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Pe3rome

Y emammi npedcmasneno komniekcruil 02180 HACIIOKI8 NCUXOEMOYILIHO20 cmpecy, N08 SI3AH020 3 IlICLKOBOIO d2peciclo, Ha
BACTMHUX JICIHOK, NOPOOLIb MA HOBOHAPOOIICEHUX.

Ananizyemucs 6naue cmpycy Ha 20pMOHANbHUL OANANC 8A2IMHOT AHCIHKU, HA UMOBIPHICTIbL NEPeOYacHUX No102I6, MALy MAacy npu
HapoOiceHni ma 6aou po3eumxy. Po3kpumo nelponcuxonociymi mexaunizmu, AKi cmarome npudunolo yux gernomenis. Ocoonusa
yeaza npudiiacmucs 6NIUBY 6OEHHO20 CHIPECY HA 83AEMOOTI0 MidIC MaAmip 10 Ma HOBOHAPOOICEHUM A MONCTUGUM HE2AMUBHUM
nacnioxam ona oimei. Cmamms 6KA04AE 02750 NPOMOKONIE MA NPOPAM, CHPAMOBAHUX HA 3MEHULEHHS He2AMUBHO20 GNIUGY
cmpecy, a maxkoxc npedcmasisne pekomeHoayii 0na mamepie ma meouynux ¢axisyie. Mema meopemuuno2o 00CniOHceH s
nonsieae y no2iubIeHoOMy pO3YMIHHI Yux NUMAaHb i3 HACHYNHUM ROTINUWEHHAM NPAKMUYHO20 NIOX00Y 00 NIOMPUMKU 6ALIMHUX
ma nopoodiny y eunadkax ilicbkosoi azpecii. L{e 0onomodice po3pobumu HayKo8o oOIpYHMOSaHi cmpameeii ma npoepamu 01
3MEHUEeHHSl He2AMUBHUX HACTIOKI8 cmpecy ma niosuuyeHHs skocmi scumms mamepie ma oimetl. Kpim moeo, cmamms mae
Ha memi niokpecaumu aKmyaibHicmy yici npodremu 015 cucmemu 0XOpOoHU NCUXIUHO20 300p06 i 6 YKpaini ma npusepuymu
y6azy wo0o HeoOXiOHOCI NOOANLULUX OOCTIONCEHD MA PO3BUMKY epeKmUGHUX cmpamezil NiOMPUMKY 8A2IMHUX JHCIHOK ma
HOBOHAPOOIICEHUX Y KOHMEKCMI BICLKO8020 KOHPNIKNTY.

Knrouoei cnosa: sazimnicme, siticokosuti cmpec; ncuxoemoyitinuii cmpec, opooilis; HOBOHAPOOICEHI.

Bctyn y TOJANbBIIi POKH JKHUTTS, a TAKOXK, HA CTAaH 3OPOB’ S Ta
V cBiTi, ¢ BifiCbKOBI KOH(IIIKTH CTAOTh BCE OIIBIIT rapMOHIHHMI PO3BUTOK HOBOHAPOKEHUX JiTEH.
MOIIMPEHNMH, BIIIUB IICHXOEMOLIIHHOTO CTpecy Ha Ba- IMonepeHi cIOCTEPEKEHHSA CBiI9aTh PO BUCOKHH pi-
TiTHHX Ta HOPOMiNL HaOyBac 0COONMBOIO 3HaUeHHs. Taka BEHb CTPECY Ta IICUXIYHHUX MPOOJIEM cepesl BariTHUX Ki-
Ha/IMipHA TICUXOJIOT19HA HAaIPyTa MOYKE MaTH CePHO3Hi Ha- HOK, 110 epeOyBaiy y 30Hi BoeHHOi arpecii. Hanpuknan,
CITiIKW HE TUTBKH JUTA MaTepi, aje i [UIT HOBOHAPOIKCHOT JOCIIiDKEHHS, IPOBEEH] B YKpaiHi, OKa3aH, IO MOHa
nutuHd. JKiHKY, SKI IepeKUBAIOTH BIICHKOBY arpeciro mij HOIOBHMHA BAariTHUX JKiHOK y 30Hi KOH(IIIKTY MaloTh 03-
4ac BariTHOCTIi, MOXKYTh CTUKHYTHCS 3 0COOTHBO BUCOKAM HAKH MOCTTPaBMATUYHOIO CTpecoBoro posnany (IITCP)
piBHEM CTpecy, 10 MOKE MaTH 3HAYHHIA BIUTMB Ha CTaH iX- Ta IHINX IICUXIYHUX TpoOeM. BaritHicTh, momoru Ta mic-
HBOTO 3I0POB’SI Ta 37I0POB’SI JTITEH. JISITOJIOTOBHH TIEPi0J] € KPUTHYHUMH LIOJI0 3a0€3MeUeHHS
s cucTeMu OXOpPOHM 3/10pPOB’ Sl HAraJlbHUMU € IH- aJIcKBaTHOI MiATPHMKH Ta JOIVIAMY JUISl JKIiHOK, SIKi Iepe-
TaHHS BIUIMBY CTPECY IiJ 4ac BifHU Ha TOPMOHAIBHUN ’KHBAIOTh BiiiHY, 10 € 0COOIMBO BakIMBUM [1].
GayaHc y BariTHUX XKIHOK, Ha PO3BUTOK IUIOY, 30KpeMa 3a- VKpaiHChbKa CHCTEMa OXOPOHH TICHXIYHOTO 3/10POB S
TPUMKY BHYTPIITHEOYTPOGHOTO PO3BHUTKY, Ha (POPMYBAHHSI MTOBHHHA OYTH TOTOBOIO BiIIOBIaTH HAa BUKJIHKH 9acy Ta
BaJI BHYTPIIIHIX OPTaHiB i CHCTEM Ta BUCOKY HMOBIpHICTh 3a0e3mevyBaTh HaJeXKHy MiATPUMKY Ta JOIOMOTY BariT-
nepexyacHux monoris. OcoOnuBoi yBaru norpedye Bu- HUM JKIHKaM Ta HOPOALLIAM I1iJ| 4ac BOEHHOI arpecii. Lle
BUEHHS HEHPOIICUXOJIOIYHIX MEXaHI3MiB BIJIUBY CTPECY nepezbadae 3a6e3ne4eHHs JOCTYILy 10 MEAMYHHX Ta [ICH-
ITi]] 9ac BOEHHOTO CTaHy Ha BariTHHUX, B3AEMOJIII0 MaTepi XOIIOTiYHHUX IIOCITYT, PO3BHTOK CIEIiali30BaHUX MIPOrpam
Ta HOBOHAPOIKEHOTO, a TAKOXK HACIIIKH CTPECy IS MO- TISL SHYDKEHHS CTPECY Ta T ATPUMKH IICHXIIHOTO 3/10POB s,
CTHATAIIbHOI aJamnTallii HOBOHAPOKCHHX. HaBYaHHS MEIMYHUX TPAIliBHUKIB MO0 BIUIHBY CTPECY
AXTYanbHICTh TEMH IICHXIYHOTO 3I0POB’ S BariTHUX, Ha BariTHUX Ta HOBOHAPOKEHHX, a TAKOXK 3a0€3TMEUCHHS
MOPOJIiIb | HOBOHAPOIKEHUX IITEH T yac BiftHM JUIst KOOPIUHALIT MK PI3HIMH CEKTOpaMH CHCTEMH OXOPOHU
YKpaTHCHKOI CHCTEMHU OXOPOHH HE MOXE OyTH MEpeoIlri- 310poB’s. OTxe, 3 ypaxyBaHHAM aKTyaJlbHOCTI TEMH,
HeHa. YKpaiHa [epeKuBa€e CKIIaIH1 epio BOEHHOTO KOH- BAXJIMBO MPOBOJUTH JOIATKOBI JOCIIUKEHHS, CIIPAMO-
(IiKTY, 10 MPU3BEIIO JI0 3HAYHUX CTPECOBUX BHCHAXKEHD BaHi Ha OIIHKY €(pEeKTUBHOCTI IPOTrpaM Ta CTPATETil s
YCBOTO HACEJIEHHSI, 30KpeMa 3a3HaYE€HUX I'PyN YKPaiHChKOL 3MEHLIEHHS BIUIMBY BOEHHOTIO CTPECY Ha BariTHUX KIHOK
momynsii. i HaBaHTa)XCHHS MOXYTh MaTH JIOBTOTPHBA- Ta HOBOHAPO/DKEHUX. Lle lomoMoske po3poOUTH HayKOBO
T HETaTUBHUM BIUTUB Ha MICHXIYHE Ta (hi3WIHE 3M0POB’s OOrpyHTOBaHI MiAXOAM 10 MCHXOJIOTTYHOI HiATPUMKH Ta
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JIOTIOMOTH, @ TaKOX TOKPALIUTH CUCTEMY OXOPOHH IICH-
XI9HOTO 3710pOB’sl B YKpaiHi 3 ypaxyBaHHIM cIiennpiaHIX
oTped MUIBOBUX TPYIIL.

MeTa. IIpoananizyBaTu BILUIUB MCHXOEMOI[IHHOTO
CTpecy Ha CTaH BariTHUX Ta MOPOALIb IiJl Yac BOEHHOT
arpecii Ta #oro HacJiAKIiB JJISi HOBOHAPOIKEHHUX
1 3aMPONOHYBATH [IUISIXU BUPIIICHHS BUSBICHHUX ITPOOIIEM.

MaTepian Ta meToau AocnigKeHHs

JocmimkeHHs MTPOBOAMIIIICSA Ha 0a3i aKyIIepCchKOTo
cranionapy 1V «lHCTHTYT nemiaTpii, aKkymepcTBa i TiHEeKo-
norii imeHi akagemika O. M. JIyx’ssHoBoi HAMH Ykpaian»
BiJl TIOYaTKy IOBHOMACIITAaOHOTO BTOPTHEHHS POCIHCHKOT
(demepanii 24 motoro 2022 poxy mo motoro 2023 poxy.

[lixg ciocTepeskeHHAM 3HAXOAIIIOCS 33 BariTHI )KiHKH
3 oKynmoBaHUX Teputopiit KuiBcrkoi obmacti Ta ix HO-
BOHapokeHi aitu. [1ix gac mpoBeneHHS AOCIiHKSHHS
BHKOPHCTOBYBAJIUCS TICHXO-AiarHOCTUYHI (TECTH, OIHUTY-
BaJILHUKH ), aHAJIITUYHI Ta CTAaTHCTUYIHI MeTonu. OCHOBHI
3aBIaHHS JOCTIHKEHHS BKITIOYaN aHaJIi3 TOPMOHAIEHOTO
OanmaHCy, meperyacHuX TOJIOTiB, MaJ0i MAacCH IPH HapOI-
JKeHHI, BaJl pO3BUTKY, HEUPOIICHXOJIOTIYHINX MEXaHi3MiB
cTpecy, B3aeMoJii M’k MaTip’10 Ta HOBOHAPOIKCHHM,
a TaKOXX PO3IVISL] IPOTOKOJIB Ta MPOTPaM JUIsl 3HIDKSHHS
BIUIMBY CTPECY Ha JaHy LiJIbOBY TPYILY.

HeBupiweHi nnTaHHA. Y gociiakKeHHI MU
3BEPTAEMO yBAry Ha JIeKijibKa HaraJbHUX MpoOIeM, sKi
BapTO BpaxyBaTH:

1. MacmrTabHiCcTb TOCTIKeHB. X04a iCHYIOTh JesKi
JIOCITI/KEHHSI, 10 30CePE/DKYIOThCS HA BIUTUBI BOEHHOTO
CTpeCy Ha BariTHICTh T4 HOBOHAPOKEHUX, BOHH HE 0XO-
IUTIOFOTH BCi acmekTH i€l mpoomemu. [ToTpioHi Oinpm

MactITaOHi JIOCIIDKEHHS, SIKI pO3IIIAI0Th pi3Hi pakTopu
CTpecy, BKIIFOYaI0uH COIiajbHi, CKOHOMIUHI Ta KYJIBTypHI
ACTICKTH.

2. loBrotpuBaii Hachiaku. [CHYrO9i TOCIIKCHHS 3a-
3BHYAl CIIpsIMOBaHI Ha OLIHKY BIUIMBY CTPECY Ha Barit-
HICTB Ta TIOPOIIJUTIO, aJIe MEHII YBark MPUALIIETHCS JI0B-
TOTPUBAJIMM HACIIIIKaM JUISl AUTHHH Y TIOAAJIBIIOMY KHUTTI.
JocmiukeHns, sKi MpoCIIiIKOBYIOTh PO3BUTOK Ta CTaH 3710~
POB’sl ANTHHY TPOTSITOM POKIB TICJISt HAPOHKEHHSL, JTOTIOMO-
JKYTb Kpallle po3yMiTH BIUIUB CTPECY Ha PO3BUTOK TUTHHU.

3. EcbexTHBHICTD iHTEpBEHIIHHUX MporpaM. Xoda Jie-
SIK1 ITPOTOKOJIM Ta MPOTPaMH PO3POOJICHI AJIsl 3SMEHIIICHHS
CTpeCy y BariTHHUX JKiHOK, MOTPiOHO TOIAaTKOBE OCIHTi-
JOKEHHSI, I00 OIIHUTH 1X e(DeKTUBHICTP Ta BIUIUB HA CTaH
BariTHUX Ta HOBOHAapOKeHUX. [10oTpiOHI BUBaXCHI J0-
CHIKEHHS, {00 BU3HAYMTH OINTUMAJILHI I1IX0AH 0 ITijI-
TPHUMKH Ta IHTEPBEHIIiil B yMOBaX BOEHHOTO KOH(QIIIKTY.

4. KonrekcryanbsHi pakropr. KoHTEKCT BO€HHOI arpecii
MOKE BIZIPI3HATHUCS B PI3HUX perioHax ta kpainax. Bpaxy-
BaHHSI KOHTEKCTYaJbHUX (PAKTOPIB, TAKHUX SIK KYJIBTYpHI,
COIiaNbHI Ta €KOHOMIYHI, € BaXKIIUBAM aCIEKTOM JOCITi-
JDKCHHS BIUTHBY CTPECY Ha BariTHICTh Ta HOBOHAPOJDKCHHUX.

Po3B’s13aHHS IMX HEBUPIICHNX ITPOOIEM BUMarae mno-
JAJBIIOTO JOCIIHKEHHS, CIIBIPAIl MiXK HAyKOBIIMH Ta
TIPAKTUKAMH, a TAKOXK 301TBIICHHS YBard JI0 1i€l mpoOneMu
y HaIllOHAJBHUX Ta IOOATBHUX MPOTpamMax 3710pOB’sl.

Pe3ynkTaTy gocnigkeHHA Ta iX 0GroBOpeHHs.

Bu3zHadueHHs BIUIUBY CTpeCy Ha MOPOAILIIO YacToO
BKJIIOUAE O3V Pi3UYHUX, eMOIIMHUX Ta MOBEAIHKO-
BUX cuMnToMiB [2]. BpaxoByrouw, 110 BiZINOBI(b HA CTPEC
MO)ke OyTH 1HAMBIyallbHOIO, HACTYITHI KPUTEPIl MOXKYTh
OyTH BUKOPHCTaHI JJIsl IIarHOCTHKU. J{aHi mpeacTaBieHo
B Tabmui 1.

Tabnuus 1

CUMNTOMM Ta XapaKTep peakuii, o BUHUKaKOTb Mig Yac cTpecy

OCHOBHi cumnTOoMM

XapakTtepuctuka

®Di3nYHi cumnTomu

CTpec Moxe BUKNMKaTK i3UYHI peakLii, Taki sik ronoBHUI Ginb, 3MiHU aneTuTy,
NigBULLIEHHS KPOB’SAHOTO TUCKY, NPpOGnemMu 3i CHOM, 3HWXXEHHS eHeprito Ta iHwe. Ll
CUMMTOMU MOXYTb BYTU NOKa3HMKaMUN BUCOKOTO PiBHSI CTPECY.

EmouinHi cumntommn

CTpec Moxe BUKMIMKATU Pi3Hi eMOLLIHI peakLil, BKIHoYak4m NovyTTS NPUrHiYeHOCTI,
PO34paTOBAHOCTI, NEPEXMBAHHSA, TpuBOrn abo genpecii.

[NoBeaiHKOBI CUMMTOMM

3MiHM B noBeAiHLi, Taki Sk 30y4KEHICTb, BiACYTHICTb eHTYy3ia3My, He34aTHICTb
30cepeaunTucs, arpecis abo BiguyTTa NepeBTOMU MOXYTb OyTU MOKa3HMKaMu
BMCOKOIO PiBHSI CTPECY.

3MmiHM B couianbHin B3aemogii

3MiHK y BiQHOCWHAX 3 OPY3AMU | POAMHOO, BiAYyTTs CAMOTHOCTI ab0 Bifuy>KEHHS,
npo6nemu 3i BCTAaHOBINEHHSIM 3B’s13Ky 3 HOBOHAPOAXKEHNM — BCE Lie MOXYTb OyTu
03HaKuM BMCOKOTO PiBHS CTpecy.

CreundiyHi nCMXonorivHi
posnagu

[MocTTpaBMaTUYHWIA CTPECOBUI po3nag, rocTpui CTPecoBuUii posnag,
noctnopransHa genpecis abo Tpueana TpuBora TakoX MOXYTb OyTv BUSBIEHI
y nopoginni nig BNivBOM BUCOKOIO PiBHSA CTpecy.

BaxnuBo 3a3HaunTH, 110 HAIBHICTH OJHOTO abo0 JIe-
KIUTBKOX 3 ITUX CHMITOMIB HE 000B’SI3KOBO BKa3ye Ha BH-
COKHH piBeHB cTpecy. OCKITBKH Ii CAMITOMH MOXYTh
OyTH TIOB’s3aHi 3 IHITUMHU CTaHAMU 3/I0POB’ S, BaKIHUBO
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3BEPHYTHCS A0 PO(eciitHOr0 MEANIHOTO MPAIliBHUKA IS
OTpPHMaHHS TOYHOTO fiarHo3y [3].

Crpec y BariTHAX KIHOK MOKE BIUTHBAaTH Ha PO3BUTOK
IJI0/1a Yepe3 HU3Ky HEeWPOCHIOKPUHHNX MeXaHi3MiB [4].
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3araibHO BiZIOMO, IIIO CTPECOBA BiJMOBI/Ib BKIIIOYAE aK-
THUBIi3aMiio rinoragamo-rinodizapro-naanupkosoi (I'TH)
CHCTeMH 1 30UIbIIICHHS PIBHIB TOPMOHIB CTpECY, 30KpeMa
koptu3oiy. Komu xinka BimuyBae ctpec, ['TH cucrema
aKTHBI3yeThes. [imoTanamMmyc B MO3Ky BHPOOJIsie TOPMOH,
SIKHH CTUMYJIIOE TIEPEIHIO AOTI0 Timodizy BUIyCKaTH
anperokoprukorpornHuii ropmon (AKTT). AKTI motim
TIOTPAIUISIE 10 HAHUPKOBUX 3aJ103 1 CTUMYITIOE iX JI0 TIpO-
nykuii kopruzony. KopTison — ropMoH, sikuii 1ornoMarae
COMI CITPaBIISITUCS 31 CTPECOM, 30UTBIITYIOUH PIBEHD IIYKPY
B KPOBI, MOCHITIOIOUU METa0O0IIi3M TIIIOKO3H Ta 3MIHIOIOUN
BiIOBis iIMyHHOT cucTeMu. OTHAK BICOKHH PiBEHB KOP-
TH30JIy MOXE IIPU3BECTH JI0 HEraTUBHUX HACII/IKIB, BKITIO-
YarOYH IMiABUIICHY PO3IPAaTOBAHICTh, 3HUKEHY 3/1aTHICTh
JI0 KOHIIEHTpaIlii, TpoOiIeMu 3i CHOM Ta 3HWKEHY IMyHHY
BIIOBIH [S].

[omo BmumBy cTpecy Ha mria. [1mix 3HAXOAUTHCA
B IIPSIMOMY KOHTAKTi 3 KPOB’IO Marepi uepe3 IUIaLeHTY,
1 TAKUM YMHOM TOPMOHH, BKJIFOYAIOUU TOPMOHHU CTpPECY,
MOXYTb HaJIXOUTH Yepe3 IUIAEHTY 10 IUI0/A.

HaamipHuil KOpTH30J1 MOXKE BILUIUBATH HAa PO3BUTOK
MO3Ky IUIO/Ia, OCOOJIIMBO HAa PO3BUTOK TiMOKAMITY, SIKUH
BIJIMOBi/Ia€ 3a peryssLito cTpecy Ta nam’sthb. Lle Moxe
MIPU3BECTH 0 HETaTHBHUX HEHPOIICUXOIOTIYHUX HACIi/I-
KiB Y IMTHHH, BKJIIOYAIOYH TIPOOIEMH I1aM’sITi, HABUaHHS,
MOBEJIHKK Ta perynsuii emMoliil. Takum 4rMHOM, yrpas-
JIHHS CTPECOM IIiJT Yac BariTHOCTI € KPUTHYHO BRKIMBUM
JUtsi 3a0€31eueHHs 3/I0POBOT0 PO3BUTKY HEPBOBOI CHCTEMHU
TIo/a.

YMOBH cTpecy Iiji 4ac BOEHHOTO CTaHy MOXKYTh 3HaYHO
YCKJIQIHUTH B3AEMOIII0 MK TIOPOILIIICIO 1 HOBOHAPOIKE-
HUM. 3arposa 0e3neKu, HecTaOIbHICTh, CTPaX, a TAKOK
MOXKJIMBA BTpara OJIM3bKUX 1 IOMIBKH MOXKYTb BHUKIIMKATH
3HAYHUH MICUXOJIOTIYHUI CTpec y Marepi, 1o, y CBOIO
4yepry, MO)ke HeraTHBHO BIUIMHYTHU Ha i1 31aTHICTH Ta ro-
TOBHICTb BCTAHOBJICHHS 3B’ 3Ky 3 HOBOHAPOKECHUM, Ha-
JIaHHS HOMY HaJIS)KHOTO JIONVISIAY Ta MIATPUMKH. Y Tpes-
CTaBJICHUX JOCIHI/PKCHHSIX BU3HAYCHO HACTYIIHI 30HU Ta-
KOTO BILIUBY, SIK: [6-8]

1) BruiuB Ha rpynHe BurogoByBaHHA. CTpec Moxe
BIUTMHYTH Ha TPy/IHE BUTOAOBYBAHHS, 3HIKYIOUH BHPO-
OJIeHHSI IPY/IHOTO MOJIOKA i BIUIMBAIOYH Ha SIKICTh MOJIOKA.
I'pynHe MONOKo BaXIIMBE 1711 HOBOHAPOKEHOTO, OCKIIBKI
BOHO 3a0e3Medye IPOAYKIiI0 Ta HAJIXO/LKEHHS /10 opra-
HI3MY JTUTHHH aHTHUTL, K1 3aXUINAKOTh Bl iHPEKIIii, 0cO-
OIFBO B YMOBAaX BilfHH, JIe MOXe OyTH OOMEXECHUH JOCTYT
JI0 MEAMYHUX TIOCIIYT.

2) BunuB Ha matepHH B3aeMopii. Bucokuii piBeHb
CTpeCy MOYKE TAaKOXK BILUTMHYTH Ha EMOIIIHHHI 3B’ 130K MIXK
Marip’1o Ta JUTHHOK. Marepi, SKi epeXuBatoTh BUCOKUI
PpiBEHB CTpECY, MOXKYTb MaTH IPOOJIEMH 13 BCTAHOBJICHHSAM
B3a€MOJIi1 3 HEMOBJIITAMH, L0 BaXKJIUBO JJISI PO3BUTKY
JTUTHHH.

3) BrumiB Ha nicuxiune 3710poB’st Marepi. BilficbkoBuii
ctpec moxe Takox Bukiukar IITCP abo moctnopraisHy
JIeTIpecifo, o MOXKe BIUIMHYTH Ha B3a€MOJIIO MaTepi Ta
HoBoHapo pkeHoro. [ITCP ta nocrnopranbHa enpecis
(ITTTT) — me mcuXivyHUX CTaHH, SKi MOXKYTh PO3BUHYTHCS
y TOPOMLIIISA i 9ac abo MiCIis 3aKiHUCHHS BOEHHOTO KOH-
¢mixry. JKiHKH, IKi TIEPEXIITH BOEHHY arpeciro, MOXXyTh

cruknytucs 3 [ITCP, xapakTepHUMH 03HaKaMU SIKOTO
€ BIITBOPEHHS CTpAIHUX MOJIH (TaKkuX sik 00HOBI Ail),
YHUKHEHHS Oy[b-sIKMX HaragyBaHb IIPO HUX, HETaTHUBHI
3MIiHH B J[yMKaX Ta IMOYYTTSX Ta MOCTiHA TOTOBHICTH 10
3arposu abo «rimepoymreHicTey. [ITCP Mmoxke yckmagauTn
3[aTHICTh Marepi BCTAHOBIIOBATH 3B’ 30K 3 JUTHHOIO Ta
pearyBaTH Ha i1 TOTpeOH, OCKITHKMA BOHA 3aHATO TIOTIIH-
HyTa BIACHMH TPaBMaTHYHUMH CIIOTa/IaMH{ Ta €MOLISIMH.
YMOBH BOEHHOTO CTPECY TaKOX MOXYTh CIIPUYUHUTH
MIIJ — craH, Ipu AKOMY >KIHKH CTHKAIOTHCS 3 TIOBTOTPH-
BAJIMMH BiJJUyTTSIMH CMYTKY, Oe3Haii, BTrparu eHeprii abo
iHTepecy 10 pedeH, SKi paHilIe IPUHOCHIN 3aI0BOJICHHS.
Bonn MoXxyTh MaTu po0JIeMH 13 BCTAHOBJICHHSM 3B’ SI3KY
31 CBOEIO IUTHHOIO a00 CTypOOBaHI TUM, 110 HE 3MOXKYTh
JOTIISIAATH 32 HEI0 HAJIeXKHUM 4yrnHOM. OOnABa IUX CTaHU
BUMararoTh mpoQeciiHoro BTpy4aHHs.

Bnaue cmpecy na eazimuux x#cinok nio uac 60€HHOT
azpecii. XiHKH, SKi IEpEKUBAIOTH CTPEC ITi]] Yac BariTHO-
CTi, 0COOJIMBO B YMOBaX BOEHHOI arpecii, MOXKyTh CTHKa-
THUCS 3 IJIBUIIEHUM PU3HKOM PO3BHUTKY Pi3HOMaHITHHUX
npobsem. [9, 10] 3okpema, 10 HUX HAJICKATh HEPE-
YacHi MOJIOTH, Majla Maca Tijla IUTHHU MIPH HAPOKCHHI,
BPOJDKEHI Bl PO3BUTKY. Ba)KIIMBO 3a3HaYMTH, 1110 CTPEC
MO>)K€ HETaTUBHO BIUIMBATH HA TOPMOHAJIBHUI OaaHC Ba-
TITHOI, III0 Y CBOIO YEPTy BIJUI3EPKAIIOETHCS HA PO3BUTKY
I0/1a.

Iepeouacni nonoeu. OHI€IO 3 HAMOLTBIT MOMTUPEHIX
mpo0JIeM CyJacHOCTI € mepeavacHi mojoru. Bucokwuii pi-
BEHb CTPECY MOXE CIIPHYMHNTH HEKOHTPOJILOBAHY IPO-
JYKIII0 CTPECOBOTO TOPMOHY KOPTH30ITY, SIKHH y CBOIO
4yepry, BUKIUKae epeKkT 30y/PKeHHs B OpraHi3mi, BKIIIO-
Yalo4M MaTKy, 110 MPU3BOAUTH 10 MEPeadacHOTO PO3-
ca0JIeHHS MUKW MaTKU Ta, BIIMOBIAHO, MEPSIIACHUX
TIOJIOTiB.

Mana maca mina oumunu npu napooscenni. Buco-
KW piBEHb CTPECY MOKE TAKOXK HETaTHBHO BINIMBATH Ha
PO3BHUTOK IIOJa B yTPOOi Marepi, CIPUIMHSIIOUH MaJTy
Macy Tijla Ipy HapoJDKeHHI. Masa Maca Tijia pu Hapo[-
JKEHHI BU3HAYaeThes sk Maca menie 2500 T, 1110 € ogHuM
i3 BKJIMBUX MOKAa3HUKIB 3/J0POB’S HOBOHAPOJ’)KEHOT'O
1 MO>ke Oy TH TIPSIMUM HACJiIKOM BUCOKOTO PiBHS CTpeCy
y KIHKH BIIPOJIOBX TecTtaniifHoro nepiony. Komu opra-
HI3M JKIHKH TICPEKUBAE 3HAYHHUI CTPEC, 30KpeMa BHAC-
JIJIOK BOEHHOI arpecii, BKIIOYAEThCI MEXaHI3M «0irTu
a00 OuTHCs» 1151 BrokuBaHHS. [le mpu3BoguTh 10 301716~
MICHHS MIPOAYKIlii TOPMOHIB CTpeCy, 30KpeMa aipeHaiHy
1 KOPTH30ILY, SIK1 Y CBOIO Yepry BUKJIMKAIOTb I1i{BUILEHHS
KPOB’THOTO THCKY i CepueOnTTS, 00 MiATOTYBATH T1JI0
10 peaknii Ha 3arpo3y. [Ipore neit MexaHi3M TaKoX 3My-
HIy€e OpraHi3M BiJJlaBaTH MepeBary BJIACHOMY BHIKH-
BAHHIO, III0 MOKE TIPU3BECTH 10 3MCHILICHHS KPOBOTOKY
JI0 TIJI0Ja Yepe3 IJIaleHTy. BinmoBiqHO e cipudnHse
HE/I0OCTATHE HAAXOMKEHHS y KHCHIO Ta ITOKUBHUX PEU0-
BHH JIO IJIOAA, 110 Y CBOIO Yepry, Moxe 0OMEKUTH HOTro
pict Ta po3BuTOK. HU3bKa Maca mpu HaApOIKEHHI MOXe
MaTH JIOBIOCTPOKOBI HACIIAKU JUJIs 37J0POB’Sl IUTHHH,
BKJIIOYAIOYH 3aTPUMKY PO3BUTKY, HU3bKHH [Q, BaXKKiCTh
y HaBYaHHI Ta ITi IBUIICHHS PU3UKY PO3BUTKY XPOHITHUX
3aXBOpPIOBaHb, 30KpeMa J1iadeTy Ta cepleBO-CyIMHHUX
3aXBOPIOBAHb.
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Baou pozeumxy. 1linBuiueHnii piBeHb cTpecy MOXe
BILUIMBATH HA FTOPMOHAIbHUI OanaHc BariTHOT xiHku. Ha-
TIPUKJIIaJI, BUCOKI PiBHI KOPTH30JIy MOXXYTh CIIPHUMHUTH
MOpYIIEHHsI PO3BUTKY MO3Ky Iutona. HepBoBa cucrema
M0y € 0COOJIIMBO BPA3/IMBOIO HA MOYATKOBHUX €Tarax
BariTHOCTI, KOJIN BigOyBaeThcs akTUBHE (pOpMyBaHHS
HeWpoHiB. BUCOKI piBHI KOPTHU30Ty MOXKYTh BIUTHHYTH HA
PO3BHTOK TilOKamITy, 001acTi MO3KY, sIKa BiIMOBiJae 3a
nam’sTh 1 CTpecoBy peakilito. Lle Moxke mpu3BecTH 10 JI0B-
TOCTPOKOBHX HACIIJIKIB JJIsI KOTHITUBHUX Ta €MOI[IITHIX
(byHKIIH, 30KpeMa PO3BUTKY HEBPOJIOTIYHHX Ta MCUXIY-
HUX PO3NIAAiB Y TUTHHHU B MOANBII POKH XUATTS. OKpiM
TOTO, CTPEC MOXKE BIIMHYTH Ha THPEOINHI TOPMOHH, 110
BIITIOBIZIAFOTH 32 PICT 1 pO3BUTOK IuToaa. JKiHKH 3 IMiIBHU-
IICHUM PIBHEM CTPECY MOXYTh MaTH 3HIKCHHI PiBEHb
TUPEOIHUX TOPMOHIB, 10 MOXKE CIIPUYMHHUTH MPOOIEMHU
nicuxo(i3uIHOTO Po3BUTKY nuTHHH [ 11]. Bee BummeBka3ane
CBITYNTH ITPO BAXKITMBICTH PO3YMIHHS 1 MiHIMI3allil BIUTHBY
TICUXOEMOIIITHOTO CTpecy Ha BariTHUX JKiHOK, 0COOIUBO
B YMOBAaX BOEHHOI arpecii.

Bnaue na nosonapooycenux. Y HaBKOIOIUTIAHIH pi-
JUHI Ta TUI0I0BOMY JKHBIICHHI IPUCYTHI TOPMOHU CTPECy
MaTepi, TOMY Il TaKOX IepexuBae crpec. Lle moxke
MaTH HETaTUBHUH BILINB HA PO3BUTOK MO3KY, HEPBOBOI
CHCTEMHM Ta METa0O0III3M I1J10/1a Y BHY TPIIHBOYTPOOHOMY
nepiofi pocty Ta po3BUTKY. OCOOIMBO BaXKIUBUM € (DAKT
ICHYBaHHS OCTIIKEHb, K1 TOKa3yIOTh, IO JiTH, MaTepi
SIKUX B1JYyBajiM BUCOKUHM PIBEHb CTpECy Mij yac Barit-
HOCTI, MOKYTh MaTH ITiABUIICHI PiBHI aHKCIO3HOCTI Ta
Jerpecii, a TaKoXX pi3Hi MOBEIIHKOBI Ta eMOLIHHI Ipo-
OonemMu. Y TOMY YHCIIi, BOHU MAalOTh MPOOJIEMH 3 Pery-
JIIOBAaHHSIM BJIACHHUX €MOIIif, arpecuBHY MOBEIIHKY a00
npobsieMu 3 B3aemoiero. OKpiM IbOTO, TITH, HAPOIKCHI
BiJI MaTepiB, IO EPEKILIH CTPEC BOEHHOTO MEPiOTY, MO-
XKYTh MaTH MiJBUIIEHY YYTIMBICTH 32 YMOB OY/b-sIKOT
cTpecoBoi cutyamnii. BoHn Takoxk, SIK MpaBHUIIo, MalOTh
mpoOyieMu 3 KOHLUEHTPALI€l0 yBaru, HaB4aHHIM Ta I10-
BeAinkoro [12, 13].

Moscnuei cnocodu 3nuscenns enaugy cmpecy. lonpu
HEeraTHBHI HAaCJIiJIKU CTPECy, ICHYIOTh CIIOCOOU MOM’ SIK-
IICHHS H0T0 BIUIMBY HA BAaTiTHUX XKIHOK Ta iXHIX MalOyT-
Hix gitedi. Croiu BXOAATH TaKi MPAKTUKH, TK MEIUTAIis,
fiora, rOOKe AuxaHHs Ta iHil hopmu miadymaec. Jlo-
JIaTKOBO, MITPHMKA COLIAIBHUX MEPEsK, HaIaHHS (haxoBoi
TICHXOJIOTIYHOT JIOTIOMOTH, a TaKoXK (Di3MYHA aKTUBHICTb
MOXYTh OYyTH KOPHCHUMH y CTPATETisAX KOPEKIIii cTaHy
ripu 00poTHOi 31 CTPECOM.

[IpoToxonu i mporpamu, CIpSIMOBaHI Ha 3MEHIIICHHS
BIJIMBY IICHXOEMOLIHHOTO CTpecy Ha BariTHHX i MOpPO-
JIJTB TIiJT 9ac BOEHHOT arpecii mepeBaKHO 30CEPEKCHI Ha
3a0e3MeUeHHI TICHXOJIOTIYHO M ITPUMKH i BHKOPUCTAHHI
cTpareriii 3MeHIeHHs crpecy: [13, 14]

o [IpoBeneHHS peryISIPHIUX CECiif 3 ICHXOIOroM abo
TepareBToOM MOXe OyTH HaJ3BUYAiiHO KOPUCHUM JUIS Ba-
TITHHUX JXKIHOK, SIKi TIEPEKHUBAIOTh CTPEC BOEHHOTO Yacy.
[le Moe BKITIOYATH iHAWBINyaTbHY TEPAIiio, TPYIIOBY
Teparito abo ceMiHapy 3 mATpUMKHU. [Icuxomoru MoKyTh
HaBYHUTH KIHOK CTPATETisIM OBOJOMIHHS CHTYAIII€IO ITiJT
Yac NepeKUBAHHs CTPECY, 110 MOXKE JIOTIOMOI'TH Y MO/1aJIb-
LIOMY Kpalle CIPaBIISITUCS 3 BITACHUMH EMOIISIMH.
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e MaitnadymnHec Ta TeXHIKH po3ciiabIeHHsI, Hora 1Is
BariTHUX, IMXaJbHI BIIPABU, MEIUTALlIS MOXKYTh OyTH KO-
PUCHUMH JUT 3MEHILCHHS PiBHIB cTpecy. Bonn nonmoma-
rafoTh BariTHUM JKIHKaM 30CEPEeIMTHCS Ha TENEPIIHbOMY
MOMEHTI, BiIBOJIIKAIOUHCS BiJ HETaTUBHHUX ITYMOK abo
CTpaxiB.

e CouianpHa niarpumka. CTBOpEHHsI CHIBHOT COIli-
AIBHUX MEPEXK TaKoX Moxe OyTn kopucHuM. Lle moxe
BKJIIOYATH IIATPUMKY BiJI POJIMHH 1 IpY3iB, 8 TAKOXK y4acTh
B TpyIax MiATPIMKH IS BaTiTHUX JKIHOK, IO TTEPEKIBA-
I0Th CXOXI 00CTaBHHHU.

e HapuanbkHi Iporpamu, mo po3’ICHIOTE (Gi3uuHi
Ta IICUXOJIOTIYHI BIUTMBH CTPECy Ha BariTHICTh Ta HOBOHA-
POKCHHUX, MOXKYTh JOITOMOITH BariTHUM IHKaM Kpaiie
PO3YMITH CBiif CTaH i 3HAXOAUTH (EKTHUBHI CTpaTerii Bif-
HOBJICHHS y 60poTHOI 31 cTpecoM.

BaxximBo 3a3Ha4UTH, M0 IS HAHOITBIT e(eKTUBHOL
JIOTIOMOTH MOYKE OyTH IMOTPiOHA KOMOIHAIIIS IIMX METOIIB.
Kpim Toro, AesKuM KiHKaM MOXKYTb 3HaTOOUTHCS MEIH-
KaMEHTO3HI METO/M JIIKyBaHHS, TaKi K aHTUACHIPECaHTH
a0o 1HIII JIIKH, 10 PErYJIIOI0Th PIBEHb CTPECY.

VY BIAMOBIZHOCTI 10 3a3HAYEHOTO CIIiJl PO3TIISTHYTH
0eKinbKa pekomenoauii 01s mamepis, siki MarOTh CTPEC,
00yMOBJICHHUH TPOOIEMaMH i1 9ac BOEHHOI arpecii:

1. Hamaraiitecs 3HaliTH TOCTYI 10 MEUYHUX Ta TICH-
xoJiorignux ciyx0. Lle moxe Oytu daxisels y chepi MeH-
TAJBHOTO 3/10pOB’sl 200 TpyIa MIATPUMKH JUISl BaTiTHUX
JKIHOK 200 MaTepiB, sIKi MArOTh JiTe HEMOBJISTYOTO BIiKY.

2. [lpuninaiite yBary 310pOBOMY XapayBaHHIO 1 pery-
JsipHOI (hizndHOT akTHBHOCTI. Lle MoXe TormoMorTH 3HH-
3UTH PIBEHb CTPECY Ta MOKPAIIUTH CAMOTIOYYTTSI.

3. BUKOpHCTOBYHTE TEXHIKN po3cialieHHs: Hora, Me-
JUTAllisl, AUXaJIbHI BIPABHU Ta 1HII TEXHIKH, IO JI0TIOMa-
Tal0Th PO3CIAOUTHCS, MOXKYTh JOTIOMOT'TH 3HH3HUTH PiBEHb
CTpecCy Ta IOKPAILUTH Balle CaMOIIOYyTTSI.

4. HaBiTh y HaA3BHUAHUX CUTYALISAX, SKIIO MOXKITHBO,
JOTPUMYHTECS 3BUYAHOTO IIOJICHHOTO TpadiKy >KUTTS.
Perynspuuil pe>xxum AHS MOKE IIPUBHECTH IIOYYTTS CTa-
OUTFHOCTI Ta KOHTPOJIIO 33 CUTYAIII€IO0.

5. Yacrime npuaiisiiTe yBary CHiJIKyBaHHIO 3 BalllUM
MAaJTFOKOM, 30KpeMa TOBOPIiTh, CIiBaiiTe, 06iiMaiiTe Horo.
[MocriliHa KOMyHIKaIist TOITOMOXKE BaM 000M 3aCTIOKOTTHCSI.

6. Hamaraiitecs miaTpumMyBarH 3B’s130K 3 POAMHOIO Ta
JPY3sIMH, HaBITb SIKIIO 11€ MOKJIMBO JIMIIIE IIUISIXOM TeJle-
(hoHHOT po3MoBH abo crijKyBaHHs on line.

7. llpuninsiiTe yBary mo-MoXIJIMBOCTI 3a0€3MEUCHHIO
BJIACHMX 1OTPEO, HE3BAXKAIOUM HA Te, IOV 32 HOBOHA-
pomkeHuM notpedye Oararo eneprii. He 3a0ysaiite mpo
ce0Oe — MOBHOIIHHMM COH, BIAMOYMHOK 1 Yac ISl 3a70BO-
JICHHS BJIACHHUX TIOTPEO.

8. SIkmio cutyanis Toro noTpedye, He COpOMTECS 3BEp-
TaTHCS TIO JIOTIOMOTY JI0 PiHUX Ta Apy3iB. [lam’siTaiire,
110 NEBHUH Yac ISl AOTIISILY Ta BUPIMICHHS BIACHUX TIPO-
0JieM — 1i¢ HE eroi3M, a HeOOXiIHICTh, OCOOIMBO B CKJIaJ-
HUX 00CTaBHMHAX BOCHHOTO Yacy.

Juckycisi. Y KOHTEKCTI HEBUPIMIEHUX aKTYaJbHUX
NHUTaHb CHOTOJICHHS, SIKI BUHUKJIH MPHU JOCIIIKCHHI
BIIJIMBY CTPECY Ha BariTHUX XKIHOK Ta HOBOHAPOKEHNUX
JTel B epioJ] BOEHHOT'O Yacy MPONOHYIOThCS HACTYIHI
HMIISAXU:
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1. Pogmmpenns oocary pociipkens. HeoOxiaHo mpo-
BECTH OUTBII II00ANBHI TOCHTIHKEHHS 13 3ayICHHAM pe-
TiOHANTBHUX, KYJIBTYPHUX, COIIAIHIX Ta 1HITNX aCIIeKTiB
po6IeMH, SIKi PO3IIUPATE CIIEKTP 0OrOBOPEHHS HAIPSIM-
KiB CTpEeCy IiJ] Yac BOEHHOTO Mepioay. 30KpemMa e 103-
BOJIUTH OTPUMATH OLIBLI TIOBHE YSIBJICHHS LI0/I0 BILIUBY
cTpecoBuX (aKTOPiB Ha 1Mepedir BariTHOCTI, MOJIOTIB Ta
a/IaTTaIif0 HOBOHAPOKEHIX JTITEH.

2. BuBUeHHS TOBrOTpHUBAINX HACHiAKIB cTpecy. HeoO-
X1JTHO 30CEPEINTHCS Ha JOBIOTPUBAIMX HACIIIKAX CTPECY
BOEHHOTO YacCy Ha CTaH 3/10pOB’sl IUTHHU Y MOCTHATAIb-
HOMY IEpiOJii Ta Y MONAbBII POKH XKHUTTA. JloChimKeHHS,
110 Bi/IC/IZIKOBYIOTh PO3BHTOK JUTHHH MPOTSTOM JICK1JIb-
KOX POKiB, MOXKYTh HaJIaTH BKIWBY iH(pOpMAIIilO0 CTO-
COBHO JIOBTOCTPOKOBOTO BIUIMBY CTpecy Ha (hi3U4HE Ta
TICHXOJIOTTYHE 3/I0POB’S TUTSYOTO HACEIICHHSI.

3. Ouinka epeKTHBHOCTI IHTEPBEHIIHUX IPOTPaM.
BaximBO NpOBOAMTH CHCTEMATHYHY OLIIHKY €(DeKTUBHOCTI
IHTEPBEHLIHHUX MPOTpaM, CIIPSIMOBAHUX Ha 3HMIKCHHS
CTpeCy y BariTHUX XKIHOK Ta HOPOILIb B YMOBaX BOEHHOL
arpecii. l{e 103BOMUTHh BU3HAUNTH HAHOIIBII eEeKTHBHI
MIXOAM Ta PO3POOUTH HAYKOBO OOIPYHTOBAHI IPOTrpaMu
HIATPUMKH L€l Kareropii HaceJIeHHs..

4. YpaxyBaHHs KOHTEKCTyaJIbHUX (aKTOpiB. Ypaxy-
BAaHHS KYJBTYPHHX, COIIAJIBHUX TAa EKOHOMIUYHUX (ak-
TOPIB MPHU MPOBEACHHI TOCHTIIKCHb € HEOOXITHUM IS
PpO3yMiHHS BIUTUBY CTpPECy BOEHHOTO IEpioay Ha mepe-
0ir BariTHOCTI Ta MOCTHATAJbHY aJaIlTaIlif0 HOBOHAPO/I-
JKEHUX 3 ypaxyBaHHSM pi3HUX acnekTiB. Lle nonomoske
PO3pOOUTH KOHTEKCTYaJIbHO aanToBaHi IiJIX0IH Ta
MIPOrpaMHu MiATPUMKH, SIKi BpaXOBYBaTHUMYTh YHIKaJIbHI
MOTPeOH IIBOBOI TPYIIH.

5. CrmiBmparis Mi>k HAyKOBIISIMH Ta MPaKTUKaMu. Bax-
JIMBO 3a0€3MEUNTH aKTHBHY CITIBIPAIIO Mi’K HAYKOBLISIMH,
NpaKTHKaMK Ta OpraHi3alisiMi OXOPOHH 3I0POB’sI TS pe-
autizanii JOCiDKEeHb Ta PO3BUTKY MPAKTUYHUX CTpaTerii
HanpsMKy. Lle 103BoaUTE 3p0OUTH 3HAHHS JOCTYITHUMH
JUTSI IPAKTHUKIB Ta 320€3MeUnTH ePEKTUBHE BIPOBAKCHHS
PEe3yIIBTATIB TOCHIHKEHB Y KITIHIYHY TPaKTHKY.

BupitieHHst IUX HarajlbHUX MPOOJIEM CHPHUSTHME
KpalloMy pO3yMiHHIO HETaTHBHHUX MEXaHI3MiB CTpecy Ha
repeOir BariTHOCTI, XapaKTep MOCTHATAIBHOI aJanTarlil
Ta MOAAJIBIINI PO3BUTOK JiTEH Y KOHTEKCTI BOEHHOTO
arpecii Ta po3poOUTH HayKOBO-OOTPYHTOBaAHI CTpaTerii
MTOKPAIIEHHS IICUXOJIOT19HOI MIATPHMKH Ta CIeTr(igHIX
IHTEpBEHIIIN JUTst 30epeKeHHsI 30POB’ s HaIlil.

NMiTepatypa:

BucHoBOK. Boenna arpecist B YkpaiHi, sika TpuBae
Maii’Ke J1Ba POKH, € CYTTEBUM (PAKTOPOM CTpPECY, AKHUIl
HEraTUBHO BIUIMBAE HA CTaH 3[0POB’ s BariTHHUX, IIOPOALJIb
Ta HOBOHAPOJPKEHUX JiTel. JlocikeHHs moKa3aiu, o
CTpecoBa CHUTyallisl CbOTOJICHHSI MOX€E BUKJIMKATH P
HEraTMBHUX HACIIIKIB ITiJ] YaC BariTHOCTI Ta IOJIOTIB,
BKJIIOYat04Yu 301JbIICHHS YaCTOTH PI3HOMAHITHHX
YCKJIQJIHEHb JIJIsl MaTepiB Ta HOBOHAPOIKEHUX, 30KpeMa
NOPYILICHHS MOCTHATAJIBHOI ananTauii Ta npoodieMu
MOJAJIBIIOTr0 NMCUX0-(I3UYHOTO PO3BUTKY IiTeH,
HOTIPIIATH 1X MICUXOJIOTIYHY B3aemonito. Tomy e Gararo
npoodiemM, o noTpedyoTh NPOBEICHHS aKTyalbHUX
(haxoBUX MIXKIUCHHUILTIHAPHUX JTOCIIJIKEHb, SIKI 3MOXKYTh
HaJIaTH BIMOBI 1I0/I0 KOPOTKOYACHUX Ta JIOBIOTPUBAIHX
HACJIIIKIB CTPEeCOBOT cUTyallil BOEHHOTO 4acy IJIs
JKIHOYOTO Ta AUTSAYOTO HACEJICHHs B YKpaiHi, OLIHUTH
e()eKTHBHICTh ICHYIOYMX IHTEPBEHIIHHUX IpOrpamM Ta
3anpOIOHYBATH HOBI JIIKYBaJIbHO-11ar HOCTHYHI HAIIPSIMKH
3 ypaxyBaHHSIM KOHTEKCTyaJbHUX (PaKTOPIB ChOTOJCHHS.

Jlito4i IpOTOKOJM Ta MPOTPaMH, SIKi MOXKYTh JIOTIO-
MOTTH 3MEHILIUTH BIUIMB BOEHHOTO CTPECy Ha BariTHUX
Ta MOPOJiJib, BKJIIOYAIOTh ICUXOJIOTIUYHY HiIATPUMKY,
TEXHIKH peJiakcallii Ta MeIUTallii, a TAKOXK 3a3Ha4aeThCs
Ba)XKJIMBICTD MIATPUMKH iHPOpMAIlii 3 COLIATBHUX MEPEK.
BaxinBo, 106 MenuyHi criemiaaictu Oy/iu 00i3HaHi 1070
3a3HAYCHNUX MOXKIJIMBOCTEH Ta OUIBII ITUPOKO BUKOPHCTO-
BYBaJIM 1110 1H(OPMAIIIO ISl MATPUMKH BariTHUX Ta M0~
pOxiIb, SIKI CTUKHYJIUCS 3 (pakTOpaMH BOEHHOI arpecii Ta
MaroTh IICUXOJIOT1UHI Haciku. BaxuBuM Ha erari cbo-
TOJICHHS € PO3pO0OKa Ta BIIPOBADKEHHS CTpaTerii ICuXo-
JIOT1YHOT JOTIOMOT'M HACEJICHHIO Ha HAllIOHAILHOMY piBHI
JUISl BSMEHIIICHHSI HACJTI/IKIB BOEHHOT'O CTPECY Ha HAWOUIbII
BpAa3JIMBI IPYITH HACCIICHHSL.

AKTyaJIbHICTB 1i€T TPOOJIEMAaTHKH JUIsi CUCTEMH 0XO-
POHH NCUXIYHOTO 3/10pOB’st B YKpaiHi MiITBEPIKY€E He-
00XIIHICTh MPOBEACHHS MOMATBUINX JOCIIKEHD IS
po3po0KH e(hEKTUBHUX CTPATETiid MIATPUMKH BariTHUX
JKIHOK Ta iX J{iTeH, 10 HAPOAMIIHUCS IiJl 4aC BOEHHOTO
koHpuikTy. Lle cpusTHME MiABUIICHHIO €()EKTHBHOCTI
ME/IMKO-TICHXOJIOTTYHOT IOTIOMOT'H KIHOYOMY Ta AUTIIOMY
HACEJICHHIO, CIIPUSTUME MO0YI0BI €(PeKTUBHOT CHCTEMH
OXOPOHH ICUXIYHOTO 3/10pOB’si B YKpaiHi Ha 6arato po-
KiB BIICPE/.
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INFLUENCE OF PSYCHO-EMOTIONAL STRESS IN PREGNANT WOMEN AND CHILDBIRTH ON THE
CONDITION OF THE NEWBORN DURING MILITARY AGGRESSION

T. K. Znamenska, E. V. Zbrozhyk, O. V. Vorobiova, L. I. Nikulina, T. V. Golota

State University «Institute of Pediatrics, Obstetrics and Gynecology
named after academician O. M. Lukyanova of the NAMS of Ukraine»
(Kyiv, Ukraine)

Summary.

The article presents a comprehensive review of the consequences of psycho-emotional stress associated with military aggression
on pregnant women, mothers in labor, and newborns.

The purpose of the theoretical study is to gain a deeper understanding of these issues in order to improve the practical approach
to supporting pregnant women and mothers in childbirth in cases of military aggression. The effects of shock on a pregnant
woman’s hormonal balance, on the likelihood of preterm birth, low birth weight, and developmental defects will be analyzed. The
neuropsychological mechanisms that cause these phenomena are revealed. Special attention is given to the impact of war stress on the
interaction between mother and newborn and the possible negative consequences for the newborn. The article includes an overview
of protocols and programs aimed at reducing the negative effects of stress and presents recommendations for mothers and health
professionals. This will help to develop science-based policies and programs to reduce the negative effects of stress and improve the
quality of life of mothers and infants. In addition, the article aims to emphasize the relevance of this problem for the Ukrainian mental
health care system and to draw attention to the need for further research and development of effective strategies to support pregnant
women and newborns in the context of military conflict.

Key words: Pregnancy; Military Stress; Psycho-emotional Stress; Childbirth; Newborns.
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BREAST MILK BANKS - THE WAY
TO GLOBAL BREASTFEEDING SUPPORT

IN UKRAINE AND THE WORLD
M. Y. Malachynska, M. M. Kiselova,

O. L. Shlemkevych, N. S. Veresnyuk,
N. P. Kunta.
Lviv Regional Clinical Perinatal Center,

Danylo Halytskyi Lviv National Medical University
(Lviv, Ukraine)

Summary.

Breast milk is the standard of infant nutrition, recognized worldwide as the optimal first source of food, and breastfeeding
is the ideal way to feed children, meeting all their needs. Breast milk is especially valuable for premature infants, who require
specialized medical care from the first seconds of life and for a long time, and for sick newborns born at term. Preterm or sick
preterm infants are most vulnerable to perinatal illness, have a high probability of dying and, most importantly, are at the
greatest risk of not receiving the life-saving benefits of breast milk. In today’s world, the World Health Organization and the
American Academy of Pediatrics recommend the use of donor human milk as the first alternative for feeding preterm infants
of any gestational age, including very preterm infants (<32 weeks gestation) or very low birth weight infants (<1500 g), when
human milk is not available. Studies have shown that breastfeeding, even partial breastfeeding, reduces the risk of necrotizing
enterocolitis and late neonatal sepsis, retinopathy of prematurity, and sudden infant death, improves cognitive outcomes in
preterm infants, and helps establish optimal functioning of the digestive system and enteric digestive processes.

In many countries around the world, targeted support for breastfeeding in neonatal intensive care units, including enteral
feeding of sick and premature infants, is provided by donor human breast milk that is concentrated and stored in an established
and functioning network of breast milk banks.

A breast milk bank is an institution whose purpose is to collect breast milk from mothers who produce more than their
infants need, and to process and store breast milk for the feeding of infants who, for medical or other reasons, cannot receive it
temporarily or for a long period.

International associations of breast milk banks have been established throughout the world to promote the activities of banks
and to establish international cooperation among breast milk banks.

The European Milk Banks Association (EMBA) was officially launched on October 15, 2010. There are currently 282 active
banks in 31 European countries and 18 banks in the process of becoming active. The Southern African Milk Banks Association
(HMBASA) was established in 2009. HMBASA coordinates the activities of the network of milk banks throughout the country.
The North American Milk Banks Association (HMBANA) was founded in 1985 and brings together 30 non-profit breast milk
banks in the United States and Canada. There is a positive trend in the establishment of new breast milk banks in all countries
of the world. There are currently about 500 in 37 countries. Brazil is the world leader in breast milk banks, with 222 breast milk
banks and 217 milk collection centers.

The first donor breast milk bank in Ukraine was established in 2019 in Kyiv at the Perinatal Center, where about 80 % of
all premature babies in the city are born. In December 2022, when the country was at war, a high-tech breast milk bank was
opened at the Lviv Regional Clinical Perinatal Center. This is the second bank of donated breast milk successfully operating in
Ukraine on the basis of perinatal centers.

The operation of the breast milk bank at the Lviv Oblast Clinical Perinatal Center is one of the many modern high-tech areas
of the healthcare facility. The breast milk bank is equipped with all the necessary equipment, which meets the highest modern
world standards. Active daily teamwork of obstetricians, neonatologists, lactation consultants and mothers has allowed the bank
to attract 32 donors of breast milk and collect more than 380 liters of donor milk since its opening. The first batch of donor milk
was received on January 12, 2023.

Promoting the creation of a network of mother's milk banks in Ukraine at the state level will help to make a significant
contribution to the preservation of the full healthy development of newborns and infants in our country, which has become
especially important in the current military situation in Ukraine.

Key words: Breast milk bank; Breast Milk; Donor Milk; Donors.

Infancy is the most critical period in a child’s life, as
it is during this period that all structures differentiate and
the main post-uterine regulatory mechanisms are formed,
including the digestive, immune, endocrine and central
nervous systems. Rational nutrition of infants and young
children is one of the most important factors directly
influencing their health and physical, psycho-emotional
and intellectual development. Mistakes in nutrition and
care made during this period of childhood cannot be
corrected in later years of adulthood. According to the
Convention on the Rights of the Child, every infant and
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child has the right to adequate nutrition. It has been proven
that malnutrition leads to 2.7 million child deaths annually,
which is almost 45 % of all child deaths.

Therefore, feeding infants and young children can be
considered one of the most important ways to improve
child survival and ensure their healthy growth and
development [1].

Breast milk is the standard of infant nutrition,
recognized worldwide as the optimal first source of food,
and breastfeeding is the ideal way to feed children, fully
meeting all the needs of the child. In Ukraine, breastfeeding
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has always been a traditional way of feeding and its
benefits have never been questioned [2].

For a baby, breastfeeding means contact with the
mother, familiar smells and sensations, physical comfort,
satisfaction of the sucking reflex, a sense of security,
a source of nourishment and life, the establishment of all
bodily functions, and the formation and development of
the immune, nervous, and endocrine systems. The absence
of breastfeeding results in a deficiency of several key
immunological components, including anti-inflammatory
substances, antibodies and white blood cells [3].

The medical and psychological benefits of breastfeeding
[BF] have been confirmed by numerous short- and long-
term studies. Optimal breastfeeding is essential. If scaled
up, BF could prevent approximately 823,000 child deaths,
13.8 % of all child deaths under the age of 2, and 20,000
women’s deaths from breast cancer [4].

Protecting, promoting and supporting breastfeeding
contributes significantly to achieving the Sustainable
Development Goals on nutrition and health and is a key
component of quality health care. Appropriate, evidence-
based and timely support for infant and young child feeding
in emergencies saves lives, protects optimal digestive
processes, child health and development, and benefits
mothers and families [5].

Breast milk is valuable for premature infants, who
require specialized medical care from the first seconds of
life and for a long time, as well as for sick newborns born at
term. According to statistical estimates, 15 million infants,
or more than one-tenth of all newborns in the world, are
born prematurely each year, and more than 20 million
children have low birth weight [6].

Babies born prematurely or sick preterm are most
susceptible to illness and have a high probability of dying, and
they are at greatest risk of not receiving the life-saving benefits
of breast milk. For these newborns, their own mother’s breast
milk is the first best option for feeding, but due to various
reasons, temporary or absolute contraindications on the part
of the mother to breastfeeding, it is impossible to meet the
nutritional needs of the infant with the mother’s breast milk,
then donor milk is the next best option.

The history of the use of donor milk dates back to ancient
times when children were breastfed by a nurse who could be
a friend, relative or stranger. The rules for breastfeeding are
described in the Babylonian Code of Hammurabi (c. 1800
BC), and detailed criteria for selecting nurses can be found in
ancient Greco-Roman texts. Greek and Roman mythology,
the Bible, the Torah, and Islamic scriptures describe nurses
who nursed babies who later became prominent figures such
as the Prophet Muhammad [7-9].

After the eleventh century, aristocratic and royal
families in Europe used the services of nurses. The
transition from private services to milk collection and
processing centers began in the early twentieth century.

In the modern world, the World Health Organization
and the American Academy of Pediatrics recommend the
use of donor breast milk from a breast milk bank as the
first alternative for feeding preterm infants regardless
of gestational age, including very preterm infants
(<32 weeks gestation) or very low birth weight infants
(<1500 g) [11-13].

Studies show that breastfeeding, even partial breastfeeding,
reduces the risk of necrotizing enterocolitis and late neonatal
sepsis, retinopathy of prematurity, and sudden infant death,
and improves cognitive outcomes in preterm infants. Breast
milk is essential for the optimal functioning of the digestive
system and enteric digestive processes.

Studies support a reduction in the length of hospital stay
for infants fed expressed donor breast milk, as evidenced
by the results of studies reported in a systematic review,
which found that the use of pasteurized donor breast
milk was associated with a 46 % reduction in cases of
necrotizing enterocolitis compared with feeding preterm
or low-birth-weight infants with infant formulas (for term
or preterm infants) [14, 15].

The use of pasteurized breast milk is associated with
a 19 % reduction in the likelihood of neonatal sepsis for
every 10 ml/kg of milk consumed daily during the first 28
days of life in very low birth weight infants compared with
infants fed formula.

Among preterm infants who received some of their
mother’s milk, those who received donor breast milk had
a 22 % lower incidence of bronchopulmonary dysplasia
and required less mechanical ventilation, almost three days
less, than preterm infants fed formula [16].

Studies have shown the need for targeted breastfeeding
support in the NICU, especially for sick and preterm
infants [17].

In many countries around the world, targeted support
for breastfeeding in neonatal intensive care units, including
enteral feeding for sick and premature babies, is provided by
donor human breast milk that is concentrated and stored in
an established and functioning network of breast milk banks.

What is a breast milk bank? A breast milk bank (BMB)
is an institution whose purpose is to collect breast milk from
mothers who produce more than their children need, and to
process and store it for use in feeding infants who, for medical
or other reasons, cannot receive it temporarily or for long
periods. These are primarily preterm or very low birth weight
infants, infants in neonatal intensive care units, and healthy
newborns who are unable to feed on their own breast milk [8].

The principles and organization of donor breast
milk banks in different European countries have been
developed to standardize approaches to the organization
and functioning of donor breast milk banks (DBMBs) at
the level of modern world and European standards and are
in line with the principles declared by the European Milk
Banks Association (EMBA).

The first breast milk bank was established in Vienna
in 1909 (Table 1). The following year, a second mother’s
milk bank opened in Boston, and others were established
throughout the 20th century in the United States and
Europe. By 1939, there were 20 milk banks in German-
speaking countries, and by 1944, there were 50. Many of
these banks were gradually closed in the 1980s due to the
risk of HIV transmission.

However, many of them were later re-established, and
the number of milk banks is currently growing. One of the
reasons for this is the recognition of the benefits of using
human milk and donor milk for both full-term and preterm
infants compared to infant formula [18].
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Table 1

History of the establishment of breast milk banks

1909 Vienna

First breast milk bank in Europe

1910 Boston

First breast milk bank in the United States

1943 USA

Recommendations of the American Academy of Pediatrics

1975 England

Five large banks are established

1980 WHO/UNICEF Joint statement

(HMBANA)

1980 USA Recommendations of the American Academy of Pediatrics
1985 USA Founding of the Human Milk Banking Association of North America (HMBANA)
1993 USA Recommendations of the Human Milk Banking Association of North America

1994 p. Canada

Recommendations of the Canadian Pediatric Society

1995 France

National law of France on banks of women’s milk

2010 Milan

European Milk Bank Association European Milk Bank Association (EMBA)

2014 p.

National Law of Italy on breast milk banks

In 1980, the World Health Organization (WHO) and the
United Nations Children’s Fund (UNICEF) issued a joint
statement supporting the use of human donor milk to feed
low birth weight and preterm infants as a first alternative
when the biological mother is unable to breastfeed [18].

The European Milk Banks Association (EMBA) was
officially established on October 15, 2010 to promote
breastfeeding and milk storage, to encourage the
development of milk banks in Europe and to facilitate
international cooperation between milk banks in
Europe. The Association is based in Milan, Italy, and
brings together milk banks, associations of milk banks
and individuals who support the objectives of the
Association. There are currently 282 active banks in
31 European countries and 18 banks in the process of
being established. The largest number of milk banks
among European countries are in Italy (39), France (36),
Germany (31), Sweden (28), Finland (17), Spain (16) and
Poland (16) [19].

In neighboring Poland, there are 16 milk banks located
in specialized hospitals where premature and sick babies
are born. Most of the milk banks in Poland operate under
the auspices of the Breast Milk Bank Foundation [20].
In addition to the European association, communication
between BHBs takes place through other international
associations of breast milk banks. In particular, the North
American Milk Bank Association (HMBANA) was
founded in 1985. It brings together 30 non-profit breast
milk banks in the United States and Canada [21].

The Southern African Milk Banks Association
(HMBASA) was established in 2009. HMBASA
coordinates the activities of a network of milk banks
throughout the country [22-23].

A positive trend in the establishment of new women’s
milk banks can be observed in all countries of the world.
Currently, there are about 500 WMBs in 37 countries [18].

Brazil is the world leader in breast milk banking. It has
the largest network of breast milk banks in the world. From
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the establishment of the first breast milk bank in the 1930s
until today, there are 222 breast milk banks in Brazil and
another 217 milk collection centers [24].

Despite the many benefits that BHM offers in many
countries, the number of milk banks is still quite limited
due to lack of political will, religious beliefs, or lack of
trust in the health care system by mothers in populations
with high rates of infectious diseases.

The history of the creation of breast milk banks in
Ukraine began with proposals to open them in Ukraine in
the scientific circles of the Association of Neonatologists of
Ukraine, when a working group was created, developments
were made to develop the clinical guideline «Breast Milk
Banky, and the company NGO «Breast Milk Terminal»
was established in 2018, which was registered in 2018 even
before the creation and opening of the first breast milk bank
in Ukraine, in Kyiv.

There are already two donor breast milk banks in
Ukraine, located in large perinatal centers. Ukraine’s first
BDBM was established in 2019 in Kyiv, based on the
perinatal center where about 80 % of all preterm infants
in the city are born [25].

The second modern high-tech breast milk bank in
Ukraine was opened at the Lviv Regional Clinical Perinatal
Center in December 2022, when the country was at war.
The informational and technical components of the project
to establish the bank and the training of the staff were made
possible with the assistance of the Association of Breast
Milk Banks of Poland. The Lviv Perinatal Center has
implemented a full cycle of neonatal care in accordance
with international standards in one institution: from the
Department of Anesthesiology and Intensive Care of
Newborns, through the Department of Postnatal Care
and Nursing of Premature Infants, to the Department of
Medical Rehabilitation for Premature Infants and Young
Children.

In 2022, the Lviv Regional Clinical Perinatal Center
became the first in Ukraine in terms of the number
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of medical care provided during childbirth. Last year
4689 children were born in the center. Every year, about
1000 of all newborns at the Lviv Perinatal Center are
premature babies with low and extremely low birth weight.
They, as well as sick full-term babies, are the first to receive
donor milk. In the future, the Lviv Perinatal Center plans
to provide donor breast milk to maternity hospitals in Lviv
and neighboring regions [26-27].

Of all the children born in 2022, more than a thousand
were born to internally displaced women. Even now,
women who have come from other regions of Ukraine
where hostilities are taking place are giving birth at the
Perinatal Center, and their children could be fed with donor
milk if necessary. This increases the value and importance
of the work of the Breast Milk Bank in times of war. The
operation of the breast milk bank is one of the high-tech
areas of the Perinatal Center. The bank is equipped with
all the necessary equipment that meets the highest modern
international standards. These include special refrigerators
with temperature indicators, freezers for milk storage,
ultrasonic homogenizers for milk analysis, pasteurizers
and other equipment. Since its inception, the bank has
registered 32 donors and collected more than 380 liters
of donor milk. The first batch of donated breast milk was
received on January 12, 2023.

First of all, donor milk is used for premature babies and
babies with extremely low and very low birth weight, who
are born and nursed at the Lviv Regional Clinical Perinatal
Center mostly from the Lviv region and Lviv city.

The smallest patient who received donor breast milk
was a boy weighing 580 grams. He was born in the 24"
week of pregnancy. The boy remained in the neonatal
intensive care unit for 34 days, and when his condition
became relatively stable, the child, weighing 1200 grams,
was transferred to the post-intensive care unit for premature
infants. During this time, lactation consultants helped the
mother establish lactation so that she could overcome the
stress of feeding her baby with her own milk and enjoy
motherhood to the fullest.

At the same time, the boy was on a natural diet —
he received donor milk, which has both nutritional and
medicinal properties. The active participation of the
mother, who trusted the doctors and was confident of
success, played an important role. On the 91* day of life,
the baby, weighing 2510 g, was discharged home and was
able to be fed with his mother’s milk. The teamwork of
the neonatologists and the breast milk bank consultants
resulted in an excellent outcome.

Donor milk can also be given to children who are
temporarily unable to feed on their own breast milk due
to medical contraindications. Mothers of children who
are prescribed donor milk are happy to give their consent.
Doctors note that children tolerate and absorb donor
milk well.

Pregnant women are informed about the activities
of the Breast Milk Bank at the Parenthood Academy,
a regular lecture for pregnant women and their partners
on preparing for childbirth. After the birth of a child,
lactation consultants from the Perinatal Center work
with each mother and, in addition to counseling mothers,

search for and recruit donors. Most of the donors to the
Lviv Regional Clinical Perinatal Center’s breast milk
bank are women who have given birth at the Perinatal
Center.

Thanks to the dissemination of information about the
activities of the Breast Milk Bank, mothers who gave birth
in other maternity hospitals began to apply to become
donors in various modern ways. With the increase in
reserves, the donated milk from the Breast Milk Bank will
be used to meet the needs of newborns in other medical
institutions in Lviv and the region.

Perhaps in time, when the number of donor milk banks
in Ukrainian cities will increase several times compared
to the current number, the NGO «Breast Milk Terminal»
will become a leader in motivating all participants
of the donor milk banking process to meet to discuss
pressing issues, to make constructive decisions aimed at
improving the work of each of the banks and to exchange
experience on all components of the process, which will
ensure the continuous functioning of the donor milk
bank, a place of inspiration for generating new ideas to
improve the work of the donor milk banks. At present,
Ukrainian donor banks are guided in their activities
by the Ukrainian Clinical Guideline (CG) «Collection,
storage, transportation, processing and banking of donor
breast milk» [7].

In accordance with the provisions of the Guidelines,
the Bank’s activities are carried out in the following stages

1. Screening of donors, who can be healthy women
who are breastfeeding and willing to share their excess
milk.

2. Serologic testing of the donor to exclude infection
with hepatitis B and C, HIV and syphilis.

3. Collection of the milk.

4. Examination of the composition and microbiological
purity of the donor’s milk, its pasteurization (heating to
a temperature of 62.5 °C to eliminate microorganisms).

5. Storage of donor milk in appropriate conditions
(frozen) at a temperature of —18 to—20 °C.

6. Delivery of donor milk to neonatal units.

The decision to prescribe milk from the bank is made
by a doctor in consultation with the bank’s consultants,
and the mother and father of the child agree to feeding
with donor milk. If necessary, transport is carried out in
accordance with the developed procedures.

The work of breast milk banks is aimed at protecting,
promoting and supporting breastfeeding, as it provides
access to breast milk for infants who cannot fully benefit
from their own mother’s milk [7, 8].

Therefore, the activities of breast milk banks should
be considered as an integral part of the health care and
maternal and child care system after childbirth, especially
when the newborn requires long-term treatment or when
breastfeeding by the biological mother is difficult for other
reasons. This will increase children’s access to the best
nutrition, which is human milk.

Donor breast milk, like mother’s milk, is not only
a complete natural balanced nutrition for a newborn child,
but also a special therapy for children who cannot be fed
with mother’s milk.
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BAHKHU I'PYJHOI'O MOJIOKA — IIJIAX JO INTOBAJIBHOI'O 3ABE3IIEYEHHSA I'PYTHOT'O
BUI'OJIOBYBAHHS B YKPATHI TA CBITI

M. H. Marauuncoka, M. M. Kicenvosa, O. JI. Illnemxesuy, H. C. Bepecniok, H. I1. Kynma

JIbBiBChKHIT 00JacHUN KIIHIYHMIT NepHHATAIbHMIA NeHTp, JIbBiBChbKHIi HalliOHANLHUI MeINYHMI{ yHiBepcHTeT
imeni Jlanniaa lNanunbkoro
(m. JIbBiB, YKpaina)

Pesrome.

I'pyzHE MOJIOKO — €TAJIOH TUTSUOT0 XapuyBaHHS, 10 CIIPHHMAETHCS B YChOMY CBITI SIK ONITHMAJIbHE MepIIe JKepeno iXKi, a TpyiIHe
BUTOJJOBYBAHHS — 1/IealIbHUI C110C10 BUTOIOBYBAaHHS AiTeH, IKUI MOBHOLIIHHO 3aJ0BOJIbHAE BCi TOTpeOu qutuHu. OcoOnMBOi IHHOCTI
HaOyBae TPYJJHE MOJIOKO JUISl IePEAYacHO HAPOMKCHHUX JITEH, sIKi 3 MEPIINX CeKyH/ KUTTS i BIPOJOBXK TPHBAJIOTO Yacy MoTpedyoTh
Ccreriani30BaHOi MEANYHOT JOMOMOTH Ta JJIsl XBOPHX HOBOHAPOJDKEHUX JITEH, 10 HAPOIIINCH BYACHO. JIiTH, sSIKi HAPOAMINCE TIepe-
4acHO ab0 XBOPI IOHOIIEHI HOBOHAPO/DKEHI HAWOIIBII CXUIIBHI 10 3aXBOPIOBAHb CIIEHU(IYHUX ISl IEPUHATAIBFHOTO NEePio/ly Ta MaloTh
BHCOKY MOBIpHICTh CMEpTI i, came, HaOIMbIINI PHU3UK HE OTPUMATH PATIBHHUX MepeBar IPyAHOro MOJOKa. SIK mepiiy aabTepHaTHBY
JUISL BUTOZIOBYBaHHSI TIEpEAYacHO HApOPKEHUX JIiITeH He3aleKHO Bifl TECTAIIITHOTO BiKy, y TOMY YHCII TTHOOKO HETOHOMIECHUX (<32 THX-
HIB BariTHOCTI) abo fiTeil 3 ayke HM3bKOIO Macoto Tia (<1500 r) B cygacHOMYy cBiTi BeecBiTHS opraHisamis 0XOpOHH 30pOB’s Ta
AMepHKaHChKa aKaJeMist eiarpii peKOMeHIyI0Th BUKOPUCTOBYBATH JOHOPCHKE IPYIHE MOJIOKO i3 OaHKY JIFOACHKOTO MOJIOKA., SKIIO
BJIACHE MOJIOKO MaTepi HeoCTymHe. JloCiiIKeHHs JeMOHCTPYIOTb, 110 Y AiTel, 110 He MalOTh MOXKJIMBOCTEH OTPUMYBATH MaTEPUHCHKE
MOJIOKO, TOJTyBaHHS TPYJHUM MOJIOKOM, HaBiTh YaCTKOBE, 3HIIKY€E PH3HUK HEKPOTU3YIOUOTO SHTEPOKOJITY Ta Mi3HBOTO HEOHATAIBHOTO
CeIICHUCY, PeTHHOMATIi HEJJOHOIIEHUX, PATOBOI CMEPTi HEMOBIIAT 1 MOKPAIIlye KOTHITUBHI PE3y/IbTaTH Y HEAOHOLICHUX JIITEH, CIIpHsie
BCTAHOBJICHHIO ONTHMAJILHOTO (DYHKIIOHYBaHHS TPABHOI CUCTEMH 1 IPOLIECIB €HTEPATLHOTO TPABJICHHSI.

VY Garatbox KpaiHax CBITY IIeCHpsAMOBaHA MIATPUMKA IPYJIHOTO BUTOJOBYBAaHHA y BiA/ilaX IHTEHCUBHOI Teparlii HOBOHAPOKe-
HHX, 30KpeMa eHTepabHe Xap4yBaHHs XBOPUX Ta TEPeI4acHO HAPOIKEHUX JiTeil 3a0e3Medy€eThCst TOHOPCHKUM JIOICHKHM TPYIHUM
MOJIOKOM, III0 KOHIIEHTPYETHCS 1 30epiracThest y CTBOpEHilt Ta (QyHKIIOHYIOUiH Mepexi baHkiB rpyIHOTO MOJIOKa.

BaHK rpyiHOro MOJIOKa — yCTaHOBA, METOIO AisUIBHOCTI SIKOT € 3a0ip rpyJHOTO MOJIOKA Bijl MaTepiB, sKi BUPOOISIOTH iforo Oinblie,
HDX OTPiOHO TXHIM IiTAM, 3a0e3meuye 00poOKy Ta 30epiraHHs rpyAHOTO MOJIOKA AT TOAYBAHHS HEMOBIIAT, K1 3 MEIUYHUX a00 THIINX
MPUYKH HE MOKYTh TUMYAcoBO ab0 TPHBAJIO HOTO OTPUMYBATH.

3 MEeTOI0 CIIPUSIHHS AisUTFHOCTI OaHKIB Ta HAJIATOKEHHS MIKHAPOHOT CIIBIIPaI]i Mixk OaHKaMH IPYJHOTO MOJIOKA B CBiTi CTBOPEHO
MIXXHAPO/IHI acoriaiii 6aHKiB TPYTHOTO MOJIOKA.

€sporeiichka acomiaitis 6ankiB Mmonoka (EMBA) 6yna odiuiitno 3anouarkoBana 15 sxoBtast 2010 poxy. Huni B 31 kpaini €Bpori
HapaxXoBY€EThCS 282 OaHKH, SKi aKTHBHO MPAIIOIOTH 1 18 OaHKIB, sIKi PO3MOYMHAIOTE CBOIO poboTy. Y 2009 pori Oyna cTBopeHa Acorriamis
6ankiB monoka [liBnennoi Agppuxn (HMBASA). HMBASA koopauHye IisuIbHICTE Mepeski GaHKIB MOJIOKa IO BCilf KpaiHi. Acomiariis
6ankiB mosoka [liBHiunoi Amepukn (HMBANA) 3acHoBana B 1985 poi i 06’ ennye 30 HekoMepuiiHUX OaHKIB TPYAHOTO MOJIOKa
CHIA Ta Kanagu. Big3HayaeTbcs MO3UTHBHA TEH/ICHILSI Y CTBOPEHHI HOBMX OaHKIB jKIHOYOTO MOJIOKa B yCiX KpaiHax cBity. HuHi ix
HapaxoByeTbes Ot 500 y 37 kpainax cBiTy. CBITOBHM JIiiepoM y cdepi TisITBHOCTI OaHKiB IpyIHOTO MOJIOKa € bpasuitis, TaM mparroe
222 (GaHKH KIHOYOTO MOJIOKA, a Takoxk mie 217 IeHTpiB 300py MoJIOKa.

Iepmii bank A0HOPCHKOTO JKIHOYOTO MOJIOKa B YkpaiHi Oyio crBopero B 2019 p. y M. Kuesi Ha 6a3i [lepuHaranbHOTO HICHTPY,
Jie HapoJpKyeThes 6mu3bko 80 % yciX HEIOHOIMIEHHUX AiTel MicTa. BHCOKOTEXHOMOT YHMI GaHK IpyTHOr0 MOJIOKa Ha 0a3i JIbBiIBCHKOTO
00J1aCHOTO KIIIHIYHOTO TEPUHATAIBHOTO IIEHTPY Oyno BimkpuTo B TpyaHi 2022p., Konu KpaiHa nepedyBana y craHi BiitHu. Lle apyruit
0aHK JOHOPCHKOTO TPYAHOTO MOJIOKA, SIKUH YCIIIIHO (QyHKITIOHY€e B YKpaiHi Ha 0a3i MepHHATAIBHAX IIEHTPIB.

HispHicTh Banky rpyaHoro Mosoxa y JIbBiBCbKOMY 00J1aCHOMY KITIHIYHOMY TIepHHATAIbHOMY IIEHTPI — O/IUH i3 6araTtbox Cy4acHHX
BHCOKOTEXHOJIOT1YHHX HAIPAMIB pOoOOTH 3aKJIa y OXOPOHH 30pOB’s. baHK IpyJHOro MoJoKa OCHAIEHUH yciM HeOOXiJHUM 00NaiHaH-
HSIM, sIK€ BiZITOBi/Ia€ HAMBUIIINM CYy9aCHUM CBITOBHUM CTaHAapTaM. AKTHBHA, IOJICHHA KOMaH/IHa po0OTa JlikapiB-aKyliepiB, HEOHATOJIO-
T'iB, KOHCYJIBTAHTIB 3 IPYJHOTO BUTOIOBYBAHHS, MaTEPiB JO3BOIMIA 3 MOMEHTY poboTH baHKy 3airydanTs 10 31a4i TpyAHOTO MOJIoKa 32
JoHOpH Ta 310patu monaa 380 J1 ToHOPCHKOTO MoJoKa. [lepriry mopitist JOHOPCHKOTO TPYAHOTO MOJIOKa Oyiio oTpumano 12 ciuns 2023 p.

CrpusiHHS CTBOPEHHIO Mepexki baHKiB rpyaHOro Mojoka B YKpaiHi Ha epKaBHOMY PiBHI JIOTOMOKE 3pOOMTH BaroMuii BHECOK
y 30epekeHHs TOBHOIIIHHOCTI 3/I0POBOTO PO3BUTKY HOBOHAPOIHKEHHUX 1 HEMOBIIAT B HAIIIN JieprKaBi, 10 HA0YII0 0COOIMBOT aKTyallbHOCTI
B YaCH BOEHHOTO CHOTOJICHHS B YKpaTHi.

Ku11040Bi cj10Ba: 6ank rpyHOro Monoka; rpyfaHe MOJIOKO; TOHOPCHKE MOMIOKO; TOHOPKH.
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TA HAYKOBO-OoCnIAHUX POBIT

UDC: 616.24-008.331.1-022.324-07-085: TO THE ISSUE OF THE DEVELOPMENT
[615.816.2+615.225]-053/.32 AN ALGORITHM FOR A DIFFERENTIATED
DOI: 10.24061/2413-4260.X111.4.50.2023.3 APPROACH TO THE MANAGEMENT OF
PERSISTENT PULMONARY HYPERTENSION
I. Klymenko', M. Kononovych’ IN PREMATURE INFANTS

Educational and Scientific Institute for Postgraduate
Training of the Kharkiv national medical university’,
Municipal non-profit enterprise «City perinatal center»
of Kharkiv city council® (Kharkiv, Ukraine)

Summary

The management of premature infants with persistent pulmonary hypertension (PPH) remains a major problem in modern
neonatology. In recent years, scientific studies have identified the role of oxidative stress (OS) in the development and course of
PPH. The reserve for reducing mortality and optimizing the management of premature infants with respiratory distress syndrome
(RDS) and asphyxia is the development of an algorithm for a differentiated approach to the management of PPH in premature
infants, taking into account the severity and dynamics of OS, and its implementation into clinical practice.

Aim of the study. To increase the effectiveness of management of premature infants with persistent pulmonary hypertension
with asphyxia and respiratory distress syndrome based on the development of an algorithm for a differentiated approach
to the management of pulmonary hypertension taking into account the levels of oxidative stress as determined by urinary
8-hydroxy-2-deoxyguanosine (8-OHdG).

Material and methods. 100 premature infants between 26/1-34/6 weeks of gestation were included in the study: group
1 consisted of 50 infants with RDS, group 11— 50 newborns with RDS associated with perinatal asphyxia. The presence and severity
of PPH was determined in all infants on the first and third to fifth day of life by echocardiography (EchoCG), and quantitative
determination of 8-OHdG level (ng/ml) — in 44 infants on the first day, and in dynamics — on the third to fifth day of life by
enzyme-linked immunosorbent assay (ELISA). For radiographic evaluation of PPH, all infants underwent chest radiography with
determination of Moore's, Schwedels and cardiothoracic index (CTI). The research was conducted in compliance with bioethical
requirements as part of the planned scientific work of the Department (state registration number 0122U000025).

Results. It was found that the characteristics of pulmonary hypertension in premature infants with RDS were significantly lower
levels of mean pressure in the pulmonary artery (mPAP) on the first and 3-5 days of life than in children with perinatal asphyxia. It was
noted that the factors with high diagnostic significance determining the occurrence of persistent pulmonary hypertension are: birth
weight <1500 g; presence of perinatal asphyxia; low Apgar score on the 1st (1-3 points) and on the 5th minute of life (<7 points);
gestational age <30 weeks,; non-appropriateness for gestational age; male sex. Furthermore, it was found that urinary 8-OHdG levels
as a biomarker of OS in preterm infants with RDS and perinatal asphyxia correlated with mPAP on the first and third to fifth days
of life, and that urinary 8-OHdG levels had a high diagnostic value for determining the risk of developing severe PPH on the third
to fifth days of life. The diagnostic significance of the data of the comprehensive radiological assessment of PPH — the radiological
indices of Moore, Schwedel, CTI for the development of severe PPH was analyzed and the correlations between the indices and mPAP
and between the indices and the level of 8-OHdG were established. The Schwedel index showed the highest reliability in all cases.

Conclusion. On the basis of scientifically established relationships between clinical, laboratory, radiological and gender
aspects of premature infants with perinatal pathology and the identified diagnostic and prognostic values of urinary 8-OHdG,
an algorithm for a differentiated approach to the management of PPH was developed. Determination of the degree of OS and
mPAP in premature infants allows us to adjust and individualize the tactics of respiratory support in the management of premature
infants, thus improving the quality of medical care of premature infants with RDS and perinatal asphyxia. In prematurely born
children in perinatal centers, additional determination of the severity of RDS based on the level of 8-OHdG in urine allows
to predict the adverse course of PPH and the development of complications: bronchopulmonary dysplasia, intraventricular
hemorrhage III-1V grade, retinopathy II-11I grade, hearing impairment, hypoxic-ischemic lesions of the central nervous system
1I-111 grade in prematurely born children.

Key words: Premature infants; Persistent Pulmonary Hypertension, Oxidative Stress.

Introduction

Oxidative stress (OS) is a component of the
pathophysiology of neonatal lung disease associated
with persistent pulmonary hypertension (PPH) [1-4]. The
most sensitive OS biomarker in preterm infants is urinary
8-hydroxy-2-deoxyguanosine (8-OHdG) [5-8], which
shows a high correlation with mean pulmonary artery
trunk pressure and duration of respiratory support [9]. In

this article, we add to the body of scientific work on the
development of a differentiated approach to the management
of PPH. Previously, we published data on the analysis of
modern medical literature with the determination of the need
to improve the diagnosis and treatment of PPH in premature
infants [10] and the results of the search for the optimal
urinary OS biomarker correlating between the levels of OS
and mPAP in premature infants with RDS and asphyxia [11,
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12]. Data were also presented on the type and duration of
respiratory support and its relationship with the dynamics of
OS levels in preterm infants with PPH [13], and the results
of the scientifically established algorithm for a differentiated
approach to the management of PPH in preterm infants [9].

Aim of the study —to increase the effectiveness of the
treatment of premature infants with persistent pulmonary
hypertension with asphyxia and respiratory distress
syndrome based on the development of an algorithm for
a differentiated approach to the management of pulmonary
hypertension taking into account the level of oxidative stress
as determined by urinary 8-hydroxy-2-deoxyguanosine.

Material and methods

The study was conducted in 2020-2023 on the basis of
the intensive care unit for premature infants of the Kharkiv
Municipal Perinatal Center. Were studied 100 premature
infants, divided into groups. The first group consisted of
50 infants with RDS (26 boys and 24 girls), the second
group — 50 infants with perinatal asphyxia associated with
RDS (25 boys and 25 girls). The clinical characteristics
of the groups are shown in Table 1. Inclusion criteria of
the study: persistent pulmonary hypertension; gestational
age 26-34 weeks; neonatal period; respiratory distress
syndrome IInd-IIIrd degree; RDS associated with perinatal
asphyxia; obtaining voluntary informed consent of the
patient’s parents/caregivers to participate in the study.
Exclusion criteria: gestational age less than 26 weeks or
more than 34 weeks; congenital heart disease and patent
ductus arteriosus; necrotic enterocolitis, sepsis; refusal of
parents/caregivers to participate in the study [14].

Clinical and echocardiographic criteria were used to
determine the presence and severity of PPH in all infants
during the first and dynamic 3-5 days of life. Among
the clinical criteria, the oxygenation index (OI) was the
most important. Echocardiographic criteria, according to
international recommendations, include: assessment of the
rate of tricuspid regurgitation, measurement of systolic
pressure in the right ventricle, assessment of the state of
the right ventricle and the interventricular septum, blood

shunt, ratio of pulmonary artery acceleration time to right
ventricular ejection time [15-18]. The mean pressure in
the pulmonary artery trunk was determined according to
the international standards for the diagnosis of pulmonary
hypertension [19]. Quantitative determination of urinary
8-OHdG (ng/ml) was performed in 44 infants on day 1
of life and again on days 3-5 by the ELISA method using
the DNA Damage ELISA reagent kit, Enzo Life Sciences
(USA), according to the manufacturer’s instructions.
Radiographic assessment of PPH severity was performed
according to the criteria of Spuzyak MI et al. (2006) [20].

The algorithm of the differentiated approach was based on
the study of clinical and anamnestic data of the studied groups
of children, the ultrasound criteria of PPH, the dynamics of OS
levels, the determined prognostic threshold value of 8-OHdG,
and comparison with the indicators of comprehensive
radiographic evaluation of pulmonary hypertension in
premature infants with RDS and perinatal asphyxia.

The study was part of the research plan of the
Department of Neonatology of the Kharkiv Medical
Academy of Postgraduate Education «Study of the
peculiarities of the course of oxidative stress diseases
in newborns» (January 2022 — December 2024), state
registration number 0122U000025.

The research design was discussed and approved at
the meeting of the Medical and Ethical Committee of the
Kharkiv Medical Academy of Postgraduate Education
(Protocol No. 5 dated December 18, 2000). All parents
gave informed consent to the study of their children.

Statistical analysis was performed using standard
packages of MS Excel, Statsoft Statistica 7.0. (USA),
MedCalc® Statistical Software, version 20.218
(MedCalc Software Ltd, Ostend (Belgium). Qualitative
parameters were analyzed using Fisher’s exact test (¢).
A heterogeneous sequential Wald procedure [21] was
used to determine the diagnostic coefficients (DC) and
informativeness (I) of the studied features. The prognostic
threshold for quantitative indicators was determined using
ROC analysis with the construction of a curve between the
sensitivity and specificity of the diagnostic method.

Table 1
Clinical characteristics of patient groups, n (%), Mtm [14]
. Group | Group I
Indicator n=50 n=50
Gestational age, weeks 30.66+2.60* 30.34+3.15*
Birth weight (g) 1399+542* 1534 +677*
Boys, n (%) 26 (52 %) 25 (50 %)
Girls, n (%) 24 (48 %) 25 (50 %)
Apgar score, M+m
1st minute of life 4.08+0,24* 3.08+0.27*
5" minute of life 5.95+0,25** 4.50+0.26**

Pulse oximetry, % M+m

SpO, on the 1+ day of life

92.41+1.62**

90.65+1.49*

SpO, on the 3 -5" day of life

94.04+1.30**

91.00+1.26**

Cord blood gas analyses, M+m

b

pH 7.27+0.01** 7.01x0.03**

PO,, mm Hg 34.82+0.47** 24.95+0.42**
PCO,, mm Hg 33.87+0.38™* 46.58+0.40™*
BE -2.2+0.80** -13.69+0.46**
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Continuation of Table 1

. Group | Group Il
Indicator n=58 n=5%
Blood bas analyses, M+m
pH on the 1st day of life 7.24+0.06** 7.04+0.12**
pH on the 3 -5" day of life 7.33+0.05** 7.189+0.09**
PO,, mm Hg on the 1 day of life 31.25+2.10* 30.43+4.10*

PO,, mm Hg on the 3 -5" day of life

38.67+4.04*

30.35+3.18*

PCO,, mm Hg on the 1% day of life

52.00+4.75*

80.80+14.76™*

PCO,, mm Hg on the 3 -5" day of life

38.16+5.65*"

64.67+8.51*

BE, on the 1! day of life -3.85+2.03** -11.56+3.40**
BE_on the 35" day of life -0.63+4.35** -6.56+4.69**
10 on the 1%t day of life, M*m 16.43+£2.79* 17.87+2.89*
IO on the 35" day of life, Mxm 8.50+4.69** 16.00+1.31**
A-aDO, on the 1% day of life, M+m 183.26+48.12* 210.27+59.25*

A-aDO, on the 35" day of life, M+m

65.86+£8.43"*

160.80+£51.75™*

Type of delivery and unipara, n (%)

Cesarean section 46 (92 %) 31 (62 %)
Natural childbirth 4 (8 %) 19 (38 %)
First delivery 38 (76 %) 31 (62 %)
Unipara 12 (24 %) 19 (38 %)
Maternal anamnesis and course of pregnancy
Maternal age, years (M+m) 26.5+1.90** 32.3+1.85"*
Severe gestosis, n (%) 12 (24 %) 34 (68 %)
RDS prophylaxis, n (%)
Full 49 (98 %) 46 (92 %)
Partial 1(2 %) 4 (8 %)
Not conducted 0 (0 %) 0 (0 %)
Surfactant therapy
LISA, n (%) 28 (56 %) 6 (12 %)
INSURE, n (%) 12 (24 %) 7 (14 %)
Through additional port of endotracheal tube, n (%) 2 (4 %) 37 (74 %)
Not conducted, n (%) 8 (16 %) 0 (0 %)
Respiratory support, M+m

MAP, cm H,O on the 1 day of life 11.47+0.64* 12.86+0.49*
MAP, cm H,O on the 3 —-5" day of life 10.57+1.56™* 13,35+0.58™*

FiO,, % on the 1% day of life

31.456.75*

45,96+7.53**

FiO,, % on the 35" day of life

21.16+0.98™*

37,78+£3.45*

Complications and average length of hospital stay

No complications, n (%) 19 (38 %) 6 (12 %)
Bronchopulmonary dysplasia, n (%) 8 (16 %) 13 (26 %)
Retinopathy II-1ll stage, n (%) 13 (26 %) 16 (32 %)
IVG II-IV dg, n (%) 4 (8 %) 6 (12 %)
Hearing impairment (failed test), n (%) 6 (12 %) 9 (18 %)
Anemia of prematurity | dg., n (%) 9 (18 %) 11 (22 %)
Hypoxic ischemic encephalopathy II-11l dg., n (%) 28 (56 %) 36 (72 %)

Average length of hospital stay, days

37.66+3.79*

43.31+2.94**

Note: *— p >0.05 — no difference between groups

**— p < 0.05 - significant difference between groups

SpO, — saturation; pH — blood acidity; PO2 —partial pressure of oxygen in the blood; PCO: — partial pressure of carbon
dioxide in the blood; BE, — deficiency of bases; |0 — oxygenation index; A-aDO: — alveolar-arterial oxygen
gradient; MAP — average pressure in the respiratory tract; FiOz — fraction of oxygen in the inhaled mixture;

IVG — intraventricular gemorrage.

Results and discussion

At the first stage of research there was presented
a characteristics of indicators of PPH and factors that
determine the occurrence of PPH; were determined their
diagnostic and prognostic significance in prematurely

born children in the gestational age of 26-34 weeks with
asphyxia and RDS. Against the background of treatment
and selection of the most optimal tactics of respiratory
support (traditional mechanical ventilation with PEEP of
at least 6 cm H20, high-frequency mechanical ventilation,
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non-invasive mechanical ventilation, CPAP), the average
mPAP, mm Hg, was measured by the Echo CG method
as an indicator of PPH in both groups in the first and in
dynamics on the 3rd-5th day of life. On the first day of life,
the average value of mPAP in group I was significantly
lower than in group II. In the dynamics of observation on
the 3rd-5th day of life, the average mPAP significantly

decreased in the group of infants with RDS, and increased
in the group with perinatal asphyxia (Table 2).

The above evidence supports the aggravating effect
of perinatal asphyxia on the course of PPH and defines
asphyxia as a factor determining the development of
PPH in premature infants, which is confirmed by modern
scientific and medical literature [22, 23].

Table 2
The mean value and dynamics of mPAP (mm Hg) in premature infants with RDS and perinatal asphyxia, M*m [14]
. Group | Group Il
Indicator n=50 n=50
Mean mPAP on the 15t day of life 25.00+0.56* 40.19+0.40*
Mean mPAP on the 3¢ -5 day of life 21.77+0.73** 43.08+0.71**

Note: *— p < 0.05 - significant difference between groups
**— p < 0.05 - significant difference between groups

We evaluated the diagnostic significance and power
of the main clinical and anamnestic data of premature
infants, the course of pregnancy, the method of delivery,

and analyzed their influence as factors determining the
development of persistent pulmonary hypertension of
various degrees (Table 3).

Table 3

Diagnostic significance of clinical and anamnestic data of premature infants with persistent pulmonary
hypertension [9, 14]

Indicator Gradation DC |
. . <1500 -3.8
Birth weight, g 51500 116 4.35
. . present -6.0
Perinatal asphyxia not present 6.0 3.60
1-3 points -9.0
Apgar score on the 5" minute of life 4-6 points -0.5 3.49
27 points +23.8
. 26-29 -9.7
Gestational age, weeks 30-34 133 3.24
. natural childbirth -8.0
Type of delivery Cesarean section +1.9 168
. . 1-3 points -4.3
st
Apgar score on the 15t minute of life >3 points o4 1.13
" . non-appropriative -12.5
A tion f tat I 1,1
ppropriation for gestational age appropriative +1,8 13
. . . present -2.6
Placental disfunction during pregnancy not present 38 1.1
Infants’s sex male 3.0 1.04
female +3.1
Arterial hypertension during pregnanc present 5.9 0.60
P g preg y not present 0.9 )
Note: The sign (+) indicates about favorable course of PPH, and the sign (—) indicates about the development

of significant/severe PPH on the 3-5th day of life.

The following clinical and diagnostic factors are of
high diagnostic significance for an unfavorable course
of PPH: mean pulmonary artery pressure on day 3-5 of
life > 31.9 mm Hg (I=7.0), oxygenation index on day
3-5 of life > 8 (I1=4.35), body weight at birth <1500 g
(I=4.30). (I=7.0), oxygenation index on day 3-5 of life
> 8 (I=4.35), birth weight <1500 g (I=4.30), perinatal
asphyxia (I=4.22), Apgar score at 5 minutes of life <
7 points (1=3.49), gestational age < 30 weeks (I=3.24),
mean pulmonary artery pressure on day 1 of life > 34
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mm Hg. (I=1.98), natural childbirth (I1=1.68), small for
gestational age (I=1.13), male sex (I=1.04), placental
dysfunction during pregnancy (I=1.11), maternal
hypertension during pregnancy (I=0.60) [14]. The
obtained results are consistent with modern literature
data [24, 25, 26].

The second stage was to study the value of urinary
8-OHdG in premature infants with asphyxia and RDS
in the early neonatal period and to determine the clinical
significance of its levels at different degrees of PPH (Table 4).
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Table 4

Value of the urinary 8-OHdG (ng/ml) and its dynamics in premature infants with RDS and perinatal asphyxia, Mtm

. Group | Group Il

Value of the urinary 8-OHdG, ng/ml (n=23) (n=21)
First day of life 1.83+0.29* 2.27+0.39*
315 day of life 1.06+0.28* 4.10£0.42*

Note:

The obtained data indicate that on the first day of
life there is almost no significant difference between the
studied groups of children. On the 3rd-5th day of life, in
the first group of children there is a significant decrease in
the studied urinary OS biomarker (p<0.05), in the second
group — a significant increase by 1.8 times (p<0.05). Our
results indicate that perinatal asphyxia has a detrimental
effect on the degree of oxidative stress, reduced adaptability
and reactivity to OS in premature infants.

To evaluate the possibility of using the biomarker of
oxidative stress in clinical practice in the management
of premature infants, we analyzed the diagnostic and
prognostic significance of the dynamics of 8-OHdG
levels in the first and 3-5 days of life. The DC values
(Table 5) indicate that a decrease in urinary §-OHdG in
premature infants is associated with a favorable course of
PPH, and the absence of a decrease in the studied indicator
indicates the probable development of severe PPH. The
above is also confirmed by our correlation analysis

*—p < 0.05 — significant difference between groups

between mPAP and the level of urinary 8-OHdG, ng/ml
in premature infants [14].

Urinary 8-OHdG as a biomarker of OS in preterm
infants with RDS correlates with mean pulmonary artery
pressure on day 1 (r=0.85, p<0.001) and day 3-5 (r=0.84,
p<0.001). A correlation was found between the level of
urinary 8-OHDG in preterm infants with RDS associated
with perinatal asphyxia and mPAP on the first (r=0.82,
p<0.05) and on the third to fifth days of life (r=0.80,
p<0.05). The gender characteristics of the dynamics
of 8-OHdG levels in premature infants with RDS and
asphyxia with perinatal pathology confirm the reduced
adaptability and reactivity of boys to oxidative stress in the
early neonatal period: on the first day of life in both groups
of studied newborns there is no significant difference
(p>0.05) in the levels of 8-OHdG in urine between boys
and girls. On the 3-5th day of life, a significant increase
in urinary 8-OHdG levels was observed in boys in both
groups (p<0.05) compared with girls.

Table 5

Diagnostic significance of determining the dynamics of urinary 8-OhdG in premature infants with PPH

Indicator Gradation DC [
. don'td d 7.8
Decrease of the 8-OHAG levels on the 3% — 5" day of life On_ GOErease 6.39
decreased +9.3

Note:
significant/severe PPH on the 3-5th day of life.

