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Toxicological Studies in mouse after long-term
Exposure to a Static Magnetic Field
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= Abstract =

Owing to the rapidly increasing and varied uses of electric power in industrial society, the
studies about the relationship between electromagnetic field and living organisms are greatly
required. And this study was performed to investigate the toxicological effects on mice which
had been exposured to a 970 gauss Static Magnetic Field for long-term period (10 weeks). After
10 weeks, the mice were sacrificed by decapitation. Their blood were collected as soon as
possible and their brains were isolated at —70°C. Protein and glucose contents were determined
by spectrophotometry on the bases of Biuret and enzyme method respectively. Dopamine
content was determined by reverse phase high pressure liquid chromatography with electro-
chemical detector. The increase of dopamine content was observed in brain tissue; however not
significantly. Protein contents in brain and serum were significantly decreased; however
glucose content in serum was significantly increased. ]

These results éﬁggest that a Static Magnetic Field can cause toxicological effects on living

organisms.
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1) Magnet : A 7do] ¢F 16cmel =43 o2 N3,
SS9l AH A7)+ 970 gausse] A4

2) Gauss Meter : KANETSU KOGYO Co. LTD,,
Type TM-201

3) HP.L.C. with Waters 460 Electrochemical
Detector

4) Spectrophotometer : Beckmann Du-70

5) Centrifuge : g+ AkgiA} HA-500 with E4860
REFRIGERATED RECIRCULATOR

6) Homogenizer : A 4 #}3t4ko] 4] 3] A}, Wheaton
teflon pestle (30 ml)
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Table 1. Contents of dopamine in whole brain.
*Contents of
Group Nn;)i'cgf Dopamine  **P-Value
(1g/g)
Control 5 6.53+2.42 =
not signifi-
Test 6 7.82+2.30 St
*Mean=+S.D.
**P-Value is calculated by Student’s t-test.
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Fig. 1. Chromatograms of Standard Catecholamines.

N.E.: Norepinephrine
E.. Epinephrine
D.A.: Dopamine
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gt Catecholamine®] Standards:
prine, Epineprine, Dopamine ¥3Z& z7 (.17M
~HAcell o] 341(30ng4) injection®]=t. HPLCY)
2HzAL of2ls} 2o},
Column: Nova-pak Cys
Mobile phase: 0.15M Sod. phosphate monobasic,
0.ImM Na,EDTA, 0.7 mM
Octanesulfonate,
Methanol 5.2% (pH 3.2 by
0.1M HCI)
Flow rate: 0.8 ml/min
Electrode potential: 0.80 Volts vs. Ag/AgCl refer-
ence electrode
Temperature: 20°C
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Table 2. Contents of protein in whole brain.

‘Con'tents of
protein (ug/g)

224.42+52.92 =
188.90+15.45 P<0.05

Group No. of mice **P-value

Control 10
Test 10

*Mean+S.D.
**P-Value is calculated by Student’s t-test.

Table 3. Brain weight vs. Body weight ratio.
*Brain wt./
Group No. of mice  Body wt. **P-value
(x1,000)
Control 10 15%51 4537 —
Test 10 16.91%1.73 P<0.05
*Mean=+S.D.

**P-value is calculated by Student’s t-test.
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Fig. 2. Chromatograms of the mouse brain in 1 G.
D.A.: Dopamine

1 G.: Geomagnetic Field gauss
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Fig. 3. Chromatograms of the mouse brain in S.M.F.

D.A.: Dopamine
S.ML.F.: Static Magnetic Field (970 gauss)
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Table 4. = Protein and glucose concentrations in serum.
No. of Protein Glucose
Group mice (g/dl) (mg/dl)
Control A 11 8.58+1.33 207.17+60.67
Test A 13 *7.3840.60 214.75+50.10
Control B 8 9.61+0.80 247.49+54.83
Test B 8 9.09+0.66 *374.69+96.18

* . Significantly different from protein conc. of con-
trol A at P<0.01.

* . Significantly different from glucose conc. of con-
trol B at P<0.01.

Fig. 4. Experimental Setup.
*Black circle indicates Magnet, N pole of

which was applied to the mouse cage.
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