarity of the preserved islets was maximal in the 46-day EDM for the entire duration of the
experiment, and aldehyde-fuchsin staining of histological sections did not reveal even single s-cells in the pancreatic islets of Langerhans.

Conclusions. A single intraperitoneal administration of alloxan solution at a dose of 160 mg/kg bw to experimental animals
induced pathomorphologic changes in the islet part of the pancreas, which had a significant degenerative-destructive character
already on the 11th day of the experiment, increased and persisted at all its stages. The diabetogenic cytotoxin alloxan caused
severe dystrophic changes in the pancreatic islets of varying intensity at all stages of the experiment — from karyopyknosis/
karyorrhexis beginning on the 11th day of observation to their burden with karyolysis beginning on the 21st day of observation.
The necrobiotic processes led to a reliable decrease in the endocrine parenchyma and a decrease in the specific volume of the islets
of Langerhans in the pancreatic tissue, a decrease in the average size of the islets of Langerhans with a significant reduction in
their cellular composition. The beta-cells of the islets of Langerhans exceptionally served as a morphofunctional substrate for the
pancreatotoxic effect of alloxan, while the cells of the exocrine pancreas did not show any significant signs of alteration already
after the 11th day of the experiment. The absence of even single S-cells in the pancreatic islets at all time points of the experiment
(when histological sections were stained with aldehyde-fuchsin) indicates the irreversibility of their damage and the absence
of reparative regeneration. Alloxan-induced destruction of s-cells with subsequent loss of their secretory activity confirms the
validity of the simulated experimental model for the development of decompensated diabetes in animals due to insulin deficiency.

Key words: Alloxan; Experimental Diabetes mellitus; Pancreas.

Introduction At this time, nearly half a billion people worldwide are

Today, diabetes mellitus occupies a leading place in
the structure of endocrine pathology and is one of the
most important scientific and medical problems. Diabetes
mellitus is considered a «non-infectious pandemic»,
affecting more than 170 million people worldwide at the
beginning of the 21st century. The silent, non-infectious
diabetes epidemic claims 4.2 million lives annually, three
times more than COVID-19 in 2020 [1].
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living with diabetes. Experts predict that by 2030, the total
prevalence of diabetes could reach 438 million patients, or
6.6 % of the world’s population. Experts predict that this
number will increase and that by 2045, one in ten people
on the planet could be living with diabetes [2].

In addition to the rapid increase in morbidity, the priority
of diabetes in health care practice is associated with early
disability of patients due to severe diabetic complications.
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Despite a large number of comprehensive studies on
the etiologic, pathogenetic, functional and morphologic
aspects of diabetic complications, there are still open and
controversial questions that require detailed investigation. In
this regard, experimental diabetology is of great importance
because a significant amount of information on various
aspects of the etiology and pathogenesis of diabetes mellitus
and its complications has been obtained precisely as a result
of preclinical studies using experimental animal models [3].

Among the variety of experimental models of diabetes
mellitus, non-genetic experimental models of diabetes
using hydrophilic B-cell glucose analogues, such as alloxan,
streptozotocin, chlorozotocin, cyproheptadine, etc., are
considered the most easily reproducible [4-7]. In this category
of DM models, the use of alloxan is the most widespread — it
allows to unambiguously determine the type of DM induced
in the experiment, since it has cytostatic properties with
respect to pancreatic islet B-cells, thus providing an objective
assessment of the processes studied [8-11].

There are a large number of modifications of alloxan
diabetes, the severity of which varies depending on the
method of alloxan administration and its dosage [12, 13].
At the same time, clinical and biochemical signs of diabetes
(hyperglycemia, glucosuria, polyuria, polydipsia, weight
loss, decrease in the concentration of C-peptide and insulin,
increase in the concentration of glycated hemoglobin, etc.)
do not allow to reliably assess the degree of damage to
endocrinocytes of pancreatic islets [12, 13]. Meanwhile,
the determination of pathohistological, morphofunctional
changes in the endocrine pancreas has become an integral
part of experimental diabetes research [14-16].

Considering that the objectives of the study were to
perform a comprehensive evaluation of the histostructural
peculiarities of the pancreas and the reparative potential
of the affected pancreatic islets of Langerhans in rats with
alloxan-induced experimental diabetes mellitus (EDM) of
different duration.

Material and methods

The experiments were performed on 63 white non-linear
adult male rats, weighing 0.18-0.20 kg, maintained under
identical standard vivarium conditions. Experimental DM
was simulated by intraperitoneal administration of alloxan
solution (alloxan monohydrate, Acros Organics, Belgium)
at a dose of 160 mg/kg to 53 animals after 12 h of food
deprivation with maintained access to water ad libitum.

—>
A B

At 10, 20, 25, 30, 40 and 45 days after administration
of the diabetogenic substance, 53 animals with EDM and
10 (intact) rats of the control group were removed from the
experiment — euthanasia was performed by decapitation
under light ether anesthesia. The level of glucose in the
blood samples taken at the moment of decapitation of the
animals was determined and only those with persistent
hyperglycemia exceeding 7.0 mmol/L were considered.

The pancreas was removed after the animals were
decapitated. Paraffin-embedded material was serially
sectioned at 5 um thickness and stained with hematoxylin
and eosin using standard techniques [17-19] and with
aldehyde-fuchsin to identify beta cells of the islets of
Langerhans [20-22]. To quantify the endocrine part of the
pancreas, the mean diameter of the islets of Langerhans
(um), the mean number of cells in the islets of Langerhans
in the profile of the histological section, as well as the
specific volume of the islets of Langerhans in the pancreatic
tissue (%) were studied in serial histological sections.
Morphometric results were obtained using the open-source
software ImageJ 1.52 (National Institutes of Health, USA).

The data obtained were statistically processed using
the licensed software Statistica for Windows 8.0 (Stat.soft.
Inc., USA) with determination of the mean (X), standard
error of the mean (Sx), interquartile range (Q25-Q75).
Reliability of between-group differences was assessed
using the nonparametric Mann-Whitney rank test [23].

The research was conducted in accordance with the
provisions of the EU Directive No. 609 (1986) and the
Order of the Ministry of Health of Ukraine No. 690 dated
23.09.2009 «On Measures for Further Improvement of
Organizational Norms for Work with Experimental Animals».

Results

The results of our research showed no pathological
changes in both the exocrine and endocrine pancreas of intact
rats (Fig. 1A, 1B). The islets of Langerhans were mostly
oval and round in shape, and only sometimes irregularly
shaped. Very elongated islets were occasionally found, but
not in every rat. The islets were clearly separated from the
surrounding acinar parenchyma. Epitheliocytes in the islets
were arranged in strands separated by capillaries. According
to the literature, these characteristics of islet cells are typical
forrats [11, 14, 16]. The cytoplasm of Langerhans islet cells
was generally quite homogeneous, almost homogeneous,
when stained with hematoxylin and eosin.

—>

C

Fig. 1. The pancreas of an intact rat. Islet of Langerhans: A — of maximal size, staining of the histological
section with hematoxylin and eosin, Ob.20%. Oc.10%; B — of minimal size, staining of histological section
with hematoxylin and eosin, Ob.20%. Oc.10%; C — staining with aldehyde fuchsin, Ob.40%. Oc.10*.
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The central part of the islets is densely and uniformly
filled with B-cells (80-90 % of the total number of
insulocytes) and the periphery with a-cells. On average,
48.0£1.20 B-cells per islet were found in the islet portion
of the intact rat pancreas. In the majority of islets, B-cells
maintained a normal structure without dystrophy and signs
of destruction, filling the islet evenly and maintaining the
typical arrangement by strands. (Fig. 1B).

The course of alloxan-induced EDM was accompanied
by significant destructive-degenerative changes in the
pancreatic islets during all observation periods (Table). On
the 11th day after alloxan administration, most of the cells
of the islets of Langerhans were in a state of necrosis with
signs of karyopyknosis and karyorrhexis (Fig. 2). As a result

of the alterative processes, the number and size of the islets
of Langerhans were greatly reduced. Their mean diameter
was found to be twice lower in 11-day EDM than in controls,
while the specific volume of Langerhans islets in pancreatic
tissue was four times lower. The majority of the islets acquired
an irregular shape, a clear border with the surrounding acinar
parenchyma was often absent. The perimeter of islets mostly
did not coincide with their cellularity — the average number
of cells in the composition of islets of Langerhans, profiled
by histological section, significantly decreased — by 68 %
in 11-day EDM in comparison with the index of intact
animals. In some places the islets practically disappeared.
The parameters of islets of Langerhans did not depend on
their location in the pancreatic tissue.

Table

Morphometric indices of endocrine pancreatic islets of animals with alloxan-induced experimental diabetes
mellitus (X£Sx [Q1; Q3])

Groups, number of animals

Indices Cr?;“lrg \ [11-day EDM.| 21-day EDM, | 26-day EDM. | 31-day EDM. | 41-day EDM, | 46-day EDM.
n=10 n=9 n=8 n=10 n=8 n=8
Average 128,0+9,24 | 41,0+4,94 25,0+3,22 23,0£3,97 26,0+4,16 21,7+4,19 20,3%4,31
number of cells | [74,9; 181,1] | [20,1; 61,9] | [10,6; 39,4] [7,2; 38,8] [4,5; 47,5] [4,0; 40,8] [5,0; 38,7]
in the islets of p<0,001 p<0,001 p<0,001 p<0,001 p<0,001 p<0,001
Langerhans in p,<0,05 p,<0,05 p,=0,05 p,<0,05 p,<0,05
the profile of p,>0,8 p,>0,7 p,>0,5 p,>0,3
the histological p,>0,5 p,>0,8 p,>0,5
section p,>0,4 p,>0,4
p,>0,7
Average 447,1+27,0 |223,2423,53 | 23,4%+3,15 22,243,74 25,3+3,91 21,1+3,25 20,2+3,67
diameter of [311,0; 583,0] [[117,4; 328,6]| [8,0; 41,0] [7,9; 40,1] [8,5; 46,5] [7,0; 38,0] [7,7; 35,3]
the islets of p<0,001 p<0,001 p<0,001 p<0,001 p<0,001 p<0,001
Langerhans, p,<0,001 p,<0,001 p,<0,001 p,<0,001 p,<0,001
pm p,>0,5 p,=1,0 p,>0,4 p,>0,5
p,>0,5 p,>0,9 p,>0,8
p,>0,4 p,>0,4
p.>0,9
Specific volume [0,989+0,0190(0,247+0,0161|0,121+0,0137(0,122+0,0130|0,123+0,0138(0,120+0,0135|0,118+0,0142
of the islets of [[0,902; 1,076][0,159; 0,335]|[0,056; 0,186]([0,063; 0,181]|[0,055; 0,191]|[0,062; 0,178]|[0,061; 0,175]
Langerhans in p<0,001 p<0,001 p<0,001 p<0,001 p<0,001 p<0,001
the pancreatic p,<0,001 p,<0,001 p,<0,001 p,<0,001 p,<0,001
tissue, % p,>0,9 p,>0,7 p,>0,9 p,>0,8
p,>0,8 p,>0,8 p,>0,7
p,>0,7 p,>0,7
p5>0,8

Note: intergroup differences were assessed using the non-parametric Mann-Whitney test; p — probability of discrepancy

of indices relative to control group; p, — probability of discrepancy of indices relative to group 1; p, — probability of discrepancy
of indices relative to group 2; p, — probability of discrepancy of indices relative to group 3; p, — probability of discrepancy

of indices relative to group 4; p, — probability of discrepancy of indices relative to group 5; n — number of animals.

—>

A

—>

B

Fig. 2. The pancreas of a rat with 11-day experimental diabetes mellitus. Islet of Langerhans:
A —located in the central parts of the pancreas, B —located under the capsule of the pancreas. Islet
cells are mostly in a state of necrosis (karyopyknosis and karyorrhexis). Staining of histological
section with hematoxylin and eosin. Ob.20*. Oc.10*.
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A

B

Fig. 3. The pancreas of a rat with 11-day experimental diabetes mellitus. Islet of Langerhans. A —islet
cells are mostly in a state of necrosis (karyopyknosis, sometimes — karyorrhexis). Noticeable swelling
of the interstitium of the pancreatic tissue (expansion of the interstitium without growth of fibroblasts
and connective tissue fibers). The epithelium of the exocrine pancreas is in a state of dystrophy
(marked darkening or excessive lightening of the epitheliocytes cytoplasm). A large number
of microcystic expansions are visible in the area of the exocrine pancreas. Separate extensions
are more visible (B). Staining of histological section with hematoxylin and eosin. Ob.20*. Oc.10~.

In addition to the above-mentioned histological and
morphometric evidence of significant changes in the insular
apparatus of the pancreas, it should also be noted that on
the 11th day of the experiment a moderate swelling of
the pancreatic interstitium was observed, ranging from
minimal (Fig. 2) to more pronounced (Fig. 3). It should
also be noted that there were focal dystrophic processes
in the epitheliocytes of the exocrine pancreas, sometimes
with noticeable microcystic formations (Fig. 3). In these
areas, the dystrophic process in the exocrine pancreatic
epitheliocytes was considerable.

No specific staining of B-cells with aldehyde-fuchsin
was detected on day 11 of the experiment due to widespread
necrotic processes.

On the 21st day after alloxan administration, the
specific volume, the size of pancreatic islets and their
cellularity parameters continued to decrease reliably

A

(Fig. 4) in comparison with intact animals as well as with
the morphometric data of animals with 11-day EDM. In
particular, on the 21st day of the experiment, the average
number of cells in the composition of islets of Langerhans,
profiled by histological section, decreased by 39.0 %
compared to the previous term of the experiment, the
average diameter of islets of Langerhans —by 89.5 %, and
the specific volume of islets of Langerhans in the pancreatic
tissue of experimental rats — by 51.0 % compared to the
corresponding index in case of 11-day EDM.

Similar to the 11th day of observation, the majority of
Langerhans islet cells in the 21-day EDM were in a state
of necrosis, but signs of karyolysis, mainly in the center
of the islets, were added to the previously existing signs of
karyopyknosis and karyorrhexis (Fig. 4A, B). The cells of
the exocrine pancreas showed no visible signs of alteration,
indicating their recovery after day 11 of the experiment.

B

Fig. 4. The pancreas of a rat with 21-day experimental diabetes mellitus. Islet of Langerhans.
A — staining of histological section with hematoxylin and eosin, Ob.20*. Oc.10%; B — staining of
histological section with aldehyde fuchsin, Ob.40*. Oc.10*.

In the case of 26-day alloxan-induced EDM, all
previous trends were maintained. Thus, the size of islets of
Langerhans and their cytology parameters on day 26 of the
experiment were as small as in the intact animals and in the
experimental animals with 11-day EDM as in the previous
term of the experiment (Fig. 5A). In particular, the average
number of cells in the islets of Langerhans composition
profiled by histological section in 26-day EDM was 82.0 %
lower than the control level and 43.9 % lower than that of
rats with 11-day EDM. The average diameter of Langerhans

islets decreased by 20.1 times compared to the level of
intact animals and by 10.1 times compared to the 11-day
EDM index. The specific volume of islets of Langerhans
in the pancreatic tissue of experimental rats at this stage of
observation remained 87.7 % lower than the control level.
On day 26 of the experiment, the majority of Langerhans
islet cells were in a necrotic state, but in addition to the
karyopyknosis and karyorhexis observed previously, signs
of karyolysis were observed here, as well as on day 21 of
the experiment, mainly in the center of the islets (Fig. 5A).
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C

Fig. 5. The pancreas of a rat with experimental diabetes mellitus: A —on 26" day of the experiment;
B — on 31t day of the experiment; C —on 41% day of the experiment. Staining of histological section
with hematoxylin and eosin. Ob.20*. Oc.10*.

It should be emphasized that the cells of the exocrine
pancreas showed no visible signs of alteration, indicating
their stable recovery after 11 to 21 and 26 days of
experimental alloxan diabetes and confirming the B-cell
selectivity of the pancreatotoxic effect of alloxan.

On the 31st day after alloxan administration, all the main
trends found on the 21st and 26th days of the experiment
were preserved, with the exception of necrotic changes in
the cells of the islets of Langerhans (Fig. 5B). Therefore,
on the 31st day of the experiment, an average number of
cells in the composition of islets of Langerhans, profiled
by the histological section, was 4,9 times less than that of
intact animals, an average diameter of islets of Langerhans
was 17,7 times shorter, and the specific volume of islets of
Langerhans in the pancreatic tissue of experimental rats
with 31-day EDM - by 8 times, respectively. At the same
time, no necrotic insulocytes were detected on the 31st
day of the experiment (Fig. 5B). However, no B-cells were
found in the pancreatic islets, similarly to the 21st and 26th
day of the experiment. Therefore, despite the cessation of
the progression of the changes in the islets of Langerhans
on the 31st day of the experiment, there is no evidence of
restoration of B-cells. 1t should also be noted that the cells of
the exocrine pancreas showed no visible signs of alteration
on the 31st day of experimental alloxan diabetes, which
confirms the stable repair of these cells after the damage
caused during the first 10 days of the experiment.

—>
—>

A

On the 41st day of the experiment, all the main trends
determined on the 31st day after alloxan administration
were maintained (Fig. 5C). The above refers to both
endocrine and exocrine pancreas of experimental animals.
Morphometric analysis showed that in response to alloxan
administration after 41 days in rats there was a statistically
significant decrease in the number of pancreatic islets,
a significant reduction in the cytarity of the preserved
islets, and necrosis of their cells. Thus, the average number
of cells in the composition of islets of Langerhans, profiled
by histological section, in case of 41-day EDM was 83,1 %
less than that of intact animals, the average diameter
of islets of Langerhans was 21,2 times shorter, and the
specific volume of islets of Langerhans in the pancreatic
tissue of experimental rats was reduced by 8,2 times,
respectively.

At the end of the experiment, the specific volume of
islets in rat pancreatic tissue was reduced by an average
of 8.4-fold compared to intact animals (Figure 6A). Since
the diameter of the islets was also significantly reduced, on
average by 22.1-fold, the area of all islets per unit area of
the gland is reduced even more. The decrease in cytarity
of the preserved islets was maximal for the entire duration
of the experiment — the average number of cells in the
composition of Langerhans islets, profiled by histological
section, was 84.1 % less than the control index on the 46th
day after alloxan administration.

B

Fig. 6. The pancreas of a rat with experimental diabetes mellitus on 46" day of the experiment: A —two
adjacent islets of Langerhans, staining of histological section with hematoxylin and eosin, Ob.20*.
Oc.10% B —islets of Langerhans, staining of histological section with aldehyde fuchsin, Ob.40*. Oc.10~.

It is important to emphasize that in the case of
46 days of alloxan diabetes, as well as on the 11th,
21st, 26th, 31st, and 41st days of the experiment, the
applied histochemical staining technique with aldehyde-
fuchsin did not reveal even a single B-cell in the islets
of Langerhans of the pancreas (Fig. 6B). Selective
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damage to islet B-cells by cytotoxic alloxan resulted in
their death. This fact reliably confirms the adequacy
of the simulated model of alloxan diabetes in terms of
irreversible limitation of the functional capabilities of
the endocrine pancreas and induction of absolute insulin
deficiency in experimental rats.
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Conclusions

1. A single intraperitoneal administration of an
alloxan solution at a dose of 160 mg/kg of body weight to
experimental animals induced pathomorphologic changes
in the islet part of the pancreas, which had a significant
degenerative-destructive character already on the 11th
day of the experiment, which increased and persisted at
all subsequent stages.

2. The diabetogenic cytotoxin alloxan caused
severe dystrophic changes in the pancreatic islets of
varying intensity at all stages of the experiment — from
karyopyknosis/karyorrhexis already from the 11th day
of observation to their burden with karyolysis from the
21st day of observation. The necrobiotic processes led
to a reliable decrease in the endocrine parenchyma and
a decrease in the specific volume of the islets of Langerhans
in the pancreatic tissue, a decrease in the average size of
the islets of Langerhans with a significant reduction in their
cellular composition.

3. B-cells of the islets of Langerhans exceptionally
served as a morphofunctional substrate for the pancreatotoxic
effect of alloxan, whereas the cells of the exocrine pancreas
did not show any noticeable signs of alteration already after
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TICTOMOP®OJOTTYHI OCOBJNUBOCTI MAPEHXIMHU MIAIIJIYHKOBOI 3AJ103H1 IIYPIB
TP ATOKCAH-THIYKOBAHOMY JIIABETI PI3HOI TPUBAJIOCTI

0. A. Onenosuu, T. M. Boiiuyk, I. C. [lasuoenko, O. M. /lasudenko

BykoBHHCBHKHIi Aep:kaBHMIT MeTUYHMIT YHiBepcUTeT
(m.YepniBui, Ykpaina)

Pesrome.

BuBUEHHSI MATOTICTONION YHIX, MOP(ODYHKIIOHATBHIX 3MiH B €HIOKPUHHOMY arapari mianutyHkoBoi 3a103u (IT1I3) € 0608’ s13k0BO0O
YaCTHHOIO €KCIIePUMEHTAIBHOT J1iabeTolIorii, sika J03BOJIsiE OTPUMATH 3HAYHUIT 00’ €M iH(pOpMaIil CTOCOBHO Pi3HOMAHITHUX aCHEKTIiB
eTioJorii Ta maToreHe3y IyKpoBOro jaiabeTy Ta Horo yCkiaJJHeHb 4epe3 BUKOPUCTaHHS eKCIICPUMEHTAILHIX MOJIeNIeil Ha TBapUHAX.

MeTta pocJigxeHHs — TPOBEICHH KOMIUICKCHOI OI[IHKH ocoOmuBocTel ricroctpykrypu 1113 Ta penapamiiiHoro noreHmiamy
YpakCHUX MaHKPEATHYHHUX OCTPiBIiB JIaHrepraHca y mypis 3 aJlOKCaH-iH/IyKOBaHHM EKCIIEPHMEHTAIBHUM I{yKpoBHM jiadetom (EI]/T)
Pi3HOT TPUBAJIOCTI.

Marepiaau Ta Metoau. J{ociipKeHHs poBe/ieHi Ha 63 cTaTeBO3PIIMX HENMHIHHUX caMIpiX OLMHX HIypiB, y AkuX 53-X SKUX MO-
JIeITFOBAJIN aJIOKCAHOBHIA eKcrepuMenTanbuuii iykposuit aiadet (ELM) (10 intakTHux TBapuH ciayryBanu koutposiem). Yepes 10, 20,
25, 30, 40 ta 45 n1i6 micns yBeaeHHs iabeTOreHHOT peYOBUHN €KCIICPIMEHTAIBHUX TBAPHH BUBOIMIIH 3 €KCIICPHMEHTY, BIITYJaJIH ITiJI-
1uTyHKOBY 3ai03y (ITLL3), BuroToBsutu cepiiiti 3pizH, KOTpi 3a6apBIOBAIH FeMaTOKCUIIIHOM Ta €03MHOM 3a CTaHIapPTHO METOHKOIO,
a TAKOXK aJIbJIeTiA-QyKCHHOM — Jutsl inenTrdikanii B-xiitna octpiuis Jlanreprauca. [J1s KibKiCHOT OLIHKH eH10KpuHHOT yactrau [TI113
Ha CEepiHHMX TiCTONOTIYHMX 3pi3ax BUBYAIM Cepe/Hiil aiamerp ocTpiBiiB Jlanrepranca (MKM), CEpeIHIO KITbKICTh KIIITHH OCTPIBIIB
Jlanreprasca y npodini ricTooriaHoro 3pisy, a TakoK MUTOMUN 06’ €M ocTpiBIiB JIaHrepraHca B TKaHHHI ITiIIUTYHKOBOT 3a5103H (%).

PesyabTaTu nocaimxkenns. [lepe6ir anokcan-inaykoanoro ELJ] y Bci TepMiHH CIIOCTEPEKEHHS CyTPOBOKYBABCSI BUPKSHUMHU
JIeCTPYKTHBHO-/IeTeHEPAaTHBHUMH 3MiHAMHM [TAaHKPEATUIHHUX OCTPiBILiB. Bike Ha 11-y 100y miciist BBECHHs aJlOKCaHy OUIBIIICTD KIIITHH
octpiBuiB Jlanrepranca nepeOyBaiu y CTaHi HEKpO3y 3 03HaKaMH KapioIiKHO3Y Ta KapiopeKcucy. BHACTiIOK anbTepaTHBHUX MPOIECIB
Pi3K0 3MEHITYBaJIUCS KUIBKICTB 1 po3Mipn ocTpiBuiB Jlanrepranca, ix nmuromuii 06’em y trkanuni [1I113, cepequs KUTBKICTD KIITHH
y HuX. CrienmgiuHoro 3a6apBieHHs B-KIITHH anbaerii-gpykciuHoM He BusBieHo. Ha 11-Ty 100y ekcriepuMeHTy BigMideHH MoMipHUI
Habpsik inTepcruiito 113, ocepenkosi auctpodidni nporecu B emitenionurax ek3okpuunoro anapary 113, iHoai — 3 moMiTHUMEU
MIKpPOKICTO3HUMH YTBOPECHHSIMH.

Ha 21-mry ta 26-1y 100y miciist BBeIGHHS aJOKCaHy MUTOMUM 00’ €M, po3mipu octpiBiis Jlanrepranca 11113 Ta mapamerpu ix me-
JIIOJSIPHOCTI MIPOJOBXKYBAJIKCS JOCTOBIPHO 3MeHIIyBaTHCs. binburicts kiiThH octpiBiiB Jlanrepranca nepeOyBaiu B cTaHi HEKPO3Y,
ajie 10 HasIBHUX paHille 03HaK KapiomiKHO3Y Ta KapiOpeKCUCY JOAAINCS L€ i 03HAKK Kapiomi3ucy, siki OyIIi MOMITHUMH MEPEBAYKHO
y HeHTpi ocTpiBUiB. KIITHHU €K30KpUHHOTO armapary IMiJIUTyHKOBOI 3aJI03M HE MaJli TIOMITHUX O3HAK ajbTepallii, o BKa3ye Ha iX
BiHOBIICHHS 3 11-1 TOOM EKCIIEpUMEHTY.

3a 31-ngennoro EILJ] 36eperiucs BCi OCHOBHI TCH/CHIIIT, BCTAHOBJICHI HA TIOMEPE/IHIX CTAIsIX EKCIICPUMEHTY, 38 BUKIIOUCHHSIM
HEKPOTHYHUX 3MiH y KJIITHHAX OCTpiBLiB JIaHrepranca — He BUSBIICHO IHCYJIOLUTIB Y CTaHi HEKPO3Y, OHAK B-KITITHH y MaHKPEATHIHHX
OCTPIBIISIX TAKOXK HE BUSBIICHO, TaK CaMo, 5K i Ha 21-y ta 26-y nobu excriepumenTy. [TomiOHi ricTonorigai Ta MOpHOMETPUYHI Pe3ylIbTaTh
oTpuMaHo i Ha 41-my 100y excrepuMenTy. 3HIDKEHHS IUTApHOCTI 30epeKeHNX OCTPIBINIB BUSIBIIIOCS MAaKCUMAILHUM 3a 46-1eHHOTO
EL/I 3a BeCh TepMiH EKCIICPUMEHTY, a 3a0apBJICHHs TiCTOJOTTYHUX 3pi3iB i3 aibJeria-(QyKCHHOM He BHSBMIIO HaBITh MOOJHHOKHX
B-kmituH y octpiBipix Jlanrepranca ITII3.

BucHoBku. OnHOpa3oBe BHYTPIIIHHOOUCPEBUHHE BBEACHHS JTaOOPATOPHUM TBApHHAM PO3UUHY ajlokcaHy y 1031 160 mr/kr macu
TiJIa TIPU3BOAMIIO /IO MAaTOMOP(OJIOTIYHUX 3MiH B OCTPIBIEBiil YaCTHHI IiIIUTYHKOBOI 3aJI03H, 10 MaJIM BUPAKEHUI JIeTeHepaTHBHO-
JICCTPYKTUBHUIT XapakTep Bke Ha 11-Ty 100y eKCIiepUMEHTY, HApOCTANH 1 30epirarcs Ha yeixX ioro craaisx. JliabeToreHHui IIMTOTOKCHH
QJIOKCaH BUKJIMKAB BUPAKEHI AUCTPOQIuHI 3MIHH TAHKPEATUYHHUX OCTPIBLIB Pi3HOTO CTYIEHs IHTEHCHMBHOCTI Ha YCIiX CTaisIX eKCIepH-
MEHTY — BiJ] KapiomikHo3y/kapiopekcucy Bike 3 11-1 obu criocTepexeHHs 10 X 00TsDKeHHs KapiomizucoM 3 21-1 1061 eKCIiepHMeHTY.
HexpobioTraHi IporiecH Mpr3BeiH 0 BipOTiHOTO 3MEHIIICHHS YaCTKH €HIOKPUHHOI AapeHXIMH 1 perpecii muToMoro 06’eMy OCTpiBIIiB
Jlanrepranca y tkanui [11113, 3MeHIIeHHs cepeTHBOrO po3Mipy ocTpiBLiB JlaHrepraHnca 3 JOCTOBIPHUM 3MEHIIEHHSM 1X KIITHHHOTO
cknaxy. MophodyHKIIOHATEHIM CyOCTpaToM st peatizallii TaHKPeaToTOKCHYHOTO BIUTHBY aJIOKCaHy CIIYTyBaJI BUKITIOUHO [3-KIITHHU
ocTpiBuiB JlaHTepranca, TOAI K KIITHHH €K30KPHHHOTO amapary IMiJIUTYHKOBOI 3aJI031 HE JEMOHCTPYBAJIN MOMITHUX O3HAK aJbTe-
pauii Bxe micast 11-1 1obu excriepuMenTy. BincyTHICTh HaBiTh TOOMMHOKKX P-KITITHH y MAaHKPEATHYHHUX OCTPIBILIX HA BCIX TepMiHAX
eKCIIepUMEHTY (IpH 3a0apBIICHHI MCTOIOTIYHUX 3pi3iB anberia-(hyKCHHOM) 3aCBiI4y€ HE3BOPOTHICTH 1X MOMIKO/KCHHS 1 BiICYTHICTH
penapaTiBHOI pereHeparii.

AJTOKCaH-1H/TyKOBaHa JeCTPYKIis B-KIITHH 3 HACTYITHOIO BTPATOIO 1X CEKPETOPHOI aKTUBHOCTI CBITYUTH PO BANTIAHICTD BiATBOPEHOL
eKCIEPUMEHTAIILHOT MOJIEII MO0 PO3BUTKY Y TBAPHH JICKOMIIEHCOBAHOTO IIyKPOBOT'O AiabeTy BHACIIIOK IHCY/IIHOBOI HEIOCTATHOCTI.

Kuro4oBi cj10Ba: anokcan; ekcriepuMeHTaIbHAI IyKpOBHH MiabeT; MmiauuIyHKoBa 3a7103a.
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THE USE OF THE DIFFUSE TOMOGRAPHY
METHOD FOR RESEARCHING THE TIME
OF HEMORRHAGE FORMATION

M. S. Garazdiuk IN THE SUBSTANCE OF THE HUMAN BRAIN

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary

As traumatic brain injury (TBI) causes the highest level of mortality and disability among all types of mechanical injuries,
forensic authorities pay a lot of attention to investigating the circumstances of its receipt. In turn, in order to reproduce the events
preceded death from TBI, investigative bodies need to know as precisely as possible the time of hemorrhage formation, which
can often be close to the moment of death. Therefore, scientists in the field of forensic medicine are working on the development
of express methods that would allow to geta quick and objective answer to the question of establishing the age of the formation
of a hemorrhage in the substance of the human brain.

The purpose and tasks of the research. To develop, within the framework of the statistical analysis of optical anisotropy
maps, universal forensic medical criteria for the determination of time of haemorrages formation due to TBI, cerebral infarction
of ischemic and hemorrhagic genesis by the method of diffuse tomography of the polycrystalline component of native histological
sections of the brain with algorithmic reproduction of fluctuations in the value of linear birefringence.

Research materials and methods. Native slices of human brain from the parietal area were taken for the study from the dead
with a known time of hemorrhage formation from 1 to 7 days, according to medical documents. The cause of death was traumatic
hemorrhage — 1l group (n=100), ischemic cerebral infarction — I11 group (n=110), non-traumatic hemorrhage — IV group
(n=105), acute coronary insufficiency — I group — control (n=20). In the laboratory of the Institute of Physical, Technical and
Computer Sciences of the Yuriy Fedkovich Chernivtsi National University, studies of the obtained samples were carried out using
a Stokes polarimeter by the diffuse tomography method of reproduction of fluctuations of linear birefringence (FLB).

The evaluation of the obtained results was carried out by means of statistical (statistical moments of the 1st — 4th orders
were determined) and informational analysis (the operational characteristics of the strength of the methods were determined:
sensitivity, specificity and balanced accuracy).

The study was carried out in compliance with the main provisions of the GCP (1996), the Council of Europe Convention on
Human Rights and Biomedicine (from 04.04.1997), the Helsinki Declaration of the World Medical Association on the ethical
principles of conducting scientific medical research with human participation (1964-2013), order of the Ministry of Health of
Ukraine No. 690 dated 23.09.2009, No. 616 dated 03.08.2012 at the Department of Forensic Medicine and Medical Law of
Bukovinian State Medical University as a fragment of the complex research work of the Department of Forensic Medicine and
Medical Law «Using modern morphological and physical methods for diagnosing the time and cause of death, the occurrence of
bodily injuries, the development of their remote and immediate consequences in order to solve the urgent tasks of law enforcement
agencies and current issues of forensic science and practice» 0123U101978. The author is a co-performer of the research work.

Research results. As part of the statistical analysis of the data of the diffuse tomography method, universal forensic criteria
(markers) for determining the age of the formation of hemorrhages were established — asymmetry and excess, which characterize
the temporal transformation of the coordinate distributions of the random values of the optical anisotropy parameters for cases of
TBI, death due to brain infarction of ischemic and hemorrhagic genesis. It was established that degenerative-dystrophic changes
and necrotic destruction of the polycrystalline structure formed by optically active spatially structured protein fibers of nervous
tissue are objectively manifested in statistically reliable linear (within 120 hours) changes in the magnitude of the statistical
moments of the 3rd and 4th orders, which characterize the asymmetry and excess of distributions of random values of the FLB
value of fibrillar networks with the increasing age of the formation of hemorrhages.

Conclusions. Statistical analysis of temporal transformation of maps of optical anisotropy of nervous tissue revealed
universal criteria (statistical moments of the 3rd and 4th orders) for forensic assessment of the age of formation of hemorrhages
of various genesis. By monitoring the time change in the magnitude of statistical moments of the 3rd and 4th orders, which
characterize the asymmetry and excess of distributions of random values of the magnitude of fluctuations in the manifestations
of optical anisotropy of nervous tissue, were determine the duration (120 hours) and the ranges of linear changes in the
values of the following universal detection parameters of occurrence of hemorrhages in case of TBI (WA:O,SE— 3,31); brain
infarction of ischemic genesis (SM,:0,33 — 2,21; SM,:0,48 — 3,5) and brain infarction of hemorrhagic genesis (SM,:0,28 — 1,96;
SM,:0,39 — 2,7). Diagnostic accuracy is 1.5 h = 20 min.

Key words: Traumatic Brain Injury; Forensic Medicine; Time of Formation of Hemorrhage; Diffuse Tomography

Introduction

Since traumatic brain injury (TBI) causes the
highest level of mortality and disability among all types
of mechanical injuries, forensic authorities pay a lot
of attention to investigating the circumstances of its
occurrence [1,2]. Due to the high lethality and conditions
of occurrence, almost all those who died from this type
of injury are sent to the forensic medical examination
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bureau for an autopsy to clarify the mechanism and cause
of death [3]. However, sometimes there are cases when,
in the absence of external damage to the soft tissues of
the head, internal examination of the membranes and
hemispheres of the brain reveals sub- or supra-membrane
hematomas and intracerebral hemorrhages. Or in the
literature you can find descriptions of cases when a heart
attack developed against the background of previously
received craniocerebral injuries, and more often the
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situation develops on the contrary [4]. In such cases, in
order to find out the circumstances preceding the death,
the investigating authorities need to know as precisely as
possible the time of the formation of hemorrhage, which
can often be close to the moment of death [5,6]. Therefore,
scientists in the field of forensic medicine are working on
the development of express methods that would allow
to get a quick and objective answer to the question of
establishing the age of the formation of a hemorrhage in
the substance of the human brain.

For a long time, the domestic forensic medical practice
was satisfied with the data obtained through forensic
histological examination, however, the obtained results
usually gave superficial data on the age of the hemorrhage
[7,8]. Computed tomography effectively diagnoses
hemorrhage, but provides little information about its
antiquity [9]. In addition, this is an expensive study that is
not always possible to conduct.

Laser-optical methods [10-16] have demonstrated their
effectiveness in determining the antiquity of processes
in the tissues and fluids of the human body in the field
of forensic medicine [10-16] research, which can testify
to their effectiveness in diagnosing the antiquity of the
formation of hemorrhages [17-19].

The purpose and tasks of the research

To develop, within the framework of the statistical
analysis of optical anisotropy maps, universal forensic
criteria for determining the age of hemorrhage due to TBI,
death due to brain infarction of ischemic and hemorrhagic
genesis by the method of diffuse tomography of the
polycrystalline component of native histological sections
of the brain with algorithmic reproduction of fluctuations
in the value of linear birefringence (FLB) by means
of multichannel linearly and circularly polarized laser
probing followed by polarization filtering of a set of partial
microscopic images of native biological preparations.

Research materials and methods. For research,
native slices of human brain from the parietal area from
the dead with a known time of hemorrhage formation from
6 h to 168 h, according to the data of medical documents.
The cause of death was hemorrhages of traumatic
genesis—I1 group (total number n=100), cerebral infarction
of ischemic genesis — 111 group (n=110), hemorrhage of
non-traumatic genesis— IV group (n=105), acute coronary
insufficiency — | group — control (n=20).

The selected samples of brain substance were
immediately subjected to quick freezing at a temperature
of—70 °C, and further histological sections were made using
a freezing microtome. In the laboratory of the Institute
of Physical, Technical and Computer Sciences named
after Yuriy Fedkovich, studies of the obtained samples
were carried out with the help of a Stokes polarimeter
by the method of diffuse tomography of reproduction of
fluctuations in the value of linear birefringence.

For the forensic assessment of the age of traumatic
hemorrhage, cerebral infarction of ischemic and
hemorrhagic genesis, the following research design
and reconstruction of fluctuations in the parameters of
the optically anisotropic polycrystalline structure of

histological sections of experimental samples from all
groups was developed and implemented [11-19]:

1) Mueller-matrix mapping of test samples using well-
known biomedical and optical techniques [17] of multi-
channel polarization laser probing and analysis of a series
of polarization-filtered microscopic images followed
by algorithmic acquisition of a series of Mueller-matrix
images of the polycrystalline structure of test samples of
all groups.

2) In the time interval from 6 h to 168 h, within each
of the experimental groups 11, 111, 1V, 10 partial subgroups
were formed (for the following times (T, h) after the onset
of death — 6; 12; 18; 24; 48; 72; 96; 144 and 168) with
10-11 samples each.

3) Within each partial subgroup, for each sample of
a native histological section of the brain, the coordinate
distributions of the elements of the differential matrix of
the 2nd order were measured (the biophysical method
of experimental measurements is presented in detail in
a series of publications [17,18]) and on this basis the
coordinate distributions (maps) random values of the FLB
map of protein fibrillar networks were established.

4) Central statistical moments of the 1st to 4th orders
(SM._,.,.5.,), Which characterize the mean (SM,), dispersion
(SM,), asymmetry (SM,) and kurtosis (SM,) of distributions
of random values of the FLB were calculated.

5) For each of the ten (j = 1,2,...,10) «time» partial
subgroups 10 partial subgroups (TJ., h--6;12; 18; 24, 48;
72;96; 120; 144 i 168) mean values SM. and statistical

i=1;2;3;4
errorsm. of each of the four statistical moments SM.

i=1;2;3;4 i=1;2;3;4
were calculated according to the following algorithms

_ Xja(sMy);j _ sA((sMy);) |

SMy === m=—

M, = Z?=1(5M2)j i m, = 52((5M2)j) .

v _ 2= n - _ 2= vnoo
3SMi=1;2;3,4 = oo T (M), IM=1;2,34 = i 2((sM3)))
3 = Tl 3 = T!

kS_Mz} _ 27:1(51"’4))‘ ) My = 52((%’14%).

6) Within the limits of each partial group (as the
time increases from the time of hemorrhage formation),
the statistical reliability of the difference between the
determined mean values Wi:m“ and statistical errors
M._, .., Were determined for values of each of the set of
central statistical moments SM_, , .., by establishing the
value of t — Student’s criterion, which corresponds to the
statistical measure p not less than 0,05 - p < 0,001 + 0,05.

7) On this basis, statistically reliable parameters
(markers WF (p <0,05)) were determined within the
set of central moments of the 1st to 4th orders SM_,,..,,
which characterize temporal changes of the coordinate
distributions of random values of the FLB value of native
histological sections of the brain.

8) For such parameters, time dependences of changes
in their values were determined Wiz (T p <0,05).

9) In the obtained time dependences of statistical
markers Wiz (T p <0,05), linear sections were determined,
according to the duration of which the antiquity of the
formation of hemorrhage was found and the accuracy of
its establishment was established.
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The evaluation of the obtained results was carried out
by means of statistical (statistical moments of the 1st—4th
orders were determined) and informational analysis (the
operational characteristics of the strength of the methods
were determined: sensitivity, specificity and balanced
accuracy).

The study was carried out in compliance with the main
provisions of the GCP (1996), the Council of Europe
Convention on Human Rights and Biomedicine (from
04.04.1997), the Helsinki Declaration of the World
Medical Association on the ethical principles of conducting
scientific medical research with human participation
(1964-2013), order of the Ministry of Health of Ukraine
No. 690 dated 23.09.2009, No. 616 dated 03.08.2012 at
the Department of Forensic Medicine and Medical Law
of Bukovinian State Medical University as a fragment of
the complex research work of the Department of Forensic
Medicine and Medical Law «Using modern morphological
and physical methods for diagnosing the time and cause of
death, the occurrence of bodily injuries, the development of

their remote and immediate consequences in order to solve
the urgent tasks of law enforcement agencies and current
issues of forensic science and practice» 0123U101978. The
author is a co-performer of the research work.

Research results

Fragments of a series of figs. 1-3 illustrate the maps
(fragments (1), (3)) and histograms of distributions
(fragments (2), (4)) of random values of the FLB value
of optically active protein structures and networks of
a set of histological sections of nerve tissue of patients
who died from traumatic hemorrhage (Fig. 1), ischemic
cerebral infarction (Fig. 2) and non-traumatic hemorrhage
(Fig. 3) with different age of hemorrhage formation:

e mage (map) size, pixels — 1240920;

e Total number of pixels of the image (map)—1140800;

e To build a histogram within the framework of the
software product MATLAB R2022 100 columns were used,
that is, a step X/100.

Fig. 1. Maps ((1),(3)) and histograms ((2),(4)) of the distribution of FLB value of histological sections
of the brains of the deceased from group 2 for the age of formation of hemorrhages of 6 ((1),(2))
and 24 h ((3), (4)).

.

2

Fig. 2. Maps ((1),(3)) and histograms ((2),(4)) of the distribution of FLB value of histological sections
of the brains of the deceased from group 3 for the age of formation of hemorrhages of 6 h ((1),(2))
and 24 h ((3), (4)).
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yA

Fig. 3. Maps ((1),(3)) and histograms ((2),(4)) of the distribution of FLB value of histological sections
of the brains of the deceased from group 4 for the age of formation of hemorrhages of 6 h ((1),(2))
and 24 h ((3), (4)).

Time dependences of statistically significant values
of statistical moments S_Mi: (T p <0,05) and statistical
errors m_ and their determinations, which characterize
necrotic degenerative-dystrophic changes in the coordinate
distributions of random values of FLB (at an interval of 6

h—168 h) of fibrillar networks of samples of histological
sections of nerve tissue of the brain with different age of
formation of hemorrhages are presented in tables 1-3:
deceased within group 2 (table 1), group 3 (table 2) and
group 4 (table 3).

Table 1

Temporal dynamics of changes in the statistical moments of the 4th orders, which characterize the distributions
of the FLB value of the histological sections of the brains of the deceased from group 2

T, h 6 12 18 24 48
WA +m, 0,33+0,014 0,650,023 0,81+0,035 0,960,039 1,59+0,11
p p <0,05 p <0,05 p <0,05 p < 0,05
T, h 72 96 120 144 168
WA £m, 2,22+0,14 2,86+0,16 3,31+0,23 3,39+0,25 3,14+0,21
p p <0,05 p <0,05 p < 0,05 p > 0,05

Table 2

Temporal dynamics of changes in the statistical moments of the 3rd and 4th orders, which characterize the
distributions of the FLB value of the histological sections of the brains of the deceased from group 3

T,h 6 12 18 24 48
S_M3 £m, 0,33+0,013 0,53+0,018 0,64+0,024 0,73+0,029 1,15+0,088
p p <0,05 p <0,05 p <0,05 p < 0,05
W4 tm, 0,480,015 0,81+0,033 0,95+0,039 1,11+0,053 1,730,078
p p <0,05 p <0,05 p <0,05 p < 0,05
T,h 72 96 120 144 168
W3 tm, 1,54+0,081 1,93+0,092 2,21+0,12 2,29+0,13 2,11+0,11
p p <0,05 p<0,05 p <0,05 p > 0,05
WA tm, 2.22+0,12 2,85+0,14 3,56+0,18 3,62+0,18 3,33+0,15
p p <0,05 p <0,05 p <0,05 p > 0,05

111



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. XIv, Ne 2(52), 2024

voL. xiv, Ne 2(52), 2024 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)

ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)
ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

Table 3

Temporal dynamics of changes in statistical moments of the 3rd — 4th orders, which characterize the
distributions of the FLB value of the histological sections of the brains of the deceased from group 4

T, h 6 12 18 24 48
SM, + m, 0,28+0,13 0,46+0,19 0,57+0,21 0,64+0,025 0,99+0,041
p <0,05 p < 0,05 p <0,05 p < 0,05
} 0,39+0,014 0,630,022 0,750,031 0,87+0,036 1,34+0,11
p < 0,05 p < 0,05 p < 0,05 p < 0,05
T, h 72 96 120 144 168
SM, +m, 1,35£0,11 1,71%0,13 1,96+0,14 2,01+0,15 1,92+0,14
p p <0,05 p <0,05 p <0,05 p > 0,05
W4 tm, 1,84+0,11 2,31+0,18 2,72+0,22 2,81+0,23 2,66+0,22
p p <0,05 p <0,05 p < 0,05 p > 0,05

Statistical analysis of temporal transformation of
maps of optical anisotropy of nervous tissue revealed
universal criteria (statistical moments of the 3rd and 4th
orders) for forensic assessment of the age of formation of
hemorrhages of various genesis. By monitoring the time
change in the magnitude of statistical moments of the 3rd
and 4th orders, which characterize the asymmetry and
excess of distributions of random values of the magnitude
of fluctuations in the manifestations of optical anisotropy
of nervous tissue, were determine the duration (120 hours)
and the ranges of linear changes in the values of the
following universal detection parameters of occurrence
of hemorrhages in case of TBI (SM,: 0,33 — 3,31);
brain infarction of ischemic genesis (SM,: 0,33 — 2,21,
SM,: 0,48 — 3,56) and brain infarction of hemorrhagic
genesis (SM,: 0,28 — 1,96; SM,: 0,39 — 2,72).

The following ranges of change have been identified

The error in determining the age of hemorrhage by
comparing the time dependences S_Mi=3;4: (T p<0,05)
determined by us and experimental data with unknown age
of hemorrhage does not exceed + 20 min with an accuracy
of up to 1.5 hours.

The established regularities of the temporal change
(growth) of the value of statistical markers S_Mi=3;4(T, p<0,05)
within the framework of the biophysical theory [19] of the
necrotic transformation of the optical anisotropy of the
biological tissues of human organs can be related with the
following objective factors:

1) the maximum level of optical anisotropy of protein
networks is determined by the degree of consistency of
their spatial and angular orientation and the distribution
of transverse geometric dimensions of fibrils [19] of
healthy (intact) tissue. Statistically, this is revealed in
the individual for different types of biological tissues,
but the maximum values of the mean SM, and dispersion
SM,, which characterize the distributions of fluctuations
of optical anisotropy parameters. Statistical moments of
higher orders S_Mi:w, which are inversely proportional to
— /T 1 =7 1
SM, (SMs~ s SMa~ s
possible values;

2) degenerative-dystrophic and necrotic changes in
biological tissue morphologically lead to disorder in the

), have the minimum
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spatial-angular orientation of fibrils and their geometric
thinning. Within the framework of the statistical approach,
such changes are quantitatively revealed in the reduction of
the mean SM, and dispersion SM,. Accordingly increase the
values of asymmetry and excess of distributions of random
values of fluctuations in the optical anisotropy of fibrillar
networks of native histological sections of the brain;

3) with the increase in the age of the formation of
hemorrhages, the degree of degenerative-dystrophic and
necrotic changes in the optically anisotropic component
of the brain tissue consistently increases and within the
limit reaches a certain and constant or fluctuating level
of its degradation. Quantitatively, such processes in our
specific studies are detected in a linear increase in the value
of statistical moments of higher orders SM__, , at a certain
time interval (up to 120 hours). Next, the temporal change
of values S_Mi:“(T) is transformed into non-informative
fluctuating statistically unreliable dependencies.

Conclusion

1. Conducted research in forensic medical practice
on the effectiveness of the method of diffuse tomography
of depolarizing histological sections of the brain and
computer reproduction of topographic distributions (maps)
of optical anisotropy fluctuations and their polycrystalline
structure demonstrated a high level of effectiveness in
determining the age of traumatic hemorrhages, ischemic
and hemorrhagic brain infarctions.

2. Statistical analysis of temporal transformation of
maps of optical anisotropy of nervous tissue revealed
universal criteria (statistical moments of the 3rd and 4th
orders) for forensic assessment of the age of formation of
hemorrhages of various genesis.

3. By monitoring the temporal change in the magnitude
of the statistical moments of the 3rd and 4th orders, which
characterize the asymmetry and excess of the distributions
of random values of the magnitude of the fluctuations of the
manifestations of optical anisotropy of the nervous tissue
the time duration (120 hours) and the ranges of the linear
change in the values of the following universal parameters
were determined to detect the time of the formation of
next cases: traumatic brain injuery (W4: 0,33 — 3,31);
cerebral infarction of ischemic genesis (SM,: 0,33 — 2,21;
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W4: 0,48 — 3,56); cerebral infarction of hemorrhagic
genesis (SM,: 0,28 — 1,96; SM,: 0,39 — 2,72).

4. The error in determining the age of hemorrhage
formation by comparing the time dependences
Wi:“ (T p <0,05) determined by us and experimental

the background of the distorting effect of depolarization of
laser radiation.

Therefore, it is urgent to further develop and test
the latest methods of laser tomography to improve the
indicators of forensic medical practice and to study

data with unknown age of hemorrhage does not exceed

VIH the depolarizing laser radiation of brain samples of the
20 min with an accuracy of up to 1.5 h.

deceased.

Prospects for further research

In the future, it is possible to improve the informativeness
of traditional, well-tested methods of Mueller-matrix
mapping of histological sections of biological tissues against
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BUKOPUCTAHHS METOAY JU®Y3HOI TOMOT PA®II JIJIsI JTOCJIIIKEHHS JTABHOCTI YTBOPEHH S
KPOBOBUJIMBIB Y PEHOBUHY I'OJIOBHOI'O MO3KY JIIOAUHHU

M. C. I'apa3zoiwx

BykoBuHCBHKHIi Nep:kaBHMII MeJUYHMIT YHiBepcuTeT
(YepHiBui, Ykpaina)

Pesrome.

Tax sik yepenHo-Mo3koBa Tpasma (UMT) cepen ycix BHIIB MEXaHIYHHX MOIIKO/DKCHb CIIPUYHHSE HANBUIMI PIBEHb CMEPTHOCTI
Ta IHBAJNIIU3aIlil, TOMY CYIOBO-CJiI4l OpraHH MPUAIISIOTE 0araTo yBaru po3ciiyBaHHIO 00CTaBUH ii oTpuMaHHs. J[is 3’sicyBaHHS
obcTaBuH, 110 nepeaysain cmepti Bix UMT, opranam ciincTBa HE0OXiHO 3HATH SIKOMOTA TOYHIIINI Yac yTBOPEHHsI KPOBOBUIIUBY,
KU HepiKo Mo)ke OyTH HAaOIMKEHHM 1 10 MOMEHTY HacTaHHs cMepTi. ToMy HayKoBL y raiy3i CyZoBoi MEIUIMHU HPALIOIOTh HaJ
PO3pOOKOIO eKCIIPeCc-METOAIB, SIKi O JO3BOIMIN MIBUAKO Ta 00’ €KTHBHO BiATIOBICTH Ha MIMTAHHS BCTAHOBIECHHS JaBHOCTI YTBOPEHHS
KPOBOBHJIMBY y PEYOBHHY I'OJIOBHOTO MO3KY JIFOIHHH.

Mera i 3aBganns gocaaigpxennsi. Po3poOuTy B paMKax CTaTHCTHYHOTO aHaJIi3y Mall ONITHYHOI aHi30TPOII YHIBEpCallbHi CYI0BO-
MEIMYHI KpUTEpii BU3HAUCHHS JTaBHOCTI YTBOPEHHS KPOBOBMWIMBIB BHacHinok YMT, cmepTi BHACTIAOK iHpApKTy MO3KY iMIEMi4HOTO
Ta reMOpariqyHoro reHe3iB MeToaoM Iudy3Hoi ToMorpadii MOMKpPUCTANIYHOT CKIaA0BOT HATUBHHUX TiCTOIOTIYHHUX 3pi3iB MO3KY 3 aJro-
PUTMIYHHUM BiATBOPEHHSM (IYKTYyalliil BETMYMHH JIIHIHHOTO ABOIPOMEHE3JIOMIICHHSL.

Marepiaan Ta MeToau aociaiizKeHHs. J1s 1ociiKeHHS BiqOUpaNncs HATUBHI 3pi3H PEUOBHHU TOJIOBHOTO MO3KY JIFOIWHU 3i
CKPOHEBHX Ta TiM SIHOT IIISHOK Bijl TOMEPIHX i3 BiIOMHM 4acoM yTBOPEHHs KPOBOBMIUBY Bif 1 10 7 mi0, 3riiHO AaHUX MEAUYHHX
nokyMenTiB. [Ipuunnoro cmepti Oyinu kposoBuausu Tpasmaruunoro reresy (KTI) — 11 rpyna (n=100), inpapkr Mo3Ky imemiuHOro
renesy (IIM) — I1I rpyna (n=110), kxpoBosuiue HerpasMaruanoro renesy (KHI) — IV rpyna (n=105), roctpa KOpoHapHa HEAOCTATHICTH
— I rpyna — koutpons (n=20). V naboparopii [HcTUTYTY (hi3HKO-TEXHIYHHX Ta KOMIT IOTEPHHUX HAayK YepHIBEIBKOr0 HAIlIOHAIBHOTO
yHiBepcutety iMmeHi FOpist enpkoBuda OyIu MpoBeieHi JOCIIPKEHHST OTPUMAHNX 3pa3KiB 3a 10MoMOror CTOKC-TOISIPUMETPa METOI0M
mudy3HOi Tomorpadii BinTBopeHHs (urykryariii giniiiHoro qeonpomenesatomiens (DOJIT).

JlocmipKeHHSI BUKOHAHE 3 IOTPUMaHHAM 0CHOBHUX monoskeHb GCP (1996 p.), Konsentiii Pagu €Bportu nmpo mpasa JroanHy Ta 6io-
meuirny (Big 04.04.1997 p.), Tenbcincnkoi nekiapaitii BeecBiTHROT MEIMYHOT acOMiallii po eTHYHI TPUHIIUATIN IPOBEICHHS HAyKOBHX
MEIMYHMX JOCIIKEeHb 3a yyacTio moauau (1964-2013 pp.), nakazy MO3 Vkpainu Ne 690 Bix 23.09.2009 p., Ne 616 Big 03.08.2012 p.
Ha Kadeapi cy/10BOi MEANIMHN Ta MEAWYHOTO NPABO3HABCTBA ByKOBUHCHKOTO /IepKaBHOTO MEJUYHOTO YHIBEPCUTETY K (hparMeHT
KOMIIIEKCHOI HayKOBO-IOCIIiTHOT poOOTH Kadeapy CyI0BOT MEJUIIHHI Ta MEIHYHOTO TPAaBO3HABCTBA « BUKOPHUCTAaHHS CydacHHX MOp-
(hororiyHmX Ta (i3UIHIX METO/IB VIS JIarHOCTHKH Yacy Ta MPUYUHU HACTAHHS CMEPTi, BAHUKHEHHS TUIECHUX YIIKOIKEHB, PO3BUTKY
BiZIaJIEHUX Ta HAOMMKEHUX iX HACHIAKIB 3 METOIO BUPILICHHS HaraJbHHUX 3aBIaHb IPABOOXOPOHHUX OPraHiB Ta aKTyaJbHUX MUTAaHb
cynoBo-MenuyHoi Hayku Ta npaktuki» 0123U101978. ABTop € criBBHKOHABIIEM HayKOBO-IOCITIHOT POOOTH.

OuiHKa OTPUMAHKX PE3YJIBTATIB IPOBOJHMIIACS LUISIXOM CTATUCTUYHOTO (BU3HAYAINCS CTATHCTHYHI MOMEHTH 1-r0 — 4-ro MOpsi/IKiB)
Ta iHpopMaIiifHOTO aHai3y (BU3HAYAIMCS OIEpalliiiHi XapaKTepUCTUKH CHIIM METO/IB — Yy TJIMBICTh, CHIEHU(IYHICTh 1 30anaHCcOBaHa
TOYHICTB).

PesyabraTu qocaigkeHHs. B paMkax cTaTHCTHYHOTO aHAII3y JAaHUX METOLY MUQy3HOI ToMorpadii ycTaHOBIEHI YHIBEpcalbHi
quist Bunaakis YMT, cmepti BHACHiIoK iH(papKTy MO3KY ilIEMiYHOTrO Ta FeMOpariqyHoOro TeHesiB, CyI0BO-MeAnYHI KpuTepii (MapKepH)
BH3HAYEHHS J1aBHOCTI yTBOPEHHS KPOBOBHJIMBIB — aCHMETPIs 1 €KCIEC, sIKi XapaKTePU3yIOTh YacOBY TPaHC(OPMAIIIF0 KOOPIUHATHIX
PO3MOALTIB BUMAIKOBHUX 3HAYCHb BEINYUHN ITapaMeTPiB ONTHYHOT aHi30Tpomii YCTaHOBIIEHO, IO AeTeHepaTHBHO-UCTPOGIUHI 3MiHN
1 HEKpOTUYHA PyHHAILS NOMIKPUCTANIIYHOT CTPYKTYPH, cPOPMOBAHOT ONITHYHO AKTUBHHUMH IPOCTOPOBO-CTPYKTYPOBAaHHUMH MPOTETHO-
BHMH BOJIOKHAMH HEPBOBOI TKAHMHH 00’ €KTHBHO BUSBJISIOTBCS y CTATUCTHYHO JOCTOBIpHUX JiHilHKUX (Ha mpotsizi 120 rox.) 3minax
BEJINYMHU CTATUCTUYHUX MOMEHTIB 3-T0 1 4-T0 TIOPSIKIB, SIKi XapaKTepU3yI0Th aCHMETPII0 Ta eKCIIEC PO3MO/IiIiB BUIAAKOBUX 3HAYCHD
BesinurHU DJIJ] hiOpHISpHUX CITOK 3 YaCOM 3pOCTaHHS JaBHOCTI YTBOPEHHS KPOBOBHJIHBIB.

BucnoBku. CratucTi4HuUil aHaii3z 4acoBoi TpaHcdopMarii Man ONTHYHOI aHI30TPOIIT HEPBOBOT TKAHMHU BUSIBUB yHIBEpCallbHI
Kputepii (crarucTHdHI MOMEHTH 3-T0 1 4-T0 MOPSIIKIB) TS CYA0BO-MEAUTHOTO O HIOBAHHSI ITABHOCTI YTBOPEHHST KPOBOBUIIUBIB Pi3HOTO
reHe3y. LLI1s1xoM MOHITOPHHTY 4acOBOi 3MiHU BEJIMYNHN CTATUCTHYHUX MOMEHTIB 3-T0 1 4-r0 MOpsIAKIB, SIKi XapaKTepH3yIOTh aCUMETPII0
Ta eKCLeC PO3IOALTIB BUMNAIKOBHUX 3HAYE€Hb BEJINYMHH (DITyKTyallil IPOSIBIB ONITHYHOI aHi30TPOII] HEPBOBOT TKAHWHH, BU3HAYEHO YaCOBY
tpuBaticts (120 rox.) i xiana3onu JiHIHHOT 3MiHH 3HAYEHb HACTYITHUX YHIBEPCATbHHUX TAPAMETPIB 3 ICTEKTYBAHHSI JABHOCTI yTBOPEHHS
sunaakis UMT (); inapkTy Mo3Ky imemiuroro () Ta remopariudoro () reHesis. TouHiCTh AiarHOCTHKH cTaHoBUTH 1,5 Tox + 20 XB.

Kuarwo4osi ciioBa: YeperHo-MO3KOBa TPaBMa; CyZ0Ba MEIUIIMHA; Yac YTBOPSHHS KPOBOBHMIIMBY; JMdy3Ha TOMOrpadis.

114



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

Information about the author

Garazdiuk M. S. — PhD, Associate Professor of Department of
Forensic Medicine and Medical Law of Bukovinian State Medical
University (Chernivtsi, Ukraine)

e-mail: m.garazdiuk@gmail.com

ORCID: 0000-0002-7811-3211

Researcher|D: http://www.researcherid.com/rid/C-8134-2017

KoHTakTHa iHcdopmauis:

Fapasatok M. C. — k.MeA.H., JoUeHT kKadenpu CyaoBOi MeauLIMHN
Ta MeAMYHOro npaBo3HaBCTBa ByKOBUHCLKOro AepXXaBHOro
MeAuyHoro yHiBepcuteTy (YepHisui, YkpaiHa)

e-mail: m.garazdiuk@gmail.com

ORCID: 0000-0002-7811-3211

ResearcherlID: http://www.researcherid.com/rid/C-8134-2017

Received for editorial office on 11/02/2024
Signed for printing on 12/05/2024

115



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. XIv, Ne 2(52), 2024

voL. xiv, Ne 2(52), 2024 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)

ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)
ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

YIK: 616.611-002-02:616.98:578.834
DOI: 10.24061/2413-4260. X1V.2.52.2024.17

MAPKEPHU ITPOI'HO3YBAHHA
MAHI®ECTALI ITTOMEPYJIOHE®PUTY

Y IIOCTKOBIAHUX ITALIIEHTIB
b. B. I'opoan, JI. O. 3yo

ByKkoBUHCBHKHH JIepiKaBHUH MEIMYHUN YHIBEPCUTET
(M. YepHisii, Ykpaina)

Pe3rome

B ocmanniii uac y nayrkosiu meouunii nimepamypi 3’ 161510mbCsi ROBIOOMIEHHSL NPO SUHUKHEHHS NAMON02II HUPOK NiCas
COVID-19 cepeonsvoi sasckocmi, siki sussnawoms uepes 1 pix nicaa 0anoi eipycroi ingexyii. [yoce wacmo maxi 3minu 8UAGIAI0Mb
enepuie. 3apas 8i0omo, wo nicis sasickozo nepebicy COVID-19 y nupkax 3naxoosime ypasxcennst inmepcmuyiro, i3 RAUHOM 4acy
Maxoc 00EOHYOMbCs uie i 2nomepyaapi sminu. Cb0200Hi HemMae 00HO3HAUHOT 8i0N06I0T, AKI 3MIHU NEpesadscaroms y NayicHmie
nicast COVID-19 cepeonvoi 6asckocmi. Benuxy 3ayikasienicms 8UKIUKAE 8ipO2IOHIcmb MaHighecmayii 2nomepynonepumy uepes
1 pix nicasa COVID-19 cepeonvoi easckocmi.

