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Reproduction of Calcification-Promoting Effects of MC3T3-E1 Cells
by Exposure to Extremely Low-Frequency Electric Fields

— Verification of the Influence of Equipment Differences —

Takeki Hamasaki™
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In this study, we aimed to verify the reproducibility of a previous report suggesting that extremely low-frequency
electric fields (ELF-EFs) promote calcification in differentiated MC3T3-E1 cells. A follow-up experiment was
conducted using a system engineered to produce the most spatially uniform 60 Hz EF achievable under experimental

conditions, which constituted a feature of this study. The exposure conditions were 3 hours per day for 9 consecutive

days, and calcium deposition was quantified using alizarin red staining. As a result, a significant enhancement of

calcification was observed in the ELF-EFs exposure group, consistent with previous findings. These results reinforce

the hypothesis that exposure to ELF-EFs enhances mineralization in osteoblast-like cells.
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Fig. 1. Overview of the apparatus used to produce ELF-EF
and expose cells to ELF-EF. The upper electrode is grounded
and a voltage is applied to the lower electrode. Four test
conditions were used, each named Group A (gA, cultured on
lower electrode), Group B (gB, cultured in the center of
parallel metal plates), Group ng (ng, cultured without ELF-EF
exposure), and Group pc (pc, cultured without ELF-EF exposure

in differentiation medium).
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Fig. 2. Calcium deposition in differentiated MC3T3E1 cells.

See Fig. 1 for notation. Data indicate average+SE of three
independent experiments (n=6). *a and *b indicate p<0.01

and p<0.05 versus control (ng), respectively.
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