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Abstract: Objective To investigate the mechanism of sovereign medicines in Sanren Decoction on coronavirus disease 2019
(COVID-19) through network pharmacology and molecular docking methods. Methods The main active ingredients of sovereign
medicines in Sanren Decoction (Armeniacae Semen Amarum, Amomun kravanh Pierre ex Gagnep, and Coicis Semen) were obtained
and screened from by TCMSP and TCMID V2.0, combined with related research. Using UniPort database to query the target proteins
corresponding to the active ingredients, then a component-target network was constructed by Cytoscape 3.7.2. PPl network was
constructed through the STRING website, and cytoHubba was used to analysis the key subnetworks. CTD database was used to
analyze GO and KEGG enrichment of the active ingredient target proteins of Sanren Decoction. Using the active ingredients of
sovereign medicines in Sanren Decoction and related chemical drugs such as lopinavir as ligands, molecular docking with the
SARS-CoV-2 3CL hydrolase was performed through the CB-Dock website. Results Sovereign medicines in Sanren Decoction
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had 39 active ingredients, corresponding to 168 target proteins. The GO enrichment analysis obtained 25 biological processes (BP)
items, 14 related items of cell composition (CC), and two molecular function (MF) item, respectively. KEGG enrichment screened 36
signaling pathways such as innate immune system, cytokine signaling in immune system, signaling by interleukins. The molecular

docking results suggested that the active ingredients of mairin, ziziphin_gt, and oleanolic acid of sovereign medicines in Sanren

Decoction had good binding energy with SARS-CoV-2 3CL hydrolase, and the Vina score of them were similar to those of lopinavir
(the 3CLpro inhibitor) and remdesivir (RNA-dependent RNA polymerase inhibitor). Conclusion Sovereign medicines in Sanren
Decoction may participate in inflammation-related signaling pathways by regulating inflammatory factors, regulating multiple
physiological processes of the disease with multi-components, multi-targets, and multi-pathways. It plays a certain intervention role
in the treatment of COVID-19 and its active ingredients have potential resistance to SARS-CoV-2.
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The vyellow dots indicate the active ingredients of sovereign
medicines in Sanren Decoction. The more target protein the active
ingredient has, the larger the dot is. The blue rhombuses indicate the
targets information corresponding to each active ingredient
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Fig. 1 Network diagram of main active ingredient-target of
sovereign medicines in Sanren Decoction
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Fig. 4 GO enrichment of sovereign medicines in Sanren
Decoction (biological process)
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Fig. 5 KEGG enrichment of sovereign medicines in Sanren
Decoction
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o BEFRE, HiEVG4 (Remdesivir) & &
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6lu7), T E ik &4 MOL 2542, 43515 N\ CB-Dock
WG HEAT 70 T X Vina #343 (Vina score) 52

Vina 275 LUAH L) 148 2 300 52 AR RIS AR 2E AT 43
TR B E SIS, HBRARRZ AR
PSRN D3 o« X4 R 9278, 5 SARS-CoV-2 3CL
IK AR BRI B AT B AR OIS UL I3 Bl
PiE5. AHEAERR (MOL000211) & (MOL003410)
RS BUREE (MOL000263), HAF/MAEX a1 (3% 2
FIEE 6),
3 g

COVID-19 PL “¥8. #. F. 8" NEAHL,
MR R LR A, ORI
K. “ORNTH, B, BT e, B

F2 Z{CFEHBRHUAMREXUFEAYS SARS-CoV-2 3CL KFEFH Vina 54
Table 2 Vina score of compounds in Sanren Decoction and related drugs with SARS-CoV-2 3CL hydrolase
x) S WEms  Vinafs mER center size!

X y z X y z
gy — IBILA S -8.2 264 37 5 58 28 28 28
=gy — T pa -8.2 227 -34 16 54 20 20 20
gy o MOL000211 -7.8 227 -34 16 54 23 23 23
gy = MOL003410 -75 264 -37 5 58 24 24 24
gy =E: 2 MOL000263 -7.4 227 -34 16 54 23 23 23
gy Mg MOL012135 -7.4 227 34 16 54 22 22 22
gy — FIFEHH -7.4 264 -37 5 58 28 28 28
gy A MOL002311 -7.3 227 -34 16 54 23 23 23
g A MOL004903 -7.3 227 34 16 54 24 24 24
gy HA MOL001320 -7.3 289 -14 34 56 24 24 24
g A MOL005017 -7.2 227 34 16 54 22 22 22
gy A, FU MOL000359 -71 264 -37 5 58 25 25 25
g AL EYAe MOL000449 -71 264 -37 5 58 25 25 25
gy B MOL004355 -7.0 227 -34 16 54 25 25 25
g A MOL004841 -7.0 227 34 16 54 21 21 21
gy A MOL010921 -7.0 227 -34 16 54 19 19 19
g A MOL004908 -6.9 264 -37 5 58 23 23 23
gy ey MOL001323 -6.9 227 -34 16 54 26 26 26
g A MOL007207 -6.8 227 -34 16 54 20 20 20
gy A, BT MOL000953 -6.8 264 -37 5 58 25 25 25
g A MOL000492 -6.4 289 -14 34 5 21 21 21
=2y — FIEFE#H -6.2 329 -1 15 66 19 19 19
g A MOL012922 -6.1 289 -14 34 56 22 22 22
gy HE . BU MOL002372 -6.0 264 -37 5 58 30 30 30
=gy — A -5.5 227 -34 16 54 22 22 22
gy HRE MOL000254 -5.4 227 -34 16 54 18 18 18
g A MOL002211 -5.2 264 -37 5 58 26 26 26
gy HRE MOL000122 -5.1 227 -34 16 54 16 16 16
hizh FC MOL008121 -5.0 264 -37 5 58 33 33 33
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g IR &I %x Vina 5843 TR

X y z X y z
e HRE MOL000255 -5.0 264 -37 5 58 24 24 24
gy HEl MOL000265 -5.0 227 34 16 54 19 19 19
e AL MOL008118 -4.9 227 34 16 54 38 38 38
gy HEl MOL000207 -4.9 227 34 16 54 18 18 18
e S MOL004786 -4.9 227 34 16 54 17 17 17
gy e MOL005030 -4.8 227 34 16 54 32 32 32
e Ry MOL002882 -4.8 264 -37 5 58 28 28 28
gy e MOL010922 -4.7 227 34 16 54 30 30 30
gy A, B MOL000256 -4.7 227 34 16 54 36 36 36
gy =E: 7 MOL000125 -4.7 227 34 16 54 16 16 16
gy S MOL000905 -4.7 227 -34 16 54 16 16 16
gy =E: 7 MOL000262 -4.6 227 34 16 54 16 16 16
gy SE:A MOL000018 -4.6 227 -34 16 54 16 16 16
gy HREl MOL000267 -4.6 329 -11 15 66 19 19 19
iz Y MOL001494 -45 227 -34 16 54 29 29 29

XTSI AR X CIASTE Xy z BT AL R
*the center coordinates of the interface bag; *The size in the x, y, and z directions of the interface bag
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L A S\ n \\r\
ny: !

No. 1 JAULHF-SARS-CoV-2 3CL /K fitfiy

No. 5 MOL000263-SARS-CoV-2 3CL 7K fiffif

No. 3 MOL000211-SARS-CoV-2 3CL /K fi# il

6 Vina 159 RIKHIET 5 ML S D FRHEER

Fig. 6 Docking mode of top five compounds with lowest Vina score
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