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ATIOIITO3 HEUTPO®LIIB CEKPETY IIEPBIKAJIbHOTO KAHAJIY ¥V BATITHHUX
I3 TIOCTKOBIAHUM CUHIPOMOM

MeTa gocnigXeHHA — BU3HAYeHHSA poni HeTPOoiNiB B akTMBI3aLil nporpamoBaHoi 3armbeni KNiTuHY K Mapkepa npoecy
anonTosy Ta ix posi 'y po3BUTKY rectauiliHnX ycknagHeHb Npu 3aTpumMLi pocTy NaoAa y BariTHUX Ha T/i MOCTKOBIAHOIO CUHAPOMY.

Marepianu Ta metogu. [locnigpkeHHsa HEATPOiB CEKPETY LEPBIKASIbHOTO KaHany MpoBOAUAN METOA0M MPOTOYHOT Uu-
TochritoopumeTpii. MNMpoBefeHo BU3HAYEHHSA YaCTKM HelTpodinis, WO nepebyBann Ha cTafil anonTo3y Ta HeKpo3y, KopenauiiHui
B3aEMO3B’SI30K LX MOKA3HUKIB i3 HeYyCK/1agHeHUM nepebirom rectauiiHoro npouecy npu cpisionorivHoMy nepebiry BariTHOCTI Ta 3
PO3BUTKOM recTaliiHuX yCKnagHeHb Npun 3aTpPMMLi pOCTY Nao4a Y BariTHUX Ha Ti MOCTKOBIAHOMO CMHAPOMY. Y [OCAIAKEHHI B3Si/N
yyacTb 60 BariTHUX XiHOK (OCHOBHa rpyna) i3 nepeHeceHnm SARS-CoV-2, no3utneHum IgA, IgM un IgG po SARS-CoV-2 B TEpMIH
BaritTHoOCTi 30—34 TWXHi. KOHTPOsIbHY rpyny cknanm 25 XIiHOK i3 ti3ioNoriYHo BariTHICTHO.

Pe3ynbratu gocnigpkeHHsA Taix 06roBopeHHs. [pu oujiHLi anonTo3y HeNTPOINbHNX FPaHyIoLMTIB Y KPOBI Ta LepBiKa/IbHOMY
CNN3i 06CTEXYBaHMX Yy TEPMiH BariTHOCTI 32 TWKHI BUSIB/IEHO, LLO Y XIHOK 3 OAHOM/IAHO0 BariTHICTIO Ta hisionoriyHum nepebirom
recTauiiHoro NpoLecy paHHii anonTos HelTpPoginis kPoBi Nepebysas y Mexax (4,45+0,25) %, y uepikasibHoMy cnmsi— (5,14+,32) %.
Y BariTH/MX OCHOBHOT rpynu 3 HeycknagHeHnM nepebiroM recTaliiiHoro npouecy YacTka aHeKCUH-NO3UTUBHUX HEWTPOWINIB y KPOBI
cknana (15,80+0,18) %, ToAj K y BariTHAX OCHOBHOT rpynu 3 yCKNaAHeHM nepebiroM BariTHOCTI, sika CynpoBOMKyBasiacs 3aTpum-
KO POCTy nnoAa, piBeHb anonTto3y cknas (24,30+0,50) % HeATPOoiNbHMX KAITUH, WO AOCTOBIPHO BiAPI3HANOCA Bif, NOKa3HMKIB
KOHTposbHOT rpynu — (5,14+0,32) % (p<0,001). KoHueHTpauis IL-32 ctaHoBuna (67,27+5,63) nr/Mn y BariTHUX KOHTPO/IbHOI Fpynu.
MOCTKOBIAHWI CUHAPOM BUK/IMKAE 3POCTaHHS LiMX NOKa3HWUKIB B OCHOBHIN rpyni BariTHUX y 2,8 pasa NopiBHAHO 3 KOHTPO/IbHOO
rpynoto — (188,36+25,22) (p<0,001).

BucHOBKW. PO3BUTOK METABOMIYHMX NOPYLLEHb Ta anoNTUYHI 3MiHW Y NAaLeHTapHIl TKaHWHI NiATBEPAKEHI HA MOPIOOriIYHOMY
PiBHI Y BUrNALAI AeCTPYKTUBHUX Ta HEKPOTUYHUX 3MiH Y MIKPOLMPKYNATOPHOMY pycni naaueHTn. 3poCcTaHHsA PiBHA aHeKCUH-No3u-
TUBHUX HeTPOChiniB Ta akTMBaLis CTyneHs HeKpo3y HeiTpodinis cynpoBoaKy0Tb heTonnaleHTapHy ANCAYHKLI0 | € BXIMBUMM
MapkKepamu AN NPOrHO3yBaHHA PO3BUTKY 3aTPUMKM POCTY N04a Y BariTHUX i3 MOCTKOBIAHVM CUHAPOMOM.

