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Koponasipycua xeopoba 2019 (COVID-19), saka enepue
oyna idenmugpixosara nanpukinui 2019 poky é micmi Yxatw,
nposinuin Xybeu (Kumaii), 3aruwaemocs axmyansHow
npobaemMor cucmemu 0XOpoHU 300po8’s deadusmv nep-
Wo2o cmoaimms 3i 3HAYHOK 3AX8OPIOBAHICMI0 MA CMepm -
HICMIO, He36aNCar4u HA BNPOBAONCEHHS BAKUUHANbHOT
kamnanii. Ocobause 3aUiKaeAeHHS BUKAUKAIOMb pe3yab-
mamu  00CAi0diceHb Npo poAb 2eHeMUMHUX UUHHUKIG )
nepebicy COVID-19. Taki daui ceiouams npo UmogipHe
icHyeaHHs chadkoeoi cxuabHocmi [HOUGIOIE 00 8aNCK020
ma ycKaaoHeH020 nepebicy KopoHagipycHoi xeopobu. Pe-
3yabmamu HU3KU 00caiodcers cgiduams Npo 3aay4eHicmo
noaimop@uux eéapianmie 1/D eena ACEI 6 ocobausocmsx
nepebiey kopouagipycroi xeopoou eipycy SARS-ColV-2.
Mema nawoi pobomu noaseanra y 0ocaioxncenHi 0cobausoc-
mell po3nodiny eenomunie 3a noaimopgizmom rs4646994
eena ACEI ma ouyinku acoyiayii danoeo noaimopgizmy 3
eadckicmio nepebicy KOPOHAGIPYCHOI X60pobu, pU3UKOM
PO36BUMKY NAMOAOIYHUX 3MIH 8 AeeeHAX Ni0 uac Ko-
POHagipycHoi xeopobu y Koeopmi dimeil, sKi nepenecau
COVID-19. 3 yieto memoro 6 obcmesncysaniu epyni 3 244
dimeil, Kompi nepeHeciu 1a60PAMOPHO NIOMEEPONCEHU
COVID-19, 6ya0 npogedero eeHomunyganus 3a NOAIMOp-
Gismom rs4646994 cena ACEI 3 eukopucmanHsm aua-
Ai3y Kpusux naasnenHs npooykmie IIJIP, demekuyia akux
8idbysacmbcsi 3a paxyHoK ¢haroopucyeHmuii inmepkaito-
ouoeo oapenuka EvaGreen. 3a pesyrbmamamu 0ocaio-
JCeHHs 0YN0 6CMAHOBAEHO ACOUIAUII0 MIdC 20MO- ma ee-
mepo3ueomuumy Hociticmeom aneas I 3 maxcuum nepe-
bieoM 3ax60pHOBAHHA, 30KpeMd, 3 YPAJCEHHIM /1e2€eHb.
Ompumani oani moxcymov cayeyeamu niOrpyHmsam 045
suxopucmanusa noaimopizmy l/D eena ACEI ¢ axocmi
2eHeMU1H020 Mapkepa npocHo3y nepebdicy 3ax60pHEaHHS
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Ha COVID-19 ma cmamu eéaxcaueor ingopmayicto 0ns
PO3poOKU nepcorigixosanoi mepanii' y dimel.

Karouosi caosa: oimu, COVID- 19, ypasxcenns neeenie, ee-
HemuyHutl mapkep, noaimopghizm 1/D eena ACEI.

Bceryn. KoponasipychHa xBopo6a 2019 (COVID-19),
30yTHUKOM SIKO1 € HOBUI ogHojaHIoropuiit PHK-
B-KOpoHaBipyc, SIKW Mi3Hillle OyB Ha3BaHWIA Bax-
KMM TOCTPUM PECHipaTOPHUM CUHIPOMOM KOPO-
HaBipyc 2 (SARS-CoV-2), Bnepuie Oyna igeHTH-
¢ikoBaHa HanpukiHii 2019 poky B MicTi YxaHb,
npoBiHuisg Xyoei (Kwurait) (Huang et al, 2020).
3axBOpIOBaHHS IUBUAKO IIMPUIOCS CBiTOM i B
oepesni 2020 poxy BOO3 oronocuna COVID-19
nannemiecro (WHO, 2020). He3Baxkarouu Ha BIpoO-
BaJpKEHHSI BaKLMHAJAbHOI KaMIlaHii, Ha CbOIOJ-
HimHiA geHp COVID-19 3anuiaerbcsl akTyallb-
HOI0 MpoOJEMOI0 CHUCTEMU OXOPOHU 3A0pPOB’S
JIBAALSITh IEPIIOrO CTOJITTS 31 3HAYHOIO 3aXBO-
proBaHicTio Ta cMepTHicTio (Chan et al, 2020).
Cranom Ha 8 BepecHs 2024 poky BOO3 moBino-
MwIa 1po npubiausHo 776 205 140 migTBepmke-
Hux Bunaakis COVID-19 i 7 064 380 netanbHUX
BUMaaKiB y BcboMy cBiTi (WHO, 2024).
COVID-19 neMoHCTpY€ IUPOKUIA CIIEKTP KIIi-
HIYHUX MPOsSIBiB Ta BapiabenbHUIl nepedir Big 6e3-
CUMITOMHOTIO A0 TSIKKOTIO, 110 CYIIPOBOMIXKYETHCS
pecripaTopHoo aucdyHKIli€o (rocTpuil pecmipa-
topuuii auctpec-cuHapoM (I'PAC)), nuxanbHoO
HEJOCTATHICTIO, TPOMOOTMYHUMHU YCKIATHEHHSI-
MU Ta mnojiopraHHoiro HegocrtatHicTio (Huang et
al, 2020). OmHak Hapa3i MOJEKYJISIPHI MeXaHi3MU
MaToreHe3y CXUJbHOCTI IO TSXKKOro mnepediry 3
ypaXkKeHHSIM JIETeHb I1II¢ JOCTEMEHHO He BUBYCHI.
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B cBowo yepry aocCHiIKeHHS IOIEepeaHiX POKiB
CBiYaTh, IO CITAIKOBAa KOMITOHEHTa MOXE OO0y-
MOBJIIOBAaTU iHAUBIAYyaJIbHi OCOOJMBOCTI Mepediry
3aXBOPIOBAHHS, PE3UCTEHTHICTh Ta CXWJIBHICTh IO
ypaxkeHHs BipycHuMM areHTtamu (Webb et al, 2020;
Al-Eitan et al, 2023). Takum 4HOM, BUBYEHHSI (haK-
TOpPIB CIIaJKOBOI CXWJIBHOCTI A0 iH(biKyBaHHS Bi-
pycom SARS-CoV-2, 103BOJUTb BU3HAYUTU MO-
JIEKYJISIpHI MEXaHi3MU PO3BUTKY OCOOJMBOCTEMN
nepebiry 3aXxBOproBaHHS Ta BU3HAYUTHU iHPOpMa-
TUBHI TeHETHMYHi MapKepu I MPOTHO3Y, MOHi-
TOPUHTY, JiKyBaHHS Ta npodimaktukun COVID-19,
a TaKOX JAacCThb MOMXJIMBICTBH KpalllOTO PO3YMiHHS
PiBHSI CMEPTHOCTI Ta 3axBopioBaHoCTi (Al-Eitan et
al, 2023).

