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AHHOTAITUA

B HacrosmeM 0030pe JIUTePaTyphl IPEZCTABIEHbI NMEIOIIUECS CBEJAEHHS O BO3MOMKHBIX IIyTAX BO3JEHUCTBUSA BHpYyCa
SARS-CoV-2 u HOBO#M KOopoHaBupycHOH nHbekuu COVID-19 Ha JKeHCKYIO PEelPOAyKTUBHYIO cucTeMy. OIHCaHbl BEPOSIT-
Hble MexaHu3Mbl BIuAHUsA SARS-CoV-2 Ha c/IM3UCTyI0 000JI0YKY MaTKU U BO3MOXKHBIN BKJIa/L BUpyca B Pa3BUTHeE TUIIED-
IJIA3UH SHJIOMETPUA.
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ABSTRACT

This literature review presents available information on the possible ways in which the SARS-CoV-2 virus and the novel
coronavirus infection (COVID-19) affect the female reproductive system. The putative mechanisms of the impact of SARS-
CoV-2 on the uterine mucosa and the possible contribution of the virus to the development of endometrial hyperplasia are
described.
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ITsToro mast 2023 r. r71aBa BeceMupHOii opranusa-
MU 3ApaBoOXpaHeHuss JOKTop Teapoc AjxaHoM
Tebpetiecyc cnmesan 3asBjeHHE O TOM, YTO CTaTyC
MaHJEeMUH HOBOH KOPOHABUPYCHOU WHMEKIINH
(HKI) COVID-19 oTMeHEeH, HO TIPU 3TOM OTMETHI,

On May 5, 2023, the head of the World Health
Organization, Dr. Tedros Adhanom Ghebreyesus,
made a statement that the pandemic status of the
novel coronavirus infection (COVID-19) was can-
celed, but noted that the SARS-CoV-2 virus is still
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uyro BUpyC SARS-CoV-2 mo-mpe:kHeMy IIpe/iCTaB-
JIsIeT ONMACHOCTh BBUJIy PHUCKA HOBBIX BCIIBIIIEK, a
IIOTOMY BCEM CTpaHaM U CHCTeMaM 3][paBOOXpaHe-
HUA HeOOXOIUMO COXPAHATH OIUTETLHOCTD U CJIENI0-
BaTh PEKOMEHAAIUAM I10 JOJITOCDOYHOMY BEJIEHHIO
nanueHToB ¢ HKUM COVID-19 ¢ yuerom «Crpareru-
YeCcKOro IJIaHAa O0eclieueHus] TOTOBHOCTHU U Pearu-
poBanusa Ha COVID-19 Ha 2023-2025 TOABI».
10 MapTa 2023 rojia yuuBepcuteT JIxxoHa XOnKHUHCA
npekpatwi cbop uHpopmaruu o HKM COVID-19
TocJIe Tpex JieT paboThl B peskuMe 24/7. I1o maHHBIM
Ha 10 MapTa 2023 T., 00Ilee YucyI0 UHGUITUPOBAH-
HBIX 10 BCEMYy MHUPY COCTaBJsAeT 676 609 955 4ell.,
JleTaabHBIX ncxosoB oT HKM — 6 881 955, BBeZIeHO
13 338 833 198 103 aHTUKOBU/IHBIX BAaKI[UH Pa3JINY-
HBIX TPOU3BOTUTEIIEH.

CyIecTBYIOT TaHHBIE O BO3JIEUCTBUU WHQEKIINU
Ha pa3JIMYHbIE OPTaHbl ¥ CUCTEMBI, UTO XapaKTepH-
3yeTcA KJIMHUYECKUM IOJUMOP(U3MOM U MYJIBTH-
CUCTEMHBIMU MPOsiByIeHusAMH. OCHOBHOE ITOPaXKaio-
miee nericrBue Bupyca SARS-CoV-2 HampaBieHO Ha
JIBIXaTeJIbHYI0 cucTeMy. Bmecte ¢ TeM peructpupy-
IOTCSI KaK MPAMOe MOBPEXK/IEHHE BUPYCOM COCYIU-
CTOTO DSHJOTENUs, IEeYEHU, I0YeEK, KEIyT0UHO-
KHUIIIEYHOTO TPaKTa, CeJe3eHKH, JUMQpaTUIECKUX
y3JI0B, KOCTHOTO U TOJIOBHOTO MO3Ta, TaK U KOCBEH-
HOe HMMYHOOIIOCPEZOBAaHHOE MopakeHue [1, 2].
ITocnennee ormpezesseT BUPYC-OIOCPEJOBAHHOE
HapylIeHue PETyJIAIUYN BPOXKAEHHOro U Iprobpe-
TEHHOTO UMMYHHUTETA, JIe’KAIIEE B OCHOBE «ITUTOKH-
HoBoro mrropma» [3]. IIpu HKIM1 COVID-19 peru-
CTpUpYeTCA CIEKTP NPO- U aHTHBOCHATUTEIBHBIX,
MMMYHOPETYJIATOPHBIX ITUTOKUHOB [4]. TeHepamu-
30BAHHBIN HHJIOTEINO03 JIEXKUT B OCHOBE HHJOTEJIH-
aJIBbHOU JTUCHYHKIINU, TPUBOJAIIEN K CIIa3My COCY-
JIOB, YBEJIWUYEHUI0 IPOHUIIAEMOCTH COCYIUCTOMN
CTEHKHU, U3MEHEHUI0 MUKPOLUPKYJIAINUY, BKIIOYaAd
BO3HHUKHOBEHHEe TpoM003a, OTeKy, KPOBOU3JIUI-
HUSAM, HeKposy [5]. ¥V GepeMeHHBIX pa3BUBAIOTCS
IJIAI[eHTA-aCCOIUUPOBAaHHBIE OCJIOKHEHUA TrecTa-
uuu [6, 7].

B To ke BpeMs JaHHBIX O BIUAHUU BUpyca SARS-
CoV-2 Ha penpojyKTHUBHYIO CHUCTEMYy >KEHIIHH, a
UMEHHO Ha CIU3UCTYIO 000JIOUKY MAaTKH, B JINTEPA-
Type KpalHe MaJo.

