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Abstract: Objective To analyze the formulation rules of health products containing Yingyanghuo (Epimedii Folium) and investigate
Health

products containing Epimedii Folium from the State Administration for Market Regulation and Yaozhi.com were systematically

their potential mechanisms through data mining, network pharmacology, and molecular docking technology. Methods

searched. Basic information and prescription rules were analyzed using methods such as frequency statistics and association rules.
Epimedii Folium-related chemical components and potential targets were obtained by searching TCMSP and other databases and
reviewing pertinent literature. Based on the results of health function frequency analysis, relevant potential target information was
screened from databases such as GeneCards. Utilizing R language, related software packages, String database, and Cytoscape software,
key components and targets were identified. Subsequently, protein-protein interaction (PPI) network analysis was conducted, core
targets were identified based on degree values, and gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG)
pathway enrichment analyses were performed. Finally, molecular docking technology was employed to verify the affinity of the core
target and key components. Results A total of 501 health foods containing Epimedii Folium were screened and included. The
predominant dosage forms were capsules. The top three most frequently addressed health care functions were relieving physical fatigue
(343 times), enhancing immunity (140 times), and improving bone density (87 times). Involving 116 types of traditional Chinese
medicines, mainly tonics, with a focus on warmth, sweetness, and distribution along the kidney meridian. A total of 139 active
ingredients and 1 677 target genes of Epimedii Folium were screened. There were 849 potential targets related to physical fatigue,
2 076 related to immunity, and 1 440 related to osteoporosis. Through the intersection of Epimedii Folium and target genes related to
major health functions, 227 key targets for relieving physical fatigue, 358 for enhancing immunity, and 358 for improving bone health
were obtained. Additionally, there were 332 key targets for bone density. Epimedii Folium utilizes processes such as positive regulation
of kinase activity and phosphatidylinositol-3-hydroxykinase (PI3K)/protein kinase B (Akt) signaling pathways to alleviate physical
fatigue, enhance immunity through processes such as positive regulation of cytokine production and pathways such as Th17 cell
differentiation, and improve bone density through processes such as response to peptides and pathways such as PI3K/Akt. Molecular
docking results also suggest that the key components of Epimedii Folium can bind spontaneously and stably to the core target.
Conclusion Through data mining, network pharmacology, and molecular docking research, this study analyzed information on health
products containing Epimedii Folium, revealing potential targets and mechanism pathways. These findings provide a theoretical basis
for the development of subsequent Epimedii Folium products.
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Table 1 Frequency statistics of raw materials in health foods containing Epimedii Folium (frequency > 20)
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Fig. 1 Radar plot of four ¢i, five flavors, meridian distribution of raw materials in health foods containing Epimedii Folium
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Fig. 2 Frequency statistics of health-care functions of health foods containing Epimedii Folium
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Table 2 Analysis of association rules of high-frequency raw materials in health foods containing Epimedii Folium and health

foods with different health functions
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Fig. 3 Network relationship of high-frequency raw materials in health foods containing Epimedii Folium (a) and health

foods with different health functions to relieve physical fatigue (b), enhance immunity (c), improve bone density (d)
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Fig. 5 PPI network of intersection genes of target genes
related to physical fatigue (a), immunity (b), osteoporosis (c)

and Epimedii Folium
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Fig. 6 GO enrichment analysis (top 10) of key targets for Epimedii Folium relieves physical fatigue (a), helps enhance

immunity (b), and helps improve bone density (c)
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enhance immunity (b), and helps improve bone density (c)
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Fig. 8 Molecular docking heat map of key components in Epimedii Folium and core targets
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