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Exploring potential effect of Shengjiang San on SARS-CoV-2 based on network
pharmacology and molecular docking
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Abstract: Objective To explore the potential effect of Shengjiang San for inhibiting SARS-CoV-2. Methods The target genes of
Beauveria bassiana, Cryptotympana pustulata, Curcuma longa, Rheum officinale in Shengjiang San were screened out through the
database analysis of Encyclopedia of Traditional Chinese Medicine (ETCM), and traditional Chinese medicine system pharmacology
platform (TCMSP), Bioinformatics Analysis Tool for Molecular Mechanism of Traditional Chinese Medicine (BATMAN-TCM) and
Collective Molecular Activities of Useful Plants (CMAUP). GeneCards database was used to obtain target genes of antivirus. The
intersection method was used to obtain the target genes related to the antiviral effect of Shengjiang San. Cytoscape 3.7.2 software
was applied for the construction of prescription-CMM-targets (genes) networks. Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway enrichment analysis and gene ontology (GO) functional enrichment analysis were performed by R language to
predict the potential mechanism of Shengjiang San against the virus. TCMSP, CNKI and PubChem databases were used to retrieve the
chemical components of B. bassiana, C. pustulata, C. longa and R. officinale in Shengjiang San. AutoDock Vina 1.1.2 was used
for molecular docking to study the interactions of each chemical component with SARS-CoV-2 3CL hydrolase or angiotensin

converting enzyme II (ACE2). Results Shengjiang San could play an antiviral role through the corresponding 663 target genes.
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Top ten pathways were related to antivirus (P < 0.01) in the KEGG pathway enrichment screening, including influenza A, etc. The

affinity values of a total of 133 compounds in Shengjiang San were < —29.3 kJ/mol for molecular docking with SARS-CoV-2 3CL

hydrolase. The affinity values of 145 compounds for molecular docking with ACE2 were < —29.3 kJ/mol. Conclusion Shengjiang

San could regulate multiple signaling pathways to inhibit virus, and have a potential inhibiting effect on SARS-Cov-2.

Key words: Shengjiang San; SARS-CoV-2; coronavirus; SARS-CoV-2 3CL hydrolase; angiotensin converting enzyme II
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Table 1 Binding affinities of core compounds in Shengjiang San with SARS-CoV-2 3CL