ITPOHUKHOBEHMUE B KJIETKY
U PEIIVIUKAIINA BUPYCA SARS-CoV-2

YueHble TIIATENIHHO UCCIEAYIOT HATODU3HOJIO-
ruueckne Mexanuambl HKI1 COVID-19. ITpoHukHO-
BeHUe KopoHaBupyca SARS-CoV-2 B kieTky-
MUIIIEHb 00YCJIOBIEHO CBA3BIBAHUEM IITUIIOBU/THOTO
S-6enka (spike protein) Bupyca SARS-CoV-2 ¢ kie-
TOYHBIM PEIENTOPOM K aHTHOTEH3WHIIPEBPAIIAI0-

dangerous due to risk of new outbreaks, and there-
fore all countries and healthcare systems need to
remain vigilant and follow recommendations for
the long-term management of patients with
COVID-19, taking into account the 2023-2025
COVID-19 Strategic Preparedness and Response
Plan. On March 10, 2023, Johns Hopkins Univer-
sity stopped collecting data on COVID-19 following
three years of 24/7 operation. As of March 10,
2023, the total number of SARS-CoV-2 infected
people worldwide is 676 609 955, deaths from NCI
are 6 881 955, and 13 338 833 198 doses of anti-
COVID vaccines from various manufacturers have
been administered.

There is evidence of the impact of infection on
various organs and systems, which is characterized
by clinical polymorphism and multisystem manifes-
tations. The main damaging effect of the SARS-
CoV-2 virus is aimed at the respiratory system. At the
same time, both direct damage by the virus to the
vascular endothelium, liver, kidneys, gastrointesti-
nal tract, spleen, lymph nodes, bone marrow and
brain, as well as indirect immune-mediated damage
arein evidence [1, 2]. The latter determines the virus-
mediated dysregulation of innate and acquired
immunity, which underlies the “cytokine storm” [3].
In COVID-19, expression of a spectrum of pro- and
anti-inflammatory, immunoregulatory cytokines is
recorded [4]. Generalized endotheliosis underlies
endothelial dysfunction leading to vascular spasm,
increased permeability of the vascular wall, changes
in microcirculation, including thrombosis, edema,
hemorrhage, and necrosis [5]. Pregnant women
develop placenta-associated gestational complica-
tions [6, 7].

At the same time, there is very little data in the
literature on the effect of the SARS-CoV-2 virus on
the reproductive system of women, namely on the
uterine mucosa.

CELL ENTRY AND REPLICATION
OF THE SARS-CoV-2 VIRUS

Scientists are comprehensively studying the
pathophysiological mechanisms of COVID-19. The
entry of the SARS-CoV-2 virus into the target cell is
due to the binding of the spike protein of the SARS-
CoV-2 to the angiotensin-converting enzyme type 2
(ACE2) cellular receptor. Human ACE2 protein is a
zinc metallopeptidase, an ectoenzyme that contains
805 amino acids. This protein is a type I transmem-
brane glycoprotein that is expressed in 72 tissue
types, which may explain the large number of target
organs for SARS-CoV-2 [8-10]. The SARS-CoV-2
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memy (epmenty tuma 2 (ACE2). YesnoBeueckuit
6enox ACE2 mpexcraBiseT coO00W ITMHKMETAJLIO-
MenTuasy, OSKTOSH3UM, KOTOPBIA  COJIEPKUT
805 aMUHOKHUCIIOT. OTOT OEJIOK ABJIAETCA TPAHCMEM-
OpaHHBIM IVTHKOIIPOTEMHOM I THIIA, ¥ OH DKCIIPECCH-
pyercs B 72 TUINAX TKaHEW, YTO, BOBMOXKHO, 00bsiC-
Hs1eT OOJIBbIIIOE KOJIMYECTBO OPTaHOB-MUIIIEHEH JIJIst
SARS-CoV-2 [8-10]. S-raumkompoTenH BUpyca
SARS-CoV-2 pacnioznaetr ACE-2 periennTopsl KJIeTOK-
MHUIIIEHEH, CBS3bIBAETCS C HUMH, TPaHCHOPMHUPY-
ercsa. DTo obecrieynuBaeT YCIOBUS JJISL CIIMSTHHUS
E-rnukonporenna Bupyca SARS-CoV-2 ¢ kierou-
HOU MeMOpaHOH KJIETKU-MHUIIIEH! U THBa3U U BUpPyca
B Hee, mocsie yero BupycHas PHK BbicBoOOKIaeTcCs,
peIUTUIINPYETCs, B3aUMOJIEHCTBYeT ¢ OelkaMu B
SH/IOILIA3MATUUECKON CeTH M KOMILIeKce ['OJb/IKu
KJIETKU-MHUIIeHd. TakuM o0pa3oM, 3aBeplaercs
cOopKa BUPUOHA, MTOCJIE Yer0 OH MOKHU/IAeT KIETKY-
MHUIIEHb [11—-13].

TpancmemOpaHHasi CepuHOBAas IpoTeaza 2
(TMPRSS2) oTBeTcTBEHHA 34 COeMHEHNE S-TIIHKO-
nporenHa Bupyca SARS-CoV-2 u perenTopoB K
ACE2 Ha KJI€TOYHOH MeMOpaHe KJIETKU-MUIIEHU.
JloxazaHo, uyto uHBas3uio Bupyca SARS-CoV-2 B
KJIETKH  JIETKUX  OTPAHUYMBAET  IIO/IaBJIE€HHE
TMPRSS2. Ilo MHeHHIO psifjla HCCIIeIOBaTENIEN
[14, 15], omHOoBpemenHass »skcmnpeccusi ACE2 wu
TMPRSS2 cioco6cTByeT TPOHUKHOBEHUIO B KIIETKY
Bupyca SARS-CoV-2.

Eme omHUM penentopom i NMPOHUKHOBEHUS
SARS-CoV-2 B KJIETKH YeJIOBEKa sIBJISIETCS OeJIoK
6acurua (CD147) — BHEKJIETOUHAsA MAaTPUKCHAsI
METaJIJIONPOTeNHAa3a, KOTOpasi BXOJUT B Cylepce-
MEHCTBO MMMYHOTJIOOYJIMHOB U SKCIIPECCUPYETCs
WMMYHHBIMH KJIETKAMH: €€ BBICOKAsl DKCIIPECCHs
perucTpupyercs B JIETKUX, MHeBMonuTax 11 tuma u
Makpodarax [16]. CunraeTcs, YTO KJIETKUA C TOBBI-
IIeHHOW »9Kcrpeccueir penentopoB kK  ACE2,
TMPRSS2, CD147 Ha kj1eTouHO# MeMbpaHe Gosiee
BOCIIPUMMUYHUBHI K BO3/ieicTBrUI0 SARS-CoV-2 [17].

