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[ Abstract ] Objective /To explore the active ingredients, potential targets, and mechanism of action of total flavonoids
from Citrus paradisi cv. Changshan—huyou (TFCH) in the treatment of liver cancer based on network pharmacology and in vitro
experiments. Methods./-The active ingredient targets of TFCH were obtained via the HERB Database, A Bioinformatics
Annotation Database, for. Molecular Mechanism of Traditional Chinese Medicine Database and relevant literature reports.
Targets of liver cancer were retrieved from GeneCards, Online Mendelian Inheritance in Man Database, PharmGKB,
Therapeutic Target Database and DrugBank Database, and potential targets of TFCH against liver cancer were screened. The
protein<protein interaction (PPI) network of potential therapeutic targets of TFCH against HCC was constructed. Gene Ontology
(GO) and.Kyoto Encyclopedia of Genes and Genomes (KEGG) signaling pathway enrichment analysis were performed on the
targetigenes. A visual network of active ingredient—target—pathway was constructed to screen key active ingredients and hub
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targets, which were subsequently subjected to molecular docking. Human HepG2 cell line was used for in vitro validation
experiments. The cell counting kit—8 assay was adopted to evaluate the viability of HepG2 cells treated with naringenin and
hesperetin at serial concentrations (5, 10, 20, 50, 100, 200, 500 wmol/L). Western blot analysis was conducted to detect the
regulatory effects of naringenin and hesperetin on the protein expression of epidermal growth factor receptor (EGFR),
phosphatidylinositol 3—kinase (PI3K) and protein kinase B (Akt) in HepG2 cells. Results A total of 256 potential therapeutic
targets of TFCH for HCC were screened. GO analysis showed that the potential targets were predominantly enriched in
biological processes including cellular response to chemical stress, olefin compound metabolic process and Akt signaling;
cellular components such as PI3K complex, extrinsic component of plasma membrane and membrane raft; as well as
molecular functions covering aromatase activity, protein phosphatase binding and protein tyrosine kinase activity.) KEGG
analysis revealed that major signaling pathways including the PISK- Akt, EGFR tyrosine kinase inhibitor resistance, and
chemical carcinogenesis—reactive oxygen species. Molecular docking indicated that naringenin and hesperetin, the key active
ingredients of TFCH, exhibited strong binding capacity with the hub target phosphatidylinositol 3—kinase, regulatory subunit 1.
In vitro experiments confirmed that high concentrations (=50 wmol/L) of naringenin and hesperetin both significantly reduced
the survival rate of HepG2 cells in a dose- dependent manner. Meanwhile, both compounds_markedly downregulated the
phospho-PI3K/PI3K and phospho-Akt/Akt protein relative expressions. In addition, hesperetin significantly downregulated the
phospho- EGFR/EGFR expression.
negative modulation of aberrant activation of the EGFR-PI3K-Akt signaling pathway, laying a theoretical foundation for TFCH

Conclusion The potential anti—tumor effect of TECH may be closely related to the
intervention against liver cancer.
[ Key words ] Total flavonoids from Citrus paradisi cv. Changshan- huyou; Liver cancer; Network pharmacology;

Molecular docking; In vitro experiment
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