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Abstract

Adult multipotent stem cells have been isolated from a variety of human tissues
including human skeletal muscle, which represent an easily accessible source of
stem cells. It has been shown that human skeletal muscle-derived stem cells
(hMDSCs) are muscle-derived mesenchymal stem cells capable of multipotent
differentiation. Although hMDSCs can undergo osteogenic differentiation and form
bone when genetically modified to express BMP2; it is still unclear whether hMDSCs
are as efficient as human bone marrow mesenchymal stem cells (h BMMSCs) for bone
regeneration. The current study aimed to address this question by performing a
parallel comparison between hMDSCs and hBMMSCs to evaluate their osteogenic
and bone regeneration capacities. Our results demonstrated that h(MDSCs and
hBMMSCs had similar osteogenic-related gene expression profiles and had similar
osteagenic differentiation capacities /in vitro when transduced to express BMP2. Both
the untransduced hMDSCs and hBMMSCs formed very negligible amounts of bone in
the critical sized bone defect model when using a fibrin sealant scaffold; however,
when genetically modified with lenti-BMP2, both populations successfully regenerated
bone in the defect area. No significant differences were found in the newly formed
bone volumes and bone defect coverage between the hMDSC and hBMMSC groups.
Although both cell types formed mature bone tissue by 6 weeks post-implantation, the
newly formed bone in the hMDSCs group underwent quicker remodelling than the
hBMMSCs group. In conclusion, our results demonstrated that hnMDSCs are as
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