BJINAHUNE KOPOHABUPYCA SARS-CoV-2
HA KEHCKYIO PEITPOJYKTHUBHYIO
CUCTEMY

B HacrosIee BpeMs JIUTepaTypHble JaHHBIE O
MMOBpEKIAIOIEM BO3JeUCTBUU BuUpyca SARS-
CoV-2 Ha ’XEHCKHE PEeNpOAyKTUBHBIE OpPTaHBI
KpailHe MaJIOYHCJIEHHBI, IPUYEM OHU HEOHO-
3HAYHBI U 3a49aCTYI0 MPOTUBOPEUYUBHI. 110 pe3yb-
tatam [I1[P-ananusza peunentopst ACE2 dyHKIU-
OHHUPYIOT Ha BceX dTanax 0BOOJIIUKYJIOTEHE3,
BCJIEZICTBUE YEro OHU SABJAIOTCA IIOTEHI[UAJIb-
HBIMHU CTPYKTypAaMHU-MUIIEHAMU [JIs BUpPYca

S-glycoprotein identifies ACE-2 receptors of target
cells, binds to them, and transforms. This provides
conditions for the fusion of the SARS-CoV-2 E-glyco-
protein with the cell membrane of the target cell and
the invasion of the virus into it, after which, the viral
RNA is released, replicates, and interacts with pro-
teins in the endoplasmic reticulum and Golgi com-
plex of the target cell. Thus, the assembly of the
virion is completed after which it leaves the target
cell [11-13].

Transmembrane serine protease 2 (TMPRSS2) is
responsible for binding the SARS-CoV-2 S-glycopro-
tein to the ACE2 receptors on the cell membrane of
the target cell. It has been proven that the invasion of
the SARS-CoV-2 virus into lung cells is limited by the
suppression of TMPRSS2. According to a number of
researchers [14, 15], the simultaneous expression of
ACE2 and TMPRSS2 promotes the entry of the
SARS-CoV-2 virus into the cell.

Another receptor for the entry of SARS-CoV-2
into human cells is basigin (CD147), an extracellular
matrix metalloproteinase that is a member of the
immunoglobulin superfamily and is expressed by
immune cells: its high expression is revealed in the
lungs, type II pneumocytes and macrophages [16]. It
is believed that cells with increased expression of
ACE2 receptors, TMPRSS2, CD147 on the cell mem-
brane are more susceptible to SARS-CoV-2 [17].

THE IMPACT OF SARS-CoV-2 ON THE
FEMALE REPRODUCTIVE SYSTEM

Currently, literature data on the damaging effects of
the SARS-CoV-2 virus on the female reproductive
organs is extremely limited, and they are ambiguous
and often contradictory. According to the results of
PCR data analysis, ACE2 receptors express during all
stages of genesis of follicles and oocytes, as a result,
they are potential target for the SARS-CoV-2 virus [18].
However, we did not find reliable data on the influence
of the SARS-CoV-2 virus on origination, maturation
and development of germ cells, oocytes, and embryos
in the available literature. According to the European
Society of Human Reproduction and Embryology
(ESHRE), the zona pellucida provides protection to ter-
tiary oocytes, preovulatory follicles and morula, and
there are no receptors for the SARS-CoV-2 virus on the
surface of oocytes and embryos [19—22].

In the endometrium, messenger RNA (mRNA) of
ACE2 was firstly discovered back in 2009 (Vaz-Silva
et al.). According to Vaz-Silva et al. [23], ACE2
mRNA is more wide-spread in epithelial cells than in
stromal ones; in addition, it is more often revealed in
the secretory phase of the menstrual cycle compared
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SARS-CoV- [18]. OgHaKO JOCTOBEPHBIX IAHHBIX O
TOM, B UeM 3aKJilouaeTcs BausHue Bupyca SARS-
CoV-2 Ha mporecc ob6pa3oBaHUsl, CO3peBaHUs,
Pa3BUTHSA TOJOBBIX KJIETOK, OOI[UTOB, d3MOPHUO-
HOB, B JIOCTYIIHOHW JIUTEpPAType Mbl He OOHapy-
skunu. Ilo mHenun EBpomeiickoro o6inecTBa
peupoAyKIuKM  4YeJoBeKa U 9MOPUOJIOTHH
(ESHRE), Omectsamasa 0060J049Ka TapaHTUPYET
3aIIUTy TPETUYHBIM OOIUTAM, IPEOBYIATOPHBIM
donnukymam u MoOpyJie, a Ha TOBEPXHOCTU OOIH-
TOB ¥ SMOPHUOHOB PENENTOPHI 115 Bupyca SARS-
CoV-2 otcyreTByloT [19—22].

B supnomerpuu marpuunas PHK (MPHK) ACE2
ObLIa BIepBBIe WAEHTU(DUIINPOBAHA ele B 2009 T.
(J. Vaz-Silva et al.). Cormacuo J. Vaz-Silva et al. [23],
MPHK ACE2 Gosiee pactipocTpaHeHa B SITUTETNATb-
HBIX KJIETKAaX, UeM B CTPOMAJIbHBIX, KDOME TOTO, OHA
yallle perucTpupyercss B ceKpeTOpHOU ¢daze MeH-
CTPYJIBHOTO ITUKJIA 10 CPAaBHEHUIO ¢ mposudepa-
TuBHOU. [103/THEE, B 2020 T., TPYIIIIa KUTAHUCKHX yUe-
HBIX mnoATBepauna Haauune ACE2 B »HIOMe-
Tpuu [24].

Yro kacaercs uzyuenus skcnpeccuu ACE2 npu
[aTOJIOTUY MaTKH, B TOM YHCJIEe IPU TUIIEPIIa3UH
sAaoMeTpus (['J), TO CTOUT OTMETUTH JABHOCTH
JINTEPATYPHBIX HCTOUHUKOB — 60JIiee 10 JIeT, KOTO-
pble 3aTeM He OOHOBJIAIUCH. ['D — 3TO MATOJIOTH-
YEeCKUU MPOIlecC CIU3UCTON 000JIOUKH MaTKH, JJIs
KOTOPOTO XapaKTepHBI mposudeparnus xejie3 U
VBeJINUEHHE JKEeJIe3UCTO-CTPOMAJIbHOTO COOTHO-
menus [25]. B marorenese I'9, momuMo abcoIoT-
HOTO ¥ OTHOCHUTEJIHHOTO THIIEP3CTPOTreHN3Ma,
KJIIOUEeBYI0  pOJIb  HUrPAlOT  MOJIEKYJISAPHO-
reHeTHYeCKrue MeXaHU3Mbl, KOTOpble UMEIOT 3Ha-
YeHHe B IIpolleccax TpaHc(popManuu HOpMaabHbIX
KJIETOK CJIM3UCTOH 0060JI04KHM MaTKH. TaKoBBIM
MeXaHU3MOM SIBJISIETCSA pabora peHuH-
anrunorensunoBou cucremsl (PAC). ACE2 — Hau-
6oJiee BaXKHBIN DH3UM, OTBETCTBEHHBIN 3a MeTab0-
ausMm anruotensuHa II (Ang II) u aHTHOTEH3UHA
(1-7) (Ang-(1-7), KOTOpBIE UTPAIOT BAXKHYIO POJIb B
perysiupoBaHuy PYHKITUU KEHCKUX PETPOTYKTHB-
HBIX opraHoB. bamanc mexay Ang II u Ang-(1-7)
MOJKET PeryJIHNpoBaTh pereHepanuio SHIOMETPUI
U aKTUBHOCTH MHOMeTpusa [17, 26—28]. Ang II
MOBBIIAET TPONAUGEpanuio SMUTETUATBHBIX U
CTPOMAJIBHBIX KJIETOK JHJIOMETDPUs, aKTUBUDPYET
ubpobiacTel, crocobCTByeT 0Opa3sOBAaHUIO CTe-
POUIHBIX TOPMOHOB, POCTY U OOpPaTHOMY Pa3BH-
THIO QOJIJINKYJIOB, CO3PEBAHUIO OOLIUTOB, IECKBA-
Mallid ¥ pereHeparuu CIU3UCTOH 0060J0UKH
MaTK{ IIyTeM Ba30KOHCTPUKIUU CHUPATBHBIX
aprtepuii. B cBoro ouepesib, Ang-(1-7) HHrHOUpyeT
s dext Ang II, obsanaer aHTUGUOPOTHIECKUMHU,