KntouoBi cnoBa: KoBia-19; BariTHICTb; 3aTpyMKa pocTy naoaa; anonTos.
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APOPTOSIS OF NEUTROPHILS OF THE SECRETION OF THE CERVICAL CANAL IN PREGNANT WOMEN WITH POST-
VIDAL SYNDROME

The aim of our study — to determine the role of neutrophils in the activation of programmed cell death, as a marker of the
apoptosis process, and their role in the development of gestational complications during fetal growth retardation in pregnant women
with post-covid syndrome.

Materials and Methods. The study of neutrophils in the secretion of the cervical canal was carried out by the method of flow
cytofluorimetry. The proportion of neutrophils that were at the stage of apoptosis and necrosis was determined, the correlation of
these indicators with the uncomplicated course of the gestational process during the physiological course of pregnancy and with
the development of gestational complications during fetal growth retardation in pregnant women against the background of post-
covid syndrome. 60 pregnant women (the main group) with SARS-CoV-2, positive Ig A, M or G to SARS-CoV-2 at 30—34 weeks
of pregnancy took part in the study. The control group consisted of 25 women with physiological pregnancy.

Results and Discussion. When evaluating the apoptosis of neutrophil granulocytes in the blood and cervical mucus of the
subjects examined at the 32nd week of pregnancy, it was found that in women with a singleton pregnancy and the physiological
course of the gestational process, the early apoptosis of blood neutrophils was within (4.45 + 0.25) %, in the cervical mucus — (5.14
+ 0.32) %. In pregnant women of the main group with an uncomplicated course of gestation, the proportion of annexin-positive
neutrophils in the blood was (15.80 + 0.18) %, while in pregnant women of the main group with a complicated course of pregnancy,
which was accompanied by fetal growth retardation, the level of apoptosis was (24.30 + 0.50) % of neutrophil cells, which was
significantly different from the indicators of the control group (5.14 + 0.32) %, (p<0.001). IL-32 concentration was 67.27+5.63 pg/
ml in pregnant women of the control group. The post-covid syndrome causes an increase in these indicators in the main group of
pregnant women by 2.8 times compared to the control group (188.36+25.22, (p<0.001)

Conclusions. The development of metabolic disorders and apoptotic changes in the placental tissue are confirmed at the
morphological level in the form of destructive and necrotic changes in the microcirculatory channel of the placenta. An increase in
the level of annexin-positive neutrophils and activation to the degree of neutrophil necrosis accompanies fetoplacental dysfunction
and is an important marker for predicting the development of fetal growth retardation in pregnant women with post-covid syndrome.
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BCTYI. AKTvBaL,isi OKCMAATMBHMX NPOLECIB Yy BariTHUX
i3 MOCTKOBIAHNM CUHOPOMOM Ma€ HEeraTMBHWUIA BNANB Ha
NiNigHWIA Wap KMNITUHHUX MeM6paH, PO3BNBAETLCS MNaTO/0-
riYHa NPOHUKHICTb KNITUHHOT CTiHKM, O NOCW/THOE aKTUBALLiH0
npo3anasibH1UX LUTOKIHIB Ta akTBYE MPOLECH anontosy y
KNiTMHax nnaueHTn [1, 2]. MNMowKomKeHHs eHAOTeNit0 CyanH-
HOI CTIHKW 3@ paxyHOK akTuBaLil LUTOTOKCUYHMX MPOLIECIB Ha
PiBHI MIKpOLMPKYISITOPHOTO pycria CynpoBOAKYETLCSA NOPY-
LLEHHSM NaueHTapHOoi nepduysii Ta po3BUTKOM ANCHYHKLT
naaueHTn i CMHAPOMOM 3aTPMMKKM POCTy naoga [3, 4].

HeliTpochinm 3aBxan pearytoTb Halibinbll akTMBHO Ha
3MiHYy BMIMBY LMTOKIHIB. [MOCW/IEHHST anonTo3y CNPUsiE 3HU-
YKEHHIO0 IHTEHCUBHOCTI 3anasibHOT peakLji, a TpyBasie XpOoHiy-
He 3anaJsieHHs Npy NOCTKOBIAHOMY CUHAPOMI NPUBOANTL A0
po3BUTKY iMyHOcCynpecii [5-8].

