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Exploration of the molecular mechanism of Compound Danshen Tablets in radiosensitivity of breast cancer
based on network pharmacology and molecular docking techniques
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Abstract: Objective To explore the potential mechanism of Compound Danshen Tablets in radiosensitivity of breast cancer using
network pharmacology and molecular docking techniques. Methods The active ingredients and their targets of Compound Danshen Tablets
were screened by the Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) and the Swiss Target
Prediction platform. Breast cancer radiotherapy resistance-related targets were retrieved from the GeneCards and Online Mendelian
Inheritance in Man (OMIM) databases. The intersection targets between Compound Danshen Tablets and radiotherapy resistance in breast
cancer were identified by Venn diagram. Cytoscape software was applied to visualize the core targets and perform network topology analysis.
GO functional enrichment analysis and KEGG pathway analysis were conducted to predict the potential mechanisms of action. The expression
levels of the core targets were validated by the GEPIA online tool and the HPA database. Molecular docking technique was performed to
verify the binding affinity between the core active ingredients and core targets, and the docking results were visualized by PyMOL. Results
Compound Danshen Tablets contained 76 active ingredients and 530 related targets. A total of 1 047 disease targets associated with radio-
therapy resistance in breast cancer. There were 163 intersecting targets between Compound Danshen Tablets and radiotherapy resistance in
breast cancer, among which the top five core targets were JUN, MMP9, BCL2, IL-6, and AKT1. Quercetin, asiatic acid, and bronyl acetate
were the main active ingredients of Compound Danshen Tablets. GO and KEGG analysis indicated that Compound Danshen Tablets may
exert its effects through the PI3K/AKT signaling pathway and cellular senescence. Survival analysis of the core targets revealed that higher
expression of BCL2, EGFR, IL-1B, IL-6, TNF, and TP53, as well as lower expression of HIF1A, MMP9, and STAT3, were associated with

better prognosis. Molecular docking results demonstrated that the main ingredients of Compound Danshen Tablets had good binding affinity
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with the core targets. Conclusion Compound Danshen Tablets may exert radiosensitizing effects by acting on core targets, including JUN,

MMP9, and BCL2, and regulating related biological processes such as the PI3K/AKT signaling pathway and cellular senescence.

Keywords: Compound Danshen Tablets ; network pharmacology ; molecular docking; breast cancer;radiosensitization
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