It was found that the level of urinary 8-OHdG on the
3rd — 5th day of life has a high diagnostic significance for
determining the risk of developing severe PPH (I=6.39):
a decrease in the level of urinary 8-OHdG indicates
a favorable course of PPH, and an increase —about the risk
of developing severe PPH. The prognostic significance of
decreased levels of urinary 8-OHdG on the 3rd — 5th day
of life indicates a decrease in the probability of developing
complications in the neonatal period (I=3.25).

Clinical and laboratory correlations between mean
pulmonary artery pressure, 8-OHdG levels and the need
for respiratory support in premature infants revealed that
the more intensive the dynamics of 8-OHdG reduction,
the shorter the duration of respiratory support required
by the infants to establish spontaneous breathing (r=0.80,
p<0.001). The high diagnostic value of the duration and
type of respiratory support for the prognosis of the course
of PPH in premature infants was established: the risk of
developing severe PPH is indicated by: duration of HFOV
> 48 hours (I1=3.03), duration of traditional mechanical
ventilation > 72 hours (1=2.49), when nIV/CPAP is not the
only type of respiratory support (I=1.56). The prognostic
significance of the duration and type of respiratory support

The sign (+) indicates about favorable course of PPH, and the sign (-) indicates about the development of

for predicting the course of PPH in preterm infants was
determined: the following factors indicate the risk of
complications in the neonatal period: duration of traditional
mechanical ventilation > 72 hours (I=2.65), duration of
HFOV > 48 hours (I=1.46), when nIV/CPAP is not the
only type of respiratory support (I=1.08).

Perinatal asphyxia worsens the course of RDS in
preterm infants with higher levels of mPAP (p<0.05),
3.5 times more cases of severe pulmonary hypertension
(p<0.05), higher levels of OS (p<0.05), and longer duration
of ventilatory support (p<0.05).

In the third stage we determined the diagnostic and
informative value of predictors of PPH formation in premature
infants with asphyxia and RDS. According to the results of
the ROC analysis, the signs indicating the development of an
unfavorable course of PPH are: the level of urinary 8-OHdG
on the 3rd-5th day of life > 2.5 ng/ml; mPAP level on the first
day of life > 34 mm Hg; mPAP level on the 3rd-5th day of life
>31.9 mm Hg; Moore’s index on the first day of life > 42 %;
Moore’s index on the 3rd-5th days of life > 43 %, Schwedel’s
index on the first day of life > 0.4 cm, Schwedel’s index on
the 3rd-5th days of life > 0.5 cm, CTI on the first day of life
> 60 %; CTI on the 3rd-5th days of life > 60 %, oxygenation
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index on the first day of life > 16, oxygenation index on the
3rd-5th days of life > 8. High specificity was demonstrated
by ROC curves for urinary 8-OHdG levels and radiologic
indices on days 3-5 of life. High sensitivity was demonstrated
by ROC curves for mean pulmonary artery pressure on days
1 and 3-5 of life, Moore’s index on day 1, oxygenation index
on days 3-5 of life.

Thus, reliable predictors of the progressive course of
persistent pulmonary hypertension in premature infants
with RDS and perinatal asphyxia are: the level of the
urinary 8-OHdG > 2.5 ng/ml on the 3"-5" day of life,
the Schwedel index on the 37-5" day of life > 0.5 cm.
Favorable course of PPH in premature infants is evidenced
by: mPAP on the first day of life < 34 mm Hg, mPAP on
the 3-5th day of life <31.9 mm Hg, Moore’s index on the

first day life <42 %, oxygenation index on the 3rd-5" day
of life <8 [14].

On the basis of the obtained informative indicators of
complex radiological assessment of the degree of PPH
and dynamics of OS levels, the final stage of the work was
carried out—a differentiated approach to the diagnosis and
treatment of PPH in premature infants with asphyxia and
RDS was developed. The developed algorithm (Table 6) is
used by algebraic summation of DC until the diagnostic
threshold is reached, which for the 95 % level of confidence
is >-13.0, and for the 99 % level — DC >-20. If there is
a «-» sign next to the sum of DC of all indicators, there is
arisk of developing severe PPH, which requires correction
of ventilator parameters and increased treatment, and a «+»
sign indicates a favorable course of PPH.

Table 6

Algorithm of a differentiated approach to management of persistent pulmonary hypertension in premature
infants [9, 14]

Indicator Gradation DC |
mPAP on the 3¢ — 5" day of life, mmHg =2 29 1 70
Decrease of the 8-OHAG levels on the 37— 5% day of life _decreased _ L8 6.39
Surfactant therapy dor?’ct) Zﬂ‘;ﬁtfgte g +g$ 6.07
ion i rd _Eth ; <8 +5.0
Oxygenation index on the 3™ -5 day of life >8 40 4.35
Birth weight, g =% 281 430
Perinatal asphyxia norirs;c’eesne:nt ;%% 4.22
Schwedel’s index on the 35" day of life, cm 0':605'5 TSSS 3.60
1-3 points -9.0
Apgar score on the 5" minute of life 4-6 points -0.5 3.49
>7 points +23.8
Gestational age, weeks gg:gi ;%g 3.24
_ 0,
Moore’s index on the 3 -5 day of life, % 354‘:133%/" Tg; 3.23
Oxygenation index on the first day of life ﬂg Tgf 3.20
Duration of the HFOV, hours =28 e L
Duration of TMV, hours 12 138 249
N 0
CTl on the 345" day of life, % 526?)0%/° J_'g"g 2.49
mPAP on the 1% of life, mmHg = 29 | 108
. natural childbirth -8.0
Type of delivery Cesarean section +1.8 1.68
NIV/CPAP- the only one type of respiratory support yneos T;g 1.56
Apgar score on the 1% minute of life 13 é’;‘:tt: e AL
Appropriation for gestational age no;;r;ggc:ig?iigve ': 12 85 1.13
Placental disfunction during pregnancy noptrSrseesn;nt é% 1.1
Infants’s sex fg]nle;lee ;%2 1.04
Arterial hypertension during pregnancy noF;rSrS:sn;nt '053 0.60

Note:
of significant/severe PPH on the 3-5th day of life.
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The sign (+) indicates about favorable course of PPH, and the sign (—) indicates about the development
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If the diagnostic threshold was not reached when
adding the DC of all algorithm indicators, the diagnosis is
considered uncertain.

Conclusions

1. In our research, the development of an algorithm
for a differentiated approach to the management of PPH,
taking into account the complex radiological assessment
of pulmonary hypertension, OS levels as determined by
urinary 8-OHdG in premature infants at gestational age
of 26-34 weeks with respiratory distress syndrome and
perinatal asphyxia is scientifically based.

2. The pathogenetic significance of urinary 8-OHdG in the
development of PPH was determined and substantiated by the
ELISA method, and a direct strong correlation was established
between the OS indicator and the mPAP level in premature
infants with RDS and with RDS associated with perinatal
asphyxia in the early neonatal period. Perinatal asphyxia has
been shown to exacerbate the degree and course of pulmonary
hypertension in premature infants with RDS.

3. Diagnostic and prognostic determinants of the
development and course of pulmonary hypertension
in premature infants with RDS and perinatal asphyxia
were determined. It was found that a decrease in urinary
8-OHdG levels on the 3rd to 5th day of life is a prognostic
sign of a favorable course of PPH (I=6.39).

4. On the basis of scientifically substantiated
correlations between clinical, laboratory, radiological,
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J1O MUTAHHSI CTBOPEHHS AJITOPUTMY JUGEPEHIINOBAHOTO MIJAXOAY 10 MEHEIXKMEHTY
MEPCUCTYIOUYOI JETEHEBOI IIEPTEH3Ii Y MEPEIYACHO HAPOIKEHUX JTITEN

T. M. Knumenko', M. 1. KononoBuy®

HapuyanbHo-HayKOBHUI iHCTUTYT MicAsIANNIOMHOI 0cBiTH XapPKiBCHKOI0 HAIOHAJBHOI0 MEIMYHOI0 YHIBEPCHUTETY,
kadenpa nexiarpii Ne3 Ta HeoHaToJIOTii *,
Komynanbne HenpudyTkoBe mianpueMcTBo «MicbKkuii mepuHaTaabHuii meHTP» XapKiBebKoi MichbKkoi paamn®
(M. XapkiB, Ykpaina)

Pesrome.

Benenns nmepeayacHO HapOKEHUX JiTEH 3 MEPCUCTYIOYOIO JiereHeBoro rineprensieto (I1JIIN) 3anmumaeTbest akTyaaIbHOIO TIPOOIEMOI0
cy4acHoi HeoHarosorii. HaykoBi JOCITiIKeHHS OCTaHHIX POKIB BU3HAYAIOTh POk OKcuaaTuBHOTO cTpecy (OC) y po3BUTKY Ta mepediry
[JIT. Pe3epBoM [1st 3HM>KEHHS JIETATBHOCTI Ta ONTHMI3allil BeJIeHHS HETOHOIIEHUX HOBOHAPOKEHUX 3 PECIIPATOPHUM JUCTpPEC-
cunapomoM (PIIC) Ta acdikciero € po3poOka Ta BIPOBAKEHHS B KIIIHIYHY NMPAKTHKY AITOPUTMY IU(EPEHIIHOBaHOTO MiAXOAY A0
meHemkmenty I y mepequacHo HapoKeHHX JiTel 3 ypaXyBaHHAM BHpakeHOCTI Ta quHamiku OC.

Meta pocaizxenns. [ligBumieHHs eeKTUBHOCTI BeleHHA nepeadacHo HapomkeHnx miteit 3 [ 3 acoikciero ta P/IC Ha mincrasi
Ppo3poOKu anroputMy AudepeHIiiioBaHOTO IIXOAY 0 BEACHHS JIETEHEBOI TiepTeH3ii 3 ypaxyBaHHSAM PiBHIB OKCHIATUBHOTO CTPECy
3a BU3HAYECHHAM 8-TiIpoKcu-2-ne30kcuryano3uny (8-OHdG) B ceui.

Marepiaa Ta MmeToau aociaigxenHs. B nocnimkenns Oyno BrirodeHo 100 mepeqyacHO HapOMKEHUX JiTeH y TepMiHi recramii
26/1-34/6 Twxuis: I rpyny cxmamu 50 giteit 3 PIIC, rpymy 11 — 50 niteit 3 PIC y noennanHi 3 acikciero mpu HAPOIKEHHI.

BusnaueHHs HassBHOCTI Ta cTyneHto Tshkkocti [IJITT Oyimo mpoBeaeHo BCiM IiTSAM B mepiry Ta Ha 3-5 moOy JKUTTA 3a TOTIOMOTOIO
exokapmiorpadii (ExoKI'), a xinekicHe Bu3HaueHHA piBHS 8-OHAG (Hr/mun) — 44 niTsiM B mepiry, Ta B IWHaMIli — Ha 3-5 100y KHUTTS
MeTonoM iMmyHopepmeHTHOTO anamizy (IDA). s mpomeneBoi ominku [IJII" BciM IiTSM IPOBOIMIIOCH PEHTTEHOJIOTIYHE 0 CITiIPKSHHS
opraniB rpyasoi kinituau (RO OI'K) 3 BuzHaueHHAM iHAekciB Mypa, 11IBenens ta kapriotopakansHoro inaekcy (KTI).

JocainxenHs: BHKOHAHO 3 JOTPUMAHHSIM BHMOT 0i0eTHKH B paMKaX IJIAHOBOI HAYKOBOI podoTH kadenpu (Ne nep:kpeectpanii
0122U0000025).

PesyabraTu nociaigxeHHs. BcTaHoBIIeHO, IO 0COOIMBOCTSMH JIETEHEBOI TiepTeH3ii y mepeayacHo HapomkeHux aiteit 3 PIC
Oy/r OCTOBIPHO HIUJKYI PiBHI CEPEAHBOTO TUCKY y cTOBOYpi JiereHeBoi aprepii (mPAP) B mepry, Ta Ha 3-5 100y KUTTS, HIXK Yy AiTei
3 IEPUHATAEHOIO ac(iKCier0.
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BusnaveHo, 1110 YMHHUKAMH 3 BHCOKOIO A1arHOCTHYHOIO 3HAYYIIICTIO, IETEPMIHYIOYMMHI BHHUKHEHHS MIEPCUCTYIOUO] JIereHeBOl
rinepTeHsii €: Maca Tijla AMTHHY IpH HapopkeHH] <1500 1, HasBHICTH IIepUHATAIBHOT acdikeil, HU3bKa OLIHKA 3a MIKaIo Anrap Ha 1
(1-3 6anm) Ta Ha 5 XBUIMHAX XUTTA (<7 OaniB), TepMmiH recramii <30 THXKHIB, HEBIAMOBIAHICTE MacH TiJa TUTHHU IecTaliifHOMY BIKY,
YOJIOBIYA CTaTh JUTHHI.

Bcranosneno, mo Bmict 8-OHdG stk 6iomapkepa OC B ceui y nepequacHo HapopkeHUX giteid 3 P/IC Ta nepuHaransHO0 achikciero
xopemoe 3 mPAP B nepury Ta Ha 3-5 100y xwurTs, a piBHi 8-OHdAG B cedi MaloTh BUCOKY J1iarHOCTUYHY 3HAUYIIICTh JJIsI BU3HAUCHHS
pusuky po3ButKy [1JII" TshKKOTO CTyneHs Ha 3-5 100y KUTTSI.

[Ipoanamni3zoBaHO JiarHOCTHYHY 3HAYYIIICTh JAaHUX KOMIUIEKCHOI mpomeHeBoil ominku [1JII" — peHTreHonoriunmx innekcis Mypa,
semens, KTI Ha po3sutok [TJII" TsDKKOTO CTyTIEHS Ta BCTAHOBIICHO KOPEJISIIHHI 3B’ sI13KM MiXk iHIekcamu Ta mPAP, ta Mixk iHIeKcamMu
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BODY COMPOSITION OF FULL-TERM
NEWBORNS AGAINST THE BACKGROUND
OF INCREASED PROTEIN INTAKE

L O. Anikin, L. S. Stryzhak IN THE INTENSIVE CARE UNIT

Zaporizhzhia State University of Medicine and
Pharmacy (Zaporizhzhia, Ukraine)

Summary

To evaluate the effects of increased protein and L-carnitine supplementation in the feeding program of term infants with
perinatal conditions on improving physical development outcomes, changes in body composition and hospital outcomes.

The aim is to evaluate the effect of short-term increased protein intake in term infants and L-carnitine supplementation on
body composition and key indicators of physical development in children.

Material and methods. To test the proposed hypothesis of neonatal nutrition, we studied the vital signs of 59 term infants
randomized into two groups. The first group (n = 30) received standard breastmilk (BM) or formula feeding, and the second group
(n = 29) received a protein-fortified (PF) formula and L-carnitine supplementation during the hospital stay. At the beginning
and end of treatment, the children’s physical development and body composition were assessed using bioelectrical impedance.

The study protocol was agreed and approved by the Regional Bioethics Committee of the Zaporizhzhia State Medical and
Pharmaceutical University. The study was conducted in accordance with the moral and ethical standards of the IGH/GCP, the
Declaration of Helsinki (1964 with amendments of 1975, 1983, 1989, 1996, 2000), the Convention of the Council of Europe on
Human Rights and Biomedicine, and the legislation of Ukraine. Written informed consent was obtained from the parents of the
patients before the start of the study.

All statistical analyses were performed using the software Statistica 13.0, TIBCO Software Inc (licence number
JPZ8041382130ARCN10-J) and Microsoft Excel 2013 (licence number 00331-10000-00001-AA404). The probability of the
difference in the absolute values of the means was determined using non-parametric methods of statistical analysis: the Mann-
Whitney test (U) for unrelated groups and the Wilcoxon signed rank test (T) for related groups. Statistical significance was
defined as p < 0.05.

The study was conducted within the framework of the research work of the Department of Anaesthesiology and Intensive Care
Medicine of the Zaporizhzhia State Medical and Pharmaceutical University of the Ministry of Health of Ukraine — « Optimization
of diagnosis and intensive care of multi etiological lesions of the brain, gastrointestinal tract, kidneys in newborns and older
childreny, state registration number 0118U007142.

Results. Infants in both groups had similar characteristics of weight, length and head circumference at baseline. The
proportions of infants of both sexes were within the 50 % percentile. In general, the proposed feeding strategy contributed to
better indicators of infant physical development and a statistically significant, faster recovery of body weight in the fortified
group. Thus, the generalised indicator of body weight of children in the GZ group was 3966.90 = 439.08 g, compared to 3554.62
+452.28 g in the SC group, p = 0.0033. In general, the children who consumed more protein were transferred out of intensive
care sooner — 10.00 (8.00, 12.00) days vs. 12.00 (11.00, 16.00) days, U = 235.00; p = 0.0024; discharged from hospital sooner
—21.00(19.00, 27.00) days vs. 26.50 (22.00, 31.00) days, U = 267.00, p = 0.0109. This strategy proved to be safe, as evidenced
by normal phenylalanine and urea levels at all stages of the children’s examination. Percentage analysis of body composition
showed an increase in the formation of more dry mass in children on the standard diet, without protein fortification and without
carnitine supplementation. Thus, the percentage of FFM in the children on the standard diet was 84.71 (83.27; 85.47) % at the
end of the study, compared with 83.09 (81.93; 83.96) % in the GZ group, U = 117.00; p = 0.0020. The total cohort indicator was
influenced by the changes in body composition found in the women: in the GZ group, the percentage was 82.21 (81.55,83.10) %
versus 84.71 (83.65,85.30) % in the SC group, U = 8.0; p = 0.0051. Thus, increased protein supplementation in term girls was
associated with greater accumulation of fat mass, even with short-term supplementation.

Conclusions. Consumption of more protein and carnitine supplementation in term neonates in the intensive care unit
promotes better growth against a background of body composition with higher fat content in females, a fact that limits the use
of this strategy without further studies.

Key words: Body composition; Hypoxic-ischemic Encephalopathy; Neonates; Children; Physical Development; Bioelectrical
Impedance; Breast Milk.

Introduction

In the care of neonates in the intensive care unit,
considerable attention is paid to nutritional support in
addition to the management of perinatal conditions. The
goal of feeding preterm infants is to mimic the intrauterine
growth rate and, after 36 weeks postmenstrual age, to
maintain the growth rate of a full-term infant who is
breastfed [1]. Optimal physical development in full-
term infants corresponds to rapid recovery of postnatal
weight loss and standard daily growth. A proven strategy
to improve children’s physical development is to provide
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sufficient protein in breast milk or formula for both term
and preterm infants. Exogenous protein is an indispensable
source of essential amino acids for the synthesis of protein
required for growth.

The problem of physical developmental delay is most
prevalent in the low-birth-weight group. Only a limited
number of studies have looked at the optimal protein intake
for term infants, who have fewer perinatal morbidities than
preterm infants [2, 3]. This is due to well-known and well-
studied factors: impaired intracellular insulin signaling,
impaired glucose uptake and reduced mitochondrial
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efficiency during critical illness. Even in term infants
requiring intensive care, such mechanisms contribute to
increased protein catabolism and the need for additional
energy to overcome illness and ensure physical growth [4,
5]. A large number of observational studies and surveys
of the nutritional status of term infants treated for critical
illness show that the prescribed and actually delivered
macronutrient intakes are usually lower than recommended
intakes, and that cumulative protein and energy deficiencies
during hospitalization can reach 40-45 % [4]. The severity
of illness and nutritional deficiencies correlate with the
duration of mechanical ventilation. For example, the
Canadian National Network of Intensive Care Units reports
a similar problem [6].

One method of preventing this deficiency in preterm
infants is early initiation of parenteral nutrition, but
a recent multicentre study has shown possible risks of
this strategy with potentially negative consequences for
this population, so improving the outcomes of enteral
nutrition is still relevant [7]. Another strategy that has been
explored in recent years is to improve neonatal outcomes
by supplementing the nutritional support program with
L-carnitine. It plays an important role in fatty acid oxidation
by facilitating the transport of long-chain fatty acids across
the mitochondrial membrane. The resulting energy can
contribute to improved protein synthesis. Carnitine is
a conditionally essential nutrient found in breast milk
and is added to infant formula. Recent evidence suggests
a positive association between carnitine intake and brain
size and physical development in children [8]. Almost no
studies have been conducted in preterm infants requiring
intensive care, but the lack of adequate nutrition in term
infants in the first few weeks of life contributes to the
accumulation of secondary carnitine deficiency.

During critical illness, proteolysis is enhanced.
The release of cytokines, cortisol and growth hormone
contributes to the breakdown of skeletal muscle so that
certain amino acids can be redirected and used as substrates
for the synthesis of additional energy in the liver. This
may play an important role in stunted growth in infants
with limited protein and energy reserves or in cases where
energy intake is delayed [4]. Weight gain in the preterm
infant cohort can be achieved with current formulae and
breast milk fortification, but there is a risk that the weight
gain will be at the expense of fat and a reduction in lean
mass and will not meet the reference growth charts for
newborns [9-11].

In recent years, studies have been carried out not only in
the preterm category to investigate the effects of increased
protein intake. In a multicentre study by V. Koletzko, the
effect of increased protein intake in healthy term infants
over the course of one year was investigated in comparison
with the exclusive breastfeeding group. Assessment of
body composition and anthropometric parameters at the
age of 6 years showed a 2.6-fold reduction in the adjusted
odds of obesity in the breastfed group, indicating the
risks of high protein intake [12]. However, the short-term
consumption of high protein intakes within the guidelines
for critically ill preterm infants and the possible outcomes
of such a strategy have been little studied [4]. Disorders

of body composition in early life may play a key role in
the «metabolic» programming of several future health
conditions, including hypertension, stroke, type 2 diabetes
mellitus, and obesity, which are grouped together in the
definition of «metabolic syndrome» [13].

Accurate assessment of neonatal body composition
is therefore essential for determining, predicting and
monitoring nutritional outcomes in order to develop
optimal feeding strategies. Conventional methods used
in clinical settings to assess physical development and
body composition in children are largely based on
anthropometric measurements (such as length, weight
and skinfold thickness). Body mass index (BMI) is
commonly used to accurately assess the body composition
of young children [13]. BMI reflects fat mass (FM) and
fat-free mass (FFM) as a single value. Accurate methods
for analyzing body composition in neonates include: air
displacement plethysmography (ADP), water diluted
isotope (TBW) method, bioelectrical impedance analysis
(BIA), dual energy X-ray absorptiometry (DXA) and
magnetic resonance imaging (MRI). Each of these methods
has been validated as an affordable way to determine
body composition in newborns, although none of them
provides the most accurate data [14-18]. In addition, all
methods except BIA cannot be used in intensive care
units for neonates with critical perinatal conditions. The
latter, based on changes in tissue electrical conductivity,
is fast, relatively inexpensive and BIA can be used in any
patient [19].

The aim of the study. To evaluate the effect of
short-term increased protein intake in term infants and
L-carnitine supplementation on body composition and key
indicators of physical development in children.

Material and Methods. When designing the study,
we hypothesized that early administration of a guaranteed
higher protein supplement (relative to the usual intake
in the intensive care program) and the addition of L-car-
nitine to the nutritional program of term, critically ill
infants would improve the physical development of the
children. In addition, we hypothesized that an increase
in body weight with increased protein intake would be
accompanied by a decrease in adipose tissue content — fat
mass (FM)—due to an increase in lean body mass — fat-free
mass (FFM).

The study participants were treated in the neonatal
intensive care unit of the Zaporizhzhia Regional Clinical
Children’s Hospital. The center provides tertiary care
for infants delivered from medical institutions of the
Zaporizhzhia region or the city of Zaporizhzhia of
the second level of care and is the clinical base of the
Zaporizhzhia State Medical and Pharmaceutical University.

A prospective, randomized, controlled trial was
conducted in children of different gestational ages from
24 to 42 weeks at birth. The children were stratified
into 4 groups according to their degree of maturity. This
publication focuses on the group of children born at term.
In the period from 2017 to 2020, 59 infants born at 37 to
41 weeks were selected. The children were evacuated from
maternity hospitals and hospitals in critical condition. The
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universal criterion for inclusion in the study was the need
for prolonged artificial lung ventilation for more than 72
hours due to critical perinatal diseases. Intensive care was
provided in accordance with existing protocols of the
Ministry of Health of Ukraine and international standards
for neonatal care.

Exclusion criteria included children who were small
or large for gestational age (assessed using the Fenton
2013 nomograms for fetal physical development [20]),

children with congenital malformations requiring surgical
intervention, children with congenital metabolic disorders,
chromosomal abnormalities, and children with end-stage
liver disease. Thus, 63 children were included in the study
at the screening stage, but 4 infants were subsequently
excluded from the study due to congenital heart disease
with surgical correction (1), development of end-stage
multiorgan failure (1), and 2 children were classified as
large for gestational age by anthropometry (Fig. 1).

n=30
Standard nooribon (5()
Proteis according to wfewnce
cortent in breast nolk or by the
amount n "formmla”

Total newh crns: n= 63
restatiomal aze ¥ 37 wreeks .
Mechanical vemtlation more than 72 haas
Exchided from the stady n= 2
- 1. Congemtal heart disease.
2. Polyorzan falure.
Exchided from the stadyn = 2
o Larze before the gestation age

/\i\’-’eiglﬂ more than 90th percentile)

n= 29
Protein enrichment 0 2 conmnphon
level of 3.5 g/ fday (F G)
L-carmtre sapplemerntation of 50
mgikgiday, inbreast milk or formula.

Fig. 1. Study design and organization.

All infants were randomly divided into 2 groups using
the method of random numbers generated by the Statistica
program. The standard feeding group consisted of 30
(50 %) infants who received mainly breast milk. At the
initial stage of care, the infants received tube feeding, and
when swallowing was regained, they received breast or
bottle feeding. The amount of food was gradually increased
each day based on clinical signs of food tolerance.

In the study group (29 children), protein supplementation
was used up to a consumption of 3.5 g/kg/day using
a protein fortifier, a casein hydrolysate. Fortification was
started at an enteral absorption of approximately 80-90
ml/kg/day. The required dose of fortifier was calculated
daily by adding the required amount to milk or formula.
For the calculation, we used the average data on the protein
content in breast milk of women who gave birth at term
and the protein content according to the instructions
for formula feeding [21]. Usually, the daily amount of
fortifier was evenly distributed over all portions for tube
feeding and in 4 portions for self-swallowing. In addition,
L-carnitine supplements were administered to prevent the
accumulation of carnitine deficiency at a daily dose of 50
mg/kg/day of the active ingredient until discharge from
the hospital. Until the child was able to receive adequate
enteral nutrition, L-carnitine was administered as an
infusion by adding the daily dose to a prepared mixture of
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fluids and electrolytes, which was administered at a steady
rate throughout the day. The enteral administration of
carnitine was started when the feeding volume reached
90-100 ml/kg/day. The daily dose of carnitine was
administered in three doses by adding it to the formula
or breast milk.

The physical development of the children was assessed
on the day of birth and then weekly or on the day of
discharge from the hospital. The main anthropometric
parameters (body weight, head circumference, body length)
were measured. All measurements were standardized
according to WHO recommendations [22]. Measurements
were performed twice by two specialists independently
of each other. Weight was measured to the nearest 5 g on
a calibrated electronic scale. If the difference between the
two measurements exceeded 50 g for weight, 0.7 cm for
length, and 0.5 cm for head circumference, both personnel
repeated the measurements.

The data obtained were compared with Fenton’s
nomograms of physical development and a comparative
analysis was performed between the groups. In addition,
a comprehensive assessment of the infants’ somatic and
neurological status was performed. The biochemical
profile of the neonates was studied weekly. Plasma free
carnitine and phenylalanine levels were assessed at
baseline and during the last week of treatment using liquid
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chromatography-mass spectrometry (LC MS-Agilent 1260
Infinity HPLC system, USA).

The variability of neonatal body composition was
studied using the bioelectrical impedance (BIA) method.
Impedance measurements were performed simultaneously
with anthropometry. A Bodystat® 1500MDD device
(Bodystat Ltd, Isle of Man, UK) and special disposable
electrodes from the same manufacturer (Bodystat
Electrode Pads) were used for impedance analysis. The
device automatically performs a calibration during each
measurement. Two electrodes were placed on the neonates
in the supine position: on the back of the hand and on the
right foot. Measurements were performed with a signal
frequency of f =50 KHz, an electric current amplitude of
200 microamperes, and a measurement accuracy of 2 + Q
(ohm). The impedance index (impedance index — Ht2/I,
(cm2/Q)) as a variable (calculated as height in square
centimeters divided by bioelectrical impedance in £2) was
calculated separately for each child to assess FFM.
Impedance analysis using similar devices has demonstrated
diagnostic capabilities in neonatal cohorts to measure FM
and FFM with high accuracy [19, 23, 24]. A comparative
analysis of the data obtained was performed at the time of
birth and at the third postnatal week, which coincided with
the discharge of most children in the fortification group.

In the text and tables, data are presented as M + SD
(arithmetic mean + standard deviation) in the case of
normal distribution of the trait, Me (Q1; Q3) (median of the
sample with interquartile range reported as upper (75 %)
and lower (25 %) quartiles in the case of non-normal
distribution). Categorical variables are expressed as the
absolute number of cases (n) in the group and frequency
as a percentage (%). Nonparametric methods of statistical
analysis, such as the Mann-Whitney U test, were used to
assess the significance of the difference in absolute values
of means between independent samples. The Wilcoxon
signed rank test (T) was used for paired groups. The p level
< 0.05 was defined as significant in all tests.

The study protocol was agreed and approved by the
Regional Bioethics Committee of the Zaporizhzhya
State University of Medicine and Pharmacy. The study
was conducted in accordance with the moral and ethical
standards of the IGH/GCP, the Declaration of Helsinki
(1964 with amendments in 1975, 1983, 1989, 1996, 2000),

the Convention of the Council of Europe on Human Rights
and Biomedicine, and the legislation of Ukraine. Written
informed consent was obtained from the parents of the
patients before the start of the study.

The study was conducted within the framework of
the research work of the Department of Anesthesiology
and Intensive Care Medicine of the State Institution
«Zaporizhzhya State Medical and Pharmaceutical University
of the Ministry of Health of Ukraine» — «Optimization of
diagnosis and intensive care of polyetiological lesions of
the brain, gastrointestinal tract, kidneys in newborns and
older children», state registration number 0118U007142.

All statistical analyses were performed with the
software Statistica 13.0, TIBCO Software Inc. (license
number JPZ8041382130ARCN10-J) and Microsoft Excel
2013 (license number 00331-10000-00001-AA404). The
probability of the difference in absolute values of means
was determined using nonparametric methods of statistical
analysis: the Mann-Whitney test (U) for unrelated groups
and the Wilcoxon signed rank test (T) for related groups.
The statistical significance was defined as p < 0.05.

Results. The study included 59 neonates, 30 in the
standard diet group (SN) and 29 in the protein and carnitine
enrichment group (FG). The characteristics of the infant
groups are shown in Table 1. The enrolled infants were
similar in terms of gestational age and anthropometric
characteristics. In each group, boys predominated with
70 % and 62 %, respectively. Children in both groups
had manifestations of hypoxic-ischemic encephalopathy
at birth, initially determined by the Sarnat scale. A small
percentage of children were born by cesarean section, the
frequency of intervention did not differ between subgroups
and was 16.67 % in the SN group and 20.69 % in the FG
group, p=0.96. As expected, the children were comparable
in terms of perinatal morbidity. The main problem was
moderate hypoxic-ischemic encephalopathy (86.67 % and
86.21 %, without statistically significant difference). The
main product of infant feeding was breast milk, 86 % in
the SN group and 90 % in the FG group, p=0.69.

The proportions of birth weight and head circumference
were within the 50 % percentile for both sexes. For birth
length, both cohorts had values within the <90th and >50th
percentiles, which were statistically equivalent (Table 1).

Table 1
Demographic and clinical data of infants enrolled in the study
Indicator, units of measurement (n E%O) (n szg) p-level
Gestational age, weeks 38,73+ 1,26 39,00 +1,13 0,39
Weight at birth, g 3265,13 + 366,60 3452,24 + 413,58 0,07
Body length, cm 52,17 + 2,32 53,16 + 2,13 0,09
Head circumference, cm 34,27 £+ 1,17 34,69 + 1,01 0,14
Boys, n (%) 21,00 (70,00 %) 18,00 (62,07 %) 0,53
Apgar score at the first minute, points 6,13+1,72 5,69 + 2,00 0,36
Apgar score at the fifth minute, points 7,20 £ 1,71 6,76 + 1,60 0,31
Cesarean section, n (%) 5,00 (16,67 %) 6,00 (20,69 %) 0,69
Hypoxic-ischemic encephalopathy, n (%) 26,00 (86,67 %) 25,00 (86,21 %) 0,96
Neonatal sepsis, n (%) 1,00 (3,33 %) 2,00 (6,90 %) 0,54
Meconium aspiration, n (%) 3,00 (10,00 %) 2,00 (6,90 %) 0,68
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A gradual increase in the daily feeding volume provided
tolerance to the nutritional load, which in the groups at the
end of the first week of life was respectively: for the FG
141.81 £+ 20.18 ml/kg/day and for the SN 131.87 + 30.63
ml/kg/day, p = 0.13; on day 14: for the FG 163.43 + 9.46
ml/kg/day and for the SN 156.12 + 13.25 ml/kg/day, p =
0.07. These data indicate a good tolerance of food intake in
full-term infants, which allowed protein supplementation
during the first week after birth. The increase in volume
was stopped when the daily intake reached 150-165 ml/kg.
Parenteral nutrition with lipid emulsions and amino acids
was not performed according to the strategy adopted by
the hospital [4,7].

In the fortification group (FG), it was possible to
provide protein supplementation of approximately 3.5 g/
kg/day from the 7th day of life. This corresponded to the
protein intakes of critically ill term infants (2.0-3.50 g/kg/
day) who had entered a stable «recovery» phase, according
to the ESPGHAN 2021 recommendations [4]. At the
same time, the level of deviation from the average was
low, achieved by the automatic calculation of the infant
formula. Thus, on days 14 and 21, the infants continued
to consume 3.5 (3.4; 3.6) g/kg/day and 3.5 (3.5; 3.5) g/kg/
day, respectively, of protein from fortification, and 2.3 (2.3;
2.5) g/kg/day and 2.4 (2.3; 2.6) g/kg/day, respectively, of
protein from breast milk or formula.

The protein intake of the infants on the standard
formula was 2.35 (2.3; 2.5) g/kg/day on average and
2.4 (2.3; 2.5) g/kg/day on days 14 and 21, which was
also within the recommendations. When comparing the
intake of total protein in the stable phase of lactation,
a statistically significant difference was found between
the groups: 3.5 (3.4, 3. 6) g/kg/day versus 2.35 (2.3,
2.5) g/kg/day, at U = 80.00; p = 0.0001 on day 14, and
3.5 (3.5, 3.5) g/kg/day versus 2.4 (2.3, 2.5) g/kg/day, at
U =50.00; p=0.0001 on day 21.

Increased protein intake did not lead to an increase in
plasma phenylalanine reference values. The international
database, which includes results from 133 laboratories,
reports a mean phenylalanine cut-off value of 130 mmol/L
(range 65-234 mmol/L). In our study, the mean plasma
phenylalanine level before the start of fortification
was 91.18 mmol/L (65.56; 112.61), and at the end of
fortification it was 88.07 mmol/L (62.49; 112.40), with
U =429.00; p = 0.76. No child was found to exceed the
threshold for the above amino acid. Urea levels did not
differ between groups during the first week of life or during
weekly monitoring of biochemical parameters. Thus, the
urea in the blood plasma of children with CH was 6.39
(3.45; 9.73) mmol/l, while the index in the fortified group
was 4.92 (3.65; 7.10) mmol/l, with U = 429.00; p = 0.76.
In the second week of breastfeeding this trend continued:
in the SC group 4.14 (2.85; 5.22) mmol/l versus 4.56 (4.10;
6.46) mmol/l, with U =291.00; p = 0.03. At the end of the
treatment, the data obtained finally indicated the safety
of the proposed strategy. At the end of the third week of
treatment, newborns in the lower protein intake group
had a urea level of 3.39 (2.71; 4.55) mmol/L, compared
with a urea level of 4.47 (3.04; 6.01) mmol/L in the
supplementation group, U = 376.00; p=0.2.
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In our study, infants in both groups had limited enteral
feeding opportunities during the first two weeks and thus
did not receive adequate carnitine supplementation from
breast milk. This increased the risk of secondary carnitine
deficiency. It should be noted that the reference values for
free carnitine (FC) in newborns vary. According to the
results of the study by H. Snares, the normal level of FC
in term infants is 46.41+20.73 mmol/L [25]. Other authors
point out the limit values of free carnitine in the range of
20-26 mmol/L, which can vary during the first month of
life, so the data vary in recent years. One observational
study reports that hypoxic-ischemic encephalopathy is
a proven risk factor for secondary carnitine deficiency.
In the group of children with HIE, a statistically lower
level of carnitine was found compared to healthy children,
reaching 13.24+6.8 mmol/L [26]. This prompted us to offer
carnitine supplementation to the study group. As a result,
serum carnitine levels in the group not taking prophylactic
carnitine were below the reference value of 13.67 mmol/L
(10.08; 18.61) at baseline and below the reference value
of 24.97 mmol/L (18.99; 38.85) before discharge. In the
fortification group, the initial carnitine level was also below
the reference value, which increased after supplementation.
Thus, in the last measurements, the level of free carnitine
averaged 96.18 mmol/L (76.33; 119.32), in the first
samples of this group —24.17 mmol/L (20.22; 36.29), U
=35.0000; p = 0.0001. In the standard diet group, there
was also a statistically significant increase in free carnitine
levels at baseline and at the end of the study. This is due to
the intake of carnitine with breast milk.

Weight gain showed significant differences between
the two groups (Figure 2). As can be seen in this figure,
although the birth weight was higher in the group that
received more protein, it was not statistically significant.
Subsequently, at the end of the first week of life, the weight
gain curve was downward in the standard diet group due
to a greater initial weight loss. In contrast, the FG group
showed an upward weight gain due to early protein
supplementation. Thus, the mean weight on day 7 in the
SN group was 3224.00 + 419.64 g, while in the FG group
it was 3545.83 + 405.39 g (p = 0.004). Subsequently, the
growth of the infants in both groups was accompanied
by a steady increase in weight, the corresponding growth
curves were ascending, parallel to the 50 % percentile, until
the moment of discharge from the hospital. On the 21% day
of life, the statistical difference in body weight between
the groups was maintained: 3554.62 + 452.28 g for the SN
group (n=26) versus 3966.90 + 439.08 g for the FG group
(n=20), at p=0.003.

The generalized data (without taking gender into account)
showed that the infants in the SN group initially lost more
weight and recovered it more slowly than the infants in the
FG group. Thus, the mean weight recovery in the protein
supplementation group was almost twice as fast as in the
standard diet group: 5.0 days (1.0; 8.0) versus 10.0 days (8.0;
16.0), with U = 173.00; p = 0.0002. It is noteworthy that this
was achieved with the same dietary intake. The children
in the enrichment group also showed a statistically greater
daily weight gain: 24.76 g/kg/day (14.2; 30.36) versus
18.62 g/kg/day (12.5; 24.3), with U = 263.00; p = 0.02.
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As for the dynamics of changes in body length among
infants, it was similar to weight (Fig. 3). The analysis
revealed that the growth of babies began to increase already
in the first week of life up to the 28" day, statistically
significant differences began to appear as early as the
7" day. On the 21* day of observation, when most children
in the enrichment group were ready for discharge, the
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body length indicators for the SN and FG groups were
respectively: 53.52 + 2.04 cm, versus 55.83 + 1.43 cm,
at p = 0.0001. Indicators of physical development of
infants when assessed using Fenton diagrams adapted
to the 50" week of adjusted age demonstrated a parallel
increase in body length in infants of both groups from the
first week of life.
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Fig. 3. Dynamics of body length growth

Note * — statistically significant differences between groups
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As shown in Figures 2 and 3, the differences in
physical development were mainly related to body weight
and length. The increase in head circumference was
similar in both groups, with no statistical difference, and
corresponded to an ascending curve parallel to the 50 %
percentile. Accordingly, neonates of the FG spent less
time in the NICU and hospital. Thus, after 23 days, only

7 (24.14 %) infants remained in the high protein group
and 15 (50 %) in the standard nutrition group. Therefore,
a comparative analysis of physical development after
21 days of life was not important.

The results of the BIA measurements during the study
and the indicators calculated taking into account the body
weight of the girls in both groups are summarized in Table 2.

Table 2
Dynamics of changes in BIA and «dry weight» among female newborns
Indicator, units of measurement | SN (n=9)* | FG (n=11)* | p-level | U
Bioelectric Impedance, ohm, Me (Q1; Q3)
At birth 698.0 (603.0; 756.0) 740.0 (705.0; 789.0) 0.15 30.00
21t day or discharge’ 562.0 (533.0; 588.0) 646.0 (634.0; 655.0) 0.003 10.00
Impedance index, cm2/Q, Me (Q1; Q3)
At birth 3.37 (2.49; 3.44) 3.12 (2.76; 3.17) 0.7 44.00
21t day or discharge’ 3.91 (3.56; 4.42) 3.95 (3.51; 4.10) 0.82 46.00
Fat-free body mass (FFM), kg, Me (Q1; Q3)
At birth 2.51 (2.47; 2.90) 2.86 (2.69; 3.29) 0.11 28.00
21% day or dischargef 2.83 (2.74; 2.9) 3.27 (3.00; 3.54) 0.03 15.00
Fat-free body mass (FFM), %, Me (Q1; Q3)
At birth 84.58 (83.35; 85.42) 82.99 (81.57; 83.40) 0.07 25.00
21 day or discharge’ 84.71 (83.65; 85.30) 82.21 (81.55; 83.10) 0.0051 8.00

# — number of children from 1 to 14 days of observation; 1 — number of observations for girls on day 21 was in the SN

group n = 8, in the FG group n = 10;

It is noteworthy that statistically significant differences in
tissue impedance and FFM were obtained at day 21. The latter
was higher in absolute numbers in the girls of the protein-
supplemented group: 3.27 (3.00, 3.54) in the FG group versus
2.83 (2.74, 2.9) in the SN group, with U = 15.0; p = 0.03.
It should be noted that the total body weight at 21 days was
significantly higher in the fortified group, and in general the
girls in this group grew better. Thus, in the third week, the
body weight of girls in the FG group was 3982.50 (3610.00;
4340.00) g, while in the SN group it was 3320.00 (3235.00;
3460.00) g, with U = 7.5; p = 0.004. However, when the
percentage of «dry» body weight relative to total weight
was calculated, the opposite result was obtained: in women
in the FG group, the percentage was 82.21 (81.55; 83.10) %,

versus 84.71 (83.65; 85.30) % in the SN group, with U =8.0;
p=0.0051. Thus, increased protein supplementation in term
girls, even with short-term supplementation, was associated
with greater accumulation of fat mass.

The analysis of the growth pattern in males showed no
differences found in girls (Table 3).

When analyzing the dynamics of weight gain, it was
found that boys of both groups grew approximately equally,
and on the 21st day of life, the indicators did not have
a statistical difference, for the CN group 3675.00 (3295.00,
4050.00) g (n= 18), against the average body weight in the
FG group 3960.00 (3721.00, 4340.00) g (n=10), with U =
50.0; p = 0.06, although half of the boys were discharged
home by the third week of life.

Table 3
Dynamics of changes in BIA and «dry weight» among male newborns
Indicator, units of measurement | SN (n=21)* | FG (n=18)* | p-level U
Bioelectric Impedance, ohm, Me (Q1; Q3)

At birth 684.0 (614.0; 698.0) 643.5 (592.0; 688.0) 0.27 149.50
21t day or discharge’ 594.0 (541.0; 623.0) 569.0 (548.0; 594.0) 0.41 159.50
Impedance index, cm2/Q, Me (Q1; Q3)

At birth 3.06 (3.01; 3.40) 3.42 (3.10; 3.74) 0.17 139.50
21st day or dischargef 4.01 (3.61; 4.22) 4.06 (3.92; 4.70) 0.41 150.00
Fat-free body mass (FFM), kg, Me (Q1; Q3)

At birth 2.81 (2.69; 2.97) 2.83 (2.73; 3.15) 0.37 157.00
21t day or discharge’ 3.10 (2.81; 3.36) 3.11 (2.91; 3.33) 0.04 47.00
Fat-free body mass (FFM), %, Me (Q1; Q3)

At birth 85.15 (85.00; 84.38) 84.78 (84.75; 83.77) 0.49 164.00
21t day or discharge’ 84.61 (84.85; 83.22) 83.68 (83.84; 82.55) 0.19 62.00

# — number of children from 1 to 14 days of observation; 1 — number of observations for boys on day 21 was in the SN
group n = 18, in the FG group n = 10;
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Accordingly, there were no statistically significant
differences for impedance and body composition indicators.
The nature of the sex differences in body composition and
growth influenced the results generalized to the entire
cohort of children studied (Table 4).

Obviously, the nature of the differences is influenced
by the difference found in female neonates. The absolute
value of «lean» body weight increased in proportion to the
increase in body weight and was significantly higher in the
FG group at 21 days of age. The total weight in the FG group

was 3960.00 (3691.00; 4340.00) g, versus 3460.00 (3240.00;
3980.00) g in the SN group, at U = 131.5 p = 0.005, and
for FFM -3.12 (2.98; 3.30) g, versus 2.87 (2.68; 3.09) g,
at U= 137.0; p=0.01. The analysis of body composition
in percentages showed an increase in the formation of
more dry mass in the children who ate normally, without
protein fortification and carnitine supplementation. Thus,
the percentage of FFM was 84.71 (83.27; 85.47) % in the
children on the standard diet, compared to 83.09 (81.93;
83.96) % in the FG group, U = 117.00; p = 0.002.

Table 4
Dynamics of changes in BIA and «dry weight» in newborns without regard to sex
Indicator, units of measurement | SN (n=30)* | FG (n=29)* | p-level | U
Bioelectric Impedance, ohm, Me (Q1; Q3)
At birth 686.0 (613.00; 702.0) 680.0 (622.0; 740.0) 0.57 397.50
21t day or discharge’ 586.0 (540.00; 623.0) 597.0 (563.0; 650.0) 0.22 353.50
Impedance index, cm2/Q, Me (Q1; Q3)
At birth 3.08 (2.94; 3.44) 3.20 (3.09; 3.70) 0.42 381.50
21st day or discharge’ 3.96 (3.56; 4.28) 4.01 (3.68; 4.37) 0.73 397.00
Fat-free body mass (FFM), kg, Me (Q1; Q3)
At birth 2.75 (2.51; 2.96) 2.85 (2.70; 3.15) 0.13 334.00
21st day or discharge’ 2.87 (2.68; 3.09) 3.12 (2.98; 3.30) 0.01 137.00
Fat-free body mass (FFM), %, Me (Q1; Q3)
At birth 84.96 (83.79; 85.45) 84.00 (83.03; 85.01) 0.06 308.00
21st day or discharge’ 84.71 (83.27; 85.47) 83.09 (81.93; 83.96) 0.002 117.00

# — number of children from 1 to 14 days of observation; 1 — number of observations for the 21st day was in the SN

group n = 26, in the FG group n = 20;

To determine whether the body composition of
neonates in each group changed from birth to discharge,

we compared the percentage of FFM, and the results are
shown in Table 5.

Table 5
Comparison of FFM, %, in neonates at baseline and end of study within groups

Indicator, units of measurement At birth 21t day or discharge' p-level T

Girls, SN 8458 (83.35; 8542)(n=9) |°+"1 (83(':5’5) 8530) | 066 | -046
Boys, SN 8500  (84.38; 85.45) (n=21) |2+ (51211%].523)2; 85.96) 0.01 2.74
Total, SN 84.96 (83.79; 85.45)(n=30) 84.71 (8?62:72;6) 85.47) 0.05 2.02
Girls, FG 82.99 (81.57; 83.40)(n=11) 82.21 (g'gf; 83.10) 0.03 2.62
Boys, FG 8475  (83.77:86.01) (n=18) |28 (ﬁ'gf’; 84.05) 0.01 3.17
Total, FG 84.00 (83.03; 85.01)(n=29) 83.09 (518:28;)’ 83.96) 0.0009 3.92

As can be seen from the data presented here, the
growth of the children fed the standard program was
not accompanied by changes in body composition, as
evidenced by the absence of a significant difference in
lean mass at birth and at the end of treatment. In contrast,
increased protein intake resulted in a decrease in lean body
mass as a percentage of actual body weight, as evidenced
by the performance of the fortified group. Of particular
note, the reduction in FFM in neonates receiving more
protein did not differ by gender.

In general, children who consumed more protein were
transferred from the ICU sooner—10.00 (8.00, 12.00) days
versus 12.00 (11.00, 16.00) days, U =235.00; p = 0.0024;

discharged from the hospital sooner—21.00 (19.00, 27.00)
days versus 26.50 (22.00, 31.00) days, U = 267.00, p =
0.0109.

Discussion. We present the results of a study of
a group of term infants who showed very early differences
in body structure at the end of hospitalization. The children
required treatment in intensive care units for perinatal
conditions. As a result of the study, we found that full-term
infants who were fed mostly breast milk according to the
standard approach had less fat mass at the end of the treat-
ment than the group of children who received increased
protein intake throughout the nursing period. The latter
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was achieved by fortifying the breast milk with a protein
supplement and adding carnitine to the treatment program.
The decrease in lean body mass occurred against a back-
ground of better physical development in the fortified
group, as evidenced by significantly higher anthropometric
development indicators in infants in the fortified group.
Our study is one of the few to evaluate body composition
in term infants requiring treatment in the NICU.

In recent years, many researchers have investigated
the hypothesis that increased protein intake in sick and
healthy children of various ages promotes better physical
development, accompanied by the formation of a body
structure predominantly free of fat mass. Most of the
studies have been conducted in premature infants, who
are more likely to have physical developmental delays.
Amesz E. M. hypothesized that formulas enriched in
energy and protein, with an increased protein-to-energy
ratio, improve lean mass gain in preterm infants [27]. The
authors conducted a randomized controlled trial in which
preterm infants were fed fortified milk or formula until
40 weeks’ gestation, at which time they were randomized
to receive a protein-enriched preterm formula or a term
formula. Feeding was continued for up to 6 months, after
which anthropometric and body composition assessments
were performed using dual-energy X-ray absorptiometry
(DEXA). Infants fed the lower-protein formula had lower
fat mass, especially boys, but the differences were not
significant. The results of this study are similar to ours.

Recently, differences in body composition in healthy
full-term infants fed a protein-enriched diet for one year
were studied to determine the effects on future body
composition [12]. This multicenter study compared groups
of infants fed breastmilk or a formula with increased protein
(relative to the reference) and a balanced formula for full-
term infants during the first months of life. Body mass index
and anthropometric parameters were assessed at 1, 2 and 6
years of age. It was found that increased protein intake led
to an increase in body mass index at 2 and 6 years of age in
the children who received more protein, and increased the
risk of obesity by a factor of 2.6. This is known to influence
the development of the so-called «metabolic syndrome»
and has negative consequences [28]. The main goal of our
study was to improve hospital outcomes by reducing the
time spent in bed and the need for mechanical ventilation,
which was demonstrated, but better physical growth with
a higher percentage of body fat may be a limitation for the
implementation of this practice. Recently, many studies
conducted in preterm infants have shown that increased
protein intake allows for better growth in this group, which
still differs from the development of full-term infants without
disease [4]. Historically, preterm infants have been found
to have lower height and weight, more adipose tissue, and
a correspondingly higher body mass index. However, there
are few studies in cohorts of term infants, although certain
subpopulations of term infants with impaired nutritional
tolerance may have additional nutritional needs [29,30]. At
the same time, studies have been published demonstrating
the benefits of increased protein intake in the context of
breast milk fortification. Mariani E. et al. demonstrated that
higher protein in the diet of preterm infants contributes to
better physical development and neurological outcomes in
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the future, but the body composition of the children was not
assessed in this work [31].

The study of body composition in healthy, term-born
infants using DEXA is almost a reference method for
determining body composition, but recently there have
been many publications pointing to the possibilities
of bioelectrical impedance [23]. A comparison of BIA
and DEXA was performed by N. Q. Dung et al. The
randomized study included 118 children (51 boys, 67 girls),
all born preterm at a mean age of 30.1 + 3.1 weeks and
a birth weight of 1.26 + 0.47 kg. Body composition was
measured at a postmenstrual age of 38.6 + 3.8 weeks and
an actual body weight of 2.6 + 0.54 kg using dual-energy
X-ray absorptiometry [24, 29]. Weight and height were
collected along with bioelectrical resistance measurements
for further mathematical calculation of FFM. Multiple
regression analysis was performed to evaluate the
prediction of FFM using impedance index (Ht2/I, cm2/Q)
and body weight. Stronger correlations demonstrated that
body weight was a more effective predictor of FFM than
impedance index. However, as a bedside monitoring, FFM
has been proposed to rely more on weight variability than
BIA, but in general the accuracy of the calculation of dry
mass was almost equal to the reference (DEXA), which
led us to choose this technique. In addition, other authors
have successfully used this simple and inexpensive method
of determining body composition in their studies [19, 23].

In conclusion, feeding full-term infants in the NICU
with artificially high-protein breast milk contributes to
a better hospital stay, which may have some economic
impact, and to better physical development, but this
practice contributes to an increase in the fat content
of infants at the expense of females, which affects the
overall group index. The results may have implications
for future metabolic programming. This may be due to
certain limitations of our study: small sample size, use
of bioimpedance analysis instead of dual-energy X-ray
absorptiometry, and lack of follow-up of children.

Conclusions

1. Consumption of more protein relative to the
reference requirement and carnitine supplementation in
term neonates in the intensive care unit promotes better
growth and is associated with a shorter hospital stay.

2. The increase in body weight in children receiving
protein supplementation above the standard intake was
accompanied by an increase in adipose tissue content in
females compared with the group fed breast milk without
fortification, which may have implications for metabolic
programming in the future.

3. Bioimpedance analysis is a simple, non-invasive
method for determining fat-free mass in term infants,
which should be a useful tool for assessing changes in body
composition in the neonatal unit.

4. Studies with a larger number of observations and
a more comprehensive examination of infants are needed.
At present, we cannot recommend increasing the protein
intake of term infants in the NICU.

Prospects for further research: To examine the full
implications, it is advisable to conduct a study that includes
a catamnestic analysis of children’s physical development,
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CKJAA TUIA JOHOMIEHUX HOBOHAPOAXXKEHUX HA TJII NIIBULIIEHOI'O CIIOXKUBAHHS BIUIKA
V BIIIJIEHHI IHTEHCUBHOT TEPATIITI

1. O. Anikin, JI. C. Cmpusicax

3anopi3bkuii 1ep:KaBHUI MeTHKO-papMaleBTHYHUN YHiBepCUTET
(M. 3anopixks, Ykpaina)

Pesiome.

VY nocnijpkeHHI BUBYAIU PE3yNbTaTh BIUIMBY IiIBUIEHOI 10Talii MPOTeiHiB Ta L-KapHITHHY B IpOrpaMi XxapayBaHHs JOHOIICHUX
HOBOHAPOJDKEHHUX 13 3aXBOPIOBAHHSIMHE IIEPUHATAILHOTO MIepioly Ha MOKpALeHHs pe3y IbTaTiB (i3n4HOro pO3BUTKY, 3MiHHU CKJIALy Tia
Ta Ha MOKa3HUKH JIIKyBaHHS Yy CTalliOHApi.

MeTa — oniHuTH BILUIMB KOPOTKOTPHBAJIOTO i IBUIIIEHOTO CTIOKHBAHHS Oi/IKa TOHOMIEHUMH HOBOHAPOIKEHUMH Ta JI0Tallii L-kap-
HITHHY Ha (OPMYBaHHS CKJIa/y Tijla TA OCHOBHI HOKa3HUKH (Hi3HYHOTO PO3BUTKY AiTEH.

Marepiai i MmeTou qociiukeHHs. st mepeBipky 3apornoHOBaHOT IHOTE3H XapayBaHHs HOBOHAPOIKEHNX J0CIIDKEHO [TOKa3HUKH
KUTTS 59 TOHOIICHUX JiTeH, IKUX paHJoMi30BaHo Ha JBi rpynu. [lepira rpyna (n = 30) orpuMyBaja CTaHAapTHE XapuyBaHHS MOJIOKOM
marepi (CX) abo ¢popmyroro, apyra rpyna (n = 29) orpumysana oprudikoBanuii 6i1koBoI0 g00aBKor0 xap4yoBuii mpoaykt (I'3) ta
JoTariro L-kapHiTHHY npoTsiroM repeOyBaHHs y sikapHi. Ha modaTky i B KiHIIi JIiKyBaHHs BUBYIM (i3HYHUI PO3BUTOK JIITEH Ta CKIIaj
TiJIa 32 IOMOMOTOK0 G10eeKTPUYHOrO IMITE/IAHCY.

IIpoTOoKO0J AOCTITZKEHHSI y3romKeHo Ta CXBaJeHO perioHambHo0 Komiciero 3 murans 6ioeTHku 3amopi3bkoro AepkaBHOTO
MeIUKO-(apMalieBTHIHOTO YHiBepcuTeTy. J{oCiHKeHHSI BAKOHAHO i3 JOTPUMaHHIM MOPaJbHO-eTUYHHX HOPM 3rignHo npasui IGH/
GCP, I'enbcinceroi nexnapauii (1964 3 nonosuenusvu 1975, 1983, 1989, 1996, 2000 p.p.), Kousenuii Pagu €Bpormnu npo npasa aroau-
HU 1 OIOMEUIIMHY Ta 3aKOHOaBCcTBa YKpainu. [HpopMoBaHa mickMoBa 3rofa Oyia OTpUMaHa Bij OAaThKIiB MALi€HTIB Mepes] 0YaTKoM
JIOCIIi JPKSHHSI.

Bci cTatucTryHi aHanizu NpOBOAMIIKCS 3 BAKOPUCTAHHSAM HporpaMHoro 3abesnedenns Statistica 13.0, TIBCO Softwarelnc. (Ne ii-
uensii JPZ8041382130ARCN10-J) ta Microsoft Excel 2013 (Ne miuen3ii 00331-10000-00001-AA404). BusxadeHHs BiporiIHOCTI
pi3HHLI a0COTIOTHUX 3HAYEHb CEPEIHIX BEIHMUYMH MMPOBOIUIIN, BUKOPHCTOBYIOYH HEMlapaMeTPHUUHI METOM CTaTUCTHYHOTO aHAJIi3y:
kpurepiit Manna — Bitai (U) 1uist HenoB’si3aHuX rpyi i Kputepii 3HakiB Binkokcona (T) st mo’si3anux rpym. CraTHCTHYHA 3HAYY-
icTh BU3Hayanacs, sk p < 0,05.

JlocaigskeHHI BAUKOHAHO B paMKax HayKOBO—I0CHiIHUIBKOT poOOTH Kadeapy aHecTesionorii Ta intencusHoi Tepanii 3
«3anopi3pkuil AepkaBHUN Menuko-papmaneBTuunuil yHiBepcuter MO3 Ykpaium» — «OnTumiszanis JiarHOCTUKH Ta 1HTEHCHBHOT
Tepartii OJeTIONOTIYHUX YPa)keHb TOJOBHOTO MO3KY, KHIIKOBO-IIUTYHKOBOTO TPAKTy, HUIPOK Y HOBOHAPO/DKEHUX Ta JITEH CTapIIoro
Biky», Ne nepskpeectpauii 0118U007142.

Pe3y.]'ll>TaTI/I JOCTiIKeHHsI. Hemopnsara 060x IPyI MaJld piBHO3HAYHI XapaKTePUCTUKH MacH, JOBKUHU Ta 00BOY T'OJIOBH
Ha MoyaTKy JociipkeHHs. [Iponopuii HemoBaaT 000X crareit Bianosinamu mexam 50 %-ro nepueHTwIO. B 1inomy, 3anpornoHoBaHa
cTparerisi XapuyBaHHs CIPHsIa KPALUM [OKa3HUKaM (i3HYHOr0 PO3BHUTKY MAJIOKIB Ta CTATHCTHYHO BipOTiTHHUM, OULIBII HIBUAKAM
BiJIHOBJICHHSIM MacH Tina B rpyni ¢oprudikarnii. Tak, y3aranpHeHni moka3HUK Macu Tina aiteit rpynu '3 ckiaas 3966,90 + 439,08 T,
nopiBHsHO 3 rpyno CX 3554,62 + 452,28 r, mpu p = 0,0033. B uinomy, iy, sIki CHOKHBAIK Oiblie OilKa, paHile nepeBOIHINCS
3 BigaineHHs inteHcusHol Tepamii —10,00 (8,00; 12,00) nuis nporu 12,00 (11,00; 16,00) nuis, npu U = 235,00; p = 0,0024; panime
BHUIHMCYBAJHKCH 3i cramionapy — 21,00 (19,00; 27,00) nuis npotu 26,50 (22,00; 31,00) xuis, npu U = 267,00, p = 0,0109. [lana crpare-
rist BUsIBUsIAcs O€3MEUHOI0, 110 HiATBEPIKEHO HOPMAIBHUMHU PIBHIME (eHITaNIaHiHy Ta CEYOBHHH Ha BCIX eTanax 00CTe)KEeHHs AiTeH.
AHai3 ckjaay Tifa y BiZICOTKaX BHUSBUB 3pOCTaHHsS 3 pOpMYBaHHSIM OiJIbIIOT KIIBKOCTI CyX0i MacH y MaJIfOKiB, sIKi XapuyBaJnucs
3BH4aitHo, Oe3 OikoBo1 oprudikarii Ta nogaBanHs kapHiTHHY. Tak, Bigcorok FFM y miteii npu cTanzapTHOMY XapayBaHHI CKJIaaB
B ¢inani 84,71(83,27;85,47) %, nporu FFM 83,09 (81,93;83,96) % B rpyni I'3, nmpu U = 117,00; p = 0,0020. Ha noka3xuk 3araibHol
KOTOPTH BIUIMBAJIM 3MiHH CKJIaJy Tija, BUABIEHI cepen oci0 skinowoi crari: B I'3 BincoTok ckias 82,21 (81,55;83,10) % nporu 84,71
(83,65;85,30) % B rpyni CX, npu U = 8,0; p = 0,0051. O1xe, nigBuieHa goTawist NPOTEiHy y JOHOLICHHUX AiBYAT, HABiTh IIPH KOPOT-
KOTpHBaIii JOTALil, CyPOBOKYBaIach OUIBIINM HAKOIIMYEHHSM KHUPOBOT MaCH.

BucHoBkH. CIIO:KMBAHHS 6ibuIoi KinbKocTi MPOTEiny Ta 10Tallis KapHiTHHY Y JOHOIIEHHX HOBOHAPOIKEHHX, AKi nepely-
BaJIM Y BiJUTUICHHI IHTEHCHBHOI Teparlii, CIpHsie KparoMy 3pOCTaHHIO Ha Ti1i popMyBaHHs CKIIaLy Tijia 3 OLIBIINM BMICTOM KHUPY Cepe]
0ci6 xiHo4OT cTaTi, 1m0 € pakToM 0OMEIKEHHS 3aCTOCYBaHHS AaHOI cTparerii 6e3 OLIBIINX, 32 KITbKICTIO CIIOCTEPEIKEHb, H0CIIHKEHb.

KuarouoBi ¢j1oBa: cxnan tina; rinoxcuuno-imemiuna ennedanonaris; HOBOHAPOIKEHHUIA; TiTH; (i3HuHMiA pO3BUTOK; Gioemek-
TPUYHHUI IMIIEIaHC; IPYIHE MOJIOKO.
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Summary

Acute kidney injury is a multifactorial clinical pathological syndrome that falls within the critical conditions of the early neonatal
period and independently associates with high rates of morbidity and mortality. The frequency of acute kidney injury in critically ill
preterm infants varies significantly, ranging from 25 % to 77 % according to different studies. Numerous scientific investigations
describe an inversely proportional correlation between gestational age and birth weight. Of particular importance in terms of
pathophysiology is the understanding of the concept of ‘functional acute kidney injury,’ clinically characterized by a reduction in
glomerular filtration rate in the absence of markers of tubular damage. Consequently, it represents potentially reversible changes
in renal function, sensitive to both the duration and depth of the alterations, which precede the development of injury.

Aim of the study: To conduct an analysis of clinical characteristics, risk factors, and results of paraclinical examinations
in preterm infants with gestational ages of 25-31 and 32-33 weeks, who exhibited signs of severe functional disturbances in the
urinary system during the early neonatal period as part of complex perinatal pathology.

Materials and Methods: A comprehensive clinical and paraclinical examination was conducted on 93 preterm infants with severe
perinatal pathology. Group I comprised 30 infants with gestational ages of 25-31 weeks, while Group 1I consisted of 32 infants with
gestational ages of 32-33 weeks. Group Il included 31 conditionally healthy preterm infants with gestational ages of 34-36 weeks.

Verification of the diagnosis of renal dysfunction was performed according to the recommended international classification
‘Kidney Disease: Improving Global Outcomes’ with the modification by J. G. Jetton and D. J. Askenazi (2015). The degree of
severity of polyorgan deficiency in perinatal pathology in newborns was assessed using the Neonatal Multiple Organ Dysfunction
Score. The effectiveness of therapeutic interventions was evaluated using the Neonatal Therapeutic Intervention Scoring scale.
The severity of the newborns’ condition during observation was assessed using the Score for Neonatal Acute Physiology scale.

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).

Statistical analysis of the obtained research results was performed using the software packages «Statistica 10» (StatSoft Inc.,
USA, 2010) and MedCalc Software (Version 16.1), with calculations including the odds ratio excess coefficient (Chi-squared),
odds ratio (OR), and 95 % confidence interval (CI). Statistically significant differences between groups were considered at
a significance level of p < 0.005.

The dissertation work was conducted within the scientific focus of the Department of Pediatrics, Neonatology, and Perinatal
Medicine at Bukovinian State Medical University. The research themes included: a research project on ‘Improvement of
Prognostic, Diagnostic, and Therapeutic Approaches to Perinatal Pathology in Newborns and Infants, Optimization of Follow-
up and Rehabilitation Schemes’ (State registration number 0115U002768, duration from 01.2015 to 12.2019); and a research
project on ‘Chronobiological and Adaptive Aspects, as well as Features of Vegetative Regulation in Pathological Conditions in
Children of Different Age Groups’ (State registration number 0122U002245, duration from 01.2020 to 12.2024).

Research Results: The obtained results demonstrated statistically significant associations between the severity of perinatal
pathology in preterm infants and the depth of dysfunction in the urinary system, as well as a complex set of factors complicating
the course of pregnancy and childbirth in mothers, thereby influencing the postnatal adaptation of the child. Among the reasons for
complicated pregnancies, notable factors included anemia, cardiovascular and urinary system pathology, TORCH infections, isthmo-
cervical insufficiency, disturbances in fetal-placental blood flow, the threat of spontaneous abortion, and premature labor. Anomalies
such as abnormal fetal presentation, fetal distress, premature rupture of membranes, and urgent cesarean section were more likely to
occur in women in this group. The course of perinatal pathology in newborns with gestational ages less than 33 weeks at birth was
predominantly severe, with some children diagnosed with multiple organ dysfunction syndrome, one manifestation of which was acute
kidney injury. Changes in the indicators of general and biochemical blood analysis in newborns reflected low compensatory reserves
of the neonatal organism in the context of experienced hypoxia and morpho-functional immaturity associated with premature birth.

Conclusions: The formation of renal dysfunction in preterm infants in the early neonatal period has a complex polyetiological
nature associated with a set of adverse factors during pregnancy and childbirth in mothers. Critically ill newborns represent
a primary and challenging pediatric cohort in which this pathological syndrome is linked to high neonatal mortality rates and
the development of functional and chronic pathology of the urinary system in later years, justifying the need for in-depth scientific
research to consolidate perspectives on providing medical care to preterm infants.

Key words: Preterm Infants, Renal Dysfunction; Risk Factors; Clinical Features,; Laboratory Diagnostic Criteria.

Introduction 56 % within this infant cohort [1-3]. Various studies have
One of the threatening pathological conditions demonstrated that the epidemiology of renal dysfunction in
contributing to a high incidence and mortality rate in children has significantly evolved over the past few decades.
perinatal pathology among preterm infants (PTIs) is acute Scientific data on kidney diseases exhibit extraordinary
kidney injury (AKI), with a frequency ranging from 25 to variability, primarily due to differences in criteria used to
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define the condition, the absence of a unified approach to
diagnosis, and the nonspecific clinical manifestations [4-6].

According to Charlton D. R.’s literature, the frequency
of early neonatal acute kidney injury (AKI) (within the
first 7 days of life) varies, taking into account different
gestational age (GA) cohorts: 22-28 weeks—28 % of cases,
29-35 weeks — 14 % of cases, and >36 weeks —27 % of
cases. The average number of days from birth to the first
episode of renal dysfunction is typically 2.8+1.8 days.
Early manifestations of AKI are independently associated
with higher mortality and longer hospitalization compared
to infants without kidney disorders [7]. Askenazi D. J.’s
study (2020) describes the frequency distribution of AKI
among children of different GAs as follows: 43 % in
newborns with GA <29 weeks, 18 % in children with GA
between 29 and 36 weeks, and 37 % in infants with GA
>36 weeks. Analyzing the scientific literature reveals some
discrepancies in the frequency of pathology among newborn
groups of different gestational ages. Numerous studies note
a reverse correlation between GA, body weight, and the
frequency of AKI during the early neonatal period [8-10].

According to the literature, functional impairments
of the urinary system in preterm infants (PTIs) have
amultifactorial etiology closely associated with gestational
age and low birth weight, often coexisting with clinical
signs of respiratory distress syndrome (RDS), arterial
hypotension, and birth asphyxia [11,12]. The administration
of nonsteroidal anti-inflammatory drugs, diuretics,
anticonvulsant, and inotropic drugs has an adverse impact
on the development of renal functions in PTIs [11-13].

In recent years, numerous scientific discussions have
been ongoing regarding the well-known marker of kidney
dysfunction — plasma creatinine level (SCr). It is noted
that an elevation in plasma creatinine levels, as well as
a decrease in diuresis, are only late consequences of kidney
damage, not indicators of acute injury. Therefore, active
research is underway to identify new biomarkers for the
diagnosis of acute kidney injury (AKI). Additionally,
various measurement techniques, specific medications, and
the presence of hyperbilirubinemia can distort the actual
values of SCr levels in the first few days of a newborn’s
life [14,15]. Leading researchers in the field of neonatal
nephrology are focused on studying novel biomarkers
of tubular and glomerular kidney damage, which have
demonstrated high diagnostic and prognostic value,
including plasma cystatin C (Cys-C), urinary fractions of
alpha-1-microglobulin (a1-MG), beta-2-microglobulin
(B2-MQG), and microalbumin (MA) [16-19].

In our opinion, there is a need for scientific research
to deepen the understanding of potential pathogenetic
mechanisms underlying the development of functional
impairments in the urinary system in newborns, taking into
account the severity of perinatal pathology and gestational
age at birth, particularly in preterm infants.

Research Aim: to conduct an analysis of clinical
characteristics, risk factors, and results of paraclinical
examinations in preterm infants with gestational ages of
25-31 and 32-33 weeks, who presented severe perinatal
pathology and exhibited signs of functional impairments
in the urinary system during the early neonatal period.

The study presents a comprehensive analysis of data
from exchange cards of pregnant women (Form Ne 113/0),
labor histories (Form Ne 096/0), and newborn development
histories (Form Ne 112/0) for 93 preterm neonates (PTN)
receiving treatment at the Neonatal Intensive Care Unit
(NICU) of the Municipal Clinical Maternity Hospital No.
2, Chernivtsi, during the period from 2017 to 2021.

Observation groups were formed considering
gestational age (GA) at birth and the presence or absence
of severe perinatal pathology signs. Accordingly, Group I
comprised 30 newborns with GA of 25-31 weeks, Group 11
included 32 infants with GA of 32-33 weeks, and Group 111
consisted of 31 infants with GA of 34-36 weeks. The
examination results of Group III served as a basis for
comparing the clinical and laboratory indicators of the
newborns in the main study groups.

The analysis involved reviewing and synthesizing
information from prenatal, labor, and neonatal records to
extract relevant clinical and paraclinical data. Statistical
processing was performed using the «Statistica 10»
software (StatSoft Inc., USA) and MedCalc Software
(Version 16.1), employing Chi-squared test, Odds ratio
(OR), and 95 % Confidence Interval (CI) calculations.
Statistical significance was considered at p<0.005.

The study adhered to the principles of Good Clinical
Practice (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), and Ukrainian Ministry of Health
Order No. 690 dated September 23, 2009, with subsequent
amendments according to Order No. 523 dated July 12,
2012. The research was conducted within the scientific
themes of the Department of Pediatrics, Neonatology, and
Perinatal Medicine at Bukovinian State Medical University.

Inclusion Criteria: Children born with a gestational age
between 25-36 weeks and a weight > 500 g and <2500 g
were eligible for inclusion. Parental informed consent for
participation in the clinical study was required. Exclusion
Criteria: Children with a weight < 500 g or > 2500 g,
gestational age < 25 weeks or > 37 weeks, lack of informed
parental consent for participation in the clinical study,
congenital developmental defects, and early neonatal sepsis
were excluded from the study.

The severity of multiple organ dysfunction in newborns
with perinatal pathology was assessed using the Neonatal
Multiple Organ Dysfunction Score (NEOMOD, 2001) [18].
According to recommended criteria, the newborn’s condition
was scored (10 and > points indicated severe organ failure,
7-10 points indicated moderate, and <7 points indicated mild).
The condition of newborns in Groups I and II was considered
very severe with a NEOMOD score exceeding 7 points.

The effectiveness of therapeutic interventions was
evaluated using the Neonatal Therapeutic Intervention
Scoring (NTISS) scale [19]. The severity of the newborns’
condition over time was assessed using the Score for Neonatal
Acute Physiology (SNAPPE II) scale, followed by the
calculation of the predicted risk of in-hospital mortality [20].

The degree of renal dysfunction severity was determined
using the classification developed by the Kidney Disease:
Improving Global Outcomes (KDIGO) International Expert
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Group, as modified by J. G. Jetton and D. J. Askenazi
[21]. This classification is based on an increase in plasma
creatinine levels of more than 26.5 pmol/L (with two
consecutive measurements within 48 hours) and/or an hourly
urine output of less than 0.5 ml/kg/hour over 6 hours.

The research was conducted in accordance with the
fundamental principles of Good Clinical Practice (GCP)
from 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 conducting medical research involving
human subjects (1964-2008), and the Ukrainian Ministry
of Health Order No. 690 dated September 23, 2009 (with
amendments according to the Ministry of Health of
Ukraine Order No. 523 dated July 12, 2012).

Statistical processing of the study results was
performed on a PC using the Statistica 10 software
package (StatSoft Inc., USA, 2010) and Microsoft Excel
(2010), Microsoft Office (2010), and MedCalc software
(version 16.1). Differences between relative values were
determined and analyzed using the Fisher’s signed rank
test. Statistical values were calculated by analyzing the
following indicators: standard deviation (S), standard error
(m), arithmetic mean of the sample (M), using the Shapiro-
Wilk test (normal distribution with sample size greater than
30, p<0.05) and the Kolgomorov-Smirnov test.

Assessment of differences in qualitative characteristics
between study groups was performed using MedCalc
software (Statistical software package for biomedical
research, 2023) with calculation of the coefficient of
variation (Chi-squared), odds ratio (OR), 95 % confidence
interval (95 % CI). Statistically significant differences
between groups were considered at p<0.05.

The dissertation work was conducted within the scientific
focus of the Department of Pediatrics, Neonatology,
and Perinatal Medicine at Bukovinian State Medical
University. The research themes included: a research
project on ‘Improvement of Prognostic, Diagnostic, and
Therapeutic Approaches to Perinatal Pathology in Newborns
and Infants, Optimization of Follow-up and Rehabilitation
Schemes’ (State registration number 0115U002768, duration
from 01.2015 to 12.2019); and a research project on
‘Chronobiological and Adaptive Aspects, as well as Features
of Vegetative Regulation in Pathological Conditions in
Children of Different Age Groups’ (State registration number
01220002245, duration from 01.2020 to 12.2024).

Results and discussion. According to the assess-
ment of anthropometric indicators in the observed groups
at birth, the average body weight was 1105.66+128.53
g in Group I (95 % CI 1188.70-1313.97, p<0.0001),
1547.83+141.48 g in Group II (95 % CI 743.92-874.41,
p<0.0001), significantly lower compared to the compar-
ison group —2357.00+115.78 g. The body length was
accordingly 35.36%+1.05 cm (95 % CI 10.37-11.30,
p<0.0001) in Group I, 35.96+1.24 cm (95 % C19.71-10.76,
p<0.0001) in Group II, and 46.204+0.76 cm in the compar-
ison group. Newborns in the study groups were gender-
representative, with a predominance of males in both
groups (Group I—20 boys (66.60 %, CI 10.40; 95 % CI
3.06-35.28, p = 0.0002), Group II - 24 boys (75.00 %, CI
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20.80; 95 % CI 5.61-77.09, p<0.0001)), compared to the
comparison group (5 boys, 16.10 %).

According to the KDIGO diagnostic criteria [21], severe
renal dysfunction associated with perinatal pathology was
diagnosed in 16 children (53.33 %) in Group I, including
4 cases (13.33 %) based on combined criteria (decreased
hourly diuresis and pathological increase in plasma
creatinine level), 4 cases (13.33 %) based on an increase in
plasma creatinine level only, and 8 cases (26.66 %) based
on a decrease in hourly diuresis. Among the newborns
in group II, this pathology was diagnosed in 11 children
(34.38 %), including 3 cases (9.37 %) based on two criteria
(hourly diuresis level and pathological increase in plasma
creatinine), 4 cases (12.48 %) based on increased plasma
creatinine, and 4 cases (12.48 %) where the diagnosis was
made because of a decrease in hourly diuresis.

Analysis of medical history, spectrum of extragenital
and gynecological pathology in mothers of newborns in the
observation groups, as well as features of pregnancy and
childbirth, allowed us to identify the main perinatal risk
factors for functional disorders of the urinary system in
preterm newborns, which are presented in Table 1.

e Summarizing the obtained statistical data, it should
be noted that the following factors contribute to the risk of
developing renal dysfunction in IPV in perinatal pathology:

— Maternal somatic and obstetric-gynecological history:

— maternal age (group I OR 22.94, 95 % CI
2.75-109.97, p=0.0038; group II OR 13.63, 95 % CI
1.62-114.52, p=0.0161)

— Maternal anemia grade II-I1I (group I, OR 12.68,
95 % CI 1.51-109.27, p=0.0019),

— cardiovascular diseases (group I, OR 58.00, 95 %
CI 10.71-314.09, p<0.0001; group II, BMI 21.19, 95 %
CI14.29-104.67, p=0.0002),

— Urinary tract diseases (Group I OR 98.57, 95 %
CI 1.31-858.66, p<0.0001; Group II OR 34.00, 95 % CI
4.12-280.41, p=0.0011)

— TORCH infections (group I OR 15.00, 95 % CI
1.77-126.48, p=0.0128),

— induced and spontaneous abortions, stillbirths, and
history of children under one year of age (group I, OR
20.00, 95 % CI 2.39-166.96, p=0.0057),

e -Pregnancy and delivery characteristics:

— Risk of spontancous abortion and preterm delivery
(group I, HR 12.85, 95 % CI 2.55-62.99, p=0.0193)

— Impaired fetal-placental blood flow (group I, OR
34.28,95 % C14.12-284.94, p=0.0011; group II, OR 11.73,
95 % CI 1.38-99.40, p=0.00238)

— Abnormal fetal presentation (group I, OR 12.85,
95 % CI 1.51-109.27, p=0.0193)

— fetal distress (group I, OR 29.00, 95 % CI
5.73-146.77, p<0.0001; group II, OR 11.27, 95 % CI
2.29-55.52, p=0.0029),

— cervical incompetence (group I, OR 17.36, 95 % CI
2.07-145.61, p=0.0085),

— Premature rupture of membranes (group I OR 15.00,
95 % CI 1.77-126.48, p=0.128; group II OR 12.85, 95 %
CI 1.51-109.27, p=0.0193),

— Urgent cesarean section (group I OR 29.00, 95 %
CI1 5.73-146.77, p<0.0001; group II OR 7.70, 95 % CI
1.63-66.25, p=0.0098)
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Table 1

Anamnesis data, spectrum of extragenital and obstetric and gynecological pathology in mothers of newborns in
the observation groups, n (%)

Indicators Group | (n=30) Group Il (n=32) | Group Ill (n=31)
First pregnancy 10 (33,30) 10 (31,25) 7 (22,54)
Repeated pregnancy 20 (66,70) 22 (68,75) 24 (77,46)
The first birth 10 (33,30) 13 (40,62) 9 (28,98)
Repeated birth 20 (66,70) 19 (59,38) 22 (71,02)
Urban residents 18 (59,94) 17 (53,12) 9 (28,98)
Rural residents 12 (40,06) 15 (46,88) 22 (71,02)
Natural childbirth 10 (33,30) 10 (31,25) 22 (73,26)
Emergency cesarean section 20 (66,70)* 17 (53,12)* 2 (6,44)
Planned cesarean section - 5(15,62) 7(22,54)
Extragenital pathology
Cardiovascular Diseases 24 (79,92)* 19 (59,37)* 2 (6,44)
Diseases of the urinary system 23 (76,59)* 17 (53,12)* 1(3,22)
Respiratory diseases 6 (19,38) 4 (12,50) -
Diseases of the gastrointestinal tract 9 (29,97) 8 (25,00) -
Diseases of the endocrine system 11 (36,63) 9 (28,12) 1(3,22)
Acute viral infections during pregnancy 8 (26,64) 5 (15,60) 1(3,22)
An old firstborn 13 (43,29)* 10 (31,25)* 1(3,22)
A young firstborn 2 (6,66) 2 (6,25) -

Complicated obstetric history
Induced and spontaneous abortions, stillbirths, children

who died before one year of age 12/(40,06) 4(12,50) 13.22)
Infertility 7 (23,31) 4 (12,50) 1(3,22)
In vitro fertilization 6 (19,98) 3(9,37) 1(3,22)
History of preterm labor 4 (3,33) 2 (6,25) 1(3,22)
Gynecological Pathology
Vaginitis 9 (29,97) 6 (18,75) 1(3,22)
Infections of the TORCH group 10 (33,30)* 6 (18,75) 1(3,22)
Abnormalities in the development of the uterus 5 (16,65) 5 (15,60) -
Cervical Incompeence 11 (36,63)* 8 (25,00) 1(3,22)
Course of Pregnancy
Risk of miscarriage, premature birth 9 (29,97)* 7 (21,87) 1(3,22)
Anemia of the II-lll grade. 14 (46,62)* 9(28,12) 2 (6,44)
Feto-plgcental insufficiency with development of fetal 16 (53,33)" 9 (28,12)* 1(3.22)
retardation syndrome
Childbirth Complications
Fetal distress 20 (66,70)* 14 (43,75)* 2 (6,44)
Prenatal death of one fetus out of twins 2 (6,66) 2 (6,25) -
Premature rupture of the membranes 10 (33,30)* 9 (28,12) 1(3,22)
Premature detachment of a normally positioned placenta 7 (23,31) 5 (15,60) 1(3,22)
Uterine bleeding 6 (19,98) 3(9,37) -
Abnormal fetal presentation 9 (29,97)* 4 (12,50) 1(3,22)
* — significant difference compared to the control, p<0.05

The obtained data coincide with the results of recent symptoms were represented by severe hypoxic-ischemic
studies on the prognosis of the development of disorders damage (HI) of the central nervous system (100 %), all
of the functional state of the urinary system in newborns children had depression syndrome; 4 newborns (13.32 %)
[7-10]. had signs of intraventricular hemorrhage (IVH) of the

Analyzing the peculiarities of the course of perinatal first degree, in 4 children (13.32 %) —signs of IVH I, in
pathology in children of the study groups, it should be 2 children (6.66 %) —signs of IVH III-1V; in 4 children

noted that postnatal adaptation disorders were caused by (13.32 %) — periventricular leukomalacia (PVL) was
typical conditions characteristic of premature birth. In diagnosed.

particular, in all 30 cases children of group I (100 %) had Clinical signs of cerebral edema were detected in
severe respiratory disorders (RD) (6 and > points on the 4 newborns (13.32 %), cerebral coma was diagnosed
Downes scale); the average duration of stay on artificial in 4 children (13.32 %), and 8 newborns (26.64 %)
lung ventilation (ALV) was 7.6043.52 days. Neurological had clinical signs of convulsive syndrome. It should
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be noted that all children of this group had clinical
manifestations of multiple organ failure syndrome (MOFS)
in the dynamics of observation. In particular, in 30 cases
(100 %) there were lesions of CNS and RS, in 9 cases
(29.97 %) — lesions of cardiovascular system (CVS), in 7
cases (23.31 %)—anemic syndrome, in 9 cases (29.97 %) —
hemorrhagic syndrome, in § cases (26.64 %)—phenomena
of disseminated intravascular coagulation (DIC). 18
newborns of group I (59.94 %) had signs of gastrointestinal
tract (GIT) disorders, including decreased food tolerance,
and 6 children (19.98 %) had complete intolerance to
enteral feeding. Nonspecific enterocolitis (NEC) of the first
degree was diagnosed in 6 newborns (19.98 %) and NEC
of the second degree in 2 newborns (6.66 %). 9 children
(29.97 %) of this group had signs of neonatal jaundice in
the first week of life. Among the newborns of this group,
11 children (36.63 %) had low birth weight, 2 children
(6.66 %) were small for gestational age.

The condition of all newborns of group I from the
moment of birth and during the treatment in the NICU
remained serious and did not show significant positive
dynamics. The duration of stay in the NICU was 8.46+3.29
days, after which the children were transferred to further
stages of treatment.

The neonates of group II had clinical manifestations
of severe respiratory distress immediately after birth in
18 cases (44.0 %), moderate respiratory distress in 11 cases
(40.0 %), and mild respiratory distress in 3 cases (16.0 %),
the severity of which increased during the first day of
life. The mean duration of stay on ALV in neonates was
7.60+3.52 days. In 17 cases (53.12 %) clinical signs of CNS
HI with dominance of depression syndrome were noted, in
5 cases (15.62 %) clinical signs of neonatal encephalopathy
were noted, in 4 newborns (12.50 %) grade I IVH was
diagnosed, in 3 newborns (9.37 %) — grade Il IVH, in
2 infants (6.25 %) grade I1I-IV CHD was diagnosed, in
1 infant (3.12 %) PVL was diagnosed. 2 infants (6.25 %)
had clinical signs of cerebral edema, 1 infant (3.12 %) was
diagnosed with cerebral coma, and 5 infants (15.62 %) had
clinical signs of convulsive syndrome.

Clinical manifestations of POF syndrome were
diagnosed in 9 children (28.12 %) of group II, with
CNS and RS lesions in all cases; 3 infants (9.37 %) were
diagnosed with CVS lesions, 1 case (3.12 %) — anemic
and hemorrhagic syndrome; 4 children (12.48 %) had
manifestations of DIC syndrome. In 8 newborns of this
group (25.00 %) there were signs of gastrointestinal
damage manifested by decrease in food tolerance,
2 children (6.25 %) had complete intolerance to enteral
nutrition. In 2 children of this group (6.25 %) NEC I was
diagnosed. There were signs of neonatal jaundice in
5 newborns (15.62 %). 9 children (28.12 %) of group II
were born with low birth weight, 2 children (6.25 %) were
born small for gestational age. The condition of 18 children
(44.0 %) of this group was severe at birth, 14 children
(56.0 %) had deterioration to severe during the first day
of life and remained so throughout the period of treatment
in the NICU. The average length of stay in the NICU of
group II was 6.33+1.39 days, and the children continued
treatment in the following stages of medical care.

The comparison group (group I1I) consisted of 31
conditionally healthy preterm infants with GA at 34-36/6
weeks. The average Apgar score at the end of the first
minute of life was 6.83+0.37 points, at the end of the fifth
minute — 7.83+0.37 points. Accordingly, all children had
a satisfactory condition at birth and a favorable course of
the early neonatal period in terms of postnatal adaptation.
The number of hospital bed days was 3.96+0.31 days.

The hematopoietic system plays an important role
in providing compensatory and adaptive mechanisms in
conditions of premature birth, having certain characteristics
in conditions of morphological and functional immaturity of
the organism [25, 26]. The analysis of the complete blood
count (CBC) on the first day of life in premature infants
of the observation groups showed that the average values
of most indicators differ between groups of newborns and
have a clear correlation with the general condition and GA,
respectively. The mean values of hematological parameters
on the first day of life in children of the observation groups in
comparison with the control indicators are shown in Table 2.

Table 2

Mean values of hematological parameters in preterm infants of the observation groups on day 1 of life (M+m)

Index Group | (n=30) Group Il (n=32) Group Il (n=31)
Red blood cells (t/L) 4,59+0,23* 4,86+0,19*” 5,09+0,22
Hemoglobin (g/L) 168,23+7,41* 172,1448,73* 198,25+6,28
Hematocrit (%) 50,07+2,05* 52,75+2,61*" 55,69+2,60
Thrombocytes (g/L) 205,93+9,8* 204,25+9,83* 246,12+6,26
White blood cells (g/L) 17,07x0,77* 16,86+0,78" 11,31+0,52
Rod nucleation (%) 10,76x0,51* 10,50+0,56* 7,12+0,34
Segmented (%) 49,66x2,24* 48,06+2,34" 57,38+2,69
Eosinophils (%) 1,60+0,72* 1,93+0,84 1,9+0,14
Lymphocytes (%) 36,40+1,37* 36,43+1,81* 32,58+1,40
Monocytes (%) 1,46+0,62* 2,00+0,87 2,12+0,34

Note: * — significant difference compared to the control, p<0.05; “- significant difference between the observation

subgroups, p<0.05.

Summarizing the data obtained, it should be noted that
the indicators of erythrocytes, hemoglobin, hematocrit
and platelets were inversely correlated with the GW of
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newborns and had statistically significantly lower values
compared to control values (p<0. 0001), probably indicating
a weak adaptive response to the combined effect of intra-
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and postnatal adverse factors against the background of
severe combined somatic dysfunction, and also due to the
suppression of hematopoietic activation under the conditions
of hypoxia in MFD [25, 26]. Levels of leukocytes, especially
polymorphonuclear neutrophils (PMN), were statistically
significantly higher, which is characteristic of lower GA
compared to controls (p<0.0001). A statistically significant

lower level of eosinophils and monocytes was observed
in children of group I compared to controls (p<0.0001),
and the opposite was observed in the absolute level of
lymphocytes — the indicators in children of groups I and II
were higher compared to controls (p<0.0001).

The results of the analysis of the biochemical spectrum
of blood serum in the study groups are shown in Table 3.

Table 3

Indicators of the biochemical spectrum of blood in preterm infants in the observation groups (M+m)

Index Group | (n=30) Group Il (n=32) Group Il (n=31)

Total protein, g/L 50,44+2,60* 52,48+2,58*” 55,20+2,34
Urea, mmol/L 3,85+0,16* 3,84+0,21* 3,45+0,17
Total bilirubin, pmol/L 131,92+6,5* 119,16+5,86*” 79,94+3,98
Indirect bilirubin, umol/L 129,59+4,7* 117,1815,84*” 79,94+3,98
Direct bilirubin, pmol/L 2,33+0,11* 1,98+0,10” -
Glucose, pmol/L 2,41+0,12* 2,51+0,11*” 3,34+0,15
Creatinine, umol/L 79,93+3,89* 75,96+3,37*” 60,32+2,63
ALT, U/L 17,22+0,84* 15,66+0,75*” 10,26+0,44
ACT, U/L 48,00+2,33* 47,73+2,09* 38,41+1,76
Sodium, mmol/L 134,49+4,34* 136,89+6,02 140,49+4,12
Potassium, mmol/L 4,98+0,22* 5,25+0,19*” 5,43+0,25
Calcium, mmol/L 1,33+0,07* 1,36+0,07* 2,28+0,10
Chlorides, mmol/L 103,50+4,09* 104,79+2,82* 109,99+4,23

Note: * — significant difference compared to the control, p<0.05; “- significant difference between the observation

subgroups, p<0.05.

The analysis of serum parameters allowed us to
establish statistically significant associations between
neonatal GA and the overall severity of the condition.
With lower GA in children and severe perinatal pathology,
a decrease in the level of total protein was noted, which
can be explained by the complex effect of the depth of
morphological and functional immaturity on protein
metabolism and slowing down of anabolic processes [27],
especially in newborns of groups I and II compared with
the control (p<0.0001), as well as when comparing groups
among themselves —between the indicators of group I and
group II (p=0.0029). The analysis of average serum urea
values showed a statistically significant inverse relationship
between GA and plasma urea levels, which is probably
due to a pronounced impairment of nitrogen metabolism
against the background of a slowing down of the excretory
function of «immature» kidneys with subsequent retention
of degradation products in the body [28]. A significant
increase in urea levels was also found to be inversely
related to GA and the severity of the neonatal condition,
with statistically significant differences found in children
compared to controls (p<0.0001), as well as between the
indicators of children in groups I and II (p=0.0390). The
same trends were found for total serum bilirubin — an
increase in its level at lower GA in all groups compared
to control (p<0.0001), as well as when comparing the
mean values of observation groups I and II (p<0.0001).
According to the study, all neonates, regardless of the
observation group, had a stable tendency to hypoglycemia
(p<0.0001).

The classic marker of glomerular filtration rate is serum
creatinine. Although the relevance of this indicator for the
verification of the diagnosis of AKI in premature infants

has been the subject of much debate in recent years, it is
still the most widely used marker. Due to the morphologic
and functional immaturity of the renal glomeruli and
desynchronous nephrogenesis, an increase in creatinine
levels can only be observed when 25-50 % of filtration
capacity has already been lost. Preterm infants have higher
values of this indicator compared to full-term infants and
«latey preterm infants [29,30]. In the analysis of creatinine
levels, it was found that the index was statistically higher
in newborns of groups I and II compared to controls
(p<0.0001), which mainly reflects the trend of postnatal
evolution of renal function.

The study of the main indicators of electrolyte
metabolism also showed certain trends in the difference
of indicators, namely the presence of hyponatremia in
newborns of group I in comparison with the control
group (p<0.0001), hypokalemia in children of groups
I and II (p<0.0001), hypocalcemia (p<0.0001) in
newborns of groups I and II in comparison with the
control group. Disturbances of calcium metabolism in the
body in conditions of preterm birth (decreased intestinal
reabsorption, increased urinary losses, etc.) indicate
a redistribution of the concentration of free calcium ions
with subsequent increase of lipid peroxidation (LPO) as
a result of cell apoptosis on the background of moderate
to severe hypoxic damage. [31,32] Serum chloride levels
reflected the general trends of electrolyte imbalance in
correlation with GA and were lower in neonates of groups
I and II compared to controls (p<0.0001).

Thus, the formation of disorders of the functional state
of the urinary system in critically ill IPH has a multifactorial
etiology due to the combined adverse effects of prenatal
and perinatal factors on the body of a pregnant woman and
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the fetus, and the development of severe, often combined
perinatal pathology in the child after birth. The adaptation
of premature newborns to the conditions of extrauterine
existence occurs at a certain level of morphological and
functional immaturity of the body, which is a trigger factor
for the formation of organ and systemic disorders under
hypoxia, which requires appropriate understanding and
medical tactics in the implementation of intensive care
measures in the early neonatal period.

Conclusions

1. The development of disorders of the functional
state of the urinary system, including acute kidney injury
in premature infants is statistically significantly associated
with a burdened background of somatic and obstetric and
gynecological pathology in the mother, which requires
the attention of neonatologists to predict possible renal
dysfunction to develop an appropriate plan for diagnosis
and treatment of newborns.

2. The course of neonatal diseases in children with
gestational age of 25-31 weeks and 32-33 weeks is
characterized by a combination of simultaneous disorders
of 2 or more organ systems in the clinical picture, which
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causes certain difficulties in differential diagnosis of
somatic dysfunction.

3. Adetailed analysis of the recommended laboratory
parameters of general and biochemical blood counts allows
us to draw conclusions about the disorders of compensatory
and adaptive mechanisms in premature infants under
conditions of hypoxia in perinatal pathology, reflecting the
nature of postnatal adaptation and body reserves, which
is important for the formation of an optimal intervention
strategy in the treatment of prenatal pathology.

Prospects for further research. Significant vari-
ability of scientific data makes it expedient to study the
prevalence, risk factors and possible etiopathogenetic mech-
anisms of development of disorders of the functional state of
the urinary system in preterm infants, which will improve the
quality of medical care of this cohort of newborns.

Conflicts of interest. There are no actual or potential
conflicts of interest related to this publication.

Funding sources. The article was published without
financial support.

1. Yablon OS, Savrun TI, Bertsun KT, Serheta DP, Shovkoplias NA. Suchasni problemy neonatalnoi nefrolohii. [Modern problems
of neonatal nephrology], Neonatolohiia, khirurhiia ta perynatalna medytsyna.2014;3:45-9. (in Ukraine)

doi: https://doi.org/10.24061/2413-4260.1V.3.13.2014.8

2. Savrun T., Kocherha Z., Chekotun TV, Bykovska OA, Kyslov YO. Doslidzhennia hostroho urazhennia nyrok u peredchasno
narodzhenykh novonarodzhenykh, yaki zaznaly vplyvu perynatalnoi hipoksii.[Study of acute kidney injury in premature neonates

exposed to perinatal hypoxia]. 2017; 4(62): 71-76. (in Ukraine)
doi: https://doi.org/10.26724/2079-8334-2017-4-62-71-76

3. Frunza AV. Hostre poshkodzhennia nyrok u peredchasno narodzhenykh ditei: perynatalni chynnyky ryzyku. [Acute kidney injury
in premature infants: perinatal risk factors.] Neonatolohiia, khirurhiia ta perynatalna medytsyna. 2019;2 (32):45-52. (in Ukraine)

doi: https://doi.org/10.24061/2413-4260.1X.2.32.2019.7

4. Phrunza A, Hodovanets Y, Babintseva A, Kovtyuk N, Makarova O. Laboratory Diagnostic Criteria of Renal Impairment in
Premature Newborns with Severe Perinatal Pathology. International Conference on Innovations in Science and Education. Proceeding
of CBU in Medicine. 2021;1: 12-17. doi: https://doi.org/10.12955/pmp.v1.91

5. Charlton JR, Boohaker L, Askenazi D, Brophy PD, D’ Angio C. Fuloria M. et al. Incidence and risk factors of early onset neonatal
AKI. Clin J Am Soc Nephrol. 2019;14:184-95. doi: https://doi.org/10.2215/CIN.03670318

6. Sutherland SM, Ji J, Sheikhi FH, Widen E, Tian L, Alexander SR, Ling XB. AKI in hospitalized children: epidemiology and
clinical associations in a national cohort. Clin J Am Soc Nephrol. 2018 Oct;8(10):1661-9. doi: https://doi.org/10.2215/CJN.00270113

7. Charlton JR, Boohaker L, Askenazi D, Brophy PD, D’Angio C, Fuloria M, Gien J, Griffin R, Hingorani S, Ingraham S, Mian A,
Ohls RK, Rastogi S, Rhee CJ, Revenis M, Sarkar S, Smith A, Starr M, Kent AL. Neonatal Kidney Collaborative. Incidence and Risk
Factors of Early Onset Neonatal AKI. Clin J Am Soc Nephrol. 2019;14(2):184-195. doi: https://doi.org/10.2215/CJN.03670318

8. Lee CC, Chan OW, Lai MY, Hsu KH, Wu TW, Lim WH, Wang YC, Lien R. Incidence and outcomes of acute kidney injury in
extremely-low-birth-weight infants. PLoS One. 2017; 12(11): e0187764. doi: https://doi.org/10.1371/journal.pone.0187764

9. Askenazi, DJ, Koralkar R, Hundley HE, Montesanti A, Patil N, Ambalavanan N.Fluid overload and mortality are associated with
acute kidney injury in sick near-term/term neonate. Pediatric nephrology. 2013; 28(4): 661-666. doi: https://doi.org/10.1007/s00467-

012-2369-4

10. Zappitelli M, Ambalavanan N, Askenazi DJ, Moxey-Mims MM, Kimmel PL, Star RA, Goldstein SL.Developing a neonatal
acute kidney injury research definition: a report from the NIDDK neonatal AKI workshop. Pediatric research, 2017; 82(4): 569-573.

doi: https://doi.org/10.1038/pr.2017.136

11. Garg PM, Britt AB, Ansari M, Sobisek S, Block DK, Paschal JL, Ojeda NB, Askenazi D, Sanderson KR.Severe acute kidney
injury in neonates with necrotizing enterocolitis: risk factors and outcomes. Pediatric research. 2021; 90(3): 642-649. https://doi.

org/10.1038/s41390-020-01320-6

12. Selewski DT, Charlton JR, Jetton JG, Guillet R., Mhanna MJ, Askenazi DJ, Kent AL. Neonatal acute kidney injury. Pediatrics.
2015; 136(2): e463-e473. doi: https://doi.org/10.1542/peds.2014-3819

13. Chang JW, Jeng MJ, Yang LY, Chen TJ, Chiang SC, Soong WJ, Wu KG, Lee YS, Wang HH, Yang CF, Tsai HL. The epidemiology
and prognostic factors of mortality in critically ill children with acute kidney injury in Taiwan. Kidney Int. 2015; 87(3):632-639.

doi: https://doi.org/10.1038/ki.2014.299

14. Carmody JB, Swanson JR, Rhone ET, Charlton JR. Recognition and reporting of AKI in very low birth weight infants. Clin J Am
Soc Nephrol. 2014; 9(12):2036-43. a. doi: https://doi.org/10.2215/CIN.05190514

15. Askenazi, DJ, Ambalavanan N, Goldstein S L. Acute kidney injury in critically ill newborns: what do we know? What do we
need to learn? Pediatric nephrology. 2009; 24(2): 265-274. doi: https://doi.org/10.1007/s00467-008-1060-2

46



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

16. Askenazi DJ, Koralkar R, Levitan EB, Goldstein SL, Devarajan P, Khandrika S, Mehta RL, Ambalavanan N. Baseline values
of candidate urine acute kidney injury biomarkers vary by gestational age in premature infants. Pediatr Res. 2011; 70(3):302-6.

doi: https://doi.org/10.1203/PDR.0b013e3182275164

17. Abdelaal NA, Shalaby SA, Khashana AK, Abdelwahab AM. Serum cystatin C as an earlier predictor of acute kidney injury
than serum creatinine in preterm neonates with respiratory distress syndrome. Saudi J Kidney Dis Transpl. 2017; 28(5):1003-1014.

doi: https://doi.org/10.4103/1319-2442.215148

18. Batista Mufloz A, Hadley S, Iriondo Sanz M, Agut Quijano T, Camprubi Camprubi M. Role of beta-2-microglobulin as
a biomarker in very preterm and extremely preterm infants with CNS inflammation. PLoS One. 2019;14(5): ¢0216498.

doi: https://doi.org/10.1371/journal.pone.0216498

19. Romantsik O, Agyemang AA, Sveinsdottir S, Rutardottir S, Holmgqvist B, Cinthio M, Mérgelin M, Gumus G, Karlsson H,
Hansson SR, Akerstrom B, Ley D, Gram M. The heme and radical scavenger o1-microglobulin (A1M) confers early protection of the
immature brain following preterm intraventricular hemorrhage. J Neuroinflammation. 2019;16(1):122. doi: https://doi.org/10.1186/
s12974-019-1486-4

20. Cetinkaya M, Koksal N, Ozkan H. A new scoring system for evaluation of multiple organ dysfunction syndrome in premature
infants. American journal of critical care: an official publication, American Association of Critical-Care Nurses. 2012; 21(5): 328-337.
doi: https://doi.org/10.4037/ajcc2012312

21. Oygur N, Ongun H, Saka O. Risk prediction using a neonatal therapeutic intervention scoring system in VLBW and ELBW
preterm infants. Pediatr Int. 2012; 54(4):496-500. doi: https://doi.org/10.1111/j.1442-200X.2012.03576.x

22. Richardson DK, Corcoran JD, Escobar GJ, Lee SK. SNAP-II and SNAPPE-II: Simplified newborn illness severity and mortality
risk scores. The Journal of pediatrics. 2001; 138(1), 92-100. doi: https://doi.org/10.1067/mpd.2001.109608

23. KDIGO AKI Work Group: KDIGO clinical practice guideline for acute kidney injury. Kidney Int Suppl 2012, 2:1-138. https://
kdigo.org/guidelines/acute-kidney-injury/

24. Charlton JR, Boohaker L, Askenazi D, Brophy PD, D’Angio C. Fuloria M. et al. Incidence and risk factors of early onset
neonatal AKI. Clin ] Am Soc Nephrol. 2019;14:184-95. doi: https://doi.org/10.2215/CJN.03670318

25. Jiang J, Mao Y, Wu J, Zhou Q. Relationship between hematological parameters and bronchopulmonary dysplasia in premature
infants. J Int Med Res. 2023; 51(7):3000605231187802. doi: https://doi.org/10.1177/03000605231187802

26. Kitaoka H, Shitara Y, Kashima K, Ochiai S, Chikai H, Watanabe K, Ida H, Kumagai T, Takahashi N. Risk factors for anemia of
prematurity among 30-35-week preterm infants. Fukushima J Med Sci. 2023;69(2):115-123. doi: https://doi.org/10.5387/fms.2022-21

27. Yang C, Liu Z, Tian M, Xu P, Li B, Yang Q, Yang Y. Relationship Between Serum Albumin Levels and Infections in Newborn
Late Preterm Infants. Med Sci Monit. 2016; 9(22):92-98. doi: https://doi.org/10.12659/msm.895435

28. Li X, Li T, Wang J, Dong G, Zhang M, Xu Z, Hu Y, Xie B, Yang J, Wang Y. Higher blood urea nitrogen level is independently
linked with the presence and severity of neonatal sepsis. Ann Med. 2021; 53(1):2192-2198. doi: https://doi.org/10.1080/07853890.202
1.2004317

29. Mubhari-Stark E, Burckart GJ. Glomerular Filtration Rate Estimation Formulas for Pediatric and Neonatal Use. J Pediatr
Pharmacol Ther. 2018;23(6):424-31.

doi: https://doi.org/10.5863/1551-6776-23.6.424

30. Salem F, Johnson TN, Hodgkinson ABJ, Ogungbenro K, Rostami-Hodjegan A. Does «Birth» as an Event Impact Maturation
Trajectory of Renal Clearance via Glomerular Filtration? Reexamining Data in Preterm and Full-Term Neonates by Avoiding the
Creatinine Bias. J Clin Pharmacol. 2021;61(2):159-71. doi: https://doi.org/10.1002/jcph.1725

31. Kaji I. Dynamics of Intestinal Calcium Absorption in Neonates. Cell Mol Gastroenterol Hepatol. 2019;8(4):647-648. doi: https://
doi.org/10.1016/j.jemgh.2019.08.010

32. Rodan AR. Intracellular chloride: a regulator of transepithelial transport in the distal nephron. Curr Opin Nephrol Hypertens.
2019;28(4):360-367.