i Htag/

5 WEYI TR Pubchem CID I 3
(kJ'mol )
1 revandchinone-2 5320940 —46.4 Kk
2 R R B2-3-0-% & FHR (procyanidin B2-3'-O-gallate) 15593124 433 K
3 FEMKI W B (palmidin B) 5320385 423 N
4 K¥E BN A (rheidin A) 5320957 423 K
5 K#EZHE C (rheidin C) 5320959 -41.8 K
6 M K# HEE C (palmidin C) 5320386 -41.4 K
7 K#EK HWE B (emodin bianthrone) 10097848 -41.0 K
8 HIM K JH] A (palmidin A) 5320384 —40.6 N
9 R _RHi B (rheidin B) 5320958 —40.6 Kig
10 FHEHIC A (sennidine A) 122839 -40.2 K
11 3-25-2-4-F-3- A IR EL-6-[(1E)-2-(4-F2 5:-3- A L 2R 4 ) £ M L -4 H-IE IR-4- - 69879809 -32.2 ESy
Bl (cyclocurcumin 2)
12 E i (stigmasterol) 5280794 -29.7 3
13 EHEIFZER (demethoxycurcumin) 5469424 -29.7 E:
14 ZZ3 &K (curcumin) 969516 -29.3 E
15 WEHFEHIEEHE (bisdemethoxycurcumin) 5315472 -29.3 E2y
16 —“&F#E % (dihydrocurcumin) 10429233 -29.3 e
17 N-[(2S,3R)-7-(2-acetamidoethyl)-3-(3,4-dihydroxyphenyl)-2,3-dihydro-1,4-benzodioxin- — —31.8 kg
2-yl] acetamide
18  N-[(2R,3S)-7-(2-acetamidoethyl)-2-(3,4-dihydroxyphenyl)-2,3-dihydro-1,4-benzodioxin- — -31.4 g
3-yl] acetamide
19 N-[(E)-2-[(2R,3S)-3-acetamido-2-(3,4-dihydroxyphenyl)-2,3-dihydro-1,4-benzodioxin-7- — -31.0 i)
yl] vinyl] acetamide
20 (3Z)-3-(2-amino-4,6-dioxo-5,8-dihydro-1H-pteridin-7-ylidene)-2-oxopropanoic acid — -29.3 i)
21 M 6449952 —-36.4 e
22 i 2-7-0-B-D-4-O-F KL W 46 4 W 5282160 -360  fE&E
23 (22E,24S)-50,80-FF 4K -24-FRE-BH §-6,9 (11),22-—)i-3B-F% — -33.1 fEA
24 (2R38)-2-(3' 4~ R FEIEIH) 37 B A FE-T-(N- L2 2,3E) -1 4- IR A A ot — -33.1 {[EES
25 (2R38)-2-(3"4- R IE)-3- LR FE-6-(N- L SE-2"- B LM FE)- 1L A-WR A I e — -33.1 B %
26 (2R,38)-2-(3'4"- R FEIEI) 37 B FE-T-(N- L L2 2,3 -1 4- IR A A ot — -326  fE#&E
27 MEE 5280343 -32.6 fEd
28 &M 5280863 -32.6 g
29 (22E24R)-50,60- M FE M (5-8(14),22- —Hi-3B,To- I — -32.6 fEa
30 22E-3B-F25E-Sa,60- P A i -22-4- 71 — -32.2 G
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x2 FEMTBIUEYS ACE2 IEEERE
Table 2 Binding affinities of core compounds in Shengjiang San with ACE2

FE kB 2 F Pubchem CID  #5& H HAE/(K-mol™)  SKIE
1 revandchinone-3 5320941 -55.6 K
2 revandchinone-2 5320940 -53.1 K
3 FE R R B (palmidin B) 5320385 —49.8 PN
4 revandchinone-4 5320942 —47.3 N
5 KA W-8-0-(6'-O-¥ & T-Ik)-ML R i 47 ¥ H [chrysophanol-8- — —46.9 Kk

O-B-D-(6'-O-galloyl)-glucopyranoside]
6 FE R Z R C (palmidin C) 5320386 -46.9 PN
7 FABIZEE-4-0--D-(6"-O-B 8 1 1)-ME W i & HH [piceatannol- — —46.0 PN
4'-0-B-D-(6"-O-galloyl)-glucopy-ranoside]
BRI A (palmidin A) 5320384 —45.6 N
revandchinone-1 101223029 —44.8 K

