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Mechanism of norwogonin induces apoptosis in oral squamous cell carcinoma
cells through network pharmacology and experimental validation

ZHENG Hua-yan
Department of Stomatology, Ningbo Yinzhou Children’s Stomatology Hospital, Ningbo 315199, China

Abjective: Objective To investigate the antitumor activity and target of norwogonin in oral squamous cell carcinoma by network
pharmacology combined with experimental verification. Methods The target of norwogonin and oral squamous cell carcinoma was
analyzed by network pharmacology. Build a protein interaction (PPI) network using STRING and Cytoscape software. GO and KEGG
enrichment analyze biological functions. Molecular docking and CETSA were used to verify the binding ability between norwogonin
and its key targets. MTT and acridine orange/ethidium bromide (AO/EB) methods were used to detect the effects of norwogonin on
the proliferation and apoptosis of oral squamous cell carcinoma cells. The expression of related proteins was detected by
Immunowestern blotting. Results Atotal of 71 overlapping targets between norwogonin and oral squamous cell carcinoma, implicated
in the PI3K/Akt, oxidative stress, and apoptosis signaling pathways, respectively. The top five Hub genes identified in this study are
EGFR, ESR1, SRC, PTGS2, and MMP9. The molecular docking results showed that the binding force between norwogonin and EGFR
was the strongest (—6.6 kcal/mol). The results of CETSA test and Kaplan-Meier survival curve showed that EGFR had the greatest
impact on the survival of patients with oral squamous cell carcinoma. The experimental results showed that the activity of oral
squamous cell carcinoma was decreased dose-dependent with ICso of 15 pmol/L. AO/EB staining analysis showed that norwogonin
induced programmed apoptosis of oral squamous cell cancer cells to inhibit cancer cell viability, which was associated with increased
Bax levels and decreased Bcl-2 levels. Conclusions Norwogonin may affect PI3K/Akt, oxidative stress and apoptosis pathway to
induce apoptosis of oral squamous cell carcinoma cells by regulating EGFR expression.
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Fig. 11 Effect of norwogonin on expression of Bax/Bcl-2 protein in oral squamous cell carcinoma cells ( X =s, n = 6)
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