Memoro docniodcenns 6yno sussumu modxcausuil 63aemoss’ 30k misie COVID-19 cepednvoi sasckocmi ma manighecmayiero
2nomepyroHeppumy.

Mamepianu i memoou. Mu docniounu 25 nayicnmie 3 xponiunum enomepynoneppumonm |-l cmaoii (GN), axi xeopinu
na COVID-19 cepeonvoi msasckocmi 1 pix momy, 27 nayienmis, saxi xeopiau COVID cepeonvoi masxckocmi 1 pik momy
6e3 eunuxnenns anomepyronedppumy ma 20 30o0posux ocié 6e3z anammnesy COVID-19. Byro 3acmocosano kiacmephi ma
raacugpixayivni memoou Data Mining, imyrnopepmenmuuii memood ons 0ocriodcenns emicmy LJI-1 s LJI-6, IVI-10 xposi ma ceui.
Mu susuunu moxciusi 63aemoss’sizku mioe COVID-19 cepednvoi msockocmi ma manichecmayiero enomepynoneppumy.

Jna yvoeo 6yno 3acmocosano mpu pisHux memoou Kiacmepuzayii, aki Maomo 6a3y abCONOMHO PIZHUX MAMEMAMUUHUX
meopiii: kracuunuil memoo K-cepeonix, kapmu Koxonena (netiponni mepenci), newimki K-cepeoni (neuimxa no2ixa).

Jlocnioocenns eukonauni y pamkax H/[P kaghedpu eHympiunboi meouyunu Bykosuncbko2o 0epicasHoco MeOuuHo2o
yHieepcumemy «Kniniuno-namoeenemuune ooepynmyeans oughepenyitiogano2o Iiky8anHs Xeopux 3 NOCOHAHOIO0 NAMONO2ICI0
enympiwnix opeanie» (01220002209 02.2022-12.2026).

Pesynomamu. Busigneno snaune nioguuyenns 6Micmy 1, (p<0,05) 1JI-6 (p<0,05) ma snudcenns emicmy 1J1-10 kposi ma
ceui (p<0,05) y nayicnmis 3 xponiunum enomepynonedppumonm, axi nepexsopinu ha COVID-19 cepeonvoi mackocmi 1 pix momy
(p<0,05), ma snuscenns emicmy IJI-10 minoku kposi y nayicumis, saxi xéopinu COVID-19 cepednvoi mackocmi 1 pik momy
6e3 nodanvuio2o pozeumxy enomepyronedppumy (p<0,05). Memooduxa xracmepuzayii dana 3mozy niomeepoumu 36’ 130K Midic
COVID-19 cepeonvoi msckocmi ma enomepynonedpumom. Busieneno nokaznuxu, o maioms swavenns: L/I-1 ceui, IJI-6 ceui,
LJT-6 kposi. OcHosHull (hakmop, KU Xapakmepusye HALeHCHICMb nayieHma 0o Kiacmepy 300posux, € IJI-1 ,cedi 3 00HAKOBOIO
nopoeosoro eenuuunoro — 4,953< IJI-1  ceui < 9,431, ane paxmopom, saxuil 6U3HAYAE HALENHCHICMb 00 MUNY 3AX6OPIOGANHSL, €
gakmop lVI-6 ceui (I/I-6 ceui> 4,294). Taxuu ananiz oae niocmasu seéaxcamu, ujo COVID-19 cepeonvoi msoickocmi mooce mamu
03HAKU PaKmopy, wo cnpuyuHsic Manighecmayiio enomepyioneppumy.

Bucnosok. V kniniunit npaxmuyi mosice 6ymu UKOPUCMAHUL MEMOO KAACMEPHO20 Ma KIACUDIKayiliHo20 aHanizy, aKui
BUBHAYAE OCHOBHT YunHUKY 015 diaznocmuru ma npoenosyeanns (IJ1-1 ” ceui, IJI-6 ceui, IJI-6 kposi). I]eit memood diacnocmuxu,
AKULL BIOPIZHAEMbCA 8I0 36UYAUHUX pecpeCiUHUX Memodis, 0a3yemMbCs HA 3ACMOCYBAHHI KIACMEPHUX MA KAACUDIKAYIitiHUX
memodis Data Mining, nadae smozy écmanosniosamu 6zaemoss’ 30k misxe oiaznozom COVID-19 cepednvoi msasckocmi ma
2nomepynonepumom, wo marigecmye uepes 1 pix.

Knrwuoesi cnosa: znomepynonedpum; manipecmayis; knacmepusayis; Kosio-19; IJI-1 B; 1JI-6; 1JI-10.

BaXKKOCTI, K1 BUSBISIIOTH uepe3 1 pik. Jlyke gacto Taxi
3MiHH BUSABISIFOTBCS Briepine [7, 19, 24].

Crnig BiI3HAYMTH, NIO MICJs BaXXKOTO Mepediry
COVID-19 y Hupkax 3HaXO/sITh ypaKeHHS IHTEPCTHULIIIO,
3 IJTMHOM Yacy JO€JHYIOTHCS TAKOXK 1 [TIOMEPYIISIPHi 3MiHU
[2, 24]. Ane siki came 3MiHU TIepEeBaXKalOTh Y MAIiEHTIB
micist COVID-19 cepennpoi Baskkocti? I1po 11e ogHo3HaY-
HOI BIJIITOBI/II Ha CHOIOAHI IIOKH 1[0 HEMAE.

3HauHy 3aIiKaBJICHICTh BUKJIUKAE BIPOTITHICTH Ma-
Higpecrarii rmomepyinonedpury (I'H) uepes 1 pik micst

BeTtyn

Ha cworomui gocnimpkeno, mo Bipyc COVID-19 e uu-
TOTOKCHYHHUM 1 BUKJIMKAE TPSIME TTOLIKOKEHHS SHIIOTEITIFO
Ta TyOynsapHoro emitenito [2, 8, 16, 18]. Jluxomanka, 6:1t0-
BOTA, Jiapes, HU3bKUI apTepiajbHHUIA THCK, a TAKOXK IIOK,
CIPUYUHSIOTH Tirmorepdys3iro HUPOK i, IK HACIIIOK, TOCTpe
YILIKO/DKEHHST HUpOK [2, 6, 11, 15, 17, 20]. Buacnigok Hup-
KOBOT KaTacTpO(u TAaKOr0 TUITY 3BUYAWHO CJIiJT O4iKyBaTH
MPOJOBKCHHSI TATOJIOTTYHOTO Tpolecy B Hupkax. Came

TyT Masa Mmictie Bucoka akruBHicth COVID-19, i e mano
YIIKODKYIOUHH BIUTUB Ha HUPKH SIK IPSIMHUI BipyCHHH, Tak
1 orocepeIKOBaHMH Yepe3 MOPYIICHHS] IMyHHUX MEXaHi3-
MiB, 30KpeMa IIUTOKIHOBUH mTopM. [Ipo Takuii MexaHi3m
YIIKOMKCHHS HUPOK ITOB1IOMIIIOT YHACIICHHI JIITepaTypHi
JUKeperia 3a pe3ysibTaTaMu MPOBECHUX Jocipkens [9, 10,
12, 21]. 3a ocraHHii yac y HayKOBill MeAWYHI# TiTeparypi
3’ SIBJISIFOTHCS! TIOBIZIOMIICHHSI TIPO MOSIBY BiJICTPOUCHHUX T1a-
TOJOTriYHKUX 3MiH y Hupkax micist COVID-19 cepennboi
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COVID-19 cepeannoi Bakkocti [10, 13, 14, 25].

MeTor0 poboTH OYII0 AOCITIIUTH MOKIIUBUN B3a€MO-
38’5130k Mk COVID-19 cepennboi BaxkkocTi Ta MaHidec-
Tali€l0 NIOMEPYJIOHEPPUTY.

MaTtepianu i meTogmn gocnigkeHHs
VY mocnimKeHH] MpUiMad y9acTh 25 MaIi€HTIB 3 Xpo-
Hiunum miomepysnonedpurom (XITH) I-11 cranii, siki xBo-
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pinu Ha COVID-19 cepennpoi TspkkocTi 1 pik Tomy; 27 na-
1ienTis, siki xBopinu COVID-19 cepennpoi TsoxkocTi 1 pik
tomy 6e3 I'H Ta 20 3n10poBux oci0, siki He Majay B aHaMHe31
mepenecenuit COVID-19.

[pu npoBeeHHi A0 CTiKEHHS OyII0 TOTprMaHO [ eIb-
CIHCBKOI IeKmapariii Ta miamucano iHpOopMOBaHi 3rO/U Bij
yCiX yYaCHHUKIB.

Juist mociipKeHHS allieHTiB OyI0 BUKOPUCTAHO CTaH-
JapTHI HePOJIOTIYHI METOAN TOCTIPKEHHS, SIKi 0a3yI0ThCs
Ha aJIalTOBAaHMX KJIIHIYHUX HACTAHOBAX Ta YHI()IKOBAHOMY
nipoTokoti. [Tartiearam GyIo 3acTOCOBAHO TaKOXK CTIeTiaIbHI
METOJIH IOCITIJDKEHHSI, 30KpeMa BU3HAYCHHSI HACTYITHHX I10-
Ka3HUKiB: iHTepneiikin (1J1) LJI-1, 1J1-6, 1JI-10 kposi Ta ceui
IMyHO(EpMEHTHUM METOJIOM 3a JIOTIOMOTOI0 aHallizaropa
Stat Fax-303, 3Bakarouu Ha pe3yiabTaTH JOCIiKCHb, K1
BKa3yIOTh Ha POJb JaHUX MapKepiB Ul PaHHbOTO BH3HA-
YEHHSI IPOTPECyIoUoro xapakrepy mnepediry XXH.

st BUsiBNeHHS (aKkTOPiB MPOTHO3yBaHHS MaHi(ec-
tarii ['H y mamienTis, siki xBopimun COVID-19 cepennpoi
TSOKKOCTI 1 pik TOMy, 3acTOCyBasi KIacTEpHI Ta KIlacH-
¢ikaniiini metogau Data Mining [5, 22, 25]. 3pificaniu
KJIacTepH3anito 00’ €KTiB 32 MHOKHHOIO BUIIE3a3HAYCHUX
MHOKMH YMHHHKIB HA TPH KJIACTEPH TA BU3HAYMIN BMICT
JIAaHUX KJIacTepiB. SIKIIO OMH Ki1acTep Mpe3eHTye 3/10po-
Bux moneit 06e3 anamuesy COVID-19, npyrwii — nami€eHTiB,
sxi xBopimn COVID-19 cepennboi TskkocTi 1 pik Tomy

6e3 I'H, a Tperiit — marienTiB 3 xporiuaum ['H -1 cranii,
siki xBopiin COVID-19 cepennpoi TsxkocTi 1 pik Tomy,
11e Ma€ OyTH MiATBEPIKCHHSIM 3aIPOIIOHOBAHOT TIIOTE3H.
et knacudikariitanii aHai3 omoMarae BUSBUTH 3HATY-
IicTh GaKTOPIB T4 IPUHHATH PIILICHHS JJISl 1iarHOCTHKH
I'H. Mu BuBYMIM MOKIIHBI B3aemMo3B’si3ku Mixk COVID-19
cepennboi TspkkocTi Ta I'H. st iboro Gyito 3acTrocoBaHo
TP Pi3HUX METOJM KJlacTepu3allii, siki MaroTh 0azy abco-
JFOTHO Pi3HUX MaTeMaTHYHUX TEOPii: KIACHYHUIT METOA
k-cepenix, kaptu KoxoHeHa (HelipoHHI Mepesxi), HeUiTKi
k-cepemui (Heuitka sorika) [22, 25].

JHocunikenss BukoHani y pamkax H/AP kadenpu BHy-
TPIIIHBO! MEUITMHN ByKOBHHCHKOTO AEPyKaBHOTO MEIITIHOTO
yHiBepcuTeTy «KITHIYHO-TIaTOreHeTHYHE 00T pyHTYBaHHS JIH-
(bepeHLiiI0BaHOTO JIKYBaHHSI XBOPUX 3 TIO€THAHOIO M1aTOJIO-
riero BHyTpimHix opraxis» (0122U002209 02.2022-12.2026).

Pe3ynbTraTy gocnigKeHHs Ta ix 06roBopeHHs

[pu nocnimxenni 1JI-1 N 1J1-6, IJI-10 xposi Ta ceui BU-
SIBJICHO, 1110 X MOKa3HUKHU BIPOT1IHO BIIPIZHSINCS MIXK TPy-
nmamu marfieHTiB. Lle ToBomuTh 3HAYHE ITiIBUIIICHHS BMICTY
U-1, 1J1-6 Ta 3umwkenns Bmicty 1J1-10 kpoBi Ta ceui y narii-
enTiB 3 xpoHiuauM ['H, sxi xBopimu COVID-19 cepemnpoi
spkkocTi 1 pik Tomy (p<0,05), ta 3umkennst 1JI-10 Tinbku
y KpOBI MaitieHTiB, siki xBopian COVID-19 cepentboi Tsk-
kocri 1 pik Tomy 6e3 possutky ['H (p<0,05) (Ta6m.l).

Tabnuus 1

Moka3sHuku II1-16, I1-6, I1-10 kpoBi Ta cevi y nauieHTiB, siki nepeHecnu COVID-19 cepegHboi TsbkkocTi (M+m, n) (nr/mn)

MoKasHUKM 3poposi 6e3 aHamHe3y Bes 'H 3 XpOoHiyHum H
COVID-19 (n=20) (n=27) (n=25)
IN-1, kpoei 83,93+2,03 97;)13; %’525* 119,p2<20i,ggw
I11-1; ceui 4,95+1,95 43332059 . 19556—%515 -
I11-6 Kposi 8,2140,95 s s
I1N-6 ceui 2,45+0,65 Zsjoi%s > 32’21(;,0623*/\
I1-10 kposi 201,04+3,42 104;2?55’21* Sl'gigfdgsm
IN-10 ceui 10,57+1,86 9’335,%52 - 6'8p7:ol,6351*A

lMpumimku: * — docmosipHicmb y MopieHsIHHI 3 2pynot 300posux ocib

N — docmosipHicmb y MopieHsIHHI 3 epyroto 6e3 MH

Bucokuii pisensb 1JI-6 kpogi (p<0,05) y marienris 6e3
I'H, sixi nepenecin COVID-19 cepequboi TSHKKOCTI, MOXKeE
I0Ka3yBaTH Ha MPOJOBKEHHS 3allaJIeHHs] Y1 IMyHHOT'0 3a-
nanenss, mo cnpuunaue COVID-19, i ue norpedye Bu-
BueHHs. Aje nokasHuku 1JI-6 ceui y wiit rpymni He Biapis-
wstucst Big Hopmu (p>0,05). Te x BiaOyBaocs i 3 BMiCTOM
IJ'I-lB, asie y MeHIii Mipi, To6To skmo Bmict 1JI-6 kpoBi
y xBopux micist COVID-19 6e3 I'H 3pocras ynsiui, To pi-
BEHb I.]'[-lﬁ Tinbku Ha 18 %.

Hocunimkenns nokaznukis 1J1-10 kpoBi nokazanu 3uHa-
YHE 3HIKEHHS 1X piBHIB y mauieHTiB 3 I'H, siki xBopinu
COVID-19 cepenHboi TSKKOCTI 000X 10CITIIKYBaHUX
rpymn, ajne pisens 1JI-10 xpoBi y nmanieHTiB 6e3 giarHoc-
toBanoro ['H, OyB 3na4qno BumM (p>0,05) (tabnuus 1).

Pesynbrary KJ1acTepHOTO aHasli3y IPOAEMOHCTPYBAIIH
HACTYITHHUIA PO3MOJLT Mali€eHTiB (Tadi. 2).

Bci 310poBi narieHTH MOTpanuiIv B OKPEMUH KiacTep
(xmactep 0). Mu oTprMalTi BUCHOBKH yCiX TPhOX METO/IIB
kjacrepusauii. Ane B aiarmoctyBansi ['H Ta rpynu 6e3
I'H, sixi xBopinu COVID-19 cniocTtepirasiucs BigMiHHOCTI.

[Tpu noGynosi kapt KoxoHeHa narieHTy, y sSiKux Oyio
miarsocrtoBaHo ['H, morpanuim B okpeMuii kiactep (Kiacrep
«2»). Hawri manientu 6e3 I'H, ski xeopinu COVID-19 (27
0ci0), 3riaHo KapT KoxoHeHa, B OCHOBHOMY MOTPAITHITH B KJTac-
tep «1» (21 mauienr). Hesiki 3 Hux (6 oci6) knacudikoBati sk
TaKi, 110 HAIEXKATh JI0 KJIacTepy «2». TakiuM uiHOM, 11l 0co0n
TMOBHHHI Maty o3Haku [ 'H, xoua y HUX KJIiHIYHO HE iarHocTo-
BaHo ['H, a Bizomo Tinbky, 110 Bouu xBopiim Ha COVID-19
CepeHbOI TSHKKOCTI. [le 03Havae, 1o Taki malieHTy 3Haxo-
JATHCS B TPy pH3UKY 1110710 po3BuTKy I'H. Takuii anani3 nae
mincraBu Beakatd, 1o COVID-19 cepenHboi TSHKKOCTI MOKe
MaTd 03HaKH (aKTopy, 1o cripuurHsie MaHidecrariito ['H.
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Tabnuus 2
Pesynbratn knacudikauinHoro aHanisy 3a MeToaoM HEMPOHHUX MeEpPEeX
pynu 0BCTEXEHMX NALEHTIB 3 peanbHUMU AiarHo3amu
KnacudikosaHo
PAKTUYHO 3p0poBi Bes 'H 3TH Pasom
340poBi 20 20
BesMH 27 27
3MH 25 25
Pa3om 20 27 25 72
Kapta KoxoHeHa
KnacudikoBaHo
PAKTUYHO 340poBi Bbes 'H 3TH Pa3om
340poBi 20 20
Bes H 21 21
3TH 31 31
Paszom 20 21 31 72
k-cepepHi (HeviTka knacTepuaawis)
KnacudikosaHo
SAKTNYHO 3p0opos.i Bes'H 3TH Pasom
300poBi 20 20
Bes 'H 20 20
3IMH 1 31 32
Pa3om 20 21 31 72

Pesynbratu knactepusanii Mmerogamu K-cepenHix ta
HeuiTKOI KiacTepu3anii mokaszajal OHAKOBI Pe3yJbTaTh
HAJISKHOCTI JI0 KJacTepiB. AJe 1aHl bOTO METOIY JEIIO
BIJPI3HAIOTHCA BiJ] IonepenHix meroxis. Binomo, mo 27
oci6 xBopim COVID-19 cepennboi TSKKOCTI, ajlie y HAX
He BusiBeHO o3Haku ['H, ane 6 BigHeceHO 10 Kiactepy
«2». Y npyromy KJlacTepi TaKoX CIIOCTEpIraeThbesi HEBif-
MOBIHICTH — 1 XBOPOTO BiIHECEHO JI0 KiacTepy «1», To0To
JI0 TaIli€eHTiB, mo He MaroTh ['H. Lle Bka3ye Ha Te, o Mexka
mix knacrepamu ['H ta 6e3 I'H (miciss COVID-19) e nerio
po3muToro. Le nae Ham mpaBo BBaXKaTH, B SIKIACH Mipi, IO
COVID-19 cepennboi TSHKKOCTI MOXKE ITPOBOKYBATH BU-
nuxHenHst ['H. I1pu ananisi metoay HewiTKoi Kitactepusa-
11, SIKIIO JUIsS HOBOT'O XBOPOTO

u, = 0,02

orpumanu Taki aani: py = 0,95 p, = 0,08 — ue cnissin-
HOCHUTBhCA 3 KiactepoM «0» Ha 95 % Ta 3HaYMTH, 110 J0-
CJIIJPKYBAHHH € 3710pPOBUM.

V Bunazaky p, = 0,41 -p = 0,01‘ u, = 0,55, ue cnis-
BifIHOCHThCA 3 HanexHicTio 10 ['H (kmactep «2»), HaBiTh
SIKIO MAaLi€HT GOPMaIbHO HAJICKHUTH JI0 Kiactepy «1».
Lle o3Havae, 10 B [OAANIBIIOMY Y JaHOTO Malli€EHTa MOXKHA
Oyne niarHocrysaru ['H.

Meronuka KiacTepu3allii Ja€ 3MOry IiJATBEPIUTH 3B’ s1-
30k Mixk COVID-19 cepennboi Tsoxkocti Ta 'H. Aue 1ie e
O3Hauae, 110 11 METO/MKa BU3HAYA€ MPaBUJIa CITiBBiHO-
IICHHS HOBMX XBOPHUX Ta HAJIEKHOCTI iX JI0 THX 4 1HIINX
Kiactepis. Lle He 1a€ MOXKITMBOCTI IPOBOANTH MOTIEPETHIO
JlarHOCTHKY 0e3 BBeZeHHsI iHpOopMaLiiHUX CHCTEM, B SIKI
3amporpamMoBaHO 3a3Ha4YcHI METOH KiacTepusarii. Bu-
XOJISTYM 3 1IbOTO, LI MpaBUiIa MOXKYTh OyTH 1OOyI0BaHI
y BUINISIIL «JIepeB pillleHb», SIKi MOXKYTh OyTH OTpHUMaHi
3a JIONOMOTOI0 Kiiacu(ikaiifHOro aHaizy HeWPOHHUMHU
MepeKaMH.
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«JlepeBa pilieHb» IPEJCTaBIIAIOTh IIPaBHIIa B iepapxid-
Hill CTPYKTYPI, IO € TOCIIIIOBHUMH, JI€ KOXXHOMY 3 00’ €K-
TIB BIJIIIOBIIA€ TUIBKH OIUH BY30JI, SIKUH Ja€ pirneHHs. s
uporo mu Bukopuctanu metonq CART (Classification and
Regression Tree). Meton CART —11e anroputm no0dynosu
OiHapHOTO JiepeBa pillieHb (AUXOTOMIUHOT Kiacudikaiii-
HOT Mozeni). Y [bOMY anrOpUTMi KOXKEH By301 JepeBa
pimeHp Mae ABOX Hamaakis. [IpaBuio, mo chopmoBane
y BY3IIi, BIIIIOBIJTHO JTO KO>)KHOTO KPOKY ITOOYIOBH JIepeBa,
TIOAIIJIsIE 3a/JaHy MHOXHMHY TIPHKJIa/IiB Ha JB1 YACTHHH. Ha-
manok RIGHT —yactuHa, B sIKili BUKOHYETHCS TIPABUIIO
ta Haranok LEFT —vactuna, B siKiil mpaBUIIO HE BUKOHY-
eTbest. i1 BHOOpY ONTUMAIEHOTO MpaBHila KOPUCTYIOTHCS
(yHKIII€I0 OIIHKH SIKOCTI po30uTTa. OTXKE, HEHpPOHHI Me-
PeXi peari3yroTh JaHUI METOI.

«BXigHi» mapaMeTpu —IIe € Ti caMi YHHHUKHU, KBUXI]-
HUI» — € HOMep Kiactepy. Tak, A7t BCTaHOBJICHHS PABHII
OyI10 rpoBe/IeHO KiacudikaniiHuil aHai3 it TphOX BU-
X1JIHAX TIONIB: (paKTHYHUH iarHO3, KJIAcTep 3TiIHO KapT
KoxoneHa, knacrep 3rigHo K-cepennix (HewiTkoi KiacTe-
pusarii). 3 Taba. 3 BUIHO, 10 y MEPIINX 2-X BHUIAJAKAX
HEHpOHHA MepeXka IMOBHICTIO MOXe Kiacu(ikyBaTu Ha-
JIEKHICTH JIOCIIJHKYBAHOTO JI0 TOTO YH 1HIIOTO KJIacTepy.
VY BUMaJKy HEYITKOI KiIacTepu3alii MU 0a4uMO TLTBKU
OJIHY TIOMIJIKY HEHPOHHOT Mepexi (BiqHECCHHS malieHTa
3 I'H 10 nepuioro knacrepy).

BpaxoByroun BH3HaU€HY TOUHICTH Pe3y/IbTaTiB, MOX-
JIMBUM € TIPEJICTaBICHHS «JIepeBa PillIeHb» Ta BU3HAYCHHS
3HAYMMOCT] YNHHUKIB JUIsl BCTAHOBJICHHS JiarHosy. Y mep-
oMy Bunanky (kiaacudikaris GpakTHUHUX AiarHo3iB) 3Ha-
YUMUM € HacTynHuH YnHHUK: 1JI-6 ceui.

«JlepeBo pileHp» IpeIcTaBICHE B TAOMHII 3:

[Ticns npoBeneHHs KilacTepu3aii 3a 101MoMororw Me-
Toxy kapT KoxoHeHa oniep>kaHo Taki Kiacudikariiiai mpa-
Buna (tabmuws 4):
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Ta6bnuusa 3
«[lepeBoO pilleHb»
[HiarHo3 111-6 cevi, nr/mn
300pos.i 171-6 ceui <2,451
bes H I1-6 cevi < 4,294
5! 4,294< I1N-6 ceui < 32,261
Tabnuus 4
KnacudikauinHi npaBuna.
[iarHo3 IJ1-1, cevi nr/mn, 1J1-6 cevi nr/mn, 1J1-6 kposi nr/mn
300poBi IN-1, cevi <4,951
8,212< IJ1-6 kposi < 28,032
Bes H 1J1-6 cevi <31,931
1J1-1, cevi < 17,511
rH I11-6 ceui< 4,294
4,294< I11-6 ceui < 32,261

Tloka3HukH, 1110 MAFOTE 3HAYCHHS. IJ'[-l'3 ceui, 1JI-6 ceul,
1JI-6 xpoBi. 3BigcH BUAHO, IO MpaBHiIA IS XapaKTepH-
CTHKH 3JI0POBOTO MAIliEHTA CHIBIANAIOTh. A BIJIMIHHICTH
criocTepiraerses 3a nmokasHukoM 1J1-6 kposi.

[Tpu BHKOpHCTAaHHI HEWITKOI KJlacTepHu3alii pileHHs
BIJIPI3HSAETHCS BiJl MOMEPEIHIX PIllIeHb, 1€ TIOAAHO B Ta-
Ol 5.

Tabnuusa 5

BukopucTaHHsa HeuiTKOI Knactepu3aauii

[LiarHo3

I11-1, cevi nr/mn, IJ1-6 cedi nr/mn

300poBi

1J1-1, cevi <4,951

bes NH

4,951< IJ1-1  cevi < 17,511
1J1-6 ceui <31,931

H

IJ'I-cheqi > 17,511
4,294< |J1-6 ceui < 32,261

OcHOBHU (QaKTop, SIKUH XapaKTepu3ye HaJICKHICTh
Tali€eHTa 70 KIacTepy 3/10pOBUX € — I.T[-lB cedi 3 OJJHAaKO-
BOIO TIOPOTOBOIO BEJIMYMHOIO, ajie (hakTop, IKMH BU3HAYAE
HAJISKHICTB JI0 THITY 3aXBoproBaHHs € Gakrop 1JI-6 ceui.

BucHoBoK

[Tpu BUKOpHCTAHHI IaHUX TAOIHI MOYKE Oy TH MOXKIIH-
BHM TIOTICPE/IHIN aHaIi3 Ta HOBUI METO/I iarHOCTYBaHHS
(axTopis nporHo3y Manidecrarii ['H y nmarieHTis, siki me-
pexsopinn Ha COVID-19, uepe3 1 pik.

VY KiiHIYHI pakTUIll MOXe OyTH BUKOPHCTaHUI Me-
TOJ KJIACTEPHOTO Ta Ki1acu(pikaniifHOro aHami3y, SKUH
BH3HAYa€ OCHOBHI YMHHMKH JUIS JIarHOCTUKH Ta ITPOTHO-
3yBaHHS (IH-lﬁceqi, 1J1-6 ceui, IJT-6 kposi). Leit meTo i-
ArHOCTHKH, SIKUH BIAPI3HSIETHCS BiJ] 3BUYAHHUX perpeciii-
HUX METOJIB, 0a3yeThCsl Ha 3aCTOCYBaHHI KJIIACTCPHHUX Ta
knacudikaniiaux meroais Data Mining, qae MoxuBicTh
BCTAHOBJIFOBATH B3a€MO03B’ 5130k Mix aiaraozom COVID-19
cepenuboi TsokkocTi Ta I'H, mo manidectye gepes 1 pik.

NMiTepatypa.

[Ipu inTErpyBaHHI X METOJIB B Cy4acHi J1arHOCTHYHI
CHUCTEMH MOXIJIMBHM CTaHE BUPIIICHHS BaYKJIMBOI IPO-
OJIeMU OXOPOHH 370POB’SI — MiBUIICHHS €(DEKTUBHOCTI
JIIarHOCTHKH Ta IIPOTHO3YBaHHS XBOPOO HUPOK.

MNepcnekTuBm noaanbLUINX AOCHiAXeHb

B nopanbioMy 1iiaHy€eThesl BUBUUTH €()EKTUBHICTD
MPOTHO3yBaHHs MaHiecTalii XBOpoO HUPOK 32 JIETKOTO
nepebiry COVID-19.

®diHaHcyBaHHA. DiHAHCOBOT MIATPUMKH 32 MOAAHY
CTaTTIO aBTOPH HE OTPUMYBAJIH BiJl )KOJHOT OpraHi3arii.

KoHdpnikT iHTepeciB: BixcyrHiii.

IHdpopmaLifa Npo BHECOK KOXXHOIO y4aCHUKa:

3y6 JI. O. — KOHLEMIIIST JOCITIIKCHHS.

['op6an b. B. —30ip kiiHIYHOrO Marepiaiy, aHai3 OTpu-
MaHHX JIaHUX, CTATUCTUYHA 00pOOKa Marepiajty, BACHOBKH.
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MARKERS FOR PREDICTING THE MANIFESTATION OF GLOMERULONEPHRITIS
IN PATIENTS AFTER COVID

B. Horban, L. Zub

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary.

Recently, there have been reports in the scientific-medical literature about the occurrence of renal pathology after COVID-19 of
moderate severity, detected 1 year after this viral infection. Often such changes are detected for the first time. It is now known that
after a severe course of COVID-19, interstitial lesions are found in the kidneys, and glomerular changes are added over time. Today,
there is no clear answer as to which changes predominate in patients with moderate COVID-19. Of great interest is the probability of
glomerulonephritis manifestation 1 year after moderate COVID-19.

The aim of the study was to identify a possible relationship between moderate COVID-19 and the manifestation of glomerulonephritis.

Materials and methods. We studied 25 patients with stage I-11 chronic glomerulonephritis (GN) who had moderate COVID-19
1 year ago, 27 patients who had moderate COVID 1 year ago without the onset of glomerulonephritis, and 20 healthy people with no
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history of COVID-19. Cluster and classification methods of data mining, enzyme-linked immunosorbent assay were used to study the
levels of IL-1 B, IL-6, IL-10 in blood and urine. We investigated possible relationships between moderate-severe COVID-19 and the
manifestation of glomerulonephritis. For this purpose, three different clustering methods were used, which are based on completely
different mathematical theories: the classical method of k-means, Kohonen maps (neural networks), fuzzy k-means (fuzzy logic).

The research was carried out within the framework of the National Research Council of the Department of Internal Medicine of
Bukovyna State Medical University «Clinical-pathogenetic justification of differentiated treatment of patients with combined pathology
of internal organs» (0122U002209 02.2022-12.2026).

Results. A significant increase in the content of IL-1f (p<0.05), IL-6 (p<0.05) and a decrease in the content of IL-10 in blood and
urine (p<0.05) were found in patients with chronic glomerulonephritis who were sick with COVID-19 of moderate severity 1 year ago
(p<0. 05), and a decrease in the level of IL-10 only in blood in patients who had COVID-19 of moderate severity 1 year ago without
further development of glomerulonephritis (p<0.05). The clustering technique confirmed the association between moderate COVID-19
and glomerulonephritis. Significant indicators were found: IL-1p in urine, IL-6 in urine, IL-6 in blood. The main factor that characterizes
the patient’s belonging to the healthy cluster is urine IL-1p with the same threshold —4.953< urine IL-1p < 9.431, but the factor that
determines the belonging to the disease type is urine IL-6 factor (urine 1L-6> 0.994). Such an analysis gives reason to believe that
COVID-19 of moderate severity may have signs of a factor causing the manifestation of glomerulonephritis.

Conclusion. In clinical practice, the method of clustering and classification analysis can be used to determine the main factors for
diagnosis and prognosis (urine IL-1p, urine IL-6, blood IL-6). This diagnostic method, which differs from the usual regression methods,
is based on the application of clustering and classification methods of data mining and allows to establish the relationship between the
diagnosis of COVID-19 of moderate severity and glomerulonephritis manifesting after 1 year.

Key words: Glomerulonephritis; Manifestation; Clustering; Covid-19, IL-lB, IL-6, IL-10.
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Summary

Cardiovascular disease (CVD) is one of the leading causes of death worldwide, and arterial hypertension (AH) is the strongest
risk factor for its development. The problem of hypertension is also relevant during pregnancy, as high blood pressure can be
dangerous for both the mother and the fetus, causing pre-eclampsia and premature birth. According to recent data, the number of
patients with hypertension will increase. Because of the polygenic and multifactorial nature of the therapeutic response to drugs,
further research in this area is needed to provide evidence-based guidelines for clinicians to optimize antihypertensive therapy.

The purpose of this review was to summarize information from scientific publications, meta-analyses, guidelines for the
years 2018-2023 regarding variants in genes that affect the metabolism of different classes of drugs used in the treatment of
hypertension, including during pregnancy, and related to the development of AH.

The pathogenesis of hypertension is based on both a decrease in vasodilatation and an increase in circulating blood volume.
Arterial stiffhess leads to a decrease in vasodilation, and water and sodium retention leads to an increase in blood volume.
Additional factors such as the renin-angiotensin-aldosterone system, the sympathetic nervous system, and gene variants affect
both vasodilation and blood volume. In addition, there are complex interactions among these factors. As an innate factor, gene
variants can affect all of the above simultaneously.

The American Heart Association (AHA) and European Society of Cardiology (ESC) guidelines recommend the use of
medications from the following 5 classes: diuretics, calcium channel blockers (CCBs), beta-adrenergic receptor blockers (beta-
blockers), angiotensin-converting enzyme inhibitors, and angiotensin 1l receptor blockers.

The studies included in this review used two main approaches: candidate gene analysis and genome-wide association
analysis. The polygenic nature of hypertension greatly complicates the search for clinically relevant variants and relationships
between individual genes and response to medications used to treat hypertension in different ethnic groups.

Candidate genes that may influence the risk of hypertension include voltage-dependent calcium channel genes (CACNA1A,
CACNALC, CACNALS, and CACNB2), NEDDAL, ADD1, and miR. A number of genetic polymorphisms are associated with both
the influence on the development of arterial hypertension and the response to treatment — eNOS, TRIB3, CYP, POR, ADRBL,
ADRB?2, ACE. When treating pregnant women with hypertension, the efficacy of the antihypertensive agent must be balanced
against the risk to the fetus. Initial antihypertensive therapy should include an acceptable first-line agent.

The development of a pharmacogenomic strategy to select the most effective and well tolerated drug treatment regimen for
hypertension is of paramount importance, as it will lead to a lower number of drugs required per patient and better blood pressure
control, help prevent cardiovascular and renal complications, and improve quality and length of life.

Key words: Arterial Hypertension; Risk Genes for Arterial Hypertension; Pharmacogenetics of Hypotensive Drugs;
Pregnant Women.

Relevance of the topic

Cardiovascular disease (CVD) is a leading cause
of death worldwide, and arterial hypertension (AH) is
one of the strongest risk factors for its development [1].
The problem of hypertension is also relevant during
pregnancy, as high blood pressure can be dangerous for
both the mother and the fetus, causing pre-eclampsia and
preterm delivery. According to the latest data, the number
of patients with hypertension will increase and by 2025 it
will be observed in about 1.5 billion people, but a large
number of cases of hypertension remain undiagnosed
[2]. Therefore, improving the clinical effectiveness of
hypertension control through pharmacogenetic testing
is desirable and important. This is supported by a large-
scale study by Xiao et al, which showed that personalized
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treatment of patients with AH based on pharmacogenetic
testing is a more effective strategy [3].

Previously, hypertension was defined as a blood
pressure greater than 140 mm Hg (systolic, SBP) and
greater than 90 mm Hg (diastolic, DBP), but current
recommendations have changed the values to 130 and 80
mmHg, respectively. Heart rate (HR) should be within
72 beats/min [4]. Hypertension has no symptoms, but
it destroys blood vessels over time, which is why it is
often called the «silent killer». The rate of undiagnosed
and uncontrolled hypertension is associated with the
frequent absence of its distinct clinical manifestations,
low treatment efficiency and possible adverse reactions
to drug components. According to the results of several
genome-wide association studies (GWAS), genetic factors
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are associated not only with elevated blood pressure (BP),
but also with interindividual variability in response to
treatment [5, 6], which is consistent with the well-known
mosaic theory proposed by I. Page in 1979 and later
modified [7]. Because of the multigenic nature of AH,
a single locus cannot be used as a relevant clinical target for
all individuals, and interactions between multiple loci need
to be evaluated. After conducting several GWAS, single
nucleotide polymorphisms (SNPs) have been identified
that are associated with hypertension and correlated with
the efficacy and adverse effects of antihypertensive drugs,
but due to the polygenic and multifactorial nature of the
therapeutic response to drugs, further studies in this area are
needed to develop reliable recommendations for clinicians
that will help optimize antihypertensive therapy [8].

The aim of this review was to summarize
information from scientific publications, meta-analyses,
recommendations for 2018-2023 regarding variants in
genes that affect the metabolism of various classes of
medications that are used in the treatment of AH, including
during pregnancy, and are associated with the development
of AH.

1. Molecular pathogenesis of hypertension

A mosaic theory has been proposed to explain
the pathogenesis of AH, emphasizing the state of the
vasculature, the level of salt intake, the activation of the
sympathetic nervous system, genetic influences, the gut
microbiome, renal mechanisms, the role of inflammation/
immune responses, and oxidative stress [7, 9, 10].

It can be assumed that the basis of the pathogenesis
of hypertension is both a decrease in vasodilatation
and an increase in the volume of circulating blood.
Arterial stiffness leads to a decrease in vasodilation, and
water and sodium retention leads to an increase in blood
volume. Additional factors such as the renin-angiotensin-
aldosterone system, the sympathetic nervous system, and
gene variants affect both vasodilation and blood volume.
In addition, there are complex interactions among these
factors. As an innate factor, gene variants can affect all of
the above simultaneously [11].

2. Drugs for the treatment of hypertension

The American Heart Association (AHA) and European
Society of Cardiology (ESC) guidelines recommend
the use of drugs from the following 5 classes: diuretics,
calcium channel blockers (CCBs), beta-adrenergic receptor
blockers (beta-blockers), angiotensin-converting enzyme
(ACE) inhibitors, and angiotensin Il receptor blockers
(ARBs) [12, 13]. The AHA notes the superiority of the
thiazide diuretic chlorthalidone over other diuretics
because this drug has been used in many randomized
clinical trials. Both guidelines recommend combination
therapy for most adults with hypertension and do not
recommend concomitant use of ACE inhibitors and ARBs.

In the ESC guidelines, B-blockers are considered
first-line antihypertensive drugs in patients with specific
indications for their use, because compared with other
antihypertensive drugs, B-blockers are generally equivalent
in the prevention of major cardiovascular disease, except
for a lower efficacy in the prevention of stroke. Therefore,

their use is recommended primarily for specific (mainly
cardiologic) indications and in pregnant women or women
planning to become pregnant [14].

CCBs are drugs that bind to and block mainly L-type
calcium channels on smooth muscle cells of the heart
and blood vessels [1]. They prevent calcium ions from
entering the vascular smooth muscle, resulting in muscle
relaxation and vasodilation, as well as a decrease in
vascular resistance and, consequently, a decrease in
blood pressure. The renin-angiotensin system affects
blood pressure and sodium homeostasis through actions
coordinated by combined mechanisms in the kidney,
cardiovascular system, and central nervous system. The
actions of the renin-angiotensin system are mediated by the
renin-linked conversion of angiotensinogen to angiotensin
I, which is further cleaved by ACE to form angiotensin 1l
(Ang 11). Ang 11, the final effector of the system, stimulates
angiotensin Il type 1 receptors (AT1R) located in the
vasculature, kidney, and central nervous system, resulting
in vasoconstriction, sodium reabsorption, and increased
sympathetic tone. As mentioned above, two different
classes of drugs that affect the renin-angiotensin system are
prescribed to control hypertension, namely ACE inhibitors,
which prevent the formation of Ang I1, and ARBs, which
bind to the AT1R and antagonize the action of Ang II.

Diuretics, especially thiazide and thiazide-like
diuretics, are the first-line treatment for most patients with
hypertension [2]. The thiazide diuretic hydrochlorothiazide
inhibits the sodium chloride cotransporter expressed in
the distal convoluted tubule of the nephron. The initial
antihypertensive effect of these drugs includes an increase
in natriuresis and a decrease in extracellular volume, leading
to a decrease in cardiac output. In addition, these drugs have
a long-term effect due to a decrease in vascular resistance,
probably as a result of suppression of the sympathetic
nervous system and/or the renin-angiotensin system.

3. Study of candidate genes for the risk of AH
developing

\oltage-gated calcium channels (VCCs) mediate the
influx of calcium ions into cells to cause vascular smooth
muscle contraction, neurotransmitter or hormone release,
and gene expression. These channels are a multiprotein
complex consisting of different subunits, including al, f,
a2/d and y. The activity of VCC is mainly controlled by
the pore-forming subunit al, which is the target of calcium
channel blockers, and can be divided into different types,
such as alA, alB, alC, alD, alE. and 1S [15]. In the
study by Huang et al., variants were selected from genes
encoding alpha 1A (CACNAZ1A), alpha 1C (CACNA1C),
alpha 1S (CACNALS), and beta (CACNB2) subunits.
According to the results of the above study, variants of
these genes were associated with the development of
hypertension, namely CACNALS (rs2365293), CACNB2
(rs17539088), CACNB2 (rs16917217), CACNB2
(rs61839222), and CACNAL1A (rs10425859), which
deserve attention in future studies [15]. In another study,
hypertension in Han was associated with ACE I/D and
ADRB11165G > C gene variants [16].

NEDDA4L (neuronal precursor cell expressed
developmentally down-regulated gene 4-like) is
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considered a candidate gene for hypertension through
regulation of ubiquitination of epithelial sodium channels.
Ubiquitination is a common post-translational modification
of proteins that involves the addition of ubiquitin, a small,
highly conserved protein, to substrate proteins, leading to
either their degradation in proteasomes or their cleavage
in lysosomes. Ubiquitin is covalently attached at its
C-terminus to specific lysine residues on the target protein,
a process mediated by the sequential action of three types
of enzymes: E1 ubiquitin-activating enzymes, E2 ubiquitin-
conjugating enzymes, and E3 ubiquitin ligases. A study by
Mohammed et al [17] identified Nedd4-2 (encoded by the
NEDDAL gene) as the first E3 ubiquitin ligase involved
in the ubiquitination of angiotensin-converting enzyme 2
(ACEZ2), a critical component of the compensatory renin-
angiotensin system whose activity is reduced during the
development of AH. The results of this study suggest that
Nedd4-2 may promote the ubiquitination of ACE2, leading
to the development of neurogenic hypertension.

Niu et al. demonstrated that the NEDDAL rs74408486
variant was associated with systolic and diastolic BP
during a low-salt diet, while rs292449 and rs2288775 were
significantly associated with the HR response to a high-
salt diet [18]. In addition, in this study, rs292449 was
significantly associated with the incidence of hypertension
during 14 years of follow-up. In another study, the AA
genotype (rs4149601) was associated with hypertension
in Chinese patients with chronic kidney disease (CKD),
S0 it can be assumed that the A allele (rs4149601) may be
a risk factor for the development of hypertension in CKD
[19]. In the study by Zhao et al. [20], European women
with the AA genotype (rs4149601) were 80 % less likely
to develop early-onset hypertension compared to carriers
of the AG or GG genotypes, so it can be assumed that there
is a significant correlation between the above-mentioned
variant and the early onset of hypertension in Caucasian
women, but further larger studies are needed.

The ADD1 gene encodes one of the adducin subunits
(a-adducin). Adducin modulates the surface expression
of many transporters and ion pumps, and thus regulates
cell signaling and ion transport. Studies have shown that
the contribution of the ADD1 Gly460Trp (rs4961) variant
to the development of hypertension may vary in different
ethnic groups, but meta-analyses have not been able to
reach a consensus on this issue [21]. The ADD1 Gly460Trp
variant was recently demonstrated to be an important
predictor of the development of AH in the Ukrainian
population, but further studies with a larger sample of
participants and consideration of other non-genetic factors
are necessary [22].

Although microRNA (miRNA)-mediated functions
and gene expression regulation have been implicated in
cardiovascular disease susceptibility, the potential impact of
miRNA variants on patients’ susceptibility to hypertension
remains poorly understood. A stratified analysis by Choi
et al [23] showed that miR-200b T>C (rs7549819) and
miR-495 A>C (rs2281611) polymorphisms were associated
with the risk of hypertension, with differences in the levels
of body mass index, fasting blood glucose, high-density
lipoprotein (HDL), and systolic blood pressure. Data from
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this study suggest that the miR-495A>C variant and allelic
combinations (miR-200bT>C/miR-495A>C haplotype)
may increase susceptibility to hypertension in the Korean
population.

4. Candidate genes associated with the risk
of developing hypertension and response to treatment

4.1 Endothelial nitric oxide synthase (eNOS)

It is known that eNOS plays a crucial role in the
regulation of vascular tone and blood pressure [24]. In
addition, it has been found that inhibition of the NOS3
gene in healthy individuals is associated with a decrease
in NO release and an increase in blood pressure [25]. The
NOS3 gene, located on chromosome 7g35-36, contains
26 exons and 25 introns. There are about 10 polymorphic
loci distributed in the promoter, exon and intron of this
gene. In these loci, the most common mutation leading to
amino acid substitutions in mature proteins is the G894T
(or GIlu298Asp rs1799983) variant, in whicha Gto T
substitution results in the replacement of glutamic acid in
exon 7 by aspartic acid at position 298 of the corresponding
amino acid [25]. A decrease in the concentration of NO
produced by eNOS catalysis is associated with a higher
level of BP and may be a consequence of the presence
of the listed genetic variants and their contribution to
endothelial dysfunction and vasopressor effect, hyperplasia
and hypertrophy of smooth muscle cells, affecting the
development of essential AH.

Shi et al. [25] found that the NOS3 polymorphism
(rs1799983) was associated with an increased risk of
hypertension in any genetic model, but further studies are
needed to better understand the relationship between the
eNOS gene variants and AH. Another group of scientists
in their cross-sectional study also found that the T allele of
the rs1799983 variant is associated with hypertension in
Brazilian women [26]. Another confirmation was obtained
by Isordia-Salas et al. determined that the rs1799983
variant and the T allele were positively associated with the
risk of developing essential hypertension in the Mexican
population [27].

Some CCBs, such as nifedipine, have demonstrated
effects on NO bioavailability [28]. Also, according to
data from literary sources, amlodipine can determine
vasodilation by activating eNOS [28]. This drug blocks
the outflow of calcium, deactivating eNOS by regulating
the concentration of Ca?*. In the large-scale GenHAT study
for carriers of rs1799983 and rs3918226, the advantage of
using amlodipine compared to lisinopril was demonstrated
[29]. The authors also recorded an association between
eNOS variants and coronary heart disease (CHT), heart
failure and stroke, which may help guide drug selection
in the future.

It is well known that plasma levels of nitrates, nitrates
and nitrites increase during treatment with ACE inhibitors
and ARBs [30]. Increased NO release during ARB therapy
can be explained by reduced Ang Il activity leading to
increased antioxidant defense and NO bioavailability. It
has been shown that olmesartan can increase NO levels
by approximately 30 % in homozygotes CC for the
T-786C variant (rs2070744) compared to heterozygotes,
and carriers of the C allele may have a better response to
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enalapril and olmesartan [1]. In general, the heterozygous
TC (rs2070744) genotype is more common in those who
respond well to enalapril treatment than in those who
respond poorly [2].

2.2 TRIB3 gene

TRIB3 (tribbles pseudokinase 3) is a cytosolic protein
that binds to protein kinase B (or AKT) and inhibits
its functional activity. It is necessary to remind that
protein kinase B is the main mediator of insulin signaling
processes, which is a key regulator of blood glucose levels
in the body. Therefore, TRIB3 plays an important role in
various cellular processes, such as glucose metabolism,
apoptosis, cell proliferation, etc.

Accumulating results from numerous studies indicate
that some drugs or active substances affect vascular function
by regulating the TRIB3 gene. Thus, homocysteine, which
is largely associated with hypertension, can increase the
expression of the TRIB3 gene, which leads to endothelial
dysfunction [31].

One of the most studied is the missense variant
rs2295490 (251A>G, GIn84Arg or Q84R) in exon 2 of the
TRIB3 gene, where the 84Arg allele is a stronger inhibitor
of AKT compared to the more frequent 84GIn allele. It
was shown that carriers of the AA genotype had a better
antihypertensive effect than carriers of the AG and GG
genotypes after treatment with CCBs such as azelnidipine
and nitrendipine [31]. In the same study, carriers of the AG
and GG genotypes of the TRIB3 gene benefited more from
antihypertensive ARB therapy.

For other options —He et al. demonstrated that carriers
of the CC genotype for the rs6037475 variant of the TRIB3
gene had significantly higher BP and SBP than carriers of
the TT genotype during felodipine therapy [32].

4.3 Cytochrome P450 genes

Cytochromes P450 (CYP) are the family of heme-
containing enzymes that have an oxidation function
and play an important role in the metabolism of many
endogenous and exogenous compounds.

Cytochrome P450 family 3 subfamily A (CYP3A)
enzymes are largely responsible for drug metabolism in
adults, including the disposition of antihypertensive drugs.
The prevalence of CYP3A4 and CYP3A5 gene variants
has been shown to differ among different ethnic groups
and may account for much of the observed variability in
drug efficacy and toxicity.

Depending on the studied population, it has been
shown that CYP3A4/5 carriers exhibit ethnic and gender
differences that may affect the effectiveness of such ARB
as amlodipine [33]. In particular, variants rs2246709 and
rs2740574 of the CYP3A4 gene were associated with
a better BP response to amlodipine in the African-American
population, while the variant rs776746 of the CYP3A5
gene was associated with a better response to treatment
with this drug in Korean and Chinese patients. In a study
by Liang et al. in Chinese patients with hypertension who
are carriers of genotypes CC and AA, respectively, variants
rs776746 and rs15524 of the CYP3A5 gene demonstrated
an increased risk of amlodipine-induced peripheral edema
[34]. On the contrary, in patients who are carriers of AC
and AA genotypes according to the variant rs4646453 of

the CYP3A5 gene, a reduced risk of such peripheral edema
was recorded.

Among healthy Chinese subjects, in the group of wild-
type carriers, such a pharmacokinetic parameter as the area
under the «plasma concentration-time» curve from the
moment of taking tileridipine to 24 hours (AUCO0-24) was
1.35 times greater than in carriers of the CYP3A4*1G allele
by variant rs2242480 of the CYP3A4 gene [35]. Among
the three genotypes according to the variant rs776746
(or CYP3A5*3) of the CYP3A5 gene in the mentioned
study, a significant difference was found only in the half-
life of tileridipine. Thus, in subjects with the CYP3A5*3/*3
genotype, the average half-life of tileridipine was higher
than in subjects with the CYP3A5*1/*1 genotype [35]. The
above suggests that CYP3A4*1G and CYP3A5*3 variants
may affect the pharmacokinetics of tileridipine.

In the Han ethnic group (China), a high frequency of
the rs776746 variant of the CYP3AS5 gene was determined,
which may indicate that they are more sensitive to
B-blockers and CCB [16]. A study by Lee et al. found that
the CYP3A5*3 polymorphism was not associated with
adverse reactions to ARBs in patients with CKD [36].

A study by Chan et al [37] found that CYP2D6 and
CYP3AS5 variants were apparently not useful for predicting
the hemodynamic response to bisoprolol in Chinese
patients with hypertension. However, in another study —in
patients from Saudi Arabia—the association of the variant
rs1080985 (-1584C>G or 1496C>G) of the CYP2D6
gene with the concentration of bisoprolol in plasma was
demonstrated [38]. In the mentioned study, the plasma
concentration of bisoprolol in CC genotype carriers was
significantly lower than in CG and GG carriers, and CC
genotype carriers also had higher SBP and DBP. Therefore,
the authors suggested that there is a window for increasing
the dose of bisoprolol for patients with the CC genotype
for the rs1080985 variant of the CYP2D6 gene.

In another meta-analysis, carriers of CYP2C9*2 or *3
variants, compared to wild-type carriers, showed a larger
area under the plasma concentration-time curve in the
interval 0-00 (AUCO-o0) for losartan and a smaller AUCO-oo
for E-3174, the active metabolite of losartan [39]. Also,
carriers of CYP2C9*2 or *3 variants showed a lower
maximum concentration of E-3174 and had a longer half-
life of losartan and E-3174.

There are also data on the impact of variants of the
CYP2C9 gene on the effectiveness of losartan therapy. The
frequency of the GG genotype of the rs2860905 variant of
the CYP2C9 gene was shown to be higher in the losartan
responder group compared to the non-responder group,
but these results were not statistically significant [40].
These data are consistent with the results of a study by
Qayyum et al., in which a slight tendency towards the need
for a higher dose of losartan was determined for carriers
of the CYP2C9*3 allele by the rs1057910 variant of the
CYP2C9 gene [41]. The same trend — regarding the need
for a higher dose of losartan for carriers of the CYP2C9*3
allele—was determined in the study by Pedreros-Rosales et
al. [42]. In view of the relatively small sample sizes in the
above studies, we can assume that more significant results
will be achieved by conducting repeated, larger studies.
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The results of a meta-analysis showed that CYP2D6
poor metabolizers have greater reductions in diastolic and
systolic blood pressure and heart rate during metoprolol
treatment and may have a higher risk of bradycardia
compared to non-poor metabolizers [43]. Regarding
B-blocker dosing, an association of the CYP2D6*4 variant
(rs3892097) with a lower maintenance dose of metoprolol
and a trend with a higher maintenance dose of carvedilol
was shown for patients with heart failure [44].

Among the variants of the Cyp2C19 gene, the most
common and significant variant is rs4244285 (G681A,
CYP2C19*2) [45]. It was shown that among healthy
individuals who received a single dose of 200 mg of
labetalol orally, individuals with the AA genotype
compared to GG carriers had a higher peak concentration
and a higher AUCO-%0[46]. The authors also noted that
this variant of the CYP2C19 gene was the only predictor
of labetalol concentration, accounting for approximately
60 % of the total variance of AUCO-o0.

CYP11B2 is the key rate-limiting enzyme in the
final stages of aldosterone biosynthesis. The rs1799998
(-344C>T) variant of the CYP11B2 gene is associated with
an increased risk of developing hypertension and coronary
heart disease. In a study conducted in China, in patients
with AH during treatment with telmisartan, a significantly
greater decrease in blood pressure was noted in carriers
of the C allele (carriers of the CC and CT genotypes)
compared to carriers of the TT genotype [47].

The POR gene encodes the enzyme P450
oxidoreductase, which is an electron donor for P450
enzymes and for some other functionally active proteins
and molecules. In a study by Han et al. among healthy
Koreans, the maximum concentration of amlodipine in the
blood was noted in carriers of the TT genotype with the
g.57332T>C variant and GG with the g.56551G>A variant
of the POR gene [48].

4.4 ADRB1 and ADRB2 genes

The presence of certain variants in genes encoding
adrenergic receptors has functional and physiological
consequences. Bl-adrenergic receptors are important in
the regulation of heart rate and myocardial contractility.
Similarly, B2-adrenergic receptors play an important role
in cardiac function, metabolism, and vascular tone.

The results of the analysis by Shahin et al. provided
evidence to support the hypothesis that rs1042714 and
rs1042713 in the ADRB2 gene are important predictors
of heart rate response to cardioselective p-blockade in
cohorts of patients with AH [49]. In addition, Castafio-
Amores et al. found that the presence of the G allele at
the rs1042714 (Glu27GIn) variant of the ADRB2 gene
provides a protective effect against hypotension caused
by beta-blockers [50]. The GG genotype of the rs1042713
(Gly16Arg) variant of the ADRB2 gene could also prevent
hypotensive events, suggesting that the above variants in
the ADRB2 gene could potentially influence the response
and tolerance to beta-blockers in patients with acute
coronary syndrome (ACS).

In a study by Chen et al. the rs1801253 (1165G>C,
Gly389Arg) variant of the ADRB1 gene was found to
have a greater effect on the antihypertensive effect of
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metoprolol than variants of the CYP2D6 gene, and the
best BP reduction was observed in carriers of the GG
genotype [51]. In another study, it was determined that
the Gly389Arg variant of the ADRB1 gene affects the
cardioprotective effect of metoprolol in patients with
myocardial infarction [52]. A study by Guerra et al. showed
that the presence of alleles 27Glu of the ADRB2 gene and
389Arg of the ADRBL1 gene in patients with heart failure
may contribute to better survival when using higher doses
of pB-blockers [53].

In a study by Parikh et al., increased heart failure with
reduced ejection fraction efficiency during BB bucindolol
administration in ADRB1 Arg389Arg carriers compared
to 389Gly carriers occurred when high doses of this drug
were used [54]. Other BBs administered to patients at low
doses had reduced efficacy in patients with the Arg389Arg
genotype compared to 389Gly carriers, suggesting a greater
treatment effect at high doses.

ADRB1 rs1801253 variant is the most studied
genetic polymorphism affecting response to bisoprolol.
A systematic review evaluated the effect of many genetic
polymorphisms on patients’ response to bisoprolol, and
ADRB1 rs1801253 variant was the most relevant genetic
variant in this regard [55]. Carriers of Arg389Arg with ACS
in the study of Fayed et al, when treated with bisoprolol,
showed a greater decrease in SBP and DBP compared
to carriers of Gly389, that is, this variant is a promising
predictor of response to bisoprolol [56].

4.5 ACE gene

The ACE gene, responsible for coding ACE, catalyzes
the conversion of angiotensin | to angiotensin Il.
Consecutive effects of angiotensin Il include increased
blood pressure due to increased aldosterone synthesis,
increased sodium and water reabsorption, increased blood
volume, increased total peripheral resistance, and increased
cardiac output [57].

The ACE gene has a diverse range of variants that
affect the activity of ACE, thereby causing blood pressure
fluctuations in individuals. Among these polymorphisms,
I/D (or 287bp 1/D, rs4646994) is the most studied variant
affecting BP regulation. Individuals with genotypes II, ID,
and DD may exhibit different plasma ACE concentrations,
potentially contributing to variations in BP and response
to ACE inhibitor therapy. The results of Hristova et al
[58] suggest the effect of the I/D variant of the ACE gene
on the level of ACE2 (ACE homologue) and chymase.
On the other hand, elevated levels of ACE2 and chymase
were noted in patients with uncontrolled AH. Therefore,
insufficient blood pressure control with ACE inhibitor
therapy may be associated with the 1/D variant of the ACE
gene. A review by Handani et al. [57] demonstrated that
the D allele is associated with an increased risk of essential
hypertension and an impaired response to ACE inhibitors
compared with carriers of the | allele. Hypertensive patients
who are carriers of the D allele may require higher doses
of ACE inhibitors or alternative antihypertensive drugs
for achievement of therapeutic goals. This is confirmed by
a Chinese study in which no association was found between
the 1/D variant of the ACE gene and BP reduction after
telmisartan treatment [46]. Early detection of this variant
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contributes to the prevention of hypertension and facilitates
the selection of appropriate therapy. In a study by Mu et al.
[59] found a significant association between carriers of the
I/D variant of the ACE gene and enalapril-induced cough,
showing racial and age differences.

In a study by Masilela et al. among South African
adults, it was determined that the rs4291 variant of the
ACE gene was associated with uncontrolled hypertension
during amlodipine treatment in this cohort [60].

4.6 Other candidate genes

Regarding CCB, in the study of Soria-Chacarteguiet
al. [61] in volunteers who took amlodipine and had the
GA genotype according to the rs34059508 variant of
the SLC22A1 gene, a significantly larger AUC _, area
adjusted for dose/weight was noted. Also, in these people,
a significantly higher frequency of side effects when
taking amlodipine, such as dizziness and chest pain, was
noted. It will be recalled that the organic cation transporter
encoded by the SLC22A1 gene is one of the main hepatic
transporters that moves various drugs from the blood to
hepatocytes. In the same study, it was determined that
ultra-rapid metabolizers by the CYP2D6 gene had a lower
AUC, ., area adjusted for the dose/weight of the given drug
compared to normal, intermediate, and slow metabolizers.
Also, participants with higher CYP2D6 gene activity
showed lower exposure to amlodipine and needed less time
to clear it from the blood.

The efficacy of another CCB, felodipine, in the study
by Yuan et al [62] had individual differences, especially
under the influence of the CACNALC rs1051375 variant,
for which a significant association between SBP reduction
was observed, and the ABCB1 rs1045642, which was
correlated with SBP reduction in healthy Chinese people
with repeated use of this drug. As is known, the ABCB1
gene encodes the cellular transmembrane transporter
P-glycoprotein, which removes a wide range of xenobiotic,
including medicinal, compounds from cells.

As for B-blockers, the clearance of bisoprolol in the
study by Fontana et al. was associated with rs11029955,
which is located near the CCDC34 gene on chromosome
11. CCDC34 is a member of the coiled-coil domain, which
is expressed in several human tissues and is associated with
the development of various types of oncology, and may
play a role in cell proliferation and anti-apoptosis This
variant is in linkage disequilibrium with 4 other intronic
variants of the CCDC34 gene —rs7935021, rs61887779,
rs1871254 and rs2291022 — which are not currently
associated with any disease or trait. Each copy of the
minor allele of rs11029955 was associated with a 2.2 L/h
increase in bisoprolol clearance. In an independent cohort
of patients with hypertension, the rs11029955 variant
was also associated with a decrease in heart rate during
a 4-week treatment with bisoprolol [63].

Regarding ARBs and ACE inhibitors, losartan can
lower serum urate levels by inhibiting the activity and
MRNA expression of the urate transporter enzyme URAT1,
but the magnitude of the effect of this drug on urate levels
varies among patients, suggesting that differences in the
URAT1 transporter may potentially be associated with the
uricosuric activity of losartan. In the study by Wu et al, the

URAT1 rs3825016 variant influenced the uricosuric effect
of losartan [64]. In particular, it was shown that carriers
of the heterozygous CT genotype had a more significant
decrease in serum urate levels compared to carriers of the
CC genotype.

Another research group, Shin et al, demonstrated
that diplotypes for variants rs2032582 (2677G>T) and
rs1045642 (3435C>T) of the ABCBL1 gene can significantly
increase the absorption of losartan in the early phase, but
do not affect the overall absorption of the drug [65].

Agroup of researchers led by C. Masilela established an
interaction between VEGFA (rs699947), ABO (rs495828)
and NOS3 (rs2070744) gene variants with a better response
to enalapril in South African adult patients with AH [66].
VEGEF is an important angiogenic growth factor encoded
by the VEGFA gene. Haplotype analysis of VEGFA
gene variants rs699947, rs1570360, and rs2010963
demonstrated that AGG haplotype carriers had a better BP
reduction after enalapril treatment, while CGG haplotype
carriers had the opposite effect [67].

After administration, enalapril is hydrolyzed to the
active diacid metabolite enalaprilat. This bioactivation
is catalyzed mainly by carboxylesterase 1 (CES1). Her
et al. demonstrated that the rs71647871 (G143E) loss-
of-function variant of CES1 significantly impaired the
activation of enalapril and its systolic BP-lowering effect
in healthy volunteers [68].

