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OCOBJIMBOCTI NOEAHAHOIO NMEPEBITY
FTACTPOE30®ATEA/IbHOI PE®/IKOKCHOI XBOPOBM
TA BUPA3KOBOIO KOJITY
(ornAaa NiITEPATYPH)

YepHsaecwkuii B. B. (ORCID: https://orcid.org/0000-0001-5831-8810),
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HayioHaavHuli MmeduuHuli yHieepcumem imeri O. O. bozomoavys, m. Kuie

Pe3wome. Bcmyn. 3ana/ibHi 3aXBOPIOBAHHS KUILIEYHUKA, 10 MOAIIAIOTHCA HAa XBOpo6y KpoHa, BUpa3koBUM
KOJIIT Ta HEBU3HAYeHUU KOJIIT, HA OCHOBI BiZiNOBIAHUX JIJITHOK Ypa)KeHHH IIJIYHKOBO-KHIIKOBOI'O TPaKTy Ta
XapaKTepHUX MOPOIOTiYHUX 3MiH ypaXkeHOI AisiHKY [1], 36inbIKINCh B ycbOMY CBiTi [2].

Mema docaidscenus. BusHauntu oco6mBocTi nepebiry 'EPX y xBopux i3 BK Ha ocHOBi aHasnizy sniTepartyp-
HUX JIaHHUX.

Mamepiaau ma memodu. Otz Ta aHasi3 ¢paxoBoi cBiTOBOI Ta BITYM3HAHOI JIiTEPATYpPH HA TEMY MTOELHAHO-
ro nepeb6iry 'EPX i BK.

Pe3ynemamu docaidxceHb, BUpasKoBHUM KOJIIT - Ie CKJIa/He XpOHiYHe iMyHOOTI0CepeIKOBaHe 3aMaibHe 3a-
XBOPIOBAHHS TOBCTOI KUIIKU. [eHeTHYHI paKTOpH BiZirpaloTh BUpilanibHy poJib y po3BUTKY BK. BcTanoBsieHo
KiJlbKa reHeTUYHHUX BapiaHTiB, NOB'sI3aHUX i3 MiZIBUIL[EHUM PU3UKOM PO3BUTKY 3aXBOpIOBaHH:A. O/lHAaK BOXKJINBO
3a3HAYMTH, 1110 He BCi 0COOH 3 TeHETUYHOI0 CXUJIbHICTIO 3axBOpitoTh Ha BK, mo mifikpeciioe noTeHiiHy poJsb
iHIKX $aKTOPiB, 110 CIIPUSIOTh PO3BUTKY 3aXBOPIOBAHHS.

Cy4acHUH cnoci6 >KUTTS, 10 XapaKTePU3YEThCS MiJBUIEHUM piBHEM CTpeCy, MaJOPyXJMBUM CIOCOOGOM
KUTTS Ta HE3/JOPOBUM XapuyBaHHSM, a TaKOXK GpaKTOPH HABKOJIMIIHBOTO CEPEJIOBUILA, TaKi K 3a6pyiHEHHS
NOBITPS, BIVIMB MEBHUX JIIKiB Ta 3MiHM Yy CKJIa/Al MiKpO6iOTH KHILIEYHHKA, TEX MOXKYTb OYTH MOTEHLiHHUMHU
Tpurepamu BK.

BaraTo mocsimxeHb moka3sye, o icHye 38’130k Mixk BK i 'EPX, asie ToyHa nmpupo/ia boro 3B’I3Ky 0 KiHIsS
He 3’cOBaHa

BucHoeKku. AHasi3 niTepaTypHUX JaHUX BKa3y€e Ha 3HA4YHe MiJBULEHHS PU3UKY Ta 4aCTOTU BUHUKHEHHA
ypakeHb BepxHix Bigainais LIKT, y Tomy uncai 'EPX, a Tako noB’si3aHux i3 Hel0 ycKJIaHEHb y manieHTiB i3 BK
nopiBHSAHO 3 nanieHTamu 6e3 BK.

Karouosi cn06a: BUpa3KOBUH KoJIIT, racTpoe3odareasnbHa pedJilokcHa XBOpoba.

Features of the combined course of gastroesophageal reflux disease and ulcerative colitis
Chernyavsky V.V, Hvozdetska L.S.

Abstract. Introduction. Inflammatory bowel diseases, which are divided into Crohn’s disease, ulcerative
colitis, and indeterminate colitis, based on the respective areas of gastrointestinal involvement and characteristic
morphological changes of the affected area [1], have increased worldwide [2].

The aim: To determine the features of the course of GERD in patients with UC based on the analysis of
literature data.

Methods: Review and analysis of professional world and domestic literature on the topic of the combined
course of GERD and UC.

Results. Ulcerative colitis is a complex chronic immune-mediated inflammatory disease of the colon. Genetic
factors play a crucial role in the development of UC. Several genetic variants have been identified that are asso-
ciated with an increased risk of developing the disease. However, it is important to note that not all individuals
with a genetic predisposition will develop UC, highlighting the potential role of other factors in the development
of the disease.

Modern lifestyles, characterized by increased stress levels, a sedentary lifestyle, and unhealthy diets, as well
as environmental factors such as air pollution, exposure to certain medications, and changes in the composition
of the gut microbiota, may also be potential triggers for UC.
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Many studies suggest that there is a link between UC and GERD, but the exact nature of this link is not fully

understood.

Conclusions: Analysis of the literature data indicates a significantly increased risk and incidence of upper GI
lesions, including GERD, and associated complications in patients with UC compared to patients without UC.
Key words: ulcerative colitis, gastroesophageal reflux disease.

Bctyn

3anasibHi 3aXxBoproBaHHA KulleyHUKa (33K),
1o noAinsoTbess Ha xBopoby Kpona (XK), Bu-
paskoBui koJiT (BK) Ta HeBU3HayeHUH KOJIIT, Ha
OCHOBI BIJNIOBIAHUX [IJIAHOK ypaXKeHHS IIJIYH-
KOBO-KMIIKOBOI'O TPAKTy Ta XapaKTE€pHUX MOp-
dosiorivuHuX 3MiH ypaxkeHol AinsgHKH [1], 36i1b-
LIUJIMCh B YCbOMY CBiTi [2].

[Ipotarom XX ctonitta 33K BBaXkamca xBo-
pob6oto perioniB [liBHiuHOI AMepuky, EBponu Ta
Oxkeamnii, o paHime npoluwiy ingycTpianisaniro.
Ha moyatky XXI cToJiTTA 3aXBOpHOBaHICTbL Ha
33K 3pocJsia B HOBUX iHAyCTpia1i30BaHUX Ta Kpa-
iHax, 1m0 po3BUBawThHCA, B Adpuli, Asii Ta Jla-
TUHCbKIKM AMepuli, TOAI IK NOUIHUPEHICTD Y pe-
rioHax, 110 paHille NpouULIU iHAyCcTpiasizanito,
IpOJI0BXKyBaJsia cTabisibHO 3pocTaTH [3,4].

3MiHM B 3aXBOPIOBAHOCTI Ta MOLIMPEHOCTI
CBifYaTh Ipo eBoJIOL 10 33K TpOTATOM YOTUPBHOX
emnigeMiosioriyHux ctafii: craaia 1 (mossa), mo
XapaKTepU3YeETbCAd HU3bKOK 3aXBOPIOBAHICTIO
Ta MOLIMPEHICTIO; cTaAis 2 (IPUCKOpPEeHHS 3aXBO-
PIOBAHOCTI), 110 XapaKTepU3YETbCSA LIBUJKUM
3pOCTaHHAM 3aXBOPIOBAHOCTI Ta HU3bKOIO MOIIU-
peHicTIo; Ta cTazis 3 (3pocTaHHS NOUIMPEHOCTI),
Ha fIKiM 3aXBOPIOBAHICTb CHOBIJIBHIOETHCH, CTa-
6in1i3yeTbcsl a60 3HMKYETHCS, TOJAI SIK MOLIMpe-
HiCTb cTabisbHO 3pocTae. bysio 3anponoHoBaHO
yeTBepTy cTajilo (cTabijnizauis noumrpeHocTi),
Ha fKid mnoumupeHicTb CTabilMi3yeTbca yepes
JleMorpadiyHi 3MiHM B CTapilouOMy HaceJieHHi 3
33K [3].

BupaskoBUH KOJIIT NepeBaKHO BpaXa€ TOB-
CTY KMUIKY, BUKJIMKAlO4U Oe3nepepBHe 3anajieH-
HS NI C/IM30BOI 000JIOHKHU Ta CJIM30BOI 000JIOHKU
3 kpunT-abcuecamu. Kiiniuno BK nposiBasieTbes
Jliape€ro, BTOMOI0, BTPATOI Baru, KpOBOTeYelo 3
HUWXKHIX BiJA1IIB NIJIYyHKOBO-KUIIKOBOTO TPAKTY
Ta 60J1eM Y )KUBOTI [5,6,7].

Xo4a TOYHI NPUYUHU LIOTO 3POCTAHHA 3a-
JIMIIAKTHCA He [0 KiHIA BMBYEHUMH, BU3HaA-
YeHO KiJibKa NoTeHUiMHUX PpaKTopiB, 110 crpu-
SI0Th Uil TeHAeHLil, BKJIYal4Yud TeHEeTUYHY
CXUJbHICTb, ekoJioriyHi yuHHUKY [8]. [lo dak-
TOpiB, MOB’I3aHUX i3 MiJBUIEHUM PUIUKOM
po3BUTKY BK, Tako HanexaTb Xap4yyBaHHA,
30KpeMa BIUJIMB 3axiJHOI Ji€TU B KpaiHax, L0
HeILOJAaBHO CTaJd iHAyCTpiaJbHUMHU, JIIKA Ta
dakTopHu Crocoby KUTTS, AKI MOXyTb BIJIMBA-

TH Ha Mikpo6ioM opraHiamy a6o iMyHHy peak-
1[I0 HA aHTHUTeHU [6].

BesnepeumkogHuil pedJitoKC BMICTY LIJIYH-
Ka B CTpaBOXiJ € HOpMajbHUM ¢i3io/I0TiYHUM
npouecoM, SIKMM Ha3UBA€ETbCS racrpoesodare-
anbHUM pedurokcom (FEP). OpHak, KoM Takui
pedJiroKc BiIGYBAaETHCSA YacTo i TpUBAJIiCTh HOTO
361/1bLIYETHCS, Lje MOKe NPU3BECTH [0 TaKUX
CUMIITOMIB, SIK Iedis Ta Bifjpmxka. [acTpoe3oda-
reaJlbHUU pedJIOKC MOXKe MPU3BECTH [0 TAKUX
YCKJIaZIHEHD, sIK e30¢ariT abo CTPUKTYPH, 1110 Ha-
3UBAETHCA racTpoe3odareasbHO0 pedIIOKCHOI0
xBopo6ot (TEPX) [9,10]. TEPX € 6araTodakTop-
HUM 3aXBOPIOBAHHSAM 3i CKJIa/[HOI0 naTodiziosio-
ri€to, AKe 3a3BUYal COPOLIYIOTh A0 MOPYILIEeHHA
byHKLil HUKHBOrO cTpaBoxifiHoro cdiHkTepa.
BoHo noB’sizaHe 3 6araTbMa IeHETUYHUMHU Ta
NoBeJiHKOBUMH GaKTOpaMU PU3UKY, TAKUMU SIK
Jli€ETa, 0KUPIHHS, ICUXIYHUN CTpec I MPUKUOM Jii-
KiB. BoHa IIMPOKO 06TOBOPIOETHCA SIK NOLIMPEHE
3axBoproBaHHA [11, 12]. OHaK, HE3BaXKaOUH Ha
YyuceHHi cnpo6y, ToyHa nouwupeHicte 'EPX y
cBiTi He onjiHeHa. OCHOBHUMM NPUYMHAMU LbOT'0O
€ BIZICYyTHICTb €JUHUX AIarHOCTUYHUX KpUTEPIiB
Ta pi3BHOMaHITHICTb OCHOBHHUX CHMITOMIB [9].
OTKe, 0CO6JIMBO aKTYaJbHUM € aHasli3 iCHYyrUUX
JIiTepaTypHUX JaHUX, 1100 0COBJIUBOCTEHN IO-
efHaHoro nepe6iry 'EPX Ta BK.

MeTa goc/aigXeHHs

BusHauutu ocobsuBocTti nepebiry 'EPX y
xBopux i3 BK Ha ocHOBI aHani3dy sniTepaTypHHUX
JlaHHUX.

Marepiasiu Ta MeTOAU

Oryisig Ta aHasi3 paxoBoi cBiTOBOI Ta BiTUM3-
HSIHOI JIiTepaTypu Ha TeMi MOEAHAHOTO Mepebdiry
F'EPX i BK.

Pe3ysnbTaTH J0OCAIAXKEHb

BupaskoBUl KOJIT - e CKJaJHe XPOHiuHe
iMyHOOnOCepe/JKOBaHe 3ala/ibHe 3aXBOPIOBAHHA
ToBCTOI KUIUKH [3]. [eHeTHuHi pakTopH Bigirpa-
I0Th BUpILIa/JIBHY poJb Y po3BUTKY BK. BcTaHoB-
JIEHO KiJIbKa reHETUYHUX BapiaHTIB, MOB’I3aHUX
i3 migBUILlEHUM PU3UKOM PO3BUTKY 3axXBOPIO-
BaHHsA. Oco6u 3 cimMelHow icTopieto BK MaroTb
BUILMKA PU3UK, L0 MiAKPECJIE MOTEeHLiNHUMN
crnaZkoBuil mpouec. OfHaK BaXXJIMBO 3a3HA4U-
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TH, 110 He BCi 0COOM 3 TeHeTUYHOI0 CXUJIBbHICTIO
3axBOopioThb Ha BK, 1o nigkpecaoe noTeHLinHy
poJsib iHIUX $aKTOPiB, 110 COPUSIOTh PO3BUTKY
3axBoproBaHH#A [13].

3 orisly Ha reTeporeHHUM XapakTep ¢eHo-
TuniB 33K, reHeTU4Hi leTepMiHaHTHU peHOTUTIIB
3aXBOPIOBAHHA BiZirpamTh BUpIlIaJIbHY POJb Y
paHHIN AiarHOCTHULi Ta iIHAUBIAYaJbHOMY MiJX0-
J1 10 JiKyBaHHA. Y NpOBeJeHUX JOCTIPKEHHAX
O6y/J10 3alpONOHOBAaHO BHUKOPUCTOBYBATHU MiJ-
xig mosireHHoro pusuky (PRS), oTpumaHuii Ha
OCHOBI JlocsimkeHb aconianii renomy (GWAS). Li
JOC/TIJP)KEeHHSA BUABJAIOTL F€eHETUYHI BapiaHTH,
NIOB’s13aHi 3 MpOLLeCOM 3aXBOPIOBAHHS, LIJISIXOM
MOPiBHSIHHSA BEJIMKOI I'Pynu 0cib i3 3axBoproBaH-
HAM i3 BeJIMKOIO Ipymnolo oci6 6e3 3aXBOpIOBaH-
H4. Lli iHcTpyMeHTH 6y/1M 0aTKOBO OLliHEH] Ha
npeaMeT IXHbOI poJii Y BUABJIEHH] Ta MOAA/bIIO0-
My 00’€JHaHHI J]eKiJIbKOX TeHeTUYHUX BapiaHTiB
JLJ1S1 IPOTHO3YBAaHHA PU3UKY po3BUTKY BK npo-
TAroM KUTTsA. GWAS BusaBuiau nonan 240 He-
3aJIeXKHUX FeHeTHUYHUX JIOKYCiB CXUJIbHOCTI 0
33K, o niATBEPKYETHCS, IK BULAETHCS, TeHe-
TUYHO 06YMOBJIEHOIO MiJIBUIEHOI0 CXUJIbHICTIO
MaLli€EHTIB 3 ayTOIMyHHUMU 3aXBOPIOBAHHAMHU,
TaKMMH fIK aHKIJIO3YHUYHUH CIOHAMWJIT 1 neJia-
Kis, 1o po3BuTKy 33K [14,15]. [IpoTe ui ouiHKH
PU3UKY JaJieKi BiJ, KJIiHIYHOTr'0 3aCTOCYyBaHHA AK
IHCTpyMEHTH NpPOrHO3YBaHHA PHU3HUKY 3aXBO-
pIOBaHHA, OCKIJIbBKM BOHM BUMararmwThb iHAUBIAY-
aJIbHOTO NiAX0AY 40 KOHKPETHOI IpyNnHy MalieH-
TiB [16,17].

@dakTopu HaBKOJMIIHBOIO CepeJioBUILA Ta
3MiHH CcOCO6Y XUTTS TAaKOXK MOB’sA3aHi 3i 3poc-
TaHHAM nomupeHocti BK. CyyacHuit cnoci6
YKUTTS, 110 XapaKTepU3y€EThCA MiZBUILLIEHUM PiB-
HeM CTpecy, MaJIOPyXJIMBHUM CIIOCOOOM KUTTHA Ta
He3/J0pOBUM Xap4yyBaHHAM, MOXe CIPUATH PO3-
BUTKy a60 3aroctpeHHi0 BK. ®akTopu HaBko-
JIMIIHBbOTO CepeJloBUILA, TaKi K 3a0pyJHeHHS
[OBITP#, BIJIMB MeBHUX JIKIB i 3MiHU y CKIazi
MIiKp06i0TH KHIIEYHMKA, TAKOX OYJM 3alpoIo-
HOBaHI gK noreHuinHi Tpurepu BK. Pusuk pos-
BUTKy BK BapitoeTbcsl cepef, pisHUX NMONyJsiLii
Ta eTHIYHUX rPyI. 3axiJHUU paljioH XapuyBaHHH,
b6araTuil Ha nepepobJieHi iHrpezieHTH Ta 6ij-
HUU Ha KJITKOBUHY, IOB’I3YIOTh i3 MiABUIIIEHUM
pusukoM po3BUTKy BK. | HaBnakuy, nonynaunii 3
TpaJULiMHUM palioHOM XapdyBaHHf, 6araTuM
Ha QpPYKTH, 0BOUi Ta 1iIbHO3EPHOBI MPOAYKTH,
JIEMOHCTPYIOTh HMK4i moka3Huku BK [18].

JocnipkeHHs1 TOKasaJ/y, 10 iCHYE 3B’I30K
mixk BK i TEPX, ane ToyHa mnpupoja uboro
3B’sI3Ky /10 KiHIlg He 3’sicoBaHa. /l/1s1 morsin6JjeH-

HA PO3YMiHHS racTpoAyO i eHaJIbHOTO YpaXKeHHA
y nauieHTiB i3 BK 6y/10 npoBe/jeHO MTPOCIEKTHUB-
He J0CJi/pKeHHs, B IKOMY B34 y4acTb 250 na-
uieHTiB i3 BK 3 AnoHii. ¥ nbomMy gocaigxeHHi
racTpoAyojeHit, aconirioBanui i3 BK, Bu3sHa-
YyaBCsl eHJ0CKOIIYHO sIK ypakeHs CJIU30B0i 060-
JIOHKH, [IPY [bOMY KJIIHIYHO BUKJIFOYAJIUCA IHII]
3axBOpIOBaHHs, Taki sk xBopoba Kpona. IIpo-
JIleMOHCTPOBAHO, 110 NOLIMPEHICTb racTpoAyo-
JleHiTy, aconiioBaHoro 3 BK cranoBunia 7,6 %.
Lle mocaikeHHS 0BeJIO, 1[0 MAHKOJIT i HMXKYa
Jlo3a peJIHi30JI0HY 6Y/IM BU3HAYeHi K 3HauyUli
iHauBiAyanbHi GaKTOpU PU3UKY PO3BUTKY ra-
cTpoAyoZzeHiTy, acouiioBanoro 3 BK. byso mig-
KpecJIeHO MOXJIMBICTb 3allaJIbHUX peakLid npu
BK, 110 momnpro0ThbCs 32 MeXi TOBCTOI KUIIKH.
Po36ixkHicTh y momupenocti GDUC Bkasye Ha
NOTeHLIMNHUN PU3UK HeJ 0L iarHOCTUKHU, UMOBIp-
HO, yepe3 OJlHOYaCHe 3aCTOCYBaHHSA CTePOIfiB y
JgikyBaHHI BK, 1110 noTeHLiiHO MacKye MOro Ha-
siBHicTb [19].

Y petpocnekTuBHOMY AociaimxeHHi Hisabe T.
Ta cniBaBT. (2010) BUBYa/su B3aEMO3B’SI30K Mix
BK Ta ypaxeHHAM LUIyHKa I JABaHaAUATHIIA-
Jlol KMIIKU. BojgHo4ac oOIjiHIOBa/IMCA IOIIUpe-
HICTb Ta XapaKTepPUCTUKHU BUPA3KOBUX ypaKeHb
LIJIYHKa Ta JBaHAJLUATUNANOI KULIKU cepes Ma-
uieHTiB i3 BK. lle pocaigkeHHs1 0XOIJIOBaJIO
BUGIpKy 3 322 nanienTiB i3 BK, ski paHiuie npo-
Wy eHgockonivo BepxHix Biaginie KT Ypa-
)KeHHA LUIYHKa Ta JABaHAALATUNANOI KHUILUKH,
noB’s3aHi 3 BK, 6ysio inenTudikosano y 4,7% Biza
3araJibHOI KizibKoCTi nanieHTiB. [lpumiTHO, 10
BCi MalieHTiB MaJiu 03HAKU MaHKOJITy abo 6y/Ix
B aHaMHe3i MaJIu IPOKTOoKoJIeKTOoMito [20].

[HIIe JocsiPKeHHA MaJio Ha MeTi po3raja-
TH Liel 3B’130K LIJIIXOM BUBYEHH$ Biclepa/bHOI
YyTJUBOCTI y nauieHTiB i3 aiarHo3zoM BK nopis-
HSIHO 3i 3J,0pOBUMHU JOO6POBO/IbLAMU. OTpUMaHi
naHi nmokasanu, mo BK BiamoBifae migBuineHin
YYTJIMBOCTI CTPABOXOAY, 1110, MOXKJIMBO, BKa3ye Ha
Audy3Hy rinepasresiro Mij yac 3anajabHUX NMPO-
LeCiB y KMIIeYHUKY y nanieHTiB i3 BK, o noreH-
L[iINHO POJIMBAE CBITJIO HA MeXaHi3M, L0 JIEXKUTh
B OCHOBI penuJUBYIOUYMX CUMIITOMIB BepxHiX
BigAiniB muyHkoBo-kuikoBoro Tpakty (LIKT),
npo fKi noBigoMJs0Th nauieHTu 3 BK, HaBiTh
y nepioau oyeBUIHOI KJaiHiuHOI pemicii [21]. Pe-
3ysabTaTu Tominaga K. Ta cniBaBT. (2020) Takox
Y3rOJKYIOThCA 3 IIMMHU JaHUMU. Bigomi Bunaz-
KM racTpozyofieHity, nos’ssanoro 3 BK, ognak
PO BUPA3KU CTPABOXOAY BiJJlOMO MaJo. ABTO-
paMu y3arajbHeHO KJIiHIYHI Ta ricToJIOriYyHi Xa-
paKkTepucTUKU 18 paHillle onmMcaHUX BUIMAJAKIB.



OTpuMaHi pe3y/abTaTH CIHPUATUMYTb TOYHIN
JIarHOCTULI Ta JIIKYBaHHIO BUPAa3KU CTPABOXOLY,
nop’si3aHoi 3 BK [22].

Hocnimxenus Wang X. Tta cniBaBT. (2024)
niKpecauao OGijJbllly 4YacTOTy BHHUKHEHHS
ctpaBoxoay bapperta (CB) 6e3 aucnuasii y na-
uieHTiB i3 BK mopiBHAHO 3 TUMH, XTO He CTpax-
Jae Ha BK. Bisibwr BUpaxkeHa acounjianisi pusuky
0CO6JIMBO TIOMiTHA y Mali€EHTIB i3 BUpa3KOBUM
npoktuToM (300%), HeBu3HaueHUM BK (90%)
Ta BUPa3KoBUM naHkoJiToM (60%) [7].

Ak BK, Tak i Cb BU3Ha4alOThCA K XPOHIYHI
Ipo3anajibHi CTaHU, AKi BpaXalThb pi3Hi aHATO-
Mi4Hi AIJIAHKU — TOBCTY KULIKY Ta NPAMY KUII-
Ky npu BK i ciin30By 060/10HKY CTpaBOX0oAy NpPHU
Cb. IlpoBeneHi mociifi>xeHHsI BKa3ylTb Ha IO-
TEeHLiMHUH 3B’430K Mi>k IUMH JBOMa CTaHaMU. Y
6araToLleHTPOBOMY peTPOCIEKTUBHOMY J0CJi-
J>KeHHI aBTOpU IOPIBHAJM YacTOTy JucIJasii
Ta JOBXHHY CETMEHTIB ypa)KeHHA CTPABOXOAY y
naunieHTiB 3 giarHoctoBanuM Cb Ta 33K (1 rpy-
na), 3 NalieHTaMy, y IKUX 6yJsio [iarHOCTOBaHO
auie Cb (2 rpyna). KouTpoJsibHa rpymna 6yna pe-
TeJIbHO BifiibpaHa Ha OCHOBI TaKWX 3MiHHUX, K
BiK, cTaTh, MOKa3HUK iHAekcy Macu Tina (IMT),
KypiHHSI Ta HAABHICTb TIpUXI CTPaBOXiZHOIO
oTBOpy Aiadpparmu. PesynbTaTy mnokasasy, 10
naniedTy 3 33K ta Cb (1 rpyna) MaJsu BuIli 1o-
Ka3HUKM AYCIIasil CTpaBOXOAY, HIXK KOHTPOJIb-
Ha rpyna. Kpim toro, y 1 rpyni o6cTexxeHUX BU-
sIBJIeHO 6isibi oBruil cerMmeHT CB [23].

[IpoTe noTo4yHi pekoMeHJauil OO0 POBe-
JleHHs1 e3odaroractponyoneHockonii (ET/IC) y
nauieHTiB i3 BK y nepuy uepry 3ocepenxeHi Ha
KOHKpPEeTHUX BTOPHMHHUX IOKa3aHHAX, a He Ha
PYTUHHOMY 3aCTOCYBaHHi. 3rilHO 3 OCTaHHIMU
kjaiHiuHMMM HactaHoBamu ECCO Ta ACG, ETZIC
NPU3HAYAETbCH BUKJIIOYHO nanieHTaM i3 BK, ski
MalTb CUMITOMHU ypaXeHHs BepXHIX BiAAiaiB
KT, mo BKa3ywTb Ha CYyNyTHIiM NaTOJIOMIYHUN
npoiiec, 0co6JIMBO NalieHTaM i3 xBopob6or Kpo-
Ha Ta Jeskux nanieHTiB i3 BK yepe3 1i acouianiro
3 IEpBUHHUM CKJIEPO3YIOYMM XOJIAHTITOM, a Ta-
KO’ CUMIITOMaMM BepxHiX BifJAiJliB INJIYHKOBO-
KMIIKOBOT'O TPAaKTY, 1[0 NOB’sI3aHi 3 MOGIYHUMHU
edeKTaMU JIiKyBaHHSl TOCTPUX 3arocTpeHb CTe-
poifHOK Tepamniew. BinbmicTh eHJOCKOMIYHUX
JOCJIP)KeHb 30Cepe/KeHa Ha JiarHOCTYBaHHSA
yckJagHeHHb pisHux BigainiB IIKT y nanieHTis
i3 BK [24,25].

[IpoTe, He3Baxal4u Ha NpPOBeJeHi AoCi-
JDKeHHs, TouHa npupoja 3B’a3ky Mixk BK Ta Cb
3aJIMIIAETbCA He3po3yMino. MoXIuBO, Mo i
JlBa 3aXBOPIOBAHHS MalOTb CHiJIbHI ¢(akTopu

HayKoBO-npaKTUYHMI }KypHaA AnA neaiaTpis Ta nikapis
3ara/ibHOT NPaKTUKK — CiMeMHOT Me ML MHM

PU3UKY, TakKi K KypiHHS ab0 OXUpiHHSA. AJib-
TepHaTuBHO, BK Ta Cb MoxyTh 6yTH noB’s3aHi
yepes CHIJIbHUU MeXaHi3M XpOHIYHOI0 3amnaJeH-
H, IKUH MOXKe CHPHUATH PO3BUTKY 000X 3aXBO-
proBaHb. OKUC/II0OBAJIbHUM CTpeC, AUcOaTaHC MiX
BUPOGJIEHHSIM aKTUBHUX dopM KucHIo (ADK) Ta
3/IaTHICTI0O opraHiaMy ix HeWTpasisyBaTH, 6epe
y4acTb y NaToreHesi pisHUX 3alaJbHUX 3aXBO-
proBaHb. BK, xpoHiyHe 3anasbHe 3aXBOPHOBaHHA
KUIIEYHUKA, XapaKTepU3YETbCA IOLIKOKEH-
HAM TKaHWH TOBCTOl KHILKH, OIlOCepesKOBa-
HUM OKMCJIOBAaJbHUM CTpecoM. /JleKisbka Jo-
CJIIJPKeHb CBi4aTh NPO Te, 10 OKUCIBaJIbHUN
CTpec BIJIMBA€ Ha TAXKKICTb BUPA3KOBOTO KOJIi-
TY, @ TAKO>K IIPO 3MIHU B CUCTeMi aHTUOKCHU/LAHT-
HOT0 3aXHCTy epUTPOIMTIB naiieHTiB i3 BK [26].

Okuc/0BaJbHUN CTpec TakoXK OyB BH3Ha-
HUM BaOXJIMBHUM MexaHi3sMoM y mnatodisiosorii
Cb. [JlocnimxeHHs1 3paskKiB c/M30BOi 0060J0HKH
59 nauieHTiB i3 pi3HMMU 3aXBOPIOBAHHSIMU CTpa-
BOXOJy IIOKasaJo, 10 OKHCJIIBAJbHUH CTpec
IpPOTrpPecuBHO 36iJbIIYBaBCs, NPO L0 CBiAYMUIa
BUIIA aKTHUBHICTb Mi€JONepoKCHUaasy, TOAI AK
aHTUOKCUJAHTHA 3JATHICTb 3HMXKyBaJacd, Npo
110 CBIAYMJIO HMXK4Ye BMICT riyTtaTioHy. OpHO-
yacHo yTBopeHHd agaykrtiB JHK Bka3syBasio Ha
nomkomkeHHss [JHK. Anani3z 06'eqHaHUX JaHUX
BUSIBUB HEraTUBHY KOpeJsdLilo MDX BMICTOM
riyTaTiony Tta agaykramu JJHK [27].

B iHmoMy pocaifi)keHHi, B SIKOMY B3SLIU
y4acTb 42 nanienTtu 3 Cb Ta 15 oci6 i3 KOHTpOJ/Ib-
HOI rpyIH, aBTOPU BUSIBUJIM MiJ|BUILLEHUU PiBEHb
MapKepiB OKUCJHBAJBLHOI0 CTpecy y MallieHTiB
i3 Cb, mo cBiJYUTbL NpPO 3HUKEHHS aHTHOKCHU-
JlaHTHOI ¢yHKIil. OTKe, OKHUCAIOBAJIbHUN CTpeC
MOXKe NOLIUPIOBATUCH 32 MeXI TOBCTOI KUIIKH i,
MOXJIMBO, 3a4illaTU CTPaBOXiJ, COPUAYU IPO-
3anaJbHUM CTUMYyJIaM, 10 NPU3BOAATDH 0 Mpo-
rpecyr4ol rictosoriyHoi 3MiHu B po3BUTKY Cb.
Xo4ya pAJig MiATBepKeHHA NPAMOro NpPHUYUH-
HO-HaC/liIKOBOro 3B’sI3Ky HeOoOXiAHI J10aTKOBI
JOCHiI>KeHHs, HOBI JjaHl NMiJKpecJTh NI0TeH-
L[iliHy POJIb OKHCHOTO cTpecy, 1o nop’sa3ye BK i3
posButkoM Cb. Lle niikpecitoe MOXJIUBOCTI AJid
NoJa/blIMX JOCHi[KEHb | NOTEHLiWHUX Tepa-
NMeBTUYHUX CTpaTerii [28].

Jocnimxkenus Wang X. ta cniBaBT. (2024)
niKpecauao O6ijJblly 4YacTOTy BHUHUKHEHHS
ctpaBoxoay bappetTa (CB) 6e3 aucnuasii y nari-
€HTIB i3 BK nopiBHAHO 3 TUMHU, XTO He CTpaXKJa€E
Ha BK. Bisbi1 BupakeHa acoujianiss pusuKy 0co-
6/1MBO MOMITHA y NALiEHTIB i3 BUPAa3KOBUM IPO-
ktuToM (300%), HeBusHayueHuM BK (90%) Ta
BUPaA3KOBUM naHkoJsiToM (60%) [7].
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Takox y pocaifxenni Wang X. Ta cniBaBT.
(2024), B sixoMy B3s11K y4dacTb 7 159 694 na-
LIEHTH, rocmitaaizoBaHi L0 JiiKapeHb, aBTOpPU
BUABWJIM 3Hauywi acouianii mixk BK Ta TI'EPX.
[Tagientn 3 BK manu Bumy yacrory 'EPX, oco-
6/11BO Heepo3uBHY Horo ¢popmy (HEPX) Ta epo-
3uBHui e3odarit (EE). Pusuk HEPX ta EE 6yB
NniABUIEeHUM y nauieHTiB i3 BK, npuyomy Haui-
BHIIA YaCTOTa CIIOCTepirajaacsa MNpu BUPa3KOBO-
My MaHKOJIITi, MPOKTUTI, J1iBOGIUHOMY KOJIITI Ta
HeBusHaueHoMmy BK. CrtpaBoxin bapperta 6e3
Jiucniasii, yckiagHeHHs1, noB’s3aHe 3 [EPX, 6yB
3HAYHO 4acTiuM y nauieHTiB i3 BK, ocobsnBo
3 BUPA3KOBUM IIaHKOJIITOM, NPOKTUTOM Ta He-
BusHadyeHuM BK. Kpim Toro, cepen nauieHTiB i3
BK BusABJIeHO 3HauHe 3pPOCTAHHA NOIIUPEHOCTI
CTPUKTYpU cTpaBoxony. Lli pesyabraTu crpus-
I0Th pO3yMiHHIO B3aeEM03B’si3ky Mixk ['EPX i BK,
MiIKPeCI00YU He0O6XiAHICTh MOAAIBIINX JOCTi-
J)KeHb 1 KiliHIYHOrO JikyBaHHS. Le focaigkeHHsa
NiJIKpec/a0e HeoOXiIHICTh MoJaNbIINX AJiS BU-

BUeHHS B3aeMo03B’s3ky Mixk BK Ta 'EPX. Iliz yac
aHaJsli3y MOTEeHLIMHOI B3aEMO3AJIEXXHOCTI Mix
niaTunamu BK i 'EPXy pesyabTaTi gocaifxeHHs
BUSIBJIEHO HACTYINHI 0OCOOGJUBOCTI NOELHAHOTO
nepebiry 1Mx 3aXxBOpPIOBaHb, a CaMe - Y Malji€eHTIB
i3 BK icHye migBullleHUN pU3UK moiMopdHOro
nposaBy ['EPX, Bkiwuyaroun HEPX Ta EE, Hesa-
JIeXXHO BiJ, GOpMU ypakeHHSI TOBCTOI KHILKH
npu BK, a Takox y naui€HTiB i3 pisHUMU TUIITaMU
BK BUfIBJIEHO MiJBHUILEHY NOLIKUPEHICTDb | pUBUK
ycknagHenb FEPX, sokpema Cb 6e3 aucmiasii [7].

BHCHOBKH

AHaui3 JiTepaTypHUX JaHUX BKa3ye Ha 3Ha-
YHe MiZIBUIIeHH PU3HUKY Ta YaCTOTU BUHUKHEH-
HA ypakeHb BepxHix Bigzinis HIKT, 3okpema i
F'EPX, a Tak0 MOB’sI3aHUX i3 HEIO YCKJIA/JHEHD Y
nanieHTiB i3 BK nopiBHsiHO 3 nanjieHTaMmu 6e3 BK.

KonduikT iHTepeciB: aBTOpU mnoBigomJis-
I0Th MPO BiICYTHICTb 6y/ib-IKOr0 KOHPIIKTY iH-
Tepecis.
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Abstract. Introduction The significant prevalence of gastroduodenal diseases, including those with an as-
ymptomatic course [1,2] highlights the necessity of investigating the specific features of their pathogenesis to
optimize diagnosis and treatment.

Purpose: To study the role of lactoferrin as a component of the immune response in diseases of the upper
gastrointestinal tract associated with H. pylori in children.

Methods. The study included 60 patients aged 9 to 17 years. The first subgroup included 30 children (mean
age 14.72+1.9 years) with morphological changes in the gastroduodenal region associated with H. pylori. The
second subgroup included 30 children (mean age 14.76+2.5 years) with morphological changes in the gastroduo-
denal region not associated with H. pylori. The control group consisted of 20 conditionally healthy children, repre-
sentative for age and gender. For diagnosis, endoscopic, laboratory, and histological examinations were performed.

Results. Serum lactoferrin levels in children in the study group were six times higher than those in the control
group (p<0.05). Peptide levels increased fourfold in erosions and sevenfold in ulcers compared to the control
group (p<0.05).

The increase in lactoferrin levels corresponded to the severity of the inflammatory process, which was in-
dependent of the presence or absence of H. pylori infection. This was confirmed by a direct correlation between
lactoferrin levels and inflammatory activity (r=0.51, p<0.05). Serum iron levels did not differ between subgroups
1 and 2. A negative relationship was established between lactoferrin levels and serum iron (r=-0.33, p<0.05). A
relationship was demonstrated between the occurrence of false-negative SHUT results and gastric acidity and
lactoferrin levels.

Conclusions. Chronic inflammation of the upper gastrointestinal mucosa and its compromised integrity are
accompanied by elevated serum lactoferrin levels, which is likely due to its protective effect. Elevated lactoferrin
levels are associated with decreased urease activity of H. pylori, indicated the peptide’s possible influence on the
bacterial enzymatic activity and can be used to optimize infection diagnostics.

Key words: children, adolescent, lactoferrin, immune system, Helicobacter pylori, gastroduodenal region,
diagnostics, peptic ulcer.

PoJsib Ta Micue s1akTodepuHy B iMyHHiH BiANIOBi/Zli Ha racTpoAyoAeHa/IbHI 3aXBOPOBaHHs, OB A3aHi
3 Helicobacter pylori, y giTeit
Casuenko /.C., J/lexcenko 0.

Pe3wome. Bcmyn. 3HauHa MOUIMPEHICTh TAacTPO/AYO/ieHaIbHUX 3aXBOPIOBAHb, 30KpeMa THX, 1[0 MalOTh 6e3-
CUMIITOMHHH nepeobir [1,2], migKpecstoe Heo6XiIHICTh LOCTiPKeHHST 0COBIMBOCTEMN IX MaTOTreHe3y /J1s ONTHUMI-
3auii larHOCTUKH Ta JIIKYBaHHS.

Mema docaidocerHs. JlocniauTy posib JJakToepHuHY SIK CKJIaA0BOI iIMyHHOI BiATOBiZi Npy 3aXBOpIOBaHHSX
BepPXHiX BiZi/iB IJIYHKOBO-KUILIKOBOTO TPAKTY, acoliifoBanux i3 H. Pylori, y giteil.

Mamepiaau ma memodu. Y focnijpkeHHs1 BKIoYeHo 60 nanieHTiB BikoM Bix 9 g0 17 pokis. [lo nepuioi miz-
rpynu yBiduuiu 30 aitei (cepenniit Bik 14,72+1,9 poky), 1o Masu Mop¢doJIoTivHi 3MiHHM TacTpoAyo/ieHalbHOT
30HH, acouiioBani 3 H. pylori. [lpyra migrpyna Bxutovasna 30 giteit (cepenHiit Bik 14,76+2,5 poky), ki Manu
MopddoioriyHi 3MiHM racTpoAyo/ieHaIbHOI 30HH, HeacouioBaHi 3 H. pylori. ['pyny koHTpoJto ckyanu 20 yMoB-
HO 3/I0pOBHUX JiTeH, penpe3eHTaTUBHUX 3a BiKOM i cTaTTio. /lJIs1 1iarHOCTUKM 6yJI0 MPOBEJIEHO eH/0CKOIIiYHE,
JlabopaTopHe Ta ricToJioriyHe JOC/iKeHHS.

Peszyabmamu docaidzceHsb. BcTaHOBJIEHO, 1110 PiBeHB JJaKTOGEpPUHY B CUPOBATI KPOBIi iTell 0OCHOBHOI rpy-
Ny B 6 pa3iB nepeBUIIyBaB NOKa3HUKHU JiTel rpynu KoHTpoJto (p<0,05). BusHayeHo nifgBUIeHHS piBHSA 03Ha-
YEHOTr0 MENTHUAY NPU epo3isixX y 4 pasu, npu BUpasKax — y 7 pasiB mopiBHAHO 3 rpynoo koHTpoio (p<0,05).
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[ligBUIIeHHs piBHSA JJaKTODEPUHY BiZIOBIZIa/I0 CTYNEHIO 3aNa/IbHOTO MPOIIECY, IKUW He 3a/IeXKaB BiJ HasiB-
HocTi a6o BifgcyTHOCTI iHpikyBaHHs H. pylori, sik miATBep/[>kKeHHs — HAsIBHICTb NpsiMOI KOpeJIsLiHO1 3a/1eKHOCTi
piBHS JlakTOdepHuHy Ta aKTUBHOCTI 3amasbHoro nporecy (r=0,51, p<0,05). ¥ 1 ta 2 nigrpyni piBHi cupoBaTKo-
BOr0 3aJii3a He Bifipi3HsMcsA. BcTaHOB/IEHO HEraTUBHUIN B33a€EMO3B’I30K MiXK PiBHEM JIaKTOQEPUHY Ta CHPO-
BaTKOBUM 3aJsiizoM (r=-0,33, p<0,05). [lokazaHo HasABHICTb 3a7IEXKHOCTI Mi>k BAHUKHEHHSIM XMOHO HEraTUBHOTO
pe3ysbraTy LIYT Ta KUCIOTHICTIO LIJTYHKOBOTO BMICTY i piBHEM JIAKTOGEPUHY.

BucHoeku. XpoHiuHe 3anasieHHs CJIN30BOI 000JI0HKU BePXHiX BiZZiJIiB IIJIyHKOBO-KHULIKOBOI'O TPAKTY Ta MO-
pylIeHHs 11 LiJiCHOCTI CynpoBO/PKYETHCS MiABULEHHSIM PiBHS JIAKTOGEepUHY B CHPOBATIi KPOBi, 1110 BOYEBU/Ib
3yMOBJIEHO HOT0 MPOTEKTHUBHOIO Jii€t0. [liiBUIeHHS PiBHS JIaKTOPEPUHY aCOLIOETHCS 3i 3HMMKEHHSM ypea3Hol
akTuBHOCTI H. pylori, 110 BKa3yBaJio Ha MOXXJIMBUH BILIUB MeNTUAY Ha GepMeHTaTUBHY aKTUBHICTb 6akTepil i

MOxKe 6y TH BUKOPUCTAHUM /151 ONTUMI3allil [iarHOCTUKU iHpeKIl.
Knarw4oBi cioBa: aity, niaaitky, saktodepus, imyHHa cucteMa, Helicobacter pylori, ractpogyoneHanbHa

30Ha, /IiarHOCTHKA, MeNTUYHa BHWpPa3Ka.

Introduction

The significant prevalence of gastroduodenal
diseases, including those with an asymptomatic
course [1,2] highlights the necessity of investigating
the specific features of their pathogenesis to
optimize diagnosis and treatment. The bacterium
H. pylori, which is prevalent both worldwide and
specifically in European countries, plays a key
role in the progression of these diseases [1,3].
One of the components of the immune response
during inflammatory processes is the release of
antimicrobial peptides from azurophilic granules
of neutrophils, which includes the multifunctional
glycoprotein lactoferrin [4,5]. This peptide has a
bactericidal effect and implements mechanisms of
action on the LPS of gram-negative bacteria, which
contributes to the destabilization of microorganism
membranes [6]. Lactoferrin has the ability to bind
iron and limit bacteria’s access to this important
component of their vital activity [5].

