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COVID-19 B SARS-CoV-2 Iy i Jis K5 6 i
ZEBAL I meta 3BT
W & LETE, ORBE B O#, F A
AT O ERE a. AEFE2AFF; b AR, BEPERH 712099 )

W OE B oA EIKEF M £ ( coronavirus disease 2019, COVID-19 ) & & = & L. vEvR 42 A 4E K% 7 2( severe
acute respiratory syndrome coronavirus 2,SARS-CoV-2 ) & % 47 J& & R & A 4wy £, Fik 3 F Ak & PubMed,
Embase, B4, 7 & A48 %, HikH % COVID-19 #F SARS-CoV-2 B 4 a7 /& H ik i & 240 T ALy Lk,
MR BFIE A 2019 5 12 A ~ 2022 58 A 5 B, Xk 2 R0 NOS #4543t 47 R0 StataSE15.0 4, 4R 4% SARS-
CoV-2 B 5 A i Al B 18] 47 LA A7 . AR E IR LR TR, R 4N 6% COVID-19 & # SARS-
CoV-2 B F RG89 B FaF I ak, H#AFEH 21 ~ 100 4], SARS-CoV-2 B Gk R & A4 5 B gAML, LEIHT
% [SMD=-0.73, 95%CI (-1.16 ~ —0.30) ] #= 7] 1 i& 3 45 -F & [SMD=-0.52, 95%CI (-0.87 ~ -0.17) ] T, £
it &L (7=-3.356, -2.932, P=0.001, 0.003) ., BLAH5H F 7, SARS-CoV-2 B =N A G M EAH S B x
WAL, #i&E [SMD=-0.15, 95%CI (-0.70 ~ 0.40) ]. #&F#RE [SMD=-0.15, 95%CI (-0.43 ~ 0.13) ]. ¥&3h+5
F % [SMD=-0.85, 95%CI (-1.87 ~ 0.18) ] Fea[ 6132 )45 F & [SMD=-0.48, 95%CI (-1.13 ~ 0.17) ] £ ¥ L%t
FEL (Z=-1.622 ~ -0.522, ¥ P>0.05) . HBEFESWHREMERBE, B WFAHELI COVID-19 & FHik
RERBHPATHRAEERRY R, ZAABTAME,

KRR PAGERRE TR ; CE SRR SRR R 25 KRS Meta 2T

FESES: R373.19; R446.19 XEA4RIREG: A XEHS :1671-7414 (2023) 01-179-07
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Changes of Semen Quality Parameters before and after SARS-CoV-2
Infection in Patients with COVID-19: A Meta-Analysis
YANG Lei’, FENG Mei-ning’, SONG Hai-feng®, YANG Jin*, XU Tao"

(a. Department of Reproductive Medicine; b. Department of Clinical Laboratory, Xianyang Central Hospital,
Shaanxi Xianyang 712099, China)

Abstract: Objective To analyze the changes insemen quality parameters in patients with coronavirus disease 2019 (COVID-19)
before and after severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection. Methods PubMed, Embase,
China National Knowledge Infrastructure, Wanfang and VIP databases were searched by computer to screen the literature on
the changes in semen quality parameters before and after SARS-CoV-2 infection in patients with COVID-19 from December
2019 to August 5, 2022.The quality of the literature was scored by NOS. Statistical analysis was performed using StataSE15.0
software. Subgroup analysis was performed according to the semen testing time after SARS-CoV-2 infection, and sensitivity
analysis was performed to assess the stability of the results. Results Six self-control papers of COVID-19 patients before and
after SARS-CoV-2 infection were included, with sample sizes ranging from 21 to 100 cases. Semen quality parameters after
SARS-CoV-2 infection decreased in total motile sperm rate [SMD=-0.73, 95% CI (-1.16 ~ -0.30)] and forward motile sperm
rate [SMD=-0.52, 95% CI (-0.87 ~ -0.17)] compared with pre-infection, the differences were statistically significant (Z=
-3.356, -2.932, P=0.001, 0.003). Subgroup analysis showed that the semen volume[SMD=-0.15, 95%CI(-0.70 ~ 0.40)], sperm
concentration[SMD=-0.15, 95%CI(-0.43 ~ 0.13)],total motile sperm rate[SMD=-0.85, 95%CI(-1.87 ~ 0.18)] and forward
motile sperm rate[SMD=-0.48, 95%CI(-1.13 ~ 0.17)] were not significantly different (Z=-1.622 ~ -0.522, all P>0.05) after
3 months compared to those before SARS-CoV-2 infection. Sensitivity analysis of semen parameters showed stable results.
Conclusion Preliminary studies found that sperm quality in COVID-19 patients would be adversely affected in the short term