Regarding side effects, in hypertensive patients,
genome-wide sequencing determined that genes variants
PNPT1 rs13015243, PNPT1 rs13009649, and PCGF3
rs1044147 were significantly associated with enalapril-
induced cough [69]. PNPT1, which is expressed in
brain and spinal cord tissues, as well as lungs, encodes
polyribonucleotide nucleotidyltransferase 1. This enzyme
is mainly localized in the intermembrane space of
mitochondria, participates in RNA degradation, processing,
and polyadenylation and mediates RNA import into
mitochondria. Its overexpression increases the synthesis
of reactive oxygen species in mitochondria, which causes
the development of oxidative stress, which activates
nociceptive sensory nerve endings that innervate the
respiratory tract and can induce the cough reflex. The
PCGF3 gene encodes a protein of the same name, which
is expressed mainly in the brain. Its functions are poorly
understood, but there is an assumption that it can take part
in the differentiation of neurons.

According to the results of the study by Ghafil et al
[70], carriers of AA and AT genotypes of AT1R rs275651
variant, are more prone to surgery after an attack of ACS,
it is recommended to adjust the appropriate therapeutic
dose of the ACE inhibitor captopril, as they may require
higher doses of the drug. The AT1R gene encodes the
angiotensin Il type 1 receptor (AT1 receptor), which is
part of the renin-angiotensin system that regulates blood
pressure and the balance of fluids and salts in the body.
This system produces angiotensin 1, which binds to the
AT1 receptor and stimulates constriction of blood vessels,
resulting in an increase in blood pressure.

Flaten et al. found in a pilot study that variants of
AGT, REN and ACE2 genes are associated with successful
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lisinopril treatment of patients with uncontrolled
hypertension, but the study was conducted with a rather
small number of participants and its results need further
confirmation [71].

With regard to diuretics, a large-scale study identifying
variants associated with chlorthalidone efficacy in African
Americans identified eight variants statistically associated
with BP change [72]. The most significant association in
the current study was determined for the intronic variant
rs191702725 of the CDHR2 gene.

According to Singh et al [73] gene variants of WDR92
and PPP3R1 are novel candidates that may help explain the
genetic basis of BP response to thiazide and thiazide-like
diuretics and help identify patients who are better suited
to the above drugs compared to -blockers for BP control.

A GWAS-study was conducted in Europeans to
investigate the effect of thiazide diuretic use on plasma
low-density lipoprotein, high-density lipoprotein, and
triglyceride concentrations, in which the rs2199576 variant
was identified near the PVRL2 locus, a gene located within
100 kb of TOMM40 and of the APO cluster, which are
associated with the concentration of lipids in the blood
[74]. These data may help further study the pathways that
influence the adverse effects of thiazide diuretics.

Therefore, due to the numerous studies in the field
of pharmacogenetics of antihypertensive drugs and their
sometimes contradictory results, the data presented are
limited to only a few options that can really influence the
metabolism of drugs used to normalize blood pressure and
are presented in Table 1.

Table 1
List of pharmacogenetic markers that affect antihypertensive drugs
Gene Variant Name angrﬁlgss of the Influence of the variant Link
11799983 Amlodipine; CCB For ca_rr?ers of the variant_, t_he ac_ivantage of using [29]
amlodipine compared to lisinopril has been demonstrated
NOS3 ARBs and ACE carriers of the C allele have a better response to these
rs2070744 | inhibitors (enalapril | medications. In general, the TC genotype is more common [1, 2]
and olmesartan) in those who respond well to treatment with these drugs
ACE inhibitors and | carriers of the D allele may need higher doses of these
ACE I/D ] i [47]
ARBs drugs or alternative medications
Carriers of the AA genotype had a better antihypertensive
12295490 CQB (az_el_nidipine and | effect after CCB Freatment. Carriers_of AG and_GG [31]
TRIB3 nitrendipine); ARBs [ genotypes benefited from ARBs antihypertensive therapy
with a greater change in BP
- Patients with the CC genotype had significantly higher BP
rs6037475 CCB (felodipine) and SBP than carriers of the TT genotype [32]
The presence of the G allele (rs1042714) and the GG
11042714 genotype (rs1042713) provides a protective effect against
ADRB2 B-blockers hypotension caused by taking drugs of this class. Carriers | [50], [53]
rs1042713 ) . . .
of these variants with heart failure had better survival when
using higher doses of drugs of this class
The best blood pressure reduction was observed in carriers
of the Gly389Gly genotype. In carriers with heart failure,
better survival was observed with higher doses of drugs of
this class.
B-blockers Exacerbation of heart failure with reduced ejection fraction [49],
ADRB1 |rs1801253 (metoprolol, efficiency during bucindolol in Arg389Arg carriers occurs at [51],
bucindolol, bisoprolol) |a high dose. [53], [54]
Other B-blockers used at low doses had reduced efficacy in
patients with the Arg389Arg genotype.
Carriers of Arg389Arg with GCS when treated with
bisoprolol showed a greater decrease in SBP and DBP.
Carriers of CC genotypes for rs776746 and AA for rs15524
- have an increased risk of peripheral edema, while patients
CYP3AS r;5871756572126 CCB (amlodipine) who are carriers of AC and AA genotypes for rs4646453 [34]
have a reduced risk of peripheral edema
rs4646453 - - -
S Carriers of the CC genotype with the rs776746 variant had
ARB (tileridipine) : . : [35]
a longer half-life than wild-type carriers

5. Genes of proven influence on the development of
hypertension in women of reproductive age, pregnant
women, women in childbirth and their response to
treatment during pregnancy

To date, hypertension in pregnancy is still defined
as SBP > 140 mmHg and DBP> 90 mmHg. Women
with chronic hypertension have a higher incidence of
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pre-eclampsia, the need for cesarean section, preterm
delivery, critically low birth weight, and possible perinatal
death. Such women also have a higher risk of developing
cardiovascular disease in the future [75, 76].

When treating pregnant women with hypertension, the
efficacy of the antihypertensive agent must be balanced
against the risk to the fetus. Initial antihypertensive therapy



AHANITUYHI OrnAaAgun

should include an acceptable first-line agent [77]. All of the
most commonly used and recommended antihypertensive
drugs belong to different classes and cross the placenta,
including drugs such as labetalol, nefidipine, methyldopa
and metaprolol. In a randomized controlled trial, the use
of nifedipine monotherapy led to a higher frequency of
achieving the target outcome than the use of labetalol
or methyldopa, but all three drugs were effective initial
treatment options for severe hypertension [78].

Nifedipine is a CCB that causes vasodilation and
decreases systemic vascular resistance. High doses of
this drug may cause reflex tachycardia, headache, and
peripheral edema. The enzyme CYP3A4 plays an important
role in the metabolism of nifedipine. According to Khatriue
et al., pregnancy-related hormones such as estradiol,
estriol, esterol, progesterone, and cortisol, alone or in
combination, enhance the metabolism of nifedipine in
human hepatocytes by inducing the expression of this
enzyme and altering the expression of other key CYP
proteins in an isoform-specific manner [79]. Abduljalil
et al. demonstrated that CYP3A4 activity increased 1.25,
1.75, and 2.32-fold in pregnant women compared to
nonpregnant women at the end of the first, second, and
third trimesters, respectively [80].

Labetalol is a combined B-blocker whose general
effect is vasodilation without reflex tachycardia or
decreased cardiac output. Glucuronidation of labetalol
is the major elimination pathway and is catalyzed by
glucuronosyltransferases (UGT). Khatri R et al. recently
demonstrated that exposure to the above hormones also
significantly enhanced labetalol metabolism in hepatocytes
by inducing UGT1A1 protein levels [81], which correlates
with the results of Jeong et al.

In general, it can be argued that higher doses of
labetalol and nifedipine may be required during pregnancy
to maintain the desired concentrations of these drugs and
achieve the required therapeutic effect.

Methyldopa is an alpha-2 adrenergic receptor agonist
that inhibits vasoconstriction by reducing the release
of catecholamines. This drug does not bind to plasma
proteins and its bioavailability after oral administration is
25-50 % [83]. Approximately 50 % of the dose is excreted
unchanged in the urine, and the remainder is metabolized
by sulfation and O-methylation by sulfotransferases and
catechol-O-methyltransferase, respectively. At present,
there are no data on the pharmacokinetics of methyldopa
in pregnancy, although it is believed that changes in the

References:

pharmacokinetics of this drug associated with pregnancy
are either absent or not clinically significant.

Metoprolol is a widely used antihypertensive drug that
is primarily metabolized by CYP2D6. Because clearance
of the drug increases during pregnancy, metoprolol
is eliminated more rapidly, putting women at risk for
increased blood pressure. This reduction in efficacy may
be particularly pronounced in patients who are very fast
metabolizers of CYP2D6. Women with low CYP2D6
metabolism have higher plasma concentrations of this drug,
which may be associated with reduced cardioselectivity
and a potentially higher incidence of adverse effects [84].

Conclusions

Inconsistencies in study results may be explained
by inter-ethnic differences in the distribution of variants
analyzed, epigenomic changes that may mask the
contribution of variants, or the approach to data analysis
used.

The studies included in this review used two main
approaches: candidate gene analysis and genome-wide
association analysis. The polygenic nature of hypertension
greatly complicates the search for clinically relevant
variants and relationships between individual genes and
response to drugs used to treat hypertension in different
ethnic groups.

Drug response is associated with multifactorial and
polygenic complex traits, and the above approaches may
miss some associations that can only be identified by
examining combinations of multiple genomic regions.
Overall, studies have shown that genotype-optimized
antihypertensive therapy is more effective in avoiding
serious adverse events in patients and achieving better
clinical outcomes and survival. Genotyping of patients with
adverse drug reactions can help to design new drug therapy
regimens and thus improve their treatment outcomes.
The creation of a pharmacogenomic strategy to select the
most effective and well tolerated drug treatment regimen
for hypertension is extremely important, as it will lead to
a lower number of drugs required per patient and better
blood pressure control, which in the long run will help
avoid cardiovascular and renal complications in patients,
as well as improve their quality of life and life expectancy.
Therefore, studies on the pharmacogenetics of drugs that
help control hypertension require further efforts by scientists
to discover new genes and variants and to consider the
epigenetic and regulatory pathways of their action.

1. Rysz J, Franczyk B, Rysz-Gorzynska M, Gluba-Brzdzka A. Pharmacogenomics of Hypertension Treatment. Int J Mol Sci[Internet].
2020[cited 2024 Feb 8];21(13):4709. Available from: https://www.mdpi.com/1422-0067/21/13/4709 doi: 10.3390/ijms21134709

2. Oliveira-Paula GH, Pereira SC, Tanus-Santos JE, Lacchini R. Pharmacogenomics And Hypertension: Current Insights.
Pharmgenomics Pers Med. 2019;12:341-59. doi: 10.2147/PGPM.S230201

3. Xiao ZL, Yang M, Chen XB, Xie XM, Chen MF. Personalized antihypertensive treatment guided by pharmacogenomics in China.
Cardiovasc Diagn Ther. 2022;12(5):635-45. doi: 10.21037/cdt-22-154

4. Dixit Y, Joshi A, Singh, M. Pharmacogenomics of Antihypertensive Drugs. Adv Mat Proc[Internet]. 2022[cited 2024 Apr
5];7(1):1-3. Available from: https://amp.iaamonline.org/article_18885.html doi: 10.5185/amp.2022.010429

5. Yamazaki K, Terao C, Takahashi A, Kamatani Y, Matsuda K, Asai S, et al. Genome-wide Association Studies Categorized
by Class of Antihypertensive Drugs Reveal Complex Pathogenesis of Hypertension with Drug Resistance. Clin Pharmacol Ther.

2023;114(2):393-403. doi: 10.1002/cpt.2934

6. Warren H, Garofalidou T, Singh S, Melander O, Hiltunen T, Glorioso N, et al. Genome-wide association study for pharmacogenetic
response of blood presure to beta blocker and calcium channel blocker drugs. J Hypertens[Internet]. 2021[cited 2024 Apr 5];39: e258-9.

129



HEOHATONOTIA, XIPYPrISl TA NEPUHATANIbHA MEAULUVHA T. XIv, Ne 2(52), 2024
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE voL. xiv, Ne 2(52), 2024 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)

ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)
ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

Available from: https://journals.lww.com/jhypertension/abstract/2021/04001/genome_wide_association_study_for_pharmacogenetic.762.
aspx doi: 10.1097/01.hjh.0000747404.49131.a6

7. Harrison DG, Coffman TM, Wilcox CS. Pathophysiology of Hypertension: The Mosaic Theory and Beyond. Circ Res.
2021;128(7):847-63. doi: 10.1161/circresaha.121.318082

8. Eadon MT, Kanuri SH, Chapman AB. Pharmacogenomic studies of hypertension: paving the way for personalized antihypertensive
treatment. Expert Rev Precis Med Drug Dev. 2018;3(1):33-47. doi: 10.1080/23808993.2018.1420419

9. Chekalina NI, Kazakov YM, Mamontova TV, Vesnina LE, Kaidashev IP. Resveratrol more effectively than quercetin reduces
endothelium degeneration and level of necrosis factor o in patients with coronary artery disease. Wiad Lek. 2016;69(3 pt 2):475-9.

10. Aborode AT, Pustake M, Awuah WA, Alwerdani M, Shah P, Yarlagadda R, et al. Targeting Oxidative Stress Mechanisms to
Treat Alzheimer’s and Parkinson’s Disease: A Critical Review. Oxid Med Cell Longev[Internet]. 2022[cited 2024 Feb 2];2022:7934442.
Available from: https://onlinelibrary.wiley.com/doi/10.1155/2022/7934442 doi: 10.1155/2022/7934442

11. MaJ, Chen X. Advances in pathogenesis and treatment of essential hypertension. Front Cardiovasc Med[Internet]. 2022[cited
2024 Feb 12];2022;9:1003852. Available from: https://www.frontiersin.org/articles/10.3389/fcvm.2022.1003852/full doi: 10.3389/
fcvm.2022.1003852

12. Whelton PK, Carey RM, Aronow WS, Casey DE, Jr Collins KJ, Dennison Himmelfarb, et al. 2017 ACC/AHA/AAPA/ABC/
ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA guideline for the prevention, detection, evaluation, and management of high blood pressure
in adults: a report of the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. J
Am Coll Cardiol[Internet]. 2018[cited 2024 Jan 12];71: e127-e248. Available from: https://www.sciencedirect.com/science/article/pii/
S0735109717415191?via%3Dihub doi: 10.1016/j.jacc.2017.11.006

13. Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi M, Burnier M, et al. 2018 ESC/ESH guidelines for the management
of arterial hypertension. Eur Heart J. 2018;39(33):3021-104. doi: 10.1093/eurheartj/ehy339

14. Whelton PK, Carey RM, Mancia G, Kreutz R, Bundy JD, Williams B. Harmonization of the American College of
Cardiology/American Heart Association and European Society of Cardiology/European Society of Hypertension Blood Pressure/
Hypertension Guidelines: Comparisons, Reflections, and Recommendations. Circulation. 2022;146(11):868-77. doi: 10.1161/
CIRCULATIONAHA.121.054602

15. Huang L, Chu Y, Huang X, Ma S, Lin K, Huang K, et al. Association between gene polymorphisms of voltage-dependent
Ca2+ channels and hypertension in the Dai people of China: a case-control study. BMC Med Genet. 2020;21:44. doi: 10.1186/
512881-020-0982-9

16. Wang Z, Hou J, Zheng H, Wang D, Tian W, Zhang D, et al. Genetic and phenotypic frequency distribution of ACE, ADRB1,
AGTR1, CYP2C9*3, CYP2D6*10, CYP3A5*3, NPPA and factors associated with hypertension in Chinese Han hypertensive patients.
Medicine[Internet]. 2023[cited 2024 Apr 6];102(10): e33206. Available from: https://journals.lww.com/md-journal/fulltext/2023/03100/
genetic_and_phenotypic_frequency_distribution_of.7.aspx doi: 10.1097/md.0000000000033206

17. Mohammed M, Ogunlade B, Elgazzaz M, Berdasco C, Lakkappa N, Ghita I, et al. Nedd4-2 up-regulation is associated with
ACE?2 ubiquitination in hypertension. Cardiovasc Res. 2023;119(11):2130-41. doi: 10.1093/cvr/cvad070

18. Niu ZJ, Yao S, Zhang X, Mu JJ, Du MF, Zou T, et al. Associations of genetic variations in NEDDA4L with salt sensitivity, blood
pressure changes and hypertension incidence in Chinese adults. J Clin Hypertens. 2022;24(10):1381-9. doi: 10.1111/jch.14566

19. Zhang J, Gong WY, Liu M, Zhou W, Rao J, Li YQ, et al. A Variant in the NEDD4L Gene Associates With Hypertension in
Chronic Kidney Disease in the Southeastern Han Chinese Population. Am J Hypertens. 2020;33(4):341-9. doi: 10.1093/ajh/hpaa015

20. Zhao L, Kaur J, Chen S, Kutcher SA, Nicolas HA, Leenen FHH, et al. Association between the nedd4l rs4149601 single
nucleotide polymorphism and early onset essential hypertension in caucasian females: a case-control study. Can J Cardiol[Internet].
2021[cited 2024 Feb 10];37(2): e5. Available from: https://onlinecjc.ca/article/S0828-282X(20)30089-1/abstract doi: 10.1016/j.
cjca.2020.02.016

21. Zhang LN, Liu PP, Wang L, Yuan F, Xu L, Xin'Y, et al. Lower ADD1 gene promoter DNA methylation increases the risk of
essential hypertension. PLoS One[Internet]. 2013[cited 2024 Jan 8];8(5): €63455. Available from: https://journals.plos.org/plosone/
article?id=10.1371/journal.pone.0063455 doi: 10.1371/journal.pone.0063455

22. Yermolenko S, Chumachenko Y, Orlovskyi V, Moiseyenko I, Orlovskyi O. The Association between Gly460Trp-Polymorphism
of Alpha-Adducin 1 Gene (ADD1) and Arterial Hypertension Development in Ukrainian Population. Int J Hypertens[Internet]. 2021[cited
2024 Apr 2];2021:5596974. Available from: https://onlinelibrary.wiley.com/doi/10.1155/2021/5596974 doi: 10.1155/2021/5596974

23. Choi'Y, Hong SH. Genetic associations between miR-200bT>C and miR-495A>C polymorphisms and hypertension susceptibility.
Exp Ther Med[Internet]. 2023[cited 2024 Apr 22];26(1):353. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10267559/
doi: 10.3892 %2Fetm.2023.12052

24. Kovalova O, Cherniavska Yu, Pokhylko V, Akimov O, Sliusareva A. Vplyv polimorfizmu henu eNOS ta pokaznykiv obminu
okydu azotuna neonatalni naslidky u peredchasno narodzhenykh ditei vid materiv z metabolichnym syndromom. [Effect of eNOS gene
polymorphism and nitric oxide metabolism indicators on neonatal outcomes in preterm infants born to mothers with metabolic syndrome.]
Neonatolohiia, khirurhiia ta perynatalna medytsyna. 2023;13(3):44-51. doi: 10.24061/2413-4260.X111.3.49.2023.6

25. ShiJ, LiuS, Guo Y, Liu S, Xu J, Pan L, et al. Association between eNOS rs1799983 polymorphism and hypertension: a meta-
analysis involving 14,185 cases and 13,407 controls. BMC Cardiovasc Disord[Internet]. 2021[cited 2024 Apr 19];21(1):385. Available
from: https://bmccardiovascdisord.biomedcentral.com/articles/10.1186/s12872-021-02192-2 doi: 10.1186/s12872-021-02192-2

26. Neto ABL, Farias MCO, Vasconcelos NBR, Xavier AF Jr, Assungdo ML, Ferreira HS. Prevalence of endothelial nitric oxide
synthase (ENOS) gene G894T polymorphism and its association with hypertension: a population-based study with Brazilian women.
Arch Med Sci Atheroscler Dis[Internet]. 2019[cited 2024 Apr 15];4: e63-e73. Available from: https://amsad.termedia.pl/Prevalence-of-
endothelial-nitric-oxide-synthase-ENOS-gene-G894T-polymorphism-and,105817,0,2.html doi: 10.5114/amsad.2019.84539

27. lsordia-Salas I, Santiago-German D, Flores-Arizmendi A, Leafios-Miranda A. Polymorphisms in the Renin-Angiotensin
System and eNOS GIlu298Asp Genes Are Associated with Increased Risk for Essential Hypertension in a Mexican Population. J Renin
Angiotensin Aldosterone Syst[Internet]. 2023[cited 2024 Apr 15];2023:4944238. Available from: https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC9957645/ doi: 10.1155/2023/4944238

28. Cozma A, Fodor A, Orasan OH, Vulturar R, Samplelean D, Negrean V, et al. Pharmacogenetic Implications of eNOS
Polymorphisms (Glu298Asp, T786C, 4b/4a) in Cardiovascular Drug Therapy. In Vivo. 2019;33(4):1051-8. doi: 10.21873/invivo.11573

130



AHANITUYHI OrnAaAgun

29. Cotta Filho CK, Oliveira-Paula GH, Rondon Pereira VC, Lacchini R. Clinically relevant endothelial nitric oxide synthase
polymorphisms and their impact on drug response. Expert Opin Drug Metab Toxicol. 2020;16(10):927-51. doi: 10.1080/17425255.20
20.1804857

30. Li K, Zemmrich C, Bramlage P, Persson AB, Sacirovic M, Ritter O, et al. Effect of ACEI and ARB treatment on nitric oxide-
dependent endothelial function. Vasa. 2021;50(6):413-22. doi: 10.1024/0301-1526/a000971

31. ZhouJ, He F, Sun B, Liu R, Gao Y, Ren H, et al. Polytropic Influence of TRIB3 rs2295490 Genetic Polymorphism on Response
to Antihypertensive Agents in Patients With Essential Hypertension. Front Pharmacol[Internet]. 2019[cited 2024 Apr 2];10:236. Available
from: https://www.frontiersin.org/journals/pharmacology/articles/10.3389/fphar.2019.00236/full doi: 10.3389/fphar.2019.00236

32. HeF, SunB, LiL, LiuM,LinW, LiuL, etal. TRIB3 rs6037475 is a potential biomarker for predicting felodipine drug response
in Chinese patients with hypertension. Ann Transl Med[Internet]. 2020[cited 2024 Apr 2];8(7):437. Available from: https://atm.amegroups.
org/article/view/39779/html doi: 10.21037/atm.2020.03.176

33. Johnson R, Dludla P, Mabhida S, Benjeddou M, Louw J, February F. Pharmacogenomics of amlodipine and hydrochlorothiazide
therapy and the quest for improved control of hypertension: a mini review. Heart Fail Rev. 2019;24(3):343-57. doi: 10.1007/
510741-018-09765-y

34. Liang H, Zhang X, Ma Z, Sun'Y, Shu C, Zhu Y, et al. Association of CYP3A5 Gene Polymorphisms and Amlodipine-Induced Peripheral
Edema in Chinese Han Patients with Essential Hypertension. Pharmgenomics Pers Med. 2021;14:189-97. doi: 10.2147/PGPM.S291277

35. Zhou S, Tao M, Wang Y, Wang L, Xie L, Chen J, et al. Effects of CYP3A4*1G and CYP3A5*3 polymorphisms on
pharmacokinetics of tylerdipine hydrochloride in healthy Chinese subjects. Xenobiotica. 2019;49(3):375-80. doi: 10.1080/00498254.2
018.1447711

36. Lee FY, Islahudin F, Abdul Gafor AH, Wong HS, Bavanandan S, Mohd Saffian S, et al. Adverse Drug Reactions of
Antihypertensives and CYP3A5*3 Polymorphism Among Chronic Kidney Disease Patients. Front Pharmacol[Internet]. 2022[cited
2024 Jan 2];13:848804. Available from: https://www.frontiersin.org/journals/pharmacology/articles/10.3389/fphar.2022.848804/full
doi: 10.3389/fphar.2022.848804

37. Chan SW, Chu TTW, Ho CS, Kong APS, Tomlinson B, Zeng W. Influence of CYP2D6 and CYP3A5 Polymorphisms on the
Pharmacokinetics and Pharmacodynamics of Bisoprolol in Hypertensive Chinese Patients. Front Med[Internet]. 2021[cited 2024 Jan
12];8:683498. Available from: https://www.frontiersin.org/articles/10.3389/fmed.2021.683498/full doi: 10.3389/fmed.2021.683498

38. Mohammed Alkreathy H, Mohammed Eid Alsayyid K, Alaama JY, Al Ghalayini K, Karim S, Esmat A, et al. Bisoprolol responses
(PK/PD) in hypertensive patients: A cytochrome P450 (CYP) 2D6 targeted polymorphism study. Saudi J Biol Sci. 2020;27(10):2727-32.
doi:10.1016/j.sjbs.2020.06.022

39. Park YA, Song YB, Yee J, Yoon HY, Gwak HS. Influence of CYP2C9 Genetic Polymorphisms on the Pharmacokinetics of
Losartan and Its Active Metabolite E-3174: A Systematic Review and Meta-Analysis. J Pers Med[Internet]. 2021[cited 2024 Jan
12];11(7):617. Available from: https://www.mdpi.com/2075-4426/11/7/617 doi: 10.3390/jpm11070617

40. Haider QUA, Saeed H, Ikram W, Ikram U, Hussain M. Effect of CYP2C9 rs2860905 Polymorphism on the Efficacy of Losartan
in Pakistani Hypertensive Patients. Curr Trends OMICS. 2023;3(2):64-77.

41. Qayyum A, Ashraf W, Javaid S, Imran |, Kaukab I. Association Between Cytochrome P450 2C9 Gene Polymorphisms and
Blood Pressure in Response to Losartan. Precis Med Commun. 2022;2(1):19-26. doi: 10.55627/pmc.002.01.0050

42. Pedreros-Rosales C, Jalil Milad R, Lagos Lucero M, Solari Gajardo S. Association between cytochrome p4502c9 polymorphisms
and losartan dosing in hypertensive patients. Rev Med Chil. 2019;147(12):1527-34. doi: 10.4067/S0034-98872019001201527

43. Meloche M, Khazaka M, Kassem |, Barhdadi A, Dubé MP, de Denus S. CYP2D6 polymorphism and its impact on the clinical
response to metoprolol: A systematic review and meta-analysis. Br J Clin Pharmacol. 2020;86(6):1015-33. doi: 10.1111/bcp.14247

44, Luzum JA, Sweet KM, Binkley PF, Schmidlen TJ, Jarvis JP, Christman MF, et al. CYP2D6 Genetic Variation and Beta-Blocker
Maintenance Dose in Patients with Heart Failure. Pharm Res. 2017;34(8):1615-25. doi: 10.1007/s11095-017-2104-8

45. Kostiukova NI, Fishchuk LY, Rossokha ZI, Medvedieva NL, Andreieva SV, Bloshchinska SV, et al. CYP2C19*2 gene variant
(G681A, rs4244285) as a prognostic marker for the clinical course of multiple myeloma. Exp Oncol. 2021;43(4):336-40. doi: 10.32471/
exp-oncology.2312-8852.vol-43-n0-4.16924

46. Chan SW, Hu M, Ko SS, Tam CW, Fok BS, Yin OQ, et al. CYP2C19 genotype has a major influence on labetalol pharmacokinetics
in healthy male Chinese subjects. Eur J Clin Pharmacol. 2013;69(4):799-806. doi: 10.1007/s00228-012-1428-x

47. Gong H, Mu L, Zhang T, Xu X, Du F. Association of polymorphisms of CYP11B2 gene — 344C/T and ACE gene 1/D with
antihypertensive response to angiotensin receptor blockers in Chinese with hypertension. J Genet [Internet]. 2019[cited 2024 Feb
71;98(1). Available from: https:/link.springer.com/article/10.1007/s12041-018-1053-2 doi: 10.1007/s12041-018-1053-2

48. Han JM, Yee J, Chung JE, Lee KE, Park K, Gwak HS. Effects of cytochrome P450 oxidoreductase genotypes on the
pharmacokinetics of amlodipine in healthy Korean subjects. Mol Genet Genomic Med[Internet]. 2020[cited 2024 Feb 7];8(5): e1201.
Available from: https://onlinelibrary.wiley.com/d0i/10.1002/mgg3.1201 doi: 10.1002/mgg3.1201

49. Shahin MH, Rouby NE, Conrado DJ, Gonzalez D, Gong Y, Lobmeyer MT, et al. B2 -Adrenergic Receptor Gene Affects the
Heart Rate Response of B-Blockers: Evidence From 3 Clinical Studies. J Clin Pharmacol. 2019;59(11):1462-70. doi: 10.1002/jcph.1443

50. Castafio-Amores C, Antlnez-Rodriguez A, Pozo-Agundo A, Garcia-Rodriguez S, Martinez-Gonzélez LJ, Déavila-Fajardo CL.
Genetic polymorphisms in ADRB1, ADRB2 and CYP2D6 genes and response to beta-blockers in patients with acute coronary syndrome.
Biomed Pharmacother[Internet]. 2023[cited 2024 Apr 5];169:115869. Available from: https://www.sciencedirect.com/science/article/
pii/S0753332223016670?via%3Dihub doi: 10.1016/j.biopha.2023.115869

51. ChenlL, Xiao T, Chen L, Xie S, Deng M, Wu D. The Association of ADRB1 and CYP2D6 Polymorphisms With Antihypertensive
Effects and Analysis of Their Contribution to Hypertension Risk. Am J Med Sci. 2018;355(3):235-9. doi: 10.1016/j.amjms.2017.11.002

52. Moragon AC, Gomez M, Martinez F, Alejano SC, Dopazo A, Sanchez Cabo F, et al. Arg389Gly beta-1-adrenergic receptor
polymorphism determines neutrophil-stunning-associated cardioprotection by metoprolol. Eur Heart J[Internet]. 2023[cited 2024
Feb 2];44(2). Available from: https://academic.oup.com/eurheartj/article/44/Supplement_2/ehad655.2873/7391300 ehad655.2873.
doi:10.1093/eurheartj/ehad655.2873

53. Guerra LA, Lteif C, Arwood MJ, McDonough CW, Dumeny L, Desai AA, et al. Genetic polymorphisms in ADRB2 and ADRB1
are associated with differential survival in heart failure patients taking p-blockers. Pharmacogenomics J. 2022;22:62-8. doi: 10.1038/
$41397-021-00257-1

131



HEOHATONOTIA, XIPYPrISl TA NEPUHATANIbHA MEAULUVHA T. XIv, Ne 2(52), 2024

NEONATOLOGY, SURGERY AND PERINATAL MEDICINE voL. xiv, Ne 2(52), 2024 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

54. Parikh KS, Fiuzat M, Davis G, Neely M, Blain-Nelson P, Whellan DJ, et al. Dose Response of 3-Blockers in Adrenergic Receptor
Polymorphism Genotypes. Circ Genom Precis Med[Internet]. 2018[cited 2024 Apr 6];11(8): €002210. Available from: https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC6205732/ doi: 10.1161/CIRCGEN.117.002210

55. Castafio-Amores C, Diaz-Villamarin X, Pérez-Gutiérrez AM, Antinez-Rodriguez A, Pozo-Agundo A, Moreno-Escobar E, et al.
Pharmacogenetic polymorphisms affecting bisoprolol response. Biomed Pharmacother[Internet]. 2021[cited 2024 Apr 16];142:112069.
Available from: https://www.sciencedirect.com/science/article/pii/S0753332221008520?via%3Dihub doi: 10.1016/j.biopha.2021.112069

56. Fayed MS, Saleh MA, Sabri NA, Elkholy AA. B1-adrenergic receptor polymorphisms: a possible genetic predictor of bisoprolol
response in acute coronary syndrome. Future Sci OA[Internet]. 2023[cited 2024 Jan 16];9(10): FSO895. Available from: https://www.
tandfonline.com/doi/full/10.2144/fsoa-2023-0113 doi: 10.2144/fs0a-2023-0113

57. Handani DAS, lkawati Z, Hermawan A. The role of angiotensin I-converting enzyme (ACE) insertion/deletion gene
polymorphism in hypertension and ACE inhibitor therapy: a narrative review. Indones J Pharmacol Therapy[Internet]. 2023[cited 2024
Jan 6];4(3):1-15. Available from: https://jurnal.ugm.ac.id/v3/JPT/article/view/8281 doi: 10.22146/ijpther.8281

58. Hristova M, Stanilova S, Miteva L. Serum concentration of renin-angiotensin system components in association with ACE I/D
polymorphism among hypertensive subjects in response to ACE inhibitor therapy. Clin Exp Hypertens. 2019;41(7):662-9. doi: 10.108
0/10641963.2018.1529782

59. Mu G, Xiang Q, Zhou S, Xie Q, Liu Z, Zhang Z, et al. Association between genetic polymorphisms and angiotensin-converting
enzyme inhibitor-induced cough: a systematic review and meta-analysis. Pharmacogenomics. 2019;20(3):189-212. doi: 10.2217/
pgs-2018-0157

60. Masilela C, Adeniyi OV, Benjeddou M. Single Nucleotide Polymorphisms in Amlodipine-Associated Genes and Their Correlation
with Blood Pressure Control among South African Adults with Hypertension. Genes[Internet]. 2022[cited 2024 Feb 9];13(8):1394.
Available from: https://www.mdpi.com/2073-4425/13/8/1394 doi: 10.3390/genes13081394

61. Soria-Chacartegui P, Zubiaur P, Ochoa D, Villapalos-Garcia G, Roman M, Matas M, et al. Genetic Variation in CYP2D6 and
SLC22A1 Affects Amlodipine Pharmacokinetics and Safety. Pharmaceutics. 2023;15(2):404. doi: 10.3390/pharmaceutics15020404

62. Yuan ZQ, Zhang HW, Yu ZD, Tian Y, Sun LN, Xie LJ, et al. Impact of 14 types of genetic polymorphisms on antihypertensive
efficacy of felodipine in healthy Chinese subjects. Int J Clin Pharmacol Ther. 2020;58(7):375-86. doi: 10.5414/CP203686

63. Fontana V, Turner RM, Francis B, Yin P, Putz B, Hiltunen TP, et al. Chromosomal Region 11p14.1 is Associated with
Pharmacokinetics and Pharmacodynamics of Bisoprolol. Pharmgenomics Pers Med. 2022;15:249-60. doi: 10.2147/PGPM.S352719

64. Wu L, FanY, Wang Y, Li Z, Mao D, Zhuang W. The impact of an URAT1 polymorphism on the losartan treatment of hypertension
and hyperuricemia. J Clin Lab Anal[Internet]. 2021[cited 2024 Feb 9];35(10): €23949. Available from: https://onlinelibrary.wiley.com/
doi/10.1002/jcla.23949 doi: 10.1002/jcla.23949

65. Shin HB, Jung EH, Kang P, Lim CW, Oh KY, Cho CK, et al. ABCB1 ¢.2677G>T/c.3435C>T diplotype increases the early-
phase oral absorption of losartan. Arch Pharm Res. 2020;43(11):1187-96. doi: 10.1007/s12272-020-01294-3

66. Masilela C, Pearce B, Ongole JJ, Adeniyi OV, Johnson R, Benjeddou M. Cross-sectional study of the association of 5 single
nucleotide polymorphisms with enalapril treatment response among South African adults with hypertension. Medicine (Baltimore)
[Internet]. 2021 [cited 2024 Jan 7];100(46): e27836. Available from: https://journals.lww.com/md-journal/fulltext/2021/11190/cross_
sectional_study_of_the_association_of 5.43.aspx doi: 10.1097/MD.0000000000027836

67. Oliveira-Paula GH, Lacchini R, Fontana V, Silva PS, Biagi C, Tanus-Santos JE. Polymorphisms in VEGFA gene affect the
antihypertensive responses to enalapril. Eur J Clin Pharmacol. 2015;71(8):949-57. doi: 10.1007/s00228-015-1872-5

68. Her LH, Wang X, Shi J, Choi HJ, Jung SM, Smith LS, et al. Effect of CES1 genetic variation on enalapril steady-state
pharmacokinetics and pharmacodynamics in healthy subjects. Br J Clin Pharmacol. 2021;87(12):4691-700. doi: 10.1111/bcp.14888

69. Mu G, Xiang Q, Zhang Z, Liu C, Zhang H, Liu Z, et al. PNPT1 and PCGF3 variants associated with angiotensin-converting
enzyme inhibitor-induced cough: a nested case-control genome-wide study. Pharmacogenomics. 2020;21(9):601-14. doi: 10.2217/
pgs-2019-0167

70. Ghafil FA, Mohammad BI, Al-Janabi HS, Hadi NR, Al-Aubaidy HA. Genetic Polymorphism of Angiotensin 1 Type 1 Receptors
and Their Effect on the Clinical Outcome of Captopril Treatment in Arab Iragi Patients with Acute Coronary Syndrome (Mid Euphrates).
Indian J Clin Biochem. 2021;36(1):81-7. doi: 10.1007/s12291-019-00860-x

71. Flaten HK, Sonn BJ, Saben JL, Shelton SK, Schwartz J, Ryall K, et al. Genomic markers associated with successful treatment
of hypertension with lisinopril: A pilot study. Int J Clin Pharmacol Ther. 2021;59(7):506-10. doi: 10.5414/CP203910

72. Armstrong ND, Srinivasasainagendra V, Chekka LMS, Nguyen NHK, Nahid NA, Jones AC, et al. Genetic Contributors of
Efficacy and Adverse Metabolic Effects of Chlorthalidone in African Americans from the Genetics of Hypertension Associated Treatments
(GenHAT) Study. Genes[Internet]. 2022[cited 2024 Feb 6];13(7):1260. Available from: https://www.mdpi.com/2073-4425/13/7/1260
doi: 10.3390/genes13071260

73. Singh S, McDonough CW, Gong Y, Bailey KR, Boerwinkle E, Chapman AB, et al. Genome Wide Analysis Approach Suggests
Chromosome 2 Locus to be Associated with Thiazide and Thiazide Like-Diuretics Blood Pressure Response. Sci Rep[Internet]. 2019[cited
2024 Apr 6];9(1):17323. Available from: https://www.nature.com/articles/s41598-019-53345-5 doi: 10.1038/s41598-019-53345-5

74. Downie CG, Highland HM, Lee MP, Raffield LM, Preuss M, Whitsel EA, et al. Genome-wide Association Study Of Variant-
by-thiazide Diuretic Interactions In The UK Biobank Identifies A Novel Locus For Thiazide-LDL-C Interaction. In: Abstracts From
the American Heart Association’s Epidemiology and Prevention/Lifestyle and Cardiometabolic Health 2022 Scientific Sessions; 2022.
Circulation[Internet]. 2022[cited 2024 Apr 26];145(1): A015. Available from: https://www.ahajournals.org/doi/10.1161/circ.145.
suppl_1.015 doi: 10.1161/circ.145.suppl_1.015

75. Agrawal A, Wenger NK. Hypertension During Pregnancy. Curr Hypertens Rep[Internet]. 2020[cited 2024 Jan 8];22(9):64.
Available from: https://link.springer.com/article/10.1007/s11906-020-01070-0 doi: 10.1007/s11906-020-01070-0

76. Greenberg VR, Silasi M, Lundsberg LS, Culhane JF, Reddy UM, Partridge C, et al. Perinatal outcomes in women with elevated
blood pressure and stage 1 hypertension. Am J Obstet Gynecol[Internet]. 2021[cited 2024 Mar 7];224(5):521.e1-11. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S0002-9378(20)31279-5 doi: 10.1016/j.ajog.2020.10.049

77. Magee LA, Khalil A, Kametas N, von Dadelszen P. Toward personalized management of chronic hypertension in pregnancy.
Am J Obstet Gynecol. 2022;226(2S): S1196-210. doi: 10.1016/j.aj0og.2020.07.026

132



AHANITUYHI OrnAaAgun

78. Easterling T, Mundle S, Bracken H, Parvekar S, Mool S, Magee LA, et al. Oral antihypertensive regimens (nifedipine retard,
labetalol, and methyldopa) for management of severe hypertension in pregnancy: an open-label, randomised controlled trial. Lancet.
2019;394(10203):1011-21. doi: 10.1016/S0140-6736(19)31282-6

79. Khatri R, Kulick N, Rementer RJB, Fallon JK, Sykes C, Schauer AP, et al. Pregnancy-Related Hormones Increase Nifedipine
Metabolism in Human Hepatocytes by Inducing CYP3A4 Expression. J Pharm Sci. 2021;110(1):412-21. doi: 10.1016/j.xphs.2020.09.013

80. Abduljalil K, Pansari A, Jamei M. Prediction of maternal pharmacokinetics using physiologically based pharmacokinetic
models: assessing the impact of the longitudinal changes in the activity of CYP1A2, CYP2D6 and CYP3A4 enzymes during pregnancy.
J Pharmacokinet Pharmacodyn. 2020;47(4):361-83. doi: 10.1007/s10928-020-09711-2

81. Khatri R, Fallon JK, Sykes C, Kulick N, Rementer RJB, Miner TA, et al. Pregnancy-Related Hormones Increase UGT1A1-
Mediated Labetalol Metabolism in Human Hepatocytes. Front Pharmacol[Internet]. 2021[cited 2024 Feb 16];12:655320. Available
from: https://www.frontiersin.org/journals/pharmacology/articles/10.3389/fphar.2021.655320/full doi: 10.3389/fphar.2021.655320

82. Jeong H, Choi S, Song JW, Chen H, Fischer JH. Regulation of UDP-glucuronosyltransferase (UGT) 1A1 by progesterone and
its impact on labetalol elimination. Xenobiotica. 2008;38(1):62-75. doi: 10.1080/00498250701744633

83. Mulrenin IR, Garcia JE, Fashe MM, Loop MS, Daubert MA, Urrutia RP, et al. The Impact of Pregnancy on Antihypertensive
Drug Metabolism and Pharmacokinetics: Current Status and Future Directions. Expert Opin Drug Metab Toxicol. 2021;17(11):1261-79.
doi: 10.1080/17425255.2021.2002845

84. Betcher HK, George AL Jr. Pharmacogenomics in pregnancy. Semin Perinatol[Internet]. 2020[cited 2024 Feb 8];44(3):151222.
Available from: https://www.sciencedirect.com/science/article/abs/pii/S0146000520300033?via%3Dihub doi: 10.1016/j.
semperi.2020.151222

DAPMAKOI'EHOMHA CTPATETI'IS HNIJABOPY I'NITOTEH3UBHUX ITPEITAPATIB
TA NEPCHOEKTUBH ii BAKOPUCTAHHSA Y BATITHUX KIHOK

0. 0. Ckagincoka, JI. €. @imyx, B. I. lToxunvko?, 10. I. Yepusecvka?, O. I. €sceecnrosa®, C. M. I[sipenko?, 3. I. Poccoxa'
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Pesrome.

CeplieBO-CyIMHHI 3aXBOPIOBAHHSI € OJIHIEI0 3 OCHOBHUX MPHYKH CMEPTi B YChOMY CBITi i aprepianbha rineprensis (Al') HanexuTh
JI0 HAWCWIIBHIMMX (haKTOpiB PU3UKY iX po3BUTKY. [Ipobiaema Al € Takok aKTyaJ bHOIO IiJ 9aC BariTHOCTI, OCKINBKY ITiIBUIICHUN
apTepialbHAN THCK MOXKe OyTH HeOe3MeTHUM SIK JUIsl MaTepi, Tak i JUIs IUI0/1a, BUKIMKAIOYH IIPEEKIIAMIICIIO Ta epeayacHi MoJIoTH. 3a
OCTaHHIMHM JaHMMH, KUTBKICTh XBopuX Ha Al 3poctarume. Uepes noireHHy Ta MyJIbTH()AKTOPHY MPUPOAY TEpareBTHYHOT BiITOBI
Ha IpenapaTi HeoOXiAHI MOJaNbIIl JOCHIPKEHHS B 1[I ramy3i 3 METOI0 HAMCAHHS JOKA30BUX PEKOMEHAAIHN A KIIHILUCTIB, SKi
JOTIOMOXKY T ONITHMI3yBaTH aHTUTINIEPTCH3UBHY TEPAITilo.

MeTo10 naHoro oIy Oyio y3aralbHHTH iH(GOpPMAIIiIo 3 HAyKOBHX ITyOTiKamii, MeTa-aHai3iB, HactaHoB 3a 2018-2023 poku mozo
BapiaHTIB B I'eHax, sIKi BIUIMBAIOTh Ha MeTa00JI1i3M Pi3HMX KJIaCiB MEJMKAMEHTIB, SIKi 3aCTOCOBYIOTHCS IpH JliKyBaHHI AT, B Tomy umcii,
M1 9ac BariTHOCTI Ta MOB’s13aHi 3 po3BUTKOM Al

OcHoBy matoreHesy Al' cKiTagaroTh sIK 3HWKEHHS Ba3o[miIaTallii, Tak i 301IbIIEeHHS 00’ €My HUPKYIIO0Y01 KPOBi. ApTepiaabHa
JKOPCTKICTH TIPU3BOJUTH JI0 3MEHIICHHS Ba30AMIATAIlll, a BOJHO-HATPi€Ba 3aTPUMKa BHKIIMKAE 30UTbIICHHS 00’ eMy KpoBi. JlomaTkoBi
(axTopu, Taki SIK peHiH-aHTOTEH3HH-aIbI0CTEPOHOBA CUCTEMA, CUMITAaTHYHA HEPBOBA CHCTEMa Ta BapiaHTH I'eHIB, BIUIMBAIOTh SIK Ha
PO3IINpPEHHS CyIuH, Tak 1 Ha 00’eM KpoBi. Kpim Toro, icCHyIOTh CKJIaZHI B3aeMOJii M IIUMHU (pakTopamu. SIK BpomxeHuit paktop,
BapiaHTH T€HIB MOXYTh OJHOYACHO BIUIMBATH Ha BCI BHUIIE3a3HAYEHI aCTICKTH.

HacranoBu AmepurkaHchKoi kapionoriudoi aconianii (AHA) ta €sponeiicbkoro Toapuctsa kapaionoris (ESC) pekoMeHay0Th
BHKOPHCTOBYBATH MPENapaTy 3 HACTYIHUX 5 KIIaciB: alypernkH, 6iokaropu kanbiiesux kaHanis (BKK), anokamopu B-anpeHoperientopis
(B-6mokaropw), iHTiOITOPH aHTIOTEH3UHIIEPETBOPIOBAILHOTO (PEPMEHTY Ta OJIOKATOPH PELENTOPiB 10 aHrioTeH3uny I1.

VY nociimpKeHHSX, SKi BKIFOYEH] B JaHWH OIS, BUKOPHUCTOBYBAJIHCS JIBa OCHOBHI ITIIXOIM: aHAII3 TeHa-KaHUaTa i aHaJli3 TOBHO-
reHoMHoi acomniamnii. [Tonirenna npupona AI' 3HaUHO yCKJIaJHIOE NMOUIYK KIJIIHIYHO 3HAYYIIUX BapiaHTIB, a TAKOXK B3a€MO3B’SI3KIB MIXK
OKPEMHUMH I'€HaMU Ta PEaKI[i€l0 Ha MEANKAMEHTH, SIKi BUKOPHUCTOBYIOThCS [UIsl KepyBaHHsI Al y Ipe/ICTaBHUKIB Pi3HUX €THIYHHUX TPYII.

Cepen reHiB-KaHAMJATIB, [0 MOXXYTh BIUIMBATH HA PU3UK BUHUKHEHHS Al' — reHM moTeHUian-3a1eKHUX KaJbIi€BUX KaHAIIB
(CACNALA, CACNALC, CACNA1S i CACNB2), NEDDAL, ADD1, miR. Psix reretndrux moniMop¢i3miB 1MoB’si3aHi sIK i3 BILIMBOM
Ha PO3BHTOK apTepiaibHOI rineprensii, Tak i peakuiero Ha mikyBanHs — ENOS, TRIB3, CYP, POR, ADRB1, ADRB2, ACE. Ilpu niky-
BaHHI BariTHUX XiHOK 3 Al e()eKTHBHICTh aHTUTINIEPTEH3UBHOTO 3ac00y MOBHHHA OyTH 30aJlaHCOBaHa 3 pU3MKOM s 110718, [TouaTkoBa
aHTUTINEPTEH3MBHA TePallis Ma€ BKJIIOYATH OJMH NPUHHATHHI perapar Mepiioro psy.

CTBOpeHHs (hapMaKOTEHOMHOI CTparterii I miadopy HaitOinbII e(eKTUBHOTO 1 JOOPE IIEPEHOCUMOTO PEKUMY MEAUKAMEHTO3HOTO
nikyBaHHs A" HaJ3BHYAfHO BaXKJIMBE, OCKUIBKH II¢ TIPU3BEJIC IO MEHINOI HEOOX1THOT KiJTbKOCTI MpernapariB Ha Malli€eHTa Ta Kparioro
KOHTPOJTIO apTepialbHOTO TUCKY, JOTIOMOXKE YHHKHYTH CEPLIEBO-CYTHHHHUX | HUPKOBHUX YCKJIAJHEHB, TIOKPALUTH SKICTh Ta TPUBAIICTh
KUTTSL.

Kuaro4oBi ci10Ba: aprepianbha rineprensis; renu pusvKky apTepiaibHOT rineprensii; (apMakoreHeTHKa TiMOTEH3MBHUX Mpema-
pariB; BariTHi KiHKH.
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WILLIAMS-BEUREN SYNDROME
AND COMBINED PATHOLOGY
IN MONOCHORIAL TWINS

I. V. Lastivka', V. V. Antsupova’, (LITERATURE REVIEW AND CLINICAL CASE)

A. H. Babintseva?, O. I. Yurkiv?,

L. P. Sheiko?, L. I. Brisevac®

Bukovinian State Medical University* (Chernivtsi, Ukraine),
Bogomolets National Medical University?,

Shupyk National Healthcare University of Ukraine®
(Kyiv, Ukraine)

Summary

The widespread introduction of molecular genetic research methods into health care practice has made it possible to diagnose rare
microdeletion syndromes in patients with multiple congenital malformations..

Aim of the study is to present the results of a literature search and demonstrate a clinical observation of Williams-Beuren
syndrome in 10-month-old monochorionic twins with congenital malformations of the cardiovascular system in combination
with kidney pathology and an additional spleen.

Results. Williams-Beuren syndrome (WBS) is a rare congenital disorder characterized by specific craniofacial dysmorphisms
(elphic face) and a hoarse voice in combination with cardiovascular damage, mental retardation, musculoskeletal disorders, and
hypercalcemia. WBS occurs in the population with a frequency of 1:7,500-1000 infants.

The presence of a specific phenotype is associated with a hemizygous microdeletion of the long arm of chromosome 7 at region
7911.23. The size of the deletion varies from 1.5 to 1.8 Mb and results in the loss of several neighboring genes. The diagnosis is
made syndromologically and confirmed by modern molecular cytogenetic methods. Pathologically significant WBS mutations
include loss of the ELN gene and loss of neighboring genes such as LIMK1, RFC2, BAZ1B, GTF2I, STX1A, CLIP2, GTF2IRD, NCF.

Haploinsufficiency of ELN gene is the main marker of WBS and causes insufficient synthesis of elastin protein, which leads
to development of pathology of heart and blood vessels (elastin arteriopathy), disorders of connective apparatus of joints,
abnormalities of vocal cords and skin. LIMK1 hemizygosity is associated with impaired visual-spatial constructive cognition.
Deletion of the RFC2 gene can cause growth retardation and developmental delay. Reduced intelligence can be caused by
a mutation of the GTF2I gene and hypercalcemia by a mutation of the BAZ1B gene. The phenotypic manifestations of WBS are
also thought to be influenced by the reduced expression of flanking intact genes.

The diagnosis, treatment, and adjustment of patients with WBS require an interdisciplinary team of specialists.

The presented clinical case demonstrates multisystem pathology in 10-month-old monochorionic dizygotic twins in whom
Williams-Beuren syndrome was clinically diagnosed and confirmed by FISH: ish del (7)(q11.23q11.23)(ELN-).

Conclusion. To confirm the genetic component in congenital multisystem pathology, it is necessary to use modern molecular
genetic diagnostic methods. Determination of genetic mutation, its size and origin is important for medical genetic counseling.
Early confirmation of the WBS allows to make an individual prognosis of the child’s life and development, as well as to determine in
time the optimal methods of treatment and adaptation, and to advise the parents in planning the next birth of children in the family.

Key words: Williams-Beuren Syndrome; Congenital Malformations; Pulmonary Artery Stenosis; Supravalvular Stenosis

of the Aorta; Hypercalcemia; Nephrocalcinosis; FISH-method; Elastin Gene ELN.

Introduction

In connection with wide implementation of molecular
genetic research methods in practical medicine, it became
possible to diagnose rare microdeletion syndromes in
patients with congenital malformations (CM) of the
cardiovascular system and kidney pathology. From the
genetic point of view, CM represent a heterogeneous
group and can occur in the form of isolated, systemic and
multiple defects of different etiology. The nosological
affiliation of congenital pathology is sometimes difficult to
recognize at an early age, therefore the presence of multiple
congenital malformations, intrauterine hypotrophy;
characteristic stigmata of dysembryogenesis are indications
for examination by a geneticist. Timely diagnosis of genetic
syndromes helps parents to learn about the prognosis of the
disease, get a recommendation for the next pregnancy.
Doctors receive information about the expediency and
conditions of surgical intervention, possible complications
and determine the tactics of further management of the
patient [1-4].

Aim of the study is to present the results of a literature
search and demonstrate a clinical observation of Williams-
Beuren syndrome in 10-month-old monochorionic twins with
congenital malformations of the cardiovascular system in
combination with kidney pathology and an additional spleen.

Definition. Williams-Beuren syndrome (WBS;
OMIM #194050) is a genetic syndrome that results
from a hemizygous deletion of chromosome 7q11.23
and includes a specific phenotype: «elphic face»,
congenital heart defects (supravalvular aortic stenosis,
stenosis of the peripheral pulmonary arteries), mental
retardation, endocrine disorders (infantile hypercalcemia,
hypothyroidism), dentomandibular anomalies [4-6].

Epidemiology. The frequency of the disease is
1:7,500-10,000 newborns in representatives of all ethnic
groups and nationalities. Boys and girls are equally
affected, but males are more likely to have severe heart
disease, especially supravalvular aortic stenosis [4, 7, 8].

History. J. Williams in 1961 and A. Beuren in 1962
independently described the syndrome. J. Williams selected
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from his patients children with similar defects of the
cardiovascular system, with characteristic appearance and
mental retardation; Beuren described a similar syndrome
with additional features of dental anomalies and peripheral
pulmonary artery stenosis [4, 9].

Etiopathogenesis. The genetic cause of WBS was
discovered in 1993. The disease is associated with a deletion
of chromosome 7q11.23, which is located in the WBS
critical region (Fig. 1) and is frequently rearranged due
to the presence of large complex segmental duplications
called low-copy repeats (LMRs). The total deletion
size in WBS ranges from 1.5 to 1.8 Mb. The lost region
can span approximately 28 genes. Phenotype-genotype
correlations for WBS are known for the following genes
ELN - cardiovascular pathology; LIMK1 — impaired
visuospatial cognition; GTF2I — reduced intelligence;
STX1A — neurotransmitter release and insulin secretion;
BAZ1B - BAZ1B protein that binds vitamin D receptor;
CLIP2 — impaired cerebellar function; GTF2IRDI -

craniofacial features; NCF —reduced risk of hypertension [7,
8, 10-12]. It has been studied that haploinsufficiency of genes
in WBS syndrome leads to typical facial dysmorphism, oral
anomalies, as well as anomalies in the development of
the kidneys and gastrointestinal tract [13]. No evidence
of association of specific symptoms with the origin of the
deletion from the father or mother has been found [14].
Most often, this syndrome is sporadic, so the risk of
having a child with the same disease in families where there
is already a child with WBS is estimated to be low in the vast
majority of cases. The family forms are inherited according to
the autosomal dominant type of inheritance. There is a high
risk of having a child with WBS in people who suffer from this
syndrome, as well as in carriers of a balanced chromosomal
rearrangement affecting a part of chromosome 7 (7gq11.23).
Itis believed that there is a hereditary predisposition to WBS
due to the presence of a genomic variant that can lead to
microdeletions. The hereditary nature is also confirmed by
the presence of identical signs in monozygotic twins [4, 15].

Fig. 1. Chromosome 7q11.23 microdeletion, which is associated with Williams-Beuren syndrome
phenotypes [10]

WABS is a multisystem disorder, but cardiovascular
abnormalities, present in 80 % of patients, are a major cause
of morbidity, disability and mortality [6, 16-18]. Recent
work suggests that elastin deficiency leads to abnormal
circumferential growth of arteries rather than vascular
smooth muscle cell hyperplasia. These new findings may
lead to changes in future medical treatments [6].

Clinical manifestations.

Anthropometric indicators. Mild intrauterine
developmental delay and microcephaly are possible
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with WBS [1, 4, 19]. After birth, babies often have
developmental delay, low height and low body weight
(average 2700 g). A pronounced decrease in the rate of
physical development with this disease is noted early —
in the first 2-3 years of life, in 70 % of children, a poor
increase in body length and weight is observed until the
age of 4, in the future, the rate of linear growth is 75 % of
the norm, a short puberty is noted growth spurt. Height in
adulthood does not exceed 155-160 cm. Poor weight gain
is often due to feeding difficulties caused by dysphagia,
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gastroesophageal reflux, abdominal pain associated with
chronic constipation and/or idiopathic hypercalcemia [19].

Psychomotor development. Neuropsychological
development of such children is significantly delayed.
They begin to walk independently at the age of 2-3 years.
They are characterized by mild neurological disorders
(mild spasticity, poor coordination of movements, muscle
hypotonia); mild signs of cerebral palsy are possible [20].
Perceptual and motor functions are more impaired than
memory and language development. In the first years
of life, children lag behind in language development.
However, by the age of 5-6 years, speech develops,
children talk a lot, but the meaningful side of speech
suffers. Older children may have comorbid psychiatric
disorders, including intellectual disability, attention deficit
hyperactivity disorder, obsessive-compulsive disorder, or
generalized anxiety disorder [7]. 1Q scores vary from 41
to 80, with a mean score of 58 points, which corresponds
to a mild degree of oligophrenia. Intellectual retardation is
often accompanied by impaired balance and coordination
of movements. The emotional sphere is characterized by
friendliness, sociability, anxiety [1, 4].

Head, Face, Teeth. These patients have a peculiar
facial structure (elphic face): broad forehead, bitemporal
narrowing, midline separation of the eyebrows, epicanthal
folds, flat nasal bridge, short nose, anteversion of the
nostrils, broad upper jaw, prominent ears, full cheeks that
are lowered, large mouth with full lips, bulbous or full nasal
tip, small pointed chin, blue eyes, and periorbital fullness
(Fig. 2). Facial features are recognized at 3-4 months of
age and become more pronounced during infancy and early
childhood [1, 4]. Older children are characterized by sparse
dentition. Patients with WBS often have malocclusion,
micrognathia, irregular dental arches, severe crowding or
diastema, hypodontia, microdontia, partial adontia (40 %),
and enamel hypoplasia [13, 21].

Vision and Hearing. During childhood, patients may
have otitis media and visual problems. Blue iris with
star pattern, strabismus (50 %), short palpebral fissures,
amblyopia, refractive errors and pathological tortuosity of
retinal vessels are common [13]. Increased sensitivity to
sound is observed in 90 % of patients with WBS, progressive
sensorineural hearing loss in 63 %; hyperacusis, odynacusia,
auditory allodynia have also been described [5, 8, 22].

Fig. 2. Phenotypic signs of Williams-Beuren syndrome [23]

Cardiovascular system. Damage to the cardiovascular
system in WBS is observed in 53-100 % of cases and is
specifically associated with elastin arteriopathy. In the first
year of life, congenital malformations are diagnosed (most
commonly supravalvular aortic stenosis (55 %) and pulmonary
artery stenosis (60 %)). Other structural anomalies found in
patients with WBS include: ventricular septal defect (8-21 %),
mitral valve prolapse (15 %) and aortic insufficiency (10 %),
aortic hypoplasia [6, 7, 17, 18]. At the age of 2-5 years,
hypertrophic cardiomyopathy is detected, arterial hypertension
often develops (40-50 %) [5, 12, 17]. Non-structural
cardiovascular problems include systemic hypertension, which

occurs in 40-50 % of patients [11, 16]. Renal artery stenosis
occurs in 7-58 % of patients and may be a significant factor in
the development of systemic hypertension [6, 11].
According to the results of the study conducted by the
University of Gottingen (Germany), it is known that the
incidence of sudden death in patients with WBS is 1 in 1,000
patients and is often associated with the use of sedatives or
anesthesia during cardiac surgery. This indicator is 25-100
times higher than in the general population of the same age
[6, 8]. Factors associated with a high risk of cardiac arrest
and death in most cases include bilateral outflow tract
obstruction and coronary artery stenosis [6, 16, 17].
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Musculoskeletal and ligamentous apparatus. Children
with WBS often have diffuse muscle hypotonia and
associated skeletal changes: long neck, low waist, drooping
shoulders; narrow and sunken sternum, kyphoscolysis,
hyperlordosis; X-shaped legs, flat feet, clubfoot, valgus
deformity of the first toe [1, 4]. As a result of connective
tissue dysplasia, inguinal and umbilical hernias, intestinal
and bladder diverticula, rectal prolapse, and joint
hypermobility are common [20]. A characteristic feature
is a creaky voice timbre, which is associated with reduced
elasticity of the vocal cords [21].

Kidneys and Urinary Tract. The following renal and
urinary tract abnormalities have been described in WBS:
bladder diverticula, renal hypoplasia, vesicoureteral reflux,
hypercalciuria, nephrocalcinosis, nephrolithiasis, renal
failure [24]. The risk of structural abnormalities of the
kidneys and urinary tract is 12-36 times higher in WBS
than in the normal population [25, 26].

Endocrine Disorders in WBS include idioaptic
hypercalcemia (in 15-50 % of patients), hypercalciuria
(in 30 %), hypothyroidism, early puberty; Adults may develop
diabetes mellitus. Hypercalcemia contributes to irritability,
vomiting, constipation, and muscle cramps. Hypercalciuria

may be complicated by nephrocalcinosis and nephrolithiasis,
in severe cases with impaired renal function. [5,2 4-26].

Skin and its Appendages. Children with WBS may have
fragile skin, hypoplasia of nails, early graying of hair on
the head [1, 4, 21, 27].

Gastrointestinal Tract. In the first 2 years of life,
children do not eat well, they often have vomiting,
constipation, which is replaced by diarrhea. They are
constantly thirsty. These signs are often combined with
ametabolic disorder: an increase in calcium and cholesterol
in the blood. In the 3rd year of life the somatic condition
of children improves, but the delay in psychomotor
development is more clearly manifested [4, 8, 21].

Abdominal pain syndrome is common in children
with WBS. Among the possible causes of its occurrence
are reflux esophagitis, hiatal hernia, peptic ulcer of the
stomach and duodenum, ischemic bowel disease, chronic
constipation, diverticulitis. [4, 21].

Available scientific sources provide three systems for
evaluation of clinical signs for primary diagnosis of WBS
[28-30]. The table shows the criteria for the syndromic
diagnosis of WBS according to the American Academy of
Pediatrics (2001) [31].

Table

Phenotype scoring system for WBS diagnosis [31]

Growth (Past or Present Evidence)
If 3 of 5 items are checked, score 1 point

Post-term birth for more than 41 weeks gestation.

