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IMJTADEHTAPHA HEJOCTATHICTbD, ITPO3ATIAJIBHI HTUTOKIHU
TA BIPYC SARS-COV-2

MeTa gocnifgKeHHs — BMBUYUTU PiBHI NpO3anasibHMX LMTOKIHIB y BariTHMUX i3 NiaLeHTapHo HegocTaTHicTio Ta SARS-CoV-2
y BariTHuX.

Marepianu ta metogu. O6¢cTexeHo 60 BariTHMX (OCHOBHa rpyna) i3 nepeHeceHuM SARS-CoV-2, niaTBEPAKEHUM METOAOM
M/IP, npoTarom BariTHOCTI i3 NAaLeHTapHOK HeAOoCTaTHICTIO Ta CMHAPOMOM 3aTPUMKM BHYTPILLUHBOYTPOOGHOrO PO3BUTKY M/ioga
(C3PMN) lI-IIl cTyneHiB (2 rpyna — 20 XiHOK) Ta 3 njaueHTapHo HegocTaTHicTio 6e3 C3PI (1 rpyna — 40 XiHOK) y TepmiH 32—-34
TUXKHI BariTHOCTi. KOHTPO/IbHY rpyny CTaHOBUAW 25 XIHOK i3 HeycKnafHeHUM nepe6irom BaritHOCTI. [/19 BUBYEHHS KOHLeHTpaL,ii
npo3ananbHuX UUTOKIHIB Y KPOBi (dpakTop Hekpo3y nyxnnH-a (TNF-a), iHTepneiikin-1p (IL-1B), iHTepnelikiH-6 (IL-6)) BMKOpMCTOBY-
Ba/IM peakTVBM BUPOGHMLTBA thipmy «BekTop-BecT» (YkpaiHa). CTaTUCTUYHWIA aHau1i3 NPOBOAWIN 3a [OMOMOro NPOrpaMHoro
3a6e3neyeHHs Microsoft Exel Ta “Statistica-10".

Pesynbtatn fOCNigKeHHs Ta IX 0GroBOPeHHs. Y BariTHYX XIHOK i3 niaLeHTapHo HeoCTaTHICTIO, WO Byna peasizoBaHa y
BUINSAAI 3aTPUMKM BHYTPILLHBOYTPOOHOr0 pO3BUTKY N104a Ha TAi NOCTKOBIAHOINO CUHAPOMY, cnocTepirasv BiporigHe (p<0,05) 3poc-
TaHHA piBHA IL-1 NOpPiBHAHO 3 KOHTPONEM. PiBHi iHLIMX Npo3anasbHNX LUTOKIHIB, a came TNF-a Ta IL-6, Takox 6ynn nigBuLLEHi B
KpOBI XiHOK gocnigHoi rpynu (p<0,05) nopiBHAHO 3 HOPMOK. BpaxoBytoun Le, MOXHa NpunycTuTu, Wwo SARS-CoV-2 Bigirpae He-
raTMBHY POJib Y BCTAHOBMEHHI (hi3ioNoriyHMX B3aEMO3B'I3KIB MiXK iMYHHOI CMCTEMOO MaTepi Il BariTHICTIO SiK Ha eTani iMnaaHTau;,
Tak i B 6isibLL Mi3Hi TEPMiHM recTauii; noTpebye NoAasibLLIOro BUBYEHHS MO0 POb Y PO3BUTKY YCKIaAHEHOT BariTHOCTI.

BucHoBKW. MoXHa BBaxkaTV BCTAHOB/IEHNM (DAKTOM Te, o BipyCc SARS-CoV-2 y BariTHUX XIHOK BIpOriAHO HeraTMBHoO i€ Ha
nepeo6ir BariTHOCTI Ta CNpUSiE PO3BMTKY NaaleHTapHOi HeJoCTaTHOCTI, ika peasi3oBYETbCS Y BUMNAAI 3aTPUMKM BHYTPILLHbOYTPO6-
HOro PO3BUTKY N04a Ta CyNpPOBOMKYETLCA akTUBI3aLLiEt0 NPo3anasibHOT TaHKM IMYHITETY, LLO NPOABIAETLCA Y BUMNAL] NiABULLIEHHSA
piBHiB TNF-q, IL-1(3 Ta IL-6.
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PLACENTAL INSUFFICIENCY, PRO-INFLAMMATORY CYTOKINES AND THE SARS-COV-2 VIRUS

The aim of the study — to study the levels of pro-inflammatory cytokines in pregnant women with placental insufficiency and
SARS-CoV-2 in pregnant women.

