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Abstract: Objective Based on the patent database of the China National Intellectual Property Administration, this paper summarized
and analyzed the medication rule, nature and mechanism of Chinese medicine patents for the treatment of hepatic fibrosis, and verified
the relevant results through experiments. Methods The patent database of the China National Intellectual Property Administration

was searched for Chinese herbal compound patents for treating hepatic fibrosis, screen them according to the inclusion and exclusion
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criteria, construct a patent set of hepatic fibrosis Chinese herbal compound patents after de duplication, and conduct frequency, nature
and taste orientation, association rules and cluster analysis on them to obtain the core data set of Chinese herbal medicine for treating
hepatic fibrosis; Establishing protein-protein interaction (PPI) networks through shared targets, conducting gene ontology (GO)
enrichment analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analysis on the DAVID platform, and further
establishing a disease pathway core Chinese medicine active ingredient shared target network model; Evaluate the binding ability and
stability between potential key targets and active ingredients through molecular docking and molecular dynamics simulations. At the
same time, CCK-8 was used to detect the effect of active ingredients on cell proliferation; Cell flow cytometry detection of the effect
of active ingredients on cell apoptosis; Immunoblotting was used to detect the effect of active ingredients on the expression of key
targets; qRT-PCR detection of the effect of active ingredients on the expression of extracellular matrix molecules. Results A total of
70 patented doses were collected, including 339 traditional Chinese medicines. Among them, the most common sexual flavors are cold
and bitter, which are mainly attributed to the liver meridian, followed by the spleen meridian. By analyzing the frequency of occurrence
of various traditional Chinese medicines, the top three core medicines were identified as Astragali Radix, Paeoniae Radix Rubra, and
Salviae Miltiorrhizae Radix et Rhizoma. Using relevant databases, 113 active ingredients were screened, corresponding to 841 active
targets; After intersecting with 969 HF targets, 140 intersecting targets were obtained. Through PPI refinement analysis, 11 core targets
including Akt serine/threonine kinase 1 (AKT1) and tumor necrosis factor alpha (TNF-a) were identified. GO and KEGG pathway
enrichment analysis confirmed that the core active ingredients of traditional Chinese medicine mainly act on related targets such as cell
proliferation and inflammatory response. Molecular docking and molecular dynamics simulations show good binding ability and
stability between key targets and their corresponding core components. Experimental studies have shown that baicalin inhibits the
expression of p-Akt protein, suppresses the proliferation of hepatic stellate cells, promotes their apoptosis, and reduces the expression
of extracellular matrix. Conclusion Most of the prescriptions for treating hepatic fibrosis obtained through data mining have the
characteristics of soothing the liver and regulating qi, promoting blood circulation and removing blood stasis, and the core active
ingredients obtained from the screening, jaranol and baicalin, mainly act on the hepatic fibrosis targets, such as AKT1 and TNF-a.
Further experiments showed that baicalin is a potential candidate compound for the prevention and treatment of HF.

Key words: hepatic fibrosis; data mining; network pharmacology; molecular docking; molecular dynamics simulation; experimental

validation; baicalin
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Table 1 Drug frequency for patent treatment of HF using traditional Chinese medicine compound formulas (frequency > 9)
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Table 2 Distribution of flavors in patent treatment of HF with traditional Chinese medicine formula
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Table 3 Distribution of meridians for patent treatment of HF with traditional Chinese medicine compound formulas
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Fig. 1 Visualization analysis of association rules for patent
treatment of HF using traditional Chinese medicine

compound formulas
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Fig.2 Visualized core cluster combination of traditional Chinese medicine compound patent treatment for HF
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Fig. 3 Venn diagram and original PPI network diagram of intersection target of traditional Chinese medicine and HF for

patent treatment of HF using traditional Chinese medicine compound formulas
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