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pressure to China’s public health cause.
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infection is closely related to myocardial injury in patients.

age caused by the new coronavirus in clinic.

myocardial injury

Since the discovery of pneumonia infected by the new coronavirus ( SARS-CoV-2), it has brought great
With the in-depth study of the new coronavirus, it was found that SARS-CoV-2
More and more attention has been paid to the myocardial dam-

This article reviews the possible pathogenesis, diagnosis, and treatment of

myocardial injury associated with novel coronavirus infection, with a view to providing assistance to the treatment of SARS-

CoV-2 infection in patients with cardiovascular disease.
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Figure 1. The mechanism of myocardial injury caused
by SARS-CoV-2 infection

2.1 D ARIEINERS

A B 5 K BRI R B T LA 0 UL
JEL AR , AT X BILE 40 145 P9 B2 40 2 ( endothelial
cell ,EC) & A 2 RE 5 85, 75 & /0 LR A B4 2y e B
o BRI BRI 2x 4 O WL i 458 5 1) J P
ANAXCEE B Jk o Ao A8 A 00 DR il A BHLZE 3 17
RO WUEAE PRI BE BT, X T 1E 9 BUH T 1% 1Y)
oD L 2 A0 UL IR I e 32 1) Tt AL ) i o
JUUBCARG 25 Ty R e 00 %0 JUL B0 A8 2 ) i e 1 1Y
N T B2 55 LA & X 2R AT fa 6 43 )25, AT
M AP HR YT U SRE , {H H TR T SARS-CoV-2 Ji&
JuOo A4, FBCO MBS EC DI REFR 5
A543 O LA W TR D, 3 5 0 — P WE 5T
UESE,
2.2 HHEET ACE2 5O

KAEDIFEUEN] ACE2 15 1P 2 -1 4 55 K 3R -1 [
fili] 22 4¢ ( renin angiotensin aldosterone system, RAAS)

A, MM B9k K 1 (angiotensin 11, Ang I ) BYAS
[F) %38 5500 ML/ s 5 VDR DG 487 an vy . H R0 T
w5 M4 K 5k R % i ( angiotensin
converting enzyme , ACE ) WEREEMER ACE2 1
4 Ang [l IEYE R 15 B2 —, ALK AR A0 1Y Ang |
1 Ang 1 # 464 Ang-(1-7)"7" . Zhong %" £ /N K
DWER L, ACE2 FI1 Ang-(1-7) T LAFEHE Ang 1T S5
0 JUL 240 BB K s LT 4 b, 3 o ik B 5k =
ACE2 Fl Ang-(1-7) B0 IO JILEF 4 Ak A0 JUL 28 i
SRERPENE R By A& A= #a3m, 534h, /bR ACE2 1Y
L) B IR 2 S B0O™ 5 A0 IF IR 45 T g B AR
Markus 251" WF 52 IE B SARS-CoV-2 21 1ot 22 & R
HEBHEE S HIE G HiES ACE2 454, ANl
IR ACE2 iR N Ang IT 5 838000, S Bl & U s,
ML T, TG LA 7E K ACE2 52 &, SARS-
CoV-2 BRYLJ5 n] ELHEME IR O LR T 1 ACE2 Z 1K,
WA B IE RN 44k, DL SO SRR D fie & A=
Bl X FECL G . BRI A B ACE2 W] L)
HRIH Ang 11 B9VE T, 78 00 JIE 52 05 1) 52 95 A A
FRUESE  ACE2 A LA &F 5K | 310 40 i A 1 e il e
T BBt R FBL A AL A9/ SARS-CoV-2 i
15 ACE2 454, JFMEIR ACE2 , f if Wi 4 | i A2 72
BN, 9 AE F2 7 3 5k LA K 04T 4 Ak i /R H 55
Al ME O E . CUESE ACE2 EiRXT 2tk
i A5 B PR3 VR L, 91 H RAAS #6500 T LA 2% i
Sk REREAL , it O i B BRS Tfi SARS-CoV-2
Al 5 ACE2 254 JFIHAE ACE2 21K, IR RAAS, &
oW A 2 e A O WU BE AT g, {43 43 BIL 1 i
AR —098, 5, SARS-CoV-2 i 8 2k i th &
T O WL SR A5 1 T R AL 22—
2.3 |HAE

1§ SARS-CoV-2 #F AJiti 41 41, 75| ke K T ARt 4¢
FERBIRIN S5 5, 9 /0 it 76 38 <0t A4 < i, T o
[t AT AR IAE , T -5 500 0 7 4 i A 8 2R D K it 3
Jokies e, st — 2552 i A7 o D RE . O JLAH AE T Sl 8B
FLAUR, anoc LA A DI 78 Bk A0IR S T 2 R o L
AEPEIRAE, IO IIREZ . K AR H AU RS R
(o LA R8O I N O L A4 S g 1 s 4 AT
SECOWIRBE IR DL R0 IR A H
HIXF COVID-19 S8 E A 2 T 20190 L 3 AL
TR T D | I it — DA SE IS
2.4 HRRETFXRE