B OGararouuciieHHMX AOCHIIKEHHSIX MOIepe-
HiX POKiB JOBEIEHO, 10 OCOOJMBOCTI (PYHKIIiO-
HyBaHHS PEHiH-aHTiOTEeH3UH-ATIBIOCTEPOHOBOI CUC-
temu (RAAS) BigirpaloTb mpoBimHy pojib y maTo-
reae3si COVID-19 (Luoyi et al, 2023; Zobel et
al, 2024). Bipyc SARS-CoV-2 notparuisie y Kii-
TUHU JIIOJWHU 1IJISIXOM B3aEMO/Iii Ta 3B’SI3yBaHHS
crnaiikoBoro (S) 0Oinky 3 JOKaJli3oBaHUMM Ha
MOBEPXHi KIIITUHHOI MeMOpaH! MOJIEKyJIaMM Oi-
ka ACE2 (MeTajionenTUaa3HUM aHTiOTEH3MHIIepe-
TBOpIoroYMM ¢epmeHToM 2 (ACE2)), skuit ciy-
TYE OCHOBHMM pelienTopoM s Bipycy SARS-
CoV-2 (Hoffmann et al, 2020). B cBoto uepry, ACE2
E€KCIIPECYETHCSI Y Pi3HMX OpraHax, BKJIIOUYAIOUU
JIET€Hi, a caMeé B aJIbBEOJSIDHUX KIIITUHAX TUITY
II, KUMIIKIBHUK — EHTEepOLMTaX TOHKOI KUILKHU,
ceple — KITMHAX MioKapaa, HUPKM — KJITUHAaX
MPOKCHUMAaJIbHNX HUPKOBUX KaHAJBIIB Ta Yy KIIi-
THHaX MO3Ky (Zou et al, 2020; Zobel et al, 2024).
Taxkum yunHom, Bipyc SARS-CoV-2, 3B’a3y10unch
3 KJIITUHAMM XasgiHa npu iH(piKyBaHHi, MoxXe
CIIPUYMHIOBATU PO3BUTOK OU(PY3HOTIO aJIbBEOJISIP-
HOro MOIIKOJKEHHS, JereHeBOl KOHCOJIiallii,
racTPOEHTEPUTY, CUCTEMHOTO BAaCKYJITy, IMOJiOp-
TaHHOI HEIOCTaTHOCTI.

Y monepenHix AOCTIIKEHHSIX, OyJ10 BCTaHOB-
JneHo, o akTuBHicT ACE2 nepebyBae mig 0e3-
nocepenHiM koHTposieM ACE] nuissxom peryito-
BaHHSI KoOHLeHTpauii aHrioreHsuHy II (Angll),
a gk Bimomo ACEI meperBopioe aHrioTeH3uH |
y Ba30aKTUBHMIA aHTioTeH3uH II, cTuMmyIOI04YN
IIpY IIbOMY BA30KOHCTPUKIIIO Ta CIIPHUSIOUM, SIK
3aMaJIbHOMY TaK i TPOMOOTUYHOMY IIPOILIECY, a Ta-
KOX amnomnTo3y aJbBEOSIPHUX €HiTeTiaIbHUX KJTi-
TUH Yepe3 3B’S3yBaHHS 3 pELENTOpaMy aHTio-
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teH3uny tuity 1 (AT1) (Zou et al, 2020; Qi et al,
2020). 3 inmoro 6oky ACE2 3anydyeHuil 1o mpo-
1ecy yTBOpeHHs1 OioakTuBHOTro Angl-7 3 8-amino-
acid Angiotensin-IT (Ang-II), B cBoro uepry, Ang-
II Takox Moxe yrBOproBatucs 3 Ang-1 minm miero
ACE1 (Hamming et al, 2007). OnHOMMEHHUIA TeH,
mwo komye Oimok ACE1 nmokali3yeTbcss Ha Xpo-
mocomi 17 (17q35). ¥V Hekoayouiii MOCTiZOBHOCTI
LILOTO T€HA, a caMe B iHTpoHi 16, Mae Miclie BCTaB-
Ka abo0 BUAAJCHHS IOBTOPIOBAHOrO (hparMeHTa
Alu 3 287 map ocHoB (bp), 110 IPU3BOAUTH OO
yTBOpeHHs1 Tpbox reHorumnis: 1D, DD Ta II (Verma
et al, 2021).

