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Exploring the mechanism of Zuojin Pill in treating Helicobacter pylori-associated
gastritis by integrating network pharmacology and molecular docking

based on the theory of Preventive Treatment of Disease
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Abstract:  Objective To integrate the Traditional Chinese Medicine ( TCM) concept of “Preventive
Treatment of Disease” with network pharmacology and molecular docking technology. to comprehensively in-

vestigate the mechanism of action of Zuojin Pill (Z]JP) in treating Helicobacter pylori (Hp)-associated gastritis.
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Methods

trieved and predicted using the Traditional Chinese Medicine Systems Pharmacology Database and Analysis

The active components and their corresponding targets of the herbal medicines in ZJP were re-

Platform (TCMSP). The therapeutic targets for Hp-associated gastritis were searched from databases including
OMIM, Genecards, Drugbank, TTD, and PharmGKB. The intersection targets of the drug and the disease
were screened using a Venn diagram. Protein-protein interaction (PPI) analysis was performed via the STRING
database. The obtained intersection targets were input into the DAVID database for Gene Ontology (GO) func-
tional enrichment analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analy-
sis in sequence. The top 3 core targets and the top 10 active components of Evodia rutaecarpa and Coptis

chinensis ranked by degree value were selected for molecular docking and binding energy prediction.  Results

A total of 30 active components from Evodia rutaecarpa (corresponding to 546 targets) and 15 from Coptis
chinensis (corresponding to 379 targets) were identified. A total of 2 382 disease targets related to Hp-associat-
ed gastritis were retrieved, with 259 intersection targets. PPI analysis of the intersection targets revealed 19
core targets of ZJP for Hp-associated gastritis, including STAT3, SRC, and AKT1. GO functional enrichment
and KEGG pathway enrichment analyses of the core targets showed that the therapeutic mechanism of ZJP for
Hp-associated gastritis was related to biological processes such as phosphorylation, protein phosphorylation,
and positive regulation of cell population proliferation, as well as signaling pathways including PI3K-Akt, NF-
kB, HIF-1, and MAPK. Molecular docking results confirmed strong binding affinity between the active compo-
ZJP acts on key targets such as STAT3, SRC, and
AKTI1 through multiple active components, and activates pathways including PI3K-Akt, NF-kB, HIF-1, and

nents of ZJP and the core disease targets.  Conclusion
MAPK, exhibiting the characteristics of multi-component, multi-target, and multi-pathway. It thereby a-
chieves intervention and treatment of Hp-associated gastritis, reflecting the role of the “Preventive Treatment
of Disease” theory in disease management.
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hsa04370:VEGF signaling pathway
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hsa01521:EGFR tyrosine kinase inhibitor resistance
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hsa04933: AGE-RAGE signaling pathway in diabetic complications
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