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Fig. 1. 12 well culture plate with application of
different static magnetic fields. For the
experiment, 10° cells/well of first and third
low of 12 well culture plates were cultured
with application of different static magnetic
fields(100mT. 4.6mT. 0.5mT, 0.0mT).
Nd-Fe-B magnets were positioned under
the wells of black area.
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Fig. 2. 100mm culture plate with application of
different static magnetic fields. Nd-Fe-B
magnet was positioned under the black
area.
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Table 1. Effect of different static magnetic fields on alkaline phosphatase activity in MC3T3-E1 celi(n=4)
(Unit : nmol/min/mg protein)

Day 100mT 46mT 0.5mT 0.0mT
7 5.8(0.19)* 45(0.22) 5.4(0.27)* 4.7(0.14)
13 8.8(0.25)* 11.7(0.62)* 10.2(0.41)= 9.3(0.04)
19 9.3(0.21)= 12.4(0.65)* 11.1(0.21)* 10.2(0.28)
25 6.5(0.23)* 10.5(0.62)* 9.0(0.59)* 7.3(048)

*  Significantly different from control value(P<0.01)
100mT, 4.6mT, 0.5mT : Static magnetic group, 0.0mT : Control group
The values are presented as the mean(SD.) of alkaline phosphatase activity.
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Fig. 5. Photograph of ALP staining of MC3T3-E1
cells in 100mm culture plates with appli-
cation of different static magnetic fields
(0.6mT - 100mT) each time point(7, 13, 19,
25 days).
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Fig. 6. Phase contrast micrographs(x100) of ALP staining of MC3T3-E1 cells exposed to different static
magnetic fields(a, ¢, e, g : 100mT . b, d, f. h - 0.5mT) each time point(a, b : 7 days : ¢, d : 13 days
e, f 19 days : g, h . 25 days).
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- ABSTRACT -

The effect of a static magnetic field of Nd-Fe-B magnet on alkaline
phosphatase activity of MC3T3-E1 cells

Sook-Hee Kim, Oh-Won Kwon, Hyun-Mo Ryoo®

Departments of Orthodontics and Oral Biochemistry”, College of Dentistry, Kyungpook National University

Recently, the magnetic force has been considered as a method for a more efficient tooth movement. The purpose
of this study was to evaluate the effects of different static magnetic fields of Nd-Fe-B magnet on MC3T3-E1
cells by measuring the alkaline phosphatase activity and observing the amount of stained alkaline phosphatase. For
measuring of alkaline phosphatase activity, MC3T3-E1 cells were seeded in first and third row of 12 well culture
plates. And Nd-Fe-B magnets were positioned under the first column of first and third row to apply different static
magnetic fields(first column:100mT ; second column:4.6mT ; third column:0.5mT ; forth column:0.0mT ) to the cells
for 7, 13, 19, and 25 days. For staining of alkaline phosphatase, MC3T3-EL cells were seeded in 100mm culture
plates. And Nd-Fe-B magnets were positioned under the corner of plates to apply different static magnetic fields
{(magnet side:100mT ; the opposite side:0.5mT) to the cells for 7, 13, 19, and 25 days.
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The results were as follows :

1. ALP activity was increased until day 19 in biochemical determination as well as in histochemical staining.

2. The application of higher magnetic field(100mT) suppressed ALP activity at day 13, 19, 25. On the conirary,
the application of the lower magnetic field(4.6mT, 0.5mT) significantly enhanced the ALP activity.

3. Consistent with enzyme assay, histochemical staining of ALP also demonstrated that higher magnetic
field(100mT) suppressed ALP activity, lower one(0.5mT) enhanced.

KOREA. J. ORTHOD. 2000 ; 30 : 205-214

¥ Key words : Nd-Fe-B magnet, Static magnetic field, MC3T3-E1 cell. ALP activity
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