3a pe3yiabTaTaMy JOCTIIKeHb BUCHUX 3 Pi3HUX
KpaiH Oy/J0 BCTaHOBJIEHO, 1110 HAWBUILMI PiBEeHb
ekcrpecii 6inka ACE y mia3mi crocTtepiraerbes
npu reHotutti DD, y mopiBHSIHHI 3 reHOTUTIOM 1D,
SIKUI Y CBOIO YEPI'y 3yMOBITIOE IIPOMIKHUIA piBEHb,
a npu reHorumni Il crocrepiraroTb HaWHMXYMIIA
piBeHb excripecii gaHoro Oinka (Boraey et al,
2024; Thakur et al, 2022). 3a HagBHOCTI anens1t D
reHa ACEI migBuinyetbes piBenb ACEL, ane 3Hu-
Xyetbes piBeHb ACE2, 1110 pu3BoaUTh A0 30iJ1b-
LIIEHHSI aHTIOTeH3MHY-2 Ta IIPOTPeCyBaHHSI Ha-
OpsiKy JiereHb 3a paXyHOK MiABUILEHHSI MiKpo-
cynuHHoi npoHukHocti (Thakur et al, 2022). B
cBoto yepry, ekcrpecias ACE2, gxkuii BHUCTymae
peLeNTOM il 3B’SI3yBaHHSI Ta IMPOHUKHEHHS Bi-
pycy SARS-CoV-2 y KIiTMHU pi3HUX TKaHWUH
YPaxk€HOro iHAMBIAA, PETYJIIOETHCS AKTUBHICTIO
ACE1 (Beyerstedt et al, 2021). YucnaeHnHi mpocmia-
JKEHHSI IMATBEPIXKYIOTh, 10 JEreHi BHUCTYMNAIOTh
OCHOBHOIO JIaHKOIO ypaxkeHHs Bipycom SARS-
CoV-2, a nucbananc RAAS Binirpae Baromy poJib
Yy PO3BUTKY JIer€HEeBOi MaTOJIOril, Mpo Lie CBigYaTh
IaHi OTpMMaHi 3a pe3yabTaTaMU JOCIiIKEHHS
acollialii reHeTUYHOro moyiMmopdizMy iHcepLLisi/
Jesellis B MocaigoBHOCTI iHTpoHy 16 rena ACEl
3 TaKAM IIaTOJIOTIYHMMM CTaHAMU JIETeHb, SIK
CapKoigo3, TiMOKCHUYHA JiereHeBa TilepTeHs3is,
iziomaTnyHuit JlereHeBUiA (hiOPO3 Ta TOCTpuii pec-
nipatopHuii guctpec cuHapom (I'PIC) (Johnston
et al, 2023; Tomita et al, 1997).

Hami npocnimkeHHs1 OyJiu CHpsSIMOBaHi  Ha
BUBYEHHS acolliallii TeHeTUYHOTO TTOJIiMopdi3My
154646994 rena ACFE 1 3 ypaxXeHHSIMU JIET€HIB cepel
niteit 3 Ykpainu xsopux Ha COVID-19.

Marepiamu Ta Metonu. O6cmencysani iHOUGIOU.
B pamkax maHoi poOOoTM IO OOCHIIXKEHHS OyJ0
3ajyyeHo 244 gutuHU, BikoM Big 1 g0 17 poxiB,
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IO TepeHecau J1abopaTOpHO ITATBEPIKCHUM
COVID-19. o obcTexeHHs 3a1yJyaluch Iali€H-
TH 32 YMOBHU OTPUMAaHHS iH(OPMOBAHOI 3rOIM Bil
0aTbKiB UM 1X 3aKOHHUX TPeICTaBHUKIB.

3a KIHIYHMMU TTOKa3HUKAMU TSDKKOCTI IIepe-
0iry KOpOHaBipyCHOI XBOPOOMW 3TiHO KpUTEPiiB
MO3 VYkpainu, obcTexXyBaHa KOropra JiTeil Oyna
po3nofdijeHa Ha TpU Ipynu: rpyna 1 ckiaau gitu
3 JIETKUM IlepebiroM (BK/IIOYAOUM OE3CHMIITOM-
HUit nmepebir), rpyna 2 — Jitu 3 mnepebdirom ce-
peIHbOI BaXKKOCTI Ta rpymna 3 — IiTHM 3 BaXKUM
nepebirom BianmosinHo (MO3 Ykpainu, 2020).

3a OCHOBHiI KpuTepil OLIHKM BaxXKOCTi Oyno
B34TO: piBeHb catypauii (SpO, <93 %), 3aranbHnit
CTaH TaulieHTa (OLiHKA BaXXKKOCTi KJIIHIYHUX TIPO-
SIBIB 3aXBOPIOBAaHHS), JUXOMaHKU Oiibiie 39 rpa-
JIyCiB, HAsIBHICTh: 1IiaHO3Y, aKpOLiaHO3y, 3aIMIl-
Kku (yacrora auxaHHsg >30/xB), aHOCMii, areB3ii,
CIIJIyTaHICTh CBiJOMOCTI.

