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BcecBiTHS opraHisauis OXOpOHM 340pPOB’S KOpPOHaBipyCHY Vulon Myteyk

xBopoby (COVID-19, SARS-CoV-2) oronocuna naHAeMiE. https://orcid.org/0000-0003-3127-2028
IcHye HebaraTo gaHuMX WOoAO0 HEraTMBHOMO BMAMBY iHQIKYBaHHS
COVID-19 Ha penpoayKTUBHE 340pOB’A XIHOK i YO0MOBIKIB. Koudnikt iHTepecis: y astopa Hemae

Bigomo, WO nonepegHi crnanaxm KOpoHaBipycy, sKi 6ynu B MOAHOTO KOHMNIKTY iHTepecis.
MUHYNINX pOKax, OXOM/I0BaM BaXXKMIN roCTpuiA pecrnipaTtopHui GinancyBanHs. MATOTOBKA LbOTo OrASAY
cuHapoM — severe acute respiratory syndrome (SARS) B 2002- He noTpe6yBsana (biHaHCyBaHHs.

2003 pokax, Ta pecnipaTOpHUI cMHAPOM Ha bnusbkomy Cxogi

- Middle East respiratory syndrome (MERS), npo skuii Bnepuwe nosigomMunmn y 2012 poui. 3ragaHi
CMHOPOMW MOXYTb MO-Pi3HOMY BMJIMBATM Ha CeKCyasibHE Ta pernpoayKTUBHE 340POB’S YOsIOBIKIB
i XIHOK Ha iHAMBIiAyanNbHOMY, CUCTEMHOMY Ta CYyCniflbHOMY piBHAX. [MOKW HEMAaEe fAaHMX Mpo Te,
WO BariTHi XiHKKM cnpunHaTnueiwi go COVID-19, Hix 3aranbHa nonynsauia. OgHak BigoMo, WO
BariTHICTb BCe-TakMm € YNHHMKOM PU3MKY Bax4yoro nepebiry 3axBoptoBaHb i CMepTi Npu cnanaxax
rpuyny. BuByatoum natepHu ekcnpecii ACE2 y seykax Jopocnoi NIAUHW Ha piBHI TPaHCKPUNTOM
OAHI€El KNiTUHKM Ta Ha ocHoBi Gene Set Enrichment Analysis (GSEA), 6yno goBeaeHo, Wo Kateropii
reHeTnyHoi oHTonorii (Gene Ontology categories), siki noB’A3aHi 3 pO3MHOXEHHSAM | Nepegayveto
BipyciB, B ACE2-M03UTMBHMX CMepMaTOroHiAX € HasBHI Yy 3Ha4Hil Mipi, Toai SK piBHI CNoOnyk,
NoB’si3aHi 3 reHepyBaHHSAM raMeT y YOJIOBIiKiB, MPUrHideHi. Taki AaHi cBig4aTb NpPoO Te, WO TKaHUHMU
SIEYOK MOXYTb 6yTW MiweHH ana COVID-19. Y uboMy CTUC/IOMY OrnsiAai NpeactaBneHuid ornsag
HayKOBOi NniTepaTypu, B SIKil1 BUCBITNEHI MMTAHHSA MOSIBU YCKNaAHEHb NOB’'A3@aHUX 3 NEepeHeCceHUM
SARS-CoV-2 y KOHTEKCTi hepTuUabHOro noteHuiany obox cratei, BNAMBY Ha nepebir BariTHOCTI,
a TaKoX BigaaneHi pesynbTaTi iHiKyBaHHA. KpiM TOro, po3kpmMTO KOHTPOBEPCUBHI acneKTu LibOoro
NUTaHHA B CBITNI MonekynsapHoi 6ionorii.