and can recover after 3 months.
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HAGEAR R R (novel coronavirus pneumo-
nia, COVID-19) J& ™ 58 2 RN Z5 5 e IRk
7% 2 ( severe acute respiratory syndrome coronavirus 2,
SARS-CoV-2 ) J&Ye | 2 i) —FhHr & 2 PE AL Je vk
Mo H 2019 4E4RIE LKk, METER K RAT, K
N RRE KRR AL T E . SARS-CoV-2 ilid 5
Il 5k R4 40l 2 (angiotensin-converting enzyme
2, ACE2) ZWEEEXANEZAN RGEMEGE LR
TR FETSZ I Y, ATl ek ACE2 SZ IRy 41 4TS R]
REASA SARS-CoV-2 Bk (1 HE 5 , AHOCHIF ST K BH 52
FURRE JEL AL L [R] 5T 200 B R SR 40 i 5 6 18 ACE2
AP, COVID-19 2P RIES 11 38 iR
SARS-CoV-2 #%# 2 FE B, SARS-CoV-2 J&: 15 4%
S 55 PR BB AN A BB R GO E S B R 2
—. A PO HGE SARS-CoV-2 YL ¥ B
N VKGR TT HE PR AIK, SARS-CoV-2 JBYL m] g 52 M
BT WA T HRIE COVID-19
SARS-CoV-2 YL HI R R i 181, (BE5 R A7
TEGH ., it ABIFFE R G IE B2 7 R B E 71
F i3 01 COVID-19 % SARS-CoV-2 JEYLHil 5 45
WS AL, LN T i COVID-19 5K
WTCRANB A T 1 BB SR AR
1 #RE5EFE
1.1 FARR
1.1.1 SCERORIE . 13 HLK % PubMed, Embase,
R O 7 AR B P, R RN RR Ry 2019
12 H ~ 202248 H 5 H, fifiik COVID-19 3%
SARS-CoV-2 JE YL Hil i K T 2 U A Y AH 5 ST
ik, JFIBWINASCERII S SCHR, LA SESRAG 40
FAZGSTHR
112 SCHRASA S HERR: A bR OWF5E i
COVID-19 % SARS-CoV-2 J&& Y i J5 A5 W it 1 2
BRI SCHR, QRS R T KT
SIS T BIs sl 78 IERTESH T3
QIEF I3, Hibrbnie: OZrik. 241,
I ARYEST . FRELSALE] . BB A SO R I 5 2
FAGSCHK; QR Z s . JE H S XTHR JOKS
TRESH, TR, dE RSB bR
FSCHR ;s QFORIARERE , SO RRERIBCEE Y SCHR -
1.2 7k
1.2.1 Kpg Ik 53l “ (2019 novel coronavirus
OR novel coronavirus OR severe acute respiratory syn-
drome coronavirus 2 OR SARS-CoV-2 OR coronavirus
disease 2019 OR  COVID-19 ) AND ( seminal fluid
OR semen OR semen quality OR semen parameters
OR sperm OR sperm quality OR sperm parameters OR

semen volume OR sperm count OR total number of
sperm OR sperm concentration OR sperm motility OR
sperm morphology OR sperm malformation rate OR
sperm integrity OR sperm damage ) " WA R H M,
#:2 PubMed, Embase; H3CLL “ (2019 HrAIAR
JiTE OR B tRymaE OR ™ EE G PERF I ZE S Ak ek
PMFE 2 OR FE IR EENT 2 OR SARS-CoV-2)
AND (K5 OR FEW BT OR K524k OR 5+
OR Kj 7 it OR K5 T 240 OR KM i OR HHIRIA
L OR H T4 OR M1 54 OR K FKJE OR K
TG 71 OR A5 FIEZS OR i FHIE % OR i Fotik
PE OR KGFHi003 ) " MK R EmE, K& E M
T3 05 FNAEG EE P
HY 2 A4 BIFE ST A SOk L 0 G SR K B

