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Mechanism of action of galangin on oral squamous cell carcinoma based on
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Abstract: Objective To explore the mechanism of action of galangin on oral squamous cell carcinoma based on network
pharmacology and in vitro experiments. Methods The potential targets of galangin were screened through the SwissTargetPrediction
database, and the related targets of oral squamous cell carcinoma were obtained by combining the GeneCards and OMIM databases.
To identify core targets by construct a drug-disease target protein interaction (PPI) network. Enrichment analysis was conducted using
the R software package clusterProfiler. The core targets were determined through survival and diagnostic value analysis. Key targets
and pathways were visualized using GO and KEGG enrichment analysis. The cell proliferation, apoptosis, migration and invasion of

CAL-27 cells by galangin were verified through in vitro experiments, and the expression levels of related proteins were detected by
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Western blotting. Results A total of 59 interaction targets of galangin against oral squamous cell carcinoma were obtained through
network pharmacological analysis. Through PPI network topology analysis and screening, a total of 8 key targets such as PTGS2,
GSK3B, ESR1, PARP1, EGFR, MCLI1, SRC, and MMP9 were obtained. GO and KEGG enrichment analyses revealed that the
PI3K/Akt signaling pathway was identified as the primary targeted pathway for the anti-oral squamous cell carcinoma effect of
galangin. The core genes GSK3B, ESR1, and PARP1 were further obtained based on prognosis and diagnostic value using R software.
KEGG search revealed that the core target GSK3B is located downstream of the PI3K/Akt signaling pathway. The CCK-8 and
Transwell assay experiments showed that galangin could effectively inhibit the proliferation, invasion and migration of CAL-27 cells.
The results of flow cytometry showed that galangin promoted apoptosis of CAL-27 cells in a concentration-dependent manner (P <
0.01). The results of Western blotting analysis showed that the protein expressions of p-PI3K/PI3K, p-Akt/Akt and p-GSK3B/GSK3B
in CAL-27 cells of the galangin group were significantly lower than those of the control group (P < 0.05, 0.01). After the addition of
PI3K activator 740Y-P, compared with the galangin group, the levels of p-PI3K, p-Akt p-GSK3B and apoptosis-related proteins in the
galangin + 740Y-P group were effectively reversed (P < 0.05). Conclusion The PI3K/Akt/GSK3B signaling pathway may be the key
way for galangin to exert its anti-oral squamous cell carcinoma effect.
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Fig. 8 Effect of galangin on the migration and invasion of CAL-27 cells ( xts,n=3)
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Fig. 9 Effect of galangin on the apoptosis of CAL-27 cells ( xts,n=3)
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Fig. 10 Effect of galangin on apoptosis-related proteins in CAL-27 cells ( xts,n=3 )
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Fig. 11 Effect of galangin on the PI3K/Akt/GSK3B signaling pathway in CAL-27 cells ( X+ ssn=3)
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Fig. 12 Effect of PI3K activator 740Y-P on the expression of PI3K/Akt/GSK3B signal-related proteins ( x+s,n=3 )
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