Knro4yosi cnosa: COVID-19, SARS-CoV-2, naHaeMis, penpoaykLuisi, TeCTOCTEpPOH, Henniaas,
BariTHICTb, YCKNaAHEHHS.
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2019-nCoV pandemic:
impact on reproductive health

Yulian Mytsyk
Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

The World Health Organization has declared a pandemic of
coronavirus disease (COVID-19, SARS-CoV-2). There is limited
evidence regarding the negative impact of COVID-19 infection
on the reproductive health of women and men. Previous
coronavirus outbreaks in recent years are known to include
severe acute respiratory syndrome (SARS) in 2002-03 and
Middle East respiratory syndrome (MERS), first reported in 2012.
These syndromes may have different effects on the sexual and
reproductive health of both men and women at the individual,
systemic and social levels. There are no reports that pregnant
women are more susceptible to COVID-19 than the general
population. However, it is known that pregnancy is still a risk

factor for severe illness and death in influenza outbreaks. When
studying the patterns of ACE2 expression in the testes of an adult at the level of a single cell transcript,
and based on Gene Set Enrichment Analysis (GSEA), it was shown that the categories of genetic
ontology (Gene Ontology categories) associated with the reproduction and transmission of virus in
ACE2 -positive spermatogonia are present to a large extent, while the levels of compounds related to
the generation of gametes in men are suppressed. Such evidence suggests that testicular tissue may
be a target for COVID-19. This concise review provides an overview of the scientific literature that
discusses the occurrence of complications associated with SARS-CoV-2 transference in the context of
the fertile potential of both sexes, the impact on pregnancy, and long-term outcomes of infectioning.
In addition, the controversial aspects of this issue are highlighted in the light of molecular biology.

Keywords: COVID-19, SARS-CoV-2, pandemic, reproduction, testosterone, infertility, pregnancy,
complications.
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OanHagusToro 6epesHsa 2020 poky BcecBiTHS
opraHisauis oxopoHu 3aopos’s (BOO3) kopo-
HaBipycHy xBopoby (COVID-19, SARS-CoV-2)
oronocuna naHgemieto [1]. Ha yac HanucaHHs
uboro matepiany (17 kBiTHs 2020 poky) y CBiTi
KinbKicTb iHdikoBaHux COVID-19 crtaHoBwuna
noHaa 2 MJH 0cCib, a KinbKiCcTb cMepTen — no-
Haa 140 Tucsd. B YkpaiHi Ha uen camuii yac
BMABNEHO 4662 BMNAAKN LbOr0 3aXBOPHOBAH-
H4, cepel HUX 125 neTtanbHuUX.

2002-2003 pokax, i pecrnipaToOpHUA CUHAPOM
Ha bausbkoMy Cxoai — Middle East respiratory
syndrome (MERS), npo skuihi Bneplwe nos.i-
pomMunum y 2012 podui. 3ragaHi cmHApOMKU MO-
XKYTb MO-Pi3HOMY BMAMBATU Ha CeKCyasibHe Ta
penpoayKTUBHE 340pPOB’S YOMOBIKIB i XIHOK Ha
iHAMBIAYaNbHOMY, CUCTEMHOMY Ta CYCrMi/IbHO-
My piBHAX. [edaKi 3 TakuxX HacnigKiB po3rnisHe-
MO HUMXYe.

[ocsia cnocrepexeHHs 3a BariTHUMU XBOpU-
MU iHdikoBaHuMn COVID-19 ob6mexeHun, a
KiNIbKICTb XBOPUX BKJIIOUEHUX Y AOCNIAXEHHS —
He3HayHa. B ogHoMy nosigomsieHOMY BuNaa-
Ky, BariTHiM XiHUi Ha 30 TUXHIi BariTHOCTI 6yna

