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Abstract: Objective By integrating data mining, network pharmacology, molecular docking, and bioinformatics methods, this study
explores the usage patterns and potential mechanisms of nationally patented traditional Chinese medicines in the prevention and
treatment of colon cancer. Method Using the National Intellectual Property Administration’s patent database to screen colon cancer
prevention and treatment patent formulas for traditional Chinese medicine, we employed software such as Excel 2019, IBM SPSS
Modeler, and IBM SPSS Statistics 25 to conduct drug frequency analysis, association rule mining, and cluster analysis. This process
summarized medication characteristics and identified core drugs. The active components and targets of core drugs for the prevention
and treatment of colorectal cancer were explored through network pharmacology, and the binding activity and gene expression were
verified by molecular docking and bioinformatics analysis. Molecular docking and bioinformatics analysis were then integrated to
validate binding activity and gene expression patterns. Result A total of 101 patented compound formulas were included, with 1 207
total occurrences of Chinese herbal medicines. Twenty-one herbs appeared frequently, with the top six being Hedyoti Diffusae Herba,
Astragali Radix, Angelicae Sinensis Radix, Atractylodis Macrocephalae Rhizoma, Poria, and Notoginseng Radix et Rhizoma. Their
properties predominantly exhibit cold nature, with bitter, sweet, and pungent tastes being most common. They primarily enter the liver,
lung, spleen, and stomach meridians. Association rule analysis identified combinations such as Atractylodis Macrocephalae Rhizoma-
Astragali Radix and Atractylodis Macrocephalae Rhizoma-Astragali Radix-Codonopsis Radix. Network clustering yielded 10 drug
groups, with primary functions centered on spleen tonification, detoxification, and blood circulation promotion. Network pharmacology
reveals core herbs containing active components like quercetin and B-sitosterol, which act on key targets such as Caspase-3 and
interleukin-1f to regulate cancer pathways and signaling pathways including PI3K-Akt and AGE-RAGE. Molecular docking indicates
optimal binding between CASP3 and quercetin. Bioinformatics analysis shows significantly elevated expression of IL-1p, TP53, and
CASP3 in cancer tissues, alongside reduced Bcl2 expression. Survival analysis confirms prolonged overall survival in patients with
low IL-1B and TP53 expression. Immune cell infiltration analysis revealed that expression of eight core genes, including AKT1, Bcl2,
CASP3, and HIF1A, positively correlated with CD8" T cell, M1, and M2 macrophage infiltration while negatively correlating with
tumor purity, collectively shaping an immunosuppressive microenvironment. Conclusion Traditional Chinese medicine prevention
and treatment of colon cancer should adhere to the fundamental principle of “strengthening the body’s defenses while expelling
pathogens”. Core therapeutic approaches focus on clearing heat and detoxifying, as well as fortifying the spleen and promoting blood
circulation. Key herbs such as Hedyoti Diffusae Herba, Astragali Radix, and Angelicae Sinensis Radix exert their preventive and
therapeutic effects by targeting critical molecules like CASP3 and IL-1f. These herbs modulate signaling pathways including PI3K-
Akt and AGE-RAGE, thereby regulating biological processes such as inflammatory responses and immune balance.

Key words: colon cancer; traditional Chinese medicine formulae; national patent; data mining; network pharmacology; bioinformatics;

molecular docking; combination principles; Hedyoti Diffusae Herba; Astragali Radix; Angelicae Sinensis Radix
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Fig. 1 Frequency analysis of traditional Chinese medicine
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Fig. 5 PPI network (A) and core targets (B) for core drug combination therapy in colon cancer
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Fig. 6 GO functional enrichment analysis of potential target molecules for core drug combination therapy in colon cancer
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