Failure to thrive/height and weight less than 5th percentile

Vomiting or gastroesophageal reflux

Prolonged colic lasting more than 4 minutes irritability

g |wNE=

Chronic constipation

Behavior and Development.
If 3 of 6 items are checked, score 1 point

Overly friendly personality

Hypersensitivity to sound

Anxiety

Developmental delay or mental retardation

Visuospatial problems

oI |WINE

Delayed speech acquisition, followed by excessive talking

Facial Features
If 8 of 17 items are checked, score 3 points

Bitemporal narrowing

Epicanthal folds or flat nasal bridge

Strabismus (present or past)

Short nose or anteversion of nares

Full cheeks

Long philtrum

Small, widely spaced teeth

Wide mouth

OO NG WIN|=

Prominent ear lobes

10. Broad brow

11. Periorbital fullness

12. Stellate lacy iris pattern

13. Bulbous or full nasal tip

14. Malar hypoplasia (flat cheek bones)

15. Full prominent lips

16. Malocclusion

17. Small jaw

Cardiovascular Problems by EchoCG (a)
If 1 of 2 items are checked, score 5 points

1. Supravalvular aortic stenosis

2. Peripheral pulmonary artery stenosis
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Cardiovascular Problems (b)

If 1 of 3 items are checked, score 1 point
1. Other congenital heart diseases
2. Cardiac murmur
3. Hypertension

Connective Tissue Abnormality

If 2 of 6 items are checked, score 2 points
1. Hoarse voice
2. Inguinal hernia
3. Bowel or bladder diverticula
4. Long neck or sloping shoulders
5. Joint limitation or laxity
6. Prolapse of the rectum

Calcium Studies

If 1 of 2 items are checked, score 2 points
1. Hypercalcemia
2. Hypercalciuria

According to the presented criteria, Williams-Boren
syndrome is unlikely if the score is less than 3; if the score
is >3, FISH analysis should be considered. The mean
WABS score is 9 (standard deviation 2.86). If supravalvular
aortic stenosis is detected, the patient should be referred to
a geneticist for molecular genetic evaluation [31].

Diagnostics. If WBS is suspected, a comprehensive
examination should be performed, including: assessment of
physical and mental development; determination of calcium,
urea nitrogen, creatinine, thyroid-stimulating hormone,
free T3 and T4 hormones, blood sugar levels; otoacoustic
emission/audiogram; fundus examination; echocardiography;
electrocardiograms [21]. To confirm the diagnosis of WBS,
molecular genetic testing should be performed: search for
a deletion in the 7911.23 region by fluorescence in situ
hybridization (FISH). Chromosomal microarray analysis
is a modern diagnostic test that can be used to detect the
deletion and determine its size [7, 18, 21, 32, 33].

Patients with WBS often come to the attention of
specialists in childhood. According to the available
literature, WBS is usually diagnosed in children older
than one year. The average age at diagnosis was about
5 years: 1 year in the case of congenital heart defects
and 10 years in the case of mental retardation and/or
abnormal neuropsychological profile without obvious
congenital heart defects [32]. The age at which WBS is first
detected has decreased in countries with widespread use of
modern molecular genetic testing: FISH and chromosomal
microarray analysis [8, 21]. Patients with WBS often come
to the attention of specialists in childhood. According
to the available literature, WBS is usually diagnosed in
children older than one year. The average age at diagnosis
was about 5 years: 1 year in the case of congenital heart
defects and 10 years in the case of mental retardation and/
or abnormal neuropsychological profile without obvious
congenital heart defects [32]. The age at which WBS is first
detected has decreased in countries with widespread use of
modern molecular genetic testing: FISH and chromosomal
microarray analysis [8, 21].

Differential Diagnosis. It is important to rule out other
disorders of the nervous system that may resemble WBS:
fetal alcohol syndrome, Di George syndrome (22q11.2
deletion), Noonan syndrome, Smith-Magensis syndrome,
Kabuki syndrome, Marshall syndrome. Autosomal

dominant supravalvular aortic stenosis is another condition
that should be excluded because it is a separate disease [7].

Treatment. Effective treatment and monitoring of
children with WBS requires a multidisciplinary approach
and a team of specialists in the following areas

1. Medical and genetic support includes medical and
genetic counseling of families in which there is a patient with
WBS; determination of the genetic defect and verification of
the diagnosis. If one of the parents has WBS or is a carrier
of a balanced chromosomal rearrangement affecting part of
chromosome 7 (7q11.23), prenatal molecular genetic testing
of the fetus is recommended [21, 23, 29].

2. Cardiology and Cardiothoracic Surgery: At
birth, children with WBS often require cardiac care for
supravalvular aortic stenosis, requiring open-heart surgery
by a cardiothoracic surgeon. After surgery, patients should
be closely monitored by a cardiologist because of the risk
of hypertension and arteriopathy, which can also lead to
pulmonary artery stenosis, mitral valve insufficiency, and
renal artery stenosis. Conservative medical measures with
the use of antihypertensive drugs are used to treat arterial
hypertension [5-10, 11, 16-18, 21].

3. Endocrinology: Endocrinologists often treat
hypercalcemia, hypothyroidism, and stunting in patients
with WBS. Because of the risk of hypercalcemia, it is
necessary to modify the diet, increase fluid intake by 50 %
above age requirements, prescribe magnesium supplements,
and, if necessary, use oral corticosteroids or intravenous
bisphosphonates (pamidronate). Patients’ calcium levels
must be carefully monitored, as a low-calcium diet can lead
to rickets. If the child is short, growth hormone treatment may
be helpful. An endocrinologist will regularly monitor glucose
levels and thyroid function. Children with WBS often require
thyroid hormone replacement therapy [7, 19, 21].

4. Nephrology: if a kidney stone develops as a result
of hypercalciuria, it is necessary to consult a nephrologist
for lithotripsy [21, 24-26].

5. Gastroenterology: Referral to a gastroenterologist
is warranted for children who have feeding problems as
they may require an indwelling feeding tube. Treatment
of abdominal pain syndrome is carried out depending on
the causes of its development [5, 21, 23, 33].

6. Dietetics: Babies with feeding problems often need
treatment and consultation with a nutritionist [21].
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7. Psychiatry: A psychiatric evaluation is recommended
to determine the need for medication or psychotherapy to
treat co-occurring psychiatric disorders [2, 23].

8. Dentistry and orthodontics: Due to the risk
of malocclusion and dental abnormalities, it is also
recommended to see an orthodontist and/or dentist [13, 21].

9. Support services: due to neurodevelopmental
disorders and intellectual retardation, children with WBS
often require special educational programs, occupational
therapy, physical therapy, speech therapy, and sensory
integration [2, 3, 8, 15]. A hearing and vision test is
recommended for all children with neurodevelopmental
disorders. Children with WBS are at risk for hypermetropia
and recurrent otitis media; therefore, they need routine
testing for hearing and vision loss [2, 3, 8, 13, 15, 22].

10. Obstetrics and Gynecology: Pregnancies of women
with WBS are at high risk of complications. Pregnant
women with WBS undergo comprehensive monitoring of
the cardiovascular and urinary systems due to the high risk
of developing arrhythmia, heart failure, hypertension, and
urinary tract infections. Prenatal fetal ultrasound screening
is recommended for women with WBS [33].

Prognosis of disease. The prognosis is relatively good,
partial social adaptation is possible. The incidence of WBS
is largely determined by the presence of arteriopathy and

congenital heart disease. Patients with WBS can live semi-
independently and are often able to work [7].

In most cases, the syndrome is sporadic, so the risk
of having a child with the same disease in the same
family is considered low. In terms of inheritance, there is
a 50 % chance that parents with WBS will «pass on» the
microdeletion to their children. If a parent has a child with
WABS but the parent is unaffected, the risk of the sibling
developing WBS is low [21].

Case Report. The article presents a rare case of
Williams-Beuren syndrome in monochorionic dizygotic
twins. The clinical case was published with the consent of
the parents in accordance with the principles of bioethics,
as confirmed by the protocol of the Bioethics Commission
of the Bukovinian State Medical University.

Two 10-month-old monochorionic dizygotic twins with
congenital heart defects, renal pathology, additional spleen, and
delay in physical and psychomotor development were referred
to a geneticist by a pediatric neurologist. The girls were found
to have specific craniofacial dysmorphisms: epicanthal folds,
flat nasal bridge, strabismus, short nose with anteversion of the
nostrils, full cheeks, long philtrum, small widely spaced teeth,
wide mouth, broad forehead, periorbital fullness, stellate lacy
iris pattern, bulbous tip of the nose, full lips.

Fig. 3, 4. Phenotypic signs of WBS in monochorionic twins

According to ultrasound, both girls have the following
congenital malformations: stenosis of the pulmonary artery,
patent foramen ovale, and an additional spleen. Blood
biochemistry: hypercalcemia.

Family history. The children were born naturally in
the 37-38th week of gestation from the fifth unplanned
pregnancy, which occurred against the background of
chronic feto-placental insufficiency, second-degree fetal
distress. During the pregnancy the mother was registered
at the maternity clinic. Previous pregnancies resulted
in the birth of healthy children (one boy and two girls).
The age of the mother and father at the time of the twins’
birth is 28 and 29 years, respectively. Parents are healthy.
Before conception the mother did not work, the father
worked as a construction worker. Parents deny bad habits
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and consanguinity in marriage. Heredity on the mother’s
side is burdened by the presence of diabetes mellitus and
oncology on the father’s side.

The medical history: The first twin was born with
a weight of 2050 g, length of 45 cm, head circumference
of 32 ¢cm, and chest circumference of 27 cm. Apgar
score was 8/9 points. The second child of twins was
born with a body weight of 2250 g, body length of 48
cm, head circumference of 31 cm, chest circumference
of 28 cm. Apgar score was 8/9 points. When evaluating
anthropometric indicators, the first child corresponded
to the category of children with low birth weight before
pregnancy, the second child to the category of children with
low birth weight at birth. According to the evaluation of
morpho-functional maturity according to the new Ballard
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scale, the children’s maturity corresponded to the 37th week
of gestation.

In the neonatal period, the first of the twin girls was
clinically diagnosed: «Hypoxic-ischemic encephalopathy,
acute period, CNS depression syndrome; conjugation
jaundice; congenital heart disease: stenosis of the pulmonary
artery (pressure 40 mmHg), open foramen ovale (3-4 mm),
circulatory insufficiency of the first degree; low birth weight
before pregnancy; 1-st of the twins». The second of the
twin girls was diagnosed with: «Signs of hypoxic-ischemic
encephalopathy, acute phase, CNS depression syndrome;
mucopurulent conjunctivitis of both eyes; conjugation

jaundice; congenital heart disease: stenosis of the pulmonary
artery (pressure 32 mmHg), open foramen ovale (3-4 mm);
circulatory insufficiency of the 1st degree; the 2nd of twins».

Williams-Beuren syndrome was suspected based on
clinical data, craniofacial dysmorphisms, and portrait
diagnosis using the Face2Gene program.

The diagnosis was confirmed by the FISH method using
loci of specific markers for chromosome 7: ish del (7)
(911.23911.23)(ELN) (Fig. 5, 6). Chromosomal microarray
analysis is recommended to determine the size of the
deletion and the lost genes.

Fig. 5, 6. The result of a molecular cytogenetic study of the peripheral blood of twins (FISH)

Locus-specific markers for chromosome 7: ELN(7911.23, red) and EGFR(7p11.2, green); Sets of fluorescent
labels used: MetaSystems; Number of metaphases analyzed for each label mixture: 20

Treatment and rehabilitation.

Cardiologist and heart surgeon. The 1st of the twin girls was
operated at the age of 10 months — dilatation of the ascending
aorta and dilatation of the ring and trunk of the pulmonary
artery. The 2nd of the twin girls was operated at the age of 1
year — ascending aortoplasty was performed. After surgery,
the girls were followed by a cardiologist. At the age of 1 year
and 1 month the children were hospitalized in the cardio-
rheumatology department because of signs of heart failure due
to residual pathology after surgical correction of heart defects
and delayed physical development.

Pediatric neurologist. Observation of twins regarding
delayed psychomotor development.

Pediatrician. Consultation of twins at the age of 1 year and
2 months. The mother complained about the children’s rapid
fatigue, poor appetite, and delayed physical and statokinetic
development. Physical examination revealed severe hypotonia
and hyporeflexia in the children. When assessing the physical
development according to percentile tables, the weight/height
of the first child was 6680 g/67 cm (-2DS), the parameters of
the second child were 6980 g/68 cm (-2DS).

Nephrologist. The children were admitted to the
Nephrology Department of the Children’s Hospital for
inpatient treatment at the age of 1 year and 3 months with
complaints of lethargy, poor appetite, and low-grade fever.
The children’s condition on admission was considered
moderate due to intoxication, urinary and anemic syndromes.
Children drink up to 300 ml of liquid, infant formula—up to
100 ml every 3 hours.

At the time of examination of twins: children with the
correct asthenic physique, weight deficit up to 15 %, restless
and capricious. The skin is clean, pale, the tongue is covered

with a white layer, the eyelids are slightly swollen, and the
peripheral nodes are not palpable. Specific craniofacial
dysmorphisms («elphic face») are present. Breath sounds are
heard above the lungs and are evenly distributed throughout
the lungs. Heart sounds are rhythmic, diminished, systolic
murmur. The liver is at the edge of the arc; the abdomen is
palpable, Pasternatsky’s symptom is positive; the urine is
yellow with an unpleasant odor; the stools are normal.

The biochemical blood test. Both twins had elevated
levels of alkaline phosphatase, phosphorus, calcium, and
lactate dehydrogenase. Urinalysis: revealed leukocyturia,
erythrocyturia, phosphaturia; Escherichia coli was colonized.

Ultrasound of the kidneys showed a difference in size
and moderate hypoplasia. The contours of both kidneys are
deformed, the echogenicity of the parenchyma is increased,
a positive symptom of «hyperechoic pyramids».

Both children had the following clinical diagnosis:
Primary: Chronic kidney disease, stage I11. Complication:
Urinary tract infection of unspecified site. Concomitant:
Williams-Beuren syndrome. Stenosis of pulmonary artery,
condition after surgical treatment. Iron deficiency anemia.
Moderate protein-energy deficiency. Additional spleen.
Nephrocalcinosis.

After the examination and treatment the children were
discharged home with recommendations: observation by
neurologist, cardiologist, nephrologist and family doctor.
In order to determine the dynamics of kidney function and
correct pathogenetic therapy, the children undergo planned
hospitalization in the nephrology department of a children’s
hospital. Children are also examined annually at the Center
for Pediatric Cardiology and Cardiosurgery of the Ministry
of Health of Ukraine and receive recommendations on
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prevention of infective endocarditis and monitoring of the
work of the heart and blood vessels.

Conclusions

1. Williams-Beuren syndrome is a rare disease that
occurs in the population with a frequency of 1:7,500-10,000
babies, characterized by the presence of a special phenotype
and multisystem damage: «elphic face»; congenital defects
of the cardiovascular system; mental retardation; changes in
the musculoskeletal system; hypercalcemia. The diagnosis
is made syndromologically and confirmed by molecular
cytogenetic methods.

2. In connection with congenital heart defects and
taking into account the high frequency of anomalies of the
kidneys and urinary tract in WBS, systematic monitoring
by a cardiologist and a nephrologist with the use of
laboratory and ultrasonographic examination of patients is
recommended.

3. The presented clinical case of WBS confirmed by
FISH in 10-month-old monochorionic dizygotic twins
demonstrates the combined pathology of different body
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CUHJPOM BLIbSAMCA-BOMPEHA TA MOETHAHA IMATOJIOIISA Y MOHOXOPIAJIbBHUX BJIU3HIOKIB
(IITEPATYPHU OIVISIT TA KATHIYHUM BUITAJTOK)

1. B. Jlacmisxa*, B. B. Anyynoea®, A. I'. Babinyesa*, O. I. FOpkie*, JI. I1. Illeixo®, JI. I. Bpiwmesay®

ByKOBHHCHKHIl iep:kaBHUI MeIHYHUIT yHiBepcHTeT!
(M. YepHiBui, Ykpaina),
Hanionaabnuii Mexuunuii yaisepeurer imeni O. O. Boromoabus?,
HaujonaasHuii yHiBepcuTeT 0X0poHH 310poB’ st Yipainu imeni I1. JI. Ilynuka®
(m. KniB, Ykpaina)

Pesrome.

V 3’53Ky 3 IIUPOKUM BIIPOBA/DKEHHSIM MOJICKYJSIPHO-TCHETHYHHX METOIIB JOCIIIDKEHHS B IPAKTHYHY OXOPOHY 30POB’s 3’ IBUIIACS
MO>KJIUBICTB JIIarHOCTYBATH PIAKICHI MIKpOJEIIeLiiHI CHHIPOMH y NALICHTIB 3 MHO)KUHHUMH BPO/DKCHUMH BaJlaMH PO3BUTKY.

Merta gocixKeHHsI — IPEICTaBUTH Pe3yJIbTAaTH JIITEPaTypPHOTO MOLIYKY Ta IPOJEMOHCTPYBATH KIIHIYHE CIIOCTEPEIKEHHS CHHAPO-
My Binbsmca-Boiipenay 10-Ti Mics[MHHX MOHOXOpIiaJIbHUX OJIM3HIOKIB 3 BPOMKEHHMH BaJlaMH PO3BHTKY CEpLIEBO-CYANHHOI CHCTEMHU
B IIO€/IHAHHI 3 IIATOJIOTI€I0 HUPOK Ta JIOJIATKOBOIO CEIIE31HKOIO.

Pesyabraru gociaimkenns. Cunapom Binbsmca-Boiipena (CBB) — pinkicHe Bpo/pKeHe 3aXBOPIOBAHHS, 1[0 XapaKTEePHU3YEThCs
crietuiYHIMH YEPEITHO-ITHIBOBUMHU TUMOpPGizMamu («obidust efib(a») Ta XpUILIAM TOJ0COM B MO€EAHAHHI 3 YPaKCHHSIM CEpLEBO-
CYIMHHOI CHCTEMH, PO3yMOBOIO BiICTAJIICTIO, TOPYIICHHSIM OITOPHO-PYXOBOTO arapary Ta rinepkansiieMiero. CBB 3ycrpivaerses
B nonyssiiii 3 wactororo 1:7500-10 000 HeMOBJISIT.

HasiBHiCTB 0cO0NMBOrO (heHOTHITY OB’ SI3yIOTh 3 FEMI3UTOTHOIO MIKPOJEJIELIE0 JOBroro Iieda 7 XpoMocoMu y nisstHi 7011.23.
Poamipu aeneii Bapitorots Biz 1,5 10 1,8 Mb, Ta 06yMOBIIHOFOTE BTpary pi3HHUX CYMDKHUX TeHIB. J[iarHO3 BCTAHOBITFOETHCS] CHHAPOMOJIO-
TiYHO Ta MiATBEPIKY€ETHCS CYYaCHUMH MOJICKYJISIPHO-IIUTOreHETHYHUME MeToziaMu. Jlo marosoriyHo 3Hauyimux Mytaniii CBb BizHOCSTH
Brpary reny ELN Ta Brpary po3ramoBanux nopyd takux retis, sk LIMK1, RFC2, BAZ1B, GTF2Il, STX1A, CLIP2, GTF2IRD, NCF.

larmonenocrarnicts reny ELN € ocHoBHnM Mapkepom CBB Ta 00yMoBIII0€ HelOCTaTHICTh CHHTE3Y O1JIKa eNIacTHHY, 110 TPU3BONUTD
JI0 PO3BUTKY IATOJIOTIT Cepils Ta CyauH (eJacTUHOBI aprepionarii), MOpyLIeHb 3B’ I3KOBOTO anapary Cyrio0iB, aHOMaJIill TOJIOCOBUX
3B’s130k Ta mikipu. ['emizurorHicts LIMK1 noB’s3ana 3 mHopynieHHsIM 30pOBO-IIPOCTOPOBOTO KOHCTPYKTHBHOTIO IMi3HaHHS. Jleneris
reny RFC2 moxe cipyunnut nediur pocTy Ta nopynieHb po3BUTKY. SHH)KSHHS! IHTEJIEKTY MOKe OyTH 00yMOBJIEHE MyTalli€l0 reHa
GTF2I, a rinepkansliemis — myTauieto rena BAZ1B. [IpunynieHo, oo Ha ¢penorunivni nposisu CBB Takoxk BIumBae 3HMKEHA KCIIPECist
HEYIIKO/DKCHUX TeHIB, (IAHKYIOUHUX 3 JICJICIIIEO.

JliarnocTuka, JTikyBaHHs Ta apanrauis namieHtis 3 CBb norpedye Mk auciuuiinapHoi koMmanan (axiBIiiB.

Hagenenuii KITiHIYHHI BUITATOK AEMOHCTPYE MYJIBTHCHCTEMHY T1aTojIorio y 10-Tr MICSIMHMX HEMOBJIAT 3 MOHOXOPIaIbHOT IaMHIOTHYHOT
JIBiifHI, y IKMX KIIIHIYHO AiarHOCTOBaHO Ta miaTBepmkeHo FISH-mMetonom curnpom Binbsmca-Boiipena: ish del (7)(q11.23q11.23)(ELN).

BucnoBok. [[jis1 mifTBepKEHHsI TEHETUYHOT CKIJIAI0BOT IIPH BPOJDKEHIN MyIBTHCHCTEMHIN IaToIorii He0OXiJHO BHKOPUCTOBYBATH
Cy4acHi MOJIEKYJISIPHO-TEHETHYHI METO/IM A1arHOCTHKU. BU3HaueHHs TeHeTHYHOT MyTallii, ii po3Mipy Ta MOXOJDKEHHS € BaYKIIUBUM IS
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MEHEJDKMEHT HIATPUMKHU I'PYAHOI'O
BUT'OJIOBYBAHHS B YMOBAX BIMHU

B. Bespyx*, I. Cemans-Minvko,

I IlIkpoobaneuv?, T. Bynuxt, JI. Punicyx*,
M. I'pecvko*, H. Bacunveea', M. Bens
ByKOBHHCBKHIT Jep)KaBHUN MEAMYHMIT yHiBepcuTeT*
(M. YepHiBuyi, Ykpaina),

HauionanpHa akaaeMist MEIMIHUX HAyK YKpaiHu?

(m. KuiB, Vkpaina)

Pe3rome

I pyone 6u20008ysanHs — €OUHUI NPUPOOHUL CROCIO 3a0e3neuumu HeMOBA NOHCUSHUMU PeUOBUHAMU, HeOOXIOHUMU 0I5 1020
300p06020 po3eumky. [Ipakmuuno 6ci mamepi MoxiCyms 200y6amu HeMOGAAN 2PYObMU, AKUJO B0HU OMPUMYTIOMb NIOMPUMKY 8i0
POOUHU, CUCTEMU OXOPOHU 300P08’ i MA CYCNIIbCMEd.

YV miscnapoonomy ma eimuuzsHAHOMY 3aKOHOOABCMET 301lICHeH S 30pOLHOT azpecii npomu cygepeHHol Kpaitu noe’ a3aHo
3 mepmMiHOM «8iliHa». Bilinu 3a62c0u 0momodicHI0I0mscs 3 QI3UUHOI0 3a2P03010 HCUMMIO MA NCUXOEMOYIUHUM CIMPECOM.
Cmpecosuii cman UHUKAC HAGIMb Y HEMOBTIAM , 20JI08HUM YUHHUKOM K020 € NCUXOCMOYIIHULL CMaH mamepi.

Y ecmammi ananizyromsca sk nosumueHi Momenmu 61Uy epyOH020 U20008YBAHHS HA OP2AHIZM HEMOBIAMU, MAK | MEXAHIZMU
BIIUBY NCUXOCMOYILIHO20 CIMPeCY, NO8’ 3AH020 3 BIICbKOBUMU OISIMU Y 83A€MOOIT napu <mamu — OumuHa». Mema 00ciodcerHs noseae
Y ONpayro8aHHi iCHyOHUX HACMAHO8, PEKOMEHOAYILL Ma aneopummie Oitl, CHPAMOBAHUX HA NIOMPUMK) 2PYOHO20 8UL0008YBAHHS 8 YMOBAX
HAO36UHATHUX CUNYayill 051 POOUHU, CUCTEMI OXOPOHU 300P08’ 5 MA CYCRITbCMEA 13 HACIYNHUM V3A2aTbHEHHAM A NPe0Ccmaesients
MEMOOON02II MEHEOHCMEHMY Y HANPAMAX 83AEMOOTT 3A0IAHUX THCMUMYYIT W00 NIOMPUMKU 2PYOHO20 8UL0008YEAHHS 8 YMOBAX
itiHu. TIpoeedents nooatbuux OOCIIONCEHb 13 HANPAYIOBAHHAM ePEKMUSHUX cmpameeiti OJist RIOMPUMKU NApU <MAmu — OUMuUHa»
V KOHmeKcmi yoesneueH s, ICHY8aHHsL 6 yMOBAX BIIICbKOBOT azpecii, € aknyaibHOI0 NPoOnemoro O CUCIEMU OXOPOHU 300p08 5 8 YKpaiHi.

Haykose 00Cni0dicenHs: BUKOHAHE 8 MeXCax HAYKOBOI meMamuKky Kageopu nediampii, HeOHamonoz2ii ma nepuHamanbHoi
meouyuru bBykosuncwvrozo deporcasno2o meduunoezo ynisepcumemy ma H/[P na memy «Xporobionoeiuni ti adanmayiini acnekmu
ma 0coonusoCcmi 6e2emamueHol pe2yiayii npu Namono2iuHUX CManax y oimetl pisHux 6iKoux epyn». Jlepoicasnuil peecmpayiiHuil

nomep: 0122U002245, mepmin euxonanna: 01.01.2022-31.12.2026 pp.
Knrouoei cnoea: nosonapoooiceni; apyone 6u20006ysans;, NopooilisL;, Napa <mamu — OUMUHA»; NCUXoeMoyitinutl cmpec;

MeOUUHA 00NOMO2a; GilIHA; GHYMPIUHBO nepemiujeti 0coou.

Beryn

I'pyaue BuromoByBanus (I'B) — exunuii mpupoaHuii
croci0 BUrofloByBaHHs HEMOBJIIT. [IpakTnuHo BCi Marepi
MOXXYTb T'OJlyBaTH HEMOBJIAT I'PYbMH, SIKIIO BOHH OTPHUMY-
I0Th MIATPUMKY BiJI POJIMHH, CHCTEMH OXOPOHH 3/10pOB’sI Ta
cycminbserra [1, 2].

Y MIDKHapOJHOMY Ta BITUM3HSIHOMY 3aKOHOJABCTBI
3nidCHeHHsI 30pOiHOT arpecii MpOTH CyBepeHHOI KpaiHu
OB’ 513aHO 3 TepMiHOM «BiiiHa» [3, 4, 5]. Biitau 3apxan
OTOTOXKHIOIOTKCSI 13 3arp03010 (hi3MYHOTO ICHYBAHHS Ta I1CH-
xoeMoliiHuM ctpecom. CTpecoBHil cTaH BUHUKAE HABITh
y HEMOBIIST, TOJIOBHUM YHHHHKOM SIKOTO € TICUXOEMOI[IHHHIN
cran marepi [6, 7, 8, 9].

MeTa. Anaui3 icHyIOYHX HACTAHOB, PEKOMEH/IAIIIN Ta
aNTOPHUTMIB AiH, CIPSIMOBAHHUX HA MiATPUMKY TPYTHOTO
BUTOJIOBYBAHHS B YMOBAX HAa/I3BUYAHUX CHTYyaLiil [UIs He-
MOBJISITH Ta MaTepi-roAyBabHULI — APH «KMaTH — JTUTHHAY,
POIMHMU, CHCTEMH OXOPOHH 3I0POB’S 1 CYCITIIBCTBA 13 Ha-
CTYITHHM y3araJIbHEHHSIM Ta IIPEICTaBICHHSIM METONOJIOTI]
MEHEKMEHTY Y HalpsiMaX B3a€EMOIii 3aMiTHUX 1HCTUTYIIIH
LIOZO MTIITPUMKH TPYJHOTO BUTOZOBYBAaHHS B YMOBAX BilfHH.

MaTtepian Ta meToau gocnigXeHHs

JlocrikeHHST BUKOHAHE B ME)KaX HAyKOBOI TEMATHUKH Ka-
(benpu memiaTpii, HEOHATOIOTII Ta IEPUHATAIBHOI MEIUTIMHH
ByKoBHHCBHKOTO JIepkaBHOTO MeIUIHOTO YHiBepcutety Ta H/IP

Ha TeMy: «XpOHOOI0JIOr 4Hi i a/ianTariiiHi acleKTH Ta 0co0H-
BOCTI BEI€TaTUBHOI PEryJIsLi IPY AaTOJIOTYHMX CTaHaX y Jii-
Tell pi3HUX BIKOBHX I'pyI», JlepkaBHuiI peecTpalliiinuii Homep:
01220002245, tepmin Bukonannst: 01.01.2022-31.12.2026 pp.

3rigHO METH IOCJiPKEHHSI BUKOPUCTOBYBAJIUCH Ha-
CTYITHI METOHU: 010J1I0CEMaHTUYHU, CHCTEMHOTO ITiIXO.LY,
OITMCOBOT'O MOJICITIOBAHHSI.

HeBwupiueni nuraHHs.

B xo0/1i MOCTaHOBKM METH JOCIIPKEHHS MU 3BEPHYIIH
yBary Ha HU3Ky HEBHUPIIICHUX ITUTAHb.

1. HepoctaTHbO MOCIHIKEHB 100 KOMIIJIEKCHOT
OIIHKH JI€BOCTI ICHYIOUHMX HACTAHOB, pEKOMCHIAIIIN Ta
QITOPUTMIB J1iHd, siKi Oys10 po3pobiieHo y MUpHHI Yac abo
JUTSL TX 3aIpOBADKEHHS 1] Yac HaI3BUYAMHUX CUTYyAIlil,
CHpsIMOBaHUX Ha MiATPUMKY I'B B yMoBax BiiiCbKOBUX Jiiil.

2. Macmrab Ta KOHTeKCTyalbHICTh JociipkeHb. Ha
CHOTOJIHIIIHIH JIEHb HEJIOCTATHBO JIOCIIIJDKEHB, SIKi O Bpaxo-
ByBaJu Oararo(hakTtopHicTh (Oe3MeKoBuUil, COIiaNnbHU, €KO-
HOMIiYHHH, JeMorpadivuHuii Ta 1HIII KOMIIOHCHTH) BILTHBY
CTpeCy, OB 513aHOTO 3 BIHCHKOBUMHU JISIMU Ha B3aEMOJIIIO
B Mapi «KMaTH — JTUTHHAY.

3. JloHriTyiHAIBHICT AOCHTIKEHB. 3 00’ €KTUBHHX ITPU-
YUH HEMAE JIOCIIJDKEHb, Y SIKMX ONMUCAHO JIOBIOTPUBAJI Ha-
CITIJIKM TIEPEKHUTOTO cTpecy (BilHI) s IMTUHK B YKpaiHi y ro-
JJIBILIOMY KUTTI. 3all04aTKyBaHHS TAKHUX JIOHTITYAIHATBHIX
CIIOCTEPEIKEHb JIOMIOMOXKYTh Kpalle PO3yMITH BILIMB CTpPECY,
OB’ SI3aHOTO 3 BIICHKOBHMH JIiSIMHU, Ha PO3BUTOK JIUTHHH.
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BpaxyBanHs 11i€1 HU3KM HEBHUPIILIEHNX ITUTAHb y TIPOBE-
JICHHI TIOJINIBIINX JIOCII/DKEHb, 13 HAIPAIIOBAaHHAM e(ek-
THUBHUX CTPATETil MO0 M ATPUMKH ITapy «MaTH — AUTHHAY,
y KOHTEKCTI yOe3reueHHs iCHyBaHHSI, B yMOBaX BIHCHKOBO{
arpecii, € akTyaJIbHOIO TIPOOIEMOIO ISl CHCTEMH OXOPOHU
370poB’sl B YKpaiHi.

Pe3ynksTaTi gocnigkeHHA Ta iXx 06roBopeHHs

I'pyaue suromosyBanus (I'B) — equna ¢iszionoriuna
(dhopma xapuyBaHHs JIFOIMHHU Ta OHA 13 HAHIABHIIIKX 1 HAH-
KOPHMCHIIIMX MPaKTHK B icTopii sonctea [1, 2, 10, 11, 12, 13].

I'B unHUTH yHIKaJIbHUI TO3NTHBHUHN BIUIMB HA 3710POB’sI
JIUTHHHU Ta OpraHi3M marepi-romysanbhuii [2, 10-13, 15]. Mdis
I'B Ha oprani3M HEMOBIISITH € 6araTOBEKTOPHOIO: HyTPITHBHE
3abe3neueHns [2, 13]; GionoriyHa migrpuMka ta 3axuct [1, 2,
12, 14]; ncuxoeMortiiiHa B3a€MOJIist i3 MaTip’ 10-ro1yBaIbHHU-
1ero — popMyBaHHS napu «Mmati — qutuHay [10, 14].

@dopMyBaHHS MTapu «MaTH — JUTHHA» PO3MOYUHAETHCS
3aJI0BI'0 /IO HAPODKEHHSI TUTHHH, aJle CaMe «KOJIECO TPpy.-
HOTO BUTOI0BYBaHH:» (puc. 1) € BU3HAYAILHUM MOMEHTOM
y aKTUBHIH cTafii MICUXOEMOIIHHOT B3a€MOJIT TUTHHU Ta 11
marepi [1, 11, 16].

Puc. 1 Koneco rpyaHoro BurogoByBaHHSA B Napi «<xMatu-guTUHa» (BracHa intocrpauis)

AxueHTyBaHHs Ha rpoOiiemi nomupeHocti I'B Ta 3axo-
JUIB IIOJ10 FOTO MiATPUMKH CBITOBUMH MEAUYHUMH Ta T'yMa-
HITApPHUMH IHCTUTYLISIMH po3noyanucs 3 Kinus 80-x pokiB
MUHYJIOTO CTOpivYsl; 3arpoBakeHHs: HactaHoB BOO3 ra
FOHICE® miono miarpumku I'B [1, 17], crinbHoro mepeby-
BaHHs MaTepi Ta JUTUHU Y [OJIOTOBOMY OYIHMHKY Ta IMILIe-
MEHTalIlis Y poOOTY 3aKJIa/(iB OXOPOHH 370POB’sI IHII[IaTHBU
«Jlikapus apyxus 10 autuam» — (BFHI) [18] nosutueHo
BIUIMHYJIM Ha 301IbILIEHHS OMINPEHOCTI BUKOpUCTaHHs ['B
JUTSl BUTOJIOBYBaHHs jiteii [2, 13].

Crimparourch Ha oQiliiiHI CTaTUCTHYHI AaHi, pe3yib-
taru pochimkenb [19-23] ta BmacHuit 10CBiA M010 B3ae-
MO3B’SI3KiB y Mapi «MaTu-AuTHHA», miaTpuMku I'B Ta aHa-
73y OCHOBHUX TPYJHOILIB, 3 IKUMH CTUKAIOThCS MaTepi-
rOlyBaJIbHUII, CJIIJ1 3a3HAYMTH: OpraHi3allisi palioOHAIbHOTO
JIOTJISILY 33 TUTHHOKO Malla YiTKi KOpEJSITUBHI 3B’ S3KH 13
COL[IaJIbHUMH ITOKa3HUKaMH B MIKPOCOIIaIbHOMY OTOYEHHI
JUTHUHH: CIIOCTEPIraucs MO3UTHBHI KOPEJSILiiHI 3B’ I3K1
aJIeKBaTHOTO JIOMVISIAY 3a JAUTHUHOIO 13 PIBHEM OCBITH Ma-
tepi (r= 0,62; p <0,05) Ta 6arska (r= 0,63; p <0,05), mare-
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piangpuuM cTatkoM y pomuHi (r= 0,50; p <0,05) [24, 25]; 3a-
TPUMKa PO3BHUTKY JAPIOHOT MOTOPHKH BIPOT'iJTHO KOpEIIoBasia
3 HU3bKUMH MMOKa3HKKamMu Mac Tina (r = —0,64; p <0,01), 3i
samwkensm [T (r=-0,52; p <0,01) ta 3i 3meHmenusm O
(r=-0,54; p <0,01); moxiGHi qaHi OTpUMaHi MPH KOPEJISAIT
MIX 3aIli3HeHHsIM y (popMyBaHHI rpy001 MOTOPUKH Ta Ma-
coro Tina (r=-0,51; p <0,05), AT (r=-0,62; p <0,01) ra OT'
(r=-0,65; p <0,01) y o6¢cTekenunx miteii [25, 26].

COH TUTHHH € TIPUPOITHAM KOMIIOHEHTOM ii (1310510 14HOT
JISUTBHOCTI, 1110 3a0e31euye A03piBaHHs TUTHHH: TisSUTbHOCTI
HEPBOBOI cucTeMH, (DI3UYHOTO POCTY Ta PO3BUTKY, MeTa00-
Ji3my, Tomio [24], a caMe: O3UTHUBHI KOPEIALINHI 3B’ SI3KH
MIDK TPUBAIICTIO CHY Ta TecTalliiHUM BIKOM Ta Macolo Tija
npu HapomkenHi (BignosigHo r=0,40 ta r=0,44; p<0,05);
BIZICYTHICTh TPUBAJIOr0 MOHO(A3HOTO CHY Ta rajibMyBaHHs
IICUXOMOTOPHOT'O PO3BUTKY JiTEH — HEraTUBHI KOpeJIsiLii
OyJiM BCTQHOBJICHI MIXK TPUBAJIICTIO HIYHOTO CHY Ta BIKOM,
y SIKOMY JUTHHA cTOITh camocTiitao (r=-0,76; p <0,05),
xomuth (r=-0,91; p <0,05), popMyBaHHIM MOTOPHOI MOBH
y Bunsii gonoranus (r=-0,40; p <0,05) Ta Moy I60BaHOTO
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nenery (r=-0,72; p <0,05); po3yMiHHs BaKIIMBOCTi TpUBa-
JIOTO HIYHOTO CHY TTOB’SI3yBaJIOCS 3 pIBHEM OCBITH OATHKIB —
marepi (r=0,51; p <0,05), 6arbka (r=0,43; p <0,05) [26, 27].
B3aemo3B’s13k1 y Tapi «MaTH-UTHHAY BUSBISIIUCS y Tic-
Hili KOpeJIALii Mi>K CHOM JJUTHHH Ta CHOM Marepi-ToyBaJIbHHIII
(r=0,76; p <0,05); HecrokiiiHa 0OCTAHOBKA B POIMHI KOPEITFO-
Basia 3 miBuineHoro 30yymuBictio autunu (= 0,61; p <0,01);
BXKMBAHHS MarTip 10 aJIKOTOJIBHUX HAroiB — 3 IiABHUIIEHOIO
30ymtuBicTio y miteit (r= 0,51; p <0,05) Ta Ouibin mi3HiM MO-
yarkoM xomu autrHOO (r=—-0,58; p <0,001) Ta i MOBHOT aKTHB-
Hocri (r=0,72; p <0,001). HasiBHiCTh epHHATaIEHOT MATONOT i
KOPEJTFOBAJIO 3 BIICTABaHHM Y PO3BUTKY MOBJICHHS y 00CTe-
sxennx giteit (= 0,72; p <0,001) ta npu3BOAKIIO 70 3aTPUMKH
y mporecax couiamizauii mutuan (r= 0,64; p <0,01) [26, 27].
[TincymoBytoun pe3ynsTarn 6101i0CeMaHTHYHOTO aHAI3Y
MOKHA CTBEPIDKYBATH, 1110 MEAMKO-COIIABHI Ta OpraHi3aIliifHi
YUHHUKA Makpo- Ta MIKpPOCEPEIOBHIIA MTApH «MaTH-UTHHA»
€ CKJIAJIOBOIO B KOMIUIEKCI ITPUYHH, 10 MaJIM BIUIMB HA 3HHU-
*KeHHs TpuBaniocti ['B, HaBiTh y MupHuii yac [19-23, 24-27],
a TICHXOEMOIIil{Ha B3a€MOJIis B Mapi «MaTH-AUTHHA» — JIOBOJI

YyTJIMBUH TIpoLIeC, SIKMI MOYKE MU3BOANTH JI0 HElepaoadysa-
HHX (CTPECOBHUX) MOIii, OCOOIHMBO KO MOBA HJIe PO TOCTpi
CTPECOBI peaxilii, MoBsA3aHi 3 BiificbkoBUMHU Jiisimu [7-9, 28].
AHaJTI3yIOUH ICHYIOUi HACTAHOBH, PEKOMCH/IAIIIT Ta aj-
ropurmu aiii [29, 30, 31, 32, 33], siki Oyino po3pobiaeHo
y MHpPHHIA Yac abo sl 1X 3a1pOBaPKEHHS I1i]] 4ac Ha3BH-
YalfHUX CHUTYyaIli#l, CnpsIMOBaHUX Ha miaTpuMKy ['B, cimifg
KOHCTAaTyBaTH, 1110 OCHOBHUMH iX HEJJONIKAMH € «KOPOTKO-
YaCHICTB» — 3aITPOBAKSHHS ITi/] Yac HaJ3BHYaiHUX CUTYa-
wiii Ta He BpaxyBaHHs TPHBAJIOCTI HEraTHBHOI 1il BiliHH [28]
Ha Mapy «MaTH-TUTHHA», K 0arato(pakTOpHOTo MpoIecy,
110 MIiCTUTH Oe3nekoBuil (0e3mocepeiHs 3arpo3a KUTTIO
1 SIK HACJIIOK — BHYTPILIHBO TepeMinieHi ocobu (BI1O)
[34, 35] abo GixeH11i), MeAUKO-colianbHUN (pyHHYBaHHS
CTaHJAPTHUX MapIIPYTiB Y HaJAHHI MEITMYHOI IOMIOMOTH Ta
colianpHa HezaxuieHicTe) [6-9, 28], nemorpadiunmuii [36,
37], exonomiunuit [38, 39] Ta iHIIMIT BIUIMBH.
VY3aranpHIOIOUH BUIIE 3a3Ha4YEHE Ta BIIOBIAHO 0 T10-
CTaBJICHOT METH JJOCITI/KEHHSI HAMHU TIPOTIOHY€ETHCST METO/I0-
norisi popMyBanHs miaTpUMKH ['B B ymoBax BiitHu (puc. 2).

Puc. 2,. Metogonorisi popMmyBaHHA nigTpuMku B B ymoBax BiiiHu (BnacHa intocTpadis)

Ouckycia

Menunko-comiansHi Ta opraHi3amiifHi YAHHUKHA Y MAP-
HU yac OyJId BATOMOIO CKJIaJI0BOIO B KOMIUIEKCI TIPUYHUH,
10 CTIPUSUTH 3HIDKEHHIO TpuBaiocTi I'B. Ctpecosi peaxii
y mapi «MaTu-TUTHHA», IOBS3aHI 3 BIHCHKOBUMU TiSTMH, BH-
CTYMaIOTh JIOJIATKOBUM TPIirepoMm, siKuil BIUIMBAE HA TPUBA-
JICTh PaIliOHAIbHOTO BUTOJJOBYBAHHS HEMOBIISIT.

3anporioHoBaHa METOHONIOTIs (hopMyBaHHs miaTprMkn [ B
B YMOBAX BIifHU 0a3y€eTHCsI HA aJJaNTallii iCHyFOUMX Mi>KHAPOSI-
HUX Ta BITYN3HSHUX HACTAHOB, PEKOMEH/IaIliif Ta aITOPUTMIB
T, CIpsIMOBaHMX Ha TiNTpUMKY ['B B yMoBax BiltHHM 11 He-

MOBJIATH Ta MaTepi-TOMyBATBHUIII — TTApa «MaTh — AUTHHAY,
POIVHY, BITIM3HIHOI CHCTEMH OXOPOHH 3I0POB’S 13 3aiTy-
YEeHHSIM JIO CIIBITPAIli y IIbOMY TIPOIIEC] PI3HNUX IHCTHTYILIH.

MexaHi3mu Ta coopmm niarpumku ['B B ymoBax Biii-
HU CIIiJI IOTIOBHIOBATH PE3yJbTAaTaMH HIIUX JI0CIIHKEHb,
sKi OyIyTh BpaxoByBaTH OararopaktopHicTh (Oe3meKoBHi,
COIliaTbHAHN, EKOHOMIYHUH, ieMorpadiuHuii Ta HIII KOMITO-
HEHTH) BILTHBY CTPECY, OB S3aHOTO 3 BIICHKOBUMHU JTisIMH Ha
B3a€EMOIIIO B TIAPi «MAaTH — AUTHHAY. 3aII09aTKyBaHH JIOHT -
TYJIHAIBHNX CIIOCTEPEKEHb CTAaHYTh JOKa30BOO 03010 JUIs
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PO3po0KH e(heKTUBHUX BITYM3HSHHUX CTPATETiH MO0 ITij- PozpoOka eheKTUBHUX CTpaATErii 1010 MiATPUMKH apr
TPUMKH TIapH «MaTH — IUTHHA» B yMOBaX BIHCHKOBOI arpecii.  «MaTu — AWTHHA» B yMOBaX BIMCHKOBOI arpecii, miTpuMKQ
I'B € akTyaibHOO MPOOJIEMOIO JIJIsi CHCTEMH OXOPOHH 3710~

BucHoBoOK poB’si B YkpaiHi.

B icTopii moncTBa BifiChKOBI KOHMIIKTH — II€ 3aBXKIH
JKaxXJIMBI TI00ATBHI HACTIAKY Ta CTPAXKIAHHS, BIJ IKUX
roTeprae y rnepiy 4epry nuBiibHE HacedeHHs. Llinkom
3p0O3yMiJIo, 110 HAHOIIbII BPa3JIMBUMH B YMOBAaxX BilHH €
BariTHI, MOPOIIITI Ta HEMOBJISITA — TTApa «MaTH — JAUTHHAY.

KoHdpnikT iHTepeciB. Aropu 3asBiIsiOTh PO BiACYT-
HICTh KOH(ITIKTY iHTEpECIB.

I'B B yMOBax BilicbkoBOTO KOH(IIKTY € €IMHIM HPUPO]I- xepena cdiHaHcyBaHHA. CtarTs omy6rTikoBaHa 63
HHUM CII0CO00M BUI'OJIOBYBaHHSI HEMOBJIAT. (blHaHCOBOT MATPUMKH.
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MANAGEMENT OF BREASTFEEDING SUPPORT IN THE CONDITIONS OF WAR
V. Bezruk?, 1. Seman-Minko?, 1. Shkrobanets?, T. Bulyk?, L. Rynzhuk?, M. Hresko!, N. Vasylieva?, M.Velia®

Bukovinian State Medical University*
(Chernivtsi, Ukraine),
National Academy of Medical Sciences of Ukraine?
(Kiev, Ukraine)

Summary.

Breastfeeding is the only natural way to provide a baby with the nutrients essential for healthy growth and development. Virtually
all mothers can breastfeed their babies if they receive support from their families, the health care system, and society.

In international and domestic law, armed aggression against a sovereign country is associated with the term «war». Wars are always
equated with physical threat and psycho-emotional stress. A state of stress occurs even in babies, the main factor of which is the psycho-
emotional state of their mothers.

The article analyzes both the positive effects of breastfeeding on the infant’s organism and the mechanisms of psycho-emotional
stress associated with military events in the interaction of the «mother-child» pair. The objective of the research is to develop existing
guidelines, recommendations and the algorithm of actions aimed at supporting breastfeeding in emergencies for the family, health
system and society, followed by generalization and presentation of the management methodology involving institutions in the areas of
cooperation considering the support of breastfeeding in conditions of war. Conducting further studies with the development of effective
strategies to support the «mother-child» pair in the context of ensuring existence, in conditions of military aggression, is an urgent issue
for the health care system in Ukraine.

The scientific researches were carried out within the framework of the Department of Pediatrics, Neonatology and Perinatal
Medicine of the Bukovinian State Medical University. The research topics included: Research project on «Chronobiological and adaptive
aspects and features of autonomic regulation in pathological conditions in children of different age groups». State registration number:
0122U002245, duration: 01.01.2022-31.12.2026.

Key words: Newborns; Breastfeeding; Childbirth; Mother-child pair; Psycho-emotional stress; Medical care; War; Internally
Displaced Persons.
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VIK: 616.832-001-06:611.96]-036.82:615.8(43.3/5) TIPOBJIEMH TA ITEPCIIEKTUBU ®I3NUYHOI
DOI: 10.24061/2413-4260. X1V.2.52.2024.21 PEABUIITALIT [TAILIIEHTIB 3 [IOPYIIEHHSIMU
TA30BHUX OPI'AHIB BHACJIIJIOK TPABM

O. b. Hexaneeuu', 0. 1. Cmupnosa, CIIMHHOI'O MO3KY B YKPAIHI

B. C. Bacunvuenko?, P. I'. Jloceea?

JIHIIPOBCHKHMIT NepyKaBHUN MEIUYHHI yHIBEpCUTET!
(m. Juinpo, Ykpaina),

HanionansHuii yHiBepcuTeT (hi3NUHOTO BUXOBaHHS
i ciopry Ykpainu? (m.Kuis, Yipaina)

Pe3rome

Y emammi nasedeni pezynomamu o2nady rimepamypu, 30iicHena cnpoba 0amu OYiHKYy iCHYIOUUM MemoOoam NPoSHO3YEAHHS
ma oxapakmepuszyeamu npooiemue nojie cucmemu QizuuHol peadinimayii ocio 3 nopyueHHaM GYHKYIT mazo8ux opeanie 6HACIIOOK
MpaAemM CRUNHO20 MO3KY. Y 00Cniodcenti 6UKOpUCmMani Memoou meopemuyHo20 ananizy i y3a2anibHenHs, Memoo nopieHAHHs ma
QOKYMEeHMANbHULL Memoo. Busseneno, wjo ocHo8HUMU HANPAMAMU HAYKOBUX OOCIIOJCEHb npobiemamuru peabirimayii ocié
3 Mmpasmamiu CNUHHO20 MO3KY € peabinimayia y 2ocmpomy nepiooi mpasmu, MeouyHa peabinimayis, peabinimayiini mpyuanHs
npomsicomM 00820MPUBALO20 NePIody, CUCMeMAMU3ayis peabilimayiliHo2o npoyecy ma 6npoBaAONCeHHs CYUACHUX NIOX00I6.
Hedocmamuwo yoockonanena cucmema peabinimayii ocio 3 nopyuieHHam QyHKyii masosux opeanie HACIiOOK Mpaem CHUHHO20
MO3KY HA 8i00aNeHUX emanax 6umMazac nowyKy ma 3anpogaodcents cy4achux, OOCMynHUX ma eQpekmusHux Gopm i npoepam
akmuenoi peabinimayii. EpexmusHnicmu peabinimayii 3anexcums 6i0 payioHanbHOI KoopouHayii 0isibHocmi 6azamvox (haxisyie.
L]e akmyanizye numarnus wo0o pe2ynayii pooomu mMyibmuOUCYUNIIHAPHUX KOMAHO Y TIKYEANIbHO-PeaOinimayitiHux YCmaHo8ax,
WO HAOAMb K NEPEUHHY OONOMOZY MAKUM NAYIEHMaM, max i 3abe3neuyrons ix Cynposio ynpooosic ycbo2o peadinimayitno2o
npoyecy. Hazonoweno, wjo 6 npoyec peabinimayii ma coyianbHoi adanmayii nayieHmis 3 NOpYUeHHIM QyHKYIT mazo8ux opeanie
6HACTIOOK MPABM CHUHHO20 MO3KY He0OXIOHO 6KIOUamu 8i0n0gioHi peabinimayitini 3axo0u ma mexumonoeii, ki 6 adanmyeanu
X60p020 00 NOGCAKOEHHO20 AHCUMMSL, NOOYMOBUX T NPOPECIIHUX YMOB 3a PAXYHOK NIOBULYEHHS AKOCMI 11020 HCUMMIAL.

Hogedeno, wo 3asnavena npobrema 3aruUmacmscs 00Ci akmyaionolo, a NUMAaHHA KOMIIEKCHO20 3aCMOCY8AHHA
peabinimayitinux 3ax00i8 y npoyeci 6i0HO8HO20 NIKYE8AHHA NOMPEDYE HOBUX HAYKOBUX PO3POOOK, WO CHPUAIMUMYMb 3MEHULEHHIO
KITbKOCMI He2amueHUuX HaACIiOKi6 3aX60PI0BAHH, AKI 6NAUAIOMb HA AKICMb scumms xeopux. Ha cyyacnomy emani € nompeba
Y ROOANBUUX OOCTIONCEHHAX U000 PO3POOKU KPUMEPIL8 NPOSHO3Y8AHHSL PI6HSL (DYHKYIOHANILHO20 8IOHOGNEHHS (DYHKYIL MA306UX
Op2amis y nayienmis iz mpasmoro CHUHHO20 MO3KY, Wo 6y0e 0CHO6010 8UOOPY cmpame?ii peabinimayitinux 3ax00i6 i mexHon02ii
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Beryn

VY widf onIsLIOBIN CTATTI PO3IVISAAI0THCS OTPUMAaHI pe-
3yJIbTaTH MOLIYKOBOi poOOTH LI0A0 BU3HAYCHHS MPiOpH-
TETHOCTI peabiaiTallifHUX 3aXO0/iB Ta MiIXOMIB 10 BUPI-
HICHHS HaraJIbHUX NOTpPeO JIfojieit 13 TpaBMaMu CITIUHHOTO
Mo3ky (TCM). Ilepenomu xpeGTa 4acTO CyNpPOBOIKY-
I0ThCSI TPABMYBAHHSM CTPYKTYp CIIMHHOTO MO3KY Ta He-
BPOJIOTIYHUMH po3iianamu. YacToTa TpaBM, YCKIaJHEHUX
HEBPOJIOTTYHUMH MOPYLICHHSIMU, cTaHOBUTH 40 % nis
mmiiHoro Ta 15-20 % — mist rpyaHOro BigaiIiB. 3a JaHUMH
Grossman S. D., na koxxui 10000 oci6 23 mMaroTh TpaBMu
xpe6Ta, 1 10-17 % 3 Hux yckiagHeHi naparuierisiMu abo
terparuierismu. Ha TpaBmu xpedra npunanae 5 % Bij ycix
Tpasm, npuaomy 50 % 3 HUX — 11e TIOIMIKOKEHHSI TPYHOTO
Ta monepexroBoro Bimainis xpebdra (Th11-L2). BeranosmieHo,
110 710 40 % ycix TCM npumnanae Ha pisers Th12-L1. TCM
€ TIPUYUHOIO TPUBAJIOI IHBAIIAHOCTI, sIKa 3HAYHOIO MipOIO
BIJIMBAE HA SKICTh XKHUTTS Maibke 27 MUIbHOHIB JIFOACH y
BChOMY CBiTi [1].

CHUHHHI MO30K € IPOBIJJTHUKOM LIEHTPaIbHOT HEPBOBOT
CHCTCMH, SIKUii 3a0e31euye Oe3repepBHHiA 3B’ 130K MK MO3-
KOM 1 yciMa CTPYKTypaMH HAIIOTO Tijia UIIXOM Iepeaadi
CKJIaJIHOT CEHCOpHOI Ta pyxoBoi iH(opmallii, HeoOXigHOT
JUIsl ONTHUMI3aLii pOOOTH BEreTaTUBHOT CUCTEMH, PYXOBOi
Ta pe(HIEKTOPHOT MiSTIBHOCTI.

TpaBmaTHuHE YIIKOJPKEHHS CIIMHHOTO MO3KY HPU3BO-
JIMTH JI0 TIepepuBaHHs aepeHTHUX Ta epepeHTHUX HEPBO-
BHX IIJISXIB Ta 3B’SI3KIB M)XK CTPYKTYypamH T'OJIOBHOTO Ta
CIUHHOTO MO3Ky. Hacmigkom Takoi TpaBmaru3sailii € cep-
HO3HI MOPYIIEHHS PyXOBUX, CEHCOPHUX Ta BEreTaTHBHUX
(yHKIIIH OpraHi3My JIFOJIMHY HA PIBHI YPa)KEHHsI Ta HUKYE
3a HBOTO [2].

AKCIOMOIO € Te, 1110 YP)KEHHS CTMHHOTO MO3KY YMHUTh
3HAYHUI BIUIMB Ha BCI aCIICKTH KUTTs Jroquau. Ha Binqminy
Bix BiiuBy TCM Ha MOOUIBHICTh, TIHMOOKI 3MiHH Yy Bere-
TaruBHIK Qizionorii, Taki sk QYHKIIS CEY4OBOr0O Mixypa Ta
KUILIIEYHHKA, He OTPUMAJI JI0CTaTHBOI aKkTyalri3auii Ta mpo-
MOPLIIHOTO PiBHS HAyKOBOTO BUBUEHHS. /lucdyHKIis coma-
THUYHUX 1 BEreTaTUBHUX JIAHIIOTIB, HCOOX1IHUX [UIs YCIIiIi-
HOI eBaKyallil Ce40BOro Mixypa ado KHIIIEUHHKA, & TAKOXK JUIsl
CTPUMYBAHHS MOTATY 10 CCUYOBHUITYCKaHHs abo medekarii
JI0 TOTO, TIOKU €BaKyallisi He Oyae 0a)kaHOIO, € OXHHUM i3
HaWOUIBII NOMIMPEHHX 1 KIIHIYHO BU3HAHUX CYITyTHIX Ma-
tosoriynux craniB mpu TCM. OTpumaBIiy B KIIiHILI HAa3BY
HEHPOreHHNH Ce40BHH MiXyp Ta HEWPOTCHHUH KUIICUHHK,
KJIiHIKa criocrepiraerbest y noHan 60 % nomyssiuii XBopux
Ha TCM, st sikux i 3MiHM QyHKIIOHYBaHHS BBaXKaIOThCS
HaBiTh OUIBII 3HAYYLIMMH ITOPIBHSHO 3 BIJIHOBJICHHSM MOX-
JIMBOCTI XOIUTH. BTpara KOHTPOIIIO HaJl CeUOBUITYCKaHHIM
BHACJIIIOK TPABMHU CIIMHHOT'O MO3KY BIUIMBA€E HAa ABTOHOMIIO,
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y4acTh i TIIHICTH JIOMUHU 1 MOKE CIIPUYUHUTH YCKIIAT-
HEHHSI, 10 3arPOXKYIOTh KHUTTI. BaKuBicTh TuCHYHKIIIT
KHIITKIBHUKA Ta CEYOBOTO MixXypa, moB’s3anoi 3 TCM, Bu-
Marae 3Ha4Ho OiIBIIOT yBaru JOCIIHUKIB Y il ramys3i [3,
10, 11]. 3a manmmu Khadour, YA, Ebrahem, B. & Khadour,
FA cumnitomu nucyHKIIIT HIKHIX CEYOBUX NIISAXIB € Yac-
TUM siBumeM cepen namienTiB i3 TCM, monazn 80 % 3 Hux
BiTYyBaIOTh NUCQYHKIIIO CEYOBOTO MiXypa ad0 CHMIITOMHU
HIDKHIX CEYOBHUX IUISIXIB. L{e crpuunHsie 3HauHE 3HIKCHHS
SIKOCTI UTTs mamienTis i3 TCM [4]. 3 inmoro 6oky, y 10-
ciijpkeni Richard-Denis A., Benazet D., Thompson C.,
& Mac-Thiong J. M. noBeneHo, o came MOKa3HUK MO-
OITbHOCTI € €IMHUM (YHKIIOHAJIBHUM acIlleKTOM, CYTTEBO
OB’ SI3aHUM 3 yciMa 00JIacTsIMK AKOCTI KUTTS ((hi3uuHOIO,
TICHXOJIOTIYHO0, COIIANBLHOI0 Ta EKOJIOTIYHO0) y Malli€H-
tiB 3 TCM. A HaBYaHHS MOOLTBHOCTI (PYXJTHBICTD Y JIIKKY,
PYXJIHUBICTH 3 TEXHIYHUMH JAOMOMIXHUMH 3acobamMu abo
0e3 HUX, MEPEMIILICHHS, Y TOMY YUCIi CX0AaMH) Mae OyTH
BaYKJTMBOO YACTHHOIO PEabLITITAIIIITHOTO MPOIIECY 3 METOIO
OIITUMI3AIli1 IKOCTI JKUTTS y JOBIOTPHBAJIOMY peadimiTarti-
fiHOMY Tepiomi [5].

MaTepian Ta meToau gocnigXeHHsA

[potsirom 2023 poky Oys10 NPOBEICHO MOIIYK Ta aHa-
i3 JITepaTypHHUX JKEpesa 3 BUKOPUCTAHHIM HayKOBO-
METPUYHUX TONIYKOBUX cHCTEM Ta Oibmiorpadiunux 6a3
PubMed, Scopus, Web of Science, Scholar Google, Hay-
KOBa eJIEKTpOHHa 0ibiioTeka nepioguuHux Buganr HAH
Vkpaian. Y gociimkenHi Oys10 BHKOPHCTaHO TEOPETUIHUH
aHaJIi3, CUHTE3, y3araJllbHeHHs HayKOBO-METOANYHOT JIiTe-
parypu. MatepiajiaMu ONpaIfOBaHHs CTaId ONPHIIIONHCHI
JOKyMeHTH Ta iH(opmariiiHi mxepena BeecBiTHROI opraHi-
3ai1ii oxoponu 310poB’st (BOO3), HopMaTHBHO-IPABOBI aKTH
Ykpaiau mozo peanizarii MeauaHoi peabinirarii, myomika-
1ii HAyKOBUX JOCHTipKeHb. [ TnOnHa nonryky ckiagana 10
poxkiB. ITonrykoBumE 3anmuTamMu Oy «TpaBMa CIIMHHOTO
MO3KY», «(PyHKIIiSl TA30BUX OPTaHIBY», «peadiIiTaIlis, KHeH-
POTCHHHMI CEUOBHI MIXyp», KHEHPOTCHHUN KUIIKIBHUKY.
Byno ompanpoBano 69 mKepern HayKOBOi JTiTEpaTypH.

JlocimipkeHHST TPOBE/ICHO 3 ypaxyBaHHSIM 010eTHYHUX
ACTIeKTIB, MPO IO 3aCBiAUy€ yXBaia KOMICii 3 muTaHb Oio-
MeIMYHOI eTUKH J{HIIPOBCHKOTO JEP’KAaBHOTO MEANYHOTO
yniBepcutety Ne 13 Bin 08.11.2023.

Pe3ynbTaTu gocnigxeHHsA

OmyOrnikoBaHUI HEMIOAABHO OIS HAYKOBOI JITEpaTypH,
110 IPUCBSYEHUH 1pobiemam ocid 3 TpaBMamu XxpeOTa Ta
CIIMHHOTO MO3KY BCTaHOBHB II€PEBAKHY OPI€HTOBAHICTh HA
BUCBITJICHHS] 0COOJIMBOCTEH JIIKYBaHHsI Ta peadiiiranii XBo-
pHX y TOCTpOMY Tiepiozi criHansHOT TpaBMHu [6].

VY 2022 poui omy6ikoBaHi pe3yabTaTH JOCIiIHKSHHS
Moghalu, O., Stoffel, J. T., Elliott, S. P., Welk, B., Zhang,
C., Presson, A., & Myers, J., o010 1MoB’sA3aHUX 3 4ACOM
3MiH B CUMIITOMAax JAUCQYHKII CEY40BOr0 MiXypa Ta 3a10-
BOJICHHSI MAIII€HTIB SIKICTIO YKUTTS MICJIs TPABMU CIIMHHOTO
MO3Ky. 3TiIHO 3 OTPUMAaHUMH JaHUMH, Y JOBIOTPHBAIN
nepcnekTrsi npotsiroM 20 pokiB micis TpaBMU 301IbIINIIACS
KUTBKICTh BUKOPHUCTAHHS MOCTIHOI KaTeTepr3aliii CEe40BOro
MiXypa HOPIBHSHO 3 IepeMikHOI0. [Ipn 11boMy cy0’eKTHBHA
OLIHKA SIKOCTI KUTTS ITOKa3aja 3011bIIEHHS 3a10BOJICHOCTI

152

(YHKIIIEIO CEYOBOTO MiXypa. ABTOPH TMOSICHIOIOTH 1€ 3Mi-
HOIO NAI[IEHTAMU CBOTO YSIBIICHHS PO SIKICTh XUTTs1. Takum
YHHOM KOPEIAIiS MK CHMITOMAMH Ta iX (hi3UIHHUM 1 TICH-
XIYHUM CTaHOM CTae MEHIIOFo [7].

