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Exploring active compounds of Jinhua Qinggan Granules for prevention of
COVID-19 based on network pharmacology and molecular docking
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Abstract: Objective To explore the effective chemical constituents of Jinhua Qinggan Granules for treatment of coronavirus
disease 2019 (COVID-19). Methods The compounds and action targets of eleven herbal medicines in Jinhua Qinggan Granules
were collected via TCMSP. The genes corresponding to the targets were queried by the UniProt database, then the “herbal
medicine-compound-target” network was established by Cytoscape software. The gene ontology (GO) function enrichment analysis
and KEGG pathway enrichment analysis were performed by DAVID to predict their mechanism. Molecular docking was used to
analyze the binding force of the core effective compounds in the “herbal medicine-compound-target” network with SARS-CoV-2
3CL hydrolase and angiotensin converting enzyme II (ACE2). Results The “herbal medicine-compound-target” network contained
154 compounds and 276 targets, and the key targets involved PTGS2, HSP90AB1, HSP90AA1, PTGS1, NCOA2, etc. GO function
enrichment analysis revealed 278 items, including ATP binding, transcription factor activation and regulation of apoptosis process,
etc. KEGG pathway enrichment screened 127 signaling pathways, including TNF, PI3K/Akt and HIF-1 signaling pathways related to
lung injury protection. The results of molecular docking showed that formononetin, stigmasterol, beta-sitosterol, anhydroicaritin and other

key compounds have a certain degree of affinity with SARS-CoV-2 3CL hydrolase and ACE2. Conclusion The effective compounds in
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Jinhua Qinggan Granules regulate multiple signaling pathways via binding ACE2 and acting on targets such as PTGS2, HSP90ABI,

HSP90AAL, PTGS1, NCOA2 for the prevention of COVID-19.

Key words: Jinhua Qinggan Granules; network pharmacology; molecular docking; novel coronavirus pneumonia; angiotensin

converting enzyme II; SARS-CoV-2 3CL hydrolase; formononetin; stigmasterol; B-sitosterol; anhydroicaritin
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medicine in Jinhua Qinggan Granules
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Table 1 Basic information of some chemical constituents in Jinhua Qinggan Granules
ikt MOLID ey OB/% DL | ##f MOLID e OB/% DL
44t MOL001495  ethyl linolenate 46.10 0.20 | #7 I MOL004443  zhebeiresinol 58.72 0.19
MOLO002773  beta-carotene 37.18 0.58 | 40 MOLO001677  asperglaucide 58.02 0.52
MOL003044  chryseriol 35.85 0.27 MOLO004373  anhydroicaritin 4541 044
MOLO000422  kaempferol 41.88 0.24 MOLO004497  hippeastrine 51.65 0.62
MOLO000449  stigmasterol 43.83 0.76 MOLO000546  diosgenin 80.88 0.81
MOLO000006 luteolin 36.16 0.25 |3%F  MOL000522  arctiin 3445 0.84
MOLO000098  quercetin 46.43 0.28 MOLO000358  beta-sitosterol 3691 0.75
R MOLO010788  leucopelargonidin 5797 024 | HE MOL000354  isorhamnetin 49.60 0.31
MOLO004798  delphinidin 40.63 0.28 MOLO004083  tamarixetin 3286 0.31
MOLO004328  naringenin 59.29 0.21 MOLO004112  patuletin 53.11 0.34
MOLO004576  taxifolin 57.84 0.27 MOLO004609  areapillin 48.96 0.41
MOLO005190  eriodictyol 71.79 0.24 MOLO005229  artemetin 49.55 0.48
MOLO005573  genkwanin 37.13 0.24 MOLO007274  skrofulein 30.35 0.30
WA MOL010921  estrone 53.56 0.32 MOLO007401  cirsiliol 4346 0.34
MOLO000359  sitosterol 3691 0.75 MOLO007404  vitexin 52.18 0.21
MOLO004903  liquiritin 65.69 0.74 | #EfiT MOLO001790  linarin 39.84 0.71
MOLO004908  glabridin 5325 047 MOLO002881  diosmetin 31.14 0.27
MOLO005017  phaseol 78.77 0.58 MOLO000471  aloe-emodin 83.38 0.24
MOL007207  machiline 79.64 0.24 | H¥ MOL001484  inermine 75.18 0.54
MOL002910  carthamidin 41.15 0.24 MOLO000211  mairin 5538 0.78
MOL002913  dihydrobaicalin 40.04 0.21 MOL002311  glycyrol 90.78 0.67
A MOLO002915  salvigenin 49.07 0.33 MOL000239  jaranol 50.83 0.29
MOL002927  skullcapflavone II 69.51 0.44 MOLO003656  lupiwighteone 51.64 0.37
MOLO002932  panicolin 76.26 0.29 MOL000392  formononetin 69.67 0.21
MOLO002897  epiberberine 43.09 0.78 MOL004808  glyasperin B 6522 0.44
MOLO008206  moslosooflavone 44.09 0.25 MOL004810  glyasperin F 75.84 0.54
15 MOL000211  mairin 55.38 0.78 MOL004820  kanzonols W 5048 0.52
MOLO003322  forsythinol 81.25 0.57 MOL004904  licopyranocoumarin 80.36 0.65
MOLO000522  arctiin 3445 0.84 MOLO004907  glyzaglabrin 61.07 0.35
MOLO000791  bicuculline 69.67 0.88 MOLO004910  glabranin 5290 0.31
WillRE MOL001004  pelargonidin 37.99 0.21 MOL004912 glabrone 52.51 0.50
MOL004440  peimisine 5740 0.81
SR AR ST =40 MG ST 134, HE (biological process, BP) 45 H. 36 N5 HiY 41y
<z Bl 10 f¥ $2 £ 4 PTGS2 . HSP90AB1  #i/ (cellular component, CC). 50 4> T Lifit
HSP90AA1. PTGS1. NCOA2. AR. NOS2. (molecular function, MF) 4cH, FZW Kk ATP 45
PRSS1. SCN5A. ESRI. DPP4 43l fig 15 123, T FoRDIT . SOV AR TR U 45
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ﬁﬁﬁGo%H<quw,@§uu¢$%ﬁﬁ

