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Mechanism of Qingfei Paidu decoction for treatment of COVID-19: analysis based on
network pharmacology and molecular docking technology
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Abstract: Objective To explore the target, signaling pathways and their biological functions of Qingfei Paidu Decoction in the
treatment of COVID-19 based on network pharmacology and molecular docking technology. Methods The active components
and target proteins in 21 drugs such as Ephedrae Herba and Pinelline Rhizoma in Qingfei Paidu decoction were analyzed, and the
signaling pathways and biological functions of the target proteins common with COVID-19 were screened by using TCMSP,
Swiss Target Prediction, CooLGeN, GeneCards, DAVID and other databases. The network diagram of Qingfei Paidu decoction
was constructed using Gephi software. Results We identified 163 active ingredients, including MOL004798, MOL000519,
MOL004824, MOL000554, MOL010428, and MOL013443, from 18 drugs in Qingfei Paidu decoction (such as Ephedrae Herba,
Pinelliae Rhizoma, Glycyrrhizae Radix Et Rhiizoma, Farfarae Flos, Asteris Radix Et Rhizoma and Aurantii Fructus Immaturus). These
ingredients activate renin-angiotensin system signaling pathway and apoptosis signaling pathway by regulating 10 protein
targets (ACE, ACE2, AGTR1, FURIN, TNF, CASP3, CASP6, DPP4, MCL1 and POLDI1) to execute 42 biological functions such
as renin-angiotensin regulation of blood volume and systemic arterial blood pressure to treat COVID-19. The results of
preliminary molecular docking showed that MOL000519 (from Pinelliae Rhizoma), MOL000554 (from Farfarae Flos), MOL004798
(from Ephedrae Herba), MOL004824 (from Glycyrrhizae Radix Et Rhiizoma), MOL010428 (from Asteris Radix Et Rhizoma), and
MOLO013443 (from Aurantii Fructus Immaturus) had good affinity with SARS-CoV-2 3CL hydrolase to form complexes with
stable conformations and high binding activity (binding energy =<-5 kJ/mol). Conclusion Qingfei Paidu decoction can treat
COVID-19 through its multiple medicinal ingredients that have multiple targets and involve multiple signaling pathways for
different biological functions. Our finding provides reference for further investigation into the pharmacological mechanism of
Qingfei Paidu decoction in treating COVID-19.
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Tab.1 Quantity of active components in each medicinal ingredient of Qingfei Paidu decoction

Traditional Chinese medicine
in Qingfei Paidu decoction

Latin name (from ChP)

Number of Number of components
active ingredients ~ complying with OB and DL rules

Ephedra Ephedrae herba 363 14
Honey-fried licorice root Glycyrrhizae radix et rhiizoma 280 91
Almond Armeniacae semen amarum 113 11
Gypsum Gypsum _fibrosum 1 0
Cassia twig Cinnamomi ramulus 220 7
Rhizoma alismatis Alismatis rhizoma 46 9
Grifola Polyporus 31 11
Atractylis ovata Atractylodis macrocephalae rhizoma 55 7
Tuckahoe Poria 34 15
Chinese thorowax root Bupleuri radix 349 17
Scutellaria baicalensis Scutellariae radix 143 37
Rhizoma pinelliae Pinelliae rhizoma 116 16
Ginger Zingiberis rhizoma recens 265 6
Radix asteris Asteris radix et rhizoma 91 19
Fuyuka Farfarae flos 148 22
Belamcanda sinensis Belamcandae rhizoma 56 17
Asarum Asari radix et rhizoma 192 14
Chinese yam Dioscoreae rhizoma 71 16
Fructus aurantii immaturus Aurantii fructus immaturus 65 23
Citri reticulatae pericarpium Citri reticulatae pericarpium 63 5
Agastache rugosa Pogostemonis herba 94 11
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Fig.1 Enrichment analysis of the potential targets of
the active components in Qingfei Paidu decoction and
the biological function of GOTERM_BP_FAT related
to COVID-19 disease (P<0.01).
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Fig.2 Enrichment analysis of the potential target of active components in Qingfei Paidu decoction and the biological function of
GOTERM_CC_FAT(A) and GOTERM_MEF_FAT(B) realted to COVID-19.
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MOL000519-SARS-CoV-2 3CL /K fi#tfif
MOL000519--SARS-CoV-2 3CL hydrolase

MOL000554-SARS-CoV-2 3CLKfi#tli
MOL000554-SARS-CoV-2 3CL hydrolase

MOL004798-SARS-CoV-2 3CL/Kfif i
MOLO004798-SARS-CoV-2 3CL hydrolase

MOL004824-SARS-CoV-2 3CL Kt
MOL004824-SARS-CoV-2 3CL hydrolase

MOLO010428-SARS-CoV-2 3CL/Kfifif
MOL010428-SARS-CoV-2 3CL hydrolase

MOLO013443-SARS-CoV-2 3CL /Kt
MOLO013443-SARS-CoV-2 3CL hydrolase

B4 #Z0iEER S 5 SARS-CoV-2 3CL/KfEE —4E (A) R =4 (B) £ F X 4%
Fig.4 Two-dimensional (A) and three-dimensional (B) docking models of the core active component and the SARS-CoV-2
3CLhydrolase.
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