BpaxoByiouu, 1110 BaXJIMBOIO O3HAKOIO Tiepe-
0iry KopoHaBipyCHOI XBOpOOM € HasIBHICTh ITHEB-
MOHII Ta iHIIWX IHTEPCTULIAIBHUX 3MiH y TKaHU-
Hax JiereHb, 3 IHAWBIAIB 3arajibHOI 0OCTEeXKyBaHii
KOropt OyJI0 10AaTKOBO c()OPMOBAHO ABi IiATpYy-
v (4 ta 5). B yeTBepTy MmiArpymny yBiMLIIA OiTH
y SKMX mepedir KOpoHaBipyCHOI XBOpPOOU CyIpoO-
BOIXKYBAaBCsl YpaxXeHHSM JjiereHb (n = 154), a 1o
II’SITOI MiATPYIIM YBiMIIJIa pellTa MMali€HTiB, TOOTO
cepell SIKUX HE CIIOCTEePIirajocs 03HaKM ypaxkeHHS
JIEeTEHb 3a MaHUMM PEHTICHOJIOTIYHOIO 00CTe-
XeHHs (n = 90).

Tenomunyeanns. Y Bcix 00OCTeXyBaHUX iHAM-
BifiB Oys10 BimiOpaHO 3pa3ku KpOBi Ta MPOBEAECHO
BUIIJICHHS Ta ouMileHHs JeikomutapHoi JHK.
JHK Buainsgau 3a 1onoMororo CTaHIapTHOTO Me-
TOAYy — MUUISXOM TiIpoJi3y Ji3aTiB KIITUH TIpO-
TeiHa3ow K 3 momasbIIMM BHKOPUCTaHHSIM KO-
MepLiiiHux HabopiB gia  BuminenHs JHK
(«(DNA-TECHNOLOGY TS») 3rinHO iHCTpYyKIIii
BUPOOHMKA.

Hna pocnimkenHs I/D iHcepuiitHo-aeneriii-
Horo momiMopdizmy rs4646994 rena ACEI Bu-
KOPHMCTOBYBAJIM TOJIiMepa3Hy JAHIIOTOBY peak-
LIi}0 3 MOJAJbIIMM aHaji30M KPMBMX IUIaBJIECHHS
nponykrtiB [IJIP. JIna mposenenus IIJIP Oymo
poO3po0JIEHO JM3ailH OJIIrOHYKJICOTUIHUX IIpaii-
MepiB: Forward 5 CTG GAG AGC CAC TCC
CAT CCTTTC T 3'; Reverse 5" GAC GTG GCC
ATC ACA TTC GTC AGA T 3' cuntes sakux 06yja0
BukoHaHO ¢ipmoro METABION (HimeuuunHa).
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Taxkox OynM BUKOPUCTAHI HACTYITHI pPEAKTUBU:
roroBa peakuiriHa cymimn gaa  IIJIP «HOT
FIREPol EvaGreen gPCR Mix Plus» ¢ipmu Solis
BioDyne (EcToOHisl), 110 MIiCTUTh iHTEpPKaIIOIO-
ynii O6apBHuk EvaGreen mist mposemenust I1JIP
B peajlbHOMY 4aci, SM po3uuH OeTaiHy QipMu
Sigma-aldrich, momaHuit 3 MeETOIO TIOHWKEHHS
TeMIlepaTypy IUIaBICHHS MPoOayKTy. LIs TpoBe-
nenHs1 I1JIP BukopucroByBamm mnpwian iQ5TM
Multicolor Real-Time PCR Detection System
(«BIO-RAD», CILA).

Awmrrigikauiro crneuudgiuyHoi nocainoBHocTi JTHK
JIOCTiIKYBaHUX JIOKYCiB TIPOBOAMIM B aBTOMAaTU-
30BaHOMY PEXUMi, 110 CKJIAAa€eTbCs 3 3 CTamiid.
IMepiua: mouarkosa geHarypauisg npu 95 °C Brpo-
noBx 12 xB. [Ipyra: moBToproBajibHUM LMKI — 40
pa3iB, SIKMI CKJIagaeThCcs 3 3 eTamiB: JeHaTypa-
uig — 95 °C (1 xB), BimmamoBaHHS NpaiiMepis
65 °C (1 xB), enonrauiga — 72 °C (1 xB). Ha 3
cramii BimOyBaeThcst (hiHanbHa enoHrauia 72 °C
(10 xB), Ta ocTtaHHS 4 cTamis: IiCAg OTPUMAHUX
MIPOIYKTiB BioOYBA€ThCS cepisl 30ibIIIEHHS/3MCH-
LIeHHd Temneparypu Big 55 po 75 °C, me KOXHi
6 ¢ (dikcyerbes curHan uyopecueHiii. CurHanu
dJayopecleHlIil peecTpyBaid HaMpUKIiHLI CcTafdii
enoHranii. OTpuMaHi pe3yJabTaTH OLIHIOBAIUCS i3
BUKOPHUCTAaHHSIM IaKeTy IIPOrpaMHOro 3abe3Iie-
yenHsg BIO-RAD iQ5 Optical System Software
V 2.0 (2006). AHani3 reHOTUIIB MPOBOAMIMA Ha
MiACTaBi MAETEKIii TemIlepaTypyu KpUBMX ILIaB-
nenns. ITik B Mexax Bin 88—89 °C Bu3Ha4yaeThCH
sIK roMo3uroTa 3a iHcepuiero (I), B Toit yac 5K ik
Bin 83—84 °C — romosurora 3a neneuieto (D).