to the proliferative phase. Later, in 2020, a group of
Chinese scientists confirmed the presence of ACE2 in
the endometrium [24].

As for the study of ACE2 expression in uterine
pathology, including endometrial hyperplasia (EH),
it is worth noting that the literature is more than
10 years old and has not been updated since then. EH
is a pathological process in the uterine mucosa which
is characterized by proliferation of glands and an
increase in the gland/stroma ratio [25]. In the patho-
genesis of EH, in addition to absolute and relative
hyperestrogenism, a key role is played by molecular
genetic mechanisms which are important in trans-
formation of normal cells of the uterine mucosa. This
mechanism is of functioning renin-angiotensin sys-
tem (RAS). ACE2 is the most important enzyme
responsible for the metabolism of angiotensin II
(Ang II) and angiotensin (1-7) (Ang-(1-7)) which play
a prominent role in regulating the function of female
reproductive organs. The balance between Ang II
and Ang-(1-7) may regulate endometrial regenera-
tion and myometrial activity [17, 26—28]. Ang II
increases the proliferation of endometrial epithelial
and stromal cells, activates fibroblasts, promotes ste-
roid hormone production, follicular growth and
involution, oocyte maturation, shedding and regen-
eration of the uterine mucosa by vasoconstriction of
the spiral arteries. In turn, Ang-(1-7) inhibits the
effect of Ang II, has antifibrotic, vasodilating and
antiproliferative properties and promotes ovulation
[27]. Thus, damage to ACE2, apparently, can lead to
an imbalance between Ang II and Ang-(1-7) and
thereby contribute to alternations in the growth and
maturation of follicles, damage to the corpus luteum,
and lead to the development of endometrial hyper-
plasia [26, 27].

Thus, the SARS-CoV-2 virus can probably dam-
age the epithelial cells of the uterine mucosa, have an
impact on the process of its cyclic remodeling, prolif-
eration and apoptosis and, as a consequence, on the
development of EH.

EH is a precancerous condition [28, 29]. Every
year, 320 000 new cases of endometrial cancer are
diagnosed, and this figure is increasing from year to
year [30]. Today, endometrial cancer takes 2nd
place in the structure of cancer in women [31], while
in recent years the greatest increase in the endome-
trial cancer incidence has been observed in people
under 29 years of age [32]. A number of authors
[33—35] indicate that high expression of ACE2 and
Ang II in endometrial carcinoma tissue correlates
with metastasis and poor prognosis of endometrial
cancer. However, a comparative analysis of the
expression of ACE2 and Ang IT in EH and endome-
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Ba30UJIATUPYIOIIUMH W aHTUIPOJIU(EPATHB-
HBIMU CBOHCTBaMH, CIIOCOOCTBYET OBYJISIUU [27].
Takum obpasom, mospesxkaenue ACE2, mo-pugu-
MOMY, MOKET IIPUBOJIUTHh K HapyIIeHUIo OajiaHca
mexay Ang II m Ang-(1-7) 1 TeM caMbIM COJeH-
CTBOBATh HApPYIIEHUIM IIPOIECCOB POCTA U CO3pe-
BaHUs (HOJUIUKYJIOB, HIOBPEXKEHUIO KEJITOTO TEA,
MPUBOAUTH K PA3BUTUIO THUIIEPIIA3UU CAUBUCTOH
000JIOUKHY MaTKH [26, 27].

Takum o6pasom, kopoHaBupyc SARS-CoV-2,
BEPOSATHO, MOXKET IIOBPEXK/ATh JIHUTETUAIBHBIE
KJIETKU CJIU3KUCTOH O0OJIOUKU MATKH, UMETH BJIHS-
HHE Ha IPOIECC ee IUKJINYECKOTO PEeMOJIETUPOBa-
HUA, Tpoaudepanuio 1 arnonTo3 1, KaK CJIe/ICTBHE,
Ha paszButue ['9.

I'D sBAsieTcs MPeIPAKOBBIM COCTOSTHUEM [28,
29]. ExxeroiHo BHISBIISAETCA 320 000 HOBBIX CIIy-
YaeB paka SHIOMETPUS, U 3Ta udpa yBeInInBa-
ercs u3 rojaa B roj [30]. CerogHsa pak sHaoMe-
TPUS 3aHUMAET 2-€ MECTO B PEUTUHTe OHKOJIOTH-
YecKUX 3a00J1€BAaHUN Y JKEHINUH [31], mpu 3TOM B
MocJIeTHUE TOABI HaubOJBIIUE pocT 3aboJieBae-
MOCTH pPaKOM D3HJIOMETPUSA OTMEeYaeTcs B BO3-
pacre s1o 29 jert [32]. Psag aBropos [33—35] yka-
3bIBAET, YTO MHTeHcHBHasA 3Kcipeccus ACE2 u
Ang II B TKaHW SHAOMETPUATBHON KapIMHOMBI
KOppeIupyeT ¢ MeTacTa3upoBaHHEM U Hebsaro-
NPUATHBIM MPOTHO30M pakKa 3HJAOMETpPHS.
OnHAKO CpaBHUTEJBHBIH aHaNIUu3 BKCIPECCHH
ACE2 u Ang II npu I'D u pake sHIOMETpHUA B
JINTEpaType OTCYTCTBYET, XOTs OH ObLI OBI 1esie-
coobpaseH /Ui pa3pabOTKU MOJEM IPOTHO3U-
poBanua oHkoTpaHchopmanuu npu I'9 B ycio-
Busx HKM1 COVID-19.

