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Exploring Pathogenesis of Pulmonary Fibrosis after COVID - 19 and Predicting Traditional
Chinese Medicine Prescription Based on Reverse Network Pharmacology and Molecular Docking
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Abstract; Objective To explore the pathogenesis of pulmonary fibrosis after corona virus disease 2019 ( COVID - 19) and
predict the prescriptions of traditional Chinese medicine based on reverse network pharmacology. Methods The targets of
COVID - 19 and pulmonary fibrosis were obtained from the Genecards database and were intersected to obtain common targets.
The protein — protein interaction network was conducted through String platform, the degree value was calculated by Cytoscape
software to determine the key targets,and then Gene Ontology( GO) and Kyoto Encyclopedia of Genes and Genomes( KEGG) en-
richment analyses were conducted to clarify the pathogenesis and pathway. Traditional Chinese medicine ingredients in Traditional
Chinese Medicines Systems Pharmacology Platform ( TCMSP) database were collected after the conversion of the key targets in
Uniprot database. The targets with high degree value were selected for molecular docking with active ingredients. Then, tradition-
al Chinese medicine corresponding to the active ingredients were collected to build the key target — active ingredient — traditional
Chinese medicine network. Traditional Chinese medicine with high degree value was determined to sort its four properties, five
tastes and channel tropism. Results A total of 142 common targets of COVID —19 and pulmonary fibrosis,50 key targets with high
degree value ,among which 32 key targets could match the information of traditional Chinese medicine ingredients in the TCMSP
database. After screening,18 key targets matched to 31 meaningful traditional Chinese medicine ingredients. The molecular doc-
king verification of 28 times was performed between the 4 target proteins with the highest degree value and the 7 traditional Chi-
nese medicine ingredients with the degree value greater than or equal to 3,and the results were stable and good. GO enrichment

analysis mainly concluded biological processes such as inflammatory response and regulation of vasculature development, while
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KEGG enrichment analysis showed coronavirus disease — COVID — 19, Th17 cell differentiation, HIF — 1 signaling pathway, and

IL — 17 signaling pathway. A total of 287 kinds of traditional Chinese medicines were collected in reverse,among which 73 kinds

of traditional Chinese medicines with degree value greater than or equal to 3 were mostly cold and bitter medicines, followed by

warm and spicy medicines,and liver and lung meridians were in the majority. The traditional Chinese medicines with degree val-

ue greater than or equal to 6 were Kushen ( Sophorae Flavescentis Radix ) , Lianqiao ( Forsythiae Fructus) , Muhudie ( Oroxyli Se-

men) and Shandougen ( Sophorae Tonkinensis Radix Et Rhizoma). Conclusion In this study, reverse network pharmacological

thinking and molecular docking were used to predict the targets, pathways, active ingredient and traditional Chinese medicine of

pulmonary fibrosis after COVID — 19 ,which broadened our thinking on the formulation of traditional Chinese medicine for clinical

syndrome differentiation and treatment in the future.

Keywords : COVID - 19; pulmonary fibrosis; predicting traditional Chinese medicine prescription;reverse network pharma-

cology ; molecular docking
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