Cmamucmuuna o6pooka danux. CTaTUCTUYHUIA
aHali3 MPOBOAMJIM 3a JIOMOMOTOI0 MAaKETy Ipo-
rpam 3a6e3neyeHHsT «Open Epi». JId oliHky 3Ha-
YyIIOCTi BiIMIHHOCTE!l BUKOPUCTOBYBAaBCS TOY-
Huil kputepiii @imepa, Xi-KBaapar, BiIHOIIECHHS
maHciB (OR) i 95 % nosipumit intepBan (CI).
BinMmiHHOCTI BBaXKaJauCs CTAaTUCTUYHO 3HAYYIIIUMU
npu 3HaueHHi p < 0,05.

PesyibTatn Ta oOroopeHHs. B rpymi miteit
(n = 244), axi nepeneciu COVID-19, 6yso npose-
JIEHO TeHOTUIYBAaHHS 32 MOJIMOP(MHUM JIO-KYCOM
154646994 (I/D) rena ACE1 (Ta6x. 1). BusHaueHHs
TEHOTUIIIB OyJIO TPOBEACHO B Ipymi JiTeilt 3 pi3-
HOIO TSDKKICTIO TTepe0iry 3aXBOprOBaHHS. 3a pe3yib-
TaTaMy T€HOTUITYBaHHSI B KOTOPTi OOCTEXXyBaHUX
niTeil Oynu BUSIBJICHI BCi BapiaHTM T€HOTHUIIIB 3a
nojimopgdizmom I/D rena ACEl: DD — romo-
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I'paciku 3anexkHOCTI TeMnepaTypy TiaBieHHs TipoaykTiB ITJIP Big mocnimoBHOCTI arutikoHa. @ — romo3urota II;

6 — rereposurota DI; ¢ — romo3urora DD

3urora 3a geneuiero; ID — rereposurora; II —
TOMO3UToTa 3a iHCEepIIi€ElO.

3a pesysibTaTaMy aHajli3y KpUBUX IUIABJICHHS B
rpymi MauieHTiB Oy10 BUSIBIEHO TPU TUIU KPUBHX,
mo BignoBimanu reHotunam miga I, DI, DD
BiAMOBIAHO (PUCYHOK).

3a KIiHIYHMMU MOKa3HMKAMU IIPOBOIMIIM I10-
PiBHSUIBHUI aHali3 3a pO3IMOIiJIOM TeHOTUITIB Ta
ajieJliB MK TpynaMu OiTei 3 JierkuM (n = 18)
cepenHbo-BaXKUM (n = 134) Ta BaxXKuUM Tepeoiry
3axBopioBaHHS (n = 92). Pesynbrat po3momii
TEHOTHITIB Ta ajelliB IIMX TPbOX TPyl HAaBEAEHO B
Tab. 2.

Cepen DOCTiIKyBaHUX HiTEH, y OUTBIIOCTI BU-
MaaKiB BUSIBJISIBCSI CepeaHbO-TSXKKUI TIepelir 3a-
xBoptoBaHHs (n = 134). PesyabTaTu aHaisy pos-
MOIiJly TEHOTUINIB 3a KpuTepiem @imrepa Tmo-
Kazajqud, 110 CTaTUCTAYHO 3HAYYIIOi Pi3HUI B
MOILIMPEHOCT] YCiX TeHOTUITIB MiX IpyrnaMu Jer-
KOTO Ta CepeaHBOro Iepediry KOpoHaBipyCHOI XBO-
pobu He BusaBIeHO (p > 0,05). AHanOriuHi pe3ysib-
TaTW COOCTEPIirajvcs i Npyu MOPiBHAJBHOMY aHa-

Tabauys 1. Po3nomin 4acTOT reHOTHIIB Ta aJiejIiB
B 3arajibHiii rpyni naniexHris

Jlokyc ACE, 1/D T'enorunu, n (yacrka Bial)

11 43(0,176)
ID 101(0,414)
DD 100(0,410)
Aneni
d 0,617
i 0,383

JIi3i MOIIMPEHOCTI BCIX BUIIB T€HOTHUIIIB MiX Tpy-
namMy JOiTeid 3 JIeTKMM Ta BaXKWUM Tepebdirom
COVID-19 (p > 0,05). [Ipore B rpymi 3 TSKKUM TIe-
pebirom Bim3Havasiacs TeHIEHLis 10 30iJblIECHHS
YyacTKU iHauBiniB HociiB anens 1 {II+1D}—0,61 y
MOPIBHSHHI 3 YaCTKOIO iHIMBINIB 3 TAKUMU T€HO-
TUTIAMHW 3 TATPYNN JIETKOTO Tepebiry 3axBopio-
BaHHg — 0,44. IloniOHa TeHaeHLis Big3Havyanacs i
cTocoBHO anend I, yactora gkoro y rpymi aiteit 3

Tabauys 2. Po3noain reHotuniB Ta nojiMopduux ajieiis I/D rena ACE1 y niteii 3 pisHuM nepedirom 3aXBoprHOBaHHS

Jloxyc ACE, 1/D Jlerkuii mepe6ir (n=18)

CepenHiit mepe6ir (n=134) Baxxwii mepebir (n=92)

Tenomunu, n (%)

11 2(0,11) 25(0,18) 16(0,17)
1D 6(0,33) 54(0,40) 41(0,44)
DD 10(0,55) 55(0,41) 35(0,38)

Aneni
d 0,278 0,380 0,60
1 0,722 0,610 0,40
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JleTkuM Trepedirom craHoBwmia 0,27, Tomi SIK cepen
niTeit 3 BaxkkuM repedirom — 0,60.

