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Summary 

The present article was intended to investigate the possible effects of the acceptable radiation leakage of microwave ovens on pre
gnant and new-born rat brains. Twenty-seven pregnant Wistar-albino rats were separated into three groups (n=9), a control group 
(sham-exposed) and two experimental groups. The experimental gravid rats were confined in Plexiglas cages and placed next to the 
closed door of a microwave oven (power-output: 550 W). The NIR 15 (NIR: non-ionising radiation) group of gravid rats were expo
sed to the leakage of microwave ovens daily for 15 minutes whereas the NIR 30 group was exposed daily for 30 minutes during their 
pregnancies. The most striking changes were observed in the NIR 30 group of rats. Congestive vessels, edema and degenerative neu
rones were noticed in all experimental dams. Chronic inflammatory cell infiltrate, and focal necrosis of neurones were seen only in 
the NIR 30 group of dams. Progressive edema and conspicuous congestive vessels were seen in the offspring of both experimental 
groups. Chronic inflammatory cell infiltrate, haemorrhage, necrotic neural tissues, and degenerative neurones with a reactive glial pro
liferation were observed only in the offspring of the NIR 30 group. 
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Introduction 

Microwave ovens are popular in food service facilities 
in general and are gaining popularity in self-service and 
food vending establishments. Such units are used in 
restaurants, cafeterias etc. 

The energy generated to produce heat in these units 
falls within the microwave region of the electromagnetic 
spectrum, which includes frequencies ranging from 10 to 
I 00,000 megacycles/second. The biological effects of 
exposure to microwave radiation result primarily from 
the heating of body tissues. The body tissues affected 
depend in general on the frequency of radiation, the 
intensity of the beam, length of exposure, and thermal 
conductance of the tissue. Frequencies less than 150 
megacycles/second are not appreciably absorbed by the 
body. Between 150 and I 000 megacycles/second the 
energy is absorbed by the deeper body tissues, producing 
heat which is not perceived by the sensory mechanisms. 
From I 000 to 3000 megacycles/second absorption in the 
deeper body tissues tends to diminish, depending on skin 
thickness, thickness of fatty layer, the total mass of the 
body, and frequency of the energy. The range between 
I 000 and I 0,000 megacycles/second tends to produce 
eye cataracts, with 3,000 megacycles/second the most 
critical frequency. Above I 0,000 megacycles/second the 
skin surface absorbs an appreciable portion of the energy 
causing a sensation of warmth and provides a warning to 
the individual exposed [l]. 

There is continued concern over the risks associated 
with the use of microwave ovens and pressure to carry 
out frequent radiant surveys. The emission limit set by 
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the British standards (BS 5175, 1976) is for a power 
density of 50 W/sqm at a distance of 50 mm [2]. 

The present study was concerned with microwave 
ovens utilised in food-service establishments. The oven 
used in this study utilised a frequency of 2450 megacy
des/second with the purpose of investigating the terato
genic effects of radiation leakage of microwave ovens on 
pregnant and new born rat brains. 

Materials and Methods 

Twenty-seven female Wistar-albino rats (170-190 gr.) were 
caged and fed standard pellet food during the study. The rats 
were obtained from the Department of Medical Science Appli
cation and Research Centre of Dicle University. The female rats 
were confined in a special cage over 48 hours for copulation 
with adult males. After confirming pregnancy with the vaginal 
smear method, the primipar rats were separated into three 
groups (n=9), a control group (sham-exposed) and two experi
mental groups, NIR 15 and NIR 30. 

The experimental gravid rats were confined in Plexiglas 
cages (40x l 5x 17 cm) which were placed next to the closed door 
of a microwave oven (power output: 550W, imperial V-8505T). 
The NIRl5  group of gravid rats were indirectly exposed to the 
microwave oven leakage daily for 15 minutes whereas the NIR 
30 group was indirectly exposed daily for 30 minutes during 
their pregnancies. The exposure started on the first day of gesta
tion and was completed when gravid rats gave birth. Gravid rats 
were exposed at the same time every day. After each session, 
leakage from the microwave oven was measured by using a 
Detector Card (Microwave oven radiation leakage indicator, 
Enzone, USA). Specific absorption rate (SAR) was measured 
by using a non-interfering temperature probe technique [3]. 

All gravid rats were examined weekly after each exposure by 
a radiologist using ultrasonography (US). A real time US 
(Toshiba SSA-270A) and 7.5 MHz linear transducer was used 
to detect cardiac activation and to count the number of foetuses. 