Bigomo, WO nonepefHi crnanaxm KopoHasipy-
cy, SKi 6ynm B MMHYINX poKax, BPaxoBYyHUM
BaXXKMN TrOCTPUA pecnipaTopHU CUHAPOM —
severe acute respiratory syndrome (SARS) B
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notpibHa WTy4yHa BeHTUNAUia nereHb (LLUBJT)
i KecapiB po3TuH [2]. IcHytoTb onyb6nikoBaHi
AaHi, wo MERS Ta SARS MatoTb HecnpusaTau-
BUM BMNSIMB Ha nepebir BaritTHOCTI, BpaxoByto-
UM Taki sSBMLWA: BUKUAEHb, HELOHOLUEHICTb,
obMeXxeHHs poCTy nnoda Ta CMepTb MaTepi
[3]. 3a HasiBHOCTI Ba)KOro rocTporo pecrii-
paTopHOro cuHapomy (cepis 3 12 BariTHux),
netanbHiCTb cTaHoBuna 25%. IHWi ycknaa-
HEHHS OXOMJoBaNM roCcTpuii pecnipaTopHuii
AUCTpec-CMHAPOM, CUHAPOM AMCEMIHOBAHOIO
BHYTPILWHbOCYAMHHOIO 3ropTaHHS, HUPKOBY
HeAOCTaTHICTb, BTOPUHHY 6aKkTepianbHy nHe-
BMOHit0O Ta cencuc. KpiMm TOro, y BariTHuX,
HeobxigHicTb y LUBJT 6yna BTpMui 4acTiwoto
MOPIBHAHO 3 He BariTHMMKM XiHkamn. Cepen
7 BMNAAKIB iHMiIKyBaHHS BMNpPOAOBX MEpPLUOro
TpUMecCTpy 4 3aKiHYMINCA MMMOBINbHUM abop-
TOM. HeaoHoLweHICTb crnocTepiranacb y 4 3 5
XiHOK 3 SARS nicng 24 TuxHiB BariTHocTi. Ta-
KOX MOBIAOMNSANOCH MPO ypaXxeHHs njaoga Ta
rnepegyacHi nNonorn, y pasi AKWo 3apa)keHHs
Binbynocs B TpeTboMy TpumecTpi [4]. IcHye
AYMKa Npo iCHYBaHHS PU3NKY BHYTPILUHbOYT-
po6HOI nepepadvi Bipycy Big Matepi 4O ANTUHMU
no nosoris [5]. BogHo4dac, Ha AyMKy 6inbLio-
CTi eKkcnepTiB, 3HA4YHO O6iNbWWA PU3NK iHDI-
KyBaHHS BiJ MaTepi € caMe y HOBOHapoaxXe-
HMX [6]. MoKM WO HeMa€e AaHmx npo Te, Wo
BariTHI XiHKK crnpuiHaTauBeiwi go COVID-19,
Hi>K 3aranbHa nonynsauisa. OgHak BiAOMO, WO
BariTHICTb BCE€-TaKNW € YUNHHUKOM PU3UKY Bax-
yoro nepebiry 3axBoptoBaHb Ta CMepTi MNpu
cnanaxax rpuny [7]. 3ayBa>XnMo, L0 CbOroAHi
He iCHY€E pgocnigXeHb, B Skux 6m 6yB npoae-
MOHCTpPOBaHMIM BNAMB iHdiKyBaHHA COVID-19
Ha pepTUAbHMIN NoTeHUuian XiHK1. HacTaHoBM
woao eeaeHHs xBopux i3 COVID-19 nig yac
BariTHOCTi KOponiBCbKOro Koneaky akyluepis i
riHeKkosioriB AOCTYMHi 3@ nocunaHHaMm: https://
WWW.rcog.org.uk/coronavirus-pregnancy.

