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ABSTRACT: The objective of this study is to investigate the effects of 50 GHz microwave radiation on 
sperm counts, wet weights of testes and accessory reproductive organs in rats. Male rats (n = 24) of Wister 
strain were used in the study. Animals of age group 80-90 days were divided into two main group- Group I 
Control (two subgroups of 6 rats each) and Group II Experimental (microwave exposed). The rats were 
housed in temperature-controlled room (20-24ºC) with constant humidity (40-50%) and received food and 
water ad libitum. The animals were kept on 12/12-h light/dark schedule during experimental study. During 
exposure rats were placed in Plexiglas cages with drilled ventilation holes and kept in anechoic chamber. 
The animals were exposed 2 h a day for 60 days continuously at average power density 1.0 mW/cm2 
(SAR= 0.3 W/Kg). After the exposure period the rats were sacrificed and sperm counts determined by 
haemocytometer method. The sperm counts decreased significantly in epididymis of exposed animals, 
being 211± 6.60 x 106 /ml in caudal and 87± 2.09 x 106/ml in caput regions as compared to control i.e. 256 
± 4.56 x 106/ml (caudal) and 128± 7.77 x 106 /ml (caput) respectively. The one-way ANOVA test was used 
for statistical comparison of groups. It is concluded that exposure to these radiations may have effect on 
sperm counts in rats. 
 
Introduction: - Radio frequency (rf) and microwave radiation are types of non-ionizing electromagnetic 
radiations present in environment and health risks posed by them have been point of debate from last two 
decades. As predicted earlier that primary effect of microwave radiations on biological systems is due to an 
increase in temperature i.e. thermal (Stuchley 1988), now non-thermal effects have also been established 
(Kunjilwar and Behari 1993, Paulraj and Behari 2004).  
             
                                  The earlier reports of Ossenkopp et al (1972) indicated prenatal exposure of pregnant 
rats to EMF resulted in reduction in thyroid and testis weight. Many studies have reported that MW 
radiation can have adverse effects on reproduction (Berman et al 1978; Lokhmatova 1994; Wegandt et al 
1996; Khillare and Behari 1998; Akdag et al 1999).Earlier reports from our laboratory showed that these 
radiations affect cholenergic systems in rat’s brain (Kunjilwar and Behari 1993), Na+- K+ ATPase activity 
(Behari et al 1998), growth related enzymes in rat (Paulraj et al 1999, Paulraj and Behari 2002) and protein 
kinase C activity in rat’s brain (Paulraj and Behari 2004).  
 

Materials and Methods: - 

Animals: 

Male Wister rats (n =24) with initial weights of 200-250 g were caged individually and fed with standard 
pellet food (Brook Bond India, Ltd.) and water ad libitum. The animals were obtained from the Jawaharlal 
Nehru University animal house and Institutional Animal Ethical Committee (IAEC) approved this study. 
The rats were divided into two main groups- Group I Control (two subgroups of 6 rats each) and Group II 
Experimental (microwave exposed) and were housed in temperature-controlled room (20-24˚C) with 
constant humidity (40-50%). The animals were kept on 12/12-h light/dark schedule during experimental 
study. During exposure rats were placed in Plexiglas cages with drilled ventilation holes and kept in 
anechoic chamber. 
 
Exposure System: 

Animals were exposed in an anechoic chamber with set up of 50 GHz (Senor Microwaves, India). Adult 
male Wister rats were exposed 2 h a day and six days a week for 60 days continuously at power density 1.0 
mW/cm2 (SAR= 0.3 W/Kg). Control group of animals was kept under similar conditions except the field 
was not applied.  
 



Examination of Epididymal Sperm Counts and Organs wet weights: 

                 Total sperm counts were done as per the procedure provided by WHO. The epididymal tissue 
was separated into caput, corpus and caudal regions as per guidelines of Hamilton (1975). Due to 
insufficient amount of corpus tissue, only the caput and caudal epididymis were processed for sperm count. 
Caput and cauda epididymis were minced with help of scissors by keeping it in 3 ml of PBS (pH=7.4). The 
tissue and sperms were separated by passing the suspension through a nylon mesh with pore size 75µm. 
The sperm in filtrate was washed with PBS, centrifuged at 3000 rpm and then diluted in sperm count 
solution. Sperm numbers per milliliter were determined using a haemocytometer (Rao et al, 1993; Flores et 
al, 1994; Kaur and Prasad, 1994;). The total of five squares were counted in both chambers of 
haemocytometer and the sum of two counts is divided by appropriate factor to get the sperm concentration 
in millions/ml (NAFA & ESHRE, 2002).   
 
Statistical Analysis: 

Data were tested for normal distribution and then analyzed by one-way ANOVA. Differences were 
 considered significant at probability of 5% (p<0.05) 
 
Results and Discussion: 

The present study evaluated the results of EMF exposed rats and their comparison with control rats. 

Wet weights of testes and accessory sex organs: 

In control rats the wet weights were 1.49±0.1 in testes, 0.39±0.01 in epididymus, 0.18±0.1 in seminal 
vesicle in grams/100 gram body weight of animals. In microwave exposed group no significant difference 
was observed in wet weights of testes but wet weights of other accessory reproductive organs reduced 
significantly (Table 1). 
 
Table1: Wet weights of testes and accessory sex organs of rats after 60 days exposure to 50 GHz 
microwave radiation. (Values are mean ± S.D. of six rats in each group, *p<0.05) 
 
Organ weight 

g /100g BW 

  Control    Exposed 

Testes 1.49 ± 0.1 1.47 ± 0.1 

Epididymus 0.39 ± 0.01* 0.30 ± 0.02* 

Seminal vesicle 0.18 ± 0.1* 0.10 ± 0.01* 

 
Total sperm counts: 

In control rats the total sperm counts were 256 ± 4.56 and 128 ± 7.77 x 106/ml in caudal and caput regions 

respectively. Microwave exposure caused reduction in total epididymal sperm counts in both regions 

significantly (p<0.05) being 211 ± 6.60 x 106\ml (caudal) and 87 ± 2.09 x 106\ml (caput). (Fig.1).                

It is concluded that exposure to these radiations may have effect on sperm counts in rats and the whole 

body exposure of rats to these radiation targets spermatogenesis.  

  
 



0

20

40

60

80

100

120

140

160

1Control Exposed

Sperm Count in Caput Epididymis

Sp
er

m
 C

on
ce

nt
ra

tio
n 

in
 X

 1
0

6 \m
l

*

 
(a) 

 
(b) 

Figure 1.: Effect of 50 GHz microwave radiation on total sperm counts in caput (a) and cauda (b) 
epididymis of rats. Control vs Microwave exposed rats. The values are mean ± S.D. of 6 rates. (*P < 0.05) 
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