NPEJUKTOPHU TA KIIHIKO-ITAPAKJIIHIYHI OCOBJUBOCTI IOPYWEHb ®YHKIHIOHAJIBHOI'O CTAHY
CEYOBUJLIbHOI CHCTEMM Y HEPEIYACHO HAPOIKEHHUX JITEA

10. /1. I'ooosaneus, A. B. @pynza

BykoBHHCHKHIi Aep:kaBHUIT MeTUYHUIT YHIBepCcUTET
(m. YepHiBui, Ykpaina)

Pesiome.

TocTpe NOIIKOPKEHHSI HUPOK — MyIbTH(AKTOPHUH KIIHIYHUNA TATOJOTIYHUM CHHAPOM, 110 HAJICKHUTD 0 KPUTHYHUX CTaHIB paH-
HBOTO HEOHATAJILHOTO IIEPIOLY 1 HE3aJIEHKHO aCOLIIOETHCS 3 BUCOKMMH ITOKAa3HUKAMH 3aXBOPIOBAHOCTI Ta cMepTHOCTI. YacToTa rocTporo
MOLIKO/DKSHHSI HUPOK Y KPUTHYHO XBOPHX IEPeUacHO HAPOPKEHUX iTeil 3HaYHO Bapiloe i 3a pI3HUMHU JaHUMHU HOBOHAPOKEHHX
cruagae Big 25 no 77 %. UucneHHi HayKoBi JOCIIIPKEHHS ONUCYIOTh OOEPHEHO MPONOPLIHHY KOPEJISLi0 MK TecTalliiiHUM BiKOM Ta
Macorlo Tijia Mpu HapoKeHHi. BaxuBuM 3 morisiay narogizionorii € po3yMiHHS HOHSTTS «(YHKIIOHAIbHE TOCTPE MOLIKOIKSHHS
HUPOK», M0 KIIHIYHO XapaKTepH3y€eThCsl 3MEHILCHHIM HIBUAKOCTI KIIyOOuKOoBOT (ijbTpalii mpu BiICyTHOCTI MapKepiB TyOy/IsspHOro
YpaKeHHs Ta, BiJIMOBIIHO XapaKTepu3ye MOTEHLIHHO 000POTHI, YyT/IMBI 0 Yacy Ta MIMOMHU 3MiHU HUPKOBHX (YHKILIH, SIKi U1
MEPELYI0Th PO3BUTKY ITOLIKODKEHHSI.

Mera pocuimzkennsi. [IpoBecty aHasIi3 JaHUX KIiHIYHOT XapaKTePUCTHUKH, (PAKTOPIiB pH3KKY Ta pe3y/IbTaTiB MapakiIiHiYHOTro 00cTe-
JKEHHs1 y TIepeI4acHO HApOKEHUX JiTeil 3 recrariiaum BikoM 25-31 ta 32-33 TrkHIB, 110 Majy B KOMIUIEKCI TEPHHATAIIBHOT 1aTOJIOTIT
BaKKOTO CTYIICHIO O3HAKM MOPYIICHb (DYHKI[IOHAIBHOTO CTaHY CEYOBUAUIBHOI CHCTEMH BIIPOIOBK PAHHBOTO HEOHATAIBHOTO MEPioay.

Marepias Ta MeToau AocaixKeHHs. [IpoBeeHO KOMITIEKCHE KIIiHIKO-apakiiHiuHe oOcTexeHHs 93 mepeadacHo HapoOHKEHHUX
JUTHHY 3 BKKOIO TIEPUHATAIBHOIO [ATOJIOTi€10, 3 sikux | rpymy ckinanu 30 miteii 3 recrauiiiaum BikoM 25-31 Tk aens ta Il rpymy — 32
JUTHHY 3 recTatiinuM BikoM 32-33 Tikni; 1o 111 rpynu yBiiiium 31 yMOBHO 310pOBHX MepeuacHO HAPODKEHUX JIiTeH 3 TecTaliiHum
BikoM 34-36 THXKHIB.
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Bepudikaris giarno3y aucyHKIIT HIPOK MPOBOAMIACH 3T1THO peKOMEHJ0BaHO1 MikHapoaHoi knacudikanii Kidney Disease:
Improving Global Outcomes 3 mogudikamieto J. G. Jetton Ta D. J. Askenazi (2015). {75t OIIHKK CTYTIEHIO BaXKKOCTI MOTiOpraHHOT
HEJJOCTAaTHOCTI NIPH IepHUHAaTalbHill maronorii y HOBOHapOo/KEeHUX BUKopHcTaHo mKkary Neonatal Multiple Organ Dysfunction Score.
OriHKy e(eKTHBHOCTI TepaleBTHIHUX BTPy4YaHb IIPOBOIIIIN 3a foromoroto mkanu Neonatal Therapeutic Intervention Scoring. Oninky
BA)KKOCTI CTaHy HOBOHAPO/DKEHNX B IMHAMIIII CIIOCTEPEKEHHsI IPOBOAMIIH 3a mikajioro Score for Neonatal Acute Physiology.

JlocnimKkeHHs BUKOHAHI 3 JOTpUMaHHsIM oCHOBHUX nosoxkeHb GCP (1996 pix), Konsennii Paxu €Bpomnu npo mpasa JonuHu Ta
6iomenununy (Bix 4 xBiTHS 1997 p.), 'enbcincpkoi nexnapariii BeecBiTHROT MeandHOI acomiamii Mpo eTHYHI MPUHIUITN IPOBEICHHS
HayKOBUX MEIWYHUX JOCTI/PKeHB 3a ydacTio yionuau (1964-2008 pp.), Hakasy MO3 Ykpainu Ne 690 Bix 23.09.2009 p. (i3 3miHammy,
BHeceHHMH 3rinHo 3 Hakazom MiHicTepcTBa oxopoHH 3710poB’st Ykpainu Ne 523 Bix 12.07.2012 p.).

CraructiuHy 00poOKy OTpHMAaHHX pe3yIbTaTiB JOCIIHKEHHS IIPOBECHO 3 BHKOPUCTAHHIM ITAKeTy MPOrPaMHOTo 3a0e3NedeHHs
«Statistica 10» (StatSoft Inc., CILIA, 2010) tTa MedCalc Software (Version 16.1) 3 po3paxyHKOM BiTHOLIEHHS IIAHCIB KOeQilieHTyY
ekcrecy (Chi-squared), koedinieHTty criBBiIHONIEHHS maHCiB, 95 % moBipdoro inTepBany (95 % Confidence Interval). Ctaructuaao
3HAYMMI BIIMIHHOCTI MDXK TpyTIaMi BBa)KaJIUCh NpH 3HaueHHi p<0,005.

Juceprariilina po60oTa BUKOHYBaIach B Meax HayKOBOT TEMaTHKH Kadeapy IeaiaTpii, HEOHATOJIOTIi Ta MepHHATAIBHOT MEANIIMHH
ByxoBHuHCBKOTO Nep:kaBHOTO MeaHYHOTO yHiBepcuTeTy: H/IP Ha TeMy «YIoCKOHaJIeHHsS HAaNpsSMKiB IPOTHO3YBAaHHS, 1IarHOCTUKU
1 JTiIKyBaHHS ITepHHATAIGHO]T TATONOT1] y HOBOHAPO/DKEHHX Ta AiTel PAaHHBOTO BiKY, ONITHMI3aLlis CXeM KaTaMHECTUIHOTO CITOCTEPEKSHHS
Ta peabinitanii» (Jeporcasnuii peccmpayivinuti nonep 01150002768, Tepmin Bukonanns 01.2015 p.—12.2019 p.); H/IP na Temy: «Xpo-
HObIon02IYMI U adanmayitiii acnekmu ma 0coonUBOCMI ge2emamueHol peeyiayii npu namoaIoiuHux cmanax y oimet pisHux 8iKo8ux
epyny (Hepoacasnuii peccmpayitinuii nomep 01220002245, mepmin euxonanns 01.2020 p. —12.2024 p.)

PesyabTaTu gocaimxenns. OTpuMaHi pe3yabTaTi IPOIeMOHCTPYBAIIM CTATHCTUYHO 3HAYMMI acolliarii Mix Ba)KKICTIO TIepUHATAIb-
HOI 1aToJorii y nepeaacHo HapoKEHHUX AiTel Ta NIMONHN AUCQYHKIIT CEIOBHIIBHOI CHCTEMH, a TAKOXK, KOMIUIEKCOM (haKTOpiB, IO
YCKJIQTHIOBAJIH Iepebir BariTHOCTI Ta MOJIOTIB y MaTepi Ta, BiIIOBIAHO, TOCTHATAIBHY a/lanTamiio AuTuHN. Cepe/] IPUYNH yCKIIaHEHOTO
nepeOiry BariTHOCTI BiIMideHi aHEeMisl, ITaTOJIOTis CepIIeBO-CYIMHHOI Ta CEYOBH/IUILHOT CHCTEM, iCTIMIKO-IIepBiKaIbHA HEJJOCTATHICTS,
TIOPYIICHHS TUI0JJ0BO-IUIALIEHTAPHOTO KPOBOTOKY, 3arp03a CaMOBITEHOTO BUKHAHS Ta IIepeT4acHuX IoJIoriB. BiporiaHo gacrime y )kiHOK
JIaHOI TPYIIN BiAMIYAIIICSl aHOMAJIbHE TIepe/UIeKAHHS Ta IUCTPEC INIOMY, TepeTIacHIi PO3PHB ILTIJHUX 000JIOHOK, a TAKOXK, YPIeHTHHIT
kecapiB po3tuH. [Iepebir neprHaTaIBEHOT MATOIOTIT B TpyNax HOBOHAPOKEHHX 3 TeCTAIlifHAM BiKOM MeHIIe 33 THXKHI IIPH HapOJLKeHH1
OyB 371€0LTBIIIOTO BXKKNM, Y TOMY YHCIIi, y IESIKHUX JiTeil Oyiio 1iarHOCTOBAaHO CHH/IPOM ITOTi0OpraHHO] HEBIMOBITHOCTI, OJTHUM 3 IIPOSIBIB
SIKOTO OYJI0 TOCTPE MOMIKO/PKEHHS HUPOK. 3MiHH ITOKa3HHKIB 3aTJIHOTO Ta 010XIMIYHOTO aHaIi3y KPOBI HOBOHAPOKEHNX Bi0oOpasmin
HU3bKI KOMIICHCATOPHI pe3epBU OpraHi3My HOBOHAPOKEHHX Ha TiIi epeHeceHO] rirmokcii Ta Mopdo-QyHKI[IOHATEHOT HE3pIT0CTi, 0
TIOB’S[3aHO 3 MepeJYacCHIM HAPOIKEHHSIM.

BucnoBku. ®opmyBanHs peHaNbHOI qucyHKIIT y TepeqIacHO HapOIKEHNX JiTel B paHHFOMY HEOHATaJIbHOMY ITIepiofii Mae
CKJIQTHHH TIOJIIeTIONOTiYHIH XapaKTep, aCOIiHOBaHMUH 3 KOMITIEKCOM HECIIPUSITIIMBUX ()aKTOPIB MiJ] 4ac BariTHOCTI Ta MOJIOTIB y MaTepi.
KputraHo XBopi HOBOHAPODKEHI € OCHOBHOIO Ta HAHOLIBIII CKJIATHOIO ITeIIaTPHYHOI0 KOTOPTOIO, Y SIKUX JAHHH MaTOJIOTIYHHI CHHIPOM
TIOB’sI3aHUH 3 BUCOKHM PIBHEM CMEPTHOCTI B HEOHATAIBHOMY Tepiofi Ta (hopMyBaHHIM (DYHKIIOHAIBHOI Ta XPOHIYHOT TAaTOJIOTT ceuo-
BUIUTEHOT CHCTEMH Y MOAANBIII POKH JKHUTTS, 0 OOIPYHTOBYIO HEOOXIAHICTH MOITMNOICHHS HAyKOBUX JIOCII/PKEHb IS y3arajJbHeHHS
TIOTVISTIB IO/I0 HAAAHHS MEANYHOI JOIOMOTH IIePEeAIacCHO HAPOHKECHUM MiTSIM.

KurouoBi c¢j10Ba: nepenuacno napojkeni JiTH; peanbHa AUCHYHKIiS; YNHHUKY PUSUKY; KIIHIUHi 0COGIMBOCTI; KpUTEPi Jia-
60paTopHOI JIIarHOCTUKH.
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13 CE3OHHUM AJIEPTTYHUM PUHITOM:
MMOTEHIINHI MIIXOAU J10 JIKYBAHHSI

T. O. Kprouko, B. B. ll]epoak,
JI. M. Byoup, O. B. I3maiinoasa,
O. A. Tkauenxo

[NonraBchkuii fepkaBHAN MEUYHUI YHIBEPCUTET
(m. TTonrasa, Ykpaina)

Pe3rome

Po3yminns 63aemo36 3Ky Midlc YupKadianuum MOAEKYIAPHUM 200UHHUKOM Ma anepiuHUMU 3aX80PIOBAHHAMU NPOOOBIUCYE
BUBYAMUCSL UL MOJICe MAMU NPAKMUYHE 3HAYEHHs OJIsL ROOATLULO020 NI0OOPY ONMUMATLHOZ0 JIKYBAHHS.

Memoro pooomu 6yna oyinka cmynens excnpecii MPHK 2enie bmall ma perl yupkadiannoco MOneKyIapHO20 200UHHUKA
6 KIIMUHAxX OYKaIbHO20 enimeniio ma GUSYEHHs eheKMUSHOCII NPOMOKOIbHO20 NIKYEAHHS Y OIMell i3 Ce30HHUM AlepiuHUM
PUHIMOM 8 3a1edHCHOCI 810 Yacy 006U 3aCmMoCy8aHHs mepanii.

Mamepian ma memoou 00cioxceHHs. Y docniodicentst 6yno sxmoueno 20 nayienmie gikom 6i0 6 0o 17 poxie 3 eepudixosanum
diacHo3om ce30HH020 anepeiunozo punimy (CAP). [Jo epynu koHmponto Oyau 3anyueni 7 300posux oimetl 8i0nogioHo20 6iky Oe3
OYOb-5IKUX aepeiuHUX MA XPOHIYHUX 3AX80PI08aHb 6 anamuesl. Bei nayienmu 3 CAP 6ynu po3nooineni na 2 epynu no 10 uonosik,
AKI OMPUMY8AIU NPOMOKONLHY mepanito npomsazom 4 mudicnie spauxy (1-wa epyna) ma eéseuepi (2-ea epyna). Excnpeciio 2enie
YUPKAOHO20 MONEKVIAPHO20 200UHHUKA OOCTIONCYBANU 3 OONOMO20I0 MEeMOody NONIMEPA3HOT 1aHyl020601 pearyii 8 peicumi
PEANbHO20 YACy WIAXOM 3a00py OYKATbHO20 enimenito pomoeoi nopoxcuuru dimetl y pankosuti (8:00) ma eeuipniii (20:00) uac
3 NOBMOPHUM OOCTIONCEHHSM 3PA3KIE uepes3 1 Micsyb nicis nposedeno2o NiKySaHHs.

Ju3zaiin docaioxcenns 6y 062060peHUll ma cxeaieHull Ha 3aciOaHHi MeduKo-emuyHoi komicii Yxpaincokoi meouunoi
cmomamono2iunoi akademii, npomokon Ne 188 6io 25.11.2020 p., 0e 610 6udano 0036in Ha NPOEeOeH s MeOUKO-OI0N02TUHUX
odociooicets.

Cmamucmuynuil ananiz npo8oouscst 3a OOnomMo2or komn romepnoi npoepamu GraphPad Prism 5.00 (GraphPad Software,
Inc., SanDiego, CA, USA).

Jlocniosicenus npogedeno 8i0no6ioHo 00 NIAHY HAYKOB0-00CIIOHOI pobomu kagedpu nediampii Ne 2 Tlonmascvko2o
0eparcasnHo2o MeoudHo2o yuigepcumenty « Onmumizayis pannvoi 0iacHoCmuKy, J1iKy6aHHs ma 6UHA4eHHs NPO2HO3Y HaUOLIbLU
NOWUPEHUX 3AX80PIOBAHb OUMSAH020 GIKY», HOMep 0epicaehoi peecmpayii 0122U001876 (2021-2026 poku suxonanHs) ma
HAyK080-00C1iOH0I pO6OMU HAYKOBO-O0CAIOH020 THCIMUMYMY 2eHeMUYHUX MA IMYHONO2IYHUX OCHO8 PO36UMKY NAMOA02Ii ma
apmarozenemuru [TJJMY «Po3pobka memoouxu aiKy8anHs ma npoQiiakmuxu po3sumxy Qiopo3y iecenb wisixom akmueayii
PPAR-gamma peyenmopiey, Homep Oeparcasnoi peecmpayii 0122U201686 (2023-2025 poxu 6uKoHaAHHS).

Pesynomamu docnidycennsn. Panxosa excnpecis eenig y 300pogux dimeil npoOOeMOHCMPYSAd CIAMUCTIUYHO ULyl DIGHT
perl (0,780 £ 0,070) nopisusino 3 nokaswukamu bmall (0,293 = 0,074, p<0,001), mooi sik eseuepi pisens ocmannvozo (0,697 £
0,130) naénaku 6yé docmosipno suwgum 3a snavenns perl (0,370 + 0,044, p<0,05). [lopisnioouu pieni noxkasnuxie perl,  oaniii
2pyni, MOJCHA cKkasamiu, wjo pankosa excnpecis danoeo eexy (0,780 £ 0,070) 6yna suworo Hidxe y eeuipniu uac (0,370 £ 0,044,
p<0,001), mooi six excnpecisi bmall 6yna 6invworo o 20:00 (0,697 + 0,130 npomu 0,293 + 0,074, p<0,05). Ha npomusazy ybo2o
vy nayienumis i3 CAP 6i0pisnas docmosipHo suwuii pigens excnpecii MPHK cena bmall (1,036 = 0,161 npomu 0,293 + 0,074
y 300posux dimeii (p<0,05). Ilpu docnioxcenni excnpecii eenie dimeti 3 CAP 'y euipni 200unu 3 ’sco8ano, wo 3uavenns bmall
6 YCIX YYACHUKI8 npodemMoHcmpysanu nodiowi pisni excnpecii (0,775 £ 0,163 npomu 0,697 £ 0,130; p>0,05), mooi sax pisersb
MPHK zena perl 6ye cmamucmuuno euwuil y xeopux 3 purnimom (1,293 £ 0,186, p<0,01).

Bucnoexu. Ompumani pesynomamu cgioyams npo Ouspecyiayilo nepughepuuno2o MoaiexyiapHo20 yupKaoiaHnozo
200unHuKa y oykanviomy enimenii nayieumis 3 CAP. 3acmocysanns npomokoabHo2o nikysanns y oimetl i3 CAP y eeuipniii
4ac npooemMOoHCmMpPy8as Kpauje 8I0HOBIEHHS eKCnpecii NO3UMUGHOI ma He2amusHoi pe2yisimopHoOi TaHKU MOIEKYIAPHO20
YUpKaodianHo2o 200UHHUKA.

Knwuogi cnosa: anepziunuii punim; yupxaouuti pumm; 2enu 200unnuxa; perl; bmall; 6ykanronuii enimeniii; 1iKyeanms.

Bctyn

Amnaitiz poOiT, SIKi BUCBITJIIOIOTD aJIEPTiYHIH PUHIT, BKa-
3y€ Ha Te, 1110 JJaHa aJIepronaTolIoris Ma€ BEJINKE 3HAaUYCHHS
SIK JI7Is QJIEPTOJIOTiB, OTOJIAPUHTIOJIOTIB TaK 1 JJIS JIiKapiB
3arajbHOI MPAKTUKH — MEAIaTPHYHOTO 1 TepareBTHIHOTO
npodimo [1-3]. ITep 3a Bce, 11e MOSICHIOETHCS TOMINpE-
HICTIO 3aXBOPIOBaHHS, BUCOKOIO KOMOPOIIHICTIO 3 OpOH-
X1aJIbHOIO aCTMOIO ¥ aJIepriYHUM KOH IOHKTHUBITOM, €KO-
HOMIYHUMH 3aTpaTaMH, HeTaTHBHUM BIIJIMBOM Ha SIKICTh
XKHUTTS XBOPHUX Ta HU3bKOIO €(DEKTHBHICTIO CHMIITOMAaTHY-
HOI Teparmii sl TeBHOT YaCTKHU MAIi€HTiB [4].

[upkanHi puTMHU — 1€ BHYTPIIIHI 010JIOTIYHI PUTMH,
SIKI MAFOTh TIEPiOJl TPUBAIICTIO ONM3BKO 24 TONHH 1 Bij-

MOBiTafI0Th 24-TONMHHOMY IIUKIY 3MIHH CBITIIa 1 TEM-
psBu Ha 3emii. OMHUM 3 MEXaHI3MiB, IO JIEKUTH B OC-
HOBI IIUPKaJHUX PUTMIiB, € MOJIEKYISIPHUHA TOMUHHUK
[5]. MonekynsapHUil TOMMHHUK — [1e CHCTEMa T'eHeTH Y-
HHX 1 0I0XIMIYHUX IIPOIIECIB, SKi PEryTIOIOTH ITUPKATHI
pUTMH B KJIITHHAX opraHismy [6]. OnuH 3 HailBaxIJIH-
BIITUX KOMIIOHEHTIB MOJECKYISPHOTO TONMHHUKA — I1€
Halip TeHiB, BIMOMUI K T'€HHU MUPKATHUX PUTMIB ab0
TeHU NEePIOJUIHOCTI, IKi BUPOOIIAIOTH CIeIiaIbHI O1TKH,
KOTp1 HAKOMTUYYIOTECSA 00 PYHHYIOTHCS B KIIITHHI TIPO-
TSTOM 24-TOIWHHOTO MUKy W B KIHIIEBOMY PaxyHKY
KOHTPOJIOIOTH IMAPOKUH CIIEKTP NHUPKATiaHHUX PUTMIB.
OCHOBHUMH KOMIIOHCHTAMHU TOJMHHUKA € TeHu Bmall
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(brain and muscle aryl hydrocarbon receptor nuclear
translocator-like 1) i Clock (circadian locomotor output
cycles kaput), GiKH SKUX yTBOPIOIOTH TETEPOIUMEPHII
koMmrutekc BMALI/CLOCK, 1110 CTUMYITIOE TPAaHCKPHUTILIFO
E-box, sxuii B CBOIO YUepry, MiCTUTh T€HH IHITHX KOMIIO-
HEHTIB MOJICKYJISIDHOTO TOAMHHUKA, BKIIto4atoun Perl-3
(period circadian protein homolog), Cryl-2 (cryptochrome
circadian clock), Rev-erb (orphan nuclear receptor) Ta Ror
(retinoic acid-related orphan). I'eaut Bmall/Clock yTBOpto-
IOTh IO3UTHBHHUI JTAHIIIOT 3BOPOTHOTO 3B’513KY, a Per/Cry
3a paxyHOK BiJIOBIHMX OIJIKIB MPUTHIYYIOTH BJIACHY
€KCITPECiIO Ta CTBOPIOIOTH HETATUBHUI 3BOPOTHIHN 3B’130K
monasisitoun aktuBHICTE CLOCK/BMALI. et MmexaHi3M
HEraTHMBHOT'0 3BOPOTHOTI'O 3B’I3KY PAa30M i3 JI0JaTKOBUMH
MOCTTPAHCIAIMIHHUMH MOIH(DiKaIisIMU caMe i KOHTPO-
JIIOIOTH UPKaJHI pUuTMHU [7].

Hupkagai puTMH, KEPOBaHI MOJEKYJISIPHIM TOIUH-
HHUKOM, PETYJIOIOTh MUPOKHH ceKTp (i3ionorivHux
MPOILECIB y JIIOACH 1 IHIMMX OpPraHi3MiB, BKIOUYAIOYN
COH, MPOOYI)KCHHs, TEMIIEPaTypy TiNa, aKTUBHICTH
MO3KY, alleTUT, TOPMOHAJIbHUI OaJlaHC i (YHKII0 op-
TaHiB i CHCTEM, a TAKOXK 1HIII Ba)KJIUBI acTeKTH (iziono-
rii [8]. Jlesiki TOCIIiIKEHHS TOKA3Y0Th, [0 TOPYIICHHS
LUPKAAHUX PUTMIB MOXKYTh MaTH HETaTUBHUI BIIJIUB
Ha 37I0pOB’S Ta IPU3BOJIUTH JI0 PO3JIAJIIB CHY, HACTPOIO,
IMYHHOI CUCTEMH, META0OIIUHUX Ta IHIIMX XPOHIYHUX
3axXBOprOBaHb [9-13].

3B’S130K M1 [IUPKaJHUM T'OJJUHHUKOM i ajepriy-
HUM PUHITOM III€ He IOBHICTIO 3pPO3YMIIHI | BUBUAETHCS
HAyKOBIISIMH, ajie BiJJOMO, 1110 IUPKAJHUH TOJNHHHK €
MOTY>KHHUM PEryJIsTOPOM ajiepridvHuX peakiiii [14-16].
[Ipore, icHye neska ekcreprMeHTalbHa eBIACHIIs, 10
HiATPUMYE B3a€EMO3B’SI30K MK [IUMH JABOMA TTOHSATTSIMH.
Jesiki mociiKeHHS MOKa3yI0Th, 0 iIMyHOJIOT19Ha BiJI-
MOB1/Ib MO’KE BapiIOBATUCH 3aJIS)KHO BiJ yacy noowu [17].
Ile Moxe MOsACHIOBATH TOW (DAKT, IO AEAKi MAIli€EHTH
3 ce30HHUM aneprivnuM puHiToM (CAP) cnocrepiratoTsh
MOTIPIICHHSI CAMIITOMIB B ICBHHU Yac 100U, HAPUKIIA],
BpaHIi abo BHOUI [18].

JlociisKeHHsT poJii MOJIEKYJISIPHOTO TOJUHHUKY Ta
Horo BIUIMBY Ha (i310JIOTI4HI Ta MATONOTIYHI MPOIECH
B OpratizMi Hapasi € akTHBHUM HaIpsIMKOM HayKOBHX
JOCIIKeHb, i Mae 3HAYHUN MOTEHIa JUIs PO3yMIiHHS
010JIOTIYHHX MPOIECiB Ta pO3POOKKA HOBUX MIiIXOIB 10
Teparii pi3HUX 3aXBOPIOBaHb, a/Ke LUPKAJIHI PUTMH Ta-
KOX BIUTMBAIOTH HA €(DEKTHUBHICTH TEPAIIEBTHYHIX 3aC00IB
i BakuuH [19, 20]. HaykoBi nparii J€MOHCTPYIOTb, IO €KC-
TIpecist MUPKaJHUX TeHIB MOJKE BITMBATH Ha €(DEKTUBHICTD
JIKYBaHHS Pi3HNX 3aXBOPIOBaHb, BKIIOYAIOUH aJIepridyHNI
puHIT [21]. OCKiNbKU LUPKAAHI PUTMH BIUIMBAIOTH Ha
(YHKIIOHYBaHHS IMyHHOI CHCTEMH Ta 3allajeHHs, pO3y-
MIHHS B3a€MO3B’ 513Ky MK IMPKa/IiaHHUM MOJIEKYJISIPHUM
TOJMHHUKOM Ta aJIepTiYHUMH PEAKIISIMU MOYKE MaTH ITPaK-
THUYHE 3HAYEHHS VIS Mi100Py ONTUMAILHOTO JIKyBaHHSI.
Hanpukinaj, aesiki TOCHiDKSHHS TT0Ka3al, 10 Bpaxy-
BaHHSI IMPKaJHUX PUTMIB IIPH IPU3HAYCHHI JTIKAPCHKUX
npenapariB MoXe MiABUIIUTH 1X e()eKTUBHICTh, 0COOINBO
BIUTHBA€E Yac BBEICHHS, BIIOMHI SIK XpoHOTepartis [22].
Kpim Toro, Bu3HaYeHHs ONTUMAJILHOTO Yacy NpUHOMyY aH-
TUTICTaMIHHUX TIperapariB abo Ha3aJbHUX TIIIOKOKOPTH-
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KOCTEPOI/IiB MOJKE MOJIIIIUTH KOHTPOJIb HA/l CAMITOMaMHU
anepriuHoro puHiry [23-24].

MeToto Haioi po6oTH Oysia OLliHKa CTYIICHS eKerpecii
MPHK reniB bmall ta per ypKkaiiaHHOTO MOJIEKYJISIPHOTO
TOIMHHKKA B KIIITHHAX OyKAJFHOTO SIITENIF0 Ta BABYCHHS
eexTUBHOCTI IPOTOKOJIBHOTO JIIKYBaHHS y JiTeH 13
CE30HHUM aJIepTiuHUM PUHITOM B 3aJICKHOCTI Big "acy
100U 3acTOCyBaHHS Tepartii.

MaTepian Ta meToau gocnigKeHHs

J10 pOCIEKTUBHOTO KOTOPTHOTO JOCIHIPKEHHS OYII0
BKuTtodeHO 20 TmamieHTiB BikoM Bix 6 10 17 pokiB 3 BepH-
(hikOBaHUM J11arHO30M CE30HHUH allepriYHU PUHIT, SKi
3BepHyHcs 10 LlenTpy crneniamizoBaHoi memiaTpuaHO1
noromoru «IlonTaBchka oOacHa KITiHIYHA JTIKapHS iMEHI
M. B. Ckiihocoserkoro ITontaBebkoi O6nacuoi Paam»
npotsirom 2022 poky. Cepen Hux 0yino 8 (40 %) niBuarox
ta 12 (60 %) — xnonuukis. Cepeaniit Bik xBopux Ha CAP
ckmaB 11,75+3,37 pokiB. Y Bcix 00CTe)KEeHUX IiTeH Bif-
MIYaJHuCsl CHMIITOMH aJIepTidHOrO PUHITY Ta Y MOJIOBHHU
(50 %) xBOpHX anepridHOro KOH IOHKTUBITY. OCHOBHUMHU
KPHUTEPIsIMH BKJIIOYEHHS XBOPHUX JI0 JTOCIIIKCHHS OyIIH:
Hepioj 3aroCTPEeHHs 3aXBOPIOBAHHS, CUMIITOMH SIKi CIIO-
CTEpITraroThCs He MEHILE 4 JTHIB HA TH)KACHD Ta BIPOIOBK
He MEHIIe HiX 4 TIKHIB; BIK jaiTel — 6-17 pokiB. Kpure-
pisMU BUKITIOUEHHS OyJIH: HAsSBHICTH CYITyTHBOI OpOHXi-
QJILHOT aCTMH Ta IHIIMX 3aXBOPIOBaHb BEPXHIX AUXAIBHUX
uusixiB. Jlo rpynu KOHTpoIIro Oyiu 3amy4deHi 7 310poBUX
IiTed BIAMOBIMHOTO BiKy 0€3 OyIb-sSKHX aleprigHuX Ta
XPOHIYHUX 3aXBOPIOBaHb B aHAMHE3I.

Bci mamientu 3 CAP Oynu po3nogineni Ha 2 Tpym.
Jo 1-i rpynu (n=10) yBiiinum namienTy, siki npuimManu
Teparmiio mpotsaroM 4 TIKHIB 3paHKy. [lamientn 2-1 rpymnn
(n=10) oTpumyBanu JikyBaHHs BBeuepi. JlocmiKeHHS
BKJIFOYAJIO CKPMHIHTOBUM BI3UT 1 BI3UT uepe3 2 Ta 4 THKHI.
BupakeHiCTh CHMITOMIB aJICPTi9HOTO PUHITY OIIHIOBAIN
3a CTaHAapTHOIO 4-0alIbHOIO MIKAJIOI0 3 BUKOPUCTAHHSIM
TNSS (Total Nasal Symptom Score). JlikyBaHHS XBOPUM
MPU3HAYAIIOCS BIAIOBIHO IO aJITOPUTMY PEKOMEH 10~
BannM ARIA (Bousquet J, et al. 2020) Ta BITYM3HIHOTO
YHi(pIKOBaHOTO MPOTOKOIY «Ajepriunuii puaiT) (2016).
3a AaHUMH Bi3yallbHOT aHAJIOTOBOI 1K, [IPU TIEPLIOMY
Bi3mTi, BCi martienTu 3 CAP manm >5 GainiB, ToMy IpHu3Ha-
yagcs inTpanazanbHuid koprukocrepoin (IHKC) abo IHKC
+ a3eNacTUH IHTpaHA3aIBHO.

Excripecito reHiB IUpKa HOTO MOJIEKYJISIPHOTO TOJIHH-
HUKa J0CIIPKYBajIu 0103pa3kax OyKaabHOTO CITITEI0 Po-
TOBOI TIOPOXKHIHH JAiTel y pankoBuii (0 8:00) Ta BewipHil
(0 20:00), xpim Toro xBopuM Ha CAP npoBonmin 3a0ip
OyKaJIFHOTO TTiTeNifo uepe3 | MiCAIb Micist MPOBEICHOTO
JikyBaHHs. 310paHuil Marepian HeraiHO MOMIIIAIH 10
npo6ipku Eppendorf i3 PHK cTabini3yrounM po3urnHOM
(Thermo Fisher Scientific Inc., CIIIA). CrabinizoBani
3pasku 30epiranu mpu temmeparypi —20 °C as mogaib-
IIUX TOCIIIHKEHbD.

Pisens excripecii MPHK reniB bmall ta perl y 3pa3kax
OyKaJIbHOTO CMITEeNi0 BU3HAYAIN METOJOM MOIiIMEpa3HOl
JIAHIIOTOBOI peakIii B pexxumi peansaoro yacy (ITJIP PY).
3aranbry PHK Buninsm 3 6iosoriyHoro 3paska 3a Jomno-
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MOTOI0 HA0Opy pPEarcHTIB IJIs BUIIJICHHS W OYUIICHHS
PHK (GeneJET RNA Purification Kit, Thermo Fisher
Scientific Inc., CIIIA). J{ns oTpuMaHHsI KOMIUIEMEHTap-
voi IHK (xIHK) BukopucToBYBaIH Hadip pearcHTiB s
cuntesy k/IHK (LunaScript™ RT SuperMix, New England
Biolabs, Inc.).

ITJIP-PY npoBoannu Ha «CFX96TM Real-Time PCR
Detection System» («BioRad», CIIIA) 3a Bukopuctanus
cymimmi s kinepkicHoi IJIP i3 pedepencHM GapBHUKOM
(Luna® Universal Master Mix, New England Biolabs,
Inc.). [IJIP mpoBomui 32 HACTYITHUX YMOB: TICPIIUH ITHKIT
novatkoBoi aeHarypaitii 95 °C — 60 cek, HacTymHi 45 1u-
kiiB: 95 °C—15 cek, 60 °C —30 cek.

ITocnimoBHICTh TpaiiMepiB AJIsT BUSHAYEHHS €KCIpe-
cii reHis:

— hPERI

npsmuii: 5° — AGGTGAGAGTAGCGGAGAG-3;

3BoportHiii: 5 - AGGGAGAGGGCAGGTTAG -3.

— hBMALI

npsimuii: 5° — TCAGTGATTTCATGTCCCCG -3

3BoportHii: 5" — CATTGTGCTCCCCAAATTCG-3’.

B sixocTi pehepeHTHOTO TeHy BUKOPHUCTOBYBAJIM I'eH
hGAPDH, nocrigoBHICTs mpaliMepiB It HOTO BU3HA-
yeHHs [25]:

npsmuii: 5 — CCACATCGCTCAGACACCAT -37;

3BoportHii: 5" - AGTTAACAGCCCTGGTGA -3°.

Jst aHasi3y JaHuX 3aCTOCOBYBAJIM BITHOCHUH A€JIbTa
Ct metom. Po3paxyHOK IpOBOIHIN 3a (HopMyIoro 274,

CraTucTUYHUI aHali3 MPOBOJIUBCS 3a JIOMIOMOTOI0
xomrr rorepHoi mporpamu GraphPad Prism 5.00 (GraphPad
Software, Inc., SanDiego, CA, USA). B 3aiexH0CTI Bij
HOPMaJIBHOCTI PO3MOJUTY psily AaHHX OyJM 3aCTOCOBaHI
apaMeTpUYHi Ta HelapaMeTPUYHI CTaTUCTUIHI METO/H.
Jlnist BU3HAUEHHS CTaTHCTHYHOT JIOCTOBIPHOCTI B CEpeAnHI
TPyIH IPH MPABUIBHOMY PO3TIONII BUKOPHCTOBYBAIN
t-kpurepiii Ct’toneHTa, npu HenpaBuibHoMy — U KpuTe-
piit ManHa-YiTHi. 3 METOIO OOUHCIICHHS TUHAMIYHUX 3MiH
OIepKaHMX PE3YIIBTATIB 10 Ta MICTIs JIIKYBaHHS BUKOPHCTO-
BYBaJIM METOJM OOYMCIICHHS ISl CHapeHuX AaHuX. Bin-
MIHHOCTI BBaYKaJIM CTATUCTHYHO 3HaTymmMu mipu p<0,05.

Juzaiin nociimpkeHHs OyB 00roBOpeHUI Ta cxBaje-
HUU Ha 3aciJJaHHI MEIMKO-STHYHOI KoMicil YKpaiHChKOT
MEIUYHOI CTOMATOJIOTIUHOT akaaeMii, mpoTokos Ne 188
Bin 25.11.2020 p., ne Oyiio BUAAHO O3B HA MPOBEACHHS
MEINKO-010JIOTI9HAX JTOCHTIKEHb. TaKkoK OTPUMAHO J0-
OpOBUIBHY MMCEMOBY iHOPMOBaHY 3rOJly BiJl yCiX OaThbKiB
0OCTE)KCHHX MIITeH HA y4acTh B HAYKOBOMY JOCIiKCHHI,
sSIKe TIPOBOJIMIIOCS 13 JI03BOIIY KOMICIT O10€THKH.

JocnigxeHHs IPOBEACHO BiMOBIIHO 10 IMJIAHY
HayKoBoO-mociinHoi podotn kadenpu memiarpii Ne 2 TTom-
TaBCHKOT'O JIEPXKABHOIO MEJMYHOTO yHIBepcuTeTy «OnTH-
Mi3allis paHHBOI NIaTHOCTHKH, JIKyBaHHS Ta BU3HAYCHHS
NPOrHO3y HANOIIBII MOMMPEHUX 3aXBOPIOBAHD JUTSI-
4Oro BiKy», HOMep JepkaBHOi peectpanii 01220001876
(2021-2026 poku BUKOHAHHS) Ta HAYKOBO-J0CIHITHOT
poOOTH HAYKOBO-JOCIIAHOTO 1HCTUTYTY T€HETUYHHX Ta
IMYHOJIOT{YHHX OCHOB PO3BHUTKY IATOJIOTI] Ta (hapMaKore-
Hetuku [1JIMY «Po3poOka MEeTOAMKH JIIKYBaHHS Ta MPO-
¢imakTuku po3BUTKY (PiOPO3y JIEreHp MUITXOM aKTHBAIIil
PPAR-gamma perientopisy», HoMep Jiep»aBHOI peecTpariii
01220201686 (2023-2025 poku BUKOHAHHS).

Pe3ynkTaTn gocnigkeHHA Ta ix 06roBopeHHs

XapakTeprCcTHKa BUPAKCHOCTI BPaHILIHbOI eKcIpe-
cii TeHiB y 310pOBUX HiTel (Tabi. 1) mpomeMOHCTpyBaia
crarucTryHO Bui piBHi perl (0,780 + 0,070) mopiBHIHO
3 nokazaukamu bmall (0,293 + 0,074; p<0,001), Tomi six
BBeuepi piBeHb octanHboro (0,697 £ 0,130) HaBmaku OyB
IOCTOBipHO BUINHUM 3a 3HadeHHS perl (0,370 + 0,044;
p<0,05). [TopiBHIOIOYM pPiBHI MOKA3HUKIB perl, B JaHIl
TpyTIi, MO’KHA CKa3aTH, 1[0 PAHKOBA EKCIIPECis JAHOTO TeHY
(0,780 £ 0,070) Oysna BumoOrO HiXK y BewipHiid gac (0,370 £
0,044; p<0,001), Tomi sax ekcrpecis bmall Gymna 6iTbIIOI0
020:00 (0,697+ 0,130 npotn 0,293 + 0,074; p<0,05).

OTpuMaHi B IpyIii KOHTPOJIIO PE3YJIBTATH JOCITIIKCHHS,
3HAXOASTh MiATBEP/KCHHS B IHITNX MOAIOHUX poOoTax.
Tak, HEeOAaBHO, BITYN3HSIHUMHU HAyKOBILIMHU OYJI0 IPO-
JIEMOHCTPOBAHO, IO B 3[0POBUX Jrfoaei excripecis MPHK
perl y OykanbHOMY emitenii Oyia BUIOIO BpaHIli, B TOH
yac K bmall 6ynra 61nbII BUPAXKEHOIO Y BEUipHIN yac
HEe3aJe)KHO BiJl XpOHOTHUITY, BiKy Ta ctari [26]. AHami3
JIOZIATKOBUX 3apyOi’KHUX POOIT, HABOIUTH JaHI, 110 Y 3110~
posux mrozneit ekcripecist MPHK perl B cmu3oBiii 060moHIIi
pPOTOBOT MOPOXKHHUHU Ta IIKIPU Ma€ HaWBUILI MOKa3HUKU
B IIepIUiil HOJIOBUHI JHS, 3 HACTYIIHUM 3HMKCHHSIM BIIPO-
JoBx noou (Bjarnason G. A., 2001). Orpumani Hamu pe-
3yJIBTaTH JUHAMIKH eKcrpecii reHiB bmall Ta perl cepen
30POBUX JIiTEH Y3rOKYIOTHCS 3 pe3yJibTaTaMM 1HIINX
HAyKOBIIIB 11010 MOJICKYJISIPHUX MEXaHi3MiB peryisiii
TaKTOBHUX UPKATHUX TEHIB, AKi HABOIATH CBiTUEHHS PO
ABTOPETYIISITOPHUI PEBEPCHUI LIUKJI 3BOPOTHOTO 3B’SI3KY,
BI/IMOBITHO /IO SIKOTO €KCIIpeCisi TeHiB 010J0T19HOTO To-
MUHHWKA € PATMIYHOIO i mepeOyBae B MPOTHIICKHIN (a3i
BimHOCHO ofuH oxHoro (Von Schantz M. 2008). Takum
YUHOM, PE3YJIbTaTH, BUSBIICHI B HAIIIOMY OCIIiKEHHI,
TAKOX MiJTBEPIUKYIOTh pe(epeHTHI 3HaYEHHSI eKcIrpecii
JTAaHWUX TEHIB Y 3I0POBHX 0Ci0 3 ypaxyBaHHIM MOJEKYIISAp-
HUX LUPKaTiaHHUX PUTMIB, 10 CHPUSIE IX BUKOPUCTAHHIO
B MPOIIECI KOHCTATAIIT CHHXPOHHHUX IPOLECIB (SBHUII CHH-
XpOHi3arlii) B TIOICEKOMY OpTaHi3Mi.

3a pe3ynbraramMu JaHUX, OTPUMAHUX B XOJ1 JOCITi-
JUKEHHS, BCTAHOBIICHO, 10 BpaHIi excrupecis MPHK
reHa bmall y narienTiB i3 CAP Oyna 1oCcTOBipHO BHIIOK0
(1,036+0,161) B mopiBHsHHI 13 300poBHMH AiThMU (0,293
+ 0,074; p<0,05). B meii gac, piBeHb MOKa3HHUKIB EKCIIPE-
cii MPHK rena per! B kniTnHax OyKaJIbHOTO €MITEINiI0 HE
MaB BiIMiHHOCTeH cepen oOcTeskeHNX 000x rpym (0,715
+ 0,140 potu 0,780 £ 0,070; p>0,05). I[Ipu gocimkeHH1
eKcrpecii TeHiB y BedipHi rOAWHU 3’ SCOBAHO, IO 3Ha-
4yeHHs bmall B ycixX YYaCHUKIB JTOCIIIPKSHHS IPOJIEMOH-
cTpyBanu noxaibHi piBHi excrpecii (0,775 + 0,163 npotu
0,697 £ 0,130; p>0,05), Tomi six piBers MPHK rena per!/
OyB CTaTHCTUYHO BUINUH y XBOpuX 3 puHiTom (1,293 +
0,186) B mopiBHsAHHI 31 3m0opoBuME AiTeMH (0,370 £ 0,044;
p<0,01).

Kpim Toro, mpu mopiBHAHHI MMOKa3HUKIB €KCIpecii
MPHK rena per! y rpyni aireit 3 CAP B 3anexxHocTi Big
yacy J100u, OyJ10 BUSIBJICHO OUIbIN BUPaXKEHHUH HOTO piBEHb
y BeuipHiit gac (1,293 £ 0,186) B mopiBHAHHI 3 PAHKOBHMHU
nokasuukamiu (0,715 +0,140) (p<0,05). Buznayeno mocro-
BIpHO BUIIMI HOTO piBeHb BBEUYEPi MOPIBHIHO i3 3HAYCH-
wamu bmall (0,775+0,163; p<0,05).
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Tabnuus 1

XapaktepucTtuka piBHiB ekcnpecii MPHK reHiB bmal1 ta per1 B knitTuHax 6ykanbHoro enitenito B 06CTeXeHUxX
AiTel Ha No4yaToK NpoBeAeHHS AOCTiAXEHHSA

Yac leH I'Iaule(::lgos) CAP Snofnof;)mm p—MOKa3HWK BipOrigHOCTI

— bmal1, 2-¢
8 (M+m) 1,036 + 0,161 0,293 + 0,074 p<0,05
(ee]
5 per1, 2-4¢t
z (M;rm) 0,715+ 0,140 0,780 + 0,070 p>0,05
o

p—MOKa3HWK BipOrigHOCTi p>0,05 p<0,001
~ bmal1, 2-2¢
8 (M+m) 0,775+ 0,163 0,697 + 0,130 p>0,05
S

—ACt

% pe(,r\;;rzn) 1,293 + 0,186 0,370 % 0,044 p<0,01
is]

p—MOKa3HWK BipOrigHOCTI p<0,05 p<0,05

3naunmMux BigminHocrel ekcripecii MPHK bmall B 3a-
JISKHOCTI BiJI yacy 100U cepes XBOpUX He OyJI0 BUSBICHO
(p>0,05). BianoBigHO 0 pe3yIbTaTIB IHIIUX JTOCIIIHKECHb
(Reilly D. F. 2007), nik ekcupecii MPHK bmall npunanae
Ha CeperHy LIMPKaJHOI HOYl, 3 HACTYITHUM 3HHKEHHSIM
Horo piBHIB B IOCHI/Iyr04i TOAWHH, B TOW Yac SIK IiK I10-
Ka3HHKIB per! OUIbII BUpaXEHHUH B CEPEIMHI IUPKAHOTO
JIHSL He3aJICKHO BiJl XpOHOTHUNY JitogauHu. Cepea 1HImX
noxioHux npans (Kim H. K. 2018) nosigomisuiocs mpo
(YHKLIOHYBaHHS IUPKAIHOTO MOJIEKY/ISIPHOTO TOJIMHHUKA
B CJIM30Bii 000JIOHII HOCa Jtoziel Ta mypiB. Tak, HUMH
OyJI0 BCTaHOBJICHO, 110 y 3[JOPOBUX JIIOJIEH Ta XBOPUX
Ha ajepriunuii puHit, perl Ta bmall manu acumerpuuny
eKCIIPECiIo B CIM30Bii 000JIOHIII HOCY BIZIHOCHO MPaBOTO
Ta JIIBOro HOCOBUX X0jiB. HaroMicTs, B 11ypiB Perl mpo-
JIEMOHCTPYBaB CTiliKe MiJIBULICHHS [TOKa3HHKIB, 110 Cy-
HPOBOJPKYBAJIOCS NPOTU(PASHUMH KOJMBAHHSIMH 3 PIBHEM
Bmall. Tlpote B ibOMY JOCHIKEHHI HEe OYyII0 BUSBICHO
CYTTEBHX BIIIMIHHOCTEH y piBHSIX eKkciipecii perl ta bmall
MIX 3/J0pPOBHMH Ta XBOPUMHU Ha ajepriunuii puHit. Takum
YHHOM, ITOPIBHIOIOYH J100OBI KOJIMBaHHS €KCIIpecii reHiB
bmall ta perl B OykanpHOMYy emiTedii naiientis 3 CAP Ta
37I0POBUMH, MOYKHA CTBEPJIKYBATH, 10 Y XBOPHX JIiTEil BU-
SIBJICHO SIBHIIE JIECUHXPOHO3Y, 1110 KMOBIPHO CBITYUTH ITPO
3MIHM MOJIEKYJISIPHHUX LIMPKAHUX PUTMIB BIIPOJIOBXK JJOOU.

Hacporoaui, nupkaaHi MOJIEKyIspHI MeXaHi3MU i
XpOHOTEparlis HadyJu Ba)XJIMBOTO 3HAUCHHSI Cepejl Hay-
KOBLIB JUIsl KPAI[OTO PO3YMIHHS TE€PaNeBTUYHOI KOPUCTI
MEJMYHHX 3ac00IB cepell HallOLIbII MOMIMPEHUX XPOHIY-
HHX 3aXBOPIOBaHb, SIKi MAIOTh B3a€MO3B’ 130K 3 I000BUMH
UpKagHUMU puTMamu. CTaHOM Ha TEIEpIiliHii yac, Xpo-
HO(apMaKoJIOTIYHUN MIAXIA 10 JIIKYBaHHSI OTPUMYE BCE
OUIBIIIOr0 BU3HAHHS M OCOOJUBY yBary Jio cede mnpusep-
TalTh KopTukocTepoinu. Tak, Oy/l0 NPOBEACHO KilbKa
XPOHOTEPAIEBTUYHUX TOCIIPKEHbB 13 3aCTOCYBaHHSIM 1H-
rajsIiHHUX KOPTUKOCTEPOiIiB IpU OpOHXiabHIN acTMi,
SIKI IPOJIEMOHCTPYBAJIH, 1110 IIPUIOM MOMETa30Hy (ypoary
OJIMH pa3 Ha JICHb y BEUipHii Yac BUSBISETHCS OLTbII ehex-
TUBHHUM, HiX B pankoBuil yac (Noonan M. et al., 2001).
Bimomo, 110 ricTaMiH CHHTE3YEThCS BEUOpi i HaitOlIbIIa
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HOTro aKTHBHICTH CIIOCTEPIraeThCsl Y BEUipHIN Ta HIYHUM
4ac 3 MAKCUMaJIbHOIO KOHIICHTPAIII€I0 B CHPOBATI KPOBI
321:00 o 24:00 roguHK, TOMY HOTO TOOOBHIA PUTM BKa3ye
Ha HEOOXiZHICTh MPU3HAYCHHS aHTUTICTAaMIHHUX ITperia-
pariB B IpyTid MOJOBUHI JHs a00 BBeYepi. TaKiMM YHMHOM,
MPOBEICHUN aHaIIi3 3apyOKHUX XPOHOTEPANCBTHUHUX
JIOCITIIKEHb, SIKI OYyITM 30CepePKeH] Ha XpOHOTeparlii anep-
riudoro punity (Haye ta in. 2005, Urdaneta E. R. ta in.
2018), cBimuaTh Ipo AUCKYTAaOCIBHICTh TAKUX MIAXOIIB
JI0 JTIKYBaHHS Ta CTBOPIOE MEPCIIEKTUBH JUIs TOAATBIITNX
nociimkens [27]. ToMy, 3 METOrO ONITUMI3AIIIT T IXOIIB 110
JikyBaHHs nanieHTiB i3 CAP HacTynHUM eTaroM Haioi
pob6oTu Oyii0 MPOBEACHHS MOPIBHUIBHOI OLIHKU e(eK-
TUBHOCTI TIPOTOKOJILHOI Teparrii B 3aJIe)KHOCTI BiJl 4acy
3aCTOCYBaHHS JIKapChKHUX 3ac00iB 3 ypaxyBaHHSIM BUpa-
JKEHOCTI eKcIpecii TeHiB MOJIEKYJISIPHOTO [IUPKa[iaHHOTO
TOJMHHUKA.

3TiJTHO OTPUMaHKUX Pe3yNIbTaTiB eKCIpecii reHiB Ie-
pUQEpUIHOrO MOJIEKYJISIPHOTO TOIMHHUKA Y OyKaJIbHOMY
emitenii xBopux i3 CAP, siki npuiimaiy mpoToKoJIbHE JIKY-
BaHHs 3paHKy (Tabi1. 2), OyJ0 BCTAHOBJIEHO, 1110 B PAHKO-
BUI1 4ac eKCIIpecisi reHy NO3UTHBHOI PEryJsITOPHOT JIAHKH
bmall nicnst NPOBEACHOTO JIIKyBaHHS OyJia CTAaTUCTUYHO
meHin 3Ha9nMoro (0,420 + 0,898) Hix 1o mikyBanus (0,974
+ 0,263) (p<0,05), Toui sk piBeHb SKCIpecii HeraTuBHOT
PEryasSTOPHOT JIAHKHU per] HE MaB ICTOTHUX BiIMIHHOCTEH
B JIaHIH IpyIi K J10, TaK i micist jtikyBauHs (p>0,05). Bapto
3a3HaYMTH, 1110 ITiCIIs JIIKYBaHHs piBeHb per! Bpanui (0,911
+0,815) cTaTHCTUYHO 3HAYMMO MEPEBUIIYBAB TTOKA3HUKU
bmall (0,420 + 0,898; p<0,05), 110 MOXKE CBIAYUTH PO
BIJIHOBJICHHSI PEryJIsilii MOJEKYIIPHUX HHUPKaTiaHHUX
MmexaHi3MmiB. Kpim Toro, B naHiit rpymni He OyJ10 BUSIBJICHO
purMmiunocti excnipecii MPHK bmall y BewipHiii yac mMix
pe3yJbTaTamMu 10 Ta IiCIs JiKyBaHHS, TOMl SIK MOKa3HUK
perl BBedepi MaB JOCTOBIPHO MEHIII MOKA3HUKHU ITiCJIS
aikyBanss (0,650 £ 0,140 mpotu 1,588 + 0,247; p<0,05),
1110 TAKOXK B YEProBHH pa3 IMiATBEPKY€E HOpMaJIi3alLlito pe-
TYJSITOPHUX MOJIEKYJSIPHUX MEXaHi3MiB HEraTUBHOT JIAaHKH
y nepupepuaHOMyY [IMPKaiaHHOMY TOJIMHHHUKY OyKallb-
Horo enirenito aiteid i3 CAP.
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Tabnuus 2

XapakTtepuctuku piBHiB ekcnpecii MPHK reHiB bmal1, per1 B knituHax 6ykanbHoro enitenito go ta nicns
niKyBaHHSA giTen i3 Ce30HHUM aneprivyHUM PUHITOM, AIKi 3acTocoByBanu Tepanito BpaHui, (n=10)

Yac . . . N .
Fen [o nikyBaHHs Micnsi nikyBaHHSA p—NOKa3HWK BipOriAHOCTI
% bmal1, 2-4¢ 0,974 + 0,263 0,420 + 0,898 p<0,05
5
é_jé per1, 2-4¢t 0,984+0,238 0,911 £ 0,815 p>0,05
p—NOKa3HWK BipOrigHOCTI p>0,05 p<0,05
8 bmal1, 2-4¢ 0,652 + 0,196 0,538 + 0,140 p>0,05
8
2
A per1, 2-4¢t 1,588 + 0,247 0,650 + 0,140 p<0,05
m
p—NOKa3HWK BipOrigHOCTI p<0,05 p>0,05

B tabnuni 3 naBeneHi nmokasuuku excrpecii MPHK
reHiB bmall ta perl y cin3oBiii 000J0HII POTOBOI IO-
POKHHHH TMAII€HTIB 3 CE30HHUM aJEePriYHUM PUHITOM
JI0 Ta Ticys JIIKyBaHHS, [0 OTPUMYBAJIH TEPaIliio y Be-
yipHiil yac. Tak, BewipHs BupaxeHicTh excripecii MPHK
reHa NO3UTHBHOI perysiTopHoi onuHuI bmall Gyna cra-
THCTHYHO O1JIBII 3HAYMMOIO 3a paHkoBy (0,864 + 0,123
nipotu 0,433 +0,123; p<0,05). AHai3 BpaHIlIHIX 3HAYCHb
JIAHOTO TIOKA3HMKA IICIsl MPOBEICHOTO JIIKYyBaHHS PO-
JICMOHCTPYBaB CTaTUCTUYHO MEHII 3HAYUMI PiBHI y TO-
piBHsHHI 3 TouatkoBuMu nanumu (0,433 + 0,123 mpotu
1,100 + 0,199; p<0,05), 1110 CBIAYUATH MPO HOPMAJIi3aIli0

MO3UTHUBHOT'O JIAHI[IOTa TTIepH()EPUIHOTO IIMPKaIaHHOTO
TOJIUHHUKA.

[Tix yac ananizy nannx exkcripecii MPHK reny nerarusHoi
PETYIISATOPHOI JIAHKH per] BCTAHOBIICHO, IIIO TICIIS JIIKYBAHHS
JIOCTOBIpHE HOTO MiJIBUILICHHS CIIOCTEPIraiocst y paHKOBHI
gac (0,900 £ 0,191 mpotu 0,446 + 0,104; p<0,05) i Bizmo-
BIJTHO 3HIDKEHHsI PiBHS HOTO ekcripecii B 1,6 pa3u BBeuepi 11o-
PIBHSIHO 3 paHKOBUM 3HaueHHsIM. OTpUMaHi pe3yJibTaTy J103-
BOJISIFOTh JIOITYCTHTH BIPOTITHICTH BITHOBIICHHS PEryJISTOP-
HOT IUKJITYHOCTI MOJIEKYJIIPHOTO OCLMJISITOpA TPaHCKPHII-
IIHOTO LIUKITy 3BOPOTHOTO 3B 513Ky TAKTOBUX T€HIB, X04a
MOKA3HUKH 1 HE MAJTU CTaTHCTUYHOI 3HaUMMOcCTi (p>0,05).

Tabnuus 3

XapakTtepucTtuku piBHiB ekcnpecii MPHK reHiB bmal1, per1 B knituHax 6ykanbHoro enitenito go ta nicns
nikyBaHHS y OiTer 3 Ce30HHMM anepriyHUM pUHITOM, siKi 3acTocoByBanu Tepanito BBe4epi, (n=10)

Yac . . . L .
FeH [o nikyBaHHs Micng nikyBaHHSA p—NOKa3HWK BipOrigHOCTI
8 bmal1, 2-4¢ 1,100 £ 0,199 0,433 +0,123 p<0,05
o]
<
2
& per1, 2-4¢t 0,446 + 0,104 0,900 + 0,191 p<0,05
p—NOKa3HWK BipOrigHOCTI p<0,01 p>0,05
=)
g bmal1, 2-4¢ 0,900 + 0,266 0, 864 + 0,123 p>0,05
N
o
3 per1, 2-4¢t 1,100 £ 0,255 0,561 + 0,130 p>0,05
m
p—MNOKa3HWK BipOrigHOCTI p>0,05 p>0,05

TakuMm 4MHOM, OTPUMAaHI Pe3yJabTaTH JOCIHIKCHHS
CBIZUaTh MPO MMOMITHE HAJATOKCHHS PETY/ISITOPHUX Me-
XaHI3MIB SIK HEraTHUBHOT'O TaK 1 MO3UTUBHOTO JIAHIIOTa
nepudepuyHOro HUPKaIiaHHOTO TOJMHHHUKA y OyKaib-
HoMmy emitenii aitedt 3 CAP, mo npuiiManu JnikyBaHHS
y BeuipHiii yac.

[IpoBeneHe JOCITIIKCHHS Ma€ TIEBHI OOMEKECHHS — He-
BEJIMKUU PO3Mip BUOIpKK 0OCTe)eHUX AiTed. Takox He

Oynu BpaxoBaHi Taki KpuTepii sik 3a0e3rneueHHs: KoMpopT-
HHUX YMOB CHY, IOTPUMAHHS PEKHUMY CHY, OOMEKESHHSI I1e-
pel cHoM (i3UUHOT, PO3yMOBOI Ipalli i 00’ €My CHOKUTOT
TK1 Ta BAKOPUCTAHHS I'aJPKETIB repes cHoM. OCKiJIbKY 3a-
3Ha4eHi (paKTOPU TAKOK MAIOTh MICIE Y PO3BUTKY IHCOMHIi,
sIKa B [10/IaJIbIIIOMY BIUIMBAE HE JIMILIE HA Yac CHY, ajie i Ha
(izuuHe Ta ICUXivyHe 370pOB’sl JITEH, IIOBEIHKY, HACTPIi
Ta YCIHIIIHICTh B HABUYAHHI, aJKE IIMKJI CHY/HECIaHHS €
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KJIACHYHUM TPUKITA]IOM CUCTEM IUPKATHUX PUTMIB, ij-
TPHUMKa SIKMX 3aJIS)KaTh BiJ B3a€EMOJIii MiXK €HIOTCHHHMU
JOOOBUME PUTMaMH Ta MPOIIECAMHU, IO PETYITIOOTH TOME-
0CTa3 BHYTPIIIHBOTO cepepoBuia [28].

BucHoBku

OTtpumaHi B X0O1i JOCJIDKEHHS pe3yJbTaTu CBiq4aTh
PO AM3PETYIALI0 Mepru(EePUIHOr0 MOJIEKYISIPHOTO 11~
PKa/liaHHOTO FOIMHHMKA y OyKaJbHOMY emiTedil mamieH-
TIB 3 CE30HHHUM aJIEPriYHUM PUHITOM, 1[0 BiZIOOpaMaeThCst
y Bunsii nopyiieHss excripecii MPHK reniB bmall y pan-
KOBHIi yac ta perl y Be4ipHi rOJMHU.

3acTocyBaHHsI IIPOTOKOJIBHOTO JIIKYBaHHS y JAiTel i3
CE30HHHMM aJIepriYHUM PUHITOM y BedipHiil yac mpoje-
MOHCTpPYBaB OLJIbIII BUPAXKEHE BIJIHOBJICHHS €KCIIpECii 1o-
3UTUBHOI Ta HETaTUBHOI PETYJISITOPHOI JJAHKU MOJIEKYJISIP-
HOT'0 LIMPKa/{IaHHOTO TOAMHHUKA Y TIOPIBHSHHI 3 PAHKOBUM
MIPUHOMOM TOMIYHMX IHTpaHA3aIbHUX KOPTUKOCTEPOIiB
Ta aHTUTICTAaMIHHKX ITpenaparis.

MepcnekTuBM nopganbwunX AocnifXeHb.
[IponemMoHCTpOBaHI pe3yabTaTH AO0CIHIIKECHBb, 110
IPYHTYIOThCSI Ha ypaxyBaHHI 4acy J100H, SIK KIFO4OBOI
OiosorigHO{ 3MiIHHOI i Yac JiKyBaHHS XBOPHX i3
CC30HHHMM QJICPTIYHUM PUHITOM, HAJISITHO PO3IIUPIOIOTH
HEepPCHEeKTHBH NIPOBEACHHS NOAAIBIINX JOCIIIKEHb Ha
OuTpmIif momyssiii manieHTiB. [IpogoBKEHHS HAyKOBHX
JOCIIKEHb Y JTaHOMY HampsIMKY 3 OLIbIIOI0 BHOIpKOIO
MAIi€HTIB 3 yPaxXyBaHHIM yCiX KpUTEpiiB KOM(POPTHHX
YMOB CHY JO3BOJISITh HMIJBUIUTH €(PEKTUBHICTH
MPOTOKOJIBHOTO JIKYBaHHS MEAiaTPUIHUX MAIli€HTIB
Ta OOIPYHTYIOTh NEPCIEKTUBU (GOPMYBaHHSI HOBUX
panioHalbHO-NOTEHIIWHUX MiJXOJIB CYy4aCHOTO
MEHE)KMEHTY aJepTriYHHX 3aXBOPIOBAHB B pPaMKax
PO3BHUTKY TIepCOHI(hiKOBAaHOT METUITMHH.

KoHdonikT iHTepeciB: BiacyTHiii.

®PiHaHCYyBaHHSA: camodiHaHCYBaHHSI.
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STUDY OF THE CIRCADIAN MOLECULAR CLOCK IN PAEDIATRIC PATIENTS WITH SEASONAL
ALLERGIC RHINITIS: POTENTIAL APPROACHES TO TREATMENT

T. O. Kryuchko, V. V. Shcherbak, L. M. Bubyr, O. V. Izmailova, Olha Ya. Tkachenko

Poltava State Medical University
(Poltava, Ukraine)

Summary.

Understanding of the relationship between the circadian molecular clock and allergic diseases continues to be studied and may be
of practical importance for further selection of optimal treatment.

The aim of this study was to evaluate the degree of mRNA expression of the circadian molecular clock genes bmall and perl in
buccal epithelial cells and to investigate the efficacy of protocol treatment in children with seasonal allergic rhinitis, taking into account
the time dependence.

Material and methods. The study included 20 patients aged 6 to 17 years with a confirmed diagnosis of seasonal allergic rhinitis
(SAR). The control group included 7 healthy children of the same age with no history of allergic or chronic diseases. All patients with
SAR were divided into 2 groups of 10 patients each, who received the protocol therapy in the morning (group 1) and in the evening
(group 2) for 4 weeks. The expression of circadian molecular clock genes was studied by real-time polymerase chain reaction (real-time
PCR) method by sampling the buccal epithelium of the children’s oral cavity in the morning (8:00 am) and in the evening (8:00 pm),
with a repeat examination of the samples 1 month after treatment.

Statistical analysis was performed using the GraphPad Prism 5.00 computer program (GraphPad Software, Inc., San Diego, CA, USA).

The research design was discussed and approved at the meeting of the medical and ethical commission of the Ukrainian Medical and
Stomatological Academy, protocol No. 188 dated 11/25/2020, where permission to conduct medical and biological research was issued.

The research design was discussed and approved at the meeting of the Medical and Ethical Committee of the Ukrainian Academy of
Medicine and Dentistry, Protocol No. 188 dated 25.11.2000, where permission to conduct medical and biological research was granted.

The study was conducted in accordance with the research plan of the Pediatrics Department no. 2 of Poltava State Medical
University «Optimization of early diagnosis, treatment and prognosis of the most common childhood diseases», state registration number
01220001876 (years of implementation 2021-2026) and research work — Research Institute of genetic and immunological bases of
development of pathology and pharmacogenetics of PDMU «Development of methods of treatment and prevention of development
of pulmonary fibrosis by activation of PPAR-gamma receptors», state registration number 0122U201686 (years of implementation
2023-2025).

Results. Morning gene expression in healthy children showed statistically higher levels of per1 (0.780 + 0.070) compared to bmall
(0.293 £ 0.074; p<0.001), whereas in the evening the level of the latter (0.697 = 0.130) was significantly higher than perl (0.370 + 0.044;
p<0.05). Comparing the levels of perl in this group, the expression of this gene was higher in the morning (0.780 £ 0.070) than in the
evening (0.370 £ 0.044; p<0.001), while the expression of bmall was higher at 20:00 (0.697 £ 0.130 vs. 0.293 + 0.074; p<0.05). In
contrast, patients with SAR had a significantly higher level of bmall gene mRNA expression (1.036+0.161 vs. 0.293+£0.074 in healthy
children (p<0.05). Examination of gene expression in children with SAR in the evening revealed that bmall values showed similar levels
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of expression in all participants (0.775 + 0.163 vs. 0.697 + 0.130; p>0.05), while the mRNA level of the perl gene was statistically

higher in patients with rhinitis (1.293 + 0.186; p<0.01).

Conclusions. The results obtained indicate a dysregulation of the peripheral molecular circadian clock in the buccal epithelium
of patients with SAR. The use of the protocol treatment in children with SAR in the evening demonstrated a better restoration of the
expression of the positive and negative regulatory link of the molecular circadian clock.

Key words: Allergic Rhinitis; Circadian Rhythm; Clock Genes; per!; bmall; Buccal Epithelium; Treatment.
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DOI: 10.24061/2413-4260.X111.4.50.2023.7 OF COVID-19 IN SCHOOL-AGE CHILDREN
AS A FUNCTION OF HUMORAL IMMUNITY

H. Pavlyshyn, O. Panchenko, K. Kozak AGAINST PERTUSSIS

1. Horbachevsky Ternopil National Medical University
(Ternopil, Ukraine)

Summary

Coronavirus disease remains one of the most serious diseases in the world. The percentage of severe and fatal cases in
children is lower than in adults. The search for biomarkers of disease severity continues. There is evidence of heterologous
immunity between the causative agent of coronavirus infection and some other infectious agents. Both Bordetella pertussis and
SARS-CoV-2 cause damage to the respiratory system. It should be noted that the incubation period and transmission mechanism
are similar for these two microorganisms. Pertussis vaccinations are given in childhood.

The purpose of the study is to find the charcteristics of the course of COVID-19 in school-aged children depending on the
state of humoral immunity against pertussis toxin, assessing their level of immunoglobulin G against pertussis.

Material and methods. 92 pediatric patients aged 6 to 17 years were studied, including 30 children without signs of the
disease in the control group and 62 children with manifestations of laboratory-confirmed COVID-19. The clinical features of the
disease and laboratory indicators (C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), white blood cells, D-dimer)
were evaluated, as well as the levels of free salivary cortisol and vitamin D. According to the severity of the disease, 3 groups
were formed.: the first — 20 children with a mild course of COVID-19, the second — 33 patients with a moderate course of the
disease, the third — 9 with a severe course of the disease.

All children were tested for immunoglobulin G (Ig G) to pertussis toxin by enzyme-linked immunosorbent assay (VIROTECH
B. pertussis PT Ig G ELISA, Riisselsheim, Germany). The result was considered negative (no increase in the titer of specific class
G antibodies to pertussis toxin), borderline, and positive (there is an increase in the titer of immunoglobulin G to pertussis toxin).

Statistical analysis was performed using the program «Stat Plus» (Shapiro-Wilk test, mean + SD (standard deviation) with
correct distribution of characteristics, median, upper and lower quartiles with incorrect distribution, Chi-square test, Man-
Whitney test, Fisher's test).

The study was conducted in accordance with the rules of patient safety and ethical principles of scientific medical research
involving human subjects (2000). The permission to conduct this study was given by the Bioethics Commission (Protocol No. 61
of 13.11.2020). The parents (legal representatives) of the patients gave their written consent to the conduct of this study.

This study is a fragment of research work «An Integrated Approach to Symptom Control, Long-Term Prognosis in the Context
of Comorbid Pathology in the Clinic of Internal Diseases and Family Doctor Practice» (state registration No. 0118U000361).

Results. The mean age of the patients was 11.57+3.82 years. The study groups did not differ in sex (x2=4.97, p=0.174) and
age (p=0.490) composition.

The level of humoral immunity against pertussis toxin differed significantly between the study groups. A positive and borderline
result for the presence of specific immunoglobulin G to tetanus toxin was found in 75.86 % of children without signs of disease. At
the same time, only 41.51 % of children with COVID-19 manifestations had a positive and borderline result (p=0.005). A positive
and borderline result for the presence of specific immunoglobulin G to tetanus toxin was seen in 66.67 % of children with mild
infection, 33.33 % of patients with moderate disease, and only 12.50 % of patients with severe disease (X*=16.91, P=<0.001).

Children with a negative result for immunoglobulin G to pertussis toxin have significantly higher WBC count (1.3-fold), ESR
(2.4-fold), D-dimer (3.4-fold), and CRP (1.5-fold) compared to patients with positive and borderline levels of these antibodies.
In children with a negative result, there was a 6.25-fold increase in salivary free cortisol (p<0.001) and a 2.0-fold decrease in
vitamin D levels (p<0.001).

Conclusions. In children with COVID-19 manifestations, there was a significantly higher percentage of negative test results
for the presence of IgG to pertussis toxin compared to the control group, indicating a lower level of humoral immunity to tetanus
in this group of patients. In children with mild disease, there was a significantly higher percentage of positive and borderline
test results for the presence of I1gG to pertussis toxin (indicating a higher level of humoral immunity against this pathogen)
compared to the groups of children with moderate and severe disease. The absence of specific immunoglobulins G to pertussis
toxin is associated with an increase in the level of pro-inflammatory markers (leukocyte count, ESR, CRP) and D-dimer, which
also indicates a more severe course of COVID-19. Patients who are negative for pertussis toxin antibodies have elevated cortisol
levels as a marker of stress and decreased vitamin D levels. Both biologically active substances are involved in the immune
response to infectious agents and may serve as additional non-specific markers of COVID-19 severity. Therefore, low humoral
immunity to pertussis contributes to the increase in COVID-19 severity in childhood.

Key words: Children; COVID-19; Pertussis; Humoral Immunity.

Introduction coronaviruses. Such data exist for Bordetella pertussis,

Coronavirus disease remains one of the most serious
diseases of mankind with a high percentage of complications
and mortality. The pediatric population has a lower
percentage of complications and mortality compared to
adults [1, 2]. Some microorganisms are cross-immune to

the causative agent of pertussis, which was a formidable
disease in childhood before the advent of specific vaccine
prophylaxis. Pertussis, like coronaviruses, is a respiratory
disease. Common epidemiologic features are the length
of the incubation period, the mode of transmission and
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the possibility of asymptomatic carriage. In the world
literature there is information about a milder course of
influenza, respiratory syncytial infection associated with
the formed post-vaccination immunity against pertussis [3,
4]. Since pertussis vaccinations are mainly administered in
childhood, studying the course of COVID-19 in relation
to the state of humoral immunity against pertussis may be
of great importance for predicting the severity of disease
caused by COVID-19 and the risk of its recurrence.

The purpose of the study was to find the features
of the course of COVID-19 in children depending on the
state of post-vaccination immunity against pertussis toxin,
assessing their level of humoral immunity against pertussis.

Material and methods

Actotal of 92 children aged 6 to 17 years were examined,
including 30 children without signs of the disease (the
control group) and 62 children with manifestations of
laboratory-confirmed COVID-19. Clinical features of
the disease, laboratory indicators (C-reactive protein,
ESR, D-dimer, leukocytes), and levels of free salivary
cortisol and serum vitamin D were assessed. Criteria for
mild COVID-19 course were subfebrile fever, diarrheal
syndrome without signs of dehydration, catarrhal syndrome
without lower respiratory tract involvement, and changes in
taste or smell. Moderate course criteria were hyperthermia
above subfebrile, signs of dehydration, and signs of
pneumonia without disturbing saturation. Patients with
severe disease were treated in the intensive care unit,
had signs of severe respiratory failure, and required
supplemental oxygen; no patients died.

Qualitative determination of immunoglobulin G
levels against pertussis toxin was performed by enzyme
immunoassay (VIROTECH B. pertussis PT Ig G ELISA,
Riisselsheim, Germany). According to this semi-quantitative
method, the result is evaluated as negative (no increase in the

titer of specific class G antibodies against pertussis toxin),
borderline (there is an increase in the titer of immunoglobulin
G against pertussis toxin), positive (very high titer of G
antibodies against pertussis toxin). This technique is based
on the determination of the antibody index [5, 6].

Statistical analysis was performed using Stat Plus
[7,8] (Shapiro-Wilk tests, mean + SD in case of correct
distribution of measurements, median, upper and lower
quartiles in case of incorrect distribution, Chi-square test,
Mann-Whitney test, Fisher test).

The study was conducted in accordance with the
rules of patient safety and ethical principles of scientific
medical research involving human subjects (2000). The
permission to conduct this study was given by the Bioethics
Commission (Protocol No. 61 of 13.11.2020). The parents
(legal representatives) of the patients gave their written
consent to the conduct of this study.

This study is a fragment of research work «An Integrated
Approach to Symptom Control, Long-Term Prognosis in
the Context of Comorbid Pathology in the Clinic of Internal
Diseases and Family Doctor Practice» (state registration
No. 0118U000361).

Results and discussion

The mean age of the patients was 11.57+3.82 years.
The mean age of patients in the control group was 11.57 +
3.27[95 % C110.18; 12.95] years, the first group (children
with mild disease)—12.00 £ 3.92 [95 % CI 10.31; 13.69]
years, the second group (moderate disease)—11.55 +4.05
[95 % CI1 10.19; 12.91] years, the third group (patients with
severe disease) —9.67 £ 4.39 [95 % CI 7.14; 12.19] years
(p=0.490). There was no significant difference in gender
composition (x>=4.97, p=0.174) between the study groups.

The status of humoral immunity against pertussis
toxin in patients in the control group and in children with
manifestations of SARS-CoV-2 infection is shown in
Table 1.

Table 1

Presence of immunoglobulins G against pertussis toxin in children of the control group and in patients with
manifestations of SARS-CoV-2 infection

Presence of immunoglobulin G to | Control group,

Children with manifestations of

pertussis toxin n=30 SARS-CoV-2 infection, n=62 P=0.005
Negative result 2414 % 58.49 %
Borderline and positive result 75.86 % 41.51 % —Astatistically significant

difference

In the control group, positive and borderline results for
antibodies to pertussis toxin are 1.8 times more frequent than
in the group of children with manifestations of COVID-19.

The state of humoral immunity against pertussis toxin
in patients with different courses of COVID-19 is shown
in Table 2.

Table 2

Presence of immunoglobulins G against pertussis toxin in children with manifestations of COVID-19

Presence of

The first group

The second group

The third group

positive result

immunoglobulin G (mild course of (moderate course (severe COVID-19), X?=16.91
to tetanus toxin COVID-19), n=20 COVID-19), n=33 n=9 P=<0.001"
Negative result 33.33 % 66.67 % 87.50 %
Borderline and 66.67 % 33.33 9 12.50 % — Statistically significant

difference
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As the severity of the disease increases, the number
of children with borderline and positive results of specific
immunoglobulin G against pertussis toxin decreases.

The number of leukocytes, ESR, D-dimer and CRP
depending on the presence (absence) of specific immuno-
globulins G against pertussis toxin are shown in Table 3.

Table 3

WBC (white blood cell) count, ESR and D-dimer, and CRP depending on the results of specific immunoglobulins
G against pertussis toxin

Immunoglobulins G to White blood cell ESR, D-dimer, CRP,
pertussis toxin count, 1091 mm/hour ng/mi mg/|
Negative result 7.80 12.00 259.00 5.20
[4.65; 12.67] [4.00; 17.00] [103.70; 444.55] [3.00; 13.97]
Borderline and positive result 580 5.00 76.00 3.40
[4.60; 7.40] [3.00; 7.50] [45.30;98.00] [2.60; 4.30]
P=0.008" P<0.001 P<0.001" P=0.004"

Note: * — Statistically significant difference

In children with a negative result of specific
immunoglobulin G against pertussis toxin, the values of
leukocyte count (1.3 times), ESR (2.4 times), D-dimer (3.4
times) and CRP (1.5 times) are significantly higher than
in borderline and positive patients, which indicates a more
severe course of the disease.

Increased cortisol levels [9-16] and decreased vitamin
D levels [17-18] have been found in children with more
severe disease.

The mean levels of salivary free cortisol and serum
vitamin D in children with different results of specific
class G antibodies to pertussis toxin are shown in Table 4.

Table 4

Mean levels of free salivary cortisol and vitamin D in children with the different result of specific class G
antibodies to pertussis toxin

Negative result

Borderline and positive result

1.00

Free salivary cortisol, mcg/dl [0.70; 1.05]

0.16

[0.11; 0.35] P<0.001

13.59

25-OHvitamin D, ng/mi [11.00; 17.42]

27.49

[22.05; 31.59] P<0.001

Note: * — Statistically significant difference

In children with negative results for specific
G-antibodies to pertussis toxin, there was a 6.25-fold
increase in salivary free cortisol and a 2.0-fold decrease
in vitamin D levels.

The number of severe and fatal cases in children with
COVID-19 is significantly lower than in adults [19]. There
is also evidence that some vaccines received by children
may provide cross-protection against the causative agent
of coronavirus disease [8, 20]. In the world, there is a term
«heterologous non-specific effects of vaccines» (in other
words, «off-target effects») — this is their effect on the
body’s immune response, which is different from their
direct purpose. In 2015, the conference «Off-target effects
of vaccination» was held in Annecy, France. There is
growing evidence that vaccines can affect diseases other
than those for which they were designed [21]. Such data
are available for BCG, measles, mumps, rubella, diphtheria
and tetanus vaccines [22]. Children are better protected
against COVID-19 in countries with higher indicators of
vaccination against so-called childhood infections [23].
The world scientific community has not yet been able
to fully explain this phenomenon. Some peptides of the
acellular pertussis vaccine are similar to SARS-CoV-2
peptides, i.e. it is possible to develop a cross-immune
response against these two infections simultaneously [24,
25]. Another study [26] demonstrated a milder course of

SARS-CoV-2 infection in mice vaccinated with pertussis
vaccine. There are also data on the activity of this vaccine
against adenovirus and herpes viruses in mice [22-24].
These preliminary findings provide much hope for future
research to eliminate large-scale outbreaks of COVID-19
and predict the course of this disease.

The study of the possible protective role of antitoxic
immunity against pertussis can be done in several steps:
The first step is the study of epidemiological data (collection
of information on previous vaccinations against pertussis,
comparison of the incidence of COVID-19 in countries with
different levels of non-specific vaccination); the second step
is the determination of the level of specific immunoglobulins
G against pertussis in patients with different courses of
coronavirus disease, which was the case in our study; The
next steps are molecular and cellular studies [27, 28], testing
of cross-reactivity between antibodies and T cells induced by
SARS-CoV-2 and pertussis, in vivo experiments in animals
that first develop immunity against pertussis by specific
vaccination, followed by infection with SARS-CoV-2 and
study of'its course, clinical trials (independent clinical trials
are currently underway to assess the course of COVID-19
in vaccinated and unvaccinated health care workers against
pertussis [29].

Low vitamin D levels and elevated cortisol levels are
also seen in more severe COVID-19 [30, 31] and may
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serve as additional non-specific prognostic biomarkers of
disease severity.

Conclusions

1. The number of children with specific antibodies to
pertussis toxin was 1.8 times higher in the control group
than in the group of children infected with COVID-19.

D-dimer, which also indicates a more severe course [7] of
disease caused by COVID-19.

4. Pediatric patients with negative results for pertussis
antibodies have elevated levels of cortisol as a marker of
stress and decreased levels of vitamin D. Both biologically
active substances are involved in the immune response to
infectious agents and may act as additional non-specific

2. In children with different courses of coronavirus
disease, an increase in its severity is associated with an increase
in the percentage of negative results for pertussis toxin in
children. Children with negative results for specific pertussis
immunoglobulin G have a more severe course of COVID-19.

3. The negative results for specific pertussis immuno-
globulins G are also associated with elevated levels of pro-
inflammatory markers (leukocyte count, ESR, CRP) and

markers of COVID-19 severity.
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OCOBJIMBOCTI IIEPEBITY COVID-19 ¥V JITEM IKILIBHOI'O BIKY 3AJEXHO BIJ I'YMOPAJIBHOI'O
IMYHITETY NPOTH KAIIJIIOKY

I. A. Ilagnuwun, O. 1. Ilanuenxo, K. B. Kozax

TepHoniibcbKUii HanioHAJIBLHUIT MenuHUil yHiBepcuTeT iMeHi L. S1. Top6aueBcskoro MO3 Ykpainu
(M. TepHominb, Ykpaina)

Pesiome.

KoponagipycHa XxBopo0Oa 3aJIHIIaeThesl OAHIEI0 3 HABAXKUUX Yy CBITi. BiZICOTOK BaXKKHX 1 JIeTaIbHUX BUMAKIB Cepe/] AiTel HIDKIMI,
HDK y gopociux. TpuBae mouryk 6iomapkepis, sIKi BKa3ylOTh Ha TSDKKICTh mepediry 3axBoproBaHHs. € qaHi PO HasSBHICTH FeTEPOIIO-
riYHOro IMYHITETY MiX 30yIHHKOM KOpoHaBipycHOT iH(eKil Ta neskumu iHmuMy iHekuiiinnmu arenramu. | Bordetella pertussis,
i SARS-CoV-2 npu3BozsTh 10 ypaxkeHHs AuxanbHoi cucremu. Ciiiji 3a3Ha4nTH, 1110 1HKYOAIiHHUI Tepiof 1 MexaHi3M nepeaadi moaioHi
JUTSL LUX JIBOX MIKPOOPraHi3MiB. Y AUTSYOMY Billi IPOBOASATD LISTICHHS IPOTH KAIILTIOKY.

Merta gocaizkennsi: 3’sicyBatu ocodiuBocti nepebiry COVID-19 y aiteif 3aineHo Bif cTaHy MOCTBAKIMHAIBLHOIO IMYHITETY
MIPOTH KAIUTIOKOBOTO TOKCHHY, OLIHIOIOYH y HUX PiBEHb T'yMOPAIbHOIO IMyHITETY IPOTH KaIILTIOKA.

Marepian Ta Metoau gociaimkenns. Oocrexeno 92 nuTrHH BikoM Bif 6 10 17 pokis, 3 Hux 30 giTeil 6e3 03HaK 3aXBOPIOBAHHS
CTaHOBHJIM KOHTPOJIBHY TpyILy, 62 AnTrHU OyiH 3 posiBaMu JiaboparopHo miareeppkeHoro COVID-19. OuintoBaBest KiliHIYHUI nepedir
3aXBOPIOBaHHs Ta AesiKi labopaTtopHi nokasuuku (C-peaktuBuuii 06itok (CPB), mBuakicts ocinanns eputporwuriB (LLIOE), kinbkicTh
nelKonuTiB, [I-anmep), a TAKOXK PiBEHB BIIbHOTO KOPTU30ITY CIIMHHM Ta BiTaminy J[. 3a BaxkicTio riepediry 3aXBoproBaHHs ChOPMOBAHO
3 rpynu: nepura—20 gitei 3 nerkum nepedirom COVID-19, apyra rpymna— 33 nauieHTiB 3 cepeiHbO-THKKUM I1epediromM 3aXxBOPIOBaHHS,
TpeTsi — 9 13 BaKKUM mepedirom.

VYeim nitsm npoBeaeHo Bu3HaueHHs piBHs imyHor1o0yniny G (Ig G) npoTH KalutloKOBOrO TOKCHHY METOIOM iMyHO()EPMEHTHOIO
ananizy (VIROTECH B. pertussis PT Ig G ELISA, Russelsheim, Germany). Pe3ynbrar omintoBascst sik negative (BiJICyTHE IiIBHIICH-
Hs1 TUTPY cretniuHuX aHTUTLI Kiacy G 10 KalLIIOKOBOro TOKCHHY), borderline (HasiBHE migBHILEHHS TUTPY iMyHODIOOyniHiB G 10
KaIIUTIOKOBOT'O TOKCHHY), POsitive (Iy>ke BUCOKHI THUTP aHTHTLI G 0 KaIUTIOKOBOTO TOKCHHY).

CrarucTuuHumii aHasi3 3iiCHIOBABCsI 3a JooMoroto rporpamu «Stat Plusy (kpurepiii Llanipo-Binka, Mean £+ SD nipu npaBHiibHOMY
PO3IMOAINI 03HAK; ME/liaHa, BEPXHiil Ta HUKHIM KBAPTHIII IIPU HEMPABUIBHOMY PO3MO/LT, KpUTepiii X2, kputepiid MaHa-YiTHi, TouHnit
kpurepiii Dimepa).

ITix yac npoBeieHHs: poOOTH IOTPUMaHI IpaBuiIa OE3MeKy MaIi€HTIB Ta eTUYHUX IPHHIUIIIB MPOBEACHHS HAYKOBUX MEIHYHUX
JocIipKeHb 3a ydacTio jroxunaud (2000 p.). Komicist 3 GioeTnky Hajana 03B HA IPOBEACHHS [[OTO A0CIIKeHHs (poTokoi No 61
Bix 13.11.2020). Batbku (3aKoHHI [IPeICTABHUKH ) MALIEHTIB HAJaIM MMCbMOBY 3rO/ly Ha MPOBEACHHS JTAHOTO J0CIIIIKESHHSI.

Hane pocnimkenHs € pparMeHToM HayKoBO- HOCHigHOT poboTi «KoMIUIeKCHUI MiIXig 0 KOHTPOIIIO CUMIITOMIB, BiJIaIeHOTO
MPOTHO3y B YMOBaX KOMOPOiAHOI 1aTosorii B KIIHILI BHYTPIIIHIX XBOPOO Ta MPaKTHUI CiMeitHOTO JiKkaps» (Iep)KaBHa peecTparis
Ne 0118U000361).
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Pe3yabrarn nocaimkennsi. Cepenniii Bik namienTiB cranoBus 11,5743,82 poxn. CepenHiii Bik manieHTiB KOHTPOIBHOI TpynH OyB
11,5743,27 [95 % CI 10,18;12,95], mepmioi rpymu (AiTH 3 JeTKuM nepedirom 3axpoproanHs) — 12,00£3,92 [95 % CI 10,31;13,69],
Jpyroi rpynu (cepeAHbOBaXKKHUIH repedir 3axBoproBanns) — 11,55+4,05 [95 % CI 10,19;12,91], TpeTsoi rpynu (MamieHTH 3 BaXKKUM
nepebirom) — 9,67+4,39 [95 % CI 7,14;12,19] pokie (p=0,490). He Gy;i0o nocroBipHoi BiamiHHOCTI Mk crateBuM (x*=4,97, p=0,174)
CKJIQJIOM y TpyHax AaHOTO JOCIIPKSHHSL.

PiBeHB TyMOpANBEHOTO IMYHITETY HIPOTH TOKCHHY KalITIOKA JIOCTOBIPHO BiJPI3HSBCS y TPyIax IMOPIBHAHHS. Y KOHTPOJIBHIN Ipymi
(mitm Oe3 o3HaK 3axBOpIoBaHHA) ¥ 75,86 % Bunazkis OyB borderline and positive pe3ynsrar Ha HassBHICTB CHEIM(BIIHIX IMyHOIIOOYITiHIB
G 110 mpaBLEBOTO TOKCHHY, TOAI SIK y AiTelt 3 mposBamu COVID-19 e y 41,51 % (p=0,005). I1pu mopiBHSHHI TPHOX TPyYTI MaLi€HTIB
3 COVID-19 y nepmriii rpymi (aiTa 3 IerkuM nepebiroM iHdekii) positive and borderline pe3ynbrar Ha HasSBHICT CHIEU(ITHIX IMyHO-
1o0yotiHIB G 10 MPaBIEBOTro TOKCHHY OyB Y 66,67 %, y npyrii Tpymi (IiTH i3 cepeTHb0BaXXKUM Iepedirom 3axBoproBanus) —y 33,33 %
Mali€eHTiB, y TpeTiil rpymi (Baxkkuii mepedir xBopoou)— 12,5 % (X*>=16,91, p<0,001). Y miteii 3 HeraTHBHUM pe3y/IbTaTOM Ha HasBHICTh
iMyHOTI00YIiHIB G IPOTH TOKCHHY KAILTIOKA JOCTOBIPHO BiJIMIYAIOTHCS BUIII TIOKA3HUKH KiTBKOCTI JelkonuTis (B 1,3 pasm), IIIOE
(8 2,4 pa3n), I-mumepy (B 3,4 pa3u) ta CPb (B 1,5 pa3n) nopisHsHO i3 nmanientamu positive and borderline piBaem 1ux antutin. Y i-
Tel 3 BiZICYTHICTIO criennigHuX aHTHTLUI G 10 KAIITIOKOBOTO TOKCHHY JOCTOBIPHO B 6,25 pa3iB BiMI4a€eThCs 301IBIICHHS TOKA3HUKA
BiNbHOTO KopTH3oiy ciunn (p<0,001) Ta y 2 pas3n 3mMenmeHHs piBas Bitaminy /1 (p<0,001).

BucunoBkmn. Y rpymi gitet 3 mpossBamu COVID-19 criocTepiraBcst JOCTOBIpHO OUIBIIHIA BiICOTOK HETATHBHOT'O Pe3yNbTaTy TECTy Ha
HasiBHICTB [gG MpOTH TOKCHHY KallTFOKa ITOPIBHSHO 3 KOHTPOJIBHOIO IPYIOI0, 1[0 BKAa3y€ Ha HIDKYHI PIBEHb TyMOPAIFHOTO IMyHITETY
MIPOTH KaIlTIOKa y JQHOT TPyNHU MaIieHTIB. Y AiTeH 3 JISTKUM IepediroM 3aXBOPIOBAHHS BiMidaBCsl JOCTOBIPHO OLTBIINIT BiICOTOK
TIO3UTHBHOTO PE3yJITaTy TECTY Ha HAsBHICTH IgG MPOTH TOKCHHY KalLTIOKa, IO CBIUYUTH PO BUIIMH PiBEHb I'yMOPAJILHOTO IMyHITETY
IIPOTH IAHOTO 30y/IHHKA, TIOPIBHSHO 3 TPyNaMH JiTeH i3 cepeJHhOBaXKKIM Ta BasKKUM Irtepebirom 3axBoproBanHs. Ha ¢oni BixcyTHOCTI
crnerudivHuX iMyHOII0OYITiHIB G 0 KAIIUTIOKOBOTO TOKCHHY BIIMIYa€ThCS 3pOCTAHHS PIBHS IPO3aNabHUX MapKepiB (KUIBKOCTI JIeH-
xorurtiB, LIIOE, CPB) Ta I-aumepy, o CBIqUUTH PO OUTBII Baxkkuil mepebir 3axBoproBanHs, BUKIHKaHoro COVID-19. V nanienTis
JUTSIOTO BIKYy 3 HeTaTHBHUM PE3yJIETaTOM Ha HAsBHICTB aHTHUTLI CIIOCTEPITaeThCs MiABUIICHUH piBEHb KOPTHU30ITY, IK Mapkepa CTpecy,
Ta 3MEHIICHHS piBHA BiTaMiHy J[. O6naBi 6i0NOriYHO aKTHBHI PEUOBHHU OepyTh y4acTh B IMyHHIH BIANOBIiNi Ha iH(QEKNiiHI areHTH Ta
MOXXYTh BHCTYIIAaTH JOJAaTKOBHMH Hecrienndiuanmu Mapkepamu Baxxkocti COVID-19. To6to Ha GoHI HIDKIOTO PiBHS I'yMOPaIbHOTO
IMyHITETy TIPOTH KaIITIOKA CIIOCTEPIraeThCs 3pOCTAHHS BaXKKOCTI 3aXBOpioBaHHs, crippanaeHoro COVID-19.

KirouoBi ci1oBa: nitu; COVID-19; Kamumok; ryMOpanbHUil iMyHITeT.
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PSYCHOSOMATIC MECHANISMS OF
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Summary

In the treatment of bronchial asthma (BA), an integrated approach is used that includes both drugs and alternative methods
that influence the psycho-emotional state of the patient. In this regard, one of the most powerful methods of psycho-emotional
influence on a person is musical influence.

The aim of the research is to study the effectiveness of influence of audio signals of different amplitude-frequency range on
the central mechanisms of regulation of ventilatory capacity of bronchi of patients with asthma.

Material and methods. Twenty-five children between the ages of 9 and 14 with clinically diagnosed BA participated in the
study. Three melodies with different component composition were used. Their amplitude-frequency characteristics were analyzed
using the Matlab environment. The sound energy fraction of the studied musical compositions in one-third octave frequency
bands throughout the duration of the audio signal was calculated. Statistical processing of the data was performed using IBM
SPSS Statistics software.

Results. The results of the study indicate that the most effective musical influence is provided by the audio excerpt from The
Magic Flute by W. A. Mozart. It was found that the main spirographic indicators of bronchopulmonary obstruction increase under
the influence of music, and correspondingly there are changes in the integral characteristics of bioelectrical activity of the brain.

Conclusion. The results of the study show reliable normalization of spirography indicators in children with bronchial asthma
under the influence of selected musical melodies of a certain frequency. Effectiveness of sound influence on central regulation
mechanisms of bronchial ventilatory capacity can be used for preventive and therapeutic purposes.

Key words: Bronchial Ventilatory Function; Amplitude-frequency Characteristics, Electroencephalography; Bioelectrical

Activity of the Brain; Absolute Power Spectral Density.

Introduction

Bronchial asthma (BA) is one of the most common
chronic inflammatory diseases of the respiratory tract
(predominantly allergic), and its main symptom is
breathlessness due to narrowing of the bronchial lumen
resulting in chronic airflow limitation and bronchial
mucosal edema. Asthma is incurable, but treatment can
slow the progression of the disease [1, 2, 3]. Currently,
the basis of asthma treatment is pharmacological agents,
which allow to achieve a high level of disease control. On
the other hand, it is recognized that psychological factors
play an important role in the pathogenesis of BA [3, 4, 5].
In particular, the psychological component is expressed
in childhood. Psychological disorders associated with BA
include anxiety, depression, and panic attacks, as well
as behavioral factors such as poor social adjustment and
lack of self-control. These symptoms worsen the course
of the underlying disease and are associated with higher
rates of hospitalization and worsening control of asthma
manifestations, and significantly affect the quality of life,
ability to work, and social activity of patients [5].

Pathological process of asthma involves nervous,
endocrine and immune systems, which integrate vital
processes of the body. Insufficiency of organ mechanisms
of autoregulation and BA resistance causes predisposition
to realization of central pathogenic influences. Impaired

function of the central nervous system in patients with BA is
noted both during exacerbation and in the post-attack period.

Therefore, in the treatment of BA an integrated
approach is used, including drugs and methods influencing
the psycho-emotional state of the patient [6, 7, 8].