BO3MOKHOCTDb PA3BUTUA
TUITEPIVIASNN QHAOMETPUA
ITPU ITOCTKOBNIHOM CUH/IPOME

ITepBonauanbHo cuurtanoch, yro HKM COVID-
19 — ocTpOTeKymas HHQEKIUA ¢ IOJTHBIM BBI3JIO-
poBJIeHHEM B TeueHUe 2—3 HeJ Ipu popmax Jier-
KOH W cpefiHel creneHel Tsikectr. OHAKO OKasa-
JIOCh, UTO KJIMHUYECKHUE IIPOSABJIEHUA MOTYT COXpa-
HATHCS Oostee 6 Mec [36]. /Jaxke B crydae 61aronpu-
sarHoro ucxozga HKM COVID-19 u moJTHOHW 3JTMMU-
Hanuu Bupyca SARS-CoV-2 ToTanbHas ne30praHu-
3anusa  BbICOKOAU(M EPEHITNPOBAaHHBIX KJIETOK U
COeIMHUTEIbHOTKAHHOTO KOMIIOHEHTA, BEI3BAHHAS
Bupycom SARS-CoV-2, He MoxkeT mnpouTu 06e3
nocsezicTBuil. I1o 3aBepiieHUI0 GOJIE3HU OXKUJA-
eMBl JlereHepaTUBHOE U JUCTPOdUIECKOe TOBPEK-
JleHue, HapylleHrne GYHKIIUYU OPTAaHOB U CHUCTeM, a
Tak:Ke U3MeHeHHe IICUX09MOIIMOHAIBHOTO COCTOA-

trial cancer is missing in the literature, although it
would be appropriate for developing a model for
predicting neoplastic transformation in EH in
COVID-19 patients.

POSSIBILITY OF DEVELOPING
ENDOMETRIAL HYPERPLASTA
DURING POST-COVID SYNDROME

Initially, it was believed that COVID-19 was an
acute infection with complete recovery within
2—3 weeks in mild to moderate forms. However, it
turned out that clinical manifestations can persist
for more than 6 months [36]. Even in the case of a
favorable outcome of COVID-19 and complete
SARS-CoV-2 elimination, the total disarrangement
of well-differentiated cells and connective tissue
components caused by the SARS-CoV-2 virus can-
not pass without consequences. After recovery from
COVID-19, degenerative and dystrophic lesions,
dysfunction of organs and systems, as well as
changes in the psycho-emotional state are expected
[37]. The term of “post-COVID syndrome” was
firstly proposed by the National Institute for Health
and Care Excellence (NICE). This term includes
complaints and symptoms that develop during
COVID-19 or after the novel coronavirus infection
COVID-19, last more than 12 weeks and are not
explained by an alternative diagnosis [38]. For
post-COVID syndrome, a separate code was added
to the International Classification of Diseases, 10th
Revision: U09.9: post-COVID-19  condition,
unspecified [39].

Today, it is a fact that COVID-19 has an impact on
the female menstrual cycle parameters: the volume
of menstrual blood loss increases, including up to the
point of abnormal uterine bleeding, the menstrual
cycle lengthens or oligo/amenorrhea occurs, and the
severity of premenstrual syndrome increases [18,
40—42]. Psychoemotional disturbance that accom-
panies COVID-19 is a key cause of functional disor-
ders of the menstrual cycle: to date, there has been a
proven association between anxiety caused by the
COVID-19 pandemic, stress, depressive symptoms
and an increased prevalence of menstrual disorders
(43, 44].

Currently, there is an ongoing research on the
relationship between post-COVID syndrome and
gynecological pathology. Thus, a group of American
scientists (2023) proved the association of laparo-
scopically-confirmed endometriosis with post-
COVID syndrome [45]. The results of this study
suggested that women with a history of endometri-
osis may be at increased risk of post-COVID syn-
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Hus [37]. TloHSTHE «IOCTKOBUAHBIA CHHAPOM>»
ObLIO  BIIEpBBIE TPEJJIOKEHO HanumoHaIbHBIM
WHCTUTYTOM 3/PAaBOOXPAHEHHs U IEePeOBOTO
ombita (NICE). /laHHBIN TEPMHUH BKJIIOYAET B cebst
JKaJI00bI M CHMIITOMBI, KOTOPBIE Pa3BUBAIOTCS BO
BpeMms uinn nnocsie HKW COVID-19, npososkamTes
OoJiee 12 HeJT U He OOBACHSIOTCS aJIbTEPHATHBHBIM
nuarao3oM [38]. /Iis xapaKTEPUCTHKHU ITOCTKOBU/T -
HOTO CHHApOMa B MeIyHapoHYIO Kaaccuduka-
nuio OoJie3Hel 10-r0 IepecMoTpa ObLI BHECEH
oTaenbHbI KoZA: «U09.9 — COCTOSIHHE IIOC/IE
COVID-19 HeyTouHeHHOE» [39].

CeropHsa gocCTOBEpHO wm3BecTHO, uto HKU
COVID-19 oka3bpIBaeT BIUSHUE HaA IapamMeTpPhl
MEHCTPYaJIbHOTO IUKJIA KEHIIUH: YBEeJIUUNUBAETCS
00beM MEHCTPYaJIbHONW KPOBOIOTEPU BILJIOTH /10
aHOMAJIbHBIX MATOYHBIX KPOBOTEUEHHH, YIJIUHS-
€TCsI MEHCTPYaIbHbBIN IIMKJI WJIH BOBHUKAET OJIUTO/
aMeHOpes, HapacTaeT TsKeCTb IMPeAMeHCTPyasib-
Horo cuHapoMma [18, 40—42]. Hapymierue rmcuxo-
SMOIIMOHAJILHOTO COCTOSIHUsI, KOTOPOE COIPOBO-
xkaaer HKM COVID-19, sBasieTcst Onpeesisaioniei
NPpUYUHON (PYHKIMOHATBHBIX HApYyIIeHUH MeH-
CTPYaJIbHOTO ITUKJIA: Ha CETOHANIHUH JIeHb T0Ka-
3aHa CBS3b MEXKJy TPEBOXKHOCTHIO, BBI3BAHHOM
nauziemueit HKI1 COVID-19, crpeccom, ienpeccuB-
HBIMH CHUMIITOMaMH U TOBBIIIEHHON pacmpocTpa-
HEHHOCTBIO HApYIIEHUH MEHCTPYaJbHOTO I[UKJIA
[43, 44].

