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50Hz electromagnetic fields facilitate bone marrow stroma cells—derived neural progenitor cells to differen-
tiate into neurons/LI Weikun, BAI Wenfang, XU Weicheng, et al./Chinese Journal of Rehabilitation Medi-
cine,2016,31(7): 723—728

Abstract

Objective: By analyzing the mRNA expression level of nerve cell markers and neurotransmitters before and af-
ter the intervention of 50Hz electromagnetic fields, we investigated the effects of low frequency electromagnet-
ic fields on the differentiation ability of bone marrow-derived neural progenitor cells (BM-NPCs)differentiation
ability.

Method: Firstly, bone mesenchymal stem cells (BMSCs) were gained by the whole bone marrow culture meth-
od, and the second generation BMSCs were cultured and induced under neural stem cells (NSCs) culture condi-
tions to obtain the BM-NPCs. Secondly, the third generation BM-NPCs were randomly divided into two

groups: an electromagnetic field group and a control group. The electromagnetic field group was exposured to
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a sine wave electromagnetic fields with the frequency of 50Hz and magnetic induction of 5mT, and 60min per
day for fifteen days. The control group was treated under the same condition without exposure. After BM-
NPCs induced differentiation, the cell marker of Nestin and Tuj-1 were analyzed by immunofluorescence and
the mRNA expression of Nestin, PSA-NCAM, B-III tubulin, ACHE, GABA and 5-HT were tested by real-time
quantitative reverse transcriptase polymerase chain reaction method.

Result:Under serum-free neural stem cells suspension culture conditions, the BMSCs could be aggregated into
BM-NPCs with positive Nestin. After the induction of BM-NPCs, the results of immunofluorescence showed
the positive expression of Tuj-1 for neuron-like cells in two groups. After induction, the mRNA expression of
Nestin, PSA-NCAM, B-1I tubulin, ACHE, GABA and 5-HT was significantly decreased (P<0.01). Further

more, the B-II tubulin mRNA level in the electromagnetic field group was higher than in the control group

(P <0.05).

Conclusion: 50Hz electromagnetic fields could induce neural progenitor cells differentiation into neurons.
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