Analyzing laboratory parameters and
morphological findings in children with H.
pylori-associated gastroduodenal diseases, in
conjunction with assessing lactoferrin levels,
will contribute to a deeper understanding of its
role in the immune response to the inflammatory
process associated with H. pylori. Furthermore,
determining the relationship between the results
of instrumental examinations and lactoferrin
levels will contribute to improved diagnostics of
H. pylori infection.

Purpose

To study the role of lactoferrin as a compo-
nent of the immune response in diseases of the
upper gastrointestinal tract associated with H.
pylori in children.

Materials and methods

A total of 60 patients aged 9 to 17 years, 11
months, and 29 days (including 25 girls and 35
boys) were examined, with an average age of

14.74+2.2 years. All children were hospitalized
between 2022 and 2024. If they had any relevant
complaints, they underwent fibroesophagogas-
troduodenoscopy (FEGDS), rapid urease test
(RUT), and histological examination.

In accordance with the standards of medical
care “Peptic ulcer of the stomach and duodenum
in adults and children” (Order of the Ministry
of Health of Ukraine No. 1514 dated August 25,
2023), diagnostics and verification of the clinical
diagnosis were carried out [7]. During the study,
five biopsy samples were taken from different
sections of the stomach for further analysis. Gas-
tric acidity was determined by using an acidogas-
trometer «AGM-03».

Diagnosis of H. pylori infection was based
on a rapid urease test - a commercial kit Ure
Hp-test (Erba Lachema, Czech Republic) [8]
and histological examination. Histological
examination was performed on the prepared
preparations with the PAS reaction, stained
with hematoxylin and eosin, and according to
Romanovsky [9].

According to the Updated Sydney System,
1994, the bacterial load of Helicobacter pylori
was determined taking into account the degree
of colonization density, as well as a histological
assessment of the chronic inflammatory process
in the gastric mucosa using a semiquantitative
analysis of lymphoplasmacytic density and the
activity of the inflammatory process. In the
absence of lymphoplasmacytic infiltrate and
neutrophils, minimal inflammatory changes were
detected [10].

In this regard, the main group consisted of 60
children with gastroduodenal diseases. Chronic
gastroduodenitis was diagnosed in 34 patients
(56.7%), and gastric or duodenal ulcers were
diagnosed in 26 patients (43.3%). In 19 patients
(31.7%), the development of ulcers or erosions
occurred without association with H. pylori,
indicating a different etiology for these changes.
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The division into 2 subgroups was performed
depending on the presence of H. pylori infection.
It should be emphasized that the results of the
rapid urease test (RUT) differed from the histo-
logical examination data. The rapid urease test
allowed us to establish the presence of H. pylori
infection in 20 (33.3%) children, a negative result
occurred in 40 (66.7%) children, a false negative
result occurred in 10 (16.7%) cases. The first sub-
group included 30 children (mean age 14.72+1.9
years) with morphological changes in the gastro-
duodenal region associated with H. pylori. The
second subgroup included 30 children (mean
age 14.76%2.5 years) who had morphological
changes in the gastroduodenal region not associ-
ated with H. pylori. The control group consisted
of 20 children who did not have morphological
changes according to the histological examina-
tion method and were representative in terms of
age and gender.

In children of subgroup 1 - with gastroduo-
denal diseases associated with H. pylori, chronic
gastroduodenitis was present in 23 (76.7%) pa-
tients. Mucosal integrity was compromised in 7
(23.3%) children: duodenal bulb ulcer was diag-
nosed in 1 (3.3%) child, gastric body erosions in
6 (20%) children. According to histological ex-
amination, chronic inflammation was mild in 10
(33.3%) children, moderate in 17 (56.7%), and
severe in 3 (10%) children.

Out of 30 children in subgroup 2 - those with
gastroduodenal diseases not associated with H.
pylori - chronic gastroduodenitis was present in
11 (36.7%) patients. Mucosal integrity impair-
ment was detected in 19 (63.3%) children, includ-
ing gastric or duodenal ulcers (DU) diagnosed in
8 (26.7%) patients and gastric body erosions in
11 (36.7%) children. Histological examination
revealed mild chronic inflammation in 12 chil-
dren (70.6%), moderate chronic inflammation in
5 (29.4%) children, and minimal inflammatory
changes in 13 (43.3%) children.

The level of lactoferrin in blood serum was
determined by the ELISA method using a com-
mercial kit Human LTF/LF (Lactoferrin) ELISA Kit,
manufactured by Elabscience Biotechnology, USA.

Mathematical analysis and statistical pro-
cessing of data were performed on a PC using a
licensed software package Statistica for Windows
13.0, serial number JPZ8041382130ARCN10-]
with the definition of the arithmetic mean (M),
standard deviation (o) and mean errors (m) for
indicators, the distribution corresponding to the
criteria of normality.

The Pearson x? test was used to analyze the
relationships between categorical variables. The
relationships between indicators were assessed
using Spearman’s rank correlation (r). The Stu-
dent’s t-test was used to assess differences in
indicators between the compared groups. Differ-
ences were considered significant at p<0.05.

The Bioethics Commission of the Zapor-
izhzhia State Medical and Pharmaceutical Uni-
versity approved the examination protocol based
on the ethical principles set out in the Belmond
Report of April 18, 1979. The protocol meets the
bioethical standards defined in the Helsinki Dec-
laration adopted by the General Assembly of the
World Medical Association, the Council of Europe
Convention on Human Rights and Biomedicine
(1977), as well as the requirements of the World
Health Organization, the International Council of
Medical Scientific Societies, and the International
Code of Human Rights.

Results

According to the results of the study, it was
established that the level of lactoferrin in the
blood serum of children in the main group was
within the range of 11.3£0.8 ng/ml, which was 6
times higher than the level in children in the con-
trol group - 1.9+0.34 ng/ml (p<0.05).

Given the heterogeneity of the main group,
primarily in the presence of H. pylori, the lactofer-
rin level was examined considering the identified
subgroups. The lactoferrin content in the blood
serum of children in the first subgroup, that is, in
patients with Hp-associated diseases of the up-
per gastrointestinal tract, was the highest among
all groups of children studied and amounted to
13.4%+1.1 ng / ml (p<0.05). It was noteworthy
that the lactoferrin level in children in the second
subgroup was significantly lower (8.6+1 ng / ml,
p<0.05) and statistically exceeded the indicators
of the control group (1.9 * 0.3 ng / ml, p<0.05).

When comparing data based on the depth
of mucosal damage, the following results were
obtained. Lactoferrin levels in erosions and ul-
cers arising from minimal inflammatory changes
were 4 times higher than in the control group, at
7.9£1.05 ng/ml. Lactoferrin levels in ulcers and
erosions associated with inflammation were 1.7
times higher, at 12.73+1.8 ng/ml (p<0.05). Fur-
ther analysis revealed that lactoferrin levels also
differed in children with upper gastrointestinal
mucosal defects. Indeed, we observed a dynam-
ic change in lactoferrin levels depending on the
degree of mucosal damage. In children with ero-



sive lesions, its content was significantly lower
(7.45%+0.8 ng/ml) compared to the level of lacto-
ferrin in children who had ulcers (13.9+1.7 ng/
ml, p<0.05).

Considering the physiological role of lacto-
ferrin as a member of the antimicrobial peptide
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family, we compared serum lactoferrin levels
in children with established degrees of chronic
inflammation, specifically with the level of lym-
phoplasmacytic infiltration and activity of in-
flammatory process. The results are presented
in Table 1.

Table 1

Serum lactoferrin levels with different morphological changes in children with diseases
of the gastroduodenal region (M+m)

Main group Subgroup 1 Subgroup 2 | Control group,

Parameter n=60 n=30 n=30 n=20
Lymphoplasmacytic infiltrate (points) 1,5+0,1 1,8+0,1 1,3+0,1* 0
Activity of inflammation (points) 1,3+0,1 1,5+0,1 1+0,1* 0
Lactoferrin level (ng/ml) 11,3+£0,8 13,4+1,1 8,6+1* 1,9+0,3
-La?toferrm /}ymphoplasmacytlc 75404 74404 6,6+0,3 i
infiltrate ratio (a.u.)
La(?toferrm/actmty of inflammation 8,7+0.3 8,9+0,4 8,6+0.3 i
ratio (a.u.)

Note. * - p<0,01 - compared with the parameters of subgroup 1.

As can be seen from the data presented in
Table 3, higher inflammation levels corresponded
to increasing lactoferrin levels. This trend was
maintainedinbothsubgroups.However,calculating
the lactoferrin ratio to the inflammatory activity
index and the degree of lymphoplasmacytic
infiltration revealed a slightly different picture.
The calculated ratios showed that the level of
lactoferrin synthesis corresponded to the degree
of inflammation, emphasizing the protective role
of this antimicrobial peptide, independent of the
presence or absence of H. pylori infection. This
hypothesis is supported by the presence of a
direct correlation between lactoferrin levels and
inflammatory activity (r=0.51, p<0.05).

The next step in our work was to analyze
laboratory parameters. Serum iron levels in
children in the main group were within the
range of 11.45+1 pmol/L, which was 33% lower
than in the control group (17.1 umol/L). Serum
iron levels in subgroups 1 and 2 were virtually
identical, at 12.3+1.1 pmol/L and 10.6%1.1
umol/L, respectively. Lactoferrin levels showed
a negative correlation with serum iron (r=-0.33,
p<0.05). We also found a positive correlation
between bacterial load and serum iron levels
(r=0.57, p<0.05). When comparing the results of
the pH assessment of gastric contents, we found
a negative relationship between the acidity
of gastric contents and the bacterial load of H.
pylori (r=-0.82, p<0.05), as well as a positive
correlation between the acidity of gastric

contents and the level of lactoferrin (r=-0.58,
p<0.05).

Subsequently, we tested the urease activity
of H. pylori. A rapid urease test (RUT) is a diag-
nostic method based on the determination of the
microorganism’s urease activity. A negative RUT
result, when bacteria are detected histologically,
indicates the absence of urease and may indicate
an inability of H. pylori to synthesize it.

It was established that a false-negative re-
sult of the RUT was associated with the acidity of
the gastric contents (r=0.82, p<0.05). Compari-
son considering the RUT data showed that in the
blood serum of children with the presence of H.
pylori and a positive RUT result, the lactoferrin
level was 10.7+1.1 ng / ml, and in children with
the presence of H. pylori and a false-negative RUT
result, this indicator was 1.6 times higher and
amounted 17.4+£0.8 ng / ml. According to further
analysis, a negative relationship was determined
between the lactoferrin level and the RUT result
(r=-0.53, p<0.05), which probably indicates the
influence of lactoferrin on the reliability of this
diagnostic method.

Discussion. Lactoferrin is an acute phase
protein of neutrophil origin, that is, it is released
from neutrophil granules and has bactericidal
and bacteriostatic properties [6,11,12]. Since lac-
toferrin is an important component of immune
defense, its level clearly correlates with the in-
tensity of acute and chronic inflammation [13].
At the same time, published data devoted to the
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study of the role of lactoferrin in diseases of the
upper gastrointestinal tract in children are rare
and contradictory.

We found that the development of chronic
inflammation in the upper gastrointestinal tract
in children was accompanied by a marked eleva-
tion in the observed peptide level, nearly 10-fold
compared to the control group. Additionally, we
found that serum lactoferrin levels were clearly
correlated with the degree and depth of damage
to the gastrointestinal mucosa. We found a 4-fold
increase in the level of this peptide in erosions
and a 7-fold increase in ulcers compared to the
control group. According to literature, lactoferrin
has a protective effect in chemically induced ulcer
models in rats, specifically, it reduces the number
of mucosal defects and lowers markers of oxida-
tive stress and inflammation, while simultane-
ously increasing protective factors [14].

Increased lactoferrin levels in subgroup 1,
i.e, children with gastroduodenal diseases as-
sociated with H. pylori, indicated the antimicro-
bial properties of the peptide. Its activity against
gram-negative bacteria is also confirmed by the
established positive correlation between the
presence of H. pylori and lactoferrin (r=0.41,
p<0.05).

After calculating the ratios of lactoferrin lev-
els to inflammatory activity and chronic inflam-
mation indicators, somewhat different data were
obtained. Thus, despite the absolute increase in
lactoferrin levels in the group of children with
inflammation caused by H. pylori, the relative
increase in this antimicrobial peptide did not
change across groups, remaining relatively sta-
ble. This finding supports the multifaceted effect
of lactoferrin on the course of inflammation in the
upper gastrointestinal tract.

We found a strong positive correlation be-
tween lactoferrin levels and inflammatory activ-
ity (r=0.51, p<0.05), which is likely related to its
protective effect. Additionally, a moderate nega-
tive relationship was found between bacterial
load and inflammatory activity (r=-0.45, p<0.05),
which obviously indicates a decrease in H. pylori
colonization of the gastric mucosa with greater
inflammatory activity due to an enhanced im-
mune response.

The action of lactoferrin is realized in sev-
eral ways - by binding iron and by directly af-
fecting membranes by increasing their perme-
ability, which is consistent with our data on the
determination of the presence of a feedback loop
between lactoferrin and serum iron (r= -0.33,

p<0.05) [13]. Furthermore, a positive correla-
tion was observed between bacterial load and
serum iron levels (r=0.57, p<0.05), confirming
increased H. pylori growth in the gastric mucosa
under favorable conditions, as iron plays a key
role in enzyme synthesis. Moreover, the effect of
lactoferrin, associated with limited access to iron,
is aimed at reducing the activity of bacterial viru-
lence factors, including urease activity [13].

The H. pylori is resistant to the effects of acid
because it has a protective mechanism - urease
activity, which allows the bacterium to provide
a favorable microenvironment [15]. However, a
negative correlation was observed between gas-
tric acidity and the bacterial load of H. pylori (r=-
0.82, p<0.05), which does not provide a cause-
and-effect relationship. The hypothesis that the
decrease in acidity is due to the action of H. pylori
and is a consequence of intensive colonization of
the stomach is unlikely, as urease activity is local-
ized and cannot neutralize significant quantities
of hydrogen ions throughout the entire gastric
environment, which contains liters of acidic con-
tents. H. pylori colonization of the gastric mucosa
begins in the antrum, where acidity is lower, and
therefore it is acidity that determines the ability
of H. pylori to colonize more intensively [16,17].
Important data show that lactoferrin exhibits the
greatest antibacterial activity at a slightly acidic
pH of 5.0-6.0 and is capable of binding iron at
pH values up to 3.0, which is typical for inflamed
areas [6]. This explains the strong negative asso-
ciation between gastric acidity and bacterial load
(r=-0.82, p<0.05).

The effect of lactoferrin on the enzymatic ac-
tivity of H. pylori has been studied separately in
recent literature. In addition to iron binding, an
indirect mechanism of action on urease activity
has been mentioned. A direct effect of lactoferrin
has not been described, but there is information
about a derivative peptide, lactofercin, which oc-
curs as a side effect due to lactoferrin degrada-
tion by gastric pepsin and can inhibit H. pylori
urease activity [18].

A false negative RUT result correlated with
gastric acidity. A strong positive correlation was
found (r=0.82, p<0.05), meaning that in a more
acidic environment, instead of an increase in ure-
ase activity, which would be logical if the bacteria
changed the pH in its favor, a decrease in urease
activity was observed and, as a result, a disrup-
tion of defense mechanisms against an acidic
environment. Moreover, among the protective
mechanisms of H. pylori for survival in an ag-



gressive acidic environment is the ability of the
microorganism to transition from a metabolically
active form (S-form) to an intermediate ovoid (U-
form) and then to a coccoid form (C-form) [19].
The C-form of H. pylori is resistant to increased
acidity, but it is immobile, incapable of division
and growth, and has reduced metabolic activity
[20]. These data allow us to conclude that in an
acidic environment, lactoferrin reduces the ure-
ase activity of H. pylori.

Our results may contribute to the optimiza-
tion of diagnostic approaches. Correlation analy-
sis revealed a negative association between lac-
toferrin levels and RUT results (r=-0.53, p<0.05),
confirming the influence of this peptide on the
reliability of the RUT. The reliability of the rapid
urease test in children is known to be lower than
in adults, meaning the diagnostic issue remains
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positive results is a low bacterial load and uneven
colonization of the gastric mucosa [21].

Conclusions

1. Chronic inflammation of the upper gastro-
intestinal mucosa and damage to its integrity are
accompanied by elevated serum lactoferrin lev-
els, which is clearly due to its protective effect. In
cases of gastrointestinal diseases associated with
H. pylori, its action as an antimicrobial peptide is
realized, aimed at eliminating the pathogen.

2. An increase in lactoferrin levels is associ-
ated with a decrease in the urease activity of H.
pylori, which indicated a possible influence of the
peptide on the enzymatic activity of the bacteri-
um and can be used to optimize the diagnosis of
infection.
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JIBH3 «Yczopodcwkull HayioHaabHUll yHisepcumemy, HaguaibHo-Haykoeull iHcmumym cmoma-
moo2ii ma nabopamopHoi meduyuHu, kagpedpa opmoneduuHoi cmomamoozii, M. Yxczopod

Pesiome. Bcmyn. Y cTpyKTYypi cydacHOI opToneAU4YHOI CTOMaToJIoTil fieiani 6isbiol akTyabHOCTI HabyBae
npo6JieMa MaJIuX BK/IIOUEHUX edeKTiB 3yOHUX psliB y mauieHTiB Mosooro Biky. [l i€l kaTeropii xapakTtep-
Ha HM3bKa MOTHBAllisl /0 CBOEYACHOr0 3BEPHEHHS 33 CTOMATOJIOTIYHOO J0TIOMOTO010, 1110 NOSICHIOETHCS BiACyT-
HICTI0 BUpa)KeHUX QYHKIiOHa/IbHUX NOPYIlIeHb Ha NOYAaTKOBUX eTanax. Pa3oM i3 TUM TpuBaJie icCHyBaHHS TaKUX
JedeKTiB 3yMOBJIIOE MOpylIeHHs MopdoJioridyHoi 1isicHoCTi 3y6HUX psAAiB, opMyBaHHs AedopMaliiil NpUKycy
Ta PO3BUTOK CKJIAJJHUX Nepeby10B Y 30Hi AepeKTy, AKi 3 4aCOM MOXKyTh MOLIMPIOBATHUCS Ha BCIO 3y0olLe/IeHY
cUCTeMy. Y 3B’13Ky 3 IIUM BUBYEHHS 0CO6JIMBOCTEN OPTONEAUYHOTO JIIKYBaHHS MOJIOJ WX NALliEHTIB € BOXKJINBOIO
YMOBOIO MiJIBULIeHHS ePeKTUBHOCTI NpOoiJlaKTUYHUX i JIIKYBaJbHUX 3aX0/[iB Ta 3HUKEHHS CTOMATOJIOTYHOI
3aXBOPIOBAHOCTI HaceJIeHHs.

Mema docaidxceHHs. 3AIACHUTYU KOMILJIEKCHY OL[iHKY OPTOINeAUYHOI CTOMAaTOJIOTiuHOI 3aXBOPIOBAHOCTI ce-
peJ; 0cib M0J10J,0T0 BiKy M. Y>KropoJ; MiJIBULIUTH pe3y/IbTaTUBHICTb NPOTe3yBaHHA IPU Ma/IuX BKJIIOYEHHUX Jie-
dekTax 3yOHUX PAAIB i3 MeTo10 NpodiaKTUKU BTOPUHHUX JAEHTOANbBEOIAPHUX AedopMaliiil; o6rpyHTyBaTU
BUGIp ONTHMaJbHUX METO/iB OpTOIleAUYHOI peabitiTalii.

Mamepiaau ma memodu. [lpoBesieHO KJiHiYHI cTOMaTOJIOTiuHI 06cTexeHHs 212 manieHTiB BikoM Bifg 15
o 29 pokiB Ha 6a3i YHiBepcUTEeTChKOI CTOMATOJIOTIYHOI NMOJIKAiHIKK M. Ykropoa. O6’eKToM JoCaiAKeHH S
cTaJu MaJi BkatoveHi fepeKTr 6iYHUX BijAi1iB 3yOHUX ps/IiB Ta NOB’s1I3aHi 3 HUMU YCKJIaJHEHHS Y MOJOAUX
ocib.

Pe3ynemamu docaidxceHb. Y X041 KOMIJIEKCHOTO JOCII/PKEHHSI OTPUMaHO JaHi 10/l0 PiBHSA MOLIMpPEHOC-
Ti Manux JedekTiB 3yOHUX PAAIB cepeJi MOJIOZOTO HaceJeHHsI Ta IpOaHa/li30BaHO 3arajbHy JMHaMiKy opTo-
neJJM4YHOI 3aXBOPIOBAHOCTI. [I[pakTUYHA LiHHICTb pe3y/bTATIB NOJIATAE B YAOCKOHAJIEHHI MiAXOAIB 10 HaJaHHSA
OpTONeANYHOI CTOMATOJIOrYHOI JONOMOTHY 3 YpaxyBaHHSAM BiKOBUX 0COOJHUBOCTEMN MaLi€HTIB i NpodiJakTUKU
3ybouiesnenHux febopMmariiil.

BucHoseku. Ha miacTaBi aHasi3y MOIIMPEHOCT], iIHTEHCUBHOCTI Ta TeHJEHIil PO3BUTKY MaJIUX BKJIOYEHUX
JedeKTiB 3yOHUX PSAZAIB Y MOJIOAUX 0Ci6 M. YKropo/; BUSHAaYE€HO HANPsIM i CTyNiHb BIJIMBY HEraTHBHUX NaTOre-
HeTUYHHX YUHHUKIB Ha GOpMyBaHHA NOpyLIeHb 3y6oIlleelTHOI CUCTEMH.

Kiwo4oBi cioBa: cToMaToJioriuHe 06CTeXXeHHs, MOJIOAMMI BiK, MaJsli BKJ/IOUeHi lepeKTu 3yOHUX psAiB, op-
ToNeJUYHA 3aXBOPIOBAHICTh, OPTONEANYHI KOHCTPYKII.

A Monitoring System of Orthopedic Prosthetic Constructions in the Treatment of Young Individuals
with Small Bounded Edentulous Defects of the Dental Arches
Lokota E.Yu., Lokota Yu.E,, Izay M.E., Vovchok R.V, Kayla M.I.

Abstract. Introduction. One of the increasingly relevant issues in modern prosthetic dentistry is the pres-
ence of small included defects of the dentition in young individuals. Due to the absence of pronounced functional
disorders, such patients rarely seek dental care in a timely manner. However, prolonged existence of these defects
leads to disruption of the morphological integrity of the dentition, development of occlusal deformities and com-
plex structural changes in the defect area, which may subsequently involve the entire dental arch. Therefore, in-
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vestigation of prosthetic treatment features in this patient group is essential for improving therapeutic outcomes

and reducing population morbidity.

The purpose of the study: to conduct a comprehensive assessment of prosthetic dental diseases among young
residents of Uzhhorod; to improve the effectiveness of prosthetic rehabilitation of patients with small dentition
defects in order to prevent secondary dentoalveolar deformities; to substantiate the selection of optimal pros-

thetic treatment methods.

Materials and Methods. Dental examinations of 212 patients aged 15-29 years were performed at the Univer-
sity Dental Clinic of Uzhhorod. The study focused on small included defects of the lateral dentition segments and

their complications in young individuals.

Research results. The study provided data on the prevalence and age-related dynamics of small dentition de-
fects and analyzed the overall structure of prosthetic morbidity. The findings underline the importance of timely

and individualized prosthetic treatment.

Conclusion. The prevalence patterns and developmental trends of small included dentition defects among
young people of Uzhhorod were established, and the influence of key pathogenetic factors on the formation of

dental system disorders was determined.

Key words: dental examination, young age, small included dentition defects, orthopedic morbidity, ortho-

pedic constructs.

Beryn

YnpoaoB:x ocTaHHIX pOKiB B YKpaiHi criocTe-
piraeThbCsI 3poCTaHHS B IOTPeOi JTiKyBaHHS cepef,
0ci6 M0JI0JI0TO BiKy 32 /IOIIOMOT0I0 OpPTOIEeANY-
HUX KOHCTPYKIiH. OCOGJIMBY yBary nNpUAiJIsOTh
MaJIUM BKJIIOYEHUM JledeKTaM 3yOHUX PAJIB, SKi
MalOTh BHCOKY IOIIUPEHICTh caMe B OiYHUX Bif-
Jlijlax yHacCJiIoK paHHbOT'O BUJAJIeHHS MOCTil-
HUX 3y0iB, mepexayciM mepmux MoJspis. [lpu-
YHMHaAMU iX BTpPATH 3/e6iJbIIOro0 € HECBOEYACHE
JIIKyBaHHS$, a TaK0X YpaKeHHsI TBePAUX TKaHUH
Kapio3HOTO Ta HEKAPi03HOTO MOXOMKeHHs [1].

[TanieHTH MOJIOAOTO BiKy 3 HE3HAYHUMH [I€H-
TOAJIbBEOJIAPHUMHU MOPYIIEHHAMH, K IPaBUJIO,
He Bi/lYyBalOTb CYTTEBOTO AUCKOMQOPTY Ta He
3BEPTAIOTHCS 32 CTOMATOJIOTIYHOIO JJ0IIOMOT0I0.
BopHouac TpuBaJie icHyBaHHS JepeKTIiB CpHUsi€E
nopyuieHHI0 Mop¢$odyHKIIOHATBHOI piBHOBAaru
3yOHUX ps/iiB, pO3BUTKY JedopMaliil MPUKYCY,
GYHKI[iOHA/IBHOTO IepeBaHTAXKeHHsI Mapo/ioH-
Ta OMOPHUX 3y6iB Ta AUCOYHKIII KyBaJbHUX
M’'s13iB i CKPOHEBO-HM)XHbOLIEJETHOTO Cyrjo6a.
Y MoJsioioMy Billi Taki 3MiHM XapaKTepU3ylTbCA
IBUJKHAM NPOTPeCyBaHHAM, 1[0 YCKIAJHIOE TO-
Jlajibllle OpTONeAuyHe JiKkyBaHH4 [1,5].

MeTa gocaifKeHHA

KomniekcHa oOIjiHKa CTaHy OpTONeJUYHOI
CTOMAaTOJIOTIYHOI 3aXBOPIOBAHOCTI cepesi MoJIo-
JlOr0 HaceJIeHHs M. Y2Kropo/i; MiABULeHHS edek-
TUBHOCTI OPTONEAWYHOrO JIIKyBaHHS MNaljiEHTIB
i3 MaJMMU BKJIIOYEHUMHU JedeKTaMu 3yOHHUX
psiZliB i3 MeTO NpodiTaKTHKU BTOPUHHUX JIeH-
TOQAbBEOJIIPHUX JlepopMalliif; 06IPYHTYyBaHHS
BUOOPY ONTHMAJIbHUX OPTOINEAUIHUX KOHCTPYK-
il A/ JOCATHEHHS CTabiJIbHUX KJIHIYHUX pe-
3yJIbTaTIB.

Marepiaau Ta MeTOAHU

JocnimkeHHs1 TpoBeZieHO Ha 6a3i YHiBepcu-
TEeTCbKOI CTOMAaTOJIOTIYHOI MOJIIKJIIHIKK M. YKTro-
pox. 3arajioM 6yJsio 3[iHCHEHO KJIiHiYHe CTOMa-
ToJIoTiyHe o6¢cTexkeHHs 212 oci6 BikoM Big 15 0
29 pokiB. ¥ npoueci gocaigjpkeHHs BUKOPHUCTO-
BYBaJIMCS KJiHIUHI Ta J04aTKOBI METOAU 06CTe-
»KeHHS, BKJIIOYAIOUU aHaJsli3 [iarHOCTUYHUX MO-
Jlesieil 1ieJien, 110 [,03BOJIMJIO BU3HAYUTU MOp-
dboMeTpHYHI XapaKTePUCTUKU JePeKTiB 3yOHHUX
pAAiB, 1X JIOKaJi3alito, NPOTSXKHICTb i CTyNiHb
BUpaxeHOCTi. CTaTUCTUYHY OOGpPOGKY OTpUMa-
HUX JaHUX 3/[iICHIOBAJIM IIJISIXOM OOUYMCJIeHHS
cepeaHix apuPMeTUIHUX BEJUYHH i BiJHOCHHUX
MOKa3HUKIB. Yci mpoueaypu, L0 MPOBOAUIUCS
B MeXaxX [AOCJiJKeHHs], BiAIoBifaJd e€TUYHUM
CTaHJapTaM eTHYHOI KOMicil Ta MOJIOXKeHHAM
['es1bCiHCBKOI AeK1apaliil.

Pe3yibTaTH AOCAiA)KEHDb

Y pamkax JociifkeHHsI 6yJ0 06CTEXeHO
212 oci6 mosiomoro Biky (15-29 pokiB).

3aJs1exKHO BiJ, BIKy BCi aLliEHTH 3 BUSBJIEHU-
MU AiepeKkTaMu OyJId PO3MO/iJieHi Ha TP TPyNu:

e 15-19 pokiB - 100 oci6;

e 20-24 poku - 50 oci6;

e 25-29 pokiB - 62 oco6w.

AHaJ1i3 pe3y/abTaTiB AOC/IAKEHHSA MiJTBEpP-
JKYE HasIBHICTb 3HA4YHOI KiJIBKOCTI MOJIOAUX
NaIiEHTIB, sIKi MOTPEOYITh CBOEYACHOTO OPTO-
neJUYHOro JjikyBaHHd. Lle 3yMOBJ/IIOE aKTyasib-
HiCTh MpoG6JIeMH 3aMillleHHS] MaJIMX BKJIIOYEHUX
nedeKTiB 3yOHUX PsAJIB i HEOOXiJHICTb BIPOBA-
JDKEHHS CyJYaCHUX METO/iB OpToNneJuYHOI peabi-
JiTanii [2,3,6].

BogHouac A1 BCiX rpyn XapaKTepHOIO 3aJ11-
IIA€ETHCSA BiKOBA 3a/I€XKHiCTh YaCTOTH BUHUKHEH-
HA IaHO1 IAaTOJIOTI], 110 MiATBEePAKY€E TEHEHIiI0



nporpecyBaHHs JeeKTiB 3yOHUX pALIB Y MOJIO-
JOMY Billi 32 yMOBH BiZICyTHOCTI CBOEYaCHOI'O Op-
TONEAUYHOIO JIIKyBaHHS.

[lix yac aHami3zy reHAEpPHOIro pO3NOALLY
BCTAaHOBJIEHO, 110 cepeJ Mali€HTIB i3 MaJuMHU
BKJIDUEHUMU JedeKTaMU 3yOHUX pALIB Jello
nepeBaXaji ocobu 4oJioBiyoi ctaTi. BogHouac
CTaTUCTUYHO AOCTOBIPHOI pi3HUL MIXK KiJbKic-
TIO YOJIOBIKIB 1 2)KIHOK He BUABJIEHO.

3 ypaxyBaHHAM OTPHUMaHHUX pe3y/bTaTiB
JOC/iZKeHHs 0CcOobJIMBY yBary 6yso npujijeHo
BUOOpPY MeTOAIB 3aMillleHHsl MaJIuX BKJIKYEHHUX
JNedekTiB 3yOHUX PsAJiB V MALiEHTIB MOJIOJIOTO
BiKy. Y nmonepe/iHi pOKM OCHOBHHUM CIOCO6GOM JIi-
KyBaHHS TakuX JedeKTiB O6YyJI0 BUTOTOBJIEHHS
KJIaCUYHUX MOCTOIOAIOHMX NpOTe3iB, 10 BUMa-
rajlo 3Ha4HOTro IpenapyBaHHA TBepAUX TKaHUH
onopHux 3y6iB (o0 40-70%) Ta Hepizko cynpo-
BOJPKyBaJI0CH IX JelnyJibIalii€ro.

Ha cborogHi opromesuyHa CTOMAaTOJIOTIA
NPOINOHYE IIMPOKHUU CIEKTP aJbTepHAaTUBHUX
MeTO/liB Bi/lHOBJIEHHS1 JledeKTiB 3yOHUX PAJiB,
1110 103BOJISIIOTh 36€perTH iHTaKTHICTb ONOPHUX
3y6iB Ta 3a6e3MeuyuTH ONTHUMaJbHI QYHKIio-
Ha/IbHI ¥ ecTeTU4Hi pe3yabTaTu [4,7].

Y Mexax npoBeJileHOro JOCJi[KeHHsI BUOIp
OpPTONEANYHOI KOHCTPYKUII 3AiMCHIOBABCA iHAU-
BiZiyasibHO 3 ypaxyBaHHSAM JioKasi3alii gedekTy,
Hioro npoTs:KHOCTI, POpMHU, CTaHY HABKOJIUILHIX
TKaHUH i 3araJIbHOr0 CTOMAaTOJIOTIYHOI O CTATyCy
nanieHTa. OniHka napameTpiB AedeKTiB NpoBo-
Jujacd Ha NiAcTaBi aHasli3y [ialHOCTUYHUX MO-
JeJen.

Y npoueci opToneiUYHOTO JIiIKyBaHHSA Nali-
€HTIB i3 MaJMMH BKJIIOYeHUMHU JedeKTaMu 3y0-
HUX PSAAIB OY/IM BUKOPHUCTaHI Taki MeToAu:

e JleHTaJibHA iMIJIaHTALlifl;

e 3aCTOCYBaHHSl a/ATre3MBHHUX MOCTOMNOAiO-

HUX KOHCTPYKLIM Ha BOJIOKOHHUX OCHO-
Bax;

e BUKOPUCTAHHSl aiT€3UBHUX MOCTOMNOAi0-
HUX NpOTe3iB Ha CYLIJIbHOJUTUX KapKa-
cax;

e TpaJUIiliHI MOCTOMO/i6HI MpOTE3U.

Posmnogisn nauieHTiB 3a BUaMu OpTONEeUY-
HOTO JIiIKyBaHHS 6YB TaKUM:
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- 50 ocobaMm npoBeieHO iMIJIaHTAall{1o;

- 40 manienTam 3adikcoBaHO KJIaCU4Hi MOC-
TONOAIOHI KOHCTPYKILii;

- 70 nauieHTaM BUIOTOBJIEHO aJre3uBHI
MOCTONO/AiIOHI NpoTe31 Ha BOJIOKOHHUX OCHOBAX;

- 52 nanjeHTam - aAre3uBHi KOHCTPYKII Ha
CYLLIJIBHOJIUTUX OCHOBAX.

Takuil posmnofin cBifYUTH Npo AudepeH-
niloBaHUM miaxiz 70 BUOOPY OPTONEAUYHOTO
JIKyBaHHSI Ta HeoOXifHicTb iHAUBIAyanizanii
[2,3,6].

3acTtocyBaHHsl iHJMBiAyasbHO miAiGpaHUx
OpTONeJUYHUX KOHCTPYKLINA [JO3BOJUJIO [0-
CATTU BiJJHOBJIEHHS I[iJliCHOCTI 3yOHUX pAJiB,
HopMaJiizanii KyBasibHOI YHKIII, MOKpalleH-
HA €CTeTUYHOr'0 BUIJIALY Ta MOBJIEHHS INalji€eH-
TiB. KpiM Toro, cBoeuacHe 3aMileHHs JedeKTiB
CHpUsiio NpoQiJaKTULi PO3BUTKY BTOPUHHUX
JleHToa/IbBeoIIpHUX JAedopmaniit i dyHKIio-
HaJ/IbHUX NOPYLIEeHb 3y60lle/IelIHOI CUCTEMHU.

OTpuMaHi pe3yJbTaTH MiATBEPAXKYIOTh, 1110
opTollefjU4YHe JIIKyBaHHA Ma/IUX BKJIYEHUX
JNlebekTiB 3yOHUX psJIiB ¥ MOJIOJUX OCi6 3asu-
LIA€TbCA HEeJO0CTaTHbO BUBYEHUM HAINPSAMOM Ta
notpebye NoJasbLIOT0 BJOCKOHAJIEHHS 3 ypa-
XYBaHHSIM CY4YaCHUX KJIHIYHUX peKOoMeHJauii
[1,4,5,7].

BucHOBKH

Maui BkJtoueHi JepeKTH 3yOHUX pAAiB Ma-
I0Tb BHCOKY IOIIMpPEHICThb cepes, 0Ccib M0JIOLOTO
BiKy Ta XapaKTepU3yITbCA YiTKOI BIKOBOIO 3a-
JiexkHicTio. 31 36i/blIeHHSIM TPUBAJOCTI icHY-
BaHHA JleQeKTiB 3pOCTae PU3UK PO3BUTKY BTO-
pUHHUX JedopMaliil 3y6ollesenHoi CUCTEMMU.
CBo€yacHe opToneJUyHe BTPYYaHHA 3 iIHAUBIAY-
aJIbHUM BUOOPOM KOHCTPYKLiH [03B0JIsIE edek-
THUBHO BiJIHOBUTH (QYHKIiOHa/IbHUK i Mopdo-
JIOTIYHUH cTaH 3yO6HUX psAiB. [lepcneKTUBHUM
HalNpsAMOM € NOJaJIbIINHI aHali3 Bijla/leHUX pe-
3yJIbTATIB 3aCTOCYBaHHS PI3HUX OPTONEJUYHUX
KOHCTPYKLiH y NaLliEHTIB MOJIOAO0TO BIKY.

KoHduikT iHTepeciB: aBTOpPU NOBigOMJISA-
I0Th PO BiICYTHICTb 6y/ib-IKOT0 KOHPJIKTY iH-
Tepecis.
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Abstract. Introduction. In the complex treatment of patients with diseases of the gastrointestinal tract
non-pharmacological methods of influence are widely used. More and more attention is being paid to herbal
medicines, as well as various phytocomplexes.

The aim. To investigate and analyze information sources of thematic focus, which included an analysis
of the development of gastrointestinal functional disorders and the role of phytotherapeutic correction in
treatment.

Materials and methods. A systematic information search and analysis of literature sources was carried out,
including publications over the past ten years in the databases PubMed, Scopus and Web of Science, Cochrane
Library, Embase, Clinical Trials.gov., UpToDate/DynaMed, Vernadsky National Library, professional Ukrainian
journals (according to the requirements of the Higher Attestation Commission, Ministry of Education and
Science). The selection of articles was carried out by keywords.

Results. The active substances that make up medicinal plants determine their medicinal properties.

Essential oils are part of plants such as peppermint (Mentha piperita), common oregano (Oreganum vulgare)
and common tansy (Tanacetum vulgare) have the following effects: bacteriostatic, antiseptic, antispasmodic,
choleretic, diuretic, immunostimulating, fungicidal. Flavonoids, contained in tansy (Tanacetum vulgare) and
hyssop (Hyssopus officinalis), are characterized by choleretic, spasmolytic, diuretic, cardioprotective, anti-
inflammatory, hypotensive and hypoazotemic activity. Tannins of hyssop (Hyssopus officinalis), tansy (Tanacetum
vulgare) and oregano (Oreganum vulgare) have antioxidant, anti-inflammatory, detoxifying, antiulcerogenic
properties, form a protective film on the mucous membrane of the biliary system. Inulin from Echinacea purpurea
exhibits bifidogenic activity and immune modulating properties, enhances glycolysis, regulates lipid metabolism.
Chlorogenic acid of Tanacetum vulgare is considered a growth regulator and a protective factor against some
microorganisms. Oxycinnamic acids of Echinacea purpurea have detoxifying and anti-inflammatory properties.
Ascorbic acid (vitamin C) is contained in most components of herbal teas to improve digestion (Echinacea
purpurea, Oreganumvulgare, Hyssopus officinalis) regulates redox processes in the body, carbohydrate metabolism,
blood clotting, normalizes capillary permeability, participates in tissue regeneration and the formation of steroid
hormones, in the synthesis of collagen and procollagen. The provitamin of retinol (vitamin A), carotene, is a com-
ponent of peppermint, has a protective effect on the mucous membranes and epithelial cells of the gastrointesti-
nal tract, is necessary for the production of mucus and protective immune factors. Peppermint (Mentha piperita
) is a source of essential trace elements, such as copper (Cu), molybdenum (Mo), chromium (Cr) and nickel (Ni).

Conclusions. The problem of functional dyspepsia is of great interest in pediatrics. It should be considered
appropriate to use herbal remedies in the complex treatment of functional dyspepsia, which have a mild effect
and cause a small number of side effects.

Key words: gastrointestinal functional disorders, phytotherapy, children

dapmako/I0riyHi acneKTH pOCJAUHHUX NpenapariB y JlikyBaHHI GyHKIIiOHA/IBHUX PO3/1aJiB LIJIYHKO-
BO-KHMIIKOBOTrO TPAKTY Ta iX poJib y NeAiaTpU4HIA NpaKTHIL
Topaenko O.M., Koccetl I'b.

Pe3siome. Bcmyn. Y KOMIIJIEKCHOMY JIIKYBaHHI XBOPUX i3 3aXBOPIOBAHHAMMU LIJIYHKOBO-KUIIKOBOTO TPAKTY
IIMPOKO BUKOPUCTOBYIOTbCS HeMeJMKaMeHTO3Hi MeTO/i1 BILIMBY. Bce Gi/blie yBary 3BepTaroThb Ha cebe odiu-
HaJIbHi JliKapcbKi 3aC06M POCJMHHOTO MOXO/KEHHS, a TaK0X pi3Hi GiTOKOMIIEKCH.
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Mema docaidxcenns. Jlocniautu Ta npoaHasisyBaTH iHpopManiiiHi JpKepesa TEMaTUYHOTO CIPSIMyBaHHS,
SIKi BKJIFOUQJIM aHaJli3 pO3BUTKY racTPOiHTECTUHAJIbHUX QYHKI[IOHAJIBbHUX PO3J1aJiB i poJsib piTOTEpaneBTUYHOI
KOpeKLil B JIIKyBaHHI.

Mamepiaau ma memodu. 3AiiCHEHO CUCTeMHUH iHGOopMalifHUHI MOUIYK Ta aHaJi3 JiTepaTypHUX JKe-
peJ1, BKJIIOYalo4uM my6Jiikanii 3a ocTaHHi JlecsaTh pokiB y 6a3ax manux PubMed, Scopus Ta Web of Science,
Cochrane Library, Embase, Clinical Trials. gov., UpToDate/DynaMed, HanjionasnbHa 6i6s1ioTeka iMm. BepHag-
cbKoro, paxoBi ykpaiHchKi xKypHasu (3a Bumoramu BAK, MOH). Big6upanHs craTeli 3/jiliCHIOBaJIOCS 3a KJIIO-
YOBUMH CJIOBAMHU.