SARS-CoV-2 AI REHCK £ 40 il K 5 %of . JUL 41
AR, A4S FT A &R (interleukin, IL) THLR
(interferon, IFN) | i J8 8 %€ Al F ( tumor necrosis



CN 43-1262/R " [E s fikalifb 44 it 2021 4F55 29 55 9 # 827

factor, TNF) %5 , iX L6 40 ffl [R 712 2 5 G e b 24 I
RAEVHT 45 Huang %517 XF 41 1] COVID-19 H
B B, B I b IL-2 IL-7 .IL-10 .GSCF IP-
10 MCP-1 MIP1A Fll TNF-o 2540 B P+ 2 F FH 5,
FLAA 5 {3 1 T 2 K 2 B2 R = BOULAS B T T (hs-
¢Tnl) TFE , iX 4875 SARS-CoV-2 3 3 B 4% 25 41 ity
R 4 45 0 LA B, 59 4, 78 — T g A 127 4]
COVID-19 BZ 5T &I, =K/ 1L-6 .C )2
Vi 5 4 ( CRP) Al iU J2&: COVID-19 B iy kST f&
B PRI 2 T I O B R SARS-CoV-2 4%
H s A8 2R Gedbt 40 KRS , (B AIL A 7 22k — 25 tF
5%, Li 5% 56 fl LT 5T, Hoh 40 ik
2019-nCoV fili 4 H L, 16 151 g P 1 38 45 i 955 75 ( re-
spiratory syncytial virus, RSV ) &Y ifi & &)L, & 3
2019-nCoV ili % f CD3" Fl CD8™ ik 1 41 g i1 45 o
1 ,CD3"/CD8 Wk L 4B MU /A 43 b B, 1 CD19 " itk 2
YA F AR, X U B SARS-CoV-2 &4 L%
ERGZEMG . ZEEAEEP X 110 #] COVID-19
SR B 53 BT & 0, 0 7 B R B A () ) R I
T ZRAL T 1-6 . 1L-8 LA S CRP PCT /K FEH A A,
S F A AR KO S, TR AR LR R AL R
HIKIRA, FFESE 22 B 4 i 48 A3 1A W I A 1)
Wil COVID-19 3% M AR, Deng 4571 % 112
%1 COVID-19 B EMIE LB, A 42 FlEFH BB AL
WUES 38 1 e, 15 9] A8 3 o B0 i 0 ok o R B 42, T
B E SO iR R W SR, DL IEE SR
SARS-CoV-2 JEYy 1] 38 i3 B 5 25 24 40 Jif PR - 43 47 0
WL B B AT e AR IE T i — 5T
2.5 #$1 SARS-CoV-2 Z54)

TEXT COVID-19 HEATIRIT I, 38 N 11 2 B B
TP O LGS B, WSS R B, BUIR R 2 1%
DETAR=E B AFEARF 45 ] 38 Jin 8 2 1 B /K -, A4 i
I R R IR R v R O A ER AL A
O IMAE BE A5 J8 3 1 IE . A7 S b BE 2y ARk
MRAEA S8 it XU 5 AN, I IE AR B
FIFCHR S P 36 77 B 6 7] 20U PR (]3] 4E
K, AR A TR ol I s 2 45 PR A
1 R G MR AE 2 BUR FEIR YT I R
REAEFFEUE 52 P8 2 FE HUi 3218 97 19 [R) B 2 i
TG I B P S, DT 45500 L 90 O 2R 5 AR
BEM ARG R A B 25 % R ALY 12 R s B
TRYT 51 ) A R B ] 5 ] O AL S BE A, AL
FESE LA R T E A A R AR LA
ik, A, BT L2 SR AR —Fh ) i AR A% 1 2P0 B
25, 7E3RYT COVID-19 A il P EURE Lol 27

3 COVID-19 #8x O ARG )12 i

XTTF COVID-19 A8 5.0 WL 5932 Wt H i i 1%
A YIRARE I AR RER R B R, ek
FE IR O P W PRIME | ™ S A% 57 55, R T IR BE
SARS-CoV-2 JBYLAH S0 WL 15 8 38 1y 37 BIVAS: .
WUB G5 4 , A VS 28 11 45 T v (B8 BRI ik
5599 Ao R, HHEBR F A S B0 WU 5 00
B, 2otk sh bk 25 A 1E 55, v] 2% JE 2 W COVID-
19 ARG LG 7 , O ISR =7 T e 0 (0 200 F BT $ 7
O LRI DA B A% 2800 2R 5 WT A a2 W0 L 4
M SELR R H R T B LS & K T8 T e
B EL At F G T A O MO 5 S IV, T AS — S 2
SRR BIIKEE A AR, IR TAE T R i 4 5,
P BI H B O I 485 F RN D i B g, T A
R BRSO WU A AR A