Materials and Methods. We examined 60 pregnant women (the main group) with transmitted SARS-CoV-2, confirmed by the
PCR method during pregnancy, with placental insufficiency due to intrauterine growth retardation syndrome (IFRS) of the II-Ill degrees
(group 2 - 20 women) and with placental insufficiency without SIRF (1 group — 40 women) in the period of 32—34 weeks of pregnancy.
The control group consisted of 25 women with an uncomplicated pregnancy. To study the concentration of pro-inflammatory cytokines
in the blood (tumor necrosis factor-o (TNF-a), interleukin-1-p (IL-1-f), interleukin-6 (IL-6)) reagents manufactured by the company
"Vector-Best" were used (Ukraine). Statistical analysis was performed using Microsoft Excel and "Statistica -10" software.

Results and Discussion. A significant (p<0.05) increase in the level of IL-1-3 compared to controls was observed in pregnant
women with placental insufficiency, which was realized as a delay in intrauterine development of the fetus against the background
of post-covid syndrome. Levels of other pro-inflammatory cytokines, namely TNF-a and IL-6, were also increased in the blood
of women in the experimental group (p<0.05) compared to the norm. Taking this into account, it can be assumed that SARS-
CoV-2 plays a negative role in the establishment of physiological relationships between the immune system of the mother and
pregnancy both at the stage of implantation and in later stages of gestation and needs further study in its role in the development
of complicated pregnancy.

Conclusions. It can be considered an established fact that the SARS-CoV-2 virus in pregnant women probably has a negative
effect on the course of pregnancy and contributes to the development of placental insufficiency, which is realized in the form of a
delay in intrauterine development of the fetus and is accompanied by activation of the pro-inflammatory link of immunity, manifested
in the form of an increase in TNF levels -a, IL-1- and IL-6.

Key words: cytokines; pregnancy; SARS-CoV-2.

BCTYN. Bipyc SARS-CoV-2 cBOiM BMN/IMBOM Ha CBIiTOBY
CNiSIbHOTY CTBOPUB HEpeasibHO MMOO0KI MenyHi Ta eKOHO-
MiyHi Npo6nemu. BariTHicTb i Bipyc SARS-CoV-2 iHAYKYIOTb
nopyLeHHs y nepebiry BariTHOCTI, TSXKi TPOMOOTUYHI
YCKMafHEHHSA Ta CUCTEMHY MIKPOaHrionarito, NOLWKOMKEHHS
eHAoTenNito Ta 3MiHW B iMyHHI Bignosigi [1-5]. BUBYEHHSA

LMX NaToreHeTUYHMX NIaHOK MOopYyLUEHb BiAKPUBAE BaXK/IUBI
MOX/IMBOCTI A1 BAOCKOHa/IEHHS Ta NaToreHeTUyHoro o6-
I'PYHTYBaHHS1 HOBUX CXEM J1iKyBaHHS.

Cepef, OCHOBHUX YCKNaAHEHb BariTHOCTI NPy NOCTKOBIA-
HOMY CVHAPOMI BaX/IMBE MiCLie HaNeXWTb nepuHaTasibHil
CMEPTHOCTI BHACNIAOK NnnaueHTapHoi ANCHYHKLT B cTagi
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[JeKoMneHcauii Ta rocTpoi cepueBOo-CyAMHHOI MaTos1Oorii BHY-
TPILWHBLOYTPOGHOrO N1o4a (TPOM603Y NAaLeHTapHNX CYANH,
MyrnoBMHW Ta iH.); BApTO 3BEPHYTW yBary Ha MopyLleHHS B
cucTeMi romeocTasy, sika Bigirpae BupillasibHy ponb Yy na-
TOreHesi nepuHaTanbHUX YCKagHeHsb [5, 6].