AMONTOTUYHWIA LWINIAX 3arnbesi HeliTpodhinie € cnpuaT-
NNBILLIUM A151 NATOTEHHUX BIPYCHMX YacTuH. Came HenTpo-
(iniv BigirpatoTb KHOHOBY POSb Y MiATPMMAHHI JTOKa/IbHOTO
IMYHITETY | nepwnmMmn 3ycTpivyaTb aHTUIreHW, WO 34aTHi
CTMMY/IOBATK anonTos. Bukngom meaiatopiB 3anasieHHs Ta
3anyckom B MOBHOMY 06CS3i 3anasibHOI peakLii HelTpodhinn
nepeLlKoaKarTb PO3MHOXEHHIO MaTOreHHOro areHTa Ta
reHepanizauii npouecy. MNpy HeKpo3i BigOyBaeTLCA PO3pUB
MeMOpaHu iIMyHOKOMMETEHTHUX K/TITVH i3 BUKMAOM NPOTEO-
NITUYHUX DEPMEHTIB Ta UMTOKIHIB, LLO aKTMBI3y€e npoLec
dparoymTosy [6, 9, 10].

META AOCNIAKEHHSA — B13HaueHHs poni HeinTpodinis
B aKTuMBi3aUil nporpamoBaHoi 3arméeni KNiTuHM KKk Mapke-
pa npouecy anonTo3dy Ta ixX posi y Po3BUTKY rectauiiHux
yCKNaAHeHb Npu 3aTpyMLi POCTy M/oda y BariTHUX Ha T/
NMOCTKOBIAHOrO CUHAPOMY.

MATEPIAZIN TA METOAW. [docnigkeHHs HelTpodinis
CeKpeTy LepBikaslbHOTO KaHasly MpPOBOAUAM METOAOM Mpo-
TOYHOT UMTOI0OPUMETPII. MPOBEAEHO BU3HAYEHHST YaCTKu
HeinTpodinis, WO NepebyBasiv Ha CTagii anonTo3y Ta HEKPO3Y,
KOpensLinH1IA B3aEMO3B'I30K LIIX MOKA3HWKIB 3 HEYCKTaAHEHVM
nepebirom rectaujiiHoro npowecy npwv isiosiorivHomy nepeoiry
BariTHOCTi Ta 3 PO3BMTKOM recTauiliHiX YCKIagHeHb npu 3a-
TPVIMLj POCTY M/104a Y BariTHVX Ha T/ MOCTKOBIAHOMO CUHAPOMY.
Y BOCNiMKEHHI B3siM yuacTb 60 BariTHUX XXiHOK (OCHOBHA rpyna)
i3 nepeHeceHnM SARS-CoV-2, no3ntnesHuM IgA, IgM um IgG
00 SARS-CoV-2 y TepMiH BariTHOCTi 30—34 TWKHi. KOHTPOsIbHY
rpyny cknasm 25 XiHOK i3 ¢pi3io/10orivyHO BariTHICTHO.

[ocnigkeHHa cxBaneHo ETuYHO KoMicieto TepHO-
NiNIbCbKOT0 HalioOHa/IbHOTO MeAWYHOr0 YHiBEpPCUTETY
imeHi |. A. FTopb6ayeBcbkoro (MpoTtokosn Ne 61 Big 13.11.2020 p.).

JocnigxeHHa BMKOHaHO B mexax HAP «BpockoHa-
NIEHHS AiarHOCTUKN Ta NiKyBaHHA BariTHUX 3 0OTSHXKEHUM
COMaTMYHUM aHamMHe3oM» Kadeapu akyllepcTBa Ta
riHekonorii dpakynbTeTy MicASAUNIOMHOT OCBITU TepHOo-
NiNbCbKOro HaLiOHa/TbHOTO MeANYHOrO YHIBEPCUTETY iMEHI
I. 1. FTop6ayeBCbKOro (AepXxaBHUl peecTpauiiHnii HOMep
N 0121U100153).

PE3YNILTATU AOCIAWKEHHA TA TX OBFrOBOPEHHSA.
Mpwu oujiHL anonTo3y HENTPOWINBLHUX FPaHYOLMTIB Y KPOBI Ta
LepBikasibHOMY C/IM3i 06CTEXYBaHMX y TEPMIH BariTHOCTI 32
TWDKHI BUSIB/IEHO, LLO Y XIHOK 3 OIHOM/TiAHO BAriTHICTHO Ta qoi-
3i0/710rYHMM Nepebirom rectawiiHoro MPOLECY PaHHiIi anon-
TO3 HeliTpodhinie KpoBi NepebysBaB y mexax (4,45+0,25) %,
y uepBikasibHoMy cm3i — (5,14+0,32) %. Y BariTHUX OCHOBHOI
rpynu 3 HeycknagHeHUM nepebirom rectauiiiHoro npouecy
yacTka aHeKCHH-MO3UTMBHUX HeTPoduiniB y KPOBi Ckiana
(15,80+0,18) %, TOAi K Y BariTHMX OCHOBHOT rpynu 3 ycknaa-
HEHUM nepebirom BariTHOCTI, sika CynpPOBOAKyBasiacsi 3aTpum-
KOK POCTy n/ioga, piBeHb anonTto3y ckias (24,30+0,50) %
HENTPOMINbHUX KAITWUH, WO AOCTOBIPHO Bigpi3HANO-
cS Bif, MOKasHWKIB KOHTponbHOI rpynn — (5,14+0,32) %
(p<0,001). KoHueHTpaujs IL-32 ctaHoBwia (67,27+5,63) nr/mn
y BariTHUX KOHTPO/IbHOT rpynu. MOCTKOBIAHUA CUHAPOM
BUK/IKAE 3POCTAHHSA LWUX NMOKa3HWKIB B OCHOBHIl rpyni
BariTHUX y 2,8 pasa NopiBHAHO 3 KOHTPOJIbHOK FPynow —
(188,36+25,22) (p<0,001) (Tabn.).