Ha npoTtmBary ubomy, B onybnikoBaHin 30 6e-
pe3Hsa npadui Ling et al, Bnepwe 6yno Bmncnos-
NleHO AyMKy, wWwo iHdikyBaHHS SARS-CoV-2
Ma€ BMJIMB Ha GYHKLUIiO roHaa y 4YONOBIKiIB.
MigrpyHTSM Ang Uboro ctanu Aadi, sKi oTpu-
Manu Ha nigcrasi NpoBeAeHoro 0AHO-LUEeHTPO-
BOr0 AOCNig)KeHHs, ske oxonawoBano 81 iH-
¢ikoBaHOro 4onoBika pernpoayKTUBHOIO BiKYy
(pekoHBanecueHTn), Ta 100 nigibpaHnx 3a Bi-
KOM 300pPOBUX MYX4YUH, SKMM Byfi0 BU3SHAUYEHO
CMPOBAaTKOBI PIiBHI JIOTEIHI3YOHOro ropMoHa
(1), donikynoctumyntotodoro ropmoHa (®CI)
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Ta TECTOCTEPOHY. Y NiaCYMKYy BuUABMAK, Wwo JII
OyB 3HAYHO NiABULLEHWI, TOAI K BiAHOLWEHHS
TecTtocTtepoHy ao JII Ta BigHoweHHa OCI go J1I
6ynn pi3ko 3HMXeHi y Yyonosikie i3 COVID-19,
MOPIBHSAHO 3i 340POBMM KOHTposieM. KpiM Toro,
3a AaHUMK MynbTuBapiabenbHOro perpecinHo-
ro aHanisy, piBeHb c-peakTuBHOro 6inka (CRP)
OyB CYTTEBO MOB'AA3aHWMI i3 CMNiBBIAHOLLIEHHSM
TecTocTepoHy Ao JII' y cuposaTui KpoBi y na-
uienTie i3 COVID-19. Taki gaHi aBTopn nos’s-
3YKOTb i3 rinoTe30t0, WO YpaXKeHHS BipycoMm
SARS-CoV-2 cnepMaToroHin, KknituH Jlengira
Ta CepToni BinbyBaeTbCca BHACNiAOK HAssBHOCTI
B HMX 3HAYHO eKCrnpecoBaHOro angiotensin-
converting enzyme 2 (ACE2) - peuentopa,
SAKWIA 3afiHUI Yy MexaHi3Mi noTpanasiHHS Lbo-
ro iHgekuiHoro areHTa 4o KnituHu [8]. Mpo-
Te us npaus BuKAMKana 6ypxanBy KpUTUKY 3
60Ky HayKOBWX Kin y 3B'A3KYy i3 YUMC/IEHHUMU
HEeAOCKOHANoCTSMNU B AM3akHi AOCNIAXKEHHS
Ta cnabkow aokasosoto 6a3oto.