Bnane SARS-CoV-2 Ha UMTOKIHOBY 1aHKy iMYHHOI CuC-
TemMu 3apas akTUBHO BUBYatoTb. Po6oTn Di Toro F., Gjoka M.
(2021) nokasyoTb, WO AAaHWUIA BipyC AeL0 aKTMBI3ye 3a-
nasibHy iIMYHHY BiAMOBIAb LUASIXOM 3POCTaHHS PIBHSA iHTEp-
neikiHy-6 (IL-6) Ta niABWLWEHHS PiBHA NpOTM3anasibHOro
iHTepneiikiHy-10 (IL-10) [4], TakoX BigOMO, LLIO BiH CTUMY/IHOE
cTpeciHaykoBaHe 3ananeHHs (Forray A., Mayes L. C., Ma-
griples U., 2022) [8]. BpaxoBytouu Lie, MOXHa NpUnycTUTK,
wo SARS-CoV-2 Bigjrpae HeraTnBHy posib Y BCTAHOB/IEHHI
(pi3ioN0oriYHNX B3aEMO3B'SI3KIB MiX iIMYHHOK CUCTEMOHD
MaTepi /4 BariTHICTIO SIK Ha eTani imnaaHTau,ii, Tak i B 6ifbLu
ni3Hi TepPMiHKW recTauji, i Koro posb y po3BUTKY YCKNagHEHOT
BariTHOCTi NOTPeby€e NOAA/TbLLOIO BUBYEHHS.

META AOCNIAXEHHSA — BUBUMTK piBHI Mpo3anasibHuX
LUMTOKIHIB Y BariTHMX i3 NaaleHTapHOK HeAOoCTaTHICTIO Ta
SARS-CoV-2 y BariTHuX.

MATEPIA/IN TA METOAWN. O6¢cTexeHo 60 BariTHMX
(ocHoBHa rpyna) i3 nepeHeceHnm SARS-CoV-2, nigTBepaxe-
HUM MeToAoM MJ1P, IpOTAroM BariTHOCTI i3 M1aLeHTapHOK He-
[OOCTaTHICTHO i3 CUHAPOMOM 3aTPVMKW BHYTPILLUHBOYTPOGHOTO
po3sutky nnoga (C3PM) lI-lll ctyneHis (2 rpyna — 20 XiHOK)
Ta 3 NnaueHTapHo HegocTaTHicTio 6e3 C3PI1 (1 rpyna — 40
XIHOK) y TepMiH 32—34 TWXHi BariTHOCTi. KOHTPObHY rpyny
CTaHOBW/N 25 XIHOK i3 HeyCKNagHEHM Nepe6irom BariTHOCTI.
N5 BUBHEHHS KOHLEHTpaL,il Tpo3anasibHUX LUTOKIHIB Y KPOBI
(cbakTop Hekposy nyxmH-o (TNF-a), inTepnelikiH-103 (IL-1B),
iHTepnekiH-6 (IL-6)) BUKOpUCTOBYBa/IM PeaKkTVBU BUPOOHN-
uTBa thipmn «Bektop-BecTt» (YkpaiHa). CTatucTniHmin aHani3a
npoBOAUAN 3a [OMNOMOrOK MPOrpamMHoro 3abesnevyeHHs
Microsoft Exel Ta «Statistica-10» [9].

YKiHKM 3 TSDKKOK eKCTpareHiTa/lbHO MaTosiorieto, iMyH-
HUMMW KOHpAiKTaMM Ta 03HaKaMy BHYTPILLHbOYTPOGHOro
iH(piKkyBaHHS mioga 6y/iM BUK/IKOYEHI 3 AOCAIAKEHHS. PiBHI
UMTOKIHIB BiACTeXyBauM HaTLLE O 8 rof, paHKy y BEHO3HIl KPOBi.

CxBasieHHs1 emuYHOT KOMICIT: NPOTOKO/ Ta MaTepianu Jo-
CNiIKEHHSA PO3IIAHYTO Ta CXBa/IEHO JTIOK&/IbHOK ETUYHO
KOMicieto npy TepHOMiNbCbKOMY HaljiOHa/IbHOMY MeANYHO-
My YHiBepcuTteTi iMeHi |. A. MopbavyesBcbkoro (Ne 61 Big 13
nuctonaga 2020 p.)

PE3YNLTATU AOCTIAKEHHA TA IX OBrOBOPEHHSA.
Pe3ynbraTy BUBYUEHHS LMTOKIHIB HaBeaeHo B Tabnuui 1. Ak
BMAHO 3 Tabnuui 1, y BariTHUX XIHOK i3 MiaLeHTapHO He-
[OOCTaTHICTIO, WO 6yna peanisoBaHa y BUINAAI 3aTPUMKN
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BHYTPILLHbOYTPOGHOro PO3BUTKY N10Aa Ha T/1i MIOCTKOBIAHOIO
CrHAPOMY, crniocTepirasv BiporigHe (p<0,05) 3pocTaHHs piBHA
IL-13 NOPIBHSAHO 3 KOHTPO/IEM.