Recently, considerable efforts have been made in the
development of psychological methods of influence capable
of dealing with the problems of the psycho-emotional
component of BA. Effectiveness of such psychological
methods of influence as hypnosis, cognitive-behavioral
and relaxation therapy has been proved in clinical practice.
These methods of influence on psycho-emotional state lead
to improvement of quality of life and decrease of anxiety
level and control of BA symptoms [7, 9, 10].

The emotional reaction of a person is reflected in
a change of the indicators of the brain electroencephalogram
(EEQG), which is manifested in a change of the ratio of
such basic rhythms as delta, alpha and beta [11, 12, 13].
The objectification of the psycho-emotional state of the
patient is, as it is known, the assessment of the level of
alpha brain activity, since it is known that such a psycho-
emotional state as anxiety is associated with the depression
of the alpha rhythm [11, 14]. These waves decrease during
anxiety and depression. And increase in power of such EEG
signals as alpha and theta rhythms testifies to normalization
of psychosomatic status of a patient [11, 14, 15].
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One of the methods of the most powerful psycho-
emotional influence on a person is musical influence [16,
17]. Therefore, this method can be included in relaxation
therapy and can be part of a psycho-educational complex
program for treatment and rehabilitation of children with
BA S, 10].

Previously, music as a therapeutic method was used
to sing or play musical compositions on wind instruments
with the aim of training the muscles responsible for the
functioning of the respiratory system. Music hasn’t been
used to influence the psychological status of children with
asthma [7, 8, 9, 10].

The research of the influence of audio signals (musical
fragments) on the human body in order to improve
the psycho-emotional status of listeners began to be
systematically undertaken since 2012 under the guidance
of Professor Vitaliy Didkovskyi and Larysa Kalashnikova
at the Department of Acoustics and Multimedia Electronic
Systems of the National Technical University of Ukraine
«Igor Sikorsky Kyiv Polytechnic Institute» jointly with
the Department of Respiratory Diseases and Respiratory
Allergies in Children of the Institute of Pediatrics,
Obstetrics and Gynecology of the National Academy of
Medical Sciences of Ukraine under the direction of Serhiy
Bartenev.

The obtained results showed an increase in the attention
of the listeners — students of the Department of Acoustics
and Multimedia Electronic Systems — while listening to
specially selected musical fragments during the breaks
between the first and second, and especially between the
third and fourth university classes.

In addition, in 2016, on the basis of the Institute of
Pediatrics, Obstetrics and Gynecology, studies began to
examine the effect of audio signals on the course of BA
in children. The main results of this work are presented in
this article.

We have proposed a non-drug method that promotes
activation of reserve and adaptive abilities of the body
with asthma, which allows us to study the effectiveness of
therapeutic music effects on the ventilatory function of the
bronchi in asthma.

The purpose of this work is to study the effectiveness
of influence of different amplitude-frequency range audio
signals on the central mechanisms of ventilatory capacity
regulation of bronchi in patients with BA.

Material and methods

According to the objective of our research, we studied
both the spectral characteristics of the brain bioelectric
activity and the functional indicators of the bronchial
tree under the influence of audio signals. This study is
a continuation of the scientific work [18] to justify the
effectiveness of the musical correction method of the
bronchial ventilation function.

The study included 25 people — children aged 9
to 14 years with clinically diagnosed bronchospasm
accompanied by moderate respiratory failure of obstructive
type due to bronchospasm. The children were treated in
the Pulmonology Department of the Institute of Pediatrics,
Obstetrics and Gynecology of the National Academy of
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Medical Sciences of Ukraine. The study was conducted in
accordance with the principles of biomedical ethics. The
research was conducted in accordance with the Declaration
of Helsinki of the World Medical Association. The approval
of the Commission on Bioethics and Deontology (CBD) of
the State Institution «Institute of Pediatrics, Obstetrics and
Gynecology named after Academician O. M. Lukyanova
of the National Academy of Medical Sciences of Ukraine»
was granted at the meeting of CBD No. 2 on 07.02.2020
and the official letter of CBD No. 2.6-04/280 confirming
the approval was issued on 28.05.2021.

Musical fragments used to influence the psycho-
emotional state of the examined persons for correction
of the respiratory function are the following: ocean
noise — audio fragment 1, Lullaby by W. A. Mozart —
audio fragment 2, The Magic Flute by W. A. Mozart —
audio fragment 3. Suggested musical fragments are audio
stimuli of different compositional structure, varying in
melodic component and playback speed. Mozart’s music
was chosen as a stimulus signal based on the fact known
from literature that Mozart’s music helps most people with
strong psycho-emotional stress [19]. This phenomenon
is called the «Mozart effect». The peculiarities of the
effect of Mozart’s music on the electrical activity of the
brain have been studied in two directions: the frequency
of the rhythmic change and the actual frequency of
the sound. However, in the literature there are no data
on the relationship between the amplitude-frequency
characteristics of Mozart’s works and the psychosomatic
functions of the body.

In the present study, the amplitude-frequency
composition of the used audio signals is investigated.
The spectral analysis was carried out using the Matlab
application software package, which calculated the sound
energy fraction of the studied musical compositions in the
one-third octave frequency bands throughout the duration
of the audio signal.

To study the electrophysiological indicators of the central
nervous system, the method of electroencephalography
(EEG) was used [18]. The EEG was recorded monopolarly
using the computerized electroencephalograph
Neuroscope-416 (NPF Biola, Ukraine) and silver cup
electrodes placed in the leads according to the international
system «10-20» on 16 channels (Fpl, Fp2, F3, F4, F7, F8,
T3, T4, TS, To, C3, C4, P3, P4, O1, 02). EEG recording
was performed in the 0.5 to 70.0 Hz passband. A ground
electrode was placed on the subject’s forehead.

The absolute power spectral density (PSD) was used as
a quantitative parameter of the electroencephalogram. The
spectral analysis of EEG was performed using the fast Fourier
transform algorithm to calculate the PSD in standard ranges
of physiological frequencies of the main brain rhythms:
alpha, beta, theta, and delta [2, 20]. Licensed software of
the Neuroscope-416 computer electroencephalograph was
used for EEG registration and processing.

At the time of EEG recording, the patient was in the
soundproof chamber in a state of quiet wakefulness with
eyes closed. The study was performed in a comfortable
environment, in the morning, in a sitting position. At the
beginning of each study, 3 minutes of EEG were recorded
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in a state of quiet wakefulness, with eyes closed, in the
absence of any sound stimuli. These data were considered
background. During the next part of the study, the EEG was
recorded while the subject listened to the different audio
stimuli. The signals were reproduced binaurally, and the
sound sources were amplified using vacuum headphones.
The sequences of audio signals generated on the computer
were the load options. Each audio signal was listened to
three times by the subject during a ten-minute period of
quiet wakefulness with eyes closed and no sound signals
between audio stimuli.

To assess the functional state of the respiratory system,
the method of spirography was used — the method of
graphic registration of changes in lung volumes during
natural and forced respiratory movements [21].

An open type spirographic complex Spiro-Spectrum
(KhAI-Medika, Ukraine) was used in the study. The basic
requirements for spirographic examinations [2, 21] were
observed. Calculation of spirographic indicators and
their normative values was carried out using the software
Spirokom-Standard.

Functional changes in BA are associated with a decrease
in the main spirometric velocity indicators that reflect the
degree of bronchial obstruction (BO), namely

— Forced vital capacity (FVC) of the lungs — the
volume of air expired (in liters) during the fastest and most
forceful exhalation.

— Forced Expiratory Volume (FEV1) — the volume
of air (in liters) exhaled in the first second of forced
exhalation.

— Forced expiratory flow (FEF) after exhalation of
25 %, 50 %, 75 % of FVC, calculated from the beginning
of exhalation (FEF25, FEF50, FEF75, respectively, liters/
second).

— Tiffno Index (FEV1/FVC, %).

These indicators are diagnostic criteria for bronchial
obstruction (BO) and are used to determine the severity
of BO [2].

The calculation of velocity indicators is of great
importance in identifying signs of bronchial obstruction.
A decrease in Tiffno index and FEV1 is a characteristic
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symptom of diseases associated with a decrease in
bronchial patency.

FEF indicators are used in the diagnosis of early
manifestations of BO. FEF75 reflects the patency of the
large bronchi. FEF25-50 indicates the state of patency of
small bronchi and bronchioles, which characterizes the
early stages of impaired ventilatory function.

Statistical Analysis. Independent samples t-test and
Mann-Whitney U-test, as appropriate for the type of data
being analyzed, were used to assess statistical significance.
Data were analyzed using IBM SPSS Statistics 19 software.
The precision of the differences in EEG PSD levels
(background and music exposure) for each subject was
assessed by the Mann-Whitney U test. The statistical
reliability of the Mann-Whitney U-test indicators was set
at p=0.05. Reliability of values of EEG PSD levels for the
whole group of subjects was assessed by Student’s criterion
(p<0.05) [20, 22, 23].

Results

In order to analyze the contribution of the mentioned
audio signals to the physiological response, a fraction of the
total sound energy of each frequency band of the studied
musical fragments was used. This indicator combines all
musical works into one group —sound stimuli of different
amplitude-frequency range.

The percentage of the sound energy of the selected
musical compositions in one-third octave frequency bands
was calculated using the Matlab software (Fig. 1).

According to the sound energy values of the musical
fragments, all the studied frequencies of the sound range
can be divided into three groups: low (LF), medium (MF)
and high (HF) frequencies according to the frequency range
perceived by the human ear. For low frequencies, typical
frequencies are approximately from 50 Hz to 315 Hz, for
medium frequencies, typical frequencies are approximately
from 315 Hz to 3 kHz, and for high frequencies, typical
frequencies are approximately from 3 kHz to 16 kHz.

There is a graph of the sound energy fraction distribution
in one-third octave bands during the audio exposure time

(Fig. 1).

4000 &

Fig. 1. Graph of sound energy fraction distribution in one-third octave bands during the period of
audio exposure. Ordinate: fraction of sound energy. Abscissa: frequency of sound compositions.
Graph: line 1 — audio fragment 1, line 2 — audio fragment 2, and line 3 — audio fragment 3
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From the graphs in Figure 1, it can be seen that in
musical fragment 1, the percentage of low-frequency sound
energy dominates over the medium and high frequencies
that are also present in this musical fragment. In musical
fragment 2, the low-frequency component dominates
against the background of the absence of medium and
high frequencies. Musical fragment 3 does not contain
high frequency audio signals, but this fragment contains
low and medium frequencies with a low percentage of
sound energy.

The clinical and psychological study of the influence of
music on the ventilatory function of the lungs was carried
out in two stages. In each stage, boys and girls between the
ages of 9 and 14 were included in the research.

Twenty-five children with clinically diagnosed BA
participated in the first stage of the research. According
to spirography, at the time of the study the children were
diagnosed with obstructive impairment of the ventilatory
function of the bronchopulmonary system of moderate severity.

First of all, the musical influence on the indicators of
electrical activity of the brain was studied, namely the PSD
of brain rhythms (alpha, beta, delta and theta rhythms) in
relation to the background EEG values when listening
to the studied audio signals. The results of this series of
studies are presented in Table 1.

After listening to each piece of music, the effect of the
selected pieces of music on bronchial ventilatory function
was studied.

Table 1
Change of PSD of the brain rhythms under the audio signals influence (n=25, M+m)
Average values of PSD indicators
Under the audio signal influence
Indicators Ne 1 Ne 2 Ne 3
Main brain rhythms Main brain rhythms Main brain rhythms
a B 0 0 a B 0 0 a B 0 0
Before 39,0 | 36,3 | 27,7 45,0 | 18,0 | 22,3 50,3 | 44,6 | 358
listening 253108 | 116 | x15 | +32 | 18321 o5 | 117 | 215 [32310 110 | £311 | 08
During 32,5 343 | 314 22,3 42,0 | 150 | 18,3 39,6 | 36,5 | 253
listening 281202 | 116 | +15 | 32| 21 | x25 | +17 | +15 |*17*2°] 119 | 131 | z08
. . 31,0 | 32,5 | 33,7 23,3 36,3 | 16,0 | 21,3 43,5 42,3 | 37,6 | 26,3
Afterlistening | 27,5809 | .16 | +15 | 432 | 21 | 425 | +17 | +15 | 25 | +19 | +31 | +08

Note:
Student’s criterion was p<0,05.

The development of bronchial patency was assessed
on the basis of spirographic data, which testify to the
effectiveness of the influence of musical audio signals on
the autonomic regulation of the smooth muscle tone of the
bronchial tree.

Before listening to musical fragments, spirographic
indicators of respiratory function were 10-30 % lower
than the reference values. After listening to the sound
signals, the indicators chosen to characterize the respiratory
function normalized in 68+1,1 % of the subjects of the first

reliability of the differences in the external respiration function indicators of the subjects according to the

group (group A). In the subjects of the second group the
figures were 32+1,1 % (group B), and there was no reliable
improvement of the respiratory function after listening to
musical fragments.

In the first group — group A — the influence of the
heard sound fragments leads to the normalization of the
indicators of the ventilatory function of the lungs, the
research results are presented in Table 2.

Distribution of changes in forced breathing indicators
in the subjects is shown in Figure 2.

Table 2

Absolute changes in spirography indicators under the influence of the audio signals (n=25, M+m)

Average values of | Average values of | Average values of
forced exhalation forced exhalation forced exhalation
e)l(:hoggi%n ?gg:g ee:}?;ﬁj:}?ozf indicators indicators indicators Reference values
indicators indicators Under the audio signal influence
Ne 1 Ne 2 Ne 3
FVC 63,5+2,17 73,5+2,35 75,5+1,07 88,5+1,07 100-80 %
FEV, 59,9+2,02 75,9+1,92 71,9+1,25 78,9+2,92 100-80 %
Tiffno index 58,4+2,19 70,4+2,19 66,4+2,19 73,412,119 100-75 %
FEF,, 45,5+2,32 58,5+2,82 50,5+2,82 69,5+2,82 100-55 %
FEF,, 60,2+2,05 65,2+2,05 65,2+2,05 72,242,05 100-65 %
FEF._, 55,5+1,04 62,5+1,24 58,5+2,14 70,5+1,55 100-60 %
Note: reliability of the differences in the external respiration function indicators of the subjects according

to the Student’s criterion was p<0,05.
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Indicator of external respiration function 1 - FVC; 2 — FEV; 3 - Tiffno index; 4 - FEF2s; 5 - FEFsq; 6 - FEF 75

Fig. 2. Comparative analysis of spirography indicators in the examined children before and after
influence of various audio signals: 1 — before listening; 2 — audio fragment 1; 3 — audio fragment 2;
4 — audio fragment 3. Abscissa: indicator of external respiration function: 1 - FVC; 2 — FEV1;

3 —Tiffno index; 4 — FEF25; 5 — FEF50; 6 — FEF75. Ordinate: average indicator of forced exhalation.

The analysis of the obtained results showed that only
when listening to the musical fragment 3 there were
changes of the ventilation indicators to the reference values
in 100 % of the examined persons.

At the second stage the specifics of musical influence on
children with bronchopulmonary pathology were studied.
At this stage of the research, audio fragment 3 was used
as a factor of musical influence and it showed the highest
efficiency in normalization of ventilation parameters.

At this stage of the study 25 children with bronchial
hyperreactivity syndrome, diagnosed with obstructive
respiratory failure of mild and moderate severity
according to spirometry data, were included. At this
stage, we studied the effect of musical fragment 3
on pulmonary ventilation function and indicators of
electrical activity of the brain of children who were not
initially diagnosed with BA. The results are presented
in Table 3.

Table 3

Absolute changes in spirography indicators under the influence of the audio signals, control group — children
with hyperreactivity syndrome (n=25, M+m)

Average Average Average spirography
i i spirography values values
Siilg?ga?oﬁ:y P ales i pGrguppI (¥1=1 6) Group Il (n=9) Reference values
(n=25) Under audio signal 3 influence
FVC 70,2+2,07 67,5+3,76 80,1+2,23 100-80 %
FEV, 58,0+1,64 57,8+2,47 79,4+3,03 100-80 %
Tiffno index 63.41£2,19 66,4+2,19 73,4%£2,19 100-75 %
FEF,, 53,6+1,97 54,8+2,25 58,5+2,82 100-55 %
FEF,, 57,5+1,52 54,8+2,25 67,1+3,05 100-65 %
FEF,, 61,412,06 59,4+1,95 69,4+2,37 100-60 %
Note: reliability of the differences in the external respiration function indicators of the subjects according to the

Student’s criterion was p<0,05.

As a result of the study, two groups of children were
identified according to their response to the influence of
the audio signal 3. The first group (group I) included 16
children in whom no statistically significant deviations
from clinically normative spirographic indicators were
found. Children of this group were not diagnosed with BA.
Various forms of somatic changes in the bronchopulmonary
system were observed in the anamnesis of the children.
Children of this group did not show statistically significant
changes in the value of PSD of brain rthythms under the
influence of the studied musical fragment.

Children of the second group (group II), which
consisted of 9 children, showed a statistically significant

improvement of spirographic indicators. BA was diagnosed
in children of this group.

Analysis of the obtained results showed that only when
listening to musical fragment 3, 100 % of the examined
persons showed improvement of standard spirometric
indicators of ventilation to the reference values.

Analysis of PSD of brain rhythms in children of this group,
when listening to musical fragment 3, shows that the value of
PSD of a-rhythm increases on average by 46.5+3.6 %. The
change of PSD of other rhythms in relation to EEG values
is less pronounced, and for 8-rhythm it shows a decrease by
14.542.8 %, and for d-rhythm by 12.3+3.5 %. Beta activity
of the brain (3 rhythm) decreased by 22.54+2.1 %.
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Discussion

It is known that among all EEG rhythms the most
stable characteristics of psycho-emotional state of a person
are changes in PSD of o and  brain rhythms. It was
established that a-rhythm is inhibited during emotional
experience, and the amplification of B-rhythms power
occurs against the background of development of stressful
situation for the individual. As for 6 and 6 rhythms, despite
the lack of data on functional value of frequencies of these
rhythms in emotional behavior of a person, there are facts
that let us consider these rhythms as EEG correlates of
psychophysiological orientation of a person. It is known
that the increase of power of 0-rhythm is the indicator
of emotional excitation, and the increase of power of
d-rhythm against the background of depression of PSD of
a-rhythm reflects the development of stress reaction. Thus,
it is possible to use the changes of electrical characteristics
of brain activity as indicators of realization of psycho-
emotional reaction of the body to musical influence.

The effectiveness of the studied musical fragments as
a psycho-emotional factor was assessed by the changes of the
PSD of the main brain rhythms, primarily a and p rhythms.

According to the results of the study, audio fragment
1, where the high-frequency components of the audio
signal are insignificant and the energy of the audio signal
is concentrated mainly in low and medium frequencies,
practically doesn’t change the PSD of the studied brain
rhythms: a, B, 0 and & rhythms changed in 1.1; 0.83; 0.94;
1.13 times, respectively.

Audio fragment 2, where mainly low frequencies are
present, like the first audio fragment, practically did not
change the PSD of the studied brain rhythms. PSD of
brain rhythms B, 6 and 6 changed in 0.9; 0.8; 0,8 times,
respectively. Under the influence of this audio signal, the
change of a-rhythm is expressed more significantly in 1.2
times, which corresponds to the increase of PSD rhythm
by 20.0 %+2.2 % (p=0.05).
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Audio Fragment 3, an excerpt from The Magic Flute
by W. A. Mozart, has the most effective musical influence.
It does not contain high frequency sound signals, but this
fragment contains low and medium frequencies with
a low percentage of sound energy. When listening to
audio fragment 3, the most significant change in PSD of
the studied brain rhythms is noticed: a, 3, 6 and 6 rhythms
changed in 1.49; 0.69; 0.81; 0.74, respectively.

PSD of a-rhythm increased on average by 49.0+£2.0 %
(p<0.05), and at the same time B-rhythm decreased by
31.0£3.6 % (p<0.05). Under the influence of this audio
fragment, PSD of other brain rhythms changed in this way:
PSD of 0 and 6 rhythms decreased by 19.0+3.1 % (p<0.05)
and by 29.0+0.8 % (p<0.05), respectively.

Since the indicators of psycho-emotional state of
a person are first of all changes in PSD of a- and B-rhythms
of the brain, it can be concluded that audio fragment 3 leads
to the decrease of emotional stress through the increase
of PSD of a-rhythm and on the other hand through the
decrease of PSD of B-rhythm. A combined change in
the activity of these rhythms leads to a balance between
excitation and inhibition in emotional experiences.

In accordance with the purpose of this research, we
studied the effectiveness of the influence of the studied
musical fragments as a psycho-emotional factor on the
ventilatory function of the bronchi in patients with BA.

Before listening to musical fragments, spirographic
indicators of respiratory function were 10-30 % lower
than control indicators. The spirographic data show an
improvement of bronchial patency in 68,0+1,1 % of
subjects (group A) against the background of exposure to
sound signals. Musical influence led to normalization of
ventilatory function to varying degrees (Fig. 3.). When
listening to audio fragment 3, a significant improvement
of standard spirometric ventilation indicators towards
the reference indicators was observed in 100 % of the
examined group A.

W Barl m®Bar2 Bar3
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105

Indicators of external respiration functions: 1 - FVC; 2 — FEV1; 3 - Tiffno index;
4 - FEFz5; 5 - FEFs; 6 - FEF7s5
Fig. 3. Relative changes in spirographic indicators under the influence of the audio fragments.
Abscissa: 1 - FVC; 2 - FEV1; 3 — Tiffno index; 4 — FEF25; 5 — FEF50; 6 — FEF75. Bar 1 indicates audio
fragment 3, bar 2 indicates audio fragment 1, bar 3 indicates audio fragment 2.

The study of the specifics of the musical influence
on children diagnosed by spirometry with obstructive
respiratory failure of mild and moderate severity was

68

carried out using the audio fragment 3, which, as it turned
out, not only increased the spirographic indicators in
100 % of the subjects, but also significantly increased all
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the studied spirographic indicators in the direction of the
reference values.
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An improvement in respiratory function was noted in
patients diagnosed with BA (Fig. 4).
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Indlcators of external respiration functons: 1- FVC; 2 —FEVy; 3 - Tiffno mdex;
4 - FEFzs; 5 - FEFsq; 6 - FEF75
Fig. 4. Relative changes in spirographic indicators under the influence of audio fragments
in the group of children who, according to spirometry data, were diagnosed with obstructive
ventilation failure of mild and moderate severity. Abscissa: 1 — FVC; 2 — FEV1; 3 — Tiffno index;
4 — FEF25; 5 — FEF50; 6 — FEF75. Bar 1 indicates children diagnosed with BA (Group B), bar 2
indicates children without BA.

It was found that in children of this group, after listening
to audio fragment 3, there was a significant improvement
in spirographic indicators against the background of an
increase in PSD of alpha brain rhythm, which may indicate
a decrease in psycho-emotional stress. On the other hand,
there was a decrease in PSD rhythms responsible for such
sensations as fear, anxiety and depression.

Thus, a change in the activity of the main brain
rhythms (alpha and beta rhythms) under the influence of
sound signals with a predominance of low and medium
frequencies (audio fragment 3) causes a balance between
excitation and inhibition in emotional experience and
contributes to the normalization of the external respiratory
function in children with BO.

Conclusions

1. For the first time in Ukraine a systematic study
of the effect of audio signals on the human body with
a recreational purpose, namely for the treatment of
bronchial asthma in children, was started.

2. Audio influence causes change of absolute power
spectral density of brain rhythms in children suffering from
bronchial asthma with predominance of neurovegetative
and psychosomatic disorders.
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programs for children with different degrees of severity
of bronchial asthma, it is possible to introduce music
therapy into the programs in order to influence the psycho-
emotional status of the patient.
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IICUXOCOMATHYHI MEXAHI3MH PET'YJIIOBAHHS ®YHKIIi 30BHIITHLOTO JUXAHHS V JITEN
3 BPOHXIAJIBHOIO ACTMOIO ITPY NPOCJIYXYBAHHI AYIIO CUTHAJIIB PI3HOTO KOMIIOHEHTHOI' O
CKJIALY

JI. €. Kanawnixosa', C. A. Haiiod®, B. C. [liokoscokuii®, B. I1. 3acuv’, C. I. Bapmenes®

®axkyabrer 6ioMequuHOI iHzKeHepii HanioHa/bHOTO TeXHIYHOro yHiBepCHTETY YKpaiHu
«KuiBchkuii noJitexniynmii incrutyr imeni Iropsi Cikopcbkoroy',
daxkyJabTeT eJeKTpoHiku HanionanbHOro Texniynoro ynisepeurery Ykpainu
«KuiBchkuii noJitexniunmii incrutyr imeni Iropsi Cikopcbkoro»?,
Binnpisienns pecipatopHux XxBopo0 Ta pecnipaTtopHoi aJseprii y aireii Incruryry neaiarpii,
akyuepcrsa i rinexosiorii HAMH VYkpainu®
(m. KuiB, Ykpaina)

Pe3rome.

Jns nikyBaHHs1 OpoHxianbHOT acTMu (BA) BUKOPHCTOBYETHCS KOMIUIEKCHHUM MiAXiM, SKUK BKIIOYAE K MEIUKAMEHTO3HI, TaK
1 aIbTepHATHUBHI METO/IH, 110 BIUIMBAIOTH HA TICUXOEMOLIHHHI CTaH MalieHTa. Y 3B’SI3Ky 3 IIMM, OHUM 3 METOIB HAMIOTYXHIIIOTO
TICHXOEMOLIIHOTO BIUIMBY Ha JIOIMHY € My3UYHUH BILIHB.

MeTo10 1aHO1 poOOTH € BUBYCHHS €(DeKTHBHOCTI BIUIMBY 3BYKOBUX CHTHAJIIB PI3HOTO aMILTITYTHO-4aCTOTHOTO Jiara3oHy Ha IIeH-
TpajibHI MEXaHI3MH PETyIALil BEeHTHIISIHHOI 31aTHOCTI OPOHXiB XBOpUX Ha BA.

Marepiaa Ta MeTOAN J0CTIKeHHs. Y TOCHTIKeHH] B3sUIM y4acTh 25 aiTei BikoM Bix 9 10 14 pokiB 3 KINiHIYHO BUSBIECHOIO BA.
BHKOPHCTAHO TPH MENOil Pi3HOTO KOMIOHEHTHOTO CKJIay. IX aMIUIiTYIHO-9aCTOTHI XapaKTEPUCTHKM aHANi3yBall B CEpelOBHUII
Matlab. Po3paxoByBasn 4acTKy 3ByKOBOI €HEPTii TOCIIKYBaHUX My3HYHUX KOMITO3HIIIH Y TPETHHOOKTABHUX CMYTaX YacTOT MIPOTATOM
BCi€1 TPUBAIOCTI 3ByKOBOTO CHTHAITY.

Craructnyay 00poOKy TaHHWX MPOBOIMIIN 32 JOMOMOTOI0 IporpaMHoro 3adesnedeHus IBM SPSS Statistics.

JocmimkeHHs TpoBOAMIIN BiAnoBigHO 10 ['enbcincpkoi nexnaparii BeecBiTHROT Meqmunoi acomiamnii. CxBanenns Kowmicii 3 Oioetu-
ku ta neontonorii (KBA) Y «lactutyt neniarpii, akymepcrsa Ta rinekosnorii imeHi akagemika O. M. Jlyk’snoBoi HAMH VYkpainm»
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Bix 28.05.2021.

Pe3syabraTn pociaixkenns. PesynsraTn gociipkeHHS CBIAYATh PO Te, 1[0 Hale(heKTUBHINIMN My3UYHHUN BIUTUB 3/[IICHIOETHCS
aynio ypuBkoM i3 «YHapiBHoi ¢iediti» B. A. Monapra. BecTanoBieHo, 1o i1 BINTMBOM MY3HKH i IBHIYIOTHCSI OCHOBHI CIriporpadidni
TIOKa3HUKH OpOHXOJIETeHEBOi 00CTPYKIT 1, BIATIOBITHO, 3MIHIOIOTHCS IHTErPaIbHI XapaKTEPUCTHKN 010eJIeKTPUIHOI aKTHBHOCTI TO-

JIOBHOTO MO3KY.

BucnoBku. Pe3yinsrari nociiukeHHS CBiT4aTh PO JOCTOBIPHY HOpMaUTi3amilo MOKa3HUKIB criporpadii y aitTel, XBopHux Ha OpoH-
XiaJbHY acTMy Iijl BIUINBOM OOpaHUX My3WYHHX MENOJii neBHoi yacToTH. E(heKTHBHICTS BINIMBY 3ByKy Ha IEHTPAIbHI MEXaHI3MHU
perymsnii BEeHTIISIIHHOT 30aTHOCTI OpOHXIB MOXke OyTH BUKOPHCTaHA 3 MPO(UIAKTHYHOIO Ta JIKyBaJIbHOIO METOIO.

Ku1rouoBi cj10Ba: pentunsuiiina GyHkitis GpOHXiB; aMILTITYIHO-4ACTOTHI XapaKTePUCTUKY; eNekTpoentiedaorpadis; Gioenex-
TpUYHA aKTUBHICTH MO3KY; a0COIIOTHA CHEKTPaIbHA TyCTHHA MOTYXKHOCTI.
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OIIHKA ITCUXOJOI'TYHOI'O CTAHY
ITAIIIEHTIB JUTAYOTO BIKY 3 IIEPEKPYTOM
SE€UYKA TA TICUXOJIOTTYHA KOPEKIIIA MOTO

O. M. I'opéamiox’, M. IO. Becenuii’, [TOPYIIIEHb

€. B. 3oposcux?

HanionanbsHuii yHIBEpCUTET OXOPOHH 3/10pOB’sT YKpaiHn
imeni I1. JI. Ulynuka',

Y «luctutyt neniarpii, akymepcTsa i TiHeKkosIorii iMeHi
akanemika O. M. Jlyk’ssuoBoi HAMH VYkpainm»?

(M. Kui, Vkpaina)

Pe3rome

IIpobnema 06’ ekmugHoi oyinKu cmamy nayicuma 3 nepekpymom ACUKa, AKuii NOCMynue 8 ypeeHmuy KaiHiky, cmac éce oinvbu
aKmyaibHoIo.

Mema pobdomu — oyinka cnmynens ma OUHAMIKU NCUXONOSITUHO20 CIMAHY NAYIEHMIE OUMAUO020 BIKY 3 NePeKPYMOM AEUKa ma
NCUXONI02IUHA KOPEKYisl BUABTIEHUX NOPYUUEHb.

Mamepian ma memoou 00cnioxncenua. Y 00CaioxiceH i ncuxonoiuno2o cmawy opanu yuacme 27 oimetl ikom 11-16 poxis,
Wo nepenecau Xipypeiune empyuanhs 3 npugoody nepeKpymy a€uka ma Maiu nCuxoi020-He@poioiuti NOPYWenHs 3 NPugoody
namono2ii ma Moxcaueux Hacrioxie. Ilcuxonociynuii cman 0imetl OYIHIOBABCA WLIAXOM AHANIZY OMPUMAHUX NPU AHKEMYEAHHI
Oanux. Ankemysarisi OYJ10 nPOBEOEHO NPU BUNUCYL XBOPO20 3i cmayionapy ma uepes 1 micsiyb nicis onepayii Ha mii npogeoenHs
ncuxono2iunoi kopexyii guaenenux nopyuwers. OnumyeansHux 0iazHoCmye cqhopmosanul nio 6NIUBOM X60POOU NAMepPH GIOHOCUN
00 camoi xeopobu, 00 ii 1iKY8aHHSL, NIKAPIM I MEONEPCOHAILY, PIOHUM | OIUILKUM, OMOUYIOUUM, POOOMI (HABUAHHSL), CAMOMHOCHI
i MatiOymuv020, a MakoxHc 00 C0IX BIMANbHUX (YHKYIL (camonoyymms, Hacmpiil, coH, anemum). Ankema, wo Moougikosara
00 ocobucmicnoeo onumysanvhuxa bexmepescvroco incmumymy, mac 7 po30inie ma 7 meepoicetv, wo 8i000paicaioms OyMKY
nayieHma 3 namono2i€io A€4Ka.

Jocnioscenns cxeéaneno bioemuunoio komiciero 060x 3aknadis, Wo NPUIMAIU yuacms 6 1020 NPo8edeHHI.

IIpu nposedenti cmamucmuynoi 06pOOKYU OMPUMAHUX OAHUX (3-3a MANIOL 8UOOPKU YUPPO6T OaHi HAOaHi 8 AOCONIOMHUX
eenuyunax (n) ma npoyenmuomy cniegionoutenni (%).

Poboma suxonana 6 mexcax HIIP « Po3pobka HO8UX Memooie NiKy8aHHs ma ix OYiHKa npu 8pOONHCeHiti ma Habymil XipypeiuHi
namonocii' y oimei» (Oepacasnuil peecmpayivunui Homep 0118U003564).

Pesynomamu oocniosycenns. Ilicis ananisy ompumaHux npu aHKemysaHHi OaHUX ceped 00CHI0NCY8aHoi epynu dimeil 6ynu
suseneni 4 munu gionowens: mpusosicnuti (n—10; 37,05 %), obcecusno-@obiunuii (n—9; 33,33 %), nespacmenuynuii (n —
4, 14,81 %) ma menanxonitinuii (n—4; 14,81 %). Ocnooto 8i0HO8HO20 NicaAONEPAYIIHO20 NIKYBAHHA Ma peadinimayiiHux
3ax00i8 y dimeltl 3 NAMONOZIEI0 A€YKa Mac Oymu payioHarbHa NCUXOMEPAnis, wjo HANPasiena Ha po3 AICHeHHs 0cobaUBoCmell
nicasgonepayitinoeo nepiody, nociabieHHs Ha8 A3MU8UX CYMHIBI6 3 NPUBOJY 61ACHOI HENOBHOYIHHOCMI MA NIOBUWEHHS MEOUKO-
coyianvnoi adanmayii. Ilicas Xipypeiuno2o 6mpyuaHnts, nPomsicoM RepuLo2o Micays Nicasonepayitino2o nepiody, Ha mii
NPOBeOeH s NCUXONLOTUHOT KOpeKYil, HeBPOMUYHI 3MIHU NCUXIKU NPOUULTU Y 8CIX dimell.

Bucnoeku. 1. Bnius nepekpymy A€4Kka Ha NCUXOIO0LTYHUL CMAH NAYIEHMIE OUMAYL020 8IKY € 3HAYHUM, WO MAE CMamu
BANCTUBUM YUHHUKOM Y 6UOOPI NiKysanbhoi makmuxu. 2. Ilcuxono2iynuti cman OUmuHy 3 nepekpymom ACUKa 3Ha4HO10 Mipoio
6naugac Ha nepedic nicasonepayitnoco nepiody ma npoyec guoyxcanns. 3. Ceocuache epexmugne xipypeiune gmpyuanis
3 nPUBOOY Namonoeii Acuxa y oimetl ycy8ae He minbKu HU3KY MONCIUBUX YCKIAOHEHD, ane | 6NaU8 namono2ii na nCuxono2iunull
cman nayienma. 4. Myrnosmuoucyuniinapra 0onomo2a npu nepekpymi seuka mae 6i0nosioamu 6Cim NPUHYUNAM nayieHm-
OPIEHMOBAHOI MO0 MA 30CePeOHCYBAMUCH HA THOUBIOYANLHUX NOMPeOax NAYIEHMA, 0COONUBOCMAX KATHIYHUX Ni0X00ie ma
Gaxmopie puzuxy. Lleti nioxio maxkodic 6KAIOUAE YPAXYBAHHS HCUMMEGUX 0OCNABUH, 3ATYYeHHS NAYICHMAa 00 NPULHAMMS
KIITHIYHUX pillleHb, HA0aHHs 06 ekmueHol inghopmayii nayicumy ma poouni npo OOCMynHi mepanesmuyHi eapianmu, 3a0es3neyents
MeOuuHoi ma peabinimayitinoi 00nomoau.

Knwuogi cnosa: nepexpym sicuxa; oimu,; ncuxono2iuni nopyuwenns,; kKopexyis.

BcTyn

[Ipo BIIMB MaTONOTI] sSi€UKa HA TICUXOJIOTIYHIH CTaH
narfienTa Bizomo nasHo. e y 1990 pomi Zepnik H. et al.
BUCJIOBHJIM {yMKY IIPO T€, [0 NYIIEBHUI CTaH YOJIOBIKiB
JIOCUTB JIETKO 30yIKY€ThCS MPH OyIb-SIKUX TaTOIOT9HIX
CTaHaxX JITOPOJHUX OPTaHiB i MOYKE TOPOAUTH TYMKY IIPO
yonosiue 6e3cmmrsd [1]. [Ipobmema 06’ €KTUBHOT OIIHKA
CTaHy MalLi€HTa 3 IePEKPYTOM S€UKa, KU MOCTYIHB
B YPreHTHY KJiHIKY, cTa€e Bce OUTbIn akTyanpHOI0. Cepa
3aCTOCYBaHHS CHUCTEM OI[iHKM CTaHy IMalli€HTa 3 YPreHT-
HOIO XipypTigHOIO MTAaTONOTI€I0 BCE OUTBII PO3MIUPIOETHCS
1 OXOIITIOE TIPOOIEMH T1aTHOCTHKH, JTIKYBaHHS, TIPOTHO3Y
1 crmocTepeKeHHs MPH 0araTb0X 3aXBOPIOBAHHSX, B TOMY
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YHCITi, IPU YPreHTHIN MaToNoril CTaTeBUX OpraHiB y JiTeil
Ta MUTITKIB. Y TeNepilHiii 4yac 3anponoHoBaHo Oarato
CHCTEM OI[IHKU IICUXOJIOTIYHOTO CTaHy XBOPOTO, sIKi 10~
CHUTh YaCTO KOHKYPYIOTh OJIHA 3 OfHOIO [2, 3, 4, 5].
[MarieHTH AUTSYOTO BiKYy 3 MEPEKPYTOM si€dKa CKJia-
natoth 10-15 % cepea aiTe i3 CHHAPOMOM HAOPSIKIOT
KaJUTKH. BibiicTs aBTopiB BUALISIOTH Bik 10-16 poki
y BUHUKHEHHI 1€l narosnorii [6, 7]. B ocranHi poku no-
CSITHYTI 3HAYHI YCIIXHM Y BUBYCHHI 1[bOTO 3aXBOPIOBAHHS
y JITeH, 110 T03BOMIIO TIEPEVISIHY TH YHCEITbHI MOJIOKEHHS
CTOCOBHO €TIO0JIOTI1 1 MaToreHe3y 3 ypaxyBaHHSIM aHATOMI4-
HHUX Ta (Hi310JOTIUHUX OCOOTMBOCTEH TUTSIYOTO OPraHi3My
y BIKOBOMY acrekTi. JJocarHeHHs AUTSHOi Xipyprii Ta aHe-
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CTE310JI0T1i JO3BOJIMIIN ONITHMI3yBaTH PEKOMEH 1alii mo/1o
TEpMiHiB, BU/1iB, 00CSTIB XipypridHUX BTPydYaHb IIPH Hepe-
KPYTI sl€9Ka Ta BEICHHS MAlLliEHTIB Y TMicisionepaniitnoMy
mepioni [8, 9, 10, 11]. [IpoTe 10 CHOTOAHINTHROTO Yacy HE
TIPUAIISIETHCS IOCTATHRO YBAard BIUIUBY MEPEKPYTY s€UKa
y XJIOIMUYMKIB Ha IX IICUXOJOTIYHNHN CTaH, IO € CYTTEBUM
TIPOPAXYHKOM 1 BOXKIIMBUM HAITPSIMOM JIJIsl BUBUCHHSL. AJDKe
TIOPSIZT 3 MUTAHHSAMH XipypriqHOTO JIIKYBaHHS JiTeil 3 T1e-
PEKpPYTOM si€dKa Y HU3KY BaXKJIMBUX IMUTaHb MIOCTAJIA PO-
Onema pealimiTarlii UX Mali€HTiB, OCHOBHUM Ta MaiiKe
€JIMHNAM 3aXO0JIOM SIKO{ € TIPOTE3yBaHHs BTPAUYCHOTO SI€UKa
[12, 13, 14, 15]. YcnimrHe niKyBaHHS JIiTEH 3 mepekpy-
TOM si€YKa BUMAarae HasBHOCTI (haxiBIIiB 3 pi3HUX raiy3ei
3HaHb. XBWJIIOBAHHS, 110 YacTO MPHUCYTHE Yy TAIli€HTIB
3 TIEPEKPYTOM si€dKa Ta y iX OaThKiB, CTOCY€ETHCS MOX-
nuBO1 (PepTHIIBHOCTI, TOMY BipHA JIIKyBaJIbHa TaKTHKA
3 TIOBHOIIHHOIO TICHXOJIOTIYHOIO JIOTIOMOT0I0 Ma€ CyTTEBO
TIOJIETILINTH CTaH TUTHHH 1 SMEHIINTH TTOO0IOBAHHS I1I010
3II0POB’S Ta MOAATBINOTO XUTTS [16, 17]. HasBHICTB Xi-
PYpTiyHOI maTosorii y miAiTKIB cTa€ JOAaTKOBUM IICH-
XOTPaBMYIOUNUM (aKTOPOM, SKHH € JTy’Ke CTPECOBUM IS
JiTel Ta MPU3BOAUTD JI0 3HWKEHHS CAMOOIIHKH, BUKIIN-
Kae (pycTpallito, o MOXKe MPOSBIISATHCS PI3HOMaHI THIMHA
JucyHKIIOHATBHUME peaknismu. [lamienTn BUCIOBIIO-
I0Th CTypOOBAaHICTb 3 ITPUBOAY CBOTO (Di3NYHOTO CTaHy Ta
CTpaxy 3a CBO€ MalOyTHE, sIKe MTOB’s13aHe 3 XipypriuHIM
BTpy4daHHsM. Lli pakropn HeraTMBHO BIUIMBAIOTH Ha AKTHB-
HICTb Y HaIlIEHTIB TUTSUOTO BIKY 3 IEPEKPYTOM sieuka. Taka
CTHI'MaTH3allisl MOXKE TIPU3BECTH 10 TMOBEIIHKOBHX 3MiH,
JieTipecii, TPUBOTH Ta Pi3HUX HEBPO3OIMOIiIOHUX CTaHIB.
XBOpI, IKI CTPXIAIOTH HA XIpYpriuyHy MaToJIOTi0, TOTpe-
OyIOTh TICUXOJIOTIYHOI JOIOMOTH. MEeTOI0 TICHXOIOTIHHOT
KOPEKIii y IIbOMY BHITaJIKy € 3MiHa CTABJICHHS XBOPOTO 10
CBOET XBOPOOH, IO caMOro cede 1 10 CBOro OToucHHs. BoHa
MIOBUHHA I'PYHTYBATHCSl HAcaMIIepe Ha 3HAHHI THITIB 0CO-
OUCTOCTI, 0COOIMBOCTEH, IO CKIIAJTAFOTHCS B MIPOIIECi XBO-
pobH, 0COONCTICHUX BiIHOCHH, III0 OXOILIIOIOTH SIK CaMmy
XBOpOOY, Tax i Bce, 10 3 HEIO OB’ sI3aHO [5].

BpaxyBaHHS TIOpYyIIIEHb TICHXOJIOTTYHOTO CTaHy Marli-
€HTa € HeOOXIHICTIO y XiIpypriuHuX cranioHapax. B ma-
TOTICHXOJIOT1i Y BU3HAYEHH1 HOPMAJILHOTO KUTTS JIFOMHU
JOTPUMYIOTECS TTonoxkeHHss BOO3, BiAMOBIAHO 10 SKOTO
i1 HOPMOIO PO3YMIIOTh HE TUIBKH BiJICYyTHICTH XBOPOO,
ase ¥ crad (pi3MYHOTO, COLIANBHOTO 1 MCUXIYHOTO OJaro-
nonyyus [18].

Mera po6oTH — OIiHKA CTYIIEHS Ta AWHAMIKH IICUXO0-
JIOTIYHOTO CTaHy MAIli€HTIB AUTSIIOTO BIKY 3 MIEPEKPYTOM
sI€YKa Ta TICHXOJIOTIYHA KOPEKIIisl BUSIBJICHUX ITOPYIICHb.

Martepian Ta METOAM JAOCTIDKCHHS. Y JOCIiIKCHHI
TICHXOJIOTIYHOTO CTaHy Opanm y4acts 27 jiteif Bikom 11-16
POKIB, 110 MEPEHECIN XipypridHe BTPyYaHHS 3 IPUBOAY
TIEPEKPYTY sI€UKa Ta MaJIM TICHX0JIOTO-HEBPOJIOTIUHI TTOpY-
IICHHS 3 IPUBOJY MATOJIOT{ Ta MOXITMBUX HACTIKIB. Y 12
JOCIIDKYBaHUX TMAII€HTIB OyIa 3AiHCHEHA OPXCKTOMIS de-
pe3 TECTHUKYIISIPHAI HEKPO3 Ha TIi BaCKYJIAPHOI 00CTPYKIIiT
Ta TECTUKYJIIPHO] imemii. 15 niteit manm micisionepariiHi
YCKIJIATHEHHS 30epeKeHOT0 si€ukKa (OpXIiT, BOIASHKY 000110~
HOK sieuka, remartoriene) [19]. Bei marieHTd mocTymim 10
XipypriuHoro crarioHapy 4epe3 8-12 roauH BijJ modaTtky
3axBoproBaHHs [20].

TIcuxomoriyHuii cTad IiTeH OLIHIOBABCS IIUISIXOM aHa-
T3y OTPUMAaHUX MPH aHKETyBaHHI JaHUX. AHKETyBaHHS
OyI10 TIPOBE/ICHO ITPY BUIHKCIII XBOPOTO 31 CTallioHApy Ta
yepes3 | micsiup micis onepanii Ha TIi TPOBEICHHS TICH-
XOJIOT1YHOT KOPEKIii BUSBICHHUX MTOPYIICHb. AHKeTa Oya
CKJIaJieHa Bi/IMOBIHO /10 peKOMEHaMii 3 ICUXO0/iarHoc-
ik gitedt Ta mipritkiB HITY imeni M. I1. [IparomanoBa
Ta o0y/10BaHa Ha IPUHITHII IICHXOJIOTIi CTaBJIECHHS /10 ca-
Moi XBOpOOH, 10 HABUaHHS, MaiOy THHOTO, OTOYECHHS TOIIO
[21]. diarHOCTHKA THTIIB BITHOCHH J0 XBOPOOH, HEOOXiTHA
JUTSI BUKOPHCTAaHHS AU(epeHIiHOBaHUX ICHXOKOPEKIIIHHIX
Ta peabimiTaliifHuX porpam, MOXKe 3/1iHCHIOBATUCS THM
e HIJISIXOM, SIKUH 3a3BHYail BAKOPHCTOBYETHCS B ME/IHY-
HIil ICUXOJIOTI{ — IIUISIXOM PO3MUTYBaHHS XBOPOTO, CIO-
CTEpEXEHHs 32 HOro TOBEIIHKOI0, 30MpaHHs BiZIOMOCTEH
BiJ PiTHUX 1 OMH3BKUX TOMIO. ONMUTYBAIBHUK JIarHOCTY€
c(hopMOBaHUI1 i/l BINIMBOM XBOPOOM MaTepH BiJIHOCHH
JI0 caMoi XBOpoOH, 10 i1 JIIKyBaHHS, JIKapsiM 1 MEATIepco-
HaJTy, PITHUM 1 OJTU3BKHUM, OTOUIYIOYHM, poOOTI (HaBYaHHI),
CaMOTHOCTI 1 MaOyTHBOTO, & TAKOX JI0 CBOIX BITAJILHUX
(yHK1IIH (CaMOIIOYyTTsI, HACTPIH, COH, aneTHT) [22, 23, 24].

Hamra ankera, MmogugikoBaHa 10 0COOMCTICHOTO OITH-
TyBaJIbHUKA beXTepeBChbKOTo iIHCTUTYTY, Ma€ 7 pO3/IiIIiB Ta
7 TBEpUKEHB, 110 BiI0OpaKAIOTh [yMKY MallieHTa 3 TaTo-
JIOTI€10 SI€YKa, TA BUIVIAA€ HACTYITHUM YHHOM.

I. CAMOIIOUYTTA:

1. 3 Tux mip sIK 5 3aXBOPIB B MEHE Maiike 3aBKIH 110-
TaHe caMOIOYyTTSL.

2. JlypHe caMOIIOUyTTs 51 CTaparoch NepedopoTH.

3. Ilorane caMomo4yTTs 51 CTApalOCh HE TOKA3yBaTH
THIITAM.

4. 51 craparoch TepInisiue EPeHOCUTH OUTh 1 Pi3uuHi
CTPaKIAHHS.

5. Moe€ caMomouyTTs 33JJ0BOJIBHSIE MEHE.

6. 3 THX Tip SIK 5 3aXBOPIB, y MEHE OyBae IoraHe ca-
MOTIOUYTTS 3 MPUCTYNAMH PO3/IPaTOBAHOCTI 1 MOYYTTAM
TIPUTHIYCHHS.

0. JKonne 3 BU3Ha4YeHb MEHI HE MiIXOANTb.

II. HACTPII:

1. Yepes xBopoOy st OyBaro HETEPIUITIUM 1 PO3/IpaATO-
BaHHM.

2. YV MeHe HacTpiil MOTipIIyeTHCS BiJl HEBIEBHEHOCTI
y MaifOyTHBOMY.

3. Y MmeHe OyBaroTh MPUCTYIH PO3IPATOBAHOCTI.

4. Yepes xBopoOy y MEHE 3aB)XKI1 TPHBOXKHHI HACTPIH.

5. Miif moranuit HacTpild 3aJICKUTH BiJ IIOTAHOTO Ca-
MOTIOUYTTSI.

6. Miit HacTpiif 3a10BOJIEHSIE MEHE.

0. JKonmne 3 BU3Ha4YE€Hb MEHI HE MIIXOANTb.

II1. COH:

1. SIkmo MeHe moch TPUBOXKHTD, ST JIOBIO HE MOXKY
3aCHYTH.

2. YV MeHe NMoraHuii i HecloKiitHui coH 1 OyBarOThH
THITIOY1 CHOBHIIHHSL.

3. Houamu y MeHe OyBaloThb IPUCTYITH CTPaxy.

4. Houamu MEHE NepeciTiayoTh JyMKH IIPO MOIO XBO-
poOy.

5. 3 THX mmip 5K 5 3aXBOPIB MEHI CHSATBCS Pi3HI XBOPOOH.

6. Miii cOH 33/10BOJIbHSIE MEHE.

0. JKonne 3 BU3Ha4YeHb MEHI HE MiIXOANTb.
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IV. CTABJIEHHSI 10 XBOPOBU:

1. Mos xBOpoOa MeHe JISKaE.

2. Meni Gaiimysxe 10 31 MHOIO Oy/ie.

3. Be3 KiHIs gyMaro Ipo MOKIIUBI YCKITaJHEHHS Yepes
MOFO XBOPOOY.

4. 51 BBaxkaro, o MosI XBOpoOa HabaraTo Baxkda, HixK
TIPO 1€ KaXKyTh JIiKapi.

5. XBopoba MeHE HE HETIOKOITb.

6. BBaxaro, mo HeOe3MEeUHICTh MO€ET XBOPOOU JTiKapi
TIepeOiTbITYIOT.

0. JKonxe 3 BU3HA4YEHb MEHI HE iIXOANTb.

V. CTABJIEHHS 10 PIAHUX TA BJIIM3bKUX:

1. 51 crapatoch pifHUM Ta OJM3BKUM HE TTOKa3yBaTH
BUIJBITY SIKUH 51 XBOPHH, II00 HE MPUTHIYYBATH iM HaCTpiH.

2. MeHe OXOIUTIOIOTH TyMKH, 1[0 Yepe3 MO0 XBOPOOy
MOiX OJIM3BKHX YEKAIOTh TPY/IHOII Ta Herapasiu.

3. 51 copomittoch CBOET XBOPOOH.

4. Yepes xBopoOy s cTaB TATapeM Ui CBOIX PiHUX.

5. 3m0poBUH BHUTIAN ONU3BKUX BUKIHUKAE Y MCHE
HETIPHSI3Hb.

6. 51 craparoch He TOBOPUTH PO MO0 XBOPOOY.

0. JKonue 3 BU3Ha4YEHb MEHI HE IiIXOANTb.

VI. BIITHOIIEHH 1O HABYAHHSI:

1. XBopoba poOUTH MEHE HE3AATHUM HaBUYATHCS.

2. Moe HaBYaHHSI CTAJIO JUTSI MCHE 30BCIM OaiiTy:KuM.

3. Uepes xBopoOy MEHi cTaslo HE 10 HAaBYaHHSI.

4. 51 crapatoch o0 3a MiclieM HaBYaHHS He 3HAJM 1 He
TOBOPHWJIN TIPO MOIO XBOPOOY.

5. 51 BBaxaro, 10 HE TUBISTINCH HAa XBOPOOY, TOTPIOHO
MIPOJIOBKYBATH HABYAHHS.

6. Moe 310poB’sl HE 3aBakae MCHI HABYATHUCS.

0. XKoxne 3 BU3HAYEHb HE MIIXOIUTh.

VII. BIJHOIIEHHS IO MAMBY THHOI'O:

1. XBopoba poOuTh MO€E MafOyTHE CYyMHHM.

2. He BBaxaro, mo xBopoba MOXke CyTTEBO BijioOpa-
3UTHCS HA MOEMY MaiiOyTHBOMY.

3. Uepes moro XBopoOy s B IMOCTiiiHIN TPHUBO3i 32 CBOE
MaiOyTHE.

4. Meni Gaiimysxe mo Oyze 31 MHOIO B MaliOyTHbOMY.

5. CBoe MaiiOyTHE S LIJTKOM ITOB’SI3YIO 3 YCHiXaMH
B HAaBYAHHI.

6. Ko 51 mymato rmpo cBoe MaiiOyTHE, MEHE OXOILTIOE
CMYTOK Ta JIPaTiBIMBICTh HA IHIINX JTFOICH.

0. JKoxne 3 BU3HAYEHb HE ITIIXOIUTh.

[MamienTy HeoOXiqHO BUOPATH 3 KOKHOTO PO3JLTY HE
OinbIne 3-X TBEPIHKEHB, 1110 3aHOCSATHCS Y TTOIAHUI peecTpa-
HiitHAi OnaHK. 3a KOYKHE CITiBIIAIiHHS BUOPAHOT BiIITOBI I
3 HOPMaTHBHOIO HAPaXOBY€ETHCS OJIMH Oall 32 THM Y1 1HIIINM
THIIOM TICHXIYHOTO pearyBaHHsL. SIKII0 y HOpMaTHBHOMY Tpa-
(baperi BiMiveHA KiJTbKA TUTIIB Ha OHY BiJIIOBib, TO OaTl
HapaxoByIOTHCS 3a BCiMa HUIMH. BHCHOBOK Ipo niepeBaskaro-
YW THTT TICKXIYHOTO pearyBaHHsI Ha 3aXBOPIOBAHHS POOUTHCS
[IJISIXOM MOPIBHSHHS OTPUMAaHMX JIAaHUX JIOCIIIIKYBaHOTO
3 MiHIMaJIbHUMH J1arHOCTHYHUMHM drciaaMu. JliarHocry-
IOTHCS JIMIIE Ti TUITH, SIKi BUSBIISIIOTBCS PIBHUMH YH TIepe-
Ba)KarOYMMHU BIATIOBIIHE MiHIMAJIbHE JIarHOCTUYHE YHCIIO.

VY BIANOBiASIX HA TUTaHHS aHKETH Opajy ydacTh HE
TUTBKM NIPOOTIEpPOBaHi JiTH, ase 1 6aTpku. bes3anepeuno,
0 710 yBaru tpeba npuiMaTtu AyMKy OaThKiB, ajie BOHU
MatoTh OyTH mpoiHpOopMOBaHi PO MPUPOAY 3aXBOPIO-
BaHHSI, HEOOXiTHICT 3pOOJICHOTO XipypriyHOTO BTpyYaHH,
HWOTO 11111, 0OCSIT, HACTIIKY Ta ICPCIICKTUBH JIIKYBaHHS.

[pu npoBeieHHI CTaTHCTUYHOT 00POOKH OTPHMAaHKX J1a-
HUX 13-32 MaJIoi BUOOPKH IM(POBI 1aHi HagaHi B aOCOIIOT-
HUX BEJIMYMHAX (N) Ta MPOLEHTHOMY cHiBBiHOMIEHHI (%).

JlocmipkeHHs cxBajeHO bioeTHUHOIO KOMICi€r 000X
3aKJIa/liB, IO MPUHMAJIH Y4acTh B 1OT0 IIPOBE/ICHHI.

Po6Gota Bukonana B mexax H/IP «Po3poOka HOBHX Me-
TOJIIB JIIKyBaHHS Ta IX OI[IHKA IPH BPOKEHiH Ta HaOyTii
XipypriuHi maroJjorii y giteid» (1ep>kaBHUH peecTpariiHuit
nHomep 0118U003564).

Pezynerarn mocnipkenns Ta ix odrosopenHs. BucHo-
BOK ITPO MepEeBaKAIOUNH THIT ICUXIYHOTO pearyBaHHs JI1-
THHM Ha 3aXBOPIOBAHHS POOUTHCS HAa OCHOBI IMTOPIBHSIHHS
OTPHMAaHUX JJAHUX JIOCIIIPKYyBaHOTO TMAIi€HTA 3 MiHIMAITb-
HUMH JIIaTHOCTUYHUMH YicIaMu. J{iarHOCTYIOThCS JINIIe
Ti THIH, SIKI BUSBIIIIOTBHCS PIBHUMH Y1 MEPEBAKAIOYHMHI
BIZITOBiAHE MIHIMAJIbHE J1arHOCTHYHE YUCIIO.

BianoBizHO 10 METOAMKN MPOBEACHOTO aHKETYBAHHS
JIOCJIIJDKYBAHHX IAIlI€HTIB IHTEpIpeTalis pe3yabTaTiB
MIpY BUITUCIII TTalli€HTa 31 CTallioHapy BHIVISIIAE HACTYII-
HUM YHHOM:

Tvn pearyBaHHs1 Ha 3aXBOPIOBAHHS T M

A H O C A 3 Mn

MiHimanbHe giarHocTu4He Yucrno 4 3

3 3 4 3 3 5 3

lNosHa4yeHHss munis: T— mpueoxHul, M — menaHxonitiHut, A — anamu4Hud, H— HeepacmeHiyHut, O — obeccugHo-
¢obiyHuli, C— ceHcumusHul, 51— e2coueHmpu4yHul, 3 —aHo30eHo3u4HUU, [1— napaHosbHUU.

[Ticas aHamizy OTpUMaHUX TPU aHKETYBAaHHI JaHUX
cepe AOCIKYBaHOI IpyIH AiTei Oy BUSABIICHI 4 TUITH
BimHOIIEHB: TpuBOKHUHK (n— 10; 37,05 %), obcecuBHO-
¢bob6iunmnii (n—9; 33,33 %), HeBpacTeHUYHUH (n — 4;
14,81 %) Ta menauxomiitauii (n—4; 14,81 %).

[Ipu mpusosicromy NCUXOIOTIYHOMY CTaHi JITH Bif-
YyBaJll HECHOKIH CTOCOBHO HECTPHUSTINBOTO Tepediry
3aXBOPIOBAHHS, MOXKJIMBUX yCKJIAHEHb, Hee()eKTUBHOCTI
JIIKYyBaHHs, 3MiHH HACTPOIO, BUMArajiu J0AaTKOBY iH(OP-
Mallilo po XBOPOOy Ta ICHYIO4I METO/M JIIKYBaHHSI, LliKa-
BUJIMCH PE3YJIbTaTaMH aHAJi31B Ta BACHOBKAMHU CYMIKHHUX
crewiasicti. [Ipu aeKTHBHUX po3J1aiaX HACTPOIO OCHO-
BHE MOPYIICHHS MMOJISITAIO B 3MiHI HACTPOIO, YaCTiIe B 01K
NPUTHIYEHHS, 3 TOYYTTSIM TPUBOTH.
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1/3 marieHTiB 3 06cecu6HO-pobIHHUM TATIOM BIIHOIICHD
XBUJIIOBAJIMCh CTOCOBHO MOMKJIMBHX YCKJIJHEHb XBOPOOH,
HEBIaY JIIKYBaHHS, & TAKO)K MOYKJIMBUX HEBIAY B JKUTTI Ta
HaBuaHHI. CHTyalliiiHa ICUXOreHHa PeakKliiis — MallieHT JIi3-
HaBCsl, 1110 B HBOTO € HEOE3IeUHe VISl 3710POB’ S, TIPOIOBIKEHHSI
npodeciifHOT AiSUTLHOCTI a00 ISl KUTTS, 3aXBOPIOBAHHSI.

e IIpu meranxoniinomy HacTPOi Majia MicIe HEBipa
B OJly)KaHHs Ta B €(PEKTUBHICTb JIIKyBaHHs, JICTIPECUBHI
BHCJIOBJIIOBAHHS, TECUMICTHUHUHN MOTJISA HA BCE JIOB-
KoJ1a. ACTCHO-IOXOHIPUYHHUI CHHIPOM — IIPU acTeHI3a-
il 3’SIBJISIETBCS CTIHKE MEPEKOHAHHS Y HEBUJIIKOBAHOCTI
3aXBOPIOBAHHS 1 OE3HAMIHHOCTI CBOTO CTaHy. XBOPHIi 3a-
IMOJTIOETHCS Y CBOKO XBOPOOY, TBEP/IO BIICBHEHUH Y TOMY,
1110 CUMITTOMH 3arpOXKYIOTh HOTO KHUTTIO.
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e Hegposu 1ipn HeBpaCTEHUYHOMY THITY BiIHOIICHb —
1€ MTOPYIIECHHS HEPBOBOI AiSIIBHOCTI Ta HEHpPOBEreTaTHB-
HUX (YHKIH, 1110 PO3BUBAIOTHCS MEPEBAYKHO B EMOLIHHIH
cepi, ImiJ] BILTMBOM IICUXIYHUX TPaBM a00 eMOIIIHHOTO Ha-
NIpy>XeHHs. XapaKTepHi rpyny KJIIHIYHOT CHMIITOMATHKH:
po3J1a i CaMOKOHTPOIIO (IUCKOM(OPT, TOJIOBHUH O1J1b,
3HW)KEHHS TIPale3AaTHOCTI, MiJBHUIIIEHa BTOMJIIOBAHICTB);
eMOIIi}HI po3na gy (JJaOLIbHICTh HACTPOIO, CXWIIBHICTH J10
CTpaxiB i T000I0BaHb, CXHJIBHICTD JI0 AENPECUBHUX peaK-
1ii); po3naan eheKTOPHO-BOILOBOI ChepH (ITOpyIISHHS
areTHTy, HeI0OCTaTHI KOHTPOJIb 32 IMOBEAIHKOIO).

OCHOBOIO BiTHOBHOTO IiCIISIONEPALIHHOTO JIIKyBaHHS
Ta peadimiTaliiiHNX 3aX0/iB y JiTEH 3 MaTOJIOTIEIO seUKa
Mae OyTH palioHaJIbHA IICUXOTEpallis, 10 HallpaBiIeHa Ha
PO3’sICHEHHSI 0COOIMBOCTEH ITiCIIsIoNepanifHoro nepioxny,
rocialyieHHsT HaB SI3IMBUX CyMHIBIB 3 PUBOJY BJIACHOT
HEIOBHOLIIHHOCTI Ta IMiABUIEHHS MEIUKO-COIiaIbHOT
aganramii [25].

PealiniTamiiiHi 3aX0au ISl ICUXOJIOTIYHOT KOPEKIIii
BUSIBIICHHX NOpYIIEeHb Oynu mpoBeneHi y Beix 27 (100 %)
TMAIIEHTIB. 3aCTOCOBYBAJIHCH:

1. PamioHanbHa nicuxorepartist —3MiHa HCHXOJIOTIYHOT
YCTAHOBKHM CTOCOBHO HAasIBHOTO PO3JIajy Ta KOPEKIis Mo-
MUJIOK Y TOIVIsIJIaX XBOPOTO LIISIXOM PallioHaJIbHUX TIepe-
KOHaHb.

2. InauBinyanbHO-OpiEHTOBaHA IICUXOTEPAITisi — CIIpsi-
MOBaHa Ha JIOCSATHEHHS Y XBOPOTO YCBIJIOMJICHHSI IIPUYHHHO-
HACJIIJIKOBOTO 3B’s13Ky MDK HOTO CTaHOM Ta IIPOIIECOM BH-
JTy>KaHHSI, JIOTTYHE NTepeKOHaHHs XBOPOTO Ta HAaBYaHHS T1a-
Li€EHTA NMPABUIILHOMY MHUCIICHHIO, BUPOOJICHHS Y XBOPOTO
aJICKBAaTHOTO CTaBJICHHSI 10 XBOPOOH.

3. IlinTpumyroda ncuxoTeparisi — Bi/IHOBJICHHS Ha-
CTPOIO 1 BUPOOJICHHS BIICBHEHOCTI y BiJICYTHOCTI cep-
HO3HUX TPOOIIEM, PO3YMIHHS 3BOPOTHOCTI XBOPOOINBOTO
CTaHy.

4. CucremHa cimMeiiHa ICHXOTepallis IoJIsIrae y CHCTeM-
HOMY IT1IXOJTi ICHXOJIOTI4HI TIPOOIEMH TUTHHH, SIK CHMITTO-
MoM cimeliHoi cucteMu. OCHOBHHM IPHHIMIIOM CIMEHHOT
TICUXOTepartii € Te, 10 MOPYLICHHS B3aEMOCTOCYHKIB Ta
IHIUBITyaIbHI IPOOJIEMH WICHIB CiM’{ € He IEPCOHATBHOKO
IIPOBUHOIO KOTOCh, @ PE3YJIBTATOM IOPYIIEHHS B3a€EMOCTO-

NMiTepatypa:

CYHKIB ciMeiHoi cuctemu. CiMeliHa Tepartist Moxe OyTH Ko-
pricHa B Oy/1b-sIKH ciMelHIH cuTyartil, sika BUKINKAE CTPeC,
rope, THiB a00 KOHQITIKT. [le MoXe TOoImoMOrTH TUTHHI Ta
YJIeHaM CiM’T Kpallle 3pO3yMITH OJTUH OJHOTO 1 HAaBYUTHCS
CTIPABIISITHCS 3 TPYAHOIIAMHU Pa3oM.

[Ticns XipypriuHoro BTpydYaHHs, IPOTSITOM MEPIIOTO
MicsIs MicsonepanifHoro nepioy HeBpOTHYHI 3MiHU
TICUXIKY TPOUTIDTH Y BCIX AiTei. CIIOCTEPEIKCHHS LTFOCTPY-
I0Th JOCTATHBO IIMPOKI aJJANTHUBHI Ta KOMIICHCATOPHI MOX-
JMBOCTI OpPTaHi3My JTUTHHH — CTYIiHb KJIIHIYHUX IPOSBIB
TICHXOTIATOJIOTYHHUX CTaHIB MPSIMO MPOMOPIiiiHa BUIY Ta
o0csTry XipypriYHOTO BTpy4YaHHS Ta HOro eeKTUBHOCTI,
aJDKe CUTYAIlIiHI peaKIlii Ta ICHXOTCHHI TPUBOXKHI CTaHU
TIPOXO/ATH TMICHS YCHINTHOTO BHJIIKYBAaHHSI OCHOBHOTO 3a-
XBOPIOBaHHS Ta BUPIIICHHS MPOOJIEMH Ha TIIi IIPOBEICHHS
TICHXOJIOT1YHOT KOPEKIIii HOPyIICHb.

BucHoBku

1. BmuiuB nepekpyTy si€dka Ha MCHXOJOTIYHHUE CTaH
NALi€HTIB AUTSIYOTO BIKY € 3HAYHUM, 110 MAE CTATH BaXK-
JIMBUM YMHHHUKOM Y BHOODI JIiIKyBaJbHOT TAKTHKH.

2. TlcuxosoriuyHuii CTaH AUTHHH 3 IEPEKPYTOM sI€UKA
3HAYHOIO MIPOIO BILIMBAE HA MEPEOir Mmicisonepariinoro
Mepioay Ta MPOLEC BHUIYKAHHS.

3. CBoeuacHe e(peKTUBHE XipypriuHe BTpy4aHHs
3 PUBOJLY MATOJIOTI] si€YKa y NITEH yCyBae He TUIbKU HU3KY
MOXXJIMBUX YCKJIaJHEHb, aJie 1 BIUIMB MATOJIOTI] Ha IICHXO0-
JIOT1YHUH CTaH Nali€HTa.

4. MynpTUIMCUHUILIIHAPHA A0IIOMOTa MpHU INepe-
KPYTI si€YKa Ma€ BiAMOBIATH BCIM MPHUHIIUIIAM TAI[i€HT-
OpIEHTOBAHOI MOJIENI Ta 30CePEKyBaTHCh Ha 1HANBIyalb-
HHX IIOTPe0ax MarieHTa, OCOONMMBOCTX KIHIYHUX ITiIXOIIB
Ta (akTopiB pu3KKy. Llei miaxin TAKoXK BKIFOUAE yPaXyBaHHS
JKUTTEBUX OOCTABUH, 3TyUEeHHS MALli€HTA 10 MPUAHSTTS KJTi-
HIYHUX PIlICHb, HATAHHS 00 €KTHBHOI IH(OPMALIi MaIieHTy
Ta POJIMHI IIPO JIOCTYIHI TepaneBTU4HI BapiaHTH, 3a0e3me-
YEHHS MEIMYHOT Ta peadilIiTalliiiHOT IOTIOMOT .
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ASSESSMENT OF THE PSYCHOLOGICAL STATE OF PATIENTS OF CHILDHOOD AGE WITH TESTICULAR
TORSION AND PSYCHOLOGICAL CORRECTION OF ITS DISORDERS

O. Gorbatyuk', M. Veselyi', Y. Zbrozhyk®

Shupyk national university of health of Ukraine’,
State institution «Institute of Pediatrics, Obstetrics and Gynecology named after academician O. M. Lukyanova
of the National Academy of Medical Sciences of Ukraine»*
(Kyiv, Ukraine)

Summary.

The issue of objective assessment of a patient’s condition with testicular torsion, who has been admitted to an urgent clinic, is
becoming increasingly relevant.

The aim of the study is to assess the degree and dynamics of psychological condition of pediatric patients with testicular torsion
and psychological correction of identified disorders.

Materials and methods. The study of psychological state included 27 children aged 11-16 years, who underwent surgery for
testicular torsion and had psycho-neurological disorders related to the pathology and possible consequences. The psychological state
of the children was evaluated by analyzing the data obtained during the questionnaire. The questionnaire was administered after the
patient’s discharge from the hospital and one month after the operation, during the psychological correction of the identified disorders.
The questionnaire diagnoses the formed pattern of attitudes towards the disease itself, its treatment, doctors and medical staff, family
and close people, the environment, work (education), loneliness and the future, as well as towards vital functions such as well-being,
mood, sleep and appetite. The questionnaire, modified into a personal survey based on the Bekhterev Institute, consists of 7 sections
and 7 statements that reflect the patient’s opinion regarding testicular pathology.

Results. After analyzing the data obtained from the questionnaire, four types of attitudes were identified in the group of children
studied. Anxious: This type of attitude was observed in 10 participants, representing 37.05 % of the group (n = 10). Obsessive-phobic: This
type of attitude was found in 9 participants, representing 33.33 % of the group (n =9). Neurasthenic: A total of 4 participants exhibited
this type of attitude, representing 14.81 % of the group (n = 4). Melancholic: This type of attitude was observed in 4 participants, also
representing 14.81 % of the group (n = 4).

The basis of postoperative treatment and rehabilitation of children with testicular pathology should be rational psychotherapy aimed
at explaining the peculiarities of the postoperative period, removing obsessive doubts about one’s own inadequacy, and improving
medical-social adaptation. After surgery, in the first month of postoperative period, along with psychological correction, neurotic changes
in mental state disappear in all children.

Conclusions

1. The impact of testicular torsion on the psychological state of pediatric patients is significant, which should become an important
factor in choosing the treatment strategy.
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2. The psychological state of a child with testicular torsion significantly influences the course of the postoperative period and the

reécovery process.

3. Timely and effective surgical intervention for testicular pathology in children not only eliminates a range of possible complications
but also mitigates the impact of the pathology on the patient’s psychological state.

4. Multidisciplinary assistance in the case of testicular torsion should adhere to all the principles of a patient-centered model and
focus on the patient’s individual needs, the specifics of clinical approaches, and risk factors. This approach also involves considering
life circumstances, involving the patient in clinical decision-making, providing objective information to the patient and their family
about available therapeutic options, and ensuring medical and rehabilitation support.

Key words: Testicular Torsion; Children; Psychological Disorders; Correction.
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(m. YepHniBui, Ykpaina)
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Pe3rome

OOHi€r0 3 OCHOBHUX NPUHUH CMEPMHOCI Y OTmell € O0POAHCHbO-mMpancnopmua mpaema. B Ykpaini maxa npobnema € documa
20CMPOIO BHACTIOOK IHPPACMPYKIMYPHUX A COYIATLHO-EKOHOMIUHUX PAKMOPIB, a 3 NOYAMKOM NHOBHOMACUMAOHO20 POCIIICLKO20
emopeHenHs Ha mepumopiro Ykpainu 3 aromozo 2022 poky ya npobiema we Oinvuie 3a20Cmpunacs.

Mema oocnioxncenns. Busnauumu ma oyiHumu KiiHIiKO-enioemiono2iuny Xapakmepucmury 00pPOACHbO-MPAHCHOPMHOT
mpaemu (TT) y dimetl 5k MEOUKO-CAHIMAPHO20 HACTIOKY HAO38UYALIHOT cumyayii.

Mamepian i memoou 0ocnioicerHs. [[0CiONHCeHHsL 2DYHMYIOMbCS HA BUSYEHHI MA PEempOoCneKmueHoMy ananizi 259 eunaokis
00POACHLO-MPAHCHOPMHOT MPaAMU Y Oimell, WO CKIAN0 MACU8 00CNiOdceH Hs. DopMy8anHs MACUEY NPOBOOUNOC MEMOOOM
be3360pomHboi pandomizayii 3 1671 nocmpasicoanux yHaciiook 00posichbo-mpancnopmuux npueoo (ATI), sxi ompumanu JJTT
6 cinbewkitl ma micokii micyesocmi y 2018-2019 pokax. Pandomizayis eiobyesanacs 3a o3Hakor ouma4ozo eiky 0-18 poxis.
Tumoma saza oumsiuoi JJTT cmanosuna 15,50 % 3aeanvrnoeo macusy nocmpasicoanux ynacaioox JJTI1.

Obcse macugy 00CHiONHCeHHs nepesuye HeoOXIOHUL ma 00CmMammitl 8i0N08IOHO 00 3AKOHY GeluKux uuceir. Memooamu
auanizy Oyiu napamempuini, HenapamempuiHi Menmoou CmamucmuyHo20 aHaizy, GpakmepHull ananiz, 3aKoHu PopmanbHoi
N02IKU. AHANI3 NPOBOOUBCS 3a OONOMO20K) KOMN TOmMepHUX mexHono02ii y cucmemi Statistica.

Jane docniodicentst npoeoeHo 6 pamKkax 6UKOHAHHs oucepmayiunoi pobomu na memy «/oposxcHvbo-mpancnopmua mpagma
(KNiHIKO-eni0emiono2iuna, KiiHiKo-HO30102IUHA XapaKmepucmuKa, KIiHiuHi ocoonusocmi nepebicy mpasmamuiHo2o npoyecy,
NPUHYUNU HAOAHHSL MEOUYHOT DONOMORLL)», 3ameepodicenol Ha Bueniil padi /I3 « Vkpaincokull HayKo8o-npakmuyHuil YyeHmp ekcmpeHor
MeduuHoi donomocu ma meouyuru kamacmpog MO3 Vipainuy (npomoxon 3acioanus Buenoi paou Ne 6 6io 15 epyorns 2020 poky)
3 dompumanHam ymoe I enbcincokol Oekaapayii ma cxeéaneHo komiciero 3 bioemuxu JI3 « Vkpaincvruil Hayko8o-npakmuyHuil yeHmp
excmpeHoi meduuHoi donomocu ma meduyuru kamacmpod MO3 Yrpainuy (npomokon Ne 10 6io 08 epyownsa 2020 poky).

Pesynomamu 0ocnioscenns. B pesynvmami 00ciodicents 6CmMano61eHo, Wo 6 3a2albHOMY MACUBL Nepesaxdcarms 0coou
wonoeivoi cmami (xnonuuxu) — 52,33 %, a disuam — 47,67 %. V 3acanenomy macusi ye ckaadae 12,79 %. V macusi mux, xmo
3aeUHY8, 3a NUMOMOIO 6842010 nepesadcaroms xionuuku — 81,82 %, a y macusi mux, xmo sudicus — disuama (52,00 %). ¥V macusi
xnonuuxie remanvHicms cmanosums 20,00 %, a y dieuamox — 4,88 %, mobmo y X10n4uKie pusuK 3a2UHymu y 00pO*CHbO-
mpancnopmuiti npueodi y 4 pasu euwuil, Hixc y Olg4amox. Y 3a2anbHoMy MACU8i 00CIIONCEHHsL 30 BIKOBOI 03HAKON HAUOLIbULY
numomy eazy maroms oimu gikom 6-18 pokie (wxineHuti nepioo) — 89,19 %, na opyeomy micyi—dimu ikom 3-6 poxie (00OwKinbHuLl
nepioo), 9,27 %, a naiimenwia numoma eaza—y oimeti gixom 0-3 poxu (1,54 %). Hausuwja nemansuicmo 3aghikcosana y 6ikosiil cpyni
0-3 poxu— 25,00 %, natimenwia —y eikogiti epyni 3-6 poxie, 12,50 %. 3a osnaxor yuacmi 6 pyci 6 3a2aibHOMY MACUsi HaubiIbUA
nUMoMa 8aza NOCMpPadicOaUx dimeil NPUNAAAE HA NACAICUPIE HOMUPUKOTICHO20 mpancnopmy—46,51 %, na opyeomy micyi— dimu-
niwoxoou 3 noxkazuuxkom 37,21 %, Hatimenwy numomy 6acy maoms 800ii ma nacaxcupu 080KonicHozo mpauncnopmy — 16,28 %.
Y macuei nomepnux 6invuie nonosunu 3atmaroms niwoxoou— 54,55 %. Jlemanvnicme y macusi 600iig ma nacaxicupie 080KOIICHO2O
mpancnopmy cmanosums 7,14 %, y nacaxcupie uomupuxonicnoeo mpancnopmy — 10,00 %, a natisuwa —y niwoxoois, 18,75 %.

Bucnoeku. [loposichbo-mpancnopmua mpasma y Oimeil Mae nesHi KIiHIKO-enioeMiono2iuHi Xapakmepucmuxy, uwo noiseaions
6 2EHOEPHUX I BIKOBUX 0COOIUBOCMAX Ma yuacmi 6 pyci. Y macugi nocmpasicoanux nepesasicaioms xnonduku — 52,33 %, éoonouac
6CMAHOBIEHO CYMMEBULL BNIUG 2CHOEPHOT O3HAKU HA PE3YTIbMAm nepedicy mpasmamuiHo20 npoyecy, RpU4omy Oieuama Maroms Outuuil
wanc Ha sudicueants. Bixosa osnara mae cymmesuii 6nnus, Ak na eunuxknenns 17T, max i na pe3yimam nepebicy mpasmamuiHo2o
npoyecy. Hauibinouty numomy azy ceped mpasmosarux maioms oimu 6-18 poxie—89,19 %. Haiibinowa riemanvhicms cnocmepicaensbcsi
y eixositi epyni 0-3 poxu — 25,00 %. Yuacmo 6 pyci y oimeti mae cunvbHuil 6naus, K Ha YOPMYBAHHSA MACUBY NOCIMPANCOANUX, MAK
i Ha pe3yrbmam nepebicy mpasmamuuno2o npoyecy. Hatloinvuiy numomy 6azy mMaions nacajicupi YomupuKkoricHo20 mpaHCnopnty —
46,51 % ma niwoxoou— 37,21 %. Hatlbineuia riemanvuicms cnocmepieaemucsi y niutoxooie — 18,75 %.

Knrouoei cnosa: doposcnvo-mpancnopmua npuzoda; 0oposcnvo-mpancnopmna mpasma, Oimu, Kiiniko-enioemionoziyna
Xapakxmepucmuxa, Ha036uUdalHa CUMyayis.

Bctyn

JlopOXXHBO-TPAaHCIIOPTHA TPABMA € OIHIEIO 3 OCHOBHUX
TIPUYUH CMEPTHOCTI Cepel] HaceJIeHHs IIPale31aTHOrO BIKy
[1-5], a y miTeli € onHi€rO i3 MPOBIIHUX NMPUYUH CMEPTIi
i Iociae mepie Micue cepel NPUYNH HACHIBHHIIb-
koi cmepri [6-10]. B Ykpaini Taka npobiema € 10CUTh
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TOCTPOIO BHACTIZIOK iHPPACTPYKTYPHUX Ta COIIaIbHO-
SKOHOMIYHUX MTPUYMHHUX (DAKTOPIB.

Posmisinatoun npoGiemMy AUTSA40T JOPOKHBO-TPaH-
CIIOPTHOT TPaBMH, BaPTO MaTH Ha yBa3i, 10 JOPOKHBO-
tpancnoptHi npuronu ([TII) B Ykpaini BinmoBigHO 10
YHHHOTO 3aKOHOJIABCTBA BiTHOCSTHCS JI0 HAI3BHYAHHHX
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CHTYalliif TEXHOTEeHHOTO Xapakrepy 1 .1.6 crarri 2 Koxekcy
IUBLUTHHOTO 3axXHCTy YKpainum [11].

Takox HEOOX1HO 3ayBaXKUTH, ITI0 B OCTAHHE JIECSATH-
JITTSI TOPOKHBO-TPAHCIIOPTHOT TPABMH Y JIITEH SIK MEIUKO-
COIIAJIBHOTO HACJIIIKY HaA3BHYaliHOT CUTYyallii IPaKTHIHO
He po3niaanocs [12-15]. OcobmmBO BayKIIMBUMH HEOCITI-
JOKEHUMH acTeKTaMu J1aHOT MPOOJIEMH € CTPYKTYpa, 00csr
ypaXkKeHHSI, Ta KJIIHIKO-HO30JIOT19HA CTPYKTYpa, a TaKOoK
BIUIMB KJTIHIKO-€ITiIEMIOIOTYHHX,, KJIIHIKO-aHATOMIYHHUX Ta
O3HAKH yJacTi B pyCi Ha XapakTep Ta pe3yabraT rmepeodiry
TPaBMaTHYHOTO IMPOIIECY B MOCTPAXKIAINX JiTeil BHACII-
nox JITIT [16-20].

Bumiesasnauene He 103Boisie c(hOpMyBaTH CydacHi
KITIIHIYHI MapIIpyTH Ta MPOTOKOIN HaJAHHS MEAWYHOI 10-
MTOMOTH TIOCTPAXKIaIuM iTssM BHaciigok JTIL.

Mera i 3aBaaHHA AocniaAXeHHs — BU3HAYUTH Ta OLli-
HHTH KJIiHIKO-eTTieMionoriuny xapakrepuctuky A TT1y mireid,
SIK MEJTUKO-CaHITapHOTO HACII/IKY Ha3BUYaifHOI CHTYaIlil.

MaTepian Ta meToau gocnigXeHHs

Jlane nOCHiJUKEHHS TPYHTY€ETHCS HAa BUBYCHHI Ta
peTpocCIeKTUBHOMY aHami3i 259 BUMAgKiB JOPOKHBO-
tpancnoprHoi TpaBmu (ATT) y nitelr UepHiBenpkoi Ta
KuiBcbkol obniacTeid, mo ckiiaino MacuB BuBueHH:S. Dop-
MYBaHHSI MacHUBY BHBYEHHSI IIPOBOIMIIOCS METOIOM Oe3-
3BOPOTHROI paHmoMisamii 3 MacuBy 1671 mocTpaxmamimx
ynaciigok JATTL, siki orpumanu J{TT B 3MitnaHoMy Macusi
clbebkoi Ta Micbkoi MictieBocti y 2018-2019 poxkax. Pan-
JoMi3arlis BimOyBamacs 3a 03HAKOK JAUTAYOTrO Biky 0-18
pokiB. Takum gmHOM, TuToMa Bara autsdoi TT ckiama
15,50 % 3arajibHOro MacHBY MOCTPAXKJAINUX YHACIHIIOK
JATII. OGcsr MacuBy JOCIIIKEHHS TIEPEBUILYE HEOOX1]1-
HUH Ta JOCTAaTHIN BiAMOBIIHO 710 3aKOHY BEJIMKUX YUCEI.

Bynmo BuBYEHO Ta mpoaHasli30BaHO OCHOBHI KITiHIKO-
€M1/IeMIOJIOTr14HI XapaKTepUCTUKU: CTaTh, BIK Ta y4acTb
y Pyci HOCTpaXXKJaMX JTUTSIOTO BiKY.

Y maHomy mociipkeHHi Oynia 3acTOCOBaHa BikoBa Jude-
pentiais 0-3 poku (epe-IomKUTEHIHN repion), 3-6 poKiB

(momKibHM TIepiox) Ta 6-18 pokiB (MIKUTEHUH 1Tepiox), 1o
BIJITIOBI A€ COMIANBHIA QyHKIIIT )KUTTEMISLIBEHOCTI Ta € Haii-
O1TBII ONTUMATEHOIO TSI TAHOTO JTOCITIKEHHSI.

Juist 3a0e3neueHAs KITIHIYHOT CIIPSIMOBAHOCTI eITiieMi-
OJIOTTYHOTO JIOCTI/KEHHsI OyJI0 BUBYEHO BIUIMB €IijieMi-
OJIOTIYHMX O3HAK Ha PE3yJbTaT Mepediry TpaBMaTHuHOTO
nporecy B noctpaxaanux. [IpoBonuscs anami3 y pesyis-
TaTUBHMX IPyIax — THX, 10 BHXKWIIM, Ta 3arHOJINX.

Metonamu anainizy Oy mapaMeTpUy4Hi, HerapaMe-
TPHUYHI METOJIM CTATUCTUYHOTO aHai3y, (PpaKkTepHUI aHa-
T3, 3aKOHU (POPMAITBHOT JIOTIKH. AHAIII3 IPOBOIUBCS 3a JI0-
ITOMOTOFO KOMIT FOTEPHHUX TEXHOJIOT1H B crcTeMi Statistica.

Jlane nociipkeHHS TPOBE/ICHO B paMKaX BUKOHAHHS
JCepTaliifHoi podoTH Ha TeMy «J]0pOoXHBO-TpaHCTIOPTHA
TpaBMa (KJIIHIKO-€TIiZIeMioJIoTi9Ha, KJIIHIKO-HO30JI0T19Ha
XapaKTepUCTHKA, KIIHIYHI 0COONMMBOCTI Hepebdiry Tpas-
MaTHYHOTO MTPOIIECY, NPUHIUITN HaJaHHSI MEANIHOT JIOTO-
MOTH)», 3aTBepkeHoi Ha Bueniit pani 13 «YkpaiHcbknit
HAyKOBO-TIPAaKTHYHHUH LEHTP €KCTPEHOI MEAMYHOT A0TO-
MOTH Ta MeuIuHY Kartactpod MO3 Ykpainm» (IpoTokosn
3acimanHs Buenoi paan Ne 6 Bin 15 rpyaas 2020 poky)
3 IOTPUMaHHIM yMOB | enbciHCBhKOT Aekapaii Ta cxBa-
JeHo KoMiciero 3 O6ioetuku 3 «YkpaiHChKHI HayKOBO-
MPaKTUYHAN EHTP €KCTPEHOI MeNYHOI TOMIOMOTH Ta
Meanuuan karactpod MO3 Yipainuy (mpotokon Ne 10
Big 08 rpyans 2020 poky).

Pe3ynsTaTy gocnigkeHHA Ta ix 06roBopeHHs

BaxinBoo XapakTepuCTHKOIO OyJb-5IKOTO 3aXBOPIO-
BaHHs a00 TPaBMHU € KJIIHIKO-CIIiICMI0JI0TYHA XapaKTepHC-
THKa. JIOpOXKHBO-TPAHCIIOPTHA TPABMa HE € BUKITIOUSHHSIM.

OnHi€r0 3 BOYKIIMBUX KITIHIKO-€IT1IEMIOJIOTTYHUX XapakK-
TEPUCTHUK € CTaTh NOCTPAXKIAIOTO.

3 meToro Bepuikallii BIUIMBY cTaTeBOi 03HAKU Ha pe-
3yJbTaT Hepediry TpaBMaTHYHOTO HPOILECY Y MITEH, SKi
orpumanu tpaBmy BHaciainok J{TII, npoBeneno anamnis
PO3MO/ILTY MaCHBY ITOCTPAXK/IAIUX 32 MU O3HaKaMu. Pe-
3yJIBTAaTH TAKOTO aHali3y HaBeJeHO B Tadiui 1.

Tabnuus 1
AHani3 posnoainy macuBy BMBYEHHS 32 O3HAKOKO CTaTi B pe3ynbTaTUBHUX rpynax
. Pesynbrat nepebiry TpasmaTMqurg npowecy SaranbHIA MACHE
Cratb Ti, LLIO BMXUMNA Ti, LLIO NoMepnu

% * %** paHr % * %** paHr % paHr
Xron4yukm 80,00 48,00 2 20,00 81,82 1 52,33 1
[HiBuata 95,12 52,00 1 4,88 18,18 2 47,67 2
3aranom 87,21 100,00 12,79 100,0 100,0
lMpumimku:

*p03r10din macusy nocmpaxadarnux 3a pe3yribmamom rnepebizy mpagMamu4yHo20 Mpouecy;

** po3nodin macusy nocmpaxoanux y cmamesit epyrii.

B pesynbrari anasizy gaHux Ta0muii 1 BcTaHOBJIEHO, 1110
B 3araJlbHOMY MacCHUBI JOCJIKCHHS MIEPEBaXKAIOTh 0COOU
4oJoBivOi ctati — 52,33 %, mo Ha 4,66 % B aOCOIIOTHOMY
3HAYEHHI IHTEHCHUBHOIO ITOKA3HKKa, a00 Ha 9,78 % Oliblie
MAacCHBY J[iBUaTOK. Takox 3BepTae Ha ceOe yBary HEBiaAIO-
BiJIHICTh PAHTOBHX MICI[b Y MAaCHBI THX, XTO 3arHHYJIH, 3a-
rajlbHOMY MacCHBY Ta MAaCHUBY MOCTPAXKIAIHX, SIKI TTOMEPIIH.

VY pe3ynbTaTuBHIN TPyl 3 MO3UTHBHUM PE3yJIBTATOM
nepediry TpaBMaTUYHOIO MPOIIECY Ha MEPIIOMY PAaHIO-

BoMy Micii € niBuata — 52,00 %, a y MacuBi mocTpaxia-
JIMX 3 HETaTUBHHUM IepeOiroM TpaBMaTUYHOTO MPOIECY —
xJiorrunku (81,82 %).

B 3aranpHOMY MacHBi MOCTPaKIAINX JIITEH JICTAIIBHICTD
cTaHOBUTH 12,79 %. Y MacuBi XJIOIYHKKIB JIETAILHICTE CTa-
HOoBUTH 20,00 %, 1m0 Ha 7,21 % B aOCONFOTHOMY 3HAYCHHI
IHTEHCHBHOTO MMOKa3HUKa, a00 Ha 56,37 % Oinblie 3a 1mo-
Ka3HUK 0a30BOrO piBHS. Y JiBYAT JICTAIBHICTH CTAHOBUTH
4,88 %, mo Ha 7,91 % B aOCOIFOTHOMY 3HAUCHHI IHTCHCHB-
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HOTO TIOKa3HKKa, a00 61,85 % MeHIIIe 3a MOKa3HUK 0a30BOT0
piBHA. TakuM 9UHOM, O3HAKA CTATTi Ma€ CyTTEBHI BILIHAB
Ha XapakKTep Ta pe3yabTar mepediry TpaBMaTHIHOTO TIPO-
[ecy B JiTeH 3 TOPOKHBO-TPAHCIIOPTHOIO TPABMOIO, IIPO
10 30KpeMa CBITYHTH Te, IO JeTaIbHICTh yHacHinoK JTT
Y XJIOITYHUKIB Yy 4,1 pa3u MepeBHIIyE TaKy y JTIBYAT.
BpaxoByrouu BUIIcHaBEICHI MaHi, MOXHA AiHTH
BHCHOBKY, II[0 XJIOMMYHUKH 3HAYHO YACTIIIC OTPUMYIOTh
JMOPOXHBO-TPAHCIIOPTHY TPABMY 3a JiBYAT — I MOSIC-
HIOETHCS O1IBIIOI0 (Di3NYHOIO0 AKTHUBHICTIO XJIOMYHKIB Ta

3HAYHO OUTBIIOI0 pealizallielo CHHAPOMY IICUX0]i3iono-
rivaoi ge3amanrartii.

[HIII010 BaXKITMBOIO 03HAKOIO KIIIHIKO-€EII11EMIOJIOTTYHOT
XapaKTEePUCTHKH € BiK moctpaxanoro. s Bepudikarii
BikoBoi cTpykTypu I TT Ta BIIHBY O3HAKH BiKY Ha PE3yilb-
TaT mepediry TpaBMaTUYHOTO MPOIeCy HaMu OYII0o Mpo-
BEJICHO aHaJIi3 PO3IOALTY MACUBY IMOCTPAKIATUX JTiTeH
3a 03HAKOIO BiKy B pE3yJIBTAaTUBHUX TPyIIaxX 3a mepedirom
TPaBMAaTHYHOTO TPOIECY, Pe3yIbTaTH SKOTO HABEICHO
B TaOIMIL 2.

Tabnuusa 2

AHani3 po3nopginy macuBy BMBYEHHS 3a O3HAKOLO BiKy B pe3yrnbTaTUBHUX rpynax Ta 3aranbHOMYy MacuBi

. . PesyneraTt nepebiry T:)aBMaTI/ILIH.OFO npouecy BaranbHUil MACHE

Bik Ti, LLIO BVDKUIN Ti, LLIO NOMeprnn

% * %** paHr % * %** paHr % paHr
0-3 (nepepn AOLUKINbHWUIA) 75,00 1,34 3 25,00 2,94 3 1,54 3
3-6 (QOLLKINbHWUI BiK) 87,50 9,33 2 12,50 8,82 2 9,27 2
6-18 (LUKINbHWUI BiK) 87,01 89,33 1 12,99 88,24 1 89,19 1
3aranom - 100,0 - - 100,0 - 100,0 -

lMpumimku:

* po3nodin macusy nocmpaxdasnux 3a pesynibmamom repebicy mpasmamu4yHO20 Npouecy;

** po3nodin macusy rnocmpaxaoanux y eikositi 2pyrii.

[Ipu panroBomy aHami3i JaHuX TabMUIl 2 criocrepira-
€TBHCS BiATIOBIZHICT PAHTOBHX MICIIb y 3araIbHOMY MaCHBI
Ta y MacuBax 3a pe3yJbTaToM mepediry TpaBMaTudHOro
mporecy. KpiM Toro, moka3HHUKH 3a TUTOMOIO Baroro Biji-
PI3HSIOTHCSI HE3HAYHOIO MIpOIO.

VY 3araibHOMY MacHBI JOCHTIDKESHHS Ha TIEPIIOMY PaH-
TOBOMY MICIIi € IiTH IIKUILHOTO BiKy — 89,19 %, Ha npyromy
paHroBoMy MICIi — AiTH JOWIKIIBHOTO BiKY (3-6 pOKiB),
9,27 %, a HaliMEHIIy TNTOMY Bary CTaHOBJISTB JiTH ITEpe-
JOIIKLIBHOTO BIKYy — 1,54 %. KoedirieHT criiBBiiHOIICHHS
MOKA3HKUKIB MAKCUMAJILHOTO JI0 MiHIMAJIbHOTO CTAHOBHTH
57,92, o CBIAYUTH MPO JOCUTH BUCOKY TUCHIIAIIIIO PO3-
TTOLTY MacUBY IMTOCTPAXKIAUX HITCH Y 3aralbHOMY MAaCHBI.

Y MacuBi THX, XTO BH)KUB, Ha MEPIIOMY PAHTOBOMY
MICIIi TAKOX € JIITH IMIKUTLHOTO BiKY (6-18 pokiB), 89,33 %,
mo Ha 0,14 % B aGcomoTHOMY 3HaU€HHI IHTEHCHBHOTO
nokazHuka abo 0,15 % Ouble MOKa3HUKA Y 3arajJbHOMY
MacuBi. Ha npyromy paHroBoMy MicIli pO3MILITYIOThCS JITH
BikoM 3-6 pokiB 9,33 %. 1o Ha 0,06 B aOCONMIOTHOMY 3HAa-
YeHHI IHTEHCHUBHOTO MOKa3HUKa, abo 0,66 Oiyble mokas-
HuKa 6a30Boro piBHA. Ha ocTaHHEOMY PaHTOBOMY MiCIIi —
noctpaxkaaii aitu Bikom 0-3 poku (1,34 %), o Ha 0,2 %
B a0COJIOTHOMY 3HAYCHHI iHTEHCUBHOTO MOKAa3HHUKA, 00
Ha 12,99 % meH1ue noka3Huka 0a3zoBoro piBHs. Koediri-
€HT CITIBBITHOMICHHS MOKA3HUKIB MAKCHMAIILHOTO 10 Mi-
HIMaJIBHOTO CTAaHOBHUTH 66,66, 10 CBITIUTH PO JTOCUTH
BHCOKY JAMCHIAIII PO3IOALIY MACUBY MOCTPaXKIaIHX
ITeH y MacHBi THX, XTO BIKHUB.

VY MacuBi 3arubaux AiTel Ha NepuIOMy PaHTOBOMY
MiCIli — MOCTpaKJali IKITEHOI BikOBOi rpymu (6-18 po-
KiB), 88,24 %, mo Ha 0,95 % B aOCONOTHOMY 3HAYCHHI
IHTEHCHUBHOTIO MMOKa3HUKa, abo Ha 1,07 % MeHIIe mokas-
HuKa 6azoBoro piBHA. Ha apyromy panroBomy micmi po3-
MIIIYIOTBCS MTOCTPaKJali JAiTH TOIIKIIBHOTO BiKYy (3-6
poxkiB) — 8,82 %, mo Ha 0,45 % B aOcomrOTHOMY 3HaYCHHI
IHTEHCUBHOIO IIOKa3HUKa, a60 Ha 5,10 % MeHIie mokas-
HUKa 0a30Boro piBHA. OCTaHHE MICIIE 32 TUTOMOIO Barolo
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3aiimae BikoBa rpyma 0-3 poxu — 2,94 %, oo Ha 1,4 %
B a0COJIIOTHOMY 3HAY€HHI IHTEHCHBHOTO IIOKa3HHKa, abo
Ha 90,91 % Oinbme mokasuuka 6azosoro piBHs. Koedi-
LIEHT CHIBBIJHOIIECHHS ITOKA3HUKIB MaKCUMAaJIbLHOIO 10
MiHiMabHOTO cTaHOBUTH 30,01, 0 TaKOXK CBIAYUTH PO
JIOCUTh BHCOKY JIUCHIIAIIIIO PO3MO/ITY MacHBY MOCTpPaX-
JAJIAX JITed Y MacHBi TOMEPIIHX.

3 iHmoro 00Ky, HaltO1IbIIa JIETATBHICTE CIIOCTepira-
eThesl y BikoBiH rpymi 0-3 poku it ctanoButs 25,00 %.
V¥ BiKOBUX rpymax 3-6 pokiB Ta 6-18 poKiB ITOKa3HUKH Je-
TAJILHOCTI 32 3HAYECHHSIM MaIOTh IIPHOJIMIKEH] TTOKa3HUKHI —
12,50 % Ta 12,99 % BiamosigHoO.

Bucoka nutoma Bara IiTeH MIKITHHOTO BiKy B 3araiib-
HOMY MacHBI JIOCJIIJUKEHHS Ta B 000X pe3yJIbTaTUBHHUX
rpymnax oOyMOBJIEHA OITBIIOI0 aKTHBHICTIO JITSH i€l Bi-
KOBOI I'pyIH, TOOTO OCOOINBOCTSIMH IX KUTTEISUIBHOCTI.

[Micns momixopuyHOTO aHamily naHux Tabm. 2 BcTa-
HOBJICHO, 1110 MDXK O3HAKOIO BiKy Ta pe3yJbTaroM nepeodiry
TPaBMaTHYHOTO TIporecy B noctpaxaammx aireid y JATIT ic-
Hye mozutuBHuH (¢*=0,0020), cmabkuii (C=0,0442), onHak
HEZI0CTaTHBO BiporiaHuii 38”5130k (*=0,51), 110 BKasye Ha
BIUIHB 1HIMX PUYUHHUX (akTopiB. SK JOBIB aHAII3 BH-
MaJKiB, 1€ MOB’A3aHO 3 PIBHEM, CBOEYACHICTIO Ta SIKICTIO
Ha/IaHHS MEMYHOT JOIOMOTH.

BumeBnknazene Bkasye Ha Te, IO HE BiK € BU3Ha-
YaJbHUM (PaKTOPOM BUHUKHEHHS] HETaTHBHOTO PE3YJIbTaTy
repebiry TpaBMaTHgHOTO TIporiecy B mitel 3 JITT, a came
HaJIaHHS MEJIMYHOI JIOTIOMOT'H, sIKa TOBUHHA BPaxoByBaTH
0COOIMBOCTI AaHATOMIYHOI CTPYKTYpH Ta (i3ionorii quts-
4OTro OpraHi3my.

