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Study on active compounds of Yupingfeng San for prevention of coronavirus disease
2019 (COVID-19) based on network pharmacology and molecular docking
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Abstract: Objective To find out the active compounds of Yupingfeng San for the prevention and treatment of the coronavirus
pneumoniadisease 2019 (COVID-19) using network pharmacology and molecular docking, with a purpose to find a better clinical use
of Yupingfeng San. Methods The effective ingredients and targets of Astragali Radix, Atractylodis Macrocephalae Rhizoma and
Saposhnikoviae Radix were searched from the traditional Chinese medicine system pharmacology analysis platform (TCMSP)
website, and the protein and protein interactive network of Yupingfeng San was established using the String database (PPI).
Cytoscape 3.6.1 software was used for data analysis to extract the Hub network from the PPI network. The KEGG pathway analysis
was performed using the String database and the molecular docking was performed using ChemOffice, PyMOL, and Auto Dock
software. Results A total of 45 effective ingredients were obtained with limited screening conditions [oral bioavailability (OB) >
30%; drug-like (DL) > 0.18], and 345 potential targets and 15 key targets of Yupingfeng San were screened. A total of 50 pathways were
obtained by KEGG pathway analysis, among which 25 main pathways were selected, including PIK3R1 target regulation PI3K-Akt
signaling pathway, Ras signaling pathway, HIF-1 signaling pathway, and MAPK signaling pathways and T cell receptor signaling pathways.
Conclusion  The active compounds in Yupingfeng San can inhibit the combination between SARS-CoV-2 protein and
angiotensin-converting enzyme II (ACE2), thus regulating multiple signal pathways (PIK3R1, IGFIR, etc), which plays a role in the
prevention of COVID-19.
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®1 ERKEPBIEEUEDELER
Table 1 Basic information of some active compounds in Yupingfeng San
it TRS) A=y OB/% DL MXAHFH=E
B5X. MOLO000011  (2R,3R)-3-(4-hydroxy-3-methoxy-phenyl)-5-methoxy-2-methylol-2,3- 68.83  0.66 386.38
dihydropyrano [5,6-H] [1,4] benzodioxin-9-one
MOLO011730  11-hydroxy-sec-O-beta-d-glucosylhamaudol qt 50.24  0.27 292.31
MOLO011732  JIIEHIEABE (anomalin) 59.65  0.66 426.50
MOLO011737  divaricatacid 87.00  0.32 320.32
MOLO011740  divaricatol 31.65 0.38 334.35
MOLO001941  ammidin 3455  0.22 270.30
MOLO011747  (4fiif¥ (ledebouriellol) 3205 0.51 374.42
MOLO011749 Wi AR (phelloptorin) 4339 0.28 300.33
MOLO011753  5-O-F 3L BFKEE (5-O-methylvisamminol) 37.99  0.25 290.34
MOL002644  Hi#i3E# (phellopterin) 40.19  0.28 300.33
MOL000359 %+l Csitosterol) 3691  0.75 414.79
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R 1
) I~ =% OB/% DL MIX4Fiis
B, MOL000173 X3 %% (wogonin) 30.68  0.23 284.28
MOLO000358  B-7+ il (beta-sitosterol) 3691  0.75 414.79
MOL001494  mandenol 42.00 0.19 308.56
MOL001942  SBKAET#1% (isoimperatorin) 4546 023 270.30
MOL003588  JIEKAT#H 2 (prangenidin) 3631 022 270.30
MOLO007514 methyl icosa-11,14-dienoate 39.67 0.23 322.59
MOLO013077 47ERI# % (decursin) 39.27  0.38 328.39
B MOL000211  [FI#EAEEE (mairin) 5538  0.78 456.78
MOL000239 &7 % (jaranoD) 50.83  0.29 314.31
MOL000296 & EH JG (hederagenin) 3691  0.75 414.79
MOL000033  (35,85,9S,10R,13R,14S,17R)-10,13-dimethyl-17-[(2R,5S)-5-propan- 3623 0.78 428.82
2-yloctan-2-yl1]-2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-
cyclopenta [a] phenanthren-3-ol
MOL000354 R ZE#& (isorhamnetin) 49.60 031 316.28
MOL000371  3,9-di-O-methylnissolin 5374  0.48 314.36
MOLO000374  5'-hydroxyiso-muronulatol-2’,5'-di-O-glucoside 41.72  0.69 642.67
MOLO000378  7-O-methylisomucronulatol 74.69  0.30 316.38
MOLO000379  9,10-dimethoxypterocarpan-3-O-B-D-glucoside 36.74 092 462.49
MOL000380  (6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro-6H-benzofurano[3,2-C] 6426  0.42 300.33
chromen-3-ol
MOL000387  BXZXfiE (bifendate) 31.10  0.67 418.38
MOL000392  HlIT=Aif£ % (formononetin) 69.67 0.21 268.28
MOL000398 5 #{ %l (isoflavanone) 109.99 030 316.33
MOL000417  BEF &R (calycosin) 4775 024 284.28
MOL000422 11125 (kaempferol) 41.88 0.4 286.25
MOL000433 i (folic acid) 68.96  0.71 441.45
MOL000438  (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl)chroman-7-ol 67.67 026 302.35
MOLO000439  isomucronulatol-7,2'-di-O-glucosiole 49.28  0.62 626.67
MOL000442  1,7-dihydroxy-3,9-dimethoxy pterocarpene 39.05  0.48 314.31
MOL000098 4tz & (quercetin) 4643 0.28 302.25
HAR  MOL000020  12-F B FelisE-8- R AR = (12-senecioyl-2E,8E,10E-atractylentriol) ~ 62.40  0.22 312.39
MOLO000021  14-Z, B35 % B GmEFE-8- I sAAR =HE (14-acetyl-12-senecioyl-2E,  60.31  0.31 355.44
8E,10E-atractylentriol )
MOL000022  14-Z Bt Hk-12-T B OGBERE-8- X HT R =BF (14-acetyl-12-senecioyl-  63.37 0.3 356.45
2F,8Z,10E-atractylentriol )
MOL000028 o~ /l5EE (a-amyrin) 39.51  0.76 426.80
MOL000033  (35,85,9S,10R,13R,14S,17R)-10,13-dimethyl-17-[(2R,5S)-5-propan- 3623 0.78 428.82

