Glycyrrhiza flavone promotes osteoblast proliferation and differentiation by activating RUNX2 via PI3K/AKT signaling pathway
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Abstract: Glycyrrhiza flavonoids which have estrogenic effects, the main active ingredient in licorice, may have potential osteoblastic activity. In this study, the effects of four Glycyrrhiza flavonoids of on osteogenic differentiation and mineralization were compared and analyzed by molecular docking simulation, alkaline phosphatase (ALP) and osteocalcin (OCN) activity assays, and RUNX2 expression, and their potential molecular mechanisms were discussed. The results of molecular docking showed that the docking score of liquiritigenin with the ER receptor was the highest. The results of the MC3T3-E1 cell model in vitro revealed that all four kinds of glycyrrhiza flavones upregulated ALP activity and OCN concentration and increased the expression of RUNX2, among which liquiritigenin had the best activity. Moreover, the liquiritigenin-induced enhancement of phosphorylation levels in the PI3K and AKT pathway was inhibited by treatment with a PI3K inhibitor (LY294002), respectively, suggesting that PI3K and AKT were involved in the osteogenic action. Based on the zebrafish osteoporosis models, liquiritigenin was correlated with the increased behavioral functions and the relative ﬂuorescence intensity of the bone mass. These ﬁndings suggest that liquiritigenin stimulates osteoblast differentiation and bone mineralization through the activation of RUNX2 via mechanisms related to the PI3K/Akt signaling pathways, further highlighting liquiritigenin’s important potential for preventing and treating osteoporosis.
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