Pezyabmamu docaidxiceHb. AKTUBHI peYOBUHH, L0 BXOJATb [0 CKJAJYy JIIKAPCbKUX POCJIUH, 3yMOBJIIO-
I0Th iX JiKyBasibHi BjaacTuBocTi. EQipHUM osisim, sIKi € y Takux pociuH, ik M'iTa nepuesa (Mentha piperita),
MaTepUHKa 3BU4yaiHa (Oreganum vulgare) Ta nuxMo 3BudaiiHe (Tanacetum vulgare), BracTuBi Taki epekTu:
6aKTepioCTaTUYHUM, aHTUCENTUYHUM, CNAa3MOJITUYHUH, KOBUOTIHHUH, CEYOTiHHUM, IMYHOCTHUMYJ/IOIOUUH,
oyurinuaHui. daBoHOIAY, 1110 BXOAATD [0 CKJAaAYy NMXKMa 3BU4aiiHoro (Tanacetum vulgare) Ta ricomy Jiikap-
cekoro (Hyssopus officinalis), xapaKTepHU3yIOTbhCsI }KOBUOTIHHOI0, CMa3MOJIITUYHO, CEYOTiHHOW, KapAionpo-
TEeKTOPHO0, IPOTHU3ANaJIbHOI0, FiMOTEH3UBHOIO Ta Till0a30TeMiYHOI aKTUBHICTIO. /lyOUIBHUM pedyoBUHAM
ricomy snikapcbkoro (Hyssopus officinalis), nixkma 3BuuaiiHoro (Tanacetum vulgare) Ta MaTEpUHKUA 3BUYalHOL
(Oreganum vulgare) npuTaMaHHi aHTUOKCUAAHTHI, IPOTHU3aNaJbHi, IeTOKCUKYIOYi, aHTHUYJIbLlepOreHHi BJac-
THUBOCTI, BOHU YTBOPIOIOTh 3aXMCHY IJIiBKY Ha CJM30Bill 060JI0OHIi »KOBYOBUBIJIHOI cucTeMU. IHy/IiH exiHaLel
nypnypoBoi (Echinacea purpurea) nposiysie 6idpioreHHy akKTUBHICTb Ta iMyHOMOAYJIOI0Yi BJIACTHUBOCTI, MO-
CWJIIOE IJIIKOJIi3, peryJstoe JiiniJJHUHA o0O6MiH. XsloporeHoBa KHC/I0Ta NWxMa 3BU4ariHoro (Tanacetum vulgare)
PO3I/ISAETHCS K PEryIsATOP POCTOBUX NMpoLeciB Ta 3axUCHUH GaKTop 100 JesKUX MikpoopraHiamis. Okcu-
KOPMYHI KUCJIOTH exiHalel MypnypoBoi BOJIOJIIOTh JJeTOKCUKYIOUMMHU Ta NPOTHU3aNaJlbHUMHU BJIACTUBOCTAMH.
Ackop6iHoBa kucsora (BiTamiH C) MicTUTbCS B GiJIbIIOCTI KOMIOHEHTIB TpaB'siHUX 4aiB JJis MOKpalleHHs
TpaBJsieHHs (Echinacea purpurea, Oreganum vulgare, Hyssopus officinalis), perynato€ oKMCHO-BiZJHOBHI Mpo1iecH B
opraHismi, ByryieBoJHMI 06MiH, 3SrOopTaHHS KPOBi, HOpMaJli3ye IPOHUKHICTb KamiisApiB, 6epe y4acTb y pereHe-
pauil TKaHMH Ta YTBOPEHHI CTepOIJHUX FTOPMOHIB, Y CHHTE3i KoJlareHy Ta IpoKoJiareHy. [IpoBiTaMiH peTUHOY
(BiTaMiH A), KAPOTHUH BXOJHUTb /10 CKJIa/ly epLieBoi M ITH, 31 lICHIOE 3aXMCHUH BIJIMB Ha CJIN30Bi 000JIOHKHU Ta
emniTesia/JbHI KJITUHU LIJYHKOBO-KUILIKOBOTO TPAKTY, € HEOOXiAHUM AJis MPOAYKIiI C/1M3y Ta 3aXUCHUX iMYH-
Hux ¢pakTopiB. M’'ata nepueBa (Mentha piperita) € mkepesiom eceHljialbHUX MiKpOeJEMEHTIB, TAKUX SIK MiJb
(Cu), moni6aen (Mo), xpom (Cr) Ta Hikesb (Ni).

BucHosku. [Ipo6aemMa GpyHKI[iOHANBbHOI AUCIIENCii BUKJIMKAE BEJUKY 3allikaBJieHicTb. CiliJi BBaXKaTH JOib-
HUM BHUKOPHUCTAaHHSI B KOMILJIEKCHOMY JIiIKyBaHHI QyHKI[iOHAJbHOI Jucrencii poCJMHHUX 3aco6iB, SIKi MalOThb
M’SIKY JIif0 Ta BUKJIMKAIOTh HEBEJIUKY KiIbKICTb MOGIYHUX e(EKTiB.

Knro4oBi cjioBa: racTpoinTecTUHANbHI QYHKIIIOHANIBHI po3Jsajy, diToTepanis, JiTH.

Introduction

In the complex treatment of patients with
diseases of the gastrointestinal tract, diet therapy,
physiotherapy, physical therapy, massage and
other non-pharmacological methods of influence

4. The optimal number of different types of
raw materials in a collection should not exceed
3-5.

5. The composition of the collection should
include 2-3 types of plant-based raw materials

are widely used. At the same time, more and
more attention is being paid to official herbal
medicines, as well as various phytocomplexes.
To increase the effectiveness of treatment with
phytotherapy methods, the following principles
must be observed [1,2]:

1. Treatment with herbal medicines should
be carried out only as prescribed and under the
supervision of a healthcare professional.

2. Herbal medicines are recommended to be
widely used during the period of reparation, as
well as at the outpatient and sanatorium stages
of rehabilitation.

3. For treatment, preference should be given
to herbal blends, rather than individual species of
plant-based raw materials.

with the same main effect, but with different
concomitant ones.

6. It is recommended to have several collec-
tions of different plants with a single-directional
effect, which, to prevent addiction, should be
alternated for 2-3 months for 10-15 days each.

7. When using only one collection, after 1
month it is necessary to take a break for 10-15
days.

8. In the absence of a positive effect from the
collection after 2 weeks, it should be replaced
with another.

The correct dosage of raw materials and
herbal preparations plays an important role [3].

Of the herbal medicines, combined
preparations containing a large number of active



substances with different points of application
are recommended for use.

In recent years, the possibilities of using
herbal medicines for therapeutic and prophylactic
purposes, which are specially designed for use
in infants and young children, have significantly
expanded.

The aim

To investigate and analyze information
sources of thematic focus, which included an
analysis of the development of gastrointestinal
functional disorders and the role of phyto-
therapeutic correction in treatment.

Materials and methods

A systematic information search and analysis
of literature sources was carried out, including
publications over the past ten years in the databases
PubMed, Scopus and Web of Science, Cochrane
Library, Embase, Clinical Trials.gov, UpToDate/
DynaMed, Vernadsky National Library, professional
Ukrainian journals (according to the requirements
of the Higher Attestation Commission, Ministry of
Education and Science). The selection of articles
was carried out by keywords.

Results

The active substances that make up medicinal
plants determine their medicinal properties.
Essential oils are partofplantssuch as peppermint
(Mentha piperita), common oregano (Oreganum
vulgare) and common tansy (Tanacetum vulgare).
Essential oils are multicomponent mixtures of
volatile oily organic substances belonging to the
class of terpenoids. They are called essential for
their volatility and characteristic odor, and oils
for their oily consistency. The role of oils in plant
life and the reasons for their formation are still
subject to study. It is assumed that they serve to
protect plants from diseases and pests, and their
aroma attracts insects and thereby promotes
pollination of flowers [4].

The biological effects of essential oils are
extremely diverse. In general, they have the
following effects: bacteriostatic, antiseptic,
antispasmodic, choleretic, diuretic, immuno-
stimulating, fungicidal. Essential oils are able to
improve the functioning of the gastrointestinal
tract and improve appetite due to the presence of
aromatic bitterness in them. Under the influence
of bitterness, the secretion of saliva, gastric juice,
bile, pancreatic secretion increases, the activity
of enzymes rises and thereby the entire process
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of food digestion improves. As a result, the
feeling of fullness, bloating decreases, and bowel
movements improve [4].

Peppermint essential oil belongs to mono-
cyclic monoterpenoids, the oxygen derivatives
of which are menthol alcohol (41-64%), ketones,
menthone (9-25%), and carvone.

Peppermint essential oil has the ability
to stimulate digestion by increasing intestinal
peristalsis, gastrointestinal motility, and secretion
of digestive glands, thereby contributing to
faster digestion of food and emptying of the
stomach and intestines. Menthol, when applied
to the mucous membrane of the digestive tract,
stimulates cold receptors and causes a feeling of
cold: the superficial blood vessels narrow, and
the vessels of the internal organs dilate, while a
local anesthetic effect on the digestive organs is
observed [5,6].

The composition of Oreganum vulgare
essential oil includes: anethole, thymol, and
corvacrol [6]. These are natural substances,
aromatic compounds that, according to
biosynthetic characteristics,belongtoisoprenoids,
despite their phenolic structure.

The composition of Tanacetum vulgare
essential oil includes bicyclic monoterpenoids:
a- and B-thujone, borneol, thujol, pinene, and
l-camphor [7,8].

Thujone relaxes the muscles of roundworms
and pinworms, helping them to be eliminated
from the body. In addition, the essential oil of
Tanacetum vulgare has an antibacterial effect.

Flavonoids, contained in tansy (Tanacetum
vulgare) and hyssop (Hyssopus officinalis), are
biologically active substances of a phenolic
nature, the molecule of which consists of two
phenolic residues connected by a propane link,
which can be closed into an oxygen heterocycle.
They got their name from the Latin word
"flavus" (yellow), because the first flavonoids
isolated from plants had a yellow color. In their
pure form, flavonoids are yellow, red, blue or
colorless crystalline substances. Depending on
the structure and degree of oxidation, they are
divided into flavonols, flavones, flavonones,
catechins, anthocyanins, etc. In plants, flavonoids
are represented by glycosides (the most famous is
rutin), and are also found in the form of aglycones
(quercetin - at least 2,5% in common tansy) [7,8].

Flavonoids of Hyssopus officinalis are repre-
sented by compounds as diosmin, hyssopin and
hesperidin. Flavonoids have a wide spectrum of
biological action. By changing the activity of many
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enzymes (transport ATPases, phosphodiesterases,
cyclic nucleotides, protein kinases, phospholipases,
etc.), plant flavonoids affect immunological,
secretory, excretory, contractile and motor
processes, they are characterized by choleretic,
spasmolytic, diuretic, cardioprotective, anti-inflam-
matory, hypotensive and hypoazotemic activity,
stimulate protein synthesis with accelerated
regeneration of damaged tissues, have a membrane-
stabilizing effect (contribute to the stabilization and
normalization of membrane functions in general
and, in particular, of hepatocytes) [9].

Flavonoids participate in redox processes,
perform antioxidant functions (prevent the
occurrence of bioreactive oxygen species and
neutralize them by peroxidation of lipids and
the formation of chelate complexes with metals).
The P-vitamin activity is the most studied effect
of flavonoids, the mechanism of action lies in
reduction of hyaluronidase level by compounds with
P-vitamin action, prevention of oxidation of ascorbic
acid and adrenaline, which increase the strength
of blood vessels and capillaries. It is believed that
the use of plant flavonoid preparations is a factor
in the prevention of diseases of the stomach, liver,
and cardiovascular system. Plant flavonoids are
well absorbed in the digestive tract, the maximum
concentration in the blood is determined within
30-60 minutes. They are distributed in the body
unevenly: they accumulate in large quantities in the
liver and kidneys. Metabolism is carried out in the
liver, excreted from the body mainly with bile, to a
lesser extent with urine [10,11].

Tannins - are found in plants such as hyssop
(Hyssopus officinalis), tansy (Tanacetum vulgare)
and oregano (Oreganum vulgare), are plant
polyphenolic compounds that have the ability to
interact with collagen to form structures that are
resistant to the process of decay.

Tannins have antioxidant, anti-inflammatory,
detoxifying, antiulcerogenic properties. They
form a protective film on the mucous membrane
of the biliary system, relieving symptoms of
inflammation [10,11,12,13].

Polysaccharides are polymeric carbohydrates
built from monosaccharides linked by glycosidic
bonds, forming linear or branched chains.
Inulin from Echinacea purpurea belongs to
homopolysaccharides (built from residues of one
monosaccharide-D-fructose).Itexhibitsbifidogenic
activity and immune modulating properties,
enhances glycolysis, regulates lipid metabolism and
is used in therapeutic and prophylactic nutrition to
normalize carbohydrate metabolism [14].

Inulin, entering the gastrointestinal tract,
is split by hydrochloric acid and enzymes into
fructose molecules and fructose chains, which
penetrate into the blood vessels. The part of
inulin that remains unsplit is quickly excreted,
having previously bound such substances as
heavy metals, radionuclides, cholesterol crystals,
and various toxic compounds. In addition, inulin
is able to stimulate the contractile ability of the
intestinal wall [15,16,17]. Natural fructose, which
inulin consists of, is able to participate in the same
metabolic processes as glucose and fully replace
it in situations where glucose is not absorbed by
cells. Phenolcarboxylic acids and their derivatives
- echinacoside (glucoside of 2,3-O-dicaffeoyl
tartaric acid), chicory (2,33-0-dicaffeoyl tartaric
acid) and chlorogenic acids - have antimicrobial
and immune modulating effects.

Common tansy (Tanacetum vulgare) contains
chlorogenic acid, which also belongs to phenolic
compounds, it is an intermediate in the synthesis
of lignin from amino acids. Chlorogenic acid is
considered a growth regulator and a protective
factor against some microorganisms. Oxycinnamic
acids - contained in Echinacea purpurea, have
detoxifying and anti-inflammatory properties [18].

Phytosterols are sterols isolated from the
unsaponifiable part of plant lipids (animal sterols
include cholesterol). Echinacea purpurea is rich
in phytosterols. They are found in plants both in
free form and in combination with carbohydrates,
fatty acids, and are optically active crystalline
substances. Organic acids of common tansy
enhance the secretion of bile and pancreatic
juice, saliva, participate in metabolism, and
maintain acid-base balance; have the ability to
restore normal intestinal microflora, prevent the
development of fermentation processes [19].

Vitamins  are  low-molecular  organic
compounds of various chemical structures,
necessary in small quantities for normal metabo-
lism and vital activity of living organisms. Ascorbic
acid (vitamin C) is contained in most components
of herbal teas to improve digestion (Echinacea
purpurea, Oreganum vulgare, Hyssopus officinalis)
- is a crystalline substance, well soluble in water
and alcohol and insoluble in organic solvents, is an
unstable compound that is easily oxidized. Plants
contain only the physiologically active cis-isomer
of ascorbic acid. It regulates redox processes in
the body, carbohydrate metabolism, blood clotting,
normalizes capillary permeability, participates
in tissue regeneration and the formation of
steroid hormones, in the synthesis of collagen



and procollagen. Ascorbic acid is a catalyst for
the transfer of hydrogen ions and activates the
activity of a significant number of enzymes. It is
used as a general strengthening, anti-inflammatory,
antioxidant, and antiulcer agent [20].

The provitamin of retinol (vitamin A), caro-
tene, is a component of peppermint. Carotene is a
tetraterpene (C40H64) in its structure and occurs
in the form of three isomers: a-, (-, y-carotene,
among which the -isomer is the most common.
In plants, it is found together with chlorophyll in
the form of water-soluble protein complexes or
in droplets of fatty oil. In the human body, under
the action of enzymes, 3-carotene breaks down to
form two molecules of vitamin A. [21]. Carotene
has a protective effect on the mucous membranes
and epithelial cells of the gastrointestinal tract, is
necessary for the production of mucus and pro-
tective immune factors.

Peppermint (Mentha piperita ) is a source of
the following essential (essential for life) trace el-
ements [22]:

1. copper (Cu) - is a component of many en-
zymes, coenzymes, hormones, respiratory pig-
ments, participates in the process of tissue res-
piration, anabolic processes, synthesis of hemo-
globin and other iron porphyrins, skin pigments.
In addition, copper participates in the body’s an-
tioxidant defense system as a cofactor of the en-
zyme superoxide dismutase by neutralizing free
oxygen radicals.

2. molybdenum (Mo) - is a component of en-
zymes that play a role in urea metabolism, retains
fluoride in the body and prevents caries.

3. chromium (Cr) - regulates blood sugar lev-
els, participates in the regulation of lipid synthe-
sis and carbohydrate metabolism, in the function-
ing of blood vessels and the regulation of heart
muscle function, promotes the integrity of nucleic
acid molecules and the removal of toxins, heavy
metals, radionuclides from the body.
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4. nickel (Ni) - participates in redox process-
es, respiration, and hematopoiesis.

Conclusions

Thus, after reviewing the scientific literature,
it can be stated that functional diseases of the di-
gestive system occupy a significant place in the
structure of childhood morbidity and are most
often found in young children. This is facilitated
by age-related anatomical and physiological fea-
tures of the digestive tract, immaturity of regula-
tory systems and high metabolic stress.

The problem of functional dyspepsia is of
great interest, which is associated with the sig-
nificant prevalence of dyspeptic disorders among
young children, the presence of unspecified
questions regarding the etiology and pathogen-
esis of the disease, as well as the complexity and
ambiguity of approaches to their diagnosis and
treatment, which require further study. Given
the functional nature of the disease, it should be
considered appropriate to use herbal remedies in
the complex treatment of functional dyspepsia,
which have a mild effect and cause a small num-
ber of side effects. The phytotherapeutic method
of treatment is physiological, structural, well-bal-
anced, systematic, has low toxicity and minimal
side effects. The variety of biologically active sub-
stances that are part of plants determines their
optimal effect on various organs and systems of
the body, mobilization of defenses, regulation of
physiological functions [23]. The expediency of
the phytotherapeutic method of treatment in chil-
dren is confirmed by a number of circumstances:
problems of prevention and treatment of aller-
gic diseases, the possibility of widespread use of
phytotherapy for the prevention of exacerbations
of chronic diseases, great prospects for the study
and use of medicinal plants in the clinic [24].
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IBH3 «Yaczopodcbkull HayioHabHUT YHigepcumemy, pakyabmem 300pos’s ma (pisu4Ho20 GUX0B8AHHS],
kaghedpa Hayk npo 300po8’si;

2 J1Y «3akapnamcokuli 061acHUll yeHmp KOHmMpo.1 ma npo@iiakmuku xeopo6 MiHicmepcmea 0xopoHu
300po6’s Ykpaitux, M. Yaczopod

Pe3wome. Bcmyn. Kip 3aiu1aeTbcst aKTyaJIbHOIO [TP06J1eMOI0 IPOMAZICbKOT0 3/J0POB’si, 0CO6JIMBO B yMOBax
He/I0CTaTHbOI'0 OXOTJIEHHS IJIAaHOBOIO BaKIjMHaIli€o Ta ¢opMyBaHHS HEIMYHHOTO MPOLIAPKY cepeJ AUTIIO0r0
HaceJIeHHS.

Mema docaidscenHs. llpoaHanisyBaTH BIJIMB BaKLMHAJBHOTO CTATyCy Ha KJIIHIYHUN nepe6ir i po3BUTOK
YCKJIaZJHEeHb KOPY Ha OCHOBI eliJieMioJIOTIYHOr0 aHa i3y BUNa/IKiB 3aXBOPIOBAHHA cepeJ AiTel 3akapnaTcbKol
ob6JiacTi.

Mamepiaau ma memodu. [IpoBe/ieHO peTPOCIEKTUBHUH aHasli3 367 BeprudiKoBaHUX BUNAJKiB KOpY cepef
JiTel BikoM 210 17 pokiB BKJIIOYHO. BUKOpHUCTaHO METOAM: €Ni/IeMiOJIOTIYHUH, KJIiHIKO-aHAMHECTUYHU I, ONTUCO-
BoI cTaTUCTUKU. OLliHIOBa/IMCA BIKOBI XapaKTepUCTHUKH, BAaKLMHAJIbHUH CTATYC, KJAIHIYHI IPOSBY, YCK/IAJHEHHS,
piBeHb rocmitasnizauii Ta mxepesa iHdexuii.

Pe3ynemamu docaidxcerHs. 3aXBOPOBaHICTh Ha Kip y 2024-2025 pokax 6yJia nepeBakHO 30CepeKeHa ce-
pen AiTelt paHHBOTO Ta JOMIKIILHOTO BiKY, 10 CBi[TYUTh MPO 3Mill[eHHS eNiZleMiYHOT0 Mpo1ecy B 6iK MOJIOIINX
BiKOBHUX KaTeropiid. BctranossieHo, 1m0 92,4 % BUMaJKiB 3aXBOPIOBAHHS NPUIMAJAaU Ha AiTel 6e3 3aBepIIEeHOr0
Kypcy BakuuHarii. KiuiHidHUN mepebir kKopy MaB KJIaCHYHUM XapaKTep, NpOTe y HellelJIeHUX JAiTed JacTime
peecTpyBaJIMCsl BUpaXKeHi CUCTeMHI Ta pecnipaTopHi cMMNTOMU. YCKJIalHEHHS Kopy 6y/iu BusBjeHi y 20,2 %
XBOPUX, HAW4YacTilIMM 3 AKuX Oysia nHeBMOHis (13,9 %). PiBenp rocmitanisanii 6yB HaZi3BU4YaliHO BUCOKHUM i
cTtaHoBUB 91,8 %, npu 0bOMY AOCTOBIPHO 3aJIeKaB BiJi BAKLUHAJIbHOIO CTATYCY.

BucHoeku. OTpuMaHi pe3y/nbTaTH MiJTBEP/KYIOTh 3HAYeHHS BaKLMHaLl y 3HMKEHHI TSXKKOCTi nepebiry
KOpY Ta OTPeb6H y CTallioHapHOMY JIiKyBaHHI. 3a6e3nedyeHHs] TOBHOTO BAKI[MHAJbHOI'0 3aXUCTY AiTeH Ta peaJi-
3allist aKTUBHUX CTpaTerii iMyHonpoQiakTUKHY € KJIOYOBHMH YMOBaMHU PodislaKTHUKH cliasaxiB Kopy.

Kiro4oBi ci10Ba: Kip, JiTH, BaKIMHAaLifl, BAKIIMHAJIbHUU CTATYC, YCKJIaAHEHHS, FOCIiTaNi3alis, rpoMa/iCbKe
3/10pOB’s.

Clinical and epidemiological features of measles course in children depending on vaccination status
(a case study of the Zakarpattia region)
Ivanyna .M., Brych V.V.

Abstract. Introduction. Measles remains a major public health concern, particularly given insufficient rou-
tine vaccination coverage and the formation of a non-immune cohort among the pediatric population

The aim of the study. To analyze the impact of vaccination status on the clinical course and development of
measles complications based on an epidemiological analysis of pediatric cases in the Zakarpattia region.

Materials and methods. A retrospective analysis of 367 laboratory-confirmed measles cases among children
aged up to 17 years was conducted. The following methods were used: epidemiological, clinical-anamnestic, and
descriptive statistical analysis. Age characteristics, vaccination status, clinical manifestations, complications, hos-
pitalization rates, and sources of infection were assessed.

Results of the study. Measles incidence in 2024-2025 was predominantly concentrated among infants and
preschool-aged children, indicating a shift of the epidemic process toward younger age groups. It was found
that 92.4 % of measles cases occurred in children without a completed vaccination course. Although the clinical
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course of measles was generally typical, unvaccinated children more frequently exhibited pronounced systemic
and respiratory symptoms. Measles-related complications were identified in 20.2 % of patients, with pneumonia
being the most common (13.9 %). The hospitalization rate was extremely high (91.8 %) and was significantly

associated with vaccination status.

Conclusions. The obtained results confirm the importance of vaccination in reducing the severity of measles
and the need for inpatient care. Ensuring complete vaccination coverage among children and implementing ac-
tive immunization strategies are key measures for preventing measles outbreaks.

Key words: measles, children, vaccination, vaccination status, complications, hospitalization, public health.

Bctyn

EnigeMiosioris Kopy CyTTEBO Bapiloe B pis-
HUX perioHax CBiTy Ta 6e3mocepe/HbO 3aJeKUTh
Bi/i piBHA OXOIVIEHHS IMyHI3alli€lo, OCKIJIBKUA [0
BIIPOBA/PKEHHS MACOBUX IPOrpaM BaKLMHaLil Kip
COPUYUHSAB 6JIM3bKO 2,6 MinbiOHA cMepTelt [1].
[Tonpu 3HauHi ryI06a/NbHI 3yCU/IA IOAO €pajiu-
Kanil kopy, y 6araTbox KpaiHax BiJI3HAYA€TbCS
36epekeHHs1 ab0 3pOCTAaHHSI 3aXBOPIOBAHOCTI: Y
2024 poui a0 BcecBiTHbOI opranisariii 0xopoHu
3a0poB’st (BOO3) 6ysio moBigomsieHo mpo 395 521
niTBep/PKEHUI BUINAa/IOK, 2 CTAHOM Ha BepeceHb
2025 poky - 3apeectpoBaHo 164 582 Bunaaku [2].

B VkpaiHi pusuk cnajaxiB Kopy € 3HA4HO
NiIBUILLEHUM Yepe3 HU3bKUI piBeHb O0XOMJIEeHHA
BaKIIMHAIIIE€I0 Ta BOEHHI i, 1[0 BUKJIUKAE HEOO-
XIHICTP TEpMIHOBUX 3aXOAIB /[JI1 YCYHEHHS
NporajuH B iMyHi3alii, TOKpalleHHs COPUUHAT-
TS BaKI[MHAIil HaceJleHHSM, aKTUBi3allii 06MiHy
iHpopMalliero, miABUINEHHS TpoMaJiCbKoi 006i-
3HAHOCTI Ta PO3BUTKY ePEKTUBHUX CTpaTerii
rpoOMajiCbKOTO 3/I0pOB’sl, 3aBASKU SIKUM MOKHa
3MEHLIUTH pPU3UK BUHUKHEHHA eMNifieMiuHux
cnasaxiB kopy [3].

3a ganumu BOO3, g1a 3amob6iraHHg BeJu-
KHM CHajlaxaM piBeHb OXOIIJIEHHS HaceJIeHHs
JBOMa J103aMH BaKLMHU IIPOTHU KOPY MA€ CTAHO-
BUTH He MeHIle 95 % [4]. Y 2021 poui 3aBAsKu
aKTUBHHUM 3ax0/laM CUCTEMH OXOPOHHU 3J0POB’sl
YKpaiHu BAasocd [OCATHYTH OXOILJIEHHS BakK-
uuHauiero a0 piBHa 88 %, ogHak y 2022 poui
BHACJIiOK BiWHU BiH 3HM3UBCA A0 74 % [3,5].
CyuyacHi peasnii rpomMajicbKoro 3/10poB’st B Ykpa-
iHI IeMOHCTPYIOTh BUKJ/IMKH, 1110 3aBaXKaOTh J10-
CATHEHHIO LIJIbOBUX MOKAa3HUKIB iMyHi3aLil: Bij,
AHTHUBAKLMHAJbHUX HACTPOIB [0 OG'EKTUBHUX
nepeuko/i, CIpUIMHEHUX BOEHHUMHU [JiIMH Ta
MaCOBOI0 BHYTPILIHBOI Mirpalji€lo HaceJeHHs.

Baxx/inBo, 10 Kip € HE6e3NeYHUM He JIMILEe
yepe3 roCTpUH Mepebir, a ¥ Yyepe3 MOMKJIUBICTh
PO3BUTKY CepHO3HUX YCKJaJHEHb, CepeJ, AKUX
HalyacTille peecTpyrTbCA MHEBMOHII Ta ypa-
JKeHHSI LIeHTPaJIbHOI HepBOBOI CUCTEMU. PU3UK
TSPKKOTO TIepebiry Ta ycK/aJJHEHb 3pOCTAE Y He-
BaKIMHOBAHUX OCi0 i JJOpOC/IUX, sIKi HEe MalThb
cbopmoBaHoTrO iMyHITETY.

HaykoBuil iHTepec CTAaHOBUTb He JIMIIE
KiJIbKICHUU OKa3HUK 3aXBOPIOBAHOCTI, a U sIKic-
Ha XapaKTepUCTUKa nepebiry iHdeknil. Pesysib-
TaTH KJIHIYHUX JOCJII[PKEHb y Pi3HUX perioHax
CBiflYaTh, L0 NepeBa)KHA OGiJbIIICTh BUNAAKIB
KOpy cepeJ, OUTA4YO0TO i AOpPOCJOro HaceJeHHS
NpPUIAJIa€ HA HEBAKIMHOBAHUX OCi0, [ AKUX
XapakTepHi OiblI TSKKUK mepebir 3axBopro-
BaHH$, BULA 4YaCTOTa yCKJAaJHEHb I MiBULeHa
noTpeba B rocmitaJsisalii HopiBHSIHO 3 BaKI[UHO-
BaHUMHU JiTbMH [6-9]. EqUHUM HaAiWHUM i Ha-
YKOBO J0BeJeHUM MEeTOJ0M NpOdiIaKTHKU 3a-
JIMIIAETHCS BaKUMHALifl. AKTyaJIbHICTb AAaHOTO
JIOCJIiIPDKeHHS1 3yMOBJIEHa HEOOXiIHICTIO MOTJIH-
6s1eHOr0 aHaJi3y BIVIMBY BaKIMHAaIil Ha nepe6ir
Ta HACJIIIKU KOpPY B Cy4YaCHUX yMOBax.

MeTa gocaigKeHHs

[IpoananisyBaTd BIJIUB BaKLUHaJbHOTO
CTaTycy Ha mnepebir Ta pPO3BUTOK yCKJIaJHEHb
KOpY Ha OCHOBI elifieMio/IoriYyHoro aHaslisy 3a-
peECTpOBaHUX BUNIA/IKIB cepef AiTel 3akapnar-
cbkoi o6sacti y 2024-2025 pokax, a TAaKOX BHU-
3HAUYMTH 3HAYeHHs BaKIMHALl A/ nmpodintak-
THUKH TSKKUX GOPM 3aXBOPIOBAHHS.

Marepiaiu Ta MeTOAH

Po6oTra 6a3yeTbcsi Ha pETPOCHEKTUBHO-
My aHaJi3i JaHUX PO 3aXBOPIOBAHICTb Ha Kip
y 3akapnarcbkii o6saacti y 2024 i 2025 poxkax.
06’exTOM mocaimkeHHs cTanu 367 BeprudikoBa-
HUX BUIA/IKiB 3aXBOPIOBAHHS KOPY cepen AiTel
(mo 17 pokiB BKJIIOYHO) 3 BPaxyBaHHSM TaKHX
XapaKTEePUCTHUK: BiKOBUX KaTeropi (o 1 poky,
1-5 pokiB, 6-17 pokiB); HIeMIOBaIbHOTO CTATY-
cy (0, 1 a6o 2 mos3u Bakuuuu KIIK); kaiHivHUX
nposiBiB (BUCHI, JIMXOMAHKA, HEXHUTh, KalleJb,
KOH'IOHKTHBIT, JiMdaaeHonaTisa); ycK/JaJHEHb
(mHeBMOHIf1, eHuedaniT, Alapes, iHwi); JKepena
inpexuii. OcHOBHUMHU MDxepesaMu iH$opmanii
CJIYTYBaJIU: KAPTH €NiAeMi0JI0TIYHOTO PO3CaiAy-
BaHHS BOTHHUILA iHQEKIiHHOro 3axBOPIHOBAHHS
(dopma Ne 357/0); pani npo npodisakTU4HI Ie-
mieHHs (popma Ne 063/0); craTUCTUYHI 3BiTH
npo iHpekniiiHy 3axBoproBaHicTh (popma Nel).
Y po6oTi 6y/10 BUKOPUCTAHO TaKi MEeTO/JU: elli-
JeMioJIoTiYHHUM MeToJl; KJiHiKo-aHaMHeCTH4-



HUM MeToJ, (BHBYEHHsI BaKLUHAJbHOIO aHaM-
He3y XBOpUX i KJiHIYHUX MPOSABIB (JIMXOMaHKa,
BUCHII, KalleJb TOLLO0); ONHUCOBOI CTAaTUCTUKH.
Jns geTanbHOro aHasily BIJIMBY iMyHomnpodi-
JIAKTUKU Ha Mepebir XBOpoO6H BCi NalieHTH 6YIU
pos3mnoAijieHi Ha TPU TPYyNU 3aJIe}KHO BiJ, BakK-
[JMHAJbHOI'O CTATyCy (3TifHO 3 AaHUMU PopM
Ne 063/0).
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Pe3ysibTaTH J0CHIAXKEHDb

Anaui3 enifiemiosioriysol cutyauii y 3akap-
naTcbKii o6sacti 3a nepion 2024-2025 pp. cBij-
YUTh NpPO 36epekeHHS BHUCOKOI IHTEHCUBHOCTI
enifieMiyHOro MpoLecy KOpy cepen AiTeu. 3ara-
JIoM 6yJ10 NpoaHasizoBaHo 367 BUMNAJIKiB 3aXBO-
proBaHH4, 3 akux 203 (55,3 %) 3apeecTpoBaHO y
2024 pouita 164 (44,7 %) -y 2025 poui (Tab6.1. 1).

Tabauys 1
Po3noais BunaakiB Kopy 3a Bikopumu rpynamu (0-17 pokiB), 2024-2025 pp.
Poku Bcboro
BikoBa rpyna, pokiB
2024 2025 a6c. %
Jlo 1 poky 22 31 53 14,4 %
1-4 poku 89 98 187 50,9 %
5-9 pokiB 50 28 78 21,2%
10-14 pokiB 28 6 34 9,3 %
15-17 pokiB 14 1 15 4,1 %
Paszom 203 164 367 100 %

Y 2024-2025 poxax emigeMiyHUH mporec
KOpy B 3aKapnaTchbKii 06/1acTi 6YB 4iTKO CKOH-
LeHTPOBaHUU cepej [iTell paHHbOrO Ta [0-
wKisbHOrO BiKy. Haib6inbury 4yacTky BUMaAKiB
CTaHOBUWJIM AiTH BikoM 1-4 poxku (50,9 %) Ta g0 1
poky (14,4 %), sixi pazom chopmyBasiu 65 % ycix
3axBopioBaHb. ¥ 2025 pori Big3Hadasocs 3mi-
IleHH sl 3aXBOPIOBAHOCTI y 6iK MOJIOAIINX BIKOBUX
Ipyn Ha TJIi pi3KOro 3MEHLIEHHA KIJIbKOCTI BU-
nazakiB cepen aiteid 10-17 pokiB, 110 3yMOBUJIO
CTAaTUCTUYHO 3HA4ylly 3MiHY BIKOBOI CTPYKTYpPHU

(p<0,001). Taka guHaMika BifoOpaka€ HAKOMHU-
YeHHs] HeIMyHHOTO NpOIIapKy cepen AiTeH, AKi
1je He OTPUMaJIM IIOBHOTO KypCy IJIAaHOBOI BaK-
LMHaLl, Ta NiJKpeC/JI0€ KPUTUYHY POJIb CBOEYAC-
HOI iMyHOTIPOQINMaKTUKY Y MePILi POKH KUTTS.

Js1s1 HaoyHOrO BiZO6paAKEHHS BIKOBUX 0CO-
6/IMBOCTEN emiZieMiYHOr0 MpoLecy KOopy Ta Io-
PIBHAAHHA CTPYKTYpH 3axBoproBaHoCTi y 2024 i
2025 pokax nmpoBeqeHo rpadiyHy Bidyasizamito
po3mnoAisy BUllaKiB 32 OKpEMHUMHM BIKOBUMHM Ka-
Teropismu (puc. 1).
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Puc. 1. Po3nodin sunadkie kopy ceped dimell eikom 0-17 pokis y 3akapnamcukiil o6aacmi e 2024-2025 pp.

Jiarpama [03BOJIS€E [eTaJbHO INPOJEMOH-
CTPYBaTH 3MiHU iIHTEHCUBHOCTI 3aXBOPIOBAHOCTI
332 KOXKHUM POKOM XKUTTH JUTUHH, L0 JAE 3MO-
Iy YiTKO IPOCTEXUTH 3MillleHHA enifeMidyHoro
npo1ecy B 6iK MOJIOJUIMX BiKOBUX TPYII.

Anani3 enieMiyHOrO Mpolecy nokasas, 110
248 Bunajkis (67,6 %) 6yau MicueBUMH, TOOTO
3apakeHHs Bifi0yJsi0csl BcepeAuHI rpoMajyd 4u
3aksany, Toai Ak y 119 Bunagkax (32,4 %) mxe-
pesio indekuii 3anumasnocs HeBigomMmum. OpHiED
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3 KJIIDUOBHUX 0COGJIMBOCTEN LOC/IKyBaHOIO I1e-
pioZly € BUCOKa YacTKa rpyNoBUX OCepeiKiB: 3Ha-
YHa KiJbKIiCTh BUNAJKIiB Oy/sa 6e3nocepesiHbO
NOB’sI3aHa 3i cllajiaxaMy, fIKi nepeBaKHO BUHU-
KaJIi B OpraHi30BaHUX KOJIEKTUBAX, 1110 CBiAYUTH
PO iIHTEHCUBHY BHYTPIIIHIO QUPKYJIALIIO Bipy-
CYy KOpy cepeJi AUTSYO0ro HaceJIeHHs.

Posnogin xBopux fiTell 3a BaKLUHAJIbHHUM
CTaTyCOM BUSIBUB, 1110 Gijibllle MOJIOBUHU 3 HUX —
204 ocobu (55,6 %) — He MaJIu KOZLHOTO 1leMJIeH-
Hea KIIK. YactkoBo menseHi (1 go3a) - 135 oci6
(36,8 %), noBHicTIO LienJeHi (2 fo3u) — auuie 28
ocib6 (7,6 %). TakuMm yuHoM, 92,4 % ycix BUMaIKIiB

3aXBOPIOBAHHA NPUNAJAE HA JAiTeH, AKi He MaloTh
3aBepllieHoro Kypcy iMmyHisauii. Oco6.J1MBo BpasJiu-
BOIO TPYIIOI0 3aJIMIIAIOTHCA AiTH BikoM 1-5 pokiB
(102 Bumajaku 6e3 »KOAHOI [103U), L0 MiAKPECIOE
HeOoOXiHICTb CcyBOporo [AOTpUMaHHS TepMiHiB
NepBUHHOI BakuuHalil. OTpuMaHi AaHi nigTBep-
JOKYIOTB, 1110 HeZIOCTATHIM piBeHb KOJIEKTUBHOTO
iMyHITeTy B 3aKJiaZjlax OCBITH Ta I'poMaZiaX € KpHu-
TUYHUM PaKTOPOM ILBUAKOTO OLIUPEHHS KOPY.
KiiniuyHU#M nepebir kopy MaB KJIaCUYHUH
XapakTep y 6L/IbLIOCTI XBOPUX, IPOTE iHTEHCUB-
HICTb CUMIITOMIB 3aJiexaJia BiJ IMyHHOI'O CTaTy-
cy (TabJ. 2).
Tabauys 2

KiiHiyHa XapaKTepuCcTUKA XBOPHX Ha Kip 3a/Ie’KHO Bi/J BAKIIMHAJILHOTO cTaTycy (n=367)

KniniyHi cuMmnromun ;:;2% 0 A‘Ez:;:)(:;l HH 1 AO(B::;asKSL;“HH 2 AOB(I:I:; g)umm
JIuxomaHKa 361 (98,4 %) 200 (98,0 %) 135 (100 %) 26 (92,8 %)
Hexutb 322 (87,7 %) 177 (86,8 %) 120 (88,9 %) 25 (89,3 %)
Kamenb 268 (73,0 %) 168 (82,4 %) 78 (57,8 %) 22 (78,5 %)

KoH'I0OHKTHUBIT

204 (55,6 %)

113 (55,4 %)

79 (58,5 %)

12 (42,9 %)

JlimpaaeHonatis

4(1,1%)

42,0 %)

0 (0,0 %)

0 (0,0 %)

AHaJ1i3 KJIiHIYHOI CUMITOMAaTUKU KOpy ce-
pen nitei BikoMm 0-17 pokiB 3acBifuuB, 110 3a-
XBOPIOBaHHA y OiJIbIIOCTI BUIaKiB mepebiraso 3
TUNOBUMHU CUCTEMHUMHU Ta KaTapaJbHUMHU MpO-
siBaMHu. JIuxoMaHKa Oy/1a IPOBiHUM KJiHIYHUM
CUMITOMOM i peecTpyBasiacsy 98,4 % nauieHTiB,
110 MigTBepKyeE I KAIOUYOBY POJib y KJAIHIYHIN
JAiarHocTuli Kopy. BogHOo4Yac BCTaHOBJIEHO CTa-
THUCTUYHO 3HAuylly 3aJIeXKHICTb YaCTOTH JIUXO-
MaHKHU BiJi BakUMHa/bHOTO cTaTycy (p=0,041):
y AiTeH, sKi OTpUMaJI [IBi 103M BaKIMHHY, I yac-
TOTa GyJia HWXKYOIO MOPIBHSAHO 3 HellleMJIeHUMHU
Ta YaCTKOBO BaKLIMHOBAaHMMH, 110 CBiYMUTH NPO
oM ’sIKIIIeHHA CHCTeMHOI 3ana/ibHOI BiAoBii 3a
HasIBHOCTI CpOPMOBAHOTO iIMyHHOTO 3aXHUCTY.

HexXuTh K O[JUH i3 OCHOBHUX KaTapaJbHUX
CUMIITOMIB Kopy crnoctepiraBcsa y 87,7 % agiteit
i He [eMOHCTpPyBaB CTaTUCTUYHO 3HAUyLIUX
BifiMiHHOCTEN MiXK BaKLMHAJbHUMU TpPyNaMHu
(p=0,815), m0 BKa3ye Ha BiJTHOCHY He3aJIeX-
HICTh LbOTO NPOABY BiJ, KiJIbKOCTI OTpUMaHHUX
Jl03 BakKUMHU. HaToMicTh Kallesqb MaB BHUDPa-
»KeHY 3aJIeXXHICThb BiJ BAaKLIMHAJIbHOTO CTaTyCy
(p<0,001): BiH 3HAYHO YacTille peeCTpyBaBCs
cepen HelllelJieHUX AitTed (82,4 %) mopiBHsSIHO 3
JITbMU, SIKi OTpUMaJIH OJIHY A,03y BakiuHu (57,8
%), 110 MOYKe CBiIUUTH PO 3MEHILIEHHS YPaXKeH-
Hf HWXKHIX JUXaJIbHUX LUIAXIB IPU HASABHOCTI
MOCTBAKLMHAJILHOTO IMYHITETY.

KOH'IOHKTHBIT, IKMH € XapaKTepPHOI O3Ha-
KOI0 KOpy, Bifi3HayaBcs y MOHAJ, MOJOBUHHU Ai-
Tel (55,6 %), olHAaK HOro 4yactoTa He MaJja fio-
CTOBIpHUX BiAAMIHHOCTeN MiXK BaKIMHAJbHUMHU
rpynamu (p=0,315), xoya mpocTexyBaJsiacsi TeH-
JeHLis 10 HUXKYMX OKAa3HHUKIB cepeJ; MOBHICTIO
BaKIMHOBaHUX JliTel. JliMmbameHonaTis 3arajoMm
peectpyBasacs pigko (1,1 %) Ta He npoAeMoH-
CTpyBaJsia 3B’SI3Ky 3 BaKLMHAJbHUM CTaTyCOM,
0 CBiTYUTBH HpoO Ii 0OMeXKeHY KJiHIYHY 3Hauy-
L[iCTh Y CTPYKTYPi CUMIITOMIB KOPY B ZIOCJiIKY-
BaHil momyJsisiuii.

3araJioM OTpMMaHi pe3yJbTaTH MiTBEePAKY-
I0Th, [0 BaKIMHALsl MPOTH KOpPYy He 3amobirae
BUHUKHEHHIO OCHOBHMX KJIIHIYHMX O3HaK 3a-
XBOPIOBaHHS, OJJHAK aCOILil0EThCS 3i 3HMKEHHSAM
YaCcTOTH Ta BUPAKEHOCTI OKPEMHUX CUCTEMHHUX i
pecrnipaToOpHUX CHAMIITOMIB, [0 CBiAYUATH NpO i
MoaudikyBaJbHUH BIJIUB Ha Mepe6ir iHpekii Ta
NOTEeHIiliHe 3MeHILIEeHHS PU3UKY TSHKKUX YCKJIa/-
HeHb i MOTpe6Hy B iHTEHCUBHOMY JIiKyYBaHHi.

AHani3 yckJaJlHeHb KOpPY 3acCBilUMB YiTKY
TEHJIEHI[il0 10 3pOCTaHHS TSHKKOCTI Mepebiry 3a-
XBOPIOBAHHSI Cepesi HellelJIeHUX AiTed (Tab..
3). 3a pesysibTaTaMM aHaJli3y BCTAaHOBJIEHO, IO
YCKJIaJJHEHHSI KOPY 3arajioM Gy/IM 3ape€ecTpoBaHi
y 20,2 % pitent (72 i3 367), cepef; IKMX Haivac-
TIIIMM yCKJIaJJHEHHSM 6yJia mHeBMOHis (13,9 %),
ToAi sk Aiapes (2,7 %), iHuii ycknagneHHs (2,7 %)
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rocniTtasizauii (91,8 %), 1o cBifYUTD PO NOTEH-
[[iHO TSXKKUHM Nepe6ir Kopy B IUTAYOMY Billi.

