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[ Abstract] Objective To predict the underlying mechanisms of Foeniculum vulgare against
hepatocellular carcinoma (HCC) using an integrated network pharmacology approach. Methods Active
constituents of Foeniculum vulgare with reported anti-HCC activity were first identified. Subsequently,
a network pharmacology framework was applied, involving the screening of bioactive compounds
(oral bioavailability 230%, drug-likeness >0.18), target prediction from multiple databases (TCMSP
and HERB), construction of a protein-protein interaction (PPI) network, GO and KEGG enrichment

analysis, and validation via molecular docking. A multidimensional “herb-compound-target-pathway-
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disease” network was thereby established. Results 19 candidate bioactive compounds were screened, corresponding
to 140 potential HCC-related targets. PPI analysis identified 14 hub targets, including tyrosine kinase (SRC), AKT
serine/threonine kinase 1 (AKT1), and epidermal growth factor receptor (EGFR). Enrichment analysis revealed
significant associations with key oncogenic pathways, such as EGFR tyrosine kinase inhibitor resistance and central
carbon metabolism in cancer. Molecular docking indicated strong binding affinities between core compounds
(e.g., apiole, umbelliferone) and key targets. ADMET profiling suggested that most compounds exhibit favorable
pharmacokinetic profiles, including promising oral bioavailability and metabolic stability. Conclusion This
integrative study elucidates a potential multi-compound, multi-target, and multi-pathway mechanism underlying

the anti-HCC effects of Foeniculum vulgare, providing a theoretical foundation and strategic direction for its further

development as a candidate therapeutic agent.

[Keywords ] Foeniculum vulgare; Network pharmacology; Network targets; Hepatocellular carcinoma;

Mechanism of action; Molecular docking; Targeted therapy; Natural products
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Figure 1. Venn diagram of overlapping targets between
Foeniculum vulgare and HCC
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Table 2. Molecular docking binding energy (kcal/mol)
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Table 3. Molecular docking binding energy of positive
controls (kcal/mol)
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