V 2023 pomi Khadour F. A., Khadour, Y. A. Xu, J. Meng,
L. Cui, & Xu T. omy0nikyBaiu pe3ynbTaTH JOCIiHKSHHS,
sSIKE MaJIO Ha METI OIMCATH TPOTrPaMy MEHE/PKMEHTY KHIIIey-
HUKA, sIKi BAKOpUCTOBYIOTH Jitonn 3 TCM y Kurai, i BrouB
JUCOYHKIIT KMIIEYHUKA Ha SKICTh XKUTTsL. OTpUMaHi pesyib-
TaTH CBiTYaTh PO 3HAYHHH BIUTUB AUC(YHKIII{ KATIIETHIKA
Ha SIKICTh KUTTs nanieHTiB 3 TCM, a y Jesikux BUIagKax
HaBITh OiJbIIe, HIXK AUCHYHKIIS CEYOBOTO MiXypa, IPOBO-
KyIOYH Maike y MOJIOBUHI BUITAJKIB CUMIITOMH aBTOHOM-
HOI aucpedurekcii (Taki sk TOMOBHUI 01T, MITAUBICTH a60
nckombopr) [8].

He menm BaxknuBoto jutst nanientis 3 TCM BusiBunacst
SIKICTh ceKcyaibHoro xutts. Y 2023 poui onyOiikoBaHi
naHi nocaimxenHs Acosta-Santillan P. L. ta cniBasT. mono
OLIIHKH SIKOCTI CEKCYaJIbHOT'O KUTTS Y MEKCHKaHChKHUX YOJI0-
BikiB micis TCM. 3a qormoMororo Moar}iKoBaHOTO OIUTY-
BaJIbHUKA HE3a/I0BOJICHICTD SIKICTIO CBOTO CTAT€BOTO HKUTTS
BUSIBJICHO MaiKe Y IIOJIOBHHY OIIMTAHKX, 8 TAKOXK BCTAHOB-
JIeHa 3aKOHOMIPHICTh MOPYIIEHb CTaTeBOT (PYHKIIT 3aJI€KHO
Big piBHst TpaBmu. Tak maibke 90 % onuranux, siki Oynu
HE3a/I0BOJICH] SIKICTIO CBOTO CTATEBOTO XHTTS, MaJId came
IpyAHUIA ab0 BUIK# piBeHb yiKoKeHHs [9]. Bixke maibke
10 poxkiB Tomy, y 6epesni 2017 poui, @oux Kpeiira X. Himb-
CeHa IMPOBIB CEMiHap 3 METOI0 BU3HAYCHHS, HAIIICHHS Ta
TIPUCKOPEHHS IO CITi THAIIBKOI TisUTBHOCTI 00 BIUTHUBY JIHIC-
(YHKIIT KMIIEYHNKa Ta CEYOBOTO MiXypa Ha SIKICTb )KUTTS
oci6 3 TCM [10]. 3axinx BinOyBcst y BammHrToHi, OKpyT
Komym6ist, Ta MaB 3 OCHOBHI IIiJIi:

® BU3HAYUTH HAWOIIBII MEPCIICKTUBHI MiIXOIH, IS
skux 10-pigamii Tepmid Oyme BBaXKaTHUCS POSYMHUM 1 J0-
CSDKHUM,

® 00’eTHATH TOCIIAHUKIB 1 KITHIINCTIB [T OOMIHY iH-
(opmartiero Ta MOCHICHHSI CITUIKYBaHHS Ta CITIBITPAIll MiX
HUMH;

® HaJaro/KyBaTH CITIBIIPAITIO MIX JiepaMu Meaud-
HUX, IPOMUCIIOBUX, aJIBOKATCHKUX, TOCIITHUIIBKUX, pe-
TYIATOPHUX 1 (PiHAHCOBHUX OPTaHi3aIii A MPUCKOPEHHS
MaHOyTHIX MIIXOMIB, SKi 320€31CYYIOTh OLTBII e()EeKTUBHI
BapiaHTH JIKyBaHHS.

VY Mexax ceMiHapy BAAIOCS MiATBEPIUTH BHCOKY Bipo-
T1IHICTB TaKOi CYMYTHBOT ATOJIOTIT, SIK AUCHYHKLIT KUIIey-
HHUKAa Ta ce90BOTr0 Mixypa. st 78 % yuacHHKIB OMTYBaHHS
Mpo0JIEeMH 3 KUILIEYHUKOM BBXKAJIHCSI TAKMMH %K a00 OUIBII
BaKJIMBUMH, HiXK HeTpuManHs ceui [10]. Herpumanus ku-
IIEYHHKA € BAKJIMBOIO T TIOCTIHHOIO MPOOIEMOI0, SIKa MOXKE
NpU3BECTH 110 Tocmitamizaiii. [1’siTaecsT micTh BiACOTKIB
narfienTiB i3 TCM migTBepanH, mo OyIu rocIiTaxi30BaHi
MIpUHaWMHI OINH pa3 uepe3 MpoOIeMH 3 KUIIEYHUKOM ITpO-
TSTOM pOKy, 68 % 3 sikux B excrpeniit popmi. [Ipobaemu
3 KUIICYHUKOM CTaJIM ITPUYMHOIO BIJIMOBH BiJ] yyacTi y co-
[IAJIbHUX 3aX0[1aX MPOTIroM poky st 55 % oci6 i3 TCM.
st 6ibiiocti (63 %) 3MiHM y cTaHi 310pOB’ ST KUIIIEUHHKA
cy0’ €KTHBHO OIiHIOBAHCSI sIK «moripiieHns» [10]. Herpu-
MaHHs cedi Ta inpekii ceqoBuBiaunx muixis (ICI) cripa-
BEJUIMBO BBAKAIOTHCSI HANMONIMPEHIIIMMH YCKIIaAHEHHSIMA
MOTOPHOI Ta CEHCOPHO1 TUCQYHKIIIT HIDKHIX CEYOBUBITHUX
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uusixiB [10]. OueBuaHO, 1110 HAWOIIBIIT BIPOTiTHOO MPUYH-
HO¥o Takoi posnoBctomkeHocTi ICIL cepen marientis 3 TCM
€ 3HaYHA KITbKICTh (DAKTOPiB PU3KKY ii BUHUKHEHHS [12].

B VYkpaini peabimiTanis y chepi 0XOpOHH 310pOB’ S
HaOya 3aKOHOJABYOTO PETYJIIOBaHHSI, B PE3YJIbTaTi 4Oro
OyJI0 BU3HAUCHO JICPKABHY IOJITHKY, CTPATETII0, IPHH-
LIUIIM 1 3aBIaHHs, [0 BiAIIOBIIa€e CBITOBUM IIiAX0xaM 10
peabimitanii [13]. ¥V 2020 poui 6yno npuiiHsTo 3akon «I1po
peabinitaiiiro y cdepi 0XopoHH 310pOB’si», Jie y cTarti 27
BHM3HA4Y€HO, M0 peadiiiTariiiHa JonoMora HaJaaeThes Ha
NIEPBHHHOMY, BTOPUHHOMY Ta TPETUHHOMY PiBHSAX MEIHY-
HOi monomorw [14, 15].

VY 2021 poui 3arBepmkeno IloctanoBy kabiHeTy MiHi-
crpiB Ykpainu Bix 3.11.2021 p. Ne 1268 «IIutanus opraHi-
3anii peabiniranii y cdepi 0XOpOHHU 310pOB’s1», sIKa Y IMYHKTI
8 Tako BU3HAYIIIA HATaHHA peabimiTalliifHol JOTTOMOTH Ha
NIEPBUHHOMY PiBHI MEIMYHOT JOMIOMOTH Ta HA/IaBayiB Bi/II0-
BiHUX mociyr [16]. YV BkazaHHOMY JTOKYMEHTi YTOYHEHO,
110 HAJIAaHHSI [TOCIYT 3a0e3meuyeThes GpaxiBLIsIMK 3 peadisi-
TaIil, sIKi HaIalTh peabUTITalliiHy TOTIOMOTY CaMOCTIHHO
Ta/abo aMOymaTOpHUMH peabimiTalliiHUMK 3aKIagaMH,
IO TPAIOIOTh Pa30M 3 MpakTHKaMu (TPyTOBUMHE TIpaK-
THKAaMH) NEPBUHHOI MeIMYHOT 1omoMord. Takoxk okpeMo
3ayBa)KCHO, 1110 JIiKapi, sIKi HaJlAal0Th IEPBUHHY MEIHYHY
JIOTIOMOTY, HaIpaBJISIIOTh 0Ci0, 110 MOTpedyIoTh peabimiTa-
i1, Ul HaJaHHs peabimiTaiiHol JOMOMOTH BiAOBITHO
JI0 TAITy3€BHUX CTaHJAPTIB Y chepl OXOPOHH 3/10pOB’s Ta 3a
moTpeOu B3aEMOIIFOTH Mixk coboto. Lle y3romkeno 3 [epe-
JIKOM MEIUYHHX TOCIYT TIEPBUHHOT MEMYHOT JOITIOMOTH,
siknii Bu3Ha4eHnit Hakazom MO3 Ykpainu Big 19.03.2018 p.
Ne 504 «ITpo 3arBepxenHs [lopsaky HaaHHS TEPBUHHOT
MenuuHoi qoromoru» [17]. Y po3’sicueni Big HartioHasns-
HOI cITy’KOH 310pOB’s YKpaiHU MO0 MPUHIIUIY OTUIATH
rocyyr 3a nakeroMm «PealiniTaniiiHa Jonomora J0pocinM
Ta JITAM y CTalliOHapHHUX yMoBax» Ta «PeabimiTamiiiHa
JIOTIOMOTa JIOPOCIIUM Ta AITAM y aMOyJaTOpHUX YMOBax»
HaroJIOUIyeThCsl HA HEOOX1THOCTI MOCIyTH 3 pealimitamnii
BIITIOBIAHO 1HANBIAyaIbHOMY IIaHY, pO3pOOICHOMY MYJIh-
THIUCUMIUTIHAPHOK peabinitaniiHor komanaow [18, 19,
20]. Came BaKJIMBICTH MYJIBTHINCIIHIUTIHAPHOTO TTiAXOTY
JIOBEZICHO 1 B poboTax iHImux aBropis [6]. 3rimHo 3 po3’sic-
HEHH:M, peabimiTaliiiHa 1omomMora ocodaM Micist TpaBMHU
CIIMHHOTO MO3KY HaJIa€ThCs CTAIlIOHAPHO Ta aMOyJ1aTOpHO
3 II0YaTKOM MEPIIOro peadiliTaliiHOro MUKy YIPOIOBX
0-4 TwKHIB micisT BUMKMCKU/TIEPEBEICHHS 31 CTaIliOHAPY
3 IPUBOJLY JIIKyBaHHSI TPAaBMH y TEPMiH BIIPOJIOBK 24 Micsi-
1iB. [TomasbIni IUKITA BiAOBIAHO 110 moTpe6 marienTa [21].

Takox y nHakazi MO3 Ykpaiuu Big 16.11.2022 p. Ne 2083
«[Ipo 3arBepmxenns [Topsiaky opranizanii HagaHHs peadi-
JTamiiHOI TOTIOMOTH Ha peadiTiTaIlifHIX MapIIpyTax» 3a-
3HAYAIOTHCSI KPUTEPIl HAJIXO/KEHHSI Ta 3aBEPILICHHS eTalliB
peabiniTamiinoi qormoMoru s martienTi micast TCM. 3a-
3HAYAIOTHCS MICIIe HaJIaHHSI Ta 3arajibHi 3aBIaHHs MEMYHOT
Ta peabLTiTalifHOT TOTIOMOTH ITiJ] 9YaC BiITOBITHOTO ETAaIy.
30KpeMa MEHE/PKMEHT HEeWPOTEHHOTO CEYOBOT0 Mixypa Ta
KHMIIKIBHUKA PEKOMEH/I0OBAHO IMOYMHATH BXKE Ha €Tarli ro-
cTpoi peadimiTamnii, a OMHUM 3 KpPUTEPiiB Mepexoay Ha Ha-
CTYITHUI €Tall € OYaTOK MPOBE/ICHHS IEPEMIXKHOT KaTreTe-
pu3zariii ceqoBoro Mixypa [22].

3a pesynbraramu gociimkenus [umon B. M. Ta cmi-
BABT., IIPOTHOCTHYHO MMO3UTHBHOIO BUSBHJIACH Peastizailis

MIPUHIMIY PaHHBOT HicIsionepatiitnol MoOimi3amii y JIDKKY.
A HalKpanriM METOIOM CTUMYJISAIIi CKOPOTINBOI (PyHKIIIT
CEYOBOT0 MiXypa NpH YCKJIaJHEeHiH TpaBmi xpeOTa craa
HEBHIIpaBaaHo 3a0yTa cucteMa MOHPO, SIKy BUKOPHCTOBY-
BaJIM TOPSIJ 3 TPAHCKYTAHHOIO CTHUMYJIALIIEIO SIK CEYOBOTO
MiXypa, Tak i KumkiBHuka [23].

1100 KOHKpeTHHX MpodsieM y naienTiB 3 TCM, 1ikaBuM
BUsBHITOCS mociipkeHHs Caseea A. /1. Ta CITiBaBT. 3 OIMCaH-
HSIM Pe3yNBTaTiB peadiTiTanifHnX 3aX0/iB 0Ci0 13 HacIiIkaMu
ypaxkeHHs XpeOTa Ta CIIMHHOTO MO3Ky. Boke Ha erari po3no-
JiJTy y TPYIU BUSIBUWIOCS, IO TIOPYLICHHS (YHKIIT Ta30BHUX
opraniB HasiBHi y 100 % naui€eHTiB, TOal K HEWPOTpOdiUHI
YPaKEeHHsI M’ IKMX TKaHHH (IIPOJICXKHI) Ta reTepOTONiYHA OCH-
¢ixartis e y 6,8 % ta 2,2 % BiANoBIHO. 3aBISKK CHCTEMI
PO3MOITY MAI€HTIB Ha TPYIH 3aJIeKHO Bifl pIBHS BTPATH
pyxoBUX (YHKIIiH Ta IPOBEICHHS 3aX0/IiB peadimiTartii, Bii-
MOBIJTHO ZI0 PO3POOJIEHUX ANTOPUTMIB, JUIsl KOXKHOI rpynu
BJIAJIOCS IOCSATTH 3HAYHHUX MMO3UTUBHUX PE3YIBTATIB y Bill-
HOBJICHHI PiBHS PyXOBHUX (YHKIIIH, CaMOOOCITyTrOByBaHHS,
PO3IIMPEHHS MEX IepecyBaHHsl, SMEHIIIEHHS 3aJIEKHOCTI Bifl
CTOPOHHBOI 1ortoMory. [IpoTe 3anuimiIoch HeAOCTATHBHO BU-
BUCHUM ITMTAHHS BILTUBY pO3po0JIEHOI TporpaMu peadisita-
11ii Ha 3MiHK (QYHKIIIH CEYOBOTO MiXypa Ta KUIIKiBHIKA [24].

VY cBOM0O uepry, nopyueHHs QyHKIT Ce40BOT0 Mixypa
y nanientiB 3 TCM npogosxkye TypOyBaTH J10CIHITHUKIB
Ta HaAWXa€ Ha TOAAJbII MomyKH ii BupimenHs. i mopy-
LIEHHSI € MOINPEHUMH YCKJIQTHEHHSIMHU MICIIsI TPAaBMH CITHH-
HOTO MO3KY SIK Y TOCTPOMY TaK i Y JOBIOTPHBAJIOMY TEpPiofi
peabimitanii. Y namieHTiB MOXKYTb CIIOCTEpIraTcs pizHOMa-
HITHI TOpymIeHHs QYHKIIT HUPOK, IHPEKITisS CEYOBUBITHUX
nusixiB (ICL), cedokam’siHa XBOpo0Oa, pak CEY0BOr0 Mixypa
Ta, 3PEIUTOIO, TAKI HeOE3IeUH] JUTS KUTTS YCKIIaAHEHHS, 5K
Ba)KKHIA CeTICHC a00 HUPKOBA HEAOCTATHICTh. HanexxHwuii 1o-
I/ 3a nanienTom Moxe 3anodirtu ICII ta HeTpuMaHHIO
cedi, SMEHILIMTH MEIMKaMEHTO3HE HaBaHTaXKCHHS 1 30epertu
GbyHKItiT0 HEPOK [25].

Bararo nocmiHMKIB Ha Cy9acHOMY eTaIli HaMaraloThest
3HAITH aITOPUTMH NIPOTHO3YBAHHS PO3BUTKY HOPYIIECHb
(yHKLIT ceyoBOro Mixypa Ta iX BIUIMBY Ha Cy0’ €KTUBHE Bifl-
YyTTS 32I0BOJICHOCTI SKICTIO BITACHOTO JKUTTS Y TAIli€HTIB
3 TCM. Hocniguuku Chen, S. F, Lee, Y. K., & Kuo, H. C.
y 2022 pori cripoOyBaiii BUKOPUCTATH PETPOCIICKTUBHUI
aHaJi3 MOKa3HUKIB (QYHKIIIT HUPOK Ta CEY0BOTO MiXypa,
a TakoXX aHKeTyBaHHs. LlikaBUM Ta 1MOKa30BMM BUSBHIIOCS
PIIIEHHS PO3IUTNTH YYaCHUKIB Ha JIBi TPYIH TOPiBHIHHS,
SIKI CKJIQIaJIMCs 3 TAIiEHTIB HAa KOHCEPBATHBHUX METO/aX
MEHEKEHTY Ta MICIsI XipyprivHOTO JTiKyBaHHS. 3aBISIKH
JIOCTaTHIN KUIBKOCTI MAI[iEHTIB Ta rapMOHIHHOMY pO3IIOo-
JTy y TpyTiax, BAAJIOCS OTPUMATH Pe3yJIbTaTH JTOCTATHBOT
JOCTOBIPHOCTI JUTst TPOrHO3yBaHHs [26]. 3 iHmoro 60ky
JIOBEJEHO, 10 HE ICHYE KOJHOI0 €JIMHOTO MOKa3HUKA,
SIKUH MOKHA OyI10 0 BUKOPHCTATH JUTS OIMIHKH TUCHYHKITT
CEUOBOI0 MiXypa Ta KHUIIKIBHHKA Y BCIX KIIHIYHHUX JOCTi-
JUKEHHSX. Y CBOFO Uepry, KOMOiHaIis IHCTPYMEHTIB OI[IHKH
(06’ €eXTHBHHUX 1 CYO’ €KTUBHHUX), SIKi CITi/I BHKOPHCTOBYBATH
pa3oM y BCbOMY CIIEKTpi MEIMYHOI JOMOMOTH, 3AETHCS
KPUTHYHO Ba)KIMBOIO JJIsl HAMKPAIOT0 OXOIUICHHS 3MiH
1 pPO3pOOKH MPOrHOCTHYHO KPAIIKX METO/IIB JTiKyBaHH: [11].

Cepen ob6panux 15 MeTomiB KIIiHIYHOI OI[IHKA HEUPO-
TeHHUX CUMITOMIB i YCKIIaTHEHb CCUOBUBIIHUX MUISXiB
Ta 12 iHCTpYMEHTIB KJIIHIYHOT OIIHKY (DYHKIIIi KAIIICIHUKA
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B 0ci0 i3 TCM, Ha 3aBepiueHHi nepmoi ¢a3u orsiIiB Oyno
PEKOMEHIOBAHO PO3MIISIATH 5 CHCTEM OLIHKH JUIsl CEYOBOTO
MiXypa Ta TpH KHIIKOBHX. 1T OIHKK AUCQYHKIIT ce40BOTO
Mixypa: onuTyBaJbHUK sSKOCTI )KHUTTs (SCI-QOL) — mono
yckiaaHeHs ceqoBoro mixypa; SCI-QOL —miono TpyaHoIiB
JIIKYBaHHS CEYOBOTO MiXypa, OIliHKa CHMIITOMIB HEHporeH-
Horo cedoBoro Mixypa (NBSS); Quality of Life in Spinal
Cord Injury Patients with Urinary Difficulties a6o Qualiveen
30; omutyBansuuk Kings Health. [{ns xumeunuxka: SCI-
QOL tpynsomuti ynpasninas kumednukoM; [lkana weiipo-
reHHoi kunikoBoi nucdynkuii (NBDS) 53 i Bpicronbcbka
mkana ¢popmu kary (BSFS). Mixknaponuuii 6a30Buii Halip
JaHUX TPO (PYHKIIO KUIIKIBHUKA TaKOX OyB PEKOMEHI0-
BaHWH K JOJATKOBHH. [HII iHIEKCH pEeKOMEHIOBaHI K
JOCIiTHUIBKI 32 moTpeboro [11].

T'oBopsTaM TIPO SKICTH KUTTS Ta 3pYUHICTH MEHEIKMEHTY
CEYOBOT0 MiXypa, 0COOIMBO AJIst 0Ci0 3 00MEXKEHOI0 PyHK-
LIOHAJIFHOIO 3IaTHICTIO BEPXHIX KiHIIBOK, HEMOXXJIMBO HE
Oparu 10 yBaru croci6 jurs 3a0e3nedyeHHst eBaKyartlii cedi i3
cedoBoro Mixypa. [lepepnBuacTa xareTepusalis € BU3Ha-
HOIO HaMKpamo NPaKTHKOI0 MEHEHKMEHTY CE40BOTO Mi-
Xypa, sika 0a3yeThcsl Ha JI0Kazax, y JroAeH i3 IuchyHKITIE0
CCYOBHITYCKaHHS Yepe3 HeHPOreHHUI cedoBuit Mixyp [27],
y TOMY YHCITi, BHACIIJOK TPAaBMHU CIIMHHOTO MO3Ky [28]. Ha
TIPAKTHII X, BPAXOBYIOUH peastii CydacHOTO XHTTSI, Iepest
KOXKHUM Tali€HTOM ITOCTA€ MUTaHHs (iHAHCOBOI CKJIAI0-
BOT Ta BUKOPHCTAHHS OJHOPA30BOI0 CEYOBOI0 KaTeTepa
MTOBTOPHO, a00 Tak 3BaHOI YMCTOI KareTepu3allii, HaBiTh
TIOTIPY PU3UKH PO3BHUTKY 1H(EKII{ CEYOBUBITHHUX IIISIXIB
Ta TpaBMyBaHb yperpu. Y myomikamii P. W. New, 2020 p.
HABOZSTHCS PE3YNBTATH MOPIBHAIBHOTO aHAJI3y, & TAKOX
nani pocmimkenns M.Avery, 2018 p. [29], i3 nemoHcTpa-
LI€F0 TIEPEKOHIIMBHX JIOKa3iB OJJHOKPATHOTO BUKOPHCTAHHS
CTEPHJIBHUX T1IpOQUIBHUX KaTeTepiB, 0 MPOTHOCTHIHO
Mae OUTBII CIPUATIMBHI BIUTUB HA 3aMI00IraHHS PO3BHUTKY
YCKJIaJHECHb Ta IiJIBUIICHHS 3a/I0BOJICHOCTI Bifl HUTTS.
VY Toli e 4Yac, 11e NUTaHHA MoTpedye OiIbII JeTalbHOTO
BHBUCHHS 3 ypaxyBaHHSIM O0COOJIMBOCTEH JEP:KaBHOTO Me-
JMYHOTO 3a0e3MeYeHHs KOKHOI OKpeMoi KpaiHH.

Hapermuri, moBepratouuch 0 TeMH MOKpameHHS (yHK-
LIOHAJIFHOTO CTaHy CEYOBOTO MiXypa Ta KHUIICYHHKA, I
3BEPHYTH yBary Ha CHCTEMaTHIHUH OV JIITEpaTypH 11010
OLIIHKY €(DEKTHBHOCTI MIEPEAOBUX METO/IIB EIEKTPOCTHMY-
TSI JUIs yIpaBiHHS QYHKIISIMI KHIIEYHUKA Ta CEI0BOTO
MiXypa y Nami€HTiB i3 TPaBMOIO CIIMHHOTO MO3KY, TIPOBE/ie-
Huit y 2022 pomi. anuii omsi miATBEpIUB BUCOKY TIPiopH-
TETHICTh BUPINICHHS IIUX MUTaHb s nanieHTiB 3 TCM Ta

NiTepatypa:

MIPOIEMOHCTPYBAB €(PEKTUBHICTH PI3HUX METOIB Ta ITiIXO0-
niB. Tak, HAPUKIIA], CTUMYIIAIS M sI31B YSPEBHOTO Tpeca
JI03BOJISIE 3HAYHO TOJIMIIUTH POOOTY KHIIEYHHKA Ta BILIU-
HYTH Ha Yac NPOXO/DKEHHS Yepe3 TOBCTY KHIIKY. Y CBOIO
Yepry CTUMYJISAIIS BETMKOTOMIIKOBOTO Ta KOPIiHIIS KPFIKO-
BOTO HEpBa JO3BOJMIIN MOKPALIUTH KOHTPOJIb HE TUIBKU
HaJ KHIIKIBHUKOM, aJie i HaJl CEY0BUM MixXypoM. Y poOoTi
OIMCAaH1 YOTUPH JTOCIIPKSHHSI 3 BUKOPHCTAHHSIM KOHTPOITIO
ceyoBoro Mixypa 3a merozom Brindley ta iioro nmo3utusHwuit
BIUIMB HA 301JIBIIEHHS €MHOCTI 1 BOHOYAC TTOBHE CIIOPOXK-
HEHHS CEY0BOT0 MiXypa y OLTBIIOCTI Cy0’ €KTIiB, 3HU)KCHHS
iH(eKIil CCUOBUBITHUX MUIAXiB, 301TBIICHAS aKTHBHOCTI
MEPUCTANBTUKY Bifl IIOIIEPEYHO00010BOT KUIIKHU JI0 IIPSIMOT
Ta, y LIJIOMY, MOKpaIIeHHs SKkocTi )uTTs [30].
[lincyMOByIOUHM TPECTABICHNN OIS, AaBTOPH TIHIIIIH
BHCHOBKY, BPaXOBYIOUH TAKe PI3HOMAITTS JIOCTYITHUX METO-
JiB BIUTMBY Ha (DYHKITIFO TA30BHUX OPTaHiB, I1i OTpedH mepe-
cTatu OyTH 3HAYHOK MPOOJIEMOIO TS 1i€l KaTeropii marfi-
€HTIB. BogHOYac 00TpYHTOBY€ThSI TOULTEHICTB IPOJOBKUTH
JOCIITHULIBKY JSUTBHICTD Y IIbOMY HAaIpsIMKY, OCKUTBKH 3a-
JIUIIAIOTHCS HEBUPIMICHUMH TaKi 3aBJJAHHS SIK 3MCHIIICHHS
PU3HKY iH(IKYBaHHS CTUMYISIIHHUX €JIeKTPO/IiB, 3MEH-
IICHHS MOOIYHKX €(DEKTIB ITi€T MPOLETyPU Ha CEKCYaJIbHY aK-
TUBHICTB 0¢i6 3 TCM Ta 3HmKeHHs opory cruMyisiii [30].

BucHoBku

AmHauti3 niTeparypHHUX JPKEpeI IoKa3as, 110 Ha cydac-
HOMY eTamni 3aJINIIaeThes MoTpeda y MoJanbIInX J10CIi-
JUKCHHSX Ta YIOCKOHAJICHHI KOMIUIEKCHOI CTpaTerii momo
PO3pO0OKH Ta BIIPOBaKEHHS (DaKTOPIB MPOTHO3YBaHHS, SIKi
JIO3BOJIATE c(hopMyBaTH TpOrpaMu peadimiTamiiHuX 3axo0-
JIB JUUISL XBOPUX 3 MOPYLICHHSIM (YHKIIIT Ta30BUX OpraHiB
BCSIKJIEHHOTO JKUTTSI, MOOYTOBHX 1 MpodeciiHiX yMOB 3a
PaxyHOK ITiJJBUIICHHS SKOCTI XKHTTSL.

MeTonu IUCTAHIIITHOTO OMUTYBAaHHS 3apPEKOMEH Ty BaJIH
ceOe sIk epeKTHBHI Ta JIOCTYIHI CIOCOOH ISl IIBUKOTO OT-
puMaHHS iH(hOpMaIii, TPOTe HAIIHICTh OTPIMAaHUX JTaHUX
BUKJIMKA€E CYMHIBU Yy 3B 513Ky 3 BIJICYTHICTIO 00’ €KTUBHOTO
KIIIHIYHOTO KOHTPOITIO.

HesBakaroun Ha chopMOBaHMI KOMILIEKC peabimiTarti-
WHHX 3aX0JliB 32 MPOrpamMolo JepKaBHUX rapanTii Hario-
HanpHOI Ciry)x0u 3mopoB’st YKpaiHu, IiHCHO iCHYE Ipak-
TUYHA TIPOoOJIeMa TICHOCTI PeaduTITalliiHOTO MPOIIEeCy IS
0cib 3 mopymeHHsIM (YHKIIT Ta30BUX OpPraHiB BHACIIIOK
TpaBM CITMHHOTO MO3KY BiJI OTIEpPAaTUBHOIO BTPYYaHHS 110
OJly’KaHHS UM 3aMillIEHHs BTpaYeHUX (yHKIIIH.
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Summary.

The article presents the results of a review of the literature on the problem and attempts to give an assessment of the existing
forecasting methods to describe the problem field of the system of physical rehabilitation of people with dysfunction of the pelvic organs
as a result of spinal cord injury. The research used theoretical analysis and synthesis, comparison of methods, documentary method.
It was revealed that the main areas of research in the field of rehabilitation of people with spinal cord injuries include: rehabilitation
in acute injuries, medical rehabilitation, rehabilitation interventions during spa treatment, rehabilitation process and implementation
of new approaches to it. The insufficiently improved system of rehabilitation of people with pelvic organs dysfunction as a result of
spinal cord injuries at remote stages of treatment requires search and introduction of modern, mobile, accessible and effective forms
and programs of active rehabilitation. Efficiency of rehabilitation depends on rational coordination of many specialists. It actualizes
the issue of work of multidisciplinary teams in medical institutions providing both primary care of such patients and their support
throughout the rehabilitation process. It is emphasized that the process of rehabilitation and social adaptation of patients with pelvic
organs dysfunction as a result of spinal cord injuries should include appropriate rehabilitation measures and technologies that would
adapt the patient to everyday, domestic and professional conditions by improving the quality of life. It is proved that this problem is
still relevant and the issue of integrated use of rehabilitation measures in the process of rehabilitation treatment requires new scientific
developments that will help to reduce the number of negative consequences of the disease that affect the quality of life of patients.
At the present stage there is a need for further research on the development of predictive factors of the level of functional recovery of
the pelvic organs in patients with spinal cord injury, which will be the basis for choosing the strategy of rehabilitation measures and
technologies to ensure the optimal correlation of the costs of the health system and the effectiveness of rehabilitation measures in terms

of improving the quality of life of patients.

Key words: Spinal Cord Injury; Rehabilitation; Prognosis; Pelvic Organs; Bladder; Bowel; Quality of Life.
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DAILY HOLTER ECG MONITORING
IN THE DIAGNOSTIC ALGORITHM OF HEART
RHYTHM AND CONDUCTION DISORDERS

T. Kryuchko, S. Tanianska, Yu. Ruban, IN CHILDREN AND ADOLESCENTS

M. Oliinichenko, S. Lytus

Poltava State Medical University (Poltava, Ukraine)

Summary

Recent years have seen an increase in the prevalence of cardiac arrhythmias and conduction disorders in children, which
are not always diagnosed in time. In order to verify the nature of arrhythmias in pediatrics as well as in therapy, an accessible
and informative method of daily Holter ECG monitoring (DHECGM) is widely used.

Aim of the study was to assess the practical value of DHECGM in the algorithm for diagnosing heart rhythm and conduction
disorders in pediatric patients.

Materials and Methods: Analysis of DHECGM was performed in 48 children who were hospitalized in the pediatric
department of the Specialized Pediatric Care Center (SPCC) of the Poltava Regional Clinical Hospital (PRCH) in 2022-2023.

Research results. Sinus tachyarrhythmia or bradyarrhythmia, wandering atrial pacemaker was detected in half of the patients
studied. Supraventricular and/or ventricular extrasystoles were detected in 87.5 % of children. Bi-, tri- and quadrigeminy were
observed in 14 (27.1 %) of the patients. First or second degree sinoatrial block was observed in 25 % of patients. Atrioventricular
block of 1st or 2nd degree (Mobitz type) with Wenkenbach-Samoilov periods was observed in 8 patients (16.6 %). Combined
rhythm and conduction disturbances were observed in 82.3 % of the children studied. The article is illustrated by clinical cases

of cardiac rhythm and conduction disorders in children of different ages.

Conclusions: DHECGM has broad capabilities for diagnosing cardiac rhythm and conduction abnormalities, allowing early
detection of arrhythmias in pediatric patients and providing personalized recommendations.

Key words: Arrhythmias; Conduction; Heart; Daily Holter monitoring; ECG; Children.

Introduction

Cardiac arrhythmias occupy a leading position in the
structure of cardiac morbidity and mortality in children
[1,3,12]. In recent years, there has been a clear trend toward
an increase in the prevalence of arrhythmias in the pediatric
population, a diversification of their forms, and the difficulty
of timely diagnosis [2,4,5]. The greatest risk of arrhythmias
occurs during the neonatal period. Therefore, it is necessary
and important to study cardiac rhythm and conduction
disorders in newborns, not only with the aim of reducing
perinatal losses, but also to prevent the development of
complications in older children [6,19,20].

Cardiac arrhythmias can occur as a separate pathology,
complicating the course of other diseases of cardiac and non-
cardiac genesis and acquiring the status of a leading syndrome
[8,9,21]. The development of rhythm and conduction disorders
is typical for newborns and children aged 6-8 years, as well as
12-16 year-old adolescents, which can be caused by disorders
of the autonomic nervous system [15,22,24].

In contrast to adults [11,13], arrhythmias in children often
develop without clinical manifestations and can occur even
in healthy individuals [26]. Often, the child’s well-being is
not affected for a long time, which complicates the timely
diagnosis of this pathology and does not allow to accurately
determine the duration of the patient’s arrhythmia [4,5]. In the
absence of timely and adequate therapy for 4-6 years, most
arrhythmias progress, while stable and irreversible disorders
of myocardial function are formed, requiring surgical
treatment. At the same time, more than 85 % of children
can be cured with medication if treatment is started in time
[7,27]. In addition to their own value, cardiac arrhythmias
can complicate the course of other diseases and assume
the role of a leading syndrome. It is extremely important to

diagnose cardiac arrhythmias in children and adolescents
in time in order to prevent a more severe course and the
development of complications. Therefore, it is appropriate to
make electrocardiographic (ECG) screening mandatory for
children of this age group within the framework of medical
supervision, and in the presence of even minimal cardiologic
complaints it is necessary to prescribe DHECGM [3,9,10].

DHECGM is a modern instrumental method of informative,
non-invasive and accessible diagnosis of cardiac arrhythmias in
pediatric practice, named in honor of the American researcher
Norman Holter, who introduced radioelectrocardiography and
performed the first long-term ECG registration [14].

DHECGM is a long-term recording of the patient’s ECG
during daily activities and is widely used in both clinical
and outpatient settings [12,18,21]. The advantages of this
method, given its non-invasiveness and physiological
nature, can be considered the absence of age restrictions and
contraindications for its use [6,9,19].

DHECGM recording time is 24-48 hours or longer, and
the patient leads a normal lifestyle and exercise regime.
During the procedure, the patient or his parents keep a diary
in which they record all types of activities (sleep, physical
activity, stress), the time of beginning and end of subjective
sensations experienced by the patient (heart pain, palpitations,
shortness of breath, etc.), and also indicate the time of taking
medications. Later, the doctor gets acquainted with the results
of automatic analysis presented by the program and carefully
reviews the events selected by the computer, such as deviations
of rhythm and repolarization processes, comparing the
obtained changes with the marks in the patient’s diary [8,26].

DHECGM is also recommended to evaluate the efficacy
of antiarrhythmic therapy in children [3,21,27]. When
re-examined after long-term therapy, it is mandatory to
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compare it with the first recording of DHECGM before the
start of medication [2,10,28].

According to the literature, the absolute indications for
performing DHECGM in children are as follows [1,2].

1. Syncope/pre-syncope or dizziness in children
with established heart disease, previously documented
arrhythmia, implanted pacemaker.

2. Cause of syncope/pre-syncope associated with physical
exertion not determined by other investigational methods.

3. Hypertrophic and dilated cardiomyopathy.

4. Probable or documented long QT interval syndrome.

5. Palpitations in patients who have undergone surgery
for congenital heart disease and have significant residual
hemodynamic abnormalities.

6. Children closely related to those who died of sudden
infant death syndrome and Brugada syndrome.

7. Evaluation of the effectiveness of antiarrhythmic therapy
during the period of rapid somatic growth of the patient.

8. Asymptomatic congenital total AV block in patients
without pacemakers.

As for relative indications, they include:

1. Assessment of pacemaker response to changes in
heart rate in patients with clinical symptoms of arrhythmia.

2. Assessment of the condition of an asymptomatic
patient after surgical intervention for congenital heart
disease, especially in the case of hemodynamic disorders,
high risk of developing late postoperative arrhythmias.

3. Detection of recurrence of arrhythmias in children in
the first 3 years of life with a history of tachyarrhythmia.

4. Suspicion of persistent atrial tachycardia.

5. Detection of ectopic ventricular complexes during
ECG or exercise testing.

A major advantage of DHECGM is the ability to
quantitatively assess cardiac rhythm and conduction
abnormalities and their distribution during the day [15,29].
The nocturnal circadian type of arrhythmia indicates its
dependence on the vagus nerve, and the daytime type
indicates its sympathetic nature. Patients with mixed
circadian type of arrhythmia and frequent extrasystoles
(more than 1000 extrasystoles per day) have the highest risk
of developing arrhythmogenic ventricular dilatation [10].

In order to evaluate the diagnostic value of 24-hour Holter
ECG monitoring in the detection of cardiac rhythm and
conduction disorders, we performed a DHECGM analysis of
48 children who were hospitalized in the pediatric department
of the Specialized Pediatric Care Center (SPCC) of the
Poltava Regional Clinical Hospital (PRCH) in 2022-2023.

The majority of patients (62.5 %) complained of pain,
a feeling of arrhythmia and palpitations. In addition, syncope
was observed in 4 children (8.3 %), more often provoked
by physical or emotional stress. At the same time, every
third child (37.5 %) had no complaints. Sinus rhythm was
observed in most patients, but atrial rhythm was detected
in 25 % of children. Automaticity disorders in the form of
sinus tachyarrhythmia or bradyarrhythmia, wandering atrial
pacemaker were detected in half of the patients. The most
frequent supraventricular and/or ventricular extrasystoles
with different quantitative characteristics were registered
by DHECGM in 87.5 % of children, and allorhythmic
polytopic extrasystoles of bi-, tri-, and quadrigeminal type
were observed in 14 (27.1 %) patients. Cardiac conduction
disorders were detected in 12 (25 %) patients in the form of
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sinoatrial block (SA block) of the 1st or 2nd degree (8.3 %),
and in 8 (16.6 %) children atrioventricular block (AV block)
of the 1st or 2nd degree (Mobitz type) with Samoilov-
Wenckenbach periods was detected. In 6 children (12.5 %)
the ECG showed a shortening of the PQ interval and in 3
(6.2 %) of the examined children a prolongation of the QT
interval above the age norms. It should be noted that almost
all patients had combined cardiac dysfunction and autonomic
nervous system dysfunction, which explains the frequency
of rhythm disturbances, especially in adolescents [2,3,15].

The diagnostic value of the DHECGM method in the
detection of cardiac rhythm and conduction disorders
is beyond doubt. Even in patients in our study who
had no symptoms and minimal changes on the ECG at
rest, DHECGM revealed significant cardiac conduction
abnormalities that required not only further monitoring, but
also recommendations for daily routine and further treatment.

Therefore, it is necessary to remember the possibilities and
practical significance of the DHECGM method in detecting
heart rhythm and conduction disorders in pediatric patients,
which is clearly demonstrated by the following clinical cases.

A 16-year-old boy was hospitalized in the department
with complaints of periodic pain in the heart area and behind
the sternum, shortness of breath during physical activity, and
rapid fatigue. From the medical history it is known that the
child has been attending the freestyle wrestling section for
more than two years. During another training session, the boy
lost consciousness. He was taken by ambulance to the pediatric
unit of the SPCC at PRCH. The boy underwent a complete
clinical, laboratory (complete blood count, biochemical blood
markers) and instrumental examination (ECG, rhythmogram
(RG), orthostatic test (OT), echocardiogram) with the aim
of differential diagnosis of the type of myocardial damage.

The patient’s ECG showed pronounced sinus
bradyarrhythmia, first-degree AV block, episodes of isometric
AV dissociation. Echocardiography revealed a first-degree
prolapse of the anterior leaflet of the mitral valve, an additional
chord of the left ventricle. Taking into account the anamnesis
and ECG data, the boy underwent DHECGM, which revealed
the following changes: sinus rhythm was registered during the
day, pronounced bradyarrhythmia with heart rate of 56 in 1
minute, episodes of wandering atrial pacemaker. First-degree
atrioventricular block was detected, as well as 71 episodes of
atrioventricular block progression to the second degree of the
second type (Mobitz Il) with frequent Samoilov-Wenkenbach
periods. Supraventricular and ventricular ectopic activity was
not recorded. Circadian index increased to 1.72. Tolerance to
physical activity is below average. Moderate signs of autonomic
dysregulation due to the parasympathetic component.

The diagnosis was made: Il degree AV block (Mobitz
type 1) with Samoilov-Wenkenbach periods. 1st degree
mitral valve prolapse.

Taking into account the complaints of syncope and
the detection of significant disturbances of conduction
function on the DHECGM (2nd degree AV block) in
order to exclude Morgangi-Adams-Stokes attacks, the
patient was sent for consultation to the arthrologist of
the National M. M. Amosov Institute of Cardiovascular
Surgery of NAMS of Ukraine to clarify the diagnosis and
recommendations for further observation and treatment.

After the consultation, the diagnosis made in the pediatric
department was confirmed. Recommendations were given
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regarding the exclusion of sports, therapy according to the
treatment protocol, dynamic monitoring of the young man
with a mandatory repeat of DHECGM in 6 months.

A 17-year-old boy is hospitalized in the pediatric
department of the SPCC with no complaints. It is known
from the medical history that during a routine examination
the adolescent had ECG changes in the form of frequent
ventricular extrasystoles. A complete clinical and laboratory
examination was performed, which allowed to exclude
inflammatory changes in the patient. During instrumental
examination of ECG and RG, ventricular extrasystoles of
trigeminal type were observed, which persisted during RG
and OT. Considering the pronounced changes in the ECG, the
boy underwent DHECGM, which revealed more significant
changes: during the day, sinus rhythm was recorded with
episodes of wandering atrial pacemaker, non-persistent AV
block of the first degree was detected, as well as episodes
of progression of AV block to the second degree of type
I (Mobitz I) with Samoilov-Wenkenbach periods. Polytopic
ectopic activity was registered — 163 isolated supraventricular
extrasystoles, as well as ventricular ectopic activity in
pathological amounts with signs of parasympathetic activity:
a total of 5636 isolated ventricular extrasystoles, mainly
during the day. The circadian index is within the age-related
norm of 1.37. Exercise tolerance is below average. Signs of
autonomic nervous system dysfunction were noted.

In the presented case, at the time of registration of
DHECGM, the patient had progression of rhythm and
conduction disturbances in the form of increase in pathological
number of ventricular extrasystoles, development of
supraventricular extrasystoles and conduction disturbances
in the form of second-degree AV block (Mobitz type I) with
Samoilov-Wenkenbach periods. Diagnosis: Frequent polytopic
extrasystoles (supraventricular, ventricular). Second degree
AV block (Mobitz type 1) with Samoilov-Wenkenbach periods.

Given the progression of changes in the DHECGM,
the patient must exclude physical activity, appropriate
treatment according to the protocol and consultation of an
arrhythmologist in a specialized medical institution.

A 10-year-old boy was hospitalized in the pediatric
department with complaints of compressive pain in the
heart, palpitations, syncope, and severe weakness. From the
medical history it is known that he had ARV two weeks ago,
after which he developed syncope and general weakness.

The inpatient examination revealed inflammatory changes in
the general blood count: leukocytosis up to 11.2 x 10°, an increase
in band neutrophils up to 8 %, a decrease in hemoglobin to 106
mm/h, an increase in ESR to 18 mm/h. A biochemical blood
test showed an increase in C-reactive protein (> 6 mg/L). The
ECG showed sinus tachycardia, WPW syndrome, prolongation
of the QT interval, and impaired repolarization processes in
the left ventricle. The WPW syndrome was preserved on the
ECG during OT. Echocardiography revealed the following
changes: EDD 6.1 cm, EDV 188 mm, ESD 4.5 cm, ESV 92 mm,
enlarged left ventricular cavity, paradoxical movement of IVS,
hypokinesis up to 3 mm. Ejection fraction (EF) and contractile
function (CF) were reduced (51 % and 26 %, respectively) and
left ventricular trabecularity was increased.

A pronounced sinus tachycardia (heart rate up to 125
per 1 minute) was noted on the DHECGM, and the WPW
syndrome was noted during the day. Circadian index was
increased to 1.65. The tolerance to physical activity is low.

On the basis of detected inflammatory changes, according
to the results of laboratory and instrumental methods of
examination, the diagnosis was made: non-rheumatic
carditis with cardiac dysrhythmia, acute course. WPW
syndrome. Cardiomyopathy?

Taking into account the clinical laboratory data and
the results of ECG, ECHO, DHECGM, the patient was
referred for consultation with a cardiac surgeon at the Heart
Institute of the Ministry of Health of Ukraine to clarify the
diagnosis and further treatment. At the Heart Institute, the
child underwent an ECHO, which also revealed an increase
in the left ventricular cavity and a decrease in myocardial
contractility (EF 49 %), typical of congenital pathology.

At the Scientific and Practical Center of Pediatric
Cardiology and Cardiac Surgery, the boy underwent cardiac
MRI with intravenous contrast for diagnostic purposes, which
allowed to confirm the diagnosis of dilated cardiomyopathy.

The cardiac surgeon made a consultative conclusion:
dilated cardiomyopathy. Paradoxical motion of the
interventricular septum. Decreased contractile function
of the left ventricle. Moderate physical activity was
recommended to the patient, and a geneticist’s consultation
with the patient and his parents was mandatory to identify
the hereditary form of this myocardial pathology.

This case demonstrates the complexity of clinical
diagnosis of this disease and confirms the conclusion that
cardiac rhythm and conduction disorders can occur not only
randomly and in the absence of cardiac complaints, but can
also be organic and even congenital.

Genetic testing at the Center for Medical Genetics revealed
the presence of a pathogenic gene for hemochromatosis in
the boy and his mother (the father is healthy).

Hemachromatosis is a hereditary genetic disease
with variable clinical manifestations in which the human
body begins to accumulate iron from food. The disease
is transmitted in an autosomal recessive manner and is
associated with the homozygous C2832Y gene. Iron overload
in hemochromatosis significantly affects the cardiovascular
system, which can lead to heart failure and mortality.
Literature data indicate cardiovascular manifestations
of hemochromatosis such as dilated cardiomyopathy,
conduction disorders, heart failure, cardiac fibrosis,
myocardial infarction, and valvular heart disease [17,25].

Considering the presence of a hereditary form of this
genetic pathology, the patient was tested for iron and
ferritin levels in blood serum: iron was 53.0 mmol/L;
ferritin 73.10 ng/ml (within normal limits). According to the
literature, iron and ferritin levels correlate with the severity of
myocardial damage and may be markers of heart failure [23].
Early detection of this pathology in a patient may prevent
complications and improve the prognosis of the disease.

Conclusions

The above clinical examples demonstrate the complexity
of the algorithm for diagnosing cardiac rhythm and
conduction disorders in pediatric patients, who sometimes
have no cardiovascular complaints and do not seek medical
care from cardiovascular specialists. At the same time, the
problem of arrhythmias and their causes is characterized by
a significant prevalence and the need for timely diagnosis
and individualized correction. The management of such
patients requires an integrated approach involving various
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JOBOBE XOJITEPIBCBKE MOHITOPYBAHHSA EKI' B AJITOPUTMI JIATHOCTHUKHU ITIOPYIIEHDb
CEPIIEBOI'O PUTMY TA ITPOBITHOCTI Y AITEA TA MIAJITKIB

T. O. Kprwuko, C.M Tanaucweka, 10. B. Pyoan, C. I. Jlumyc, M. O. Oniiiniuenxo

IMonTaBchbkuii Aep:xaBHMIT MeIHYHUIT YHiBepcuTeT
(m. MMoaTaBa, Ykpaina)

Pesrome.

OCTaHHI POKM XapaKTepu3ytoTbCA 3POCTAaHHAM NOLWMPEHOCTI NOPYLEHb CeEPLEBOro pUTMy Ta NPOBIAHOCTI cepes AUTAYOrO Ha-
CeneHHsn, AKi He 3aBXAM CBOEYACHO AiarHOCTYOTbCA. 3 MeTolo BepuddiKaLlii xapaKTepy apuTmii B neaiaTpii, AK i B Tepanii, WMpoKko
BMKOPUCTOBYETHCA AOCTYMHUI Ta iIHGOPMATUBHUI MeTog, L060BOro XxonTep-moHiTopurry EKI (XM EKT).

MerToro po6oTn Oyna OIiHKa IIPaKTUYHOTO 3HAYEHHs JOOOBOTO XoJiTepiBchkoro MoHiTopyBanHs EKI' B anropuT™mi miarHoCTHKH
MOpYIIEHb CEPIIEBOT0 PUTMY Ta IPOBIHOCTI y MEAIaTPUIHUX XBOPHX.

Marepianu i meroau mocaimkenns: [Iposenerno ananiz JIXM EKI 48 niTsim, sKi 3HaXOIMINCh HAa CTalliOHAPHOMY JIiKyBaHHI
y TeAiaTpUYHOMY BiIIUICHH]I IEHTpY criemiaiizoBanoi nemiarpuunoi gonomoru (L{CITJI) IToaraBchkoi 061acHOT KIiHIYHOT JIiKapHi
(TTOKJT) B mepioxn 2022-2023 pokis.

PesyabraTtn nocaimkennsi. CuHycHa Taxi- abo OpajuapHuTMis, MIrparlist BOAisS pUTMY 10 ITepeicep/sIM BH3HAYaIach y MOJIOBHHH
obcreskennx. CynpaBeHTPUKYIISIpHA i/a00 MITyHOYKOBA EKCTPACHCTONIs peecTpyBasiack y 87,5 % miteit. Y 14 (27,1 %) obcrexennx
criocTepiraiach eKCTpaCHCTOJIIS 110 TUITy Oi-, TpU- Ta kBaapureminii. ¥ 25 % xBopux BHsBIeHa CHHOATpiabpHa Oiokaza I ado 11 cryme-
Hsl. ATpioBeHTpHKYyIsipHa Giokaza [ a6o IT crynens (tun Mo6irir) 3 nepionamu Camoitoa-Benkenbaxa 3apeecrpobana 'y 8 (16,6 %).

IToeanaHi mopyIIEHHs CEPIIEBOrO PUTMY Ta MPOBITHOCTI criocTepiraiuck y 82,3 % 00CTeKeHHX.

CrarTs IpouTIoCTpOBaHa KIIHIYHUMH BHITAIKAMH MTOPYLIEHb PUTMY CEpIIsl Ta IIPOBITHOCTI y JIiTell pi3HOTO BIiKY.

BucnoBkn. JIXM EKI" Mae mumpoki MOKJIMBOCTI B JIarHOCTHUI[ MOPYIICHb PUTMY Ta MPOBITHOI (GYHKINT ceplis, 10 JO3BOJISIE
CBOEYACHO BHSBILITH apUTMIi y IeliaTpUYHHUX NallieHTIiB Ta HaJaBaTH MepCOHAII30BaHI PEKOMEHIAIIII.

Kurouosi ciioBa: apUTMii; IPOBIHICTE; cepiie; JoboBuii Xontep-monitopunr; EKT; mitu.
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VIDEO-ASSISTED THORACOSCOPIC
SURGERY IN A 35-DAY-OLD INFANT WITH
MULTILOCULATED THORACIC EMPYEMA:

S. Babuci, V. Negru, 1. Ambros, CASE REPORT

|. Revenco, D. Haidarli

Mother and Child Institute (Kishinev, Republic

of Moldova),

National Scientific-Practical Center of Pediatric Surgery
«Natalia Gheorghiux» (Kishinev, Republic of Moldova),
State University of Medicine and Pharmacy «Nicolae
Testemitanu» (Kishinev, Republic of Moldova)

Summary

The authors report a clinical case of a 35-day-old infant with multiloculated thoracic empyema who was successfully operated
on by the surgical team. The infant was transferred from a regional medical facility with fever, low-productive cough, and
dyspnea. The disease had started 7 days earlier, but despite 5 days of antibiotic treatment in the hospital of his place of residence,
the child’s condition continued to deteriorate, so he was transferred to the pediatric intensive care unit of our institution. After
admission, a CT scan revealed massive closed fluid collections with subpleural localization in the right hemithorax and in the
projection of the anterior mediastinum associated with subtotal atelectasis of the right lung, closed pleurisy without signs of
lung tissue destruction, suspicion of intrathoracic cystic lymphangioma. The patient underwent video-assisted thoracoscopic
surgery, during which several purulent localized collections were identified, which were opened and drained with a volume of
approximately 200 ml of viscous purulent fluid. The postoperative period was difficult but favorable. 6 months later, CT and
scintigraphy showed some insignificant residual lung changes and diffuse perfusion changes, confirming the slow regression of
the septic inflammatory process of the pleural cavity after resolution.

The authors conclude that the presented case highlights the difficulties of imaging differential diagnosis and suggests that
VATS is an effective and safe treatment option for infants with pleural empyema, especially in multiloculated fibrinopurulent
forms, allowing a favorable outcome with a short duration of thoracostomy with tube and comparatively short recovery and
hospitalization periods.

Key words: Empyema; Multiloculated; Lung; VATS; Infant.

Thoracic empyema is the accumulation of pus in the
pleural cavity, which is quite common in children, usually as
a complication of bacterial pneumonia. Thoracic empyema
is less common in the neonatal period or in infants due
to the immaturity of the immune system, which limits
the localization of infection to the pleural space and the
ability of the pleura to produce sufficient exudate [1]. The
incidence of pleural empyema in children has increased
significantly in the last 20 years in developed countries,
being a complication of bacterial pneumonia in 0.6 % [2],
representing approximately 3.5-12.5 cases per 100,000
children, with a morbidity and mortality rate of up to 10 %.
At the same time, pleural empyema is a rare entity in the
neonatal period with an estimated incidence of 20-440 cases
per 20,000 neonatal admissions. These data have led to
a significant focus of research on this infection, the analysis
of local epidemiologic data, as well as the evaluation
of some factors that could determine the progression of
pneumonia to complicated forms with empyema, which are
currently uncertain [3, 4, 5, 6].

The main goal of treatment of thoracic empyema is
to limit the manifestations of sepsis by evacuating and
sterilizing the pleural space, thereby restoring circulation
and function of the pleural fluid. Incomplete drainage of the
pleural space contributes to persistent infection, which would
cause functional impairment and significant morbidity and
mortality. To prevent this, prompt surgical intervention is
required. However, the decision of the appropriate treatment
(surgical or non-surgical) is a vexing clinical issue due to the
lack of specific clinical, radiological and laboratory features
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for the appropriate preoperative staging of empyema, with
no current consensus on the surgical management of this
pathology in children [7, 8, 9, 10]. In this context, we
present a clinical case of a 36-day-old infant with subtotal
pneumonia of the right lung complicated by empyema.

Presentation of the case.

Male infant U.M., 36 days old, born at 39-40 weeks of
gestation by uncomplicated spontaneous vaginal delivery,
weighing 3370 g, was transferred from a regional medical
center with fever, low-productive cough and dyspnea
with the referral diagnosis of acute community-acquired
pneumonia: Acute community-acquired pneumonia of the
right side. Atelectasis in the right upper lobe. Leukemoid
reaction? Suspected leukemia?

The maternal history was unremarkable. The neonatal
period was normal, the child was vaccinated according to
the calendar.

The disease started 7 days earlier, for which he was
admitted to the hospital of his place of residence. Despite
antibiotic treatment for 5 days, the child’s condition
continued to deteriorate, so he was transferred to the
pediatric intensive care unit with the admission diagnosis:
Subtotal pneumonia on the right, pleuropulmonary form;
atelectasis of the upper lobe on the right; exudative-fibrinous
pleurisy on the right. Sepsis. MODS.

Physical examination: the child was somnolent, with
tachypnea (66 beats per minute), with participation of
auxiliary muscles, intercostal and subcostal retraction. Heart
rate — 164 beats per minute, blood pressure —107/81 mmHg,
Sp02-93 % with wet O, by mask 2 I/min.
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Labs: RBC —3. 0 x 10%*¥/L; Hb concentration — 105
g/L, marked leukocytosis (leukocytes — 49x10°%/L) with
deviation to the left of the leukocyte formula (neutrophils:
unsegmented — 20 %, segmented — 47 %, metamyelocytes
6 %, myelocytes 8 %, lymphocytes — 10 %, eosinophils —
0 %, monocytes 9 %, toxic granulation +++), platelets was
568 x 10°L, total protein was 49.0 g/l. Arterial blood gas
test showed: pH~-7.35; pCO,-36.6 mmHg; pO,-61.2 mmHg.
Blood biochemistry test found: Alanine aminotransferase —
9 U/L, aspartate aminotransferase — 13 U/L; creatinine — 64

mcmol/l; fibrinogen —6.60 g/l; Na* — 134 mmol/l; K* - 3.8
mmol/kg, Ca*—2.26 mmol/l, ClI-- 106 %, glucose — 4.2
mmol/l., ESR — 30 mm/hour. Blood culture — negative.

Computed tomography showed massive closed fluid
collections with subpleural localization in the right
hemithorax and at the level of the anterior mediastinum
associated with subtotal atelectasis of the right lung.
Closed pleurisy without evidence of lung tissue destruction;
intrathoracic cystic lymphangioma? Moderate displacement
of the mediastinum to the left.

Fig. 1. Child U.M., aged 36 days. Computed tomography performed preoperatively on the 9th day
after the onset of the disease (explanations in the text)

Tc99m MAA lung scintigraphy performed preoperatively
showed that the right lung was reduced in size, with an unclear
and irregular contour, with uneven distribution of the radio-

pharmaceutical and with a sudden diffuse decrease in pulmo-
nary blood flow, with multiple areas of no pulmonary perfusion
in the upper segments. Left lung with no perfusion changes.

Fig. 2. Child U.M., Preoperative perfusion lung scintigraphy (explanations in the text)

After the administered treatment, including antibiotic
therapy, although the fever and the intensity of the toxic
syndrome decreased in intensity, the persistence of dyspnea
and subcostal retraction were determined, which, along with
some diagnostic imaging problems, served as indications for
video-assisted thoracoscopy.

After treatment, including antibiotic therapy, although the
fever and toxic syndrome decreased in intensity, persistent
dyspnea and subcostal retraction were noted, which, along

with some diagnostic imaging problems, served as an
indication for video-assisted thoracoscopy.

Examination with a 3-mm thoracoscope (0°; Richard
Wolf, Germany) revealed free purulent fluid, viscous,
yellow-green in color, which was aspirated in a volume of
approximately 200 ml, as well as several purulent collections
localized by adhesions, which were later removed. The
pleura was apparently thickened with considerable fibrin
deposits, which were removed. The pleural cavity was
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lavaged with aminocaproic acid, Betadine solution and
drained with a 12 F tube.

The postoperative period was difficult, the child was
on assisted ventilation for the first 4 hours postoperatively,
after which spontaneous breathing was restored. The chest
tube was removed on postoperative day 10. Bacteriological
results from the purulent pleural fluid showed no growth,
while S.aureus, Corynebacter spp. and Candida were
detected in the throat swab.

The patient was discharged on postoperative day 25
(hospital day 32) in satisfactory condition. The follow-up

radiologic examination performed at discharge showed normal
lung volume with an enhanced and distorted lung pattern
without free air and fluid in the pleural cavity. Reaction of
the interlobular pleura in regression. The pneumonic infiltrate
was practically completely resolved. The thickening of the
paracostal pleura on the right side is preserved. The mediastinum
is normal. The scintigraphy performed at discharge showed
uneven distribution of the radiopharmaceutical in the right lung,
unclear contour of the upper zone with restoration of the medio-
basal contour and pulmonary blood flow. On the left side there
were no changes in pulmonary perfusion.

Fig. 3. Child U.M. Chest X-ray in 2 projections performed at the time of discharge.

L

Fig. 4. Child U.M., Pulmonary scintigraphy by perfusion performed at discharge
(explanations in the text).

6 months after discharge, a favorable clinical evolution
was observed, the child grew according to his age without
any symptoms. Although some insignificant residual lung
changes were detected on CT (Fig. 5), diffuse perfusion

changes of the left lung were observed on lung scintigraphy
(Fig. 6). These data confirm the slow regression of residual
changes after resolution of the septic inflammatory process
of the pleural cavity in infants.

Fig. 5. Patient U.M. Computed tomography performed 6 months after discharge. Imaging data
suggestive of bilateral diffuse pneumofibrotic changes
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Fig. 6. Patient U.M. Pulmonary perfusion scintigraphy in two incidences (anterior and posterior) performed

6 months after discharge. The uneven distribution of the radiopharmaceutical was detected bilaterally, with

the preservation of the blood flow within the limits of normal values in the right lung, in the left lung being
observed the diffuse decrease of the pulmonary blood flow more evident in the anterior segments

Discussions. Empyema is a purulent collection of
the pleural space of various etiologies and is a serious,
potentially fatal complication of pneumonia, chest trauma,
infected hemothorax or surgery, after lung resection or
iatrogenically during thoracentesis or intercostal tube
insertion. It is characterized by effusions and fibrinopurulent
collections, which can lead to pulmonary constriction and
resistance to drainage [11, 12].

Although the incidence of pneumonia has decreased
with the introduction of the pneumococcal conjugate
vaccine, several reports have indicated an increase in
the incidence of thoracic empyema in children in recent
decades [13]. According to some authors, pleural effusions
and parapneumonic empyema are found in 10 % to 40 %
of all children hospitalized with bacterial pneumonia,
with the main pathogens being serotype 1 and serotype 3
Streptococcus, both of which are included in the 13-valent
pneumococcal conjugate vaccine (PCV13), which has
been used for standard vaccination of infants from 2
months of age in Germany since 2009 to prevent invasive
pneumococcal disease [14, 15, 16]. Of note, the overall
detection rate of bacteria in blood and/or pleural fluid is
approximately 29 % — 34 %. According to some studies,
the majority (87 %) of the bacteria detected belonged to the
group of gram-positive aerobic cocci, with S. pneumoniae,
S. pyogenes and S. aureus being the most common of the 41
species reported, while the gram-negative aerobic bacteria
(P. aeruginosa, E. coli, Klebsiella pneumoniae, Francisella
tularensis) were found quite rarely in 5.7 % and anaerobic
bacteria in 2.6 % [17, 18]. Few cases of empyema in young
children following SARS-CoV-2 infection have been
reported, including unique cases of co-infection with SARS-
CoV-2 and S. aureus in a premature neonate complicated by
thoracic empyema [19].

The concept that bacteria invade the visceral pleura to
develop an infected parapneumonic effusion has recently
been challenged because of differences between the typical
bacteriology of pneumonia and thoracic empyema, and
because many patients with empyema have no evidence of
underlying pneumonia. In this regard, it has been suggested
that in some cases pleural empyema and pneumonia should
be considered as separate entities, as the mechanisms and
sources of bacterial invasion are unclear [18, 20, 21].