4 COVID-19 xR GRIETT

H HT COVID-19 A 3.0 WL 177 28 8 A e S
(34 97, Ulrich 22! X SARS-CoV-2 #F 5% % BL,
CD147 J& SARS-CoV-2 ARHUKFT & A2, 1% B 7l
LI5S CD147 k4 iz k45 4. ik T4k cD147
(2235 ] BE 2] SARS-CoV-2 MR B LR, %
WFSEUE S B 257 55 3R 78 B AR A e A8 5 7 2y T
FIREA 25, 0 AP R R e T CD147 21k 5
BeAAAH BLAR F , (E B 45 2% 2 4E COVID-19 597 J5 1
BB 5T 8 i T E — 2 W 5T IE 52, Jakovac
25 28 L B R ) 4k 2R % D A BT SARS-CoV-2 Y
VERD, T CR B S0 IS5 ¥ 088 . Luo 2620 A
YA EVT R I, H AR B Z R E Y 2ET)
fig, fEHT SARS-CoV-2 A AEH KN M fE,
FETR AT LIZS & ACE2 T2 R 4 i 57, LA
AR P TG PR SR, A S AR TRN 977 A, DT L
AT SARS-CoV-2 IAEH . AT LA H RERIT R 2
COVID-19 BI7 I AE 254 (0 H v H Bl 2= i oF
T BT B — 5T, Maiese 2512 # 58 IF
52, FMH%EF 2 ( Rapamycin ) 7EHT SARS-CoV-2 HilL B
BERK WA, LB 58U 3L T 08 R 0] LS54T
FRREIR YT P ( AMPK) 454, 45 il 4 M 461455 . R A
NV I B, 35 B0 B 1R RN Y
IR RS 5 AR 19 & R 2R
A PR, R RR TR N R IR YT COVID-19 [ i
#, HAEA K COVID-19 HIEIT I 5 E b, R kik
T B — D5



828

ISSN 1007-3949 Chin J Arterioscler, Vol 29 ,No 9,2021

AN, COVID-19 AHIO LR G BRI BUR FEE
AN (Y IVRE S =X/ abIING || WO V) B L DTN N S R A
PR WA A A 7 0, 6 5 S 191 7 77 2% W
ALHE A O H W | I S P R B iR O R A
BT ESR SR, IR T R IR RN A RE K
ik O , 5L BT LA IR I SRR YT, B R A
RIS RAED

5 N 2

WFSE 58 7R A I 0 I 78 9 08 A 468 = 1l L b o0
s 0 1 IR 4 R 3 KL SARS-CoV-2 A 5 K R
BR TR RE 9 91, 3 AR BE TSR, R H AR
COVID-19 A5 L 534 it = 524 B HXT B
A 9 5] 43 BT IE 52 SARS-CoV-2 7] SH00 L,
SR HLEIIAAS BB, 75 B2t — 2D oY, R 5T & B0
JEAEN SARS-CoV-2 W TR MU HE AR B, - BE 55 A
SOGFA O 0L FE Al 5 95 1) R85 B SARS-CoV-2 11
o 7 L B A, T R R PR R Ak B R G
1 A G AR R A0 K B LR A T Rt
T LA BECR B IR T . BUAR B HTA X COVID-
19 AR WU 5 EIBIL 2 W7 BRI B = # B B A
W (ARG TEAR A BB 2 R E 3

[ &% 3Cik]

(1] PAET; B 2f 2B BRI R A B ¥ 5 KA. B BRI 25
B PRAT IR AR AE MR R [T ], A2 Ak, 2020,
41(2): 139-144.

(2] Z2EME. 17 BE SC T B e R 2 M 48 5 3 1.0 1L A R e B 3
[1]. hEBhhKE LA, 2020, 28(4) ; 277-280.

[3] 5% 8, MR, Akt S5 BRI R I 4 AR50 LR 13
(e A B AL (R — ) [J]. R EESRAE, 2020, 35
(4): 326-330.

[4] GAOQ, HU Y, DAIZ, et al. The epidemiological characteristics of
2019 novel coronavirus diseases ( COVID-19) in Jingmen, Hubei,
China[ J]. Medicine ( Baltimore) , 2020, 99(23) : ¢20605.

[5] CHEN L, LI X, CHEN M, et al. The ACE2 expression in human

heart indicates new potential mechanism of heart injury among pa-

tients infected with SARS-CoV-2[J]. Cardiovasc Res, 2020, 116

(6): 1097-1100.

