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Network pharmacology-based study on material basis and mechanism of
Qingfei Paidu Decoction against COVID-19
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' Anhui University of Chinese Medicine , Hefei 230012 , China;
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Abstract: This study used the method of network pharmacology to study the multi-component, multi-target and multi-pathway
mechanism of Qingfei Paidu Decoction in the treatment of COVID-19,in order to provide basis for related basic research and
clinical application. First of all ,according to the screening conditions of OB = 30% and DL = 0. 18,302 active components
and 148 related targets in Qingfei Paidu Decoction were screened by TCMSP database, screening of 362 COVID-19 -related
targets by GeneCards database,23 intersection targets were obtained by Venn analysis. Then 10 significant effective com-
pounds and 5 key targets were obtained by using the CentiScaPe plug-in of Cytoscape software, Further construct the network
topology diagram. The results of molecular docking of significant effective compounds and key targets show that the binding a-
bility and interaction ability between molecules are strong. Finally,the GO and KEGG pathway enrichment analysis of the key
targets were done through the ClusterProfiler package of R software, key compounds such as quercetin, luteolin, naringin,
kaempferol and baicalein have antitussive , expectorant, anti-inflammatory and antiviral effects to varying degrees,the key tar-
gets are mainly concentrated in 144 related signal pathways such as IL-17, Tuberculosis, TNF,MAPK,Th17, Pertussis, etc. It
involves 28 biological functions such as phosphatase binding, MAP kinase activity and cytokine receptor binding to regulate

metabolism, immune regulation, inflammation and other physiological processes. According to the above results, it is consid-

5% H 191:2020-02-10 B2 H191:2020-04-15
FEWH LB HARRHE 4 (1808085QH293 )
* WAEVEH Tel :86-551-62668591 ; E-mail : smxiaoer01 @ 163. com



902 KIRF=YIB R 5T K

Vol. 32

ered that the active components of Qingfei Paidu decoction have multi-target and multi-pathway regulating effect on the treat-

ment of COVID-19.

Key words: Qingfei Paidu Decoction ;network pharmacology ;novel coronavirus pneumonia; COVID-19 ; bioinformatics
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Fig. 1 Venn diagram of the relationship between active ingredient targets and COVID-19-related targets in Qingfei Paidu Decoction
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Fig. 2 Potential target gene PPI( protein interaction ) network
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Table 1 Significant effective compounds of Qingfei Paidu Decoction

&Y e I BE Bt e A 1)
Compound Type Betweenness Closeness Degree Eigenvector
Quercetin mol 3.10E +03 2.11E-03 22 6.64E-02
Luteolin mol 1.61E +03 2.06E-03 16 6.40E-02
Naringenin mol 1.55E +03 2.04E-03 14 6.40E-02
Kaempferol mol 1.09E +03 2.04E-03 14 6.46E-02
Beta-sitosterol mol 1.32E +03 2.04E-03 13 6.37E-02
Stigmasterol mol 1.76E +03 2.03E-03 12 5.15E-02
Baicalein mol 7.47E +02 2.00E-03 9 6.22E-02
Isorhamnetin mol 3.70E +02 2.00E-03 9 6.23E-02
Nobiletin mol 9.44E +02 2.00E-03 9 5.09E-02
Wogonin mol 4.48E +02 2.00E-03 9 6.24E-02

R2 FBHZHRBER
Table 2 Key target gene of Qingfei Paidu Decoction

R RiAA R 2 Bk FEIL Pk A REAE ]
Target name Type Betweenness Closeness Degree Eigenvector
PTGS2 gene 1.62E +04 3.23E-03 182 3.54E01
NOS2 gene 1.45E +04 3.13E-03 177 3.50E-01
PPARG gene 1.33E +04 2.87E-03 164 3.29E-01
MAPK14 gene 6.21E +03 2.40E-03 132 2.88E-01

PTGS1 gene 4.41E +03 2.17E-03 108 2.41E01
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Fig. 3 Topological network diagram of " traditional Chinese medicine prescription-significantly

effective compounds-key targets" of Qingfei Paidu Decoction
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Fig. 5 GO enrichment analysis of key targets of Qingfei Paidu Decoction in treating COVID-19

2.5 KEGC BEEESW {55 Th17 20 M50 f0 A5 5l % . i H %5 5l

FIH R %A ClusterProfiler 2k F 4T KEGG B AU RS Sl K45 144 ME S %, E— 4
i B AT, PR ME R P <0.05 FDR <0.05, AT 20 45 AT AL AL B (K] 6) ,KEGG 1 % & 4
KEGG i@ I & 8T 00, W I HERR A W VR F IL-17 2550 R T i HE 25 3% m i a7 24 A 0 A 58
{55 ZS A R Sl AN E AR BAEME & FEIRYT COVID-19 FER .

IL-17 signaling pathway
Chagas disease (American trypanosomiasis)-

Tuberculosis <

Human cytomegalovirus infection <

TNF signaling pathway{ [ ]

AGE-RAGE signaling pathway in diabetic complications
C-type lectin receptor signaling pathway -

Thi7 cell differentiation-

HIF-1 signaling pathway-

Toxoplasmosis <

Yersinia infection ¢

Hepatitis B-

NOD-like receptor signaling pathway -

Kaposi sarcoma-associated herpesvirus infection -
Pertussis-

Leishmaniasis <

Endocrine resistance

Osteoclast differentiation

FoxO signaling pathway -

Prion diseases- @

025 030 035 040
GeneRatio

E6 EMHEEAEMERSIES T COVID-19 X A1 KEGC BB EE N
Fig. 6 KEGG enrichment analysis of the key targets of Qingfei Paidu Decoction in treating COVID-19
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