Tabnvusa 1. Bnnue Bipycy SARS-CoV-2 Ha piBHi LUMTOKIHIB
Y KpOBi BariTHUX

lMokasHuKwM, KOHTpOrb, 1 rpyna, 2 rpyna,
pg/ml n=25 n=40 n=20
TNF-a 5,45+1,12 10,5%1,22 12,02+1,11
IL-1B 3,88+0,98 14,62+0,89 15,51+0,92
IL-6 2,64+0,68 6,85+0,72 7,92+0,67

Mpumitka. * — P<0,05; P<0,001.

PiBHI iHLLIMX Npo3anasibHUX LMTOKIHIB, a came TNF-a Ta
IL-6, Takox 6ynu NigBuULLEHI B KPOBI XIHOK AOCAIAHOT rpynu
(p<0,05) nopiBHAHO 3 HOpMOK. OTPUMaHI pe3ysibTaT MOX-
Ha NOSICHUTUN TakMM YMHOM. SARS-CoV-2 Moaepye iMyHHY
BifNOBiAb, 30KpEMa 3MEHLUYE NPOAYKLi0 npo3anasibHUX
LUMTOKIHIB [7], TOMY Npu nnawleHTapHili He4oCcTaTHOCTI cro-
CTEPEXEHO iX NiABULLIEHHSA NOPIBHAHO 3 TUMM X MOKa3HWKa-
MU Yy 300pOBUX BariTHUX. OTpyumMaHi ctocoBHO TNF-a faHi
36iratoTbCs 3 AaHUMK NiTepartypu, amke BiLOMO, WO PiBHI
JaHoro ghaktopa 3pocTatoTb 3a HasABHOCTI 3aTPVMKUN BHY-
TPILLHLOYTPOGHOIO PO3BUTKY M/I0Aa Ta npeeknamncii [7, 8,
10]. MpuynHOIO GiNbLLOCTI BUNAAKIB 3aTPUMKN BHYTPILLIHBLO-
YTPOGHOIO PO3BUTKY Nnioga AOCAIAHVKA Ha3nBatoTb 3MEH-
LLIEHHA MaTKOBO-MN/1aLeHTapHOro KPOBOTOKY, MMOKCito nNnoaa,
3HWKEHHS NMOXMBHOIO cyocTpary Ans nioga, MmetaboniyHi
NOPYLUEHHSA, SKi BUHMKAOTb SIK YHIBEPCASIbHUIA pesynbTar
HeraTMBHOI Aji pi3HOMaHITHUX HeraTuBHUX hakTopiB BM/IMBY
Ha nnaueHTy [11-15].

BUCHOBKW. MoxHa BBaxkaTtu BCTaHOBMEHUM (DakTOM
Te, Wo Bipyc SARS-CoV-2 y BariTHUX XIHOK BiporigHoO He-
raTMBHO Aie Ha nepeb6ir BariTHOCTI Ta CNpUSE PO3BUTKY
nnaueHTapHol HefoCTaTHOCTI, L0 peani3oByeETbCA Y BU-
rNALI 3aTPUMKN BHYTPILLHLOYTPOGHOro PO3BUTKY nioga
Ta CYnpOBOMKYETLCA aKTVBi3auieto npo3ananbHOol 1aHKu
IMYHITETY, LLLO NPOSABNSAETLCA Y BUTNAAI NiABULLEHHS PIBHIB
TNF-a, IL-1( Ta IL-6.

MNEPCMNEKTUBU NOAANbLUNX AOCNIAXKEHb nons-
ralTb Y NoAasibLLIOMYy BUBHEHHI HETaTUBHOIO BNNBY Bipycy
SARS-C0V-2 Ha iMyHHY cuctemy Ta PIiBHI LMTOKIHIB npu
nnaueHTapHili HefOCTATHOCTI, a TaKoX Y MOLUYKY LUAXIB
KopekUiT AaHoi natonorii, cnpsaMoBaHUX Ha MoKpalleHHs
nepuHaTasibHUX pesysbTaTis.

2020.-Vol. 42 (7). — P. 420-426. DOI: 10.1055/s-0040-1713408.
PMID: 32559801; PMCID: PMC10798357.
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4. Impact of COVID-19 on maternal and neonatal outcomes:
a systematic review and meta-analysis / F. Di Toro, M. Gjoka,
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