PADRO T, MANFRINI O, BUGIARDINI R, et al. ESC working

—
=)}
s

group on coronary pathophysiology and microcirculation position paper
on coronary microvascular dysfunction in cardiovascular disease[ J].
Cardiovasc Res, 2020, 116(4) : 741-755.

(7] 0t vk, Z=fRuk. Bl bR st & 5o di (1], b EIEIE
O MAF PR, 2020, 12(2) ; 158-159.

[8] ZHONG J, BASU R, GUO D, et al. Angiotensin-converting enzyme
2 suppresses pathological hypertrophy, myocardial fibrosis, and car-

diac dysfunction[ J]. Circulation, 2010, 122(7) . 717-728.

[9] CRACKOWER M A, SARAO R, OUDIT G Y, et al. Angiotensin-
converting enzyme 2 is an essential regulator of heart function[ J].
Nature, 2002, 417 (6891 ) . 822-828.

[10] MARKUS H, KLEINE-WEBER H, SCHROEDER S, et al. SARS-

CoV-2 cell entry depends on ACE2 and TMPRSS2 and is blocked by
a clinically proven protease inhibitor[ J]. Cell, 2020, 181(2):
271-280. €8.

[11] GHEBLAWI M, WANG K, VIVEIROS A, et al. Angiotensin-con-

verting enzyme 2; SARS-CoV-2 receptor and regulator of the renin-

angiotensin system:

discovery of ACE2[J]. Circ Res, 2020, 126(10) ; 1456-1474.

SIMOES E SILVA A C, TEIXEIRA M M. ACE inhibition, ACE2

celebrating the 20th anniversary of the

[12

[

and angiotensin-( 1-7) axis in kidney and cardiac inflammation and
fibrosis[ J]. Pharmacol Res, 2016, 107 154-162.
[13] BUCKLEY L F, CHENG J, DESAI A. Cardiovascular pharmacolo-
gy in the time of COVID-19; a focus on Angiotensin-Converting en-
zyme 2[ J]. J Cardiovasc Pharmacol, 2020, 75(6) ; 526-529.
[14] LIUY, YAN L M, WAN L, et al. Viral dynamics in mild and se-
vere cases of COVID-19[ J]. Lancet Infect Dis, 2020, 20(6):
656-657.
% i, B, shomE. BT e AR R AR DGO R 1
PUHRHRBI ()], ISR O IR, 2020, 36(4) : 307-310.
SN, EHR, EARTe. IR A O R RN
REHEBTLI]. HEPIEG ALK, 2020, 40(3) : 275-278.
[17] HUANG C, WANG Y, LI X, et al. Clinical features of patients in-
fected with 2019 novel coronavirus in Wuhan, China[ J]. Lancet,
2020, 395(1223) . 497-506.
ZHU Z, CAI' T, FAN L, et al. Clinical value of immune-inflam-

[15

[

[16

[

[18

[

matory parameters to assess the severity of coronavirus disease 2019
[J]. Int J Infect Dis, 2020, 95(20) : 332-339.
[19] LI H, CHEN K, LIU M, et al. The profile of peripheral blood lym-
phocyte subsets and serum cytokines in children with 2019 novel coro-
navirus pneumonial J]. J Infect, 2020, 81(1) . 115-120.
B, %, 0 8, % 2R SAE TR RIS I I 4 i S R
FE COVID-19 AN [R5 7 B9 i PRA2 Wi (.50 BT [ 1/0L ). B
PREERMR 22540, 2020, 45(7) : 971-975.
DENG Q, HU B, ZHANG Y, et al. Suspected myocardial injury in

[20

[

(21

[

patients with COVID-19; evidence from front-line clinical observation
in Wuhan, China[ J]. Int J Cardiol, 2020, 311(20) : 116-121.

[22] 8k &, Bk 2, skEeZs ) 45 S0 5eb IR 38 il 42 I IR & 2 25
BHRIGA[T]. PHEEBEREA K, 2020, 40(6) : 593-605.

[23] ULRICH H, PILLAT M M. CDI147 as a target for COVID-19 treat-
ment; suggested effects of azithromycin and stem cell engagement
[J]. Stem Cell Rev Rep, 2020, 16(3) : 434-440.

[24] JAKOVAC H. COVID-19 and vitamin D-Is there a Link and an op-
portunity for intervention? [J]. Am J Physiol Endocrinol Metab,
2020, 318(5) : ES89.

[25] LUO P, LIU D, LI J. Pharmacological perspective: glycyrrhizin
May be an efficacious therapeutic agent for COVID-19[ J]. Int J
Antimicrob Agents, 2020, 55(6) : 105995.

[26] MAIESE K. The mechanistic target of rapamycin (mTOR) : novel
considerations as an antiviral treatment[ J]. Curr Neurovasc Res,
2020, 17(3) : 332-337.

(Mo #EF)



