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Abstract: Objective To explore the potential material basis of Shengmai Injection for the treatment of coronavirus disease 2019
(COVID-19) through network pharmacology and molecular docking technology. Methods The active compounds of Shengmai
Injection were screened by TCMSP and BATMAN-TCM database. The action target was predicted by TCMSP and Targetnet online
database, and the active component-action target network diagram was constructed by Cytoscape 3.7.1; Taking “coronavirus
pneumonia” as the keyword, coronavirus-related disease targets were searched in GeneCards database and OMIM database. The
common target was selected by intersection with the target of Shengmai Injection as the research target. The common target was
imported into STRING database to obtain data, and then the protein-protein interaction network map was constructed in Cytoscape
3.7.1 software; The enrichment analysis of GO function and KEGG pathway was carried out by using R language to predict its action
mechanism and construct the “component-target-pathway” network diagram; Molecular docking analysis of key targets was carried out
by DiscoveryStudio 2.5 software. Results A total of 22 active compounds were obtained from Shengmai Injection. They were DNOP,
B-sitosterol, angeloylgomisin O, gomisin A, gomisin R, wuweizisu C, interiotherin B, changnanic acid, kadsulactone, kadsulignan B,
neokadsuranic acid A, neokadsuranic acid B, neokadsuranic acid C, neokadsuranin, schisanlactone A, schisanlactone E, schizandronic
acid, uridine, diosgenin, guanosine, N-trans-feruloyltyramine and stigmasterol. There were 224 corresponding targets and 16 common
targets with COVID-19, namely CASP3, CASP8, PTGS2, BCL2, BAX, PRKCA, PTGS1, PIK3CG, F10, NOS3, DPP4, NOS2, TLR9,
ACE, ICAMI1 and PRKCE. The key targets were CASP3, PTGS2, NOS2, NOS3 and ICAM1. GO functional enrichment analysis
showed that there were 771 entries for biological processes, 11 entries for cell composition and 79 items for molecular function. A total
of 67 signal pathways were screened by KEGG pathway enrichment analysis, which were mainly related to AGE-RAGE signaling
pathway in diabetic complications, apoptosis-multiple species, p53 signaling pathway, small cell lung cancer, and so on. The results of
molecular docking showed that the components with better docking with the key targets were schisanlactone E, stigmasterol and
N-trans-feruloyltyramine. Conclusion The active compounds in Shengmai Injection, such as schisanlactone E, stigmasterol,
N-trans-feruloyltyramine, can act on CASP3, PTGS2, NOS2, NOS3 and other targets to regulate multiple signaling pathways for
anti-inflammatory, immune regulation, anti-shock and increasing blood oxygen saturation. This may play a role in the treatment of
COVID-19.

Key words: Shengmai Injection; novel coronavirus pneumonia; network pharmacology; molecular docking; KEGG pathway enrichment
analysis; composition-target-pathway; CASP3; PTGS2; NOS2; NOS3; ICAMI; schisanlactone E; stigmasterol; N-trans-

feruloyltyramine; anti-inflammation; immune regulation; anti-shock; increase blood oxygen saturation

H 2019 4 12 H Bk, o 8 5a R 5
( SARS-CoV-2 ) 7| & By #r & 5 AR s 8 il &
(COVID-19) T &4k, BRYLHIT 442 73 NFFiE
B30 JINFBETS, hABRA I P A e ok B ORHE
fi. KZH COVID-19 H#H R E 2 EREIR,
ERIY RTCIER B, SR 51%A7 — B Fh LAl
W CHERR . OIS I 5 R SROE N,
LA & RE R, FEUTEMN AR EIALE
fE B MEAR T 2 28 B a3, HAl, £ EE
fEEREBE, WKIATT EERICFRET 750
TIRIT R

A b M &% Schett ZEPVHF R K], fE
COVID-19 HAEEEHIRIL T T 40/ B 40/ FI
SR 1 20 B S50k 40 B it 2 Rk, Hp R A
MR, Pk 1gG K RER G, FnmEn
SHIE I RAEAE COVID-19 iR R R k% 7 HE
TER, 1EVRIT IS FR A BR OCVE 25 S B 4 i A2
LA AL, IR G T2 s R G 3L B A O E
Rl #7E COVID-19 HAE & FHALS T H0i i) F i