Tabauus 3
Ycks1agHeHHA Kopy B AiTel BikoM 0-17 poKiB 3a/1€2kHO Bij, KiJIbKOCTi OTpPMMaHUX BaKIUH
VeKTaAHeHHs (1131(;1;061*;)) 0 A(E::l :;g:)nﬂn 1 Ao?l?:Bf:su)an 2 /103(11»11 :;;(;.IHHH
TTHeBMOHis 51 (13,9 %) 24 (11,8 %) 24 (17,8 %) 3 (10,7 %)
Jiapes 10 (2,7 %) 3(1,5%) 6 (4,4 %) 1 (3,6 %)
Ennedaurir 1 (0,3 %) 1 (0,5 %) 0 (0,0 %) 0 (0,0 %)
[H1Ii ycKJ1aJHEHHS 10 (2,7 %) 8 (3,9 %) 2 (1,5 %) 0 (0,0 %)
By/b-siki ycKJ1aJHEHHS 72 (20,2 %) 36 (17,6 %) 32 (23,7 %) 4 (14,3 %)
TocrmitTanizanis 337 (91,8 %) 192 (94,1 %) 124 (91,9 %) 21 (75,0 %)

AHani3 yckJiaJlHeHb KOpy cepej, AiTed 3a-
JIeXKHO BiJ| BaKIJMHAJbHOTO CTaTyCy He BUSIBUB
CTaTUCTUYHO 3HAYYLIMX BIMIHHOCTEN MIiX Ipy-
HaMM 1100 OGiJbIIOCTI OKPEMHUX YCKJIAJHEHb,
30KpeMa NMHeBMOHIil, aiapei, ennedanity Ta iH-
muX yckyaagHeHb (p>0,05). YacTtoTa 6yab-akux
yCKJIaJJHEHb KoJsnuBaJjsaca Big 14,3 % cepep no-
BHICTI0O BaKLIMHOBaHUX J0 23,7 % cepef AiTew,
AKi OTpUMaJivi OHY 03y BaKLIMHHU, O HAK L BiJ-
MiHHOCTI He JjocAra/id piBHA CTaTUCTUYHOI 3HA-
yymocTi (p=0,296).

BogHo4dac mokasHUK rocmitajisalili JocTo-
BipHO 3a/ie)kaB BiJ, BaKLHWHAJBHOTO CTaTyCy
(p=0,002): HaiBULIMK piBeHb CTAL[iOHAPHOIO JIi-
KyBaHHS 3adiKCOBaHO cepes HellelJIEeHUX IiTed
(94,1 %), mewo HMHKYUN — cepen, IiTeH 3 OAHIED
Jo30t0 BakuHU (91,9 %), i HAWHWKYKN - cepef
MOBHICTIO BakuuHOBaHUX (75,0 %). 3aramom y
perioHi 6yso rocoitanizoBano 91,8 % Bcix 3axBo-
pinvx AiTel Ha Kip, 3 AKMX HEBAaKIIMHOBAHI CKJa-
Jau 57,0 %, 3 ogHiero 103010 BaKUMHU — 36,8 %, 3
JIBOMa J103aMHU — TiJIbKH 6,2 %. [lofi6Ha cTpyKTypa
BAaKLMHAJbHOI'0 CTATyCy TOCIITali30BaHUX BU-
NaJIKiB BiJI3HAYAEThCS i 32 AAHUMU KpaiH EBpo-
neiicbkoro Coro3y Ta EBpONENCcbKOl EKOHOMIYHOI
30HU (EC/EE3) 3a 2024 pik, sie cepen rocritaniso-
BaHUX [lepeBakaJli HeBaKIMHOBaHi ocoou (82 %),
ToJli 1K 7 % MaJsiv OiHY 03y BaKuHU i inie 3 %
- nBi a6o 6Gisbire 03 [10]. BogHovac 3arajibHUN
piBeHb rocmiTtasisarnii B kpainax EC/EE3 6yB HIX-
YUM i CTaHOBHUB 79 %, 1110, UMOBipHO, TOB’sI3aHO 3
OXOIJIEHHAIM IIMPLIOTO BIKOBOIO Jiania3oHy, TOAI
SIK y HaUIOMYy JOC/ipKeHHI aHasi3 06MexyBaBCs
JUTAYAM HaceJeHHAM, AJ SKOro XapaKTepHHUH
BULMN PU3MK TSHKKOIO Iepebiry 3axBoprOBaHHS
Ta NOTPebU y cTallioHapHOMY JIiIKyBaHHI.

OTpuMaHi pe3yJbTaTH NEPEKOHJHUBO Mij-
TBEP/PKYIOTb BHU3HAYaJIbHY pOJIb BaKLMHALI
IpOTH KOpy y GOpMyBaHHI 3aXUCTy AUTSIYOTO

HaceJIeHHs Bijj TSOKKOTO Mepe6iry 3aXBOpOBaH-
HS Ta Uoro yckJjaJHeHb. KoHLleHTpalisi noHaf,
90 % BumajKiB cepen [JiTedl 6e3 3aBeplIeHO-
ro Kypcy iMmyHi3sanil cBiAYMTh NP0 KPUTHYHUU
BIJIUB IMyHHUX NpOraJlMH Ha HiATPUMaHHS
emigeMiuHoro npormecy. 0co6/JIMBO TOKAa30BUM €
3CYB 3aXBOPIOBAHOCTI y 6iK JAiTell paHHBOroO Ta
JIOIIKIJILHOT'O BiKYy, 110 36ira€Tbcs 3 nepiogamu
Jl0 OTpUMaHH# Iepiuoi abo Apyroi 03U BaKLU-
Hu KIIK. [le Bka3ye He Jiklle HA iHAUBIyaJbHHAR
PU3UK AJid HelllelJIeHUX AiTel, a i Ha HeJ,0CTaT-
Hil piBeHb KOJIEKTUBHOI'0 IMyHITeTy B OpraHiso-
BaHUX JAUTSAUYUX KOJIEKTUBAX, 1110 CTBOPIOE YMOBU
JU1s LUBA/IKOI BHYTPIIIHBOI IUPKYJIALIT Bipycy Ta
BHHUKHEHHS IPYNOBUX CHasIaxiB.

3 nosuLid TrpoMajicbKOro 3/J0pOB’sl OTpH-
MaHi JlaHi MiAKpeCcJII0Th HEOOXiAHICTh CUCTEM-
HOTro miAxony A0 npodilakTUKU KOpY, AKUNA MaE
MOEJHYBAaTU CBOEYaCHe BUKOHaHHA HanioHasb-
HOT'O0 KaJleHJaps IuelJieHb, aKTUBHI KaMIaHii
Ha3/oraHdaw4doi iMyHisanii Ta edpeKTHUBHY KO-
MyHiKaIlilo 3 6aTbKaMHU I110J0 6e3MeKH i Kopuc-
Ti BakuuHanii. Bucokuil piBeHb rocmitasisariii,
0COOJIMBO cepeji HelllelJIeHUX JiTel, CBiAYuTh
MpO 3HaUHEe HaBaHTAKeHHS Ha CTalLiOHAPHY JIaH-
KY OXOPOHH 3/10pOB’s, SIKe MOIJI0 6 6YTH icTOTHO
3MeHIIeHe 3a YMOBU [IOCSATHEHHSI PEKOMEH[0-
BaHOT0 piBHS OXOIJIEHHS JiBOMA [03aMU BaKIv-
HUY He MeHIue 95 %. TakuM YMHOM, BaKIL[MHAI[il0
IIPOTH KOPY CJIiJ pO3IVIAJAATU He JIMlle 9K IHAu-
BiZlya/IbHUU 3aXKCT, a IK KJIOYOBUU iIHCTPyMEHT
rPpOMaJICbKOTO 3/I0POB’s, 3/aTHUM 3amobiraTtu
cnasiaxaM, 3MeHIIyBaTH TsArap TSKKUX GopM 3a-
XBOPIOBaHHS Ta 3a6e3mevyyBaTH enijieMiuHy 6e3-
MeKy JUTSIYO0r0 HaceJIeHHS.

BycHOBKH
Y 2024-2025 pokax y 3akapnarcbkid 06-
Jacti 36epirajsacs BHCOKA 3axBOPIOBaHICTh Ha
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Kip cepep zitel, npu npomy 92,4 % ycix Bunaj-
KiB IpunaZiaau Ha AiTell 6e3 3aBeplIeHoro Kypcy
BakiuHanii KIIK. Kniniunuii nepebir 3axBopto-
BaHHs y OIJIBLIOCTI BUMAJKIB MaB KJIAaCUYHUH
XapaKTep, OJHaK y HellellJIeHUX JiTel yacTime
peecTpyBa/IuCA BUPaXKeHi CUCTeMHI Ta pecnipa-
TOPHI NposABU. YCKJIaJJHEHHS KOpy 6ysiu 3adikco-
BaHiy 20,2 % XBOpUX, HAWYACTILIMM 3 SIKHUX 3aJ11-
11aJjiacsl MHeBMOHisl, a piBeHb rocmitasisailii 6yB
Ha/JI3BUYalHO BUCOKHM i ctaHoBUB 91,8 %. BcTa-
HOBJIEHO JIOCTOBipHUH 3B’SI30K MiXK BaKLWHAJIb-
HUM CTaTycoM i moTpe6oIo y cTalioHapHOMY JIi-
KyBaHHI, 1110 MiATBepKY€E 3aXUCHY POJIb IIOBHOI
BaKI[MHAIlil L[0/10 TSKKOTO Mepebiry Kopy.
OTpuMaHi pe3ysbTaTH CBifyaTh, 110 HeJO-
CTaTHIN piBeHb OXOIJIEHHS BaKLIMHALIEWD CTBO-

Kopy Ta ¢GopMyBaHHS I'PyNOBUX OCEPELKIB Y JU-
TAYUX KOJIEKTHUBAX, 110 CTAaHOBUTbH CYTTEBY 3a-
rpo3y rpoMa/iCbKOMy 3/0poB’to. Bucoka yacTka
rocuitassizanid 3yMOBJIOE 3HAaYHE HABAHTAXKeH-
Hsl Ha CUCTeMY OXOPOHH 3/10pOB’sl Ta NiJKpec/Ioe
HeoOXiZIHICTb ocueHHs TPodiTaKTUUHHX 3aX0-
JliB Ha piBHi rpoma/;. TakuM YMHOM, 3a6e3IedeH-
Hs oxomieHHS BakiuHaliew KIIK, akTuBHe BU-
ABJICHHA Ta [J0BaKLMHALlif HelllellJIeHUX JiTeH, a
TaKOXK peaJiizallis LijecnpsAMOBaHUX CTpaTerin
IrPOMaJiCbKOTO 3/J0POB’sl € KJII0OYOBUMH YMOBaMH
3anobiraHHs crnajaxaM KOpy Ta 3HMXKeHHs Me-
JUYHUX I COLliaJIbHUX HACHIAKIB 3aXBOPHOBAHHA.

KonduikT iHTepeciB: aBTOpU mnoBigomJis-
I0Th MPO BiICYTHICTb 6y/1b-IKOTr0 KOHQJIIKTY iH-
Tepecis.

pHOE YMOBM /[iJIl aKTUBHOI LUPKy/JAALil Bipycy
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Abstract. Introduction. In modern obstetrics and gynecology, increasing importance is being placed on the
assessment of causal relationships between modifiable risk factors and the development of maternal and fetal
diseases. Traditional observational studies are often limited by confounding factors and reverse causality, while
randomized controlled trials in reproductive medicine are frequently ethically or practically unfeasible. In this
context, Mendelian randomization (MR) is considered a promising tool for causal inference.

Aim of the study. To analyze the theoretical foundations of the Mendelian randomization method, evaluate
its capabilities and limitations, and summarize current evidence regarding the application of MR in obstetric and
gynecological research.

Materials and methods. A bibliographic and content analysis of scientific sources published in international
peer-reviewed journals was conducted. Comparative analysis and data synthesis methods were applied, with pri-
ority given to systematic reviews, meta-analyses, and large-scale cohort studies focusing on the use of Mendelian
randomization in reproductive medicine.

Results. The Mendelian randomization method was found to minimize the influence of confounding factors
and reverse causality through the use of genetic variants as instrumental variables. In obstetric and gynecological
research, MR is applied to assess the causal effects of metabolic, hormonal, and reproductive factors on the risk
of preeclampsia, polycystic ovary syndrome, postpartum depression, gestational complications, and gynecologic
oncological diseases. At the same time, major limitations of the method have been identified, including pleiotropy,
weak genetic instruments, and population stratification.

Conclusions. 1. The Mendelian randomization method in obstetrics and gynecology is associated with increased
accuracy in assessing causal relationships between genetically determined risk factors and the development of ob-
stetric and gynecological diseases by minimizing confounding and reverse causality. 2. The application of Mendelian
randomization enables the identification of causal effects of metabolic, hormonal, and reproductive factors on the de-
velopment of pregnancy complications and gynecologic and perinatal pathologies, which has significant clinical impli-
cations for prevention and therapeutic decision-making. 3. The justified use of the Mendelian randomization method,
considering its methodological limitations and in combination with observational and clinical research findings, is
necessary to improve the evidence base and optimize long-term health outcomes for women and children.

Key words: Mendelian randomization, obstetrics, gynecology, genetic variants, risk factors.

MeToa MeHA e 1iBCbKOI paHA0Mi3alnii B aKymepcTBi Ta rinekoJiorii
KopuuHcoka 0.0., Ullyminina TP

Pesiome. Bcmyn. Y cyyacHOMY aKyllepcTBi Ta riHeKoJ10Tii Aefjai 6i1b110ro 3Ha4eHHSI HabyBa€E OLjiHKa NpHU-
YHMHHO-HACJIiKOBUX 3B’AA3KIB Mi>Xk MOAN(}IKOBAHUMHU PaKTOpPaMU PU3UKY Ta PO3BUTKOM 3aXBOPIOBaHb MaTepi
1 mioza. TpaZuLiiiHi ciocTepeXHi AOCAiI)KeHHs YacTo obMexKeHi BIJIMBOM KoHayH/iepiB i npo6seMoto 3B0-
POTHOI MPUYMHHOCTI, TOAi IK NPOBeJleHHs PaH/A0Mi30BaHUX KOHTPOJIbOBAHUX JOC/i/KeHb y PeNPOAYKTUBHIN
MeJMLNHI HEPIKO € eTUYHO 260 NPAaKTUYHO HEMOXJIUBUM. Y IbOMY KOHTEKCTi MeToJi MeH/ie/1iBCbKOI paH0Mi-
3auii (MP) po3risifaeThcs K NepcneKTUBHUM IHCTPYMEHT Kay3a/bHOTO aHaJli3y.

Mema docaidsxcerHs. IlpoaHanizyBaTu TeopeTU4YHI OCHOBU MeToAy MeHJeiBCcbKOI paHzoMi3allii, OiHUTH
J0T0 MOXJIMBOCTI Ta 0OMeXeHHs], a TAK0X y3araJbHUTH Cy4acHi AaHi 1o/10 3acTocyBaHHA MP y nociifxeHHAX
3 aKyllepcTBa Ta riHeKoJ10ril.

Mamepiaau ma memodu. IllpoBeseHo 6i6/1iorpadiyHUil Ta KOHTEHT-aHaJ1i3 HayKOBHUX JKepeJ, omy6.IiKo-
BaHUX y MDXHApOJHHUX pelleH30BaHUX BUJAHHAX. BUKOpUCTAaHO MeToJM MOPIBHAJBHOTO aHaJi3y Ta CUHTe3y
iHpopMaLii 3 mpiopUTeTOM CHUCTEMAaTUYHUX OIVISI/IiB, MeTaaHali3iB i MacIITaOHUX KOTOPTHUX J0C/iPKEHb, TPU-
CBSIYEHUX 3aCTOCYBaHHIO MeH e iBCcbKOI paHAoMi3alii y penpoAyKTHUBHIN MeJULIUHI.

Pe3ynemamu docnidixceHsb. BcTaHoB/EHO, 110 MeTo, MeHzeiBCbKOI paHAoMi3alii 703BoJIsSE MiHIMi3yBaTH
BIVIUB KOHpayH/epiB Ta 3BOPOTHOI MPUYMHHOCTI IIJISXOM BUKOPUCTAHHA FeHeTUYHUX BapiaHTIB fK iHCTpY-
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MEHTaJ/IbHUX 3MIHHUX. ¥ NOCAiKEeHHSX 3 aKyllepcTBa Ta rinekoJsiorii MP 3acTocoByeTbcs /151 OLIHKA IPUYHUH-
HOTO BIJIUBY MeTa0O0JIiYHUX, TOPMOHAJIbHUX i PENpOAyKTUBHUX GAKTOPIB HA PU3UK PO3BUTKY NpeeKJIaMIICIi,
CUH/POMY NOJiKICTO3HUX SIEYHUKIB, MiCJAAM0JI0T0OBOI Aenpecii, recTaljilHUX YCKJIaJAHEHb, a TAK0X FiHEKO0J10TiY-
HUX OHKOJIOTIYHHX 3aXBOPIOBaHb. Pa3oM i3 TUM ileHTHiKOBaHO OCHOBHI 06MeXXeHHSI METO/Y, 30KpeMa IJIeio-
TPOIIilo, C1a0Ki reHEeTUYHI iHCTPYMeHTH Ta NOMyJIALiHHY cTpaTUdikaniro.

BucHosku. 1. MeTop, MeH/e1iBCbKOI paH0Mi3allil B aKyLIepCTBi Ta MHEKOJIOTI] aCOLIIOETHCS 3 MMiJIBULIEHOI0
TOYHICTIO OI[{HKH TPUYMHHO-HACJIIKOBUX 3B’AI3KiB Mi>K F€HETUYHO JIeTePMiHOBaHUMH (PAKTOpaMU PU3UKY Ta pO3-
BUTKOM aKylLIepCbKO-TiHEKOIOT{UHUX 3aXBOPIOBaHb 3a paxyHOK MiHiMizaulii BBy KoHdayHAepiB i 3BOpOTHOI pH-
YUHHOCTI. 2. 3acTocyBaHHs MeH/ie/liBCbKOi paHZoMi3allil 103BoJIs€E i/leHTH}IKyBaTH IPUIMHHUH BILIUB MeTab0J1iu-
HUX, TOPMOHaJ/IbHUX i peNpoAyKTUBHUX YUHHUKIB HAa PO3BUTOK YCKJ/IaZJHEHb BariTHOCTI, FiHEKOJIOTIYHUX Ta IEPUHA-
TaJIbHUX MATOJIOTIH, 110 Ma€ CyTTEBE KJIiHIUHE 3HAYEHHS JJ1s1 NPODITAaKTHKH ¥ BUGOPY TepaneBTUYHUX CTPATETIH.
3. 06rpyHTOoBaHe BUKOPHUCTAHHSA MeToy MeH/ies1iBCbKOi paHioMizallii 3 ypaxyBaHHSM HOro MeTO/0JI0TYHHUX 0OMe-
>KeHb, a TaKOXK NMOeAHaHHA MP-aHani3y 3 pe3y/sibTaTaMU CIIOCTEPEKHUX | KJITHIYHUX OCIIKeHb € HEOOXiJHUM [/

MOKpallleHHs JI0Ka30Boi 6a3U Ta ONTUMi3allii J0BroCTPOKOBUX OKA3HUKIB 3/10pOB’sl *KiHOK i ZIiTel.
Knto4oBi ciioBa: MeH/ies1iBcbKa paH/0Mi3allisi, aKylIepCcTBO, FiHEKOJIOTisl, reHeTHYHI BapiaHTH, daKTopH

PHU3UKY.

Introduction

Mendelian randomization (MR) is a modern
epidemiological method that enables the
identification of causal relationships between
genetically determined factors and clinical
outcomes. This approach uses genetic variants
as instrumental variables that are naturally
randomized at conception, analogous to a
randomized controlled trial, thereby reducing
the influence of confounding factors and reverse
causation [1]. Unlike conventional observational
studies, MR is less susceptible to bias caused by
environmental factors or behavioral changes, as
genetic instruments remain stable throughout an
individual’s lifetime [1].

In obstetrics, MR is increasingly applied to
assess the causal effects of reproductive and
perinatal factors. For example, studies have
shown that polycystic ovary syndrome (PCOS)
may causally contribute to the development of
gestational hypertension, whereasitsassociations
with gestational diabetes or preeclampsia are not
consistently confirmed [2]. Such findings help
clarify which specific aspects of clinical conditions
exert a direct causal effect on perinatal outcomes,
independent of accompanying factors such as
body mass index or metabolic parameters [3].

Moreover, MR is used to evaluate other
pregnancy-related exposures. For instance, two-
sample MR analyses have investigated the effects of
chronotype and sleep characteristics on the risk of
preterm birth and other perinatal complications,
allowing the separation of biological from
behavioral risk factors [4]. In addition, MR has
been applied to examine causal links between
maternal body mass index, gestational weight
gain, and the risk of adverse perinatal outcomes,
thereby refining clinical recommendations for
complication prevention [5].

Overall, the application of MR in obstetrics
and gynecology enhances the understanding
of causal mechanisms underlying gestational
complications and supports the development of
clinical recommendations based on genetically
informed evidence, which is crucial for designing
targeted strategies for the prevention and
treatment of reproductive and perinatal diseases.

Aim of the study

To analyze the theoretical foundations of the
Mendelian randomization (MR) method, assess
its potential and limitations, and summarize
current evidence regarding the application of MR
in obstetrics and gynecology for the evaluation of
causal relationships between genetic, metabolic,
hormonal, and reproductive factors and maternal-
fetal outcomes.

Materials and methods

The study employed bibliographic and content
analysis of scientific sources published in interna-
tional peer-reviewed journals from 2020 to 2025.
Comparative analysis, data synthesis, and semantic
grouping of information were performed to evalu-
ate applications of Mendelian randomization in
reproductive medicine. Priority was given to sys-
tematic reviews, meta-analyses, large-scale cohort
studies, and Mendelian randomization studies in-
vestigating causal effects of metabolic, hormonal,
and reproductive factors on the risk of preeclamp-
sia, polycystic ovary syndrome, gestational compli-
cations, postpartum depression, and gynecologic
oncological diseases. Methodological strengths and
limitations of MR were also critically assessed.

Results
Mendelian randomization (MR) has become a
powerfultoolforinvestigating causalrelationships



in obstetrics and gynecology, particularly for
assessing the effects of genetically determined
maternal factors on perinatal and reproductive
outcomes. Owing to the natural “randomization”
of alleles, MR minimizes the influence of
behavioral and socioeconomic confounders that
often bias traditional observational studies. A
number of MR studies have demonstrated that
genetically determined higher maternal body
weight is directly associated with an increased
risk of gestational diabetes. These findings
confirm that maternal obesity is a causal factor
in the development of metabolic complications of
pregnancy, rather than merely correlating with
them through lifestyle or external factors [6].

In addition to metabolic complications, MR
enables the evaluation of cardiovascular compli-
cations of pregnancy, such as preeclampsia [7].
Genetically determined factors related to elevated
maternal blood pressure have shown a direct effect
on the development of preeclampsia, supporting
a mechanistic link between hypertension and this
serious pregnancy complication [8]. Moreover,
analyses indicate that this association persists
across populations with differing socioeconomic
conditions, underscoring the independence of the
effect from external confounders.

The MR approachisalsoapplied to investigate
the risk of preterm birth and abnormal offspring
birth weight [9]. Genetically determined maternal
body weight characteristics and insulin resistance
have been directly associated with an increased
risk of preterm birth as well as with the delivery
of infants with macrosomia [10]. These data
indicate that the effects of obesity and metabolic
disturbances on perinatal outcomes are causal
rather than merely associative, providing
important evidence for the development of
preventive strategies in pregnancy management.

The role of hormonal factors in reproductive
disorders has also been examined using MR.
Genetically determined levels of estrogen and
progesterone have been directly linked to the
risk of pregnancy loss, allowing true hormonal
mechanisms to be distinguished from correlations
driven by other factors [11]. Furthermore, MR has
shown that even modest genetically determined
variations in hormone levels can have clinically
meaningful effects on reproductive outcomes,
highlighting its value for accurate risk prediction.

A systematic review of MR studies on age at
natural menopause (ANM) demonstrated that
Mendelian randomization helps clarify causal
relationships between ANM, its determinants, and
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a wide range of diseases [12]. Earlier menopause
is causally associated with increased risks of
osteoporosis, fractures, and impaired glucose
metabolism, whereas later menopause is linked to
a higher risk of hormone-dependent malignancies
and certain cardiovascular outcomes. The authors
emphasize that MR is a key tool for overcoming
the limitations of observational studies and
for elucidating the role of cumulative estrogen
exposure in women'’s health.

Studies examining the impact of genetically
determined metabolic markers, such as glucose
levels and insulin resistance, on perinatal
complications have also yielded significant
findings. The use of MR has established causal
effects of these markers on the development of
gestational diabetes, preterm birth, and fetal
macrosomia. This suggests that early monitoring
and control of metabolic parameters during
pregnancy may substantially reduce the risk of
complications [13].

MR is additionally used to assess the effects of
maternal obesity on complex perinatal outcomes,
including combined risks for both mother and
fetus [14]. Genetically increased body weight
is simultaneously associated with higher risks
of gestational diabetes, preeclampsia, and fetal
macrosomia, highlighting the multifaceted impact
of metabolic factors on pregnancy outcomes
and the need for multidisciplinary preventive
approaches.

Finally, the integration of MR with data from
large biobanks and genome-wide association
studies (GWAS) enables large-scale, statistically
robust, and cost-effective research encompassing
diverseaspectsofobstetricand gynecologicpractice
[15]. This facilitates the identification of truly
causal risk factors and supports the development
of evidence-based clinical recommendations
aimed at preventing pregnancy complications
and improving reproductive outcomes [16].
Mendelian randomization has become a powerful
tool for establishing causal relationships between
metabolic markers and the risk of developing
gynecological malignancies, particularly ovarian
cancer. Traditional observational studies often
fail to distinguish true causality from associations
arising from lifestyle factors, comorbidities, or
other confounders. In a large-scale MR study, 637
genetically determined metabolites were analyzed
as potential risk factors for ovarian cancer. Classical
MR methods were applied, including inverse-
variance weighted (IVW), MR-Egger, and weighted
median, together with tests for heterogeneity and
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horizontal pleiotropy, as well as the Steiger test to
verify the direction of effect. This comprehensive
approachmadeitpossible toidentify 31 metabolites
with a significant effect on ovarian cancer risk, of
which 9 demonstrated stable and consistent causal
effects [17].

Among the metabolites associated with an
increased risk of ovarian cancer, androsterone
sulfate, propionylcarnitine, 5a-androstan-3,
17B-diol disulfate, as well as lipids in medium-sized
VLDL particles were particularly notable [18]. The
MR study confirmed that genetically determined
elevations in these compounds are directly
associated with ovarian cancer development,
indicating their causal role in carcinogenesis.
This is especially important because lipid
metabolism and steroid metabolites may act as
oncometabolites, supporting the proliferation and
survival of malignant cells.

At the same time, several metabolites with
negative causal associations were identified,
which may potentially act as protective factors or
markers oflow ovarian cancerrisk. Theseincluded
octanoylcarnitine, N2, N2-dimethylguanosine,
and cis-4-decenoyl carnitine. Each of these
metabolites showed a statistically significant
negative effect on ovarian cancer risk, suggesting
possible metabolic protective mechanisms or
regulatory pathways that inhibit carcinogenesis.
This opens perspectives for the identification of
early diagnostic biomarkers and personalized
risk prediction [19].

The results of this study have practical
significance for gynecology, as they allow the
identification of biologically grounded targets for
prevention and therapy without the influence of
external confounders. Metabolites with positive
causal effects may become potential therapeutic
targets, whereas those with negative effects
may serve as promising biomarkers of low risk
or targets for preventive interventions. Thanks
to MR, it became possible to confirm the causal
role of these metabolites in ovarian cancer
developmentrather than merely their association,
which substantially increases the reliability of the
conclusions. This study highlights the importance
of using genetic tools in gynecological practice
for risk prediction, early diagnosis, and the
development of targeted interventions. The
identification of causal metabolites provides a
foundation for further translational and clinical
studies aimed at reducing disease incidence and
improving prognosis in women at high risk of
ovarian cancer.

Among obstetric complications, preeclampsia
and other hypertensive disorders of pregnancy
(PE-HTPs) have particular clinical significance, as
they are associated with a substantially increased
risk of maternal and perinatal morbidity and
mortality. Traditional observational studies
have repeatedly identified associations between
plasma levels of specific fatty acids and the risk of
PE-HTPs; however, due to potential confounders
and reverse causation, the establishment of
mechanistic relationships has been limited. To
overcome these limitations, Zhou and colleagues
applied a bidirectional two-sample Mendelian
randomization approach, using genetic proxies
for levels of different types of plasma fatty acids
and PE-HTPs data from large GWAS cohorts of
European ancestry. The analysis used inverse-
variance weighted (IVW) as the primary method,
along with MR-Egger, weighted median, simple
mode, and weighted mode as complementary
analyses, as well as tests for heterogeneity,
horizontal pleiotropy, and colocalization to assess
the robustness of the findings [23].

The results showed that genetically predicted
PE-HTPs risk has significant causal associations
with several specific classes of plasma fatty acids.
In particular, lower levels of linoleic acid (LA;
omega-6 fatty acid) were directly associated
with a reduced risk of PE-HTPs (OR = 0.95, 95%
CI: 0.92-0.98), indicating causal effects of lipid
metabolism on the development of hypertensive
disorders during pregnancy. Genetically
predicted increases in docosahexaenoic acid
(DHA, omega-3 FA) and a higher PUFA/MUFA
ratio were also associated with a reduced risk
of PE-HTPs (OR = 0.86 for both), suggesting
a potentially protective role of long-chain
polyunsaturated fatty acids in maternal lipid
profiles and inflammation. In contrast, a higher
proportion of monounsaturated fatty acids
(MUFA) was associated with a moderate increase
in PE-HTPs risk (OR = 1.12, 95% CI: 1.00-1.25),
which may reflect different mechanisms of lipid
regulation of blood pressure during pregnancy
[24]. These findings have important clinical
implications, as they demonstrate that fatty acid
metabolic pathways directly influence the risk of
hypertensive complications in pregnant women
rather than serving merely as associated markers.
The use of MR substantially reduces the influence
of potential confounders, including dietary habits,
body weight, or other behavioral factors, thereby
clarifying the mechanistic role of lipid metabolism
in PE-HTPs pathology. Mechanistically, this may



reflect the influence of PUFAs on endothelial
function, anti-inflammatory signaling pathways,
and placental vascularization, which are key
components in the pathogenesis of preeclampsia.

Mendelian randomization (MR) has also
become an extremely valuable method in modern
genetic epidemiology for establishing causal
relationships between biologically determined
factors and psychiatric outcomes, as it minimizes
confounding and eliminates reverse causation by
using genetic variants as instrumental variables.
In a large two-sample MR study published in
Frontiers in Genetics, nine female reproductive
characteristics, including age at first sexual
intercourse (AFS), age at menarche (AMC), age at
first birth (AFB), age at last live birth (ALLB), age
at menopause (AMP), lifetime number of sexual
partners (LNSP), number of live births (NLB),
number of stillbirths, and number of spontaneous
abortions - were analyzed for their effects on the
risk of postpartum depression (PPD) in a European
population (13,657 PPD cases and 236,178
controls) [25]. The primary method for causal
effect estimation was inverse-variance weighted
(IVW), supplemented by MR-Egger, weighted
median, and MR-PRESSO analyses to control for
heterogeneity and horizontal pleiotropy, as well as
multivariable MR (MVMR) to assess direct effects
while controlling for other factors in the model.

In the univariable MR (UVMR) analysis,
significant inverse causal associations were
identified between three reproductive characte-
ristics and PPD risk: age at first sexual intercourse
(AFS), age at first birth (AFB), and age at last live
birth (ALLB) were all significantly associated
with a lower risk of PPD (e.g, AFS: OR = 0.474,
95% CI 0.396-0.567; p ~ 4.6 x 107'%; ALLB:
OR = 0.296, 95% CI 0.138-0.636; p = 0.002).
This suggests that later sexual debut or later
childbearing may have a protective effect against
postpartum depression. UVMR also showed
that a higher lifetime number of sexual partners
and a greater number of spontaneous abortions
may be associated with an increased risk of PPD,
although these associations were less robust
after multiple testing correction and controlled
analyses. However, in multivariable MR (MVMR),
where other reproductive characteristics were
simultaneously controlled, only age at first birth
(AFB) retained an independent causal association
with PPD risk (OR = 0.804, 95% CI 0.661-0.978;
p = 0.029). This indicates that among all assessed
reproductive variables, age at first birth is the
strongest and most stable causal predictor of
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postpartum depression. This finding suggests
that later motherhood may be associated with a
lower risk of developing PPD, which has important
clinical implications for counseling and preventive
strategies in women of reproductive age [26].

The application of MR in this context allows,
for the first time, the quantification of causal
effects of reproductive characteristics on the risk
of a psychiatric condition such as postpartum
depression, which has traditionally been studied
only in observational research with numerous
limitations. The identification of age at first
birth as a key causal factor underscores the
potential of MR for formulating personalized
recommendations for pregnancy care and the
prevention of postpartum disorders, including
psychosocial  interventions and targeted
monitoring of high-risk groups [27].

During the COVID-19 pandemic, many
observational studies suggested a potential
association between SARS-CoV-2 infection during
pregnancy and an increased risk of obstetric
complications, such as preeclampsia, preterm
birth, low birth weight, and other adverse
perinatal outcomes [28, 29]. However, these
findings may have been confounded by postnatal
factors, lifestyle changes, or healthcare limitations
characteristic of the pandemic period. To address
the question of causality, Fang and Fang conducted
a two-sample Mendelian randomization analysis,
using genetic markers associated with COVID-19
risk as instrumental variables to assess their
causal effects on obstetric outcomes using large
GWAS datasets of European ancestry [30].

In this MR study, the primary estimation
method was inverse-variance weighted (IVW),
complemented by MR-Egger and MR-PRESSO
analyses to detect potential horizontal pleiotropy
of instrumental SNPs, as well as sensitivity
analysesincludingleave-one-out tests. The results
demonstrated a statistically significant causal
association between COVID-19 and placental
dysfunction, with an IVW beta coefficient of 1.57
and an OR of 4.81 (95% CI: 1.05-22.05, p = 0.04),
indicating a substantial increase in the risk of this
pathology with genetically predicted SARS-CoV-2
infection. This suggests that genetic susceptibility
to COVID-19 may directly contribute to placental
structural or functional impairment, which is
consistent with prior evidence of local placental
infection and inflammatory changes in chorionic
villi.

At the same time, the MR analysis did not
identify causal effects of SARS-CoV-2 on other major
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obstetric outcomes, including gestational diabetes
mellitus (GDM) (OR = 1.12; 95% CI: 0.85-1.45;
p=0.41),intrahepatic cholestasis of pregnancy (ICP)
(OR=1.42;95% CI: 0.85-2.36; p=0.18), gestational
hypertension/preeclampsia (OR = 1.00; p = 0.85),
low birth weight, spontaneous miscarriage (OR =
1.00; p = 0.90), or stillbirth (OR = 1.00; p = 0.62).
MR-Egger and MR-PRESSO analyses showed no
evidence of substantial horizontal pleiotropy, and
heterogeneity was acceptable, strengthening the
reliability of the conclusions regarding the absence
of causal relationships between COVID-19 and
other perinatal complications in this sample.

These results have important clinical and
epidemiological implications [31, 32]. First, con-
firmation of a direct link between COVID-19 and
placental dysfunction, but not with other obstet-
ric outcomes, points to specific mechanisms that
may mediate the effect of SARS-CoV-2 at the ma-
ternal-placental interface without a generalized
impact on gestational metabolism, blood pres-
sure, or perinatal mortality risk. This is partly
consistent with mechanistic data indicating local
alterations in syncytiotrophoblasts and increased
placental permeability during SARS-CoV-2 infec-
tion. Second, the absence of causal relationships
with other obstetric pathologies suggests that
associations observed in previous cohort stud-
ies may have been driven by confounders such as
comorbidities, access to healthcare, or behavioral
changes during the pandemic- factors that Men-
delian randomization (MR) effectively controls.

The application of MR in this context con-
firms its value for epidemiological research in
obstetrics, as it enables the assessment of causal-
ity through a “natural experiment” without con-
trolled interventions, which are often impossible
or unethical during large-scale infectious epi-
demics. These findings may help inform pregnant
patients and healthcare providers by reducing
uncertainty regarding SARS-CoV-2 risks for dif-
ferent obstetric outcomes and by focusing atten-
tion on specific mechanisms, such as placental
dysfunction, that may warrant further monitor-
ing or targeted interventions.

The MR-PREG (Mendelian Randomization in
Pregnancy) study was established to investigate
the causal effects of maternal lifestyle and health
factors on adverse pregnancy and perinatal out-
comes (APPOs), including preterm birth, pre-
eclampsia, and gestational diabetes [33]. Due to
ethical and practical limitations of randomized
controlled trials in pregnant women, MR leverag-
es genetic variants as instrumental variables, nat-

urally randomized at conception to infer causal
relationships while minimizing confounding [34].

The MR-PREG collaboration integrates data
from three prospective cohorts (ALSPAC, BiB,
MoBa), UK Biobank, FinnGen, and GWAS, encom-
passing up to 678,001 women and 34 APPOs. Us-
ing triangulation of evidence from MR, conven-
tional regression, and negative parental control
analyses, the study found that higher maternal
BMI increases the risk of multiple APPOs, while
maternal circulating proteins and metabolites
may influence birth weight. MR-PREG also applies
drug-target MR to evaluate the effectiveness and
safety of medications in pregnancy and to iden-
tify novel molecular targets. Future plans include
expanding ethnic diversity, integrating molecular
data (placental transcriptomics and proteomics),
and conducting exome and whole-genome analy-
ses to identify new genetic determinants of AP-
POs. This approach enhances understanding of
the mechanisms underlying adverse pregnancy
outcomes and supports the development of more
effective prevention and treatment strategies.

Another recent study used Mendelian ran-
domization to examine the impact of sleep dura-
tion during pregnancy on the risks of stillbirth,
perinatal depression, and low or high birth weight.
Data were drawn from UK Biobank, FinnGen, and
three cohorts (ALSPAC, BiB, MoBa), totaling more
than 320,000 women [35]. The results demon-
strated a nonlinear effect: both short and exces-
sively long sleep durations increased the risks of
stillbirth and low birth weight, while short sleep
increased the risk of perinatal depression. These
effects were not detected by linear models, under-
scoring the importance of MR for clarifying causal
relationships. The study confirms that optimal
sleep duration is important for maternal and child
health and highlights the strength of Mendelian
randomization in perinatal research.

A study by K. Taylor et al. (2023) employed
Mendelian randomization to assess the effects of
maternal BMI, smoking, and alcohol consumption
during pregnancy on the development of con-
genital heart defects (CHD) in offspring [36]. The
analysis included three large cohorts comprising
65,510 mother-child pairs, with 562 CHD cases
identified. Genetic risk scores (GRS) derived from
GWAS data were used to estimate genetically pre-
dicted effects of these exposures on CHD risk. The
results showed that associations between mater-
nal BMI, smoking, alcohol intake, and CHD were
close to null, and additional sensitivity analyses
confirmed the robustness of these findings. The



authors concluded that there is currently no con-
vincing evidence of a direct causal effect of these
maternal factors on CHD risk in offspring, while
emphasizing the need for larger studies incorpo-
rating genetic data from both mothers and chil-
dren for more precise estimation.

A study by L. Pan et al. (2024) applied Men-
delian randomization to evaluate causal relation-
ships between levels of 15 micronutrients and 12
obstetric disorders [37]. The analysis showed that
iron had a protective effect against gestational di-
abetes (OR = 0.597), whereas zinc increased the
risk of gestational hypertension (OR = 1.064). Vi-
tamin B6 was associated with an increased risk of
spontaneous abortion (OR = 1.222), and vitamin
D with fetal growth restriction (OR = 1.612). In
contrast, vitamin B12 reduced the risk of preterm
birth (OR = 0.686). Selenium and vitamin E exhib-
ited protective effects against polyhydramnios, al-
though selenium increased the risk of premature
rupture of membranes. Other micronutrients did
not demonstrate significant causal effects. These
findings help clinicians offer personalized recom-
mendations for micronutrient supplementation
during pregnancy planning and management and
underscore the role of nutritional interventions
in preventing pregnancy complications [38, 39].

Another interesting study published in 2024
examined the impact of coffee consumption dur-
ing pregnancy on child development [40]. Initial
observational analyses suggested a possible as-
sociation between coffee intake and difficulties in
children’s social behavior and attention; however,
after adjustment for smoking, alcohol use, educa-
tion, and income, this association disappeared.
Genetic analysis using Mendelian randomization
provided weak indications of an effect, but no
causal relationship was established.

Discussion. The obtained results confirm
that Mendelian randomization is a reliable and
methodologically robust approach for establish-
ing causal relationships in obstetrics and gyne-
cology, where randomized controlled trials are
often ethically or practically infeasible. The use
of genetic variants as instrumental variables sub-
stantially reduces the influence of socioeconomic,
behavioral, and clinical confounders and helps
avoid reverse causation, a limitation inherent to
traditional observational studies.

Particular attention should be paid to the
findings related to maternal metabolic factors.
The identified causal effects of genetically de-
termined increased body mass and insulin re-
sistance on the risks of gestational diabetes, pre-
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eclampsia, preterm birth, and fetal macrosomia
are consistent with current concepts regarding
the role of metabolic imbalance in placental dys-
function and intrauterine programming. These
data confirm that maternal obesity is not merely
a marker of an unfavorable lifestyle but an inde-
pendent causal factor in the development of peri-
natal complications, with important clinical and
preventive implications.

The identified causal associations between
plasma fatty acid profiles and hypertensive disor-
ders of pregnancy provide deeper insight into the
pathophysiology of preeclampsia. The protective
effects of polyunsaturated fatty acids and a higher
PUFA/MUFA ratio, as well as the adverse impact
of excess MUFA, may reflect distinct mechanisms
regulating vascular tone, inflammatory responses,
and endothelial dysfunction during pregnancy.
Thus, MR data refine biological pathways that were
previously assessed mainly at an associative level.

The application of MR in gynecologic
oncology demonstrated a causal role of specific
metabolites in the development of ovarian cancer,
particularly steroid and lipid compounds. The
identification of metabolites with positive and
negative causal effects enables differentiation
between potential oncometabolites and protective
metabolic markers. This opens nepcnekTuBes for
developing new strategies for early risk prediction
and for translational studies targeting metabolic
pathways in the therapy of malignancies of the
female reproductive system.

Important findings were also obtained
regarding polycystic ovary syndrome (PCOS). The
identified protective causal effect of genetically
determined increased vitamin A levels suggests
a specific role in regulating folliculogenesis,
steroidogenesis, and insulin sensitivity. The
absence of causal effects for other macro- and
micronutrients underscores the complexity of
PCOS pathogenesis and highlights the advantage
of MR in identifying truly meaningful biological
factors among numerous associations reported
in the literature.

Results related to postpartum depression
indicate the presence of causal links between
certain reproductive characteristics and women'’s
mental health after childbirth. In particular, the
consistent protective effect of a later age at first
birth may reflect a combination of biological
maturity, hormonal stability, and psychosocial
factors. This underscores the potential of MR to
investigate not only somatic but also psychiatric
outcomes in obstetric and gynecologic practice.
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Special attention should be given to the
MR findings concerning SARS-CoV-2 infection
during pregnancy. The identification of a causal
association with placental dysfunction, but not
with other obstetric complications-helps explain
discrepancies between previous observational
studies and highlights the specificity of viral
effects on the maternal-placental interface.
This has practical implications for the clinical
monitoring of pregnant women after infection.

Overall, the presented results demonstrate
the broad potential of Mendelian randomization
as a tool of evidence-based medicine in obstetrics
and gynecology. The integration of MR with
large-scale GWAS and biobank data provides
a foundation for developing personalized
preventive and therapeutic approaches aimed at
reducing maternal and perinatal morbidity and
improving women'’s reproductive health.

Study limitations. Although Mendelian ran-
domization reduces the impact of confounding
and reverse causality, pleiotropy cannot be com-
pletely excluded. Some genetic instruments have
limited strength, and the available data are pre-
dominantly derived from European populations,
which restricts the generalizability of the find-
ings. In addition, MR reflects the effects of geneti-
cally determined exposures over the life course

rather than short-term clinical interventions, and
it does not always account for nonlinear effects or
critical periods of pregnancy.

Conclusions

1. The Mendelian randomization method in
obstetrics and gynecology is associated with in-
creased accuracy in assessing causal relation-
ships between genetically determined risk fac-
tors and the development of obstetric and gy-
necological diseases by minimizing confounding
and reverse causality.

2. The application of Mendelian randomiza-
tion enables the identification of causal effects of
metabolic, hormonal, and reproductive factors on
the development of pregnancy complications and
gynecologic and perinatal pathologies, which has
significant clinical implications for prevention
and therapeutic decision-making.

