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Mechanism of Jinhua Qinggan Granules on COVID-19 based
on network pharmacology and molecular docking
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Abstract : This study aims to use network pharmacology and molecular docking methods to explore the potential targets and
mechanisms of Jinhua Qinggan Granules in the treatment of COVID-19. TCMSP, SwisstargetPrediction, SEA and TCMID were
used to screen the active components and targets of Jinhua Qinggan Granules; OMIM and GeneCards Suite database platforms
were used to screen the COVID-19 related targets ; The protein-protein interaction ( PPI) network was constructed by STRING
online analysis platform and topology analysis was carried out. Finally, the DAVID platform was used to carry out GO and
KEGG enrichment analysis on the core targets. The binding energy of the top 10 compounds with ACE2, Spike protein, Mpro,
RdRp,TMPRSS2 was verified by molecular docking. A total of 228 active components and corresponding 720 potential targets
were obtained ;253 disease-related targets were mapped to potential drug targets,and 79 common targets were obtained. In PPI
diagram, 18 core targets were selected through topology analysis. In the GO and KEGG enrichment analysis, a total of 35 sig-
nal pathways and 274 biological items with significant differences were obtained. The molecular docking indicated that the

compound in Jinhua Qinggan Granules had high binding energy with the key protein of virus. This study initially revealed Jin-
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hua Qinggan Granules in multiple pathways and targets for the treatment of COVID-19 ,and provided scientific evidence for its

clinical application and intensive study.

Key words: network pharmacology ;molecular docking; COVID-19; Jinhua Qinggan Granules ; mechanism
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Fig. 1 Information of active ingredients of Jinhua Qinggan Granules
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Table 1  Information of duplicate compound

3T 1D wEY BEAH Gkl
Molecular 1D Compound Degree Contained in Chinese medicine
MOL000422 1L Z% W) Kaempferol 7 AR B5F R IR AR T R
MOL000449 B Stigmasterol 6 WA HCRE BRI AR A
MOLO000358 B-4 5 W Beta-sitosterol 6 RBET A R RRAE R T OLRE
MOLO000359 2 5 B Sitosterol 5 B T A R E
MOL000098 Wit & Quercetin 5 JREE M EE AR
MOL000006 AKBHZ Luteolin 5 ArERAE REE AT T 3
MOLO000211 TFFE Mairin 3 VR A
MOL004328 #f1 2 # Naringenin 3 H R AT RR B
MOL001506 1% Supraene 3 WA AT R
MOL002311 HELH Glyeyrol 2 R
MOL005017 3£/ Phaseol 2 H A =
MOLO004841 H B SR B Licochalcone B 2 HE A
MOLO004903 H B Liquiritin 2 AN
MOL004908 SeH#5E Glabridin 2 AN
MOL005573 5646 Genkwanin 2 AT BB
MOLO05190 B Eriodictyol 2 AT R B
MOL002881 A% Diosmetin 2 AT R B
MOL000492 (+)-JLE# ( +)-Catechin 2 JBREE A
MOL000173 L2 Wogonin 2 A
MOL001689 LW E Acacetin 2 WA R
MOL000354 S22 Tsorhamnetin 2 HHE HE
MOL003290 P 24254 98 Methylarctigenin 2 AT
MO1000522 H3ETHF Arctiin 2 HREET R
MOL002773 B-11# N & Beta-carotene 2 HBET SAIAE
MOL002914 # LA Eriodyctiol 2 SHAE K
MOL001494 H#& A5 Mandenol 2 SR PR
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Fig. 2 The intersection of drug and disease targets
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Table 2 The information of shared targets

HH AHICAE VT 43 FH 1D [ HHRE T4 [ 1D
Gene name Relevance score Uniprot TD Gene name Relevance score Uniprot TD
PTGSI 3.24 P23219 PARPI 5.91 P09874
PTGS2 7.24 P35354 CXCLI1 3.13 014625
DPP4 7.64 P27487 CXCI2 9.61 P19875
BCI2 6.96 P10415 CRP 25.76 P02741
CASP3 10.88 P42574 CXCL10 15.3 P02778
CASP8 5.65 014790 IRF1 3.35 P10914
HMOX1 6.28 P09601 APOD 1.66 P05090

