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Study on potential pharmacodynamic substances of Qingwen
Hufei granules for prevention and treatment of COVID-19 based
on network pharmacology and molecular docking
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Abstract : This study aims to predict potential targets and molecular mechanisms of Qingwen Hufei granules in the treatment
of COVID-19 based on network pharmacology and molecular docking. At first, the active compounds and potential targets of
sixteen Chinese medicines in Qingwen Hufei granules were collected from TCMSP,BATMAN-TCM and TCMIP database. The
related targets of COVID-19 were searched by GeneCard and OMIM database. And then, the potential targets of Qingwen
Hufei granules in the treatment of COVID-19 were obtained by venny2. 1. 0. The potential targets were analyzed by GO func-
tion enrichment analysis and KEGG pathway enrichment analysis with R platform, and the related pathways were analyzed
combined with literatures. At last, Cytoscape3. 7. 1 software was used to construct network diagram. The ability to combine
main active compounds with SARS-CoV-23CL hydrolase, angiotensin converting enzyme II ( ACE2) and RNA-dependent
RNA polymerase virus ( RdRp) were evaluated by AutoDock4. 2. 1software. The 473 active compounds and 123 targets of
Qingwen Hufei granules in the treatment of COVID-19 were obtained through network pharmacological analysis, the KEGG

and literature analysis showed that Qingwen Hufei granules can play a role by regulating many related pathways, such as
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MAPK, small cell lung cancer, pulmonary tuberculosis, PI3K-AKT pathways and so on. Molecular docking results showed that
the core components had good affinity with the SARS-CoV-2 3CL hydrolase , ACE2 and RdRp. This study demonstrated the 15
main active compounds of Qingwen Hufei granules may act on 15 important targets such as MAPK1 ,MAPK3 ,RELA and IL6

by inhibiting the binding of SARS- CoV-2 3CL hydrolase, ACE2 and RdRp,regulate multiple signal pathways,and achieve the

effect of prevention and treatment of COVID-19. This study reveals the characteristics of Qingwen Hufei granules in treating

COVID-19 " multi-component , multi-target, multi-channel" , which provide a reference for in-depth discussion of the mecha-

nism of action of Qingwen Hufei granules in the treatment of COVID-19.

Key words : COVID-19 ; Qingwen Hufei granules ;network pharmacology ; molecular docking
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Table 1  active compounds of Qingwen Hufei granules in the treatment of COVID-19

(A=3% MOL ID AR B i GRUN 3 L]

Compound MOL ID Degree CC BC Herb
Quercetin Hi} i 2 MOLO00098 47 0.488 281 0.166 436 BIMR R A
Luteolin A B2 MOLO000006 28 0.464 684 0.070 113 3 FEAE AARAE S
Wogonin I #A-3 MO1.000173 21 0.443 262 0.024 867 TR 7R

