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The Effect of Magnetism(Neodymium Magnet) on Activity of Osteoblast

Young-Wook Cho, D.M.D, Boo-Byung Choi, D.M.D.,D.D.Sc

Department of Prosthodontics, Divison of Dentistry, Graduate school, Kyung Hee University.

The object of this study is to observe the effects of magnetism on the osteoblasts using a neodymium magnet. The
osteoblasts was cultured under magnetic fields of varying intensities to evaluate the effect of magnetism on the activity
and alkaline phosphatase acitivty of the osteoblasts. Osteoblasts were cultured in the cell density of 10* for the evaluation
of cell proliferation and 10°/m¢ for the evaluation of ALP activity under 0. 10, 100, 500, 1000, 2000, 4000 gauss for
24 hour. For evaluation of osteoblast morphologic changes under magnetic, osteoblasts were observed by inverted
microscope and TEM. To elucidate if IGF-receptors are increased under the magnetic field, we investigated osteoblasts
by immunofluoroscence staining.

The results were as follows: In the varying intensities of magnetic fields, the degree of cell proliferation was the highest
in the magnetic field of 10 gauss and this gradually decreased up to 1000 gauss. In the magnetic fields stronger than
1000 gauss, the degree of the cell proliferation decreased to an even lower level than that of the control group. The ALP
activity and protein synthesis showed a similar increase pattern as the degree of cell proliferation compared to the control
group but showed little difference. Under the microscope, morphological change of the cells ( decrease in length and
increase in roundness) were observed but no peculiarity of cell distribution could be found according to the magnetic
field line. In the proper intensity of magnetic fields (10 gauss), the cultured cells showed increase in number of IGF

Receptors compared to that of the control group.
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Fig. 3. Gauss Meter (KANETEC,

device for cell culture Japan)



Fig. 4. The evaluation of
strength of magnetic
fields with gauss meter
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Fig. 7. Inverted Microscope for
exmaining cell  shape
change (Olympus,
Japan)

Fig. 5. Cell culturing under the

magnetic fields.

Fig. 8. TEM (JEOL, Japan)

Fig. 6. Microplate reader (Model
550. Bio—Rad, U.S.A)
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Fig. 9. The changes of the cell activity 24—hour
after application of various strength of
magnetic fields
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Fig. 10. The changes of alkaline phosphatase
activity 24-—hour after application of
various application of various strength
of magnetic fields

control
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Fig. 11. The changes of total protein in the

media 24-hour after application of
various strength of magnetic fields
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Fig. 12. Cell shape change under magnetic field



10 gauss

4000 gauss

4000 gauss

Fig. 13. MC3T3-E1 cell, osteoblast—like cell ultrastructure change under magnetic field
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Table 1. The changes of the cell activity 24—hour
after application of various strength of
magnetic fields

MTT | 10G | 100G | 500G | 1000G |2000G | 4000G
1 1.29 1.23 1.09 | 098 | 090 | 0.88

2 1.17 1.11 1.10 | 094 | 096 | 0.84

3 1.20 1.12 1.12 | 095 | 0.87 | 0.89

4 1.14 1.11 1.16 | 095 | 099 | 0.82

Table 2. The changes of alkaline phosphatase
activity 24—hour after application of
various strength of magnetic fields
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Table 3. The changes of total protein in the

media 24—hour after application of
various strength of magnetic fields

ALP Control 10G 100G 500G Protein synthesis| Control 10G 100G 500G
1 1.00 1.08 1.06 1.06 1 1.00 1.00 1.01 0.98
2 1.00 1.05 1.06 1.04 2 1.00 1.37 1.23 1.16
3 1.00 1.10 1.05 0.97 3 1.00 1.13 1.20 1.33
4 1.00 1.07 1.05 1.01 4 1.00 1.01 1.01 1.04




Control 10 gauss

Fig. 14. IGF-receptor change under magnetic
field
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