TR, BT, 5= AR A R, STk
FEITTRHuAE : SRR . KRIE] . AFSEH A
ARIE . PREAEE. KW TR RS TREE .
SIGEIRE T BTE s 8 | IERTESE R,
SARS-Co V-2 JEU Fif Je A WO I A 1]

122 SCERFR P : B2 RS E o R gl
/R - B KAEEFE (newcastle-ottawa scale, NOS )
X SCHR BT ST VAT, IR0 G e . AT Lok |
o 9 6T HEAIT 9 7% 58 (00 4 ) 8 BA B ISR 45 Jmg 1) 1 =
ANTTEIVESY, NOS #3Rii#r0 9 7y, KT 6 73 Ak
R

1.3 %t o4 R StataSE 15.0 ZfFE(T meta
S ATe VABR HEAL #4802 (standardised mean differ-
ence, SMD ) A %I i F5 bR, $E AL 95% B A5 X [1H]
( confidence interval, CI) . & JH Q # 46 F1 I* ¥
S BPE, 1P < 50% 2Ron 45 WF5E ) 5 T M 550
DA I 7 35N 5 O B s 1P > 50% A 45 BF 5%
AAFAEROR S o, R T BEAILR A Y 53 B 58
SRR, MRS SARS-CoV-2 8L 5 4 116
i [R] PR B B i A S HEAT W20 A0 . B — Sl B B
T SCHR, AT BURRBE 3 #r, LAPEAR S5 R AR 1o
a=0.05 Mg KME.
2 H#R
2.1 X FARALR TR RYILHRN X
Mk 293 5%, EndNote 2[R 8 & SCHk 2 5, 743 SCk
RGNS HEERRUE,  Pelid H 52 AR ERA |
SN i A5 AR AR OC SCHR S 0 0 2R A SCHR 22
5 ) S 4 SCHERR B 5 B R 1 ™ R B AT
SEAEAHOCOCHR S 2R BRSOk 7 5, b 1 RSk
AREFRICEE, RN 6 e SCHRIETT meta 53H7 o
2.2 COVID-19 ## SARS-CoV-2 & % 7 j& AN X
WA R AEZRZIFM R 1. A 6 SR,
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FEASH Jy 21 ~ 100 {4, ERBAY 25 " B 58 % 42 M
BRI A A EPPA RS RTS8, T SARS-
CoV-2 J& K W 5T & 5 B K6 s 18] R[], RAFIEE
A U2 W BIF S8 AR G I = H IR TS T o i =

B, ERBAY %5 UM (BIFGEAE e =4 A I K S
S5 ATFIE NOS JTEIE4r 7 ~ 8 4%, i

1 COVID-19 £ SARS-CoV-2 BB EMN LB ERFFHER REITH
fE # KA B (%) RERE kgm') A ¢ TR F5 AU ] W ()
ERBAY" 2021 Turkey D2BDE PRI 04 ~ 144 K 7
30.04 £ 4.80 25.55+3.10
ERBAY" 2021 Turkey 0HH08) BRRBATESR 96 ~ 190 K 7
cuLt 2021 Turkey 31.06 +4.20 25.11+3.40 OB 08 HsER3 ~8A 8
HAMARAT” 2021 Turkey 31.21£548 27.05+2.34 0060 HIRAPER 1 ~ 8 A 7
PAZIR™ 2021 Turkey 31.29£5.95 23.21£2.05 D2BBE BRI AL T 111.5 K 8
RAFIEE"" 2021 Iran 3470 £ 6.40 2740370 D33 JRYE 3 ~ 8 8
Kog™" 2021 Turkey 36.10 £4.10 23.12+2.50 @3 BIWiE 37 ~ 89K 7

VL ORI, QUKT-REL ONETHIE, @NAEINTR, GONNMLZhETE, ONEREARNTE.

