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Abstract: Objective To explore the potential material basis of Kangbingdu Granules for the treatment of coronavirus disease 2019
(COVID-19) through network pharmacology and molecular docking technology. Methods The chemical constituents and action
targets of Isatidis Radix, Forsythiae Fructus, Gypsum Fibrosum, Anemarrhenae Rhizoma, Phragmitis Rhizoma, Rehmanniae Radix
Praeparata, Pogostemon cablin, Acoritataninowii Rhizoma and Curcumae Radix in Kangbingdu Granules were searched by TCMSP.
The gene corresponding to the target was searched by UniProt database, and Cytoscape 3.6.1 was used to build a medicinal
material-compound-target (gene) network. DAVID was used to perform gene ontology (GO) function enrichment analysis and
KEGG pathway enrichment analysis to predict its mechanism. Molecular docking of the top 15 components was carried out in the
medicinal material-compound-target network with SARS-CoV-2 3CL hydrolase, and molecular docking with bicuculline, luteolin,
quercetin and angiotensin-converting enzyme Il (ACE2) was performed. Results The medicinal material-compound-target (gene)

network contained eight medicinal materials, 75 compounds and 255 targets. GO function enrichment analysis revealed 161 GO
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items (P < 0.05), including 65 biological process (BP) items, 36 cell composition (CC) items, and 60 molecular function (MF) items.

KEGG pathway enrichment screened 131 signaling pathways (P < 0.05). The results of molecular docking showed that the core active

compounds such as bicuculline, luteolin, and quercetin in the Kangbingdu Granules had similar affinities with those recommended by

COVID-19. Conclusion The active compounds in Kangbingdu Granules can interact with angiotensin-converting enzyme II (ACE2)
via targets PTGS2, HSP90AB1, and PTGS1 to regulate multiple signaling pathways, thereby exerting therapeutic effects on COVID-19.

Key words: network pharmacology; molecular docking; Kangbingdu Granules; coronavirus disease 2019 (COVID-19); angiotensin