Mpwn BM3HAYEHHI CTagji Ni3HLOro anonTo3y UM HEKPO3Y
HEATPOMiNiB y LepBiKa/IlbHOMY C/AW3i y BariTHUX OCHOBHOT
rpynu 3 ycknagHeHnm nepebirom BariTHOCTI, Sika CynpoBO-
[KyBanacs 3aTpyMMKOK POCTY N04a, BUSB/IEHO, L0 MOro
piBeHb — (16,80+0,54) % [OCTOBIPHO BiApi3HSBCA Bif, No-
KasHMKa BariTHUX KOHTPOJ/IbHOI rpynu.

MocrneHHs NpoLeciB anonTo3y B HEMTpodisiax MpU3Bo-
ONTb 10 MOPYLUEHHSI CTPYKTYPU K/TITUHHOIT CTIHKM eHAOTeNito
CYAVH, IX NigB1LLEHOT MPOHMKHOCTI. OcO61BO HEGE3NEUHVIM
€ MOLLKOMKEHHS BipycoM SARS-CoV-2 BHYTPILLHbOKIITUHHMX
CTPYKTYPHMX MeMO6paH, 0CO6/IMBO MITOXOHAPIN, LLIO NPOBOKYE
3anyck MiTOXOHAPIa/IbHOTO LLU/ISAXY anonTosy.

B ymoBax akTuBaLii npo3anasibHUX LMTOKIHIB, OKCU-
OATUBHOIO CTPecy Ta akTuBauil anontoly dopMyrTbCS
nepeayMoBu ANsi NOPYLUEHHS iHBasii TpodhobnacTa B geun-
AyasibHy 060/10HKY, BiAOYyBaETLCS NATO/OMNYHWNIA aHrioreHes
i3 pemogentoBaHHsIM cripa/ibHUX apTepiid, L0 CTBOPIOE Mia-
I'PYHTS 4118 NOPYLIEHHS nnaueHTapHoT nepdyaii, po3BUTKY
heTonnaueHTapHoT ANCYHKLIT 3 NOAA/bLLIOK 3aTPUMKOH
po3BuTKy nioga [9, 10].

Tabnmus. AKTUBHICTb paHHbOT Ta Ni3HbOI (ha3n anonTo3y HeliTpodinis, iHTepnelikiHy-32 y KpOBi 06CTEXYyBaHUX

BariTHUX
KoHTposibHa rpyna OcHoBHa rpyna
[MokasHuk (n=25) (n=25) P
AHEKCVH-NO3UTUBHI HelTpodinm, % 4,45+0,25 24,30+0,50 p<0,001
PiBeHb Ni3HLOro anonTo3y, HekpPo3y HelTpodinis, % 4,20+0,65 16,80+0,54 p<0,05
IL-32 (nr/mn) 67,27+5,63 188,36+25,22 p<0,001

MpumiTka. P — 4OCTOBIPHICTb PI3HMLI MK MOKa3HUKaMU Pi3HUX rpyn.

BUCHOBKW. Po3B1TOK MeTaboniyHNX NOpYLIEHb Ta
anonTWyYHi 3MiHN Yy NNaueHTapHIN TKaHUHI NigTBEPLKEHI
Ha MOpHO/IOTIYHOMY PiBHI Y BUMNAAT AECTPYKTUBHUX Ta He-

KPOTUYHUX 3MiH Y MIKPOLMPKYNATOPHOMY PYC/li NNaLeHTu.
3pOCTaHHA PiBHSA aHEKCUMH-NO3UTUBHUX HelTpodinis Ta
aKTMBaLis CTyNeHs HeKpo3y HelTPOodiniB CynpoBOLXYHOThL
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doeTonnaueHTapHy AUCHYHKLIIO | € BX/IMBUMIU Mapkepa-
MW A1 NPOrHO3yBaHHS PO3BUTKY 3aTPUMKM POCTY noga y
BariTHUX i3 MOCTKOBIAHNM CUHAPOMOM.
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