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[Abstract] Objective To investigate the effect of pulsed electromagnetic fields (PEMFs) on osteogenic
differentiation and Wnt/B-catenin signaling pathway in rat bone marrow mesenchymal stem cells (BMSCs). Methods
Rat BMSCs were isolated and the passage 3 cells were divided into 3 groups. Cells were cultured in LG-DMEM
complete medium for 1 d to ensure fully adherent. Then, change the medium. Cells were maintained in complete
medium (Control group) or in osteo-induction medium (OM group). The cells in PEMFs group were cultured in
complete medium and exposed to 8 Hz, 3. 8 mT PEMF stimulation for 40 min/d. The intervention lasted for 21 d.
Cell proliferation activity was determined by using MTT. The effects of PEMF onosteogenic differentiation were
assessed by ALP and Alizarin Red S staining. Various osteoblast-relevant genes and genes of Wnt/B-catenin
signaling were analyzed by quantitative real-time RT-PCR. Results We found that OM could significantly promote
the proliferation of BMSC at 7 d, 14 d, 21 d (P<C0.05), but the effect was not obviously found in PEMFs group.
For osteogenic differentiation, the positive rates of ALP or Alizarin Red S staining were detected higher in PEMFs/
OM group (P <C0.05). Quantitative RT-PCR revealed PEMFs or OM could increase mRNA levels of Watl,
Wnit3a, LRPS, B-catenin, BMP-2, Runx2, ALP, OC at special time point (P<C0.05). Compared to OM group,
PEMFs have a lower expression in each detection, but the trends were consistent. Conclusion PEMFs (8 Hz,
3.8 mT) could induce the osteogenic differentiation of rat BMSCs via activating Wnt/B-catenin signaling pathway.
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Table List of genes and primer sequences

Gene Primer sequence (5'-3") An(m{)hcon
Op)

fB-actin Forward: GGAGATTACTGCCCTGGCTCCTAGC 155
Reverse: GGCCGGACTCATCGTACTCCTGCTT

Wnt 1 Forward: AGAAACCGCCGCTGGAACT 105
Reverse: GGAGGTGATTGCGAAGATAAACG

Wnt3a Forward: GAGTCTCGTGGCTGGGTGGA 108
Reverse: GGGCTCGCAGAAGTTAGG

LRP5 Forward: GACATTTACTGGCCCAATGG 131
Reverse: CTGCCCTCCACCACCTTCT

f-catenin  Forward: GGAAAGCAAGCTCATCATTCT 171
Reverse: AGTGCCTGCATCCCACCA

BMP-2 Forward: CGTCCCTACTGATGAGTTTCT 129
Reverse: GCTGTGGCAGGCTTTAT

Runx?2 Forward: AGTAGCAAACCGAAACAC 174
Reverse: GAAATAGGCATCAGACAAA

ALP Forward: AACGTGGCCAAGAACATCATCA 127
Reverse: TGTCCATCTCCAGCCGTGTC

ocC Forward: GGGCAGTAAGGTGGTGAATAGA 171
Reverse: CCATAGATGCGCTTGTAGGC
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* P<C0.05, vs. control group; # P<C0.05 , vs. OM group
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