RAESNAR R, KA R0 it Al, BoRdR
ey BURE RRE BOR B, AEIX 5 Hh 25 2 05 R T R
BB B

EKEGE T e CADIANERERE), S,
Ze4 R TR, BAAVIER . Rk T
o BRI GCBAERGR A KT 7
FEE KR DU T ZHI R B3 PR TRt 75
W G BRI BRI AL  R 297 T %) (5
WU~-bi) M EEBEAHEREHIZC. 2020 4 3 H
23 H, skARALEE AL [ 55 Be W i 70t o B 25 B iR
COVID-19 {5 ZAF ] AT R W2-AT R AT = 4R
H A R SRR R ELRE SR N B A A L 4R
A A A BA IR, A B BT
FRHIE, R R A PR 7 I3 IE A2 HOE A 8 EOAE Y
JRERIERY, 1A AR SR RSO BIES B ER G1E
4 B UL AE V5 AR

PSR R AN B R N2 R Rby Al
WA 7 ] 55 S 2 T A P Y T e e 4 M i A A 24
S5 AR 2 B UL E B B AR B R, X



¢ $# Chinese Traditional and Herbal Drugs 35 51 % 25 11 3 202046 A

* 2979 -

COVID-19 =EE 511 B KT ARG K M. PRI
18 R AR R 5 R E AR AU, HAT, BAAENKE
SHRAE COVID-19 =AY 3% B0 thy7 i),
{H R = 53 KR 7 COVID-19 E4E HifE
FNLHI IR S . Rk, A 0 BT AR ke SR T
COVID-19 W LERITEMERS RS SR 5B
AT — AR .

AT RGP, Bt RS2
FEOMH 6 (TCMSP) J BATMAN-TCM #4 2E
WCERAE KRS LAY, 456500 TCMSP.

Targetnet W4 6 & ¥ AH OC 81 0, i i 48 P2
Genecards. OMIM WAL, FIH R & 5 1T
GO (gene ontology) HEE4r#T Al KEGG (Kyoto
encyclopedia of genes and genomes ) {5 5 1# i & £ 4
M, 18IT DiscoveryStudio 2.5 #%f S AT
SRR, FERE R - SR T N2, T
AEWKEFR S AT S A RI R R, KT
KSR Z gy . 2R, Z ST COVID-19
I RIALE], DA AR BKVES0GTT COVID-19 4
R R SR HZ%, TR 1.

Shengmai compounds

( TCMSP, BATMAN-TCM)

Coronavirus pneumonia

Target prediction Targets
Shengmai targets Screenin
: e Genecards , OMIM
(TCMSP, Tlargotnct) Common targets ( F )
| PPI network
C-T network Cytoscape3.7.1 (STRING)
Network construction Software
C-T-P C TP
Venny 2.1.0 network T
__BP CC GO enrichmen MF KEGG
Functional enrichment I KEGG pathway
analysis === | i =1 |
P R platform ==
COVID-19 Key targets Major Targets Major compounds
. (ACE2, 3CL hydrolase) (Coronavirus pneumonia) (Shengmai)
Molecular docking

E1

Molecular
docking

EBCESHRMEHIEFE K 5 F I RIRE

Fig. 1 Research process of network pharmacology and molecular docking in Shengmai Injection
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Table 1 Main active components in Shengmai Injection
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Fig. 2 “Composition-target” network of Shengmai Injection
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Table 2 Major compositions and targets in Shengmai Injection (top 10)
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Fig. 5 Enrichment analysis of KEGG signal pathway of potential targets of active components of Shengmai Injection in

treatment of coronavirus pneumonia
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Fig. 6 Interaction network of “composition-target-pathway”
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Table 3 Docking scores of target protein and its corresponding small molecular compounds
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Fig. 7 Model diagram of docking between key compounds of Shengmai Injection and key targets
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Table 4 Comparison of scores of positive controls
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