B Hacrosiiiiee BpeMsi BEIyTCs UCCIEIOBAHUS B3a-
WMOCBSI3H IOCTKOBUHOTO CHHAPOMa W TUHEKOJIO-
TUYECKOU maTosorud. Tak, TpynInod aMepUKaHCKUX
VUeHbIX (2023 T.) JoKa3aHa acCcOIUAIIUS JIAMTaPOCKO-
MMUYECKU MO/ITBEPKIEHHOTO HSHOMETPHO03a C ITOCT-
KOBUJITHBIM CHHIPOMOM [45]. Pesynbrartbl 3TOTO
HCCIE0OBAHUSA TTOKA3a/IH, YTO KEHIIIUHBI C 9HA0ME-
TPUO30M B aHaMHe3e MOTYT OBITh IIOJIBEPIKEHBI
MOBBIIIEHHOMY PHUCKY ITOCTKOBHJIHOTO CHHAPOMA.
I'pymnmna 6pUTAHCKUX YUEHBIX TAK)Ke OTHEeCIa DHI0-
METPHO3 K (pakTopaM pHCKa ITOCTKOBUIHOTO CHH-
npoma (2022 1.) [46]. B TO ke BpeMs TaHHBIX O B3a-
HMMOCBSI3H ITIOCTKOBUIHOTO CHHIpOMA U I'D HU B oTe-
YeCTBEHHOH, HU B 3apy0e:KHOU JINTepaType MBI He
BCTPETHJIH.

PazButne I'D cBA3aHO ¢ BOcHaJIeHHUEM, 4YTO
CEero/iHA yKe He TpeOyeT JOTOJTHUTETbHBIX T0Ka3a-
TEJBCTB [47—49]. Y ManBeHTOK PenpoayKTHBHOTO
BO3pacTa C ITUTEIbHO TEKYIITUM XPOHUYECKUM BOC-
MajleHueM B DJHAOMETPUU MOP(OJIOTHUECKUE U
(pyHKIIMOHATIbHbIE M3MEHEHUs] B CIU3UCTOH 000-
JIOUYKE MATKU SIBJISIOTCSA MPUYUHON IaTOJIOTHYe-
CKOTO IOTOKA HEPBHBIX UMIIYJIbCOB B CTPYKTYPBI
[IEHTPAJILHOU HEPBHOU CHCTEMBI, OTBETCTBEHHBIX
3a paboTy TMIIOTAIaMO-TUIIODU3APHO-TNIHUKOBOH

drome. A group of British scientists also classified
endometriosis as a risk factor for post-COVID syn-
drome (2022) [46]. At the same time, we have not
found data on the relationships between post-
COVID syndrome and EH either in domestic or for-
eign literature.

The development of EH is associated with inflam-
mation which no longer requires additional evidence
today [47—49]. In patients of reproductive age with
long-term chronic inflammation in the endome-
trium, morphological and functional changes in the
uterine mucosa cause a pathological afferent input to
the structures of the central nervous system which
are responsible for the functioning the hypotha-
lamic-pituitary-ovarian axis. These processes deter-
mine ovarian hypofunction, ovulatory dysfunction,
and, therefore, hyperestrogenism, which contributes
to the EH development. Some researchers consider
hyperplasia of the uterine mucosa as a result of pro-
liferative inflammation in the endometrium [50-52].
The abovementioned explains the feasibility of
studying the development of EH in the context of
post-COVID syndrome.

A characteristic morphological manifestation of
post-COVID syndrome is systemic angiopathy as an
endothelial dysfunction with severe generalized
damage to the microvasculature, including endo-
theliitis [53]. The presence of ACE2 on the vascular
endothelium makes the vasculature one of the most
important targets of SARS-CoV-2 [53]. The main
manifestation of endothelial dysfunction is oxida-
tive stress due to an impaired bioavailability of
nitric oxide (NO) via suppression of endothelial NO
synthase and a resulting decrease in NO synthesis
[34]. At the same time, it should be noted that oxi-
dative stress also occurs in EH, as evidenced by
hypoxic damage to the endometrium. Thus, endo-
metrial samples with hyperplasia of the uterine
mucosa and chronic endometritis are characterized
by increased expression of HIF-1a (heterodimeric
redox-sensitive protein involved in the response to
reduced oxygen levels and increased concentrations
of reactive oxygen species) [50, 54]. Under condi-
tions of hypoxic damage, naturally increased neo-
vascularization of the endometrium was found, as
evidenced by an increase in CD34 expression, a
marker of early differentiation of hematopoietic
progenitor cells and endothelial cells, which deter-
mines vascular density and vasculogenesis [50, 55].
The abovementioned suggests the influence of post-
COVID syndrome with its systemic inflammation
and endothelial dysfunction on the development of
hyperplasia of the uterine mucosa which requires
further study.
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CUCTEMBI. JTH TPOIECCH OOYCIIOBJIMBAIOT THUIIO-
GyHKINIO SUYHUKOB, (OPMUPOBAHUE OBYJIATOP-
HOU AUCOYHKIUM, a 3HAYUT, THIEPICTPOTEHUH,
criocobceTByIomer  pasputuio  ['D. Hekortopsie
HCCIe0BAaTEN  PACCMATPUBAIOT — THIEPIIIA3HI0
CTU3UCTON 00O0JIOUKM MATKH KaK Pe3yJIbTaT Ipo-
IYKTUBHOTO BOCIIQJIEHUsI B SHAOMeTpuu [50-52].
BrimeckazaHHoe OOBACHAET —11€J1€CO00PA3HOCTD
H3ydeHus pa3BUTHUsA ['D B yCIIOBUIX IOCTKOBUIHOTO
CUHApOMA.