2.3 COVID-19 % % SARS-CoV-2 B 4 37 & ¥ ik i
A3 T AL H) meta 5 A meta 37 COVID-19 i
# SARS-CoV-2 JRILHT R . M a4, KT

23.1 COVID-19 B #% SARS-CoV-2 J& Yt §ij J5
T FE 8 meta 43 #r: WL Bl 1, COVID-19 i &
SARS-CoV-2 J&& L J5 ¥ Wi 12 5 /B YL 1l L 3% [SMD=

N R =t 4 327 o bl 23 P 1A =4 25 3. L S
WL . BUESIRETR BIMIZER R, ERIES S -0.06, 95%CL (=037 ~ 0.26) ], ZERLGIHER
y Y24 N NV — —

KRR L (7=-0.349, P=0.727) .

BEEEER RBEAERE %
author (time) n1 mean1 sd1 n2 mean2 sd2 SMD (95% Cl) Weight
Erbay (2021) 26 3.08 0.80 26 3.24 1.60 I: -0.13 (-0.67,0.42) 14.53
Erbay (2021) 43 274 0.90 43 3.34 1.10——— : -0.60 (-1.03, -0.16) 17.38
Gul (2021) 29 258 1.01 29 223 1.1 —_—— 0.33(-0.19,0.85) 15.15
Hamarat (2021) 41 235 1.03 41 261 1.25 Hﬂl-— -0.23 (-0.66, 0.21) 17.32
Pazir (2021) 24 3.50 150 24 3.60 1.60 -~ -0.06 (-0.63, 0.50) 14.02
Rafiee (2021) 100 4.44 1.32 100 413 0.61 : — 0.30(0.02,0.58y 21.60
Overall, DL (I” = 65.9%, P=0.012) T -0.06 (-0.37,0.26) 100.00

| |
NOTE: Weights are from random-effects model. -1 5&;{&7;‘1] 0 E&%E 1

E 1 COVID-19 8 SARS-CoV-2 BRI iR E L&

2.3.2 COVID-19 £ # SARS-CoV-2 & YL 7 J5 K5
BB B ) meta 23 BT WA 2, COVID-19 i %
SARS-CoV-2 JEUL 5 K M 5 8L iir b 3 [SMD=

-0.15, 95%CI (-0.40 ~ 0.10) ], ZF LG it¥# =
X (Z=-1.174, P=0.240) .

author REEBET2E BEIBETREH %
(time) n1 mean1 sd1 n2 mean2 sd2 SMD (95% CI) Weight
Erbay (2021) 26 75.57 58.53 26 90.72 85.39 - -0.21(-0.75,0.34) 21.40
Erbay (2021) 43 90.38 83.66 43 114.53 93.66 —_—— -0.27 (-0.70,0.15) 35.25
Gul (2021) 29 100.80 107.01 29 77.88 75.61 :——.— 0.25(-0.27,0.76) 23.81
Pazir (2021) 24 55.70 47.70 24 77.60 72.40 < : -0.36 (-0.93,0.21) 19.54
2 - T
overall, IV (° = 4.4%, P=0.371) ¢> -0.15 (-0.40, 0.10) 100.00
| |
NOTE: Weights are from fixed-efiects model. -1 BT 0 REF 1

B2 COVID-19 2% SARS-CoV-2 BRI EHEF R bE

2.3.3 COVID-19 ¥ SARS-CoV-2 JE& YL fi J5 K T
W FE LU 8 meta 43 #7: LBl 3. COVID-19 35
SARS-CoV-2 & 4t J5 K + Wk B 5 J8 4L Al b &
[SMD=-0.41, 95%CI (-0.90 ~ 0.09) ], ZSTI%5

Pt X (2=-1.599, P=0.110) .

