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Abstract: Objective To systematically elucidate the composition patterns of traditional Chinese medicine (TCM) compound
prescriptions for treating human papillomavirus (HPV) infection documented in national patents, and to further explore the potential
molecular mechanisms of the core prescription, by integrating data mining, network pharmacology, and molecular docking techniques.
Methods Relevant TCM compound patents published up to December 2025 were retrieved from the China Patent Retrieval and
Analysis Platform. After independent dual screening and standardized processing, TCM compound prescriptions were extracted. The
“Cloud Platform for Ancient and Modern Medical Cases” (V2.3.5) was employed to conduct frequency statistics, analysis of
properties/flavors and meridian tropism, association rule mining, systematic clustering, and complex network analysis to identify the
core prescription. Further, active ingredients and corresponding targets of core drugs were obtained from databases such as TCMSP,
SymMap, and HERB. HPV-related targets were extracted from disease databases including GeneCards, OMIM, and TTD to construct
a “drug-ingredient-target” network and perform GO and KEGG enrichment analyses. Finally, key ingredients and core targets were
selected for molecular docking validation (AutoDock Vina 1.1.2). Results A total of 108 TCM compound formulas were included,
covering 328 herbal medicines. Among them, 10 high-frequency herbs with a usage frequency >19 were identified, cumulatively
accounting for 24.69% of the total. The medicinal properties were predominantly cold, warm, and neutral in nature, with flavors mainly
bitter, sweet, and pungent, and the channel tropism concentrated in the liver, heart, spleen, stomach, and lung meridians. Association
rule analysis identified 17 commonly used herb pairs, suggesting that clearing heat and draining dampness constituted the core formula-
design strategy. Systematic clustering classified the high-frequency herbs into four clusters, and complex network analysis confirmed
that Sophorae Flavescentis Radix, Cnidii Fructus, Phellodendri Chinensis Cortex, Lonicerae Japonicae Flos, Glycyrrhizae Radix et
Rhizoma, Astragali Radix, and Smilacis Glabrae Rhizoma were the core herbs. Network pharmacology analysis showed that 244 targets
of the core prescription intersected with 4 017 disease targets, yielding 153 common targets, from which core targets and main active
components were screened. Molecular docking results showed that EGFR with B-sitosterol, luteolin, and quercetin; ESR1 with
formononetin and 7-methoxy-2-methylisoflavone; And TP53 with B-sitosterol, further validating their potential inhibitory effects.
Conclusion Based on national TCM compound patent data, this study identified the core prescription “Phellodendri Chinensis
Cortex-Sophorae Flavescentis Radix-Glycyrrhizae Radix et Rhizoma-Astragali Radix-Cnidii Fructus-Lonicerae Japonicae Flos-
Smilacis Glabrae Rhizoma” for treating HPV infection. Network pharmacology and molecular docking techniques preliminarily
revealed its synergistic regulatory mechanism characterized by “multi-component, multi-target, multi-pathway”. The findings provide
a theoretical basis for a deeper understanding of TCM medication patterns for this disease and the modern pharmacological foundation
of the core prescription, while also guiding subsequent experimental validation and new drug development.
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Fig. 8 KEGG enrichment analysis of key signal pathways of core prescription drugs for treating HPV infection
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