XapakTepHbIM MOPQOJIOTUYECKUM IIPOSIBIIE-
HHEM ITOCTKOBU/THOTO CUHIPOMA SBJISETCS CHCTEM-
Has AHTHUONATHSA B BHUAE DHAOTEHATBLHOU IuC-
(GyHKIIMM ¢ BBIPAXKEHHBIM TeHEPATN30BAHHBIM
MOpa’keHueM  MHUKPOIHUPKYJIATOPHOTO  pycia,
BKJIIOUast sHA0TeUUT [53]. IIpucyTcTBrE HaA DHIO-
teauun cocyZoB ACE2 fesaer cocyqucroe pycio
OJIHOM U3 BaskHeHux munieHen maiasa SARS-CoV-2
[53]. OcHOBHBIM HpPOSIBJIEHHEM BH/IOTEJTHATHHOU
IUcYHKINU SBJISIETCA OKCHUIAATUBHBIA CTpecc 3a
CUeT HapyIIeHWs OUOMOCTYIHOCTH OKCHZA a3oTa
(NO) uepe3 TmojaBjieHHE  BSH/AOTEJTHAIHHOU
NO-cuHTa3bl U CHUKEHUSA BCJIEICTBUE STOTO CHH-
te3a NO [34]. B To e Bpems ceayeT OTMETUTb,
uyro npu ['D Takke MMeeT MEeCTO OKCHAATHUBHBIN
cTpecec, O YeM CBHUJETEIBCTBYET TUIIOKCHYECKOE
oBpek/ieHue sHoMeTpusi. Tak, 06pasibl aHA0Me-
TpUsI C TUIePIIa3UeH CITU3UCTON 000JI0UKY MATKH,
coUueTamIIecss ¢ XPOHUYECKUM 3HHIOMETPUTOM,
OTJINYAIOTCA yBeJndeHHON »skcipeccuedr HIF-1a
(reTepoAMMEpHBIN PETOKC-UYBCTBUTEIBHBIN IIPO-
TEWH, MPUHUMAIOIINN yJacTHe B OTBETHOU peak-
MU Ha CHIJKEHHBIH YPOBEHb KUCJIOPO/A U YBEJIH-
YeHHe KOHIIEHTPAIINU aKTUBHBIX (GOPM KHCIIOPOZA)
[50, 54]. Ha ¢poHE rHIIOKCHYECKOTO TTOBPEKIEHUS
3aperuCTpUpOBaHa 3aKOHOMEPHO yCHJIEHHas Heo-
BACKYJIAPU3ANUs SHAOMETPUS, O UYEM CBHUIETENh-
CTByeT yBenuueHmne skcupeccuu CD34 — mapkepa
panHell aud@epeHIUPOBKU KJIETOK-IIPeAIIecT-
BEHHUKOB TeMOII0d3a U HHIOTEJHAJIbHBIX KJIETOK,
OIPEEIAIIIEr0 COCYAUCTYI0 IIOTHOCTh U IIPO-
Ilecchl BacKyJioreHesa [50, 55]. BoiiensaokeHHOE
MI03BOJIAET IPEIOJIOKUTh BIIUSIHUE MOCTKOBUJ-
HOT'O CHHJ[POMA C €ro CHCTEMHBIM BOCIIAJIEHUEM U
SH/IOTEJIMAIBHOU JUCOYHKIHEW Ha pa3BUTHE
TUIEPIUIA3UN CIU3UCTONH OOOJIOUKU MATKH, UYTO
TpebyeT JaTbHEHIIIero n3y4eHus.

B ycioBUAX JIUTEIFHOTO XPOHUYECKOTO BOCIIA-
JIeHUs TPU TIOCTKOBUHOM CHHIDOME MEHSETCs
MHKPOOHUOM KEJyJOUYHO-KUIIIEUHOTO TpakTa [56].
Y rocnuranu3upoBaHHBIX IanueHtoB ¢ HKU
COVID-19 3aperucTpupoBaHO yBeJIMYEeHNE KOJImJe-
CTBA YCJIOBHO-IIATOTEHHBIX MHUKDOOPTAaHU3MOB U
CHIDKEHHe TOIyJIANUH JakTo- u 6udumobakrepuit

Under long-term chronic inflammation in post-
COVID syndrome, the gut microbiome changes [56].
In hospitalized COVID-19 patients, an increase in
the number of opportunistic microorganisms and a
decrease in the populations of lactobacilli and bifido-
bacteria were revealed [56]. According to a number
of authors [57—59], intestinal dysbiosis persists for
10—30 days after recovery. It correlates with the
severity of the disease: an inverse correlation
between the Faecalibacterium prausnitzii presence
and the severity of COVID-19 was recorded. In addi-
tion, the presence of bacteria of the Bacteroidaceae
family, which inhibit ACE2 expression in the gastro-
intestinal tract of mice, negatively correlates with
viral load in patient stool samples. At the same time,
there are no data in the literature about changes in
the microbiome of the uterine mucosa, including
EH, in COVID-19.

However, it is worth noting that obligate anaer-
obes prevail in the microbial landscape of the uterine
mucosa in patients with EH associated with chronic
endometritis. In addition, opportunistic facultative
anaerobic microflora and viruses are detected under
conditions of a decreased lactobacilli popula-
tion [50].

The problem of carbohydrate metabolism disor-
ders during the COVID-19 pandemic is relevant.
Therapy with glucocorticosteroids for COVID-19 is
considered reasonable in the terms of pathophysiol-
ogy and is included in current clinical recommenda-
tions [60]. However, the occurrence of hyperglyce-
mia in COVID-19 cannot be explained solely by the
use of glucocorticosteroids. The damaging effects of
SARS-CoV-2 on pancreatic [-cells are widely dis-
cussed in the literature. Not only the direct cytotoxic
effect of the SARS-CoV-2 virus is widely discussed,
but also the indirect damage to -cells of the islets of
Langerhans in the case of the downregulated ACE2
expression on their surface during COVID-19.
The protective effect of ACE2 is due to increased
Ang-(1-7) activity and decreased Ang II activity. The
latter provides apoptosis of pancreatic [-cells, a
decrease in their differentiation, and free radical pro-
duction. Based on the abovementioned, it can be
argued that low ACE2 activity causes a decrease in
the functional activity of pancreatic [3-cells and leads
to insulin deficiency [13, 61, 62]. Besides, damage to
[B-cells of the pancreatic islets may be due to the
development of systemic inflammation with activa-
tion of innate immunity system during COVID-19.
Activation of cytokine production (“cytokine storm”)
leads to massive apoptosis of body cells, including
pancreatic -cells. In addition to apoptosis, pyropto-
sis, a type of cell death associated with the activation
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[56]. ITo maHHBIM psizia aBTOPOB [57—59], mucbmos
KHUIIIEUHUKA [T0CJI€ BBI3IOPOBJIEHUS COXPaHIETCs Ha
MPOTSKEHUU 10—30 AHel. OH KOPPEeNNpPYeT C TsKe-
CTHIO 3a0OJIEBaHUS: 3aperucTpUpoBaHa obOpaTHas
KOPpeJISIUOHHASA CBsA3b Mexay HanuuueMm Faecali-
bacterium prausnitzii u crenenbio Tskectu HKU
COVID-19. Kpome Toro, Hastmure 6aKTepuil ceMen-
ctBa Bacteroidaceae, KoTOpble UHTUOUPYIOT BSKC-
npeccuto ACE2 B XelyZJOYHO-KHIIEYHOM TpPaKTe
MBIIIIEH, 0OpaTHO KOPPEJIUPYET C BUPYCHOH HArpys3-
KO B oOpasmax Kaja Ial[ueHTOB. B To ke Bpems
nabopmanus 00 U3MEeHeHHH MUKPOOMOMAa CIU3HU-
CTOU 000JIOUKH MaTKH, B TOM 4yucie npu ['9, B ycio-
Busax HKI COVID-19 B simTepaTypHBIX HCTOYHUKAX
OTCYTCTBYET.