2.3.4 COVID-19 ## SARS-CoV-2 B YL i J5 &L ik
SRS TR LA A meta 73047 : DLIE 4, COVID-19 &
# SARS-CoV-2 JBYL 5 KIG sk T R B T %
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[SMD=-0.73, 95%CI (-1.16 ~ -0.30) ], 2 F £ it L (Z=-3.356, P=0.001) .

autnor BT RE DR TR %
(time) ni meani sd1 n2 mean2 sd2 SMD (95% Cl) Weight
Erbay (2021) 26 28.62 12.40 26 32.24 12.80 _;'.—— -0.29 (-0.83,0.26) 18.89
Erbay (2021) 43 30.63 17.20 43 35.01 14.10 —;-.—— -0.28 (-0.70,0.15) 20.76
Gul (2021) 29 47.52 60.84 29 3967 4045 —_———— 015 (-0.36,067) 19.38
Pazir (2021) 24 35.30 20.20 24 42.60 18.00 +— -0.38 (-0.95,0.19) 18.50
Rafiee (2021) 100 63.54 54.21 100 110.00 21.42—%— : -1.13(-1.43,-0.83) 2247
Overall, DL (I° = 83.4%, p = 0.000) -<>- 0.41(-0.90, 0.09) 100.00

| 1
NOTE: Weights are from random-effects model. 1 EEE] 0 EEF 1
B3 COVID-19 #& SARS-CoV-2 BT EHEFIRE L
BERRENRTE BEARENRTE %
author (time) n1 mean1 sd1 n2 mean2 sd2 SMD (95% CI)  Weight
Erbay (2021) 26 33.41 12.30 26 48.69 12.10 —.—e' -1.25 (-1.85, -0.66) 13.25
Erbay (2021) 43 31.42 13.30 43 50.74 1340 =il : -1.45 (-1.92, -0.97) 14.63
Gul (2021) 29 33.97 19.07 29 31.23 15.06 1 —_—— 0.16 (-0.36,0.68) 14.18
1
Hamarat (2021) 41 38.70 16.35 41 42.00 15.52 | ——r— -0.21(-0.64,0.23) 15.09
)

Pazir (2021) 24 40.40 10.90 24 4580 5.00 —_— -0.64 (-1.22, -0.06) 13.43
Rafiee (2021) 100 43.30 2143 100 65.10 19.63 +: -1.06 (-1.36, -0.76) 16.46
Koc (2021) 21 3470 20.70 21 48.60 22.10 —_—— -0.65 (-1.27, -0.03) 12.96
Overall, DL (I° = 82.0%, P= 0.000) < -0.73 (-1.16, -0.30)100.00

| |
NOTE: Weights are from random-effects model. -2 E’@%-ﬁ‘ﬁ 0 @% fé 2

s SR TR R
CoV-2 J&& ¢ J5 Hij [] iz

B4 COVID 19 23 SARS-CoV-2 BLaT
23.5 COVID-19 ## SARS-CoV-2

YL S 9]
meta 73 #T: UL & 5. SARS-
kS TR B R iR AR

n_»

BEEDBFELER

[SMD=-0.52, 95%CI (-0.87 ~ -0.17) 1,
it X (7=-2.932, P=

ZERA
0.003) .

BERERLE B FE BARH RSB FE %
author (time) n1 mean1 sd1 n2 mean2 sd2 SMD (95% CI)  Weight
Erbay (2021) 26 20.92 9.10 26 28.81 9.70 ——4—— 0.84(-1.41,-0.27) 1568
Erbay (2021) 43 21.40 1010 43 30.16 1210  ——— -0.79 (-123,-0.35) 18.87
Gul (2021) 29 2924 15.49 29 26.62 1259 | —t— 0.19(-0.33,0.70) 16.92
Hamarat (2021) 1 30.74 14.28 i 3366 1359 —_— 0.21(-064,022) 19.00
Pazir (2021) 24 28.90 9.10 24 34.50 1.5 e 0.86 (-1.45,-0.27) 15.12
Ko (2021) 21 21.80 15.90 21 35.10 2170 ——————— -0.70 (-1.32,-0.08) 14.42
Overall, DL (° = 62.4%, P= 0.021) T | -0.52 (-0.87, -0.17) 100.00

NOTE: Weights are from random-effects model.

