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Effects of pulsed electromagnetic fields on viability of rat bone marrow mesenchymal stem cells
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Abstract: Objective To investigate the effect of pulsed electromagnetic fields (PEMF) on viability of rat bone marrow
mesenchymal stem cells (BMSCs) cultured in two-dimensional (2D) and three dimensional (3D) scaffolds. Methods PEMF of
15 Hz and 1 mT was applied to stimulate BMSCs. The proliferation activity and alkaline phosphatase (ALP) activity of
BMSCs cultured in 2D scaffolds and the cell viability, morphology and proliferation rate of BMSCs cultured in 3D scaffolds
were examined. Results The proliferation ability of BMSCs was promoted after the PEMF simulation for 4 d, 7 d (P<0.05) and
ALP activity was also significantly improved after the PEMF simulation for 14 d (P<0.05). PEMF stimulation promoted the
cell viability of BMSCs cultured in scaffolds, maintaining the long spindle shape, and significantly increased the proliferation
rate of BMSCs in scaffolds (P<0.01). Conclusion PEMF of 15 Hz and 1 mT significantly increases the proliferation and
osteogenic differentiation of BMSCs, and promotes the cell viability of BMSCs in scaffolds.
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Fig.1 Effects of PEMF on proliferation of BMSCs (n=8)
Note: Compared with control group, *P<0.05 and **P<0.01.
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Fig.2 Effects of PEMF on differentiation of BMSCs (n=8)
Note: Compared with control group, *P<0.05.
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Fig.3 Effects of PEMF on cell viability of BMSCs in scaffolds
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Tab.1 Effects of PEMF on proliferation of BMSCs in HA/PCL
scaffolds (n=6, Mean+SD)

Time
Group
1d 7d 14 d
Control  0.496 0£0.0370  0.8855+0.0350 1.426 2+0.023 5
PEMF  0.5104+0.0436 1.217 4+0.032 3**  1.789 8+0.069 5**

Note: Compared with control group, **P<0.01.

a: Control group
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Fig.4 Effects of PEMF on cell morphology of BMSCs in scaffolds
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