BMmecre ¢ TeM CTOUT OTMETHTH, UYTO MUKPOOHBIN
mmel3ax CIM3UCTON 000JI0UKH MATKH Y MAIUEHTOK C
I'9, acconnnpoBaHHON ¢ XpPOHUYECKUM DH/IOMETPU-
TOM, OTJINYAeTCs IPEBAIUPOBAHUEM OOJIUTATHBIX
aHa’pOOHBIX MUKpOOpraHu3MoB. Kpome Toro, o6Ha-
PY?KUBAIOTCS YCJIOBHO-TIATOTeHHAS (haKyIbTATUBHO-
a"HaspoOHass MUKpodJIopa, BUPYChl HA (DOHE YMEHb-
IIIEHUS TTOMYJISAINHI JJAaKTO0AKTEPHi [50].

[Ipo6siema HapyIeHU YTI€BOAHOTO OOMEHA BO
Bpems nauzemuu HKM COVID-19 sBisercs akTy-
asbHOM. Tepamnus ITIOKOKOPTUKOCTEPOUIAMU TIPH
HKHM COVID-19 cuuTtaeTcs maToreHeTUUYeCKH 000-
CHOBAHHOM U BKJIIOUEHA B aKTyaJIbHble KJIWHHIYE-
ckue pekoMmeHaanuu [60]. OHako BOBHUKHOBEHUE
runepriaukemuu npu HKU COVID-19 Henb3s 00b-
SICHUTBH JIUIIb IPHUEMOM IJTIOKOKOPTHUKOCTEPOU/IOB.
B suTeparype mMUPOKO OOCY:KAAeTCs MOBPEKIAI0-
miee aericrerue SARS-CoV-2 Ha [-KJI€TKH IIOIKeIy-
JIOYHOW KeJie3bl. IIIupoko o6cykaaercss He TOJIBKO
MPsIMOE ITUTOTOKCUYECKOE JielicTBrue Bupyca SARS-
CoV-2, HO U KOCBEHHOE MOBPEXKIEHUE [-KJIETOK
OCTPOBKOB JlaHTepranca B cjiydyae yMeHbIIEHUS
skcnpeccun ACE2 Ha ux nosepxHoctu npu HKIN
COVID-19. IIporektuBHoe jedictBue ACE2 006y-
CJIOBJIEHO TIOBBIIIIEHHEM aKTUBHOCTU Ang-(1-7) u
yMmenbllieHueM aktuBHOocTH Ang II. Ilocnemuuit
obecrieunBaeT amonTo3 P-KJIETOK MOKETYA0UHON
JKeJie3bl, CHIKeHue ux auddepeHIupoBKH, BbIpa-
60TKy CcBOOOAHBIX panukaaoB. Ha ocHoBaHUHU
BBIIIEN3IOKEHHOTO MOXKHO YTBEpPKJIaTh, UTO
yMeHbIlleHue akTuBHOCTU ACE2 aBseTcs npuyuu-
HOU CHWXeHUSA (YHKIIUOHAJIBHON aKTUBHOCTU
B-KJIETOK MO/KEJTy/JOUHON KeJIe3bl U MPUBOJUT K
HEJI0CTaTOYHOCTH HWHCYJWHA [13, 61, 62]. Kpome
TOTO, MIOBPEK/IeHNE [3-KJIETOK OCTPOBKOB MOKETY-
JIOYHOM 2KeJie3bl MOXKeT OBITh 00YCJIOBJIEHO Pa3BU-
THeM TeHepaJIN30BAaHHOTO BOCIAJIEHHUA C aKTHUBA-
IMed CUCTEMBI BPOXKJIEHHOTO HMMYHHUTETA IIPU
HKH COVID-19. AXTuUBaIysA CHUHTE3a IIUTOKHHOB

of innate immunity, is involved in damage to the
pancreas [13]. In this case, in EH cells in the uterine
mucosa may use availability of the overabundant
glucose to supply anabolic pathways and disease
progression. However, the relationship between
hyperglycemia and EH in post-COVID syndrome
remains unexplored.

CONCLUSION

Based on the review, we can conclude that the
data on damage to the uterine mucosa by the SARS-
CoV-2 virus are insufficient, as well as data on the
impact of the novel coronavirus infection COVID-19
and post-COVID syndrome on the female reproduc-
tive function, in particular on the EH development
which determines the relevance of research on this
issue, especially in the context of the modern demo-
graphic situation.
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(«IATOKUHOBBIN ITOPM») MPUBOIAUT K MacCOBOMY
aroITO3y KJIETOK OPTaHWU3Ma, BKJIIOUAs [(-KJIETKH
MIO/KETyNOYHON 2kese3bl. IlomMmuMo amomTo3a B
MIOBPEXK/IEHUHU II0JKETYIOUHOM KeJIe3bl HPUHU-
MaeT yJacTHe MUPOITO3 — TUI KJIIETOUHOH rubesu,
CBA3AHHBIHN C aKTUBAIMEH BPOXKAEHHOU UMMYHHOHN
cucrembl [13]. B aTom ciayuae ipu I'D xieTku cim-
3UCTON O0OJIOUKM MaTKU MOTYT HCIOJIb30BaTh
130BITOYHYIO IOCTYITHOCTD IJTIOKO3BI JJI1 HOAITUTKH
aHa0OJIMYECKUX IyTEW U MPOrPECCHPOBAHUSA 3a00-
sneBanus. OTHAKO B3aUMOCBS3b TUIEPTJINKEMUN U
'S B yc10BUSAX TOCTKOBU/THOTO CHHPOMA OCTAETCS
HEU3yJYEHHOM.

3AK/IOYEHUE

Ha ocHoBaHMM TpOBEEHHOTO 0030pa MOKHO
c/leslaTh 3aKJIIOUEeHHE O TOM, 4YTO CBEJEHHS IIO
MOBPEXKAEHUIO CAU3UCTON OOOJIOUKH MATKU BUPY-
coMm SARS-CoV-2 HegocTaTOUHEBI, TAK K€ KaK U CBe-
nenus o Baussauu HKM COVID-19 1 TIOCTKOBUTHOTO
CHHPOMAa Ha PENpPOAYKTUBHYI0 (YHKIINIO >KEeH-
IWHBI, B YaCTHOCTH, HA pa3BuTue I'D, 4T0 00yCI0B-
JINBAET aKTyaJIbHOCTh HCCJIEIOBAHUM II0 JIAHHOU
mpobsieMe, OCOOEHHO B VCJIOBHUAX COBPEMEHHOM
JieMorpauuecKou CUTyaIuu.

KoH@IUKT HHTEPECOB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUU KOH(JIMKTA UHTEPECOB.
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