According to the American Thoracic Society (1962),
the course of pleural infection is characterized by three

distinct phases. The first (exudative) phase is characterized
by a sterile, transparent exudate resulting from increased
permeability of the visceral pleura. The second phase
(fibrinopurulent) is associated with infection of the exudate
by the initial invading pathogen and is characterized by
the deposition of fibrin on the surface of the visceral and
parietal pleura, leading to the formation of loculations and/or
adhesions. The third phase (organization or consolidation) is
characterized by the growth of fibroblasts and the formation
of granulation tissue and a non-elastic lung lining [22, 23].

Chest radiography, ultrasonography, and chest computed
tomography allow visualization of the presence of massive
pleural effusion and the area of atelectasis or consolidation
of the affected lung [6], which also requires differential
diagnosis with some cystic congenital malformations [1]. In
the presented case, although the CT scan allowed evaluation
of the lung parenchyma and provided an accurate anatomical
representation of the pathology, the differential diagnosis
of multilocular effusion with a bulky intrathoracic cystic
process was difficult.

Although thoracic empyema was known as early as
Hippocrates, real progress in the treatment of this pathology
occurred only in the mid-19th century, when Roe (1844)
introduced repeated aspiration instead of simple knife
incision. Later, Goodfellow and de Morgan (1859) proposed
intercostal drainage [24].

The medical-surgical management of thoracic empyema
is quite controversial and further studies are needed to
investigate the efficacy of chest tube drainage as a first-line
treatment [6, 25], with some studies reporting failure rates
between 38 % and 47 %, and failure of first-line treatment
being associated with increased mortality [26].

Some authors indicate the effectiveness of intrapleural
use of fibrinolytics in the treatment of pleural empyema in
adults and children [27], including neonates [19]. According
to some studies, intrapleural fibrinolytic therapy in the
early stages of the disease with both tissue plasminogen
activator and streptokinase was safe and successful in
patients with complicated parapneumonic pleurisy and
empyema [28]. However, the role of fibrinolytic therapy in
the treatment of pediatric pleural empyema is not clear, and
the safety profile and conflicting results remain uncertain
and concerning due to adverse effects and complications
such as bleeding, allergic reactions, severe pain. The recent
Cochrane systematic review showed that fibrinolytic therapy
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is associated with longer duration of chest tube drainage,
longer duration of fever, higher rates of need for analgesia,
and increased total cost of care [29, 30, 31, 32].

In cases of inefficiency of first-line treatment with
worsening of pleural empyema and progression to the
fibropurulent or organizing phase, surgical debridement is
required, with open thoracotomy being the conventional
approach, a method associated with pain and significant
postoperative morbidity [33]. Recent studies have shown
that VATS performed in the early stage of the disease is
technically easier, allows better drainage and has a higher
probability of achieving full lung expansion, as well as
being a method that significantly improves the recovery
time and shortens the inpatient treatment period, including
in young children [31, 34]. Although minimally invasive

References:

surgical techniques may offer additional treatment options,
their exact role in the treatment of pleural empyema is
still unknown and requires new complex studies in the
future [35].

Therefore, the presented case highlights the difficulties
of imaging differential diagnosis and suggests that VATS is
an effective and safe treatment option for infants with pleural
empyema, especially in multiloculated fibrinopurulent
forms, which allows a favorable evolution with a low
duration of thoracostomy with tube and comparatively short
recovery and hospitalization periods.
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BIZEOACUCTOBAHA TOPAKOCKOIIIYHA ONEPALIA ¥V 35-JEHHOT'O HEMOBJISITU
3 MYJIbTUJIOKAJIZ3OBAHOIO EMIIIEMOIO IJIEBPAJIBHOI IIOPOXKHUHMU: KJITHIYHUA BUNAJTOK

C. Babyui, B. Hezpy, I. Amopow, 1. Pesenxo, /l. Xauoapni

Incruryr marepi Ta autunu (Kumunuis, Pecnyosixa Mosiosa),
HanionajabHui HayKOBO-NPAKTHYHMI HeHTpP AuTsa4oi xipyprii «Harania Feopriy»
(Kumunuis, Peciyosika Mosiosa),

Jep:kapHuii yHiBepcuTeT Mequuuuu i papmauii «Hikouae Tecreminany»
(Kumunis, Pecny6uika MoJiioBa)

Pesrome.

ABTOpH MOBIAOMIISIOTH PO KIIHIYHUH BUIA0K MYJIbTHIOKAII30BaHOT EMITIEMHU TUIEBPAILHOT MOPOKHUHE y 35-1€HHOI AUTHHH,
3 IPUBOAY YOTO BOHA OyIna yCcminrHo mpooneposana. HeMoBmst Oyio nmepeBeieHo 3 perioHaIbHOr0 MEANYHOTO 3aKJIa1y 3 TUXOMAaHKOIO,
MAaJIOTIPOAYKTHBHHM KaIlUIEM 1 3aIUIIKO0. 3aXBOPIOBAHHS I0YAJTIOCS 7 THIB TOMY, ajle, He3Ba)KalouH Ha 5 THIB JIIKYBaHHS aHTHO10THKaMHU
B JIKapHi 3a MiCIIeM MPOXKUBAHH, CTaH JUTUHH MIPOJOBKYBAB MOTIPIIyBATHCA, 3 MPUBOAY YOTO HOr0 MepeBesiu B AUTSIYE BiAUICHHS
iHTeHCHBHO] Teparii Hamroro 3akmnazy. [licis rocmitanizaunii Ha KT BusBIeHO MacuBHI 3aKpUTI PIAMHHI CKYITYEHHS 3 CyOIUIEBPaIbHOIO
JIOKai3ali€ro y MpaBiii mieBpaibHild MOPOKHUHI Ta Y MPOEKILIi IEPEeAHBOr0 CEPENOCTIHHS, 110 CYMPOBOKYBAINCH CyOTOTAaTbHUM aTe-
JIEKTa30M IPaBoi JIereHi, IIIeBPUTOM 0€3 03HAK AECTPYKIIl JIereHeBO TKAHUHH Ta ITi103POI0 Ha KicTO3HY JiMpanriomy nerei. [Tamienrty
OyJI0 BUKOHAHO BiJI€0ACHCTOBaHY TOpakockomiuny omneparito (BATO), mij yac sikoi Oy/io0 BUABICHO JEKiNbKa THIHHUX JIOKATi30BaHUX
CKYIUeHb, 10 Oy PO3KPHTI Ta ApeHoBaHi 3 oTpuMantsaM 6au3bpko 200 mi B’s3k0i rHiiiHOT pinunu. [licnsonepauiitnuii nepiox Oys
ckiagHuM, ane cupusiiuBuM. Yepes 6 micsuis KT i cipHTirpadis mokasanu He3HauHi 3aIMIIKOBI 3MIiHH B JiereHsix 1 nudy3Hi nepdys3iiiui
3MiHH, IO MiATBEPAKYIOTh OBUIBHY PETPECi0 CENTUYHOTO 3aIIaIbHOTO MPOLECY B IJIEBPaIbHIN MOPOKHUHI MiC pO3pilieHHs. ABTO-
PpH poOIATH BUCHOBOK, 1110 NIPEACTABICHNUHN BUIIAA0K BHCBITIIIOE TPYAHOILI BizyaulizaliiiHol qudepeHiaapHoil 1iIarHOCTUKY 1 CBITYUTD
mpo Te, o BATO € epextuBHNM i Oe3MEUHIM METOOM JIIKyBaHHS HEMOBJIST 3 EMITIEMOIO [UICBPH, OCOOIMBO MPH MYJIBTHIOKATbHIX
¢bi0puHO3HO-THIHKX (QopMax, IO T03BOIISIE TOCATTH CIPHUATIHBOTO PE3YJIbTATy 3 KOPOTKOIO TPHBANICTIO TOPAKOCTOMIT 3 TPYOKOIO
1 TOPIBHSHO KOPOTKUM IEPi0OM OXY KaHHS Ta TOCHiTai3amii.

Ki1r04oBi cj10Ba: mynsTunokanizopana emmiema; miuespa; jerens; BATO; HeMOBIs.
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V HIJUIITKA-BEUIIEPA
C. I. Invuenxo*, A. O. Diankoecovkat,

0. I0. Obononcekat, 0. B. 3avyocvka?

JIHIPOBCHKUIA iepyKaBHUIT MEANUYHUI YHIBepcUTeT?,
KHIT «PerioHanbHui MeANYHUN IEHTP POAUHHOTO
3nopos’s» JIOP? (M. [uinpo, Vkpaina)

Pe3rome

OcmanHim yacom ece uacmiute 3’ A671AI0MbCA NOGIOOMIEHHA NPO 20CMPT OUDY3HI YpadCeHHs le2eHb ) NIONIMKI6 ma MOI0OUX
00, CHPUYUHEHT BUKOPUCTIAHHSM eLeKMPOHHUX cucapem abo eetinis, wo nompebyoms npogederts CKIaoHoi ougpepeHyiinoi
Olaznocmuru mis ingexyinnumu (2ocmpa 0606iuHA NHEEMOHIS), CUCIEMHUMU A THMEPCMUYITHUMU 3AX60PI0SAHHMU JLE2CHb.

Y ecmammi npedcmaeneno piokicHutl KIHIYHULL BUNAOOK PO3BUMKY CapKoioo3y y nioaimka-eeiinepa, wjo 6yio 6CmaHo8ieHo Ha
niocmagi KiHiKo-anamuecmuynux Oanux (2ocmpuil ROYAMOK 3aX6OPIOBAHHS 3 TUXOMAHKU, CYX020 KAULTIO, YIPYOHEHO20 OUXAHHS,
6010 6 2pyOHuill Knimyi, 2inokcemii, NOS6U NANYIbO3HOL GUCUNKU HA KIHYIBKAX HA NOYAMKY 3aX60PIOSAHHL); HeGION0GIOHOCmi
CKYOHOI aycKyIbmamugHoi Kapmunu Hao Ne2eHAMU npu QIi3uKaroHomy oocmedicenni OUQy3nomy ypadceHuio 1ecens 3i
30LIbUEHHAM BHYMPIUHbOSPYOHUX TIMPAMUYHUX 8V3TI8 MA O3HAKAMU KAAbYUHO3Y 3a danumu penmeenozpadii ma KT OIK;;
neegpexmugnocmi anmubakmepianvroi mepanii, npu GUKIIOYEHHI MyOepKYIbO3y Je2elb Ma 3HUKHEHHI peHmMmeenon02i4Hux

NAMONOSTUHUX O3HAK Oe3 IIKY8AHHS NPOMSA2OM 2 MUICHIG, alle 3 NPUNUHEHHSM KYPIHHS OIGUUHU.

Bpaxoeyrouu cmpivke spocmanms nonynaprocmi etinie ceped nionimkie nediampu, cimelni 1ikapi ma nyibMOHOL02U MAOMb
O6ymu 0coOUB0 HACMOPONCEHT W00 MAICKOT MA NOMEHYIUHO 1eMANbHOT pecnipamopHoi namonoaii.

Kniniunui sunaoox onyonikoeano 3a 3200010 6amvKie 3 00MPUMAHHAM NPUHYUNIE OI0emUKLL.

Knrwuosi cnosa: erekmponni cuzapemu; 2ocmpe ougyysne ypasicenns iezenn; NHeGMOHIsL; iHMepCmuyiine YpaiceHHs

Jle2eHb; capkoioos; NiOnimKu.

OcTaHHIM YacoM BCe 4JacTille 3’ SIBIISIIOTHCS [OB1IOM-
JICHHS 1IpO TocTpi Audy3HI ypa)KeHHS JIeTeHb y MiJUTITKIB
Ta MOJIOJX JIIOZICH, CIPUYMHEHI BUKOPUCTAHHSIM €JIEKTPO-
HHHX curaper abo Beilinis. B aHrioMoBHil siteparypi uis
I03Ha4YEHHs Li€i marosnorii BUKOpUCTOBYIOTh TepMiH EVALI
(e-cigarette, or vaping, product use associated lung injury),
IO B HIepeKIIaii Moxke OyTH mo3HayeHo sik BAVJI (Beiiminr-
acouiifoBaHe ypaxkeHHs jeresp) [1].

EnexTpoHHi curapeTu Brepiie OyJH 3armaTeHTOBaHI
B Cnonyuenux Illrarax Amepuku y 2007 poui, B Ykpa-
a1 BoHm 3’ sBuncs y 2013 porii i Ha CHOTOMHINIHIN IEHB
HaOyny 3Ha4YHOI MOMYJISIPHOCTI cepejt Mi/UTiTKIB 0araTrbox
KpaiH CBITY, 110 MOSCHIOETHCS IX MApKETHHIOBUM HO3HIIi-
OHYBaHHSIM SIK OUIBII 3/J0POBOI IBTEPHATHBYU KIACHYHUM
curaperam [2, 3, 4]. Kpim Toro, BoHH € jye NpuBaOIMBUMHU
JUTSI MOJIOJTI 3aBIISIKY IIUTBOBIH peKJiami B COIiaIbHUX Mepe-
Kax, HOBOMY €JIETaHTHOMY JIM3aiiHy 1 pi3HOMaHITTIO apo-
MaTu3aropiB, HAUIOMYJSIPHIIINMY 3 SKHUX € M’ sTa, QPyKTH
i mbostHUKH [5].

BAYVJI Buepuie Oyio onncano BiitTky 2019 poky, a nik
3BEPHEHb JI0 Bi1iJIeHb HEBIAKJIAAHOT IOTIOMOT M ITPHIIAB Ha
BepeceHb LHOro X poky. B moromy 2020 poxy LlenTpamu
3 KOHTPOJIIO Ta IpodislakTuKH 3axBoproBanb y CILA Oyio
3apeecTpoBaHo Bxke 2807 minTBepIKeHNX BUNaakise BAYII
3 68 cmeprenpbHIME HaciakamMu, 15 % 3 skux Oyiu mari-
entu Mooz 18 pokis [6]. CDC Bu3Hauae migTBepaKeHUN
Bunagok BAVYJI npu: 1) BUKOpUCTaHHI eIeKTPOHHOT cHra-
petu (Beninry) npotsirom 90 [HIB 10 MOSIBU CUMOTOMIB;
2) HasIBHOCTI JIETeHEBUX iH(INBTPATIB HA PEHTICHOIPaMi
a00 MOMYTHIHHS Ha KOMIT'IOTEpHIH TOMOTrpaMi OpraHis
rPYAHOT KIiTKH; 3) BiACYyTHOCTI JiereHeBoi iHdekuii Ta
4) BUKJIIOYEHHI aJIbTepPHATHBHUX BIPOTiHUX JiarHO3IB,
TaKMUX SIK CEpIIEeBUH, peBMaTOJIOT1YHNN 200 HeoIIacTHy-
Huit npouec [7].

B psiai mocmimpkens noBigomisetsest, mo BAVI y min-
JITKIB KJIIHIYHO MPOSIBISIETHCS TUXAIBHUMU (3a/IMIIKA, Ka-
urenb abo Oifb y TpyAHii KIITLI), HITYyHKOBO-KHIIKOBUMH
(nynora, Gir0BaHHS, OLNTb Y )KUBOTI a00 Jiapest) Ta HecHey-
(biuHIMEU cCUMIITOMAaMU (JIMXOMAHKa, 03HOO, TOJIOBHUH O1J1b,
BTOMJIIOBAHICTh Ta 3HKEHHS MacH Tina) [8, 9, 10]. Xapak-
TEPHUMH PEHTTCHOJIOTIYHUMHY 3HaX1AKaMH, OB’ I3aHUMHU
3 BEHMIHr-acoliiOBaHUM ypa)KEHHSM JIET€Hb, € JIETeHEeBI
iH(}LIBTPaTH HA PEHTTEHOTpaMi Ta ABOCTOPOHHI CUMETPHYHI
TIOMYTHIHHS ITapEHXIMH y BUIVISIZII MaTOBOTO CKJIa 3 HE3Mi-
HEHNMH CyOIIIIeBPaIbHUMH JIUITHKAMH, KOHCOJIIALIEO T1e-
PEBaXKHO B HIDKHIX yacTKax JiereHb Ha KT-ckanax rpyaHoi
wiitku [11, 12].

Cnin 3ayBaxwuty, mo BAVYJI € niarH030M BUKITFOYCHHS.
[Tpu poMy udepeHiiiHy JiarHOCTHKY MepIl 3a Bce Heo0-
X1JTHO ITPOBOJIUTH 3 TOCTPOIO ITHEBMOHIEIO BipycHO1, OakTe-
piayibHOI Ta aTUITOBO] eTioNorii. J{o iHIIMX, OLTBI PiAKICHUX
3aXBOPIOBaHb, SKi CIIiJ] BKJIFOYATH B TU(PCPEHITIATBHIN [Ti-
arHo3, HaJIeXaTh rocTpa eo3MHO(IIbHA THEBMOHIs, ajnep-
TIYHHUN albBEOIIIT, JIOIIHA THEBMOHIs, IHTEPCTUIIAThHI
3aXBOpIOBaHHs JiereHb [4]. Cepell iHTepCTHLIIATBHUX 3aXBO-
PIOBaHb JIETEHb y JTUTSYOMY Billl IIPOBIJHE MICIIE MTOCIIA€E
capkoino3. Capkoizo3 — 1ie CUCTEMHHUH 1 BiZTHOCHO 100posi-
KiCHHI TpaHyJieMaTo3 HeB1IOMOi eTiojorii. 3aXBOPIOBAaHHS
MOIIUPEHE B YCbOMY CBITI (IIepenyciM y KpaiHax i3 BHCOKO
PO3BUHEHOIO IPOMHUCIIOBICTIO) 3 TEHJCHIIIEIO 0 ITiABH-
LIEHHsI cepe/T JIIoAeH yCiX BIKOBUX TPy, Y T.4. cepes JiTel
ycix BikoBux rpyn [13]. 3a ocTaHHE NeCATHIITTS YacToTa
CapKoiNI03y 3p0OciIa, CIIOCTEPIraeThCst HOro OMOJIO/PKEHHS»
Ta rnepeBakaHHs TSHKKHUX (opm. KitiHigHI nposiBH capko-
1103y HE MAlOTh MATOTHOMOHIYHUX CHMIITOMIB, 3aBX/I1 BU-
SIBIISIETBCSL HEBIAMOBITHICTD BIIHOCHO 33/I0BUTBHOTO CTaHy
1 OOIIMPHUX YpaXXeHb JIETeHb [TPU PEHTI€HOJIOTTYHOMY J10-
crimpkenHi [14]. 3anexHo Bia ocobnuBoOCTeil mepediry Bui-
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JISIFOTH TOCTPY 1 IEPBUHHO XPOHIUHY (hOPMY 3aXBOPIOBAHHSI.
Toctpa dopma xapakTepHu3y€eThCsl MiABUIICHHIM TeMITepa-
Typu Tina (1o 25 %); aprpanrismu (o 75 %); By31m0BOIO
eputemoio (10 65 %); renepainizoBaHoIO JiM(oageHOTa-
tiero (mo 60 %); cyxum karmiem (1o 40 %); cXyaHEHHIM
(mo 25 %); remaronieHaNTBbHUM CHHAPOMOM; CHHIPOMOM
Jledrpena (mimdaaeHonaris cepeaoCTiHHS, i ABUIEHHS
TeMIIepaTypH Tijia, By3/I0Ba epUTEeMa, apTPAITii, MiBUIIICHA
HIOE); rinepkansiiemiero; T-KIITHHHOO TiMdOTEHier0 3a
paxyHOK T-XenTepiB, IiIBUIIEHUM BMiCTOM IUPKYITFOIOYHX
iMyHHHX KoMILIeKCiB Ta [g M. [3011b0BaHe ypaxkeHHs JIereHb
TP CapKoi03i 3ycTpivaeTsest pinko [15]. Vpaxkenus mapen-
XIMHU JIeTeHb, 3a JaHuMHU Komil torepHoi Tomorpadii (KT),
3aJIekKaTh BiJl CTAil 1 TPUBAJIOCTI 3aXBOproBaHHs. Haifuac-
TillIe B MapeHXiMi JIeTeHb BUSBITIOTHCS BY3JIHKH BiJl 2 MM JI0
1 cM— CyKyNHICTb I'paHyJIbOM 13 HepuOpOoHXiabHUM (iOpo-
30M abo 6e3 HhOTO, a TAKOXK KaJbIIMHATH. By3muku moope
c(hopMOBaHi, 3 HEpIBHUMH KpasiMU 1 pO3TAIIOBaHI 110 XOIY
OpPOHXOCYJMHHHX ITYUKiB, PiJillie CyOIIEBPaIbHO, Y MIXK/I0-
JIeBUX MEPETOPOJIKaxX 1 HEHTPUII00YIsipHO. CHMITOM «MaTo-
BOTO CKIIa» crioctepiraetbest piako [15, 16]. [IpeacTtasmsitors
iHTEpec HemoIaBHi TOBIOMIICHHS PO BUTIAKH CapKOiZ03Yy,
CIPUYMHEHOTO BelmiHroM. Ha qyMKy MOCHiAHUKIB, elek-
TPOHHI CUTapeTH MICTITh XIMiUHI PSUOBHHH, L0 MOXKYTh
MAaTH 3HAYHI aHTUTCHHI BIIACTHBOCTI 1 MPU3BOAUTH JI0 aHO-
MaJIbHOT IMyHHOI peakuii. Hanpukian, i3o1iaHati MOXyTh
TTOETHYBATHCS 3 OLTKaMU JIFONWHY 3 YTBOPEHHSM TalTeHiB,
SIKi, Y CBOIO 4epry, € aHTUTCHHHMH, 1 Taka 1X BIACTHBICTb
Biflirpae poins y marorenesi capkoinosy [17, 18].

MeTa nocnipXeHHs — puBepHYTH yBary Ieaiarpis,
CIMEHHHMX JIiKapiB Ta TUTSYNX ITyITEMOHOJIOTIB JI0 PiAKICHOTO
Judy3HOTO ypakeHHs JIereHb y MiUTiTKa-Berepa.

Onuc kniHiYHoro BMNagky. J{ociiukeH s BHKOHAHO
BIAMOBIIHO 110 pUHIUIIB [enbciHchbKoi aekmnapanii. Ha
MIPOBENICHHS TOCTIIKEHb OTPIMAHO 1H(POPMOBAHY 3TOIy
0aTbKIB IUTHHU.

HiBuunka /1., 14 pokis, Oyna rocmitaiizoBaHa y myJib-
MOHOJIOTIYHE BiIIIEHHS 00aCHOI AATAYOI KIIHIYHOT JIi-
KapHi M. J[HINpo 31 ckapraMu Ha Harla 1 3a/UIIKH, 3arajJbHy
CITa0KiCTh, TIepioANYHI 001 y TpyAHIN KIiTHi. 3 aHAMHE3y
3aXBOPIOBAHHS BiJIOMO, 11O JiBYMHKA XBOPI€ MPOTIATOM
TPHOX THXKHIB KOJIM 3 SIBUBCS O1J1b Y TOPJIi, CyXHH KaIllelb,
T IBHIIIIIACS TEMIIEPATypH TiIa 10 cyOheOprmibHUX THdP.
31 ciiB IIBUMHU B 1€l NIepiojl CrocTepirajiach BUCHITKA Ha
TIepeIHIN TIOBEPXHi CTETOH, sIKa MOTIM CaMOCTIIHO 3HHKIIA.
3a JIeKisbKa JHIB 3’ IBUJIMCS CKAprHl HA YTPY/IHEHE JINXaHHS,
Oip y TpyaHiN KIITII, 3 TPUBOAY YOTO BOHA OyIia rocri-
Taji3oBaHa y iH(eKuiiHe BIIUICHHS paiioHHOI JIiKapHi.
VY 3B’513Ky 3 BIICYTHICTIO MATOJIOTIYHUX aYCKYJIbTaTHBHUX
3MiH Y JIETeHSX, Halla/Id CII0YaTKy OyJIH iHTepIIPETOBaHI SIK
MaHIYHI aTaku. AJie HEBIOB31 Y NIBYMHKH BHHUK BaXKKUI
HaraJ 3aJ{IIKH, 10 CYIPOBOKYBABCS IAaiHHIM caTypa-
il kucHio 10 78 % Ta 3aranpHOIO0 ciadkicTro. Ha orisaoBiin
pentrerorpami oprauis rpyaHoi kiitku (OI'K) BusiBieHi 03-
HaK¥ TU(Y3HUX 3MiH B ITAPEHXIMI JIETCHb, a CaMe. 3HIDKCHHS
MPO30POCTI B HWKHIX Bi/Ii1aX 3 000X OOKIB, 30arayeHHs Ta
MIOCHJICHHSI CyAWHHOTO MAJIOHKY, 10 YTBOPIOBAJIO TYCTY
citgacricts (puc. 1).
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Puc. 1. PeHTreHorpadis opraHiB rpyaHoil KniTku
npu rocnitanisauii

[Ipu mpoMy B 3arajbHHX aHali3aX KPOBi /1Bl HE BUIB-
JIEHO 3arajibHO3anaJdbHuX 3MiH (JiedkomuTa — 9,6X10% 1,
MaJHYKOsIAepHI HeWTpodinu — 2 %, cerMeHTosAepHI Hell-
Tpodinu—72 %, LIOE — 10 mm/rox). Tect Ha SARS-CoV-2
OyB HeraTuBHHHN. Ha miicTaBi BUSBICHUX PEHTTCHOIOTTYHIX
3MiH OyJI0 1iarHOCTOBAHO MO3NTIKaPHIHY ABOOIUHY ITHEB-
MOHII0, TOCTPHIi epedir, CepesIHbOTO CTYIEHSs Ba)KKOCTI
Ta MPU3HAYCHO aHTHOAKTEPiaabHy, Ae31HTOKCUKAIIIHY Ta
OKCHUTEeHOTeparito. Yepes THKIEHb 3arajlbHUN CTaH Ii-
BYMHKH TOJIIIITUBCS, ajie Ha KOHTPOJIbHINA pEHTIeHoTpami
OI'K Bigmivanacst 3HauHA HEraTUBHA AMHAMIKa Y BHIVISIL
TOTaJBHOTO 3aTEMHEHHsI JiereHeBHX 1ouiB (okpim S1), Ha
TN IKOro OYyJI0 BHUIHO YHMCIICHHI BOTHHIIENOMIOHI TiHI,
MICIISIMU 3JIMBHOTO Xapakrepy. CYITMHHUI MaJIIOHOK CSTraB
KOCTaJIbHOI IJIEBPU. B miieBpajibHUX CUHYCaX BU3HaYanIacs
HeBeJIMKa KiJIbKICTh excynaTy. KopeHi nerens Oyau mupoxi,
ITBHI, HE CTPYKTYpHI, citabo audepentitoBanucs (puc. 2).
VY 3B’s13Ky i3 LIMM JIiBUMHKA OyIia riepeBeieHa Ha TPETHHHHUN
eTan HaJlaHHs MEJIMYHOT JOIIOMOTH.

i ' Y
H L. !

Puc. 2. PenTtreHorpacisi opraHiB rpyaHoi KniTku
B AMHaMili Yepe3 1 TXKAEeHb nicns nikyBaHHSA

3 aHaMHe3y KUTTA BiIOMO, IO JIIBYMHKA 3 0araTomiTHOI
ciM’1, HapoawyIacs BiJl TPEThOI JOHOIIICHOI BariTHOCTI. Pocia
Ta PO3BHBAacs BIIMOBITHO BIKY, PiIKO XBOpiJia Ha TOCTPi
pectipaTopHi 3aXBOpIOBaHHS. BakiiHOBaHa 3riqHO rpadiky
NPOQUIAKTHYHHIX LICTUICHB. BaTbKH 37I0BKUBAFOTD AJTKOTOJIb-
HUMH HanossMu. J{iB4MHA IPOTAToM 2 POKIiB KypHUTB SIK 3BH-



BUMNAOKU 3 NPAKTUKU

YaliHi IUTapKy, TaK i Beiinu. TyOkoHTaKT 3anepedye. Peakiist
ManTy — HeraTiBHa. 3araJbHUNA aHaJi3 KPOBi JIBIUl B HOPMI.

OO’ eKTHBHHMI CTaTyC MPH rOCIITANI3ALII: 3araJIbHAN CTaH
JIBYMHKHU CEPEAHBOTO CTYMEHS TsHKKOCTI. He TMXoMaHHTh,
KaIenb pilKuid, HeMPOAYKTUBHUH. 3aIUIIKK Y CTaHi CIO-
Kkoro Hemae. Sa0,=96 %. Disndnuii po3BUTOK cepeHi, rap-
MoHiHu (3picT 162 cm, Bara — 54,0 xt, IMT — 20,8 kr/m?).
JuxaHHs puTMivHe, 3 yacToTor 20 TUXampHUX pyXiB Ha
XBWIMHY. Hast iereHsiMu IepKyTOpHO SICHHIA JISTEHEBHIA 3BYK.
[Tpw ayckynprarii — mociaabaeHHs BE3UKYISIPHOTO JUXaHHS
B HIDKHIX BIIIIIaX 3 000X OOKIB, XPHUITH HE BUCITyXOBYFOTHCS.
Bonpowii cuaIpoM BincyTHIH. Mexki cepris BiIOBIJat0Th Bi-
KoBilt HOpMi. ToHM cepisd Ty4YHi, pUTMIYHI, JOAATKOBI IITyMHU
He BUCITyXOBYIOThcs. YacToTa cepueBux ckopoueHs — 80 Ha
XBIITHHY. JKuBiT M’ sikuii, 6e300micHnt ipu manbarii. [le-
YiHKa HE BHCTYIIA€ 3-IIiJ Kparo peOepHOi qyTH, cenesinka
HE ManbnyeTbesi. Di3ionorivdi BiANpaBiIeHHs HE TOPYIICHI.

3a naHUMH Ja00PATOPHUX JOCIIIKCHb HE BUSBICHO
3araJibHO3anaJlbHUX 3MiH B 3arajJbHOMY aHai31 KpOBI.
PiBenp C-peaktuBHOro 0inky — 6 mr/mit. IIpokansiuro-
Hin — 0,02 ur/mun. Kainbiiiii cupoBatku KpoBi — 2,52 MMOIIb/Jt
(nopma 110 2 MMOJIB/11).

3 JaHUMU CHIPOMETPUYHOTO JOCIIIKESHHS BEHTHIISLI-
WiHi nopyienHHs BifcyTHi (006’ eM GOpCOBAHOTO BHIUXY 32
nepiry cekynay (OPB1) — 85,0 %, dopcoBana xutTeBa
emuictp jereub (OIKEJT) — 83,0 %, Iunexkc Tudpduo —
102,4 %).

3a pesynbraramu KT OI'Tl 06a0iy BusiBIEHI TOTaNbHI
JUIISTHKE KOHCOJTIZIANiT JISreHeBOT TKAHMHHU Ta BY3JHKOIIO-
Ji0HI yTBOPEHHS 3IMBHOTO XapaKTepy, CAMIITOM «MaTOBOTO
cKkJa», 3iBa B S9 apiOHM KambIuHAT. 301UTbIICHI JTiM(po-
By3JH cepenocTinns (nepurpaxeanshi 1o 17,0 va 11,0 mm)
Ta OpPOHXOITYTBMOHAJIBHI, 31TiBa B JIIM(OBY3Ji CIIOCTEpira-
eTbest KaspiuHar (puc. 3).

JliBumHKa KOHCYJIBTOBaHA O()TATBMOIIOTOM — TTaTOJIOTI]
HeE BUSBJICHA.

Bussieni mudy3Hi MopgororiaHi 3MiHN TTOTpeOyBaH PO-
BeZIeHHS TU(EpeHIIiHOI AIarHOCTUKN MDK JBOOIYHOIO HIK-
HBOJIOTFOBOIO TTHEBMOHI€I0, TYOSPKYIb030M, BEHIT-TTHEBMOHI-
TOM Ta CUCTEMHHM yPa)KEHHSIM JICT€HB, a CaMe CapKoiIo30M.

BpaxoByroun BusBIeHI AuQy3HI MOPGHOTOTIUHI 3MIHH
B JIETCHSAX TIPU BiJICYTHOCTI IHTOKCHKAIIHHOTO CHHIPOMY;,
HAsBHOCTI HE3HAYHUX IUXATBHIX PO3JaJiB Ta (i3UKATEHIX
JTAHUX, BIICYTHOCTI 3arajbHO3AAIFHAX JTa00paTOPHIX 3MiH
OyJ10 BUKITIOUEHO TBOOIYHY THEBMOHIIO. 3 METOIO BUKITIOUCHHS
TyOepKyITb03y IMPOBEECHO TOCITHKEHHS IPOMUBHIIX BOJ OPOH-
xiB: Xpert MTB/RIF tect — HerarupHwmit. J{iBIMHITI pEKOMEH/TO-
BAHO BiZIMOBHUTHCS Bifl KypiHHS, B TOMY YHCJIi I Bi/f BEHITiHTY.

Ha mMomeHT orisiy yepe3 3 THKHI BiJl TOYATKy 3aXBO-
PIOBaHHS y AUTUHU CKApTH BiZICYTHI, BEHTWIALIHHIX MTOPY-
LICHb HeMae, IIEPKYTOPHO Ta ayCKYJIBTATUBHO HAJl JIETEHAMH
0e3 MaToNIOTIYHUX 3MiH; 32 JAHUMHU OTIIAI0BOI PEHTICHO-
rpadii OT'K (puc. 4) — HOCHIICHHS CyTHHHOTO MAJOHKY,
iH}inBTpamis abo TimepnHeBMaTH3ALIis BIICYyTHS, 3arajJbHO-
3amajibHi Ta0OpaTOpPHI MapKepH B MEKaX HOPMH.

Puc. 4. PeHTreHorpadyisi opraHiB rpyaHoi Knitku
yepe3 3 TUXKHI Bif novyaTKy 3aXBOprOBaHHS

BpaxoByroun rocTpuii mouaTok 3aXBOPIOBAHHS 3 JIUXO-
MaHKH, CyXOT0 KallUTIO, YTPYJAHECHOTO TUXAHHS, TIIOKCEMIl,
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00JI0 B IPYAHIM KITiTL, TOsIBH (31 CITiB JIBYMHKH) TAITYIH03-
HOI BUCHIIKH Ha TIEepe/IHii TOBEPXHI KiHI[IBOK HA ITOYATKY
3aXBOPIOBAHHS; HEBIAMOBIIHICTH Mi3€PHOI ayCKYJIBTaTHBHOT
KapTHHM HAJ[ JeTEeHSIMHU MpH (i3UKaIbHOMY 00CTEXKEHHI
MacHBHiH IpiOHO-BOTHUILEBIH 1HUIBTpaIIi] IereHeBoi Tka-
HUHY 3a JaHuMu peHTrerorpadii OI'K, HasBHICTS cumMmTOMY
«MaTOBOTO CKJIA», TIOMipHE 301IbIICHHS! BHY TPIIIHBOTPYA-
HUX JTIM(paTHYHUX BY3JIiB Ta O3HAK KaJIBIIMHO3Y JIETCHEBOI
tkannHA 3a JaauMu KT OI'K; HeeekTuBHICTh aHTHOAKTE-
pianbHO{ Teparii, 3SHUKHEHHsI PEHTTEHOJIOTIYHUX T1aTOJIO0-
TYHHMX O3HaK 0€3 MeTMKaMEHTO3HOTO BTPYYaHHs IPOTATOM
2 THXHIB, ajie 3 TPUIMTUHCHHSIM KYPiHHS JiBUMHH; BUKITFO-
YeHHsI criennivHuX MPOIIECIB, a caMe TyOepKyIbo3y, CIIit
JIyMaTH, IIO J1iarHO3 CapKoiZ03y 3 YpaKEHHSIM JIETEHIB Y Jii-
BYMHKH Biporigauid. O0TsHKyI0urM (pakTopoM € KypiHHS SIK
3BHYAHUX CHTapeT TakK 1 BEUITIPUIIA/IIB ITPOTSITOM 2 POKIB.

Ha manuit MOMEHT pOBEICHHS MEAMKaMEHTO3HOI Te-
pariii capkoizo3y CHCTEMHUMH IIIFOKOKOPTHKOCTEPOiJaMu,
BPaxOBYIOUM HU3bKI PU3HKH, HE MOTpedye. 3 MiBUNHKOIO
MpoBeJieHa 0eciia Mpo IKiATUBUHN BIIUB €JIEKTPOHHUX
cUrapeT Ta HeoOXiHICTh BiIMOBH Bif KypiHHS. Pexomen-
JIOBaHO TPHU3HAYUTH BiTaMiH E y BikoBiil mpodinmakTiHanii
7031 Ha 3 MicCsIi, CIOCTEPEKEHHS CIMEHHIM JIiKapeM 3a
MiCIIeM MIPOXKUBAHHS Ta OTJISL ITYJIbMOHOJIOTOM Yepe3 3 Mi-

NMiTepatypa:

csiwi (32 HeOOXIAHICTIO paHillle), IMyHOJIOTYHE JOCTIHKCHHS
(kmiTHHHUI IMYHITET) Ta BU3HAYCHHS PIBHS CHPOBATKOTO
KaJIBINFO IIPH TOSIBI CUMIITOMIB.

BucHoBku

1. HaBeaeHwuii KITIHIYHUI BUOAI0K LIFOCTPYE BIpOTi/I-
HUI PO3BUTOK CapKOiZ03y Y i yliTKa-Beinepa.

2. BAVYJI € niarH030M BUKIIFOYEHHS, IKUIl BCTAHOBIIIO-
I0Th KOJIM B TALII€HTA, SKUH BUKOPHCTOBYBAB €JIEKTPOHHI
curapetu npotsirom octanHix 90 JHIB, BUHUKAIOTh O3HAKH
YPaKEHHSI HIDKHIX AUXaJIbHHUX NUIAXIB (peCcmiparopHi cuMI-
TOMH, XapaKkTepHi Au(y3HI pEHTICHOJIOT1YHI 3MiHH B Jiere-
HSIX, TITIOKCEMIsT) TPH BiZICYTHOCTI i ATBEPIKEHOI JIeTeHEeBOT
iH(EKIIT Ta IHIKUX aTBTePHATHBHUX I1arHO31B.

3. BpaxoByrouu cTpiMKe 3pOCTaHHs MOMYJSIPHOCTI Beii-
IiB Cepe/l MiIITKIB reaiaTpu, CiMeiiHi JiKapi Ta myJIbMOHO-
JIOTH MalOTh OyTH 0COOJIMBO HACTOPOXKEHI II0JI0 TSIKKOT Ta
HOTEHIIHO JIETAILHOT peCcIipaToOpHOT MaToOT 1.

KoHdonikT iHTepeciB. ABropu 3asBiIsitOTh PO BiJACYT-
HICTh KOH(ITIKTY iHTEpECIB.
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A CLINICAL CASE OFACUTE DIFFUSE LUNG INJURY IN ATEENAGE VAPER
S. llchenko?, A.Fialkovska!, O.Obolonska?, O.Zabudska?

Dnipro State Medical University?,
ME «Regional Medical Center of Family Health» DRC?
(Dnipro, Ukraine)

Summary

Recently, there have been increasing reports of acute diffuse lung injury in adolescents and young adults caused by the use of
electronic cigarettes or vapes (EVALLI), requiring a complex differential diagnosis between infectious (acute bilateral pneumonia),
systemic, and interstitial lung diseases.

The article presents a rare clinical case of development of sarcoidosis in a teenage vaper, which was established on the basis of clinical
and anamnestic data (acute onset of the disease with fever, dry cough, dyspnea, chest pain, hypoxemia, papular rash on the extremities at
the beginning of the disease); inconsistencies of the meager auscultatory picture of the lungs during the physical examination of a diffuse
lung lesion with an increase in intrathoracic lymph nodes and signs of calcinosis according to the x-ray and CT scan of the thoracic cavity;
ineffectiveness of antibacterial therapy with the exclusion of pulmonary tuberculosis and the disappearance of radiological pathological
signs without treatment within 2 weeks, but with the girl’s refusal to smoke. Given the rapidly increasing popularity of vaping among
adolescents, family physicians and pulmonologists should be particularly vigilant for severe and potentially fatal respiratory pathology.

The clinical case is published with the consent of the parents in accordance with the principles of bioethics.
Key words: Electronic cigarettes; EVALLI; pneumonia; interstitial lung disease; sarcoidosis; adolescents.
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KJIIHIYHUI BUTIAJJOK METAXPOMATUYHOT
JIEUKOJUCTPO®IT V IUTUHU 5 POKIB

JI. M. boapceka, 1. I. Peovko

3anopi3bKuii AepKaBHUN MeIUKO-(papManeBTHIHAI
yHiBepcutet (M. 3amopixoks, YkpaiHa)

Pesrome

Jletikooucmpoii — ye epyna eeHemuyHux HeupoOe2eHepamueHux 3axX60pI06aHs, AKi 6pAICAIOMb NEPeBaAN’CHO OLLY peuosuy
201061020 MO3KY. [lowupernicms netikooucmpodiil y ceimi ckaaoae 1:40-100 muc., npome, yi 3axeoprosants maroms pamanbHi
HACTIOKU OJIsL HCUMMISL, CePUO3HI NPOSHO3U 01 300p08’ st ma coyianvrol adanmayii. Ceped 6cix ¢opm neiikooucmpodii
npugepmac y6azy 05l NPAKMUKYIOUUX 1ikapie Memaxpomamuina neuxkooucmpois. Lle pioxicne cnaokoge 3axeopiosants 3 2pynu
JH30COMHUX X60POO HAKONUYEHHS 3 AYMOCOMHO-PEYECUBHUM MEXAHIZMOM YCRAOKY8AHHS NOPYULeHb 00Miny ainidie. [Ipuuunoro ¢
Mmymayis 6 eeni, wjo kooye ghepmerm ARSA, siocymricme abo deghiyum k020 npu3600Umsb 00 NOPYUEHHS PO3UeNTIeHHS Ninioie —
cynvpamis. Hacniokom € Hakonuuenns memaxpomamudnol ninionoi cyocmanyii y nepeosiii cucmemi (mienuni, neuponax, 2nii),
wWo npu3eoouUms 00 OUQy3Hoi demieninizayii.

Y emammi npeocmaeneno kainiunuil GUnadok cnocmepedicents 3a OUMUHOI S poKie 3 Memaxpomamuynolo 1etkooucmpogicrio.
Xnonuuk Hapoouscs 0oHoweHum. Bazimuicms ma nonozu nepebieanu 6e3 ycxkiaouensb. CimeliHa cnaokosicms He 00msdicena.
Ha npomszi nepuio2o poky scummsi (isudnutl ma nCUXoMOMOPHULL pO36UMOK OUMUHU 8i0N08I0aIU 6iK0OGIU Hopmi. [lebrom
3ax60prO6ants cnocmepieaecs ¢ 1 pix 2 micayi npu nepuiomy 36epHerHi 00 He8pono2a 3i ckapeamu 6AmvKie Ha NOPYULEHHS X00U
npu cnpoodi oumuHyu X00umu, yacmi nadinus, M’ 51308y 2iNOMOHII0 3 nopywennsm nocmasu. Ha npomssi opyeoeo poxy sicummsi
OUMUHA TIKYBANACS 8 HEBPONIOZIYHOMY 8I00LIEHHI 3 NPUBODY YepedpalbHO20 CHACMUYHO20 napanapesy. Y 36’ 3Ky 3 HeeqhekmueHuM
JUKYBaHHAM Oumuna nHanpasiena na oocmedicerist 6 HIJCJI MO3 Yrpainu «KOXMATTHUT», 0e na nidcmagi Meouxo-2eHemuiHo20
mecmysannsi ma MPT 201061020 MO3KY gucmagienuil diachos: «Memaxpomamuuna 1etikooucmpodis, nizus ingpanmunvua gopma.

B anammnesi 3axeoproganns nicia 2-x pokie nouanocs piske no2ipulents HympumueHo2o cmamycy — nopyuieHHs QyHKyii
JUCYBAHHS A KOBMAHHS 3 Nepexo0oM 3 4-x poKie 00 30H006020 eHMepaIbHO20 Xapyyeanns. Bpaxoeyouu nasenicms 0inko6o-
enepeemuunoi neoocmamnocmi I cmynens 6 5 poxie — saea 9800 2 (deiyum 42 %), nposedeno pospaxynok 006060i nopmu
eHepeii ma OIIKY i3 3aCMOCYBAHHAM JIKYBAIbHOI CyMIiLi 3 NiOGUWEeHUM BMICTOM OIIKA Ma eHepeil, uo npu3eeno 00 NO3UMUEHOL
ounamiru 36inbwenns eazu (3a 6 mic. npubaexa 6 maci mina 1 k). B dunamiyi saxeopiosanis 6 5 pokis enepuie 3’ AGUIUCH
2EHePANi308aHI HANAOU CYOOM, 3 NPUBODY Y020 0OZPYHMOBAHA NPOMUCYOOMHA MEPANIs, KA NPU36end 00 NO3UMUBHOT OUHAMIKUL.
Opeaniz06ano HeoOXIOHICMb HAOAHHSA NATIAMUBHOT 0ONOMO2U OUHUHI MA NCUXONO02IUHA NIOMPUMKA CIM’T i3 30/yUeHHAM

Midicoucyuninaproi komanou gaxieyie (Hedpono2ie, ncuxono2ie, peabinimonozis).
Knrouoei cnoea: nizocomni x60podu nakonuuenns; Memaxpomamuyna 1eiukooucmpois; 0iaznocmuka; naiiamuena

odonomoza.

BcTyn

JletikogucTpodii BiZTHOCATHCS 0 cragkoBUX opdan-
HUX (PiZKICHUX) 3aXBOPIOBAHb, SIKi HE YBINIILTH 10 CITHCKY
CKpHHIHT-J[IaTHOCTHKHU B YKpaiHi Ha eTari ChbOTOICHHS.
[Momupenicts nefikoaucTpodiit y cBiTi HeBenuka (ckiamae
1:40000-100000), ripoTe 11i 3aXBOPFOBAHHS HAHOITBII HEKEPO-
BaHi, MalOTh POTPECYIOUHI IepeOir 3 ypaKeHHSIM OCHOBHIX
(yHKIIIH HEPBOBOI CHCTEMH, 1110 IPU3BOANTH 10 (paTaTbHUX
Haciakis. Bee e Bu3Hauac HeoOX1IHICTh CBOCYACHOTO BCTa-
HOBJICHHS [IIarHO3Y, B TIEPIIy Yepry, IJIsl POIMHHI XBOPOTO,
1100 1m030aBHUTH 11 BUTpadyaHHS 9acy Ha Hee(heKTUBHE TOPOTe
TiKyBaHHsI 6e3 IPaBIIBHOTO mMiarHosy» [1, 2].

JletikomucTpodii (uCMieTiHi3y0Ui 3aXBOPIOBAHHS) — I1€
rpyrna reHeTHYHHUX 3aXBOPIOBAHb, SIKI BPAXKAIOTh IIEPEBAKHO
6ity pedoBHHY (HEPBOBI BOJIOKHA a00 aKCOHM) IEHTPATBHOT
HEPBOBOI crcTeMu (TOJOBHUIA Ta CTUHHMI MO30K). [Topy-
LICHHS] CHHTE3Yy 3aXHUCHOTO IOKPHUTTS HABKOJIO HEPBOBUX
BOJIOKOH (MieniHy) — i € nefikomguctpodist. Jleiikoguctpodii
OXOIUTIOIOTh IIMPOKUI CIIEKTP CHaJKOBUX HEHpOAETreHepa-
TUBHUX 3axBoproBaHb. CydyacHa kimacudikarlis JIeHKoan-
cTpodiit 6a3yeTbcs Ha 0COONMBOCTSX MAaTOTEHE3Y, a caMe,
TIePEeBAYKHOTO ypa)keHHs IEBHOTO KOMITIOHEHTY 011101 pedo-
BunH [3]. Buninsarors: mieninomnarii (BHaCTiIOK TUIUTY
MieniHy a0 ONiroMeHAPOIHTIB); JeikoaucTpodii 3 Ba-
KyOIi3ami€io MieTiHy; aCTpOIUTONATI{; JIeHKOaKCOHOTIATIT;
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Mikporionarii Ta Jieliko-Backysosonarii. Koxkna kareropist
neiikomucTpodiii Mae BiIMIHHI KITIHIYHI, 010XIMIYHI, TTATO-
JIOTIYHI Ta PaioJoriuHi 0COOTMBOCTI.

Cepen Bcix opm Jeiikonuctpodiii mpuseprae ypary
JUTSl IPaKTHKYIOUHUX JIKapiB METaXpoMaTH4Ha JISHKOUCTPO-
bist (MJIJT), sika € THITOBMM 3aXBOPIOBAHHSIM 3 YPAKCHHIM
Mi€eNiHy y BUDISLI ieMientini3anil. MeraxpoMariudyHa JIeHKo-
nuctpodis (arrm. Metachromatic Leukodystrophy-MLD) —
1Ie PIIKICHE CIAaJIKOBE 3aXBOPIOBAHHS 3 TPYIIHN JII30COMHHUX
XBOPOO HAKOITUYCHHS 3 Ay TOCOMHO-PEIICCHBHIM MEXaHI3MOM
yCHaAKyBaHHS NOPYyIIeHb 0OMiHY JinifiB. [HIIi Ha3BM 3a-
XBOPIOBaHHSI: Cy/Ib(GaTuAHUMN JiMiio3, cuuapoM I pindinsaa,
xBopo6a [losnbira, xBopoda ['enHebepra, cunapom Ilonbira-
Binsmoscki-I'ennebepra [4, 5]. Yei Hassw 11iel xBopobu oT-
pUMaHO Ha YecTh JIKapiB-HEBPOJIOTIB Ta IICHUXIaTpiB, SKi
ONMCaJIM CIMEIHI BUTIa/IK! 3aXBOPIOBaHHS. TepMiH «IeHKOIU-
crpodis» BIiepliie 3aIpoIoHyBaIN HIMEIIbKI HeBposiorn Maxkc
binbioscki Ta Puyapa lennedepr y 1928 p. i nocnignuku
3aPOIOHYBAJIH 1 TIepITy Kiacu(ikailito, 3aCHOBaHy Ha KJIi-
HIYHUX, TATOMOP(OIIOTYHUX 1 MICTONOTYHUX KpuTepisx. Tep-
MiH «METOXPOMATHYHA» 3aCTOCOBYEThCS JUIS ONUCY 3pa3KiB
TKaHWUHH (TiCTONOTIYHUX CTPYKTYP), sKi (hapOyroThCs B KO,
HE BJIACTHBUII 1IbOMY OapBHHKY. Ha BinMiHYy, TepMiH «OpTO-
XpOMaTH4yHa» 03Ha4ae (papOyBaHHs TICTOJIOTTYHUX CTPYKTYP
B TO#1 7K€ KOJTIp, 110 1 BUKOPHCTOBYBAHHH /IS [IbOTO OapBHUK.
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[prunroro MJIJ] € MyTarrist B TeHi, 1[0 pPO3TAMIOBAHUHA
Ha JJOBromy ruiedi 22-i xpomocomu (22013.31-qgter) a6o npu
HEJIOCTAaTHOCTI O1IKa-akTHBaTopa CIrHOMIMiIIB — Ha KOPOT-
xomy turedi 10-1 xpomocomu (10021-922), 1o koaye dep-
MeHT apuincynbdarazy A (ARSA). [eHeTnyHa MyTaIlist pu-
3BOAMTH JI0 BiZCyTHOCTI abo medimuty pepmenty ARSA,
SIKF BiJITIOBITa€ 32 PO3MICTUICHHS JIITiTiB-CYTb(aTiB, TAKIX
SIK iepedpo3ua-3-cynpdar adbo 3-O-cymborarakrosiiie-
pamij 10 ranakTonepedpo3uIy Ta cyabdary. Hacmigkom €
M1aTOJIOTIYHE HAKOMMYECHHS! METaXpOMaTHYHOI — pearyoJoi
nimiHol cyOcTaHil y HepBOBill cucTeMi (MieniHi, Heipo-
Hax, i), [0 NPU3BOAKTH 10 Au(y3HOT AeMieniHi3arii
MEPEBAXKHO Yy MIBKYJSX BEJIMKOTO MO3KY, NP IIbOMY Cipa
pedoBHHA He ypaxaeTbes [1-2, 4].

[Tpu MJIJ1 nemieninizarist nepudepuaHIX HEPBIB BH-
KITMKA€ CEHCOMOTOPHY IOJIHEBPOIIATIiIO, TIOPYIICHHS XOAN
1 aTaKciro. TAKOX JIMIU-CYIIb(aTH HAKOTMYIYIOTHCS B HIITNX
TKaHWHAX OPraHi3My (KOBYOBHBIJHHX MPOTOKAX MEUiHKH,
JKOBYHOMY MIiXypi, ICUiHIIi, IiJILTYHKOBIH 311031, S€YHU-
Kax, o4ax, JUCTAJIBHUX KaHAJBISIX HUPOK, JTiM(aTHIHUX
By3nax, 3yOHii mynemi) [6,7]. Kniniuna kapruna MJIJ]
BapiabiipHA, IO OB’ SI3aHO 31 3HAYHUM MOIIMOP(iZMOM
reHa, mo xoxye pepment ARSA. o rpymu MJIJL BXoasTh
5 anenpHux opm: 1-a—mizHs iHdanTIIEHA (cHHIPOM [ piH-
¢binna) — HanbLeI mommpena (y 50-60 % Bunazakis), 3 ne-
6rotoMm B mepii 1-2 poku XUTTS; 2-a — FOBEHUIbHA (hopMa
(xBopoba Iosnbia) —y 20-30 % Bumnaxis, 3 1e0OTOM y Billi
4-16 pokiB, TOYHHAIOYHCH 3 MTOPYIICHb XOIU, EMOIIHHUX
1 HOBEAIHKOBUX PO37a/IiB; 3-a— opma J0pOCIuX (CHHAPOM
BaH borapra-Hiccena-I1daiiddepa) —3ycrpivaerbes piaxo,
3 gebrotoM y 16-60 pokiB, XapakTepu3yeThes 3p0CTAIOU0I0
JIEMEHIII€10, aTaKCi€l0, OMIHSHPOATIEF0, ICHX03aMH, aTpo-
(iero 30poBHX HEPBiB; 4-a —YacTKOBa HEJOCTATHICTB Iepe-
Oposuacynbgarasu; 5-a — ICeBIOHET0CTATHICTD ApHIICYIb-
¢darazu A — CHHAPOM, IIO0 XapaKTEPHU3YETHCSI BUPAKCHUM
3HI)KEHHSIM aKTHBHOCTI (pepMeHTy apuiicynbdarasu A mpu
BIZICYTHOCTI KJIiHIYHUX nposiBiB [3].

Kniniyna giarnoctuka Beix ¢opwm neikoauctpodiit 3a-
JIMIIAETHCS CKIIQJHOIO TIPOOIEMOI0, TaK SIK 11l XBOPOOH I1e-
peOiraroTh i KINIHIYHIMHI MAaCKaMH 1HIINX HEBPOJIOTTYHHX
Ta MCHUXiaTpUIHUX po3naaiB. Y xiteir MJIJ] moxe nepe6i-

TaTH MiJ] JiarHO3aMH: Tinporedatis, Meranomedatis, CHMII-
TOMATHYHA CIIJICIICisl, TUTAYUHN 1epeOpaTbHUi mapanid
a0o rcuxiaTpuyHi 3aXBOPIOBAHHS (30KpeMa, MU30(ppeHist)
3 IPOrPECYIOYNM TSDKKHUM Iiepedirom. MJIJ] moxe Oyt 3a-
TTiI03peHa Y TAIi€HTIB 13 TPOTPeCyIOYNMHA HEBPOJIOTTIHIMHI
MOpYIICHHSIMU. BaXKJTMBUM METOJIOM ISl HIATBEPXKEHHS
JiarHo3y € MarHiTHo-pe3onancua tomorpadis (MPT) ro-
JIOBHOTO MO3KY, KOJIW Y TUIIOBUX BHIIaKaX XBOPOOH BHUSIB-
JISIOTHCS AM(Y3HI CUMETPUYHI TilepiHTEeHCHBHI BOTHHUINA,
MIEPEeBaKHO Y TiM SHO-TIOTHJIOYHHUX IisHKaX 0inoi pedo-
BUHH, SKi 3TOZIOM ITOIIUPIOIOTHCS B HANPSIMKY JIOOHUX [i-
JISTHOK, MO3OJIUCTOTO TiJla Ta IEPUBEHTPUKYIAPHOT 01107
pedoBrHu. Ocratounuii niarHo3 MJIJ] BcraHOBIIOETCS 32
JIOTIOMOTOI0 MOJICKYJISIPHO-TEHETUYHOTO TECTYBAHHS, SKE
BUSIBIISIE MYTAIlif0 TeHa, 1o koxye hepment ARSA [1, 5].
Ha cyyacnomy etami MJI]/] BBaka€ThCsi HEBUITIKOBHIM
3aXBOPIOBaHHAM i3 (haTamsHUM mepediroM. IcHye nekimpka
MIXO/IIB 10 JIIKYBaHHS, SIKi 3HAXOSATHCS I1IC HA CTaIil po3-
POOKH: TpaHCIIAHTALSI KICTKOBOI'O MO3KY IEPEBaXKHO €
KOPHUCHOIO Y TAIIEHTIB 3 gopocioro Gpopmoro MJI/I, 3acto-
cyBaHHsI pekomOiHaHTHOTO (epmenty ARSA (mpemapar
JUTsL 3aMicHOI Teparmii «MeTtasum») abo Me3eHXiMaTbHUX
CTOBOYPOBHX KIJIITHH, Tepallis HalpapJjcHa Ha 3MEHILICHHS
CUHTE3Y C(IHTOIIIIIB 32 TOTIOMOTOI0 HEMPSMOTO Bapda-
piHy, @ TAKOX I'eHHA Teparlis, HalpaBJieHa Ha BYXUBJICHHS /10
OprasizMy HOpPMaJIbHOTO TeHy, sikuii koaye pepment ARSA,
3amicTh JeeKTHOTO (TecTyeThest Ha TBapuHax) [8, 9, 10].

KniHiuHun Bunagok

VY crarTi npencTaBiIeHo BIACHUI BUIAIOK CIIOCTEpe-
KEHHS 332 TUTHHOIO 5 pokiB 3 MJI/I, axuii motpedye Ha
ChOTOZICHHSI MaiaTUBHOI gonomoru. Xiomuuk O. 5 pokis,
HapOIMBCS Big 2-i BariTHOCTI, 2-X MOJOTiB, Ha 38 THXHI
npupoxuuMm nuisxoM. Bara 3400 r, 3pict 51 cm. Jlana Ba-
TITHICTB Ta Moyiory nepebdiranu 6e3 yckiaaaHeHb. Janii
BariTHOCTI IepeayBaio Oe3IIi A, He3BAKAIOUH Ha TIEPIITy
BaritHicTh B 16 pokiB (lonbka 23 pokw, 310poBa). Jluruna
BiZI pyroro nuto0y, 0axkana. CraKkoBicTh B ciM’i He 00Ts-
xeHa. Ha npors3i nmepiioro poxy suttst Gpi3u4Hui Ta 1cu-
XOMOTOPHUI PO3BUTOK IUTHHH Bi/IITOBIIaIH BIKOBill HOpMi
(puc. 1). 3 HapOMKEHHS — Ha MITYYHOMY BUTOJIOBYBaHHI.

Puc. 1. Bik go 1 poky
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B 1 pik 2 micsitii 0aTbKy BIiepIiie 3BepHYIIHCS 38 KOHCYITb-
TaIi€lo 10 HEBPOJIOTa 31 CKapraMy Ha MOPYIIEHHS XOH MU
crpo0i INTHHU XOAWTH, TIPH XOJIi BITUPAETHCS HA MEPEaH]
BIJUIUTH CTOIIH, YaCTi A iHHS, M’ s[30BY TIMIOTOHIIO 3 TTOPY-
IIEHHSIM TTOCTaBH. Y 3B’5I3KY 3 JaHUMH HEBPOJIOTTYHUMH T10-
PYLICHHSIMH TUTHHA Ha MTPOTS31 IPYTOro POKY KUTTS HEOAHO-
Pa3oBo MPOXOHIIa OOCTEKEHHS Ta JIIKYBaHHs B HEBPOJIOTiU-
nomy Bijminenni KHIT «Mickka autsaa mikapsst Ne 5 3MP»
M. 3anopixoks. Ha mifcraBi KOMITICKCHOTO JIa00paTOpHOTO
Ta iHcTpyMeHTansHoro obcrexxeHHs (EXO-EIL MPT ronos-
HOTO MO3KY Ta HIMIHOTO, MONEPEKOBO-KPH>KOBOTO BiJILTY;
enekrpoMiorpadis: enekrponelpomiorpadiuHi maTepHH 1o-
MipHO BHPa)KEHHX PO3MIpiB (AKCOHATBHHUX) Y HEPBaX HIKHIX
KIHI[BOK (3@ paxyHOK ITi/IBUIIICHHS JTATEHTHOCTI aMILTITyIN
M-BiAMOBI/Ii), IOMiIHYIOTh CIIACTHYHI SIBHUIIA B M’s13aX) OYB
BUCTaBIEeHUH JiarHo3: LlepeOpanpHuii ciacTHIHMIA Maparia-
pe3 (Ha doHi neiikomucTpodidHoro nporecy?). JAntiHa oTpu-
MyBaJa JIiKyBaHHS: HelpoMmiauH, Hykieo LIMB, Bitamin B1,
KapyioHat. PexoMeH10BaHa KOHCYIIBTAIlisl TCHETHKA.

VY 2 poku nutrHa Oyita HanpaBIieHa Ha o0cTexxeHHs B Ha-
LHiOHAJBHY ANUTAYY crienianizoBany jikapHio MO3 Ykpainn
«OXMATUT». Ha mincrasi oocresxenss — MPT romoBHOTO
MO3KY BUSIBIICHHSI BEJIMKOTO CHMETPUYHOTO ypaKeHHsI 011101
peYoBHHHU 000X reMicdep MO3Ky Ta MO3OJIMCTOTO Tilla, JaHO
3axsmrodensst: MJI/] 3 Hait6iboro BiporiaaicTio. OcTarouHuii
niaraosz MJIJ] OyB minTBepmKeHUI Ha TiICTaBi MOJICKYIISIPHO-
reHeTHYHoro tectyBaHHs. Kiiniuna opma — mizHs iHdaH-
tiibHa (cunapoM ['pindinga). Ha mpotsasi 1 micsig 3Haxo-
JOKCHHSI B KJTiHII «OXMaTIUT» JUTHHA BTPATWIA 4 KT Bard.

[Ticnst 2-X pokiB movasocst pi3ke MOTipIICHHS HyTpH-
THUBHOTO CTaTyCy — HOpYIIEHHS (yHKII{ )KyBaHHS Ta KOB-
TaHHS 3 IEPEX0/IOM Y 4 POKH J0 YaCTKOBOTO 30HJIOBOTO
SHTEPAJILHOTO Xap4yyBaHHsI, 10 IPU3BENO JI0 PO3BUTKY
6inkoBo-eHepreTuuHoi HenocrarHocTi (BEH) III ct. Bara
MUTHHU B MuHaMimi: y 2 poku — 12 kr, y 3 poku — 10 k1, y 4
pokn —9,5 k1, y 5 pokiB — 9,8 kr. 3 3 pokiB ANTHHI BrepiIe
NpU3HAYeHa JiKyBaibHa cymim Peptamen Junior, ane HeoO-
XiJJHOT IO3UTHUBHOI TUHAMIKHU HE criocTepiranocs (puc. 2).

Puc. 2.

