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Abbreviations: ACGIH, American Conference of Governmental Industrial Hygienists;
DA, dopamine ; DOPAC, 3,4-dihydroxyphenylacetic acid; 5-HIAA, 5-hydroxyindoleacetic
acid; 5-HT, 5-hydroxytryptamine; MOPEG, 3-methoxy-4-hydroxy-phenylethyleneglycol ;
HVA, homovanillic acid; NE, norepinephrine ; PHPA, p-hydroxyphenylacetic acid
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Block diagram of microwave radiation device.
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Fig.2. Changes in rectal temperature after
microwave radiation on the entire body. Each
value represents mean=SE.

*, p<0.05; **, p<0.01 (paired t-test).
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Fig.3. Changes in brain norepinephrine (NE) after microwave radiation on the
entire body. Each value represents mean+SE. 1, cerebellum; 2,pons+medulla
oblongata; 3hypothalamus; 4, striatum; 5midbrain; 6, cerebral cortex:
7hippocampus. [, control; , o mW/cm?: 8§, 10mW/em?  *, p<0.05;
compared with control (ANOVA followed by Scheffé’s multiple comparison).
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Fig. 4. Changes in brain dopamine (DA) after microwave radiation on the entire
body. Each value represents mean+SE. 1, cerevellum; 2,pons+meddula
oblongata ; 3, hypothalmus; 4, midbrain ; 5, cerebral cortex ; 6, hippcampus; 7,
striatum. [], control; ##, 5mW/em?; 8%, 10mW/cm?
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Fig.5. Changes in brain 3,4-dihydroxyphenylacetic acid (DOPAC) after
microwave radiation on the entire body. Each value represents mean+SE. 1,
cerebellum ; 2,pons+meddula oblongata; 3, hypothalamus; 4, midbrain; 5,
cerebral cortex ; 6, hippocampus; 7, striatum. [, control; i, 5SmW/cm?;

%, 10mW/cm? N.D., not detected.

** p<0.01; compared with control

(ANOVA followed by Scheffé’s multiple comparison).
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Changes in brain DOPAC/DA after microwave radiation on the entire
Each value represents mean=+SE.

1, pons+meddula oblongata; 2,

hypothalamus; 3,striatum; 4, midbrain; 5, cerebral cortex; 6, hippocampus.

[, control;

, 5mW/cm?; #5%, 10mW/cm?

*, p<0.05; **, p<0.01;

compared with control (ANOVA followed by Scheffé’s multiple comparison).
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Fig.7. Changes in brain 5-hydroxytryptamine (5-HT) after microwave radiation

on the entire body. Each value represents meantSE. 1, cerebellum; 2,
pons+meddula oblongata; 3, hypothalamus; 4,striatum; 5 midbrain; 6,
cerebral cortex ; 7, hippocampus. [, control ; 5mW/cm?; 88, 10mW/

2

cm’.
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Fig.8. Changes in brain 5-hydroxyindoleacetic acid (5-HIAA) after microwave
radiation on the entire body. Each value represents mean®SE. 1, cerebellum;
2, pons+meddula oblongata; 3, hypothalamus; 4, striatum; 5, midbrain; 6,
cerebral cortex ; 7, hippocampus. [_1, control; #, 5mW/cm?; ##, 10mW/
cm? *, p<0.05; compared with control (ANOVA followed by Scheffé’s
multiple comparison).
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Fig.9. Changes in brain 5-HIAA/5-HT after microwave radiation on the entire

body. Each value represents mean+SE.

1, cerebellum; 2, pons+meddula

oblongata ; 3, hypothalamus; 4, striatum; 5, midbrain; 6, cerebral cortex; 7,

hippocampus. [ ], control; i

5mW/cm?; &, 10mW/cm? *, p<0.05; **,

p<0.01; compared with contr61 (ANOVA followed by Scheffé’s multiple

comparison).
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Abstract

The effects of microwave irradiation on the central nervous system (CNS) of the rat
have been investigated following one hour microwave irradiation. Microwave with a
frequency of 2,450MHz at the power density of 5 and 10mW/cm? was irradiated on the
entire body of rats weighing 250 to 320g under an ambient temperature of 21 to 23T.
The rectal temperature of the rat was measured just before and after the microwave
irradiation. In addition, monoamines and their metabolites in various discrete brain
regions were determined after the microwave irradiation. Microwave irradiation at the
power density of S and 10mW/cm?® increased the mean rectal temperature by 2.3C and
3.4°C, respectively. The NE content in the hypothalamus was significantly reduced only by

microwave irradiation at the power density of 10mW/cm®. There were no dilferences in DA
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contents of all brain regions determined between microwave-irradiated rats and the control
rats. The DOPAC contents, the main metabolite of DA, were significantly increased in the
pons-+medulla oblongata only at the power density of 10mW/cm®. The DA turnover
rates, the DOPAC/ DA ratio, in the striatum and cerebral cortex were significantly
increased only at the power density of 10mW/cm’. The 5-HT contents in all brain regions
of microwave-irradiated rats were not different from those of the control rats. The 5-HIAA
contents in the cerebral cortex of microwave-irradiated rats were significantly increased at
the power density of 5 and 10mW/cm> However, the 5-HT turnover rate, the 5-HIAA/
5-HT ratio, was significantly increased in the cerebral cortex at the power density of SmW/
cm’.  Significant increases in the 5-HT turnover rate were observed in the pons+ medulla
oblongata and hypothalamus at the power density of 10mW/cm® The results obtained in
the present study indicate that microwave irradiation with a frequency of 2,450MHz at the
power density of 5 and 10mW/cm® affects the function of monoaminergic neurons in the
rat brain. Thus, it seems likely that the effects of microwave irradiation on the CNS can
be attributed to the hyperthermal effect characteristic of the microwave irradiation.