B 5 COVID- 19 #£# SARS-CoV-2 BULE]
2.3.6 COVID-19 & SARS-CoV-2

YL e E

11_4\

e
#
@

ey

RIS EF R ILR

1

0.34, 95%CI (-1.06 ~ 0.37) ], ZR LG it¥=E

TEARG TR LM meta 4387 : WK 6. SARS-CoV-2 L (Z=-0.942, P=0.346) .
IR IR WO S T R 5 L AT L $E [SMD=-

BEARESHSHETE RBRARERET/SETE %
author (time) n1 mean1 sd1 n2 mean2 sd2 SMD (95% CI) Weight
Hamarat (2021) 1 244 1.04 11 3.16 0. 92—.—,— -0.73(-1.18,-0.29)  47.01
Rafiee (2021) 100 3.00 0.90 100 3.00 0.71 | 0.00(-0.28, 0.28) 52.99
Overall, DL {I° = 86.6%, P=0.006) -0.34(-1.06,0.37)  100.00

| |
NOTE: Weights are from random-effects model. -1 BRZE] 0 Bg 1
B 6 COVID-19 £ SARS-CoV-2 B RIEERE B FERILE

2.4 COVID-19 % # SARS-CoV-2 B # w7 & #5 &
REAHK A WFE2 MWIE COVID-19 &
SARS-CoV-2 JEYe J5 b OAS: I Fsf 7] [ 225 J e Asf g ek

RAATIH b7, AE

5 SARS-CoV-2 JE&YLHi tm‘a

HAASa) 7y s 18] BE A
= H KTk

i [SMD=-1.13, 95%CI (

~1.43 ~ -0.83) 1.

IS

kS T2 [SMD=-0.95, 95%CI (-1.31 ~ —0.59) ]
FITT A 35 3K 7% [SMD=-0.70, 95%CI (-1.32 ~
-0.08) 1 ¥ FF%, ZRA5IFEN (Z=-7399 ~

-2.196, 1 P<0.05) ;

S = A H 5 RS W

%

=
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S BYLAT B, RS W & [SMD=-0.15, 95%CI
(-0.70 ~ 0.40) 1. KT [SMD=-0.15, 95%CI
(=043 ~ 0.13) ]. &6 3K T2 [SMD=-0.85,

95%CI (-1.87 ~ 0.18) ] Fl /i [ iz zh K T &K
[SMD=-0.48, 95%CI (-1.13 ~ 0.17) ] 22 % ¥ I
Bt (Z=-1.622 ~ -0.522, ] P>0.05) .

E) BRRESHILASTER
351K G

¥mAzR mmjgaaﬂ P - P 7 nE P
il (1) <3 030 (0.02 ~ 0.58) NA NA 2.120 0.034
>3 -0.15 (=070 ~ 0.40) 7.7 0.026 -0522 0.602
HE -0.17 (-0.51 ~ 0.18) 0 0.655 -0.949 0.343
e (1) <3 -1.13 (-143 ~ -0.83) NA NA -7.399 <0.001
>3 ~0.15 (=043 ~ 0.13) 0 0.384 -1.065 0.287
HE -0.38 (-0.95 ~ 0.19) NA NA -1.309 0.190
BIESHTR (]) <3 -0.95 (-1.31 ~ -0.59) 272 0.241 -5.189 <0.001
>3 -0.85 (-1.87 ~ 0.18) 91.1 <0.001 -1.622 0.105
HE -0.38 (-0.79 ~ 0.04) 25.9 0.245 -1.794 0.073
HimzEsE T (A) <3 -0.70 (-1.32 ~ -0.08) NA NA -2.196 0.028
>3 048 (-1.13 ~ 0.17) 79.6 0.008 -1.460 0.144
He -0.50 (-1.14 ~ 0.13) 66.7 0.083 -15%3 0.120