JlocHTh BaXXJIMBOKO KJIIHIKO-EIiIeMiOJOTIYHOIO Xa-
pakrepuctukoro JTT € ydacTe HOoCTpaxaanoro B JOpox-
HBbOMY pYyCi. 3Ba)Kal0uu Ha IPAKTUYHO PIBHO3HAYHY POJIb
Ta piBeHb HEOC3MEKH BOIIIB Ta MACAKUPIB TBOKOIICHOTO
TPaHCIIOPTY, X B IAHOMY BUIIAJIKY OyJi0 00’€/JHAHO B OJTHY
rpymy. 3 MeToro BepHdikarlii BIUIMBY 03HaKH y4acTi B pyci
Ha BuHukHeHHs J{TT Ta BIumMB 03HAKM y4acTi B pyci Ha
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pe3ynbrar nepediry TpaBMaTHYHOTO TPOIecy HaMHu Ipo-
BEJICHO IHTETpabHUH aHaji3 pO3MOIIIy MacUBY JOCIi-

JUKCHHS 33 IMMU O03HAaKaMH, PE3YIbTaTH SKOTO HaBEICHO
B Ta0mMI 3.

Tabnuusa 3

AHani3 po3noginy macvMBy BMBYEHHS 32 O3HAKOKO y4acTi B pyci y pe3ynbTaTUBHUX Fpynax Ta 3arafibHoMy Macusi
V4acTs B DVC Ti, WO BUXKUNK Ti, Wo nomepnu 3aranbHuin macus
Py % * %** paHr % * %** | paHr % paHr

Bogii Ta nacaxumpu ABOKOMICHOrO TPaHCMOPTY 92,86 | 17,33 3 7,14 | 9,09 3 16,28 3
[Macaxvpu 4oT1pK KOMNICHOrO TPAHCMOPTY 90,00 | 48,00 1 10,00 | 36,36 | 2 46,51 1
Miwoxogn 81,25 | 34,67 2 18,75 154,55 1 37,21 2
Bcboro 100,0 100,0 100,0
lMpumimku:

* po3nodin macusy nocmpaxdasnux 3a pesysibmamom repebicy mpasmamu4HO20 rNpouecy;
** po3nodin macusy nocmpaxaoasnux y pe3ynbmamugHil epyri 3a 03HaKoK ydacmi 8 pyci.

[Ipu anamizi paHroBUX Micub y TabmuIi 3 crocrepira-
€THCSI BIATIOBITHICTh PAHTOBHUX MICI[b Y MACHBI THX, XTO
BIJKUB, Ta y 3arajlbHOMY MacuBi, a y MacuBi 3aru0nnx
PaHTOBHIA pO3MoAin BinpizHsieThes. [Ipu npomy nmuroma
Bara paHroBUX MiCI[b Y MacHBi THX, XTO BH)KUB, Ta y 3a-
raJbHOMY MacHBi Ma€ MakCUMaJbHy Pi3HUIIO Y 2,54 %,
110 € B MEXaX CTATHCTUYHOI IIOXUOKH.

B 3araipHOMY MacuBi Ha NEpHIOMY PAaHTOBOMY MicCIii
nepeOyBaroTh MacaXUPH YOTHPUKOIICHOTO TPAHCIIOPTY
3 mokasHukoM 46,51 %, Ha IpyroMmy Miclii — MilIOXO/IH,
37,21 %, Ha OCTaHHBOMY PAHI'OBOMY MicIii — BOJi1 Ta Ia-
CaKUPH JBOKOJICHOTO TpaHcmopty, 16,28 %. KoedimieHT
CIIBBITHONICHHS TTOKa3HUKIB MaKCUMAJIBHOTO JIO MiHi-
MaJIBHOTO B 3aTaJJbHOMY MacCHBi CTAHOBHTH 2,86, 1110 BKa-
3y€ Ha MOMIPHY JUCHUIIAIII0 PO3MOILITY.

[MacaXkupu YOTHPUKOIICHOTO TPAHCIIOPTY B MACHBI I10-
CTPaXKIANIHX, SIKI BHKIIJIU, TAKOXK 3aiMaIOTh IIEpILIe PAHTOBE
micrie (48,00 %), mo Ha 1,49 % B aGCOMIOTHOMY 3HAYCHHI
IHTEHCHBHOTO ITOKa3HMKa, a00 Ha 3,20 % OLIbIIIe OKa3HUKA
6azoBoro piBHsA. Ha npyromy panroBomy micui nepedysa-
FOTh ITIIITOXOIH 3 IMOKa3HUKOM IUTOMOI Bar 34,67 %, 110 Ha
2,54 % B aOCOMIOTHOMY 3HAYCHHI IHTCHCUBHOTO TIOKa3HUKA,
abo Ha 6,83 % MmeHme nokazHuka 6a3zoBoro piBHs. Haii-
MEHIIIy [TUTOMY Bary y MacuBi THX, XTO BU)KHUB, 3aiIMarOTh
BOIiT Ta MACAXHPH JBOKOJIICHOTO TpaHcmopTy — 17,33 %,
mo Ha 1,05 % B abcomoTHOMY 3Ha4€HHI IHTEHCHBHOTO IO~
Ka3HMKa a0o Ha 6,45 % Oinblie oKa3HUKa 6a30BOTO PiBHSI.
KoedirtieHT cITiBBIAHOMICHHS MOKA3HUKIB MAKCUMAaJIbHOTO
JI0O MiHIMAJIBHOTO B MACHUBI JiTeH, SIKI BHXKHIIU, CTAHOBHUTD
2,77, 0 TakoX BKa3ye Ha MOMIpHY AWCHITAIII0 PO3IIO/LTY.

VY MacuBi MOCTpaKJaduX AiTeH 3 HETaTUBHUM Tepe-
6iromM TpaBMaTHYHOTO IIPOIIECY Ha MEPIIOMY PAHTOBOMY
Micrii mepeOyBatoTh mimoxoan — 54,55 %, mo Ha 17,34 %
B a0COJIFOTHOMY 3HA4Y€HHI IHTEHCHBHOTO TIOKa3HHKa, a0o
Ha 46,60 % Oinplie nmoka3Huka 6azoBoro pisHs. Ha apy-
roMy paHroBoMy Miciii nepeOyBaroTh nacakxupu 40TH-
PHKOJIICHOTO TPAHCIIOPTY 3 MOKa3HUKOM 36,36 %, 110 Ha
10,15 % B abcor0OTHOMY 3HaYE€HHI IHTEHCHBHOTO IOKa3-
HUKa, a00 Ha 27,28 % MeHIIIe MoKa3HUKa 6a30BOr0 PiBHSI.
Ha ocranHpOMY paHTOBOMY MicIIi IepeOyBarOTh IOMepITi
BOJIii Ta MaCaXUPH ABOKOJIICHOTO Tpancnopty —9,09 %, 1110
Ha 7,19 % B abCoMmoOTHOMY 3HaUCHHI IHTEHCHBHOTO ITOKa3-
HUKa, 200 Ha 44,16 % MeHIIe moKka3HuKa 6a30BOTO PiBHSL.
Koedimi€eHT CITiBBIIHONICHHS MOKA3HUKIB MAKCHMAIBHOTO
JI0 MiHIMaJIFHOTO B MAaCHBi TOMEPIIUX CTaHOBHTSH 6,0, 110
BKa3y€ Ha BICOKY IFCHTIAINIO PO3TIONLTY.

3 iHmoro 60Ky, B MacHBi BOJIiB Ta MacakKUpPiB TBOKO-
JICHOTO TPAHCIIOPTY JIETAIBHICTh cKianae 7,14 %, y ma-
CHUBI TIACAXXHMPIB YOTUPHUKOJIICHOTO TPAHCIIOPTY JICTaJIb-
HicTb ckaanae 10,00 %, a y MacHBi MmIIOX0IiB JT€TAIBHICTH
HaiiBuma # ckimamae 18,75 %.

B pesynbrari nonixopu4Horo aHainizy ganux Taoum. 3
BCTaHOBJICHO, III0 MIXXK O3HAKOIO YYacTi B PyCi Ta pe3yib-
TaTOM Iepediry TpaBMaTHYHOTO IPOLECY Y MOCTpaXK/ia-
mux giteit B JITII icuye nosutusuuii (9*=0,0228), ciab-
kuit (C=0,1492), oqHak HEZOCTATHHO BipOTiTHUI 3B’ S30K
(6*=5,90), 1110 BKa3ye Ha BIUIMB IHIIMX IPUYMHHNX (AKTOPIB.
BiporisHicTs HacTymae pu piBHI BojIi cTymneHto 2 (3a Tadiu-
neto Snedekor) Ta npurmycTrmMoi moMunku y 5 %, 1o BKazye
Ha IHTeHCHBHUH BIUTMB OAHOTO iHIIOTO (hakropy. [Tpn ana-
Ji31 BunaaKkis tpaBMyBanHs aiteit B JITIT BcranosieHo, mo
TakuM (hakTopoM € (pakTop HaJaHHSI METUYHOI TOTTOMOTH.

[TincymoByroun BUIIEBUKIIAICHE, BAPTO 3ayBayKHUTH, 110
ATT y niteit Mae neBHi KIIHIKO-€I111eMiOJIOTUHI XapaKTepH-
CTHKH, AKi Oe31ocepeIHp0 BIUTUBAIOTH Ha PEe3yJsTaT mepe-
6iry TpaBMaTHYHOTO MPOIIECY B MOCTpaXxaainX. BogHouac
BIUTHB KJITHIKO-CITIICMIOJIONYHNX O3HAK HE € BUPILIATEHUMH.

BucHoBku

1. Jlopo)KHBO-TpaHCIIOPTHA TPaBMa y JiTeil Mae eBHi
KITIHIKO-€II1IeMi0JIOTi9HI XapaKTEePUCTHKH, 10 TIOIATAI0Th
B FCHJICPHUX 1 BIKOBUX OCOOJIMBOCTSIX Ta y4acTi B Pyci.

2. 'V MacuBi OCTPaXXKAAIUX TEPEBAKAIOTh XJIOMIUKH —
52,33 %, BomHOUAC BCTAHOBJICHO CYTTEBHH BIUIUB I'€HJIEP-
HOT O3HAKH Ha Pe3yJIbTaT Iepediry TpaBMaTHIHOTO ITPOLIECY,
NPUYOMY JiBYaTa MAIOTh OLIBIINIT IIAHC HA BUYKUBAHHSI.

3. BikoBa 03HaKa Ma€ CyTTEBUH BIUIHB, K HA BUHHK-
HEHHS JOPOXXHBO-TPAHCIIOPTHOI TpaBMH, TaK 1 Ha pe-
3yJbTaT Mepediry TpaBMaTudHoro mnpouecy. Hait0inbIry
MMATOMY Bary cepej] TPaBMOBAaHHUX MalOTh NiTH 6-18 po-
KiB — 89,19 %. Haiibinba JeTaibHICTh CIOCTEPIraeThes
y BikoBi#i rpymi 0-3 poku —25,00 %.

4. Yyacts B pyci y miTeil Ma€ CHIBHUH BIUIHB, K Ha
(hopMyBaHHS MacHBY IOCTPaKAAINX, TAK 1 HA Pe3yJIbTaT
nepediry TpaBMaTHYHOrO nporecy. Hailbinpiry nuromy
Bary MaloTh ITaCa)KUPH YOTUPUKOIIICHOTO TPAHCIIOPTY —
46,51 % ta mimoxoau —37,21 %. Haii0inbI1a JTleTaabHICTh
criocTepiraeThbes y mmoxoniB — 18,75 %.

MNMepcnekTuBM noAanbLUNX AOCHIAKEHb:

B niepcriekTrBI MTaHy € ThCs BUBYHTH KITIHIKO-HO30JIOTYHY
Ta KIiIHIKO-aHATOMIYHY XapaKTePUCTUKY JOPOKHBO-
TPAHCTIOPTHOI TPaBMH Y JIiTeH Ha MOJIEIi HATYPHOTO THUITY, III0
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EVALUATION OF THE CLINICAL AND EPIDEMIOLOGICAL CHARACTERISTICS OF ROAD TRAFFIC
INJURIES IN CHILDREN AS A MEDICAL AND SANITARY CONSEQUENCE OF A MAN-MADE EMERGENCY

S. 0. Guryev', V. A. Kushnir'?, V. I. Grebeniuk®, P. B. Volianskyi*

State Institution «Ukrainian Scientific and Practical Center for Emergency Care and Disaster Medicine
of the Ministry of Health of Ukraine»
(Kyiv, Ukraine),
Institute of Public Administration and Research on Civil Protection’
(Kyiv, Ukraine),
Bukovinian State Medical University*
(Chernivtsi, Ukraine)

Summary.

One of the main causes of death among children is road traffic injuries. In Ukraine, such a problem is quite acute due to infrastructural
and socio-economic factors, and with the beginning of the full-scale invasion of the Russian Federation into the sovereign territory of
Ukraine, this problem has become even more acute.
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PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

The aim of the study is to determine and evaluate the clinical and epidemiological characteristics of traffic injuries among children
as a medical and sanitary consequence of an emergency situation.

Materials and methods. The study is based on the study and retrospective analysis of 259 cases of road traffic injuries in children,
which formed the body of the study. The formation of the array was carried out by the method of irreversible randomization from 1,671
victims of road traffic accidents who received road traffic injuries in rural and urban areas in 2018-2019. Randomization was carried
out according to the age of the child from 0 to 18 years. The specific gravity of children’s road traffic injuries was 15.50 % of the total
number of road traffic accident victims.

The scope of the research exceeds what is necessary and sufficient according to the law of large numbers. The methods of analysis
were parametric, non-parametric methods of statistical analysis, fractal analysis, laws of formal logic. The analysis was carried out using
computer technologies in the system Statistica.

The study was conducted within the framework of the Doctoral Thesis «Road Traffic Accident (Clinical-Epidemiological, Clinical-
Nosological Characteristics, Clinical Features of the Course of the Traumatic Process, Principles of Medical Care)», approved by the
Academic Council of the «Ukrainian Scientific and Practical Center of Emergency Medical Aid and Disaster Medicine of the Ministry
of Health of Ukraine» (Protocol of the Meeting of the Scientific Council No. 6, December 2020). of Emergency Medical Aid and
Disaster Medicine of the Ministry of Health of Ukraine» (Minutes of the meeting of the Scientific Council No. 6 dated December 15,
2020) in accordance with the provisions of the Declaration of Helsinki and approved by the Bioethics Commission of the «Ukrainian
Scientific and Practical Center of Emergency Medical Aid and Disaster Medicine of the Ministry of Health of Ukraine» (Minutes No.
10 dated December 8, 2020).

Research results. As a result of the study, it was determined that the majority of the population is male (boys) — 52.33 %. Girls
make up 47.67 %. This is 12.79 % of the total mass. In the mass of those who died, boys predominate by specific weight—81.82 %, and
in the mass of those who survived, girls predominate (52.00 %). The mortality rate for boys is 20.00 %, and for girls—4.88 %, i.e. the
risk of dying in a traffic accident is 4 times higher for boys than for girls. In the total body of research by age, children aged 6-18 years
(school period) have the highest specific weight — 89.19 %, in second place — children aged 3-6 years (preschool period), 9.27 %, and
the lowest specific weight — children aged 0-3 years (1.54 %). The highest mortality was recorded in the age group 0-3 years—25.00 %,
the lowest — in the age group 3-6 years, 12.50 %. According to the sign of participation in traffic in the total array, the largest specific
weight of injured children falls on passengers of four-wheeled vehicles—46.51 %, in second place — children-pedestrians with an indicator
of 37.21 %, drivers and passengers of two-wheeled vehicles have the lowest specific weight — 16.28 %. Pedestrians account for more
than half of the mass of the dead — 54.55 %. The fatality rate among drivers and passengers of two-wheeled vehicles is 7.14 %, among
passengers of four-wheeled vehicles — 10.00 %, and the highest —among pedestrians — 18.75 %.

Conclusions. Road traffic injuries in children have certain clinical and epidemiological characteristics, which consist in gender
and age characteristics and participation in traffic. In the range of victims, boys predominate — 52.33 %, at the same time, a significant
influence of sex on the outcome of the traumatic process has been established, and girls have a greater chance of survival. Age has
a significant influence on both the occurrence of road traffic injury and the outcome of the traumatic process. Children aged 6-18 years
have the highest specific weight among the injured —89.19 %. The highest mortality is observed in the age group of 0-3 years —25.00 %.
Participation of children in road traffic has a strong influence both on the formation of the number of victims and on the outcome of the
traumatic process. The largest specific weight has four-wheeled vehicle passengers —46.51 % and pedestrians —37.21 %. The highest
mortality rate is observed among pedestrians — 18.75 %.

Key words: Traffic accident; Traffic Injury; Children; Clinical and Epidemiological Characteristics; Emergency Situation.
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FEATURES OF NEUROPROTECTIVE
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CONGENITAL GLAUCOMA
Z. R. Nazirova, D. M. Turakulova

Tashkent Pediatric Medical Institute
(Tashkent, Republic of Uzbekistan)

Summary

Normalization of intraocular pressure is an indispensable condition, but it does not guarantee stabilization of the glaucomatous
process. Neuroprotective therapy aimed at maintaining the active function of axons of ganglion cells is of great importance.

The aim of the study was to study the effectiveness of the neuroprotective effect of the Cortexin drug in congenital glaucoma.

Material and methods. Thirty-two (64 eyes) children with congenital glaucoma in the compensation stage were included
in the study. Of these, 18 children (36 eyes) were included in the main group that received the neuroprotectant Cortexin. The
remaining 14 children (28 eyes) were included in the control group and received standard treatment. Research methods:
Visometry, ophthalmoscopy, perimetry, tonometry, tonography, ocular ultrasound, gonioscopy.

Results. All patients underwent antiglaucomatous surgery and, in the absence of negative dynamics during the year, neuroprotective
treatment with Cortexin was performed every three months. 1o study visual acuity in young children, a computer program was
developed and used to determine visual acuity. The computer program «Scale for assessment of visual functions» was certified (No.
DGU 11841). Next, the parents of the child were explained how to score. After 1 month and afier 3 months of treatment, the parents
filled in the table and deducted points. After completion of neuroprotective treatment within one year, we collected data from the
questionnaire filled out by the parents and analyzed visual acuity. Data analysis in the main group showed an increase in visual acuity
in all stages of glaucoma except the final stage. In children in the control group, visual acuity before surgery was identical to that in
the main group. After one year of observation, the increase in visual acuity in the control group was much less than in the main group.

Conclusion. Thus, the dynamics of visual acuity improvement was significantly more pronounced in the main group, which
indicates the usefulness of including drugs with neuroprotective effect in the complex treatment of glaucomatous neuropathy.

Key words: Treatment; Congenital Glaucoma; Neuroprotective therapy.

Introduction

Pediatric glaucoma is rightly considered to be a difficult
disease to cure, mainly due to the peculiarities of the
pathology and the specificity of the course of the disease in
this group of patients. Primary congenital glaucoma is the
most common form of pediatric glaucoma, occurring with
an incidence of 1 case per 10,000 newborns, with every 10th
blind child permanently losing vision due to glaucoma [1-4].

Signs of the disease can be detected in 60 % of children
within the first 6 months of life and in 80 % within the first
year of life. When newborns are examined in maternity
hospitals, 90 % of them can be diagnosed because of early
signs of the disease. The urgency of the glaucoma problem
is illustrated by the following facts: only 50 % of glaucoma
patients living in developed countries are aware of their
disease; 50 % of glaucoma patients in developed countries
are untreated and 95 % in developing countries; 50 % of
people worldwide have never had their intraocular pressure
measured. Studies in recent years have clearly shown that
there is no single cause of primary congenital glaucoma,
but many «different glaucomas» [5-9]. Most authors
believe that this disease is multifactorial with a complex
etiopathogenesis that is not fully understood [10-12].

Surgical treatment is the main pathogenetically based
treatment aimed at lowering IOP. Therefore, after surgical
treatment, during rehabilitation, the main attention is paid
to IOP control and eye growth. The condition of the optic
nerve — glaucomatous neuropathy — remains unattended.
This in turn leads to loss of visual acuity. As a result, more
and more ophthalmic researchers have paid attention to the
investigation of biomolecular mechanisms behind neuronal
survival and the development of further neuroprotective
therapies as an adjunct to IOP lowering treatment [13-17].
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Neuroprotection is a therapeutic approach aimed at
preserving neural structure and function [18-22]. In glaucoma,
neuroprotection refers to non-IOP related interventions that
can prevent or delay RGC apoptosis independent of IOP.
Although it may be difficult to identify a single causative
factor for the development of glaucoma, a reasonable
approach to glaucomatous optic neuropathy remains to
target possible underlying mechanisms of glaucomatous
damage, including neurotrophic factor (NTF) deprivation,
reactive oxygen species (ROS) generation, oxidative
stress, glutamate excitotoxicity, ischemia, glial activation,
and genetic determinants. Therefore, understanding the
pathogenic factors in glaucoma may further pave the way
for the development of more practical neuroprotective
methods and subsequent clinical translation. In the field
of glaucoma, neuroprotection is defined as any treatment,
independent of IOP lowering, that prevents RGC death
[23-25]. Glutamate antagonists, Ginkgo biloba extract,
neurotrophic factors, antioxidants, calcium channel blockers,
brimonidine, anti-glaucoma medications, and nitric oxide
synthase inhibitors are among the compounds with possible
neuroprotective activity in preclinical studies. A few agents
(such as brimonidine or memantine) with neuroprotective
effects in experimental studies have progressed to clinical
trials; however, the results of clinical trials for these agents
have been inconclusive. Nevertheless, the lack of convincing
clinical evidence has not prevented the off-label use of some
of these agents in glaucoma practice. Stem cell transplantation
has been reported to halt experimental neurodegenerative
disease processes in the absence of cell replacement. It
has been hypothesized that transplantation of certain types
of stem cells activates multiple neuroprotective pathways
through the secretion of various factors. The advantage of
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this approach is a prolonged and targeted effect. Important
concerns in this field include secretion of unwanted harmful
mediators, graft survival issues, and tumorigenesis [26].
Neuroprotection in glaucoma, whether pharmacological or
by stem cell transplantation, is an interesting topic that awaits
broad and multidisciplinary collaborative studies to better
elucidate its role in clinical practice.

Thus, at the level of IOP control, ocular growth,
treatment of glaucomatous neuropathy remains a rather
urgent aspect of pediatric ophthalmology. In this regard, the
study of the efficacy of neuroprotective drugs in children
is of particular importance.

Aim of the research was to study the efficacy of neu-
roprotective effect of the drug «Cortexiny in congenital
glaucoma.

Material and Methods. 32 (64 eyes) children with
congenital glaucoma in the compensation stage were ob-
served. Of these, 18 children (36 eyes) were included in the
main group treated with the neuroprotective drug Cortexin.
14 children (28 eyes) were included in the control group
and received standard treatment.

All patients underwent standard ophthalmologic
examination including visometry, perimetry,
ophthalmoscopy, tonometry, tonography, gonioscopy,
ocular ultrasound (A, B-scan). In all patients IOP was
lowered to a tolerable level and 18 (36 eyes) patients
received 10mg of Cortexin in a volume of 1ml injected
into the periocular space. The groups were matched for
age, stage of disease and degree of IOP decompensation.

Results and discussion. All patients underwent
antiglaucomatous surgery and were discharged home
after IOP normalization under the supervision of a local
ophthalmologist. Repeat examination was performed after
one month. Tonometry and slit-lamp biomicroscopy were
performed. Neuroprotective treatment was recommended in
children with normal IOP and age-related eye growth. IOP
and eye size were examined every month. In the absence of
negative dynamics during the year, neuroprotective treat-
ment with Cortexin was performed every three months. Due
to the lack of objective methods for testing visual acuity in
young children, a computer program for determining visual
acuity was developed and used. The computer program
«Scale for Assessment of Visual Functions» was certified
(No. DGU 11841). The software product allows to deter-
mine visual acuity in children under three years of age with
congenital glaucoma. As a basis for the calculations, the
indicators of the scale of the questionnaire for evaluation
of visual functions in children up to three years of age were
used, taking into account the significance of these data.

After surgery, the questionnaire was completed by
an ophthalmologist during the first 5 days. Parents were
then instructed on how to complete the questionnaire.
After | month and after 3 months of treatment, the parent
completed the chart and derived the scores. At repeated
visits at the same time, the parents and the ophthalmologist
reviewed the scores and determined visual acuity.

The scale for evaluation of visual functions in infants
consists of seven evaluation signs: recognizes his mother,

imitates some adult movements, looks at toys in proximity,
recognizes a favorite toy in proximity, follows objects,
recognizes parents in a photo, the angle of strabismus
and the caliber of nystagmus decrease. In the absence of
a sign the score is not determined, in the appearance of
amoderate degree 1 point, in the pronounced manifestation
of the sign 2 points. The maximum score was 14 points.

When analyzing the stage of glaucoma in the main
group it was found: initial stage —in 4 eyes (11,2 %),
developed—in 8 eyes (22,7 %), very advanced —in 18 eyes
(50,1 %) and final stage —in 6 eyes (16,7 %).

Analyzing the stage of glaucoma in the control group it
was found: early stage —in 4 eyes (14,3 %), advanced —in
5 eyes (17,9 %), very advanced —in 15 eyes (53,6 %) and
final stage — 14,2 %, 4 eyes.

Analysis of visual acuity before surgical treatment
showed that in children in the main group with the initial
stage in 6 eyes —57 % (8 points), in two patients visual
acuity was 42 % (6 points).

In the advanced stage in five patients visual acuity was
42.8 % (6 points), in eight patients — 28 % (4 points).

Twenty-six children had a visual acuity of 36 % (5
points) in the advanced stage. In nine children it was 21 %
(3 points). In the final stage all children had visual acuity
below 14 % (2 points).

After antiglaucomatous surgery and neuroprotective
treatment for one year, we collected questionnaire data
completed by parents and analyzed visual acuity. The
analysis of the visual acuity data of the children in the
main group showed a sharp increase in visual acuity in 4
eyes in the initial stage, the values increased compared to
before surgery and neuroprotective treatment and averaged
85 % (12 points). In the advanced stage, the average visual
acuity was 76 % (11 points). In the most advanced stage,
the average was 34 % (5 points). In the end stage, visual
acuity did not change (14 % —2 points).

In children in the control group, visual acuity before
surgical treatment was identical to that in the main group.
After one year of follow-up, the average visual acuity in
the early glaucoma control group was 71 % (10 points).

In the advanced stage, visual acuity averaged 57 % (8
points). In the most advanced stage, visual acuity averaged
28 % (4 points). In the end stage, visual acuity did not
change (14 % —2 points).

Conclusion. Thus, the dynamics of visual acuity im-
provement was significantly more pronounced in patients
of the main group, which indicates the expediency of in-
cluding drugs with neuroprotective effect in the complex
treatment of glaucomatous neuropathy.

The results of the questionnaire on visual acuity in
small children objectively prove the improvement of visual
functions with the use of Cortexin. The use of Cortexin in
children with primary congenital glaucoma did not cause
any complications or side effects.
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OCOBJHUBOCTI HEMPOIMIPOTEKTOPHOI'O JIKYBAHHS AITEW
3 IEPBUHHOIO BPOAXKEHOIO INTAYKOMOIO

3. P. Hazipoesa, /1. M. Typakynosa

TamkeHTchKMI NeAiaTPUYHMIT MeAUYHUIA IHCTUTYT
(TamkenT, Pecny6uika Y30exkucran)

Pesrome.

Hopmaiizarist BHy TpillIHBOOYHOTO THCKY € 000B’SI3KOBOIO YMOBOIO, aJie HE TapaHTye cTabiTi3amnito INaykoMHOT0 Iporecy. Baxnuse
3HAYCHHS HA/IA€ThCsl HEHPOIIPOTEKTOPHIH Tepartii, cipsMoBaHOi Ha 30epeKeHHS aKTHBHOI (DYHKIIIi aKCOHIB TaHJIIOHAPHNX HEPBOBHX
KIITHH.

MeTo10 T0CJTiIZKeHHSI CTAJIO BUBUCHHS €()EKTHBHOCTI IIperapary HeHponpoTeKTopHOi 1iT «KOpTeKCHH» IpH BPOJDKEHIH TIIayKoMi.

Marepiana i meToan gocaizxenns. I1iy cocrepexeHHsM 3Haxoxmcs 32 (64 oueil) ANTHHH 3 BPOPKEHOIO TIIAYKOMOIO B CTAil
xomrrercanii. 3 Hux 18 xiteit (36 odeil) yBIHIUIN 1O OCHOBHOI IPYIIH, SIKUM 3aCTOCOBYBaBCs Heliponporekrop Koprexcun. Iami 14 (28
odeit) TiTelt yBIMIUIH 10 TPy KOHTPOIIO, SIKUM IIPOBOMIIOCS CTaHAAPTHE JTiKyBaHHS. METOAN JOCIIKEHHS: BI30OMETpisl, OPTaIbMO-
CKOIIisI, IePUMETPist, TOHOMETpisi, ToHOrpadis, Y3/l ouHoro s0IyKa, FOHIOCKOMIS.

PesyabsTaTu. Beim narienram Oyia mpoBe/ieHa aHTUITIAyKOMATO3HA ONEpallis i 3a BiICYTHOCTI HEraTHBHOI AUMHAMIKH IIPOTATOM POKY
KOXKHI TPH MICSAIIi IPOBOAMIOCE HEHPOIPOTEKTOPHE JIIKYBaHHS i3 3aCTOCYBaHHSIM Hpernapary Koprexcus. [l1st 1OCIiKEHHS TOCTPOTH
30py y AiTel MOJO/IIOro BiKy OyJI0 po3po0IIeHO Ta BUKOPUCTAHO KOMIT IOTEPHY IPOTrpaMy Ul BU3HAUCHHS TOCTPOTH 30py. OTpUMaHO
cBigueHHS KoMn 1oTepHoi nporpamu «lllxana ouninku 3opoBux ¢ynkuiit» (Ne DGU 11841). Jlani 6aTbkaM ANTHHH MTOSCHIOBAIH, SIK
craBuTH Oanm. barbku micist 1 Micsins Ta micist 3-X MicsIiB Kypey JIIKyBaHHS 3aII0BHIOBAJIH TAOIHITIO Ta BUBOJMIIH OaJIu.

[Ticist 3aBepIIeHHST HEHPOIIPOTEKTOPHOTO JIKYBAHHS IIPOTATOM OJJHOTO POKY HaMU OyIo 3i0paHO JaHi ONUTYBAIbHHKA, 3aTIOBHEHI
3 60Ky 0aTbKiB, Ta IPOBEJICHO aHAJII3 TOCTPOTH 30py. AHANI3 TaHUX B OCHOBHIH I'pyIli OKa3aB MiJABHIICHHS TOCTPOTH 30py HA BCIX
CTaisAX IIAyKOMH, OKPIM TepMiHANBHOI. Y AiTe# KOHTPOILHOI IPYIH FOCTPOTA 30pY J0 XipypridHOro BTpydaHHS Oyna ieHTHYHa
ocHOBHUH rpymi. [Ticist oqHOTO POKY CrIOCTepeKeHHs B KOHTPOJIBHIH IPpyIIi 3pOCTaHHs TOCTPOTH 30py BiJ3HadasIocss Habararto MeHIIe,
HIK B OCHOBHIH TpyTIi.

BucnoBok. TaknM YHHOM, TMHAMIKA I JBUIIEHHS TOCTPOTH 30pYy y TAIi€HTIB OCHOBHOI Iy OyiIa JOCTEMEHHO OLIBII BUPaKeHa,
110 CBITYMTH PO MiI€00Pa3HICTh BKIIOYESHHS B KOMIIIEKCHE JIIKYBaHHS INIAyKOMHOI Helfponartii npenapariB HeHpOIPOTEeKTOPHOT Aii.

Kurouogi ciioBa: JIKYBaHHS; BPO/KEeHa IIIayKOMa; HeHPOIPOTEKTOpHA Teparris.
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Summary

The prevalence of glaucoma in children is 1:10000-1:12000. In the structure of blindness in children, the proportion of the
pathology under consideration ranges from 2 to 15 %.The goal of surgical treatment of glaucoma is to achieve the target elevated
intraocular pressure (IOP) without the use of medications. Early complications include shallow anterior chamber syndrome,
hyphema, ciliochoroidal detachment, excessive hypotension and hypertension. The probability of these complications is quite
high: according to some data it can reach 50 %, which shows the relevance of this problem.

Aims. To study the frequency and nature of early postoperative complications and to analyze the results of treatment in
children with primary congenital glaucoma.

Material and methods. The total number of children was 50 (91 eyes) who underwent anti-glaucomatous surgery and early
postoperative complications were revealed.

Results. Analysis of the structure of early postoperative complications after anti-glaucoma surgery showed that on the
first day, the total number of patients with complications was 61.54 %. On the third day, the total number of patients with
complications decreased to 39.56 %. Of these patients, the largest number were patients with hypotension with CCO 32.97 %,
hyphema was —19.78 % in the early postoperative period and ophthalmohypertension was —17.58 %.0n the seventh day, the
number of complications was 9.9 % of patients who were recommended to continue conservative treatment in inpatient conditions.

Conclusion. In the early postoperative period after conservative treatment, the number of complications decreased to 90.1 %.
None of these patients required repeat surgery. Patients were discharged home under the supervision of a local ophthalmologist.

Key words: Primary Congenital Glaucoma; Anti-glaucomatous surgery; Early Postoperative Complications.

Introduction

The most important medical and social problem
in modern ophthalmology is the early diagnosis and
treatment of glaucoma. Despite advances in the diagnosis
and treatment of this disease, glaucoma remains one of
the leading causes of irreversible vision loss in people
worldwide [1-6]. Glaucoma is the leading cause of
blindness and primary visual impairment. The underlying
pathomechanism of primary congenital glaucoma is
anterior chamber angle dysgenesis and elevated intraocular
pressure. Pediatric glaucoma is one of the most challenging
diseases to treat. This is because the patient is a child with
a long life expectancy, the disease is potentially sigh-
threatening, and treatment, especially surgery, is often
disappointing. The term pediatric glaucoma encompasses
a variety of conditions. Primary congenital glaucoma is the
most common form and is considered the second leading
cause of preventable blindness in children [7,8]. Other
forms of pediatric glaucoma include juvenile glaucoma,
with onset between 4 and 16 years of age, and secondary
forms of glaucoma, including pseudophakic glaucoma,
which occurs in children who have undergone surgery for
pediatric cataract, glaucoma due to systemic disease, as in
Sturge Weber patients; glaucoma due to ocular anomalies,
as in aniridia and Peter’s anomaly; and glaucoma associated
with acquired conditions, such as steroid, traumatic, and
uveitic glaucoma. Clinical symptoms include photophobia,
lacrimation, blepharospasm, increased globe size, corneal
edema and enlargement, and RPE excavation [9-12].

Intraocular pressure (IOP) elevation, axial length
increase, optic nerve cupping, and corneal changes,
including corneal edema and Haab’s striae, are the clinical
hallmarks of pediatric glaucoma. Retinal ganglion cell loss
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occurs as a consequence of IOP elevation. The modifiable
risk factor for glaucoma progression is considered to be
elevated intraocular pressure (IOP). Therefore, the main
principle of glaucoma treatment is to systematically lower
the IOP to a safe level. The main goal of glaucoma surgery
is to achieve an individualized target IOP without the use
of additional medications [13-17]. Sinusotrabeculotomy
is considered the gold standard of congenital glaucoma
surgery. In addition, in pediatric patients undergoing
trabeculectomy, mitomycin C (MMC) may increase the
rate of complications, including avascular, thin blebs and
endophthalmitis, which have been reported at a rate as high
as 6.7 %. Although GDD implantation in children is more
challenging than in adults, GDD may be an appropriate
option for IOP control in children, especially when initial
angle surgery has failed, and may be considered a viable
alternative to trabeculectomy. The valved Ahmed GDD is
more commonly used than the non-valved Baerveldt GDD
for the treatment of pediatric glaucoma [18-20]. Both the
Ahmed and Baerveldt GDD are effective in lowering IOP,
with final IOP ranging from 12.27 to 21.3 (42-59) and
13.8-18 in studies using the Ahmed and Baerveldt GDD,
respectively. At one year, the success rate has been reported
to range from 50-94.7 % and 72-94.5 % for the Ahmed
and Baerveldt GDD, respectively. Although GDDs are
considered the best option for the treatment of refractory,
uncontrolled pediatric glaucoma, it is important to note that
they can lead to several complications [21, 22].

As with any surgical procedure, sinusotrabeculotomy
has the potential for a number of complications, which
can be divided into intraoperative, early, and late
postoperative complications [23]. Early complications
include shallow anterior chamber syndrome, hyphema,
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ciliochorioid detachment (CCD), excessive hypotension,
and hypertension. The probability of these complications
is quite high: according to some data, it can reach up to
50 %, which shows the relevance of this problem [24-27].

Aim of the research. To study the incidence and
nature of early postoperative complications in children
with primary congenital glaucoma in order to analyze
treatment outcomes.

Materials and Methods. From 2021 to 2023, 50
children (91 eyes) aged from 20 days to 3 years were op-
erated on at the Eye Department of the TashPMI Clinic.
Children with secondary, combined glaucoma and children
with systemic diseases were not included in the group. All
children were hospitalized on an emergency basis. After
thorough preparation, all patients underwent antiglauco-
matous surgery. Of the children examined, 56 % (28) were
boys and 44 % (22) were girls.

Results and Discussion. The distribution of the pa-
tients according to the stage of the disease showed that 12
eyes (13.19 %) were in the initial stage, 18 eyes (19.78 %)
in the advanced stage, 50 eyes (54.95 %) in the very ad-
vanced stage and 11 eyes (12.08 %) in the terminal stage.

Visual acuity in patients varied from light perception with
correct/incorrect projection to 0.09. Tonometric intraocular
pressure (IOP) ranged from 28 to 44 mm Hg, depending
on the stage of VH, with a mean value of 36.26+1.2 mm
Hg. The size of the patients’ eyes exceeded the age norm and
ranged from 22 to 28 mm (mean 25.7+1.8 mm).

A study of the hydrodynamic parameters of the
children’s eyes showed that the mean true IOP (P0) was
23.7+1.0 mmHg. The coefficient of ease of outflow of
intraocular fluid (C) averaged 0.11+0.02 mm3/min/mmHg,
the minute volume of aqueous humor was 2.5+0.5 mm3/
min, the Becker coefficient was 194+5.0.

Ophthalmoscopy of the fundus revealed the following
changes: enlargement of the optic nerve head (ONH) in
21 (23 %) cases, oblique optic nerve head in 24 (26 %)
cases, vertically oval optic nerve head in 15 (16 %) cases,
pallor of the optic nerve head in 32 (35 %) cases. The
ratio of excavation to disc area (E/D) was on average
0.64+0.04: in patients with advanced stage of E/D —on
average 0.42+0.01; in advanced stage these indicators were
0.62+0.03; in terminal stage —0.8+0.02. In 17 (34 %) cases
fundus details could not be examined due to the presence
of keratopathy.

Gonioscopy revealed the following changes in the
patients: in advanced stage, grade I goniodysgenesis
was observed in 2 (10 %) cases, grade II—in 10 (50 %),
grade III —in 7 (35 %). In advanced stage, grade II
goniodysgenesis was observed in 7 (31 %) cases, grade I11—
in 3 (14 %). In the terminal stage, grade Il goniodysgenesis
was observed in 1 (13 %) case, grade III —in 3 (38 %).
In the remaining 17 (34 %) cases the UPC could not be
visualized due to the presence of keratopathy.

Intraocular pressure examination was performed
before surgery under intubation anesthesia. The results
of this examination showed that all children had elevated
intraocular pressure with a mean of 30 mmHg. Gonioscopy

revealed the presence of mesenchymal tissue in the
corner of the anterior chamber, attachment of the iris
to the posterior third of the trabecular meshwork. All
children underwent antiglaucomatous surgery, which
included a one-stage effect on the outflow pathway in 3
directions: Burian sinus trabeculotomy into the scleral
sinus, cyclodialysis-cycloretraction with autoscleral
pedicle into the suprachoroidal space, basal iridectomy
with sclerectomy under the scleral flap into the episcleral
venous system.

The most common complications in the early
postoperative period (up to 7 days) were CCHO, hyphema,
IOP elevation, small anterior chamber syndrome and
hypotony. On the first postoperative day hypotony—(—)1.0
and chorioidal edema were diagnosed in 40 (43.96 %) eyes
with a typical clinical picture for such a complication. IOP
elevation up to (+)1.0 was detected in 16 eyes in 17.58 %
of cases. The probable cause of IOP elevation after surgery
was viscoelastic and the presence of sterile air introduced
into the anterior chamber to restore it in the final stage of
surgery. As it was resorbed, the IOP returned to the planned
level. Normal IOP was observed in 35 eyes (38.46 %).

On the third postoperative day, 6 (6.59 %) eyes still
had high intraocular pressure. In 30 (32.97 %) eyes the
intraocular pressure was in the normal range and in 25
(27.47 %) eyes it decreased to (—)0.5. 30 (32.97 %) eyes
showed marked hypotony less than (-)1.0 and these
children were found to have CCHO on B-scan. Therefore,
they were prescribed conservative treatment (atropine,
caffeine, dexamethasone in age-appropriate doses).

On the seventh postoperative day, ocular hypertension
persisted in 3 (3.30 %) eyes and IOP lowering medication
was recommended. In 25 (27.47 %) eyes IOP was normal,
in 57 (62.64 %) eyes IOP was (-)0.5 and these children
were discharged home under the supervision of the
local ophthalmologist. Hypotony was pronounced in
6 (6.59 %) eyes. It developed against the background
of small anterior chamber syndrome and unsuccessful
conservative treatment. They were recommended to
continue inpatient conservative treatment.

Thus, the total number of patients with CCHO was
32.97 % on the third day after surgery, which decreased
to 6.59 % on the seventh day after conservative treatment.

Any manifestation of blood in the anterior chamber
from the formation to the level was considered as hyphema.
A total of 18 eyes (19.78 %) had hyphema on the first day,
12 (13.18 %) had hyphema on the third day, and 6 (6.59 %)
had hyphema with marked hypotony on the seventh day.

Conclusion. Analysis of the structure of early post-
operative complications showed that the largest number of
patients with hypotension with CCHO 32.97 %, hyphema
was noted in the early postoperative period — 19.78 % of
patients and ocular hypertension in 17.58 % of cases.

After antiglaucoma surgery, early postoperative
complications such as hyphema, CCHO and ocular
hypertension occurred in 61.53 % of patients. On the third
day, the number of complications decreased to —39.56 %.
On the seventh day, 9.9 % of eyes had complications and
were recommended to continue conservative treatment in
the hospital.
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AJITOPUTM BEJAEHHS lIITEl71 MICJISI AHTUIVIAYKOMATO3HOI XIPYPI'Ti
. M. Typaxynoea, 3. P. Hazuposa

TamkeHTchKMI NegiaTPUYHMIT MeAUYHMIA IHCTUTYT
(m. TamkenT, Pecniydutika ¥Y30exucran)

Pesrome.

[NommpenicTs mIaykoMu y AiTel BikoM konuBaeThest He Oinpmme 1:10000-1:12000. ¥V cTpykTypi CIinOTH y JiTel mHTOMa BarajaHoi
TaToJIoTii KonMuBaeThes BiJ 2 110 15 %. Mera XipypridHOro JIiKyBaHHS IJIayKOMH — OCSITHEHHSI IIIJTbOBOTO BHYTPIITHEOOYHOTO THCKY 0e3
BUKOPHCTAHHS JTIKapCHKUX 3ac00iB. JI0 paHHIX yCKIIaaHEHb BiTHOCSTH CHHIPOM JIpiOHOT IIepeHb01 KaMepH, TideMy, IITi0XopoinaabHe
BiJIIIIApyBaHHS, HA/IMIPHY TIIIOTOHIIO Ta TillepTeH3it0. IMOBIpPHICTh BUHUKHEHHS IIUX YCKIAIHCHb JOCHTH BHCOKA — 32 JACSIKFMU JIAHUMH,
BOHA MOke csiraty moHaz 50 %, 110 NoKa3ye aKTyalbHICTh Li€l MpoOIeMH.

Merta pociixzkeHHs1. BUBIHTH 4acTOTY HapOJUKEHHS Ta XapaKTep paHHIX HicIsIonepaniiiHuX yCKIaaHeHb Al IPOBEACHHS aHAi3y
Ppe3yabTaTiB JTIKyBaHHS Y JITEH 3 IIEPBUHHOIO BPOJIKEHOIO TIIayKOMOIO.

MeToau gocixkeHHs. 3arajabHa KUIbKICTh ckitana 50 aitedt (91 oueit), SKMM IPOBEIEHO aHTHINIAYKOMAaTO3HA OIIepallisi Ta BUSBICHO
paHHI HicisionepamiiHi yCKIa HEHHS.

Pe3yabraTn gocaixkeHHs. AHaNI3 CTPYKTYypH PAHHIX MICISIONEPAliHHUX YCKIaJHEHb MiciIsI aHTUIIAYKOMAaTO3HHX OTeparliil mo-
Ka3aB, [0 Ha IepIINi JICHb 3araibHa KUIIbKICTh MAII€HTIB i3 yCKIIaJHeHHAMH cTaHoBmIa 61,54 %. Ha Tpetiit 1eHp marieHT 3 panHiMu
TicsionepaniiHIMH YCKIIQIHCHHSIMH CTaHOBHIH 110 39,56 % Bumanakis. HalOimpITy KidbKiCTh CKJIAJIM MAILIEHTH 3 TIMOTOHIEIO IPU
CCO -32,97 %, ripema y panHpoMy HicisgonepamniifHoro mnepioxy 3ycrpidanacst y 19,78 % rta odransmorineprensis —y 17,58 %. Ha
cvoMuit IeHs y 9,9 % mnanieHTiB Bia3HAUaIM paHHI MicIsIoNepamiiiii yCKIaHeHHS, SKUM OyJI0 PEeKOMEH/IOBAaHO IIPOJOBKHUTH KOHCEp-
BaTUBHE JIIKYBaHHS B CTAlliOHAPHUX YMOBAX.

BucHoBoK. Y paHHBOMY IiCIISIOIIEpaIlifHOMY ITepiojii MicIs MPOBEICHHS KOHCEPBATUBHOTO JIIKYBAHHS KUIBKICTh YCKIIaHCHb 3MCH-
mmack 10 90,1 %. Lli narienTn He moTpeOyBay MOBTOPHOTO XiPYprivHOTO BTpydJaHHs. XBOPHUX OyJI0 BUIIMCAHO JIOJIOMY ITiJ] HAIJISLIOM
odraspMoIIora 3a MicleM IPOXKHBAHHSI.
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CLINICAL AND LABORATORY CHANGES
IN POSTSURGICAL PAIN MARKERS

IN CHILDREN

Semkovych Ya.V.

Communal Non-Profit Enterprise «Ivano-Frankivsk
Regional Children’s Clinical Hospital of Ivano-Frankivsk
Regional Council» (Ivano-Frankivsk, Ukraine)

Summary

Postoperative pain in children remains a significant problem in pediatric intensive care, possibly related to an imperfect
algorithm for its management. Prolonged postoperative pain delays recovery and rehabilitation, increases treatment costs,
and prolongs opioid use. Inadequate perioperative pain management can lead to a variety of postoperative complications, the
prediction of which remains elusive despite the use of commonly accepted clinical, laboratory, and instrumental indicators.

The aim of this study was to evaluate clinical and laboratory changes in children after abdominal surgery and their

correlation with acute pain scales.

Material and Methods. The study included 83 children aged 7-18 years who underwent abdominal surgery under opioid anesthesia.

Inclusion criteria: age 7-18 years; indication for surgery for acute appendicitis, American Society of Anesthesiologists (ASA)
Anesthesia Risk Score I and II; parental consent for the children to participate in the study.

Acute pain intensity was measured using the Visual Analog Scale (VAS) and the Face, Legs, Activity, Cry, Consolability
(FLACC) scale. Key vital signs assessed included heart rate, respiratory rate, systolic and diastolic blood pressure, and oxygen
saturation (SpO2). In addition, laboratory indicators including leukocyte count, blood glucose level, erythrocyte sedimentation

rate, and TLR-4 and CD40L levels were determined.

All clinical and laboratory studies were conducted in accordance with the World Medical Association Declaration of Helsinki
«Ethical Principles for Medical Research Involving Human Subjectsy (Minutes of the Ethics Committee No. 2, dated February 24, 2002).
Statistical analysis was performed on a personal computer using Statistica 10 software, using parametric and nonparametric

statistical methods.

The study is a part of the research project of the Department of Children’s Diseases of the Postgraduate Medical Education
Faculty of the Ivano-Frankivsk National Medical University «Health Status and Adaptation of Children from the Precarpathian
Region with Somatic Diseases, Their Prevention» 2021-2026, state registration number 0121U111129; the author is a co-researcher:

Results. The mean age of the children was 13.8%0.23 years, while the mean body weight was 40.9+1.6 kg. Gender assessment
showed no differences between boys and girls (55.4 % and 44.6 %, respectively, p>0.05).

The study showed very strong positive correlations (r=0.9-1.0) between acute pain assessment scores on the VAS and FLACC
scale and heart rate, blood glucose levels, strong positive correlations (r=0.7-0. 9) with total leukocyte count and erythrocyte
sedimentation rate; moderate positive correlations (r=0.5-0.7) with serum TLR4 and CD40L levels; weak positive correlations
(r<0.5) with diastolic blood pressure, SpO2, and opioid and non-opioid analgesic administration.

Conclusions. The observed positive correlations between acute pain scores on the VAS and FLACC scale and pro-
inflammatory indicators may support the theory of involvement of these markers in the generation of acute pain in pediatric
patients. However, further research is needed to investigate the mechanisms of acute postoperative pain generation, to identify
markers related to nociception in chronic pain, and to develop preventive strategies for these conditions in children.

Key words: children; acute postoperative pain; CD40L system; TLR4; FLACC scale; Visual Analog Scale.

Introduction

Postoperative pain in children remains a significant
problem in pediatric intensive care, possibly related to
an imperfect algorithm for its management. Prolonged
postoperative pain delays recovery and rehabilitation,
increases treatment costs, and prolongs opioid use [1-3].
Inadequate perioperative pain management can lead to
a variety of postoperative complications, the prediction of
which remains elusive despite the use of commonly accepted
clinical, laboratory, and instrumental indicators [4-7].

Toll-like receptor 4 (TLR4) expression may serve as
a specific marker of acute postoperative pain. According to
the literature, opioid exposure induces neuroinflammatory
responses via glial TLR4 expression [8]. TLR4 stimulation
leads to overproduction of pro-inflammatory mediators
underlying inflammatory and autoimmune diseases,
including sepsis, neuropathic pain and neurodegenerative
diseases [9]. To date, opioid agonists have been shown to
act as TLR4 agonists, while opioid antagonists such as
naloxone act as TLR4 antagonists [10]. In addition, opioids
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can induce paradoxical hyperalgesia, a phenomenon that is
directly dependent on the baseline level of TLR4 [11]. The
results of recent studies also indicate the impact of TLR4
stimulation on the induction, conversion and modulation
of chronic pain [12]. There is evidence that opioids,
including morphine, can induce neuroinflammatory
responses, in part mediated via glial TLR4 expression
[13-15]. The interaction of TLRs in response to opioids
results in paradoxical hyperalgesia, a state of increased pain
sensitization induced by opioid exposure [16].

Experimental models of peripheral nerve injury have
shown that the CD40/CD40 ligand (CD40L) system
plays an important role in the generation of neuropathic
pain associated with increased chemokine (CCL2) and
calcitonin gene-related peptide (CGRP) expression [17-23].
However, the available literature on the pronociceptive
effects of the CD40-CD40L system in the experiment
is quite limited, and its role in the development of pain
syndrome in clinical medicine, especially in anesthesia
practice, remains unstudied.
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The aim of this study was to evaluate clinical and
laboratory changes in children after abdominal surgery and
their correlation with acute pain assessment scales.

Material and Methods. The study included 83 chil-
dren aged 7-18 years who underwent abdominal surgery
under opioid anesthesia in the surgical department of the
municipal non-profit enterprise «Ivano-Frankivsk Regional
Children’s Clinical Hospital of the Ivano-Frankivsk Re-
gional Councily, Ivano-Frankivsk, Ukraine, in 2020-2022.

Inclusion criteria were as follows: age 7-18 years;
indication for surgery for acute appendicitis; American Society
of Anesthesiologists (ASA) anesthesia risk score of I and II;
parental consent for children’s participation in the research.

Exclusion criteria included children under 7 years of
age; ASA anesthesia risk score of III and higher; mental
disorders; neoplasms or tumors; previous abdominal
surgery; chronic pain for six months prior to surgery; parent/
guardian refusal to enroll their children in the research.

Acute pain intensity was measured using the Visual
Analog Scale (VAS) [24] and the Face, Legs, Activity, Cry,
Consolability (FLACC) scale [25]. The VAS and FLACC
scale scores were obtained on days 1, 3, and 6 after surgery.

During the first six days after surgery, the children’s
vital signs, including heart rate (HR), respiratory rate (RR),
systolic and diastolic blood pressure (SBP, DBP), and oxygen
saturation (SpO2), were monitored. In addition, laboratory
indicators including leukocyte count, blood glucose level,
and erythrocyte sedimentation rate (ESR) were determined.

The level of TLR4 was measured in the blood of 48
patients using an enzyme-linked immunosorbent assay
(ELISA) kit from Elabscience, lot TM5TMWVDI (USA),
according to the manufacturer’s instructions at hospital
discharge, three months, and six months after surgery. The
results obtained were determined by the absorbance of the
studied samples on the microtiter plate reader «HumaReader»
(Germany) at a wavelength of 450 nm. The minimum possible
concentration of determination is 1 pg/ml.

Serum CD40L levels were measured in 30 patients using
the Human CD40L (Cluster of Differentiation 40 Ligand)
ELISA Kit, Catalog No: EH0086 (Fine Biotech, Wuhan,
China) according to the manufacturer’s instructions during
surgery, 24 hours after surgery, and at hospital discharge.

All clinical and laboratory studies were conducted in
accordance with the World Medical Association Declaration
of Helsinki «Ethical Principles for Medical Research
Involving Human Subjects». In accordance with the law,

a written informed consent was signed by each subject
(parents/guardians) prior to participation in the study. The
manuscript was approved by the Ethics Committee of the
Municipal Non-Profit Enterprise «Ivano-Frankivsk Regional
Children’s Clinical Hospital of the Ivano-Frankivsk Regional
Councily, as evidenced by the extract from the Minutes of
the Committee Meeting No. 2 dated February 24, 2002.

Statistical analysis was performed on a personal
computer using the statistical software packages MS
Excel and SPSS22 for Windows. If the data were normally
distributed (Shapiro-Wilk test >0.05), parametric statistical
methods were used, calculating the arithmetic mean (M)
and the standard error of the mean (m). The dependent
samples t-test was used to compare quantitative indicators
with a normal distribution. The relationship between
indicators was determined using Pearson’s correlation
coefficient. The difference between parameters was
considered statistically significant at p<0.05.

If the data followed a non-normal distribution (Shapiro-
Wilk test <0.05), non-parametric statistical methods were
used, calculating the median (Me), lower quartile (LQ) and
upper quartile (UQ). The Wilcoxon signed-rank test was
used to assess differences between nonparametric indicators.
The relationship between indicators was determined using
Spearman’s correlation. Parameter differences were
considered statistically significant at p<0.05.

The study is a part of the research project of the
Department of Children’s Diseases of the Postgraduate
Medical Education Faculty of Ivano-Frankivsk National
Medical University «Health Status and Adaptation of
Children from the Precarpathian Region with Somatic
Diseases, Their Prevention» 2021-2026, state registration
number 0121U111129; the author is a co-researcher.

Results and Discussion. The mean age of the
children was 13.8+0.23 years, while the mean body weight
was 40.9+1.6 kg. Gender assessment showed no differences
between boys and girls (55.4 % and 44.6 %, respectively,
p>0.05).

Analysis of acute pain assessment in children using the
VAS and FLACC scale showed a decrease in pain intensity
during the first six days after surgery (Table 1).

No statistically significant difference was found in the
main vital signs (RR, SBP, DBP, and SpO2) over the course
of treatment. However, a statistically significant decrease in
HR was observed on the sixth day after surgery compared
to the first day (Table 2).

Table 1

Acute pain assessment on the VAS and FLACC scale (n=83, Mtm)

Day after surgery VAS (points) FLACC (points)
1 6.81+0.09 6.69+0.11
2 5.87+0.1 5.87+0.12
3 5.04+0.11 5.07+0.12
4 4.06+0.14 4.25+0.13
5 3.34+0.11 3.49+0.13
6 2.51+0.14 2.77+0.13
'75-4100"00318 P,,=0.017
Dependent samples t-test P 1_5=0.OO5 P,,=0.008
16 P, .=0.038
P,.=0.027 26
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Table 2
Changes in patients’ vital signs over the course of treatment (n=83, M*m)
Indicator Day after surgery Indicator value Dependent
samples t-test
Day 1 96.15+1.64 P,,>0.05
HR, bpm Day 3 93.9+1.35 P, <0.001
Day 6 87.79+1.06 P,s>0.05
Day 1 21.0910.24 P,,>0.05
RR, bpm Day 3 21.0740.23 P,s>0.05
Day 6 20.67+0.17 P,.>0.05
Day 1 108.64+1.13 P,,>0.05
SBP, mm Hg Day 3 108.79+0.93 P,>0.05
Day 6 107.13+0.85 P,.>0.05
Day 1 67.09+0.94 P,,>0.05
DBP, mm Hg Day 3 69.22+0.86 P,.>0.05
Day 6 68.14+1.01 P,.>0.05
Day 1 97.77+0.07 P,,>0.05
Sp0,, % Day 3 97.83+0.08 P,s>0.05
Day 6 97.75+0.09 P,>0.05

Analysis of correlations between acute pain scores
on the VAS and FLACC scale and vital signs in pediatric

patients on days 1, 3, and 6 postoperatively is presented
in Table 3.

Table 3
Correlation coefficients between acute pain assessment scores on the VAS and FLACC scale and vital signs
in children, p<0.05

Indicator Day after surgery VAS FLACC
Day 1 0.95 0.95
RR, bpm Day 3 0.96 0.96
Day 6 0.97 0.98
Day 1 0.36 0.36
DBP, mm Hg Day 3 0.36 0.36
Day 6 0.42 0.41
Day 1 0.39 0.39
SpO,, % Day 3 0.36 0.36
Day 6 0.38 0.39

Analysis of the mean total blood leukocyte count
showed statistically significant differences in this indicator
during the course of treatment, namely 16.79+0.51 g/L on
day 1, 12.99+0.41 g/L on day 3, and 9.1340.28 g/L on day
6 after surgery (p, ,<0.001, p, ,<0.001). The mean ESR was
8.04+0.32 mm/h, 9.79+0.41 mm/h, and 8.91+0.33 mm/h
on days 1, 3, and 6 after surgery, respectively (p, ,=0.001).
The mean incidence of pathologically elevated ESR (>12
mm/h) in the children studied did not show statistically
significant changes during the first six days after surgery

(8.4 %, 8.4 %, and 12.0 % of cases on day 1, day 3, and
day 6, respectively). Evaluation of blood glucose level in
children also showed changes in this indicator during the
course of treatment, namely 5.97+0.11 mmol/l on day 1,
5.57+0.08 mmol/l on day 3, and 4.99+0.04 mmol/l on day
6 after surgery (p, ,<0.001, p, <0.001, p, ,<0.001).
Correlations between acute pain assessment scores on
the VAS and FLACC scale and paraclinical indicators in
patients on days 1, 3, and 6 postoperatively are shown in
Table 4.
Table 4

Correlation coefficients between acute pain assessment scores on the VAS and FLACC scale and paraclinical
indicators in children, p<0.05

Indicator Day after surgery VAS FLACC
Day 1 0.83 0.83
Total leukocyte count, g/L Day 3 0.96 0.91
Day 6 0.93 0.93
Day 1 0.84 0.84
ESR, mm/h Day 3 0.84 0.84
Day 6 0.84 0.84
Day 1 0.98 0.98
Glucose, mmol/l Day 3 0.99 0.99
Day 6 0.99 0.99
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Perioperative pain management in children is often
ineffective, with up to 50 % of patients experiencing
inadequate pain control and severe side effects from opioid
analgesics. According to the literature, an increase in opioid
use increases the prevalence of chronic pain [24]. The study
analyzed the frequency of opioid and non-opioid analgesic
administration to children in the perioperative period.
In the analgesic regimen, fentanyl was administered to
82 (98.8 %) children, promedol to 19 (22.9 %) children,
omnopon to 5 (6.02 %) children, morphine to one (1.2 %)
child, and ketamine to 29 (34.9 %) children. The following
non-opioid analgesics were also used for pain relief Analgin
in 63 (75.9 %) cases and acetaminophen in 57 (68.6 %)
cases. On the first postoperative day, statistically significant
positive correlations (p<0.05) were found between the
acute pain score on the VAS and the administration
of ketamine (r=0.41); on the sixth postoperative day,
statistically significant positive correlations (p<0.05) were
found between the acute pain score on the VAS and the
administration of Omnopon (r=0.77) and acetaminophen
(r=39). For the FLACC scale, statistically significant positive
correlations (p<0.05) were found on the first postoperative

200

day with the administration of Fentanyl (r=0.26), Promedol
(r=0.53) and Paracetamol (r=0.31); on the third postoperative
day with the administration of Promedol (r=0.48) and
Paracetamol (r=0.33); on the sixth postoperative day with
the administration of Paracetamol (r=0.3).

The mean ICU length of stay was 0.94+0.07 days, the
mean surgical length of stay was 8.11+0.38 days, and the
mean total hospital length of stay was 9.08+0.43 days.
Statistically significant positive correlations (p<0.05) were
found between the VAS acute pain score on the first day
after surgery and the ICU length of stay (r=0.39) and the
total hospital stay (r=0.28). These correlations remained
positive on postoperative days 3 (r=0.43 and r=0.48) and
6 (r=0.27 and r=0.23).

In addition, the absolute levels of serum TLR4 in
children at discharge (mean day 9.08+0.43), three and six
months after surgery were examined (Fig. 1). The mean
level of this membrane protein in children who underwent
surgery for acute appendicitis was 18.13+0.41 pg/ml at
discharge, 54.3+1.74 pg/ml three months after surgery,
and 102.17 pg/ml six months after surgery (p<0.001 across
all groups).

180 |

160 |

140 }

120

100

80

60

40 | J_
20 t @

o Mean
[] meansD
T Mean#1,96*SD

Day 9

Month 6 Month 9

Fig. 1. Serum TLR4 level in pediatric patients (pg/ml), n=48

The mean acute pain score on the VAS was 3.08+0.13
points one day after surgery, 2.54+0.13 points three months
after surgery, and 1.98+0.12 points six months after
surgery (p<0.001 across all groups); the mean FLACC

scale score was 3.39+0.12 points, 2.62+0.13 points, and
2.14+0.14 points, respectively (p<0.001 across all groups).
A correlation between serum TLR4 levels and the given
acute pain assessment scales is shown in Table 5.

Table 5

Correlation coefficients between acute pain assessment scores on the VAS and FLACC scale and serum TLR4
levels in children, p<0.05

Indicator VAS FLACC
Day 1 Day 3 | Discharge | Day 1 Day 3 [ Discharge
TLR4 level at discharge, pg/ml 0.31 0.43 0.39 0.48 0.49 0.59
TLR4 level 3 months after surgery, pg/ml 0.46 0.55 0.47 0.63 0.63 0.64
TLR4 level 6 months after surgery, pg/ml 0.37 0.46 0.39 0.61 0.53 0.58
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The mean serum CD40L level in children was 2213.9 pg/mL 12 hours after surgery, and 1508.4 [88.3; 3922.5] pg/

[114.9; 4582.5] pg/mL during surgery, 2125.3 [79.4; 4582.5]
5000

mL on the day of discharge, p<0.05 in all groups (Fig. 2).
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Fig. 2. Serum CD40L level in pediatric patients (pg/ml), n=30

The mean acute pain score on the VAS was 5.06 [3.0;
7.0] points within the first hours after surgery, 3.36 [3.0;
4.0] points at 24 hours after surgery, and 2.3 [2.0; 3.0]
points at discharge; the mean FLACC scale score was 5.23

[3.0; 7.0] points, 3.23 [3.0; 3.0] points, and 2.2 [2.0; 2.0]
points, respectively (p<0.001 in all groups). Correlations
between serum CD40L levels and the acute pain scales are
shown in Table 6.

Table 6

Correlation coefficients between acute pain assessment scores on the VAS and FLACC scale and serum CD40L

levels in children, p<0.05

VAS FLACC
Indicator 24 hours . 24 hours .
Surgery after surgery Discharge | Surgery after surgery Discharge
CD40L level during surgery, pg/ml 0.66 0.38 0.42 0.75 0.43 0.51
CDA40L level 24 hours after surgery, pg/ml 0.68 0.49 0.43 0.78 0.46 0.58
CDA40L level at discharge, pg/ml 0.75 0.38 0.37 0.67 0.53 0.42

Conclusions. Our study revealed various statistically
significant differences between acute pain assessment
on VAS and FLACC scale and clinical and paraclinical
indicators in children operated for acute appendicitis at
different postoperative intervals, showing very strong
positive correlations (r=0.9-1. 0) between the given
scales and heart rate, blood glucose levels; strong positive
correlations (r=0.7-0.9) with total leukocyte count and
ESR; moderate positive correlations (r=0.5-0.7) with
serum TLR4 and CD40L levels; weak positive correlations
(r<0.5) with DBP, SpO2 and administration of opioid
and non-opioid analgesics. Positive correlations between
acute pain assessment score on the VAS and FLACC
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KJIIHIKO-JTABOPATOPHI 3MIHU MAPKEPIB BOJIIO VY JITEW B MICJSONEPALIIMHOMY ITEPIOJI

A. B. Cemkosuu

KHII «IBano-®paHkiBchbka o0s1acHa AMTAYA KiIiHiYHA JikapHsa IBaHo-PpaHkiBcbKol 00J1acHOT paau»
(M. IBaHo-®panKiBCbK, YKpaiHa)

Pesrome.

[Micnsioneparniiinuii 6116 y JTEH 10 IBOTO Yacy € CyTTEBOIO IPOOIEMOIO JUIs MeiaTpHIHOI IHTeHCHBHOI Tepaii, 110 Moxe OyTH
TI0B’13aHO 3 HEOCKOHAIMM aJITOPUTMOM HOT0 MEHE/DKMEHTY. TpHBasuii micisoneparifHui 6116 IPU3BOUTS /10 TOJOBKEHHS TEPMiHIB
rocmiTaiizanii, IiIBUIIEHHs BAPTOCTI JIIKyBaHHs, 301IbIIEHHS Yacy pealimiTanii Ta TpUBaIOCTI 3acTOCyBaHHs omioinis. Heanexsarne
Tniepiornepaniiine 3HeOO0ICHHS MOXE CIIPUYHUHUTH BEJIMKY KUIBKICTh MICISIONEpaniiiHIX YCKIIaJHeHb, IIPOTHO3YBAaHHSI SIKUX 3a JOIIOMOTOI0
3arajbHO NPUHHATHX KIIHIYHUX, JJAOOPATOPHUX Ta IHCTPYMEHTAIBEHHUX OKa3HUKIB HA CHOTOHI HE BIAETHCS.

MeTo10 1aHOTO0 KOCTizKeHHsI OyJI0 OLIHUTH KIIHIKO-JIa00paTOPHI 3MIHM y AiTeH, SIKUM IIPOBEICHO Olepallil Ha OpraHax 4epeBHOL
MIOPOXKHUHH, Ta iX KOpeIsiiHMIT 3B’ 5I30K 31 MIKAJIAMH JUIsl OLIIHKH TOCTPOTro OOIIO.

Marepiaa Ta MeTOH A0CTITKEeHHs. Y JOCITI/PKCHHI B35UIH y4acTh 83 TUTHHHU BikOM 7-18 pOKIB, SIKUM IPOBOJHIOCH ONIEPATHBHE
BTPYYaHHS HAa OpraHax 4epeBHOI HOPOKHIHY i3 3aCTOCYBAHHSIM 3arajIbHOIPUHHATOrO OIMiOiJHOTO 3HEOOICHHSI.
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Kpurepii BximrodeHHs: Bik 7-18 pokiB; MOKa3H /10 MPOBEICHHS ONEPATHBHOTO BTPYYAHHS 3 TPUBOJY TOCTPOTO alleHJUIUTY; CTYTIiHb
AHEeCTEe310JI0TIYHOTo PU3HKY 3a mKanoo ASA (American Society of Anesthesiologists) I-II cTyneniB; 3roa 6aTbKiB/OMIKYHIB Ha 3aiIy-
YeHHS IUTHHH Y JIOCITI/PKSHHS.

JU71st BU3Ha4eHHS iIHTEHCHBHOCTI TOCTPOTOo O0IIO Y JTiTell BHKOPHUCTOBYBANN Bi3yaiabHO-aHaoroBy mmkaiy (BAILL) ta mkamy FLACC,
JUIS OL[IHKH OCHOBHUIX BITaJbHUX (DYHKIIH BU3HAYAIIM YACTOTY CEPIIEBUX CKOPOUCHB, YACTOTY AUXAHHS, CHCTONITHUH Ta iacTOMIYHAI
apTepialbHUI TUCK, PiBEHB caTypamii KpoBi. Takox MpoBOAMIN BU3HAYSHHS Ja0OPaTOPHHUX ITOKA3HUKIB: PiBHS JIEWKOIUTIB, TIIIOKO3H
B KPOBI, IBUAKOCTI OCIJaHHS epUTPONUTiB, piBeHb Oi1kiB TLR-4 Ta CD40L.

Yei kiiHivHI Ta 1ab0paTOpHI TOCIIIKEHHS TPOBOAMIIKCS BIAMOBIIHO 10 ['enbCciHChKOT Aekaparii BececBiTHROT MeIMIHOT acorria-
il « ETHYHI IPHHIMITT MEIUYHNX JOCII/PKeHb 3a YJacTIO JIOANHH SIK 00’ €KT OCHIIKEeHHsD) (IIPOTOKOITy KoMmicii 3 GioeTnku Ne 2 Bif
24.02.2022 poky).

CraTucTHYHUN aHai3 3/1iHICHIOBAIN Ha IIEPCOHAIBLHOMY KOMIT OTEpi 3a JOIIOMOT0I0 KOMIT FoTepHOT mporpamu Statistica 10 3 BuKo-
PHCTaHHSIM METO/IB MapaMeTPUYHOI Ta HEeMapaMeTPUIHOT CTaTHCTHKH.

Po6orta € hparmenTOM HayKOBO-T0CHiTHOT poOoTH Kadeapu qursanx xsopod [10 IODHMY: «Cran 310poB’st Ta 0cOOIMBOCTI ajarn-
tauii gited [IpukapnarTs i3 coMaTHYHNMH 3aXBOPIOBAHHSIMH, 1X POQiTakTHKay, HOMep AepskaBHOi peectpamii 0121U111129, repminn
BrkoHaHHs 2021-2026 pp., aBTOp € CIIIBBUKOHABIEM TEMH.

PesyawTaTtn pocaimkennsi. Cepenniit Bik nmiteii cknas 13,8+0,23 poku, a Bara — 40,9 +1,6 kr. OniHKa reHAepHOT PHHAICKHOCTI
HE BHSBIIIA PI3HUIN MK XJIOMTYUKAMH Ta JiBdatkamu (55, 4 ta 44,6 %, p > 0,05).

Y Xomi JOCTiKEHHS BCTAHOBJICHO JTy’Ke CHIIbHI MTO3UTHBHI Kopeusiiii (r = 0,9-1,0) Mixk OaJTbHOFO OIIHKOKO FOCTPOTO OO0 32 MIKATaMH
BAIII Ta FLACC Tta 9acToToro cepueBHX CKOpOYeHb, PiBHEM INTIOKO3U y KPOBI; CHIIbHI TO3UTHBHI Kopeswii (r = 0,7-0,9) — 3 3aransanm
piBHEM JICHKOIMTIB Ta MIBH/KICTIO OCIIaHHS €PUTPOLNTIB; IIO3UTHBHI Kopersnii cepennsoi cun (r = 0,5-0,7) — 3 piBassmu TLR-4 Ta
CD40L y kpoBi, TO3UTHBHI KopeJslii cinabkoi cwu (r < 0,5) —3 piBHEM JIiaCTONIYHOTO apTepianbHOro TUCKY, SpO,, MPU3HAYEHHAM
HapKOTUYHHX Ta HEHAPKOTHYHNX aHAIBTCTHKIB.

BucHoBok. BcTaHOBIIEHI TO3UTHBHI KOPEIIALIIHI 3aJIe:KHOCTEH Mk 0allbHOIO OIiHKOI0 roctporo 6omo BAI i FLACC 3 mpo3a-
TTAJTbHUMH ITOKa3HUKAaMH MOXKe ITiATBEP/PKYBaTH TEOPIIo y4acTi JaHUX MapKepiB y popMyBaHHI roCTpOro OO0 y neaiaTpiHIHOl TPpyIH
MAI€HTIB. AJie HEOOXiTHO TIPOOBKYBATH JOCIIKCHHS 111010 BUBYCHHS MEXaHI3MIB ()OPMYBaHHS TOCTPOTO MiCISI0NepaliitHoro 600,
BHSIBJICHHSI MapKepiB HOMUIENIIIT XPOHIYHOTO O0IIO Ta pO3pOOKH NUIIXIB MPOMUIAKTUKI JaHUX CTAHIB y HiTEH.

Kiro4oBi cj10Ba: nitu; rocrpuii micnsonepaniitamii 6inp; cucrema CD40L; TLR-4; FLACC; Bi3yanpHO-aHAIOTOBA IIKaIa
OLIIHKH 0OJII0.
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SARS-COV-2 TA THIEPKOAT' VJIALIA
Y BATITHUX

A. B. bouiuyk, IO. b. Akumuyk,
0. M. Axumuyk

TepHONIIBCHKUI HAIIOHATEHIN MEINYHHN YHIBEPCUTET
imeHi L. 5. Top6adyeBchkoro (M. TepHomine, Ykpaina)

Pe3ztome

Iobanvna nanoemis, axa 6yna cnpudunena sipycom SARS-CoV-2, cmeopuna 6es3npeyedenmui ax MeOuyHi max i coyianoHi
npobnemu. Bipyc mae 30amuicme cnpuduHamu npompomMoOmudHull Cmam, AKUI Y Ne6HUX GUNAOKAX NPU3B00UE 00 BANCKUX
mpombomuyHux ycrkiaoueHs. Ileped naykosysmu caimy noscmaino 3a60ants y 2UOOKOMY O0CAIONCEHH KA02YIAYIUHOI 30amHocmi
NaazMU Kpo8i ma npoproAzyISIHMHOL poii mpoMOOyumie y po3eumky namo2eHHUX MEXanizmie NOUKOONCEHHS eHOOMENII0, BETUKUX
CYOUHHUX MPomOO03i6 ma cucmemnux mikpoanzionamii. L{i Oocniodcents cmanyms 6 npueooi Kainiyucmam 0Jist 00CKOHAICHHSL
namozeHemumyHo- 002pYHMySaHux cxem JiKy8aHHs OaH020 3aX60PI0GAHHS MA NPOPINAKMUKYU 2PI3HUX YCKIAOHEHD.

Memoro oocnioxncenns oyno eusnauumu enaus sipycy SARS-COV-2 na deaxi nokazHuKu 320pmanbHOi cucmemu Kpoei
¥V 8a2iMHUX i3 NOCMKOGIOHUM CUHOPOMOM.

Mamepian ma memoou docnioxcenns. 3 nucmonaoa 2020 no civensv 2022 poky namu nposedeHo npocneKmusHe Ko2opmHe
docniodcerus 50 eacimuux xinok (ocnosua epyna) iz SARS-CoV-2, niomeepoiceHum memooom noiimepasHo-1aHyio2080i peaxyii.
Ipyny koumponio ckiano 25 HCinok 3 Qiziono2iunor 6azimuicnio, wo nepedysanu Ha CMAayioHaAPHOMY JIKY8AHHI Y KOMYHATIbHE
Hexomepyiiine nionpuemcmeo « Tepnoninocoka micoka KomyHanvha aikapua Ne 2y. IIposedents danoeo 0ocniodcents 6yno
sameepodiceno Emuunoio xomicicio Tepnoninbcokoeo nayionanrvno2o meduunozo yuisepcumemy imeni I.1opbauescokozo —
npomoxon Ne 61 6i0 13 aucmonaoa 2020 p. Bacimui o6cmedicysanucy y mepmini 6i0 30 0o 34 muowcnie eecmayii. 'V 6idiopanux
3paA3Kax Kpogi 00CHIONCYSANU. KITLKICIb MPOoMOOYUMIe, NOKA3ZHUKU KOA2YLOZPAMU: MINCHAPOOHEe HOPMANI308aHe GIOHOUIeHH ],
npompomMOIHO6ULl ma mpomMoOiHOBUIL Yac, NPOMPOMiOHO8ULL THOEKC, AKMUBOBANHUL HACTNKOGULL MPOMOONIACUHOGUI YdC, DIGEHb
Gibpunoeeny ma D-oumepy). JJocrioscenns suxonani na ananizamopi Coag Chrom 3003.

CmamucmuyHuil ananiz npogoowIL 3a 00NOM0O2010 NPocpamHozo 3abesnedentss Microsoft Exel ma «Statistica—10».

Hocniooncenns euxonarno 6 medxcax HIAP «Boockonanenns 0iaeHoCmuKy ma AiKy68anHs 6a2imuux 3 00MsiceHUM COMaAmMUUHUM
aHaMHe30M» Kapeopu akyuiepcmea ma SiHeKonoz2ii haxynvmemy nicisiOunIoMHol oceimu TepHONLIbCbKO20 HAYIOHAIbHO2O MEOUUHO20
yuigepcumemy im. 1. A. Topbauescvkoeco, depacasnuii peccmpayivinuti homep N 0121U100153, mepmin euxonanns 2021-2023).

Pesynomamu oocnioncennn. B 5 % eacimnux ocnoenoi epynu cnocmepizanocs 00CmosipHe sMeHueHHs abCoiomHol
Kinbkocmi mpomoboyumie menue, nise 100000/mrn, ma y 70 % nayienmis yiei epynu KinbKicms mpomoboyumis Oyia menuie
150000/ mxn i nuwe 25 % 6azimuux yiei epynu KinbKicmv mpomooyumie 6ionogioana HopmanbHUM NOKAZHUKAM. Y KOHMPOnvHill
epyni auwe y 16 % noxasnuxu mpomboyumie 6yau 6 meaxcax 150-180/, a y 84 % eacimuux yiei epynu nokazHuxu KinbKocmi
mpomboyumie eionosioanu Hopmi. IlokazHuxu npompomoino8o2o uacy oynu Heznauno doguumu y nayienmoxk iz COVID-19
(15,6 ¢; 14,4-16,3), nopieusno 3 konmpoavhoio epynoio (13,6 ¢; 13,0-14,3), (P>0,05). V eacimnux i3 SARS-CoV-2 cnocmepicanu
KoHyenmpayiro Qiopuroceny y 1,63 pasu euwy, y nopieHsauti i3 KonmpoavHow epynow (P<0,05). [lokasHuku akmueosanoco
4ACMK08020 MPOMOONIACMUHOBO20 YACY MA MIJNCHAPOOHO20 HOPMATI3068aH020 GIOHOWenHs Y epyni nayicumok i3 COVID-19
0Y8 008WUM, NOPIEHIOIOUU 3 KOHMPOTLHOIO 2PYNOIO, X0Ua Pi3HUYsA He 6yna cmamucmuuno snauywoio (P>0,05).Cnocmepieanocs
docmogipne (P<0,05) npuweudwennss mpomoinoeoeo uacy y 82 % eéacimmux oCHOGHOT epynu Y NOPiGHAHHI 3 KOHMPOTIEM.

ITiosuwenns konyenmpayii D-oumepy 0y10 Haubiibw 3SHAYYWUM 8i0XUIEHHAM 8I0 HOpmu. Tak, npu oyinyi NOKA3HUKIE
AA6OPamopHuUxX 00CiONHCeHb OCHOBHUX napamempie cemocmasy y 26 % nayicumox i3 COVID-19 oyno /J{-oumep 3pic y n’amo
pasis, ay 20 % y 8-10 paszie 6invwe, Hide y 300posux eazimuux. Omoice, sipyc SARS-CoV-2 mae nHecamuéry 0it0 HaA OCHOBHI
NOKA3HUKU SIK NPO- MAK | GHMUKOAYIAHMHOI cucmemu comeocmasy. I ocobnueo nebesneynum yi 3minu € 0Jis 86a2iMHUX HCIHOK,
aodice MIKpo ma Makpompomoo3su niayeHmu ma nynosuHu 6e0yms 00 HCUMMeEBOHeOe3NeUHUX CManie 0Jist niood.

Bipyc SARS-CoV-2 sede 0o cineproazynayii' y cucmemi 2oMeocmasy 8a2imHux y NOPIGHAHHI 3 HCIHKAMU KOHMPOIbHOL 2pynu,
AKI He Oynu iHQIKOBAHT KOPOHOBIPYCOM.

Bucnosok: Omoice, pezynvmamu Hauux 00Cai0NceHb 00360MI0Nb RAMOLEHEMUUHO 002PYHIMY8AMU HEOOXIOHICIb MPUBATO20
3ACMOCYBAHHS AHMUKOAZYIAHMHOT mepanii 6a2iMHUX 3 NOCIMKOBIOHUM CUHOPOMOM.

Knrwuoegi cnosa: mpomboyumu; sazimmicmo, SARS-CoV-2.

BcTyn

[mobanpHa manaeMis, ska Oyaa CIpHYUHEHA BipycoM
SARS-CoV-2, cTBopuina 6e3mperneaeHTHI MeIUIHI Ta
comianpHi mpobnemu [1, 7, 8, 15]. AHami3yo4un CBITOBY
nitepaTypy moxo nutanas BBy SARS-CoV-2 Ha eH-
JOTeNii Ta IMyHHI KIITHHH, TepeBakHa OUTBIITICT TOCITi-
JUKCHD MATBEPIKYE HiI0 Bipyca, MO CyIpPOBOIKYETHCS
MAaCHBHOIO CEKPEIli€fo MPo3anajbHIX IUTOKIHIB, IPH3BO-
JIATH JI0 MOLIKOMKEHHS €HI0TENII0, aKTHBALII] IEHKOLIUTIB
1 I IBUIIIEHOTO CITOXKMBAHHA TpoMOomwTiB [2, 13, 16, 20].

Baxxi TpOMOOTHYHI yCKIIATHEHHSI € HACIIKOM BipyCOM-
IHAYKOBaHHM MPOTPOMOOTUYHUM CTAHOM, SIKUI JIEKOJIH
Ha3MBaIOTh IMyHOTpOMO030M [4]. Tak sik TpOMOOIUTH
€ TOJIOBHUMH KJIITHHAMHU FeMOCTa3y Ta MaToJIOTi4HOTO
TPOMOO3y, TOMY € I[iIKaBUM BHBUYCHHSI POJIi TPOMOOIIUTIB
B MexaHi3max rinepkoaryisiiii, cnpuunaenum COVID-19,
SIK OJTHMM 13 MaTOJIOTIYHUX MEXaHI3MIiB T1IepKOAryJIsilil.
BinbIricTio aBTOPIB, SKi JOCIIHKYBaIH QYHKIIO TPOM-
6orutie ipu COVID-19 nmokaszayii KOPEIAIII0 MiX Tire-
PaKTUBOBAaHMM CTaHOM TPOMOOIIMTIB Ta BaXKKICTIO Tepe-
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0iry 3axBoproBaHHs. J{yKe [iKaBUM € MTOBiIOMJICHHS TIPO
npsme iH¢iKyBaHHs TpoMOonuTiB Bipycom SARS-Cov-2.
Taxe BipycHe iH]iIKyBaHHS TPOMOOIHTIB BEJE 10 CTaHy
rineparperarii [4, 14, 18, 19].

Takum urHOM, TITHOOKE TOCIIIKEHHS (QYHKIIIT TPOM-
OOIMTIB Ta KAOTYJSIIIHHOT 3/1aTHOCTI MJIa3MHU KPOBI B ITa-
TOTEHETHYHNX MEXaHi3MaxX IMOMIKOJKEHHS €HI0TEINiI0,
TpOMOO3y Ta CHCTEMHOI MiKpOoaHTionarii BiIKpHBA€E HOB1
BaKJIMBI MOKJIMBOCTI /ISl BIOCKOHAJIEHHS Ta MaTOreHe-
TUTYHOTO OOTPYHTYBAaHHS Ta CTBOPEHHS HOBHX CXEM JIi-
KyBaHHSL.

AKTyalbHUM 1 10 KiHI HE BUBYCHUM Ha CHOTOJHI €
MEXaHi3MH PO3BUTKY YCKJIaHEHb, BUKIMKAaHNX KOPOHABI-
pycHoro iH¢exmieto y BaritHux [15, 21, 22, 23, 24].

[NosiBa Koarymonarii — OCHOBHA ITaTOT€HETHYHA O3HAKa
HECTIPUATINBOTO MPOTHO3Y Juts namnieHTiB 3 SARS-CoV-2.

Bimomo, mro mume 5 % i3 yciX 3aXBOpIOBaHb Ha
3 SARS-CoV-2, maroTh BaXKHii niepedir 3aXxBOpIOBaHHS,
110 OYEBH/THO, 3aJICKHTH B/l KOMOPOITHOCTI 3aXBOPIOBAHB
OpraHi3My JIIOMUHU. Y 3B’S3KY 3 IINM 3pOCTA€ BAKIHUBICTD
BHBUCHHA (aKTOPiB PU3NKY BUHHKHEHHSI 3aXBOPIOBAHHS
[1,8,9, 12,25, 27].

Cepen OCHOBHHX YCKJIaHEHb BariTHOCTI MIPU MOCTKO-
BIJTHOMY CHH/IPOMI HAJIC)KUTh IIEPUHATAIBHIA CMEPTHOCTI
BHACJIIJIOK TUTAIICHTAPHOI TUCPYHKINT B CTa il TEKOMIICH-
caii Ta rocTpoi CepreBO-CYIMHHOT MaToIorii BHY Tpill-
HBOYTPOOHOTO TI0/1a (TPOMOO3Y TUTAlICHTApHUX CY/INH,
ITYTIOBMHH Ta 1HIII), BAPTO 3BEPHYTH yBary Ha MOPYIICHHS
B CHCTEMI TOMEOCTa3y, SIKa BiIirpae BUPIIAIBHY pOJIb B T1a-
TOTCHE31 MepUHATATFHIUX YCKIaTHEHE [5, 6, 10, 14, 26].

KinbKicTb TpoMOOIUTIB y Marepi NOCTYNOBO 3HHXKY-
€THCS MIPOTATOM BariTHOCTI 3 MEPIIOTO, JPYroro Ta Tpe-
TBOTO TPUMECTPY. MU po3yMieMo, IO MPH TecTalliftHuX
3aXBOPIOBAHHSX, TAKUX K IPECKIIAMIICISI Ta TeCTaliTHNI
IyKPOBUH /11a0eT, MaTepUHCHKI TPOMOOIIUTH CHPUSIOTH
SHJI0BacCKYJIApHiH iH(imbTparii TpodobiacTa i, TakuM 9u-
HOM, BUKJIMKAIOTh MATOJOTIYHI 3MiHM B IaneHTi [1, 12,
19]. IIpm recraniiHOMy IyKpoBOMY Jia0eTi KiibKa (ax-
TOPIB NPHUCKOPIOIOTH arperariro TPOMOOIUTIB i MiKpOCy-
JUHHUH TpoMO03 y TUTanenTi. TpoMOOIUTH aKTHBYIOTECS
Mpo3anaJbHUMH UTOKIHAMHU, SIKI 1HIYKYIOTH iX 3B’s3Y-
BaHHJ 3 nUTOTpododacTom mianentH [3, 13, 17]. Baritai
3 BPO/DKEHOIO UM HaOyTOr0, BHACIHIZIOK KOBiLy, TpOMOO(i-
JIEI0 BXOASTH IO HECHPHUSTINBOTO Tepediry BariTHOCTI.
IcHye 3aneXHICTh MiX CMaJAKOBHMH TiNIEPKOATYIISIIsIMA,
aHTU(OCHONIMIIHAM CHHAPOMOM 1 OCOOIMBOCTSIMH TUTa-
LIEHTAPHOTO KPOBOOOITY, YCKIIaJHEHHSIMH BariTHOCTIMHU
(recTo3u, HEBUHOIIYBAaHHS, TUCTPEC TIJI0/A, TIepeTdacHe
BiJIIapyBaHHs HOPMAJILHO PO3MIIICHOT TUIAIICHTH, BHY-
TpIIHBOYTpOoOHa 3arubens twioxa) 5, 10, 11].

MeToto nocnimkeHHs OyJ0 BU3HAYUTH BIUIUB BipycCy
SARS-COV-2 Ha nesiki NOKa3HUKH 3rOpTaJIbHOI CHCTEMU
KPOBI Y BariTHUX i3 MOCTKOBIHUM CHH/IPOMOM.

MaTtepian Ta MeTOAM AOCHIAKEHHA. 3 icTomnaaa
2020 no ciuenb 2022 poKy HaAMHU MPOBEJIEHO MPOCIICK-
THUBHE KOTOPTHE IOCiKeHHS 50 BariTHUX *KiHOK (OC-
HoBHa rpymna) i3 SARS-CoV-2, niaTBep/pKeHUM METOI0M
MOJTIMEPa3HO-JIAHIIFOTOBOT peakiiil. [ pyy KOHTPOIIO CKiIa-
110 25 5KIHOK 3 (hi310JI0TTYHOIO BariTHICTIO, 1110 TIepeOyBan
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Ha CTal[iOHApHOMY JIIKyBaHHI y KOMyHaJIbHE HEKOMEPIIii-
HE MiINpHEMCTBO « TepHOMiNbChKa MichKa KOMyHaJIbHa
aikapust Ne 2». [IpoBeneHHst JaHOTO OCIHIPKEHHS OyIio
3aTBepKeHo ETnunHOI0 KOMiciero TepHOMiTbCHKOTO
HAI[IOHAJIBHOTO MEAMYHOro yHiBepcureTy iMeHi [.I'opOa-
4eBChKOTO — IpoTokon Ne 61 Bix 13 mucromama 2020 p.
BariThi o6crexyBanuch y tepMini Big 30 10 34 TixKHIB
recranii. Y BigiOpaHux 3pa3zkax KpOBi JOCIIIKYBaJIH:
KUTBKICTh TPOMOOIINTIB, TOKA3HUKH KOATYJIOTPaMH: MiK-
Hapo/IHE HOpMaJli30BaHe BITHONIECHHS, IPOTPOMOIHOBHH Ta
TpOMOIHOBHIA Yac, MPOTPOMIOHOBHI iHICKC, AKTHBOBAHHUI
YaCTKOBUI TPOMOOILIACTUHOBHH Yac, piBeHb (piOpHHOTreHy
ta D-gumepy). locaimkeHHs: BUKOHAHI Ha aHaizaTopi
Coag Chrom 3003.

Bci yyacHuku Oy noingopMoBaHi 1mpo 1iti, oprasi-
3aI1it0, METOAM JOCITIHKEHH Ta MiAIHCaTH iHPOPMOBaHY
3rofly Ha y4acTh Y HbOMY, @ TAKOXK BXKHTO BCIX 3aXO/IIB IS
3a0e3neYeHHsT aHOHIMHOCTI MaIli€HTIB.

[Tpu BUKOHAHHI POOOTH OyJM AOTPUMaHI OCHOBHI MO-
JIO’KEHHSI MDKHAPOJHUX CTaH/IAPTiB €THYHUX HOPM, SIKOCTI
HAyKOBHX JIOCHIKEHb Ta HAJIEKHOI KIIHIYHOT IPAaKTUKN
GCP (1996 p.), Declaration of Helsinki «World Medical
Association Declaration of Helsinki Ethical Principles for
Medical Research Involving Human Subjects» (2001 p.).

Byno mocnimkeno: kinbkicTh TpoMOoIHTiB (T), mokas-
HUKH KOAryJlorpaMu (M>KHApOIHE HOPMaTi30BaHE BiTHO-
mwenust (MHI), nporpom6inosuit (PTY) ta TpomMOiHOBUIA
gac (TY), mporpomibnosuit inaekc (I1TI), aktuBoBaHMi
yacTKOBUH TpomoOomnactuHoBuid yac (AUTY), piBeHb
¢ibpunoreny ta D-gumepy). JocmimkeHHs BUKOHAHI Ha
ananizaropi Coag Chrom 3003.

Hamu npoBeneHO CTaTUCTHYHMI aHANi3 3a J10M0-
MoOTroI0 IporpamHoro 3abe3neduenas Microsoft Exel Ta
«Statistica—10».

Hocaimkenns Bukonano B mexkax HJIP «Bmockona-
JICHHSI IIarHOCTHKHY Ta JIKYBaHHS BariTHUX 3 OOTSDKEHUM
COMaTHYHUM aHaMHE30M» KadeIpH aKkylepcTBa Ta Ti-
HEKOJIOT11 (haKymbTeTy MiCIATUIUIOMHOI OCBiTH TepHo-
MUIBCHKOTO HAIIOHAJBHOTO MEUYHOTO YHIBEPCHUTETY iM.
I. S1. TopbaveBchKOTO, MEpKAaBHAN peeCcTpaIlifHuil HoMep
N 01210100153, Tepmin Bukonanus 2021-2023).

Pe3ynksTaTy aocnigkeHHA Ta iX 06roBopeHHs

KoponagipycHa xBopoba giarHocToBaHa y 25 BariT-
Hux (41,7 %) y nerkiit popmi (HQM —Home Quarantined
with Mild simptoma (xBopi 3 JlerkuM nepedirom, o Ji-
KyBaJuch noma), 14 (23,3 %) maau mHEBMOHIO Ta Oyin
rocmitanizoBani (HMO — Hospitalized with Medirate
course (TocrmiTani3oBaHi MaIli€eHTH 3 CHMIITOMaMH Ce-
pennboi TsbkkocTi)) Ta 21 (35,0 %) manu nmHeBMOHIIO Ta
norpedyBanu kucHeBoi miarpumku (HVS — Hospitalized
oxygen-dependent patients with Severe symptoms (rocri-
TaJ130BaHi KUCHEBO3AJICXKHI MAIIEHTH 3 TSHKKHUMHU CHMII-
Tomamu)) (Tadm. 1).

OCHOBHHMMH CKapramu HalmieHTOK OyJu rapsdika
y 68,3 % (41 BariTHa), kamenb —y 70,0 % (42 BaritHi),
mianrisi—y 58,3 % (35 BaritHuX), ronoBHu 0116 — 71,7 %
(43 BarirHi), Oub y Topii. —y 40,0 % (24 BaritHi), 3arajgbpHa
cmadkicTb y 61,7 % (37 BaritHux). Y 6 BaritHux (10,0 %)
00CTEKEHUX 3aXBOPIOBAHHS MAJIO JICTKUH OC3CHMIITOM-
HUH mepeOir.



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

Tabnuus 1
Po3nopin BariTHux 3a ctyneHem TsxkocTi nepebiry SARS-Cov-2
: rpyna IIvrpyna l.IJ rpyna 3aranbHa KinbKicTb
(nepwwmn TpumecTp) (apyrui TpumecTp) (TpeTin TpumecTp)
HQM 10 10 5 25
HMO - 8 6 14
HSV 7 14 21
3aranbHa KinbKicTb 10 25 25 60

HQM - Home Quarantined with Mild disease course, (xeopi 3 neekum rnepebicom, w0 rnikysanuce doma),
HMO — Hospitalized with Moderate course, (2ocniimanizogaHi nayieHmu 3 cumrnmomamu cepedHbOI MXKKOCMI).
HSV — Hospitalized oxygen-dependent patients with Severe symptoms, (2ocnimanizogaHi KUCHEB03a/IexHi nauieHmu

3 MSKKUMU CUMITMOMamu).

V¥ 5 % BariTHUX OCHOBHOI I'PyIH CHOCTEpiranocs 10-
CTOBipHE 3MEHIIICHHS a0COIOTHOI KITBKOCTI TPOMOOIINTIB
mermie, Hibx 100 000/mxi, Tay 70 % martienTiB miei rpymnu
KUTBKicTh TpoMOoIuTIB Oyna menmre 150 000/Mkd i mutre
25 % BariTHUX Ii€l TPyNH KUTBbKICTh TPOMOOIWTIB BifMO-
BiJlaja HOPMaJbHUM ITOKa3HUKaM. Y KOHTPOIBHIN TpyTIi
nume y 16 % moka3Hukn TpoMOOIUTIB OyiIH B Mekax
150-180/, a'y 84 % BariTHuX 11i€i Tpyny MOKA3HUKH KiJlb-
KOCTi TpOMOOIHTIB BiAMOBiHamH HOpMi. [TokazHUKH TIpo-
TPOMOIHOBOTO Yacy OyiIM He3HAYHO JOBIIUMH Y MAI[iEHTOK
i3 COVID-19 (15,6 c; 14,4-16,3), mOpiBHAHO 3 KOHTPOIb-
HotO rpymoro (13,6 c; 13,0-14,3), (P>0,05). ¥V BariTHHX i3
SARS-CoV-2 criocTepiranu KOHIICHTpamito (iOpHHOTeHY
y 1,63 pa3u BuLy, y MOPiBHAHHI i3 KOHTPOJIBHOIO TPYTIO0
(P<0,05). IToka3HUKH aKTHBOBAHOTO YaCTKOBOTO TPOM-
0OIIaCTHHOBOTO Yacy Ta MiKHapOJHOTO HOpMaJi3oBa-
HOTO BigHOMIEHHS y Tpy1i mamienTok i3 COVID-19 6yB
JOBIIMM, ITOPIBHIOIOYH 3 KOHTPOJIEHOIO TPYIIOI0, X04a
pizHHUIA He Oyna ctatucTigHO 3Hauymoro (P>0,05).Crmo-
ctepiranocs nocrosipre (P<0,05) mpumBuaIIeHHS TPOM-

6ir0BOTO yacy y 82 % BariTHUX OCHOBHOI I'PyIH Y MOpIiB-
HSIHHI 3 KOHTPOJIEM.

[TigBumenns koHIeHTpamii D-auvepy Oymmo HaiOUTbII
3HAYYIIAM BiIXWJICHHSIM Bi HOpMH. Tak, IpH OLIHIT
MTOKa3HUKIB J1a00OpaTOPHUX TOCIIPKEHb OCHOBHUX Iapa-
MeTpiB remoctasy y 26 % mnaunienrok i3 COVID-19 6ymno
J-numep 3pic y m’ath pazis, ay 20 % y 8-10 pasis Oinblire,
HiX y 300poBuX BariTHHX. OTXe, Bipyc SARS-CoV-2 mae
HETaTUBHY [if0 HAa OCHOBHI NOKAa3HUKH K MPO- TakK 1 aH-
TUKOATYJSTHTHOI CHCTeMHU ToMeocTasy. | ocodmmBo Hebes3-
TIEYHHM IIi 3MiHU € JJIs BariTHUX JKiHOK, a/Ke MIKpO Ta
MaKpOTPOMOO3H IUIAIEHTH Ta ITyIIOBUHU BEAYTh JIO KHUT-
TEBOHEOE3NEUHUX CTAHIB JUTS IIJI0/1A.

Bipyc SARS-CoV-2 Bene m1o rimeproaryiilii y cuctemi
TroMeocTa3y BariTHHUX y MOPIBHAHHI 3 )KiHKaMU KOHTPOJIb-
HOI TpymiH, sIKi He Oynn iH(piKOBaHI KOPOHOBIPYCOM.

PesympraTti qociimKeHHS MOKa3HUKIB J[-1uMmepy y 1re-
pudepiliHiif KpOBi BariTHIX KOHTPOIBHOI TPYIIH Ta Y BATiT-
HuX 3 mo3uTuBHUM SARS-CoV-2 B mepmomy, 1pyromy ta
TPEThOMY TPUMECTPI BariTHOCTI IPEICTaBIICHI B TAOHIII 2.

Ta6bnuusn 2

Moka3Huku [-aumepy y nepucbepinHin KpoBi BariTHUX KOHTPOJILHOI rPyNu Ta y BariTHUX 3 NO3UTUBHUM
SARS-CoV-2 B nepLiomy, Apyromy 1a TpeTboMy TpuMecTpi BaritHocTi (Mm)

300poBi BariTHi BaritHi 3 nosantnsHum SARS-CoV-2
[MokasHukK 3 TpumecTpi 1 TpumecTpi 2 TpUMeCTpi 3 TpumecTpi
n=10 n=10 n=15 n=15
1,82+0,91 22,15+£3,11 25,51+3,25
-onuve P,<0,001 P,<0,01
ﬂkﬂdJEOF;;vm 0,56+0,16 P,>0,05 1 P,<0,001
P,<0,001 P>0,05
P, [OCTOBIPHICTb MK NMOKa3HMKaMK y BariTHUX doisionoriyHum nepebirom Ta 1,2,3 rpynamu nauieHTis 3 SARS-CoV-2
P, OOCTOBIPHICTb MiX NokasHukamu 1 rpynu Ta 2 i 3 rpynamu nauieHTiB 3 SARS-CoV-2
P, [OCTOBIPHICTb MiX NokasHukamu 2 Ta 3 rpynamu nauieHTis 3 SARS-CoV-2

[pwu ananizi pesynsraris J{-auMepy B TpyITi KOHTPOIIO
HaMH BUABJICHO, 110 HOTO PiBeHb Y MaIli€HTiB 3 (i3iono-
TiYHUM TepeOiroM BariTHOCTI BiH ctaHOBUB (0,564++0,16)
Mkr @EO/mut. B mepriii rpymi BaritHEX piBeHB -1rMepy
nerro 3poctas (1,82+0,91) mxr ®EO/mi, ane gocToBipHO
He BiJIPi3HABCA Bifl rpynH 310poBux Baritaux (P >0,05).