BaxJinBo 3a3HauuTH, 110 OJHIEID 3 OCHOBHMX
XapaKTepUCTUK Tepediry KOpoHaBipyCHOI XBOPO-
Ou, 3a JAHUMU PEHTIEHOJIOTIYHOTO OOCTEXKEHHS,
€ HasSBHICTb ITaTOJOTIYHMX 3MiH B TKaHWHaX JIe-
IreHb, 30KpeMa, HasIBHICTb ITHEBMOHil ab0 iHTep-
CTULiaJIbHUX 3MiH TapeHXiMU JereHb (3MiHM MO
TUIIy «MaTOBE CKJIO»). Buxomsuu 3 LbOro y moc-
JIIKYBaHil KOropTi Mali€eHTiB 0yJIo cpOpMOBAHO
Bl MArpynu, B OAHY 3 SKWX YBIAILIIM OiTU, Y
SIKHX Mepedir KOpOHaBipyCHOI XBOPOOW CYITPOBOJ-
JKyBaBCsl ypaxkeHHsIM JiereHb (n = 154), a B iHIIy
MATpyMy, pelTa Nalli€HTIB Y SKUX HE CIOoCTepira-
Jocs JaHux o3Hak (n = 90).

PesynpTaTn aHaizy TE€HOTMIIIB Ta ajejiB 3a
nojiiMoppHuM JIoKycoMm 154646994 I/D rena
ACEIl B miarpynax Iali€HTiB 3 KOPOHaBipyCHOIO
XBOpPOOOIO sKa CYIPOBOIXYBaJach YypakKeHHSIM
JIETEHIB ab0 Tepedir OyB 0€3 ypakeHHS JIETeHiB
HaBelIeHO B TaoOi. 3.

3a pesdyabTaTaMy aHajlidy OTPMMAHMX TaHUX
HEOOXiTHO BiI3HAYUTU TEHACHILIIO 10 30LIbILIEHHS
yacTku mauieHTiB 3 reHorurioMm II (20 %) cepen
IHAUBIAIB Yy SIKUX Tepedir KOpOHaBipyCHOI XBO-
poOM CyIpOBOIKYBABCS YPaKEHHSIM TKAHMH JIeTe-
HiB, Y MOPIiBHSIHHI 3 aHAJOTIYHUM TMOKAa3HUKOM B
rpyni Nali€HTiB y SKMX HE CHOCTEepirajioch ypa-
xeHHs JereHb — 10 % (wacrora reHorumy II).
Xoua 1i BiAMiHHOCTI HE CSArajiM IOpPOry CTaTUuC-
TUYHOI JOCTOBIpHOCTiI 3a OLIHKAMM IMOKAa3HUKIiB
toyHoro kputepiro @imepa (Fisher exact) p =
= 0,055 (p > 0,095).

Tabauysa 3. Po3nonin renotuniB Ta nojiMopHux ajesiis
I/D rena ACE1 B rpynax namieHTiB

3 KOPOHABIPYCHOI0 XBOPOOOIO 3 ypaXKeHHAM

Ta 0€3 ypaKeHHS JiereHiB

3 ypaxXeHHsIM
JiereHb (n = 154)

be3 ypaxeHHs

Jlokye ACE, 1/D JereHs (n = 90)

Tenomunu, n (%)

11 32(0,20) 9(0,10)
1D 68(0,44) 35(0,38)
ID+I1 100(0,65) 44(0,49)
DD 54(0,35) 46(0,51)
Aneni
D 0,57 0,70
1 0,42 0,29
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B pesynbrari aHanizy yactotu anensd [ y rpymi
MalLi€HTiB 3 ypaxkeHHsIM JiereHb (0,42), Ta B rpymi
0e3 ypaxeHHs1 jereHb (0,29) Oyj10 BCTaHOBJEHO
CTaTUCTUYHO BiporimHe IepeBaxkaHHs ajenasd I B
IpyIi NauieHTiB 3 ypaxkeHHsam nereHis (F, = 0,019,
P=10,014; OR = 0,49; CI =0,28—0,87) (p <0,05).
B cBo10 uepry npu nopiBHSIHHI YaCTKM HOCI1B ajess
i {IT+ID} B aHanizoBaHUX MiArpynax Big3Hayaaach
CTaTUCTUYHO BIpOTifHE TIEPEeBUILEHHS HOCIIB
ajiesist i B TPyIi 3 ypaKeHHSIM TKAHWHM JIET€HiB
(F, _0,067;, P =0,048; OR = 2,06; CI = 1,01 —
4,19) Tabax. 2.

TakumM YMHOM, MOXHa 3pPOOMTU BHCHOBOK,
110 Hocil ayensd | MaloTh MiABUILEHUI PU3UK, HiX
reHotun DD, om0 nepebiry KopoHaBipyCHOI XBO-
pobu 3 ypaxXeHHsIM JieTeHb 3a JaHUMU PEHT-
T€HOJIOTIYHOIO OOCTEXEHHSI.