ALB 10. 68 P02768 CAT 6.43 P04040
MAPK14 7.77 016539 MAPK3 9.37 P27361
BAX 6.53 Q07812 BAD 5.04 (092934
PRKCA 3.65 P17252 VCP 4.15 P55072
TGFBI 14.98 PO1137 PLA2G4A 3.81 P47712
RELA 5.89 004206 PRKCE 2.39 002156
TNF 33.08 P01375 PIK3CB 2.55 P42338
MAPKS 9.08 P45983 PIK3CG 4.02 P48736
STATI 22.73 P42224 PIK3CA 7.27 P42336
PPARG 11.93 P37231 PIK3CD 2.37 000329
ICAMI 9.22 P05362 CDK4 6.64 P11802
EGFR 16.29 P00533 MAPKAPK2 48 P49137
BCI2LI 3.4 Q07817 PIK3R1 8.57 P27986
MAPKI 11.09 P28482 NOS2 5.85 P35228
IL10 30.33 P22301 JAKI 2.69 P23458
RBI 4.41 P06400 LCK 2.29 P06239
16 31.28 P05231 TTR 9.04 P02766
TP53 19 P04637 CALMI 1.61 PODP23
MCLI 4.71 007820 CTSL 8.52 PO7711
M2 17.68 P60568 CTSB 5.72 P07858
IFNG 27.48 P01579 TBK1 2.64 QYUHD2
14 10. 12 PO5112 GAPDH 5.81 P04406
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214% 2 ( Continued Tab.2)

HH AHICAE VT 43 LA D HH HHRE T4 HH 1D
Gene name Relevance score Uniprot TD Gene name Relevance score Uniprot TD
CD40LG 30.56 P29965 G6PD 6.06 P11413

FOS 4.01 P01100 CCRI1 4.3 P32246
SOD1 6.25 P00441 Fi1 2.63 P03951
ILIB 13.78 PO1584 ERNI1 2.37 075460
CCI2 18.13 P13500 ADAMI7 4.4 P78536
CXCL8 31.05 P10145 NFKBI 7.61 P19838
PRKCB 1.64 P05771 F10 3.22 P00742
HSPBI 4.33 P04792 HPGDS 1.61 060760
SERPINEI 7.43 PO5121 CASP6 4.7 P55212
TLIA 5.93 P01583 CD81 3.35 P60033
P12821 ACE 9.6
974 FAEAEMMZ,, MZEREHN 0.031, MR WEZIEPR, RGP sh A B b BE R
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Fig. 3 "Ingredient-Target" network diagram
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Note : The pink node represents the active ingredient; The blue node represents the target.

3 MEERAHRZLTER

Table 3  Core nodes in the network diagram

SET L y
7 LT I s e RGO s
elweenness .
No. Nude name . Degree No. Node name Betweenness centrality Degree
centrality
1 MOL000211 0.012 11 17 MOL001689 0.011 19
2 MOL000497 0.0029 8 18 MOL003290 0.011 16
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2% 3( Continued Tab. 3)
i LT I s i WA A e
No. Node name etweenness Degree No. Node name  Betweenness centrality ~ Degree
centrality

3 MOL000392 0.0025 7 19 MOL000522 0.017 17

4 MOL000471 0.0057 10 20 MOL000098 0.069 46

5 MOL000546 0.0043 7 21 MOL000006 0.023 27

6 MOL005017 0.0062 12 2 MOL000449 0.0098 12

7 MOL004908 0.0090 13 23 MOL000422 0.011 19

8 MOL004903 0.0093 14 24 MOL000358 0.016 18

9 MOL004841 0.020 20 25 MOL002773 0.0068 13

10 MOL002311 0.010 15 26 MOL002914 0.0041 10

11 MOL005573 0.0039 1 27 MOL001494 0.0023 8

12 MOL005190 0.0050 1 28 MAPK14 0.042 63

13 MOL004328 0.019 2 29 DPP4 0.054 72

14 MOL002881 0.0029 10 30 PIGS2 0.30 170

15 MOL002714 0.0071 11 31 PTGSI 0.12 110

16 MOL000173 0.015 2 32
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Fig. 5 The results of GO enrichment analysis
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