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The analysis of the mechanism of neuritogenesis by pulsed electromagnetic field and
the control method of the elongating neurite direction
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Previously, we developed a novel method for inducing neuritogenesis (NG) using a
pulsed electromagnetic field (PEMF) with an exciting coil in rat-derived PC12 cells, which are a model of
neuronal differentiation. However, the mechanism that enhances NG is still unknown. In the present study,
we examined the mechanism of NG due to PEMF, the effect of Joule heating on NG, and the possibility of
PEMF affecting the direction of NG. We demonstrated that the bone morphogenetic protein gBMP) pathway is
essential in the process of PEMF-induced NG and that the Joule heat generated by the coil partially
contributes to the PEMF-mediated induction of neuronal differentiation. We also found that it is possible
to efficiently differentiate the cells into neuronal cells by thermal stimulation alone and that it is
difficult to regulate the direction of NG using a mono-directional and parallel magnetic field with a
custom-made exciting coil as used in the present study.
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