3. The justified use of the Mendelian random-
ization method, considering its methodological
limitations and in combination with observa-
tional and clinical research findings, is necessary
to improve the evidence base and optimize long-
term health outcomes for women and children.
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JIBH3 «Yaczopodcvkull HayioHaabHUll yHigepcumemy», meduuHull paxkysbmem, kagedpa nponedes-
MUKU 8HyMpiWHIX X80po6, M. Yxic2opod

Pesrome. Bcmyn. 31 3pocTaHHAM piBHSA 0XKMPIHHA YHUCJIEHHI JOCTipKeHHA 30cepejUIncs Ha Kopeadanii Mix
OKUPIHHAM 1 CyOKJIIHIYHUM TinoTupeo3oM. OKUPiHHSA MOB'sI3aHe 31 3HMKEHUM CeKpPeTOM rOPMOHY POCTY i, K
HaCJIiJIOK, 3HIPKEHUM CeKpeToM iHcyninonozai6Horo ¢akTopa pocty-1 (IGF-1) 3 mevinku.

Mema docaidxcerHsi. BU3Ha4YMTH 0COGJIMBOCTI 3MiHU PiBHIB TOPMOHIB-PEry/IsITOPiB MeTaboJiYHUX NpoIe-
ciB y XBOpHX Ha TinoTUpPeo3 NpHu MeTaboJ1iYHO-acoliHoBaHil )KUpoBiit xBopo6i nedinku (MAXKXII) Ta oxxupiHHi.

Mamepiaau ma memodu. Ha kiiHiuHil 6a3i kadeapu nponeseBTHKY BHYTPIIIHIX XBOpo6 o6cTexeHo 216
XBOPHUX Ha rinoTupeo3 Ta oxxupiHHA y noeaHanHi 3 MAXKXII. XBopux po3nogiseHo Ha /Bl KJIiHIYHI Irpyny, 3a-
JIEXKHO Bif cTazil ypaxeHHsA nediHku. B I rpyny BBilLI0 84 XBOpUX i3 riNOTHPE030M Ta 0KUPIHHAM y OEJHAH-
Hi 3 MAXKXII Ha cTazii ypakeHHsI ediHKY, 10 Bignosigaso creatoldy nevinku (CII). Y Il rpyny BigHeceHo 132
nauieHTiB i3 rimoTrpeo3oM Ta oxupiHHAM y noegHaHHi 3 MAXKXII Ha cragii creatorenaruty (CI). ¥ xBopux
MPOBE/IEHO OL[iHKY PiBHIiB TOPMOHIB-pPEry/IITOPiB MeTab0JIiYHUX MPOLECIiB (THPEOTPONHOI0 FOPMOHY, iHCYJIiH,
JIEITHHY, TPeJIiHy, pe3UCTUHY, coMaToTpomnHoro ropMmony (GH), incyninonoai6uuit paxrop pocry-1 (IGF-1), in-
cyniHomozi6HOTO pakTOpa pocTy 3B'a3yBasibHOrO npoTeiny 3 (IGFBP-3)).

Pezyabmamu docaidscens. Cepef xBopux | rpyn# i3 rinoTepro3oM Ta 0XKUPIiHHAM Pi3HOTO CTYTIEeHsI BUPaXKe-
HOCTI IIpY ypaxkeHHi meviHky, o Bifgnosigaso CIl, 1ocTOBipHO YacTille BCTAHOBJIEHO 0OCTEXEHHUX 3i CTafi€l0
¢i6po3y F1 3a mkanoro METAVIR (57,1 % nauienTiB - p<0,01), Tozi sik cepes xBopux Il rpynu focToBipHO yac-
Tille BcTaHOBJIEHO OCi6 3i cTazieto ¢pibpo3y F2 3a mkanoro METAVIR (56,1 % nanienTiB - p<0,01). OniHka piBHSA
iHcysiHy, 1enTURY, pe3ucTuHy, GH y cupoBarTiii KpoBi BKa3ye Ha iX 36i/IbIIeHHS, i3 MaKCUMaJIbHUM BiZIXUJIEHHSAM
Biz HopMu y nanieHTiB Il rpyny, a piBens IGF-1 ta IGFBP-3 y cupoBatii KpoBi 3HH>KeHO B faHUX XBopux. [lo-
Ka3HUK I'peJliHy B CHpPOBaTILi KPOBi MiIBULIIEHO Y JaHUX NALIEHTIB, IPOTe MaKCUMaJIbHi 3Ha4YeHHS BUABJIEHO B |
IPyNHy 06CTEKEHHUX.

BucHogKku. Y XxBopuX Ha rinotupeos ta oxxupinHa npu MAXKXII BcTaHOBJ/IEHO rinepiHCy/liHEMIO, a TaKOX
306i/blIeHHS PiBHSA pe3UCTHHY, IENTUHY, rpesiiny Ta GH y cupoBaTui KpoBi, Toai sik nokasuuku IGF-1 ta IGFBP-3
y CUpOBATIii KpOBi 6yJiM HIXKYeE 32 HOPMY B ZJaHUX NMaLli€HTIB. BcTaHOB/IeHO NpsAMUH 3B's1I30K MiXK piBHAMH iHCY-
Jiny, peauctuny, jentuny, GH, IGF-1 ta IGFBP-3 y cupoBaTiii kpoBi Ta BupaxeHicTio ¢pi6po3y 3a urkanow META-
VIR y XBOpHUX Ha rinoTupeos Ta 0KUpiHHA, TOAI AK NoKasHUKU TTI Ta rpesiiHy HeraTUBHO KOPEJIIOIOTE i3 CTyIIe-
HeM Qi6PO3y B JAaHUX MAIiEHTIB.

Kiro4oBi csioBa: rinotupeos, MmetabosiyHO-acoliioBaHa KHUpPOBa XBOp0o6a MediHKH, OKUPiHHA, JinigHUN
00MiH, iHCY/JiIHOPE3UCTEHTHICTh, TOPMOHU (THUPEOTPONHUN TOPMOH, iHCYJIiH, JIEITHH, TPeJiH, Pe3UCTHH, CO-
MaTOTPONHUIN FOPMOH, iHCy/IiHOMOAIOGHMH dakTOp pocTy-1/comaToMeHiH-C, iHCcyniHOMOAIGHUN daKkTOp pocT
3B’I3yBa/IbHUM MTpoTeiH 3).

Features of changes in the level of hormones-regulators of metabolic processes in patients with hy-
pothyroidism in metabolic-associated fatty liver disease and obesity
Sirchak Ye.S., Voloshin M.M.

Abstract. Introduction. With the increase in obesity levels, numerous studies have focused on the correlation
between obesity and subclinical hypothyroidism. Obesity is associated with reduced secretion of growth hormone
and, as a consequence, reduced secretion of insulin-like growth factor-1 (IGF-1) from the liver.

The aim of the study. To determine the features of changes in the levels of hormones regulating metabolic
processes in patients with hypothyroidism with metabolic-associated fatty liver disease (MASFLD) and obesity.
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Materials and methods. At the clinical base of the Department of Propaedeutics of Internal Didease, 216
patients with hypothyroidism and obesity in combination with MASFLD were examined. Patients were divided
into two clinical groups, depending on the stage of liver damage. Group I included 84 patients with hypothyroidism
and obesity in combination with MASFLD at the stage of liver damage, which corresponded to hepatic steatosis
(LS). Group II included 132 patients with hypothyroidism and obesity in combination with MASFLD at the
steatohepatitis (SH) stage. The patients were assessed for levels of hormones regulating metabolic processes
(thyroid-stimulating hormone, insulin, leptin, ghrelin, resistin, somatotropic hormone (GH), insulin-like growth
factor-1 (IGF-1), insulin-like growth factor binding protein 3 (IGFBP-3)).

Results of the study. Among patients in group [ with hypothyroidism and obesity of varying severity with liver
damage corresponding to the LS, those examined with stage F1 fibrosis according to the METAVIR scale were
significantly more likely to be found (57.1% of patients - p<0.01), while among patients in group II, those with
stage F2 fibrosis according to the METAVIR scale were significantly more likely to be found (56.1% of patients
- p<0.01). Assessment of serum insulin, leptin, resistin, GH levels indicates their increase, with the maximum
deviation from the norm in patients of group II, and serum IGF-1 and IGFBP-3 levels are reduced in these patients.
Serum ghrelin levels are increased in these patients, but the maximum values were found in group I of the
examined.

Conclusions. In patients with hypothyroidism and obesity with MASFLD, hyperinsulinemia was found, as well
as an increase in serum resistin, leptin, ghrelin and GH levels, while serum IGF-1 and IGFBP-3 levels were below
the norm in these patients. A direct relationship was established between serum insulin, resistin, leptin, GH, IGF-1
and IGFBP-3 levels and the severity of fibrosis according to the METAVIR scale in patients with hypothyroidism

and obesity, while TSH and ghrelin levels negatively correlate with the degree of fibrosis in these patients.

Key words: hypothyroidism; metabolic-associated fatty liver disease; obesity; lipid metabolism; insulin
resistance; hormones (thyroid-stimulating hormone, insulin, leptin, ghrelin, resistin, somatotropic hormone,
insulin-like growth factor-1/somatomendin-C, insulin-like growth factor binding protein 3).

Bctyn

3a ocTaHHI I'ATAECAT POKIB Iy06aJbHA I0-
LIIUPEHICTb 0)KUPIHHA CTPIMKO 3pOCja, CTaBLIU
cepiio3HO0 NMPO6JEMOI0 OXOPOHU 3J0pPOB’S B
yCbOMY CBITi. 3i 3pOCTaHHAM piBHA OXUPiIHHA
YUCJIEHH] [OCJIJPKeHHA 30CepeJU/IMcad Ha KO-
pesfnil MiXk OKUPiHHAM i CyOKJ/IiHIYHUM rino-
THUPEeO030M. BilbIIiCTh JOCAIXKEeHb CBiAYATb, 110
CyOKJIiHIYHUH TiMOTUPEO3 MOXKe MPU3BOJUTH 10
IeBHUX MeTaboJ/IiYHUX MOpYIleHb, AKi OCUJIIO-
I0ThCSl IPU O3KUPiHHI [1].

MeTa6oJiiyHa acouilioBaHa }XUpoBa XxBopoba
nedinku (MAXXII) € oJHUM 3 OCHOBHUX YCKJIaJ-
HeHb OXKUPIiHHSA i cTajla HAWMOIIUPEHIIUM 3a-
XBOPIOBAaHHSIM NeYiHKU y AiTeH i miguiTkiB. Kpim
TOT0, OXKHMPiHHSA N10B’s13aHe 31 3HUXKEHUM CeKpe-
TOM TOPMOHY POCTY i, IK HACJIiZ0K, 3HWXKEHUM
cekpeToM iHcysiHomoAi6HOro dakTopa pocTy-1
(IGF-1) 3 neuinku [2,3]. TopmoH pocty Ta IGF-1
€ BOXXJIMBUMU PETyJITOpaMHU MeTaboJ1i3My IJ110-
KO3U Ta JiNniZiB i MaloTh NPOTHU3aNaJAbHy Ta aH-
TUdi6po3HY Aito [4].

[TonepeHi foc/iPkeHHA BKa3ylOTb HA 3HU-
>keHHs piBHA IGF-1 npu o>kUpiHHI, IpUYOMY 3HU-
>keHHs1 piBHA IGF-1 He3asexxHO KopeJsloe 3 pis-
HUMU CepLeBO-CYJUHHUMU PAaKTOpaMHU PU3UKY,
TakuMu Ak MAXKXII, iHCyJiIHOpe3UCTEeHTHICTB,
HU3bKUN piBeHb XOJIECTEPHHY JiimonpoTeiniB
BUCOKOI ILIJILHOCTI Ta MeTabo/iuYHUN CUHAPOM.
Akin et al. Bepire BUCYyHYJ/IM TinoTe3y Npo 3HU-
»keHH4 piBHA IGF-1 y nopociux i3 cy6kIiHIYHUM

rinorupeosom, 1o 6yJo nigreepxeHo Koyuncu
et al. y Typeubkiii koropri [1].

[IpoBesieHi NOKJIIHIYHI JOCTIKEHHS TOKa3y-
I0Th, 1110 aHOMaJiii oci COMaTOTPONMHUN TOPMOH
(GH)/IGF-1 nop’s13aHi 3 BUI11[010 TOIIKUPEHICTIO CTe-
arTo3y, 3 6i/IbII BUKUM IPOrpecyBaHHAM JI0 He-
asikorosibHOro creatorenatuty (HACI), nuposy ta
TepMiHaJIbHOI CTa/lii 3aXBOPIOBAHHSA MeYiHKH [2,5].

[Toniono pgo IGF-1, IGF-3B’a3ytoui 6inku
(IGFBP) Tako» CHHTE3YIOTbCS MEYiHKOW Y BiJl-
noBiab Ha GH. IGFBP y cupoBarui 38’s13y10Th IGF-
1 pns perynroBaHHA Horo Ail, ajie TaKoX MalThb
He3aJiexxHi 6ioJioriuHi fii [6]. HefaBHil aHasi3
nokasye, o piBHi IGFBP y KpoBi nigBuIy0Th-
cad Ha crafii po3BUTKy ¢(pibpo3y nevinku [7],
TOAI AK IHIII JOC/Hi[XeHHA BKa3ylTb Ha Te, 110
MAXXII kopestoe 3 BUCOKUMHU piBHAMU IGFBP-1,
IGFBP-2 ta IGFBP-3 y kposi [8, 9]. HewozaBHo
3’ABUBCA JI0JaTKOBUH OIJIOK 3 MEHIIOI 3JaT-
HicTio 3B’s13yBaTucs 3 IGF-1, Akuil Ha3uBa€Th-
cs1 IGFBP-1 a6o IGFBP-7, sk mapkep Ta MAXXII
[10]. OTxe, psg JOKJAIHIYHUX Ta KJAIHIYHUX [0-
C/liJ>)KeHb Ha TBAapUHHUX MOZeJIAX Ta JOPOCJUX
NnalieHTax MiATBePIKYE KOpessALilo MDX piBHA-
mu GH Ta IGF-1 y po3Butky MAXXII [2].

OTxe, AOCJi)KeHHsI 0COBJMBOCTEN 3MiHHU
pPiBHSI TOPMOHIB pery/isiTopiB MeTaboJIiYyHUX PO-
yecis, y oMy uucai i GH, IGF-1, IGF-3B’a3ytouoro
6isnka y xBopux Ha rinotupeos npu MAXKXII Ta
O0KUPIHHI € aKTyaJIbHUM I NMUTAHHAM NPU BU-
BUEHHI KOMOpPGIJHUX MATOJIOTIH.



MeTa aocaigKeHHs

Bu3sHauuTU 0COGJIMBOCTI 3MiHU PiBHIB rop-
MOHIB-pery/sisiTopiB MeTaboJIiYHUX MPOLECIB Yy
XBOpUX Ha rinorupeo3 npu MAXKXII Ta oxxupiHHI.

HaykoBe mociifxkeHHS BUKOHAHO B paMKax
HayKoBoi TeMH KadeJpu NponefeBTUKU BHY-
TpiwHiX XBopo6 «CyyacHa TaKTHUKa BBeJeHHs
XBOpUX 3 MOJIMOpPO6IHOI MATOJIOTiE0 MpPU 3a-
XBOPIOBAHHSAX OPraHiB TpaBJIeHHA B yMOBax MaH-
nemii COVID-19» (HoMep Jep:kaBHOI peecTparii
0121U0110177).

Marepiasu Ta MeTOAU

KoMmniekcHe 06cTexeHHs NalieHTIB NIPOBO-
JUJIM Ha KJiHIYHINA 6a3i kadeapu nponegeBTH-
KM BHYTPILIHIX XBOPO6 MeJUYHOro QaKy/IbTeTy
JABH3 «Yxropoacbkuil HalliOHaJIbHUW YHiBep-
CUTET». Y JIoCai>KeHHsI BKAO4YeHo 216 maijieH-
TiB i3 riNOTUPEO30M Ta 0XKUPIHHAM Y NOEAHAHHI
3 MAXKXII, ski nepebyBasiM Ha cTalliOHApHOMY
JIIKyBaHHI B €HLOKPUHOJIOTIYHOMY Ta racTpoeH-
TepoJioriyHoMy BingisieHHax KomyHanbHOro He-
koMepuiiiHoro niagnpuemcrsa (KHII) «3akapnaTt-
CbKa o0JslacHa KJiHiYHa JiikapHs iMeHi AH/pis
HoBaka» 3akapnaTcbkoi o6JiacHoi pagu (30P)
a60 Ha aMOy/IaTOPHOMY CIIOCTepeKeHHI y ciMel-
HOro Jiikaps 3a nepiox 2021-2026 pp.

XBOpUX Ha TiNOTUPEO3 Ta 0XKUPIHHA Y NOEA-
HaHi 3 MAXKXII poszineHo Ha ABi KJIiHIYHI rpyny,
3aJ/IeXKHO BiJ cTafil ypakeHHs nediHku. Y [ rpyny
BBiNLJIO 84 XBOpUX i3 TiNOTUPEO30M Ta OKUPiH-
HAM y noeaHaHHi 3 MAXKXII Ha crapaiil ypaxkeH-
HA NeYiHKH, 10 BiANOBiZA/I0 CTeaTo3y MeYyiHKU
(CIT). Cepen obcTexxeHux | rpynu xkiHok 6yJio 28
(33,3 %), a yosioBikiB 6ys10 56 (66,7 %), BikoM
46,7+4,5 poky. B Il rpyny BigHeceHo 132 nanien-
TiB i3 riNOTUPEO30M Ta 0XKUPIHHAM Y NOEAHAHHI
3 MAXKXII Ha cTagii creatorenatuty (CI'). Cepen
ob6cTtexxeHux Il rpynu xinok 6y10 52 (39,4 %),
yoJ10BikiB - 80 (60,6 %) BikoM 43,8+7,4 poky.

KonTposibHy rpyny cknasu 30 npakTH4YHO
3/10poBUx oci6 (cepen Hux 17 xiHok (56,7 %) Ta
13 yosioBikiB (43,3 %), cepeiHili BiKk IKUX CTaHO-
BUB 45,1+5,8 poky).

Yci pgocnimxeHHA NPOBOAMWJIACA 3a 3TOLOM0
MaljieHTIiB, a ix MeToAoa0Tis BignoBigana l'enb-
ciHCbKiN Jeksaparnii mpo npasa JiroAuHU 1975
poky B penakuii 1983 poky, KonBenuii Pagu €B-
ponu npo npasa JIIOJUHHU Ta 6ioMeUIIMHY, a Ta-
KO 3aKOHOZIaBCTBY YKpaiHU Ta JIOKaNbHIN 6io-
eTU4YHiN koMicii IBH3 «YxxHY».

Yci xBopi, BKJIOYEHI Y HAyKOBe CIOCTepe-
»KeHHs1, 6yJI1 06CTeXKeHi 3a JJONIOMOTrOl0 3arajb-
HO-KJIIHIYHUX MeTo/iB o6cTexxeHHs. [l Bepu-
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dikanii fgiarHo3y 3BepTa/d yBary Ha xapakTep
CKapr Ta aHaMHe3 3axBOploBaHHs. [Ipu aHTpo-
[IOMEeTPUYHOMY LOCHi[KeHHI BUMIpIOBaIu 3picT
i Bary, po3paxoByBasiu iHAekc Macu Tijsa (IMT).
3rigHo 3 pekoMeHaanismMu BOO3, nanieHTH 6yau
posnoaineHi 3anexHo Big IMT, npu sikomy IMT
16,0 i MeH1IE BBaXKA€ThCS JedillUTOM MacH Tija
(BupaxkeHuit pedinuT macu Tina); 16,0-18,5
- HeJIoCTaTHbOIO Macomw Tija; 18,5-24,9 - Hop-
MaJIbHOI Macolo Tisa; 25,0-29,9 - HaaJMIIKO-
Bor0 Macow Tina; 30,0-34,9 - oxupiHHaM 1-ro
cryneHs; 35,0-39,9 — oxUpiHHAM 2-TO CTyNEeHS;
40,0 i 6inbie — OXKUPIHHAM 3-TO CTyINEHSI.

YciM XBOpUM IIpPOBeZleHO YJIbTPa3BYKOBeE
nociimkenHs (Y3/l) opraHiB yepeBHOI MOpPOXK-
HUHU Ta IUTONOJI6GHOI 3as03u. Y cHUpoBaTLi
KpOBi MpPOBOAWJIU CTaHAAPTHI 3ara/ibHi Ta 6io-
XiMi4YHI AOC/ig»KeHHsI 3 aKLeHTOM IOKa3HUKH
JYHKIIIOHA/ILHOTO CTaHy MeviHKU Ta JiMniJHOTO
¥ ByrJieBoZlHOTO 0OMiHiB. YciM xBopuM (14 nia-
THOCTYBaHHsI TiNOTUPe03y) BU3HAyaJu piBeHb
THUPEOoIAHUX TOPMOHIB y cUpoBaTli KpoBi (Bijib-
HUM TpuokcuH (T4), TpuitoaTuponin (T3)) Ta
TupeoTponHuit ropmoH (TTT).

MAXXII pgiarHoctyBaau BiANOBIJHO KpHu-
TepiiB yHipiKOBAaHOrO KJIHIYHOTO MNPOTOKOJY
(Haka3 MO3 Ykpainu Big 06.11.2014 p. Ne 826)
Ta kJiHIYHUX pekoMmeHzanin EASL-EASD-EASO
oo AiarHoctuky ta JikyBaHH MAXKXIL. Cry-
NiHb Ypa)KeHHA MeYiHKU BU3HaYaJM 3a J0I0OMO-
rol0 CyporaTHUX MapkepiB ¢ibpo3y 3 BUKOPUC-
TaHHAM oHJIalH-KanbKyasaTopiB (NAFLD fibrosis
score (NFS), Fibrosis 4 calculator (FIB-4), ®i6po-
TecT), a Takoxk Tecty FibroMax. XBopuM npose-
JleHO CTeaTOMEeTpilo Ta eJIaCTOMETPIl0 MeYiHKU.

JliarHo3 rinoTupeos BCTaHOBJIKOBAJIU BiJIO-
BiHO A0 pekoMmenaniit NICE (National Institute
for Health and Care Excellence, 2019), Hacra-
HOB EBporneiicbkoi THpeoigHoi acouianii (ETA)
Ta AMepuKaHCbKOI TupeoigHoi aconjianii (ETA)
- 2012-2014, a Takox 3 ypaxyBaHHSIM KpUTeEPi-
iB yHipikoBaHOro kJiHiuHOro mportokosy MO3
Ykpainu.

KpuTepiamu BUKJIIOYEHHS XBOPUX i3 A0CIi-
JPKeHHs Oy/IM: Yypa)KeHHs [Te4iHKU aJIKOT0JIbHOI,
BipycHoi (Bipyc renatutiB B, C, D) eTtioJsorii, ay-
TOIMyHHe ypakeHHs NmediHKH, xBopoba Binbco-
Ha-KoHOBas10Ba, reMOXpoMaTo3, TAPEOTOKCHUKO3,
ayTOIMYHHUH THUPEOIUT, pak UIUTONOAIOHOI 3a-
Jio3y, nuykposu# aiabet (UJ) 1 Tuny, U/ 2 Tuny
(cTapisi mekomIieHcallii), OHKOJIOTiIYHI 3aXBOPIO-
BaHH#, ICUXIaTPUYHI 3aXBOPIOBAHH4, 1110 He [0-
3BOJIIIOTh a/leKBaTHO OLIHUTH CTaH XBOPUX, ['0-
cTpi iHpeK1iliHi 3aXBOpIrOBaHHS.
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Kpurepiamy BKJIIOYEHHS XBOpPUX i3 AOCIi-
JOKeHHS 6ysiu: xBopi 3 rinotupeo3om, MAXKXII ta

iX NOEAHAHHAM, 0KUPIHHA Y XBOPUX HA TiNOTHU-
peo3 Ta MAXKXIL

Y ob6cTexkeHUX NalliEHTIB BU3HAaYad piBeHb
CUpPOBATKOBOI'O IpeJliHy 3a JONOMOTOK iMyHO-
depmenTHoro ananizy (IPA) (Trect-cucremu
RayBio® Human/Mouse/Rat Ghrelin Enzyme
Immunoassay Kit, BifnoBigHO 10 METOAUKHU BU-
po6HuUKa). PiBeHb JIENTHHY Ta Pe3UCTHUHY B CU-
poBaTLi KpOBI TaKOX [OC/HIKYBaJu 3a [LOIO-
Moroto [PA. /lns ouiHKU piBHS JIENTUHY BUKO-
puctoByBasu TecT-cucteMu Tecan Sunrise, LDN,
HimeuuuHa, a /151 BU3HAYE€HHA PiBHSA PE3UCTUHY
BUKOPUCTOBYBa/IM peakTuBU ¢pipMu Mediagnost,
HimeyuuHa. [Ioka3HUK TUPEOTPOITHOI'O TOPMOHY
(TTT) y cupoBaTui KpoBi BU3HA4ya/M 3a [OMO-
MOT 00 IMYHOXIMiYHOTO MeTOLY 3 eJIeKTPOXeMi-
nwoMiHecieHTHOM AeTekuiero (ECLIA) 3a gomo-
Moroto TecT-cucteM Cobas 6000/ Cobas 8000
(Roche Diagnostics, llIBeliniapisi). PiBeHb coma-
ToTpomnHoro ropmony (GH), iHcyniHonoai6HOrO
dakTopa-1 (comatromenuny-C (IGF-1)), iHcynino-
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nozni6Horo ¢pakTopa pocTy 3B’sA3yBaJIbHOTO MPO-
Teiny-3 (IGFBP-3) y cupoBarTiii kpoBi BU3HavaIu
3a JOIOMOroK IMYHOXIMi4YHOTO MeTOoAy 3 XeMi-
JoMiHeclieHTHO JleTekiieo (CLIA), Bukopuc-
TOBYyI0OYU TecT-cicTeMu Immulite (Siemens AG,
HimeyuunHna).

Ananiz i 06pobka pe3y/abTaTiB 06CTEXKEH-
HA XBOpHUX 3JiMCHIOBajJacad 3a [O0INOMOIOI0
KOMIT'1oTepHOI nporpamu Statistics for Windows
v.10.0 (StatSoft Inc, USA) 3 BUKOpUCTaHHSM Na-
paMeTpHUYHUX | HemapaMeTpUYHUX MeTOZiB
OLIHKM OTPUMaHUX pPe3yJIbTaTiB.

Yci npouenypy, 110 NPOBOAUIUCA B MeXax
JOCJIiPKeHH, BiANOBiAaMM eTUYHUM CTaHAaAp-
TaM eTUYHOlI KoMicii Ta noJsiokeHHAM [esbCiH-
CbKOI JieKJapalLil.

Pe3ysiibTaTH J0CiAKEeHb

[licnia y3arajlbHeHHA pe3yJbTaTiB IIpoOBe-
JleHUX JNOCJiJKeHb LI0J0 BU3HAYeHHS CTYIeHs
ypakeHHs MeviHKU 06CTeXXeHUX HaMU MallieHTiB
pO3MOo/iJieHO 3a CTYNeHsIMU BAaXXKOCTi $ibpo3y
nevinku 3a mkanorw METAVIR (puc.1).

I rpyma
56,1
IT rpyma
28
143
0
E2* F3

Puc. 1. Po3nodin o6cmediceHUx X80pux 3a cmyneHsamu gaxckocmi ¢pibpo3sy neuinku 3a wikasioro METAVIR.
Ipumimka: mixc nokasHukamu y xgopux I ma Il epyn pizHuys cmamucmuyHo docmogipHa: * - p<0,01.

Y xBopux | rpymnu i3 rinotrepuo3oMm Ta 0Xu-
piHHAM pi3HOI CTyNeHi BUpaXeHOCTI NpU ypa-
JKeHHs NneviHky, mo Bignosigaso CII, focToBipHO
yacTillle BCTAaHOBJIEHO OOCTEXEHMX i3 CTafi€ro
¢i6posy F1 3a wkanoro METAVIR (57,1 % naui-
eHTiB - p<0,01), Toai ik cepen xBopux Il rpynu
JIOCTOBIpHO YacTillle BCTAHOBJIEHO 0Ci6 i3 cTafi-
€to ¢pibposy F2 3a mkanow METAVIR (56,1 % mna-

1ieHTiB — p<0,01). Citijg 3ayBaKUTH, 1110 B KOJIHO-
ro nauiexTa I rpynu He aiarHoctoBaHo F3 cTazis
¢i6po3y 3a mkanow METAVIR, Toai sk y I rpyni
obcTexxeHUX BcTaHoBJIeHO ¥ 28,0 % BuMaAKiB.

[IpoBeeHO BHU3HAYeHHA pPIiBHIB TOPMOHIB-
peryJjsTopiB MeTabo/IiYHUX NPOLECIB Y XBOPUX
i3 rimnoTupeo3oM Ta OxupiHHAM npu MANKXII
(Taba. 1).
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Tabauys 1
PiBeHb rOpMOHiB-pery/iiTopiB MeTa60/1iYHHX NPOLECIB y CUPOBATLi KPOBi B 06CTeKeHUX
O6cTexeHi
INokasHuk KoHTpoJibHa rpyna 06cTexeHi XxBopi

(n=30) I rpyna (n=84) Il rpyna (n=132)
TTI, Mmx/Ma 2,73+0,07 4,58+0,08** 5,07£0,14**+
Iacynin, Op/ma 7,86x0,18 39,18+0,21*** 46,22+0,16%**+
IpeniH, Hr /M 110,43+1,85 84,12+1,06%* 56,30+0,56**++
Pe3ucTuH, Hr /M 5,35+0,14 19,33+0,17*** 31,77+0,22***++
JlenTyH, Hr/ X 6,52+0,09 36,58+0,09*** 44,16+0,27* %+
M 4 3,27+0,07 17,44+0,06*** 27,19£0,14***+

Ipumimka: mixc NOKA3HUKAMU KOHMPOJAbHOI 2pynu ma 06cmexceHuUMU X80puMu pizHUYsi cmamu-
cmuyHo docmosgipHa: * — p<0,05; ** — p<0,01; *** - p<0,001;
Midc nokasHukamu y xeopux I ma Il epyn pizHuys cmamucmuyHo docmosipHa: + — p<0,05; ++ -

p<0,01.

PiBenb TTT y cupoBaTui KpoBi, sk i iz 6ymno
OuiKyBaTH, OYB MiJBUIIEHUM Yy 06CTEXKYBaHUX
HaMU nanieHTiB. TakoX BUSBJIEHO TilepiHCyJi-
HEMIlo, 10 € CBiJYEHHSAM IHCYJIHOPE3UCTEHT-
HocTi (IP) y maHux manieHTiB Ha rinoTupeos Ta
oxxupiHHA y noegHaHHi 3 MAXKXII. Ouinka piBHA
JIEIITUHY Ta PEe3UCTHUHY B CUPOBATILI KPOBi BKa-
3y€e Ha IX 36UIblIEeHHS, i3 MaKCMMaJIbHUM Bij-
XWUJIEHHSIM BiJf HopMH y naunieHTiB Il rpynu (3

YpaXKeHHAM IediHKHY, 110 BiANOBiAa€ cTafil cTea-
TorenaTUTy). PiBeHb rpesiiHy B cMpoBaTLi KpOBi
TaKOX MiZBUILEHO y 06CTEXyBaHMUX HaMH Mali-
€HTIB, IPOTEe MAaKCUMaJIbHi 3Ha4YeHHs BUSABJIEHO
B [ rpynu 06cTeKyBaHUX XBOPUX.

OuiHeHo piBHI FOPMOHY POCTY, a TaKOX
IGF-1 ta IGFBP-3 y cupoBarui kKpoBi B o6cTe-
)KYBAaHUX HAMM XBOPUX, L0 NPeJCTABJIEHO Yy
TabauIi 2.

Tabauysa 2
PiBeHb rOpMOHIB-peryjiiTopiB MeTa60/IiYHMX NPOLLECIiB Y CHPOBATILi KPOBi B oﬁcre;xennz
O6cTexeHi
INoka3HMK KoHTpoJbHA rpyna 06cTexeHi XxBopi

(n=30) 1 rpyna (n=84) 2 rpyna (n=132)
GH, K 6,45+0,12 12,17+0,11** 23,04£0,07**++
Hr/MJ1 Y 2,06x0,07 5,54+0,09** 10,17+0,12***++
IGF-1, Hr/mn 186,77+1,23 144,11+2,19** 118,23+1,77**+
IGFBP-3, MKr/mMa1 5,21+0,08 3,25+0,06* 1,08+0,12**++

[Ipumimka: mixc NOKasHUKamMu KOHMpOJAbHOI 2pynu ma obcmedceHUMU X8opumu pisHUYys cmamu-
cmuy4Ho docmogipHa: * - p<0,05; ** - p<0,01; *** - p<0,001;
Midc nokasHukamu y xeopux | ma Il epyn pizHuysi cmamucmuyHo docmosgipHa: + — p<0,05; ++ -

p<0,01.

AHasi3 OTpUMaHHUX JAaHUX CBiAYUTH MpO
36inpmenHs piBHsa GH y cupoBaTLi KpoBi y XBo-
pux i3 rinopyHkui€eo muTonoAi6HOI 3aM03u Ta
oxxupinHAM npu MAXKXII. Lli 3MiHM cynpoBOXKY-
BaJINCA JJOCTOBIpHMUM 3MEHIIEHHSAM NOKa3HHUKa
IGF-1 Ta IGFBP-3 y cupoBaTui KpoBi 3 Makcu-

MaJIbHO BUPQXKEHUM BIJAXUJEHHAM BiJf HOpDMHU Y
NauieHTIB i3 cTeaTorenatuToM Il rpynu.

[IpoaHasi30oBaHO BIJINB TOPMOHIB-peryJis-
TOpPiB MeTaboJIIYHUX MPOIECiB HA TPOTPecyBaH-
Hf YpaXKeHHd Ne4YiHKU NIPU TioTUPeo3i Ta 0XU-
pinHi (Tab6J1. 3).
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Tabauus 3

3icTaB/IeHHA TOPMOHIB-peryJiiTopiB MeTaG0/IiYHNX NPOLECIB Y CHPOBATILi KPOBi

3i cryneHeM ¢i6po3y nNeyiHKM B 06CTEXKEeHUX XBOPHUX

06cTexeHi xBopi
I rpyna (n=84) Il rpyna (n=132)
IlokasHHUK
Cryninb ¢pi6po3y nevinku 3a METAVIR
F1 F2 F2 F3
TTI, Mmx/Mn r=-0,56; p<0,05 r=-0,70; p<0,05 r=-0,82; p<0,01 r=-0,84; p<0,01
Iacynin, Og/ma r=0,76; p<0,01 r=0,78; p<0,01 r=0,80; p<0,01 r=0,88; p<0,01
I'penin, Hr/MA r=-0,64; p<0,05 r=-0,72; p<0,05 r=-0,78; p<0,01 r=-0,90; p<0,01
Pe3ucTuH, HT/MJI r=0,78; p<0,01 r=0,82; p<0,01 r=0,88; p<0,01 r=0,92; p<0,01
JlenTuH, HT /M r=0,70; p<0,05 r=0,76; p<0,01 r=0,90; p<0,01 r=0,94; p<0,01
GH, ur/mn r=0,60; p<0,05 r=0,74; p<0,05 r=0,78; p<0,01 r=0,86; p<0,01
IGF-1, ur/Mn r=0,70; p<0,05 r=0,76; p<0,01 r=0,74; p<0,01 r=0,88; p<0,01
IGFBP-3, Mkr/m r=0,52; p<0,05 r=0,74; p<0,05 r=0,80; p<0,01 r=0,94; p<0,01
OTpumMaHi pe3y/sbTaTH KOPEJSIiHHOTO  MATOJIOTIl A/ PO3pPOOKU MOMXJIMBHUX LLISXIB iX

aHaJi3y BKa3ywTb Ha NPSIMUU BILJIUB 3MiHU
piBHIB iHCyJsiHY, 1enTURY, pe3uctuny, GH, IGF-
1 ta IGFBP-3 Ha BupaxeHnicTb ¢ibpo3y y naui-
€HTIB i3 riNOTUPEO30M Ta 0XKUPIHHAM. BijbIn
CUJIbHY KOpeJIALil0 BCTAaHOBJIEHO y XBopux Il
rpyInu nepeBakHo npu F3 cTazii ypakeHHd ne-
4yiHKHM 3a wkKasow METAVIR. 3mina piBuiB TTI
I rpeJIMHYy HEraTUBHO KOpEJIE 3i cTyneHeM
ypaXKeHHd MeYiHKU NPU TinoTupeosi ta 0XHU-
piHHI.

OTxe, pe3y/IbTaTH NPOBEJEHUX JOCIIPKEHD
BKa3ylOTb Ha 3aJIeXHICTb MDX 3MIiHOIO piBHIB
FOPMOHIB-peryasaTopiB MeTaboJ/iuYHUX TMpolLe-
CiB y cUpOBaTLi KpPOBi Ta CTyllEHEM yparKeHHs
MeYiHKU Yy XBOPUX HA TiNOTHUpPEO03 Ta OXKUPIHHA.
[Toganbwi AOCHiKEHHA B [JaHOMY HANPAMKY
MOXKYTb PO3KPUTU HOBI NaTOTeHETHUYHI 0CO6JIU-
BOCTi mepebiry Ta mporpecyBaHHSI MO€EIHAHOI

KOpeKuil

BucHOBKH

1. ¥ XBOpHX Ha TiNOTHpPeO3 Ta 0XKUPIHHA
npu MAXXII BcTaHOBJIeHO rinepiHcy/iHeMito, a
TaKoX 306i/bLIIeHHS] PiBHS PE3UCTUHY, JIENTUHY,
rpesiiny Ta GH y cupoBaT1ii KpoBi, ToAl K MOKas-
HUukH IGF-1 Ta IGFBP-3 y cupoBarii kpoBi 6y1u
HUXKYe 32 HOPMY B JJaHUX MaLi€HTIB.

2. BcraHoB/IEHO NpsMUM 3B’SI30K MiX piB-
HAMM IHCYJiHY, pe3ucTuny, Jentuny, GH, IGF-1
Ta IGFBP-3 y cupoBaTLi KpoBi Ta BUpaXeHiCTIO
¢i6po3y 3a mkanow METAVIR y xBopux Ha rino-
THUPEO03 Ta OXKUPIHHA, TOAI AK NoKasHUKU TTI' Ta
rpejiiHy HeraTUBHO KOPEeJIIOTh 3i cTyneHeM ¢i-
6po3y B JJaHUX MaI[i€EHTIB.

KoH@uiikT iHTepeciB: aBTOopu noBigoMJIs-
I0Tb NIPO BiJICYTHICTb KOHQJIIKTY iHTepeciB.
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FEATURES OF DYSOSMIA IN NASOPHARYNGITIS OF
CORONAVIRUS (SARS-CoV-2) GENESIS
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Abstract. Introduction The upper respiratory tract is affected in the early stage of COVID-19. Moreover, it has
been studied that the cellular tropism of SARS-CoV-2 is limited to the nose ciliated epithelium and the oral cavity
epithelium squamous. Initially, olfactory disorders, such as anosmia (complete loss of smell) or hyposmia (partial
loss of smell), were not considered as specific symptoms.

The aim was to investigate and analyze information sources of thematic direction, which included pathologi-
cal patterns of viral etiology and reactions of the upper respiratory tract mucosa in coronavirus infection.

Materials and methods. A systematic literature review was analised, including publications by the past ten
years in the databases PubMed, Scopus and Web of Science, Cochrane Library, Embase, Clinical Trials.gov., UpTo-
Date/DynaMed, National Library named by Vernadsky, professional Ukrainian journals (according to the require-
ments of the Supreme Attestation Commission, Ministry of Education and Science of Ukraine). The selection of
articles was made according to keywords.

The results of the studies showed that the olfactory nasal cavity epithelium is an area of enhanced binding,
new coronavirus replication and accumulation, which is carried out by the active expression of two “host” recep-
tors ( ACE2 receptor blockers and TMPSZ2 inhibitors) and by numerously olfactory epithelium non-neuronal cells.
The exact mechanism by which the virus leads to this symptom is still unclear. The proposed mechanism is that
in “immunely balanced” individuals. The coronavirus damages the olfactory epithelium and causes acute local
inflammation with edema and development of anosmia are which recovered after the acute phase. However, in
individuals with a genetic predisposition to develop autoimmunity. The immune response to the any virus can
create a parallel adequate autoimmune response, generating autoantibodies directed to olfactory receptors and
related peptides (G-protein-coupled receptors), allowing the inflammatory process to access the central nervous
system by the olfactory bulb. The inflammation is induced with the neurological symptom sprogress, including
persistent anosmia, fatigue, brain fog, etc. The definitive clinical and pathophysiological of olfactory symptoms
significance remains to be elucidated.

Conclusions. COVID-19 olfactory disorder in patients is an early symptom of the disease, usually severe with
complete loss of olfactory function, but reversible in most cases. The clinical picture represents a specific lesion of
the respiratory system, uncharacteristic for other respiratory viruses, with preservation of conditions for normal
transnasal airflow in the presence or slight severity of edema, hyperemia of the nasal mucosa and/or rhinorrhea.

Key words: upper respiratory tract, nasopharyngeal mucosa, nasopharyngitis, dysosmia, SARS-CoV-2.

Oco61uBOCTi AU30CcMili Ipu Ha3odapuHriTi kopoHaBipycHoro (SARS-CoV-2) reHesy
Taman I0.B.

Pe3tome. Bcmyn BepxHi AuxasbHI HIJIAXU YpaXkaloThbcA Ha paHHiN ctazii COVID-19. [lo Toro x focaifpkeHo,
10 KJITUHHUH Tpomi3sM SARS-CoV-2 o6MeXeHUH BiHYacTUM eliTesiEM HOca Ta MJIOCKOKJIITUHHUM eMiTeslieM
poToBoi nopoxkHWHU. CIOYATKY MOPYIIeHHsI HIOXY, TaKi Ik aHOCMisl (IOBHA BTpaTa HIOXY) a6o rinocMis (4acTko-
Ba BTpaTa HIOXY), HE BBOKAJIKCS ClIeUPIYHUMU CUMITOMaMH,

poTe JlesiKi [0C/TiPKEHHS BKa3yBaJId HAa MOXKJIMBUH 3B’ 130K Mi>K 10 C/Ti/PKyBaHUMU po3JiagamMu Ta COVID-19.

Mema docaidxcenns. Jlocniautu Ta npoaHasisyBaTH iHpopManiiiHi [pKepesa TEMaTUYHOTO CIIPSIMYBaHHS,
sIKi BKJIIOYAJIW TATOJIOTiYHI TaTepHU BipycHoOI eTioJiorii Ta peaknii c;1M30B0i 060JI0HKU BEepPXHIX BiAainiB pecmi-
PaTOpPHOro TPAKTY NP KOPOHaBipycHil iHpeKIjil

Mamepiaau ma memodu. Bysno mpoBe/leHO CUCTEeMAaTUYHUI aHaJli3 JiTepaTypH, BKJIOYaYU ny6Jrikanii 3a
OCTaHHI IecsThb PoKiB y 6a3ax ganux PubMed, Scopus Ta Web of Science, Cochrane Library, Embase, Clinical Tri-
als. gov., UpToDate/DynaMed, HanionasibHoi 6i61ioTexku iM. BepHacbkoro, y ¢paxoBUX YKpalHChKHUX KYypHaIax
(3a Bumoramu BAK, MOH). Big6ip crare# 3aiiicHIOBaBCS 32 KJIIOYOBUMHU CJIOBAMHU.

