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Abstract: Objective To explore the effect of Wnt3a signaling molecules on the activity of telomerase during the osteogenic
differentiation of rat bone marrow mesenchymal stem cells (BMSCs) in vitro. Methods BMSCs of the femur of Sprague Dawley
rats were isolated using the density gradient centrifugation combined with adherence screening method, and then cultured in vitro.
After passaging, cell surface markers CD29, CD44, and CD45 were detected using morphology and flow cytometry. The cells were
screened and identified. Cells were cultured with osteogenic inducing medium combined with different concentrations of Wnt3a (5
ng/mL, 25 ng/mL, and 100 ng/mL) , in order to induce the differentiation of BMSCs. the activity of ALP was detected to evaluate
the capability of osteogenic differentiation of BMSCs. The activity of telomerase during the differentiation of BMSCs into osteoblasts
with the intervention of different concentrations of Wnt3a was detected using telomeric repeat amplification protocol-enzyme-linked
immunosorbent assay (TRAP-ELISA). Results At the 3rdpassage of BMSCs, cells with high uniformity were obtained. The results
of flow cytometry showed that the expression of cell surface markers CD29 and CD44 was high, while CD45 had low expression.
After 7-day culture of BMSCs with osteogenic inducing medium combined with different concentrations of Wnt3a, the results of
ALP activity detection revealed that, compared with the ordinary osteogenic inducing medium, the osteogenic inducing medium

containing 5 ng/mL and 25 ng/mL Wnt3a could significantly increase ALP activity (P <0.05). On the contrary, the medium
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containing 100 ng/mL Wnt3a could significantly inhibit ALP activity (P < 0.05). Compared with that in ordinary osteogenic

inducing medium, no significant difference of telomerase activity in the osteogenic inducing medium containing Wnt3a was

observed. Conclusion Lower dose (5ng/mL and 25ng/mL) of Wnt3a molecules can promote the osteogenic differentiation of

BMSCs, while higher dose (100 ng/mL) of Wnt3a molecules can inhibit the osteogenic differentiation. The activity of telomerase

in BMSCs is weak, and it gradually weakens during the osteogenic differentiation till disappearing. Wnt3a signaling molecules

cannot effectively stimulate the activity of telomerase in BMSCs.
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Fig.1 The results of ALP staining of rat BMSCs after 7-day osteogenic induction ;
A (control group), B (Wnt3a A group), C (Wnt3a B group), and D (Wnt3a C

group) ( x100)
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