. . Wi DLEE K 4 I
Beta-sitosterol B-73 f /i MOL000358 18 0.444 840 0.050 466 [}ﬁ% ;f %ﬁf\; ;i;ﬁ JF%%L
Kaempferol [11Z5 /i MOL000422 18 0.441 696 0.032 092 R AARAE H
Licochalcone a H EL 25 SR A MOL000497 16 0.431 034 0.017 427 e
Naringenin #fii J 2 MOL004328 15 0.425 170 0.041 992 H
Acacetin £ & WE MOLO001689 14 0.429 553 0.011 270 it
Formononetin -4 #£ 3% % MOL000392 12 0.426 621 0.005 231 He
Indirubin %t T4 MO1002309 12 0.423 729 0.012 955 KT
Glycyrol H L) MO1.002311 9 0.420 875 0.003 992 A H R KA
Glycitein # 7 # % MOL008400 8 0.426 621 0.006 704 W5
Beta-carotene 8- % | 2 MOL002773 8 0.412 541 0.011 353 SARAE
Frutinone A ¥ A6 2R A MOL005321 6 0.423 729 0.005 294 W5
Stigmasterol &7 §§ 5 MO1.000449 6 0.422 297 0.009 195 B A EA Sk
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Table 2 key targets and “Target-pathway” network of Qingwen Hufei granule in the treatment of COVID-19
Fe 5 HLAR HHAK P RN S LY BRI
No. Target name Protein name BC CcC Degree
1 MAPKI1 Mitogen-activated protein kinase 1 0.057 5 0.540 7 17
2 MAPK3 Mitogen-activated protein kinase 3 0.057 5 0.540 7 17
3 RELA Transcription factor p65 0.052 1 0.525 1 16
4 IL6 Interleukin-6 0.033 6 0.489 9 12
5 MAPKS Mitogen-activated protein kinase 8 0.0215 0.4899 12
6 BCIL2 Apoptosis regulator Bel-2 0.020 8 0.453 4 10
7 TNF Tumor necrosis factor 0.0259 0.472 6 11
8 MAPK14 Mitogen-activated protein kinase 14 0.018 4 0.453 4 10
9 PRKCB Protein kinase C beta type 0.016 9 0.4312 8
10 CCND1 G1/S-specific cyclin-D1 0.014 0 0.442 4 8
11 STAT3 Signal transducer and activator of transcription 3-alpha/beta 0.013 4 0.4319 8
12 1L1B Interleukin-1 beta 0.014 7 0.436 7 9
13 CASP3 Caspase-3 0.014 1 0.442 3 9
14 PRKCA Protein kinase C alpha type 0.012 1 0.447 8 8
15 EGFR Epidermal growth factor receptor 0.009 7 0.412 4 6

Fig. 7 Molecular docking diagram of 7SARS-CoV-23CL hydrolase , ACE2 and RdRp with active compounds
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f. SARS-CoV-2 3CL hydrolase-wogonin;g. SARS-CoV-2 3CL hydrolase-luteolin ;h. SARS-CoV-2 3CL hydrolase-quercetin ;i. RdARp-B-sitosterol ;

j- RdRp-wogonin ; k. RdRp-luteolin ;1. RARp- quercetin.
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R3 HEPHBAZOEENS SARS-CoV-2 3CL /k##EE ACE2 0 RdRp IS HEN
Table 3 binding energy of core compounds of Qingwen Hufei granule with SARS-CoV-23CL hydrolase , ACE2 and RdRp

Yk Stk

R IER 2k e LEA LA
Compound name Receptor Binding energy Binding site
(kcal/mol)

B-43 5 B Beta-sitosterol ACE2 5.85 SER409
W EHEZ Wogonin ACE2 5.50 ARG514
AR Luteolin ACE2 5.93 GLU375 .GLU402 ,ARG514
Wit F % Quercetin ACE2 5.16 GLU402 . SER409 . GLU406
B-4 i Beta-sitosterol SARS-CoV-2 3CL 7K fift il 5.53 AVLI25
I FEZ Wogonin SARS-CoV-2 3CL K fi# it 5.78 ASN115  ASP153 .GLN105
AJRELZE Luteolin SARS-CoV-2 3CL /K fiit filf 5.94 ASP295 ARG105 .GLN110
Wil i 2 Quercetin SARS-CoV-2 3CL 7K fi# it} 5.57 GLN110 ,THR111 ,ASN151 ,ARG105
B-43f§ I Beta-sitosterol RdRp 7.47 LYS57
W FEZE Wogonin RdRp 5.55 LYS57 (ASP234
KRB Luteolin RdRp 5.95 ASP324 ARG372
Wil 2 % Quercetin RdRp 6.02 LYS57 ,ASP234

3 itig
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PR A, P T B 08, AT 9 e 0 ) R
B, BRIEHBAN AR R M ks 2 th 4
WAL R ORE M XS A W IR AR SR
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TSRS R, J7 P A AR AR L W DL B IR
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A W7 DUE)E: AS AR 5895t e A e R ] i AAVE il
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O £4% 1] F 3 9L 4 il BURL 97 36 COVID-19 1 15 4> 3=
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PGE? %35 4 i 18 95 75 00 &2 000 % 1) STk
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Ho
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FF(CHPV) (gt o 75 W R FUBOR 5 (TAV) g
T RE R TAV SR il 3% Tl i TL-6 32 44k (SIL-6R)
ZRik , sIL-OR E—FZ 5 IL-6 (55 S 2 Uik
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