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Abstract Objective: To explore the effect of galangin on osteogenic differentiation of rat bone marrow mesenchymal stem
cells (BMSCs) and its mechanism of action. Methods: Osteoporosis ( OP) model rats were constructed and assigned to
control group, model group, low-dose galangin group, and high-dose galangin group. Micro-CT was used to detect the
microstructure of the rat femur,and qRT-PCR was used to detect the relative expression levels of osteogenic-related genes
(ALP,RUNX2.0OPN.BMP2) in femoral tissue. Bone marrow mesenchymal stem cells (BMSCs) were extracted from the
femurs of OP rats and divided into the control group,the low-dose galangin group,the high-dose galangin group,the Nog-
gin group.and the high-dose galangin + Noggin group. CCK-8 assay kit was used to detect cell viability. The ALP assay
kit was used to detect ALP in the cell supernatant. The Alizarin Red staining method was performed to detect the osteo-

genic differentiation ability of BMSCs. Western Blot was performed to detect the BMP2/RUNX2 pathway-related proteins

in BMSCs. Results: With the increase of galangin dose, the
AT H A K TR TR H (20220140792 bone mineral density (BMD),BV/TV,Tb. N,and Th. Th in
DK TS N R B QAT AL ik 50530000 OP rats significantly increased (P<C0.05). The third-gener-
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atio generation BMSCs isolated from femoral tissue of OP rats exhibited good growth,and osteogenic induction resulted in

the formation of mineralized nodules, indicating successful extraction of BMSCs. For the control group,as the galangin

concentration increased, the activity of BMSCs increased,the ALP level in the cell supernatant increased, the calcified nod-
ules increased,the BMP2, RUNX2, ALP, OPN, and Collagen I proteins significantly increased (P <C0. 05). Inhibition of
the BMP2/RUNX2 pathway clearly reduced the activity of BMSCs and ALP in cell supernatant,reduced mineralized nod-
ules,and decreased BMP2,RUNX2,ALP,OPN,and Collagen I proteins (P<C0. 05). For the high-dose galangin group.the

high-dose galangin+ Noggin group showed decreased BMSCs activity and ALP in the cell supernatant,reduced mineralized
nodules,and clearly reduced BMP2, RUNX2, ALP, OPN, and Collagen 1 proteins (P <C0. 05). Conclusion: Galangin can

improve bone strength,enhance BMSCs activity,and promote osteogenic differentiation in OP rats,and its potential mech-

anism may be related to the activation of the BMP2/RUNX2 pathway.
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