[pu nmocrymnenni qutnan y KHIT «Mickka autsda -
kapHs Ne 5» 3MP vy Bini 5 pokiB autuHi 3 BEH 111 ct. H=amu
OyII0 IPOBEIEHO PO3PAXYHOK H0OOBOI HOPMHU €Heprii Ta
6iyky, 3rigHO €Bporneiichknx pekomenartiii (puc. 3). lo6osa
HOpMa Kayopiit ckiana 1532, no6oBa Hopma Oinka — 18,6 .
XapuysanHus apobHe — 10-12 pazis Ha 100y; 80 % — eHre-
paspHe 30H10Be XapuyBaHHs, 20 % — opajibHe Xap4yBaHHS
(romorenHa koHcTuTeHIs). JlikyBamsHa cymint — 100 Mt x
8-9 paszis na 106y (800-900 xkan). [HImi poxyKTH Xapuy-
BanHs (Kalir, OBOUEBE IMope, M’SCo, prOa, SIS B OEHAHHI
3 cymitmro (400-500 kkair). B SKOCTi TOYaTKOBOI JIIKYBaIBHOT
cymitmi 3actocoBaro Hytpini (Hecte) — pinka popma, mami
3 TIepexonoM Ha cyxy (opmy — cymimn Hytpizor-Tlaynep, sixi
MAarOTh BHCOKHI BMIiCT OiTKa Ta eHeprii. 3a 3 MicsIIi TiKyBab-
HOTO Xap4dyBaHHS TUTHHA HaOpana y Ba3i 4 xr 200 .

Puc. 3. PospaxyHok [o60Boi HOpmu eHeprii Ta 6inky
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3 aHaMHe3y JKUTTS: micis epereceHoi B kinti 2020 porri
KOopoHOBipycHOi xBopobu (Covid-19), nuTrHa MocTiiHO
XBOpi€ Ha PelUIUBYIOU] iHQEKIIT BEpXHIX Ta HIKHIX JTU-
XalbHUX NUIAXiB. Bripomorxk 2022 p. 3HaX0nWBCS Ha CTa-
IOHAPHOMY JIIKyBaHHI 3 MIPUBOJIY 3aTSHKHOTO Tepeodiry
ro3ajikapHsHoI cermeHTapHoi maeBMoHii 3 BOC ta IH
2ct. CynyTHIiH iarHO3: rocTpa Bupaska nulynuun 12- tn
a0l KAIIKK, TeMOpariaHii racTpHUT, €pO3UBHUM €30(arit.
VY 2023 p. (mutuHi 5 pokiB) NOTpanuB y BiIUIICHHS peaHi-
Marii Ta iIHTeHCHBHOI Teparlii 3 TOHIKO-KJIOHIYHUMH Cy/10-
MaMH, SIKi TIPOSIBUIINCS BIIEPIIE, 3 MOPYIICHHAM JMXaHHS
Ta CBIZIOMOCTI Ha Ui ITiIBHILCHHS Temieparypu 10 37,7°C.
[Ticas crabinmizamii cTaHy MepeBeACHNN y HEBPOJIOTiUHE
BinmirenHs KHIT «Micbka nutsda mikapas Ne 5 3MP» wm.
3anopixoks Uit 00CTEXKEHHS Ta MMiI00py MPOTUCYIOMHOT
Teparii. BuctaBnenuit giarao3: CHMITOMaTHYHA SIUICTICIS,
TeHepalizoBaHi Hamau. [Ipu3HadcHe JTiKyBaHHS: JICTaKiH,
KapOaMa3eriH, KJIOHa3eTaMm.

VY TenepimHiil yac TUTHHI 5 pokiB 9 Mic., 3HAXOTUTHCS
TiJT CIIOCTEPEKEHHSM JIiKapiB B JOMaMIHiX ymoBax. OTpu-
MY€ CUMIITOMaTHYHE JIIKYBaHHS Ta JIIKYBaJIbHE XapuyBaHHSI.
Cran qutunu crabinpuuii. Bara—19 xr 500 r (3a 9 mic. —
npubaeka 9 kr) (puc. 4). Cynom 10 TenepilHboro yacy He
CIIOCTEPIraeThesl.

Beranosnennst autuni giarnosy MJIJL, 6e3ymoBHO, €
TSDKKOIO TIOJIEI0 HE TIJIBKY ISt POAMHH, ane i Juisd Meaud-
HUX TPaliBHUKIB, 110 OMIKYIOTHCS Heto. CydacHa MeTUIIMHA
HE JI03BOJISIE BITHOCUTH 1€ 3aXBOPIOBAHHS JI0 KypaOeIbHHX.
3aBnaHHs JIiKapiB, HE TUTHKH MTEiaTPiB, B IIEPITY YEPry, AU-
TSIYMX HEBPOJIOTB, 3aITiI03PUTH 1€ 3aXBOPIOBAHHS Y ANTHHA
3 HETUTIOBOIO KapTHHOIO YPa)XKEHHsI HEPBOBOI CHCTEMHU abo
TIPY BiZICYyTHOCTI €(eKTy BiJ] MPU3HAUYCHOTO JIKyBaHHS, Ta
CBOEYACHO PO3IOYATH IarHOCTUYHHH TOIyK. J{iTh 3 TakuM
3aXBOPIOBAHHSM ITOTPEOYIOTH MOBHOLIHHOT MAJIIaTHBHOI J10-
TIOMOTH, sIKa BKJIFOYA€E HE TUTBKH CIIOCTEPEKEHHS 32 XBOPHM
Ta MOBHUH JIOMVIS 32 HOTO TIJIOM, ajie # po3paxyHOK Xap-
YyBaHHS 33 KAJIOPIMHICTIO Ta CUMIITOMAaTHYHE JIIKyBaHHS,
SIKI MOJKYTB ICTOTHO ITOJOBKHTH XKUTTS. AJie HEOOXITHUM €
TICHXOJIOTIYHA MiITPUMKA CiM T IIPH MPOBEACHHI MaJliaTHB-
HOI JIOTIOMOTH 13 3aJTyYeHHSIM MDKANCIUILTIHAPHOT KOMaHIN
(axiBLiB (HEBPOJIOTiB, IICUXOJOTIB, PeabiTiTONOTIB).

NMiTepatypa

Puc. 4.

Hagenenuii Hamu Bunajgok aemMoHcTpye, mo MJIJ] mo-
TpeOye T0CTaTHBOI IHPOPMATHBHOCTI MENIaTPUIHOT CITLITb-
HOTH JUISI CBOEYACHOT MIarHOCTUKH Ta HEOOX1QHOCTI CTBO-
PEHHS TIPOCTOPY AL OOMiHY JOCBIIOM MiX JKapsMH Ta
POIMHAMH TAII€HTIB, aKTHBHOTO iX 3aTy9eHHs 10 00TOBO-
peHHS IpodIieM miTel 3 OppaHHUMHU 3aXBOPIOBAHHAMH Ha
JIepyKaBHOMY DiBHI.

Barpku nutHE Hajganu iHGOPMOBaHY 3TOAY IIOIO ITy-
Orikamii JaHOTO KIIIHIYHOTO BUITAJIKY.

KoHdonikT iHTepeciB: BiacyTHiii.

Oxepena cdiHaHCyBaHHA: camodiHaHCyBaHHS.
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CASE HISTORY OF METACHROMATIC LEUKODYSTROPHY OF5 YEAR OLD CHILD
L. Boyarska, I. Redko

Zaporizhzhia State Medical and Pharmaceutical University
(Zaporizhzhia, Ukraine)

Summary.

Leukodystrophy is a group of genetic neurodegenerative diseases affecting mainly the white matter of the brain. Spread of
leukodystrophies in the world is 1:40-100 thousand, however, these diseases have fatal consequences for life, serious predictions for
health and social adaptation. Among all forms of leukodystrophies, metachromatic leukodystrophy attracts the attention of specialists.
It is a rare hereditary disease from the group of lysosomal storage diseases with autosomal recessive inheritance mechanism of lipid
metabolism disorders. It is caused by a mutation in the ARSA gene, the absence or deficiency of which leads to impaired degradation
of lipids — sulfates, which results in accumulation of a metachromatic lipid substance in the nervous system (myelin, neurons, glia),
leading to diffuse demyelination.

This article describes the case history of a 5-year-old child with metachromatic leukodystrophy. The boy was born at term. Pregnancy
and delivery were without any abnormalities. The family heredity is not burdened. During the first year of life the child’s physical and
psychomotor development corresponded to the age. The onset of the disease was noticed at the age of 1 year and 2 months during the
first visit to the neurologist, when the parents complained about gait disturbances when the child tried to walk, frequent falls, muscular
hypotension with postural disturbances. In the second year of his life, the child was treated in the neurology department with the diagnosis
of cerebral spastic paraparesis. Due to the ineffective treatment, the child was referred to the National Specialized Children’s Hospital
of the Ministry of Health of Ukraine <OKHMATDY T» for examination, where he was diagnosed with metachromatic leukodystrophy,
late infantile form MPT on the basis of medical-genetic tests and MRI of the brain.

In the past medical history, since the age of 2 years the child’s nutritional status has significantly deteriorated — impairment of
chewing and swallowing functions, and since the age of 4 years the child has been prescribed nutrition through a feeding tube. Taking
into account the fact that at the age of 5 years the child suffered from protein-energy deficiency of the III stage (total weight was 9800 g),
the doctor calculated the daily energy and protein intake with the use of therapeutic high-protein and high-energy mixture, due to which
the child gained weight (he gained 7 kg in 6 months). In the course of time, at the age of 5 years, epilepsy with generalized seizures
was diagnosed for the first time and anticonvulsant therapy was prescribed and showed positive dynamics. The doctors discussed the
need for palliative care for children with this pathology and psychological support for families, involving an interdisciplinary team of
specialists (neurologists, psychologists, rehabilitation therapists).

Key words: Lysosomal Storage Disease; Metachromatic Leukodystrophy; Diagnostics; Palliative Care.
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KJITHIYHUI BUITAJOK JIIKYBAHHS
BIUJIIAPHOI ATPE3II METOJIOM SPLIT

TPAHCIIJIAHTALUI
O. B. Il[yp*, I'. B. Kypuno'?, /. I. I puuax?,

0. M. Tepneuvkuii*

JIpBIBCHKHMI HalliOHAJBHUI MEIMYHUN YHIBEPCUTET
imeni anwna [aauiskoro?,

KHIT «JIpBiBCBKE TepUTOpiabHE MEAUYHE 00’ €THAHHS
«bararonpodinbHa JikapHs IHTCHCUBHUX METOIIB
JIIKYBaHHSI Ta MIBHUKOT TOIOMOTH»», BimokpemieHuit
minposmin «Jlikapast Csroro Mukosnas»?

(m. JIbBiB, YkpaiHa)

Pe3rome

Tpancnaanmayis — €OUHUTE MEMOO NIKYBAHHA 8POONCEHUX MA HAOYMUX 640 po36umky neuinku. Hauuacmiwe ye 6iniapna
ampesis, oepiyum ALl anmumpuncuny, xeopoba Birvcona, memaboniuni 3ax80pr6ants, HAOYmMi 3axX80PHEAHHS, U0
VCKAAOHUNUCH YUPO3OM MA NEYIHKOBOI HedocmamHicmio. Y Oinouiocmi 6unaokie mpancnaanmayii nedinku y paHHbomy iyi
nompebyroms nayichmu came 3 oiniaproro ampesicio. [Ipu niznbomy 6cmanosienti OiaeHO3y Ma HEMONICIUBICINIO NPOBEOEHHS
nopmoenmepocmonmii 3a Kacai' eOunum memooom nopamynky nayicHma 3a1uuacmscs iuue mpancnaanmayis y éiyi 1 pik.

Mema oocniorscennsn. Ha eracrnomy 00cgioi 1ikyeanus OumuHu 3 OLLIAPHOI ampe3icio npooeMOHCMpPY8amu Cy4dcHull
cman eupiuienua 0anoi npobremu 6 Ykpaini npu 6i0CymHocmi MOMCAUBOCMI POOUHHOI mpancnianmayii ma deghiyumi
0OHOPCHKUX OpeaHie. Busuumu nomenyiini moxciugocmi pozsumky SPLIT mpancnianmayii na danomy emani pozeumky
Mpancnianmayiuno2o npoyecy, npoananizyeamu wiaxu onmumizayii npoyecy 8io nocmanogKku 0iacHosy 00 npogeodeHH s
MPAHCRAAHMAYIT 3 YL MAKCUMATLHO2O 30ePedCceHHs: PI3UUH020 ma IHMEeNeKmyaibHo20 PO3GUMKY OUMSU020 OPeAHi3MY ma
3MEHUEeHHs 6NIUEY 3AX60PIOBAHHS HA [HUWL OP2AHU MA CUCTIEMU.

Pesynomamu. Y nawiti pobomi mu npoananizyeanu 00Ceio TKy8aHHs NAyieHma 3 OLIapHOI0 Ampe3ier HeKOPe2o8aHO20 Muny
3 nizHo ecmanosnenum oiazrnoszom. Hayicum I1., epyna kposi A(II) Rh+, xronuux 6io 1 eacimnocmi ma 1 nonozis, napoouscs
3 6azoio 2500 3picm 50 cm na 39 muoic. 6azimnocmi, izionociunumu nono2amu, 3 oyinkoio 3a Aneap 9\9 6anis. bioncis neuinku
niomeepouna diacnos biniaproi ampesii 3 eupascenum yuposom. Ha @I J{C — o3naxu nouamxky nopmanbHoi einepmensii.

Bpaxosyiouu yi dani ma ik (85 0nig) dumunu, nopmoenmepocmomis K Memoo AKyeanis, 6yia ne 0oyiibroio. Busnaueno
mpaHcnaanmayino aK €OuHUll Memoo nikyeanus nayieuma. Ha scane, obcmedicenns 6au3bKux poouyie 0isi USHAYEHHs
MOANCIUBOCIT POOUHHO20 OOHOPCMEA He Ol ROZUMUBHUX pe3yibmamis. JJonopom cmas niorimox 14 pokis, epyna kposi 1(0)
Rh(+) 3 epoodarcenoro sadoio yenmpansnoi nepeoeoi cucmemu, wo nicis Mpugan02o IKYEAHHs YCKIAOHUIACH KPOBOGUIUBOM
y eonosnull Mo3ok. Ilicis koncmamayii cmepmi MO3KY, 6amovKy 0anu 3200y HA MPAHCHAAHMAYII OP2AHIE PeYUNiEHMAaMm, ujo
3Haxoounucey Ha aucmi ovikyeanns. Ilposedeno SPLIT mpancnianmayiio winsaxom pozoinenns 00Hopcvko2o opeany 0s 2
peyunienmie. JIigy 00110 neviHku mpaHcniaHmo8aHo nayiewmy 3 oiriapnoio ampesiero gikom 1 pix 3 micayi, 3 HAKIAOAHHAM
MPbOX CYOUHHUX AHACMOMO3I6 (KA6aIbHO20, NOPMATLHOZ0 MA APMEPIALbHO20) MA 3’ COHAHNSL JHCOGUHOT NPOMOKIL I3 KUUKIGHUKOM
oumunu. Ilpagy 0onio ananociuno mpancnianmosano NAyicHmy 0opocio2o Giky.

Hicnsionepayitinuil nepioo bes ycknaouens. Iayicumu ycniuno unucani ma npooosxcyioms OmpumMysamu iMyHOCYRPECUEHY
mepaniio na amoynamopnomy pieni. SPlit mpancnianmayis ¢ yeniwnoo memoouxkoio mpancniaHmayii nevinKu npu NOCMiHit
Hecmaui 0OHOPCHLKO20 OP2aHy.

Bucnosku.

1. Tpancnaranmayis nevinku € OCHOBHUM MemMoOOM NIKY8anHs Oimell 3 OLniapHo0 ampe3si€eto yepes Hebe3neuti YCKiIaOHeHHs.,
WO BUHUKAIOMb 8 PAHHbLOMY GilYi.

2. SPLIT mpancnaanmayis 0oHOpCbKUM OP2AHOM € 3HAYHUM NOCHIYROM 8 PO3GUMKY YKPATHCLKOI MpAHCHAAHMON02TT
i 6 ymosax degiyumy opeanie 0ae MONCIUBICMb GPANYEAMU HCUMMS O80OM NAYIEHMAM, WO NOMPeOYIOMb MPAHCHAAHMAYI.

3. Ilpu nocmanosyi diacnosy, wjo nepedbauac mpancnianmayiio NeYiHku 1K cOUnUll Memoo AiKyeanhs, i NOCMano8yi
HA JUCM OUIKYBAHHI, NAYIEHM MAE 3HAXOOUMUCH NI0 CROCMEPENCEHHAM 1 IIKYBAHHAM MYIbMUOUCYUNIIHAPHOI KOMAHOU
3 Ni020MOBKU NAYIEHMA 00 MPAHCNIAHMAY.

4. Ilposedenns mpancnianmayii NOGUHHO NPOUMU 8 MEPMIHI 00 BUHUKHEHHS 3HAYHUX (DI3UYHUX MA [HMELeKMYATbHUX
HEe360POMHUX 3MiH 68 OP2AHIZMI OUMUHU.

5. Ipasunvha niocomoska nayicHma, ONMUMALbHUL MEPMIH | Memood MpaHCHAAHMAayii, 00 YpaxiceHb IHWUX 0OpeaHie ma
cucmem, be3nocepednbo 6nIUGAIOMb HA YCRIX onepayii ma pe3yibmam mpaHchianmayii.

Knrouoei cnosa: oiriapna ampesis; oumuna; SPLIT mpancnnanmayis nevinku.

Bctyn

TpaHcIUTaHTAIiSI IEYiHKH Y JITeH — e CKIIAIHAN Xipyp-
riYHUI Ipolec MTOBHOT 3aMiHH XBOPOTO OpraHy IUTHHH Ha
¢parMeHT opraHy IOHOpPA. Y 3aJIeXKHOCTI BiJ BiKy mami-
€HTa, HOTO Baru Ta 00’ €My 4epeBHOT HOPOXKHIHH MOXKITHBE
MPOBEACHHS TpaHCILIaHTaIii 2-3 cerMeHTiB, a00 MOHO-

CErMEHTY TOHOPCHKOTO opraHy. OcoONIHBICTIO TPaHCIIAH-
TaIlil MeYiHKH y PaHHBOMY BIilli € TEXHIYHA CKIAIHICTh
HaKJIaJJaHHsI CYTUHHAX aHACTOMO3IB IIPH Pi3HOMY JiaMeTpi
cynuH. Y OiTBIIOCTI BUMAAKIB TPAHCIUIAHTAIIIO TICUiHKH
y paHHBOMY BiIli TOTPeOYIOTh MALli€HTH 3 OiNTiapHOIO aTpe-
siero. bimiapua arpesis — 11e BHyTpinIHbOIIEUiHKOBA Ta/abo
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Mo3arneyiHKoBa 3analbHa XOJIAaHTIONAaTis HEBU3HAYEHOTO
eTiomaToreHesy, o MPU3BOIUTH 10 OOIITeparlii JKOBIHUX
MIPOTOK MPOTITOM NEPIIUX THXKHIB KHUTTSI, IIPOTPECYIOYOTO
(bi0po3y neviHKH, BTIOPUHHOTO OiniapHOro nuposy [1-4].

BiniapHa arpesist € camMe TUM 3aXBOPIOBAHHSM, JIKY-
BaHHSI SIKOTO 3aJIUIIAE 0araTo 3amuTaHb, HEe 3BaYKAIOYH Ha
BceOiYHEe BUBUEHHS Ta OOTOBOPEHHS y 0ararbox Mennd-
HUX ycTaHoBax. [Ipy Mi3HROMY BCTaHOBJIEHHI JliarHO3y Ta
HEMO>KJIMBICTIO TIPOBEACHHS MopToeHTepocToMmii 3a Kacai
€JTMHUM METOZIOM MOPSATYHKY TaKUX MaIli€HTIB 3aJINIIAETHCS
JHLIe TpaHcIulaHTanis y Bini =1 pik [5-9].

MeTa pocnigeHHs. Ha BiacHOMY JTOCBiJIi JTiKyBaHHS
JTUTUHU 3 OLTIapHOO aTpe3i€ro MPOJACMOHCTPYBATH CTaH
BHpIIIEHHS JaHOi MpoOyieMu B YKpaiHi MpH BiACYTHOCTI
MOKJIMBOCTI POJJMHHOI TpaHCIUIaHTalii Ta AeiluTi JOHOP-
CbKHX OpTraHiB, BABYUTH MOTECHIIHHI MOKJIMBOCTI PO3BUTKY
SPLIT rpancnnaHTanii Ha cy4acHOMY €Tani pO3BUTKY
TPaHCIUIAHTALIHHOTO MPOIleCy, MPoaHali3yBaTu MUISIXA
MEJIMYHOTO CYIPOBOY JAUTHHH BiJl TOCTAHOBKH J1arHO3y
JI0 TIPOBEJICHHS TPAHCIUIAHTALll 3 IIJUTI0 MAaKCUMaJIbHOTO
30epexeHHs! PI3UYHOTrO Ta IHTENEKTYyalIbHOTO PO3BUTKY
JUTSYOTO OpraHi3My Ta MiHiMi3allisl BIUIUBY 3aXBOPIOBAHHS
Ha IHIIi OPraHu Ta CUCTEMHU.

Matepianu i meToaun. B oCHOBY AOCIIHKEHHS 10~
KJIaJIeHUH aHasli3 OOCTEeKESHHS Ta JIIKyBaHHs IUTHHU 3 Oi-
JiapHOIO aTpe3iero Y HaIIoMy 3akiaji BIepiie B YKpaiHi
nposeaeHo SPLIT TpaHcIuTaHTAaIlif0 TEYiHKH Bil JUTSYOTO

JIOHOPA HIISIXOM PO3/IIJICHHS JOHOPCHKOT IIeUiHKH Ha ITPaBy
Ta JIBY YaCTKH 3 MOKJIUBICTIO TIOBHOIIIHHOTO (PYHKITIOHY-
BaHHsI 000X YaCTHH Iiciisl iMIutanTanii. by Bukopucranuii
BECh CIIEKTP HEOOXiTHUX KIIIHIKO-TabOpaTOpHHX Ta iHCTPY-
MEHTAILHUX METO/IB JTOCIIHKEHHS, 1110 BKIIFOYAB KIIIHIUYHE
00CTe)KeHHS TMaIlieHTa, 010XIMIYHI aHalli31, KOaryiorpamy,
BIpYCOJIOT1YHI JOCIHIPKEHHSI, aHali3 MeTaboi3My 3aisa,
CKPUHIHT HA TCHETHYHY I1aTOJIOT110, OHKOCKPUHIHT, MIKpO-
010JI0T19HI TOCIIHKEHHS JOHOpPA Ta PEIHITIEHTA, a TAKOXK
YIABTPa3BYKOBY J[IarHOCTHKY, MarHiTHO-PE30HAHCHY TOMO-
rpadito, KOMIT I0TepHY ToMorpadito 3 BHyTPIIIHFOBEHHUM
KOHTPACTYBaHHSM, FiCTONATOJOTIYHE AOCIIIIKCHHS IS
Bepudikamii KIIHIYHOTO JIiarHO3Yy.

[Ipu mocTaHOBII Mali€eHTa B JIUCT OYiKyBaHHS BHUKO-
pucraHo €auHy nepxkaBHy iH(opMaLiiiHy cUcTeMy TpaH-
cruanranii (€ICT).

VY peanimaniiine Bigainenust KHIT «1 tepuropianbhe
MeamuHe 00’ enHaHHS M. JIbBoBa» BII «Jlikapus Cesitoro
Mukosiasi» MOCTYIUB MiITITOK 3 BPOPKCHOIO BaJ0K0 PO3-
BUTKY LIEHTPAILHOI HEPBOBOI CUCTEMH, 1110 YCKJIAHHUIIACh
IHCYBTOM TOJIOBHOTO MO3KYy. Ilicns koHCTaTamii cMepTi
MO3KY, 3T1JTHO 3 3aKOHOM YKpaiHU NP0 NOCMEPTHY TpaH-
CIUTAHTAIIIO, 31 3TOJM POAMYiB, OTPUMAHO 03BN Ha ITO-
CMEpTHY TpaHCIUIaHTalilo opraHis. 3a cucremoro €JIICT
OyJ710 BU3HAUEHO ABOX PELHUITIE€HTIB JUIsl TpaHCIIIAHTAIi]
MEYIHKH. AHTPOIIOMETPUYHI JaHi 000X JTO3BOJISUIA po3pa-
XOBYBaTH Ha MOXKJIMBICTH TPaHCIUIAHTAII] ABOX OKPEMHUX
YacTOK PO3MIICHOI MeHiHKA ToHOpa, ToOTo Ha SPLIT Tpan-
crranTarito (puc. 1).

Puc. 1. Cxema po3gineHHs AOHOPCLKOI NeYiHKK Ans npoBeAeHHs SPLIT TpaHcnnaHTauii.

KuiniuHMi BUITAJ0K MTOTAETHCS 10 OMyOTiKyBaHHS 3 JI0-
3BOJTy OATHKIB Ta 3 JOTPUMAHHSM IPUHIIMIIB O10€THKH.

Jocnimkennas BukoHaHo B Mexax HJIP «OcobmuBocti
KOpeKIIii MeTabOoTiYHUX OPYIIEHB B Xipyprii Ta TpaHCIIaH-
tosorii», Ne 0121U100076 nepxaBHoi peectpartii.

Pe3ynbtaTtn Ta 06roBopeHHsA. Broepiie B Ykpaini
npoBeneHo SPLIT TpaHCIUTaHTAIlFO IEYiHKA Bifl JUTSYOTO
noHopa. JJoHOpChKHIA OpraH-MEeYiHKY PO3IIJICHO HA JBa
MOBHOIIIHHO TIPAIFOI0UUX (pparMeHTH 3 METOO TIePECaIKH
JIBOM TIAI[i€HTAM.

VY Haiiit po0oTi MU MpoaHaIi3yBajIH JOCBI JIIKYBaHHS
namieHTa 3 OiJiapHOI0 aTpe3i€l0 HEKOPETOBaHOTO THILY,
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3 MMi3HO BCTaHOBICHUM jaiarHo3oM. [lamient I1., 1 pik 3wmic,
rpyna kposi A(II) Rh +, xmomyuk Bix 1 BaritTHocTi Ta 1
noJioriB, Hapoauses 3 Baroto 2500 3pict 50 cm Ha 39 THK.
BariTHOCTI, (i3i0NOriYHUMH TTONIOTamMH, 3 oliHKo I\9 Ga-
7iB 3a Anrap, Bunucanuil Ha 3 100y, 0e3 yCKIIaJHCHb, Ha
JIOCTaTHLOMY TPYJHOMY BUT0JI0BYyBaHHI. [IpoTsirom mep-
LIIOTO MICSIIIS KHUTTS TPOBOJUBCS PETYISIPHUH ITaTpOHaX
32 HOBOHAPO/DKEHUM, SIKMH BHSIBIISIB 330BUIBHY TUHAMIKY
macH tina (+900 r) y nepuuii micsup ta +850r 3a apyruii
Ta MPOJOHTOBAHY JKOBTYIIHICTh MIKIPHUX MOKPUBIB NpH
BIJICYTHOCTI IPOOJIEM 3 TPYAHUM ToyBaHHIM. J[01aTkoBO
BUSIBJICHO TIIIOXOJIIIO CTIBI, IO epetIrIa B axoiito B 2,5
Mic. ¥ 2,5 MicsIli AUTUHI POBEACHI TepIIn KIIiHivHI Ta Oi-
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OXIMIYHI JOCTIKSHHS, 0 TAJIA MOJKJIHBICTB 3aITiJO3pUTH
GinmiapHy arpesito. /luTnHa nepeBesieHa 10 Hac y crarfio-
Hap, Jie TIPOBECHO YIBTPa3ByKOBE JOCIIKEHHS, T0TLIe-
porpadito, KoM rorepHy ToMorpadito 3 aHriorpadiero Ta
KITiHIKO-JTA0OPaTOpPHi JOCTIIKEHHS, 10 BUSIBIIIA O3HAKU
MTOMIpHOI Koaryiomnarii. bioricis mediHku miaTBepaua mi-
arHo3 OumiapHoi arpesii 31 3HAYHUM cTyIeHeM Iupo3y. Ha
@OTJIC — o3HaKM MMOYATKy MOPTAIBHOI Tineprensii. Bpaxo-
BYIOUHM 1 aHi Ta Bik (85 AHIB) AUTHHHM, TOPTOCHTEPOCTO-
Misl, SIK METOJT JIIKyBaHHs, Oylia He TOLiTbHO. Bu3zHaueHO
TPAHCIIAHTALIIO SIK €AWHUI METO/ JIIKyBaHHS Malli€HTa.
[Ipotsirom 1-To poky xJyomunk amOyIaTopHO crocTepi-
T'aBCsl TPAHCIIIIAHTOJIOTOM Ta CIMEHHHM JIIKapeM Ta OTPpUMY-
BaB MiTPUMYIOUY TEparlito, CIpsIMOBaHy Ha MIATPUMKY BiJI-
HOCHO 3a/I0BUTBHOTO CTaHy JUIs IIPOBEICHHS TPAHCIIAHTAIli
TICYiHKH y paHHbOMY Bini. Ha sxais, 06cTesKeHHS OM3bKIX
POANYIB JUTS BU3HAUYCHHST MOKIIMBOCT] POAWHHOTO JIOHOP-
CTBa HE JIJIV TIO3UTHBHUX pe3yibTariB. [Ipornosyroun Heoo-
XiJTHICTB TPAHCIUIAHTALlI] y paHHROMY PIYHOMY BiIli Ta Bpa-

XOBYIOUH JIaHi JI000CTEXEHHS POJMIB IEPIIOTO Ta IPyroro
TIOPSIIKY B POJIHIHI, JIOHOPA JUIsl OPTOTOIIYHOT TpaHCILUIAHTa-
wii s1iBoi fosti He Bu3HadeHo. O0’eM uepeBHOT MOPOKHUHA
B JIMTHHU PIYHOTO BiKy OyB JOCHTH OOMEKCHNM.

VY piunomy Bimi noeropae KT mocmimkeHHS BUSBHIIO
PI3KO 3BY)KEHY IEUIHKOBY apTepilo Ta 301IbIIIEHHS CeIe31HKH
+3 cM HIDKYe peOepHO] IyTH, 10 MOIJIO YCKIAJHUTH YMOBH
MaiOyTHBOI TpaHCIUIaHTalil (puc. 2).

31,2 micsiui ABIYI MPOBOAWINCEH OE3YCIIIIHI CIIPOOH M-
6opy noHOpCHKOTO Oprany. Y Bii 1 pik 4 Micsi, 3 TpeThol
CrIpoOu, 3aBISIKH YCIIITHOMY ITiJ00pYy JIOHOPCHEKOTO OpraHy
3a cucremoro €/IICT nenTpy TpaHCIUIaHT-KOOpANHAILLT, T1a-
LIEHT BUKIJIMKAHUH 7151 TPOBEACHHSI TPAHCIUIAHTALLIT.

JoHopoM craB mimnitok 14 pokis, 3 rpymnoto kposi 1(0)
Rh(+), 3 BpomkeHOO BaJ0K0 PO3BUTKY LIEHTPAJIbHOI HEp-
BOBOT CHCTEMH, 1110 MiCIIsl TPUBAJIOTO JIIKYBAaHHS YCKIIAIHHU-
J1ach KPOBOBIIJIMBOM Yy TOJIOBHUH MO30K. [Ticist koHcTararii
CMepTi MO3Ky, OaTbKH JaJH 3ro[y Ha TPAaHCIUIAHTALIIO Op-
TaHiB PEIHITIEHTAM, [0 3HAXOFIINCH Ha JIUCTI OUiKyBaHHSI.

Puc. 2. KT peuunieHTa (autuHa 1 pik 3micaui) nepen TpaHcnnaHTauicto

[Marient 1 pik 4 micsiii 3 611iapHOO aTPE3i€r0, IIUPO30M
MICYIHKU, XPOHIYHOO MEYIHKOBOK HEIOCTATHICTIO, KOary-
JIOTIaTi€l0, aHeMi€elo, eHIedaonaTico noTpedyBaB TpaH-
CIuaHTamii 3a KUTTEBUMHU MOKa3aMH. AHTPOIIOMETPUYHI
JlaHl Ha MOMEHT OTIePaTHBHOTO BTPyYaHHS. Bara JUTHHU
9 kr 700 T, 3picT 82 cMm.

[pu pocmimKeHHI JOHOPCHKOTO OpraHy MPOBEICHO BCi
HeoOXi/1H1 KITiHIKo-1abopaTopHi 00cTexeHHs, a Takoxk MPT
3 aHaJIi30M aHaTOMI4HOT Oy0BH CY/IMH JIOHOPCHKOTO OPTaHy,
1o nependavanu MoxnuBicts SPLIT TpancmanTanii.

Cucremoro €/1ICT Busnaueno nauienra I1 mis tpan-
CIUTaHTAIlil JIIBOT J10JT1 JIOHOPCHKOTO OpraHy Ta naiieHra 22
POKIB 3 IMPO30M TediHKu st npoBeaenHs: SPLIT tpan-
cruiaHTanii. Bara BuianeHol, tTMpOTUYHO 3MiHEHOT EYIHKA
MICJIsI TeNaTeKTOMIi, 0 MPOXOAMIIA 3 IEBHUMH TPYIHO-
IaMH, 3yMOBIICHUMHU 3HAYHUMH ITUPOTUYHUMH 3MIHAMH,
ckmana 470 r (puc. 3).

Bara imMmnnantoBanoi noii nicis o6podku — 270 1.
JliBa 701151 pO3/1iJIeHOT MEUiHKHM IMIUTAHTOBAaHA PEIUITIEHTY

3 HaKJIaJICHHSIM KaBaJbHOTO, TIOPTAJILHOTO Ta apTepialb-
HOTO aHAaCTOMO3IB OpUTaI0I0 XipypriB-TPaHCIUIAHTOJIOTIB.
JKoBuHa npoToka 3’€HaHa 3 KUIIKIBHUKOM CTaHIApPTHUM
Py-anactomo3om. UepeBHa MOpOKHUHA JPEHOBAHA IBOMA
JpeHakaMU B ITiINEYIHKOBOMY IPOCTOPI Ta MpaBoMy OOKO-
BOMY KaHaJli )XHBOTa. PaHy MonrapoBo yuuro.

OkpiM IMe4iHKH, TPAHCIUTAHTOBAHO CepIie Ta 1Bl HUPKU
MaIfieHTam, 10 3HaXOAWIKNCh Ha JIMCTI OYiKYyBaHHS.

VY micnsionepaniiHoMy Tepiofii MarieHT OTpUMyBaB aH-
THOaKTepiabHy Teparlilo 3TiHO pe3ylbTaTiB 0aKkTepiono-
riYHOTO TMOCIBY, IMyHOCYITPECHBHY Teparito (TakpoJimyc)
3 TepIoi 100, MPOBOAMIACE KOPEKIIist O1TKOBOTO Ta eJeK-
TPOJIITHOTO OOMiHY.

[NepucranbTika BiZHOBUIACKH HA IPYTY J00Y. 3 TPETHOI
100U BiJTHOBJICHO CHTEpaJibHE TOAYBaHHs, a Ha 5 100y
nepeBeNieHnil y Xipypriune BiaaineHHs. KoHTposb Ta Ko-
pekitist npu notpebi piBHS iMyHOCYTpecii BiI0yBaIlCh
kokHi 3-5 nHiB. Ilicisionepaltiiinuii iepiof nepediras 6e3
YCKJIQJTHEHb.
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Puc. 3. BuganeHa nedviHka nauieHTta 1 pik 4 micsuyi

AOmOMiHaNBHI IpeHaxi BUIAJeHO Ha 5 Ta 7 NEHb.
3 10-ro nHs BUNMCAHUH 31 cTalioHapy, a Ha 14 no0y mo-
CSITHYTO ONTHUMAJIBHOTO piBHS Takponimycy — 10,5 ar/mo.

BucHoBku

1. TpancrutaHTamist IEYIHKH € OCHOBHUM METOIOM JIi-
KyBaHHS HiTel 3 OimiapHOIO arpesi€io uepes Hebe3meuHi
YCKJIaIHEHHS, [0 BUHUKAIOTh B pAHHHOMY BIITi.

2. SPLIT tpaHcmiaHTallisi JOHOPCHKUM OPraHOM € 3Ha4-
HUM TIOCTYTIOM B PO3BUTKY YKPaiHCHKOI TPAaHCIUIAHTOJOT 1]
1 B ymoBax nedinnuTy opraHiB Ja€ MOXIJIHBICTH BPATYBaTH
JKUTTS IBOM TAIli€HTaM, [0 MOTPeOyIOTh TPAaHCIUIAHTAIII].

3. Tlpu mocrtaHOBIII JiarHo3y, 10 nependadae TpaH-
CIUTAHTAIIIFO TTeYiHKH K €UHUN METOJ JIIKYBaHHS, 1 TOCTa-
HOBIII Ha JIUCT OYiKyBaHH:, MAIli€HT Ma€ 3HAXOTUTHCH ITif

Nitepatypa

CIOCTEPEKEHHSM 1 JIIKYBaHHIM MYJIBTHAACIUILIIHAPHOT
KOMAH/IH JIIKapiB 3 MiATOTOBKH MAIi€HTA 10 TPAHCILIAHTALIT.

4. TlpoBezeHHs TpaHCIIaHTAllii HOBUHHO IPOMTH B TEp-
MiH JI0O BHHUKHEHHS 3HAYHUX (PI3MYHUX Ta IHTEJIEKTYaIbHUX
HE3BOPOTHUX 3MIH B OpraHi3Mi JTUTHHH.

5. IlpaBuiibHa NiJIrOTOBKA MALliEHTA, ONTUMAIBHHUN TEP-
MiH 1 METOJI TpaHCIUIAHTAlli1, 10 ypaXKeHb 1HIINX OPraHiB Ta
cucreM, Oe3rnocepeHbO BIUIMBAIOTH Ha YCIIiX oneparii ta
pe3yibTar TpaHCILIAHTAILil.

KoHdpnikT iHTepeciB. Apropu 3asiBiIsitoTh PO BiACYyT-
HiCTh KOH(ITIKTY iHTEpECIB.
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A CLINICAL CASE OF TREATMENT OF BILIARY ATRESIA-SPLIT TRANSPLANTATION
O. Shchur?, H. Kurylo'?, D. Grytsak?, O. Terletskiy*

Danylo Halytsky Lviv National Medical University?,
Municipal non-profit enterprise «Lviv Territorial Medical Union «Multidisciplinary Clinical Hospital of Emergency
and Intensive Care «St. Nicholas Hospital»?
(Lviv, Ukraine)

Summary.

Transplantation is the only treatment for congenital and acquired liver malformations in the pediatric population. The most common
are biliary atresia, Al antitrypsin deficiency, Wilson’s disease, metabolic diseases, acquired diseases complicated by cirrhosis and liver
failure. In most cases, patients with biliary atresia require liver transplantation at an early age. In case of late diagnosis and inability to
perform portoenterostomy (Kasai procedure), the only treatment option is transplantation at the age of +1 year.

The aim of study. Single-center case analysis of a child with biliary atresia demonstrates the current state of solving this problem in Ukraine
with the absence of the possibility of family transplantation and shortage of donor organs. To study the potential development opportunities of
SPLIT transplantation in this stage group. Analyze the possibilities of optimizing the process from diagnosis to transplantation with the aim of
maximizing the preservation of the child’s physical and intellectual development and reducing the impact of the disease on other organs and systems.

Results. In our work we analyzed the experience of treating a patient with uncorrected biliary atresia with late diagnosis. Patient P,
blood group A(l) Rh(+) boy, 1st pregnancy, born with weight 2500g, height 50 cm at 39 weeks. Pregnancy: physiologic delivery, Apgar
score 9\9. Liver biopsy confirmed the diagnosis of biliary atresia with significant cirrhosis. On esophagogastroscopy: signs of incipient
portal hypertension. Considering these data and the child’s age (85 days), portoenterostomy as a method of treatment was not appropriate.
A course of treatment was prescribed and liver transplantation was determined as the only method of treatment for the patient. Unfortunately,
the examination of close relatives to determine the possibility of family donation did not give positive results. The donor was a 14-year-old
boy, blood type 1(O) Rh(+), with a congenital defect of the central nervous system. After prolonged treatment, the patient had a sudden
hemorrhage. After brain death was declared, the parents gave their consent for organ transplantation to recipients on the waiting list. SPLIT
transplantation was performed by dividing the donor organ for 2 recipients. The left lobe of the liver was transplanted to a patient with
biliary atresia at the age of 1 year and 3 months. Three vascular anastomoses (caval, portal and arterial) were performed together with
anastomoses between the bile duct and the intestinal tube of the child. The right hepatic lobe was similarly transplanted in an adult patient.

The post-operative period was uneventful. Patients were successfully discharged and continue to receive immunosuppressive therapy
on an outpatient basis. SPLIT transplantation is a successful way to solve the problem of donor organ shortage.

Conclusions.

1. Liver transplantation is the main method of treatment for children with biliary atresia and other liver diseases due to dangerous

complications that occur at an early age.

2. Split transplantation is a significant step in the development of Ukrainian transplantology, especially in the conditions of organ
shortage. It allows to save the life of two patients in need of transplantation.

3. If the diagnosis is made that liver transplantation is the only method of treatment and the patient is placed on the waiting list, the
patient must be under observation and the multidisciplinary team must prepare the patient for transplantation.

4. Transplantation must be performed before significant physical and intellectual irreversible changes.

5. The correct preparation of the patient, the optimalerm and method of transplantation, before lesions of other systems, directly

affect the success and result of transplantation.

Key words: biliary atresia, child, SPLIT liver transplantation.
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Peztome

Anomanbha MIKpOOHA KONOHI3AYis KUUEUHUKA 810 HAPOOXNCEHHsL Y dimell 6NUSAE HA Pich, PO36UMOK [ 300P08’sl, MoOmo
npu3800UMb 00 KOPOMKOCMPOKOGUX | 00820CMPOKOGUX HECHPUAMIUBUX HACTIOKIE. DopMYSanHs MIKpobiomu nepeouacHo
HApoOIceHUX dimeti Mae IOMIHHOCMI 8i0 MIKpOOHOI KoNloHiz3ayii donowenux dimetl. Addxce nepeduacho HapoodIceHi Oimu
ma ixHi mamepi MarOmov CKIAOHIU NPEHAMATbHI MA NOCMHAMANbHI CMAHU 300P08’ 51, AHAMOMO-(DYHKYIOHANbHY He3PiNicmb
opeanie i cucmem y 3aiexicHocmi 6i0 mepminy cecmayii. Mamepuncobki yCKa1aOHen s, AHMUOIOMUKU, Mun 6u20008)y8aHH S
ma GUKOPUCANHA NPOOIOMUKIE MOJCYMb CYMMEBO BNAUBAMU HA MIKPOOIONY KULLEYHUKA NepedtuacHO HapoodlceHux dimetl
Y PaAHHbLOMY HEOHAMATLHOMY Nepiodi; OOHAK 3 GIKOM Yi 6NAUGU 3MeHuYIombes. Xoua na 0esKi hakmopu ma npoyecu 8aicKo
8MPYyMUMUCs a60 YHUKHYMU IX 8NIUBY, POZYMIHHSA NOMEHYIHUX (haKmopie ma 0emepmiHaHm 00NOMOoIce po3poouUmu C60EYACHI
cmpamezii 015 popmyanus 300p060i MIKpoOiomu KUMEYHUKA Y NepedudcHO HAPOOICCHUX HeMosasam. Y ybomy 02nsa0i
PO321A0aA0MbCsL 0esiKi NOMeHYIHI 0emepMIHaHmu MiKpOOHOT KONOHI3ayil KUUEYHUKA ) NepedydcHO HapoodiceHux oimell,

MeXaHizMu, Wo 1excams 8 ix 0CHO8I ma peKomMeHOayii Wo0o YCYHeHHs HeCNPUSMIUGUX HACTIOKIE.
Knwuoei cnosa: mixpodna xononizayis;, nepeduacro napoosiceni 0Oimu; MamepuncoKi YCkiaoHenns; npobiomuxu.

Lactobacillus. L. reuteri. YV pangomizoBanomy ruiare6o-
KOHTPOJIbOBAaHOMY JIOCITI/PKEHHI 32 yyacTio 132 nepequacHo
Hapomkennx gitei (< 1500 r), ski orpumysanu L. reuteri
DSM 17938 a6o miane6o Bix HapomkeHHs, 86 % HeMOB-
JISIT 3 Ha3BUYaitHO Masoro Macoro Tina (HMMT), 1o otpu-
myBanu L. reuteri, Oyau KOJOHI30BaHiI UM MTPOOIOTHYHUM
IITAMOM TMPOTITOM HEOHATanbHOro mepiony [1]. ¥V rpymi,
sika oTpumyBaina L. reuteri, crocrepiranacs MeHIa Kijib-
KICTh €HTepOOaKTepiil Ta cTadiIOKOKIB MPOTATOM MEPIIOTO
TrokHs. CKitaj] 1 pi3HOMaHITHICTh MIKpPOOIOTH KUILIEYHHKA
(MK) Biapi3HsIHCS MiX TpynamMy OPOTITOM MEPIIOro Mi-
cstist sKUTTS [2]. V Birli 2 pokiB He Gyiio BUSBICHO KOIHOT
pizuuni B MK, 1 He Oyiro HIsIKOTO BIUTUBY Ha 4acTOTY He-
kportusyrouoro earepokoinity (HEK) a6o cencucy [1,2]. L.
reuteri Moxxe OyTH KOPUCHHM Ul TIOKPAIICHHS MEPEHO-
CUMOCTI T'OJlyBaHHs, CTUMYJIIOBaHHS POCTY, MTOJIETHICHHS
nedekariii Ta CKOpoueHHs 4acy nepeOyBaHHS y BiAUICHHI
iHTeHCHBHOI Tepartii HoBoHapomkenux (BITH) [3,4].

[ommmpewnicts L. acidophilus. Kinekicts 6idinobakrepiit
3aJIUIIAETHCSI BUCOKOIO TICIsl BUIMCKH HOBOHAPOJKEHUX
3 JIIKapHi, 1110 CBIAYMTH TIPO YCHINIHY JOBFOTPHBAITY KOJIO-
Hi3aIlifo, TOJI K KiJIbKICTh JTaKTOOAaKTEpil 3HMKyBanacs [5].
VY nemonsat 3 HMMT, ski 3naxonmnucs y BITH, orpumy-
BanM aHTUOIOTHKH, nomoBHeHi L. acidophilus ta B. longum
subsp. infantis, BigHOCHA KiNbKiCTh GiimobakTepiit Ta TaKTo-
Oakrepiii OyJ1a BUIIOFO, HIXK Y KOHTPOJIBHIN TPYII JOHOIIEHUX
JiTeid. Y JOHOIICHUX HOBOHAPO/DKEHHX OyJia BHIIA KUTBKICTh
Streptococcus, Veillonella ra Haemophilus. ¥ Bimi 4 TikHIB
Ta 4 Mics1iB 3arajbHe MIKpOOHE PI3HOMAHITTS Ta PE3UCTEHT-
HICTh HEMOBJISIT, SIKI OTPUMYBAJIM IPOOIOTHKH, OyIIH 1M0Ai0-
HHMMH JI0 TAKWX Y OLIBII 3pUIMX HEMOBJIAT. Lle cBiguuTh 1po
Te, 1110 TPOOIOTUKH MOXKYTh 1HIyKyBaTH KOJIOHI3aIlliHY pe-
3MCTEHTHICTh Ta IOM’SIKIIYBaTH ILIKIIJIMBUH BIUTMB aHTHOI-
otukiB Ha MK Ta aHTHO10THKOPE3UCTEHTHICTH [6].

[Nouarok npuiiomy npoOiOTHKIB He3abapoM ITiciIst HapoI-
JKEHHs1 OyB PEKOMEH/IOBAHHUH y KIJIBKOX JOCII/PKEHHSIX Yepe3
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fioro kopuctb 1yist MK, a edpextrBHICTS 1 O€311eKa TPOOIOTH-
KiB Oysu iposieMoHcTpoBadi [7]. OmHak edeKT Big paHHROTO
JI0/IaBaHHs MPOOIOTHKIB HE € CTIHKUM, SK 1Ie criocTepira-
€ThCs y Bili 2 pokiB. Kpim Toro, BUcokonnHaMivyHa Ta iH-
JuBinyanizoBaHa npupona MK oOMexye nociipKeHHs, o
BuBYaoTh MK B 130160BaHUiT MOMEHT Yacy, 110 4acTO MPH-
3BOJIUTH JI0 HE3JATHOCTI BUSIBUTH BIIIMIHHOCTI MK Ipynamu
npobioTHKIB Ta 1ane6o 3 mepebirom yacy [8]. MaitGyTHi
JIOCITIIPKEHHS] TOBUHHI BPaXOBYBaTH J103yBaHHSI, TPUBAIICTh
Ta CTaHJAPTHI OKa3aHHS JI0 3aCTOCYBaHHs MPOOIOTHKIB,
0CO0JMBO KOMOIHOBAHMX J00aBOK, OLIIHUTHU I1ILOBE Ta
e(eKTUBHE BUKOPUCTAHHS JCKUJILKOX IITaMiB IPOOIOTHKIB
JUTSL IOKPAIIICHHSI CTaHy 37I0POB’ sl HOCIsl, @ TAKOXK JTOCIITUTH,
YH iICHY€ MOKJIUBHH 3B’S130K MK TPY/IHIM BUTOJIOBYBaHHSIM
Ta e(DeKTHBHICTIO KOJIOHI3aIli{ MPOOIOTHKaMH.
[Morenuiitnnmu nepeaymoBamu hopmysanus MK y Ho-
BOHAPOKCHUX € CIIOCIO pO3poKeHHs. Pe3ynsraTu qocii-
JUKCHbB, 110 Oys1u npoBezcHi y 154 kpalHaX 1 OXOIUTIOIOTH
94,5 % »MBOHAPO/PKCHUX JITCH, MOKA3aJIH, 10 32 OCTAHHE
necatuitiTrs 21,1 % »KiHOK HapoPKyBaJM IIUISIXOM Kecape-
Boro postuny [9]. Ilepequacui nonoru cranosisTe 50 %
cepen ycix BumankiB kecapeporo posruny [10]. ITix wac
TIOJIOTIB 3@ JIOTIOMOTOI0 KECapeBOro PO3THHY MOPYIIY€ETHCS
MiKpOOHa KOJIOHI3AIlisl BiJ MaTepi 10 HOBOHAPOIKECHOTO
4yepe3 0OMeKeHy BepTHKaibHy nepenady [11]. Binbmicts
JIOCII/KEHB BIUIMBY CIIOCO0Y po3pokeHHs: Ha MK Oynun
30Cepe/KEH] Ha JIOHONICHUX HEMOBJIATAX 1 MOKa3aly, 10
JITH, HAPO/HKCHI IIIJISIXOM KECapeBOro PO3THHY, OMHHAIOTh
TIPOIIEC BariHaJIBLHOTO TOCIBY 1, TAKUM YHHOM, PO3BHUBAIOTh
anomanshuii MK [8,12]. V nux Bunankax y MK HoBOHapos-
JKEHHX [TePEeBaKAIOTh MIKIpHi OakTepil (Hanpukia, cradiao-
KOKH Ta CTPENTOKOKH) 3 HABKOJHIITHBOTO cepeaonuia [13].
OnopTyHICTHYHI ATOTEHU 3 JIIKAPHSIHOTO CEpeIOBUINA,
BKJIFOUAIOYHM CHTECPOKOKH, CHTepoOaKkTepii Ta kiedcien,
CTAHOBIISITH 3HAYHMI PU3HK MaiOyTHROTO iH(iKyBaHHs [8].
Lactobacillus spp., siki B 0OCHOBHOMY TIOXOJISITE 3 TIXBH Ma-
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Tepi, KOJIOHI3YIOTh KHIIEYHUK Mi3HimIe i ciaadie y HeMOB-
JISIT, HAPOJKEHHUX IIUTSIXOM KecapeBoro po3tury [14]. Takox
MOBIZOMIISIIIOCS TIPO ITOPYIISHHS Iepeaadi MaTepHHCbKUX
mtamiB Bacteroides [8,14]. Rutayisire ta iH. Bka3aiu, 1o
BILIHB c1T0CO0y po3pomkeHHs Ha MK y JOHOIIIEHNX HOBO-
HApOIHKEHUX 3HUKAE MPUOIU3HO y 6-MicstuHOMY Biwi [15].

[TopiBHSIHO 3 TOHOLIEHUMH, IEPEIIACHO HAPOPKEHI
IITH 9acTile OTPUMYIOTh aHTHO10THKOTEpAIIiio Ta CTalli-
OHapHe JIIKyBaHHs, 1[0 MOXKE BIUIMHYTH Ha po3BUTOK MK.
BrumB crioco0y po3poIDKEHHS TAKOXK YCKIIQIHIOETHCS Tie-
pengacHUMH ostoramy. Ilicis kopuryBaHHs Ha 11l (haKTOpH
B JISSKHUX JOCIIPKEHHSX BCE K OYyJIO TIOKa3aHo, M0 CIoCcio
po3pomxkenHs Brunae Ha MK. Hanpuxian, mopiBHSHO
3 IHIIUMH CIIOCO0aMH PO3POKEHHS, BI/IHOCHA YHCEITHHICTh
Firmicutes Gyma BHIIOIO y TIepeI4acHO HAPOPKEHHX ITiCIIs
KecapeBOro po3THHY, TOJI sk yncenbHicTh Bacteroidetes
OyJ1a BUIIIOIO Y TIPM HAPOKEeHI HApOPKEHHUX IIIJISIXOM Bari-
HanbHUX T0M0riB [16]. Kpim Toro, MeHIa KinbKicTb i pi3-
HOMAaHITHICTh aKTHHOOAKTEPIl ACOLIIOETHCS 3 KECAPEBUM
PO3THHOM y HEMOBJIAT BiJl HAPOJDKEHHS 10 3-MiCSYHOTO
BiKky [15].

Ha piBHi ciM’1 / pony, arcensnicts Bifidobacterium Ta
Bacteroides 3HauHO 3pociia 3 4acoM cepesl HEMOBIIAT, Ha-
PO/DKEHHX 4epe3 MPUPOJIHI TIOJIOTH, 1 Ha Hel He BILTUBAJIO
3aCTOCYBaHHS aHTHOIOTHKIB a00 xapuoBi daxropu [17].
bisbiie Toro, 1i poiu y HEMOBIISIT, HAPO/PKEHUX Yepe3 MpH-
POIHI TIONOTOBI NMUIAXH, OYITM 3HAYHO OLTBI MOCTIHHUMY,
HI)K y HEMOBJISIT, HAPO/PKEHUX IIIIXOM KECapPEBOTO PO3THHY
[15]. TTommupenicts i uncenphicts Lactobacillus 6ymm mo-
JIOHUMH y HEMOBJISIT, HAPO/PKCHUX BariHAJIBHUM IIISIXOM
a00 MUIAXOM KecapeBoro po3tury [8], Tomi sk KoMoHI3alis
Bacteroides 3Ha4HO 3aTpUMyBanacs y HEMOBIIST, HApOKe-
HUX IUIIXOM KecapeBoro po3tuny [17]. Clostridium sensu
stricto GyB GiBIIT TIONTMPEHUM Y HETOHOIICHHX HEMOBIIST,
HapOPKEHUX [IUISIXOM KECapeBOro PO3THHY, HIXK Y JOHOIIIe-
HUX, HAPOPKEHUX BariHaJbHO MPOTATOM IEPLIOTO THKHSA
#UTTs. Criocid po3poKeHHsI MaB MiHIMaJIbHUHN BIUTUB Ha
KonoHizartiro Bacteroides y Bimi 6-12 micsmis [15].

OpnHak cy4acHi JOCTIKEHHS HE € OTHO3HAYHUMH 1010
BIUIMBY crioco0y po3pomkenns Ha MK. ¥V nonepenix 1o-
CIIJDKEHHSIX CIIOCIO PO3POKEHHS HE KOPETIOBaB 3 BHUSB-
JICHUMH BiIMIHHOCTSIMH y ckiaai MK Mixk rpymaMu Hemo-
HomreHux Ha 7-# mens [18]. Hill et al. (2017) mopiHioBam
MK y nepeauacuo HapomkeHux (kecapis po3rus, N = 35;
BariHaibHi MOJ0TH, N = 4) B oHOMY i TOMY X BiIli Bix 1 10
24 TIKHIB TiCIs HAPOKCHHS 1 He BUSBWIN Pi3HHUII Y Bif-
HOCHII yacTii 0ihimobakTepiil B )KOTHOMY YaCOBOMY IPO-
Mixky[19]. Ileit BUCHOBOK Y3TOKYETHCS 3 PE3yIbTaTaMU
iHworo gocuimkenns [20]. IIpotsrom nepiux 3-4 qHiB
HICJIS TOJIOTIB He OYyJI0 BUSIBJICHO KOJIHUX BIJIMIHHOCTEH
y ckiani MK 3a momomororo npodintoBanss redis 16 S
pPHK y HeMOBIAT, HAapOKEHNUX ABOMA PI3HUMH CIIOCO-
Gamu [21].

[HTepnperartis pe3yspraTi BUIIE3raJaHuX JOCITIPKEeHb
MaloTh eKCIIEpUMEHTaIbHI 00MEXEHHS, TaKi K MaJIui po3-
Mip BHOIpKH, JOBTHI iHTEpBaI BinOOpy 3pa3KiB, HU3bKA
YYTJIMBICTh BHUSIBJICHHS Ta BiJICYTHICTh aHAI3y acolliarii
MiK MaTepHHCHKOIO MiKpobioToro Ta mepeadacHoro MK.
Taki (akTopH, sIK MpeHATaIbHI YMOBH, TeCTAI[IHHUI BIK,
riepeOyBaHHs B JIIKapHi Ta 3aCTOCYBaHHS aHTHOIO0THKIB, MO-

KYTh HEMHHYY€ IPU3BECTH JI0 YIIEPEPKSHOCTI B aHAI31 Ta
NOPIBHSIHHI PE3yJIbTAaTIB.

3a3BHYail mpoIec BariHAIBHOTO 3aCiBY Bifirpae BUpi-
LIaJbHY POJIb Y BU3HAYEHHI PI3HUII MK IBOMA criocobamu
po3pomkeHHs. OnHaK y paHAOMi30BaHUX KOHTPOIHOBAHIX
JIOCIIJDKCHHSIX TTepopajbHe 3aCTOCYBaHHs BariHaJIbHUX
0akTepil, sIK IMITallis BariHAJILHOTO MOCIBY, HE 3MiHImI0 MK
HEMOBJIAT, HAPOKEHUX 32 JOIIOMOTOI0 KeCapeBOro po3-
tuHy [22]. [IpOTsAroM mepiioro poky KHUTTS CIOCTEpiranacs
3HAYHO MEHIIIA CXOXKIicTh Mik MK HEMOBIIAT, HAPOIKECHUX
IIJIIXOM KECapeBOTO PO3THHY Ta BariHaJIbHO, HOPIBHSIHO
3 ixuimu Matepssmu. Korpela ra in. BusiBiim, mo ckian de-
KaJbHOT MiKpOOi0TH, IO Mepeaanach TpaHCILIAEHTapHO
BHYTPILIHEOYTPOOHO MEpopaibHO B MaTepiB J10 IXHIX 10-
HOIIICHUX HOBOHAPOIDKeHUX, 1| MK HEMOBIIST, HapOKeHNX
LIJISIXOM KECapeBOro PO3THHY Ta BariHAILHUX IOJIOTIB, OYB
nomi6umMm [13]. e cBiguuts mpo Te, 1o MareprHchka MK,
a He BariHaJbHA MIKp0O0i0Ta, BIIIrpae BaXIIUBY POJIb Y Tie-
penadi iH(peKIii Bl MaTepi 10 HOBOHAPOJHKEHOTo. Y Maii-
OyTHBOMY HOBI BTpy4YaHHs Ta METOIH JiKyBaHHS, CIIPSIMO-
BaHI Ha MOKpAILEHHS 3/I0pOB’s NEePe4acHO HAPOJHKEHUX
HEMOBJISAT, MOKYTh BPaxXOBYBAaTH IIepeBart BiJIOMoi repeiadi
iHdekii Bix MarepuHchbkoi MK 10 HETOHONICHOT TUTHHH.

AHTHOI0THKH. BrutnB aHTHOI0THKIB 3HAYHO 3MIHIOE YH-
CeINbHICTH OaKTepil 1 3aTpHMye€ 03piBaHHS Ta KOJIOHI3aIi0
NEBHUMH OaKkTepialIbHUMHU TAKCOHAMH MPOTSITOM MEPUINX 2
POKiB kUTTs. binbire Toro, AucOakTepios, OmocepeKoBa-
HUi anTrOioTukamy, acouiroerbest 3 HEK, misuiM cercucom
Ta IHITUMHU HEeCTIPUATINBAMHU HACIIIKAMH IS 37J0POB’ S
[23]. Hacninku BriMBy aHTHOIOTHKIB Ha OpraHi3M marepi
Ta HEJIOHOIICHOT AUTHHU OOTOBOPIOIOTHCS HUKYE.

Brius antubiorukiB y marepi. Nakitanda et al. (2023)
OITyOJIiKyBaJl pe3yJIbTaTh JIOCIIDKEHb, Y SIKUX 0yJI0 BCTa-
HOBIICHO, 110 Y TIOBHi# Koropti 3 1347 018 nemoBmsT (KuBi
OJHOIUTIAHI AiTH, HapomkeHi Mixk 2006 i 2018 pokamn)
294657 (21,9 %) 3a3HaiM BILIMBY PEHATAIBLHUX aHTHOI0-
TUKIB [24]. TTokazaHHSAMH 10 3aCTOCYBaHHS aKyIICPCHKUX
aHTUOIOTHKIB OyJIM KIIIHIYHHI XOPIOAMHIOHIT, CTPENTOKO-
KoBa iH(ekIis rpynu B, mepenyacHuii po3puB MIOTOBUX
000JIOHOK 1 PO iTaAKTHYHE BBEICHHSI JUIsl 3aI00iraHHS
IepeaYacHIM 1ojioraM. byB TOBeJIeH BILIMB IIPEHATAIBHIX
1 OCTHATAJIbHUX aHTHOIOTHKIB BIUIMBA€ HA PAaHHE BCTAHOB-
nennst MK y nmarieHTok 3 nepequacHIMH nosioramMu. Y Me-
KOHIi TIepeT9acHO HapOPKEHUX JiTeH 0e3 BIUIMBY aHTHO10-
THKIB criocTepiranocs Oiibiie HaBanTaxxenHs Lactobacillus,
HIX Y THX, XTO OTPUMYBaB aHTHO10THKH B TIEPHHATATIHHOMY
nepioni [23]. Yucensnicts Bacteroidetes Ta Bifidobacterium
3HAYHO 3HWKYBanacs uepes 7 Ta 14 mHiB micis HapopKeHHS.
Konownizanis 6iinobakrepismu Oyna 3aTpumaHna B IpyIli
NpEHATaTbHOTO BIUTMBY aHTHOIOTHKIB [23]. Briue anTH-
010THKIB y MaTepi MO)kKe TTOPYIIUTH MaTepuHChbKUN MK,
a IucOaKkTepio3 KUIIeYHHKA MaTepi MOXKe nepeaBaTucs
HOBOHAPOKEHUM [24].

[Tix 9ac eKkcTpeHOro KecapeBoro po3THHY YacTo IPHU3HA-
Yal0Th IHTpaHaTambHy aHTHOiOTHKOTIpOGinakTuKy ([AIT).
e Moke TIpU3BECTH 10 3MEHIIICHHS aTb(a-pi3HOMaHITHOCTI
Ta yncenbHoCTi 6idigobakrepiit [25]. Dierikx Tta in. (2020)
BHSIBHJIM 3MCHIIICHHS KiTBKOCTI OaKTepoiiB Ta OMHOYACHE
301IBIIEHHS IPOTE00aKTEePil y 3pa3Kax Kasry HOBOHApPO[-
KEHUX, MaTepi Akux orpumysanu [ATIL
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BB antnbiorukiB Ha popmyBanHs MK € minimans-
HUM IIPOTSTOM MEPIIMX KUIBKOX JHIB MICIIs MOJIOTIB 1 cTae
Oinbpr momitHuM mizHime [21]. YV Bini 1 micsus y me-
penyacHO HapOMKEHUX HEMOBIIAT BiJl MarepiB, sIKi OTpH-
myBanu [AIl, criocrepiramacs Bumia BiTHOCHA KiJTBKICTh
Comamonadaceae, Staphylococcaceae ta Heknacudiko-
BaHMX MAJMYOK, a TAKOXK HIKYA BigHOCHA KinbKicTh (P <
0,05) enrepobaxrepiit (Enterobacteriaceae), Hix y goHO-
HICHUX HOBOHAPOJDKEHHX BiJl MaTepiB, sIKi HE OTPUMYBaJIN
TAIIL. Oxnak OiABIIICTh WX BiAMIHHOCTEH 3HUKANN y BIIll
90 anis [21].