Crmmpaouuch Ha JaHi, 110 OTPUMAaHi B XOMIi
MOTOYHOTO NOCHiIXEHHsI, OyJIo ToKa3aHo, IO
HocilicTBO anens | Moxe po3rismaTtucs, K Io-
TeHUIMHUI (PaKTOp PHUBUKY TSKKOIO Iepeodiry
KOpOHaBipycHOi xBopoou. IlomepenHi mgociin-
KEHHS TMoKaszaju, 1o Hocii aimens I, 3okpema 3
reHoturiom II, matorb Ha 20—30 % Huxuy
ekcrpecito reHa ACE1l y mopiBHSIHHI 3 HOCiSIMU
reHotutiiB 1D ta DD (Boraey et al, 2024). ¥V Toit
Xe yac, piBeHb Oinka ACE2 migBulleHUi B eITi-
teJii jereHb y romo3urot 11 3a renom ACE1 (Zheng
et al, 2020).

Takxum uyumHoM, Bipyc SARS-CoV-2 3 0inb-
1010 HMOBIipHicTIO 3B’s13yeThes 3 Oiikom ACE2,
MPOHMKAE BCEPEAMHY KIITUHM 1 3HUXYE KHOro
aKTUBHiCTb. BianmoBigHO, miciasl iH(iKyBaHHS Bi-
pycoM SARS-CoV-2, Angll B mma3mi KpoBi He
TpaHchopMmyeThest B Ang (1—7), 110 MpU3BOAUTH
o 30inblieHHsT KoHIeHTpanii Angll i BuBeneH-
Hs1 RAAS 3 pisnoBaru ACE1/ACE2. Ilpu ubomy
BiZIOYBa€ThCS PO3BUTOK KOPOHABIPYCHOI XBOPOOU,
IO CYIPOBOIXYETHCS 30iIBIIEHHSM IMPOHUKHOC-
Ti CYAWH, 3yMOBJIIOIOUM Ba30KOHCTPUKIIIIO, TIOCH-
JIEHHS MOpOAYKILii XEMOKiHiB i LIMTOKiHiB, OKHC-
JIIOBAJIbHUI CTpec, TIOCUJIeHHS (idporeHesy Ta
aromnTo3y, 110 B CBOIO YEPTY 3YMOBJIIOE YpaXKeHHSI
nereHb (Boraey et al, 2024). Kpim toro, SARS-
CoV-2 akTuBy€ pi3Hi IMyHHi KJIITMHM, TaKi SIK
Makpodaru, MOHOLIUTH Ta JIiM(POLUTU, OCOOIUBO
B ajbBeoJiax, OOMeXylouu razoo0oMiH. Lli 3MiHuM
MOSICHIOIOTh IMMPOKUIA CHEKTP CUMMOTOMIB TpPHU
COVID-19 (Boraey et al, 2024). CMepTHICTh Y
nauieHTiB 3 COVID-19 takox moB’si3aHa 3 HasiB-
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HICTIO LIMTOKIiHOBUX LITOPMIiB, 3yMOBJIEHUX BipycC-
HOIO iH(deKUi€n. ¥ LIbOMY BUIIAIKY BigOYBa€ThCS
HaaMipHEe BUPOOJIEHHS 3alajbHUX LUTOKIHIB, 10
MPU3BOAUTH 10 MOIIKOMKEHHS TKAHWH JIETEHb,
PO3BUTKY MOJIOPTraHHOI HEIOCTATHOCTI Ta CMEPTI
(Hu et al, 2021).

PesynapTaT HU3KU OOCHIKIEHb BKAa3ylOTb Ha
Te, Wo ajeab D crpuse TsKKoMy nepebiry 3a-
xBoproBaHHs (Verma et al, 2021). Takox B HaIIux
MOIepeaHiX MOCTiIKEHHSIX Ta AOCTIIKEHHSIX iH-
IIIMX aBTOPiB Oy/J0 BCTAHOBJIEHO HETaTHMBHY KO-
peJsiilo Mixk HociiicTBom reHoturty II Ta ypa-
KeHHs1 Bipycom SARS-CoV-2 (Delanghe et al,
2020). Ilpore B iHIIMX IOCIIIKECHHSIX BCTAHOB-
JIEHO, 110 aJieJib i MOoXe OyTU (PaKTOpOM PU3UKY
BaxKKOro rnepeodiry KopoHaBipycHoi xBopoou (Hu-
bacek et al, 2021). Taki po30ixKHOCTI pe3yabTa-
TiB, MOXYTb OyTU TMOB’sI3aHi, 3 BIIMiHHOCTSIMU Y
TeHETUYHUX XapaKTePUCTUKAX IHAUBIAIB Y Pi3HUX
reopraiuHuX perioHax Ta €THiYHUX Ipynax.

PesyabpTaT oTpuMaHi B HAILMX AOCTIIKEHHSIX
Y3TOMXKYIOThCSI 3 JAaHUMU OTPUMAaHUMM BYCHUMU
3 Yexii (Hubacek et al, 2021). B upomy gociin-
JKeHHIi cepell malieHTiB, ki xBopimu Ha COVID-
19 3 Yexii OyJ0 BCTAHOBJIIEHO CTaTUCTUYHO BipoO-
rigHo Oinblla yacTka iHaAMBiAIB — romo3urot I B
rpyHi Mali€eHTIB 3 TSKKUM Mepedirom Ta 3MiHaMu
B TKaHMHIi JIeT€Hb, 3a JAaHUMU pPeHTreHorpadiu-
Horo Mmerony obcrexeHHs COVID-19 y mopis-
HSIHHI 3 Tpymowo KoHTpojw. CylepeuiuBi pe-
3yJIbTaTU CTOCOBHO PoJii mojiiMmopdizmy I/D reHa
ACE]I MoxyTb OyTH 3yMOBJIEHI HasIBHIiCTIO B TEB-
HUX €THIYHMX Tpynax crneur@iyHux ajieabHUX Ba-
piaHTiB TeHiB, $gKi KoayioTh iHridiTopu ACEIL.
OgHUM 3 TIpUKJIAmiB TaKOTO T€HETUYHOTO YMH-
HuKa Moxe Oytu moJjiMmopdizm T/C rena perer-
Topa OpamukiniHa B2 (Mukae et al, 2000). Takox
MOXHa mnepeadauuTh HasBHICTh iHILIMX TeHETH4-
HUX YMHHMKIB, SIKi MOAYJIIOIOTh €KCIIPECilo reHa
ACEL

