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Fig. la,b: (Sham 0 W/Kg, 24 hours) : Microglia are in the resting state, evidence
like, ramified pattern with fine and uniform caliber processes.
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Fig. 2a,b: (0.2 W/Kg, 24 hours) : Microglia have been transformed from the resting state into
the activated state. The processes appear increased in number and became irregular
and thick in caliber.

Y ""a. % i; g &
Flg 3a,b: (2.0 W/ Kg, 24 hours) Microglial processes are similar to Fig. 2a, b. in appearance,
though being somewhat harder often with eccentric or bipolar appearance.

Fig. 4a,b: (7.5 W/Kg, 24 hours) : As compared with the previous ones, the overall appearance
of the processes is obviously different with a tendency towards a decreased number of
processes.
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Fig. 3c,d: (2.0 W/Kg, 72 hours) : Microglia hav

Fig. d¢c,d: (7.5 W/Kg, 72 hours) : Microglia have persisted in the active state.
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Immunohistochemical findings that exposure to 915 MHz Global
System for Mobile Communications (GSM) mobile phone
microwaves activates microglia in rat brain

Motoshige KUDO, Koji FUJITA, Madinyet NIYAZ,
Nagahisa MATSUYAMA

Department of Pathology, Tokyo Medical University

Abstract

This study was carried out to determine morphologically whether or not mobile phone radio-frequency electro-magnetic
fields (EMF) have been influenced on the brain. We examined rat brains exposed to 915 MHz EMF at 0 (sham), 0.2, 2.0 and
7.5 W/Kg of average whole body specific absorption rate (SAR) continuously for two hours. Rats were killed 24 hours or
72 hours later by trans-cardiac perfusion fixation under deep anesthesia. The fixed brains were cut in 100 zm-thick sections
with a vibrating microtome and an immunohistochemical study using Iba 1 antibody specific for microglia was performed.
Microglia underwent transformation from the resting state to the activated state without exception in all exposed rats. The
ramified fine processes of resting microglia had changed to varying degrees of increased and thickened processes, with frequent
eccentric or bipolar appearance. The influence appeared to be microwave dose-dependent ; the higher the SAR, the more the
response.  Ameboid microglia were often observed with retraction of processes in the higher SAR group. Moreover, the
microglia remained activated for post-exposure 3 days. Based on the unequivocal morphological transformation of microglia
from resting to activated state following mobile phone radio-frequency EMF exposure, we thus conclude that microwaves from
mobile phones have a definite potential to induce certain micro-environmental derangements in the brain. This, to our
knowledge, is the first in vivo demonstration of microglial activation due to mobile phone radio-frequency EMF exposure in
the literature.

{Key words> 915MHz Global System for Mobile Communications (GSM) microwave, Rat brain, Microglia, Mor-
phological transformation, Immunohistochemistry