S5 BB AR A

KEGG 1 i & S s 2] 127 & (P<
0.05) 1551, WAL AUy .
AN R /NG M it A T 4 B 52 Ao it 46
Horp 25508 %U&EHIH@A@@9HKM
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Fig.2 “Herbal medicine-ingredient-target” network of Jinhua Qinggan Granules
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Fig. 3 GO enrichment analysis of effect targets of compounds from Jinhua Qinggan Granules
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Fig. 4 KEGG enrichment analysis of 20 pathways of effect

targets of Jinhua Qinggan Granules
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— MK B 5 S ARAH T FH RIS i, i
R, RAE R PTREEROR . 70X
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LG EY) I 5 FIEIRIAYT 2545 SARS-CoV-2
3CL /KB ACE2 43 il A T 43§, 45 R WK 2.
XN AEYE 2 ANEEZ E A BT 5.0
kJ/mol, KB EAET RO A% NS AL S ) 51X
2 MRS e, Hih, 5 SARS-CoV-2
3CL /Kfifll &l & R & W o il o L A4Sy (456
e —32.64 kJ/moD). 1% 3 (455 H8h-32.22 kI/moD)
MIARREHE (448 h-31.38 kI/moD. SR, X
55 ACE2 M55 REXMIE T-29.29 kI/mol, 5
CUROE ) SCERAEST, HILSE A2 M BRI E
R, Msh, 52 MEAZ NG REERIML S PE
AP IS RE ., WKIRERE R B S AN A 3R,
H TP s G S B E R A EAER,
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R2 SWERTRZOCUSYRIGKATTHYS SARS-CoV-2 3CL /KFEE R ACE2 HIZ5 & RE
Table 2 Binding affinities of key compounds in Jinhua Qinggan Granules and clinical drugs with SARS-CoV-2 3CL hydrolase

and ACE2
st MOLID CAS & GELICLU,

SARS-CoV-2 3CL /K fiftitfy ACE2
Wik Bz =% MOL000098 117-39-5 -30.54 -30.54
IS MOL000422 520-18-3 -32.64 -32.64
TS MOLO000006 491-70-3 -31.38 -33.05
PSR MOL000173 632-85-9 -29.71 -30.54
-4+ Hi MOL000358 83-46-5 -30.12 -32.64
T 3 MOL000392 485-72-3 —28.87 -29.29
2 MOL004328 480-41-1 -29.71 -31.38
TR R MOL002714 491-67-8 -32.22 -32.64
A= MOL000449 83-48-7 -28.03 -33.89
KR MOL004373 38226-86-7 -30.54 -33.89
Tt 05 5 1809249-37-3 -33.89 -37.66
AR 36791-04-5 -27.20 -30.12
Ui IS 192725-17-0 -35.98 -33.89
MFEIR 155213-67-5 -33.47 -35.15
g 54-05-7 -27.20 -23.85
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Fig. 5 Molecular docking of stigmasterol, anhydroicaritin, beta-sitosterol and formononetin with SARS-CoV-2 3CL hydrolase

and ACE2
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