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Effects of electrical field stimulation on the proliferation and migration of Schwann cells
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Abstract: Objective To establish an electrical field (EF) stimulation model for Schwann cells (SCs), and to provide a basis for
exploring the mechanisms of EF stimulation in promoting proliferation, migration and epithelial-to-mesenchymal transition of
SCs. Methods A YC-3 bipolar programmable electrical stimulator and an electrotaxis chamber were used to construct an EF
stimulation system to stimulate SCs. In the study, SCs were divided into control group (Ctrl) receiving no EF stimulation and EF
group stimulated by continuous constant-voltage EF (100 mV/mm, 3 h). The effects of EF stimulation on the proliferation and
migration of SCs were analyzed using CCK-8 assay, and wound healing assay + Transwell assay, separately; and its effect on SCs
adhesion was observed by analyzing the expressions of E-cadherin and N-cadherin using Western Blot. Results The CCK-8 assay
results suggested that the absorbance at 450 nm was significantly higher in EF group than in Ctrl group (P<0.05). The results of
wound healing assay + Transwell assay revealed that EF group had higher cell migration efficiency than Ctrl group (P<0.05).
Western Blot results showed decreased E-cadherin expression and increased N-cadherin expression in EF group as compared with
Ctrl group (P<0.05). Conclusion The improved EF stimulation system for SCs is operable. EF stimulation can promote the
proliferation and migration of SCs. The decreased E-cadherin expression and increased N-cadherin expression may be related to
the occurrence of epithelial-to-mesenchymal transition in SCs after EF stimulation.
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Figure 1 Electrotaxis chamber and electric circuitry
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Figure 2 Effects of electrical fields on the activity of Schwann cells
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Figure 5 E-cadherin and N-cadherin expressions in Ctrl and EF groups
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