2.5 COVID-19 % # SARS-CoV-2 & % ] J& #5 i i
FAMILBRBR A S B—HIBRERSCER, XF
SARS-CoV-2 SR 5 5 Bk 8 K 16 I R00 85
Faia, K. B 7%, aimiE s 1
R A SCHR IEAT meta S04, BUBE 0 & IF AL
N S AR AR, g R AR
3 iFig

AR, BEE X2 B PR A E R AT
5%, MBSO BRI B AT I EE R
22— MR KR Z 0BG i A 2L K0 % 5
( human papillomavirus, HPV ), A E 4 A% 7 ( human
cytomegalovirus, HCMV ) | A IF 4555 ( hepatitis
E virus, HEV) . ZE K % 5 (zika virus, ZIKV)
AES%F O M YR B AN AR A R e A T e
SARS-CoV-2 J& F bR dE Rl , b —Fh i i
IS RNA i EE , HARE TR UL AR R 9k i IR A1,
DI RG . M RGN R G FHLIZ 3R
[ A5 B (45405, SARS-CoV-2 &L 1) P /i 5
FNHLSE U B R B %) A 4 s o A A 1
SARS-CoV-2 X B HAG I T ft S E ORI AE F J1 521
I TRERATN 2 60

KT S B0 W R VAL B v AR W 3R
bRz —. AL R ER, COVID-19 H A HU%
HZFAREm, WS ZMEEA X, SARS-
CoV-2 il i3 [ B i 58 2 115 52 L 0 0KG JL 41 i

I¥1) JTC 440 T 52 4R 40 B ACE2 2 AR 454, TSRt
2 BR %5 1 [ 2 (transmembrane serine protease 2,
TMPRSS2) fIYEH R, SARS-CoV-2 57 3 4 g filt
AU RS EUA A S RER T AR IR R . SR,
SARS-CoV-2 RE 75 % i il 52 B ATy SR A7 7 i, A
I, COVID-19 i 45 # #i Fi f& J2 75 52 SARS-CoV-2
B WA FEE— 25T . SARS-CoV-2 J& ALK
Je . MUARIE B M o R GedikE SARS-CoV-2 Af%,
K5 W T Y i 2R FE I T (tumor necrosis factor,
TNF) - I3 -6 R 40055 I 3 2,
PR 98 A 2 17 3t e %) R Ak IO 8 PT RE TR YR
g U0 PR R PY, covID-19 i E S I T
T - AR - PR D BEVAR , I3 SRR KRR T
RESZINS FRY & A #F5E 7 KB COVID-19
AR P LR B S A VT e O, RS IS ST RNE &
K FRZHE 5 IR R, A5
ZE R 7R COVID-19 i SARS-CoV-2 JEYLH i 1E
WIS R I B, 7T R SHFE 0 S R4
HEAREA 2. COVID-19 & 5t m el S L
BETE, B A ZE, o RER R
WM E A F RS P IR R R IR
COVID-19 & HIHT 5 259 72 4k S0 g TR = 4
AR VTR A B TR ), T X I T R S
B P A, B4y COVID-19 £ 35 ) IR e 4%
A LE A 4 R R T B A TR T e Y R 527
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W20 43 A i 7R, COVID-19 %% SARS-CoV-2
Y = A F RS W i S B ANR & 2 LK
F-. ENIKEEV % P i 55 & $l COVID-19 35 H! B
SRR, 5A RS R AR,
DONDERS % ™ 84347 T COVID-19 i SARS-
CoV-2 JR L G Ml S 878 4k, K& I SARS-CoV-2 Ik
QG565 1 ARSI 2 ™, R 2 A
AR B A2 5N KB 8, B 2 S 5 sl KR
(B HE W T i JL PSR IE . BRI, COVID-19 X
T BT B2 AT BRSPS 0 AR R A R
2k 74 K PV 5 SR, RUAN %5 PYF9E LA T
COVID-19 fH R 5 =~ H 5AJE&Y SARS-CoV-2
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