BucnoBkn. 3a pesyapraTaMyu T€HOTUITYBaHHS
nosiimopdismy I/D rs464994 rena ACEI meto-
nom TTJIP y peasbHOMY 4aci 3 IE€TEKLI€I KPUBUX
IUIAaBJIEHHS B rpymnax JiTeit 3 pi3HUM mepebdirom
COVID-19, 0yn0 BCTAaHOBJICHO acoLiallilo MixX
HOCIICTBOM T€HOTHUIY 0 CKJIady SKOI'O BXOMUTH
ajieJib i 3 OUIBII TSDKKMM IIepediroM 3axBOpPIO-
BaHHs. TakoX 3a pe3dyJabTaTaMy aHaji3y po3Io-
Iy TeHOTMINB 3a mnoiaimopdizsmom I/D rena
ACEI, nmpoBeieHOro B Ipyrnax JiTei, 110 XBOPiIU
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Ha KOPOHAaBIpYCHY XBOPOOY 3 ypakKeHHSIM JIeT€Hb
Ta OinblI JierKy (opMy (0e3 ypaxkeHHs JereHb)
BCTAaHOBJICHO CTAaTUCTMYHO BIpOTiAHY acolliallito
MiXX HOCIMCTBOM ajieisd i Ta PO3BUTKOM OiJIblI
TSIKKOT'O Iepediry KopoHaBipyCHOI XBOpOOU, YCK-
JIATHEHO1 ypaXXeHHSM JIET€Hb.

TakuM YMHOM, BUKOPHCTaHHSI 3aIIPOIIOHOBAHOL
HaMMU METOIMKM TE€HOTUIYBaHHSI IOJiMOpdi3My
iHcepuisi/neneuist reHa ACEI, 3 BUKOPUCTaHHSIM
aHaJi3y KpUBMX IJIaBIeHHS MpoaykTiB ITJIP, mo-
3BOJIUTh BUKOPUCTATU JaHUi mojimMopdism I/D B
SKOCTiI TEeHETUYHOIO MapKepa IPOrHO3y Iepediry
3axBoptoBaHHsd Ha COVID-19, a Takox Moxe
OyTH I0HATKOBOIO, BaXKJIMBOIO iH(popMAaIli€ro s
po3po0KM MepcoHi(ikoBaHOI Teparlii cepen IiTeit.

Jlompumannsa emuunux cmandapmie. ETnune
CXBaJICHHS NOCHIIKEeHHS OyJI0O OTpUMAaHO Bil KO-
mitety 3 OioeTuku Y «IHCTUTYT meniaTpii, aky-
1IepcTBa i riHekoJjorii imeHi akagemika O.M. Jly-
k’stHoBoi HAMH VYkpainn», mpotokon Ne 3 Bin
20.04.2023 p. 3rigHO 3 OCHOBHMMHU IpaBUJIaAMU
0iOeTMKM MNpU BUKOPUCTAHHiI JIIOAWHU B SIKOCTI
00’€eKTy HOCHiIKEeHHS, HaMU OyJla OTpMMaHa iH-
¢opmoBaHa 3roa Ha MPOBEACHHS 1aHOTO AOCIi/I-
KEHHS BiJl yCix OOCTeXXyBaHUX iHIMBImiB, Ta Oy-
JIO BBeIeHO HOMeHKJatypy 3paskiB JHK, saka
BKJIIOYAJa JIMIIE YMCIOBUMA KO/,

Konghaixm inmepecie. ABTOpU 3asIBJISIIOTH IIPO BilI-
CYTHIiCTh KOHJIIKTY iHTEpeciB.
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First identified in late 2019 in Wuhan City, Hubei
Province, China, coronavirus disease 2019 (COVID-19)
remains a pressing public health challenge of the twenty-
first century with significant morbidity and mortality
despite the implementation of a vaccine campaign.
The particular interest is results of research on the role
of genetic factors in the course of COVID-19. Such
data indicate the probable existence of a hereditary
predisposition of individuals to a severe and complicated
course of the coronavirus disease. The results of a number
of studies indicate the involvement of polymorphic
variants I/D of the ACEI gene in the particular course
of the corona virus disease. The purpose of our work was
to study the peculiarities of the distribution of genotypes
according to the rs4646994 polymorphism of the ACE1
gene and to assess the association of this polymorphism
with the severity of the course of the coronavirus disease,
the risk of developing pathological changes in the lungs
during the coronavirus disease in a cohort of children
who suffered from COVID-19. For this purpose, in
the examined group of 244 children with laboratory-
confirmed COVID-19, genotyping was carried out
according to the rs4646994 polymorphism of the ACE1
gene using melting curve analysis of PCR products, the
detection of which occurs due to the fluorescence of the
intercalating dye EvaGreen. According to the results of
the study, an association was established between homo-
and heterozygous carriers of the [ allele with a severe
course of the disease and, in particular, with lung injury.
The obtained data can serve as a basis for the use of the
I/D polymorphism of the ACE gene as a genetic marker
for predicting the course of the disease for COVID-19
and become important information for the development
of personalized therapy in children.
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