Pezyremamu docaidxceHb. BUsIBJIeHO, 1110 HIOXOBUH eMNiTesiil MOPOXKHUHU HOcCa — AiAsHKA MOCUJIEHOTO
3B’13yBaHHs, perJIiKalil Ta HAaKONWYeHHsI HOBOT'0 KOPOHABIipyCy, 1110 00YMOBJIEHO aKTUBHOI €KCIPECIEI0 ABOX
peuenTopiB «rocnogapsi» (mpotea3 AII®2 i TMIIC2), uncieHHUMU HeHPOHAJIbHUMH KJIITUHAMH HIOXOBOTO elli-
TeJsiito. TOUHUHM MeXaHi3M, 4epe3 SAKUW Bipyc NPU3BOAUTH A0 LbOTO CUMITOMY, 0Ci HE3PO3YMiJIMKI. 3anpomno-
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HOBaHUW MeXaHi3M INOJIATAE B TOMY, 1[0 ¥ «IMyHITETHO 36a/JaHCOBaHUX» 0Ci6 KOPOHABipyC NMOLIKO/XKY€E HIOXO-
BUH eniTeJi}l Ta BUKJIMKAE TOCTPe MiclieBe 3aMajieHHsl 3 HAOPSAKOM Ta pO3BUTKOM aHOCMIl, ke BiZJHOBJIIOETHCS
nicast roctpoi ¢pa3u. OHAK Yy 0Cib i3 reHETUYHOI0 CXUJIBHICTIO 10 PO3BUTKY ayTOIMyHiTETY iMyHHa BiZjmOBiJb
Ha BIpyC MOXXe CTBOPMTH Iapajie/ibHy ayTOIMyHHY BIiJIOBi/b, CTBOPIOIOYMU AyTOAHTUTLIA, CIIPAMOBaHiI Ha
HIOXOBIi pelenTopu Ta NoAi6Hi nenTuAu (penentopy, NoB’s3aHi 3 G-6isKoM), 1[0 103BOJISIE 3aMaJbHOMY TPO-
LleCy B LleHTpa/bHI HepBOBIiH cUCTeMi Yyepe3 HIOXOBY LIUOY/NHHY, Jie IHAYKYETbCA 3alaJeHHs 3 PO3BUTKOM
HEBPOJIOTYHUX CHMITOMIB, BK/JII0YalOUU CTilIKy aHOCMil0, BTOMY, TYMaH Y MO3Ky To1110. OcTaTO4YHY KJIiHiYHY Ta
natodiziosoTiyHy BaXK/IMBiCTh HIOXOBUX CHMIITOMIB I1[e HAJIEXKUTh 3'sicyBaTH [32].

BucHosgku. Posnap Hioxy y nanieHTiB i3 COVID-19 € paHHIiM CHMOTOMOM 3aXBOPIOBaHHS, 3a3BUYall BaXKKO-
ro CTymneHs 3 MOBHOI0 BTPaTO QYHKIi BiAUyTTs 3amnaxiB, ase 3/e6isbiioro 3sopoTHui. Kiiniuna kaptuHa
NpeJCcTaBJIsSIE 0COOIMBe, HeXapaKTepHe [/ IHIIMX peclipaTOPHUX BipyciB ypaXkeHHs pecnipaTOpHOI CUCTEMHU
i3 30epexxeHHSAM YMOB /iJ11 HOPMaJIbHOTO TPaHCHA3aJIbHOTO MOTOKY MOBITPsl NPU MPUCYTHOCTI a60 HE3HAYHOI

BUPA3HOCTI HAGPSKY, rinepemii ciM30Boi Hoca Ta/abo puHopei.
KiouoBi cioBa: BepxHi JiMxasbHI HIJISIXY, CIM30Ba 060JIOHKA Ha3zodapeHTialbHOI 30HH, Ha30(aAPUHTIT,

nausocMmii, SARS-CoV-2.

Introduction

The upper respiratory tract is affected early
in COVID-19. Moreover, it has been studied that
the cellular tropism of SARS-CoV-2 is limited to
the nose ciliated epithelium and the oral cavity
squamous epithelium [1]. Initially, olfactory
disorders, such as anosmia (complete loss of
smell) or hyposmia (partial loss of smell), were
not considered specific symptoms, however, some
studies have indicated a possible link between the
disorders under study and COVID-19. After the
spread of the virus in Europe, it became apparent
that anosmia and hyposmia are important criteria
for diagnosing the disease. Therefore, the WHO
recognized olfactory disorders as one of the
main symptoms of COVID-19. At the same time,
chemosensory insufficiency is most often an early,
and sometimes the only manifestation of infection
incarriersofthe SARS-CoV-2virus,whodonothave
other symptoms [2,3]. There has been increasing
interest in the possible causes of early and
specific chemosensory deviation in COVID-2019.
We reviewed recent studies that have shown that
the prevalence of symptoms such as olfactory and
gustatory dysfunction in patients with COVID-19
is not the same in different populations. This is
likely due to differences in the S-protein of several
viral strains, or interpopulation differences in
human proteins. These used by the virus for cell
entry, which alters the infectious properties of
the virus, respectively, the cellular and molecular
mechanisms underlying virus-induced anosmia,
especially highlighting new evidence of the key
role of olfactory epithelium supporting cells of
the [4].

The obtained data indicates brain damage
in COVID-19, which interpreted the possibility
of infection and pathways of SARS-CoV-2 to
penetrated into the brain through the nasal cavity
olfactory epithelium. The prospects of using

symptoms of chemosensory dysfunction for
rapid screening diagnostics of COVID-19 in the
early stages of the disease were also analyzed [5].
Anosmia and hyposmia significantly affect the
patients quality of life and have many etiological
factors, including trauma, inflammatory
conditions, in particular, chronic rhinosinusitis,
neoplasms and viral infections (rhinovirus and
SARS-CoV-2 too) [6].

Olfactory disorders are one of the main
manifestations of COVID-19, but studies are
still needed to clarify the mechanism associated
with the development of anosmia and hyposmia
caused by SARS-CoV-2 [3]. The main route of
entry of SARS-CoV-2 into the body is the nasal
mucosa. Conductive anosmia occurs due to
nasal congestion, which is common with many
viruses, and may be accompanied by symptoms
of rhinorrhea and rhinitis. However, studies
show that loss of smell in COVID-19 occurs in
most cases independently of these symptoms|[7].
Olfactory epithelial damage is the mechanism
identified as the most likely cause of olfactory
dysfunction caused by SARS-CoV-2, which may
be exacerbated by central nervous system (CNS)
damage [8,9]. The COVID-19 Access Accelerator
has become an unexpected global effort to rapid
development and expand diagnostics, treatments,
and ensure equitable global access to COVID-19
vaccines, initiated by WHO and partners [10].

Since the WHO Director-General’s declaration
of a public health emergency of international
concern in May 2023 and the emergency final phase.
WHO has continued to lead the global response
to COVID-19, semi-working with partners and
governments, to transition by long-term, integrated
management of COVID-19 and other coronavirus
dangers. Current activities in this leading have
included regular reporting, supporting ongoing
research, updating recommendations and attitudes,
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virus trends monitoring and vaccine formulations
improving according to needing [2].

WHO has developed a strategical and
operational plan about the help many countries
address in COVID-19 as part of their current health
systems, to conduct this transition. The plan assists
the sustainable, evidence-based management
of the significants coronavirus dangers, aligning
COVID-19 responses with broader strategies for
Respiratory tract disease control and public health
stability. Strains of Omicron virus have a shorter
incubation period than pre-Omicron virus strains,
which now constitute the vast majority of virus
strains circulating in humans [11,12].

The aim was to investigate and analyze in-
formation sources of thematic direction, which
included pathological patterns of viral etiology
and reactions of the upper respiratory tract mu-
cosa in coronavirus infection.

Materials and methods

A systematic literature review was analised,
including publications by the past ten years in the
databases PubMed, Scopus and Web of Science,
Cochrane Library, Embase, Clinical Trials.gov.,
UpToDate/DynaMed, National Library named by
Vernadsky, professional Ukrainian journals (ac-
cording to the requirements of the Supreme At-
testation Commission, Ministry of Education and
Science of Ukraine). The selection of articles was
made according to keywords.

Results

The researchers sequenced the RNA in each
cell, one cell at a time. (To put all the work into
perspective, each patient’s swab yielded an
average of 562 cells.) for the getting a detailed
picture of what's happening in the nasopharynx
during coronavirus infection. The RNA data
allowed the team to pinpoint which cells were
present, which contained virus-derived RNA—a
hallmark of infection—and which genes the cells
were turning on and off in response [13,14].

[t soon became clear that the nose and throat
epithelial cells covering undergo significant
changes in the presence of coronavirus infection.
The cells generally became more diverse in type.
There was an increasing in the level of secretory
and goblet cells, which produced by mucus. At
the same time, there was a striking loss of mature
ciliated cells that line the airways, along with
immature ciliated cells increasing in (which may
have been trying to compensate) [15].

The researchers found SARS-CoV-2 RNA in a
variety of cell types, including immature ciliated
cells and secretory cells specific subtypes,
squamous cells, and goblet cells. Infected cells,
compared with uninfected “witness” cells, had
more activated genes involved in the productive
response to infection. The mucous membrane is
a component of the nasal airways. In particular,
the COVID-19 pandemic has demonstrated
that the olfactory mucosa is an integral part
of a heterogeneous barrier critical for upper
respiratory tract immunity. However, insufficient
knowledge about olfactory mucosal immunity
hinders attempts to protect this tissue from
infections and other diseases [16]. Upper
respiratory tract infection caused by SARS-CoV-2
can lead to smell and taste loss, in prolonged
COVID [20] and potential systemic spread of the
virus [17]. Perhaps most importantly, this not
only poses a risk to immunocompromised and
unvaccinated individuals, but also creates an
opportunity for the virus to evolve to evade the
immune response. Experimental data indicate
that nasal tissues are less protected from SARS-
CoV-2 reinfection than the lungs [18]. Indeed, in
models of airborne infectious disease, the nasal
mucosa is typically unprotected even in the
presence of systemic immunity [19]. Protection of
the upper respiratory tract from infection should
be a key correlate of protective responses, both
against SARS-CoV-2 and against other respiratory
infections. The nasal airway is a point of entry
for many pathogens, and the establishment of
protective immunity in this tissue is an important
way to break the chain of infection transmission
[20,21].

Many approaches have been proposed
to establish local protective immunity, the
effectiveness of which is currently limited by two
considerations: what immune parameters are
required to protect the nasal passages(?) and how
can this tissue-specific immunity be generated?
[22]. Among the complicating factors is that
the nasal mucosa contains at least two different
types of tissues that require protection, namely
the olfactory mucosa (or olfactory epithelium)
and the airway mucosa, each of which has unique
immune features [23].

[t is generally accepted that a tissue-
specific mucosal immune response is required
to protect the upper airways more than the
lower airways [24].

Numerous hypotheses have been proposed
as to what constitutes this mucosal response:



secretory IgA antibodies, resident T cells
and mucosal cytokines are often mentioned
[4]. Olfactory epithelial damage may also be
exacerbated by an inflammatory response
leading to cell death known as pyroptosis. The
immune system is activated upon recognition
of a pathogen, which causes to an increase in
the secretion of proinflammatory cytokines
and chemokines: interleukin (IL)-6, interferon
gamma (IFN-y), chemoattractant proteins from
monocyte chemoattractant protein-1, and
interferon-induced protein 10 (IP-10). These
cytokines indicate a response more focused on
the recruitment of monocytes and T lymphocytes.
Chemosensory deficits are often the first, and
sometimes the only, signs in asymptomatic
carriers of SARS-CoV-2 [25].

The studies have demonstrated a possible
correlation between anosmia and IL-6 levels in
addition. IL-6 induces the expression of several
acute phase proteins, including C-reactive
protein, serum amyloid A, al-antiquimotrypsin,
haptoglobin, fibrinogen, and complement
components. Therefore, patients with higher
[L-6 levels have more severe olfactory disorders.
High cytokine production may to triggered the
death of olfactory neurons. Replacement of
olfactory epithelial neurons by basal stem cells
requires a longer recovery time, which explains
cases of persistent anosmia [26]. Secreted
immunoglobulins play a critical role in protecting
the mucosal surfaces of the respiratory tract [27].
Testing for antibodies in the oral or nasal mucosa
may be a low-cost and less invasive alternative to
testing for antibodies in serum. Further studies
are needed to studying and understanding of
the duration of antibody detection in the naso-
pharengial zone mucosa and how antibody
concentrations change will have over time. SARS-
CoV has the ability to infect the CNS via synapses,
using olfactory nerve afferent fibers to reach the
olfactory bulb, which increases the likeli hood that
the virus will use this route of infection [27,28].

Comparisons of nasopharyngeal swabs from
individuals with varying degrees of COVID-19
disease severity have demonstrated a viola-
tion of the early immune response. Epitheli-
al cells showed increased activation of genes
involved in antiviral responses in patients with
mild to moderate COVID-19, particularly, genes
stimulated by type I interferon are a very early
alarm signal about the broader immune system
activation [ 22,29,30 ].
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In people who have developed severe
COVID-19 requiring mechanical ventilation in the
majority cases. Most notably, their epithelial cells
had a significant muted response to interferon,
despite the presence of large amounts of virus.
At the same time, their smears showed increased
numbers of immune cells,macrophages that pro-
mote inflammatory responses. “All people with
severe COVID-19 had a suppressed response
to interferon in epithelial cells early on, and
they were never able to mount a defense,” says
Ordovas-Montafiez. “Having the right amount of
interferon at the right time may be a crucial factor
in fighting SARS-CoV-2 and other viruses” [31,32].

Conclusions

Olfactory disorder in patients with COVID-19
is an early significant symptom of the disease,
usually severe duration with complete loss of
olfactory function, but reversible in majority
cases. The clinical picture represented a specific
lesion of the respiratory tract, uncharacteristic for
other respiratory viruses, with conditions safe-
keeping for normal transnasal airflow or slight
severity of edema, nasal mucosa hyperemia and/
or rhinorrhea. The results of the studies present-
ed that the nasal cavity olfactory epithelium is an
area of increased conjunctiving, replication and
accumulation of the new coronavirus, which is by
to the active expression of two «host» receptors
(ACE2 receptor blockers and TMPSZ inhibitors)
by olfactory epithelium numerous non-neuronal
cells. [31,32]. The exact mechanism how virus
leads to this symptom is still unclear. The
proposed mechanism is that in “immunely
balanced” individuals, the coronavirus damages
the olfactory epithelium and causes acute local
inflammation with edema and development
of anosmia, which recovers after the acute
phase. However, in individuals with a genetic
predisposition to develop autoimmunity, the
immune response to the virus can create a parallel
autoimmune response, generating autoantibodies
targeting olfactory receptors and related peptides
(G-protein coupled receptors), which allows the
inflammatory process to enter the central nervous
system via the olfactory bulb, where inflammation
is induced with the development of neurological
symptoms, including persistent anosmia, fatigue,
brain fog, etc. The clinical and pathophysiological
significance definitive of olfactory symptoms
remains to be elucidated [32].
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POJ1b TEMATOJIOINYHUX PO3PAXYHKOBUX IHAEKCIB
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bykosuHcbkull depacasHutll MeduyHull yHigepcumem, kagedpa nediampii ma dumsavux iHgexkyitiHux
x80p06, M. YepHisyi

Pe3tome. Bcmyn. HeoHaTalbHUH CeNcUC 3aJUILAETHCA OAHIEI0 3 NMPOBiAHUX NPUYMH 3aXBOPIOBAHOCTI Ta
CMEPTHOCTI HOBOHAPO/PKEHUX, 110 TOTPe6Y€E PAaHHBOTO BUSIBJIEHHS MALiEHTIB i3 BUCOKUM PU3UKOM HECHPUST-
JINBOTO Tepebiry. BUKopucTaHHA [JOCTYNIHUX TeMaTOJIOTIYHUX pO3PaXyHKOBHUX iHZEKCIB /103BOJISIE CBOEYACHO
OLIHMTH BUPA3HICTb CUCTEMHOI 3alla/IbHOI BiANIOBi/l Ta IOKpALIMTH IPOrHO3YBaHHS pe3yJIbTaTiB JIIKyBaHHS.

Mema docaidsceHHs: y PETPOCIIEKTUBHOMY KOTOPTHOMY NOPiBHAJIBHOMY JIOC/Ti/PKEHHI OL[iHUTH ZiarHOCTHUY-
Hy iHGOPMATHUBHICTb i NPOrHOCTUYHY 3HAYYILiCTh HEUTPOiTBbHO-TIMPOLUTAPHOTO Ta TPOMGOIUTAPHO-/TiMPO-
LIUTApPHOIO CNiBBIHOLIEHb Y HOBOHAPO/KEHUX i3 PI3HUMHU KJIIHIYHMMH HACJIiKaMU HEOHATA/IbHOI'O CEIICUCY.

Mamepiaau ma memodu. [lpoaHasi3oBaHO MeJWYHI KapTH CTal[iOHAPHUX XBOPUX, 110 J03BOJIUJIO PETPO-
CIIeKTUBHO BUBYMTH KJIiHIKO-TapaKJIiHiuHi XapaKTepuCcTUKU 61 HOBOHAPO/KEHUX, IKi OTPUMYBaJ/Iv JiKyBaHHSA
y HeoHaTasbHUX BiaginenHsax OKHII «YepHiBellbka o6JsiacHa AUTAYA KJiHIYHA JiKapHs». Y BiAmoBigHoCTI 0
MeTH POOOTH HEMOBJISIT PO3NOAIININ Ha 3 KJiHIYHI rpynu nopiBHAHHA. | rpyny cdopmMyBanu 26 namieHTiB i3
JliarHo30M «HeoHaTa/bHUH celcrcy, IKUH 3aKiHYMBCS oayKaHHsAM, ] rpyny - 15 HOBOHapo/XKEHUX, Y IKUX Cell-
TUYHUH [IpoLieC 3aKiHYMBCA JieTalbHO. KOHTpoIbHY rpyny ck/aau 20 HOBOHapO/KeHUX, Y AKUX CllocTepiraaacs
neprUHaTa/bHa MaToJIOTis, aje iHpeKiiHO0-3anaJbHUHI Mpolec 6YJI0 CIPOCTOBAHO. 32 pe3y/IbTaTaMU 3arajbHoO-
ro aHasli3y KpoBi, IpY NOCTYIJIEHH] Ta B JlUHaMIili yepe3 72 roAUHMU BiJ No4YaTKy JiKyBaHHS, TpoaHaIi30BaHO
a6CoIIOTHUM BMICT JIEHKOLIUTIB, TPOMOOLUTIB, aOCOJTIOTHE YU CJI0 HEUTPOPisIiB, 2 TAKOXK PO3PaAXyHKOBI iH/IeKCH:
HeUTpodinbHO-IMbOIUTApHE Ta TPOMOOLUTAPHO-TIMbOIUTApPHE CITiBBiJHOLIEHHS.

Pezyabmamu docaidscens. JleTasbHUM nepebir HEOHATAaJIbHOTO CENCUCY ACOLiI0BABCS 3 TSKYMM CTAaHOM
o/ipa3y NMpH HApPO/KEHHI, HEOOXiAHICTIO MPOBeZIeHHS peaHiMaliiHUX 3aX0/iB Ta BUI0I0 6aJbHOIO OI[IHKO 3a
mkasioo nSOFA, 110 cBif4UTH Npo BUpaXKeHy MOYAaTKOBY MYJbTHOPTraHHY AuCYHKIi0. TpoM6oruTapHO-JIiM-
donuTapHe CHiBBiHOIIEHHS MOXe B KOMIJIEKCI PO3TJIA/IATHCD SIK JIOJAATKOBHUNA MapKep TSKKOTO CENTHYHOTO
IpoLecy B JUHaMILi JIIKyBaHHS Ta HECIIPUAT/IMBOI0 IPOTHO3Y i3 HACTYIIHUMHU NI0OKa3HUKAMU KJIIHIKO-eniieMio-
JoriyHoro pusuky: Blll=2,24 (95 % JI: 1,27-3,94), BP=1,49 (95 % AI: 1,12-2,01) i AP=19%.

BucHosku. TligBuieHHs a6cooTHOI KiibKocTi sefikonuTiB moHas 20000/mMm® Ta mporpecyioua TpoM6o-
uuTonenis (<100 000/mMm?®) y AuHamiLi JikyBaHHSA MOKyTh PO3IJIAJATUCA K BXK/IMBI MapKepH TSHXKKOCTI mepe-
6iry cercucy, siki CynmpoBOJKYIOTbCSI 3pOCTAHHSM MTOKa3HUKIB KJIiHIKO-€eMi/leMioJIOTiYHOr0 pU3UKY CMEepPTHOCTI
(BIlI=2,57, BP=1,57, AP=23 % Ta Blll=2,39, BP=1,54, AP=22 %). HefiTpodinbHo-/NiMboIUTapHE CIiBBiJHOILIEH-
Hsl IPOIEMOHCTPYBAJIO HAMOI/bINY 3HAYYLIICTh ¥ MPOrHO3YBaHHI PU3UKY JIETa/IbHOCTI Ha TJIi CEITUYHOTO MPO-
necy (BLI=6,71, BP=2,13 i AP=43 %)) 3i cnenudiunictio 88,5% npwu lioro 3Ha4yeHHi 25,38 ym. of.

Kiro4oBi cs10Ba: HOBOHApO/»KeHi, HeOHaTaJIbHUM CENCUC, TeMaTOJIOTi4YHI MapKepHu.

The role of hematological calculation indices in predicting the course and mortality of neonatal sepsis
Kretsu N.M., Rusnak M.S.

Abstract. Introduction. Neonatal sepsis remains one of the leading causes of morbidity and mortality in
newborns, requiring early detection of patients at high risk of adverse outcomes. The use of available hematological
indices allows for timely assessment of the severity of the systemic inflammatory response and improves the
prediction of treatment outcomes.

The aim is in a retrospective cohort comparative study, evaluate the diagnostic informativeness and prog-
nostic significance of neutrophil-lymphocyte and platelet-lymphocyte ratios in newborns with different clinical
outcomes of neonatal sepsis.

Materials and methods: The medical records of inpatients were analyzed, which allowed for a retrospective
study of the clinical and paraclinical characteristics of 61 newborns who received treatment in the neonatal
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departments of the Chernivtsi Regional Children’s Clinical Hospital. In accordance with the purpose of the study,
the infants were divided into three clinical comparison groups. Group I consisted of 26 patients diagnosed with
neonatal sepsis, which ended in recovery, and group II consisted of 15 newborns in whom the septic process was
fatal. The control group consisted of 20 newborns with perinatal pathology, but without infectious-inflammatory
processes. Based on the results of a complete blood count upon admission and 72 hours after the start of
treatment, the absolute content of leukocytes, platelets, and neutrophils was analyzed, as well as the calculated
indices: neutrophil-lymphocyte and platelet-lymphocyte ratios.

Research results. Fatal neonatal sepsis was associated with a more severe condition at birth, the need for
resuscitation measures, and a higher nSOFA score, indicating severe initial multiorgan dysfunction. The platelet-
lymphocyte ratio can be considered as an additional marker of severe septic process in the dynamics of treatment
and unfavorable prognosis with the following clinical and epidemiological risk indicators: OR=2,24 (95% CI:
1,27-3,94), RR=1,49 (95% CI: 1,12-2,01), and AR=19%.

Conclusion. An increase in the absolute white blood cell count above 20,000/mm?® and progressive
thrombocytopenia (<100,000/mm?®) during treatment can be considered important markers of the severity
of sepsis, accompanied by an increase in clinical and epidemiological risk of mortality (OR=2,57, RR=1,57,
AR=23% and OR=2,39, RR=1,54, AR=22%). The neutrophil-lymphocyte ratio showed the greatest significance in
predicting the risk of mortality against the background of a septic process (OR=6,71, RR=2,13, and AR=43%) with

a specificity of 88,5% at a value of 25,38 conventional units.
Key words: newborns, neonatal sepsis, hematological markers.

Bctyn

Heonaranbuuii cencuc (HC) 3anumaerbcs
O/IHi€I0 3 HAUKPUTUUYHIIUX NPO6JEM CydacHOI
HEOHAaTaJIbHOI NPAaKTUKH, L0 3HAYHOK MIipol0
CIIPUSE 3aXBOPIOBAHOCTI Ta CMEPTHOCTI Yy BiAAi-
JIEHHAX IHTEHCUBHOI Tepallil HOBOHAPO/KEHUX
(BITH) y Bcbomy cBiTi [1]. YacTtoTta HC 3Ha4yHO
Bapitog, nouynHawyi Biz 1 1o 4 Bunaakis Ha 1000
)KMBOHAPO/PKEHUX Y KpalHax i3 BUCOKUM piBHEM
poxony 1o 49-170 sunazkis Ha 1000 kuBOHapo-
JPKeHUX y KpaiHax i3 HU3bKUM Ta cepeJHiM piB-
HEM JI0X0/ly, IPUYOMY piBeHb JIETAJIbHOCTI MOXe
caratu 24% [2]. He3Baxkatouu Ha JJOCAATHEHHS B
niTpUMyIO4ill Teparii, paHHE po3Mi3HaBaHHS
Ta WBH/JKeE JIIKyBaHHA MalTb BUpillaJbHe 3Ha-
YeHHS AJid oKpaleHHs pe3yabraTiB HC. OpHak
IIOCTAaHOBKA TOYHOTO JAiarHO3y 4acTo € CKJIaJ-
HOI0 Yyepe3 HecnieniuiyHUM XapaKTep KIAiHIYHUX
o3Hak [3]. Came cBoeuacHe BusBJeHHs HC Ta
Npu3HaYeHHs Bi/inmoBiAHOT aHTUMiIKpOOGHOI Tepa-
il BiZIrpalTh KJIOYOBY POJib y 3MEHIIEeHH] He-
COPUATIUBUX HACJIJKIB, TaKHUX K MOPYLIEHHH
HEpPBOBO-IICUXIYHOTO PO3BUTKY, MyJIbTUOPraHHA
aucoyHkuiga (MO/I) Ta cmepTb, ToAi K Hemo-
Tpi6He BUKOPHUCTAHHS aHTUOGIOTUKIB 306i/blIyeE
PU3UK PE3UCTEHTHOCTI /10 aHTUMIKpOOHUX Tpe-
naparTiB Ta pO3BUTKY M06GIYHUX eDeKTIB [4].

«30JIOTUM CTaHJAPTOM» AJISl MiATBEP/>KEeH-
HS JliarHO3y CeICUCY € BUSIBJIEHHS 30yJHUKA B
reMOKYJIbTYpax, OHaK O4iKyBaHHS pe3y/bTaTiB
npotsaroMm 48-72 rojiuH, «IpaBUJIbHAa» TEXHi-
Ka 3a60py KpOBI, IIBHU/KA Ta HaleXHa 00poOKa,
JOTPUMAaHHA CTEPUJIbHUX NPOTOKOJIIB Ta BUKO-
HaHHA J0CBigYeHUM ¢axiBlleM BIJIMBalOTh Ha
piBeHb MO3UTHUBHOCTI reMokyabTyp. Ha »xaup,
HaBiTb 32 HasIBHOCTi ceplo3HUX iHeEKIiN, 30y -

HUKHU 4aCTO He MOXYTb OYTH ifleHTUdikoBaHi B
reMoKyJbTypax [5].

HesBaxkalouu Ha NOCTilHY po3po6Ky Ta yz0-
CKOHaJIeHHS1 HOBUX [ilarHOCTUYHUX TEeCTIB, py-
TUHHUHN JOCTYN [0 HUX 3aJUIIAETHCS 0bOMexe-
HUM i OpOroBapTiCHUM, 0COOJMBO B KpaiHax i3
HU3bKUM | cepefiHIM piBHeM poxoay. Tomy came
3arajbHuil aHasiz kpoBi (3AK) 3anumaeTbcs
LIMPOKO BUKOPUCTOBYBAHUM, JIETKOLOCTYIIHUM
i ekoHOMiYHO ePpeKTUBHUM TECTOM, Ba/liJHiCTb
AKOr0 J0BeJleHa B YWCJEHHUX [LOCJiKEeHHSX.
OKpiM TOro, BUKOPUCTAaHHA HOBHUX [LOCTYIHUX
napameTpiB 3AK mifBuILyOTh Horo crenudiu-
HICTb | YYT/IMBICTDb y AiarHOCTUL CENICUCY, aJiKe
i HeAOCTaTHbO BHWKOPHUCTOBYBAaHI MapKepu
NPOINOHYIOTh IJIMO0KE PO3YyMiHHSA iIMyHHHUX Bif-
MOBiJlel Ta 3anaJibHUX NpolleciB [6].

AHaniz abCcoIOTHOrO BMICTy JIEMKOLUTIB
MOKa3as, 10 BiH moyuHae 3pocTtaTtH Big 6000 g0
30000/mMM? Ha nepiy 406y XKUTTS Ta 3HUKYETh-
ca go 5000-20000 mM? miszHiwme. KisbkicTb Hel-
TpodiJiB, 1K NPaBUJIO0, HWXKYA y NepeJyacHO Ha-
POJKEHUX HEMOBJIAT Ta J0CATAE MiKy yepe3 6-8
roAYH micys HapomkeHHs [7]. [IpoTe Taki KiHi4-
Hi CTaHH, IK MaTEpUHCbKA JINXOMaHKa Ta rinep-
TeH3is, nepuHaTasbHa acdikcisg, cuHApOM acri-
pauii MekoHito, XipypriuHui ULISX MOJOTOPO3-
pillleHHS], BHYTPIIIHBOLIJIYHOYKOBA KpPOBOTEYa,
reMoJ1i3, THeBMOTOPAKC, CYZJ0MU Ta HaBIiThb IHTEH-
CUBHUH IJ1aY, BIUINBAIOTh Ha KiJIbKICTb HEUTPO-
¢iniB y nepudepuyHiit kposi. B ornisazi nitepaty-
py, npoBesieHoMy lllapMmoto Ta iH. [8], moBigom.s-
€TbCSA, 10 JIeMKoMNeHiss (KibKiCTh JIEMKOLUTIB
<5000/mMM3) Ma€e HU3BbKY YyTIUBicTb (29%), ase
BUCOKY cnieliuivHicTb (91%) A/ AiarHOCTUKU
HC. JlogaTKoBi JoC/ai»KeHHSI TOKa3aJIH, 1[0 JeK-
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KoIleHisl € 6inbll eQeKTUBHUM INPOTHOCTUYHUM
MIOKa3HUKOM CeICUCy, HDXK JIeMKouUTOo3 (J1eHKo-
Ty >20000/MMm?) yepes 4 roguHu. Citifi TakoX
3a3HA4YMUTH, 110 HOpMasIbHa 3arajibHa KiJIbKIiCTb
JIEMKOLIMTIB He MOXKe J03BOJIMTH BUKJ/IIOYHUTH Ha-
SIBHICTb CeNTUYHOro mnpoiecy, ockiabku 50,0%
HeOHaTaJIbHUX BUIAJKIB CENCUCy 3 IO3UTHUB-
HUMHU pe3yJibTaTaMU I0CiBiB KpOBiI MalOTb HOP-
MaJIbHY 3araJibHy KiJIbKiCTb JleHKoUUTIB [9].

A6contoTHe kuuciao HeWTpodinis (AYH)
TAKO0X OLIIHIOETHCA Y HOBOHAPO/KEHUX i3 miJ-
o3poto Ha cemncuc. Helttponenis (AYH <1000/
MM? yepe3 24 roj) BBaXKAETbCs Oi/bII CHELH-
diunoto gy HC 3 paHHiM moyaTkoM, Ha BiiMiHYy
Bin HeuTpodinii (AYH =10000/mm?) [10]. On-
Hak iHTepnperauid AYH nmoBuHHa Takox Bpa-
XOBYBAaTU reCTalilHUW Ta MOCTHATaJbHUMU BiK
HOBOHAPO/PKEHOTO, OCKIJIbKM HUXKHA Mexxa AUH
3MEHINYEThCA 3i 3HUKEHHSAM IeCTallilHOro BIKY.
Kpim Toro, ananiz 30 354 remorpam, oTpuMaHUuX
NPOTATOM NepLINX 72 TOAUH XXUTTH, [I0Ka3aB, 1110
AYH pocdarae niky nmisHime y nepejyacHo Hapo-
JPKeHHX HOBOHAPO/PKeHHUX <28 THKHIB BariTHOC-
Ti IOPIBHSAAHO 3 HOBOHAPOJPKEHUMHU =28 TUKHIB
BariTHOCTI (24 roj *KUTTs NpoTH 6-8 roj BiAmo-
BigHO) [11].

HoBuMu 6GiomapkepaMu y [iarHOCTHI Ta
nporHodyBaHHi HC BUCTynawTb cniBBigHOLIEH-
HS MiX HedWTpodinamu Ta simpouutamu (HJIC)
Ta CHiBBiZHOLIIEHHS MiXX TPOM6GOLMTAaMHU Ta JiM-
douurtamu (TJIC). Tak, cniBBiIHOILIEHHS HEUTPO-
éiniB no nAiMpouuTiB BioOpaXKae GasiaHC Mix
BPOJIP)KEHOI0 Ta aZJallITUBHOI0 IMYHHOIO peaKLi€lo.
MeTtaaHnasniz 2023 poky BUSIBUB 06'€/JHAHy 4yT-
auBictb 79% Ta cnenudiunicts 91% ausa HJIC
y AIarHOCTULI HEOHATAJIbHOI'O CEIICUCY, 1110 BKa-
3y€ Ha MOro NoTeHLiaJ fK 3anaJbHOr0 MapkKepa
[12]. HJIC mBuAKO 3pocTae micis iHbiKyBaHHS
Ta 4acTo NOB’si3aHe 3 TKKICTI0 3aXBOPHOBAaHHSA
[13]. 3’saBasieTbcs Bce Gisblie AOCHiAXKeEHb, SKi
JeMOHCTPYI0Th, o HJIC Mae kiiHiYHe 3HaYUeHHA
JJI1 N1arHOCTUKU CEeNITUYHOI0 IpoLecy B HOBO-
Hapo/pKeHHUX i IOB'sI3aHe 3 TSAXKKICTIO Ta IPOTHO-
30M 3aXBOpIOBaHHA [14].

CniBBigHOLIEHHA TPOMGOLUTIB J0 JiMdo-
LUTIB IUIMPOKO BUBYAJIOCH Y JOPOCIUX K Map-
Kep CUCTeMHOTO 3alaJleHH, a Helll0JaBHO HOTO
NoYyasid aKkTUBHO BUBYAaTU Y HOBOHAPO/PKEHHUX.
CniBBigHOLIEHHS TPOM6GOUUTIB A0 JiMPOLUTIB
36i/bIIYETHCS NPU 3alalbHiM peaknii, ockiib-
KU 3MIHIOETBCA MIKPOLUUPKYJIALIA OpraHisMmy,
361/IbIIYETHCS NPOHUKHICTD KPOBOHOCHHUX Cy-
JIUH, aKTUBYIOTbCA TPOMOOLMTH Ta 3HAayHa IX
KIJIBKICTb arperyeTbcd, 10, Y CBOIO 4Yepry, Io-

CWJIOE 3allaJibHy peaklilo opraHismy. Takum
YUHOM, JiarHOCTUYHUMHU o3HakaMu HC, 3rizHo
3 JAHUMM JliTepaTypH, MOXKYTb OYTHU MOPOTOBI
NPOTHOCTUYHI cniBBifHOWIEeHHs HeUTpodini/
aimdouuTis Biag 1,24 g0 6,76 yM. oA. Ta cHiBBij-
HOlLlleHHs TpoM6ouuTiB/aiMmbouuTiB Big 57,7
o 94,05 ym. oz, [15,16].

CToCcoBHO piBHAA TPOMGOLMUTIB, TO TPOMbO-
[UTOMNEHIs — 1le HecrenudiyHa Mi3HA 3HaAXigKa
3a HC. BcTaHoBJeHO, 1110 KiZbKiCTh TpOMGOLIU-
TiB Hmwkde 100000/mMMm3 mpotsarom nepmux 10
JIHIB MOCTHaTa/bHOrO nepioAy i HuxK4e 150000/
MM® y mi3Hilm mepiofy MXUTTS aACOIIIETHCA 3
cerncucom [17].

OT>Ke, BpaxOBYIOUH JOCTYIIHICTb 3araJlbHOTO
aHaJIi3y KpOBi, LOC/iIKEeHHA JaHUX PO3paxyHKO-
BUX [TapaMeTpiB MOXKe NiABULLIUTHU TOYHICTDb Jia-
rHoctuky HC i loro npor1o3yBaHHs, 0CO6JIMBO B
yMOBax 06MeXeHUX pecypciB.

MeTa aocaigKeHHs

Y peTpocrneKTUBHOMY KOTOPTHOMY IOpiB-
HAJIbBHOMY [OCJIpKeHHI OLiHUTHU JIalHOCTUYHY
iHGOpPMATUBHICTh i MPOTHOCTUYHY 3HAYYIIiCThb
HeUTpoOiNbHO-MIMPOLUTAPHOTO Ta TPOMOOIU-
TapHO-JiM$OLUTAPHOTO CNiBBiHOIIEHb Y HOBO-
HapOJKEeHUX i3 Pi3HUMU KJIHIYHUMU HacCaiLKa-
MU HEOHATaJIbHOTO CEIICUCY.

Marepiasiu Ta MeTOAU

Po6ouyow rinoresor pgociipkeHHA O6ys10
NPUINYLIEeHHS, 1110 Y HOBOHapoAxeHuX i3 HC Hell-
TpodisbHO-JTiMbOLUTApPHE Ta TPOMOOIUTAPHO-
JiMmbonuTapHe CHiBBiAHOIIEHHS acoliiioBaHi 3
nepebirom i KJIHIYHUMU HaACAiAKaMU 3axXBOpPIO-
BaHH$, MalOTb JOCTOBIpHI BIAMIHHOCTI 3aJIe2KHO
BiZl KJIIHIYHOI'0 HACJIiKy 3aXBOPIOBAaHHA Ta MO-
KyTh OYTH BUKOPHCTaHI SIK JJOAATKOBI AiarHoc-
THUYHI ¥ IPOTHOCTUYHI MapKepH, 30KpeMa L0/i0
PU3UKY JIeTaJILHOTO pe3yJbTaTy. BignosigHo 10
[IOCTaBJIeHUX 3aBJaHb OYJI0 NpPOaHaJi30BaHO
MeJIM4YHI KapTHU CTaliOHapHUX XBOPHUX, L0 [0-
3BOJIMJIO PeTPOCIIEKTUBHO BUBYUTH KJIIHIKO-IIa-
pakJiiHiYHi XapakTepucTUuku 61 HOBOHapoO/Ke-
HUX, KI OTPUMYBaJ/IM JIIKYBaHHA Y HeOHaTa/lb-
Hux Biaainenusax OKHII «YepHiBenbka obJiacHa
JUTSYA KJiHIYHA JiKapHsa». Y BiANOBIAHOCTI 10
MeTH pOo6OTH HEMOBJIAT PO3NOZIJINIUN Ha 3 KJli-
HiyHi rpynu nopiBHsiHHA. | rpyny cdopmyBaiu
26 naiieHTiB i3 giarHo3oM «HeoHaTanbHUH cel-
CUC», IKUH 3aKiHYUBCS ofy»aHHaM, Il rpyny - 15
HOBOHApPO/DPKEHUX, y AKUX CENTUYHUH Ipolec
3aKiH4YMBCA JleTaJbHO. KOHTpOJIbHY TpyIly CKJa-
J1 20 HOBOHAPOKEHUX, Y AKUX CIIOCTepiraiaacs



nepuHaTa/ibHa MaToJioris, aje iHekiiliHO-3a-
NaJbHUM mpouec 6y/JI0 CIPOCTOBAaHO. 3a OCHO-
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BHUMH KJ/IHIYHUMH XapaKTepHUCTHUKaMu cdop-
MOBaHi rpynu 6y/u cuiBctaBuMi (TabJ1. 1).

Tabauys 1
3arasibHa XapaKTepUCTHKA rpyn NOPiBHAHHSA
KoHTposbHa
Irpyna Il rpyna
Iloka3HUK (n=26) (n=15) rpyna p
(n=20)

lecTaniiHUM BiK, THXKHI M+m 36,1+2,77 36,4+1,21 37,4+0,67 P>0,05
Maca Tisia mpu HapO/KeHHi, T M+m |2620,2+149,31|2521,5+252,49| 2922,0+182,41 | P>0,05
JloBXKMHA TiJj1a MU HAPO/PKEHHI, CM M+m 49,1+1,16 49,2+2,08 50,4+1,04 P>0,05

XJIOMYUK a6e. (%) 13 (50) 12 (80) 12 (60) P <005
Cratb :

JNiBYMHKA a6e. (%) 13 (50) 3(20) 8 (40) P .<0,05
Mice MicTo a6e. (%) 12 (46,2) 5(33,3) 9 (45) P>0,05
NPOXMBAHHA | cejio a6c. (%) 14 (53,8) 10 (66,7) 11 (55) P>0,05

NPUPOJHO a6e. (%) 13 (50) 9 (60) 14 (70) P>0,05
Mlnsx _
Hapo/pKenHs | Kecapls aée. (%) | 13 (50) 6 (40) 6 (30) P>0,05

pPO3THH

Ipumimka: p - kpumepiii Cmblodenma.

3a pe3yJsibTaTaMU 3arajJibHOr0 aHaJsli3y KPOBI,
MPpU NOCTYIVIEHHI Ta B IMHaMIIli yepe3 72 roguHU
Bii MoYaTKy JIiKyBaHHSI IpoaHasi3oBaHO abCo-
JIIOTHUM BMICT JIEUKOLUTIB, TPOMOOLMTIB, abCo-
JIIOTHE YK CJI0 HeUTpodisiB, a TAKOXK pO3paxyHKOBI
iHgekcu: HeUTpodiibHO-TiMbOLMTapHE Ta TPOM-
6o1MTapHo-JiMpoIMTapHe CIiBBiAHOIIEHHS.

CTaTUCTUYHY OOpPOOKY pe3ysbTaTiB AoCi-
JDKEHHS 3/ilICHIOBa/IM 3a JI0TIOMOI'0l0 METO/IiB Ba-
pialiiHOI CTaTUCTUKU 3 OOYUCIEHHAM CepeAHbOI
apudmMeTryHol BesuunHU (M) Ta craHAApTHOI
NOXMOKU cepefHboi (m). [loka3HUKM KJliHiKO-eri-
JeMioJIOTIYHOI'0 PU3HKY OIL[iHIOBa/IM 3a 00YUCJ/IEH-
HSM BifHOIIeHHs 1aHciB noaii (BII) Ta BigHOCHO-
ro pusuky (BP) 3 ypaxyBaHHsAM iX 95% moBipuux
intepBaniB (95% /II), a Takok MOKAa3HUKA aTpU-
oytuBHOro pusuky (AP). CTaTUCTUYHY OGPOOKY
(aKTUYHUX [JAaHUX MPOBOAWIM 3a JOINOMOIOI0
nporpamu StatSoft Statistica v 8.0, npu BizoMomy
4yucai cnocrepexxeHb (n). KputuuHuii piBeHb 3Ha-
4y1iocTi «P» npy nepeBipli CTaTUCTUYHUX TiNOTE3
y IAaHOMY AoCaipKeHHI BBaxkasiu npu p<0,05.

Yci npoueaypy, 10 NPOBOAUIUCA B MexXax
JOCJiIKeHHs, BiIMOBiaJld €TUYHUM CTaHAap-
TaM eTUYHOI KOMicCil Ta IoJiokeHHsAM [esibCiH-
CbKOI JleKJIapalil.