2-yloctan-2-y1]-2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-

cyclopenta [a] phenanthren-3-o0l
MOL000049  3B-Z B HEAE AN (3B-acetoxyatractylone) 54.07 0.22 274.39
MOL000072  8B-ZFA AR HEE 1L (8B-ethoxy atractylenolide I11) 3595  0.21 276.41
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1 ERKEZM-E R %
Fig. 1 Herbs-target network of Yupingfeng San

B2 ERXEH PPI X Hub W%
Fig.2 PPI and Hub network of Yupingfeng San
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Fig. 3 Distribution of intersection compounds (A) and compounds belonging to core target (B) in Yupingfeng San
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Fig. 6 Twenty-five pathways of core targets of Yupingfeng San by KEGG enrichment analysis
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Table 2 Binding energies of core compound molecules in Yupingfeng San

ikl e e NS T RE CAS 5 diamEH H66a8/(kImol )
MOL000422 1l 23 Ci5H1006 428.70 520-18-3 3CLpro 29.2
ACE2 4.3
MOLO000098  #t 7 & CisH1007 302.23 73123-10-1. 74893-81-5. 117-39-5  3CLpro 342
ACE2 -4.5
MOL000354 SRAE CisHi2Or 316.26 480-19-3 3CLpro 30.0
ACE2 —4.4
MOL000033  FRJLHFE CioHs20 428.70 64997-52-0 3CLpro 75.2
ACE2 -4.5
MOL000239  HefT= Ci7Hua 314.29 3301-49-3 3CLpro 432
ACE2 —4.4
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Fig. 7 Molecular docking diagram of SARS-CoV-2 3CLpro with core compounds of Yupingfeng San
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