BB aHTHOIOTHKIB Ha TIepeI9acHO HAPOJKEHUX JTi-
Teil. HeoHomeHi niTh 4y TIUBI 0 TpaHCcioKanii 0akTepii
3 KHIICYHHUKA Ta IHIIKX CMiTeIiaTbHIX OBEPXOHb Y KPO-
BOTIK, TOMY MpodinakTHIHa aHTHOIOTUKOTEpAIIis € I0-
LIIMPEHUM METOJIOM JIiIKYBaHHsI IIepe4acHO HapOIKEHUX
HEeMOBJIST. [lepopaiibHe 3aCTOCYBaHHS aHTHOIOTHKIB (TTe-
PEBaXKHO AMOKCHI[HITIHY) HEMOBJISITAM 3MEHILYE KibKICTh
6idimobaktepiii Ta B. fragilis mporsrom meprmoro micsis
xuTTs. YucenbHicTh Bacteroidetes 3smenrnyerbes 3i 3011b-
IICHHSIM Yacy BIUTHBY aHTHO10THKIB [8]. Pi3Hi mpenmapatu
MaroTh Pi3HUH BIUTNB, HAIPUKJIAI, 1epaJIOCIOPUHU aco-
LIOIOTHCS 3 MOBUIBHUM 301IBIICHHIM KiTbKOCTI 0idhito-
GakTepiii 3 yacoM, b-makTamMHi aHTHGIOTHKH aCOIIFOFOTHCS
3 HOBIJABHIIKAM 30LJIBIIEHHAM KIJIBKOX TaKCOHIB, BKJIIO-
varoun Bacteroides [25], mpoTsArom mepuioro poxy *HTTs
1 MarOTh 3HAYHHH BIJIUB Ha TOMYJIALi0 OidigodakTepiid
y HOBOHapo/KeHUX. Lleil BIIIMB € HalO1IbII 3HAYYIIUM
y 1-MiCSIMHUX HEMOBIIAT, 30€piraeThbcsi MPOTATOM 3 Mics-
1iB, MOCTYMOBO cjalIIae, a MoTiM 3HUKAE TTPUOIU3HO 110
6-micsaroTO BiKYy [8].

Chang et al. (2021) nposenu obcepBamiitne gocii-
JOKCHHS 24 fiTel 3 Ty)Ke HU3bKOKO MAacoI0 Tijia MPH HAPOI-
JKeHHI, K1 iepeOyBajy Ha TPYIHOMY BUTOJOBYBaHHI Ta OT-
puMyBanu ammipTiH-reHTaminuH (N = 10) abo amminutiz-
nieporakcum (N = 14). He Gyiio BUSBICHO CTATHCTHYHO 3HA-
YyIMIMX BiZIMIHHOCTEH y CIOCTepeXyBaHii OakTepiaabHil
¢ropi Mixx 1BoMa rpyrnamu Ha 7, 14 Ta 30 geHb micist Hapoa-
JKEHHs. Y HOBOHAPOIDKCHHUX, SIKI OTPHUMYBAJIU aMITiLUITiH-
nedoTakcuMm, Oyl10 3HaAYHO O1TbIIIE EHTEPOKOKIB, HIK Y HO-
BOHAPODKCHUX, SKi OTPUMYBAJI aMITIIITiH-TeHTaMIIIH,
0co0nMBO Ha 7-# eHs. HaxmipHuii picT eHTepOKOKY 3HUKAB
y HOBOHAPO/DKEHHUX, SIKI OTpUMYBaJH 11iehorakcum, y Biri 1
Micsits [26].

Xoya aHTHOIOTUKH OPYIIYIOTh Oararctso i ckian ['M,
HEIOJaBHI JOCIIHKCHHS MMOKA3alIH, 0 KOPOTKOYaCHUH
EHTepaJIbHUH NPUIOM aHTHOI0THKIB MPUHOCHUTH KOPHCTh
IITI ne3abapom micist Hapomkenns [27]. Enrepanbhi aHTH-
Oi0THKH, a HE CUCTEMHI [27], MOXKYTh JOIIOMOI'TH KHIIEY-
HUKY JI03PITH CTPYKTYPHO, (DYHKIIOHAJIBHO Ta IMYHOIIO-
TIYHO, 3aTPUMYIOYH MiKpPOOHY KOJIOHI3AIIifO Ta 3MEHIITYIOUH
BTpy4aHHs 3 OOKY KOJIOHI30BaHUX OakTepiil. binbiie Toro,
CHCTEMHHH IMYHITET Ta CTIHKICTh /IO Mi3HBOTO HEOHATAJb-
HOTO CETICUCY TIOKPAILyIOTCS 3aB/SIKH 3aTPUMIII KOJIOHI3a-
11 mepeaYacHoro Kuiednnka [27].

Bokulich et al. (2016). mpoxemMoHcTpyBaiu, IO BILIUB
AHTUOIOTUKIB OyB CIa0IIMM, HIXX BILIMB CIIOCO0Y pO3-
POKECHHS Ta BiKy. TpHUBalicTh 3aCTOCYBaHHS aHTHOIOTH-
KiB BrutuBae Ha MK He JI0oBIIIe, Hi’K TEPIIIi 2 THKHI JKUTTS
[28]. HeoOxiaui mogablii JOCIiIKEHHS sk ONTHMI3a-
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il excro3uii aHTHOIOTUKIB 1 BUBYEHHS TOTO, YA MOKE
I'py/IHE BUTO/IOBYBaHHSI MiHIMI3yBaTH HECHIPUSITIUBI Ha-
CIIIIKHY BILTUBY aHTHOI0THKIB. [Ipn mpodinakTnaHOMY Ji-
KYBaHHI IIepeAYacHO HAPOKECHHUX AiTel aHTHOI0THKaMu
CITiJT BpaXOBYBaTH Yac, CIIOCi0, TPHBAIICTh, TUI IIPerapaTy
Ta CyIyTHI YMOBH.

BpaxoByro4ur OHOBJICHI JJaHi 1100 BIUIUBY 3a3HAYCHUX
MOTEHLIHHI TIepeayMOBH, 10 3aTPHUMYIOTh, POJOHIYIOTh
(hopMyBaHHS Ta BIHOBJICHHS 30POBOI MiKPOOIOTH KHIII-
KiBHHKA Yy TIepeqIacHO HAPOKCHUX JITEH MPOTATOM Tep-
LIOT0 POKY KHUTTS Ta Y PAaHHbOMY AMTSYOMY BIlli, IIOCTa€E
BKJIMBE MUTAHHS MOXKIJIMBOI KOPEKIIii BiIXHUJICHb KOJOHI-
3anii KuIeyHuka came 0idinobdakTepisiMu. 3HAUCHHS IIUX
MIKPOOPIaHi3MiB JJIsl HEMOBJIAT OYJIO PETENIBLHO OMUCAHO Ta
JIOBEZICHO Y TIOTICPEIHIX HAIIKX TyOITiKaIisaX.

OnHUM 3 HaHOUTBII BIIOMHEX 1 TOCIIDKCHUX MTPEICTaB-
HUKOM TIpoGioTrkiB poxy Bifidobacterium e mrram BB-12®
onucanuii npuonnszHo y 400 HaykoBHX myOJikamisx ta
miaTBepkeHui oinbm Hixk y 200 myOsikalisx, 1o omnu-
CYIOTb KIIIHIYHI JOCII/DKEHHS. 3a pe3ysibTaTaMi HayKOBHX
JOCJTIKCHB OyJ10 BCTaHOBJICHO, 110 BB-12® no3utuBHO
BILIMBAE HA 370POB’S LITYHKOBO-KHUIIKOBOTO TPAKTy Ta
imynirer. [lltam BB-12® OyB BunpoOyBaHuii Ha BeJINKIN
KUTBKOCTI JTIOAeH pi3HUX BIKOBHX TPYTI, BKIIOYHO 3 HEIO-
HOIIEHUMH JIITHBMHU Ta 0COOAMH ITOXMIIOTO BiKY, IPU IEOMY
TECTYBaHHS [TPOBOJUIIOCS [UIs PI3HUX HANPSIMKIB chepu
OXOPOHH 37I0POB’S.

[penapar Jlinekc® nuTsiui kparwti 3 Bitaminom D, mo
MICTHTB BUCOKOOJIETHOBY COHSIITHIKOBY oniro, Bifidobacterium
animalis subsp. lactis BB-12®, sitamin D3, Moxe BiTHOBUTH
3I0pOBHI OaTaHC MIKPO(IIOPH KHUIIICYHNKA TTEPEIIacHO Ha-
PODKEHUX 1 TOHOIICHHX HEMOBIIST POTITOM HEPILOro POKY
JKATTSA Ta Jaji 32 MEAUYHUMU NoKazaHHsaMu. A Bitamin D €
BaKITUBOIO TIOXKUBHOIO PEYOBHHOIO Ta TOPMOHOM, 1110 BHKOHY€E
yucieHHi GyHKIii B opraniami. Bitamin D Binomuit 3aBisiku
CBOIi poiti y 3M0POB’T KiCTOK, 3yOiB Ta M’s13iB, @ TAKOXK JIOTIO-
Marae peryJIioBaTH piBHi KaJbliito Ta ocdary B opranismi, mo
0COOJIMBO BXKIIMBO JUIsl PO3BUTKY JiiTeil. BonHouac, 3arajibHo-
BiIoMO, 1110 BiTaMiH D mokparitye peryaroBaHHs iIMyHHOI BiIITO-
BiJIi Ta MOYKE CIIPUSITH HOPMaJIbHIK POOOTI IMyHHOT CHCTEMH.

Pemrti moteHmiiiHi mepexymMoBu (hopMyBaHHS MiKpOOi-
OTH KHIIEYHUKA Y TIepeJYaCHO HAPOPKCHUX HEMOBIISIT MU
PO3MISIHEMO B OCTAHHIN YaCTHHI HAIIOTO JIITEpaTypHOTO
ormsiy. IIpoJJoBKEHHS Y HACTYIIHOMY HOMEPi.
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SOME POTENTIAL PREREQUISITES FOR THE FORMATION OF THE GUT MICROBIOTA
IN PREMATURE BABIES: PART 11

T. Znamenska, O. Vorobiova

Sl «Institute of Pediatrics, Obstetrics and Gynecology named after academician O. M. Lukyanova NAMS of Ukraine»
(Kyiv, Ukraine)

Summary.

Abnormal microbial colonization of the gut from birth in newborns affects growth, development, and health, leading to short- and
long-term adverse effects. The microbiota of preterm infants differs from that of term infants. This is because preterm infants and
their mothers have more complicated prenatal and postnatal health conditions and anatomically-functional immaturity of organs and
systems depending on gestational age. Maternal conditions, antibiotics, type of feeding, and use of probiotics can significantly affect
the gut microbiota of preterm infants in the early neonatal period; however, these effects decrease with age. Although some factors and
processes are difficult to intervene or avoid, understanding the potential factors and determinants will help to develop timely strategies
to promote a healthy gut microbiota in preterm infants. This review discusses potential determinants of gut microbial colonization in

preterm infants, the underlying mechanisms, and recommendations for addressing adverse effects.
Key words: Microbial Colonization; Preterm Infants; Maternal Complications; Probiotics.
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- [lepuHaranbHa MEIUIIHA;

- Meniarpis;

- MenuuHa reHeTHKa;

- Kniniuna ¢gapmakosoris;

- @iziozoris i matodizionoris;

- Mopdoioris i matomopdoioris;

- Etnka, neoHTONOrISA, MEepUHATATBHA IICHXOJIOTIA.

e KniniuHi nexmii.

® AHaniTUYHI OIIAMOBI CTATTI.
e HoBuHU 10Ka30BOT MEIUIIMHH.
o JluckyciitHuit kiy0.

e Bumnajky 3 NpaKkTUKU.
o PexoMeHaLii Ui BOPOBAIXKEHHs y IPAKTUKY (METOANYHI peKOMEHallii, HOBOBBEICHHS, IH(GOpMALiiiHi JIUCTH TOLLO).
e HoBuHHU HayKoBOTO XUTTA (iHQopmalis npo kKoHpepeHIii, mo Big0ynucs Ta Ti, 10 MIAHYIOTHCS).

e [licnagumioMHa OCBiTa.

e Hapucu 3 ictopii creniaibHOCTI.

Jlo npyKy mpuiiMalThCsl CTATTi yKPaiHChKOK Ta aHTJIiHChbKOW MOoBaMH 00csarom a0 10 cTopiHOK (BKJIHOYAOUM Ta-
Onuui, inmroctpanii, pe3rome, Mepeslik MOoCUIaHb TOWIO), JEKIii, oraanoBi cTarTi — 10 15 cTOpiHOK, KOPOTKi MOBiI0-
MJICHHS, peleH3ii — 10 5 cTOpiHOK, iHIIi Marepianu (icTopuuHi Hapucu, oBinei) — 2-3 cropinku. llpudt Times New
Roman,12 keris, intepBai — 1,5; mons — mo 2,0 cm, B penaktopi Word Bepceii 7,0 i Bumie. He pekoMeHy€eThCS aBTO-
MAaTHYHO MEPEHOCUTH CIIOBA B TEKCTOBOMY PEIaKTOPI.

Hasga ¢aiiny mae BiamoBigaTH Npi3BHINY MEPIIOTO aBTOPA.

Jlo crarTi 1oxawTHCSA:

e Pykonuc cTarTi Ta pedepaTy cTaTTi B pO3APYKOBAHOMY BUIJISAAL.

e EnexTpoHHUH BapiaHT cTATTi Ta pedepaTy CTATTI.

e BinomMocTi mpo aBTOpa (cmiBaBTOPiB) cTAaTTi (YKPalHCHKOIO Ta aHTIIHCEKOI0 MOBAaMH).

- pizBuie, Im’s, [To-6aTpkoOBI

- HayKOBa CTYIIiHb, BUCHE 3BaHHS

- Micie po6ortu, mocana

- KOHTAKTHI JlaHi: NOLITOBA aapeca, KOHTAKTHUI HoMep TeaedoHy, e-mail

- yHibikoBaHUH MixHapoaHuUll ineHTH]iKaTOp cy0’ekTiB HaykoBoi AisnbHOCTI (BueHux) ORCID http://orcid.org/

- aBTOpCchKUi ineHTHiKaTop Researcher ID (Web of Science) http://www.researcherid.com

- apropchkuil ineHtTudikarop Author ID (Scopus) (3a HassBHOCTI)

- eJeKTpoHHE (OTO aBTOpa/aBTOPIB CTATTI.

e O¢iuiiiHe HampaBlIeHHS 32 BCTAHOBJICHUM 3pa3KoM, 3 BI30K0 KepiBHUKA YCTAHOBH, B sIKiii BUKOHAHA poboTa, 3aBi-
peHe KpyIioio MeyaTKolo.

® BucHOBOK 3 6i0eTUYHOI €KCIIEPTHU3Y;

e Jlexylapamist mpo BiACYTHICTh / HaABHICTH KOH(IIKTY iHTEpeciB.

e Jlekinapariist mpo BiJICYTHICTb TIariary.

e JIBa ex3eMmursipu J[oropopy Ha mepeadyy HEBUKIIOUHOTO MaifHOBOTO IpaBa Ha BUKOPHCTAHHS HAyKOBOT'O TBODY,
NiJMKCcaHi aBTOPOM (CITiBaBTOPaMH).

®opmu st 3anoBHeHHs y Gopmari PDF nipercrasineni Ha oditiiiHoMy web-caiiti sxypHaity http:/neonatology.bsmu.edu.ua/)

CtpykTtypa crarTi

1. ¥V 3aronoBky crarti 3a3HadaoTh: Y/IK (yHiBepcaabHUH qeCATKOBHH KiacHU(ikaTop), iHIIIaNH Ta IPi3BHIIE aBTO-
pa (aBTOpiB), Ha3BY CTATTi; Ha3BY ycTaHOBHU (HaBuanbHui 3aknan, HJII, JII13 Tomo), ne BukoHana po6ota, y HA3UBHOMY
BIJIMiHKY, 3 000B’13KOBUM 3a3HAaYCHHSM BiJIOMUYOi HAJIEKHOCTI; KpaiHy, MiCTO.

Januii 6510k iH(popMalii moBUHEH OyTH NPeACTABICHUH SK YKPaiHChKOIO, TaK 1 aHIJiChbKO MoBaMu. [Ipi3Buina aB-
TOpiB IOLINBHO BKA3yBaTU TaK caMo, SIK i B monepeaHix myOnikanisx abo TpaHciaiTepyBaTu 3a cuctremoro BGN (Board
of Geographic Names), auB. caiit: http://www.slovnyk.ua/services/translit.php, macnopraa Tpancaitepanis. Baxnuso
BKa3yBaTH o(iniliHO IpUHHATY Ha3By opraHisauii, e BUKOHaHa poOoTa.

2. Posmupene pesrome: YKpaiHChKOK, aHTIIIHChKOIO MOBaMU He Oiyibllie 2 IPyKOBAaHUX CTOPIHOK (Ha3Ba CTATTIi, iHi-
1iaju Ta Ipi3BUINA aBTOPIB, Ha3Ba 3aKJaly, MiCTO, KpaiHa Ta KOpOTKa iH(popMallis MaTepially pyKOIKCY: BCTYI, METa,
Marepiaiu i MEeTOJU, Pe3yIbTaTh J0ciiKeHHs, BUCHOBKHK). LlIpudt Times New Roman, 12 kernp, inTepBan — 1,5; nouns
—mno 2,0 cMm, B pegakropi Word Bepcii 7,0 i Buie).
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Baxauo! PosmmpeHe aBToOpchbke pe3roMe JI0 CTATTi € OCHOBHUM JUKEpesioM iH(opMalii y BITYM3HAHUX Ta 3apyOiKHUX
iHpopMaLifHUX cUCTEMax Ta HAYyKOMETPUUYHUX 0a3ax JaHMX, AKi IHAEKCYIOTb )KypHal. Pe3ioMe Mae BUKIAagaTH JHULIE CYTTEBI
¢baxTu poboTH, 3a IKUMU UUTAUeBi MOBUHHO OyTH 3pO3yMija CyTh IPOBEAEHOro AOCHIiIKEeHHsS. BiamosinHo 10 1bOoro uurau
BU3HAYa€, YU BaPTO 3BEPTATUCA A0 IOBHOIO TEKCTY CTATTi I OTpUMaHHs Olnbll goknanHoi iHdopmanii, ika HOro 1iKaBUTb.

TekcTu pe3toMe MOBUHHI OyTH aBTEHTHYHUMH.

Onyo6nikoBaHe pestoMe Oyne noctymnHo Ha caiti Open Journal Systems (OJS) Ta B enekTpoHHil 6a3i YkpaiHcbkoi Ha-
YKOBO-OCBITHBOI TelieKOMYHiKaliiHOT Mepexi «YPAH», sika Hajae 10CTyM JUisi MIDKHAPOJAHUX MOLITYKOBUX CHCTEM.

3. Kiwo4oBi cioBa: yKpaiHChbKOI 1 aHIJIiIHChKOK MOBaMU (PO3ITOBHI 3HAK «;»).

4. TekcT cTaTTi HOBUHEH MAaTH TaKi PO3AiiH:

e npu ny6aikauii pe3ynbTaTiB OpUriHaIbHUX HAYKOBUX JOCIHIJKEHb — BCTYI, METa 1 3aBJaHHS JOCIIIKEHHS, MaTe-
pialiy Ta METOJIHU, Pe3yJIbTATH Ta iX 00TOBOPEHHS, BACHOBKH, NEPCIEKTUBH MOJAJIBIINX J0CIiKeHb, iTepaTypa (Ha3Ba
pO3/iNiB MOBUHHA OYyTH BHUIIJICHA KUPHUM HIPHUPTOM);

® JICKI[iiiHI cTaTTi — OOTPYHTYBaHHS TEMHU, IJaH, OCHOBHA YacTHHA (3a 3araJlbHONPUHHATHM MiJIX0J0M J0 TMOJaHHS
MaTepiay), 3aKJI04YHA YaCTHHA;

® OINISI0BI CTATTi — aBTOPChKE PillleHHs BUKJIAACHHS MaTepiany, y3aralbHeHHs (a00 BUCHOBKH), peKOMeHaamii s
PO3BUTKY HAyKOBOTO HAPSIMKY Ta/ab0 MpakTHYHOI MEIUIIHH;

® BHIAJIKV 3 MPAKTHKU — aBTOPChKE PillleHHs BUKJIAJACHHS MaTepiay.

JlitepHi mo3HaueHHs Ta abpeBiaTypu MOBUHHI OyTH MOSCHEHI B TEKCTI MPHU MEPIIOMY BUKOPUCTAHHI.

5. Tabnuui, imocTpanii Ta rpadidyHUil MaTepial MPeACTaBISIOTLCS 3 BUKOpUCTaHHAM penaktopiB WORD 3 Biano-
BIJIHUMHU TIOCUJIAHHSAMH Y TEKCTIi, X KiJbKIiCTh MOBMHHA BIAMOBIJaTH 3MicTy cTarTi. [padiuyHuil MaTepian He MOBUHECH
ny6nroBaTu Marepian Tabnuub. I'padiku 1 cxemu He cail mepeBaHTaXXyBaTH TEKCTOBOIO iH(poOpMali€lo.

IMopsinkoBHit HOMep TaOJIHUII BKa3y€eThCs y BEPXHBOMY IIPABOMY KyTi; HIJKYE, HA HACTYITHOMY PSAKY NHIIETHCS HAa3Ba
tabmuni. [TopsakoBHil HOMEp PUCYHKY BKa3yeThCs 3HH3Y, 31iBa Iix pucyHKoM. [licis HOMepy, Ha TOMY Xk PSAAKY — Ha3Ba
PUCYHKY, Ha HACTYIIHOMY — MOSICHCHHS YMOBHHX IMO3HaueHb — nHU(p, OYKB Tomo. Y mignucax a0 Mikpodororpadii
BKa3yeThCs 301MbIICHHS 1 METOJ 3a0apBICHHS.

udposi pesynbraTi MOBUHHI OyTH HaBeaeH] y MixkHapoaHux oauHuUIsX (CI). He Mo)Ha BXKMBAaTH CKOPOYCHHS, SKi
HE € 3arajlbHO BU3HAYCHUMH.

Ha3Bu ¢ipm, peareHTiB Ta o0najHaHHA, 1Ki BUKOPUCTAH1 y poOOTi, MOJAIOThCS B OPUTiHAIBHOMY HAIUCAHHI 3 yTOU-
HEHHSIM KpalHH BHPOOHUKA.

6. BiGniorpadiuHi MOCHIaHHS B TEKCTI CTATTI MOJATHCSA HUDPOIO Yy KBAJPATHUX JIYXKKaX; HOMEP MOCUIAHHS BKa3y-
€ThCS y CIUCKY JIITEpATypH B MOPSAAKY 1X HUTYyBaHHS y TeKcTi. Bibniorpadis moBMHHA MiCTUTH, KPIM OCHOBHHX pOOIT,
nyOmikamii 3a ocranHi 5 pokiB. [TocunanHs Ha HeonmyOJliKOBaHI poOOTH HE JOMYCKAKThCI. ABTOpP Hece BiJMOBIJalb-
HiCTb 3a NPaBUJIbHICTH MOAaHHA O6i0miorpadidyHuX NaHUX.

Crnucoxk niTepaTypu IpyKyeThCs Ha OKpeMoMy apkyui yepe3 1,0 iHTepBan y NOpsAKY IX UUTYBaHHS Y TEKCTI.

KinbkicTh quTOBaHUX NyOniKaliil B OpUriHaIbHUX CTATTAX HE INOBUHHA mepeBumysatu 30 piTepaTypHUX IXKepel,
B oI 0BUX — 60, y JEKIigX Ta iHmUX Marepianax — He Oinpmie 30. Bibmiorpadis mMOBUHHA MICTUTH, KPiM OCHOBHHUX
po0iT, myOuikaiii ocTaHHIX 5 POKiB.

Cnucox JiTepaTypu MoJa€eThcs 3TiJHO peKOMEH/aliil 3 0opopMIICHHS MOCHIaHb Y HAYKOBUX poboTax 3a Bankysep-
cekuM ctuieM (Vancouver style) (Citing and referencing: Vancouver: a guide to the styles recommended by Monash
schools and departments for students and researchers / Monash University Library. 2015. URL: http://guides.lib.
monash.edu/citing-referencing/vancouver (viewed on 13.10.2016).

Biomiorpadiuni cnucku (References) anst miskHapoauux 0i0giorpadiuHUX Ta HAYKOMETPUYHUX 0a3 JaHUX / CHCTEM
uutyBanHs (Scopus, Web of Science) mogarmThcs BKIOYAYH BCI JKepeia JTiTeparypu, Ipu I[bOMY BOHH MOBUHHI OyTH
MpeJCTABICHI HE TIILKA MOBOK OpHTiHAJy, ajiec 1 B IATUHHII (DOMAHCHKUM andaBiToM).

VY poMaHcbkoMy andaBiTi 118 yKpaiHOMOBHUX/POCIHCEKOMOBHUX JIKepel BUKOPUCTOBYETHCA HACTYNHA CTPYKTypa
6i6aiorpadiuHoro nmocuiaHHs: aBTOp (TpaHCIiTepalis), Ha3Ba CTATTi (TpaHCIiTepalis) Ta mepekiax Ha3BU KHUTH abo
CTaTTi Ha aHIMIiNCbKY MOBY (B KBaJpaTHUX AYXKKax), Ha3Ba Jokepena (TpaHciliTepauis), BUXiAHI JaHI B nudpoBoMy
bopmarti, BkaziBka Ha MOBY ctarTi B 1yxkax (in Ukrainian, in Russian).

Tpancinitepallis — MexaHiuHa mepegava TEKCTY i OKPEeMHX CIIiB, SKi HallMCaHI OJIHI€I0 rpadiuHO0 CHCTEMOI0, 3ac00aMu
iHII0T rpadiuHOT CUCTEeMH NPU APYTOPSAHIN POl 3BYKOBOT TOUHOCTI, TOOTO mepeaaya oHIeT TUCEMHOCTI JIiTepaMu 1HIIO].

[Ipuknan cucteMu aBTOMaTHYHOT TpaHCIiTepalii JKepesa YKpaiHChKO MOBOK Ha CaifTi:

http://www.slovnyk.ua/services/translit.php.

ITpuxnaj cucTeMu aBTOMaTHUHOI TpaHcIiTepalii Jxepen pocilicbkolo MOBOO Ha caifTi: http://www.translit.ru.

[Tpu ckiagaHHI IPUCTATEHHOTO CIUCKY JNIiTEpaTypH, 3 ypaXyBaHHAIM BHMOT HayKOMETPHUYHUX 0a3 JaHHUX, PEKOMEH-
JIOBAaHO BUKOPHCTaHHS 0E3KOIMITOBHUX MPOTpaM CTBOpPEHHs 0i0miorpadiuyHux OMuciB y poMaHChKiil abeTiii, 1o 103B0-
J5i€ aBTOMAaTUYHO CTBOPIOBATH MOCHJIAHHS 32 OJHUM i3 CBITOBHX CTaHIApTiB:

http://www.easybib.com/

http://www.bibme.org/

http://themecraft.net/www/sourceaid.com

Bci crarTi mpoxoAsATh MOABiiHE cllille peleH3yBaHHS.

Crartst noBuHHa OyTH BuBipeHa opdorpadiuno Ta cTuimicTuuHO. Pepakiis 3anuiiae 3a co000 MPaBo BUIIPABICHHS
TEPMIHOJOTIYHUX 1 CTHJIICTHYHUX TOMMUIIOK, YCYHCHHS LIIOCTpalliid, Ki HE MAalTh MPSMOTO BiJIHONIEHHS 0 TEKCTY
CTaTTi; CKOPOYCHHS TEKCTY CTATTI.

CrarTi, HajicllaHl aBTOpaM Ul KOPEKLii, 30kpeMa, Yy pas3i HenpaBUIbHOrO 0()OPMIIEHHS CIIUCKY JiTepaTypH, HE0O-
XIJTHO MOBEPHYTH 70 peaakiii He mizHime 10 qHiB micas oTpuManHs. [[oBepHEHHS CTATTi y OiMbII Mi3HI TEPMiHU 3Mi-
HIOE TIOTIEPEAHIO ATy il HAJXOMKCHHS 3 MOBTOPHOIO PEECTPAIIEIO.
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Marepianu, opopMIICHI 3 TOPYIICHHSIMHI BUMOT 010eTHYHOT €KCIIEPTH3HU, HEKOPEKTHI 3a 3MICTOM, 3 TPYyOUMH CTATHCTHYHH-
MU HOMHJIKAMH, SIKi HE MiJUISraloTh KOPEKIIii, TOBEPTAThHCS aBTopaM. Y pasi BIAMOBH y MyOJiKallii CTarTi aBTopy HajcHiIa-
€ThCSI MOTUBOBAHUH JIUCT. [IpUMipHUK CTATTI 3aJIMIIAETHCS B apXiBi peaKilii B €JIEKTPOHHOMY BUIJISII.

JIOTpUMYIOYHCh €THYHUX HOPM, aBTOP HECe BiAMOBIAANbHICTh 3a Te, IO MOJAHUNE PYKOMUC € OPUTIHATHHO, PaHi-
e He ony0/IiKOBaHOO Mpalelo, 1 He NpecTaBiaeHull A nyOaikanii B iHmi BuAaHHs. Y CIUCKY aBTOPiB epepaxoBaHi
TUIBKH Ti, XTO BIAMOBITHO 10 ETUYHUX HOPM aKageMiqHOI CHITBHOTH MOXYTh BBAXAaTHCS aBTOPAMHU.

Penakuis xypHany 3Qi1HCHIOE pegaryBaHHs Ta MepeKIaJ MOBHOTO TEKCTY CTATTi, pe3loMe Ta PO3LMIMPEHOT0 pe3toMe
s caiity Open Journal Systems (OJS) 3 MoBM opuUTiHally Ha aHIIIHCBKY Ta pOCiIfiCbKY MOBY aHIJIOMOBHUM Ta pPOCIiii-
CbKOMOBHHMM PEJaKTOPOM 3a IHAMBITyaJlbHUM 3aMOBJICHHSIM aBTOPA.

ITos10:keHHSsI PO aBTOPCHKi NpaBa

ABTOpH, SKI IYONIKYIOTHCS y LILOMY XKYpHaJi, HOTOJKYIOTHCS 3 HACTYIIHUMU YMOBAMHU:

1. ABTOpH 3anuUmIaoTh 3a co0O0I0 MPaBO Ha aBTOPCTBO CBOEI pOOOTH Ta MepeJaloTh XKypHATY NpaBo Iepmol myo6ri-
Karii miei podotu Ha ymoax minen3ii Creative Commons Attribution License, KoTpa 103BOJISIE IHIIAM 0C00aM BiJIbHO
PO3MOBCIOIKYBAaTH OTYyOJIiKOBaHY poOOTY 3 000B'S3KOBHM MOCHJIAHHSAM Ha aBTOPIB OpHUTiHAJIBHOI pOoOOTH Ta mepury
nyOJiKkamnito poOOTH y IbOMY KYypHAai.

2. ABTOpM MalOTh IIPaBO YKJIaJaTH caMOCTilHI JOJATKOB Yroqu 11010 HEEKCKIIIO3UBHOTO PO3NOBCIOIKEHHS POOOTH
y TOMY BUIJISAL, B sIKOMY BOHA OyJa ony0IiKoBaHa UM XXKYpHaIOM (HalpUKIIAJ, pO3MillyBaTu poOOTY B €1EKTPOHHOMY
cXoBuUlll ycTaHOBU a00 myOaikyBaTu y ckiaal MoHorpadii), 3a yMoBu 30€peKeHHs IOCUIAHHS Ha Mepuly myOoiKkalio
po0OOTH Y IIbOMY KYpHAJI.

3. IMoniTHKa XypHaJy J03BOJISE i 320X0Uy€ PO3MIIICHHS aBTOpaMu B Mepexi [HTepHeT (HampukIaa, y CXOBHIIAX
ycTaHoB abo Ha 0coOuCTUX BeO-caiiTax) pykonucy poOoTH (MPENpPUHTY) SIK A0 MOJAHHS OI0 PYKOMHUCY 10 peAakiii,
TaK 1 miJ yac foro penakuiiHOTO ONpPaLIOBaHHS, OCKIIBKY 1€ CIPUA€ BUHUKHEHHIO MPOAYKTUBHOI HayKOBOI THCKYCii
Ta MO3UTUBHO IO3HAYA€ThCA HA ONEPATUBHOCTI Ta AMHaMili LUTyBaHHs onyOmikoBanoi po6oru (guB. The Effect of
Open Access).

ABTOpHU CTATTi HECYTh MEPCOHANbHY BIAMOBINANBHICTh 3a PO3KPUTTSA BCiX ()iHAHCOBHX i OCOOMCTHUX BiJHOCHH 3
ypaxyBaHHSAM HMOBIPHOTO KOH(IIKTY iHTEPECIB.

[Tpu momaui cTaTTi BKa3yHThCS:

- JoKepesa HiATPUMKU POOOTH, y T.4. iMEHa CIOHCOPIB, a TAaKOX MOSCHEHHS POJi AaHUX IKepen, SKIIOo Taki €
(cknagaHHS AM3aliHy DOoCHifeHHs, 30ip, aHaui3 1 iHTepIpeTauis AaHUX, CKIaZaHHS 3BITY 1 NIPUHHATTA pillleHHS PO
HoJaHHs MaTepiany ans ny6nikanii) abo 3asBy Ipo Te, 10 AXKepe NiATPUMKU He Oyn0 a60 BOHU He MaJld Takoi ydacTi;

- TOSICHEHHSI XapaKTepy 1 CTyINeHs JOCTYITy aBTOPIB IO Pe3y/IbTaTiB OMyOTiKOBaHHX JOCITIIKEHb, Y T.4., UH € JOCTYII OCTIHHNM.

Tly6nikamifiHa eTwka XXypHaly BiJAMOBiJa€ MOJNOKECHHIO «CIMHI BUMOTH 0 PYKOMHUCIB, IO MPEACTABIAIOTHCS B
OiloMeIUYHI )KypHaAJH, MiArOTOBII Ta peparyBaHHs OioMmenuunux myOmikaiiiiy MixuaapogHoro Komitety Penakropis
Mennunux Xypnanis (International Committee of Medical Journal Editors, ICMJE. Http://www.icmje.org/)

[Micng Buxony HOMEpa XKypHaJly aBTOP CTATTi UM aBTOPCHKUM KOJIEKTUB (IO IEPLUIOMY aBTOPY) OTpUMYeE 1 mpumip-
HUK YaCOIUCY IOLWITOBUM IEPEKA3OM.

EaexkTpoHHa Bepcisi HOMepiB :KypHaJy npeacTaBiieHa Ha oginiiinomy web-caiiri: http://neonatology.bsmu.edu.ua/

Marepianau aas ny6aikanii Ta cynpoBiaHi TOKYMeHTH MoAa0ThcsA Ha opiniiinuii web-caiiT KypHaxy:
http://neonatology.bsmu.edu.ua/
E-mail: neonatology@bsmu.edu.ua

KonrakTHuii TesedoHn BinnoBigaisHoro pearakropa web-caiity ;kypHaay:
+38(050)5606138 I'ogoBaneun Onekciit CepriiioBuy

JlucTyBaHHS 3 NHTAHb BHAABHUYOT TisIIBHOCTI:

KonTakTHa agpeca:

Ipod. T'onosaunens FO. /1.

Kypnan «Heonaronoris, Xipypris Ta HepuHaTajJlbHa MEIULHHAY
bykoBUHCBHKUI ep:KaBHUI MEAUUHUN yHIBEPCUTET

TearpanbHa mioma, 2; M. YepHisui, 58002. Ykpaina

E-mail: neonatology@bsmu.edu.ua

KonrakTHuii Teanedoun: +38 (050) 6189959

MepennnaTuuii inaexc :xkypuaay «HeonaroJorisi, xipyprist Ta nepunatajibHa Mmeguuuna»: 89773.
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MikHapoaHi NpaBu/Ja NUTYBAaHHS Ta MOCUJIAHHS B HAYKOBUX podorax

BAHKYBEP CTHUJIb (VANCOUVER STYLE)
Coepa 3acmocysannn — meduyuna ma Qizuuni Hayxu
LuTyBaHHA B TeKCTI

BankyBep cTib nepeadadyae BUKOPUCTAHHS MMOCUIAHb Y TEKCTI poOOTH 110pa3y, KO BU MUTYETE JIKEPEIO,
Oynp To mapadpas, HuTaTa BCEPEAUHI psaKa yu OJIOKOBA IUTATA.
Ilapagpas. He OepeTbcs B JanKu.

IutaTa BcepeanHui paaka. bepeTbcs B 1anku.

BaokoBa muTaTa (ckiaxaeTbes 3 OUNBIIC, HIK TPHOX PANKIB TEKCTY).
IMomaeThecs B TEKCTI 3 HOBOTO psijika 3 ab3aily, He OepeThCsl B JAINKH.

VY TeKcTi 3 MUTOBAaHOIO iIHPOPMAIi€I0 HEOOXiJHO BKAa3aTH MOPSAIKOBUN HOMEp, KU TaKOX BigoOpa)kaeThCs
y CIIUCKY BHKOPHCTAHUX JKEPEJ.
Mo iBI TpH BapiaHTH MO3HAYCHHS [[UTYBaHb B TEKCTI:

1) nopsaakoBuii HOMep y Kpyriaux ayxkax: (1);
2) NopsAAKOBUII HOMep Yy KBaJApaTHUX AyxkKax: [1];
3) nopaaAKOBHil HAAPAAKOBHI HUPPOBHIl iHgEKC: *.

Skmo mpi3BUIIe aBTOpa MUTOBAaHOI Mpali BKa3zaHO B mapadpasi 9u MUTATI BCEpEeAWHI pAIKA, TO3HAUCHHS
MUTYBAaHHS CTaBUTHCS Opa3y Micis Mpi3BUIIA.

Slkuro npi3BuIe aBTOpa HUTOBAHOI Mpalli He BKa3aHO B mapadpasi 4Yd LHUTATI BCEpEeAMHI psi/iKa, MO3HAYCHHS
UTYBaHHS CTABUTHCS HANMPHUKIHII IUTOBAHOTO TEKCTY MICIs PO3iJIOBUX 3HAKIB.

Hanpuxnao:

VY cBoemy mocrmimxkenHi, JxxoHc (1) cTBepaKyE ...
VY cBoemy mocrimxkenHi, Jxxonuc [1] cTBepmKye ...
VY cBoemy nmocuijkenni, Jxonct

Hanpuknao:

... IPO IO CBIJYUTH HEIIOJaBHE aBCTpaJilichbKe OCTIKEHHS. (2)
a0o0 ... PO IO CBIMYUTH HEI[OJAABHE aBCTPANIHCHKE HOCTIIKCHHS. [2]
ao ... TIPO 10 CBITYNTH HEIIOMAABHE aBCTPATiChKeE IO CITiIKEHHS.2

Skmo mpi3BumIe aBTOpa NUTOBAHOI Mpalli BKa3aHO B TEKCTi OJOKOBOI MUTaTH, IMO3HAYCHHS HUTYBAaHHS CTa-
BUTHCS HANPUKIHIII IUTOBAHOTO TEKCTY MiCJs pO31TOBUX 3HAKIB.

SIKIo JKeperno 3rafy€eTbesl y TEKCTi 3HOBY, HOMY HEOOXiIHO MPHUCBOITH TOW caMuii HOMep.

3a3BU4ail, CTOPIHKOBHI 1HTEpBaN y BHYTPIIIHLO TEKCTOBOMY IOCHJIAHHI HE 3a3HAYa€ThCs, ajie 3a moTpedn
HOro MOXHa BKa3aTH MOPSA 13 HOPSIAKOBUM HOMEPOM.

Hanpuxnao:

VY cBoemy nocmimxensi, Jxxouc (1 ¢3-4) cTBepaxye ...

... OIMH aBTOp OXapaKTepPH3yBaB Ii¢ sK "CIMOHTAHHUN MepeuB CHIbHUX mouyTTiB".(1 ¢23)
... OJITMH aBTOP OXapaKkTepH3yBaB I¢ K "CIIOHTAHHUN MEepeTuB CUIbHUX MOUyTTiB". (2%

[Ipu nuTyBaHHI KIIBKOX J)KEpEes 0JHOYACHO, HEOOX1AHO IepepaxyBaTH KOXKEH HOMED B JYXKKax, yepe3 KoMy
abo Tupe. Y mocuiIaHHI He MOBUHHO OyTH npobiniB Mixk komamu abo Tupe.

Hanpuknao:

Several recent studies [1,5,6,7] have suggested that...
Several recent studies (1,5-7) have suggested that...
Several recent studies 57 have suggested that...

YnopsiiKyBaHHSI CIHCKY BHKOPHCTAHHUX J2Kep el

Cnucok BUKOPUCTAHUX JUKEpEJ pO3MIIlYyeThCs B KiHLI poOOTH Ha okpeMmii cropinui. Bin Hagae indop-
MaIifo, HeoOXiIHy ISl TOTO0, 00 3HAWTH 1 oTpuMaTH OyJb-sIKe IKEepeso, MPOUUTOBAHE B TEKCTI JJOKYMEHTA.
Koxue mxeperno, mpouuToBane B poOOTi, Ma€e 3'IBUTHCS y CIIUCKY BUKOPUCTAHMUX Jpkepeld. Tak camo, KOXeH
3allKC y CIUCKY BUKOPHUCTAHUX JKEepes Mae OyTH 3rajJlaHuM B TEKCTi poOOTH.

HasBa cniucky Bukopuctanux jxepein — [locunanus. 3aronoBok BUPIBHIOETHCS 110 LEHTPY.

Jlxeperna HyMepyIOThCS Ta OPraHi30BYIOThCS B IIEPEJIiKY IMOCHIAHb y HOPSAKY iX 3raJyBaHHS B TEKCTI.

Matepian ony6nikoBaHo 3 BuaaHHA: MeTtoanyHi pekomeHaauii / aBTopu-yknapadi: O. BoxeHko, 0. KopsH, M. ®efopeub ; peakonerisi: B.
C. MawkoBa, O. B. Bocko6onHikoBa-lysesa, A. €. CowunHcbka, O. M. bpyi ; HaykoBo-TexHiyHa 6ibnioteka im. I. |. eHncenka HauioHanbHoro
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IpaBuaa 6idaiorpagiyHoro onucy AJis CNMCKY BUKOPUCTAHUX JKepeJa

Sxmro B myOmikarii 3a3Ha4eHO BiJ OJHOTO JO HISCTH aBTOPiB, Y IMOCHJIAHHI HEOOXITHO MepepaxyBaTH IX
ycix yepes3 KoMy (IHB. OMHC CTATTi 3 )KypHany 1-6 aBTOpIB).

Sxmro aBTOpiB OiNbIIe MIECTH, HECOOXIHO MepepaxyBaTH MIiCTHOX aBTOPIB Yepe3 KOMY Ta BKa3aTH «Ta iH.»
(nuB. omuc ctarTi 3 )KypHasy 7 i OiyibIIe aBTOPiB).

VY nmocunaHHI HEOOXITHO CKOPOUYYBATH YHCIO CTOPIHOK, /€ I[€é MOXJINBO, HAPHUKIAJ, SKIIO LHUTATy PO3-
MileHo Ha cTopiHkax 123-124, To B mocwuiaHHI BKa3yeThes 123-4.

SAxmro B my6mikanii € DOI, To #ioro HeoOxiguo Bka3atu micas URL.

HeoOxigHo ckopouyBaTH HA3BU MICAIIB y JaTaX 3BEpHEHHs/MyOIiKaIil Tomo (BiAMOBITHO 10 MOBHHUX IIpa-
BUJI IIEBHOI KpaiHm).
HaszBu xxypHaniB HeoOXiTHO 3a3HaYaTH CKOpodeHo. [lepenik CKOpoUeHh MOXKHA Hi3HATUCS 3a IO CHIAHHIM:

® anmioMoBHi: http://www.ncbi.nlm.nih.gov/nlmcatalog/journals?
ykpainomoBHi: http://dndims.com/upload/files/DSTU 3582 2013.pdf?

CXEMA

NPUKNAQ

CTaTTa 3 XypHany
(1-6 aBTopiB)

Mpizuwe1 IHigiann1,
MpisBuwe?2 IHidiann2,
Mpizuwed IHidiann3,
MpisBuwe4 lHiviann4,
Mpizuwed IHigiann5s,
Mpi3Buwe6 IHiuianm6.
HasBa cTatTi.

Hasga xypHany.

[ata ny6nikauii;
Homep Tomy(Homep Bunycky):
CTopiHkOBUI iHTepBan.

Petitti DB, Crooks VC, Buckwalter JG, Chiu V. Blood pressure levels before
dementia. Arch Neurol. 2005 Jan 12;62(1):112-6.

Hewmey AIO, Baspus M. Baaumogenctere BbICOKOYACTOTHbIX U
HM3KOYaCTOTHbIX KonebaHui B CUHXPOHU3NPYyeMOM reHepartope. Masectns
BbICWINX y4ebHbix 3aBeaeHui. PagnoanektpoHuka. 2015 AxB 8;58(12):53-61.

CTtaTTa 3 XypHany
(7 i 6inbwe aBTOpIB)

Mpisuwe1 IHiviann1,
Mpi3Buwe?2 IHidiann2,
Mpisuwe3d IHiviann3,
Mpi3Buwe4 lHiviann4,
MpizBuwed IHidiann5s,
Mpi3Buweb IHidiann6, Ta iH.
Hassa cTaTrTi.

HasBa xypHany.

Oata ny6nikauii;

Homep Tomy(Homep Bunycky):
CTopiHKkOBUI iHTepBan.

Hallal AH, Amortegui JD, Jeroukhimov IM, Casillas J, Schulman CI, Manning
RJ, et al. Magnetic resonance cholangiopancreatography accurately detects
common bile duct stones in resolving gallstone pancreatitis. J Am Coll Surg.
2005 Jun 12;200(6):869- 75.

BatypuH CA, ObsvyeHko HX, JloxkiH PH, InbvyeHko AC, Kyp’aTta J14, Wywmko BT, Ta
iH. Po3pobka maTemaTM4yHOi Mogeni BigknagaHHsa caxi y dinbTpi BianpauboBaHMX
rasis aBTomobinsa. BicHuk XXOTY. Cep.: TexH. Hayku. 2013 pyn 18;4(67):75-9.

Baturyn SA, Diachenko NKh, Lozhkin RN, lichenko AS, Kuriata LD, Shumko VH,
et al. Rozrobka matematychnoi modeli vidkladannia sazhi u filtri vidpratsovanykh
haziv avtomobilia. Visnyk ZhDTU. Ser.: Tekhn. Nauky. 2013 Hrud 18; 4(67):75-9.

CratTa 3 XypHany (oHnanH)

npissuwe IHigianu.

HasBa cTaTTi.

HasBa xypHany [IHTepHeT].
Hata ny6nikauii [daTta yutyBaH-
HA];

Homep Tomy(Homep Bunycky):
CTopiHkOBUN iHTepBan.
OoctynHo: URL DOI

Stockhausen L, Turale S. An explorative study of Australian nursing scholars and
contemporary scholarship. J Nurs Scholarsh [Internet]. 2011 Mar [cited 2013 Feb
19];43(1):89-96. Available from: http://search.proquest.com.ezproxy.lib.monash.
edu. au/docview/858241255

Mununko MM, Mopo3sos [B. MNopiBHANbHWI aHani3
cxem KMOIT cymaTtopis Ha 10 TpaH3ucTopax. M3B.
By30B. Pagnoan. [IHTepHeT]. 2014 Bep [unToBaHO
2016 Ciy 22];57(9):42-54.

DoctynHo: http://radio.kpi.ua/article/view

Kanneganti P, Harris JD, Brophy RH, Carey JL, Lattermann C, Flanigan DC. The
effect of smoking on ligament and cartilage surgery in the knee. Am J Sports Med
[Internet]. 2012 Dec [cited 2013 Feb 19];40(12):2872-8. Available from: http://ajs.
sagepub.com/content/40/12/2872 DOI: 10.1177/0363546512458223

Monbwukos KO, JlaBpyT OO. MaTemaTtnyHa Mmofenb npouecy obMiHy iHopmaui-
eto. Cuctemmn o6pobku iHdopmadii [IHTepHeT]. 2007 [umToBaHo 2016 Ciy
20];1(13):82-3. JocTynHo:

http://sit.nuou.org.ua/article/view/39029 DOI 10.1109/25.966585

KHura

MpisBuwe IHigianu.
HasBa kHuru.

Homep BugaHHs™.

Micue BngaHHS:
BupaBeub; Pik BuOaaHHS.
KinbKicTb CTOpPiHOK.

*SKLWO He neplue

Carlson BM. Human embryology and developmental biology. 4th ed. St. Louis:
Mosby; 2009. 541 p.

BeHTuenb EC. Cuctemun o6pob6kn iHdopmauii. Kuis: MonitexHika; 1992. 552 c.

Venttsel ES. Systemy obrobky informatsii. Kyiv: Politekhnika; 1992. 552 s.

MaTepian ony6nikoBaHo 3 BuAaHHA: MeToauyHi pekomeHaauii / aBTopu-yknapadi: O. BoxeHko, KO. KopsH, M. ®enopeub ; peakoneris: B.

C. Mawkoa, O. B. BockobonHikoBa-l'ysesa, A. €. CowunHcbka, O. M. bpy# ;
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TeXHiYHoro yHiBepcuteTy YkpaiHn « KWiBCbKMIn NONiTeXHIYHWMI IHCTUTYT iMeHi Irops Cikopcbkoro» ; YkpaiHcbka 6ibniotedyHa acouiauis. — Knis : YBA,
2016. — EnekTpoH. Bua. — 1 enektpoH. ont. Anck (CD-ROM). — 117 c. — ISBN 978-966-97569-2-3.

193



MpisBuwe pepaktopa IHigianw,

pepakTop.

O'Campo P, Dunn JR, editors. Rethinking social epidemiology: towards a science
of change.

3 HasBa kHuru. Dordrecht: Springer; 2012. 348 p.
o J Homep BugaHHs*.
3 g Micue BngaHHs: Bupaseub; [epacumoB BM, pegaktop. |HTenekTyanbHi cucteMu NigTPUMKU pilleHb MEHeLX-
x 9 Pik BugaHHs. meHTy. JIbBiB: MAKHC;2005. 119 C.
© KinbkicTb CTOpiHOK.
*AKLWO He neple
= MpisBuwe IHidianu. Speroff L, Fritz MA. Clinical gynecologic endocrinology and infertility. 7th ed.
s HasBa KHuru. Philadelphia: Lippincott Williams & Wilkins; 2005. Chapter 29, Endometriosis;
X Homep BuaaHHS. p. 1103-33.
g Micue BngaHHa: BugaBeub;
= Pik BupaHHs. Wyminin OP, pepakTtop. bowosuin ctatyt CyxonyTHux Bincek. Kuis: KCB 3CY;
S Homep posginy, Hassa posginy;|2010. YactuHa 2, batanbnoH, poTta; c. 172-184.
T CTOPIHKOBWW iHTEPBaN po3ainy.
Mpissuwwe IHidianu. Schiraldi GR. Post-traumatic stress disorder sourcebook: a guide to healing,
®© HasBa Beb-cTopiHkM [IHTepHeT]. |recovery, and growth [Internet]. New York: McGraw-Hill; 2000 [cited 2006 Nov 6].
I © Micue BuaaHHA: CnoHcop Beb6-|446 p. Available from: http://books.mcgraw- hill.com/ getbook.php?isbn=007139
S = canTa/Bupaselpb; 3722&template=#toc DOI: 10.1036/0737302658
£ z Pik BuaaHHs [gaTa uuTyBaHHS].
8 KinbKicTb CTOPiHOK. HaxHo Il. IcTopis gepxaBu i npaBa: HaB4. NocibH. ans ctya. BH3 [IHTepHeT]. Kunis:
w HoctynHo: URL DOI: Llyn; 2013 [uuToBaHo 2016 Ciy 20]; 658 c. [loctynHo: http://culonline.com.ua/
index.php?newsid=820
Mpissuwe IHiLianu. O’BRIEN KA. THE PHILOSOPHICAL AND EMPIRICAL INTERSECTIONS OF CHINESE
HasBa po6oTu [Tun po6oTu]. MEDICINE AND WESTERN MEDICINE [DISSERTATION]. MELBOURNE, AU; MONASH
-z Micue BuaaHHs: UNIVERSITY; 2006. 439 P.
8% YcTtaHoBa, B fKil HagpyKkoBaHO
g_ ';-). po6oTy; LWWBAYKA MT. BIIACTUBOCTI PO3B'SI3KIB CTOXACTUYHUX OUGEPEHLIANIBHO-OYHKLIO-
Q0o Pik BugaHHs. HAJIbHUX PIBHSAAHb 3 HECKIHUEHHOIO MICASAAIEIO [AUCEPTALIA]. YEPHIBLI: YEPHIB.
° B KinbkicTb CTOpiHOK. HAL. YH-T; 2014. 68 c.
m O
<8 SHVACHKA MT. VLASTYVISTI ROZVIAZKIV SKHOLASTYCHNYKH DYFERENTSIALNO-
FUNKTSIONALNYKH RIVNIAN Z NESKINCHENOIU PISLIADIIEIU [DYSERTATSIIA].
CHERNIVTSI: CHERNIV. NATS. UN-T; 2014. 68 s.
T MpisBuwe IHidiann. Hasea po-|Bianchi M. Multiscale fabrication of functional materials for regenerative medicine
S 60Tn [TMn po6oTtu B IHTepHerTi]. | [dissertation on the internet]. Bologna, IT: University of Bologna; 2011. [cited
-G Micue BupgaHHsa: BupaBeub; Pik|2012 Dec 07]. Available
gg BuAaaHHA. [untoBaHo faral. from: http://ezproxy.lib.monash.edu.au/login?url=ht tp://dx.doi.org/10.1007/978-
3.5 HoctynHo: URL DOI: 3-642-22881-0
o 0
%E [MyctoBa MT. AHaniTU4yHi Ta cTaTUCTMYHI MoAeni OLUiHIOBAHHSA MOKAa3HUKIB edek-
& 9 TUBHOCTI dyHKUiOHYyBaHHSA call-ueHTpiB [AncepTauia B IHTepHeTi]. YepHiBui: Yep-
<= HiB. Hay. yH-T; 2014. [umToBaHo 2016 Ciy 20] OJocTtynHo: http://www.disslib.org/
;[ analitychni-ta-statystychni- modeli-otsinjuvannja-pokaznykiv-efektyvnosti.html
T
= Mpi3Buwe IHiuianu. Hasea mate- | Grassby AJ. Health care in the multi-cultural society. In: Walpole R, editor. Rural
®© piany. B: Tlpi3Buwe pepaktopa|Health. Proceedings of the Rural Health Conference of the Royal Australian
3 IHiuianu, pepaktop. HasBa Bu-|College of General Practioners; 1978; Melbourne.
E AaHHsA. Martepianu koHdepeH- | Melbourne, AU: The Royal Australian College of Practioners; 1979. p. 49-50.
Q uii Hasea; [ata koHdepeHLUil;
55 Micue koHdepeHuii. Micue Bu-|Abpamos [JO, ®iHaHcOBIi MexaHi3amu 3abeanedyeHHs peanisauii noptdento iHHoBa-
— o haHHa: BugaBeub; Pik BugaHHs. | uinHmx npoekTiB nignpuemcts Ykpaiun. B: Pegbko OB, pepakTop.
3§ = CTOPiIHKOBWI iHTepBan. Matepianu VI Bceykp. Hayk.-npakT. koHd. Cy4acHi nigxoau Ao ynpasmiHHA nig-
z g npuemctBoMm; 2015 KBit 15-17; Kui. Kuis: HTYY «KTlll»; 2015, c. 15-20.
Qo abo
g.% Harris AH, editor. Economics and health. Proceedings of the 19th Australian
Ih MpisBuwe pepaktopa IHidianu,|Conference of Health Economists; 1997 Sep 13-14; Sydney, AU. Kensington
x © pepaktop(n). Hassa BuaaHHsA.|(AU): School of Health Services Management, University of New South Wales;
= Hassa maTepianis koHepeHuii; | 1998.
.g [aTta koHdepeHuii; Micue KOH-
o depeHuii. Micue BuaaHHsA: Bu-|Oy6poska ®J1, pepaktop. Matepianu VIII International Conference on Antenna
g Aaseub; Pik BuaaHHs. Theory and Techniques (ICATT); 2012 Tpas 10-12; Xapkis, Xapki: Xapk. Hau.

YH-T pagioenektp.; 2012.

MaTtepian ony6nikoBaHo 3 BuaaHHa: MetoanyHi pekomeHgauii / aBTtopu-yknagadi: O. boxenko, 0. KopsiH, M. ®egopeub ; pegkonerisa: B.
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MaTtepianu koHdepeHLUill (eNeKTPOHHI):

Mpi3Buwe IHigianu.

Hassa maTtepiany.

B: HasBa koHdepeHuii [IHTep-
HeT]; [laTa KoOHdepeHUuiT;

Micue koHdepeHLuii.

Micue  BuaaHHSN: Bupoaseub;
[Oata BugaHHsa [untoBaHo [artal;
CTopiHKOBUIA iHTEepBan.
OoctynHo: URL a6o Hasea B[.
abo

MpisBuwe pepaktopa IHigiann,
pegakTop.

HasBa BupaHHs [IHTepHeT].
MaTepianun koHdepeHuii

HasBa; [OaTta koHdepeHuii; Mic-
e KoHdepeHLUii.

Micue BupaHHsa: Bupaseub; [umn-
ToBaHo [aral.

OoctynHo: URL a6o Hasea B[.

Murphy KA. Safe at heart: an empowerment approach to relationship abuse
prevention. In: Connecting Research and Practice in Relationships [Internet];
2009 Nov 7-8; QUT Kelvin Grove Campus, AU. Melbourne (AU): Australian
Psychological Society; 2009 [cited 2012 Dec 18]; p. 28-34.

Available from: http://search.informit.com.au/documentSummary;
dn=203435761811048;res=IELHEA

AbpamoB [O. ®diHaHCOBI MexaHi3aMu 3abe3neyeHHs peanisauii nopTgento iHHO-
BaUiHMX nNpoekTiB niagnpuemcts Ykpainn. B: Martepianu VI Bceykp. HayK.-npakT.
kKoH. CyyacHi nigxoau fo ynpaeniHHg nignpuemctoM [IHTepHeT]; 2015 KBiT 15-
17; KuiB.

Knie: HTYY «KMlI»; 2015 [untoBaHo 2016 Ciy 20]; c.

15-20.

DocTtynHo: http://sit.nuou.org.ua/article/view/3721 0

Bashook PG, Miller SH, Parboosingh J, Horowitz SD, editors. Credentialing
physician specialists: a world perspective [Internet]. Proceedings; 2000 Jun
8-10; Chicago. Evanston (IL): American Board of Medical Specialties, Research
and Education Foundation; [cited 2006 Nov 3]. 221 p. Available from: http://www.
abms.org/publications.asp

Oy6poska ®J1, pegaktop. Matepianu VIl International Conference on Antenna
Theory and Techniques (ICATT) [IHTepHeT]; 2012 TpaB 10-12; XapkiB, XapkiB:
Xapk. Hauy. yH-T pagioenekTp.; [umToBaHo 2016 Ciy 20]; 112 c. JocTynHo: http://
icatt.org.ua/proc/

MpisBuwe IHiuiann abo Hassa

Diabetes Australia. Diabetes globally [Internet]. Canberra ACT: Diabetes

EAN
s g opraHisauii. Australia; 2012 [updated 2012 June 15; cited 2012 Nov 5]. Available from: http://
z 2 g HasBa cTopiHku [IHTepHeT]. www.diabetesaustralia.com.au/en/ Understanding-Diabetes/Diabetes-Globally/
<3 35 Micue BngaHHa: Bugaseub; daTta
z 8% abo pik BUAaHHA BupasHuya cnyx6a YPAH. HaykoBa nepioguka Ykpaiuu [IlHTepHeT]. Knis: Bupgas-
5 & | [oHoBneHo daTta; umutoBaHo [aTtal. | Hnya cnyxb6a YPAH; 2013 [oHoBneHo 2016 Ciy 10; umtoBaHo 2016 Ciy 20]. Jo-
HoctynHo: URL cTtynHo: http://journals.uran.ua/
= Mpissuwwe IHivianu. Rowe IL, Carson NE. Medical manpower in Victoria. East Bentleigh (AU): Monash
E HasBa 3BiTY. University, Department of Community Practice; 1981. 35 p. Report Ne: 4.
@ 2 - |Micue BugaHHs:
f:’[ E % |Bupaseus; Henin €H. BucokoBunbipHi pe3oHaHCHO-TYHenbHi KpucTanonodibHi npucTpoi 06-
eI % [OaTta BugaHHs. pobku curHanis. Kuis: HTYY "KMI"; 2011. 119 c. /6 Ne2332-n.
>3 |KinbkicTb CTOPIHOK.
; Howmep 3BiTY. Nelin YeN. Vysokovyribni rezonansno-tunelni krystalopodibni prystroi obrobky
+ syhnaliv. Kyiv: NTUU "KPI"; 2011. 119 s. D/b Ne2332-p.
T |Mpissuwe Ixidianu. Li Z, Zeki R, Hilder L, Sullivan EA. Australia's mothers and babies 2010 [Internet].
© é = HasBa 3BiTy [IHTepHeT]. Canberra (AU): AIHW; 2012 [cited 2012 Dec 18]. 132 p. Cat. No.: PER 57.
r @ c  |Micue BuaaHHs: Available from: http://aihw.gov.au/publication- detail/?id=60129542376
g ) BupaBeulb;
g7 < [Oata BugaHHsa [untoBaHo [ata).|HeniH €H. BucokoBubGipHi pe3oHaHCHO-TYHenbHi kpuctanonogidHi npuctpoi o6-
S % 5 |KinbkicTb cTOpiHOK. po6kun curHanie [IHTepHeT]. Kuis: HTYY "KMI"; 2011 [unToBaHo 2016 Ciy 20]. 119
28 |Homep 3BiTy. c. [1/6 Ne2332-n. [loctynHo: http://ela.kpi.ua/handle/123456789/4753
2 | OoctynHo: URL DOI
MpisBuwe BuHaxigHuka IHiyiann, | Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee. Flexible endoscopic
BUHaxXigHWK; grasping and cutting device and positioning tool assembly. United States patent
HasBa naTteHTOBRacHuka, 20020103498. 2002 Aug 1.
naTeHTOBMACHUK.
HasBa BuHaxogy. myxoB O3, Xapxota I'l, Aryposa IB, lNpoxopoBa Cl, BuHaxigHukn; JoOHeLbKui
£ Homep nateHTy*. 6oTtaHiyHun cag HAH Ykpainu, nateHToBnacHuk. Cnoci6 BukopuctaHHs ranodi-
g OaTa ny6nikauii. TiB Ana geMiHepanisauii egadoToniB TeXHOreHHUX 3emenb. lMaTteHT YkpaiHu Ne
C 83384. 2013 Bep 10.

*BKasaTtu kpaiHy

Hlukhov OZ, Kharkhota HI, Ahurova IV, Prokhorova Sl, vynakhidnyky; Donetsky
botanichny sad NAN Ukrainy, patentovlasnyk. Sposib vykorystannia halofitiv dlia
demineralizatsii edafotopiv tekhnohennykh zemel. Patent Ukainy Ne 83384.
2013 Ver 10.
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