converting enzyme II; bicuculline; luteolin; quercetin
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Table 1 Basic information of active compounds in Kangbingdu Granules
2kt Mol ID WEA R OB/% DL
B MOL001689  acacetin 3497  0.24
MOLO002322  isovitexin 3129 0.72
MOLO001721 isaindigodione 60.12  0.41
MOLO001722  2-O-beta-D-glucopyranosyl-2H-1,4-benzoxazin-3 (4H)-one 43.62 031
MOLO001733  eupatorin 3023 037
MOLO001734  3-[[(2R,3R,5R,65)-3,5-dihydroxy-6-(1 H-indol-3-yloxy)-4-oxooxan-2-yl] methoxy]- 85.87  0.47
3-oxopropanoic acid
MOLO001735  dinatin 30.97  0.27
MOLO001736  (—)-taxifolin 60.51  0.27
MOLO001749  bis(2-ethylhexyl) phthalate 4359 035
MOLO001750  glucobrassicin 66.02  0.48
MOLO001755  24-ethylcholest-4-en-3-one 36.08 0.76
MOLO001756 quindoline 33.17  0.22
MOLO001767  hydroxyindirubin 6337  0.30
MOLO001771  poriferast-5-en-3beta-ol 3691  0.75
MOLO001774  ineketone 37.14  0.30
MOLO001779  sinoacutine 49.11 0.46
MOLO001781  indigo 3820  0.26
MOLO001782  (2Z)-2-(2-oxoindolin-3-ylidene) indolin-3-one 4840  0.26
MOLO001783  2-(9-((3-methyl-2-oxopent-3-en-1-yl)oxy)-2-0x0-1,2,8,9-tetrahydrofuro [2,3-h] 64.00 0.57
quinolin-8-yl) propan-2-yl acetate
MOLO001790 linarin 39.84 0.71
MOLO001792  liquiritigenin 3276 0.18
MOLO001793  (E)-2-[(3-indole) cyanomethylene-]-3-indolinone 5459 032
MOLO001798  neohesperidin_qt 71.17  0.27
MOLO001800  rosasterol 3587  0.75
MOLO001803  sinensetin 50.56 045
MOLO001804  stigmasta-5,22-diene-3beta,7alpha-diol 43.04 0.82
MOLO001810  6-(3-oxoindolin-2-ylidene) indolo [2,1-b] quinazolin-12-one 4528  0.89
MOLO001814  (E)-3-(3,5-dimethoxy-4-hydroxy-benzylidene)-2-indolinone 5718  0.25
MOLO001820  (E)-3-(3,5-dimethoxy-4-hydroxyb-enzylidene)-2-indolinone 65.17  0.25
MOLO001828  3-[(3,5-dimethoxy-4-0x0-1-cyclohexa-2,5-dienylidene)methyl]-2,4-dihydro-1H- 51.84  0.56
pyrrolo [2,1-b] quinazolin-9-one
MOLO001833  glucobrassicin-1-sulfonate qt 4252  0.24
MOLO000358  beta-sitosterol 3691  0.75
MOLO000359  sitosterol 36.91 0.75
MOL000449  stigmasterol 4383  0.76
MOLO000953  cholesterol 3787  0.68
R MOLO000173  wogonin 30.68  0.23
MOLO003283  (2R,3R,4S)-4-(4-hydroxy-3-methoxy-phenyl)-7-methoxy-2,3-dimethylol-tetralin-6-ol 66.51  0.39
MOLO003290  (3R,4R)-3,4-bis [(3,4-dimethoxyphenyl) methyl] oxolan-2-one 5230 048
MOLO003295  (+)-pinoresinol monomethyl ether 53.08  0.57
MOLO003305  phillyrin 3640 0.86
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T MOL003306  forsythin 85.12  0.57
MOLO003308 (+)-pinoresinol monomethyl ether-4-D-beta-glucoside qt 61.20 0.57
MOLO003315 3beta-acetyl-20,25-epoxydammarane-24alpha-ol 33.07 0.79
MOLO000211  mairin 5538  0.78
MOLO003322  forsythinol 81.25 0.57
MOLO003330  (—)-phillygenin 95.04  0.57
MOLO003347  hyperforin 44.03  0.60
MOLO003370 onjixanthone I 79.16  0.30
MOLO000358  beta-sitosterol 36.91 0.75
MOLO000422  kaempferol 41.88 0.24
MOLO000522  arctiin 34.45 0.84
MOLO000006 luteolin 36.16  0.25
MOLO000791  bicuculline 69.67  0.88
MOLO000098  quercetin 46.43 0.28
Al MOLO001677  asperglaucide 58.02  0.52
MOLO000422  kaempferol 41.88 0.24
MOLO004373  anhydroicaritin 45.41 0.44
MOL004489 anemarsaponin F 60.06  0.79
MOLO004497  hippeastrine 51.65 0.62
MOLO004514  timosaponin B III 35.26 0.87
MOLO000449  stigmasterol 43.83 0.76
MOLO004528 icariin I 41.58  0.61
MOLO004540 anemarsaponin C 35.50 0.87
MOLO000483  (Z)-3-(4-hydroxy-3-methoxy-phenyl)-N-[2-(4-hydroxyphenyl)ethyl]acrylamide 118.35 0.26
MOLO000546  diosgenin 80.88  0.81
MOLO000631 coumaroyltyramine 112.90 0.20
PR MOL000449  stigmasterol 4383  0.76
¥ MOL000359  sitosterol 36.91  0.75
MOLO000449  stigmasterol 43.83 0.76
J"%4%& MOL002879 diop 43.59  0.39
MOLO005573  genkwanin 37.13 0.24
MOLO005911  5-hydroxy-7,4'-dimethoxyflavanon 51.54 0.27
MOLO005916 irisolidone 37.78 0.30
MOLO005918  phenanthrone 38.70 033
MOLO005921  quercetin 7-O-B-D-glucoside 49.57 0.27
MOLO005922  acanthoside B 43.35 0.77
MOLO005923  3,23-dihydroxy-12-oleanen-28-oic acid 30.86  0.86
MOLO000098  quercetin 46.43 0.28
AEW  MOL003542  8-isopentenyl-kaempferol 38.04 039
MOLO003576  (1R,3aS,4R,6aS)-1,4-bis(3,4-dimethoxyphenyl)-1,3,3a,4,6,6a-hexahydrofuro 52.35 0.62
[4,3-c] furan

MOLO003578 cycloartenol 38.69 0.78
MOL000422  kaempferol 41.88 0.24
il 4= MOLO000358  beta-sitosterol 36.91 0.75
MOLO000359 sitosterol 36.91 0.75
MOLO004328 naringenin 59.29 0.21
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Fig.1 Medicinal material-compound-target network of Kangbingdu Granules
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Fig.3 Top 20 pathways for GO enrichment analysis of targets of Kangbingdu Granules
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Fig. 4 Top 20 pathways for KEGG enrichment analysis of targets of Kangbingdu Granules
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Table 2 Binding affinities of core compounds in Kangbingdu Granules and clinical treatment drugs with SARS-CoV-2

3CL hydrolase and ACE2
N o e o 5 SARS-CoV-23CL K 5 ACE2 454
feah sk ARIETIRE CASE e tbiidmol ) f/dmol )

F A Al R C,0H;NOg 367.40 485-49-4 —-26.78 —41.42
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AEEIRER) PRI LR -4- 1
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LI CsH,FN;0, 157.10 259793-96-9 -20.92

S C1sHy6CIN; 319.90 54-05-7 -18.41
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Fig. 5 Molecular docking of SARS-CoV-2 3CL hydrolase and ACE2 with bicuculline, luteolin and quercetin
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