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Study on the mechanism of artesunatum-puerarin combination in interventing
COVID-19 cardiovascular complications based on network pharmacology
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Abstract : More than 50 million confirmed coronavirus disease 2019 ( COVID-19) -related cases have been reported across the
world. There is high incidence of cardiovascular complication and a high mortality rate among patients. This study aims to pre-
dict and explore the potential pathways and mechanistic targets of artesunate-puerarin combination in the intervention of COV-
ID-19 cardiovascular injury through network pharmacology and molecular docking. Firstly, the related targets of SARS-CoV 2
were collected from GenCards and UniProt. And the related targets of Artesunate and Puerarin were collected and predicted
from TCMSP and Swiss target prediction. Secondly, protein-protein interaction of common targets was analyzed by STRING.
GO and KEGG enrichment analysis were performed by DAVID. At last, Vina was used for molecular docking of compounds
and key targets including ACE2, TMPRSS2,SARS-CoV-2 3CL hydrolase and S protein. A total of 16 key targets were collect-
ed. GO enrichment analysis collected 100 biological processes, 14 cell compounds and 32 molecular functions (P <0.05).
According to the results, Artesunate and Puerarin may regulate the body processes through multiple targets and pathways. We

predicted that,on the one hand,two monomer compositions may prevent the process of virus invasion and proliferation. On the

ks H #1:2020-12-01 B3 H 1:2021-04-08
ST H R BE H (81841001) ; F4F30 H (81803814 ; [E 42 “ F A B 25 A B4 8 A% 191 (20172X09101002-001-001-3)
# WAEMEH E-mail :1ihm2006@ sina. cn, yjli@ icmm. cn



Vol. 33 XRS5 - T 5 BRI 25 AR ZR AL S T BUBT B PO FE I 58 0o 1045005 7y I 245 24 B 22 F S R RIBL AR 3R 71

other hand, they can also inhibit cytokine storm and protect cardiovascular from injury. Two compositions play a role on pro-

tection of COVID-19 cardiovascular damage. Based on these results,we obtained the potential protection mechanisms of Arte-

sunate-Puerarin combination, which would laid a solid foundation for the subsequent development and research,and provide

the basis for expanding clinical existing treatments and reference.

Key words : artesunatum ; puerarin ; SARS-CoV-2 ; COVID-19 ; heart injury ;network pharmacology
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Table 1 Intersection of monomer components and disease targets
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Fig.2  Venn diagram analysis of monomer components and disease targets
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Table 2 Details of monomer components and positive comparison drugs
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Compound Molecular formula Molecular mass( g/mol)
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SRR AR AN R 3 At A — i EE I B 2 4
JIF T , 40 2 | i TMPRSS2 43 51 X6 441 e J 1 1)
ACE2 I RUR B R 11 R 20k S 2] kAT 8y bl&
Wi WA R G S 44 2 ACE2 5 S &
FIZ5 A, o0 Bl 2 AR AR AR FH B A 0 RNl 75 1 ) 25
A4, ACE2 [t & N 4% ; =, SARS-CoV-2 3CL /K
it TS 1 1Y) B LR A W 2 — , e S ol 3
e R E BRI AR BRI T AR A AR,
RS P 5 A A R

STELE R W oR , 5 ACE2 454 6 Fe {19 B2 A%,
SRR E (454 R8 K-32. 23 kI/mol) , 5 SARS-
CoV-2 3CL /K it liff 4% & BE A AR Y SR B 2 1 7 185 3%
BE R B2 (455 49 1-33.49 kl/mol) , 5 S 1

GG R IR BRAR R s SRR (S5 A REN
-33.91 kJ/mol) , 5 TMPRSS2 45 4 A £ 1% 114 B 44 B,
I HERE (B4 REN31.39 kl/mol) . LIZEA fiE
<-5 keal/mol YE M i e A% , 7] UL 5 B R A1 &5 AR
F 54 COVID-19 56 H ZHE AL AN m /T
5.0 kcal/mol , H¥J/NFIHM 250045 G RE (LK 3) .
T SRR AR 2 DURR AR (A XHEE I BUIE UL 7

{43 F XA TARADLSGAIE , 45 5 o, W LA
W5 ZARE AL A RE R AR, A5 AT TR, X
LRGP RE S R (A kR A B, BT
4 AR F RS R AR AL AN 5 R A0 I 5
135 5, S P SR G 0 XT3 e s 4% 0 i 38 I
RAEEA T HHER



Vol. 33 XRS5 - T 5 BRI 25 AR ZR AL S T BUBT L POEE I 58 0o 1045005 F) I 245 24 22 F S R RIBL AR R 77

GENT UL SRR AR R 5 ACE2 7 RIFH
g G L TT BRSSO A AR VE T X R AR
FALZH AT T SCHR AT 4R I . A,
PRI AT BT ACE2 A 3 1 SR i U i o i
H 3P R 2 1 8 A1 280 % 141 BN A6 T B[ AS 1) 32 Pre-
print. org [ & FEELER A K ACE2 2 53y

ﬁaﬁ%ji PER B B B 30 ACE2 KR
JA, AT REIE—20 5| A A1 PR XU R R e,
?ﬁaﬁﬁﬁﬂﬁzgﬁ Nz —J2 N ARG ie R 505 B
T FEOO AR K2, 4ERE ACE2 (1 1 % Rk X}
i e ] PR R R e SR A (5

x3 MEHNSGFENFHEBIERHIEER

Table 3 Molecular docking of related targets with monomer components and positive comparison drugs

254 fE Affinity (kJ/mol )

HH D HH4 . .
PDB ID Protein name BN HAREFI GE T HRE
Propranolol Enalapril Artesunate Puerarin
6nb6 Spike Glycoprotein -28.46 -28.88 -33.91 -31.81
61u7 3CLpro 25.12 27.21 -33.49 -33.49
Safw TMPRSS2 -26.37 -28.05 -30.98 -31.39
1142 ACE2 -26.37 -26.37 -30. 14 -32.23
3 \ = VAL-958
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Fig.8 Interventional effects of artesunate and puerarin
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