10 (H)-RILKEK-7,3-0-p-D-HiE T — ~44.8 PN

11 gitoxigenin 348482 -38.1 ey

12 stigmasterol 5280794 —38.1 ESy

13 cyclocurcumin 69879809 -37.7 E

14 37 (curcumin) 969516 343 E

15 B-75 W7 (pB-sitosterol) 222284 -33.9 E2y

16 ELHEAREHE (demethoxycurcumin) 5469424 -33.9 E:

17 5-HEFLEEE (5'-methoxycurcumin) 10250249 -33.9 B

18 VUHJEZE B E (tetramethylcurcumin) 11487078 -33.9 e

19 H4AKHEI (alnustone) 5317598 -33.1 E 3

20 2-hydroxy-methyl-anthraquinone 87014 -32.2 E

21 N-[(E)-2-[(2R,35)-3-acetamido-2-(3,4-dihydroxyphenyl)-2,3- — -37.7 kg

dihydro-1,4-benzodioxin-7-yl]vinyl] acetamide

22 N-[(2S,3R)-7-(2-acetamidoethyl)-3-(3,4-dihydroxyphenyl)-2,3- — -37.7 g

dihydro-1,4-benzodioxin-2-yl] acetamide

23 N-[(2R,35)-7-(2-acetamidoethyl)-2-(3,4-dihydroxyphenyl)-2,3- — -37.7 g

dihydro-1,4-benzodioxin-3-yl]acetamide

24 (32)-3-(2-amino-4,6-dioxo-5,8-dihydro-1H-pteridin-7-ylidene)- — -35.1 kg

2-oxopropanoic acid

25 BB ctapeptide — -31.8 gt

26 cyclo (S)-Pro-(R)-Leu — -31.4 o gt

27 (22E24R)-50,60- 48 2 A 1§-8(14),22- —#-3B,70- ¥ — —43.1 EE

28 3BSa-FEHE-(22E,24R)-F i1 5-7,22-Jfi-6-1i — —42.7 R %

29 Wit 2 2%-7-O-B-D-4-O- F L R 41 46 i 7 5282160 423 e

30 Ta- P4 FE-(22E,24R)-50,60-FF 5 22 £ £ -8(14),22- - Jf5-3B-FiE — -42.3 B

31 22E-3f-Fdk-5a,60- P A §-22-1-7-H — ~41.8 e

32 (22E,24R)-37 11 §§-5,7,22- = J5-3B- 444679 -41.0 Ea

33 T R -7,22- T H5-3B,50,60- = FF — -39.7 e

34 B-75 S 1 222284 -38.5 EE

35 LIZE-7-0-B-D-4-O- H BN 2 — -38.5 R %

36 OB 9832120 -38.1 =5
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H/T-29.3 kJ/mol, FH R B LAY 104 4,
LIRS YIE 6 A, Witk S 4 4,
BRI EIA 194 3 145 MEEY) 5 ACE2
AT R4 G e BdE /b T-29.3 kI/mol, Jr
KT IIEYIA 91 A, ZE P ILEwf 274,
W A S 6 A4S, BRI EYA 21 4.
VEIHTHE R AL S IHE S SARS-CoV-2 3CL JKfif
iy ACE2 UM &rimte, WoRTHREsURiEdt

SARS-CoV-2 I A EH s Rl
3.6 HMEEHFPELENS SARS-CoV-2 3CL Ki#
fgfn ACE2 ISR 2

WG 7 xR emr . Kb RS
revandchinone-2 %} SARS-CoV-2 3CL /K fi# Mg Fll
ACE2 # AT A s ALy, Jeah & e o) il 2 —46.4.
=53.1kJ/mol, M AEHE W 6. 7. SARS-CoV-2
3CL 7K fife Bl v M 101 48 D3 32 BEA 1 8 1 A b i

6 Revandchinone-2 (A) 5 SARS-CoV-2 3CL 7Kf#fE (B) BI5 FXfis
Fig. 6 Molecular docking of revandchinone-2 (A) with SARS-CoV-2 (B) 3CL hydrolase

7 Revandchinone-2 (A) 5 ACE2 (B) % F*HiZ
Fig. 7 Molecular docking of revandchinone-2 (A) with ACE2 (B)

Bt A4 N3 0350 £E 1) loop X ek o ik — 25 40 #7
revandchinone-2 fJ¥23E L 3CL /KA#RF ) Phel40
F1 Serl44 K&, 5 His4l. Metd49. Asnl42.
Gly143. GIn189 JEREi/K/ER, W9k Ttk &MY
R A A EAE S . [FHEE, ACE2 [igPkr4s
DX 35k DL L C A JT A A7 b 43 1 0 2 R R 1A X
.. Revandchinone-2 5 Trp271. Cys344. Glul45.
Asp269. Arg273. Thr371. Try515. His374 258 Ik
R E s K IR, R ke e &5 i %
4 e
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