Y KOHTeKCTi pe3ynbTaTiB BULLE HaBeaeHOoi npa-
Ui BApTO 3ayBaXuTu, WO 3a AaHUMWN HeLwlonaB-
HbOro gocnigxxeHHs Wang et al, npn BMBYEHHI
natepHie ekcnpecii ACE2 y deykax [opocnoi
JIOOVHN Ha PiBHI TPAHCKPUNTOM OAHIEl KNiTU-
HM, Ta Ha ocHoBi Gene Set Enrichment Analysis
(GSEA) 6yno poBeaeHo, WO KaTeropii reHe-
TnyHoi oHTosorii (Gene Ontology categories),
SIKi MOB’sI3aHi 3 PO3MHOXEHHSIM i Mepepayeto
BipyciB, B ACE2-M0O3MTUBHUX CNepMaToroHi-
ax, KnitmHax Ceptoni Ta Jlengira HasiBHI y
3HAYHIN Mipi, TOAI sSIK eKcnpecia reHis, Nos’s-
3aHUX 3 YOJIOBIYOK penpoayKLUIE, 3HA4YHO
npurHiyeHa, a came: reHiB NoOB'A3aHMX i3 re-
HepyBaHHaM rameT (ADCY10, METTL3, RNFS,
CDC42, SYCP1, DAZL, ETV5, YTHDC2, TEX14,
RECS8, TAF7L, YBX2, NANOS3, DDX4, SYCE3),
3 reHepaduieto cnepmatng (SPAG16, CFAP157,
OCA2, RFX2, PYGO1, TTC26), 3 depTunisaui-
eto (NECTIN2, PLB1, CCT7, NPM2, IZUMO1,
SPAG8, CD9), 3 MoTwnbHicTio cnepmu (e.g.,
SORD, ANXA5, SLC22A16, CFAP44, SLIRP), 3
KanauuTauieo cnepmaTto3oigis (e.g., PEBP1,
CATSPERD, SLC26A6, CATSPER3), 3 po3nis-
HaBaHHSIM CrnepMaTo30ia-sNLEeKNITUHA, aKpo-
COMHOI peakLi€l, KOHAEHCALUIE XpOMaTUHY
B CNepMaTo30iai Ta Mero30M y 4YosoBikiB. Taki
AaHi cBigyaTb Npo Te, WO TKaHWUHU SEYOK MO-
XyTb 6yTn MiweHHto ana COVID-19 [9]. Takoi
X AyMKu goTpumytoTbcs Chen et al, ski y cBoe-
MY FPYHTOBHOMY [AOCNIAXEHHi, npoBeseHOMY
Ha miacTtaBi aHani3y B ATnaci 6a3n gaHux 6inka
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noanHn (Human Protein Atlas database) Bu-
asunmn, wo MPHK ACE2 BUSBNSIETLCSA MOIOBHO B
SIEUKAX, TOHKOMY KWULIEYHWKY, TOBCTIA KULILI,
ABaHaAuUSaTUNANIA KAWL, HMPKaX i >OBYHO-
My Mixypi. LikaBo, Wwo piBeHb ekcnpecii MPHK
ACE2 B nereHsax noguMHu 6yB NOpiBHAHO MiHi-
ManbHMM [10]. Takox paHiwe 6yno nosiaom-
JIEHO NMPO CUNbHUN HEraTUBHUI KOpPEensuinHuii
3B'30K MiXX HMU3bKWUM piBHEM TECTOCTEPOHY Y
yonoBgikiB i niaBnweHnm pisHem CRP (R - 0,75;
p<0,000002 Spearman's correlation) [11]. Ha
NnpoTuBary BWUCBIT/IEHMM BMLLE AAHMM, HeLLO-
JaBHO Song i koneru, 3a pesynbTatamMu MJ1P-
Ta iMyHO(EpMeHTHOro aHanisis, oTpuManu
aokasu npo BigcyTHicTb COVID-19 B 3pa3skax
CNepMm Ta TKAHWH SEYOK iH(PIKOBaHUX 4ono-
BikiB (Nn=13) Ha pi3HMX eTanax nepebiry 3a-
XBOPKOBaHH4, WO cBig4ynno npo Tte, wo SARS-
CoV-2 HanpsMy He ypa)Xye TKaHWHW roHaj
HaBiTb y roctpy ¢asy xsopobu [12]. BpaxoBy-
OUN HEBENMKY KiNnbKiCTb AOCMIAXEHb, BCe e
3aHaATO paHO CTBEpAXYBaTW MPO HeraTUBHUMN

Review

BN/MB iHpikyBaHHa COVID-19 Ha penpoayk-
TUBHY (DYHKLIO YONOBIKiB.

Y niacyMKy MOXHa CTBEpPAXYBaTH, LLO NaHAeMIs
SARS-CoV-2 Hece 3Ha4Hy 3arpo3y penpoayk-
TUBHOMY 30pPOB’0 BariTHMX XiHOK, WO NOB'S-
3aHO 3 CEPMO3HUMU YCKTaAHEHHSMU BHACNiA0K
iHikyBaHHSA. BoaHouac Bnme COVID-19 Ha
depTuUnbHUIA NOTEHLUian 4YO0N0BiKiB AOCTEMEH-
HO He goBeaeHuin. HeobxiaHi noganbLi Aocni-
O)KEHHS ANs rnmblioro po3yMiHHSA MexaHi3MiB
BMNIMBY Ha penpoayKTUBHe 340poB'S 060X
CTaTen, Ta BigganeHuMx HacniakiB nepeHece-
HOro 3axBoptoBaHHSA. HacTtaHoBM WOAO Be-
AEeHHs XBopux Brpoaosx enigemii COVID-19,
AMepunKaHCbKOI acouiauii penpoayKTUBHOI
MeAULUMHN AOCTYMHi 3@ nocunaHHam: https://
www.asrm.org/news-and-publications/
covid-19/statements/patient-management-
and-clinical-recommendations-during-the-
coronavirus-covid-19-pandemic/.
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