Pe3ynbTaTH AOCAIA)KEHb

Y po60Ti nokasaHo, 1110 cepe/iHil Bik HOBOHa-
PO/>KeHUX HA MOMEHT MOCTYIIJIEHHS /10 Bi/i/liIeHb
YepHiBelbKoi 06/1aCHOI AUTAYOI KJIiHIYHOI JiKap-

Hi ctaHoBUB 7,07+0,52 nobuy I rpynita9,15+1,15
o6y y npeacraBuukis Il rpynu (P>0,05). Y rpy-
Mi MOpPiBHAHHSA HOBOHAPOXKEHI MOCTyHasyd Ha
6,75+1,69 n06u. 3a3HauyeHi BigMiHHOCTI HMOBIip-
HO ZIEMOHCTPYIOTb HEOOXiIHICTb Y TPUBAJIIILIOMY
nepioni cra6inisanii HoBoHapomKeHux Il rpymnu
nepes NojajbliMM NepPeBOAOM, 110 3yMOBJIIOBA-
JIOCSl BaXKKICTIO CTaHy BXKe Ha eTalli M0JI0ro/0mno-
MIDKHMX 3aKJ/1a/liB, OCKIJIBKM BXKe IPH HAPO/PKEHHI
y 86,7% npepacraBHUKIB Il rpynyu Ha nportuBary
65,4% HOBOHapo/keHUX | rpynu KoHCTaTOBa-
HUH TSDKKUM cTaH miciasa HapompkeHHs (P>0,05),
KWW NMOoTpebyBaB MpOBeJleHHSI MEePBUHHUX pe-
aHiManiiHux 3axofiB. lle migTBepmKyBasioch U
ripiioro AMHAMiKOO afanTalii 10 mo3ayTpoOHUX
YMOB >KUTTSI B IaHii rpymi nanieHTiB. Tak, cepej-
Hi MOKa3HUKU 3a CUCTEMOIO Arap 6y TaKUMU:
Ha 1-i XBUJIMHI XKUTTS cepeiHs cyMa 6aJsiB y HO-
BOHapo/keHUX | rpynu craHoBuia - 5,6+0,23 Tta
y Il rpynu - 4,2+0,58 (P<0,05) , a Ha 5-i XBUJIH-
Hi »KUTTH BignosigHo — 6,1+0,39 i 5,8+0,79 6ana
(P>0,05). ¥ KOHTpOJIBHIHA Tpymi AaHI MOKa3HUKH
craHoBuM 7,8+0,28 i 8,2+0,24 6asa (PLH:K<O,05).
[Tonpu BiICYTHICTb CTaTUCTUYHO BipOTiIHUX Bij-
MIHHOCTEW 3a 4aCTOTOI NPOBEJIEHHS MepBUH-
HOI peaHiMalliiiHOI JONOMOTY HOBOHApO/XEHUM
rpyI NOPiBHSIHHS BCe K 3aX0/IU 1100 cTabimizanii
bYHKIIT KU TTEBOBAK/IMBUX OPraHiB acoliiloBaiu
i3 PU3UKOM JIeTaJIbHOCTI Ha TJIi CEITUYHOTO NIPO-
necy B nozasnbuomy: Blll=3,44 (95 % AI: 1,69-
7,01), BP=2,05 (95 % Al: 1,74-2,41), AP - 29 %.
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BaxkkicTb cTaHy HOBOHApO/P)KEHUX, BifiHece-
Hux g0 Il rpynu nopiBHAHHSA, NiATBepAXKyBaJia-
cs B oJa/iblIoMy U npu noctymiaeHHi o OKHII
«HOAKJI», 3riiHO 3 OLiHKOIO 3a iHTEerpaJbHOI
KOHCTeJIALiHHOI 6asibHOI0 Kaio nSOFA, ce-
peliHs OIl[iHKAa 3a KO y HOBOHApO/KEHUX i3

CEeIICUCOM MaJia BiJMIHHOCTI, 30KpeMa y npej-
CTaBHUKIB | rpynu BoHa cTraHoBuja 3,6%0,23,
BignosiaHo y Il rpymi - 4,4+0,56 (P>0,05).
AHani3 cepeJHbOIPYIIOBUX IIOKa3HUKIB Iepu-
dbepHuyHOI KpOBi ¥ HOBOHAPO/PKEHUX I'PyI MOPiB-
HSIHH{ NIpY NOCTYIJIEHH] HaBe/leHOo B TabuuLi 2.

Tabauys 2
Iloka3Huku nepudepiiiHol KpoBi HOBOHAPOAKEHHUX MPH MOCTyIJIeHHi (Mim)
IlokasHUKH Irpyna (n=26) | Ilrpyma (n=15) KOHTp((; H_bzﬂoa) rpyna P
JledKOoUUTH KpOBi, /MM?, + m 19,5+2,82 14,4+1,55 12,7+0,92 P I:K<0’05
Eputpouutu/mMm3, £ m 4,7+0,21 4,5+0,25 5,2+0,17 P>0,05
Tpom6ouuTH, /MM3, + m 193,5+21,06 197,5+53,4 279,2+16,83 P, .<0,05
AYH, /MM3, + m 12,3+2,09 8,9+1,45 7,4+0,76 P .<0,05

Ipumimka: P - kpumepiti Cmvrodenma; AYH - ab6coromHe vucao Hetimpodhiis.

Tak, Hall6iNbII BUpaXKEHUHN JIEHKOIUTO3 BU-
3HavaBcd y aited | rpyny, o, KMOBIpHO, CBiAYU-
JIO TIPO BUCOKY IHTEHCUBHICTD 3alaJIbHOI BifIo-
Bizii a60 iMmyHHOI peakuii npu rocmitasizanii. [To-
Ka3HUKU TPOMOOIMTIB y 0OCHOBHUX rpynax (I Ta
II) 6ys11 cyTTEBO HUKYKMMU NMOPIBHSHO 3 TPYIIOI0
KOHTPOJIIO, L0 NiATBEPAXKY€E acolialilo JaHOro
MMOKa3HUKa 3 PO3BUTKOM CHHJPOMY CUCTEMHOI
3amaJjibHOlI BiJIMOBiJli a60 CMOXHUBAHHSIM TPOM-

GO1MTIB y MiKpOIUPKYAATOPHOMY pycJi [15,17].
PiBeHb epUTpPOLMTIB 3aJULIABCH X BiJJHOCHO
CTabiIbHUM y BCiX Tpylax CIOCTEpPeXeHHs 6e3
KJiHiYHO 3Hauywoi Aesiauii Bif pedepeHTHUX
3Ha4YeHb.

CepeHbOIpYIOBI NMOKa3HUKU nepudepuy-
HOI KpOBi ¥y HOBOHAapO/»XKEeHUX I'Pyll IOPIBHAHHA
B IMHaMili Yepe3 72 roAvHU JIiKyBaHHS HaBeJe-
HO B TabJunii 3.

Tabauys 3
IlokasHuku nepudepinHoi KPOBi HOBOHAPOKEHHX y AMHaMII yepe3 72 roaAuHM JiKyBaHHA
(M+m)
INoka3HUKH Irpyna (n=26) | Il rpyna (n=15) KOHTp(OnH_bZHOZ; rpyna P
Jlei i, /e’ & 18,8+2,51 20,1£4,02 11,82 P <0,05
eMKOLIMTH KpOBi, /MM3, + m ,8%2, ,1+4, 0,71 k=0
Eputpouutu/mMm?, £ m 4,5+0,17 4,6+0,29 4,9+0,19 P>0,05
p .<0,05
TpombGouuTH, /MM3, + m 125,5+13,29 70,2+24,2 333,4+14,21 PI'“'K<0 05
L:IT ’
AYH, /mM3, £ m 13,2+2,14 14,6+3,24 4,64+0,25 P <005

Ipumimka: P - kpumepiii Cmvrodenma; A4YH - ab6coaromHe vucao Helimpoginis.

OuiHka BUpPA3HOCTI 3amajibHOr0 MPOLECY B
JIMHAMIIi TMOoKasasa, 1o 36iJblIeHHs cepegHbOI
abCoJIIOTHOI KiJIBKOCTI JIEUKOLUTIB Y KPOBi 6iJib-
me 20000/mm? koHcTaToBaHo ¥ 53,3 % HOBOHa-
pomxenux Il rpynu ta 30,7 % y npeAcCTaBHUKIB
[ kainiyHoi rpynu (P>0,05) i xapakTepusyeTbcs
PU3MKOM JIeTAJbHOCTI 3 HACTYIHUMH KJiHIKO-
emnigeMiosoriunumu pusuka: BlI=2,57 (95 % Al:
1,44-4,59), BP=1,57 (95 % AI: 1,11-2,23) i AP=23
%. IIporpecyBaHHA CHUCTEMHOI 3amna/jbHOI BiAIo-
BiZli y HEMOBJIAAT 060X IPyM i3 NpOsSIBAMU CENTHY-
HOT0 Mpolecy MiATBEPAKYyBasoCcsd W HapOCTaH-
HSIM TpoMmbouuTomneHii B auHaMmini. Tak, piBeHb

TpoM6ouuTiB MeHie 100000/mMM3 cepesn HOBO-
HAapO/PKEHUX 13 JIeTaJIbHUM HACJAIAKOM CeIlCUCY
BUABJIeHO y 60 % BUNAKIB, BiAnoBigHO B [ rpymi
cnioctepexxeHHs1 — y 38,5 % xBopux i3 BiAnoBiHH-
MU [IOKa3HUKAMHU KJIiHIKO-eniieMioJIoriYHoro py-
3uKy jsieTasbHOCTI: BIII=2,39 (95 % /I1: 1,36-4,22),
BP=1,54 (95 % Al: 1,15-2,07) i AP=22 %.
JuHaMika HelTpodinbHO-TiMboLHUTAPHOTO
CHiBBIJHOLIEHHA Y HOBOHAPOKEHUX [OCIIIXKY-
BaHUX IPYI IPU NOCTYIJIEHHI Tayepes 72 roAvHU
CIIOCTEPEXKEHHS CBiZjuM/Ia Npo 36epeKeHHsT CUC-
TEeMHOI 3aMaJIbHOI BiAIOBIZi Yy HOBOHAPO»KEHUX
[ rpyny, He3BaXkaro4u Ha NpoBeJieHe JIIKyBaHHA,



X04a KJIiHIYHO Mepe6ir 3aBepIIuBCs OAYKAaHHAM,
i 3acBiyniia nporpecyBaHHs 3alajbHOI peakii

4 3,19 2.87

2,26

LV}

b2

—

1 rpynu

HJIC opu nocrynieHHi

1 rpynu
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Ta TAXKKICTb CENITUYHOTrO IPOLEeCy cepef, Mpej-
ctaBHUKIB Il rpynu cnoctepexenHs (puc. 1).

5,38%

1,48

1,07

KonTponerarpymna

B HJIC gepes 72 rogn

Ipumimka: *- P - kpumepiii Cmbtodenma.
Puc. 1. Mediana 3HaueHb H/IC y HOBOHApodceHUX 2pyn NOPIGHSHHS NpU NOCMYyn/AeHHI
ma yepe3 72 200uHU AIKY8AHHS (VM. 00.).

TakuM 4YMHOM, Halli pe3yJbTaTU Y3TOJKY-
I0ThCA 3 MONlepeIHIMU pO6OTaMH, SIKi AEMOHCTPY-
0Th BHUILi 3HadeHHd HJIC y HOBOHapomKeHUX
i3 cemcrcoM IOPIBHAHO i3 TPyNoOX KOHTPOJIIO
[13,14] i JmeMOHCTpPYI0OTb, L0 3POCTAHHS HEW-
TpoibHO-TIMPOIUTAPHOTrO CIiBBiTHOLIEHHS B
JUHAMII acOLIIETHCSA 3 TSHKIUM Iepebirom cer-
CHCy, a MaKCHMaJlbHE KOT0 MiJIBUILLEHHS CIIOCTepi-
raeTbCd y Ipymi 3 JieTaJIbHUM HacaigkoM. Lle mo-
3BoJide po3maaatu HJIC 9k fogaTKOBUM MapKep

o A 54,6
60 .

50
40
30
20

10

[ rpynu

TJIC opu nocryiieHHi

II rpynu

TSXKKOCTI CENITUYHOrO MPOoLecy i3 BiANMOBIAHUMU
MOKa3HMKaMM KJIIHIKO-eNileMioJI0TrIYHOT0 pU3U-
Ky JietanbHocTi: BII=6,71 (95 % JII: 3,24-13,92),
BP=2,13 (95 % Al: 1,19-3,82) i AP=43 % 3i crienu-
¢iunicTio 88,5% npu ioro 3HaueHHi 25,38 ym. of1.

Ha Bigminy Big HJIC, piBHi TpoMGonuTapHo-
JNiM$OLMTApHOr0 CIHiBBiAHOILIEHHS iCTOTHO He
BiZipi3HAMIMCA MIXK KJIHIYHUMHU IpynamMy MOpiB-
HAHHA. Meziana 3HadyeHb TJIC npu nocTynJeHHi
Ta B IMHAMIilli HaBeJleHa Ha PUCYHKY 2.

53,03

49,6

38,9%

KoHurponeHarpyna

B TJIC gyepes 72 rogn

Ipumimka: *- P - kpumepiil Cmbvtodenma.
Puc. 2. Mediana 3HaueHb T/IC y HOBOHApodiceHUX 2pyn NOPIBHSHHS NPpU NOCMYN/AeHHI
ma yepe3 72 200uHU AIKY8aHHS (VM. 00.).
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OpHak 3HmxkeHHs TJIC i3 54,6 ym. ofi. pu 110-
cTyIieHHi 10 38,9 yMm. of1. yepe3 72 roAUHU Y HOBO-
HapomxeHUX Il kaiHIYHOI rpynu KMOBIPHO MOXHa
MOSICHUTH NIPOrPeCcy0uYnM 3MeHIIeHHS KiJIbKOCTI
TPOMOOLIUTIB Ha TJIi 36epekeHHs] CUCTEMHOI 3a-
MaJIbHOI BiATNOBIAI 1 MOXKe B KOMILJIEKCI pO3IJid-
JaTUCD K JOAATKOBUM MapKep TAXKKOT'O CelTHY-
HOI0 IpOoLlecy Ta HeCNpPUSATIMBOrO IPOTHO3Y i3
HACTYNHUMHU NOKAa3HUKAMHU KJIiHIKO-emifemioJsio-
riudoro pusuky: BllI=2,24 (95 % Al: 1,27-3,94),
BP=1,49 (95 % Al: 1,12-2,01) i AP=19%.

BucHOBKHU

1. JleTanbHUM Nepebir HEOHATABHOTO Cell-
CUCY acoLil0BaBCA 3 THKYUM CTAHOM OZpasy NpHU
HapoO/»KeHHi, He0OXi/HICTI0O TpOBe/leHHS peaHi-
MaliiHUX 3aX0/iB Ta BUILOI0 6aJIbHOIO OLIiHKOO
3a wkasnoro nSOFA, mo cBiAYMTh PO BUpPAKEHY

2. [ligBuILleHHsA a6COJIOTHOI KiJIBKOCTI JieH-
kKouuTiB moHag 20000/mMm® Ta mporpecyroua
Tpom6onuTonenia (<100 000/mm®) y punami-
Ii JIIKyBaHHfI MOXYTb PO3IVIAZATUCH K BaX-
JIUBI MapKepH TSKKOCTI mepebiry cerncucy, ski
CYNIPOBO/RKYIOTbCA  3POCTAaHHAM IIOKAa3HHUKIB
KJIIHIKO-eniZleMioJIoOTiYHOr0 pU3UKY CMepTHOC-
Ti (BII=2,57, BP=1,57, AP=23 % Ta BIlI=2,39,
BP=1,54, AP=22 %).

3. He#iTpodinbHo-niMmbouuTapHe chiBBia-
HOIIEeHHS NPOJEeMOHCTPYBaJo HaHb6iiblly 3Ha-
YYLIICTh ¥ NPOTHO3YBAaHHI PU3UKY JIeTaJIbHOCTI
Ha TJi cenTu4yHoro npouecy (BII=6,71, BP=2,13
i AP=43 %)) 3i cneuudivnictio 88,5% npwu ioro
3HaueHHi 25,38 y™. og.

KonduikT iHTepeciB: aBTOpU mnoBigomJis-
I0Th MPO BiICYTHICTb 6y/1b-IKOr0 KOHQJIIKTY iH-
Tepecis.

[I0YaTKOBY MYJIbTUOPraHHY JUCOYHKIIO.

10.

11.

12.

13.
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Pe3wme. Bcmyn. BpoHxiasibHa acTMa y [liTell He3aseXXHO BiJi BiKy BiJHOCUTbCSA [0 OJHi€l 3 HAUNIOLIMPEHI-
IIMX XPOHIYHUX MTaTOJIOTiH GPOHX0JIEreHeBOl CUCTEMH | KOJTMBAETHCS B Mexxax 1-20% Ta TicHo noB’si3aHa i3 reo-
rpadiYHMMHU Ta €KOJIOTIYHUMHY YMHHUKaMu. He3Baxaluu Ha 3HAYHi HAyKOBI Z0OCATHEHHs], 3aXBOPIOBAHICTh Ha
OpoHXiasbHY acTMY y AiTelt 3pocTae. [lopsif i3 UM NoTpe6yTh MOAABIIOr0 BUBYEHHSI MeXaHi3MiB XpoHi3zaril
3amnaJieHHs CJIM30BOi 060JIOHKU AUXaJbHUX LLISXIB, MOMIMPEHOI0, ajie BapiabesbHOW 06CTPYKIi€l0 i 3pocTato-
YO0 rineppeakTUBHICTIO 6pOXiB MiJ BIJIMBOM Pi3HUX CTUMYJIB, a caMe: 30yHUKIB pecnipaTOpHUX BipyCHUX
indekuiit (puHOBipyc, pecnipaTopHo-cUHLMTIaIbHUI Bipyc, ageHoBipyc, rpumn, SARS-CoV-19), 3abpygHeHoro
MOBITPA TOLIO.

Tomy fmocnimxeHHss MoppodyKIioHaTIBHOrO CTaHY IPaHY/IOLUTAPHUX JIEHKOLUTIB KPOBi METO/0M IIUTOXi-
MiYHOrO IX BUSIBJIEHHS iHTpaLe/IIoJIIPHO B AWHAMIL 1a€e 6araTy iHpopmaliro npo ctaH HecnenupivyHoi iMyHo-
JIOTI4YHOI pe3UCTEHTHOCT] OpraHi3aMy Ta BUKOPUCTOBYETHCS SIK METO/, OL[iHKH e(EeKTUBHOCTI JIIKyBaHHS XBOPUX
Jitel Ha BA MeToz0M criesieoTepaltii.

Mema docaidsceHHs: BUBYUTH NMOKa3HUKK aKTUBHOCTI rpaHy/IoONUTapHUX GepMeHTIB MiejonepoKCcHiasu
Ta ayxHoi pocdaTasu 3 ypaxyBaHHIM CeEPeHbOT0 LIUTOXIMIYHOr0 NMOKAa3HUKA Ta aKTUHOCTI peMeHTIB y nepe-
paxyHKy Ha JITp KpOBi, 1110 Bijlo6pakae KOMIIEHCATOPHI MOXKJIUBOCTI Jiefikonoe3y. [lopsiz i3 UM, Brepliie npo-
BeJleHi ocli/PKeHHS JaHUX eH3MMIB Y opiBHAHHI 3 nepudepiliHOI Ta BEHO3HOIO KPOB'I0 ¥ JiTel, XBOPUX Ha
6poxia/sbHy acTMy, JiKOBaHUX METO/OM ClieoTepanil y BiagasieHomy nepiofi micis nepeHeceHoro SARS-CoV-19.

Mamepiaau ma memodu. JlabopaTOpHi JOC/IiPKEHHS BKJIIOYa/IHN Y ce6e oiHOYaCHe 0C/iKeHHs lelKorpa-
MU neprdepiiiHol Ta BEHO3HOI KPOBI, UTOXiMiYHE BUSIBJIEHHS IHTpALe/I0/IsIPHOI aKTUBHOCTI IpaHyJIOLUTTap-
HUX GepMeHTIB: MiesonepoKcHAa3u 6eH3UJMHOBUM MeTO/IOM Ta JY>KHOi1 ¢pocdaTasu — MeTOL0M a30CIOJydeH-
Hs. OLliHKa pe3y/bTaTiB LUTOXIMIYHOT aKTHBHOCTI IPaHyJIOLMTIB MPOBOAUINCS B Ma3Ky nepdepiiiHoi Ta BeHO3-
HOI 3 mepepaxyHKOM Ha ofuH JiTp. Takui nigxig 3a6esneyyBaB 6iblly iHGOPMaTUBHICTD AOCTIPKEHHS, sIKe
BiZ06paXkasi0 KOMIIEHCATOPHI B3a€EMO3B’sI3KU SIKICHOT0 1 KIJIbKICHOT'O CKJIaZly TPaHYJIOLUTAPHOTO Py JEUKO-
LMTIB KpoBi Ta Bijo6pakasio MexaHi3MU IPaHyJIONUMTOII0E3Y B YMOBaX aKTHUBALii CTPeCTiMITyI0OUuX CHUCTEM Mij
BIJIUBOM CIleJieoTeparii Ha opraHiam xBopux JjiTeil. PesysibTaTy 6y/11 06po6sieHi CTaTUCTUYHO 3 BUKOPUCTaHHSA
KoMIT'1oTepHoi nporpamu Statistic for Windows v.10.0 (StatSoft Inc, USA) 3 BupaxyBaHHAM cepefHiX BeJUYHUH
nokasHukiB (M), cranzapTHoOI noxubku (+M). locToBipHicTh po36ixkHOCTEN cepe/iHiX BesnyuH (P) BU3Hayanu
3a KputepieM CThrofieHTa. Po36ixHOCT] BBaxkasiMcs Biporigaumu npu P<0,05.

Pesynbmamu docaidxceHs. Y auHaMiL JIiIKyBaHHS MeTO/0M cliejieoTepamnil o6cTexeHo 75 fiTel, XBOpUX Ha
OGpoHXaJbHY acTMy y Bili 7-14 pokiB, siki 3HaxouIKCcsl B MiXKHaNaZ,oBoMy Iepiofii xBopo6u. Kypc sikyBaHHS Ite-
pen6auaB 22-24 nHi nepebyBaHHsA y jikapHi. KoTposibHa rpyna JiTel A/151 06'€KTHHOCTI AOCTiKeHHS OyJ1a pej-
CTajieHa 3/J0POBUMH JITbMHU TOTO X BiKY i ck/iasana 20 o6cTexxyBaHUX K nepudepiiiHoi, Tak i BeHO3HOI KpoBi.
fAx BUAHO i3 TabMI, NOKa3HUKH BHYTPILIHbOK/IITUHHOI aKTHBHOCTI pepMeHTIB y 3/J0pOBUX AiTel BiApi3HsaIMCA
y HelTpodinax nepucdepiiiHol Ta BeHO3HOI KpoBi. [laHi pe3y/sbTaTH y 3/l0pOBUX JAiTell HAMU J0C/ipKeH]i BrepLie.
Busasuiocq, mo y 20 340poBUX JiTel TOKa3HUK CYMapHOi aKTUBHOTI Mi€/I0NIepOKCUA3U TPAHY/IOLUTIB BEHO3HOI
KpoBi B 1,8 pa3y nepeBHIlyBaB aHaJIOTiYHUI MOKAa3HUK y nepudepiitHiil kposi. [logi6HMI pe3ybTaT cTOCyBaBCS
i 1110/10 MOKa3HMUKA aKTUBHOCTI J1y>kHOI PpocdaTaszu. [IopiBHAHHSA KOHTPOJBHUX JJAHUX aKTUBHOCTI eH3UMIB i3 pe-
3yJIbTaTaMH JiiTel, XBOPUX Ha GPOHXiaJIbHY acTMYy, 10 JIiKyBaHH: I0Ka3aJu BiporiziHo Hk4i B 1-8 pa3y nokasHu-
KM aKTUBHOCTI MieJjionepokcu/jasu sik y nepudepiiiniil, Tak i BeHo3HiH KpoBi. B funamini siikyBaHHs crioctepira-
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JIoCsl To/lasibllle 3HMKEHHS IaHUX MapaMeTpiB Jyinile y neprudepiliHiil KpoBi i 3a/MIanocs J0CTOBIpHO HUKUYUMHU
KOHTpoJIt0. [loKa3HUKKU aKTUBHOCTI Jiy>kHOI ¢pocdaTasu B AUHAMIL JIIKyBaHHS MasIi 3BOPOTHIO HAaNpaBJIEHICTh
Ta HOpMaJli3yBaJkcsl Jiullie B epudepiliHiil KpoBi ! 3asuIIanucsa BUCOKUMU Y BeHO3Hil. [lofjibHa 3BOpoTHA U-
HaMiKa JIoCJIi/PKyBaHUX GEePMEHTIB CBiZJuMsIa MPO 3aTyXaHHs 3aMaJIbHOTrO MPOLECY, 3MEHIIIEHHsS] aHTUTeHHOTO Ha-
BaHTaXXeHHs Ta aKTUBal|il0 TPaHY/JI0LUTONOE3y B 6iK METaMieJOLUTIB i3 BUCOKOIO TiIpOIITUYHOI0 aKTUBHICTIO
yTuiisanii paroruroBaHoro Marepiasny. /laHui peHOMeH CBi[YUTh PO NOCTYTOBE BiZJHOBJIEHHs GaKTOPiB Hecle-
4upiYHOI iIMyHOJIOTIYHOT pe3UCTEHTHOCTI OpraHiaMy XBOpUX JIiTel Mi/ BIUIMBOM cleJieoTepartii.

BucHogku. TakuM YHHOM, JIOC/Ii/X)KeHHST GepMeHTHOro nNpodio rpaHy/IoONUTIB neprudepiliHOi Ta BEHO3HOI
KpOBi 3/J0pOBUX JiTell BUSBU/IM PO3OIKHOCTI ¥ MOKa3HUKAX, L0 CBIAYMTH NP0 BUCOKY AMHAMIUHICThb mpoIie-
Cy IpaHy/JIOLIUTOINOE3Y 3aJIeXKHO BiJl CEKTOpPY KpoBoo6iry. B mpoueci cnesneotepanii croctepiranacs 3BopoTHa
JIMHaMiKa aKTUBHOCTI GpepMeHTIB, sika NPOsIBJIsAIACS 3HUKEHHSIM Mi€JIOEPOKCH/Ia31 Ta TEH/EHIi€0 /10 3poc-
TaHHS aKTUBHOCTI J1y>kHO1 PpocdaTasy, 1o CBiJYMII0 MPO NO3UTHUBHI 3pyLIEHHS JIEHKOMOETUYHUX npo1eciB. [1o-
PiBHAHHSA JWHAMIKU JaHOTO Npolecy y nepudepiiiHiil Ta BeHO3HIN KpOBi BUABUJIM JIabIIbHICTb Y OCTaHHIHN, 110
CBIIUUTD PO iHEPTHICTb TPaHyIOLUTOINIOE3y Y BEHO3HiH KPOBi.

Kiro4oBi ci1oBa: iTH, 6poHXiasibHa acTMa, iMyHOJIOTisl, LUTOXiMif, ciesieoTepanisi, SARS-CoV-19.

Immunological aspects of the course of bronchial asthma in adolescent children treated with
speleotherapy method after SARS-CoV-19 coronavirus infection
Symulyk V.D., Zolina O.V.

Abstracts. Summary. Introduction. Bronchial asthma in children, regardless of age, is one of the most
common chronic pathologies of the bronchopulmonary system andranges from 1-20% and is closely related to
geographical and environmental factors. Despite significant scientific achievements, the incidence of bronchial
asthma in children is increasing. Along with this, further study of the mechanisms of chronic inflammation of
the respiratory tract mucosa, widespread but variable obstruction and increasing bronchial hyperreactivity
under the influence of various stimuli, namely, pathogens of respiratory viral infections (rhinovirus, respiratory
syncytial virus, adenovirus, influenza, SARS-CoV-19), polluted air, etc. is required.

The aim of the study: to study the activity indicators of granulocyte enzymes of myeloperoxidase and alkaline
phosphatase, taking into account the average cytochemical index and enzyme activity per liter of blood, which
reflects the compensatory capabilities of leukopoiesis. Along with this, studies of these enzymes in comparison of
peripheral and venous blood were conducted for the first time.

Materials and methods. Laboratory studies included simultaneous study of peripheral and venous blood
leukogram, cytochemical detection of intracellular activity of granulocytic enzymes: myeloperoxidase by the
benzidine method and alkaline phosphatase by the nitrogen production method. Evaluation of the results of
cytochemical activity of granulocytes was carried out in peripheral and venous smears with conversion to one
liter. This approach provided greater informativeness of the study, which reflected the compensatory relationships
of the qualitative and quantitative composition of the granulocytic series of blood leukocytes and reflected the
mechanisms of granulocytopoiesis in conditions of activation of stress-limiting systems under the influence
of speleotherapy. The results were statistically processed using the computer program Statistic for Windows
v.10.0 (StatSoft Inc, USA) with the calculation of the mean values of the indicators (M), standard error (+m). The
reliability of the differences in the mean values (P) was determined by the Student’s test. The differences were
considered reliable at P<0,05.

Results. In the dynamics of treatment by speleotherapy, 75 children with bronchial asthma aged 7-14 years,
who were in the inter-attack period of the disease, were examined. The course of treatment included 22-24
days of hospital stay. The control group of children for the objectivity of the study was represented by healthy
children of the same age and consisted of 20 subjects, both for peripheral and venous blood. Control values and
comparisons of the above-mentioned parameters of enzymatic activity of granulocyte leukocytes of peripheral
and venous blood in children are not presented in the special literature. It turned out that in 20 healthy children,
the indicator of total myeloperoxidase activity of granulocytes of venous blood exceeded the similar indicator
in peripheral blood by 1,8 times. A similar result also applied to the indicator of alkaline phosphatase activity.
Comparison of control data of enzyme activity with the results of children with bronchial asthma before treatment
showed significantly 1-8 times lower indicators of myeloperoxidase activity, both in peripheral and venous blood.
In the dynamics of treatment, a further decrease in these parameters was observed only in peripheral blood and
remained significantly lower than in the control group. The indicators of alkaline phosphatase activity in the
dynamics of treatment had a reverse direction and normalized only in peripheral blood and remained high in
venous. Such reverse dynamics of the studied enzymes indicated the attenuation of the inflammatory process,
a decrease in the antigenic load and the activation of granulocytopoiesis towards metamyelocytes with high
hydrolytic activity of utilization of phagocytized material. This phenomenon indicates a gradual restoration of
factors of nonspecific immunological resistance of the body of sick children under the influence of speleotherapy.
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Conclusions. Thus, the study of the enzyme profile of granulocytes of peripheral and venous blood of healthy
children revealed discrepancies in the indicators, which indicates a highly dynamic process of granulocytopoiesis
depending on the sector of blood circulation. In the process of speleotherapy, the reverse dynamics of enzyme
activity was observed, which was manifested by a decrease in myeloperoxidase and a tendency to increase the
activity of alkaline phosphatase, which indicated positive changes in leukopoietic processes. Comparison of
the dynamics of this process in peripheral and venous blood revealed lability in the latter, which indicates the

inertness of granulocytopoiesis in venous blood.

Key words: children, bronchial asthma, immunology, cytochemistry, speleotherapy, SARS-CoV-19.

BcTtyn

BponxianbHa acTMa y fiTell He3a/leXHOo Bij
BiKY BiJHOCUTBCS J|0 O/IHi€l 3 HAUMOMUPEHIIINUX
XPOHIYHMX MaTOJIOTiH OpoHXOoJIereHeBol cuc-
TeMM i Ko/MBa€eTbcsd B Mexax 1-20% Ta TicHO
MoB’si3aHa i3 reorpad@iyHMMHU Ta €KOJIOTIYHUMU
yuHHUKamHu [1,2,3,4,5]. BoqHouyac gaHa maToJio-
risg Mae i MeguKocoIiabHUN XapaTep yepe3 J10-
CUTbh BHUCOKY iHBaJiu3auito [6,7,8,9]. HeaBaxa-
I0YM Ha 3HA4YHI HAYKOBI JOCATCHEHHS, 3aXBOPIO-
BaHICTb Ha 6pOHXiaJIbHY aCTMY y AiTel 3pocTae.
[IoTpeby10Th MOAAbIIOT0 BUBYEHHS MEXaHI3MU
XpoHizanii 3anajeHHs1 CJAU30BOi 0OOJIOHKHU JIU-
XaJIbHUX LUIAXiB, NOIIUPEHOI0, ajie Bapiabesb-
HOI0 OOCTPYKI€IO i 3pOCTal040l0 rineppeakTUB-
HicTI0 OpOHXIB MiJ| BIJIMBOM BipyCHUX 3aXBOpIO-
BaHb, 30yIHUKU SIKMX BUCOKOTPOIIHI 10 C/IM30BOI
0060JIOHKH pecnipaTOpHOro TPaKTy — lie HacaM-
nepen RS-Bipyc, Bipyc rpumy i ocTaHHIM 4acom
Bipyc SARS-CoV-19) [10,11,12].

TponHicTb KOPOHABIpPYyCiB 40 HUXKHIX BifJi-
JIiB pecnipaTopHOro TpakTy 6ysa Bijgoma i pa-
Hime 13], ase enmifgeMiuyHa cUTyallisl cIOHyKaJa
BiiHOBJIeHHS iHTepecy a0 Hux [14,15]. BoaHo-
yac Bigomo, mo Maixe y 10% maHidpecrauii BA
y dopMi sapuHrorpaxeity [16,17], poap faHoi
inpekuii y dopmyBaHHi BA 6yna HemooliHeHa.
Tomy pocnifxeHHs MopdodyKIioHATBHOTO CTa-
Hy TPaHyJOLMTApHUX JIEMKOIUTIB KPOBi MeTo-
JOM LMTOXIMIYHOTO IX BUAABJIEHHS IHTpaleJo-
JIIpHO B AWHaMIili Aae 6araTy iHopmMaliio npo
cTaH HecnelUdivyHOi iIMyHOJIOTIYHOI PE3UCTEHT-
HOCTI OpraHi3aMy Ta BUKOPUCTOBYETHCH IK METO/,
OL[iHKU epeKTHUBHOCTI JIiKyBaHHSI XBOPUX AiTeH
Ha BA MeTo/i0M criesieoTepanii.

MeTa aocaigXeHHs

MeToto Haumoi po6oTH Oya0 AOCTIAUTH
LIUTOXIMIYHI MOKAa3HWKHW aKTUBHOCTI MieJjone-
pokcugasu (MII) Ta ayxHoi pocdartasu (JIP) y
rpaHyJjioquTax nepudepiiHol Ta BEeHO3HOI KpOBi
JiTel, xBopux Ha BA, ski B aHaMHe3i nepexBo-
pinin Ha kKopoHaBipycHy iHdek1ito SARS-CoV-19
y AWHaMILi JIiKyBaHHS MeTOJOM cCliejieoTepanil.
Oco6JIMBICTIO JOC/Ti)KeHb € MOPIBHSHHS JaHUX
MOKAa3HUKIB y Pi3HUX CEKTOopax KpPOBOOOiry y

3/I0pOBUX AiTel Ta XxBopux Ha BA B nuHamini Jii-
KyBaHHS.

MaTepiasim Ta MeTOAU

JlabopaTopHi [JOCi/P)KeHHS BKJIIOYAId Y
cebe oJlHOYACHE AOCIi[KEHHS JieKoTpaMHU Iie-
pudepudyHoi Ta BeHO3HOI KPOBi, IUTOXiMiuHe
BUSIBJIEHHA IHTpPALEJII0JAIPHOI aKTUBHOCTI Irpa-
HyJlonuTapHUX pepmeHTiB: MII 6eH3UAUHOBUM
MeTozoM (B.A. Anmaszos, C.I. Psa6oB, 1963) Ta JI®
- MeTogoM a3zocnosydyeHHs (M.I. Ily6iy, 1965)
[18] i3 BUKOpHUCTaHHAM BHUCOKOYYT/JIMBHUX peaK-
TuBiB ¢ipMu «Reanal» (6en3uaun) ta «Lache-
ma» (auM-eTuanapadeHiseH-aiaMin).

JlaHi 1 MTOXiMiYHOTO BUSIBJIEHHSI €H3UMIiB
FPaHYJIOLUTIB KPOBI OLjiHIOBaJIMCA 3TiIHO 3 Tpa-
auniiHoo MeTtogukow L. Kaplow (1955) [19] y
MasKy KpOBi - 1le cepeiHil UTOXIMIYHUN Kedi-
uient (CLK), micas yoro 3zilicHIOBaBcs nepepa-
XYHOK Ha OJUH JIITP KPOBi, 3riJHO 3 METOAUKOIO
M.IL. JTazopuka (1988) [20], Ha mOKa3HUK cyMap-
Hoi akTuBHOCTI (CAE).

Pe3ysibTaTu 6y/sn 06pOOGJIEHI CTATUCTUYHO
3 BUKOPHUCTAHHS KOMII'IOTepHOI mporpaMu Sta-
tistic for Windows v.10.0 (StatSoft Inc, USA) 3
BUpaXyBaHHSM CepeJiHiX BeJMYHH INOKa3HUKIB
(M), crangaptHoi nmoxubku (*M). BiporigHicTb
cepeaHix BeanuyuH (P) Bu3Hauanu 3a KpuTtepieM
CtrromeHTa i BpaxoByBanu Horo npu P<0,05.
Yci npoueaypy, U0 NpoBOAUIUCA B MeXax J0-
CJIi/P)KeHHs, BiNOBiJa/JIM eTUYHUM CTaHJAapTam
€TUYHOI KOMIicii Ta moJsioxkeHHAM [esibCiHCBKOI
JeKJapaii.

Pe3ysbTaTH J0CaiAKEeHb

Y AuHaMini JliKyBaHHA MeTOZOM ClieJieoTe-
pamnii o6¢cTexxeHo 75 aiTel, xBopux Ha BA, y Bini
7-14 pokiB, Ki 3HAXOAUJIUCSA B Mi>KHaNaZ0BUU
nepios xBopob6u. Kypc JiikyBaHHA mNepejbayaB
22-24 nHi nepebyBaHHA y JiikapHi. KoHTpo/b-
Ha rpyna JiiTe¥ A/s 06'€KTUHOCTI J0OC/i>KeHHs
OyJ1a mpejcTajieHa 3/l0pOBHMHU [JIiTbMU TOTO X
Biky i cksiafiana 20 o6cTexxyBaHUX SIK nepude-
piliHoO], Tak i BeHO3HOI KpoBi. JlJabopaTopHi JgaHi
3/I0pOBUX AiTeld y po3pi3i MopiBHAHHS BeHO3-
Hol Ta nmepudepuyHOi KpPoBi HaMM JoCaimKeHi



Blepiue. Tak, 32 HAUMMU JAHUMU JAOCIiKEHb,
akTuBHOCTi MII y rpanynonuTax nepudepiiHoi
kpoBi 6ysu Takumu: CUK MII y masky Kposi
3,06+0,05 ym.og. Ta CAE MII-12,9+0,8 ym.oa./n
BignoBigHo akTuBHicTh JI® Gysna Takoro: CHK
JI®-1,5+0,05 ym.ox. y aitpi kpoBi CAE JID-
6,5+0,5 ym.oz./1. PiBeHb aKTUBHOCTI aHaJIoTiy-
HUX [IOKAa3HUKIB Y BEHO3HIU KPOBi MaB TaKUU BU-
ras: CIIK MIT y masky kposi 3,1+0,05 ym.of. Ta
y qitpi - CAE MII-8,2+0,7 ym.ox./n1. [lapameTpu
akTuBHOCTI JI® rpaHy/oqUTapHUX JIEHKOLUTIB
y Ma3ky craHoBuau: CLK JI®-1,6%0,06 ym.on.
y Jqitpi kpoBi CAE JI®-4,2+0,4 ym.oz./n1. [lopis-
HSIJIbHUM aHaJ/i3 MOoKasHUKIB akTuBHocTi CHK
MII ta CLUK JI® y KOHTpOJIbHIH Ipymi He BUSIBUB
BiporigHux po36ixkHocTel, ToAi AK JaHi mHo-
Ka3HUKHU Y JIITpi KPOBi CYTTEBO BiApi3HAIMUCH, A
caMe - O6y/IM JOCTOBIPHO BUIUMHU y lepudepii-
Hill KpoBi MOpPiBHSIHO 3 BEHO3HOIO KpoB'to 1,5-
1,8 pasy - BianosigHo (P<0,001 ta P<0,001). Ak
BUHO i3 Tabuuii, nokazuuku CIIK MII ta CAE
MII six y nepudepiiiHiii, Tak i y BEeHO3Hill KpoBi
Jl0 TIpOBeJleHHs1 Kypcy creJsjieoTepanii 6yau fo-
croBipHo (P<0,001) HMKYUMHU BiJi KOHTPOJIIO. Y
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npolueci JiKyBaHHA ClloCTepirasaca LOCTOBipHa
nuHamika (P1<0,001) nmomanblioro 3HUKEHHS
JlaHUX MapaMeTpiB y nepudepiliHiil KpoBi, Toxi
sIK Y BEHO3Hil KpoBi NoAi6GHUX 3MiH He crocTe-
pirasocd i napaMeTpu NOKa3HUKIB BiANOBiganu
PIBHIO KOHTPOJIbHOI Ipynu. [lpy nboMy akTHUB-
Hictb CAE MII g0 nikyBaHHsS 6y/1a JOCTOBIpHO
(P<0,01) Bumorw y nepucdepiiiHiii KpoBi, B npo-
Leci JlikyBaHHSA JaHa pisHuLA BUpiBHAAacA. o
CTOCYETbCSA BEHO3HOI KpoOBi, TO moka3sHUK CAE
MII BizmoBifaB HOpMI i B AUHaMILi JiKyBaHHS
He 3MiHI0OBaBc4. [lofibHa AUHaMiKa NOKa3HUKIB
CBifiuMJIa PO IMYHOKOPETyIOYUH BILIUB CIesIeo-
Tepanii Ha ¢oHi cTpec-/iMiTyOUOro Ta caHauii-
Horo edeKTy JIiKyBaHHS, 1110 Bifobpaxkae Hapoc-
TaHHA Y KPOBI MeTaMi€JI0LUTIB.

AHaJstoriyHi mapameTpu akTuBHocTi JI® fo
JIIKYBaHHS1 MaJlu TaKUU BUIJIsLJ: aKTUBHICTb JID
3a gaHuMu nokasHuka CHK JI® gk y nmepude-
piiiHi}, Tak i y BeHO3HIN KPOBi 6Y/IM I0CTOBipHO
(P<0,05, P<0,05) HM>K4YKMMHU NOPIiBHAHO 3 KOHTP-
0JIbHOIO T'pymom, ToAi ik mokasHUkU CAE JID Bi-
porigHo (P<0,001) nmepeBulyBaid KOHTPOJbHI
JlaHi Jiulle y BEeHO3HiM KpOBI.

Tabauys

IlopiBHAHHA NOKAa3HUKIB IHTpaL e l/IAPHOI aKTUBHOCTI Miesionepokcuaasu (MII)
i 1y>kHOI pocdaTasu (JIP) rpanynonuTiB nepudepiiiHOI Ta BEHO3HOI KPOBi y AiTel,
XBOPHX HAa GPOHXia/JIbHY acTMYy, Mij, BIVIUBOM crneJieoTepamnii (M+m)

KonTposb

Iloka3sHUKH
n=20

BA p0 JikyBaHHA

BA micsi4a J1ikyBaHHA

n=75 P

n=75

CLIK MIT 3,06+0,05

[lepudepiitna

P1<0,001
P2<0,001
P3<0,001

2,33+0,06 1,88+0,06

KpOB

CAE MII 13,9+0,8

P1<0,001
P2<0,001
P3<0,001

9,6+0,39 7,85+0,3

CLK MIT 3,1+0,05

P1<0,001
P2<0,4
P3<0,001

2,02+0,07 1,9+0,1

BeHo3Ha kpoB

CAE MII 8,2+0,7

P1<0,9
P2<0,9
P3<0,9

8,1+0,5 8,26+0,66

COK JI® 1,55+0,05

[Tepudepiiina

P1<0,05
P2<0,01
P3<0,9

1,36+0,06 1,55+0,08

KpOB

CAE J1® 6,55+0,47

P1<0,2
P2<0,01
P3<0,3

5,69+0,3 7,22+0,37

COK JI® 1,6+0,06

P1<0,05
P2<0,7
P3<0,3

1,39+0,09 1,45+0,54

BeHo3Ha kpoB

CAE J1® 4,2+0,4

P1<0,001
P2<0,9
P3<0,01

6,44%0,46 6,44+0,54
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P BupaxyBaHo nopiBHsAHO: P1 310poBi - 10
JIiKyBaHHf, P2 10 JIiKyBaHHA — micJig JIIKyBaHHS,
P3 310poBi — mic/14 JiKyBaHHA.

Y npoueci cnesneoreparnii AMHaMiKa 3pOCTaH-
HS JlaHUMX [OKA3HWKIB Oy/jia Oijbll BigdyTHOIO
(P1<0,01) B nepudepiiiHiii KpoBi 3 TeHAEHIIEN
Jl0 HopMauJti3auii, ToAi Ik y BEHO3HIM KpOBi AvHa-
Mmika napameTtpiB CLK JI® ta CAE JI® 6yaa BiacyT-
HbO, a Noka3HuK CAE JI® 3aiuiaBcs JoCTOBIpHO
(P1<0,01) BumMM BiZi KOHTPOJIbHOI TpynH. [licsst
[IPOBE/IEHOT0 KypCy CliesieoTeparil ¢/1if Bij3Ha4u-
TH, 1o nokasHuk CAE JI® y nepudepiiiniit kposi
6yB BiporigHo (P<0,01) BumuM Hi>XX y BeHO3HilU
KpoBi. KoMIjiekcHa o1iHKa JUHAMIiKU LUTOXIMId-
HUX IIOKa3HUKIB y INpoLeci creseoTepamnii J0BO-
JIUTH 1i BUCOKY iMyHOKOperywuy ebeKTHUBHICTD i3
SIBUIIIAaMU TIO3UTHUBHOI IUHAMIKU IPaHyJIOLIUTOMO-
e3y B 6iK 3pocTaHHs KiJIbKOCTI JIEMKOLIUTIB Y MeTa-
MiesonuTapHii ¢asi fo3piBaHHS, sIKi BBOXKaOThCA
MopdoJIOrivHO i GYHKIIOHATBHO J03PITUMHU.