VY mamienTiB 3 mo3utuBHEM SARS-CoV-2 B apyromy
TPUMECTpi BariTHOCTI pe3ynbTariB J[-mumMepy CTaHOBUB
(22,15%3,11) mxkr ®EO/mn, mo nocrosipuo P <0,001,
P2<0,001) BIAPI3HANIOCS BiJl TOKA3HUKIB KOHTPOIBHOL
TpYIIN Ta TIEePIIoi TPYIH BiANOBIAHO. B TpeTiit rpymi Barit-

HUX MoKa3HUK [ mumepy ckmas (25,5143,25) mxr ®EO/m,
JIOCTOBIPHO (Pl<0,001, P2<0,001) BiZIPI3HSAIOCS BiJI IIOKa3-
HUKIB KOHTPOJIGHOI I'PYIH Ta MEPIIOi IPyNy BiAMOBITHO.
JlocToBipHUX BiAMIHHOCTEH Mi’K TIOKa3HUKAMH IPYTOi Ta
TpeThoi rpynm He Gyio (P,>0,05).

OTxe, OTHUM 13 MEXaHi3MOM PO3BUTKY yCKIIaJHECHb,
BHUKITUKaHUX KOPOHABIPYCHOIO iH(EKIIIEI0 Y BariTHUX Ki-
HOK, € TINEPKOAryIATOPHUH CHHIPOM, 110 € OCHOBHOIO T1a-
TOTEHETHYHOIO 03HAKOI0 HECTIPUATINBOTO IPOTHO3Y AJIS
marieHTiB 3 SARS-CoV-2. Tomy, 3acTocyBaHHS HU3KOMO-
JEKYISIPHUX TETIApUHIB Y BariTHUX 3 TIOCTKOBITHUM CHH-
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JPOMOM € TAaTOTeHETHYHO 00T PYHTOBAHUM CIIOCOOOM TIPO-
(iTaKTHKH TPOMOOTHYHNX YCKJIIaJHEHb Y BariTHUX KIHOK.

Bubuparoun 1031 1 TPUBATICTS AHTHKOATYJISTHTHOT Tepartii
MH CIUPAJIMCS caMe Ha PiBHI MOKa3HUKIB J[-mumepy. Skmio
piBens Jl-nimepa nepesuntysamu 0,5 Mkr®EO/Mi, BariTHIM
TIPU3HAYaIH TIIKIPHI 1H €KL HaZ[poapruHy KaubIIiio (ppak-
cinapin), Hu3pKoMorIeKyIsipHoro rerapuny (HMI) y crangap-
HHX JI03aX I1i/{ KOHTPOJIEM JIAOOPATOPHHX NMOKA3HHKIB.

3acTocyBanHs HMI B sikOCTi mpemapary BUOOpPY
B KOMIUIEKCHOMY JIIKyBaHHI BariTHUX 3 MTOCTKOBITHUM
CHHJPOMOM 1 BUCOKHM PiBHEM MOJIEKYJSIPHUX MapKepiB
TPOMOO3IB € NMATOTEHETHYHO OOTPYHTOBAHUM 1 JIO3BOJISIE
TIPOJIOHTYBATH BaTiTHICTB, TPOQIIAKTYBATH AUCTPEC TII0Ia
Ta MOTEPENTH PENPOAYKTHBHI BTPATH.

[MigBumenHs koHIEHTpatii D-auMepy Oyiro HalOTbIIT
3HAYYIIUM BiIXWUJICHHIM Bil HOpMH. Tak, Ipu OILIHIT
TTOKA3HUKIB JJa00PaTOPHUX JOCIIIKEHb OCHOBHUX Tapa-
MeTpiB remocrasy y 26 % nanienrok i3 COVID-19 6yno
J-numep 3pic y m°ath pasis, ay 20 % y 8-10 pasis Oinblie,
HDXK y 310poBHX BariTHHX. OTXe, Bipyc SARS-CoV-2 mae
HETaTUBHY JIf0 Ha OCHOBHI ITOKa3HUKH SIK TIPO- TaK 1 aH-
THKOATYJISTHTHOI CHCTEMH romMeocrasy. | ocobnmnBo Hebes-
TIEYHMM IIi 3MIiHU € JJIs BaTiTHUX JKIHOK, aJKe MIKpO Ta
MaKpOTpPOMOO3H IIAIEHTH Ta MYTTOBUHH BEIYTh JI0 JKHT-
TEBOHEOE3MEYHNX CTaHiB ISl TUIOAA.

Bipyc SARS-CoV-2 Beze 10 rinepkoarysiiii y cucremi
roMeocTa3y BariTHUX y MOPIiBHSHHI 3 )KIHKaMH KOHTPOJIb-
HOI TpyNH, sKi He Oy iH(]iKOBaHI KOPOHOBIPYCOM.

NMiTepatypa:

BucHoBoOK. IlaniHHs piBHS TPOMOOIUTIB HIKIC
150 000/MK1 y BariTHUX 3 MOCTKOBIIHUM CHHAPOMOM
(75 %) Oys0 y 4,6 pasiB Bulile, HXK Y KOHTPOJIBHIH rpyi
BaritHUX (16 %). Taka »x TeH/eHIis criocTepiranacs i oo
NiABUIICHHS KOHIeHTpamii D-numepy. Bipyc SARS-
CoV-2 cnipuuuHsie y BariTHUX JTOCTOBIpHE 301IbIICHHS
KOHIIEHTpALiT (hiOpUHOTeHY Y MOPIBHSHHI i3 TOKa3HUKaMH
y IpyIIi MaIi€enTiB 3 (i310J0TYHAM [1epediroM BariTHOCTI.
INineparperaiiist Ta rinepkoaryJsiiisi CyTTEBO 3MIHIOIOTh
roMeocTa3 opraHiamy BariTHux Ha (oHi XBOopoOH Ta
MaTOreHETUYHO OOTPYHTOBYIOTh HEOOXIIHICTh TPUBAJIOTO
3aCTOCYBaHHS aHTHKOAryJIsSIHTHOI Teparmii y BariTHuX
3 NOCTKOBIJIHUM CHHJPOMOM.

NepcnekTuBM nopganbWUX AOCNiAXeHb.
YacTrHa MOMYISAIIT MalOTh HE JINIIE SBHi, ajie i PIX0oBaHi
po3manu reMocTasy pi3HOTO BHIY TpoMOO(Diii, Taki IK
aHTH(OC O THIH CHHAPOM Ta TieproMonncTeiHeMis,
10 1 MOTPANIAIOTh B TPYNH PU3UKY TPOMOOTHIHUX
yckilagHeHb. ToMy, BaXJIMBUM € BUBYCHHS IHX
KOMOpPOINHUX CTaHIB y BariTHUX 3 MOCTKOBiTHHUM
CHHJIPOMOM.

KoHdpnikT iHTepeciB: aBropu He MatOTh KOHQIIIKTY
IHTEepECIB, MPO KUK CIIiT TOBITOMIISTH.

Oxepena chiHaHCYBaHHA: aBTOpH 3asBUIIH, IO 1€
JIOCITIJDKEHHST He OTpUMaJIo (PiHaHCOBOT MiATPUMKH.
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SARS-COV-2 AND HYPERCOAGULATION IN PREGNANT WOMEN
A. Boychuk, Y. Yakymchuk, O. Yakymchuk

I. Horbachevsky Ternopil National Medical University
(Ternopil, Ukraine)

Summary.

The global pandemic caused by the SARS-CoV-2 virus has created unprecedented medical and social problems. The virus has the
ability to induce a prothrombotic state, which in certain cases has led to severe thrombotic complications. Scientists all over the world
were faced with the task of studying in detail the coagulation capacity of blood plasma and the procoagulant role of platelets in the
development of pathogenic mechanisms of endothelial damage, major vascular thrombosis and systemic microangiopathies. These studies
will be useful for clinicians to improve pathogenetic-based treatment schemes for this disease and to prevent serious complications.

The aim of the study was to determine the effect of the SARS-CoV-2 virus on some parameters of the blood coagulation system in
pregnant women with post-covid syndrome.

Method and materials. From November 2020 to January 2022, we conducted a prospective cohort study of 50 pregnant women
(main group) with SARS-CoV-2 confirmed by the polymerase chain reaction method. The control group consisted of 25 women with
physiological pregnancy who were undergoing inpatient treatment at the communal non-profit enterprise «Ternopil City Communal
Hospital No. 2». The conduct of this study was approved by the Ethics Committee of Ternopil National Medical University named after
I. Gorbachevsky — protocol No. 61 dated November 13, 2020. Pregnant women were examined between 30 and 34 weeks of gestation. In
the selected blood samples, the number of platelets, coagulogram indicators: international normalized ratio, prothrombin and thrombin
time, prothrombin index, activated partial thromboplastin time, fibrinogen and D-dimer levels were studied. The studies were performed
on a Coag Chrom 3003 analyzer.

Microsoft Excel and Statistica-10 software were used for statistical analysis.

The study was conducted 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, performance period 2021-2023).

Results. A significant decrease in the absolute platelet count to less than 100,000/pL was observed in 5 % of the pregnant women
in the main group, and in 70 % of the patients in this group, the platelet count was less than 150,000/puL, and only 25 % of the pregnant
women in this group had platelet counts within the normal range. In the control group, only 16 % of the platelets were in the 150-180
range, and 84 % of the pregnant women in this group had platelet counts within the normal range. Prothrombin time indicators were
slightly longer in patients with COVID-19 (15.6 s; 14.4-16.3) compared with the control group (13.6 s; 13.0-14.3), (P>0.05). In pregnant
women with SARS-CoV-2, the concentration of fibrinogen was 1.63 times higher than in the control group (P<0.05). The indicators of
activated partial thromboplastin time and international normalized ratio were longer in the group of patients with COVID-19 compared
with the control group, although the difference was not statistically significant (P>0.05). A significant (P<0.05) acceleration of the
thrombin time was observed in 82 % of the pregnant women in the main group compared to the control group.

An increase in D-dimer concentration was the most significant abnormality. Thus, when evaluating the indicators of laboratory
studies of the main parameters of hemostasis in 26 % of patients with COVID-19, D-dimer increased five times, and in 20 % it was
8-10 times more than in healthy pregnant women. Thus, the SARS-CoV-2 virus has a negative effect on the main indicators of both the
procoagulant and anticoagulant systems of homeostasis. And these changes are particularly dangerous for pregnant women, because
micro- and macrothrombosis of the placenta and umbilical cord lead to life-threatening conditions for the fetus.

The SARS-CoV-2 virus leads to hypercoagulation in the homeostatic system of pregnant women compared to control women who
were not infected with the coronavirus.
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Conclusion: Thus, the results of our research allow us to pathogenetically justify the need for long-term use of anticoagulant therapy

in pregnant women with post-CoV syndrome.
Key words: Platelets; Pregnancy; SARS-CoV-2.
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UDC: 618.3:616.12-008.331.1-085 POSSIBILITIES OF CORRECTING
DOI: 10.24061/2413-4260.X111.4.50.2023.15 CELLULAR-HUMORAL IMMUNE

DISORDERS AND CYTOKINE STATUS
V. L. Vashchenko IN HIGH-RISK PREGNANT WOMEN

Poltava State Medical University, Ministry of Health FOR THE DEVELOPMENT OF PREECLAMPSIA
of Ukraine (Poltava, Ukraine)

Summary

The development of pre-eclampsia is associated with immunological interactions between the foreign maternal and fetal
tissues, which are characterized by a predominance of the influence of type 1 T-helper cells, leading to increased production
of highly aggressive pro-inflammatory cytokines. However, the mechanism of cellular-humoral immune and cytokine changes
leading to the manifestation of pre-eclampsia is not fully understood and no corrective measures have been developed.

Purpose. To investigate the changes in the cellular-humoral immunity and cytokine profile in a cervical mucus of pregnant
women at high risk for developing PE and to find out the effectiveness of the proposed secondary prevention of PE in the
normalization of these indicators.

Method and Materials. The main group (MG) consisted of 91 pregnant women with risk factors for pre-eclampsia who
had impaired blood flow in the uterine spiral arteries at 18-20 weeks of pregnancy. Among them, 59 patients (MG-1I) received
secondary prevention of pre-eclampsia from 18-20 weeks until delivery using metformin, vitamin D3, and corvitin, while the
remaining 32 patients (MG-1) declined preventive measures. The control group (CG) consisted of 30 healthy pregnant women.

The research was regulated by the rules of humane treatment of patients in accordance with the requirements of the Tokyo
Declaration of the World Medical Association, the international recommendations of the Helsinki Declaration on Human Rights,
the Convention of the Council of Europe on Human Rights and Biomedicine, and the laws of Ukraine.

TNF-o, INFy and IL-10 levels were determined in cervical mucus by enzyme-linked immunosorbent assay (ELISA), peripheral
blood lymphocyte CD3+, CD4+, CD8+, CD16+, CD22+ levels were assessed by indirect immunofluorescence. The CD4/CD8
ratio was calculated as an immunoregulatory index. Blood serum immunoglobulin (Ig) levels were determined by competitive
enzyme-linked immunosorbent assay (4, M, and G). The concentration of circulating immune complexes (CIC) in blood serum
was measured by the immunoturbidimetric assay.

The data were analyzed by mathematical-statistical methods, calculating the mean (M), variance (c), and standard error (m),
applying Student s t-test, and performing correlation analysis using the statistical program «STATISTICA» (StatSoft Inc., USA).

The paper is an excerpt from the initiative scientific research project of the Department of Obstetrics and Gynecology Ne 2 of
the Poltava State Medical University entitled « Optimization of approaches to management of pregnancy in women at high risk
of obstetric and perinatal pathology» (state registration number 0122U201228, duration: 10.2022-09.2027).

Results. In women at high risk of developing pre-eclampsia (MG-1), a significant decrease in the concentration of T helper
cells (CD4+), an increase in T suppressor/killer cells (CD8+), a decrease in the immunoregulatory index, a decrease in B cells
(CD22+) and an increase in CIC were observed. In addition, CIC greater than 100 [U/ml strongly correlated with the development
of pre-eclampsia. IgM levels were significantly elevated in women with pre-eclampsia, indicating possible trophoblastic stimulation
of their immune system, while IgG levels were significantly reduced. Women with pre-eclampsia had a significant predominance of
pro-inflammatory cytokines and a deficiency of anti-inflammatory cytokines. In women of the MG-II group who received the proposed
complex of secondary prevention of pre-eclampsia, the content of T-helper cells (CD4+) and T-suppressor/killer cells (CD8+) was
normalized. The immunoregulatory index increased significantly, and the number of CD22+ cells was about the level observed in
healthy pregnant women. The concentrations of IgA and IgG increased to the levels observed in the control group, while the level of
IgM decreased. The level of CIC decreased in pregnant women with MG-II, in contrast to the levels observed in women with MG-1.
The levels of pro-inflammatory cytokines INF-y and TNF-o. decreased after preventive treatment. However, the levels of the anti-
inflammatory cytokine IL-10 increased significantly in MG-II, leading to a significant reduction in the TNF-a/IL-10 ratio (p<0.001).

Conclusions. Pregnant women with a history of increased risk factors for PE and a decrease in the intensity of blood
flow in the spiral arteries of the uterus at 18-20 weeks of gestation have a pronounced imbalance of the T-cell subpopulation,
which is accompanied by a decrease in the production of T-helpers (CD4+) and an increase in the synthesis of T-suppressors/
killers (CD8+), which causes a decrease in the immunoregulatory index. This is accompanied by the development of a cytokine
imbalance with a predominance of pro-inflammatory cytokines and a deficiency of anti-inflammatory cytokines, and is also
associated with a significant decrease in the concentration of IgG and a decrease in the number of B cells. Such changes are
a consequence of the exhaustion of the reactivity of the humoral link of the general immunity, creating the conditions for the
frequent manifestation of PE, which occurs in almost half of such women. The application of our proposed improved method of
secondary prevention of pulmonary embolism in pregnant women with a high risk of developing this disease leads to significant
positive changes in the work of the immune system and a corresponding improvement in clinical results. It makes it possible to
reduce the frequency of PE development by 1.4 times and to prevent the occurrence of its severe forms by 2.6 times.

Key words: Preeclampsia; Cellular-humoral Immunity,; Cytokines.

Introduction to occupy a prominent position in the structure of perinatal
Despite the long-standing concern of researchers on the and maternal morbidity and mortality, and its pathogenesis
problem of pre-eclampsia (PE), this pathology continues is not fully understood [1-4]. Therefore, obstetrics still
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lacks an effective treatment and prevention scheme for
this disease [5-7].

Nowadays, one of the most accepted theories
regarding the development of PE is the one that links the
pathogenic processes of its development to the improper
transformation of spiral vessels during the replacement of
their endothelium by trophoblast cells [8-10]. In this case,
the vascular endothelium remains sensitive to the action
of numerous pressor factors, and a high-resistance blood
flow prone to vasospasm is formed in the uteroplacental
complex [11-15]. Immunological factors and changes in
cytokine balance play an important role in this process
[16-18].

During physiological pregnancy, trophoblast cells,
which are foreign to the mother’s body, initiate a series
of immunological reactions, during which the level of
production of proinflammatory cytokines of the Thl type
by monocytes decreases [19-21] and, on the contrary, the
production of Th2 cytokines increases [16-22].

It is believed that the development of PE is associated
with immunologic interactions between the foreign
maternal and fetal tissues, with a predominant influence
of type 1 T-helper cells, leading to increased production
of highly aggressive pro-inflammatory cytokines [22].
However, the specific factors that initiate the switch
in the immune response are still unknown. There is no
formulated unified mechanism for the complex cellular-
humoral immune and cytokine changes that lead to the
manifestation of PE, nor are there reliable markers or
predictors of these changes, nor have corrective measures
been developed. Therefore, there is an urgent need for
further investigation into the clinical and immunological
mechanisms underlying the development of PE.

Purpose. To investigate the changes in the cellular-
humoral immunity and cytokine profile in a cervical mucus
of pregnant women at high risk for developing PE and
to find out the effectiveness of the proposed secondary
prevention of PE in the normalization of these indicators.

Method and Materials. We studied the cellular-
humoral immunity and cytokine status in 121 pregnant
women at 28-32 weeks of gestation. The main group (MG)
consisted of 91 pregnant women with risk factors for the
development of pulmonary embolism based on their med-
ical history. The Doppler ultrasound performed at 18-20
weeks of pregnancy showed slow blood flow in the uterine
spiral arteries. The MG patients were divided into two
subgroups: 32 patients (MG-I) who declined our proposed
secondary prevention of PE [7], and the other 59 patients
(MG-II) who received enhanced secondary prevention of
pre-eclampsia from 18-20 weeks of pregnancy until de-
livery, using metformin at a dose of 2000 mg/day, vitamin
D3 at a dose of 4000 IU/day, and corvitin administered by
10-day monthly courses of intravenous infusions at a dose
of 500 mg/day. The control group (CG) consisted of 30
healthy pregnant women with no risk factors for pulmonary
embolism and no impairment of blood flow in the uterine
spiral arteries.

The research was conducted in accordance with the rules
of humanitarian treatment of patients, the provisions of the
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Tokyo Declaration of the World Medical Association, the
requirements of the international recommendations of the
Helsinki Declaration of Human Rights, the Convention of
the Council of Europe on Human Rights and Biomedicine,
the laws of Ukraine, and the requirements of the Ethical
Code of Ukrainian Physicians.

At 28-34 weeks of gestation, the levels of pro- and
anti-inflammatory cytokines (TNF-a, INFy, IL-10) in
cervical mucus were determined by enzyme-linked
immunosorbent assay (ELISA) using standard
commercial kits from Vector BEST. Rates of cellular-
humoral immunity were determined in blood samples.
Lymphocyte phenotyping in peripheral blood was carried
out by indirect immunofluorescence using commercial
erythrocyte diagnostic kits for CD3+, CD4+, CD8+,
CD16+, CD22+ antibody classes from Granum, RPL, LTD
(Ukraine, Kharkiv). At present, monoclonal antibodies
(MADb) of CD3+ class are considered to characterize
the total population of T lymphocytes, CD4+ for T
helper/inducer population, CD8+ for T suppressor/killer
population, CD22+ for B cells. The immunoregulatory
index CD4/CD8 was calculated, which indicates the ratio
of lymphocytes with helper and suppressor activity. The
functional activity of T lymphocytes was assessed using
the lymphocyte blast transformation reaction (LBTR) with
phytohemagglutinin (PHA) as a non-specific mitogen. [19].
Serum immunoglobulin (Ig) levels were determined using
a test system based on the principle of competitive enzyme-
linked immunosorbent assay (ELISA) with immobilized
antigens (A, M and G) and [20]. The concentration of
circulating immune complexes (CIC) in blood serum was
determined by the method of immunoturbidimetric analysis
(reagent kit of «CIC-HEMA» company).

The obtained data were processed using methods of
mathematical statistics, calculating the mean (M), variance
(o), standard errors of the mean (m), applying the Student’s
t-test and correlation analysis using the statistical software
«STATISTICA» (StatSoft Inc., USA).

The paper is an excerpt from the initiative scientific
research project of the Department of Obstetrics and
Gynecology #2 of the Poltava State Medical University
entitled «Optimization of approaches to management of
pregnancy in women at high risk of obstetric and perinatal
pathology» (state registration number 0122U201228,
duration: 10.2022-09.2027) [1].

Results and Discussion

The concentration of leukocytes in the blood of women
with MG-I (total) was 6.3+0.3*109/L and did not differ
significantly from the values in women with MG-I with PE
or from the values in CG. The absolute lymphocyte count
in all patients in MG-I was 1.7 £ 0.05*10%L (p<0.05),
which was almost similar to the values of this indicator
in healthy pregnant women. The absolute number of T
lymphocytes (CD3+) was 1.0 + 0.04*10°/L (p<0.05), with
a tendency to decrease compared to control values.

Among T cells, a decrease in the number of T helper
cells was observed in women with MG-I (overall) with
0.50 = 0.03*109/L (p > 0.05) and in patients with MG-I
with PE (0.40 £ 0.02*10%L (p < 0.001). In healthy pregnant
women this indicator was 0.58 + 0.03*10°/L. However,
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the number of T-suppressor/killer cells increased in MG-
I, especially in women with PE (0.48+0.05*10°L). At the
same time, the values in healthy women were 0.37+0.02
per 10°/L (p <0.05).

The immunoregulatory index, i.e. the ratio of CD4+
to CD8+ cells, was significantly decreased in women
with MG-I. In patients with PE from this group it was
0.83+0.07 compared to 1.56+0.10 in healthy pregnant
women (p <0.001).

We also observed a decrease in the absolute number
of CD22+ cells in patients with MG-I, which was
0.60+0.02*109/L in the whole group (p <0.05) and
0.57£0.04*109/L (p <0.050) in women with PE. In
pregnant women in the control group, the value was 0.68
+0.03*109/L.

Apparently, patients with MG-I who did not receive the
proposed treatment experienced a significant decrease in
T-helper cells (CD4+) along with a significant increase in
the concentration of T-suppressor/killer cells (CD8+). This
led to a decrease in the immunoregulatory index, a decrease
in the number of B cells (CD22+) and a tendency toward
a decrease in the absolute number of T lymphocytes
(CD3+). Pre-eclampsia occurred in 43.8 % of the cases in
the women of this group.

The concentration of IgA tended to decrease in MG-I
(1.89 £ 0.04 g/L vs. 2.08 £ 0.11 g/L in CG; p >0.1)
compared to control values. IgM levels in women with PE
of MG-I were significantly elevated (1.66 + 0.03 g/L vs.
1.49 + 0.06 g/L in CG; p <0.02), indicating trophoblastic
stimulation of the immune system in these women [14].
1gG levels were significantly reduced both in the total MG-1
(11.06 + 0.3 g/L compared to the normal range of 13.97 +
0.4 g/L; p <0.001) and in pregnant women with PE (9.28
+ 0.4 g/L; p <0.001). The decrease in IgG concentration
correlated with a decrease in B lymphocytes (CD22+) both
in the MG-I as a whole (r=0.47; p <0.05) and in patients in
this group who developed PE (r=0.58; p <0.01).

It should be noted that in healthy pregnant women,
the concentration of IgG in blood serum increases. This is
associated with increased synthesis. In women with PE, we
observed a significant decrease in Ig G. We hypothesize that
this decrease is caused by exhaustion of the reactivity of
the humoral part of the general immune system in PE [17].

We also observed an increase in CIC in MG-I (95.5 +
4.6 TU/ml compared to the normal range of 84.1 + 3.5 TU/
ml; p <0.05), especially in pregnant women with PE (103.7
+ 5.1 IU/ml). An increase in CIC above 100 IU/ml was
associated with the development of PE (r=0.76, p<0.05).

Significant increases in pro-inflammatory cytokine
levels, particularly INF-y and TNF-a, were also observed
in patients in the above group. At this time point, the level
of INF-y in cervical mucus in women with MG-I was
13.06 +0.70 pg/mL compared to 10.42 = 0.51 pg/mL in the
control group (p <0.01), and the concentration of TNF-a
in MG-I was 7.05 + 0.54 pg/mL compared to 3.40 + 0.24
pg/mL in the control group (p < 0.001). In women with
PE of MG-I, the level of pro-inflammatory cytokines was
significantly increased not only compared to women in
the control group but also compared to the total group of
pregnant women of MG-I (INF-y was 15.80 + 0.85 pg/ml;
TNF-a was 8.79 + 0.48 pg/ml).

In contrast to the increased levels of pro-inflammatory
cytokines, the concentration of the anti-inflammatory
cytokine IL-10 was significantly decreased in the studied
pregnant women. It was 4.90 + 0.25 pg/ml in women with
PE compared to 9.56 + 0.63 pg/ml in the control group
and 6.14 + 0.19 pg/ml overall in the MG-I (p<0.001). This
indicates immunosuppression in pregnant women with
PE, which likely contributes to the inability of trophoblast
cells to fully invade the uterine spiral arteries, leading to
the development of endothelial dysfunction.

The changes in the levels of pro- and anti-inflammatory
cytokines caused the increase in the TNF-a/IL-10 ratio. It
was 3.2 times higher in total MG-I (1.15 + 0.06 vs. 0.36
+ 0.02 in the control group; p <0.001) and 5 times higher
in pregnant women with MG-I who developed PE (1.80 +
0.09; p <0.001 in the same comparison).

We hypothesize that the excessive release of pro-
inflammatory cytokines in the presence of deficient anti-
inflammatory cytokines, along with increased levels of
T-suppressor/killer cells and increased production of
IgM, indicates an exaggerated inflammatory response in
the maternal organism, likely directed against foreign
fetal antigens [16-18]. This response leads to incomplete
invasion of trophoblast cells into the spiral arteries of the
uterus, resulting in systemic endothelial dysfunction and
the development of pre-eclampsia [18-20].

Application of the proposed treatment in women with
MG-II contributed to significant improvement in rates
of cellular-humoral immunity and cytokine profile. The
levels of CD4+ T-helper cells and CD8+ T-suppressor/
killer cells in women with MG-II were almost similar to
the levels observed in the control group. Despite a slight
increase in CD4+ cells in MG-II compared to MG-I,
the immunoregulatory index, which was significantly
decreased in MG-I women (1.22 + 0.06 compared to
1.56 £ 0.10 in CG; p <0.02), increased slightly in MG-II
and reached 1.35 + 0.11 (compared to 1.56 £ 0.10 in
healthy pregnant women; p >0.1). The increased absolute
level of CD22+ in women with MG-I, MG-II was not
significantly different from that observed in healthy
pregnant women (0.65 + 0.07).

In MG-II women, the concentration of IgA, which showed
atendency to decrease in MG-I (1.89 = 0.04 g/L compared to
2.08 £0.11 g/L in CG; p >0.1), was 1.97 £ 0.09 g/L, which
was not significantly different from the values in healthy
pregnant women. The level of IgM in the MG-II women
was 1.38+0.07 g/L, which was also not significantly different
from the control values (p>0.1). The level of 1gG, which
was significantly lower in untreated women (11.06+0.3 g/L
compared to the normal range of 13.97+0.4 g/L; p <0.001),
increased to 12.8+0.6 g/L in treated pregnant women of
MG-II, which was significantly higher than the level of
this immunoglobulin in MG-I, but did not reach the level
observed in CG (p <0.01). The concentration of CIC in
pregnant women with MG-II was decreasing, in contrast
to the levels in women with MG-I (90.4 + 5.6 IU/ml vs.
95.5 + 4.6 IU/ml, respectively; p >0.02).

After the preventive treatment, the levels of the pro-
inflammatory cytokines INF-y and TNF-a, which were
elevated in patients with MG-I, decreased. The level of
INF-y in cervical mucus was 11.30 + 0.70 pg/mL in MG-II
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compared to 13.06 + 0.70 pg/mL in MG-I (p <0.02), and
the amount of TNF-a was 4.04 + 0.82 pg/mL in MG-II
compared to 7.05 + 0.54 pg/mL in MG-I (p <0.001). On
the contrary, the concentration of the anti-inflammatory
cytokine IL-10 increased significantly in MG-II, reaching
8.93 + 0.54 pg/ml, compared to 6.14 + 0.19 pg/ml in
pregnant women of MG-I (p<0.001). The TNF-o/IL-10
ratio was significantly decreased in MG-II compared to
MG-I (0.45 £ 0.10 vs. 1.15 + 0.06; p <0.001).

Thus, in contrast to the suppression of cellular-humoral
immunity and the imbalance of pro- and anti-inflammatory
cytokines observed in women who did not receive the
improved prevention of the development of PE proposed
by us, in the group of pregnant women who received it, we
noted an improvement in indicators of immunity and their
normalization to levels typical of healthy pregnant women.
This was associated with a more favorable course of
pregnancy. Thus, the improved approach to the prevention
of the occurrence of PE made it possible to reduce the
frequency of the development of PE by 1.4 times. The
frequency of severe pulmonary embolism in women who
received the proposed complex of preventive measures
decreased by 2.6 times compared to the frequency of severe
forms of this complication in patients who did not receive
the indicated treatment.

Conclusions:

1. Pregnant women with a history of increased risk
factors for PE and a decrease in the intensity of blood
flow in the spiral arteries of the uterus at 18-20 weeks
of gestation have a pronounced imbalance of the T-cell
subpopulation, which is accompanied by a decrease in
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MOKJHUBOCTI KOPEKIIII MOPYIIEHDB KAITUHHO-T'YMOPAJIBHOI'O IMYHITETY TA IIUTOKIHOBOT'O
CTATYCY ¥ BATITHUX I'PYIIA BUCOKOT'O PU3UKY MO BUHUKHEHHIO MPEEKJIAMIICIT

B. JI. Bawenko

HoaTaBebkuii Aep:xaBHuii Meaxnunuii yniBepcurer MO3 Ykpainu
(m. ITonTaBa, Ykpaina)

Pesiome.

Po3BuTok npeekgamicii moB’si3aHii 3 IMyHOJIOTIYHUMH BiTHOCHHAMHU MK 4y)KOPiIHUMHU TKaHMHAMK MaTepi Ta IUIOAY, SIKi Ie-
pebiratoTh 3 MpeBaIloBaHHAM BILIMBY T-xenmnepis | THIy, BHACIIIOK 4Or0O 3pocTae BUPOOICHHS BUCOKOArPECHBHUX MPO3aNaIbHUX
uuToKiHiB. OJJHAK 10CI HE BUBYCHUI MEXaHi3M KJIITHHHO-IYMOPAJIbHUX IMyHHHX Ta IIUTOKIHOBUX 3MiH, 1110 IPUBOSATH 10 MaHidecTawil
MpeeKIIaMIIcii, He po3po0ieHi 3acobu 11 KopeKitii.

Meta pocaimkennsi. J{oCTiIUTH 3MiHN KITITHHHO-TYMOPAJIBbHOTO IMyHITETY Ta LUTOKIHOBOTO MPOQINI0 y LepBiKaIbHOMY CIIH3i
BariTHUX 3 BUCOKUM pu3nkoM po3ButKy [1E Ta 3’sicyBat edekTuBHICTH 3aripornoHoBanoi BropuaHoi npodinakruku [1E y Hopmaizawii
LIMX TOKA3HUKIB.

Marepiaa Ta metoau gociimkennsi. OcHory rpymy (OI') ckianu 91 BaritTHa 3 HasBHICTIO (DaKTOPIB PH3MKY MpeeKIaMIIcii, ki
B 18-20 TrKHIB BariTHOCTI MaJjiM CIIOBUIbHEHHUI KPOBOTOKY B Oaceiini cripanpHux aprepiit Mmarku. 59 mamientok (OI-1I) 3 18-20 TmxHiB
JI0 PO3POKEHHS OTPUMYBAJIH BTOPUHHY MPOMIIAKTUKY MPECKIaMIICIT 3 BUKOPUCTaHHAM MeT(opMiHy, Bitaminy D3 Ta KopBiTHHY; iHIII
32 nauientku (OI'-I) BinmoBuucs Big npodinakruku. Konrponsny rpymny (KI') ckinanu 30 310poBHX BariTHUX.

Hocnikenns pertaMentyBanucs [IpaBuiaMu ryMaHHOTO CTaBJI€HHs [0 MalieHTa 3rigHo 3 Bumoramu Tokiiicekol nexnaparii Bee-
CBITHBOI MeIuHOT acouiaii, MibKHapOAHUMHU pekoMeHaauisMu [ enbciHChKOT Jekiapaliii 3 npas soauxu, Konsenuieto Pagu €sponu
LI0/I0 [TPaB JIFOAWHH 1 GioMeuunHy, 3akoHaMH YKpaiHH.

Busznauanu: TNF-a, INFy, IJI-10 y nepsikansHOMY cin3i 3a JOMOMOIO0 iMyHO(EPMEHTHOTO aHai3y; piBeHb JTiM(OLMTIB Mepu-
¢depuunoi kposi kiacie CD3+, CD4+, CD8+, CD16+, CD22+ MeTo0M HenpsiMoi iMyHO(IIF0OPECLEHIIIT 3 pO3paXKHKOM iIMyHOPETyIIsi-
Toproro innekck CD4/CD8; piBeHb cupoBaTkoBuX iMyHormoOyiHiB (Ig) MeTosoM iMyHO(GEpMEHTHOTO aHai3y; CHPOBATKOBHUIl PiBEHb
nUpKyarorounx iMmyHHuX KomiutekciB (L[IK) MeTomom iMyHHOTO TypOOMETPHUYHOTO aHaTi3y.

Jani 00poOIsTH IUTIXOM PO3paxyHKy cepeaHix BubipkoBux 3HaueHb (M), aucrnepcii (0) Ta MOMUIIOK CepesiHiX 3Ha4eHb (m),
3 omiHKoIO KpuTepito CT’IoIeHTa Ta NPOBEICHHIM KOPEIISILIHHOTO aHatizy 3a qornomoroko cratuctudHoi nporpamMu «STATISTICA»
(«StatSoft Inc.», CILIA).

CrarTsi BUKOHAHa SIK ()parMeHT iHiLiaTHBHOT HAYKOBO-10CIi THOT pOOOTH, siKa IPOBOUTHCS CIIBPOOITHIUKAMK KadeapH aKyIepcTBa
Ta rinexosorii Ne 2 TTontaBcbKoro AepaBHOTO MEUYHOTO YHiBepcuTeTy « ONTHUMI3aList MiAXOIIB 10 BEICHHS BAriTHOCTI y KIHOK TPyIIl
BHCOKOTO PU3UKY [10 BAHUKHEHHIO aKyLIePChKOI Ta nepuHaTaibHoi naronorii» (Ne gepxpeectparii 01220201228, TepMiH BUKOHAHHS
10.2022-09.2027).

PesyabTaTn gociuimkeHHs. Y )KiHOK 3 BUCOKUM PU3UKOM po3BUTKY npeekamicii (OI'-1) BusiBieHe 3MeHIeH s piBHiB T-xemnmepiB
(CD4+), nipBuiiennst kiapkocti T-cynpecopis/kinepiB (CD8+), 3HIKEHHS iIMyHOPETyJIITOPHOTO 1HACKCY, 3MEHIICHHSI KiTbKOCTI B-KkitiTnn
(CD22+) ta 3pocranns LIIK. ITpu ripomy cuposarkoBuii piBerb LK, o nepesurrysas 100 ox/mi, 6yB TiCHO OB’ si3aHUIT 3 PO3BUTKOM
npeexyaMIcii. Y HalieHToK 3 MpeeKIaMIICielo J0CTOBIPHO 3pocTaia KoHeHTpauis [gM 3meHnryBanacs KinbkicTs IgG, 1o Mmoxe Oytu
OB’ s13aHUM 3 TPO(POOIACTUYHOIO CTUMYJISILIIEI0 IMyHHOT CHCTeMH 1UX HaiieHToK. OKpiM IbOro, 3HAW/ICH] 3pyLICHHS OaNaHCy LIUTOKIHIB
LEPBIKAIBHOTO CIIN3Y, L0 POSIBISIOTHCS 3HAYHHM JOMIHYBaHHSM [PO3aNaibHAX [UTOKIHIB IPH HEJOCTATKY MPOTH3ANAIbHUX. Y )KIHOK
OT'-1I micJ1st 3acToCyBaHHS 3aIIPOIIOHOBAHOTO KOMITIEKCY BTOPUHHOI MPO(IIaKTHKH ITPeeKIaMIIcii HOpMati3oByBaBcs BMIiCT T-xenmnepis

109



HEOHATONOTIA, XIPYPrISl TA NEPUHATANIbHA MEAULUVHA T. X111, Ne 4(50), 2023

NEONATOLOGY, SURGERY AND PERINATAL MEDICINE VOL. X1, Ne 4(50), 2023 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)

(CD4+) ta T-cynpecopip/kinepi (CD8+); 1ocToBipHO 301IBIIMBCS IMyHOPETYISITOPHAN 1HAEKC, KUTbKicTh CD22+ Habmimkanacs 10
3Ha4YeHb y 310poBUX BariTHUX. KonnenTpanis IgA ta IgG migsumtyBanacst 10 piBHs, IPUTAMaHHUX KOHTPOJBHIN IPyIi. 3MEHITYBaBCs
piens Ig M. Kinskicts HIK y Baritaux OI'-11 3HMXYyBanacsi, Ha BigMiHy Bix noka3sHukiB y xkiHok OI'-I. PiBui murokinis INF-y ta TNF-a
TTiCIISt IPOBEICHOTO NPO(IIaKTUIHOTO JIIKYBaHHS, 3HIDKYBaics. HatoMicTs koHIeHTpaltis npoTu3anansHoro nutokiny 1L-10 B OI'-11
JIOCTOBIPHO 3pOCTaa, MO MPHU3BENO A0 J0CTOBipHOTO 3HIDKeHHS Koedimienty TNF-a/IL-10 (p<0,001).

BucnoBkun. Barithi 3 paktopamu migsuimeHoro pusuky I1E B anamue3i 1 3HIDKEHHSM IHTEHCHBHOCTI KPOBOIUIMHY B CITIPAIEHUX
apTepisix Marku B 18-20 TrkHEBOMY TepMiHi recramnii MaloTh BUPaKeHUH qucOananc cyonomyssnii T-KIIiTHH, IO CyIPOBOIKYETHCS
3HIKEHHSIM BUpoOneHHs T-xennepis (CD4+) i1 mixBuimenHsM cuute3y T-cynpecopis/kinepis (CD8+), mo BUKINKaE 3MEHIIEHHS
IMyHOpETYISTOpHOTO iHJeKCy. Lle cympoBOIKYIOTECS PO3BUTKOM ITUTOKIHOBOTO JTHCOATAHCY 3 IPEBAIIOBAHHIM IPO3aNaIbHIX 1 gedi-
IIUTOM TPOTH3AAILHUXIIUTOKIHIB, 8 TAKOXK MOEIHYETHCS 3 CyTTEBUM IMaAiHHs KoHIEeHTpanii IgG 1 3HMmKEHHAM KUTbKOCTI B-KutiTuH.
Taxki 3MiHU € HACJiJKOM BHCHA)XEHHSI pEaKTHBHOCTI I'yMOPAJIbHOI JIAHKH 3arajbHOTO IMYHITETY i CTBOPIOIOTH IEPELyMOBH JUISl 4acTol
Marigecrauii [1E, mpuTamanHO1 TakuM XKiHKaM Maike B IIOJIOBHHI BUTIAKIB. 3aCTOCYBaHHS 3alIPONOHOBAHOTIO HAMH YAOCKOHAJICHOTO
METOAy BTOPHHHOI podinakTuky BUHUKHEHHs [1E y BariTHUX 3 BUCOKMM PH3HKOM PO3BUTKY IIbOTO 3aXBOPIOBAHHS IPU3BOIUTE 10
TIO3UTHBHHX 3MiH y pOOOTI CHCTEMH IMYHITETY 1 BI/IIIOBITHOTO MOKPAIICHHS KIIHIYHUX HAcJiKiB. BoHo nae 3mory B 1,4 pa3u 3HU3UTH
gacToTy po3BuTKy I1E i B 2,6 pa3u npodinakrye BUHUKHEHHS TSHKKUX 11 hopM.

KurouoBi cj1oBa: npe exnamcis; KI1iTHHHO-TyMOPaIbHUI iMyHITET; IUTOKIHHU.
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UDC: 618.2:618.14-092-071 CHANGES IN CYTOKINE BALANCE IN
DOI: 10.24061/2413-4260.X111.4.50.2023.16 PREGNANT WOMEN WITH CHRONIC

. ENDOMETRITIS IN THE PAST MEDICAL
V. Likhachov, O. Taranovska HISTORY AND THEIR ROLE IN THE

Poltava State Medical University of Ministry of Health DEVELOPMENT OF PREECLAMPSIA
of Ukraine (Poltava, Ukraine)

Summary

Few data regarding the levels of TNF-o, INF-y and IL-10 in the cervical mucus of pregnant women with the past medical
history of chronic endometritis have been found. The abovementioned cytokines have the impact on the course of pregnancy as
well as the processes of trophoblast invasion into the spiral arteries of the uterus. Deviations in their levels at the early stages
of pregnancy may be associated with the development of preeclampsia at later stages.

Purpose:to assess the levels of TNE, INF-y and cytokine IL-10 in the cervical mucus of pregnant women with a past medical
history of chronic endometritis. Additionally, the study aims to determine their role in the development of preeclampsia and
evaluate the effectiveness of comprehensive preconception treatment in preventing cytokine imbalance and the occurrence of
gestational complications.

Method and Materials. 135 pregnant women with the past medical history of chronic endometritis have been supervised
during their pregnancy and received preconception treatment (Group 1), as well as 168 women, whose pregnancy occurred in
the presence of untreated chronic endometritis (Group II). The control group (CG) involved 20 healthy women. Preconception
treatment included the administration of azithromycin, hormonal therapy with Femoston-Comb 2/10, and L-arginine aspartate
in combination with folate prophylaxis.

During the study, the principles of patient-centered care were followed in accordance with the requirements of the Tokyo
Declaration of the World Medical Association, the International Recommendations of the Helsinki Declaration on Human Rights,
the Convention on Human Rights and Biomedicine of the Council of Europe, the Laws of Ukraine, the Orders of the Ministry of
Health of Ukraine and the requirements of the Ethical Code of the Ukrainian physician.

The cytokine (TNF-a, INFy, IL-10) analysis in the cervical mucus was performed at 5-, 17-18 and 32 weeks of pregnancy,
using the enzyme-linked immunosorbent assay method with corresponding standard commercial reagent kits from the «Vector
BEST» company. The obtained data were processed using mathematical statistical methods, calculating the mean sample values
(M), variance (o) and standard errors of the means (m). Students t-test was used for assessment and the likelihood ratio was
calculated using the « STATISTICA» software (StatSoft Inc., USA).

The paper is an excerpt from the initiative scientific research project of the Department of Obstetrics and Gynecology No.
2 at Poltava State Medical University, entitled «Optimization of approaches to the management of pregnancy in women at high
risk of obstetric and perinatal pathology» (State registration number 0122U201228, duration:10.2022-09.2027).

Results. In pregnant women with a past medical history of chronic endometritis an increase in the levels of INF-y in cervical
mucus by 2.1 times at 5-6 weeks (p<0.001), by 2.4 times at 17-18 weeks (p<0.001) and by 1.7 times at 32 weeks of pregnancy
(p<0.001) compared to corresponding levels of this cytokine in healthy pregnant women, has been detected. Similarly, TNF-a
was by 4.3 times greater at 5-6 weeks of pregnancy compared to the values in the control group (p<0.001), by 3.3 times greater
at 17-18 weeks of pregnancy (p<0.001) and by 4.4 times at 32 weeks of pregnancy (p<0.001). All pregnant women with a past
medical history of chronic endometritis who had levels of INF-y in the cervical mucus greater than 66.4 pg/ml and/or levels of
TNF-o. greater than 90.9 pg/ml at 5-6 weeks of pregnancy subsequently manifested preeclampsia (OR 2.01; 95 % CI [1.1-7.12];
p<0.05 and OR 1.8; 95 % CI [1.2-6.29]; p<0.05 respectively). The level of IL-10 in their cervical mucus was by 4 times higher
than the control values at 5-6 weeks of pregnancy (p<0.0001); by 3.1 times higher at 17-18 weeks of pregnancy (p<0.0001)
and by 3 times higher at 32 weeks of pregnancy (p<0.0001). This compensates for the increase in pro-inflammatory cytokines,
allowing the TNF-o/IL-10 ratio to remain at a level characteristic of healthy women throughout pregnancy. In treated women,
the concentration of INF-y is by 1.8 times lower than in untreated patients at 5-6 weeks of pregnancy (p<0.0001), by 2.1 times
at 17-18 weeks of pregnancy (p<0.0001), and by 1.4 times at 32 weeks of pregnancy (p<0.0001). Similarly, TNF-o. in cervical
mucus was found to be lower by 3.6 times (p<0.01), 2.6 times (p<0.0001), and 4 times (p<0.001) respectively, in the specified
terms. This helps to avoid excessive production of the anti-inflammatory cytokine IL-10.

Conclusions. In women who got pregnant with untreated chronic endometritis, an increased production of cytokines INF-y
and TNF-o. at the early stages of pregnancy has been established. Comprehensive pregravidar treatment of chronic endometritis
allows for the normalization of levels of anti-inflammatory cytokines INF-y and TNF-a at the beginning of gestation, which
creates conditions for preventing the development of preeclampsia. This leads to a 1.9 times reduction in the frequency of this
complication (OR 2.3; 95 % CI [1.25-4.31]; p<0.05), a 1.8 times decrease in the frequency of severe forms of preeclampsia
(OR 4.64; 95 % CI [1.23-17.48]; p<0.05) and a delay in the average onset of its manifestations by 4.9 weeks (p<0.0001).

Key words: Preeclampsia; Chronic Endometritis; INF-y;, TNF-o, Trophoblast Invasion into the Spiral Arteries of the Uterus.

Introduction The development of CE is associated with a number
The onset of pregnancy in women diagnosed with of pathological processes that significantly affect the
chronic endometritis (CE) can be associated with a high functional state of the uterine mucosa, thereby creating
risk (from 33 % to 87 % of cases) of pregnancy loss [1-3]. unfavorable conditions for the onset of pregnancy [4,
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5]. These are primarily related to destructive changes in
endometrial cells that occur during prolonged inflammation
[6], impaired microcirculation in the basin of the uterine
spiral arteries [4], inadequate transformation of the uterine
mucosa during the menstrual cycle [4-7], as well as
a decrease in the synthesis of a2-microglobulin of fertility
(also known as glycodelin-A) [7, 8].

In our previous studies, a decrease in the level
of fertility a2-microglobulin (glycodelin-A) was
demonstrated in women with CE both in the preconception
stage and during the first weeks of pregnancy [2, 7].
Adequate synthesis levels create favorable conditions for
implantation and embryonic development [8, 9], as well
as ensure adequate progression of trophoblast invasion
into the uterine spiral arteries, which is a necessary step
in the formation of adequate feto-maternal blood flow [10,
11]. The processes of trophoblast invasion into the spiral
arteries of the uterus are crucial for the entire process of
pregnancy, and their disruption leads to the development
of serious obstetric pathologies (such as pregnancy loss,
pre-eclampsia, intrauterine growth restriction, placental
abruption) [11-14]. The influence of glycodelin-A on
the invasive properties of trophoblasts is related to
its ability to alter the intensity of cytokine synthesis:
high concentrations promote increased production of
IL-6, while reducing its level induces macrophages to
increased production of INF-y and TNF-a [15-17]. The
latter, in addition to their ability to potentiate aggressive
immune responses, have a significant limiting effect
on the processes of spiral vascular transformation [17,
18]. TNF-a from decidual macrophages promotes the
transformation of invasive trophoblasts into non-invasive
ones, inhibits the migration of trophoblast cells, reduces
their viability, thereby decreasing their resistance to
the lytic effects of NK cells [18, 19]. INF-y stimulates
NK cells and cytotoxic T lymphocytes, leading to
the formation of lymphokine-activated killer cells
capable of damaging trophoblasts, and also inhibits the
production of a number of trophoblast growth factors
[17-19]. Elevated levels of IL-10, as the major anti-
inflammatory cytokine, protect the fertilized egg from
maternal antigenic immune aggression and are essential
for successful pregnancy [20-22].

We did not find any studies on the levels of TNF-a,
INF-y and IL-10 in women who became pregnant with
CE. The role of variations in the levels of these cytokines
in the early stages of pregnancy in the development of pre-
eclampsia in later stages has not been studied.

Aim: to assess the levels of pro-inflammatory cyto-
kines (TNF, INF-y) and anti-inflammatory cytokine (IL-10)
in the cervical canal mucus of pregnant women with a past
medical history of chronic endometritis. Additionally, the
study aims to determine their role in the development of
preeclampsia and evaluate the effectiveness of compre-
hensive preconception treatment in preventing cytokine
imbalance and the occurrence of gestational complications.

Materials and Methods. 135 pregnant women
with a history of CE were followed during pregnancy and
treated for CE in the pre-pregnancy period (group I), and
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168 women whose pregnancy occurred in the presence of
untreated CE (group II). The control group (CG) included
20 healthy women who had not been diagnosed with CE
prior to pregnancy.

The proposed comprehensive preconception treatment
for CE was aimed at improving the chances of pregnancy.
It included administration of azithromycin to eliminate
intrauterine infection as a cause of inflammatory response
in the endometrium and a source of stimulation for
excessive production of pro-inflammatory cytokines in
CE [23]; Hormonal therapy with Femoston-Comb 2/10
for at least 3 months prior to pregnancy to synchronize
phase changes in the uterine mucosa and restore the
associated synthesis of glycodelin-A by the endometrial
glands; L-arginine aspartate at a dose of 6 g per day for 2
months to restore normal endometrial blood supply [24].
In addition, folate prophylaxis was administered at a dose
of 400 mcg/day. At the onset of pregnancy, patients were
prescribed drug support with dydrogesterone at a dose of
20 mg/day from the time of conception confirmation until
17-18 weeks of pregnancy. L-arginine aspartate was also
prescribed at a dose of 6 g per day in two 28-day courses
during the formation of the first (from 5-6 to 8-9 weeks
of pregnancy) and second (from 12-13 to 16-17 weeks of
pregnancy) waves of trophoblast invasion into the spiral
arteries of the uterus [12]. In accordance with current
guidelines, pre-eclampsia prophylaxis was performed by
administering acetylsalicylic acid at a dose of 100 mg/day
from the 12th to the 36th week of pregnancy and calcium
supplements at a dose of 1.5 g of elemental calcium per
day from the 16th week of pregnancy until delivery. The
dose of folic acid has been increased to 800 mcg/day during
aspirin prophylaxis [25].

During the study, the principles of patient-centered care
were followed in accordance with the requirements of the
Tokyo Declaration of the World Medical Association, the
international recommendations of the Helsinki Declaration
of Human Rights, the Convention on Human Rights and
Biomedicine of the Council of Europe, the laws of Ukraine,
the regulations of the Ministry of Health of Ukraine, and
the requirements of the Ethical Code of the Ukrainian
Physician.

The analysis of cytokines (TNF-a, INFy, IL-10) in
cervical mucus was carried out by the method of enzyme-
linked immunosorbent assay with corresponding standard
commercial reagent kits of the company «Vector BEST»
according to the manufacturer’s instructions. The levels
of the above-mentioned cytokines were determined at
5-6 weeks of gestation (at the beginning of gestational
remodeling of the spiral arteries) and at 17-18 weeks of
gestation (when trophoblast invasion into the vessel wall
is complete). In addition, the cytokine profile of the studied
women was examined separately at 32 weeks of pregnancy
(the time when clinical manifestations of pre-eclampsia
typically occur) [14]. The data obtained were processed
using mathematical-statistical methods, calculating sample
means (M), variance (o) and standard errors of means
(m). The Student’s t-test was used for evaluation and the
likelihood ratio was calculated using the «STATISTICA»
software (StatSoft Inc., USA).
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The paper is an excerpt from the initiative scientific
research project of the Department of Obstetrics and
Gynecology ! 2 of the Poltava State Medical University
entitled «Optimization of approaches to pregnancy
management in women at high risk of obstetric and perinatal
pathology» (state registration number 01220201228,
duration: 10.2022-09.2027).

Results and Discussion

In group II pregnant women with CE, we observed
a statistically significant increase in the levels of pro-
inflammatory cytokines, which was already evident at 5-6
weeks of pregnancy and progressed over time. Specifically,

in early pregnancy, the level of INF-y was 2.1 times higher
than the control values, reaching 62.8 + 9.0 pg/mL (vs.
29.1 £4.1 pg/mL in the control group; p<0.001). At 17-18
weeks’ gestation, this indicator was 80.8 = 10.4 pg/mL
(2.4 times higher than the control values (33.1 + 5.2 pg/
mL); p<0.001), and at 32 weeks’ gestation, it was 38.8
+ 4.1 pg/mL. This was 1.7 times higher than in healthy
pregnant women (22.2 + 3.9 pg/ml; p<0.001). Similarly,
TNF-a was 4.3 times higher than control levels at 5-6
weeks of pregnancy (88.1 £ 8.5 pg/ml vs. 20.4 + 3.0 pg/
ml; p<0.001), 3. 3 times at 17-18 weeks (96.8 + 3.5 pg/ml
vs. 29.2 + 3.1 pg/ml; p<0.001) and 4.4 times at 32 weeks
(100.7 £3.9 pg/ml vs. 22.4 £ 5.5 pg/ml; p<0.001).

Table 1

The level of pro- and anti-inflammatory cytokines in cervical mucus in pregnant women with a history
of chronic endometritis

INF-y (pg/ml) TNFa (pg/ml) IL-10 (pg/ml)
£
L %?ggsl Group | Group |l (;OrQLrSI Group | Group Il Control Group | Group I
n=20 n=119 n=116 n=20 n=119 n=116 group n=20 n=119 n=116
)
X
% 62,849,0 88,148,5 102,142,2
O| 291241 | 33448 | 0001 | 20430 | 24303 | 50001 | 256420 | 283227 | 5e<0.0001
p*>0,25 o p*>0,5 ok p*>0,2 o
© p**<0,001 p**<0,001 p**<0,0001
2
(0]
g 80,8+10,4 96,8+3,5 104,0+4,1
S| 331452 | 30643 | L0001 | 202:31 | 38646 1 nilo001 | 327¢15 | 30449 | ec0.0001
w p >015 *% p >0’1 k% p >075 *%
= p**<0,001 p**<0,001 p**<0,0001
X
5 38,8+4,1 100,7+3,9 83,5+3,4
S| 222439 2%;8;3'56 p*<0,001 | 22,4455 25;1355;3 p*<0,001 | 27,339 27;2355’1 0*<0,0001
N Py, p**<0,05 p=L, p**<0,001 P=E9 1 p*<0,0001

Note: p*—from the CG in the same term; p**- in comparison with the Group |

The increase in pro-inflammatory cytokine levels in
group II women was accompanied by an increase in the
concentration of anti-inflammatory IL-10. Specifically,
the level of IL-10 in their cervical mucus was 102.1 + 2.2
pg/ml at 5-6 weeks of pregnancy (4 times higher than the
control values (25.6 + 2.9 pg/ml; p<0.0001)); 104.0 = 4.
1 pg/ml at 17-18 weeks’ gestation (3.1-fold higher than in
CG (32.7 £ 1.5 pg/ml; p<0.0001)) and 83.5 + 3.4 pg/ml at
32 weeks’ gestation (3-fold higher in the same comparison
(27.3 £ 3.9 pg/ml; p<0.0001)). This counterbalances the
increase in pro-inflammatory cytokines, allowing the
TNF-alpha/IL-10 ratio to remain at levels characteristic
of healthy women throughout pregnancy: 0.83 = 0.06 at
5-6 weeks (compared to 0.8 £ 0.02 in CG (p>0.5)) and
0.93 £ 0.06 at 17-18 weeks (compared to 0.82 + 0.04 in
CG (p>0.1)).

Only at 32 weeks of gestation, in women with untreated
CE, the TNF-alpha/IL-10 ratio increased to 1.2 + 0.05
(p<0.001 vs. CQG). This was associated with the fact that
some women in this group had clinical manifestations
of PE; this index increased to 1.93 + 0.04 (p<0.0001
compared to CG). In the same patients whose pregnancy
progressed without this complication, the TNF-a/IL-10

index was 0.94 + 0.04, which was not significantly different
from the values in the CG (p>0.5).

We found that the concentration of cytokines regulating
invasive processes in the uterine spiral arteries (especially
INF-y and TNF-a) [16] was significantly higher in early
pregnancy in women of group II, whose pregnancies were
complicated by the development of preeclampsia in later
stages. All women with an increase in INF-y in cervical
mucus greater than 66.4 pg/ml at 5-6 weeks’ gestation
subsequently developed PE (OR 2.01; 95 % CI[1.1-7.12];
p<0.05). An increase in TNF-a levels greater than 90.9
pg/ml in cervical mucus at this time also correlated with the
manifestation of PE (OR 1.8; 95 % CI [1.2-6.29]; p<0.05).

At this time, the level of INF-y in women in group II
who later developed PE was 70.5£3.7 pg/mL at 5-6 weeks
of gestation, which was 2.4 times higher than the level in
healthy pregnant women in the control group (29.1+4.1 pg/
mL; p<0.001). In group II women whose pregnancies were
complicated by PE at later stages, TNF-a was 90.9+3.1 pg/ml
at 5-6 weeks of pregnancy, which was 4.5 times higher than
the levels in the control group (20.4+3.0 pg/ml; p<0.001).

However, the more pronounced the increase in
proinflammatory cytokine levels, the more severe the PE
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tended to be during pregnancy. In patients in group II who
developed severe PE at a later stage, INF-y was 79.5 +
3.0 pg/ml at the beginning of pregnancy. This was 20 %
higher than in patients with moderate PE (66.4 + 3.2 pg/
ml; p<0.002), 34 % higher than in patients from group II
whose pregnancies proceeded without PE (59.2 + 4.3 pg/
ml; p<0.001), and 2.7 times higher than in healthy pregnant
women (29.1 £ 4.1 pg/ml; p<0.001). The change in TNF-a
levels in cervical mucus at 5-6 weeks of pregnancy was
less pronounced: in women with moderate pre-eclampsia,
the level of this cytokine was 90.1 + 2.8 pg/ml, which
was 4.4 times higher than in healthy pregnant women
(20.4 + 3.0 pg/ml; p<0.001) and only 7 % higher than
in patients from group II whose pregnancies proceeded
without preeclampsia (83.8 = 2.1 pg/ml; p>0.5). There
was no significant difference in this indicator compared
to patients with severe PE (93.4 + 2.4 pg/ml; p>0.2). The
level of TNF-a in cervical mucus was 4.5 times higher in
women who developed severe PE at later stages compared
to the control values (93.4 2.4 pg/ml vs. 20.4 + 3.0 pg/ml;
p<0.01), whereas the levels were 11.4 % higher in women
without PE (93.4 = 2.4 pg/ml vs. 83.8 £2.1 pg/ml; p<0.01).

At 17-18 weeks’ gestation, the level of INF-y was
87.3 + 2.8 pg/mL in group II women who later developed
signs of PE, which was 2.6 times higher than the control
values (33.1 £5.2 pg/mL; p<0.001) and 12 % higher than
in group II women who did not develop pre-eclampsia
during pregnancy (77.8 + 3.3 pg/mL; p<0.05). In patients
with severe pre-eclampsia, the concentration of this
cytokine at 17-18 weeks’ gestation was 8.4 % higher than
in patients with moderate pre-eclampsia (p<0.02) and 20 %
higher than in patients without pre-eclampsia (p<0.0002).

At 17-18 weeks’ gestation, the level of TNF-a was
103.243.8 pg/mL in group I women whose pregnancies
were subsequently complicated by pre-eclampsia,
which was 3.5 times higher than in the control group
(29.2+3.1 pg/mL; p<0.0001) and 13 % higher than in
group II women whose pregnancies were without pre-
eclampsia (91.5+2.3 pg/mL; p<0.01).

In all women in group II whose pregnancy progressed
to the third trimester, including those who subsequently
developed preeclampsia, the level of IL-10 in cervical
mucus was high at both 5-6 weeks and 17-18 weeks of
pregnancy and was significantly higher than the control
values. Notably, the TNF-o/IL-10 ratio at this gestational
age remained within normal limits both in women whose
pregnancies were complicated by pre-eclampsia and in
those who did not have such complications.

We observed an increase in the TNF-o/IL-10 index only
at 32 weeks of gestation in women in group II who either
had signs of pre-eclampsia at the time of examination or
manifested it in the following weeks, which was 2.3 times
higher than the control level (1.93 + 0.04 vs. 0.83 + 0.05;
p<0.0001) and 2 times higher than the values in women
who became pregnant with diagnosed CE but did not
develop PE (0.94 + 0.04; p<0.001).

The above changes were associated with an insufficient
amount of IL-10 in patients with preeclampsia. At this time,
in women of group II without pre-eclampsia, at 32 weeks of
pregnancy, the values of this indicator (101.2 + 4.1 pg/ml)
increased by 3.7 times compared to the control values
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(27.3 +£3.9 pg/ml), providing an adequate balance between
pro- and anti-inflammatory cytokines (p<0.0001). However,
in women with moderate pre-eclampsia, such an increase
was 1.7 times higher (48.2 + 2.3 pg/ml, p<0.01), and in
women with severe pre-eclampsia, it was 1.5 times higher
(43.1 = 1.9; p<0.05). Consequently, the level of IL-10 was
found to be 2.1 times lower in women with pre-eclampsia
than in patients without such complications (46.3 £2.1 pg/ml
vs. 101.2 £ 4.1 pg/ml; p<0.001), which is probably related
to the depletion of compensatory mechanisms aimed
at balancing Thl- and Th2-dependent cytokines. This
indicates immunosuppression, which likely contributes to
the development of endothelial dysfunction and subsequent
manifestation of clinical symptoms of pre-eclampsia [21].

We evaluated the levels of TNF-a, INF-y and IL-10 in
cervical mucus of women treated for CE before pregnancy
(group I). It was found that the level of INF-y in treated
women was 33.4+4.8 pg/mL at 5-6 weeks of pregnancy,
37.6+4.3 pg/mL at 17-18 weeks, and 26.8+3.6 pg/mL at
32 weeks. This was 1.8-fold (p<0.0001), 2.1-fold (p<<0.0001)
and 1.4-fold (p<0.0001) lower than in untreated patients,
respectively. The values were not significantly different
from those of healthy pregnant women (p>0.2 in all
comparisons at the corresponding gestational ages).
Similarly, TNF-a levels were lower than those observed in
women in group II: by 3.6-fold at 5-6 weeks of pregnancy
(24.3+6.3 pg/mL; p<0.01), by 2.6-fold at 17-18 weeks
(36.6+4.6 pg/mL; p<0.0001), and by almost 4-fold at
32 weeks of pregnancy (25.1+£5.3 pg/mL; p<0.001).

Apparently, preconception treatment for CE prevents
the increased synthesis of pro-inflammatory cytokines,
capable of inhibiting trophoblast invasion into the uterine
spiral arteries both in the early weeks of pregnancy
and later, avoiding excessive production of the anti-
inflammatory cytokine IL-10. At 5-6 weeks of pregnancy,
its level (28.3 £ 2.7 pg/ml) corresponds to that of healthy
women (25.6 + 2.9 pg/ml; p>0.2) and is 3.6 times
(102.1 + 2.2 pg/ml; p<0.0001) lower than in untreated
patients of group II. At 17-18 weeks of pregnancy, the
levels of this cytokine (30.4 + 4.9 pg/mL) are almost similar
to the control levels (32.7 + 4.5; p>0.5) and 3.4 times
lower compared to untreated women (p<0.0001). The
TNF-o/IL-10 index was similar to control levels, at 0.85
+ 0.04 at the beginning of pregnancy (0.8 £ 0.02; p>0.2 in
the control group) and 0.84 + 0.08 in the second trimester
(0.82 + 0.04; p>0.5 in the control group). Stable levels of
the anti-inflammatory cytokine in the first half of pregnancy
prevent its depletion at 32 weeks’ gestation, as observed in
women in group II. The level of IL-10 in cervical mucus of
women in group I at the same gestational age remains at the
level typical for healthy patients (27.9 + 5.1 pg/ml in group
I'vs. 27.3 £3.9 pg/ml in control group; p>0.5), and in group
II this level is 2.9 times lower (83.5 + 3.4 pg/ml; p<0.0001).
Thus, the TNF-o/IL-10 ratio in treated women remains at
the control level on average across groups (0.89 + 0.1),
whereas in untreated patients it increases to 1.2 + 0.05 at
32 weeks’ gestation (p<0.01), contributing to the clinical
manifestations of complicated pregnancy.

In conclusion, in women with untreated CE, the
production of cytokines that limit trophoblast invasion
of the uterine spiral arteries increases in early pregnancy,
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setting the stage for the development of pre-eclampsia. In
women whose pregnancy occurred after comprehensive
treatment of CE, the levels of these cytokines remain
within normal ranges, promoting a physiological course
of pregnancy in this group of women. This is evidenced
by the significant difference in the clinical course of
pregnancy between Group I and Group II women. The
incidence of this complication was 17 % in group [ women
who received treatment in the preconception period
and continued to receive medication and pre-eclampsia
prophylaxis during pregnancy, compared with 32.1 %
in untreated women (OR 2.3; 95 % CI [1.25-4.31]; p
<0.05). Among them, moderate manifestations of this
complication were observed in 17 women (85 % of cases
among individuals in this group with pre-eclampsia), while
in group II there were 27 women (73 % of 37 patients with
pre-eclampsia; OR 2.51; 95 % CI [1.25-5.04]; p <0.05).
Severe pre-eclampsia complicated pregnancy in 3 women
in group I (15 % of women with pre-eclampsia) and in
10 women (27 % of women with pre-eclampsia) in group
IT (OR 4.64; 95 % CI [1.23-17.48]; p <0.05). The mean
onset of pre-eclampsia was 34.3+0.4 weeks in group I and
29.4+0.6 weeks in group II.

Conclusions. The onset of pregnancy (5-6 weeks)
in women with untreated chronic endometritis is accom-
panied by increased levels of cytokines (INF-y by 2 times
(p<0.001) and TNF-a by 4.3 times (p<0.001)) in cervical
mucus that limit trophoblast invasion into the uterine spi-
ral arteries. The priority of inhibitory cytokines that limit
trophoblast invasion during the first wave of gestational
transformation of the uterine spiral arteries is particularly
pronounced in pregnant women whose further gestational
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3MIHU BAJTAHCY MATOKIHIB YV BATITHHUX 3 XPOHIYHUM EHIOMETPATOM B AHAMHE3I TA iX POJIb
V ®OPMYBAHHI NPEEKJIAMIICIT

B. Jlixauos, O. Tapanoscvka

HonTaBcbkuii fep:xxaBuuii Mmeanunuii ynisepcurer MO3 Ykpainu
(m. ITonTaBa, Ykpaina)

Pesrome.

Icnye nedinur narux moxno piBHiB TNF-0, INF-y ta IL-10 y nepBikanbHOMY CIIM31 XKIHOK, SIKi 3aBariTHUIM HA ()OHI XPOHIYHOTO
eHnoMeTputy. L{i IUTOKIHN BIUIMBAIOTH Ha MepeOdir BariTHOCTI Ta mpouecH iHBasii Tpodobnacta B cmipanbHi aprepii Matku. Jleiarii
iX piBHIB Ha paHHIX TEPMiHAX BATiITHOCTI MOXKYTh OyTH IOB’sI3aHi 3 BUHUKHEHHSIM TECTAllIHUX YCKIIQAHEHB, 30KpEeMa 3 PO3BUTKOM
MpeeKIaMIICii B OUIbII BiIAaICHUX TEPMiHAX.

Mera i 3aBranns nocuigkenns: Busantu pisens nposanansaux (TNF, INF-y) i npormsanansroro (IL-10) UTOKiHIB B ClH31 IIEpBiKaIb-
HOTO KaHaJIy y BariTHUX 3 XPOHIYHUM €HIOMETPUTOM B aHAMHE31; BU3HAYUTH iX poIib y (hOpMyBaHHI MPEEKIIAMIICIT; OLIHUTH e()eKTUBHICTH
KOMITJIEKCHOTO MPEKOHLETILIIIHOTO JTIKyBaHHS Y MOTIEpePKeHH] IUTOKIHOBOTO AncOanancy i mpodiIaKTUII TeCTAIlIHIX yCKIaIHCHb.

Marepiaa Ta meToau aocaizkeHHs. CrocTtepiranu 3a nepe0iroM BariTHOCTI y 135 5kiHOK, SIKi O MaJld XpOHIYHHIA €HIOMETPUT
B aHAMHe31 1 IPEKOHIIETIIIIHO OTpuMyBaJH Horo iikyBaHHS (I rpyma), Ta y 168 mamieHTOK, BariTHICTh SKUX HAacTaja Ha pOHI HEJIKoBa-
Horo xponiuHoro ennomerpury (Il rpyma). [pymy xoHTpOmto ckinamu 20 310poBUX HalieHTOK. [Ipexonneniine JiKyBaHHS BKIIOYAJI0
MPpU3HAYEHHS a3UTPOMILIHY, TOPMOHAIBHY Teparlito npenaparoM ¢pemoctoH 2/10 ta L-aprinina acmaprar Ha GpoHi GoaaTonpoiakTuKy.

[Ipu BuKOHaHHI TOCTiKEHb KepyBaiuch [IpaBriaMu r'yMaHHOTO CTaBJICHHS JI0 MAIII€HTA 3T1IHO 3 BUMOTaMy TOKIHCHKOT IeKiapartii
BcecBitHpoi MeuHOi acomiarii, Mi>kHapoZHIMHU peKOMEHAAIISIME [ ebCHHCHKOT fekapallii 3 mpaB Jronuan, Konsentiero Pagu €sporun
LI0ZI0 TIPaB JIFOMUHM 1 OiomenuuuHy, 3akoHaMu Ykpainu, Hakazamu MO3 Ykpainu ta Bumoramu Etnanoro Konekcy mikaps Yipainn.

Hocnimxennst nutokiHiB (TNF-a, INFy, IJI-10) y uepikanpHOMY ciu3i B 5-6 TixkHIB, B 17-18 Ta B 32 THKHI BariTHOCTI IPOBO-
JIVTH METOZIOM IMyHO(epMEHTHOTO aHami3y. [I0Ka3HUKH CTaTUCTHYHO 0OpOOIIAIN 3 PO3PaxyHKOM CEepeaHiX BUOIpKOBUX 3Ha4eHb (M),
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Jucnepcii () Ta TOMUIIOK CepenHiX 3HaueHb (M), OIiHKOI0 KpHuTepito CT’I0eHTa Ta PO3paxyHKy BipOTiJHOCTI IIAHCIB 3a IOMOMOTOIO
nporpamu « STATISTICA» («StatSoft Inc.», CILIA).

Crarts € pparmenTom ininiarusHoi H/IP xadenpu akymepcrsa i rinexosorii Ne 2 [TonTaBchkoro ep>kaBHOTO MEJHIHOTO YHIBEpCH-
TeTy «OnTHMi3anis MiIX0AiB 10 BEAEHHS BariTHOCTI y *iHOK I'PYI BUCOKOTO PH3UKY [0 BHHUKHEHHIO aKyIIEPChKOi Ta IepHHATAIBHOT
narostorii» (Ne nepskpeectpanii 01220201228, tepmin Bukonanus 10.2022-09.2027).

PesynbraTi gocirkeHHs1. Y BariTHUX 3 XpOHIYHUM €HIOMETPUTOM B aHAMHe31 Mae Mictie 301bireHHs kiapkocti INF-y B niepBikans-
HOMy cim3i B 2,1 pas3u B 5-6 TikHiB (p<0,001), B 2,4 pasu B 17-18 tmxkuiB (p<0,001) ta B 1,7 pazis B 32 TmxHi BaritHOCTI (p<0,001)
TIOPIBHSHO 3 BIIOBITHUME PIBHSAMH I[LOTO IIUTOKIHY Y 370poBUX BariTHHX. AHanoriuno TNF-o nepesuntysas 3naueHns B [K y 4,3
pasu B TepMiHi 5-6 TrkHIB BariTHOCTI (p<0,001), B 3,3 pa3u—B tepmini 17-18 TmxniB (p<0,001) Ta B 4,4 pasu—B 32 TxHi (p<0,001).
VYei BariTHI 3 XpOHIYHUM €HJJOMETPUTOM B aHAMHE31, IKi B 5-6 TIDKHIB BariTHOCTI MajlM B IIepBiKaJIbHOMY cii3i piBeHb INF-y Oinbie
66,4 ir/muit 1/a60 piBerb TNF-a— 6inbire 90,9 nir/mi, B monaneioMy Mainu MaHidecrarito npeexitamicii (BLU 2,01; 4195 % [1,1-7,12];
p<0,05 i BIII 1,8; 111 95 % [1,2-6,29]; p<0,05 Bigmosigno). [Ipn npomy, unm Gibmn Bupa3HUM OyiI0 3pOCTaHHS PIBHIB Mpo3anaabHUX
LUTOKIHIB, TUM OLTBII TshKKOKO BusiBmuiacs [1E B mepcrnektuBi recrariitnoro mporecy. PiBens IL-10 y ix nepBikaapHOMY cim3i OyB BUIIe
KOHTPOJIBHUX 3Ha4eHb Yy 4 pa3u B 5-6 TwkHIB BariTHOCTI (p<0,0001)); y 3,1 pasu y 17-18 tmxkHiB (p<0,0001), Ta y 3 pa3u B 32 TmxHI
(p<0,0001). Y npomikoBaHuX >kiHOK KoHIeHTpamis INF-y € MeHIIOI0, Hi* Y HeTIKOBaHUX MAIliEHTOK B 1,8 pa3u B 5-6 THXKHIB BariTHOCTI
(p<0,0001), B 2,1 pa3u B 17-18 TmxuiB (p<0,0001), Ta B 1,4 pasu B 32 TmxHi (p<0,0001). Ananoriano TNF-a B nepBikasbHOMY CIIH3i
BUSIBUBCS HIDKYMMHE B 3,6 pasu (p<0,01), B 2,6 pasn (p<0,0001) Ta B 4 pa3u (p<0,001) BixnmoBixHO y 3a3Ha4eH] TepMiHH

BucHoBKH. Y 5XIHOK, [0 3aBariTHIIM Ha (OHI HETIKOBAHOTO XPOHIYHOTO CHIOMETPHTY, Ha PaHHIX eTarax BariTHOCTI 30LIBIIY€EThCS
BupoOnenns utokiHiB INF-y i TNF-o, ski nimiTyroTs nporiect iHBa3ii Tpodo6iacTy B criipaibHi apTepii MaTKH i CTBOPIOIOTH ITEPeTyMOBH
JuIst popMyBaHHS npeeknamricii. KomrmekcHe nperpaBifapHe JIKyBaHHS XpPOHIYHOTO €HIOMETPHTY Ja€ MOX/UBICTh HOPMaJli3yBaTH
piBHI nporu3ananbHUX MUTOKIHIB INF-y Ta TNF-0 Ha modarky recrarii, o CTBOPIOE IEPeyMOBH JUIS 3ar100IraHHs PO3BUTKY IIpee-
knamricii. Lle 1ae MOXXITMBICTh 3MEHIITUTH YaCTOTY BUHHKHEHHS IIbOTO ycknaaHeHHs B 1,9 pasu (BL 2,3; 11 95 % [1,25-4,31]; p<0,05),
3HU3UTH YacTOTY TSHKKUX (hopM npeekiamricii B 1,8 pasis (B 4,64; A1 95 % [1,23-17,48]; p <0,05), BiaTepmiHyBaTH cepeIHii TepMiH

KurouoBi ci1oBa: npe exnamncis; xponiunuii enomerput; INF-y; TNF-0; inBasis Tpoobnacta B cripaibHi apTepii MaTky.
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FUNCTIONAL STATE OF THE PINEAL GLAND
IN WOMEN WITH THREATENED ABORTION
IN THE FIRST TRIMESTER — FURTHER

A. V. Pushkashu PROSPECTS OF PREGNANCY

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary

Melatonin is an important hormone for normal pregnancy development, but the influence of serotonin remains poorly
understood. Low melatonin production can lead to spontaneous abortion by stimulating progesterone secretion and inhibiting
prostaglandin synthesis. Melatonin has an effect on the induction and blocking of apoptosis of the villous cytotrophoblast and
promotes the development of the syncytiotrophoblast. Analysis of the frequency of positive pregnancy showed a significant impact
on the course of pregnancy and childbirth, compliance with sleep and rest also contribute to a positive effect, but there is no
general concept, which makes the subject relevant.

The aim of the study. To evaluate the functional state of the pineal gland, in particular, the amount of melatonin and serotonin
in the blood of pregnant women at 10-12 weeks of gestation with a threat of abortion, which was manifested by bloody discharge
or formation of retrochorionic hematoma, and the consequences of pregnancy.

Materials and methods. Two groups were formed. I main group —40 pregnant women with a threat of abortion and formation
of retrochorionic hematoma, Il control group — 44 healthy pregnant women. Obstetric examination, enzyme-linked immunosorbent
assay for determination of melatonin, serotonin, chorionic gonadotropin, and ultrasound were performed.

Informed consent of pregnant women was obtained with adequate explanation of the purpose, objectives, methods and scope
of laboratory and instrumental research methods.

The study protocol was approved by the Commission on Biomedical Ethics of the Bukovinian State Medical University, 2015
(minutes of the Commission meeting No 2 from the 19.10.2023 year). The study was conducted in accordance with the basic
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 Scientific Medical Research Involving
Human Subjects (1964-2008), the Order of the Ministry of Health of Ukraine 690 of September 23, 2009 (as amended by the
Order of the Ministry of Health of Ukraine 523 of July 12, 2012).

Statistical analysis was performed using generally accepted methods of variance statistics. Reliability was assessed by
Student s t-test. Differences were considered significant if the significance level was p<0.05. We also performed correlation
analysis in Microsoft Excel, using the method of squares (Pearson’s method) to determine the correlation coefficient.

The work is a fragment of the research work of the Department of Obstetrics and Gynecology, UDC 618.1-053.34 +
618.1-0536 /.8]. —07-084-08 «Prevention, diagnosis and treatment of disorders of the perinatal period and reproductive
system of women and adolescent girlsy (No. 201110H, state registration number 0111U006499. The term of implementation is
02.2011-12.2015).

Results of the study.

According to the obtained results, retrochorionic hematoma up to 1 cm is detected three times more often than over 1 cm, while
the level of melatonin is not significantly lower, but with retrochorionic hematoma over 1 cm a significant decrease is observed
in cases of further normal pregnancy and childbirth. With further complications of pregnancy in retrochoroidal hematoma up
to 1 cm, there is a significant significant decrease in melatonin (p < 0.001), in contrast to retrochoroidal hematoma over 1 cm,
where no significant difference was found in the complicated course of pregnancy (p > 0.05).

Serotonin levels were elevated in all subgroups regardless of hematoma size and subsequent pregnancy outcome.

Conclusions. In case of threatened abortion in the first trimester with formation of retrochorionic hematoma, the risk of
complicated pregnancy remains in 60.87 % of cases. Determination of pineal hormones revealed a significant increase in
serotonin with a simultaneous significant decrease in melatonin, while maintaining a positive relationship between the hormones,
indicating a disruption of melatonin synthesis in the central nervous system. This is confirmed by the normal level of chorionic
gonadotropin and the preservation of embryonic viability. Since the disruption of hormone formation in the pineal gland has
been established, adherence to the recommendations for adequate rest may positively affect the further outcome of pregnancy
and childbirth.

Key words: Melatonin, Serotonin, Retrochorionic Hematoma, Threatened Abortion

It is believed that the cells of the pineal gland secrete
ST during the day and begin to synthesize MT in the dark,
while information about the level of external illumination
is transmitted from the retina to the pineal gland via
sympathetic fibers, which is important for the normal
functioning of the gland.

Introduction

The pineal gland (epiphysis) belongs to the midbrain
and functions as an endocrine gland whose main functions
are to regulate circadian (daily) biological rhythms,
normalize immune responses, endocrine connections,
metabolism, neutralize the effects of stress hormones, and

adapt the body to changing light conditions that determine
its activity. The main hormones of the pineal gland (PG)
are melatonin (MT) and serotonin (ST).
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MT, also known as 5-methoxy-N-acetyltryptamine, is
a neuroendocrine hormone produced mainly in the pineal
gland that is regulated by light levels and follows a circadian
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rhythm [1, 2]. It is an endogenously produced indolamine
containing two functional groups: a 5-methoxy group and
an N-acetyl side chain, which determine its specificity and
amphiphilicity. MT biosynthesis starts with its precursor
tryptophan and consists of four enzymatic steps. In the
biosynthesis of MT, serotonin N-acetyltransferase is the
rate-limiting enzyme and ST is an important intermediate
[3, 4, 5]. The half-life of MT in the circulation is usually
short, ranging from 30 to 60 minutes [6]. It has amphiphilic
properties that allow MT to easily diffuse and cross
all membranes. Approximately 70 % of MT binds to
albumin, and the remaining 30 % diffuses into surrounding
tissues after release into the bloodstream [7]. Due to its
multiple actions, MT acts as a circadian regulator, natural
antioxidant, anti-inflammatory and anti-neoplastic agent,
among many other functions [8, 9]. Regarding the anti-
inflammatory and circadian regulatory functions, a study
by Hobson et al. 2018 shows a correlation between the
circadian clock and the immune system. It is emphasized
that MT is powerful in terms of circadian regulation of
lymphocyte proliferation, enhancing phagocytosis and
stimulating cytokine production, which is essential for the
normal development of pregnancy. Thus, in the context
of obstetrics and fetal growth, MT is important for the
prevention of preterm labor, gestational diabetes, and pre-
eclampsia [10, 11. 12].

The majority of endogenous MT production occurs
in the pineal gland, which is regulated by light levels.
However, studies by McCarthy R, 2019 using human
placenta and ovarian tissue report melatonin-synthesizing
enzymes capable of converting ST to MT. Such non-
pineal sources are not regulated by light and therefore do
not show circadian fluctuations. However, no systematic
evaluation of the metabolism of endogenous circulating
MT during the course of pregnancy and identification of
the placenta as a source of MT during pregnancy has been
reported [26].

Low production of MT in the pineal gland may lead to
spontaneous abortion in cases where uterine abnormalities
and/or chromosomal abnormalities have been excluded.
Recurrent pregnancy loss is thought to be associated
with oxidative damage and immunologic imbalance;
in this context, MT acts as a direct potent free radical
scavenger with immunomodulatory effects. In addition,
MT stimulates progesterone secretion and inhibits the
synthesis of prostaglandins, which are potent inducers of
miscarriage and preterm labor [13, 14, 15].

MT has an effect on inducing and blocking apoptosis
of the villous cytotrophoblast, promotes the development
of syncytiotrophoblast through paracrine, autocrine and/
or intracrine action of MT1 and MT2 receptors in the
placenta [16, 17, 18], which are used by the placenta to
maintain the balance between villous cytotrophoblast and
syncytiotrophoblast. This is how the placenta develops
normally. The fusion of villous cytotrophoblasts forms
a syncytiotrophoblast through a regulated MT process [19].

In addition, placental MT interacts with MT1 and
MT?2 receptors and reactive oxygen species to reduce
oxidative damage to the placenta. Because MT protects the
placenta from antioxidant effects, it has been recognized
as a regulator of placental homeostasis [20]. In the first

trimester of pregnancy, the MT1 receptor is more important
in promoting synchronization of the villous cytotrophoblast
by protecting trophoblastic cells from oxidative damage
and promoting apoptosis in altered cells [21].

The involvement of ST in pregnancy is not
well understood. ST is a phylogenetically ancient
neurotransmitter that is widely distributed in key brain
regions and influences emotional state, impulsivity,
learning and memory, attention, sleep, aggression,
and neurovegetative control [22]. It is also found in
enterochromaffin cells of the intestine —apodocytes, a set of
which is a special endocrine organ belonging to the APUD
(Amine Precursor Uptake and Decarboxylation) system,
blood platelets, mast cells of connective tissue, bronchial
epithelium, ovaries, thyroid cells, which also belong to
the APUD system [23]. It is believed that the threat of
miscarriage increases the number of ST, which may lead
to the induction of habitual abortions [24].

The evidence base for the effectiveness of MT and
ST is currently being formed, however, an analysis of
the frequency of positive pregnancy in patients showed
a significant impact on the course of pregnancy and
childbirth, the presence of complications in the case of
synthesis disorders [25, 26]. Compliance with sleep and
rest regimens also contributes to a positive effect.

The aim of this study was to assess the functional
state of the gonads, in particular the amount of MT and ST
in the blood of pregnant women at 10-12 weeks’ gestation
with threatened abortion, manifested by bloody discharge
or formation of retrochorionic hematoma (RCH), and the
outcome of pregnancy.

Materials and methods. To achieve this goal, we
formed two groups: I Main Group (MG) — 40 pregnant
women with signs of threatened abortion, especially the
presence of bloody discharge or RHG, II Control Group
(CG) — 44 pregnant women without complications in the
first trimester of pregnancy. As known from the studies of
De Almeida Chuffa et al. 2019, the main functions of MT,
such as decidualization and implantation, are important,
which makes this period crucial for the normal develop-
ment of pregnancy, so the results can be used to predict the
further course of pregnancy and birth outcomes [7]. The
two groups are representative in terms of age, lifestyle, and
obstetric and gynecologic history.

In the course of the study, we used a general clinical
examination (clarification of complaints, anamnesis,
general somatic medical examination), obstetric
examination, special research methods to determine the
number of MT, ST, ultrasound to determine the condition
of the fetus, the size of the RCH. Chorionic gonadotropin
(hCG) measurement to determine the functional state of
the chorion.

Preparation of patients to determine the amount of MT,
ST, hCG according to the general rules. Time of sampling:
8.00-9.00 a.m., material: blood serum.

Melatonin and serotonin ELISA kits are designed for
determination of MT and ST levels in blood of pregnant
women. The principle of analysis is based on enzyme-
linked immunosorbent assay.
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Determination of free beta-hCG is part of prenatal
screening in the first trimester at 10-12 weeks of gestation,
calculated by PRISCA or ASTRAIA programs. It is
used for early confirmation of pregnancy and dynamic
monitoring of its course, assessment of the risk of fetal
anomalies and complicated pregnancy.

Considering that the determination of hCG, MT and ST
in CG was performed at 10-12 weeks of pregnancy during
the first prenatal screening, the results of the study were
compared for data reliability with similar indicators of 23
pregnant women in MG who presented with complaints at
10-12 weeks of pregnancy.

Statistical analysis was performed using generally
accepted methods of variance statistics. Reliability was
assessed using Student’s t-test. Differences were considered
significant at a significance level of p<0.05. Correlation
analysis was also performed in Microsoft Excel, using the
method of squares (Pearson’s method) to determine the
correlation coefficient.

Informed consent of pregnant women was obtained
with adequate explanation of the purpose, objectives,
methods and scope of laboratory and instrumental research
methods.

The study protocol was approved by the Commission
on Biomedical Ethics of the Bukovinian State Medical
University, 2015 (minutes of the Commission meeting No
2 from the 19.10.2023 year). The study was conducted in
accordance with the basic 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 Scientific Medical Research Involving Human
Subjects (1964-2008), the Order of the Ministry of Health
of Ukraine 690 of September 23, 2009 (as amended by
the Order of the Ministry of Health of Ukraine 523 of July
12, 2012).The work is a fragment of the research work
«Prevention, diagnostics and treatment of perinatal and
reproductive disorders of women and adolescent girls»
(No. 201110H, state registration number 0111U006499).

Results of the study and their discussion. De-
termination of MT, ST was performed in pregnant from
MG and CG. To determine the functional state of chorion,
hCG was evaluated.

According to the studies of Ejaz, 2020 [9], placental
synthesis of MT was established, so it is obvious that in
case of impaired blood supply to the chorion, the level
of hormones formed in it should decrease. However,
the results obtained were somewhat different, indicating
the possibility of compensatory extraplacental synthesis
of MT.

The results of pregnancy and childbirth in both groups
are not encouraging: we considered the CG as a group of
healthy pregnant women whose first trimester of pregnancy
was uneventful, but the results of further pregnancy and
childbirth did not differ significantly between groups.
In this regard, we formed subgroups according to the
subsequent normal course of pregnancy and childbirth and
the complicated course of pregnancy and childbirth. The
complications are shown in Table 1.

Table 1
The results of pregnancy and childbirth
Main Group (n=23) Control Group (n=44)
Normal delivery 9 (39,13 %) 21 (47,72 %)
Premature rupture of the membranes 3 (13,04 %) 4 (9,09 %)
Abnormalities of labor activity 2 (8,7 %) 7 (15,91 %)
Polyhydramnios 1 (4,35 %) 1 (2,27 %)
Preterm labor 1 (4,35 %) 3 (6,82 %)
Premature detachment of the normal 1(4.35 %) . 2 (4,55 %) .
placenta ’ (MT level was significantly reduced in one case)
Placental dysfunction 3 (13,04 %) -
Fetal growth retardation syndrome 1 (4,35 %) -
Childbirth Distress 1 (4,35 %) 4 (9,09 %)
Gestosis 1 (4,35 %) 1(2,27 %)

From the results obtained, it can be concluded that
there is a slight difference in the number of complications
between the two groups, except for placental dysfunction
and fetal growth retardation syndrome, which were found
only in MG, and gestosis, which was found twice as often
in MG. However, obstructed labor and abnormal uterine
activity were twice as common in CG. Thus, complications
related to placental function were observed in MG,
confirming the results of our study on the effect of MT on
chorionic and placental development.

Pregnancy and delivery were completed by cesarean
section in 12 cases of CG (27.3 %), half of which were
emergency cesarean sections (50 %). The situation is similar
in MG: 12 cases of cesarean section (30 %), but one case of
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emergency cesarean section (8.3 %). The main indications
for cesarean section in both groups were uterine scarring,
abnormal uterine contractions that could not be corrected
by medication, and breech presentation. In both groups,
cesarean section was performed with premature abruption of
the normally positioned placenta. There were no significant
differences in the number or outcome of operative deliveries.

As a result of the study, it was found that the level
of MT and ST depends on the size of the RCH, so we
calculated the PG hormones depending on the size of the
RCH-up to 1 cm and more than 1 cm (Table 2).

To determine the reliability of the indicators, the results
were compared with the CG, where pregnancy and delivery
were normal.
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According to the results obtained, the presence of RCH
up to 1 cm was found to be three times more frequent, while
the level of MT was not significantly lower compared to CG
(p>0.05), but in the case of RCH over 1 cm and dangerous
for the embryo, a significant decrease was observed in the

case of further normal pregnancy and delivery. With further
pregnancy complications, a significant decrease in MT was
observed for RCH up to 1 cm (p < 0.001), in contrast to
RCH over 1 cm, where no significant difference was found
for complicated pregnancies (p > 0.05).

Table 2

Comparative characteristics of melatonin (pg/ml) and serotonin (ng/ml) in the main and control groups with
different sizes of retrochorionic hematoma in normal and complicated pregnancy and delivery

CG (n=44: -21 with
normal course, —23 with
complicated course)

MG RCHupto1cm
(n=17: -6 with normal course, — 11
with complicated course )

MG RCH over 1 cm
(n=6: -3 with normal course, -3 with
complicated course)

—654+138,57*

Melatonin -124,9 +15,84 -82,99+27,52 -86,35+7,55*
-123,7 +14,29 —68,7+7,1* -101,6 £33,32
. -354,48+61,57 -537,13+168,76 -783,89+160,93**
Serotonin

—690,03+£105,2**

—622,17+£147,65*

Note™ *p < 0,058 **p < 0,001

In his study, McCarthy, 2019, argues that just as placental
MT can cross into maternal blood, maternal plasma MT can
cross into the placenta unchanged. In the placenta, MT is
thought to protect the mononuclear villous cytotrophoblasts
from apoptosis, allowing them to continuously regenerate
and fuse with the syncytiotrophoblast layer, keeping it
healthy. This layer is in direct contact with the mother’s
blood and ensures the exchange of gases, nutrients and
wastes. One possible explanation for the initial decrease in
serum melatonin levels in the first trimester is that placental
mitochondria and polymorphonuclear leukocytes generate
large amounts of superoxide free radicals, which may lead
to a temporary decrease in maternal serum melatonin levels
to protect developing tissues from oxidative stress [22].
The results of our study partially confirmed the data of

the study —in MG with RCH up to 1 cm with subsequent
complicated pregnancy and delivery, the level of MT is
significantly reduced, so the next task of our study was to
determine ST, which is an intermediate hormone for the
synthesis of MT.

The amount of ST, in contrast to melatonin, is increased
in all subgroups, despite the fact that ST is an intermediate
hormone in the synthesis of MT, so we determined the
correlation in the subgroups. An almost twofold increase
in ST in MG compared to CG, where pregnancy and labor
were uncomplicated, was observed both at RCH over 1
cm and at RCH less than 1 cm. An increase in ST was
also observed in CG where pregnancy and labor were
complicated. The results of the correlation analysis are
presented in Table 3.

Table 3

Results of correlation analysis of melatonin (pg/ml) and serotonin (ng/ml) in the main and control groups with
different sizes of retrochorionic hematoma in normal and complicated pregnancy and delivery

CG MG RCHupto 1 cm MG RCH over 1 cm
With normal course of pregnancy R =-0,14 R =-0,05 R =0,97
With complicated course of pregnancy R =0,39 R=-0,3 R =0,77

Positive correlations were found in CG with complicated
course of second half of pregnancy, delivery and strong
positive correlations in case of RCH over 1 cm, regardless
of further course of pregnancy. Therefore, we can conclude
that MT synthesis in the CNS is impaired. Our opinion is
confirmed by the results of hCG, which in pregnant women
from MG was 53.63 +2.56 ng/ml and in CG—45.85+3.71
ng/ml. Thus, no significant difference was found (p=0.05)
despite the presence of RCH. Also, no significant difference
was found in the subsequent normal and complicated course
of pregnancy.

Normal hCG levels may be evidence of chorionic
function and pregnancy maintenance despite a significant
decrease in MT. A significant increase in the level
of ST and an insufficient level of MT may indicate
a disturbance in the synthesis of MT of central genesis,
while an increase in MT at an RCH over 1 cm may be

due to an increase in synthesis in the CNS as a stress
response to compensate and normalize the fetal state
in extreme conditions of blood supply disruption for
further pregnancy development. The results obtained
are important for the development of recommendations
for the observance of sleep and rest regimens for the full
formation of MT in the CNS.

Conclusions.

1. In the case of threatened abortion in the first
trimester with the formation of retrochorionic hematoma,
the risk of complicated pregnancy remains in 60.87 % of
cases.

2. Determination of pineal hormones revealed
a significant increase in serotonin with a simultaneous
significant decrease in melatonin with a positive
relationship between the hormones, indicating a disorder
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of melatonin synthesis in the central nervous system. This
is confirmed by the normal level of chorionic gonadotropin
and the preservation of embryonic viability.

Prospects for further research. Translating re-
search into practice.
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®YHKIIOHAJIBHUMA CTAH IIAIIKOBUIHOI'O TLIA V )KIHOK I3 3AI'PO3JIMBUM ABOPTOM
B NIEPIIOMY TPUMECTPI - TIOJAJBIII NEPCIHEKTUBU BAI'ITHOCTI

A. B. Ilywikawy

BykoBHHCHKHMIi Aep:kaBHMIT MeTUYHUIT YHiBepcUTeT
(M. YepHiBui, Ykpaina)

Pesiome.

MenaToHiH € BOXJIMBUM FOPMOHOM, SIKUil 3a0e31edye HOpMaJIbHUH PO3BUTOK BAariTHOCTI, O/HAK BILIMB CEPOTOHIHY HPH IIbOMY
3aJIMIIAETHCS HEJOCTAaTHHO BUBUCHUM. HU3bKa NPOIyKIlisl MEJIaTOHIHY MOXKE CIIPHYMHUTH PO3BUTOK CIIOHTAHHOTO abOPTY, TakK sK BiH
CTHMYITFOE CEKPEIIif0 MPOreCTEPOHY Ta MPHUTHIYY€E CHHTE3 MPOCTATIAHANHIB. MeIaToHIH Ma€e BIUTHB Ha IHIYKILFO Ta OJIOKYBaHHS alonTo3y
BOPCHHYACTOrO MUTOTpododIacTa, Cripusie pO3BUTKY CHHIUTIOTPO(oOIacTy. AHaIII3 YaCTOTH MO3UTUBHOTO Mepediry BariTHOCTI MOKa3aB
CYTT€EBE 3HAUCHHSI BIUIMBY Ha repelir BariTHOCTI Ta IOJIOTIB, JOTPUMAaHHS PeXKUMY CHY Ta BiZIIIOYNHKY TAKOX CIPHSIOTH TO3UTHBHOMY
e(eKTy, IpoTe 3arajibHOT KOHIIEMIIii, He ICHY€, [0 POOUTH TEMY aKTyallbHOIO.

Merta nocuimkennst. OuiHUTH (yHKI[IOHATEHUN CTaH IIHIIKOBUIHOTO TiJIa, 30KpeMa KUTBbKICTh MEJIaTOHIHY Ta CEPOTOHIHY Y KPOBi
BariTHUX y TepMiHi 10-12 THXHIB BariTHOCTI i3 3arp03010 NepepUBaHHS BariTHOCTI, sIKa MPOSIBISLIACS KPOB’ SIHUCTHMH BH/IUICHHSIMH Y1
(hopMyBaHHSIM PETPOXOPiaIbHOT TEMATOMH Ta HACIIAKH BariTHOCTI.

Marepiaan Ta metoan. ChopmoBano 11B8i rpynu: I ocHoBHa — 40 BariTHUX 3 3arpo3010 MepeprBaHHs BariTHOCTI Ta GOPMYyBaHHIM
perpoxopiansHoi rematomy, 11 koHTponbHa — 44 310poBHX BariTHHX. [IpoBeneHO akyIIepchKe TOCTIPKEHHS, IMyHO(pEepMeHTHE [UIst
BH3HAYCHHS MEJIATOHIHY, CEPOTOHIHY, XOPIOHIYHOTO roHa0TpoIiHy, Y3/I.

[NepenbadeHo iHpoOpMaIiiiHy 3roly BariTHUX IPH BiJIIOBIJHOMY pO3’sICHEHHI METH, 3aBJIaHb, METO/IIB Ta 00CATY J1a00paTOpPHUX Ta
IHCTPYMEHTAJIBHUX METOMIB JOCII/PKSHHSL.

Iporokon gocmikeHHs cxBaizeHo Komicielo 3 muTanb 6ioMequaHOT €THKH ByKOBHHCBHKOTO A€PKaBHOTO MEIMYHOTO YHIBEPCUTETY,
2015 (mportoko: 3acimansst komicii Ne 2 Bix 19.10.2023 poky).

JlocmikeHHs! BUKOHYBAIUCS 13 10TpUMaHHsIM ocHOBHUX nonoxeHb GCP (1996 pik), Konsenuii Pagu €Bponu npo npasa JIIoauHu
Ta GiomenunuHy (Bin 4 kBiTHS 1997 p.), [enbcinchkol Aeknapaiiii BcecBiTHROT MEAMYHOT acoIliallii po eTHYHI IPUHIIUIIHA TPOBEICHHS
HAyKOBHX MEIUYHHX JOCIIKCHD 32 ydacTro Jroaunu (1964-2008 pp.), Hakasy MO3 Ykpainu Ne 690 Bix 23.09.2009 p. (i3 3MiHamu,
BHeceHHMH 3rinHo 3 Hakazom MiHictepcTBa oxopoHu 3110poB’st Ykpainu No 523 Bix 12.07.2012.

CraTUCTUYHMI aHaJi3 BUKOHYBAJIM 32 3aralIbHONIPHHHITHMH METOJaMH BapialiifHoi ctaTHcTUKH. J[OCTOBIPHICTD OLIIHIOBAIIM 3a
t-xputepiem CrbiofieHTa. BiqMiHHOCTI BU3HaBaNM iCTOTHUMHM NpH piBHI 3HaYMMocTi p<0,05. Hamu npoBeeHo TakoK KopemnsiiiHui
anaui3 cuctemi Microsoft Excel, auist Bu3HaueHHs! koedinieHTa Kopessiii 3actocyBaiu MeTo]| kBaapartis (Metox [Tipcona).

Po6ota e pparmentom H/IP kadenpu akymiepcrsa Ta rinexosnorii, YJIK 618.1-053.34 + 618.1-0536 /.8]—07-084-08 «IIpodinakruka,
JIIarHOCTHKA Ta JIIKYBaHHS PO3JIa/IiB MIEPUHATAIBLHOTO NEePio/ly Ta PenpoIyKTHBHOT CHCTEMH JKIHOK i AiBuar-miutiTkiBy (No 201110H,
HoMep aepxaBHOT peectpanii 0111U006499. Tepmin Buxonanns 02.2011-12.2015).

Pe3yabraTu qociizkeHHs. 3TiTHO OTPUMAHUX Pe3yJbTaTiB pETPOXOpialibHa reMaroMa 10 1 ¢M BUSBISIETHCS BTPHYI YacTimie,
HiX Oinbire 1 cM, IpH [IbOMY piBEHb MEJIATOHIHY HE € JOCTOBIPHO HYDKYHMH, OJJHAK TP PETPOXOpialbHil remaromi, sika Oibme 1 cm
CIOCTEpPIraeThes JOCTOBIPHE 3HIDKEHHS y BHITQJIKaX MOJANIBIIOr0 HOPMAJILHOTO Mepebiry BariTHoOCTI Ta nosoris. [Ipu mogansmomy
YCKIIQJIHEHOMY Mepe0iry BariTHOCTI IPU PETPOXOPiaiibHil TeMaToMi 0 1 CM CIOCTepiraeThCsi 3HAYHO BUPAKCHE TOCTOBIPHE 3HIKCH-
Hs1 MenatoHiHy (p < 0,001), Ha BinMiHy BiJ peTpoxopiayibHOT remMaromi Oibine 1 cM, e IpH yCKIIaJHEHOMY Nepediry BariTHOCTI He
BUSIBIICHO JTOCTOBipHOT pizHULI (p > 0,05). KinbKiCTh CepOTOHIHY € MiIBUIICHOIO Y BCIX MiArpyIax, He3alIeXHO Bil pO3MipiB reMaToMu
Ta MMOAAJIBIIOro Mepebiry BariTHOCTI.

