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Effects of rhaponticin on the proliferation and migration of human periodontal ligament stem cells under
hypoxic conditions and its mechanism
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Abstract: Objective To investigate the effects and potential mechanisms of rhaponticin on the proliferation and migration of human
periodontal ligament stem cells (hPDLSCs) under hypoxic conditions. Methods Rhaponticin solutions at various concentrations (0,12. 5,
25,50, 100,200,300 pmol/L) were prepared, and then added to hPDLSCs cultured under hypoxic conditions. The effect of rhaponticin on
hPDLSCs viability was determined by CCK-8 assay. Rhaponticin effects on the proliferation and migration of hPDLSCs were evaluated by
EdU assay and Transwell assay. The expressions of PCNA, CXCR4, and hypoxia inducible factor-1A (HIF1A ) were determined by Western
blot. The protein-protein docking was visualized by AutoDock software. Results  Cell survival rate significantly increased after treatment
with 100 wmol/L of rhaponticin(P<0. 05) ,while cell survival rate decreased significantly at rhaponticin concentrations exceeding 100 pmol/L
(P<0. 05). Therefore, 100 pmol/L of rhaponticin was selected for subsequent experiments. Rhaponticin significantly promoted the proliferation
and migration of hPDLSCs under hypoxic conditions. Concurrently, treatment with rhaponticin upregulated the expression levels of
proliferation- and migration-related proteins PCNA and CXCR4 in hPDLSCs (P<0. 05), while downregulated the expression level of hypoxia
stress protein HIF1A (P<0.05). Molecular docking demonstrated a favorable binding affinity between rhaponticin and HIF1A protein.
Conclusion Rhaponticin promotes the proliferation and migration of hPDLSCs under hypoxic conditions. This effect is likely mediated by
the regulation of HIF1A expression.
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