BucHOBKU
TakuM 4UMHOM, JOCHiKeHHs]T GepMeHTHO-
ro npo¢isto rpa”HyJonUTIiB nepudepiiiHoi Ta

BEHO3HOI KpOBIi 3JOPOBUX JjiTe! BUABUJIH PO3-
Gi>KHOCTi y MOKa3HUKaX, 1[0 CBiIYUTH PO BU-
COKY AWHaMIYHICTb nponecy rpaHyJIOLUTOINO-
e3y 3aJIe)XHOo BiJi ceKTopy KpoBoobiry. B npo-
neci cnesieorepanil crocrepirajsaca 3B0poTHa
JUHaMika aKTHUBHOCTIi ¢epMeHTIiB, sika Ipo-
ABJIAJIaCd 3HMKEHHAM MI€JONepoKCUAasy Ta
TeHJleHLli€l0 O 3pOCTaHHA aKTUBHOCTI JYyX-
Hol pocdaTaszu, U0 CBiJUYUIO PO MO3UTHUBHI
3pyLUEeHHA JIeMKONoeTUYHUX npouecis. [lopis-
HSHHSA JWHAaMiKW JaHOro npouecy y nepude-
piliHii Ta BeHO3HiN KpoBi BUABUJIU Jabisb-
HiCTb y OCTaHHIiH, W0 JJOBOAUTb iHEPTHICTb
rpaHyJIOUTONOE3y Y BeHO3HiN KpoBi. [JlaHuut
JlabopaTOpPHUM MNiAXiA € BUCOKOiHPOpMATUB-
HUM y 3’scyBaHHI MexXaHi3MiB HecnenudiyHoi
PEe3UCTEeHTHOCTI OpraHi3My JiTel, XBOPUX Ha
6poxiasbHy acTtMmy micas nepeHeceHoi ARS-
CoV-19.

KoH@uiikT iHTepeciB: aBTOpU NOBigOMJIS-
I0Tb NIPO BiICYTHICTb 6y/ib-IKOr0 KOHQJIIKTY iH-
Tepecis.
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JIBH3 «Yaczopodcokull HayioHaabHUll yHigepcumemy, kaghedpa pakyibmemcokoi mepanii, meduyHull
dakyremem, m. Yoczopod

Pe3wome. Bcmyn. BUHUKHEHHS CeICHCy 3yMOBJIeHe IPOHUKHEHHAM IaTOreHHUX MIKpOOpraHi3MiB y KpOBO-
TiK, 11J0 IPHU3BOJUTH [0 PO3BUTKY CUCTEMHOTIO 3allaJIeHHs, a caMe — CHHJPOMY CUCTeMHOI 3anaJibHoi BiAnoBizi
(CC3B).

Mema docaidxcenns. llpoBecTy aHasi3 JiTepaTypHUX [JKepeJs i3 NUTaHb BUBUEHHS eTioNaTOTeHeTUYHOL
poJli BipyciB y BUHUKHEHHI Cerncucy.

Mamepiaau ma memodu. [IpoBesieHO aHasi3 JiTEpaTypHUX JKepeJ, IPUCBIYEHUX BUBUEHHIO eTionaTore-
HeTUYHOI poJii BipyciB y BUHUKHEHHI CEITUYHOTO Mpolecy B Takux 6asax: Scopus, Web of Science, PubMed,
EBSCO, The Cochrane Library, Oxford academic, EMBASE, Global Health.

Pesynomamu docaidiiceHs. 3TiIHO 3 TPOBEAEHUM aHaJi30M JIiTepaTypHUX JKepeJi, BCTAHOBJIEHO, 1[0 CHH-
JIpOM CHUCTEMHOI 3aManbHOI BiZiNOBiAl - Lje yHiBepcaibHa, HecneiiyHa peakljis opraHiaMy Ha CUJIbHI MOLIKO-
JOKYI04l YUHHUKY, IKi MOXKYTb OYTH 51K iHdeKuUiiiHoro (bakTepii, Bipycy, rpubku, Halnpoctimi), Tak i HeiHpek-
L[iIHHOTI'0 TOXO/KeHHs (TpaBMa, OMiK, IAaHKPeaTUT TOLL0), 1[0 MOXKe NPU3BECTH A0 AUCPYHKIiI opraHiB, TO6TO
pO3BUTKY cencucy. HesBaxarouu Ha 06’'€MHi TepaneBTUYHI 3aX0H, piBeHb CMEPTHOCTI, T0OB’A3aHUH i3 CENICHCOM,
3aJIMLIAETBCS BUCOKUM Ta CKJIafa€ 61u3bko 10-16%, ab6o 11 MisibHOHIB cMepTel 1[0POKY Ta 3aJIeKUTh BiJ, CBO-
€4aCHOCTI AlarHOCTUKU Ta IpU3HAYeHHS eTiOJIOTIYHOr O JiIKyBaHHH.

BucHosku. [lnis npoBeeHHS WBUAKOL AUpepeHLiHHOI [iarHOCTUKU Mi>K 6aKTepiaJlbHUMU Ta iHIIUMU MPU-
YHMHaMM PO3BUTKY CeICUCy NepClneKTHBHUM € BU3HauYeHHs 6ioMapkepa 3alajleHHsl NIPOoKaJbIiMTOHiIHa. Bpaxo-
BYIOUM HeJOCTaTHICTb JIiTepaTypHUX JaHUX NP0 NaTOreHeTU4YHe 0OIPYHTYBaHHS BipyCHO-iHyKOBaHOTO cell-
CUCY, IOJIaJIbILli AOCII/PKEHHsI € BOXKJIUBUMU Ta aKTYaJbHUMH SIK [IJIs1 KPAlLoro po3yMiHHs NaToreHesy, Tak i
BU3Ha4YeHHs NOC/IiJ0BHUX AiarHOCTUYHUX Ta JiKyBaJbHUX IPOTOKOJIIB.

Kamouoei caosa: cencrc, NpoKaJbLUTOHIH, aHTUO6aKTepia/ibHa Tepamnis, iMyHHa cucTeMa, LUTOKIHY, BipycH,
6akTepil, nosiopraHHa HEJJOCTATHICTb.

Abstract Modern ideas about the etiopathogenesis of sepsis, as a systemic inflammatory response
syndrome (A Literature Review)
Zhovanyk N.V., Derbak M.A., Khramtsova L.0.

Abstract. Introduction. The occurrence of sepsis is caused by the penetration of pathogenic microorganisms
into the bloodstream, which in turn leads to the development of systemic inflammation, namely systemic
inflammatory response syndrome.

Aim of the study. To analyze literary sources on the study of the etiopathogenetic role of viruses in the
occurrence of sepsis.

Materials and methods. An analysis of literary sources devoted to the study of the etiopathogenetic role of
viruses in the occurrence of the septic process was conducted in the following databases: Scopus, Web of Science,
PubMed, EBSCO, The Cochrane Library, Oxford academic, EMBASE, Global Health.

Results. As a result of the analysis of literature sources, it was found that systemic inflammatory response
syndrome is a universal, nonspecific reaction of the body to strong damaging factors, which can be of both
infectious (bacteria, viruses, fungi, protozoa) and non-infectious origin (trauma, burn, pancreatitis, etc.), which
can lead to organ dysfunction, i.e. the development of sepsis. Despite extensive therapeutic measures, the mortality
rate associated with sepsis remains high and is about 10-16%, or 11 million deaths each year, and depends on the
timeliness of diagnosis and the appointment of etiological treatment.
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Conclusion. For rapid differential diagnosis between bacterial and other causes of sepsis, the determination
of the inflammatory biomarker procalcitonin is promising. Given the lack of literature data on the pathogenetic
basis of viral-induced sepsis, further studies are important and relevant, both for a better understanding of
pathogenesis and for the definition of consistent diagnostic and treatment protocols.

Key words: sepsis, procalcitonin, antibiotic therapy, immune system, cytokines, viruses, bacteria, multiple

organ failure.

Bceryn

OpnHi€l0 3 aKTyaJbHUX MPOOJEM OXOPOHH
3/10poB’ss B YKpaiHi HA Cy4acHOMY eTami € BH-
BUEHHS NUTaHb eTionaTereHe3y CENTUYHUX CTa-
HiB. Cencuc - 1e BKpal HeGe3NeYHHUH CTaH, 110
PO3BUBAETLCA BHACAILOK HEKOHTPOJIbOBAHOI
CHUCTEMHOI BiJIIOBi/[i opraHiaMy Ha 6yJb-AKHH
iHpekniiHMM areHT. K/iHIYHO IIe TPOSBIISAEThCA
AK pi3Ke HapOCTaHHS HEJOCTATHOCTI OPraHiB Ta
CUCTEM, fIKe BU3HAYAETHCA 3a LIKaJOK OpraH-
HOI HeJO0CTaTHOCTi, acolifioBaHOi 3 CEICHCOM
(SOFA) =2 [1,2]. Y HOpMi iMyHHa cucTteMa 60-
peThbCA 3 MaTOreHaMM JIOKAJbHO, a MPHU CEeINCUC]
3anaJsibHa peakKilisi BUXOAUTh 32 MeXi 0OMeKeHOo-
ro iHpeKIiHHOro BOTHHUIA TAa CTAE CUCTEMHOIO,
PO3MOBCIOPKEHOI0, TOOTO MOLIUPIOETHCS HA BECh
OpraHi3M, 10 MOKe MPU3BECTH A0 AUCPYHKI
OpraHiB, CUCTeM, a IHKOJIM 1 0 CMepTi narjieHTa.
[IBUAKUNA PO3BHUTOK NATOJOTIYHOrO CTaHy BU-
Mara€ paHHbOI JiaTHOCTUKU Ta KOMIIJIEKCHOTO
JikyBaHHs. He3Bakaroum Ha 06G'€EMHiI TeparmeB-
THUYHi 3axo0Ju, piBeHb CMEpPTHOCTi, MOB’sI3aHUMN
i3 cerncucoM, 3aJUIIAETHCA BUCOKUM Ta CKJIaJaA€E
6sm3bko 10-16%, a6o 11 MinbHOHIB BUIaJKiB
cMepTel mopokKy [2].

BUHUKHEHHS CeNCUCy 3yMOBJIEHEe MPOHUK-
HEHHAIM MMaTOTeHHUX MiKpOOpPraHi3MiB y KpOBO-
TiK, 110 IPU3BOAUTH [0 PO3BUTKY CHUCTEMHOTO
3amaJjieHHsd, a caMe — CUHJpPOMY CUCTEMHOI 3a-
nasibHoi BignoBigi (CC3B). Pu3uK cenTUYHOTO
Ipolecy 3Ha4YHO 3pOCTA€ 3a HAasABHOCTI NEBHUX
dbakKTOopiB, 110 CIPUAITD iHPiKYBaHHIO Ta MOpPY-
IIeHHIO 6alaHCy MiXK iIMyHHUM 3aXUCTOM i IaTo-
reHHUM HaBaHTaXeHHsM. [Jlo nux ¢akTopiB pu-
3UKYy BiHOCATBCS: THiWHI iHpeKii; onepamniiiHi
BTpPy4YaHHSI Ta TPaBMH; BTOPHUHHI GaKTepiaJbHi
iHpeknil mpu BipycCHUX 3aXBOPHOBaHHAX; iHDEK-
1ii Ce4yoBUAIIBbHOI CHUCTeMH; iMyHOAedIIUTHI
CTaHM Ta LYKpoBUH AiabeT. Ci1iJ 3a3HAYUTH, TPU
MOEJHAHHI JIeKIJIbKOX (PAKTOPIiB BUpPaXKeHiCTb
3amaJibHOro NpoLecy € BHpa3Hillla, a MpPOrHo3
ripmui.

BakTepiasbHi, rpu6KOBi, HAUIIPOCTIMIi Ta Bi-
PyCHI MaTOreHW MOXYTh BUKJUKATH cerncuc [3].
Cutifi 3a3HA4YMTH, 1[0 CaMe CEeINCHUC, SIKUU BUKJIU-
KaHUHM GaKTepisiMU € HAUGibLI MOUIMPEHUM Ta
BUBYEHHUM. BakTepii, ik mpaBuso, ineHTUIKy-
I0TbCA 3a JONOMOTOI0 KYyJbTYPHU Ta NepefjoBUX

MOJIEKYJISIPHUX METO/iB, TOAI fIK TPUOH BUSB-
JIAIOTBHCA 33 JOINIOMOIOI0 CepPOJIOTiYHUX aHaJi3iB
Ta MeTO/IB KyJbTHBYBaHHA. | HAaBNaKH, CEICHUC,
BUKJIMKaHUU BipycaMH, 4acTO HeZJ0CTaTHbO Jia-
THOCTYETHCA 4Yepe3 CTaHZApTHI OL|iHKH, AKi 3a-
3BUYAM He BKJIIOYAIOTh BipycHi nmaHedi. Llek fgia-
FHOCTUYHHUH PO3PUB CTAB 0COGJMBO OYEBUHUM
il 9ac maHAeMidl rocTpux BipyCHUX iHQeKmiH,
TaKUX SIK KOpoHaBipycHa xBopo6a (COVID-19),
O6/JIM3bKOCXIHUM  pecHipaTOpHUNA  CUHAPOM
(MERS) Ta rpum. ¥ BeJIMKOI KiJIbKOCTI MaIli€eHTIiB
i3 BaXKKMM IepebiroM BUIEBKA3aHUX 3aXBOPIO-
BaHb OY/IO AiarHOCTOBAHO KJIACUYHI CUMIITOMH
CeICUCy, MOoJi6HI 0 THX, 0 CHOCTepPiraroThCcs
npu GaKTepialbHUX iHPEKIisAX, He3BaXKa4YX Ha
BiZicyTHiCTb 6aKTepia/JbHUX a60 TPUOKOBUX KO-
inpeknin [4,5]. BiacyTHicTh moctaTHbOI iHOP-
Manii y BiJIbBHOMY AOCTYII IPO POJib BipyCiB K
eTionaToOreHeTUYHUX YUHHUKIB CEeINICUCY 1 3yMo-
BUJIa aKTyaJIbHICTh HAILIOTO JOCJiI>KEHHS.

MeTta gocaiaKeHHs

[IpoBecTH aHaJsi3 JiTepaTypHUX JpKepeJ i3
MUTaHb BUBYEHHS €TiONaTOreHEeTUYHOI POJIi Bi-
PYCiB Y BAHUKHEHHI CENICUCY.

Marepiasin Ta MeTOAU

[IpoBefeHO aHasi3 JiTepaTypHUX [pKeped,
NPHUCBSYEHUX BHUBYEHHIO eTiOoNaTOTeHEeTHYHOI
poJii BipyCiB y BAHUKHEHHI CEITUYHOTO MTPOLIECY.
[Tomyk indopmarii BifOyBaBcad B Takux 6asax:
Scopus, Web of Science, PubMed, EBSCO, The Co-
chrane Library, Oxford academic, EMBASE, Global
Health.

PesynbTaTH A0CAiAXKEHb

BignoBiZHO [0 IpOBeEHOr0 aHaJi3y BCTa-
HOBJIEHO, 110 CMEPTHICTb, TOB’S3aHa 3 CENICUCOM
BipyCHOI eTioJ1oTii, 3Ha4YHO BHILA 3a YMCJIO CMep-
Tell Bij iHIIMX maToreHiB. Hampukusan, cMepTt-
HicTb Bim cemncucy, nos’szanoro 3 COVID-19,
KOJIUBAEThCS Bifg 22 no 40%, wo migKpecaroe
BaXXJIUBY pOJIb BIpYCiB y BUHHUKHEHHI CEICHUCYy
[5,6,7,8].

Kyuuncbka I.A. Ta cniBaBT. 2022[6] moBo-
JATh, 110 TMaTOTeHe3 CeNCUCYy MNpeJCTaBJIeHUN
JincOasaHCOM MiK MPO- Ta MPOTU3ANaJIbHOIO pe-
aKIi€l0, a BUCOKA IHTEHCUBHICTb NPOAYKLil pO-
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3anaJIbHUX MeJAiaTopiB MOXe COPUYUHUTH «LH-
TOKIHOBUU LITOPM», IKUH iHILIIOE CIOTBOPEHHA
iMyHHOI BiZjl10BiZi Ta aKTHUBI3ye NAaTOJIOTIYHI 3a-
nasibHi posJsaau [6].

IMyHOCynpecMBHI CTaHM CHPUSIOTH iHBas3il
YMOBHO-TMIATOreHHOI iHeKIlil, 30kpeMa NpH Ho-
30KOMiaJsibHiH iHdeKIii.

Bipycu neMOHCTpyOTH pi3Hi MexaHi3MU [/
BUKJIMKY IMYHHMX peaklii mopiBHSHO 3 6ak-
TepisiMu Ta rpubaMu. Y Tol yac gk 6akTepii Ta
rpuby BUKOPUCTOBYIOTb €HJOTOKCHUHH, Cyllep-
AHTUrEHU Ta pPi3HI TOKCHUHHU, BIpyCU B OCHOBHO-
My BUKOPHUCTOBYIOTb CBOI F€HOMHU HYKJIEIHOBUX
KHCJIOT abo 6inkoBi cTpykTypu [3]. Bipycu mo-
XKyTb iHpiKyBaTH HEeiMyHHI KIITUHU Xa3s51Ha, 1110
NPU3BOJAUTD 0 NOLIKOPKEeHHA [IUX KJITHH, 110,
3i cBOro 60Ky, MOCUJIIOE SIK iIMYHHI peakIiii, Tak i
MOUIKO/PKeHHHA TKaHUH. KpiM Toro, Bipycu yacto
HaljijieHi Ha iMyHHiI KJiTUHU (Hanpukaaf, T- i
B-K/JITUHH) [Ji CTUMYJIIOBAaHHA TyMOpPaJbHOI
iMyHHOI BiANOBiAi, O NPU3BOAUTH [0 36iJb-
LIeHHs BUPOOGJIEHHS] aHTUTIJ Ta Ile BUpaXKeHi-
LI0TO MOIUKO/pKeHHs TKaHUH. KpiM Toro, Bipycu
MOXYTb MOZY/IIOBAaTU NPUPOAHI KJAITUHU-BOUB-
i (NK), Bak/inBi KOMITIOHEHTH iIMyHHOTO 3aXUC-
Ty, AKi MOXXYTb 3aBJATH IIKOAW HeiHPiKOBaHUM
TKaHWHaM. [Ipy noTpamyissHHi y cepejUHY KJIITH-
HM Xa3dI1Ha BipyCH 3a/1y4al0Thb CUTHAJIbHI LIJIAXU
TpaJULiHUX pelenTopiB po3ni3HaBaHHA 06pa-
3iB (PRR) a60 iH/lykOBaHHUX PETUHOEBOI KUCJIO-
Toto reHiB [ (RIG-1)-noni6nux penentopis (RLR).
BoHM TakoX NMOCUJIIOIOTH NMPOTUBIPYCHI 3acobu
nepuoi JiiHil, Taki K UUKJIIYHUKA T'yaHO3UH MO-
HodochaT ameHo3uH MoHodpochat (GMP-AMP)
cuHTasa (cGAS)-ctumynsaTop reHiB iHTepdepo-
Hy (STING) Ta curHanizaunis iHTepdepony, ski
NpPU3BOAATH 10 KJITUHHOTO CTpecy, MeTaboJiu-
HUX 30601B Ta 3arubeJsii KJAiTHUH, 110 TPU3BOAUTH
Jl0 pisHOMaHITHUX KJiHIYHUX nposBiB [4]. L
ckJaaHi maTodisiosioriuHi mpouecd cnpusioThb
JIOJIaTKOBIN CKJIQJJHOCTI BipyCHO-IHAYKOBaHOMY
CeIICUCY.

Tako0 HU3Ka aBTOPIB LOCIIKYIOTb €K30C0-
MU Ta CTBEP/KYIOTh, 1110 BOHU € KJI04Y0Bi MeJia-
TOpU B IMyHHIU cHUcTeMI, IKi BiZjirpaloTb OCHOBHY
poJib B IMyHHIN BiANOBI/I NiJl 4ac Cencucy - Bij
[I0YaTKOBOI aKTUBaLil BPOJ»KeHOI IMyHHOI CcuC-
TeMU J10 Mi3HiX cTafiil imyHHOI perynsauii [1,4].
MexaHi3MHU eK30COMHOI peryJdanil iMyHIiTeTy npu
CEIICUCI: eK30COMU, OTPUMaHi 3 IMyHHUX KJIITUH,
BiZiirparoTh BaXKJIMBY poJib y opraHisartii 6a1an-
Cy MiXK IMyHOPeryJATOPHUMHU Ta ayTOIMYHHUMU
peakuiaMU B paMKax CKJIaZHOI Mepexi IMyHHHUX
B3aemofiiil. Lli Besaukysnu 6arati 6i0akTUBHUMHU

MOJIEKyJIaMU 1 BifirpaloTh KJKYOBY pOJib y 3a-
NaJbHOMY Ipolieci, Kepylouud HabopoM Ta Mi-
rpagiero PMN, niATpuMyr04d BpOJKEHY IMYHHY
BIZANOBIAb Ta BIJIMBAIOYM Ha IOJApU3aLio Ma-
Kpodaris 0 npo3anajbHux cTaHiB M1 abo npo-
TU3anajJbHUX M2, TUM CaMUM IIPOBOKYIOTh IIpPO-
rpecyBaHHA 3anajeHHsd. EK3ocoMy, 110 noxijHi 3
DC, matoThb BUpilIa/ibHe 3Ha4YeHH [JiF 3aJy4eH-
Hs T-k/JIiTUH MaM’daTi, BUKJUKaO4UH ix [udepeH-
yianito B kaiTHHU Th1, Th2 a6o Treg i cnpusitouun
npoJsiidepaTUBHIN peakiii, HeoOXiHIN AJis Ha-
JAirHoro imyHiTeTty. Kpim Toro, Li ek3ocoMu no-
CUJIIOTh aJJlalTUBHUU IMyHITeT, JOoNoMararwdu
B Jl03piBaHHI B-KJIITUH i MOKpalyo4Yu npeseH-
Talilo aHTUreHy. OJHOYaCHO BOHU 3HAYHO BILJIU-
BalOTh Ha aKTHUBalito Ta npojidepanito T-kaiTUH
CD8+, nifkpeciw4u IX MHUPOKY y4acTb Y MO-
Aynsanil iMyHHUX peaklii, oco6suBo mif 4ac
cerncucy. Heiitpodinu PMN, aenapuThi kiaiTu-
HU DC, nosakiTHHHI nacTku HelTpodinip NET,
T-kniTuHu-nomiyHuku tuny 1 Thl, T-kaiTuHu-
noMmiyHuka Th2 tuny 2, auturino Ab [9,10,11].

Axuo aiarHoctuka Ta miAbGip Tepanii npu
Cemncuci, AKMM BUKJIMKAaHUN O6aKTepiaJbHUM Ia-
TOTeHOM, BUBYEHI Z10BOJIi 06pe, TO Celcuc y na-
LI€EHTIB i3 BIpYCHUM 3axXxBOPIOBAHHAM 3a/IUIIAE
6araTo HeBHUpilleHUX NUTaHb, HaBiTh caMa Ha-
ABHICTb BIpYyCHOI'O CENCUCY BUKJUKAE JUCKYCIl
[12,13,14].

Gong T. Ta cniBaBT,, 2024, Singer M., 2016,
Yuki K., Koutsogiannaki S., 2021 [1,2,3] npe3seH-
TYIOTb HOBI HAYKOBI ZjlaHi Ipo BipyCHY €TioJ10Tit0
CEeIICUCY, Ky MOXXHa pO3I/IAAATH TIJIbKU NpHU
BUKJIIOUEHHI 6GaKTepia/lbHUX, TPUOKOBUX abo
napasvuTapHUx iH}peKIil, AKi NpU3BOAATH JI0 ro-
CTporo JucbasaHCy iIMyHHUX peakliii i B mogasib-
IIOMY 10 OPraHHUX ab0 CUCTEMHUX AUCPYHKILIN
[1,2,3].

Cencuc - pe maToJIOTIYHUM Mpolec, AKUU
XapaKTepU3yeTbCsl AUCOYHKLIEI0 OpraHiB, AKUN
[I03HAYA€ETbCA Ha peaklii opraHiamy y BUIVIA-
Al CUHApPOMY CUCTEMHOI 3amajbHOl BifnoBiAi
(CC3B) [15,16]. BianoBigHO [0 11bOTO OYAb-IKUI
iHbeKUiHUN areHT, AKUU NPU3BIB 10 PO3BUTKY
[IOJIIOPTaHHOI HEeLOCTAaTHOCTI 4epe3 HEeKOHTP-
os1b0BaHuM CC3B, npu3BoAUTD 10 Cencucy. Akio
TaKe TBep/KEHHS € NPaBUJIbHUM, TO Mailxke 20
pi3HOBU/IB BipyciB MOXKyTh 6y TH NMOB’s13aHi 3 MO-
JliopraHHoo HeJlocTtaTHicTio [17,18,19,20].

[IpoBeleHHA IWMUPOKUX AIarHOCTUYHUX IIO-
IyKiB HassBHOCTi 30y/HMKA, SIKWM NPU3BIB [0
CC3B, € ocHOBOW 15 NiATBEPAKEHHS HAsABHOC-
Ti BIpyCHO acoLliiOBaHOrO CENCUcy. Y BUIaJKaX,
KOJIM MAalli€eHT Ma€ KJiHIYHI NposiBY, fAKi 6iabIl



xapakTepHi A5 BipycHoi iHekIlil abo € mijjo3pa
Ha iHdeKIlilo, 0COBJMBO NPU HAJNEKHOMY elijie-
MIYHOMY cTaTyci, i ogHO4YacHO Mae oniHky SOFA
22 nopiBHAHO 3 6a30BUM PiBHEM, BKpal BaXJIU-
BO BUKJIUUTHU OaKTepiasbHi, mapasuTapHi Ta
rpubkoBi mxkepesa [7,21]. flkuwo a”anisu Bipyc-
HOT'0 aHTUIeHy ab0 HYKJIeIHOBUX KUCJIOT Aal0Th
IIO3UTUBHI pe3y/sbTaTH, 0COGJHUBO SKILO BOHHU
NiATPUMYIOTbCS BIANIOBIZHUMHU enifeMioJioriy-
HUMH 33aKOHOMIPHOCTAMHM, KJiHIYHA KapTUHaA
nepezbayae AiarHo3 BipycHoro cencucy. Metoau
MOJIEKY/IIPHOTO JarHOCTUYHOTO TeCTYBAaHHA
BKJIIOYAIOTh BipycHo-cnenudiyny I1JIP, Bucoko-
NPOAYKTHUBHE CEKBEHYBaHHs, CEKBEHYBaHHA Ha-
Homop Ta FIND-IT Ha ocHoBi CRISPR [22,23,24].

[IpoBesieHO 6araTo A0C/i/P)KeHb Y MalliEHTIB
i3 BipycHUMU iHEKIiIMU Ta BUSBJIEHO IO3U-
THUBHI KOpesisilliiHi B3aEMO3B’I3KU MiXK HasiBHiC-
TIO CEeIICUCY Ta CMEPTHICTIO NALi€EHTIB, 30KpeMa,
6J1M3bKo 60% Ba)KKMX BUIIAJKiB, BUKJIHKaHHUX
pecripaTOpHUMHU BipycaMy, iHiLiroBaJu poO3BU-
TOK cerncucy [4,6]. 3a JaHHMU aBTOpIB MOBi/I0-
MJISIJIOCS, 10 HaWbisbll 4YacTUMHU po3JiaiaMu y
MaLi€HTIB 13 BaXXKOK KOPOHaBipyCHOIO XBOPO-
6010 6ynu auchyHKuil pecnipaTopHoi cucTeMu
(81,7 %), HeBposoriyHoi (57,3 %) Ta cedyoBu-
JAinbHOI (39 %). Ciig BiA3HAYWTH, 1O CENMTHY-
HUH 10K 6yB ifeHTUdikoBanull y 40,2 %, a BU-
3HaUYeHUH K OCHOBHA IPUYUHA CMEPTi — TIJIbKU
y 26,8 % nauieHTiB [6,12,25]. Bipyc rpuny mMoxe
NPU3BECTHU 0 BAXKKUX YCKJAJHEHb, BKJKYAI0-
YA TOCTPUH peclnipaTOPHUHN AUCTPeCc-CUHAPOM
(APAC), miokapauT, eHuiedasonaTito Ta Cencuc.
[tamuuuit rpun A (HIN1) ta rpun A (H7N9)
4acTO NMPU3BOJAATH [0 NOJIOPTaHHOI HeJoCTaT-
HOCTI, 10 cIocTepirasaca fK cepes MaLi€eHTIB
i3 PO3BUTKOM TaK 3BaHOI BipyCHOI ITHEBMOHI],
Tak i 6e3 Hel. 3a3HavaeThbcd, wo 38,5% Bumnaa-
kiB H7N9 MoKy Tb porpecyBaTH [0 CEITUYHOrO
oKy, Toai sk nangemis HIN1 y 2009 poui 3Ha-
YHO 306iJblLINWJIa PU3UK CENTHUYHOTO WHIOKY [4].
Cepepn nauieHTiB, fKi 3apaxeHi BipycoMm Jlacca
(LASV), yacTo criocTepira€eThcs noJiiopraHHa He-
JOCTaTHICTb, MOJi6HA [0 CEeNTHYHO-IIOKOBOIO
CUH/POMY, @ CMEPTHICTb KoJIMBa€eTbcA MK 10 Ta
20% [26,27].

Oco6JIMBICTIO [eSKUX BIpYyCHHUX 3aXBOpIO-
BaHb € [10JIi0praHHa HeJOCTATHICTD i3 HApOCTaH-
HsaM 6auiB 3a mkaJsor SOFA. Ase 1ie BiiO6yBa€eTh-
Csl He BHACJIIJOK PO3BUTKY CEICUCY, a BKa3ye Ha
KiHLleBYy CTa/jil0 3aXBOPIOBAHHA, CIPUYUHEHY He-
3BOPOTHIM IOLIKO/KeHHAM opradis. lle xapak-
TepPHO JIJIs1 XPOHIYHUX BipyCHUX iHDeKIIil, TaKUX
sk Bipyc renatuty B (HBV) Ta Bipyc rematuty
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C (HCV), abo npuxoBani iHekIii, 30kpema Bi-
pyc npoctoro repnecy (HSV), nuromerasnosipyc
(CMV), Bipyc Enmrreiina-bappa (EBV) Ta Bipyc
imyHogedinuTy aoauau (BLI), mo MoxyTh 3a-
JIMIIATHCA 6€3CMMITOMHUMU NPOTArOM TpUBa-
Jiux nepiozis. Huska aBTopiB NponoHye po3ris-
JlaTH CTaH AK BIpyCHUM CEIICUC TOZI, KOJIU rOCTpa
BipycHa iHeKIis, BUKJIIOYAOUYU BUNAJIKU XPO-
HIYHUX Ta NMPUXOBaHUX iH}eEKIil, BUKIUKAE He-
6e3neyHy JJ1d XKUTTSA AUCPYHKIIO OpraHis, 110
He NoB’sA3aHi 3 iHIIKMMU naToreHaMH [4]. TakTuka
BeJleHHd MNallieHTa 3 BU3HAYeHHAM IO0AAJIbIIOL
cnenudiyHol MeIMKaMeHTO3HOI Teparii, a B KiH-
LleBOMY pe3yJbTaTi i )KUTTHA MallieHTa 3aJ1eXUTh
BiJl CBOEYACHOCTI BHUABJIEHHA Ta BCTAaHOBJIEHHA
€TioJIOrIYHOr0 YMHHHUKA.

OpHak y 6isbIIOCTI BUMIaAKIB XBOPUM MpO-
BOJATBLCA JIMLIe CTAaHJAPTHI aHasi3W 3 BU3Ha-
YyeHHaIM 4yucaa jgedkonuTiB i CPII, aki He gawTb
MOMJIUBICTb BCTAHOBUTM €eTioJIOTil0 36yJHUKa
[28,29]. 3BUYailHO, BUKOPUCTAHHS KYJIbTYpPHU
KpoBi AJia ifeHTUdikallii naToreHiB HaJlae MOX-
JIMBICTb BCTAHOBUTH TUII MIKpOOpPraHi3My Ta yyT-
JUBicTh 10 aHTUGioTHKOTeparnii (ABT), ane Mae
neBHi HejoJiky. lle Taki gk yacoBul 6apep, 60
caMe 4ac JIXKUTb B OCHOBI [TO3UTUBHUX Pe3yJib-
tatiB, Ta 40-90% pe3y/abTaTiB € HETATUBHUMH,
TOOTO picT MaToreHiB BiJcyTHiN. ¥ npoBeaeHHI
mBUAKol AudepeHIiiHOI JiarTHOCTUKU GaKTepi-
asibHOI iHdeKii 6araTo cno/iiBaHb MOKJIaJAI0Th
Ha BU3HauyeHHs mnpokaabiuToHiHy (IIKT), xoua
oiHOTO KoHceHcycy 1ie HeMae [31]. [IKT € ropmo-
HOM-IIOIlepeJHUKOM KaJIbLIUTOHIHY, AKUU He BU-
ABJIETbCA Y 3J0pOBUX Jtofel. OfHAaK NPOAYKLia
[IKT perystoeTbcs BiANOBiAAI0 HA GaKTepiasbHi
iHdekuii i MoXxke WBUAKO 3MEHUIUTHUCS Mif 4yac
BiZIHOBJIEHHSl Y 3B’I3Ky 3 KOPOTKMM 4acoM Ha-
niBBuBeJieHHs [24,30]. Cuntes IIKT iHinitoeTbca
6akTepiaJlbHUMU TOKCUHAMH, TAKUMH SIK €HJ0-
TOKCHUHU Ta LUTOKIHU (HaNpUKJIaJ, iIHTepenKiH
(IL)-1f3, inTepsielikiH-6 Ta GpaKTOpP HEKPO3Y MyX-
quHu (TNF-o). Yepe3 uuTOKiHY, 1110 BUAIISIOTh-
cs miJ yac BipycHux iHQeKIil, AKi NPpUTHIYYIOTh
Bupo6eHHs TNF-a, cuntes [IKT He iHAYKy€eTbCA
npu 6Ginbmiocti BipycHux iHdekuit [30]. Takum
yuHoM, [IKT Mae 106pi AuckpuMiHalliiiHi BJacTu-
BocCTi AJ1s1 AudepeHnianii Mi>k 6akTepiaJbHUM Ta
BipyCHHUM 3amnajleHHAM i3 IBUAKO JOCTYIHUMH
pesynbTaTamu [29]. Takox HHU3KOIO JOCTiIKEHb
BUABJIEHO HAsABHICTb O3UTUBHOI KOpeJsdaLii MiX
BUCOKUMH NnokasHUKamu [IKT i BakkicTio 3axBo-
pIOBaHHA Ta Mix 3HMKeHHAM noka3HUKIB [IKT i
NO3UTUBHUM IIPOTHO30M (3HMXKEHHSM NOKa3HU-
ka cMeptHocTi) [30,28]. He cnip 3a6yBaTy, 110
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HasABHICTb [leIKUX 3aXBOPIOBaHb Ta CTaHIB, Ta-
kux gk BlJI, MykoBicyuzmo03, TpaBMa, BariTHICTb,
HUPKOBA HEJOCTATHICTb Ta 3HWKeHa IBUAKICTb
KJIy60o4yKoBOi QisbTpalii Moxke BIJIMBATH Ha pi-
BeHb [IKT, i, TakuM YHHOM, MOKa3HUK MOXe OYTH
BUIIMM ab0 HIKUUM Hixk nepeabadasnocs [31,32].
JlikyBaHHS cemncucy 00’€IHY€E fIK eTiosoriu-
HUH, TaK i cuMnToMaTU4uHi (migTpuMytoyi) miz-
xoau. Ha BigMiHy BiJi 6aKTepiaJibHOTO CemNcucy,
Juist sskoro ABT kJiHiYHO f0Besia cBO epeKTHB-
HICTBb, CeNCHUC, CIPUYMHEHUW BipycaMH, 4acTo
He Mae BUCOKOe(deKTHBHUX MPOTUBIPYCHUX 3a-
co6iB, 1110 NPHU3BOAUTD 0 HELOCTATHIX pe3yJ/ib-
TaTiB Ta noraHoro nporxo3y. [loTpi6bHo foxaTy,
110 HeNpaBUJIbHE Ta HeBYacHe MpU3HAYeHHHA
aHTUOIOTHUKIB IIMPOKOTO CIEKTPY [lii MOxKe He-
raTUBHO BIVIMHYTH Ha QYHKIIi10 OpraHiB Ta TpHU-
BaJlicTh NepeOyBaHHS B peaHiMaliii i HaBiTb MpuU-
3BECTH 10 JieTaJbHOro Hacaifky [30,33], npote
BifTepMiHyBaHHs npusHaueHHs1 ABT 36isibliye
cMepTHicTb. O/HaK Npy TpUBail i HEMOTPiOHIN
(v mauieHTiB i3 BipycHotwo iHdekijiero) ABT npo-
CTEeXYIOTbCS MOOIYHI peakilii Ha npenapaTtu 6e3
O6yab-sKoi 10/JaTKOBOI TepaneBTUYHOI KOPHUCTI.
Kpim Toro, HagMipHe BukopucTtaHHs ABT Bce e
€ BaXX/IMBUM (AKTOPOM PU3UKY PO3BUTKY aH-
THUGIOTUKOpE3UCTeHTHOCTI 6akTepitt [30]. [
NpU3Ha4YeHHs Ta TPUBANIOCTi BUKOpUcTaHHsA ABT
YrpaBaiHHAM 3 KOHTpPOJIIO 33 NPOAYKTAMHU Ta
sgikamu CHIA (FDA) 6yJi0 cxBajsieHO caMe BU3Ha-
yeHHs [IKT, mjo 6ysi0 3acCHOBaHO Ha JAEKiJIbKOX
paHJoMi3oBaHUX JocaimKkeHHax [31,33].
[IpoTuBipycHi cTparerii: 6iiblIicTh TPOTHU-
BipyCHUX INpelapaTiB HeNpUAATHI AJs KJiHIY-
HOTI'0 3aCTOCYBaHHS 4yepe3 BiJCYTHICTb KJIHIYHO
JloBeJleHOoi epeKTUBHOCTI NMPOTH 6GaraTbox IIO-

mvpeHux BipyciB. Hapasi npoBoguTbca Besrka
KIJIBKICTB 4OCIipKeHb y BCbOMY CBITi, /e BUBYa-
€TbCA i NpOTUBipycHUX npenapartis [34,35,36].
Crparerii 3 gorisaay 3a nauieHTaMU Nepenycim
30cepe/KeHi Ha CUMITOMATHU4YHIN Tepamil aJs
cTabinizanii >XKUTTEBO BaXXJIMBUX OQYHKIINA Ta
KOHTPOJIIO HaJ, PO3BUTKOM MOXJIMBUX YCKJIAJ-
HeHb. [lifTpuMyroya MelMKaMeHTO3Ha J0MOMO-
ra Mo)ke 3MEeHUIMTH PU3UK N0JIIOPraHHol HeZlo-
CTAaTHOCTI Ta CMEPTHOCTI IIPHU JIIKYBaHHI CETICUCY,
He3aJsIeXHo BiJ oro eTiosiorii. OcHoBa L€l Tepa-
nii mepej6ayae BiAHOBJIEHHS MiKPOLMPKYJISLii
Ta ycyHeHHd rinonep¢ysii TKaHUH, 0COOJIUBO Y
BaXKKUX BUIAJKaxX BipYyCHO-IHZYKOBAHOTO Cell-
cucy. KpiM Toro, 3amicHa Tepariss HUPOK IIpHU ro-
CTPi¥ HUPKOBIX HELOCTATHOCTI JonoMarae nauji-
€HTaM, ONITUMI3y04H O6asiaHc piaunu [4,18].

BucHOBKH

BpaxoBytouu cynepedjMBUM XapaKTep JiiTe-
paTypHUX JAHUX NIPO BipyCHO-IHAYKOBAaHUU Cell-
CUC i HeZIOCTATHE NAaTOTEHETUYHE OOI'PYHTYBaH-
Hsl, HeOOXiAHI Mojasblli JOCHIP)KEHHS Y bOMY
HanpsAMKy. /lJist poBe/ieHHs IBUAKOL [udepeH-
IiliHOI AiarHOCTHUKU MiX 6aKTepiaJlbHUMHU Ta iH-
LIMMHA NPUYUHAMU PO3BUTKY CEICUCY MepClek-
TUBHUM € BU3HAueHHs1 GioMapkepa 3amaJjieHHs
npokajibuuToHiHa. [lomanpwi  gocsifxeHHs
CC3B Ta cencucy € BaXXJIMBUMU Ta aKTyaJbHUMU
K JIJISl Kpalloro po3yMiHHS IaToreHesy, Tak i
BU3HAYEHHS MOCJILOBHUX AiarHOCTUYHUX Ta JIi-
KyBaJIbHUX [IPOTOKOJIIB.

KonduikT iHTepeciB. ABTOpU 3asBJISIOTH
npo BifcyTHicTb KOHOJIKTYy iHTepeciB Ta BJac-
Hoi ¢iHaHCOBOI 3alliKaBJIEHOCTI MPU MiJIrOTOBI
JaHOl CTaTTi.
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VY kypHasi myOmiKylOTbCS MaTepiaiy, siKi paHillle He APYyKyBaJluCS 3 PI3HMX acHeKTiB memiarpii Ta
CTIIOPIIHEHUX Tally3ei: peleH30BaHI OPUTIHAJIBHI CTATTi, PEe3ylbTaTH EKCIePUMEHTAIbHUX TOCIiHKEHbD,
MOB1JIOMJICHHSI, MaTepianu 3’13/1iB 1 KOHpepeHwiH, pereH3ii Ha KHUTH, OTJISAN JTITePaTypH.

IIpouexypa nogaui marepiaJjis Ta iX po3riasia
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IIpouec penensyBanHst

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

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

CTpykTypa cTarTi

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

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

OO6csr — ve meHie 0,5 CTOpiHKH.

Odopmienns JgiTeparypu

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

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

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

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

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

+ I1Ib aBTOpIB (TpaHciTepalis);

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

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

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

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

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

Knueu

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

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

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

Enexmpounni pecypcu

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

Insmrenko CM., Crymiina FOC. KomyHikariiitHa e(eKTHBHICTh Web-TEXHOJIOTiH y MAPKETHHTY HAyKOBO-
OCBITHIX nociyr. [nHoBauii Mapketunry 1 Menemxkmenty. 2012;1: 69-78.

REFERENCES:

[lliashenko SM., Stupiina YuS. Komunikatsiina efektyvnist web-tekhnolohii u marketynhu naukovo-osvitnikh
posluh [Communication effectiveness of WEB-technologies in marketing of research and educational services].
Marketynh i menedzhment innovatsii — Marketing and Management of Innovations.2012; 1: 69-78 [in Ukrainian].

Ha caiiri http://ukrlit.org/transliteratsiia Mmo>xHa 6€3011aTHO CKOPHCTATUCS IPOTPAMOIO TPaHCIITepallii
YKpaiHOMOBHOT'O TEKCTY B JIJATUHUIIIO.



Editorial policies

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

Procedure of material submission and consideration

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Review process:

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

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



Structure of the article

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

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

Volume - not less than 0.5 pages.

References

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

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

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

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

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

» Names of authors (transliteration);

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

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

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

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

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

Books

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

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

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

Electronic resources

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

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

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

REFERENCES:

Illiashenko SM., Stupiina YuS. Komunikatsiina efektyvnist web-tekhnolohii u marketynhu naukovo-
osvitnikh posluh [Communication effectiveness of WEB-technologies in marketing of research and educational
services]|. Marketynh i menedzhment innovatsii — Marketing and Management of Innovations.2012; 1: 69-78
[in Ukrainian].

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