BucnoBku. Y BUIaaKy 3arpo3u MepeprBaHHs BariTHOCTI y MEPIIOMY TPUMECTPI 3 YTBOPEHHSIM PETPOXOpialibHOI TeMaTOMH y T0-
JaJIbIIOMY 30epiraroThCsi PU3MKH yCKIIIHEHOTo niepebiry BaritTHocTi y 60,87 % Bunaskis. [Ipyn Bu3HaYeHHI TOPMOHIB MINIITKOBHIHOTO
Tijla BCTAHOBJICHO HAsBHICTb JOCTOBIPHOTO 301IBIICHHS CEPOTOHIHY 3 OJHOYACHUM JIOCTOBIPHHM 3HIDKSHHSIM MeJIaTOHIHY 31 30epe-
JKEHHSIM [TO3UTHBHOTO B3a€MO3B’ 3Ky MK TOPMOHAMH, L0 CBIIYHUTH NPO MopyleHHs cuHTe3y Menatoniny y LIHC. ITinTBepmxeHHsIM
€ HOPMaJIbHUI piBeHb XOPIOHIYHOTO FOHAAOTPOIIHY Ta 30€PEKSHHS KUTTE3AATHOCTI eMOpioHiB. OCKIbKH BCTAaHOBJIEHO ITOPYILCHHS
YTBOPEHHS TOPMOHIB y IIHMIIKOBHHOMY TiJli, JOTPUMAaHHS PEKOMEHALIi{ 11010 ITOBHOL[IHHOTO BiINOYMHKY MOKE TO3UTHBHO BIUTMHYTH
Ha MOJAJIBII PE3yNIbTaTH BariTHOCTI Ta MOJIOTIB.

KJ11040Bi cJ10Ba: MenaroHiH; cepoToHiH; peTpoXopianbHa reMaToMa; 3arpo3a IepepHBaHHs BAriTHOCTI.

123



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA

T. X111, Ne 4(50), 2023
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

VOL. X1, Ne 4(50), 2023 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)

Contact Information:
Anastasiia Pushkashu —postgraduate student of the Department

of Obstetrics and Gynecology, Bukovinian State Medical University
(Chernivtsi, Ukraine).

Contact Address: Teatralna Square, 2, Chernivtsi, 58000, Ukraine.
Contact Phone: +380509148333

e-mail: anastasiia.pushkashu@gmail.com

BigomocrTi npo aBTOpa:

Mywkawy AHacTaciss BacuniBHa —acnipaHT kacheapu akyLuepcTaa
Ta riHekonorii, ByKOBUHCbKUIA AepXXaBHUA MEOVNYHUIA YHIBEPCUTET
(m. YepHisui, Ykpaina).

KoHTakTHa agpeca: nnowla TeaTtpanbHa, 2, M. YepHisui, 58002,
Ykpaina.

KoHTakTHui TenedoH: +380509148333

e-mail: anastasiia.pushkashu@gmail.com

Received for editorial office on 23/07/2023
Signed for printing on 10/10/2023

124



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

UDC: 611.714/.716.068.013
DOI: 10.24061/2413-4260.X111.4.50.2023.18

PECULIARITIES OF THE IDENTIFICATION
OF DIFFERENT TYPES OF TISSUES DURING
3D-RECONSTRUCTION OF HUMAN

R. R. Dmytrenko, 0. A. Koval, MICROSCOPIC STRUCTURES

L. A. Andrushchak, 1. S. Makarchuk,
O. V. Tsyhykalo

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary

3D reconstruction is an informative, objective method of morphological research that consists in transforming a series
of successive sections (histological, macroscopic, anatomical sections, computed tomography (CT), etc.) into a virtual three-
dimensional (digital) image that can be studied in different projections and measure volumes, areas, diameters, angles, save,
copy, edit.

The aim of the study. The aim of this work was to compare the effectiveness of 3D reconstruction methods of various tissues
and microscopic anatomical structures of the human body in the prenatal period of development.

Material and methods. The research was carried out on 6 series of consecutive histological sections of human embryos at
the age of 4 to 6 weeks of intrauterine development (IUD), 15 samples of organ complexes of the head, limbs and trunk of human
fetuses at the age of 7 to 12 weeks of IUD, human fetuses aged 4-9 months of IUD by the method of making histological (5), as
well as histotopographic sections (10) directly from the paraffin block and their digitization, and 14 CT of human fetuses aged
4 to 9 months of IUD.

The studies were conducted in accordance with the most important regulations of the resolution of the First National Bioethics
Congress «General Ethical Principles of Experiments on Animalsy (2001), ICH GCP (1996), the European Union Convention
on Human Rights and Biomedicine (April 4, 1997) and the European Convention for the Protection of Vertebrate Animals used
in Experimental and Other Scientific Research (March 18, 1986). 1997) and the European Convention for the Protection of
Vertebrate Animals Used for Experimental and Other Scientific Purposes (18.03.1986), the Declaration of Helsinki on Ethical
Principles for Medical Research Involving Human Subjects (1964-2008), EU Directives Ne 609 (24.11.1986), Orders of the
Ministry of Health of Ukraine Ne 690 dated 23.09.2009, Ne 944 dated 14.12.2009, Ne 616 dated 03.08.2012.

The work is carried out within the framework of the initiative research work of the Department of Histology, Cytology
and Embryology of the Bukovinian State Medical University «Structural and functional peculiarities of tissues and organs in
ontogenesis, regularities of variant, constitutional, gender, age and comparative human morphology». State registration number:
0121U110121. Terms of execution: 01.2021-12.2025.

Results. 3D reconstruction of series of consecutive histological sections is effective for the study of embryonic specimens,
organ complexes of prefetuses and certain microscopic structures of human fetuses due to easy identification of histological
structures, however, it is necessary to improve the methods of alignment of histological sections both in the correct sequence of
the series and in the natural position. 3D reconstruction of histotopographic sections is recommended for the study of specimens
of organ complexes of human prefetuses and fetuses. 3D reconstruction of CT sections is an effective and highly accurate tool
for the study of X-ray contrast anatomical structures in the fetal period of IUD (bone tissue, contrasting blood vessels), allows
using a certain research algorithm to detect and measure ossification centers and syntopy of blood vessels with bones.

Conclusions. For wide application in morphology, the method of 3D reconstruction requires technical improvement of the
software-hardware complex for reconstruction, namely: automation of segmentation of sections, as well as improvement of
methods of polychrome marking of anatomical structures for their clear differentiation.

Key words: 3D Reconstruction; Bone Tissue Research; Human Prenatal Development; Human Fetuses.

Introduction

Three-dimensional (3D) computer reconstruction
of anatomical structures has become a classic method
of morphological research in recent decades [1-3]. The
method is used to reproduce and study the shape of
rather small structures in cases where the specimen
is ineffective or impossible due to the small size of
the structures or their close syntopy [4]. Before the
advent of computer technologies for image acquisition
and processing, anatomists used graphic and three-
dimensional (plastic or wax) reconstructions [5]. The
first known reconstructions of microscopic anatomical
structures were made by the scientist Born G. (1876, 1893)
from serial histological sections. Further improvement
of the reconstruction technique by Gaupp E. (1893);
Turkevich M. G. (1967), Kuhn H.-J. (1971) included

graphic reconstruction in the complex of morphological
research methods [6, 7].

It is known that the first 3D computer reconstruction
was performed in 1984 due to the development of computer
technologies [8, 9]. Since then, anatomists, histologists,
topographical anatomists, embryologists have included it in
the complex of morphological research methods as a rather
informative and objective method [10, 11]. In addition, this
technology corresponds to the main principles of modern
diagnostic medical imaging, therefore it contributes to the
improvement of interpretation of non-invasive diagnostic
methods [12].

Thus, 3D reconstruction is an informative, objective
method of morphological research, which consists in
transforming a series of successive sections (histological,
macroscopic, anatomical sections, CT, etc.) into a virtual
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three-dimensional (digital) image that can be studied
in different projections and measure volume, area,
diameter, angles, save, copy, edit [13]. Therefore, the
reconstruction is the basis for creating educational visual
materials, modeling anatomical variants, the course of
the pathological process, age-related changes, organ
movements, etc. [14, 15].

Modern medical diagnostic imaging techniques (CT,
MRI, USD) are based on obtaining a 3D image from
a series of successive «virtual» slices, which of course do
not involve tissue destruction. Their interpretation requires
exhaustive knowledge of the real anatomical structure,
especially for objective monitoring of intrauterine
development (IUD) [16, 17].

3D reconstruction of microscopic structures is
a valuable method for morphological studies of the early
period of human and animal ontogeny [18, 19, 20]. The
microscopic size of fetal organs and structures compared
to an adult organism provides the technical possibility to
embed them in a single paraffin block and reconstruct them
from serial sections in anatomical continuity for the study
of form and syntopy. Such a research method is technically
extremely difficult to carry out on an adult organism,
since the same organ complex as that taken from a fetus,
in which all variants of structure and topography of the
structures have already been determined by the 4™ month
of development, has much larger dimensions, which makes
the study of syntopy impossible.

The aim of the study. The aim of this paper was to
compare the effectiveness of 3D reconstruction methods
of various tissues and microscopic anatomical structures
of the human body in the prenatal period of development.

Material and methods

The research was conducted on 6 series of consecutive
histological sections of human embryos aged 4 to 6 weeks
of IUD, 15 samples of organ complexes of the head, limbs
and trunk of human prefetuses aged 7 to 12 weeks of IUD,
human fetuses aged 4 to 9 months of IUD by the method
of making histological (5), as well as histotopographic
sections (10) directly from the paraffin block and their
digitization, and 14 CT of human fetuses aged 4 to 9
months of IUD.

Histological specimens of human embryos were stained
with hematoxylin and eosin, digitized using a photographic
device consisting of a microscope MBR-1 with a lens
Will Wetzlar 4/0.10, adapter M42-M4/3, digital camera
Olympus PEN E-P1 1. The surface of sections of paraffin
blocks with embedded specimens of human prefetuses
was photographed using the camera Canon G7, macro
lens (Industar-100U 4/110), fixed on the feed mechanism
of the microtome object holder. Digital photographs of
histologic specimens, oriented in the natural position, were
compared using a graphic editor. Long structures such as
the rudiment of the spinal column, major blood vessels
and the largest organs (stomach, liver, heart, etc.) were
used as landmarks. Segmentation and rendering of virtual
3D reconstructions from both digital photomicrographs
and DICOM CT files were performed using 3D-Doctor
software (Able Software Corp.).
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The studies were conducted in accordance with the
most important regulations of the resolution of the First
National Bioethics Congress «General Ethical Principles
of Experiments on Animals» (2001), ICH GCP (1996),
the European Union Convention on Human Rights
and Biomedicine (April 4, 1997) and the European
Convention for the Protection of Vertebrate Animals used
in Experimental and Other Scientific Research (March
18, 1986). 1997) and the European Convention for the
Protection of Vertebrate Animals Used for Experimental
and Other Scientific Purposes (18.03.1986), the Declaration
of Helsinki on Ethical Principles for Medical Research
Involving Human Subjects (1964-2008), EU Directives
Ne 609 (24.11.1986), Orders of the Ministry of Health of
Ukraine Ne 690 dated 23.09.2009, Ne 944 dated 14.12.20009,
Ne 616 dated 03.08.2012.

The work is carried out within the framework of the
initiative research work of the Department of Histology,
Cytology and Embryology of the Bukovinian State
Medical University «Structural and functional peculiarities
of tissues and organs in ontogenesis, regularities of
variant, constitutional, gender, age and comparative human
morphology». State registration number: 0121U110121.
Terms of execution: 01.2021-12.2025.

Results and their discussion

According to the technology of obtaining and preparing
digital images of a series of consecutive sections, which are
loaded into the software for further stages of creating a 3D
reconstruction, we divided the material into three groups:
1) microphotographs of a series of consecutive histological
sections; 2) a series of microphotographs of the surface of
the paraffin block; 3) DICOM CT files of fetuses.

The stages of 3D reconstruction from serial histological
sections are as follows: 1) specimen preparation (injection
of blood vessels, tubular and hollow organs, placement of
landmarks); 2) obtaining a series of consecutive sections
(microtomy); 3) digitization of sections (photography);
4) alignment of images of histological sections of a series
in natural anatomical position; 5) selection of sections for
reconstruction by area, number and step; 6) calibration of
the morphometric block of the reconstruction software;
7) segmentation (manual delineation of the contours
of the anatomical structures under study); 8) rendering
(construction of a reconstruction model using information
about the volume or contours of the object); 9) study,
morphometry and animation of the reconstruction model
for demonstration.

Creating of 3D-reconstruction from a series of
consecutive histological sections. The undeniable
advantage of using histological specimens for 3D
reconstruction is their high level of information and
detail, which allows easy identification of various tissues
and organs according to their classical description
and appearance given in histological, cytological and
embryological atlases. For differentiation of blood
vessels, injection of blood vessels and hollow organs
with polychrome and X-ray contrast compositions was
used (Fig. 1). This technique can be used for histological
examination of organ complexes of human fetuses from
the 4™ month of gestation (Fig. 2).
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Fig. 1. Longitudinal section of the cystic duct of a 5-month-old human fetus (235,0 mm PCL).
Injection of the venous system with a red lead. Hematoxylin-eosin. Photomicrograph. 40x:
1 — muscular membrane; 2 — lumen; 3 — mucous membrane; 4 — submucous membrane; 5 — venous
plexus; 6 — branch of the gallbladder vein

Polychrome injection of blood vessels. Photo of macrospecimen. 2x: 1 — kidneys; 2 — major calices;
3 — abdominal aorta; 4 — inferior vena cava; 5 — renal veins; 6 — aberrant left inferior renal artery;
7 — left ovarian artery; 8 — adrenal glands; 9 — ureters; 10 — left renal pelvis; 11 — left adrenal vein

Among the anatomical structures of human embryos
and fetuses, during their segmentation, epithelial layers,
skeletal muscles and heart, cartilaginous tissues and
ossification centers, glands, blood vessels, nervous tissues,
hollow and parenchymal organs, mesenchymal layers
are identified. This makes it possible to obtain detailed
3D reconstructions for studying the peculiarities of the
microscopic structure of organ complexes during IUD
(Fig. 3).

The quality of reconstructions from a series of
histologic sections depends on a number of factors: 1) tissue
changes during preservation, fixation, dehydration,
clarification, and paraffin embedding; 2) tissue distortion
due to microtomy (usually the histological section is
shortened in the direction of movement of the microtome
blade, which is partially or completely eliminated by
straightening the sections in a water bath); 3) the accuracy
of forming a series in the correct sequence of sections;
4) the accuracy of aligning (matching) the sections in their
natural orientation; 5) the quality of surface generation,

which depends on the accuracy of manual outlining of
anatomical structures.

The histologic examination of preparations of human
fetuses and organocomplexes has certain technological
limitations that are characteristic of classical histotechnique:
1) the maximum size of a paraffin block with an embedded
organocomplex should not exceed 15-20 mm in width or
length due to difficulties with microtomy and obtaining low
quality sections; 2) a longer flotation of sections in a water
bath is required for their complete alignment and to avoid
deformation that occurs during microtomy; 3) automation
of staining of histological sections is necessary due to
their large number, i.e. it is necessary to use a stainer or
cassettes for 10-20 slides; 4) possible errors in marking or
in the correct sequence of placing the sections on the slides,
which leads to distortions of the 3D reconstruction model,
distortions in the form of a step effect can also be caused by
the displacement of the specimen holder during the restart
of its feeding mechanism; 5) industrial microscopes with
built-in digital cameras usually do not capture large areas
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of histological sections, therefore in case of photographing
sections larger than 5. 0x5.0 mm, a microscope with x2-x4
objectives and an adapter with a mirrorless digital camera
installed at the attachment point of the tube was used
with an eyepiece, while the image from the microlens
was projected directly onto the photomatrix without any
additional optical elements. It should be noted that the
photomatrix of digital single lens reflex or mirrorless

(single lens non-reflex) cameras, in which it is possible
to detach the lens, has much larger physical dimensions
than CCD cameras of microscopes, which allows to fit
more structures or even the entire surface of the paraffin
block into the photoframe window. This is important when
studying organ complexes of human fetuses, body parts of
prefetuses or whole embryos, where it is necessary to cover
relatively large areas of the specimen with a microlens.

Fig. 3. 3D-reconstruction of the head of a 7-week-old human embryo (19.0 mm PCL). Left anterior-
lateral projection. 25x: 1 — eyeball rudiment; 2 — superior oblique muscle; 3 — trigeminal ganglion;
4 — frontal bone rudiment; 5 — nasal capsule; 6 — centers of ossification of the maxilla; 7 — superior
rectus muscle; 8 — inferior rectus muscle; 9 — lateral rectus muscle; 10 — otic capsule; 11 — Meckel’s
cartilage; 12 — centers of ossification of the mandible

Creation of 3D reconstructions from a series
of consecutive images of the surface of a paraffin
block. This technique involves the creation of 3D
reconstructions of the organ complexes of human fetuses

el

Support
Optical macro = >
attachment -
Blade
.
[ Paraffin |
| Object holder [—‘%_I
Microtome feed
mechanism

by photographing the surface of a paraffin block after
each microtome section. Actually, histotopographic
sections were digitized using special photographic
equipment (Figs. 4, 5).

Fig. 4. Scheme (left) and software-hardware complex (right) for 3D-reconstruction of microscopic
structures based on a series of microtome sections: 1 — paraffin block with specimen; 2 — microtome;
3 — feed mechanism; 4 — microtome blade; 5 — digital camera; 6 — macroscopic lens; 7 — lighting
device with infrared filter
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Fig. 5. 3D-reconstruction of serial frontal histotopographic sections of the human fetus (130.0 mm
PCL). Anterior view. 30x: 1 — mucous membrane of the fundus of gallbladder; 2 - mucous membrane
of the body of gallbladder; 3 — Hartmann’s pouch and the neck of gallbladder; 4 — cystic duct; 5 — right
branch of the hepatic artery proper; 6 — cystic artery and vein; 7 — common hepatic duct; 8 — left branch
of the hepatic artery proper; 9 — portal vein; 10 — branch of the cystic artery; 11 —hepatic artery proper;
12 — spiral arteries of the cystic duct; 13 — anastomoses (arterial circle) of the cystic duct

This method of 3D reconstruction has certain advantages,
but it is not without its disadvantages. The advantages
include the following:

1. Since the photographic device is rigidly attached
to the feed mechanism of the sliding microtome, it is
impossible to shift the optical axis, thus ensuring the exact
alignment of the sections, which is practically impossible
to achieve when photographing histological specimens.

2. In parallel, histologic specimens are also prepared
from microtome paraffin sections.

3. It is possible to use paraffin blocks with relatively
large organ complexes —up to 40 mm in length and up to 25
mm in width (when using a conventional sled microtome).

4. Photographs are taken using a special tripod, a macro
lens and a compact digital camera in semi-automatic
mode with remote control using appropriate software and
a personal computer.

The main disadvantage of the method of 3D
reconstruction of histotopographic sections is the low

clarity and detail of the obtained images, which makes
the identification of histological structures difficult and
requires professional knowledge of embryology, histology
and anatomy. To improve the quality and clarity of the
images, their batch processing is usually performed in
a graphic editor. Despite its shortcomings, this technique
makes it possible to identify microscopic anatomical
structures (Fig. 5), study their shape and syntopy, and
perform morphometry.

A significant advantage of the method is the possibility
of automatic segmentation of blood vessels contrasted
with dyes (Fig. 6), which is performed using 3D-Doctor
and similar software. During manual segmentation, in
addition to hollow and parenchymal organs, nerves,
cartilage, bone tissue, muscles and glands are well
identified. When studying the development of bones,
it is possible to clearly determine the external contours
of the cartilaginous rudiments of bones and centers of
osteogenesis (Fig. 7, 8).

Fig. 6. 3D-reconstruction of the left kidney of a 7-month-old human fetus (260.0 mm PCL).
Polychrome injection of arteries. A — posterior projection; B — anterior projection. The papillary
parts of the renal pyramids are reproduced in pink. 7x: 1 — renal artery; 2 — renal vein; 3 — pelvic and
ureteric branches; 4 — interlobular arteries; 5 — arcuate and interlobular arteries; 6 — renal pelvis
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Fig. 7. 3D-reconstruction of the cartilage rudiments of the left upper limb of an 8-week-old human
fetus (30.0 mm PCL). Left side projection. 30x: 1 — scapula; 2 — humerus; 3 — radius; 4 — ulna;
5 — brachial artery; 6 — rudiments of carpal bones

Fig. 8. 3D-reconstruction of the structures of the anterior part of the head of an 11-week-old human
fetus (55.0 mm PCL). Right projection. 25x: 1 — body of mandible; 2 — coronoid process; 3 — condylar
process; 4 — Meckel’s cartilage; 5 —head of malleus; 6 — nasal septum; 7 — rudiments of the
basicranium; 8 — otic capsule; 9 — Mental protuberance

Creation of 3D reconstruction from a series of
DICOM CT files. During a CT scan, a series of DICOM
PACS images are created that carry information about each
virtual slice of the anatomical specimen. The resolution
of modern CT allows the identification of structures with
aresolution of up to 0.5 mm. Therefore, it is advisable to use
this method on relatively large macro specimens of human
fetuses when studying the shape, structure and syntopy of
radiolucent organs and organ complexes. Not only bone
tissue, but also blood vessels can be studied on CT scans
of human fetuses contrasted with a composition based on
red lead. In addition to specialized software for studying
CT and automated creation of 3D reconstructions, such as
RadiAnt Dicom Viewer (Medixant), we used 3D-Doctor,
which has the ability to work with DICOM files. The
interactive segmentation of fetal structures with different
radiodensities allows the determination of contrasting
structures (Fig. 9), the spatial shape of bone rudiments,
and the location and shape of ossification centers (Fig. 10).
The software automatically outlines the contours of bone
rudiments according to the gradients of the Hounsfield
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scale, allowing visualization and morphometry of both the
entire bone rudiment and ossification centers.

The advantages of the method of 3D reconstruction
from a series of DICOM CT files include accuracy of
matching, automatic calibration of slices, detailing of
structures with high x-ray density, interactivity, and
thus speed of rendering. Disadvantages include those
characteristic of X-ray techniques.

The most difficult stage of 3D reconstruction is to
outline the contours of the anatomical structures. This
process requires time, professional knowledge and skills,
a graphic manipulator pen or a special computer with
a touch screen. This stage is the most difficult during
3D reconstruction of a series of successive images of
the surface of the paraffin block. The final stage of
creating a 3D reconstruction is rendering (application of
a visualization algorithm). It is performed automatically by
the software. The created reconstruction model is studied
in different projections and its individual elements are
measured. The next stage of work with 3D reconstruction
can be its 3D printing [18].



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

Fig. 9. CT of a 5-month-old human fetus (155.0 mm PCL).
Injection of the arterial system with a composition of red lead. Anterior projection. 3x:

1 — bifurcation of the aorta; 2 — umbilical arteries; 3 — renal arteries; 4 — contours of the minor renal

calices; 5 — Xll rib.

Fig. 10. CT of the head of a 6-month-old human fetus (200.0 mm PCL).
Anterior projection. 3x: 1 — frontal bone; 2 — zygomatic bone; 3 — ethmoidal bone; 4 — frontal process
of the maxilla; 5 — body of sphenoid bone; 6 — lesser wing of sphenoid bone; 7 — greater wing
of sphenoid bone.

The prospects for improving 3D reconstruction
methods, in our opinion, are as follows: 1) 3D
reconstruction of a series of consecutive histological
sections requires the use of effective landmarks for the
correct alignment of the sections; 2) 3D reconstruction
of a series of consecutive images of the surface of the
paraffin block requires the use of total staining of the
specimen before it is embedded in the paraffin block
for a more contrasting image of organs and histological
tissues; 3) 3D reconstruction of a series of DICOM CT
files requires an increase in resolution (the thickness of

the CT slices is less than 1.0 mm). Considering the fact
that the tracing of anatomical structures remains the
most difficult stage of 3D reconstruction, it is advisable
to further develop software using elements of artificial
intelligence, in particular to identify and automate the
segmentation of sections of certain anatomical structures
and tissues [21-26].

Taking into account all the advantages and
disadvantages of the applied 3D reconstruction methods,
they can be presented in the form of a table according to
the degree of objectivity and automatic realization (Table).
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Table
Comparative characteristics of 3D-reconstruction methods
. Calibration of slices - Segmeptatlon
Alignment L Recognition of (selection of . Accuracy of
Stages . (determination of : Detailing
of slices . . microstructures contours of morphometry
pixel and voxel sizes) .
microstructures)
3D reconstruction
of serial histological - - + - + +
sections
3D reconstruction
of serial images of + _ _ _ _ _
the surface of the
paraffin block
3D reconstruction of
. + + — + — +
serial CT scans

Notes: (+) — objective factor, automatic execution; (—) — subjective factor, manual implementation.

Conclusions

1. 3D reconstruction of series of consecutive
histological sections is effective for the study of embryo
specimens, organ complexes of prefetuses and certain
microscopic structures of human fetuses due to easy
identification of histological structures, however, it
is necessary to improve the methods of alignment of
histological sections both in the correct sequence of the
series and in the natural position in two-dimensional
coordinate system.

2. 3D reconstruction of histotopographic sections
(images of the surface of the paraffin block) is advisable to
use in the study of samples of organ complexes of human
fetuses and fetuses, allows identification of individual
parenchymal and hollow organs and blood vessels,
especially if their injection is performed before fixation of
the sample.

3. 3D reconstruction of CT sections is an effective
and highly accurate tool for the study of x-ray contrast
anatomical structures in the fetal period of human
development (bone tissue, contrast blood vessels). The
method allows to detect and measure ossification centers
and syntopy of blood vessels with bones using a certain
research algorithm.
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OCOBJUBOCTI ITIEHTU®IKALIT PI3HUX TUIB TKAHWAH NI YAC 3D-PEKOHCTPYKIIII
MIKPOCKONIYHUX CTPYKTYP JIOJUHHU

P. P. Ilmumpenrxo, O. A. Kosanws, JI. A. Anopywax, 1. C. Maxapuyk, O. B. I{uzukano

BykoBHHCBHKHIi Aep:kaBHUIT MeTUYHUIT YHIBepcUTET
(m. YepHiBui, Ykpaina)

Pesiome.

3D-pekoHCTpyOBaHHS € iH)OPMATHBHUM, 00’ €KTUBHIUM METOI0OM MOP(OIOTri4HOTO AOCIIHKEHHS, SIKU MOJISIrae y NepeTBOPEHHI
cepii NOC/IiZOBHUX 3pi3iB (IiCTONOrTYHNUX, MAKPOCKOMIYHUX, AHATOMIYHHUX PO3IHJIIB, KOMIT IOTEPHHX TOMOIPaM TOII0) Y BipTyajbHe
00’emue (1nppoBe) 300paXkeHHs, ske MOYKHA BUBYATH B PI3HUX MMPOCKLISX Ta BUMIpIOBaTH 00’ €M, IIIOILY, {iaMeTpH, KyTH, 30epirary,
KOIIIOBaTH, peiaryBaru.

Merta gocaiaKeHHsI — TOPIBHATH epeKTUBHICTh METOMUK 3D-peKOHCTPYIOBaHHSI Pi3HUX TKAHUH Ta MIKPOCKOITIYHUX aHATOMIUYHHX
CTPYKTYp OpraHi3My B MpeHaTaIbHOMY Mepiojii PO3BUTKY JIIOIUHU.

Marepiau i MeToau nocaimkennst. Hamu gociipkeHo 6 cepiit MoCiiIOBHUX TiCTONOTYHUX 3pi3iB 3apOAKIB JOAMHHU BiKOM Bij 4 10
6 THKHIB BHYTPIIIHBOYTPOOHOTO PO3BUTKY, 15 mpenapaTiB opraHoOKOMILICKCIB rOJIOBH, KiHIIIBOK Ta Ty/Ty0a nepe/rIo/iB JIIOAUHH BiIKOM
Bigt 7 10 12 THXKHIB BHYTPIIIHHOYTPOOHOTO PO3BUTKY, IIOAIB JTFOANHHU BikoM 4-9 micsiuiB BYP MeTonoM BUrOTOBIIECHHS TiCTONOTYHHUX
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(5), a Taxox ricroronorpadivnux 3pizis (10) 6e3nocepenHbo 3 napagdinoBoro 610Ky Ta ix onudposky, Ta 14 KT muioxiB qrognHA BikoM
Bix 4 1o 9 micsmis BYP.

JlocmikeHHS TIPOBOIMIIOCS BiIIOBITHO JO OCHOBHHX IHoyIokeHb Pesoronii [lepmroro HarionaasHOTro KOHrpecy 3 OioeTukn «3a-
rajbHi €THYHI IPUHIUIN eKcriepuMeHTiB Ha TBapuHax» (2001), ICH GCP (1996), Konsenuii €sponeticekoro Coro3y mpo mpasa Jio-
quHY Ta 6iomenuiuay (1997), a Takox ['enmbeiHCEKOT AekIapariii Ipo eTHYHI IPHHIIMIH MEANYHHUX JOCIIHKEHD 13 3aTyYeHHsIM JIIoneit
(1964-2008), qupexrus €C Ne 609 (1986), Hakazis MO3 Ykpainu Ne 690 Bix 23.09.2009, Ne 944 Bix 14.12.2009, Ne 616 Bin 03.08.2012.

PoGoTa BUKOHY€ThCS B paMKax iHII[IaTHBHOI HAayKOBO-IOCIIIHOI poOoTH Kadeapu TicToorii, muTonorii Ta eMOpionorii 3akiamy
BHIIOT OCBITH «ByKOBHHCBKHUH JiepkaBHUH MeUUHUN yHiBepcuTeT» «CTpyKTypHO-(DyHKIIIOHAIBHI 0COOIMBOCTI TKAaHHH 1 OpTaHiB
B OHTOT€HE31, 3aKOHOMIPHOCTI BapiaHTHOI, KOHCTUTYLIHHOI, CTaTeBO-BIKOBOI Ta MOPIBHLILHOT Mopdoiorii moauany. JlepxaBHuit
peectpaniitauii Homep: 0121U110121. Tepminu Bukonaunns: 01.2021-12.2025.

Pe3yabrarn nociixxenns. 3D-pekoHCTpYIOBaHHS Cepiif MOCTIJOBHUX TICTOIOTIUYHHX 3pi3iB e(h)eKTUBHE IS JOCIIHKEHHS Npera-
pariB 3apojIKiB, OPraHOKOMILIEKCIB MEPEAILIONIB Ta IIEBHUX MIKPOCKOMIYHHUX CTPYKTYP IUIOAIB JIFOAWHHY 3aBISKHU JIETKIH 11eHTHdikamii
TiCTOJIOTIYHUX CTPYKTYp, OAHAK MOTPEOye yIOCKOHAJICHHS CIIOCO0IB 3iCTAaBICHHS TiCTONOTIUYHMX 3pi3iB y NpupoaHiil mo3umii. 3D-pe-
KOHCTpPYIOBaHHS TicTOTONOrpadivHuX 3pi3iB JONUIFHO 3aCTOCOBYBATH IIPH AOCIIHKEHHI IIpernapariB OpraHOKOMILIEKCIB MepeIIoNiB
Ta 1I0/iB JtoauHu. 3D-pexoncTpyroBanHs cepiiHnx KT-3pi3iB — eekTHBHUI Ta BUCOKOTOUHHH IHCTPYMEHT JOCTIPKEHHS PEHTTCH-
KOHTPACTHUX aHATOMIYHUX CTPYKTYp Y IuI0foBoMY nepiofi BYP (kicTkoBO1 TKaHHHH, KOHTPACTOBAaHUX KPOBOHOCHHX CYANH), I03BOJISIE
TIPY BUKOPHCTAHHI TIEBHOTO aJTOPUTMY JIOCII/PKEHHS BUSBIISATH TA BUMIPIOBATH OCEPEAKN CKOCTEHIHHS Ta CHHTOIII0 KPOBOHOCHUX
CYIIMH 3 KICTKaMH.

Bucnosku. /Iyt mupoxoro 3actocyBaHHS B Mopdoorii Mmetoq 3D-pekoHCTpyIOBaHHS BUMarae TeXHITHOTO YIOCKOHAICHHS
IIPOrpaMHO-aIapaTHOTO KOMIUIEKCY JUIsl PEKOHCTPYIOBAHHS, a caMe: aBTOMATH3allii eTaIiB peKOHCTPYKIIiT, 30KpeMa, CerMeHTalli1 3pi3iB,
a TAaKOX yJOCKOHAJIEHHS METOIUK MONTIXPOMHOTO MapKyBaHHSI CTPYKTYp aHATOMIYHOTO TIpenapary Uist IXHbOTO YiTKOTO Ju(epeHIito-
BaHHSI.

Ku1ro4oBi ¢J10Ba: 3D-pekoHCTpyioBaHHS; IOCTIKEHHS KiCTKOBOT TKAHMHM; NPEHATATBHUI PO3BUTOK JIIOXMHM; TUTOJH JIFOMHH.
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CHARACTERISTICS OF THE GINGIVAL
EPITHELIUM OF CHILDREN’S THIRD
MOLARS AT DIFFERENT STAGES OF ROOT

I I. Murynyuk FORMATION

Bukovinian State Medical University of the Ministry
of Health of Ukraine (Chernivtsi, Ukraine)

Summary

Extraction of impacted and dystopic third molars is a rather traumatic manipulation accompanied by a large bone defect and wound
infection. Therefore, it is advisable to perform hermectomy, which has a number of advantages over typical and atypical methods of
tooth extraction. An important stage of any surgical intervention is the postoperative period, which is characterized by a certain duration
and the presence of complications, which is due, among other things, to the regenerative potential of tissues, especially epithelial tissues.

Aim of the study is to evaluate the condition of the gingival epithelium in the area of third molars in children who have to
have these teeth extracted for orthodontic reasons, taking into account the stage of tooth formation, i.e. its root.

Material and Methods. Third molar extraction for orthodontic indications was performed in 95 children aged 11 to 18 years.
Clinical and radiologic examinations were performed in three groups: Group I (n=30) — children aged 11-13 years; Group II
(n=35) — children aged 13-16 years, and Group III (n=30) — children aged 16-18 years. During surgery, gingival tissue was taken

from the adjacent areas for examination. The material was fixed, dehydrated, and paraffin-embedded for histologic processing.
Immunohistochemical techniques were performed according to the manufacturer s protocols. Specifically, immunohistochemical
detection of Ki-67 antigen was performed with primary antibodies against it. Digital copies of the images were analyzed using
the specialized computer program ImageJ v1.52 (freeware, USA). The obtained digital data were statistically processed.

The digital data obtained were statistically processed. A preliminary test for normality of the distribution was carried out
using the Shapiro-Wilks method. According to this criterion, the hypothesis of normality of the distribution was not rejected
for all the statistical samples studied (at the significance level of p=0.05), so we used mainly parametric methods of statistical
analysis: calculation of the arithmetic mean and its error, unpaired two-sided Student s t-test. However, because the statistical
samples were small, the non-parametric Mann-Whitney test was used in addition to the Student s t-test.

The study was conducted as part of the complex research work of the Department of Pediatric Dentistry of the Bukovinian State
Medical University on the topic «Development of methods of prevention and treatment of the main dental diseases in children, taking into
account the risk factors of their developmenty (state registration number: 0121U110122). The conducted research complied with bioethical
norms, as stated in the conclusions of the Bioethics Commission of the Bukovinian State Medical University (Ne 1 dated 17.09.2020).

Conclusions. Thus, the histological and immunohistochemical study of the gingiva in the area of the third molar allows us
to conclude that during the formation of the root of this tooth, a number of changes occur in the epithelial cover of the gingiva,
namely: an increase in the number of epithelial layers with a decrease in their proliferative activity. The obtained data indicate
a decrease in the regenerative potential of the multilayered squamous epithelium with increasing age of the child and the degree

of third molar formation, which is reflected in the clinical picture of the course of surgical intervention.
Key words: Children; Tooth Extraction Surgery; Third Molars: Gingival Epithelium.

Introduction

Third molar retention and dystopia occurs in 35-50 %
of the population and is one of the prerequisites for
the development of a number of orthodontic problems.
Extraction of these teeth has a preventive effect on the
development of dentoalveolar anomalies and deformities
and is a prerequisite for the stability of orthodontic
treatment [1, 2]. However, the extraction of retained and
dystopic third molars is a rather traumatic manipulation
associated with a large bone defect and wound infection
[3-6]. Therefore, according to many scientists [7-8], it is
advisable to perform a hermectomy, which has a number
of advantages over typical and atypical methods of tooth
extraction. In addition, the third molar follicular tissue
removed during surgery is a valuable source of stem
tissue, which is currently widely used in experimental and
practical medicine [9-20].

An important phase of any surgical procedure is the
post-operative period, which is characterized by a certain
duration and the presence of complications, due in part to the
regenerative potential of tissues, especially epithelial tissues.

Aim of the study is to evaluate the state of gingival
epithelial coverage in the area of third molars in children who

have had these teeth extracted for orthodontic reasons, taking
into account the stage of tooth formation, namely the root.

Material and Methods

Third molar extraction for orthodontic indications
was performed in 95 children aged 11 to 18 years. The
clinical examination of the children was carried out using
conventional methods. Radiographic assessment of the
condition of the third molar ridges was performed according
to the Demirjian method [21], which is currently widely used
internationally [22, 23]. Clinically and radiographically,
three observation groups were identified: I (n=30)—children
aged 11-13 years whose third molar was at the stage of
weakly mineralized rudiment (Demirjian stage D); 11
(n=35) —children aged 13-16 years whose third molar was
at the stage of mineralized rudiment and the initial stages of
root formation (Demirjian stages E and F) and III (n=30) —
children aged 16-18 years whose third molar was at the final
stages of root formation (Demirjian stages G and H).

During surgery, gingival tissue was taken from adjacent
areas for examination. The material was fixed in neutral
pH buffered 10 % formalin solution for 20-22 hours.
After fixation, the gingiva was dehydrated in an isopropyl
alcohol system and embedded in paraffin at 560C for
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further histological processing. Standard serial histological
sections of 5 um thickness were prepared using a rotary
microtome. After deparaffinization, haematoxylin and eosin
staining was performed on histological sections [24], and
immunohistochemical techniques were performed on other
serial sections according to the manufacturer’s protocols. In
particular, immunohistochemical detection of Ki-67 antigen
was performed using primary antibodies against this antigen.
Visualization of the primary antibodies was performed using
a polymeric imaging system with diaminobenzidine dye,
which gives a brown color to the sites of the studied antigens.
Digital copies of the image were analyzed using a specialized
computer program Imagel v1.52 (freeware, USA) [25].
The digital data obtained were statistically processed.
A preliminary test for normality of the distribution was
carried out using the Shapiro-Wilks method. According to
this criterion, the hypothesis of normality of the distribution
was not rejected for all the statistical samples studied
(at the significance level of p=0.05), so we used mainly
parametric methods of statistical analysis: calculation

of the arithmetic mean and its error, unpaired two-sided
Student’s t-test. However, because the statistical samples
were small, the non-parametric Mann-Whitney test was
used in addition to the Student’s t-test [26].

The study was conducted as part of the complex
research work of the Department of Pediatric Dentistry
of the Bukovinian State Medical University on the topic
«Development of methods of prevention and treatment of
the main dental diseases in children, taking into account
the risk factors of their development» (state registration
number: 0121U110122). The conducted research complied
with bioethical norms, as stated in the conclusions of the
Bioethics Commission of the Bukovinian State Medical
University (Ne 1 dated 17.09.2020).

Results and discussion

The table shows the digital data of the thickness of
the squamous epithelium and the proliferative activity of
the gingival epithelium, especially the basal layer of the
epithelial surface, according to the age of the patients.

Table

Characteristics of the gingival epithelium in the area of the third molars at different stages of root formation

Observation Groups Group | Group Il Group lll
The stage of embryo formation according to Demirjian D E F G H
Gingival epithelial thickness (um) 102+2,6 | 128+2,7 | 159+3,8 | 201+4,0 | 289+4,3
P.erc.entagt? of K|-67 positive cells in the basal layer of the 52400 | 4407 3340,6 27106 190 4
gingival epithelium (%)

In general, it should be noted that the thickness of the
epithelial layer varied considerably from patient to patient,
but the table shows the averages obtained from several
dozen measurements in each histological section, which
reflect the average trends well.

The table clearly shows that the thickness of the
epithelium in the stages of root formation gradually
increases from stage D to stage H. At the same time, it
should be noted that the thickness of the gingival epithelial
layer in children of group I is on average lower (p<0.05
according to both the non-parametric Mann-Whitney test
and the parametric Student’s t-test) than in children of
group II and III, and in children of group II it is lower
than in children of group III (p<0. 05 according to both
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the non-parametric Mann-Whitney test and the parametric
Student’s t-test) than in children of groups II and III, and
in children of group II it is lower than in children of group
IIT (p<0.05 according to the above-mentioned criteria for
statistical evaluation of differences in mean trends).

When analyzing the digital data in the table, it was clear
that the data on the proliferative activity of the epithelium
(based on immunohistochemical examination of the Ki-67
antigen in cell nuclei) were opposite to the data on the
thickness of the epithelium. In particular, the proliferative
activity of the epithelium, which was observed only in
the basal layer, decreased with increasing stage of tooth
formation. This is illustrated in Figures 1-5. It was highest
in children in group I and lowest in group III.

Fig. 1. Gingival epithelium of a 12-year-old patient at the stage of root formation «D». Ki-67-positive
epithelial cell nuclei are brown. Inmunohistochemical technique using primary antibodies against
Ki-67, polymer detection system and diaminobenzidine visualization with nuclei stained with
haematoxylin. Optical magnification 200x (approx. 20x, Ob.10x)
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Fig. 2. Gingival epithelium of a 13-year-old patient at the stage of root formation «E». Ki-67-positive
epithelial cell nuclei are brown. Inmunohistochemical technique using primary antibodies against
Ki-67, polymer detection system and diaminobenzidine visualization with nuclei stained with

haematoxylin. Optical magnification 200x (approx. 20x, Ob.10x)

Fig. 3. Gingival epithelium of a 15-year-old patient at the stage of root formation «F». Ki-67-positive
epithelial cell nuclei are brown. Immunohistochemical technique using primary antibodies against
Ki-67, polymer detection system and diaminobenzidine visualization with nuclei stained with
haematoxylin. Optical magnification 200x (approx. 20x, Ob.10x)

i At Yy
Fig. 4. Gingival epithelium of a 16-year-old patient at the stage of root formation «G». Ki-67-positive
epithelial cell nuclei are brown. Inmunohistochemical technique using primary antibodies against
Ki-67, polymer detection system and diaminobenzidine visualization with nuclei stained with
haematoxylin. Optical magnification 200x (approx. 20x, Ob.10x)
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Fig. 5. Gingival epithelium of an 18-year-old patient at the stage of root formation «H». Ki-67-positive
epithelial cell nuclei are brown. Inmunohistochemical technique using primary antibodies against
Ki-67, polymer detection system and diaminobenzidine visualization with nuclei stained with
hematoxylin. Optical magnification 200X (approx. 20X, Ob.10X)

Conclusions. Thus, the histological and immunohis-
tochemical study of the gum in the area of the third molar
allows us to conclude that during the formation of the root
of this tooth, a number of changes occur in the epithelial
cover of the gum, namely: an increase in the number of
epithelial layers against the background of a decrease in
their proliferative activity. The established data indicate
a decrease in the regenerative potential of the squamous
epithelium with increasing age of the child and the degree

of formation of the third molar, which is reflected in the
clinic.

Prospects for further research. To study the
connective tissue structures underlying the squamous epi-
thelium, including multipotent mesenchymal cells.
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XAPAKTEPAUCTHUKA ENITEJIIO ACEH V IITEN Y JIJISTHII TPETIX MOJISIPIB
HA PI3BHUX ETAITAX ®OPMYBAHHS KOPEHS 3YBA

T. 1. Mypuniox

BykoBuHchkuii fep:kaBHuii Meauunuii yniepcurer MO3 Ykpainu
(M. YepHiBui, Ykpaina)

Pesrome.

ExcTpaxiisi peTHHOBaHUX Ta JMCTOMOBAHUX TPETiX MOJSPIB € JOCTAaTHBO TPABMATUYHOIO MAHIMYIALIEIO, KA CYIIPOBOIKYETHCS
BEJIMKHUM J1e(DEeKTOM KiCTKOBOI TKAHUHHM Ta iH(QIKyBaHHIM paHH. TOMY JOLIIBHAM € IPOBEACHHS repMEKTOMII, Ika Ma€ HU3KY IepeBar
repes] THIIOBUM 1 aTHIIOBUMHI METOIAMH BUIAJICHHS 3y0iB. BaskmuBiM eTanom Oy/1b-sIKOTO ONepaTHBHOTO BTPYYaHHS € MicIsIonepariiHui
Tepiof], KOTPUH XapaKTepU3YEThCS IEBHOIO TPUBAJICTIO TA HASBHICTIO YCKIIAIHEHb, L0 CEpeJl iIHIIOr0 00YMOBIICHO PEreHepaTOPHUM
MOTEHIIIAJIOM TKaHWH, HacaMIepe] eiTeTiaTbHuX.

MeTta 10c/1iIKeHHs — OIIIHUTH CTaH EMiTeTaIbHOTO OKPHUBY SCEH Y AUISHII TPETIX MOJISPIB y HiTeH, 0 NOTpeOyIoTh onepaii
BHAJICHHS IMX 3y0iB 32 OPTOAOHTHYHUMHU MTOKA3aHHIMH, 3 YpaxyBaHHAM cTafii opMyBaHHS 3y0a, a caMme HOro KOpeHs..

Marepiaiu Ta metoau. [IpoBeneHo oneparito BUaIeHHS TPETiX MOJIAPIB 32 OPTONOHTHYHUMH MTOKa3aHHAME 95 miTaMm y Bimi Big 11
10 18 pokiB. KitiHiKO-pEeHTTeHOIOTIYHO BUAITICHO TpH TpynH crioctepeskeHHs: | (n=30)— mitu Bikom 11-13 poxkis; II (n=35) — aiTn Bikom
13-16 pokis, Ta Il (n=30) — mgitu Bikom 16-18 pokis. [1ix yac onepaTuBHOTO BTpy4YaHHs Bi1OyBaBCs 3a0ip sICEH 3 MPUIENINX TUISTHOK JUIs
JOoCTiKeHHS. Martepian (ikcyBaiu, 3HEBOAHIOBANH, NapadiHi3yBasi [T OJAIBIIO] FiCTOIOTIYHOT 00pOOKH. 3acTOCOBYBAIN IMyHO-
ricTOXiMiYHI METOTMKH Y BiZTIOBIJHOCTI O MPOTOKOJIB, HAJAHUX BUPOOHUKOM. 30KpeMa, Oyi10 IPOBEITH IMyHOTICTOXIMIYHE BU3HAUCHHS
anTureHiB Ki-67 3 mepBUHHUMH aHTHTLIaMH IPOTH HBOrO. L{n(poBi xomii 300paskeHHs aHAJi3yBaJIM 32 JOTIOMOTOIO CIeliaTi30BaHol
KoM 'toTepHOi nporpamu Imagel v1.52 (freeware, CILIA). Otpumani nn¢poBi 1aHi 00poOIeH] CTaTUCTUYHO.

Otpumani nndposi gaHi 00poOIeH] CTaTHCTHYHO. 3aCTOCOBYBAJIHN MOTIEPEAHIO MIEPEBIPKY HAa HOPMAJIBHICTH PO3IMOALTY 38 METOOM
Shapiro-Wilks. J{ist Bcix BUBYEHUX CTATUCTUYHUX BHOIPOK 3TiTHO 3 UM KPHUTEPIEM TiNOTE3a MPO HOPMAIBHICTh PO3MOALTY He Oyia
BigxuieHa (Ha piBHI 3Hauymocti p=0,05), ToMy BUKOPHCTOBYBAJIM IEPEBAKHO MapaMeTPHUYHI METOAN CTaTHCTHYHOTO aHami3zy: oopa-
XyBaHHS cepeHboi apupmMeTndHoi Ta i moxubku, HemapHui 1BoOIUHMHA KpuTepit CthioneHTa. OnHAK, 3 NPUYMUHH, OI0 CTATUCTUYHI
BHOiIpKN OyJIM HEBETMKHMU, TO Pa3oM 3 KpuTtepieM CThIOEHTa 3aCTOCOBYBANIM i HemlapaMeTpruuHuid Kputepiit Mann-Whitney.

JlocnimkeHHS TPOBOAMIOCH SIK (PparMeHT KOMITIEKCHOT HayKOBO-AOCIIAHOT poOOTH Kadeapu CTOMATONOTi 1 AUTSIYOTO0 BiKy ByKkoBHH-
CHKOTO JIep)KaBHOTO MEAWYHOTO YHIBEPCUTETY Ha TeMy «Po3poOka MeTomiB MpodilakTHKK Ta JiKYBaHHS OCHOBHHUX CTOMATOJIOTTYHUX
3aXBOPIOBaHb y AiTEH 3 ypaxyBaHHAM (DaKTOPiB PU3UKY IX PO3BUTKY» (AepkaBHHHI peecTpaniiinuii Homep: 0121U110122). [IpoBeneHi
JOCTIKEHHS BIAMOBi1any 010€THIHUM HOpPMaM, II0 3a3HaUY€HO Y BHCHOBKAX KOMicii 3 610€THKN ByKOBHHCBKOTO JepKaBHOTO MEINY-
Horo yHiBepcutety Ne 1 Big 17.09.2020 p.

Pesynbraru Ta ix o0rosopeHHs. Pe3ynasrati 1ocikeHb MOKa3aid, 0 TOBIIMHA eMITEIIIO0 SICeH B JITeH y TUISHIN TPETiX MOJSAPIB
mocTynoBo 3poctae Bix (102+2,6) Mxm Ha ctanii popmyBanHs kopeHs «D» 1o (289+4,3) mxm Ha ctanii «H». BonHodac, BapTo 3a3Ha-
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YHTH, 0 y AiTe# BikoM 11-13 pokiB TOBIIMHA emiTeiaIbHOTO IIOKPHBY SICEH Ha eTarax (OpMyBaHHS KOpEHs 3y0a € y cepelHboMYy €
MEHIIIOI0, aHDK y JiTeil BikoM 13-16 Ta 16-18 pokis (p<0,05), a B giteit 13-16 pokis MeHIIa, HiXx y miteit 16-18 pokis (p<0,05).

Bcranosneno, mo nporigepaTiBHa aKTHBHOCTD €IITEIIIO0 32 JAaHUMH IMyHOTICTOXIMIYHOTO AOCIikeHHs anTureHy Ki-67 B kii-
THHHHEX SIApax Ma€ MPOTHIISKHY 3aJI€XKHICTh BiJ] TOBIIMHM EMITENiaIbHOTO mapy. 30KkpeMa, HallBUIIOI0 BOHA € Ha cTajil (OpMyBaHHS
«D» —(5240,9) %, a naitamx4oro — (19+0,4) %, —Ha craxii «H».

BucnoBku. OTxe, IpoBeIeHE TiCTOIOTIYHE Ta IMyHOTICTOXIMIYHE JOCIIPKEHHS ICeH B ULTHII TPETHOTO MOJISIPA JJO3BOJISIE IPUHTH
JI0 BUCHOBKY, III0 B X0/ ()OpMyBaHHS KOPEHS IbOTO 3y0a BiIOyBa€THCS HU3KA 3MiH B €MiTENIaIbHOMY ITOKPHBI CEH, a caMe: 3011b-
IIeHHs KUTBKOCTI MIapiB eMmiTeNiio Ha T 3MEHIIeHHs Horo npoid)epaTHBHOI aKTUBHOCTI. BeTanoBeHi JaHi CBiUaTh Mpo 3HMKCHHS
pereHepaTopHOTro NOTEHIIaTy 6araToIIapoBOro INIOCKOTO SIiTENiI0 31 30UIBIISHHSM BiKy JUTHHH Ta CTYIIeHs ¢(hOPMOBAHOCTI TPETHOTO
MOJTSIpa, 0 3HAXOJHUTh CBOE BiI0OpaskeHHsI B KIIHIYHIN KapTHHI Nepebiry onepaTiBHOTO BTPpYYaHHS.
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Summary

Pharmacogenetic testing (PT) is a modern tool in the doctor s practice, which allows to make the right clinical decision in
difficult cases, when the expected result of medical measures is not achieved. It is clear that certain metabolic processes in the
human body, as well as a number of diseases, are genetically programmed. Therefore, despite the large number of unexplained
mechanisms of individual response to drugs, genetic testing occupies one of the leading positions among methods of selecting
drug therapy in complex clinical cases.

However, the successful implementation of this promising method must overcome a number of obstacles, including limited
evidence of effectiveness, ethical, legal, and social factors. The purpose of this review is to highlight modern concepts and
practical aspects of the use of PT. The article addresses the problem of expanding the indications for PT when it is not limited
to preventive use only. PT allows to identify drugs associated with an increased risk of causing side effects, with a narrow
therapeutic index, to reduce the number of drugs in treatment, to choose the dosage of the drug. A variety of PT platforms can
be used in a physician’s office, which can be broadly divided into two categories— genotyping-based tests and sequencing-based
tests. Depending on the gene being tested, different algorithms can be used to generate results. Some gene variants can be
described in terms of metabolic activity or general function, while others can only be described as present or absent. Results
for gene variants can also be reported as normal, intermediate or low function for the corresponding gene. Pharmacogenetic
clinical decision support systems (CDSS) are computer-based systems that assist healthcare providers in prescribing
medications at the point of care. These systems provide physicians and other healthcare providers with appropriately
filtered pharmacogenetic information, such as drug-gene interaction alerts or patient-specific treatment recommendations.
A pharmacogenetic CDSS can either be integrated into a local hospital information system or used as a stand-alone application
such as a web service or mobile application. Pharmacogenetics can increase the quantity and quality of information available
to pregnant women and their physicians about medication use during pregnancy. Implementation of PT recommendations into
routine pediatric practice requires carefully coordinated strategies at the national, regional, and health system levels. To date,
pharmacogenetics provides mosaic information on the association between response to drug therapy and genetic background.
1t is expected that the next step will be a study in a larger group of participants to investigate the contribution of epigenetic
factors and to provide clinical recommendations for adjusting or selecting therapy based on the personal characteristics of
the patient.

Key words: Pharmacogenetic Testing; Genotyping; Sequencing; Clinical Decision-Making Systems,; Pregnant Women
and Children.

Introduction

Pharmacogenetics is a branch of medicine that studies
the genetically determined responses of the body to the
administration of drugs. The term «pharmacogenetics» was
first proposed in 1959 by the German scientist Friedrich
Vogel, who drew attention to the involvement of genetic
factors in the body’s response to external substances,
especially drugs [1].

Today, it is generally known that the response of the
human body to treatment with pharmaceutical drugs is
often controlled by genes encoding proteins that participate
in the metabolism of these drugs, their transformation, and
determine the peculiarities of their pharmacokinetics and
pharmacodynamics [2]. The disadvantage of a significant
part of research in the field of pharmacogenetics is the
incorrect interpretation of results due to biased experimental
design, insufficient observation period, small sample size,

disregard of population differences, etc. Therefore, the
challenge of today is the need to develop and conduct valid
research in this field.

In clinical practice, the physician adheres to national
standards and protocols of specialized medical care based on
the principles of evidence-based medicine [3]. However, the
physician, guided by alternative drugs that are not prohibited
by the instructions for use, may significantly change the
therapy, taking into account the individual needs of each
patient, his financial capabilities, preferences and lifestyle.
Another reason for changing the therapy is side effects and
lack of effectiveness of drugs. Despite the fact that the causes
of resistance to the action of drugs are still not studied,
there is an assumption about the genetic determinism of
this phenomenon, which has already been proven by the
example of several genetically determined types of nitrate
metabolism in the body and explains the different duration of
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tolerance to drugs of the nitrate group during the treatment
of cardio-vascular diseases. [4]. It is clear that certain
metabolic processes of the human body, as well as a number
of diseases, are genetically programmed. Therefore, despite
the large number of unexplained mechanisms of individual
response to drugs, genetic testing occupies one of the leading
positions among the methods of drug therapy selection in
complex clinical cases.

This article discusses the achievements of
pharmacogenomics in the field of health care and personalized
medicine. Also, this review summarizes information about
pharmacogenomics and modern directions of pharmacogenetic
testing, its clinical application, practical approaches, and aims
to outline the problems and drawbacks of this method.

Technical features of pharmacogenetic testing

Pharmacogenetic testing (PT) consists in determining
the genetic characteristics of patients in order to select an
effective drug, its effective dose and determine the treatment
regimen. It should be noted that PT has been available for
clinical use for about 20 years. A variety of PT platforms can
be used in a physician’s office and can be broadly divided
into two categories — genotyping-based tests and sequencing-
based tests.

Genotyping-based tests identify specific gene variants
that are associated with a particular drug response and
predict the phenotype of the patient/subject based on
the identified genotype of the patient/subject. The use of
such tests is particularly effective for well-studied and
common gene variants. The disadvantage is that the rate
of such gene variants usually varies between populations.
Therefore, the safety and efficacy of drug use may vary
greatly depending on the ethno-geographic origin of the
patient [5]. In addition, tests based on genotyping cannot
detect gene variants that were not included in the original
design of the test, which significantly reduces the ability to
predict the efficacy of a specific drug. Another disadvantage
is that the determination of the phenotype may be incorrect.
For example, a patient/subject is tested for the CYP2C9
gene only for the rs1799853 variant (also known as the
CYP2C9*2 variant). The result of this test can determine the
genotype *1/*1. However, this patient/subject is a carrier of
the *3/*3 genotype for the rs1057910 variant of the CYP2C9
gene (also known as the CYP2C9*3 variant), which is not
included in the design of this PT. Therefore, this patient/
subject will be erroneously identified as a «wild-type»
carrier (or a carrier of the *1/*1 genotype) and, accordingly,
will be predicted to be a «normal metabolizer,» i.e., to have
an enzyme with normal activity [6].

Sequencing-based tests, on the other hand, can detect
all variants anywhere in a sequenced region of a gene,
including new ones not previously identified. The use of
this type of test is particularly effective for highly variable
genes. However, this type of test is characterized by
a difficult interpretation of the results because the identified
gene variants often have an unknown/conflicting effect
on drug metabolism or are generally newly detected with
uncertain effects. There may also be technical difficulties
related to pseudogenes, gene conversion, etc. [7]. Another
major disadvantage of sequencing-based PT is its high
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cost. Nevertheless, the use of both types of tests in modern
clinical practice for diagnostic and preventive purposes
(in phenotypically healthy individuals with risk factors) is
increasing.

It is clear that there are differences in the results of
PT laboratories using different methods. However, you
should be aware that results from laboratories using the
same methods may differ. For example, laboratories using
genotyping-based tests may identify different variants of
the same gene. And laboratories using sequencing-based
tests may sequence different regions of the same gene. Such
a difference in laboratory results is not a false result of PT,
but is related to the development of new modern testing
methods and their lack of proper standardization [7].

Time and the contingent for pharmacogenetic

testing

In the past, testing was done only when a specific
treatment was to be prescribed (in which case the test could
become the basis for drug selection and dosing) or when
the patient reported a specific adverse reaction to the drug
in their medical history. Since such a PT is performed when
a specific patient is referred and there is a need to prescribe
certain medications, it is called a «point-of-care test» [8].
In this case, the timing of the test is very important. In most
cases, the time required to perform PT in the laboratory is
several days to several weeks. In some cases, such time
frames are unacceptable for effective implementation in
daily clinical practice. An example is the scheduling of
the antiplatelet drug clopidogrel, which is based on the
determination of variants of the CYP2C19 gene, where
the patient’s genotype must be known before starting
therapy [9]. To solve this problem, biotech companies
are developing special genotyping platforms that allow
rapid analysis of samples directly at the point-of-care [10].
Despite the success of the use of such types of PT, certain
problems remain, particularly regulatory and legal, due to
their translation from scientific research to everyday clinical
practice [9].

Preventive PT is therefore becoming more and more
common. When it is performed, data on the presence of
certain pharmacogenetic markers in the patient/subject are
collected prospectively and stored for possible future use.
Among the advantages of this type of PT are the following:
the vast majority of patients are carriers of at least one
effective genotype; a significant reduction in the burden
on laboratories performing PT compared to the reactive
strategy; savings in money and resources; PT results are
immediately available at the point-of-care; there is less
uncertainty in the indications for PT, which in turn will
lead to the disappearance of barriers to the application of
pharmagenomics in clinical practice [9, 11]. Ideally, PT data
will be included in the patient’s electronic profile and will
be available to physicians and pharmacists when prescribing
a certain group of drugs. On the other hand, there is the
question of the best time to perform PT. In particular, there is
currently a lack of guidelines and protocols to help clinicians
determine the indications for testing. Insurance coverage of
preventive and reactive PT is also problematic, so this fact
plays a significant role in medicine in developed countries
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and may negatively influence a physician’s decision to
perform PT [6].

The survey conducted showed a high interest of patients
in pharmacogenetic testing [12]. According to the results of
this survey, patients are particularly interested in receiving
recommendations based on PT results to reduce side effects
of drugs and choose the right therapy. However, the cost of
testing, insurance coverage, and availability of test results
are significant limitations [12]. Given the uncertainty of
some issues related to PT, patients should be properly
informed about all testing options.

In summary, PT allows: 1) identify drugs with an
increased risk of causing side effects; 2) identify drugs with
a narrow therapeutic index; 3) reduce the number of drugs

during treatment; 4) select the dosage of the drug [13]. At
the same time, FT will be ineffective for predicting: 1) the
occurrence of all possible side effects of the drug; 2) the
risk of a specific side effect for all drugs, 3) the risk of
complications [13]. That is, PT provides an opportunity
to make a decision regarding the choice of a drug and the
selection of a treatment strategy.

Online sources

Due to the rapid emergence of innovative technologies
in genetic medicine, it is important to obtain timely
information regarding changes in testing recommendations
or interpretation of PT results. This task can be facilitated by
a number of modern Internet resources (Table 1).

Table 1

The most popular internet sources in the pharmacogenetic sector

Name of the source,
page URL

Description

The Clinical Pharmacogenetics Implementation
Consortium (CPIC),
https://cpicpgx.org/

An international consortium specializing in the publication of
genotyping-based drug use guidelines to help clinicians understand
the potential of using available genetic test results for optimization of
drug therapy

The Genetic Testing Registry (GTR),
https://www.ncbi.nlm.nih.gov/gtr/

A free resource that provides a comprehensive repository of
comprehensive genetic testing information provided and maintained
by laboratory providers

The Pharmacogenomics Knowledge Base
(PharmGKB),
https://www.pharmgkb.org/

An online knowledge base responsible for aggregating, curating,
integrating, and disseminating data on the impact of gene variants on
human drug response.

The Implementing GeNomics In pracTicE
(IGNITE),
https://gmkb.org/ignite-gdp/

A network designed to improve the use of genomic medicine by
supporting the incorporation of genomic information into clinical
practice and exploring methods for effective implementation,
dissemination and sustainability in a variety of clinical settings

The Pharmacogenomics Clinical Annotation
Tool (PharmCAT),
https://pharmcat.org/

A software tool for extracting variant recommendations from

a genetic dataset (represented as vcf), interpreting variant
alleles, and generating a report with genotype-based prescribing
recommendations that can be used to inform patient treatment
decisions.

The Drug-Gene Interaction Database (DGldb),
https://www.dgidb.org/

A web resource that provides drug-gene interaction information from
publications, databases, and other web sources. Drug, gene, and
interaction data are normalized and clustered into conceptual groups.
The information contained in this resource is accessible to users
through a simple search interface.

The Pharmacogene Variation Consortium
(PharmVar), https://www.pharmvar.org/

An international group of experts that supports a standardized system
of nomenclature of genes included in PT.

In addition, there are lesser known, local resources.
For example, the African-American Cardiovascular
Pharmacogenomics Consortium (ACCOuNT), which aims
to study the feasibility of implementing preventive PT in
African Americans [14]. Maintaining and developing this
type of resource can be a valuable tool for studying future
or lesser-known pharmacogenetic interactions.

How to choose the test?

Once the clinician has decided to order a PT, the next
important step is to determine the type of test and select
the appropriate clinical laboratory to perform the test [15].

Depending on the circumstances, internal testing may be
available at the hospital, or PT may be performed at an
external laboratory. Although medical geneticists are well
aware of the genetic testing options available, for many
physicians PT may be one of the first genetic tests they order.
Therefore, one of the barriers to choosing the appropriate test
may be finding information about testing options. Therefore,
it is extremely important to create specific catalogs that
include information about laboratories performing PT, their
panels, methods, and testing timelines.

When testing for a specific indication, a patient may only
need to be tested for one or a few genes. However, due to
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cost reductions, it is possible to obtain a panel that provides
information on many genes and may influence future therapy
for about the same cost as testing a single gene. In this case,
the physician must consider whether the panel includes the
gene(s) needed, whether the patient’s insurance covers both
options equally, whether the two tests are equivalent (i.e.,
whether the panel includes the same options as the single-
gene test), and the patient’s personal preference. It should
also be noted that the PT gene panel may be more expensive
than the single-gene test, but it ensures that concomitant
medications are taken into account.

The gene panels used in PT are very diverse and are
usually grouped into a specific category. Most panels include
a few of the best-studied and «most powerful» genes.
The panel may contain combinations of single nucleotide
variants of genes selected as a result of some prospective
study review. It is worth noting that a panel containing
many genes may not necessarily be relevant to the patient,
as not all variants have the same clinical significance. Some
gene variants included in the panel may be extremely rare
outside of certain populations, but may be quite common in
others. For example, the HLA-B*15: 02 variant, which is
associated with an increased risk of serious adverse events in
patients prescribed carbamazepine, has an allele frequency
0f 0.04 % in Europeans and 6.88 % in patients of East Asian
origin [16]. Therefore, the panel will be more useful to the
patient if it analyzes gene variants that more closely match
the patient’s ethnicity.

In addition to the content of the panel, the type of
biomaterial tested (buccal swabs, saliva, blood, etc.)
should be considered, as the method of collection may
pose a problem for the patient. Access to the results and the
methods used to obtain them are also factors to consider,
as some panels only provide raw genetic data. Finally, the
potential cost of testing should be considered.

Interpretation of the results of pharmacoge-

netic testing

As mentioned above, another potential source of
difficulty is the lack of standardization in the expression
of results. Some laboratories may report only the identified
genotypes and phenotypes, while others may also provide
a list of drugs affected by the specific identified genotypes
(with or without dosage recommendations). However, such
pharmacogenomic reports may contain more than 300 drugs,
which are categorized according to the risk of adverse effects
or lack of efficacy for the patient: «red» (high risk), «yellow»
(moderate risk), or «green» (low risk) [6]. And based on how
the drug is metabolized, a patient’s phenotype may indicate
a higher risk of toxicity or potential lack of efficacy. At first
glance, this drug grouping system seems very simple, but
it may not provide all the information a clinician needs to
make clinical decisions. It is also important for the clinician
to be aware that PT is prognostic only on the basis of genetic
findings and that other variables such as concomitant
medications, diet, liver and kidney function, etc. may also
be important or even override the influence of the genetic
component in predicting drug response. Therefore, if the
«besty» drug is determined by PT, this does not necessarily
mean that it should be used in therapy, since the patient’s
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history may show serious adverse reactions to the drug.
Conversely, the identification of an increased risk of adverse
reactions by PT should not lead to discontinuation of therapy
if the current therapy is effective.

Depending on the gene being tested, different algorithms
can be used to generate results [17]. Some gene variants can
be described in terms of metabolic activity, some in terms
of general function, and others only as present or absent.
Results for gene variants can also be reported as normal,
intermediate, or low function for the corresponding gene.
For example, «normal gene function» indicates that a change
in the patient’s dosage regimen is not necessary. In other
cases (reduced or intermediate function), the physician’s
recommendations are based on information about reduced
functional activity (or complete inactivity) of the genes
analyzed.

The way results are presented can vary widely from one
report to another. Results may be presented either as raw
genetic data or as a definitive therapeutic recommendation.
As we can see, different ways of presenting information are
used in the report, so special awareness should be present
to correctly interpret the results obtained.

Clinical decision support systems

The major result of the development of genomic and
post-genomic technologies has been a significant expansion
in the ability to study the genetic nature of the entire
spectrum of human disease. Genome-wide association
studies (GWAS) of clinical samples have collected data on
the genetic composition characteristic of specific groups
(families or populations), which has contributed to the
development of a personalized approach to treatment.
In this context, the study of the mechanisms of genetic
susceptibility to multifactorial diseases and the identification
of specific genetic markers are of particular importance
today.

Next-generation sequencing (NGS) is used to read
genetic material in depth, as required for re-sequencing
and assembly of de novo genomes, transcriptomes, and
epigenomic studies. This method allows the detection of
rare variants and a better understanding of genetic function.
However, the avalanche of new data will also challenge
researchers and clinicians, providing many «variants of
unknown significance» in the absence of clear guidance.

Pharmacogenetic clinical decision support systems
(CDSS) are computer-based systems that assist healthcare
providers in prescribing medications at the point of care.
These systems provide physicians and other healthcare
providers with appropriately filtered pharmacogenetic
information, such as drug-gene interaction alerts or patient-
specific treatment recommendations. A pharmacogenetic
CDSS can either be integrated into a local hospital
information system or used as a stand-alone application
such as a web service or mobile application [18]. In addition,
pharmacogenetic CDSSs can provide passive or active
clinical decision support. Active CDSSs include rules and
alerts. For example, an alert may occur because a patient
is prescribed a high-risk drug and there is an indication for
PT before the drug is administered. Passive CDSSs require
the user to actively search for information, such as pressing
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a button or opening a report on a particular clinical case
[19]. Changes to the CDSS are needed to support the storage
and use of the new data architecture and new data access
applications.

Several health systems are using CDSS tools to integrate
data from pharmacogenetic studies into medical decision
making and to provide information to end users [20]. CDSS
systems can be used to introduce high-risk medications
and provide automated recommendations on why certain
changes should be made to a selected medication or dose.
Similar information systems are already being actively used
in allergology [21].

Raising awareness among physicians and patients can
stimulate the use of PT. Laboratories, in turn, will adjust
the number and type of tests available based on clinical
needs. As a result of significant achievements in oncology,
microbiology and other fields, the level of development
of multigene panel tests is expected to increase. however,
appropriate clinical use of PT results is more complex
and will require the support and involvement of multiple
stakeholders.

The main problems of the pharmacogenetic

testing implementation

Training of specialists.

The scope of PT is primarily determined by the
willingness and ability of healthcare professionals to use it.
It should be noted that most clinicians are still not confident
in PT and the subsequent interpretation of data, which can be
explained by insufficient knowledge in this area. Insufficient
awareness of the potential of PT among practicing physicians
and poor or inadequate explanation of test results hinder the
development of a personalized approach to the patient. In
addition to the development of programs of thematic training
courses at medical universities, it is necessary to include
educational events in the systems of continuing professional
education, free publication of information for practicing
physicians. A clinical pharmacologist plays a crucial role in
the implementation of pharmacogenetic testing due to his
multidisciplinary training [22]. The competence of a clinical
pharmacologist in the field of pharmacogenetics is crucial:
this specialist organizes the use of PT in clinical practice,
interprets test results, informs doctors about the possibilities
of using PT for patients with certain nosological forms [23].

Quality of evidence and clinical relevance.

Many pharmacogenetic biomarkers have weak or
conflicting associations with treatment outcomes [24].
For example, a study by Porcelli et al. found a statistically
significant effect of the S-HTTLPR gene variant on the
efficacy of antidepressant use, but the strength of this effect
(estimated by the OR value) was not significant [25].

Randomized controlled trials (RCTs) are considered the
highest quality studies, but they are not always necessary
for pharmacogenetic studies. For example, it is known that
the presence of a variant of the CYP2D6 gene is dangerous
for the life of infants whose mothers used codeine [26]. It
is clear that in this type of research (when the effect of the
gene variant studied on the development of toxic reactions
is known), an observational «case-control» study is a more
ethical design.

Many companies or clinical laboratories offer PT. They
routinely test for hundreds of gene variants and provide
information on gene-drug associations. However, the
level of evidence used to report gene-drug associations is
often inadequate. Companies limit the value of the tests
by reporting only the number of studies that found an
association between a gene variant and drugs, omitting
important study details (number of patients, their age
composition, the strength of the association found, etc.). In
addition, reporting conflicting results without assessing the
quality of each study also reduces the relative value of PT.

Life-threatening adverse drug reactions.

The low incidence of serious and life-threatening side
effects poses another problem for the implementation of
PT. Finally, it may be difficult to enroll a sufficient number
of cases in the clinical trial to determine clinically relevant
biomarkers.

Differences in gene variant frequencies between
populations mean that PT must also account for this
potential variability. In different countries, a different variant
within the same gene may be significant for a particular
drug. This, in turn, may affect regulatory actions in the
healthcare systems of different countries around the world.
For example, in Thailand, HLA-B*15:02 testing is publicly
funded prior to the prescription of carbamazepine [27]. In
most European countries, the cost of this type of genotyping
is not covered by government programs due to the low
frequency of this variant in patients.

Economic aspects of pharmacogenetic testing.

Until recently, PT was expensive, often ranging from
hundreds of dollars to over § 1,000 for single gene tests
and up to thousands of dollars for gene panels. As a result,
widespread drug prescription based on PT results was not
possible due to cost. However, rapid advances in technology
have greatly reduced the cost of testing, and today gene
panels are becoming increasingly accessible to patients.
The transition from reactive to preventive testing has
begun. Developments and improvements in technology, as
noted above, have also helped to reduce the time required
to perform PT, so that test results can be obtained before
therapy is prescribed.

A Food and Drug Administration (FDA) review of the
economic evaluation of PT showed that 57 % of the tests
were cost-effective: 30 % at acceptable incremental cost
and 27 % at low cost [28]. Of course, the cost-effectiveness
of using PT also depends on the specific country, such
as the health care economy of the country in which this
testing is performed, as well as the prevalence of specific
pharmacogenetic biomarkers in the country’s population.

For successful implementation of PT, it is important to
assess the economics in each country to find the optimal
strategy. Yes, PT with reliable evidence can be reimbursed
by health insurance companies. Economic evaluations
usually consider cost-effectiveness based on the possible
number of patients with the relevant pharmacogenetic
variant. However, in the case of serious effects that can be
caused by the use of drugs, the knowledge that the patient
is not at increased risk for such a reaction also provides
a particularly high value and should be taken into account.

At the same time, despite the positive results of
pharmacoeconomic studies, where the use of PT allowed
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to reduce the cost of treatment by decreasing the amount
of money spent on correcting the consequences of therapy
ineffectiveness or unwanted side effects, not all insurance
companies and health care systems are ready to include
genotyping in their programs.

Storage and use of results.

With the widespread use of preventive PT comes the
problem of long-term storage and use of the results. The
primary goal of preventive testing is to obtain results that
can be used to prescribe medications in the future. For this
approach to be effective, the clinician who will use the
results must know that the patient has already been tested
and have access to the results. This problem can often
be overcome by entering the results into an appropriate
electronic database, but the process can be complicated
when results from multiple testing laboratories are used and
entered due to differences in testing and reporting formats
[6]. Therefore, future use of the results will depend on their
manual entry into the electronic medical record, and then
the physician will have to find the entered data by hand
among all the other patient notes and test results. Another
problem is that patients can change their place of residence
and therefore their health care system during their lifetime,
making it impossible for electronic health records from
different countries to interact. Other mechanisms for data
transfer are also being explored — QR codes, PT «cards,»
portals, etc. [29], but they require direct patient involvement
and responsibility.

Prescribing medicines to pregnant women.

A large number of women take medication during
pregnancy, and their use increases over time: according to
recent data, 93.9 % of pregnant women took at least one
medication (excluding vitamins) during pregnancy [30].
Concerns about the use of drugs during pregnancy became
widespread after the identification of unexpected side
effects of thalidomide and diethylstilbestrol [31]. When
the teratogenic effects of these drugs became apparent, the
FDA developed guidelines to protect women of reproductive
age from adverse effects during clinical trials. However,
the participation of pregnant women in research is still
inadequate. For example, Scaffidi et al. conducted a global
analysis of clinical trials and found that only 0.32 % of all
active clinical trials were trials of drugs for pregnancy [32],
with less than 6 % of these trials focusing on maternal or
fetal health as a specific primary outcome.

Since there are often no recommendations for the dosage
of medications for pregnant women, physicians are often
forced to prescribe medications by trial and error. The risk-
benefit ratio of drugs in pregnant women is often incorrectly
assessed, since only the effect of drugs is evaluated, whereas
the consequences of untreated disease for the health of
the woman and the fetus must also be taken into account.
When discussing the participation of pregnant women in
pharmaceutical research, it should be kept in mind that
the real trade-off is between the risk of the research and
the decision of pregnant women’s physicians to treat them
based on limited or no information. A number of research
opportunities can help to bridge this gap by increasing the
quantity and quality of information available to pregnant
women and their physicians about the use of medications
during pregnancy. In addition, post-marketing surveillance
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and pregnancy registries can provide real-world data on the
use of certain medications during pregnancy.

In vitro models provide a convenient system to
study the possibility of pregnancy-specific metabolic
effects and to understand the mechanisms underlying
pharmacokinetic changes during pregnancy. Recently,
mathematical physiological pharmacokinetic modeling
has been increasingly used in the context of pregnancy
[33]. Despite significant shortcomings, it is hoped that the
availability of in vitro data and clinical trials will improve
the quality of these prognostic models and ultimately play
a role in improving drug therapy for pregnant women.

Approaches to the implementation of pharmacogenetic
testing in pediatrics.

Implementation of PT recommendations into routine
practice requires carefully coordinated strategies at the
national, regional, and institutional levels. Guidelines on the
needs for pediatric PT and strategies for its implementation
should not necessarily be separated from the work of
consortia engaged in developing approaches for adult
patients [34]. There are clear advantages to integrating
pediatric PT into national approaches, rather than postponing
it to future years, to avoid unnecessary delays in realizing
the true benefits of pharmacogenomics for children.

It is necessary that the implementation of pediatric PT in
each country should be based on evidence, experience and
scientific validation of the results obtained. The national
program of PT should be continuously monitored for the
achievement of clinically significant outcomes with an
evaluation of established success and cost-effectiveness
indicators. Rapid exchange of information through peer-
reviewed publications and pediatric PT databases will enable
collaborative development of adaptive implementation
models applicable to different health care systems. The
approach to the use of PT should take into account the
specifics of prescribing in pediatrics in each country. It is
important to continue to share experiences between countries
to ensure that the benefits of PT in pediatrics are available
worldwide. The importance of promoting implementation
among medical students should be considered and included
in planned educational strategies.

Conclusions

The introduction of PT will inevitably stimulate the
development of data storage and analysis methods necessary
for the integration of modern information technologies
into routine clinical practice. However, improving digital
information processing systems and increasing the volume
and availability of databases is not the only issue in
integrating genetic testing into health care. This, in turn,
requires changes in the interaction between the patient and
the health care system, since the ultimate goal is the patient’s
recovery or disease control, regardless of the laboratory
methods and data analysis technologies used. In other words,
treatment should take into account both the patient’s needs
and the results of the tests obtained. Today, pharmacogenetics
is still in its infancy. A considerable amount of experimental,
but mainly pilot, research has already been conducted
in this field. However, the generalization of these data is
still lacking, making it difficult to explain the observed
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correlations between the presence of a single gene variant
and epigenetic factors, disease severity, and resistance
to therapy. To date, pharmacogenetics provides mosaic
information on the association between drug response and
genetic background. It is expected that the next step will be

the field of pharmacogenetics is actively developed and
discussed.
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Pesrome.

dapmakorenernyne tectyBants (OT)— cydacHuil iIHCTPYMEHT Y IPAKTHL JIIKapst, SIKUi pOOUTH MOXKIIMBUM HPUITHSTTS IPABUIIBHOTO
KIIIHIYHOTO PIilIeHHs Y CKJIaIHUX BHIIAJKaX IPH BIICYTHOCTI OUiKyBaHOTO PE3yNbTATy BiJl BYKUTUX JIKYBAIBHUX 3aXOMIB. 3pO3yMiJIO,
1110 TaK caMo, SIK LN Psijl 3aXBOPIOBaHb, 3aIPOrPaMOBAHIMH I'€HETHYHO € 1 [IEBHI METa0O0YHI IPOLIECH JIFOACHKOT0 opraHizmy. Tomy,
HE3BXKAIOYH Ha BEJHMKY KUIBKICTh HE3 ICOBAHMX MEXaHI3MIB iHAMBIIyaIbHOI peakiii Ha JiKapchKi 3acO0M, TCHETHYHE TECTyBaHHS
3aliMa€ OfIHY 3 POBITHHX MO3MIIN cepe] METOIB MiA00py MEIUKAMEHTO3HOI Teparii y CKIaJHUX KIIHIYHUX BHMAIKAX.

ITpoTe JUIst yCHILIHOTO BIIPOBA/PKECHHS 1{LOTO MEPCIEKTUHBHOIO METO/Yy HEOOXIHO TTOA0JIATH LTy HU3KY HEPELIKOA, Cepe/l IKHX —
JIIMITOBaHICTh JJOKa3iB €()EKTUBHOCTI, €TUYHI, FOPUINYHI 1 comiabHi (hakTopu. MEeTOr TaHOTO OISy € BUCBITIICHHS Cy4acHUX KOH-
eI Ta MPaKTHYHUX aclekTiB BukopuctanHs @T. Y crarTi po3risHyTa npobieMaTnka po3iHpeHHs okasanb 10 ®T, Koiu BOHO He
00MEKY€ETHCSI JIUILIE IPEBEHTUBHNUM 3acTocyBaHHAM. OT 103Bosisie i1eHTH]IKYBaTH penapaTy 3 MiABUIIEHAM PH3UKOM CIIPUYHHECHHS
mo0iYHNX e(EeKTiB, BUZHAYUTHU JIKH 3 BY3bKHM TEPANlCBTUYHUM 1HIIEKCOM, 3MEHIIUTH KUIBbKICTh JIIKAPCHKHUX 3aCO01B MPH JIKYBaHHI,
migiOparty 103yBaHHA Mpenapaty. Y MpaKTUI JiKapsi MOKYTh BUKOPHCTOBYBATHCS pisHOMaHITHI mardpopmu DT, siki, B OCHOBHOMY,
MOJKHA MOJITUTH Ha JIBI KATEropii — TECTH Ha OCHOBI TCHOTHUITYBAaHHS Ta CEKBCHYBaHHs. B 3aJI€)KHOCTI Bijl TOTO, KUl T€H TECTY€ETHCS,
MOXYTb OyTH BUKOPUCTAaHI Pi3HI JITOPUTMU ITOOYIOBH pe3yibTariB. Jleski BapiaHTH T'eHIB MOKHA OIUCATH 3 TOYKHU 30py METa0O0IIuHOT
AKTHBHOCTI, JICAKi —3a IXHBOIO 3arajibHOI0 (DYHKIIIEFO, a 1HIIT — JIUIIE SK MPUCYTHI a00 BiACyTHI. Pe3ynbraru 11 BapiaHTIB T€HIB TAKOK
MOYKHA [TOBIJOMHTH y BUIVISLIII HOPMAJIBHOT, TPOMIXHOT 200 HU3bKO1T (PyHKIIT BioBiHOTO reHa. PapMaKkoreHeTHYHI KIIiHIYHI CHCTEMHU
MATPUMKH pUAHATTS pimens (Pharmacogenetic Clinical Decision Support Systems, CDSS) — 11e komIT 1oTepHi cUCTeMH, SKi Joroma-
rarTh OCTAYAIBHUKAM MEIMYHUX TTOCITYT IIPU3HAYATH JIKU Ha MiCL{i HaJaHHs. MeJU4HOI goroMord. i cucTeMu HaaloTh JiKapsM Ta
THIIMM [OCTa4YaIbHUKAM MEIUYHHX ITOCITYT HAJISKHUM YHHOM Bif(piIbTpOBaHy (GapMakoreHeTHYHY 1H()OPMAIIil0, TaKy SK ITONICPEKCHHS
PO B3aEMOJIIIO BAPiaHTIB I'eHIB 3 JIikaMH a00 peKOMEH/AIIIT 010 JIIKyBaHHS Uil KOHKPETHOTO mnamieHTa. @apmakoreHetuany CDSS
MOYXKHa a0 IHTETpyBaTu B JIOKAJbHY JIKAPHIHY iHPOpMAIiiiHy crcTeMy, a00 BUKOPHUCTOBYBATHU SIK OKPEMY IPOTpaMy, TaKy siK BeO-
cepaic a00 MOOLITBHUH NoAaTOK. DapMaKkoreHeTHKa MOXKe 301IBIINTH KUTBKICTh Ta SKICTh IHPOpMAIlii, TOCTYIHOI BATITHUM IHKaM Ta
IXHIM JIiKapsiM PO 3aCTOCYBaHHsI JIIKAPCHKUX 3ac001B Mij yac BaritHocTi. BnpoBamkenHs pekomenaniii 3 @T B pyTHHHY TieqiaTpudHy
MPAKTHKY BUMArae pereibHO CKOOPANHOBAHKX CTPATEriil Ha HAlliOHAILHOMY, PETiOHAJIFHOMY PIiBHSIX i B MEANYHHUX ycTaHOBaX. [TokH 1110
(hapmakoreHeTHKa HaJae Mo3aiuHy iH(OpMalito, MOB’sI3aHy 3 ACOIali€r0 MK BIAMOBIIIO HA MEIUKAMEHTO3HY TEPAITiIO 3aJI€XKHO Bif
TeHeTUYHOTO (POoHY. OUIKYETHCSI, IO HACTYITHUM €TarioM Oy/e JOCHiKeHHS Ha OUTBIIIH IpyIli Y9aCHUKIB, BABYCHHS BHECKY CIITCHETHY-
HUX (haKTOpiB, 1 HAJAHHS KIITHIYHUX PEKOMEH/IAIIIN JJIsi KOPUT'YBaHHs 200 BUOOpY Tepartii Ha OCHOBI OCOOMCTHX XapaKTEPHUCTHUK Ialli€HTA.

Koaro4oBi cj10Ba: dapmakoreneTnuHe TecTyBaHHS; FeHOTHITYBAHHS; CEKBEHYBAHHS; KIHIYHI CUCTEMH NIPUUHATTS pillleHb;
BariTHI KIHKY 1 JIiTH.
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Y HOBOHAPOJIKEHOT IMTUHU
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Pezrome

Mema podomu — Ha 61ACHOMY KIIHIYHOMY 00CBIO0I CNOCMEPeNCeH A MA JIKYBAHHS HOBOHAPOOICEHOT OUMUHU 3 8ANCKOIO
aHeMi€l0, CHPUHUHEHOIO 8AJICKOIO NOO206010 MPABMOIO, NPOOEMOHCIMPYEAMU CKIAOHICMY 0ia2HOCMUKY ma NiKy8albHOI
MaKmuxu 0anoi namonoeii.

Mamepian ma memoou docnioxycennsn. Ocnosoio 00CHIONCEHHS € AHANT3 00CMeENHCeHHs Ma NIKY8AHHS HOBOHAPOOHMCEHOT
OUMUHU 3 8AIICKOTO AHEMIEI0, CNPUYUHEHOIO NOL0206010 mpasmoro. Komniexe diacnocmuunux 3axo0i@ 6Ka04a8 KaiHiKo-
Aa60pamopHi Memoou, npomeHesi (peHmeenozpadis ma cnipanbHa Komn 1omeprHa momocpaqhis), yibmpazeyKosi O0CIiOHCeHH .

Pezynomamu docniddcennn. Komniexche aiky8ans OUMUHU 3 6AACKOI0 AHEMIECIO NPU3BENO 00 3HAUHO20 NOTINUEHHS CIAHY
nayienma, wo 0an0 MONICIUBICMb URUCAMU OUMUHY 3i cMayioHapy y 8iyi 00H020 Micsays. Bpaxosyrouu moocausi emionoiumi
ma namo2eHemudHi YUHHUKY aHeMii Y HOBOHAPOOIcenux Oimetl, 6y SUKIIOUEHI 8POOJICEHT NOPYUIEHHS 2emocmaszy. 3 Memoio
doobcmedrcennsi npogedeno CKT 3 KoHmpacmuum niocuieHHam, nio 4ac AKo2o 8UABILEHO 03HAKU 3a0010 3 CYOKANCYIAPHOIO
2eMamomoIo 1ameparbHO20 Kpar npagoi 4acmyu neyinKu, 3a0010 3 cyOKancyiapHol 2eMamomor0 1amepaibho2o Kpaio npasoi
HUpKU, 3406010 3 2eMaMoOMOI0 NPAGo20 HAOHUPHUKA, HA MOMEHM obcmedicents 6e3 HaKONUYeHHs KOHMPAcmy, 3 03HAKAMU
2eMONi3y eemMamom npagoi HUPKY ma npagoco HAOHUPHUKA. 3a pe3yivmamamu penmeenonoziunoco oocmedxncennss OI'K suseneno
HanpysceHull NpagooiuHull 2i0pONHEEMOMOPAKC, WO CIMAL0 NPAMUM HOKAZ0M 00 NPOBEOeHHs HeBiOKIAOH020 XIPYPeiuHO20
aikyeants. OCHOBHI NIKYBANbHI 3aX00U BKIOUAIU HACMYNHI KDOKU: KOHCEPBAMUBHA MEPANIs — KOPEKYIs aHemii ma 2emocmasy,

Xipypeiune nikysanns. Inmpaonepayitinux ma nicisionepayiiHux ycKiaoHeHs He OY0.

Bucnoexu.

1. 'V pasi eussnenns 6axcxkoi anemii' y HOBOHAPOOHCEHO! OUMUHU, HeOOXIOHO 8UKAIOYAMU Odcepela KpO8omeul, a came:
8POOICEHT NOPYUEHHSL 2eMOCMA3Y MA HACTIOKU NOI02080T Mpasmiu.
2. 3a nHassnocmi y nayienma HACNiOKI8 NOI02080I Mpasmu, HeOOXIOHO BUSHAYUMU NPIOPUMEMHUL HANPAMOK IIKYBAHHS

(Koncepsamughe, onepamusne, KOMOIHoOgaHe).

3. Koncepsamugne nikyeanis 6adckoi anemii'y Hoonapoodicenux oimeti Mac exnovamu inghy3silo npenapamis, ujo Kopezyroms

2emocmas ma amemiio.

4. Hegioknaoua xipypeiuna 0onomoza mMae 6uUKOHY8amucs npu HedoCmamHocmi abo 6i0cymHocmi eqpekxmusHocmi
KOHCEePBAMUBHO20 JIIKYBAHHS, 3 MEMOI CMAabiNizayii 2eMOOUHAMIKY, a MAKONHC OJi YCYHEHHs. HACAIOKI8 CYyRnYymHbOI namonozii.
Knrouosi cnoea: nosonapooscena oumuna, anemis, nono2osa mpasma.

Bctyn

[Marodizionoris aHeMii 6araTopakTopHa, aHEMIs HE € HO-
30JIOTTYHOIO OJIMHHUIICKO, a MOsIBA 11 MOYKE CBITYUTH IIPO HAsIB-
HICTP TTaTOJIOTI9HOTO TIPOIIECY B OpPTaHi3Mi TUTHHH. SIK mmpa-
BIJIO, JTIaTHO3 aHEMIl y JiTel BCTaHOBIIOETHCS Ha ITiICTaBl
3HIHKEHOTO PiBHA TeMOIIO0IHY Y 3arajJbHOMY aHalli3i KpoBi
[1]. ®akTopamu pU3KKY U1 BAHUKHCHHS aHEMil Y HOBOHa-
POIKESHOTO MOKYTh OyTH aKyILIePChKi IPHYMHH BTPaTH KPOBI,
BKJIIOYAIOYX BaJW PO3BHUTKY IUIAIICHTH Ta ITYIIOBUHH, a CaMe:
Bi/IIIapyBaHH IUIALCHTH, TIepeUIeKaHH s TUIALECHTH, PO3pi3
ii i 9ac KecapcbKOro pO3THHY, PO3PHUB AaHOMAJIBHUX CYIIHH,
reMaToMa IyHOBHHH, PO3pHB IyrnoBuHH [2-4]. [IpuxoBaHa
BTpaTa KpoBi MO)ke OyTH 00yMOBJIeHa (eTO-MaTEPHHCHKOIO
TpaHcy3i€ro, KA 3ycTpidaeThes y 8 % BCiX BariTHOCTEH.
®deTo-1uTanieHTapHa TpaHcdy3id OB’ A3aHa 3 XOPioaHTio-
MO0 200 XOPiIOKapIIMHOMOIO 3 IUIALCHTAPHOIO FeMaTOMOIO,
I JHIMAHHSM HOBOHAPOIDKEHOTO HaJl INTALICHTORO i Yac Ke-
CapChKOTO PO3THHY, OOBHTTSAM ITYITIOBUHU HABKOJIO MIHI [5].
KpoBoTeya B paHHbOMY HEOHATaJbHOMY IEpiojli yacTimre
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acorifioBana 3 HEJIOHOMICHICTIO, CIIHUYHUM TIepeIyie:KaH-
HSIM, CTPIMKHMH TIOJIOTaMH, TiMOKCI€IO MJI0Aa, MAaCHBHOIO
Ke(haroreMaToMor0, peTpONepPUTOHEAILHOIO KPOBOTEUETO,
PO3PHUBOM TIEUiHKH UM CENE31HKH, HAJHUPKOBOIO UM HUP-
KOBOIO KPOBOTEUEIO, IUTYHKOBO-KUIIIKOBOIO KPOBOTEUEIO T
KpoBoTedero 3 mymka [6]. [IpuanHoro anemii Moxke OyTr Hal-
MipHHI TeMOJTi3 epUTPOLUTIB, 00YMOBICHHUH IMyHOIOTIIHOIO
HECYMICHICTIO TIO epUTPOIIUTAPHAM aHTHUT€HHUM CHCTEMaM
Ta cnagkoBuM Aedexkrom MeMOpaH eputpounTiB. HabyTnit
TeMOJI3 TTOB’ I3aHMH 3 1H(EKIIIITHOO MaTONOTi€10, TUCEMIHO-
BaHWMM BHYTPINTHHOCYIMHHNM 3TOPTaHHIM Ta IHITUMH Pifl-
KiCHUMH MTpUIHHAMH (KaBEepHO3HA TeMaHTiOMa, CTEHO3 HUp-
KOBO{ apTepii, koapkTamis aoptH, nedinut Bitaminy E) [7, §8].
JiarHOCTHYHUI aNTOpUTM aHEeMil HOBOHAPOIKEHHX Ii-
Tel Mae BKJIIOYATH: CIMEWHHUH Ta aKyIIepChKUN aHAMHE3,
KIIiHI9HE 00CTeXEeHHs (CHMIITOM «O0i01 TuIIMm», apTepi-
aJbHA TIMOTEH31sI, 03HAKH MOPYIICHOT MiKPOIUPKYIISIIIT —
CHMITOMH TiITOBOJIEMIYHOTO IIIOKY ), AaH1 JJabOpaTOpHUX Ta
IHCTpYMEHTAIFHUX METOMIB TOCIiKSHHS.



BUMNMAOKU 3 NPAKTUKU

HoBoHapomkeHiil TUTHHI 3 CHMIITOMaMH aHeMii Ta/abo
3HIKCHHSIM PIBHS FeéMOINIO0IHY J10 3HaYEHb, 11J0 BUMAraroTh
KOPEKIIil, JJIsl JOCSTHEHHS IIJIbOBOTO PiBHS FeMOTIIO0IHY
PEKOMEHIYETHCS TEMOTPAHC(Y3isl epUTPOITUTOBMICHUX KOM-
MIOHEHTIB KPOBI 3 OIHOYACHUM 3aCTOCYBAHHSIM IperapariB
JUISL KOPEKIii reMocTasy 3 ypaxyBaHHSIM MOTPeOH y MpoBe-
JIeHH1 pecrnipaTopHoi Tepamii [9-11].

Mera po0OOTH — Ha BIIaCHOMY KIIIHIYHOMY JOCBiJi CIIO-
CTEpEKEHHS Ta JIKyBaHHS HOBOHAPOKEHOI IUTHHN 3 BaXK-
KOO aHEMI€10, CITIPUYMHEHOI0 BaYKKOIO MOJIOTOBOIO TPABMOIO,
MIPOIEMOHCTPYBATH CKIIAAHICTh IIarHOCTHKH Ta JTIKyBaJIbHOT
TAKTHKU JIaHOT MaToJIorii.

Martepian Ta METOAH AOCTIIKEHHSA. B ocHOBY mocti-
JDKEHHSI TOKJIA[ICHO aHaJIi3 00CTEXEHHs Ta JIIKYBaHHS HOBO-
HapOJUKEHOT IMTHHH 3 BXKKOIO aHEMIEI0, CIIPUYHUHEHOIO T10-
JIOTOBOIO TpaBMo0. /luTiHa mmepebyBajia Ha CTaIllioHAPHOMY
JIIKYBaHHI B yMOBax JIBOX BijliieHb KoMyHanbHOTO HEko-
MepILiHHOTO MiApreMCcTBa «BiHHHIIbKA 00TacHa KITiHIYHA
JIUTs4a JTikapHs BiHHUIBKOT 00macHOT Pagm» (M. Binuui,
VYkpaina) — BifIiICHHs aHECTEe310J10Ti1 Ta IHTEHCHBHOI Tepa-
11ii HOBOHAPODKEHUX AiTeH, BiTIJICHHS ITaTOIOTii HOBOHA-
POIKEHHX JIiTel Ta HEJIOHOIICHUX HOBOHAPOKEHHX JIITCH.

Komrieke 1iarHOCTHYHHX 3aXO0M1B BKIIFOYAB:

1. OuiHKy cTaHy JMTHHH Ta KJIiHIKO-JIa0OpaTopHi J10-
CIIJKeHHs (3araJbHUN aHalli3 KpOBi, 3arajJbHUI aHaATI3
cedi, 610XiMIYHI JOCTITKCHHS KPOBi, KHCIOTHO-TYKHHUH
CTaH, OaKTePiONIOTIYHI TOCIIPKCHHS MTOCIBIB 3 0YCH, HOCY,
ITYTTKOBOTO 3aJIMIIKY, MOKPOTHHHS TOIIO).

2. Pentrenosoriuni MeToau (OIVsiI0Ba PEHTTEHOTPa-
(ist opraHiB rpyIHOI Ta YepEBHOI MOPOKHIH, CIipaTbHa
KOMIT I0TepHa ToMorpadist 3 KOHTPACTHUAM MiACHUICHHSIM).

3. YapTpa3ByKOBI JOCIHIJUKEHHS Ta Aomiaeporpadito
(mefipoconorpadiro, exokapaiorpadito, goreporpadiro cy-
JIVH CEepLs, YIIBTPa3ByKOBE JIOCIIPKECHHS OpraHiB 4YepeBHOT
MTOPO’KHUHU Ta 3204CPEBHHHOTO MIPOCTOPY).

KuiHiuHuil BUNIAI0K.

Hurtuna V. (niBanaKa) Hapomwmiacs 12.02.2023 o0 22.10
BiJI epIioi BariTHOCTI, 10 MpOTikaiga 6e3 0COOIMBOCTEMH,
TIepIIUX MOJIOTiB, B TepMiHi 40 THXKHIB B 33IHBOMY BH/Ii, I'O-
JIOBHOTO TIEPEJICKAHHS 32 JIOTIOMOTOI0 BaKyyM-EKCTPaKIIii
rony. HaBkomorutiiHi Boau 4KcTi, TuialenTa mina. Maca
muTHHU TIpu HapomkerHi 3050 1, noxuHa Tima 50 cM, 00-
BijJ rosioBu 33 cMm. Ha mepimiii XBIMHI OIIHKA 32 IIKAJIO
Anrap—7 6aniB, Ha 5 xBuinHI — 8 6ais. [Tepebir panHbOTO
ajanTariifHoro mepiogy 6e3 ocoOmUBOCTEH, peaHIMaIliiHI
3axoau He npoBoauimcs. ['pyna kposi marepi O (I) Rh (+),
rpymna kpoBi gutuau O (I) Rh (+). Maru obctexxeHna Ha
TORCH-in¢exuii, pe3ynsratu HerarusHi. JuTrHa npukia-
JIeHa JI0 Tpyzeii MaTepi Ha TepIiii TOAMHI MICIIs MOJIOTiB,
TepeBeicHa B PEKUM CHUIBHOTO TepeOyBaHHS 3 MaTip 1o,
3 BUJIBHUM TPYJAHHUM BUTOJOBYyBaHHSIM. B nunamini cran
JUTHHY TTOTIPIINBCA 332 PaxXyHOK MOSBH HEBPOJOTIUHOT
CHUMIITOMATHKH (LepedpaibHa aenpecist). Y 3B’43Ky 3 UM
Ha npyry 000y xutts 14.02.2023 poky, nutrHa Oyna TpaH-
cnoproBana o KHIT BOJIKJI BOP ta rocmirtanizoBaHa
y BUIIUICHHS aHECTE310JI0Tii Ta iIHTCHCUBHOI Teparmii HOBO-
HapO/DKEHHX y BKpaif BA)KKOMY cTaHi. BaxkkicTs cTany Oyna
00yMOBIICHA SIBUIIIAMH F'€MOPATriyHOTO IOKY.

Ha MomeHT ornsay: cTaH AMTHUHHU BKpal BaKKHUU.
[IkipHi MOKpUBH 01111, XOI0aHI Ha TOTHK. CUMITTOM «O1101
siMiy Oisbire 4 cex. PoTopeakuis 30epexeHa. 3iHUII BY-

3bKi, cumIToM ['pede Herarusauit. [ooBa koH)iryposaHa.
Kedanoremaromu B mpaBiii Ta JiBii TiM’ STHUX JiIsSHKAX.
Temmneparypa tina 36,0°C. Maca tina — 3000 r. Kpuk: Bij-
cyTHiN. PyxoBa akTUBHICTB: aguHamis. M’s30BHi TOHYC:
rinoToHist. Pediekcu nepioy HOBOHAPOMKEHOCTI AYKE
npurHideni. [lynmoBuHHa BeHa KaTeTepu30BaHa B IIOJIOTO-
Bomy OynuHKy. Crioctepiraetbest OpazinHoe 110 20/xB., apTe-
pilaJbHMI THCK HE BU3HAYA€ThCsL. TOHU Ceplisl MPUIITYIIEH].
UCC - 104 yn/xB. Xusit Hanpyxenuii. [lepenns yepeBna
cTiHka He 3MiHeHa. [lepucransTrka B suta. [ledinka He 3011b-
meHa. Cerne3iHKa He ManbnyeThes. HUpKY He MasibIyoThCs.
BunopokHeHb rnpu orisizi He OyJ10.

CTpyMUHHO BHYTPIITHHOBEHHO BBeIeHO 30 MIT 130TOHIY-
HOTO pO3YMHY XJOpuAy HaTpifo. Po3nodato ingysiro noda-
MiHY 3 PO3paxyHKy 5 MKI/KI/XB., @ TAKOX 1H(Y3110 pO3UHHY
mrroko3n 10 %, Tmoxonaty Kambiiro 10 % (crabimizariitai
3axoau 3rijiHo 3 HakazomM MO3 Ykpainu Ne 225). Bukonana
CaHaIllisg BEpXHIX AUXaIbHUX IIIIXIB 3 HACTYITHOIO i1HTYyOa-
i€ro Tpaxei Ta MepeBECHHS JUTHHN Ha IITYYHY BEHTHIISI-
1ito JiereHs. Ha «cito» BUKOHaHI 3arajbHO-KIIIHIYHI JJabopa-
TopHi (Tabm. 1) Ta iIHCTpyMEHTaIbHI METOIHU JOCIiIKSHHS.

» VYnwrpacoHorpadis rogoBHOro Mo3ky (14.02.23)

[InyHoukOBa cUCTEeMa MO3KY HE 3MiHeHa. MiXKITiBKY-
JIbOBA LIUJIMHA MIOMIPHO PO3LIMPEHA, MapeHXiMa YIliib-
HeHa. biuni nmutyHoukn He 30inmbmeni. CybapaxHoinansHuH
npocTip He po3muperni 0,5 mm. Il mmyrowok 2,0 MM,
otBip Monpo 1,0 mm. ITynbcanist 6a3aibHUX CYIUH MO3KY
T IBUIICHA.

» VYnbrpasBykoBe nociimkenHs cepirt (14.02.23)

Kinernka xirananiB 3Bu4aiiHa. J{insrarii mopoXKHAH He-
mae. JliBuit muryHouok: KJP 16 mm, KCP 10 mm, @B 70 %,
3CJIUI 4,1 mm. MIUIIT 4,0 mM. NnepkiHeTHYHUN TUPKY-
JMATOPHUH cHHAPOM. AopTa: d=8 MM. AAp He I ABUIICHUH.
JliBe mepezaceps 8 MM, He po3iupeHne. CenrtanbHi Ae(ekTi
He nokytoThcs. BOO 1,3 mwm.

» VYnbTpa3ByKOBe JIOCIIKEHHsI OpraHiB uepeBHOT 110-
POXXHUHHM Ta HUPOK (14.02.23)

ITewinka He 30inbIIeHa, HE OAHOPiAHA, TaApEHXiMa
yuriieHeHa. CyMHHa crctema He 3MiHeHa. [liquuryHkoBa
3a7103a He 30UIbIIeHa 5X5X5 MM, €XOr€HHICTh HE ITiIBUIIEHA.
CernesiHka B po3Mipax He 30uibIieHa, 42X22 MM, OJHOPIIHA.
CeuoBuii MiXyp CKOpOUYEHHH, MpaBuiIbHOT popmu. Hupku:
npaea—ue 30inb1eHa 42x22 MM. EXOTeHHICTb ITiIBUIIICHA.
UMC ne posumpena, He neopmoBana. Mucka 1 mm. Jliea—
He 30ubIena 42x23 mm. Exorennicts migsumena. YMC ve
posmmpeHa, He aedopmoBana. Mucka 1 Mm.

» Ornsosa perrreHorpadis OT'K.

[THeBMaTH3alList JiereHb NPOCTEKY€EThCS. JlereHeBuii Ma-
JIIOHOK HEYITKUH, CITYACTHH, BIJTHOCHO 30araueHnil y Bepx-
Hilt gacTmi npaBoi sierexi. Cunycu BinbHI. Cepiie —6e3 oco-
onuBocreit (puc. 1).

BpaxoByroun naHi KIHIYHOTO 0OCTEXKEHHS, TaHi 1a00-
paTOPHUX TOKA3HHUKIB Ta JOJATKOBUX METOJIIB OOCTEIKCHHS,
3a pilIeHHsIM KOHCHTIYMY BCTAHOBIICHO KIIIHIYHHIM JTIarHO3:

P 61.4 — Inui BpomkeHi aHeMil, He kiacu(iKoBaHi B iH-
mux pyopukax. P 15.8 — IHui yTouHeHi mojaorosi TpaBMH.
P I5.0— YikomkeHHS Ie9iHKH BHACTITOK ITOJIOTOBOI TPABMHU.
P 54.4 —KpoBoBWIMB B HaIHUPHUKOBY 3aJ103Y Y HOBOHAPO/I-
xkeHoro. P 28.5 — JluxanbHa HEIOCTAaTHICTh Y HOBOHAPOJIKE-
Horo. P 91.8 — [Hmi yrouneHi po3iaau 3 60Ky MO3Ky y HO-
BOHAPOJKEHOT0.
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Tabnuus 1
3aranbHWW aHani3 KPoBi AUTUHN
= - - R = =
= = - = < E - °” . T
ZIS IS S5 |5 |3 | 5|5|¢8s| 28 |szs
o o o - m
Para S|BF|EE| 8 |85|8%|5=| & | 3|38 23 |88t
SIETET| 6|52 2T ¢ | 8 |2g| B |ass
= |.|CJL = o [y o (@] % mx
@ = = s T
1‘2‘1(1)5'23 54 | 144 |2791| <6 | 100 | 393|558 | 008 |154| 2,0 | 635»-705» | 15,3
;‘2‘382'23 97 | 3,01 | 16,79 52 | 194|758 | 0,03 |27.7| 51 | 350»4-20
12;23'23 172 | 5,93 | 21,07 58 | 97 | 821 004 |54.1 4155-4'45
1?;2223 136 | 4,45 | 18,3 54 | 109|872 004 |413| 43
8?;22'23 160 | 541 [20,03| <6 | 50 | 104 | 855 | 0,04 |48,0 300»-3'30»
17.02.23 171 | 557 | 22.66| <6 | 138 | 31.4 | 59.1 2.0
12;85'23 149 | 46 |2674| <6 | 83 | 282|580 0,08 [412| 40 | 4150-4'45»
g;;gg” 172 | 57 |36,12 245 | 118 | 82,8 | 019 | 54 | 43 | 410»-4°40»
22.02.23 181 | 5.75 | 31.06| <6 | 382 | 159 | 73.2
f‘z‘;gg'” 164 | 571 |3667| <6 |452| 52 | 926 | 037 |555
f:;gé” 149 | 462 | 16,14 307 | 31,7 | 533 | 027 |428
?33?3'23 163 | 5,05 | 14,18 381 | 394 | 46,2 | 0,315 | 46,7
10.03.23 162 | 6,95 | 8.67 282 | 37,5 | 43,1 | 0,39 | 67.9

[IpoTsirom HACTYITHHUX TPHOX Ai0 y AUTHHH, HA QOHI TIPO-
BEJICHOI KOMIUIEKCHOI Tepartii, a came: KOpeKIIii aHeMii, reMoc-
Ta3y, BI/IHOBJICHHS SHTEPAILHOTO XapayBaHHS Ha (OHI IPO-
nowkeHHs [[IBJI BinOymacst cTabuIi3aIlis )KUTTEBO BAKITUBIX
(byHKIIH, a TakoK JTabopaTopHUX MOKa3HUKIB. Ha cromy 100y
riepeOyBaHHS B CTAIllOHApI, MMICIIS caHaIlil TPaxeoOpOHXiab-
HOTO JiepeBa depes iHTyOaliifHy TpyOKy, IPOBEICHO EKCTy0a-
1ito Tpaxei Ta JUTHHA TIEPEeBEACHA Ha CaMOCTIHE TMXaHHS
3 KHCHEBOIO TEPaIIil0 Yepe3 JINIBOBY MacKy. Y 3B 513Ky 3 [IUM,
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Puc. 1. MauieHT Y. 2 go6u. OrnsaoBa peHTreHorpacis opraHiB rpygHOI KNiTKK

3a PIlIeHHSM KOHCWIIiyMy OyJI0 pEKOMEH/I0BaHO MPOJIOBKHUTH
KOHCepBaTHBHE JiKyBaHHs. Ha 7-100y mepeOyBaHHS B CTaIli-
OHapi CTaH AUTHHY TOTIPIIMBCS 33 PAXYHOK IPOrPEeCyBaHHS
IxanbHOI HemocTaTHo Ti. JutnHa epeenena va [1IBJI, Ha
«citoy, BuxkoHaHo pentreHorpadito OI'K ta miarHocToBaHO
paBOOIYHMI HANPYXEHNH THEBMOTOPAKC. BHKOHAHO 1paBo-
OiYHy 3aKpHUTY TOPAKOTOMIIO, OTPUMAHO BLTBHE MOBITPS 0€3
JIOMIIIIOK, CTifiKe PO3PIILKEHHS HE I0CATA€ThCS, 1IPaBa IIIEB-
pajbHa MOPOKHUHA 33peHoBaHa 3a bromay (puc. 2).
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Puc. 2. NauieHT Y. 9 Ai6. Ornsagosa peHTreHorpadisi opraHis rpyaHor KniTku

Ha 9 noOy nepeOyBaHHs B cTanioHapi, CKUJ BUIBHOTO
TIOBITPS Ta PIIMHN 3 IPABOI IUIEBPATBHOI HOPOXKHUHU Bifl-
CYTHIH, cTilike po3pi/KeHHs 30epiraeThcs, MIeBPaTbLHAN
JPEHaX 3 MPaBoi MIeBPAIbHOT MOPOXKHUHN BUAaneHO. [1in
4yac ychOro TE€pMiHy nepeOyBaHHS IUTHUHU y BiJAUICHHI
AITH npoBoxuBcst AMHAMIYHUNA KOHTPOJIb J1a00PAaTOPHUX
MTOKa3HHKIB, a TAKOXK, 3a JoroMororo ¥Y3J] OUII koHTpoIto-
BaJIach JMHAaMiKa pO3MipiB TeMaToM Ie4iHKH, TPaBoi HUPKH,
MIPaBOro HaAHUPHHUKA. [IpoTsrom 4-ox ai micis BujaneHHs
TUIEBPAIBHOTO JPEHAXY Ta IIEPEBEICHHS TUTHHH Ha CaMo-
CTifiHE TUXaHHS, CTaH JUTHHU MOKPAILy€ETHCS — KUTTEBO
saxmmei nokasnuku (UCC, AT, UJ1, SpO,, niype3s) B Mexkax
Hopmu. OO’ €M eHTepaIbHOTO XapdyBaHHsI PO3MIMPEHO JI0 Bi-
KOBOI HOpMH (Tpy/AHE BUTOIOBYBAHHS). Y 3B 53Ky 3 IIUM, Ha
14 10Oy >KUTTS AUTHHA NTEpEBe/ICHA JUIS TOAIIBIIOTO JIIKY-
BaHHS Y BIUTIJICHHS IIATOJIOT11 JIOHOIICHNX Ta HEIOHOIICHNX
HOBOHAPO/DKCHUX. Y BIlll OAHOTO MICSIIs, 3 NOAATBIINMHA
peKoMeH IaisMu (TIOCTaHOBKA Ha IMCIIAHCEPHE CIIOCTEepe-
JKCHHS B KaOiHEeTi KaTaMHEe3y) JUTHHA BHITUCAHA JOIOMY.

B TproxmMicsgHOMY Billi, 3TiAHO TUIAHY KaTaMHECTHY-
HOTO CITOCTEPEKEHHS, AUTHHA OTIISIHYTa MPOQIIEHUMHA
CTIeIiaiCTaMH — IATOJIOTYHNX 3MiH He BUSBIICHO. PekoMeH-
JIOBaHO IOAAJIBIIE CIIOCTEPEKEHHSI Ta KOHTPOIBHUI OIS
Y BiIli 6-TH MICSIIIIB.

BucHoBku

1. VY pa3i BUsIBIICHHS Ba)KKOI aHeMii Y HOBOHAPOPKEHOT
JUTHUHH, HCOOX1HO BHKITIOUATH JKEpesia KpOBOTEUi, a came:
BPOJIKEHI MOPYLICHHSI TEMOCTa3y Ta HACIIJIKU MOJIOTOBOT
TpaBMH.

NMiTepatypa:

2. 3a HasABHOCTI y MaIli€HTa HACIIAKIB MOJOTOBOT
TpaBMH, HEOOXIJJTHO BU3HAYNTH NPIOPUTETHUH HANPSIMOK
JIiKyBaHHS (KOHCEpBAaTHBHE, OTIEpPAaTHBHE, KOMOIHOBAHE).

3. KoncepBaruBHe JIiKyBaHHS BR)KKOI aHEMii y HOBOHa-
POKEHMX JiTeH Mae BKIFOYaTH iHQY3iI0 Mpernaparis, 110
KOPET'YIOTb T€MOCTa3 Ta aHEeMIIO.

4. HesigkiagHa XipypriuHa J01oMora Mae BUKOHYBa-
THCS TIPU HEAOCTATHOCTI 200 BiACYTHOCTI eheKTHBHOCTI
KOHCEpPBaTUBHOTO JIIKYBaHHSI; 3 METOIO cTabinizamnii remo-
JMHAMIKH, @ TAKOX ISl yCYHEHHS HaCIiIKIB CyITyTHBOT Ma-
TOJIOTII.

MepcnekTuBu noganbWUX AOCHAIAXKEHb.
MaTodisionoria aHemii 6aratopakTopHa npobnema. Nepes
AMTAYUMM aHECTE3i010raMm, HEOHATOIOraMM Ta AUTAYUMMU
Xipypramu noctae 3aBAaHHA AEeTa/ibHOTO BUBYEHHSA
[LaHOro MaTO/IONYHOrO Npouecy, aHallizy OTPUMaHHUX
PE3yNIbTATIB Ta PO3POOKU B KOKHOMY OKPEMOMY BUIAJKY
AITOPUTMY JIA00PATOPHO-IHCTPYMEHTAIBHOTO O0CTCIKCHHS
Ta JIIKYBaJIbHOI TAKTHUKH.

MpuHuMnn 6ioeTMKn AOTPMUMAaHI. CrarTs HamHcaHa
3 ypaxyBaHHSIM ICHYIOYMX €THYHHX HOPM 1 CTaHIapTiB
KIIHIYHUAX JOCIIKECHb.

KoHdpnikT iHTepeciB: BijcyTHiii.

IOxepeno ciHaHcyBaHHA: crarTs omybIikoBaHa 6e3
OyIb-sKOi (DiIHAHCOBOT MiATPHMKH.
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CLINICAL CASE OF SEVERE ANEMIA IN A NEWBORN CHILD
O. M. Gorbatyuk', K. T. Bertsun?, O. S. Rubina’, A. I. Sasyuk’, 0. G. Mazur®, O. O. Lukianets®

P.Shupyk National University of Health Care of Ukraine!
(Kyiv, Ukraine)
M.Pyrogov Vinnytsia National University>
(Vinnytsia, Ukraine)

Summary.

The aim of the work—based on our own clinical experience, the observation and treatment of a newborn with severe anemia caused
by complicated birth trauma to demonstrate the complexity of diagnosis and therapeutic approach to this pathology.

Material and Methods. The study is based on an analysis of the evaluation and treatment of a newborn with severe anemia caused
by birth trauma. The complex diagnostic measures included clinical and laboratory methods, radiological examinations (X-ray and spiral
computed tomography) and ultrasound examinations.

Results. Comprehensive treatment of the child with severe anemia resulted in significant improvement of the patient’s condition,
allowing the child to be discharged from the hospital at the age of one month. Considering the possible etiological and pathogenetic
factors of anemia in newborns, congenital hemostatic disorders were excluded. For further investigation, a contrast-enhanced CT scan
was performed, which showed signs of subcapsular hematoma with contusion on the lateral border of the right hepatic lobe, subcapsular
hematoma with contusion on the lateral border of the right kidney, contusion with hematoma of the right adrenal gland, no contrast
accumulation at the time of examination, with signs of hemolysis of the hematoma in the right kidney and right adrenal gland. The results
of the chest x-ray showed a right-sided tension hydropneumothorax, which became a direct indication for urgent surgical treatment. The
main therapeutic measures included the following steps: conservative therapy —correction of anemia and hemostasis, surgical treatment.

There were no intraoperative or postoperative complications.
Conclusions.

1. In case of severe anemia in a newborn it is necessary to exclude sources of bleeding, namely: congenital hemostatic disorders

and consequences of birth trauma.

2. If the patient has consequences of birth trauma, it is necessary to determine the priority direction of treatment (conservative,

surgical, combined).

3. Conservative treatment of severe anemia in newborns should include infusion of drugs that correct hemostasis and anemia.
4. Urgent surgical intervention should be performed in cases of insufficient or ineffective results of conservative treatment, with
the aim of stabilizing hemodynamics and eliminating the consequences of associated pathology.

Key words: Newborn Child; Anemia; Birth Trauma.
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E®EKTUBHICTD VJILTPA3BYKOBOI'O
MOHITOPUHT'Y MAHEBPY PEKPYTYBAHHSI
Y HOBOHAPOJI)KEHUX 3 ATEJIEKTA30M
JIETEHD HA TTIPUKJIAI KJITHIYHOTO
BUIIAJIKY

0. I. Obononcexuii', O. IO. Obonoucovka?,
O. I Kanycmina'

KIT «PerioHanbHUI METUYHUI IEHTP POITUHHOTO
31n0poB’si» JIOP!,

JIHIIPOBCHKUIA IepyKaBHUIT MEAUYHUN YHIBEPCUTET?
(M. duinpo, Ykpaina)

Pe3rome

Pymunna npunisxcrxosa oiacnocmuxa egpekmusHoCmi NiKy8anHs y peaivHOMy 4aci 6e3 peHmaeHon02i4H020 HABAHMAHCEHHS]
€ HAUOINbLUW AKMYATOHUM RUMAHHAM Y THIMEHCUGHTTL mepanii pecnipamopHux 3ax60pi06anb, 8 oMY YUCHi Y HOBOHAPOOIICEHUX.
Ynvmpazeyrkoeoeo monimopune cmany nezens 0ocums HOGe C0BO 8 CEOEHACHIU diacHocmuyi iX 3axeoploeans. Bukopucmanms
PEKpYmMenm Manespy y HOBOHAPOOICEHUX OOKA3ALO CBOI0 eheKMUBHICMb, A 3d YMOBU HAAGHOCHT NOCMIUIHO20 KOHMPOTIO 3a
cmanom necens i 6esneunicme. Y cmammi npedcmasieno 00C8i0 GUKOPUCIAHHS YIbMPA38YKO8020 MOHIMOPUHSY MAHEBPY
PEKpYmy6anisi ma KAHIYHULl 6UNAOOK, AKULL Ye 0eMOHCIPYE.

Y oumunu 3 pecnipamoprum oucmpec cunopomom diacnocmosaro Ha 1 006y scummsa amenexmas nezei. ITio0 koumponem
Y3/ necenv 6uxonano pekpymmenm manesp 3a MemoouKoo KOHMpOoIbo8aHO20 NOEMANHO20 HAPOULYBAHHS NOIUMUBHO20 TUCKY
Hanpukinyi euouxy (Positive End Expiratory Pressure, PEEP) 3 5 cm H20 0o 8 cm H20 npomsicom 2-x x8. i 6 nooanvuiomy 00
10-11 cm H20 npomsieom nacmynnux 2-x xs. y pexcumi PC (Pressure Controlled Ventilation). [Tomim, 6npodoedic neérno2o uacy,
nposoounocs mumpyeanrs PEEP (3menwenns) 0o 5 cm H20. Koowcri 2 x6. nposoousca monimopune SpO2, CO2, Y3/ necenie npu
niogUWeHHT OCTNATNOYHO20 TUCKY 8 OUXATLHUX waaxax. 3minu na V3] necenie npomsaeom pekpymmenm mManespy 0eMOoHCmpysaiu
NOKPAWeHHsl eHMUNAYIT TleceHb Ha YpadiceHill OLIaHYl (cnovyamky smeruienHs B-ninitl (3 6-8 8 00HOMY MidHcpebEpHOMY NPOMINCKY

00 3), a 6 nodanvuwomy nosea A-ninit). Penmeenonociuno 6yno niomeepodiceno po3npasients amenekmasy.
Ilybnixkayia mamepianie nocooxcera 3 Komiciero 3 bioemuxu KII « PecioHanbrutl MeOuuHUutl YyeHmp poOUHHO20 300p08 1y
JIOP. Vci anamnecmuuni 0ani, pesyivmamu 06cmedceHs ma pomomamepianu 0nyoniko8aui 3a RUCbMOBOIO 3200010 OAMbKIE

HOBOHAPOOHCEHOT OUMUHU.

Bucnosok. Y3/ € sanionum, 0oyinbhum memooom 0iacHOCMUKY, Wo 00380/I5€ KITHIYUCIAM OMPUMAMU HeIHBAZUGHY, WEUOKY,
NPULINCKOBY THHOPMAYiIo CMOCOGHO CMAHY e2eHb ) HOBOHAPOOICEHUX 3 AMELEKMA30M le2ehb NPU NPOGEOCHHI PeKPYMMEHM

Manespy 0e3 puzuKie nos a3amHux 3 penmeeHocpapiero.

Kniouoei cnoea: amenexmas nezens; yiompaszeykoea 0iaeHOCMUKA 1€2etb; HOBOHAPOONCEHI, PEKPYMMENT MAHEE).

AKTyanbHicTb

PyTrHHA MpUITIKKOBA 1IaTHOCTHKA €(PEKTUBHOCTI JIIKY-
BaHHS y pealbHOMY 4aci 6e3 peHTTeHOIIOTIYHOTO HaBaHTa-
JKCHHS € HalOIbII aKTyaTbHUM MTUTAHHAM y iHTCHCHUBHIN
Teparii pecripaToOpHUX 3aXBOPIOBaHb, 10 TAKUX METOJIIB
BiTHOCHUTBCS yJIBTPa3BYKOBa AiarHOCTHKA [4, 6]. YAbTpa3By-
KOBUH MOHITOPHMHT CTaHy JIere¢Hb — JIOCUTh HOBE CJIOBO
B CBOE€YACHI 1 JIarHOCTHIII TTATOJIOT11 JIETeHb Yy HEBIAKIIAIHII
JIOTIOMO31, TOMY BEAEThCsI 6araTo AUCKYCiif CTOCOBHO BaJIiI-
HOCTI IOTO MeTo/a. Bizyaizaris 3MiH HE 00MEXYETHCS
BU3HAYCHHSIM MPUYUHU TU(DY3HOTO 3aXBOPIOBAHHS JICTCHIB
(Takux sk pecrmiparopuuit nucrtpec curapom (PIC), ame
TaKOX JOIOMAarae CrocTepiraru 3a Horo po3BUTKOM 1 Ke-
pyBaTH HaJalITyBaHHIM MMapaMeTpiB MTYYHOI BEHTHIISIIIT
nerens (IIIBJT) [12]. Epa COVID-19 crana momToBxom J10
PO3BUTKY Ta MOITYIAPH3aLii IIbOTO METOMY JIarHOCTHKH [ 1].
OpnHak 11e TOCIiKSHHS 1€ He € IPOTOKOIBHUM iHCTPyMEH-
TOM 1 OUTBIIICTE CTaTeH Y MOCTYITHHUX PKEPENIax CTOCYEThCS
O1UTBII JOPOCIIOTO KOHTHHTEHTY XBopuX [ 11]. JlikyBanH: 3a-
XBOPIOBAHb JIETCHb, 5Ki MOoTpeOyioTh [IIBJI Ta ycknaaneHs
y HOBOHAPOKEHUX, 0COOIMBO HETOHOIICHHX, € CKIIAHIM
Ta BUCOKOTEXHOJIOTTYHUM.

Xoua 1151 Teparlis 4acTo PATYE KUTTS, BOHA BOJHOYAC
Hece B c001 PU3HK MOIIKOKCHHS JICTEHIB Y BUTYISI TTHE-
BMOTOpaKCy, OpoHxonereHBoi auciuiasii ta if. [3]. Pexpyt-
MeHT MaHeBpH (PM) BUKOPHCTOBYIOTHCS IS BIAKPUTTS
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KOJIa0OBAHOT JIEreHi, a MiIBUIIEHHS TTO3UTUBHOTO THCKY Ha-
npukinui Bunoxy (Positive End Expiratory Pressure, PEEP)
JUTSL 3ar100IraHHs UKJIIYHOTO KOJIAICY, SIK YaCTHHA MMiXO0Ty
JI0 BEHTHJIALIT 3 BIAKPUTHMH JICTCHIMH, 11100 301IbIINTH
00’eM JiereHb y KiHI[i BUJHMXY, OKPAIIUTH ra3000MiH Ta
OKCHUT'€HAII}0, 3MEHILUTH YIIKOPKEHHS JIEreHb, M0B’sI3aHe
3 GapoTrpasmoro [2, 5]. Bukopucrannas PM nokasano cBoto
e(eKTUBHICTh B YMOBaxX HassBHOCTI KOHTPOIIIO 38 CTAHOM
JIETeHb, 1 0€3MEUHICTh Yy HEIOHOUICHHX JIITeH 3 aTeJIeKTa30M
[10, 13]. HeoOxiaHicTh Bu3HAYUTH «onTuMaibHuli PEEPy
BIJIMIOBITHO 10 1HAMBIAyaJbHUX MOTPEO MaIlieHTa Ta HOTo
peakiiio Ha Tepanilo, Ta MOXKJIMBHI PO3BUTOK MTHEBMO-
TOpaKCy MpH MEePEBHUILEHHI THCKY B IUXaJbHHUX HLILXaX,
norpelye KOHTPOJIIO KarmHorpadii Ta caryparnii npu Kox-
HOMY HaJlallITyBaHHI 1 JIOJATKOBOI Bi3yaJi3alii nmpouecis
BIIpOAOBXK PM.

MeTa. Ha BracHOMY KJIiIHIYHOMY JOCBi/{i HAOYHO
OILIIHUTH TIOKA30BICTh yNBTPa3ByKoBOi miarHOCcTHKH (Y3]1)
JIETeHb Y HEJJOHOIICHUX HOBOHAPOKEHUX 3 aTEIEeKTa30M
IIPY BUKOHAHHI PEKPyTMEHT MaHEBDY.

MaTepian Ta MeToau gocnigKeHHsA

JlocimKkeHHs MPOBOIWIIOCH Ha 0a3i BimnineHHs iHTeH-
CUBHOI Teparii JIsl HOBOHAPOIKCHUX 3 BHI3HOIO HCOHATO-
noriunoro Opuranoro KI1 «PerionanbHui MeTUYHAN LICHTP
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poxuHHOTO 3710p0oB’si» JIOP y 2022-2023 pp. Kutiniune 06-
CTEXEHHS Ta JIKyBaHHsI JiTeH MPOBOIMIIOCS BiIOBITHO 10
Hakazy MO3 Vkpainu npo 3arBepaxkenHs «IIpoTokony me-
JIMYHOTO JIOTVISITY 32 HOBOHAPO/DKEHOIO TATHHOIO 3 MaJIOl0
Macoro Tisia ipu HapoyukeHH» Ne 584 Bin 29.08.2006 p. [7]
Ta OHOBIIEHOTO YHi()iKOBAHOTO KIIIHIYHOTO POTOKOITY «Pec-
MPaTOPHHUHN TUCTPEC-CUHIPOM Y MTEPETIACHO HAPOKEHUX
aireit» 2018 p. [9]. st 3akpUTTS apTepianbHOT IPOTOKH BCi
JITH OTPUMYBAJIM PECTPUKTHBHY Tepartito [8]. ¥V 18 Hemo-
HOIIICHNX HOBOHAPO/PKEHHX 3 aTeJIeKTa3aMH JETeHb Oy
nposeneHo nerenesuit PM. Cepenniii recraniiiHuil Bik
nitedt cknaB 32+4,1 TwokHIB, Bara Tina 1623+106 1., 3 HUX
xiromaukiB — 10 (55,6 %), niBuatok — 8 (44,4 %), cepenas
TPUBAJIICTH IepeOyBaHHS Ha JIDKKY B IHTEHCHBHOMY 010111 —
7,1+£2,1 mHiB, cepenns TpuBamicts Ha [IBJI—5,4+1,1 mHi.
BciM o0cTexeHnM IiTsM OyJ10 TIarHOCTOBAHO PECIIipaTop-
HUI TUCTpEeC-CHHIPOM HOBOHAPOPKCHHUX, HAsBHICTD aTe-
JIEKTa3y JeTeHb. ATENeKTa3 A1arHOCTOBAHO KIIIHIYHO Ta
TATBEP/KEHO PEHTT€HOJIOTIYHO Ta JI0JJATKOBO 3a JOTIOMO-
roto V3]l nereHsp.

V3]] nocaijxkeHHs npoBoauiock Ha amapari GE
VIVID T8 (CLIA) 3 BUKOpHCTaHHSM JIHIHHOTO JAaTYUKY
(L6-12-RS, 6-13 MHz) 3rizno BLUE-protocol. Jlerenesuit
PM —migumiensst PEEP ta nuHAMiKH THCKY BAUXY [UTS PO3-
MIPaBJICHHS aTeJIeKTaTHYHUX TUISTHOK JIETEHEBOT TKaHWHH,
TIPOBOJIUBCS 32 METOIMKOIO KOHTPOJIHOBAHOTO ITOETAITHOTO
naporuysauas PEEP 3 5 cm 10 8 em H,O mpoTsirom 2-x XB.
i, B monanbimomy, mo 2 xs. 10 10-11 cm H O y pexnmi PC.
[Morim TuTpyBascst PEEP (3mennryBaBcst) 10 MiHIMambHOTO
THCKY HalpHKiHIi Bauxy (5 cm H,O) 3 MoniTopunrom SpO,,
CO, Ta nposoaunock Y31 nereniB KoxHi 2 XB. PH i IBH-
IIEHH] THCKY B ANXAJIBbHUX MUIAXaX.

PesynbTatu gocnigxeHHA. Byna orpumana
MMO3UTHBHA pectiparopHa quHaMmika. CepenHiil TepMiH
IHBA3MBHOT BEHTWJISILIT y JNiTEH 3 aTeieKkTa30M CKJaB
5,4+1,1 nobwu, mo uHa 1,5+1,3 gobu MeHue Hixk 0e3
BUKOPHCTAHHS MaHEBpPY. YCKJIaJHEHb Y BHUIJII
ITHEBMOTOpAKCy Ta emdizeMarosy y JiTed He BiIMI4aioCh.
[IpoBeneHi mociiKeHHs A0 MOYaTKy Teparmii Ta mo
3aKIHYCHHIO MaHEBPY Y BCIX JITEH MOKa3aau JOCTOBIPHI
Ta crenudiuHi 3MiHN y peHTTeHoIoTiYHIN Ta Y3/ KapThHi.

KniHiyHun Bunapgok. Hosonapokena autuHa
K., xiHOYOro moJyty 3 Barot mnpu HapomxeHui 1770 ,
3poctom 39 cM, 3 OLIHKOIO 3a MIKano Amrap 7/7 Oamis

Oyna HapoJKEHA IIJISIXOM KeCcapeBOTO PO3THHY BiX
Tneproi BariTHOCTI TepMiHoM rectamnii 35 TmkHiB. [Tonorn
nepiri, nepeadacHi, B 33 THXHI, HUIIXOM KeCapChKOTO
PO3THHY 3 IPUBOJY JAUCTpeECy Iuioja. B nonoroBomy 3aii
MIPOBOMIIMCH TaKi 3aXOMM: CaHAIlisl BEPXHIX AMXaITbHUX
IITSIX1B, BEHTHJISILISL MilIKOM AMOy Ta Mackolo, iHTyOartis
Tpaxei, BBegeHHs 240 Mr mpemapary cypdakTaHTy
eHj0TpaxeanbHo, poseacHus LIBJI. Jlutuna Hamiinuia
y BiJiJICHHS 4epe3 2 TOauHU Imicis HapokeHHs. CtaH
JUTHHHU TIPH HAIXOMKCHHI TSDKKUH 32 PaXyHOK IMXaIbHUX
PO3Ja/IiB: BTSDKIHHS MOCTYIIMBUX MICIb IPY/THOT KIIITHHH,
TaxiMmHOE, 3aJIe)KHOCTI BiJl BEHTIWIAMII Ta KucHIO. [Ipn
OTJISII BiAMIYaJNKCh TiNep30yMIuBICTh, rinepecresis,
nesamanTanis 3 anapatom LIBJI, mopdo-dyHkiionaasHa
He3pLTiCTh. J{NTHHI Ha eTami TPaHCTIOPTYBAaHHS MPOBOIMIACS
pecmiparopua nigrpumka metogom IIBJI. V BinnineHHi
nponosxkena LIIBJI, y pexximvi PC, mapameTpu KoperyBainch
3TiIHO MOKAa3HUKIB KUCIOTHO-TyXHOTO cTany (KJIC),
KaITHOMETPIi Ta OKCUTCeHAIlii, Bi/IMiYalach BHCOKA KICHEBA
3aJIeXKHICTh: BMICT KHCHIO B AuXajbHil cymimi (FiO,)
0,6. ITapamerpu BenTHsALiT: yacToTa BauxiB (f) 50 3a
XB., MiKOBUM THUCK Ha BHoci (PIP)/ mo3uTuBHUIA THCK
Hanpukinni Buauxy (PEEP)/cepenniit THCK B quxaibHUX
msaxax (MAP) —22/6,4/11 em H,0, gac Bauxy (Tins 0,38)
s., nuxanbHuil 00’eM (TV) — 24 ml. AyckynbpraruBHO:
nuxaHHA Oyino ocialiieHe, cpaBa HaJl CEPEIHBOIO Ta
BEPXHBOIO JOJISIMU HE BHCIYXOBYBAJIOCh, HaJ IHIIUMHU
BIJIJIaMH — KpeHiTyoui Xpunu. byB rocrasnenuii giarnos:
pecmipaTopHHUil AUCTpeC CHHAPOM: aTeJIeKTa3 BEPXHBOI Ta
cepeaHbo1 1011 iBoi siereHi. HenoHomeHicTs 33 THKHS.
PenTtreHonoriuHi n1aHi HaBeAeHO y PUCYHKY la. 3a
Bedside Lung Ultrasound in Emergency (BLUE-protocol)
MIPOBEICHO YJIBTPa3BYKOBE JOCIHIPKEHHS JIETeHb (pHC. 1B).
Kaptuni HasBHOCTI aTenekTa3sy Ha peHTTeHOTpaMi BiIOBi-
nanu rpy0i 3miau Ha Y3]] JereHb y BUNISAII TOBHOTO 3HUK-
HEHHS A MiHIN, mormuOIeHHs i nedopmamis B miniif 3 go-
JIATKOBHMH BKJIFOUEHHSIMHU, TOPYILIEHHS PyXY ILIeBpH. byno
npoBezicHo PM, mOKa3HUKH SKOTO HAaBEJACHO B Tabmuili 1.
KorkHi 2 XBUJIMHU 3TIHCHIOBABCS KOHTPOJIb Y 3/] JiereHb 710
JIOCSITHEHHSI 3MiH Y YJIBTPa3ByKOBIl KapTHHI, SIKUIl CBIIYNB
PO TIOKPAIICHHS BEHTHIIAII] JIETeHb HA YPayKeHIH TITAHII
1 po3mnpaBlieHHs aTesekTa3y (Cro4yarky 3MeHIeHHs B nminii
(3 6-8 B omHOMY MiXKpeOEpHOMY TIPOMIXKY [0 3), TIOTiM IT0-
siBa A-niHii Ha (oni B-niHiid, HopManizalisi pyxy 1ieBpn),
110 BBa)Kanoch 3a «onruManbauii PEEP» BinmoBigHo 10
iHAMBiMyanpHUX oTped mamienta (puc. 1 ¢, d).

Tabnuus 1
MNMoka3HukM napameTpiB BeHTUNSALII B NpoLeci peKpyTMeHT MaHeBpy
[MokasHuKK Movatok PM 2 XB. 4 xB. 6 XxB. 8 xB. 10 xB. Yepes 30 xB
FiO, 0,6 0,6 0,6 0,45 0,3 0,28 0,26
P.,CO, 53 53 45 34 33 32 34
f oux B xB. 50 50 50 50 50 50 50
PIP 22 22 22 22 22 20 20
PEEP 6,5 8 10 10 7 6 6
MAP 11 13 14 14 12 10 10
TV 24 26 28 32 36 36 38
SpO, 89 90 94 94 94 95 96
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Puc. 1. PeHTreHonoriyHa (a) Ta ynsrpasBykoBa kapTuHa go PM (B), Ta 3MiHM ynbTpa3BYKOBOI KQPTUHU
npotsairom PM (c, d).

Carypauist Oyna HOpMali3oBaHa Ha YETBEPTiM XBUJIMHI ~ HUX A JiHii Ha (oHi B niHiii, Hopmaizauis pyxy IIeBpH)
PM. PeHTreHonorivHo miATBepAKEHO po3npaBieHHs are-  (puc. 2B).
nekrasy (puc. 2a). Takox BU3HAYEHO [TOKA3HUKU KUCIOTHO-JTY’)KHOTO CTaHy
3minu Ha Y3/] micns PM nemonctpyBaiu nokpamierns — kposi (KOC) (ta6m. 2). 3a mokaszuukamu KJIC Bigmivanoch
BEHTIJIAIIIT JIETCHb HA YPaXKCHIM MUISHIN (MTOsIBA HOpMAJlb-  3MCHIIICHHS MIPOSIBIB PECIHIPATOPHOTO alU03y.

S LTy M

[

L

Puc. 2. PeHTreHonoriyHa (a) Ta ynsTpasBykoBa kapTuHa nicns PM (B)

Ta6bnuusn 2
lMoKa3HUKM KUCNOTHO-MNYXHOFO CTaHy KpoBi
MokasHuk pH pCO, pO, BE
[MoyaTok pekpyTMEHTY 7,31 55 34 -3,9
Yepes 30 xB N0 3aKiHYEHHI 7,35 37 46 2,8

lMpumimka: pCO2 — napuianbHUU muck gyanekucrozo 2asy, pO2 — napuianbHuUll mUck KUcHr, BE- Hadnuwok nyeaig

[icnst mposenennst PM napamerpu LIBJI kopuryBaick y MajrokiB pi3HOTO I'eCTalifHOTO BiKY, SIKE MPOBOANTHCS
srigao KJIC Ta xamHOTpadii, BimMivanocs 3HIKCHHS KHC- Y BijuiiaceHH [14].

HEBOI 3aJIEKHOCTI Ta «I1OM’SIKIICHHSD) ITapaMeTPiB BEHTH-
it (Tabm. 1).

Sk 1 Oyap-sIknit METO/I, yIBTPa3BYK Ma€e CBOT 0OMEKEHHS,
SIK1 TTOB’s13aHi 3 (hi3UKOI0 METOY Ta MOTPEOy€e JOCBiTICHO-
CTi IOCITi/IHUKA B IHTEPIIPETALlii 0ZepKYBaHUX 300paKECHb.
[pore, Y3/I 3apa3 po3nisgacTbes K KPaLUii, a B I€IKHX
BHIIAJIKax, K OINH i3 OCHOBHUX METO/IIB /IIarHOCTHKH.

PoGoTa € ckia0BOIO JTOCHIKEHHS YIbTPa3BYKO-
BHX JIETEHEBHX NMPO(]JIiIB y HEMOBIIAT 3 PECHipaTOPHUM
JUCTPEC-CHHAPOMOM Ta iX KIIHIYHOTO W PEeHTICHOJIOTIU-
HOTO 3iCTaBJICHHS JUIsl BUBUCHHS (PAKTOPIB PU3UKY PO3- HOxepena ¢diHaHcyBaHHA. Po6ora BukoHaHa
BHUTKY BEHTHIJISITOP-aCOLIHOBAaHUX IMOIIKOJKCHD JETEHb  BIaCHUM KOLITOM.

BucHoBoOK. Y3]| € BamigHUM, JOLiIBHUM METOAOM
MiarHOCTHUKHU, II0 JO3BOJSE KIAIHIMUCTAM OTPUMATH
HE1HBa3UBHY, HIBUJIKY, IIPHIDKKOBY 1H()OpPMAIIIFO CTOCOBHO
CTaHy JIETeHb y HEJOHOIEHUX HOBOHAPOIIKEHUX
3 aTeJeKTa3oM JIereHb NpH npoBeaeHHI PM 0e3 pusukis
OB SI3aHUX 3 peHTreHorpadiero.

KoHdnikT iHTepeciB. ABropu 3asiBIsSIIOTH PO
BIJICYTHICTH KOH(QIIIKTY iHTEpECIB.
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EFFICACY OF ULTRASOUND MONITORING OF RECRUITMENT MANEUVER IN NEWBORNS
WITH PULMONARY ATELECTASIS: A CLINICAL CASE STUDY

O. I. Obolonsky', O. Y. Obolonska®, O. G. Kapustina'

ME «Regional Medical Center of Family Health» of the State Health Service of Ukraine',
Dnipro State Medical University’
(Dnipro, Ukraine)

Summary.

Real-time, routine bedside diagnosis of treatment efficacy without radiation exposure is the greatest challenge facing intensive care
medicine in respiratory disease, including neonates. Ultrasound for lung monitoring is a major step forward in the timely diagnosis of
respiratory disease. The use of a recruitment maneuver has been shown to be effective in the treatment of atelectasis and safe while
monitoring lung status. This article presents the experience of using an ultrasound-guided lung recruitment maneuver and a clinical
case to demonstrate it.

A child with respiratory distress syndrome was diagnosed with pulmonary atelectasis on day 3. A lung ultrasound-guided recruitment
maneuver was performed using the method of controlled gradual increase of PEEP from 5 ¢cm to 8 cm H,O for 2 minutes and then to
10-11 em H,O for the next 2 minutes in PCV mode (pressure-controlled ventilation). PEEP was then titrated (decreased) to the minimum
inspiratory pressure (5 cm H,0). SpO2 and capnography were closely monitored, and lung ultrasound was performed every 2 minutes
during pressure increase to monitor status. Ultrasound imaging showed improvement of lung ventilation in the affected area during
the recruitment maneuver (first reduction of B-lines, then normal pattern with A-lines on the background of B-lines, normalization of
respiratory movement of the pleura). Chest x-ray confirmed resolution of atelectasis.

The Bioethics Committee of ME «Regional Medical Center of Family Health» DRC» has approved the publication of materials.
All anamnestic data, examination results and photographic materials were published with the written informed consent of the parents
of the newborn.

Conclusions. Ultrasound examination is a valid and appropriate diagnostic method that allows clinicians to obtain non-invasive,
rapid, bedside information about the lung status of newborns with pulmonary atelectasis during the recruitment maneuver, avoiding the
risks associated with radiography.

Key words: Pulmonary Atelectasis; Diagnostic Lung Ultrasound; Newborns; Recruitment maneuver.
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Pe3rome

Byno dosedeno, wo pio Bifidobacterium nepesasicae ¢ mMikpobiomi KuuleuHuKa HeMOBIAM HA 2PYOHOMY 8U20008)8AHHI
i npUHOCUMb KOPUCTL OP2AHIZMY, NPUCKOPIOIOUU Q03PIBAHHS IMYHHOL 610N0BI0L, 30ANAHCO8YIOUU IMYHHY CUCMEMY OIS
3MEHUleHHs 3aNaieHHs, NOKPAWYyouu 6ap epry QyHKYio KuweyHuka i 30invuyouu npooykyio ayemamy. Mikpogropa
dimeil Ha epYOHOMY 8U20008YBAHHI NEPEBAICHO CKAAOACMbCA 3 Yux Oakmepiti ma ix HAAGHICMb G8AINCAENBCS BAUCIUBOIO
6 PAHHLOMY OUMUHCMEI, OCKINbKU 60HU NIOMPUMYIOMb 300POSULL KUCIOMHO-TYHCHUL OANAHC, HeOOXIOHULL O HOPMAILHO2O
@yuryionysanns mpasnux epmenmis, 3anodiearoms po3eUmMKY WKIOIUGUX OaKmepil, 6NAUBAIOMb HA MOMOPUKY KULEUHUKA
(nepucmanbmuxy) i cnpusioms HOpMaibHiu poobomi imynHoi cucmemu. Bifidobacterium 0oope npucmocosanuti 0o KuueyHuka
HeMOBAM | eBONIOYIOHYBA8 PA30M 3 MIKPODIOMOM KUUEUHUKA, YACMKOBO 3ABOAKU CEOILl 30AMHOCTI CROACUBATNU CKAAOHT
8y21€600U, WO MICIAMbCSA 6 TI0OCHKOMY MONOY.

11]o6 3a6e3neuumu nepesazu, nos ‘sazai 3 Bifidobacterium, 0ns 6cix Hemosnsam, 3a OCmManti decsamunimmsi 6y10 po3pooieHo
HU3KY KoMepyitiHux wmamie. OCKinbKu HO8I iHepedicHmu cmaroms 00CMYynHUMY, iX 6e3neyHicms ma npuoamHicms HeoOXioHo
OYIHIOBAMU 6 OOKIIHIYHUX MA KITHIYHUX Q0CTIONHCeHHAX. Po321510 noeHux KIiHiuHUX OaHux wodo sukopucmanns Bifidobacterium
Y OUMAYOMY XAPUYSAHHT MAE SUPTULANbHE 3HAYEHHS 0Tl KPawo20 pO3YMIHHA 11020 NOMEHYIHO20 NIUGY HA 300P08 5l I PO36UMOK
nemogam. Y yiti cmammi Mu nOYUHAEMO RIOCYMOBATU HEWOOABHT KITHIUHI 00CTIONCEHHS 3 BUKOPUCTAHHAM OKPEMUX WIMAMIE

Komepyianizosarozo Bifidobacterium.

Knrouoei cnosa: Bifidobacterium; npobiomuxu; 300p06 s KuweuHuka, Mikpobiom; HeMoGAAMA.

BcecBiTHs opraHizaiis 0XOpOHH 3/10pOB’ sl BU3HAYAE
MPOOIOTHKH SIK «KHBI MIKPOOPTaHI3MH, SIKi TP BBEICHHI
B aJICKBATHUX KiJTBKOCTSAX MPHHOCATH KOPHUCTH ISl 3110-
poB’s monuHM». L{e BU3HAUCHHS MiKPECITIOE BaXKINBICTh
MpoOIOTHKIB K KUBUX KIITHH. [IpobioTndHi opranisMu
MiATPUMYIOTh KOPUCHI OakTepii, IKi BKe )KUBYTh Y TpaB-
Hi#t cuctemi. i MikpoopraHizMu HEOOXiTHI TS 3aCBOEHHS
MTOKUBHUX PEUOBHH 1 MATPUMAHHSA OalaHCy MiKpOQIOpH
KHUIIEYHUKY. binpina yacTuHa MpoOioTHKIB MpecTaBieHa
came GadimnobakTepisMu.

o Bimomo mpo 1i MikpoopraHizmMu? SIk came BOHH
OB’ s13aHi 3 MiKp00i0TOI0 IIOMUHH Bi HapomkeHH? Ha yci
MTUTaHHSA OyJIM BKE OTPUMAaHi BiATIOBII, MATBEPHKEHHI Oa-
raToOYMCEeNFHIMHI HAyKOBAMH JOKJIIHIYHAMH Ta KIIHIYHIMHI
JOCTi/PKCHHSAMH.

BidinobaxTepii—11e rpaMmoO3UTHBHI, TeTepodepMeHTa-
THBHI, aHaepOOHi OaKTepii 3 XapakTepHOIO OithinomoaiOHOI0
(To610 «Y») popmoto [1,2]. Pix Bifidobacterium Oys Bmeprie
BUJIIJICHNH 13 KaJIy HEMOBJIAT Ha TPYJHOMY BUTOJJOBYyBaHHI
y 1899 poui Aupi Ticcre [3]. BidimodakTepii KOIOHIZYIOTH
KHUIIEYHUK HOBOHAPOKEHUX HPOTITOM NEpIINX AHIB
1 THOKHIB IICJIST HAPOJKEHHS 1 € HAUTIOITUPEHIIUM PO-
oM GakTepii, mo ctanoBUTH Bix 40 % mo 80 % 3aranpHOT
Mikpo6ioTu kumeyHuka [4, 14]. JloBeeHO BepTHKATIBHY
nepenady OidinodaxTepiif Big Marepi (MixBa, IUTYHKOBO-
KUIIKOBUH TpakT abo rpyaHe Moioko) [5]. Barinanbpai
moJioru 3abe3neuytoTh OinmbIry KinbkicTs Bifidobacterium
Spp. Y HEMOBJIAT IIOPIBHSHO 3 OJIOTAMU LIUIIXOM Kecape-
Boro po3tury (KP) [6]; ogHak BimMiHHOCTI y MikpoOiomax
KHIIEYHHKA HOBOHAPOKEHUX, HAPOKEHUX MsixoM KP,
Ta iTel, HapOJHKCHNUX BariHAIBHUM IIISIXOM, HE € OYeBHI-
HUMH J10 T’AT01 1001 kuTTs [7,9]. KpiM TOTO, BiAMiHHOCTI

y xosoHizanii Bifidobacterium spp. Mi>k BariHaJTbHIMH 10~
JIOTaMH¥ Ta KECapeBUM PO3THHOM 3MEHIITYIOThCs 10 30-11eH-
HOTO BiKY [8], MiIKPECTIOI0UH, 110 MEPITHI MiCALb )KUTTS
€ KpUTHYHHUM TEePiogoM ISl BCTAHOBICHHS KOJOHI3aIIi].
3menmenHs kKinpkocTi Bifidobacterium spp. y HemoBisT
KOPEJIIOE 3 XPOHIYHUMH 3aXBOPIOBAHHSAMH, BKIIIOYAI0UH
acTMY Ta OKHPIHHSA [5], a TaKOXK 31 3HUIKECHOIO PEaKIi€Io
Ha BaknuHanio [10]. Henrick Ta #foro xoneru npumycTuiy,
mo BTpaTa Bifidobacterium spp. y KHIICYHUKY HEMOBIIST
y TOMYJIAIIAX PO3BUHEHHUX KPaiH MOB’A3aHa 3 i ABUIICHOIO
YacTOTOIO aJICPTiYHUX Ta ayTOIMyHHUX 3aXBOPIOBAHb |1,
14]. Ha gucensnicTh Bifidobacterium spp. MOXXyTb gomat-
KOBO BIUIMBATH Xap4yBaHHS, 34CTOCYBAaHHS aHTHO10TH-
KiB Ta craTeBe mo3piBanuA [1]. 3okpema, Bifidobacterium
longum migBux infantis JoMiHye B MiKpo0i0Ti KHIIIEYHHUKA
HEMOBJIAT Ha TPYAHOMY BHUT'OIOBYBaHHI 1 IPUHOCHTH KO-
PHCTH OpraHi3My, IPUCKOPIOIOYH TO3piBaHHS iIMyHHOT
BIJITIOBi i, 6aTaHCYIOUN IMyHHY CHCTEMY IS SMEHIIICHHS
3amaJieHHs, MOKPANTy0qn 0ap’epHy QYHKIIIO KHIICYHUKA
1 30impIIyIOUn mpoayKuiro anetarty [6, 10, 14]. Lli cum6i-
OTHYHI BiTHOCHHHY € MPHUKJIAJI0M CYMiCHOI eBotomii (Jifo-
nuHH i Bifidobacterium) ams 3axucTy JOHOIIEHUX HOBOHA-
POKCHHUX 1 )KUBJICHHS 3/I0pOBOi MiKpOOIOTH KHIICYHHUKA
JI0 BiTydeHHs Bif rpyaei [11].

ToOTto, 6idinodbaxrepii (mpobioTnyHi OakTepii), 3a3BH-
Yai, IPUCYTHI y ITYHKOBO-KHIIIKOBOMY TpaKTi. BoHu BX0-
JSTh 70 CKJIAAy HOPMaJbHOI KHIIKOBOI Mikpodmopu. Mi-
Kpodopa miTel Ha TPYAHOMY BHUTOIOBYBaHHI IIEPEBaKHO
CKJIAIA€ThCS 3 UX OakTepiif Ta iX HASBHICTh BBAKAETHCA
BaYKJTUBOIO B PAHHBOMY AUTHHCTBI, OCKIJIbKH BOHH i ATPHU-
MYIOTb 3/I0pPOBUH KHUCIOTHO-TYKHUN OaiaHc, HeOOXiTHU
JUTSE HOPMaJIbHOTO (PYHKIIIOHYBaHHS TPaBHUX (PEPMEHTIB,
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3aro0iraloTh PO3BUTKY IIKIUTHBUX OaKTEpiid, BILTHBAIOTH
Ha MOTOPHKY KHIIIEYHHKA (TIEPUCTAIBTUKY) i CIIPUSIOTH
HOpMaIbHiH poOOTi IMyHHOT CHCTEMH.

3nopoBuii Oananc MiKpo(hIOpH KUIIEYHHKA MOXKE I10-
PYIIYBATHCH Mif Ai€r0 psIAy GakTopiB, TAKUX SK BipyCHI
Ta OakTepiajdbHI KUIIKOBI iHpeKnii (Hanpukiam, iHpex-
uii poraBipycy), JJikyBaHHS aHTHOIOTHKaMHU ab0 Henpa-
BIJIbHE XapuyBaHHs. DaxiBIsIM BiOMO, 110 came iH(eKIIil
nuxanpHuX nUIAxiB (I11) Ta BipycHI racTpOCHTEPUTH €
HaWOIBII NONIMPEHNMH 3aXBOPIOBAHHSIMH Y PAHHBOMY
nuTUHCTBI [12]. YV po3BHHEHUX KpaiHaX HEMOBIATA IIPO-
TSITOM TIEPIIOTO POKY KHUTTSI IEPEHOCATH KiJbKa FOCTPUX
BIPYCHHX 3aXBOPIOBaHb, & YBEPTh 3 HUX CTPAKIAIOTH BiJ
PEHUAMBYIOUNX 200 3aTSHKHUX 1H(EKIIIH pecipaTOpHOTro
tpakTty [12]. JlikyBaHHS aHTHOI0THKAMHU MOXKE ITPU3BECTH
JI0 PO3BUTKY CTIMKOCTI /10 aHTHUOIOTHKIB i MOPYIIUTH HOP-
MaJIbHUI 0alaHC MiKpOOIOTH OpraHi3My, IO CIIPHSIE KOJIO-
Hizamii matrorenamu [13]. 3 iamoro 6oky, 3araxeHi [[I11 Ha
MOYaTKy JKUTTS BILUIMBAIOTh HA ()OPMYBAHHS IMYHITETY,
OTKe, MOXKYTb SIK 3aXHCTUTH JITEH Ta IX CXUIBHICTH 110
TOBTOPHUX 1HPEKIIIH, TaK i CIPUINHSATH PO3BUTOK 3amaih-
HUX Ta aJepriuHuX 3aXBOPIOBAHb Y MOJATBIIOMY XKHUTTI
[5,10]. BBaxaeThcs, mo MicIieBa KHITKOBAa MiKpoOioTa,
OCHOBHE JIJKEpeJIo MiKpOOHOTO BILIUBY, BiIirpac BaskKJIuBY
poIb y 3a0e3MeYeHH] CTUMYIIIB ISl JO3piBaHHS IMYHHOT
cuctemu [11]. Ile cTBOpro€ OCHOBY JJIs1 KOHIIEMIIiT TPO0i-
OTHKIB, SIKa BU3HAYAETHCS SIK <OKUBI MIKPOOPTaHi3MH, sIKi
P BBEIEHHI B JOCTATHIN KIJIBKOCTI IPUHOCITH KOPUCTH
111 3m0poB’st rocionapsi» [1]. [Ipo6ioTHku MaroTh Kijlbka
KOPUCHHX e()eKTiB, BKITFOUAIOYH HOPMAITi3aIliI0 CKIIaIy Mi-
KpOOIOTH KHIIIEYHHKA 1 B3aEMO/II10 3 BPOJKEHOIO Ta aJiar-
THUBHOIO IMyHHOIO CHCTEMOIO TUTHHH, 110 MOXE CHPUATH
M IBUIIIEHHIO CTIHKOCTI /10 MAaTOT€HHUX MIKpOOpPTaHi3-
Mis [10,11,12].

HatinommpeHnimnmi Buan mpoOioTHKIB, SKi HaJIeXKaTh 0
ponis Lactobacillus Ta Bifidobacterium, mpogemoHcTpyBaiu
KIIIHIYHO 3HAYYIIII IepeBary B JIIKYBaHHI Ta MPOQiTaKTHII
OUTSYMX JiapelHUX Ta alepriuHuX 3aXBOPIOBaHb y IPy-
rax pU3uKy, TAKUX SIK CiM’1, [0 MAIOTh aJIEPTivHI 3aXBO-
PIOBaHHS, TOCIIITANi30BaHI MAi€eHTH a00 MITH B AATAINX
cankax [12-14]. OcranHiM yacoM Bce OlIbIIe yBaru Mpui-
TAEThCS eexTaM npodioTukiB y mpodimakrumi [JIII, mpu-
4oMy B 15 paH/I0Mi30BaHUX JIOCII/DKEHHSX OYJIM OTpUMaHi
cymnepewinBi pe3ynbratu [ 13, 14].

IcHye GaraTo npu4uH, 0 YCKJIaJHIOIOTH BAKOPUCTaHHS
npo6ioTukiB y aiteit. ITo-nepiue, crocid 3acTocyBaHHs
MPOOIOTHKIB y 3aralbHIN AUTAYIN MOMYIALIT € CKIaJTHUM.
[To-npyre, BUOip KOHKPETHOTO MPOOIOTHYHOTO IITaMy abo
MPOOIOTHYHOT CYMIIIli Ma€ BUPIMIATbHE 3HAYCHHS TSI MOXK-
JINBOTO MO3UTHUBHOrO e(ekTy. binblie Toro, TpuBaIicTh
IPY/THOTO BHTOJIOBYBAHHS T4 BUKOPUCTAHHS AUTSYUX CyMi-
nreil BINIMBAIOTh Ha PE3yJIbTar.

OcTaHHI TOCIIPKEHHS CBiYaTh PO Te, IO KOJOHI3a-
mig Bifidobacterium Moyxe MaTi TOTEHIIIMHAN TO3UTUBHUI
BIUIMB HA HEMOBJIAT 1 /IiTeH, T0Ope IPUCTOCOBAHA 10 AUTSI-
YOro KHIIEYHHUKA, YaCTKOBO 3aBISIKH CBOiHM 3/1aTHOCTI CIIO-
KMBATH CKJIAJHI BYIJICBOIY, L0 MICTATHCA B JIIOICHKOMY
moioni. OgHuM 13 HAWO1ABII BIJOMHX 1 JOCHIIKEHUX
MIpeCTaBHUKIB MpobioTukiB poxy Bifidobacterium € mram
BB-12®, onucanuii npudnusno y 400 HaykoBuX myOiika-
[isX Ta mATBepMKeHUH 01T HiXK Y 200 myOmikamisx, mo
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OIMCYIOTh KJIIHIYHI JOCITI/DKEHHS. 3a pe3ysbTaraMy Hay-
KOBHX JOCIIKEHBb OyJI0 BCTAaHOBJICHO, Mo BB-12® mo3u-
THUBHO BIUIMBAE HA 3[J0POB’S IUTYHKOBO-KHIIIKOBOT'O TPAKTy
ta imyHitet. llltam BB-12® OyB BunpoOyBaHMii Ha Bel-
Kifl KITPKOCTI JIFOIeH Pi3HUX BIKOBUX TPYI, BKITFOUAIOUN
HEJIOHOMICHHX [iTel Ta 0Ci0 MOXIIOTO BiKY; IPH IIbOMY
JOCIIDKCHHS TIPOBOIUIIOCS ISl PI3HUX HAIPSAMKIB chepu
OXOPOHH 3710POB’s1.

JlaboparopHi qociiKeHHs MoKa3asy, o mram BB-12®
no0pe 30epiraeTbes SK y pO3UnHI MIUTYHKOBOI KUCIIOTH TIPH
pH 2,5, Tak i B 1 % po3unHi cCBUHSYOI sx0BYi. [laHi XapaKkTe-
PHUCTHKH J03BOJISIOTH MPOOIOTHYHOMY MITaMy 30epiraTtucs
TIPY TIPOXOJKEHH] Yepe3 MITYHKOBO-KHIIIKOBHI TPAKT.

[Iram BB-12® mae 100 % cTabinbHICT FeHOMY HPOTSI-
TOM JICCATHIIITh, 3AJTUIIAETHCS CTAOUIBHUM IPOTSATOM TPHOX
POKIB Yy CKJIazi MpoxyKTiB mpu Temneparypi 30 rpaaycis,
JEMOHCTPY€E UyIOBY CTaOLIBbHICTD TPU BUKOPUCTAHHI, Tep-
MOCTIMKICTh IIPU BBEJCHHI Ta CTIHKICTh MpH 30epiraHHi.
Bin orpumaB cratyc GRAS YmopasmiiHHs 13 caHITapHOTO
HaIsLy 3a AKICTIO XapuoBUX ITPOIYKTIB Ta METUKAMEHTIB
CIIA (FDA) sik st HEMOBJIAT, TaK 1 ISl IHIIIMX BIKOBUX
TpyI HACEIICHHSI.

VY 2007 poui €Bponeicbke areHTCTBO 3 OE3MEKH MPOYK-
1iB xapuyBaHas (EFSA) manano Bifidobacterium animalis
craryc QPS (KBamidikoBana npesymritist Oe31exn) — craryc,
110 HaJaeThes Ha piBHI BuaiB. Bifidobacterium animalis
subsp. lactis BB 12® BxiroueHmii 10 KIIHIYHAX PEKOMEH-
naniii €Bpomnelicbkoi Acolianii mexiaTpis, rernarooris Ta
HYTPHIIIOJIOTIB, a TAKOX pekomeHaii [lompchkoi acomiartii
HeoHatoJoriB. JlomaBaHHs 10 palliony Xxap4ayBaHHs 0ihino-
Oakrepiit BB-12® € KopuCHUM /151 MIATPUMKH (i3ionoriy-
HOTO 0ajaHCy MiKpoQIIOpH KUIIEYHHUKA, a TAKOXK BiJTHOB-
JICHHS ii IPUPOIHOTO OajIaHCy.

Y MaiOyTHIX myOiKaIisaX MU MPEICTaBUMO TTOTOTHIHA
CTaH 3HaHb 1 PEKOMEH/IALIH 1110710 BUKOPUCTAHHS Y HEMOB-
nat Bifidobacterium animalis subsp. lactis BB 12®, xuro-
YarO4YM Cy4YacHi JOKJIIHIUHI Ta KIIHIYHI IaHi.

Oxepeno cdiHaHcyBaHHA. Crarts onyOiikoBaHa 3a
¢inancosoi ninrpuMkn TOB «Canno3 Ykpaina». HaBenene
y CTaTTi KIIHIYHE TOCIIIHKEHHS IPOBOAUIOCH HE3aICKHO
Bin TOB «Canmo3 Ykpainay.

KoHdnikT iHTepeciB. ABropu cTarTi CIIiBIPAIOIOTH
3 TOB «Canno3 Ykpainay.

[lepen 3acTocyBaHHSAM Ni€TUYHOI JOOaBKH HEOO-
X1JIHO IPOKOHCYJIBTYBATHCh 3 JIIKAPEM Ta 03HAHOMHUTHCS
3 JINCTKOM-BKIanuiieM. Bu moxere mosigomutu TOB
«Canno3 Ykpaina», imnoprepa B YkpaiHi, 1o 3ailicHIOE
GyHKIIT 11010 TPUAHSTTS MPETEH31H Bl CIIOKUBaYa, Mpo
HeOa)kaHi SBHINA Ta CKapTH Ha AKICTh MPHU 3aCTOCYBaHHI
nietrnyHol mo0aBku: +380 444952866 (BapTicTh A3BIHKIB
3rigHo 3 Tapudamu Bamoro omeparopa 3B’s3Ky), Ua.qa@
sandoz.com, patient.safety.ukraine@sandoz.com, www.
sandoz.ua. TOB «Canno3 Ykpaina» m. Kuis, np. C. ban-
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ON THE QUESTION OF THE USE OF PROBIOTIC DIETARY SUPPLEMENTS IN INFANTS
T. K. Znamenska, O. V. Vorobiova

«Institute of Pediatrics, Obstetrics and Gynecology named after academician O. M. Lukyanova NAMS of Ukraine»
(Kyiv, Ukraine)

Summary.

The genus Bifidobacterium has been shown to predominate in the gut microbiota of breastfed infants and to benefit the body by
accelerating maturation of the immune response, balancing the immune system to suppress inflammation, improving intestinal barrier
function, and increasing acetate production. The microflora of breastfed infants consists mainly of these bacteria, and their presence is
considered important in early childhood because they maintain a healthy acid-alkaline balance necessary for the normal functioning
of digestive enzymes, prevent the development of harmful bacteria, influence intestinal motility (peristalsis), and promote normal
functioning of the immune system. Bifidobacterium is well adapted to the infant gut and has evolved with the gut microbiome, in part
due to its ability to consume the complex carbohydrates found in human milk.

In order to provide the benefits associated with Bifidobacterium to all infants, a number of commercial strains have been developed
over the past decades. As new ingredients become available, their safety and suitability must be evaluated in preclinical and clinical
studies. A review of the complete clinical data on the use of Bifidobacterium in infant formula is essential to better understand its potential
impact on infant health and development. In this article, we begin to summarize recent clinical trials using selected commercial strains
of Bifidobacterium.

Key words: Bifidobacterium; Probiotics; Gut Health; Microbiom; Babies.
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2023 pix

Po3ainm sxypHaay:

e Opranizanis Ta MepcHeKTHBY PO3BUTKY MEPUHATAIBHOI JOMOMOTH B YKpaiHi
® Pesynbraru AMCEpPTAlIHUX Ta HAYKOBO-JOCTITHUX POOIT:

- Heonaromoris;

- Peanimanis Ta iHTEHCUBHA Tepalis HOBOHAPOIKECHHUX;

- HeonaranbHa xipypris;

- [lepuHaranpHa MEUIIUHA;

- Meniarpis;

- MenuuHa reHeTHKa;

- Kniniuna ¢gapmaxkosioris;

- @iziosoris i matodizionoris;

- Mopdoioris i matomopdooris;

- ETuka, n1eoHTONOris, TeprHaTalbHa ICUXOJIOT .

e KniniuHi nexmii.

® AHAJITHYHI OTISAAOBI CTATTI.
e HoBuHU 10Ka30BOT MEIUIIUHH.
o JluckyciitHuit kiy0.

e Bumajaku 3 MpaKkTHKH.
® PexoMeHIaIii ist BIPOBAKEHHS y TIPAKTUKY (METOAMYHI peKOMEHallii, HOBOBBEICHHS, iHQOPMAIIHHI JIUCTH TOIIO).
e HoBuHHU HaykoBOTO )UTTA (iHQopMmalis npo kKoHpepeHii, o Big0ynucs Ta Ti, 10 MIAHYIOTHCS).

e [licnsaumiomHa ocBiTa.

e Hapucu 3 icTopii creniaabHOCTI.

Jlo npyky nmpuiiMaloThCsl CTaTTi yKpaiHChKOK Ta aHIJIiHChbKOW MOoBaMH 00carom a0 10 cTopiHOK (BKJIIOYAOUM Ta-
Onuui, inmroctpanii, pe3rome, NMepesik MOCUIaHb TOWIO), JEKIii, oraanoBi cTarTi — 10 15 cTOpPiHOK, KOPOTKi MOBiI0-
MIICHHS, peIeH3il — 10 5 cTopiHOK, iHImI MaTepiann (icTopu4Hi HapucH, oBinel) — 2-3 cropinku. pudt Times New
Roman,12 kerns, intepBan — 1,5; nons — mo 2,0 cm, B penakropi Word Bepceii 7,0 i Bumie. He pekoMeHy€eThCs aBTO-
MaTHYHO MEPEHOCUTH CJIOBA B TEKCTOBOMY PEIaKTOPI.

Hasga ¢aiiny mae BiamoBigaTH Npi3BUINY MEpPLUIOTO aBTOPA.

Jlo cTaTTi AogaThLCA:

e Pykonuc cTaTTi Ta pedepaTy cTaTTi B pO3APYKOBAHOMY BUIJIAAL.

e EnexkTpoHHUIT BapiaHT cTaTTi Ta pedepaTy CTATTI.

e BinomocTi po aBTopa (cmiBaBTOpiB) cTaTTi (YKpaiHChKOK Ta aHTIIHCHKOK MOBaMH).

- MpizBuie, Im’s, [To-6aTpkoBI

- HayKOBa CTYIIiHb, BUCHE 3BaHHS

- Micue poboTH, nocana

- KOHTAKTHI JlaHi: IONWITOBA afgpeca, KOHTAKTHUH HoMep Teneony, e-mail

- yHiiKOBaHHIN MIXHAPOJHHUI i1eHTH(IKaTOp CyO €KTiB HaykoBoI aismpHOCTI (BueHHX) ORCID http://orcid.org/

- apropchkuil ineHtudikarop Researcher ID (Web of Science) http://www.researcherid.com

- apropchkuil ineHtTudikarop Author ID (Scopus) (3a HassBHOCTI)

- eleKTpoHHE (OTO aBTOpa/aBTOPIB CTATTI.

e O¢iuiiine HanpaBIeHHS 3a BCTAHOBICHUM 3Pa3KoM, 3 Bi3010 KepiBHUKA yCTAHOBH, B AKiif BUKOHaHa poboTa, 3aBi-
peHe KpyrIiok0 MeYaTKoo.

® BucHOBOK 3 610€THYHOI €KCIIEPTH3H;

e Jleknapalist Ipo BiJICYTHICTh / HasIBHICTh KOH(IIKTY IHTEPECIB.

e Jlekiapalisi mpo BiJICYTHICTb TIariary.

e JIBa ex3eMIunsipu JloroBopy Ha mepeadyy HEBUKJIIOUHOIO MaiHOBOIO IpaBa Ha BUKOPHCTAHHS HAyKOBOI'O TBODY,
NiJNKUCcaHi aBTOPOM (CIiBaBTOpaMH).

®opmu st 3anoBHeHHs y Gopmari PDF npercrasneni Ha oditiiiHoMy web-caiiti sxypHaity http:/neonatology.bsmu.edu.ua/)

Ctpykrypa crarTi

1. ¥V 3aronoBky crarti 3a3HadarTh: YJIK (yHiBepcanbHUil qecsaTKOBHI KiaacudikaTop), iHiliadu Ta Npi3BUILE aBTO-
pa (aBTOpiB), Ha3BY CTATTi; HA3BY yCTaHOBH (HaB4aidbHuii 3aknan, HJI, JITI3 Tomo), ne BuKoHaHa poboTa, y HA3UBHOMY
BIZIMIHKY, 3 000B’SI3KOBUM 3a3HAUYCHHSIM BIJIOMYOT HAJIEKHOCTI; KpaiHy, MicTO.

Hanwuii 6ok iHpopmanii noBuHeH OyTu NpeaCcTaBICHUN K YKPalHChKOIO, TaK 1 aHIIiificbkoro MoBamu. IIpi3Bumia aBs-
TOPiB JOL1NBHO BKAa3yBaTU Tak caMo, SIK i B monepeaHix nmy6uikaniax abo TpaHcaiTepyBaTu 3a cucteMoro BGN (Board
of Geographic Names), nus. caiit: http://www.slovnyk.ua/services/translit.php, macnopTHa TpaHciitepamis. Baxmuso
BKa3yBaTH oQilliiHO NPUUHITY HA3BY OpraHisaiii, ¢ BUKOHaHaA podoTa.

2. Posmupene pestome: YKpaiHChKOI, aHTIIIHChKOI MOBaMH He Oiyible 2 IpyKOBAaHUX CTOPIHOK (Ha3Ba CTATTI, iHI-
[iaJu Ta Mpi3BUINA aBTOPiB, Ha3Ba 3aKjajy, MiCTO, KpaiHa Ta KOpOTKa iHpopMallis MaTepially pyKONKCy: BCTYII, METa,
MaTepianu i METOaH, pe3ynbTaTu focaifxenns, BucHoBKkn). lpudrt Times New Roman, 12 kerus, inTepBan — 1,5; nons
—mno 2,0 cMm, B pegakropi Word Bepcii 7,0 i Bumie).
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Baxauo! PosmmpeHe aBTopchbke pe3roMe JI0 CTATTi € OCHOBHUM JUKEpesioM iH(opMaIii y BITYM3HAHUX Ta 3apyOiKHUX
iHpopMaLifHUX cUCTEMax Ta HAYyKOMETPUUYHUX 0a3ax JaHMX, AKi IHAEKCYIOTb )KypHal. Pe3loMe Mae BUKIagaTH JHLIE CYTTEBI
¢daxTu poboTH, 3a IKUMU YUTAUeBi MOBUHHO OyTH 3pO3yMija CyTh IPOBEAEHOr0 AOCHIiIKEeHHS. BinmosinHo 10 1bOro uurayu
BU3HAYa€, YU BapPTO 3BEPTATUCA A0 IOBHOIO TEKCTY CTATTi I OTpUMAaHHS Olnbll goknanHoi iHdopmanii, ska HOro 1iKaBUTb.

TekcTu pe3toMe MOBUHHI OyTH aBTCHTHYHUMH.

Onyo6nikoBaHe pestoMe Oyae noctymnHo Ha caifti Open Journal Systems (OJS) Ta B enexkTpoHHiN 0a3i YkpaiHcbkoi Ha-
YKOBO-OCBITHBOI TelleKOMyHiKaliiHOT Mepexi «YPAH», sika Hajgae 10CTyN JUisi MDKHAPOAHUX MOLIYKOBUX CHCTEM.

3. Knwo4oBi cioBa: yKpaiHChKOIO 1 aHTJIiHChKOI MOBaMU (PO3ITOBHI 3HAK «;»).

4. TekcT cTaTTi HOBUHEH MATH TaKi PO3Aiiu:

e 11pu ny6uikauii pe3ynbTaTiB OpUriHaIbHUX HAYKOBUX JOCIHIJKEHb — BCTYII, METa 1 3aBJaHHS JOCIIIKEHHS, MaTe-
pialy Ta METOJIHU, Pe3yIbTaTH Ta iX 00TOBOPEHHS, BACHOBKH, NEPCIEKTUBH MOJATBIINX J0CIiKeHb, TiTepaTypa (Ha3Ba
pO3/iTiB MOBUHHA OYyTH BHUJIJIICHA KUPHUM HIPHUPTOM);

® JICKI[iifHI cTaTTi — OOTPYHTYBaHHS TEMHU, IJaH, OCHOBHA YacTHHA (3a 3araJbHONPUHHATHM MiJX0J0M A0 TMOJAHHS
MaTepiany), 3aKJI0UYHa YaCTHHA;

® OINISZIOBI CTATTi — aBTOPChbKE PillleHHs BUKJIAJACHHS MaTepiaiy, y3araibHeHHs (a00 BUCHOBKH), peKOMeHIamii 1is
PO3BUTKY HayKOBOT'O HANPSAMKY Ta/a00 NPaKTHYHOI MEIUIIHHN;

® BHIIAJIKV 3 MPAKTHKU — aBTOPChKE PilIeHHs BUKJIAJACHHS MaTepiaiy.

JlitepHi mo3HaueHHS Ta abpeBiaTypu MOBUHHI OyTH MOSCHEHI B TEKCTI NMPHU MEPIIOMY BUKOPUCTAHHI.

5. Tabnuui, imocTpanii Ta rpadivyHUil MaTepial MpeACTaBISIOTLCI 3 BUKOpUCTaHHAM penaktopiB WORD 3 Biamo-
BIJIHUMHU TOCHJIAHHAMHM Y TEKCTi, iX KiJbKICTh MOBUHHA BiANMOBiAaTU 3MicTy cTarTi. [padiuHuil MaTepian He MOBUHEH
ny6nroBaTu Marepian Tabnuub. I'padiku 1 cxemu He ciiJl mepeBaHTaXyBaTH TEKCTOBOIO iH(popMali€lo.

IopsinkoBHit HOMep TaOJIHUI BKa3y€eThCs y BEPXHBOMY IIPABOMY KyTi; HIDKYE, HA HACTYITHOMY PSAKY ITHIIETHCS HAa3Ba
tabnuni. [TopsaKkoBHI HOMEp PUCYHKY BKa3yeTbCs 3HU3Y, 3JTiBa MiJ pucyHKoM. [licis HOMepy, Ha TOMY X PAIKY — Ha3Ba
PUCYHKY, Ha HACTYITHOMY — MOSICHCHHS YMOBHHX IMO3Ha4eHb — HHU(p, OYKB Tomo. Y mignucax a0 Mikpodororpadii
BKa3yeThCs 301JIbIICHHS 1 METOJ 3a0apBICHHS.

[udposi pe3yabTaT NOBUHHI OyTH HaBedeHi y MikHapoaHux oguHuLax (CI). He MoxHa BXXMBATH CKOPOUCHHS, SIKi
HE € 3arajlbHO BU3HAUYEHUMHU.

Ha3Bu ¢ipm, peareHTiB Ta o0najHaHHA, 1Ki BUKOPUCTAH1 y poOOTi, HOJAI0ThCS B OPUTiHAIBHOMY HAalUCAHHI 3 yTOU-
HEHHSM KpaiHU BUPOOHHUKA.

6. BiGniorpadiuHi MoCUIaHHS B TEKCTI CTATTI MOJATHCSA HUDPOIO Yy KBAJPATHUX JYXKKaX; HOMEp MOCUIAHHS BKa3y-
€ThCS y CIUCKY JIITEpAaTypH B MOPSAIKY IX HUTYyBaHHS y TeKcTi. bibniorpadis moBMHHA MICTUTH, KPIM OCHOBHHX pOOIiT,
nyOnikanii 3a octanHi 5 pokis. [Tocunanus Ha HeonyOnikoBaHi poOOTH He NOMYCKAalOThCA. ABTOpP Hece BiAMOBiAalb-
HiCTb 3a IPaBUJIbHICTb NOAaHHS 6i0miorpadidyHuX NTaHUX.

Crnucoxk niTepaTypu IpyKyeThCs Ha OKpeMoMy apkyuii uepe3 1,0 iHTepBan y NOpsAKY IX UUTYBaHHS Y TEKCTI.

KinpkicTh nuTOBaHUX MyONiKaliil B OpUTiIHATBHUX CTATTAX HE MOBWHHA mepeBuuryBatn 30 JmiTepaTypHUX IKepe,
B oI 0BUX — 60, y JeKIisgX Ta iHmuX Marepianax — He Oinpmie 30. bibmiorpadis MOBUHHA MICTHUTH, KPiM OCHOBHHUX
pobit, myOmnikaiii ocTaHHIX 5 pOKiB.

Cnucox JiTepaTypu MoJA€eThCs 3TiJHO peKOMEHalliil 3 opopMIICHHS 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 miskHapoaHux 010giorpadivHUX Ta HAYKOMETPUYHUX 0a3 JaHUX / CUCTEM
uutyBanHs (Scopus, Web of Science) mogamThcs BKIOYAYH BCI JKepeia JTiTeparypu, Npu I[bOMY BOHH MMOBUHHI OyTH
IpeCTaBIeH] He TiIbKM MOBOIO OpHUTiHANY, ajie 1 B TaTHHULI (POMaHCHKUM as(aBiTOM).

VY poMaHcbkoMy andaBiTi 118 yKpaiHOMOBHUX/POCIHCBKOMOBHUX JIKepeJ BUKOPUCTOBYEThCA HACTYNHA CTPYKTypa
6i6aiorpadiuHoro nmocuiaHHsA: aBTOp (TpaHCIiTepalis), Ha3Ba CTATTi (TpaHCIiTepalis) Ta mepekia] Ha3BU KHUTY abo
CTaTTi Ha aHMIIHCbKY MOBY (B KBaJpaTHUX JyXKKax), Ha3Ba Jukepesa (TpaHciiTepalis), BUXiAHI JaHi B MHPPOBOMY
¢dbopmari, Bka3iBka Ha MOBY cTarTi B ayxkax (in Ukrainian, in Russian).

Tpancuitepaliis — MexaHi4Ha nepegada TEKCTY i OKPEeMHX CIIiB, SIKi HallMCaHI OJIHI€0 rpadiuHO CHCTEMOI0, 3ac00aMu
iHImoi rpadiyHOi CHCTEMH NPH APYTOPSAHINH POl 3ByKOBOI TOYHOCTI, TOOTO Iepeaaya ogHiel MUCEMHOCTI JIiTepaMy iHIIOT.

ITpukaax cucTeMy aBTOMAaTUYHOI TpaHCHIiTepaLil Jxxepen YKpaiHChbKOI0 MOBOIO Ha CalTi:

http://www.slovnyk.ua/services/translit.php.

Tpuknang cucTeMu aBTOMATHYHOT TpaHCIiTEepalii Jokepes pociichkor MOBO Ha caiiTi: http://www.translit.ru.

[Ipu cknagaHHi MPUCTATEHHOTO CIUCKY JITEpaTypH, 3 ypaxyBaHHIM BUMOT HayKOMETPUYHUX 0a3 TaHUX, pEKOMEH-
JIOBAaHO BUKOPHCTaHHS 0€3KOIITOBHUX MPOTpaM CTBOPEHHs 0i0miorpadiuyHux onuciB y poMaHCchKiil abeTiii, 1o J03B0-
Js€ aBTOMAaTHYHO CTBOPIOBATH IOCUJIAHHS 33 OJJHUM 13 CBITOBUX CTaHAApTIB:

http://www.easybib.com/

http://www.bibme.org/

http://themecraft.net/www/sourceaid.com

Bci cTaTTi MpoXoAsTh MOJBiiiHE cllilie peleH3yBaHHS.

Crartst noBuHHa OyTH BuBipeHa opdorpadiuno Ta cTrimicTuuHO. Pepakiis 3anuiiae 3a co00 MPaBo BUIIPABICHHS
TEPMiHOJOTIYHMUX 1 CTUIICTUYHUX MOMUIOK, YCYHEHHS 1MIOCTpaliid, sSIKi He MaOTh HPSIMOTO BiJHOIIEHHS A0 TEKCTY
CTATTi; CKOPOUCHHS TEKCTY CTaTTI.

CrarTi, HaJiclIaHl aBTOpaM Ul KOPEKLii, 30kpeMa, Yy pas3i HenpaBUIbHOrO 0()OPMIIEHHS CIIUCKY JiTepaTypH, HE0O-
XIJTHO MOBEPHYTH 70 peaakiii He mizHime 10 qHIB micas oTpuManHs. [loBepHEHHS CTATTi y OiMbII Mi3HI TEPMiHU 3Mi-
HIOE TIOTICPEAHIO J1aTy il HAJXOMKCHHS 3 MOBTOPHOIO PEECTPAIIEIO.

166



Marepianu, opopMIICHI 3 TOPYIIECHHSIME BUMOT 010€THYHOT €KCIIEPTH3HU, HEKOPEKTHI 3a 3MICTOM, 3 TPYyOUMH CTATHCTHYHH-
MU NOMHUJIKAMH, SIKi HE MiJUIIralTh KOPEKIIil, TOBEPTAThCS aBTopaM. Y pasi BIAMOBH y MyOJiKallii CTaTTi aBTOpy HajcHiIa-
€ThCSI MOTUBOBAHUH JIUCT. [IpUMipHUK CTATTI 3aJIMIIAETHCS B apXiBi peaKilii B eJIEKTPOHHOMY BUIJISII.

JIOTpUMYIOYMCh ETHYHUX HOPM, aBTOP HECe BiAMOBIAANbHICTh 3a Te, IO MOJAHUI PYKOMUC € OPUTIHATHHOK, PaHi-
e He ony0/IiKOBaHOO Mpalelo, 1 He NpecTaBaeHul A nyOaikanii B iHmi BuAaHHsL. Y CIUCKY aBTOPiB lepepaxoBaHi
TUIBKH Ti, XTO BIAIOBITHO 10 €TUYHUX HOPM aKageMiqHOI CHITBHOTH MOXYTh BBAXKAaTHCS aBTOPAMHU.

Penakmis xypHany 34iHCHIOE pegaryBaHHs Ta MepeKaa] MOBHOTO TEKCTY CTATTi, pe3loMe Ta PO3MIMPEHOT0 pe3loMe
s caiity Open Journal Systems (OJS) 3 MoBM opuTiHally Ha aHIIIHCBKY Ta POCIfiCbKY MOBY @HIJIOMOBHUM Ta pPOCIiii-
CbKOMOBHHMM PEJaKTOPOM 3a IHAMBILyaJlbHUM 3aMOBJICHHSIM aBTOPA.

IoJsi0:keHHs1 NPO aBTOPCHKI MpaBa

ABTOpH, SKI IYONIKYIOTHCS y ILOMY XKYpHaJi, HOTOJXKYIOTHCS 3 HACTYIHUMU YMOBAMHU:

1. ABTOpH 3anuMmIaOTh 3a 0000 MPaBO Ha aBTOPCTBO CBOEI POOOTH Ta MEepeJaloTh XKypHATY NpaBo Imepmol my6ri-
Karii miei podotu Ha ymosax minen3ii Creative Commons Attribution License, KoTpa 103BOJISIE IHIIAM 0C00aM BiIbHO
PO3MOBCIOIKYBAaTH ONYyOJIiKOBaHY poOOTY 3 00O0B'S3KOBHM IMOCHJIAHHSAM Ha aBTOPIB OpHUTiHAJIBHOI poOOTH Ta mepury
nyOJikamnito podOTH y IbOMY KypHAaJTi.

2. ABTOpH MaloTh PaBO YKJIaJaTH CaMOCTiHHI JOJAaTKOBI yroJu 11010 HEEKCKIIO3UBHOTO PO3NOBCIOXKEHHS pOOOTH
y TOMY BUINISAL, B IKOMY BOHA OyJa ony0IiKOBaHa LUM XXYpHalIOM (HaIpUKIIAJ, pOo3MillyBaTu poOOTY B €1EKTPOHHOMY
CXOBHIII ycTaHOBU a0 MyOIikyBaTH y ckiagi MoHOrpacgii), 3a yMOBH 30epeKeHHs MMOCIJIAHHS Ha MEepIly IIyOIiKamiio
poOOTH Y IIbOMY KypHAaJI.

3. MMoniTHKa )XypHaJy J03BOJISE i 320X0Uy€ PO3MIIICHHS aBTOpaMu B Mepexi [HTepHeT (Hampukiaa, y CXOBHIIAX
ycTaHoB abo Ha 0coOuCTUX BeO-caiiTax) pykonucy poOoTH (MPENpPUHTY) SK A0 MOJAHHS OI0 PYKOMHUCY 10 peaakiii,
TaK 1 M yac HOro peaaki[iiHOTO ONMpalIOBAHHSA, OCKITBKH I[¢ CIIPHUIE BUHUKHCHHIO IPOJYKTHBHOI HAYKOBOT THCKYCIiT
Ta MIO3UTHBHO I03HAYA€ThCA HAa ONEPATUBHOCTI Ta AMHAaMiNl LUTyBaHHs onyOnikoBaHoi po6oru (nuB. The Effect of
Open Access).

ABTOpH CTATTi HECYTh MEPCOHANBHY BIAMOBINANBHICTh 3a PO3KPUTTA BCiX (DIHAHCOBHX I OCOOMCTHUX BIJHOCHH 3
ypaxyBaHHSIM HMOBIPHOTO KOH(IIKTY IHTEPECIB.

IIpu momadi cTarTi BKa3yrThCA:

- JKepena MIATPUMKH poOOTH, Y T.4. iIMEHa CIOHCOpPIB, @ TAaKOX IOSCHEHHS pOJIi JAaHUX JIKEpeN, SKIIO TaKi €
(cknajgaHHS AM3aliHy HocCHijxeHHs, 30ip, aHaui3 1 iHTepIpeTauis AaHUX, CKIadaHHs 3BITY 1 NIPUNHHATTA pilleHHS IPO
OJaHHS MaTepialy A myomikamii) abo 3asBy mpo Te, IO JKepel MATPUMKY He 0yno abo BOHH He MaJIH TaKoi y4acTi;

- TIOSICHEHHSI XapaKTepy 1 CTYHeHs TOCTYIy aBTOPIB 10 PE3yJIbTaTiB OMyONiKOBAaHUX JOCITIIKEHb, Y T.4., 91 € JOCTYII HOCTIHIM.

[TyOnikamiitHa eTHKa KYpHally BiANOBI/NA€ MOJOKECHHIO «EIMHI BUMOTH J0 PYKOMHCIB, IO MPEJACTABISIOTHCS B
OioMeaWYHI )KypHaJH, MiArOTOBILI Ta peparyBaHHs OioMmenuunux myOmikaniiiy MixuaapogHoro Komitety Penakropis
Menununux XKypuanis (International Committee of Medical Journal Editors, ICMJE. Http://www.icmje.org/)

I[Ticns BUXOAY HOMEpa XKypHAIy aBTOP CTAaTTi YN aBTOPCHKHUU KOJEKTUB (IO MEPIIOMY aBTOPY) OTpUMYe | mpumip-
HUK 9aCOIHUCY MOIITOBHM IEPEeKa3oM.

EnexTpoHHa Bepcisi HoMepiB :KypHaay npejacTasiieHa Ha odiuiiinomy web-caiiti: http://neonatology.bsmu.edu.ua/

Marepiaau aas ny0Jaikanii Ta cynpoBiaHi 1o0KyMeHTH moaa0Thesi Ha oginiiinuii web-caiiT :kypHaJy:
http://neonatology.bsmu.edu.ua/
E-mail: neonatology@bsmu.edu.ua

KonTakTHuii Tesedon BinmoBigaasHoro perakropa web-caiity :xkypuaay:
+38(050)5606138 I'omoBaneus Onekciit CepriioBuy

JlncTyBaHHA 3 NMTaHb BUAABHUYOI 1iIJIbHOCTI:

KontakTHa agpeca:

Ipod. T'onosanens FO. /1.

Kypuan «Heonarosnoris, Xipypris Ta nepuHaTallbHa MEJULIHHAY
BykOBUHCBHKHIA IepKaBHUN MEIMYHHHA YHIBEPCHTET

TearpanbHa mioima, 2; M. UepHisii, 58002. Vkpaina

E-mail: neonatology@bsmu.edu.ua

KonrakTHuii Teaedon: +38 (050) 6189959

Mepeanaatuuii inaexc :xxypuauay «Heonarosoris, xipyprisi Ta nepunarajJbHa MeguuuHa»: 89773,
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MikHapoaHi NpaBu/Ja NUTYBAaHHS Ta MOCUJIAHHS B HAYKOBUX poGorax

BAHKYBEP CTUJIb (VANCOUVER STYLE)
Coepa 3acmocysannn — meduyuna ma Qizuuni Hayxu
LuTtyBaHHA B TeKCTI

BankyBep cTuib nepeadadyae BUKOPUCTAHHS MMOCUIAHb Y TEKCTI poOOTH 110pa3y, KO BU IIUTYETE JIUKEPEO,
Oynp To mapadpas, HuTaTa BCEPEAUHI psaKa uu OJIOKOBA UTATA.
Ilapagpa3s. He OepeTbcs B JanKu.

IlutaTa BcepeanHui paaka. bepeTbcs B manku.

BaokoBa muTaTa (ckiamaeTbes 3 OUIBIIC, HIK TPHOX PANKIB TEKCTY).
IMomaeThcs B TEKCTI 3 HOBOTO psijika 3 ab3aily, He OepeThCsl B JAINKH.

VY TeKcTi 3 MUTOBAaHOIO iIHPOPMAIi€I0 HEOOXiJHO BKA3aTH MOPSAIKOBUN HOMEp, AKHH TaKOX BigoOpa)kaeThCs
y CHUCKY BUKOPHCTAHHX JKEPEII.
Mo IiBI TpH BapiaHTH MO3HAYCHHS [[UTYBaHb B TEKCTI:

1) nopsinkoBuii HOMep y Kpyriaux ayxkax: (1);
2) mopsAAKOBHIl HOMep Yy KBaJApaTHHX AyxkKax: [1];
3) nopsakoBuii HaapsiAKoBUii nudpoBuii ingexc: '.

SKkmo mpi3BUIIe aBTOpa MUTOBAaHOI Mpali BKa3zaHO B mapadpasi 4M MUTATI BCEpeAMHI pAIKA, TO3HAUCHHS
MUTYBAaHHS CTABUTHCS Opa3y Micis Mpi3BUIIA.

Slkuro npi3BuIe aBTOpa HUTOBAHOI Mpalli He BKa3aHO B mapadpasl Y¥ LUTATI BCEpEeAHHI psi/iKa, MO3HAYCHHS
UTYBaHHS CTABUTHCS HANPHUKIHI IUTOBAHOTO TEKCTY MICIs PO3/iJIOBUX 3HAKIB.

Hanpuxnao:

VY cBoemy mocmimxkenHi, JxxoHc (1) cTBepmKyE ...
VY cBoemy mocrmimxenHi, Jxonc [1] cTBepmKye ...
VY cBoemy mociimkenHi, Jxouc!

Hanpuknao:

... IPO IO CBIJYUTH HEIIOJaBHE aBCTpaJilichbKe OCTIKEHHS. (2)
a0o0 ... PO IO CBIYUTH HEI[OJAABHE aBCTPANINCHKE HOCIIIKCHHS. [2]
a0o ... PO MI0 CBIIYUTH HEIIOJABHE aBCTPaATifiChKe J0CIiIKEHHS.?

Skmo mpi3BumIe aBTOpa NUTOBAHOI Ipalli BKa3aHO B TEKCTi OJOKOBOI MUTATH, IMO3HAYCHHS HUTYBAaHHS CTa-
BUTHCS HANPUKIHIII IIUTOBAHOTO TEKCTY MIiCJS pO3iTOBUX 3HAKIB.

SIKIo JKeperno 3rafy€eTbesl y TEKCTi 3HOBY, HOMYy HEOOXiIHO MPHUCBOITH TOW caMuil 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, Jxouc (1 c3-4) cTBepaxye ...

... OIMH aBTOp OXapaKTepPH3yBaB II¢ SK "CIMOHTAHHUN MepeNuB CHIbHUX mouyTTiB".(1 ¢23)
... OJITMH aBTOp OXapaKkTepHu3yBaB Ii¢ K "CIIOHTAHHUN MepeTuB CHIbHUX MOUyTTiB". (2%

[Ipu nuTyBaHHI KIIBKOX J)KEpEs 0JHOYACHO, HEOOX1AHO IepepaxyBaThH KOXKEH HOMED B YXKKax, yepe3 KoMy
abo Tupe. Y mocuiIaHHI He MOBUHHO OyTH nMpo6iniB Mik komamu abo THupe.

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 JKEpEJ pO3MIIlYyeThCs B KiHLI poOOTH Ha okpeMmii cropinui. Bin Hagae indop-
MaIlifo, HeoOXiAHY ISl TOTO, 00 3HAWTH 1 oTpuMaTH OyJb-sIKe IKepeso, MPOLUTOBAHE B TEKCTI JJOKYMEHTA.
Koxue mxepeno, mpouuToBane B poOOTi, Ma€e 3'IBUTHCS y CIUCKY BUKOPUCTAHHUX JpKkeped. Tak camo, KOXeH
3alliC y CIUCKY BUKOPHUCTAHUX JKEpes Mae OyTH 3rajJlaHuM B TEKCTi poOOTH.

HasBa cniucky Bukopuctanux jxepern — [locunanus. 3aronoBok BUPIBHIOETHCS 110 LEHTPY.

Jlxeperna HyMepyIOThCS Ta OPraHi30BYIOTHCS B IIEPEIIiKY IMMOCHIAHB y OPSAKY iX 3raJyBaHHS B TEKCTI.

Marepian ony6nikoBaHo 3 BuaaHHA: MeTtoanyHi pekomeHaauii / aBTopu-yknapadi: O. BoxeHko, 0. KopsH, M. ®efopeub ; peakonerisi: B.
C. Mawkosa, O. B. Bocko6onHikoBa-lysesa, A. €. CowunHcbka, O. M. bpyi ; HaykoBo-TexHiyHa 6ibnioteka im. I. |. leHnceHka HauioHanbHoro
TeXHi4Horo yHiBepcuTeTy YKpaiHu « KWiBCbKMIN NONITEXHIYHMI IHCTUTYT iMeHi Iropsa Cikopcbkoro» ; YkpaiHcbka 6ibnioteyHa acouiauis. — Kuis : YBA,

2016. — EnekTpoH. Bua. — 1 enektpoH. ont. guck (CD-ROM). — 117 c. — ISBN 978-966-97569-2-3.
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IpaBuaa 6idaiorpagiyHoro onucy AJis CNMCKY BUKOPUCTAHUX JKePeJa

Sxmro B myOmikarii 3a3Ha4eHO BiJ OJHOTO JO HISCTH aBTOPiB, Y IMOCHJIAHHI HEOOXIHO MepepaxyBaTH IX
ycix yepes3 KoMy (IHB. OMHC CTATTi 3 )KypHaly 1-6 aBTOpIB).

Sxmro aBTOpiB OiNbIIe MECTH, HEOOXiHO MepepaxyBaTH MIICTHOX aBTOPiB Yepe3 KOMY Ta BKa3aTH «Ta iH.»
(nuB. omuc crarTi 3 )KypHasy 7 i GiyibIIe aBTOPiB).

VY nmocunaHHI HEOOXITHO CKOPOUYYBATH YHCIO CTOPIHOK, /€ I[€é MOXJINBO, HAPHUKIAJ, SKIIO IHUTATy PO3-
MilleHo Ha cTopiHkax 123-124, To B mocuiaHHI BKa3yeThes 123-4.

SAxmro B my6mnikanii € DOI, To #ioro HeoOxiguo Bka3atu micas URL.

Heo0xigHo ckopouyBaTH Ha3BU MICAIIB y JaTaX 3BEpHEHHs/MyOikalii Tomo (BiAMOBIHO 10 MOBHHUX IIpa-
BWJI IICBHOI KpaiHm).
Ha3zBu xxypHaniB HeoOXiTHO 3a3HaYaTH CKOopodeHo. [lepenik CKOpoUeHh MOXKHA Hi3HATUCS 3a IO CHIAHHIM:

e anriomMoBHi: http://www.ncbi.nlm.nih.gov/nlmcatalog/journals?!
ykpainoMmoBHi: http://dndims.com/upload/files/DSTU 3582 2013.pdf’

CXEMA

NPUKNALQ

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, Baspue M. Baaumogenctemne BbICOKOYACTOTHbIX U
HW3KOYaCTOTHbIX KonebaHui B CUHXPOHU3NPyeMOM reHepartope. Masectns
BbICWINX y4ebHbIX 3aBeaeHui. Pagnoanektporuka. 2015 Axs 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, ObsadeHko HX, JloxkiH PH, InbveHko AC, Kyp’aTta J14, Wywmko BT, Ta
iH. Po3pobka maTemaTM4yHOI Mogeni BigknagaHHsa caxi y dinbTpi BianpauboBaHMX
rasis aBTtomobinsa. 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. MaTemaTtuyHa mofenb npouecy obMiHy iHopmaui-
eto. Cuctemmn obpobku iHdopmauii [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 o6pob6ku iHopmauii. 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. MawkoBa, O. B. BockobonHikoBa-l'ysesa, A. €. CowunHcbka, O. M. bpy# ;

HaykoBo-TexHiyHa 6ibnioTteka im. I. |. JeHnceHka HauioHanbHoro

TeXHiYHoro yHiBepcuteTy YkpaiHn « KWiBCbKMIN NONiTeXHIYHMI 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.

169



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 BuaaHHs*.
3 g Micue BngaHHs: Bupaseub; [epacumoB BM, pegaktop. |lHTenekTyanbHi 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 CTOPIHKOBWUI 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 II. IcTopis gepxaBu i npaBa: HaB4. NocibH. ans ctya. BH3 [IHTepHeT]. KuniB:
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 Pp.
8% YcTtaHoBa, B fKil HagpykoBaHO
g_ ';-). po6oTy; LWWBAYKA MT. BIIACTUBOCTI PO3B'SI3KIB CTOXACTUYHUX OUGEPEHLIANIBHO-OYHKLI0-
Q0o Pik BuoaHHs. HAJIbHUX PIBHSAAHb 3 HECKIHUEHHOIO MICASAAIEIO [AUCEPTALIA]. YEPHIBLI: YEPHIB.
° B KinbkicTb CTOpPIiHOK. 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 [Tun po6oTtu B IHTepHerTi]. | [dissertation on the internet]. Bologna, IT: University of Bologna; 2011. [cited
-GS 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-
35 HoctynHo: URL DOI: 3-642-22881-0
o I
%g [MyctoBa MT. AHaniTU4Hi Ta cTaTUCTUYHI MoAeni OLUiHIOBAHHSA MOKa3HUKIB edek-
& ® TUBHOCTI dyHKUiOHYyBaHHSA call-ueHTpiB [AncepTauia B IHTepHeTi]. YepHiBui: Yep-
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