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Abstract- Investigation showed that electromagnetic field at high frequency such as micrewave frequency have the verity 
effects of biological systems, So the aim of this experimental study was to investigate the effect of high frequency 
electromagnetic fields on temporal cortex in rat.Study carried out on 40 Wistar adult male rats (15-20 weeks, weighing 290 
g). Rats were completely divided into 4 groups. Exp1, group that rats were exposed to 2100-MHz frequency for 15 minute in 
50 days and 2, 3 experimental groups were exposed to 2100-Mhz frequency for 30 min and 1h respectively for 50 days. 
Histopathological and immunohistochemical methods were used to determine possible damages.Our results showed 
electromagnetic fields at the frequency of 2100-MHz leads to nerve cell death (apoptosis) and increase peri-vascular space 
(edema). The increased period of exposure caused increased instances of histopathological changes in brain tissue.  
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I. INTRODUCTION 
 
Cell phone usage is a public health concern because 
of the potential risk of chronic exposure to the low 
levels of radiofrequency and microwave (RF/MW) 
radiation that pulse off the phone antenna, in close 
proximity to the user’s head. 
 
Investigation of Salford and partners showed that 7 
days after exposure to the radiation from a GSM-900 
MHz mobile phone increased blood–brain barrier 
permeability in mammalian brain[9]. 
 
Also they showed that 2-hour cell phone radiation 
with SAR 0.24. 2.4, and 24 W/m2, increased albumin 
levels in neurons after 14 days of exposure to mobile 
phone radiation and after 28 days of radiation damage 
to neurons[15]. kafaee razavi and partners showed 
that mobile phone radiation at 940-MHz 
electromagnetic field 30 min in the period of 30 days 
can change blood-brain-barrier permeability and 
albumin leakage in the temporal cortex 
parenchyma[10]. 
 
Investigations of Zhao and partners showed that 
exposure to cell phone radiation up-regulates 
apoptosis genes in primary cultures of neurons and 
astrocytes after 2h mobile phone radiation [17]. 
Considering the importance of this subject, the aim of 
this study is evaluating the effects of 3G mobile 
jammer on temporal cortex in animal model.  
 
II. MATERIALS AND METHODS  
 
Animals: 40 male Wistar rats (15-20 weeks, weighing 
290 g) were used in this experiment. After 7 days of 
habituation to the laboratory environment, rats were 
divided into four groups.  

III. EXPOSURE SETUP 
 
The control and experimental groups 1, 2 and 3 were 
exposed to a daily EMF of 2100-MHZ for 0, 15 min, 
30 min and 1 h, respectively, for a period of 50 days.  
 
For irradiation in this study mobile phone jammer 
(MEGATEL Mobile jammer) with frequency band 
2100-MHZ was used. Power density of antenna was 
0.5 mw/m2 and radiation power was <6 dB. 
 
RESULTS 
 
Histopathological studies  
 
Microscopic study showed that an increased in peri-
vascular space in all experimental groups with the 
compared control group (fig.1). 
 
In the control group brain cells and also blood vessels 
were normal (Fig. 2). But in microscopic study were 
seen some apoptotic aligns in experimental groups 
(such as chromatin condensation and nuclear 
fragmentation).  
 
Immunohistochemistry study  
 
Immunohistochemical study showed that neuronal 
apoptosis occurred between all experimental groups 
(fig.2). According to IHC study few cells were 
positive for apoptosis in exp1 group however, 
positive test slightly increased in another 
experimental groups, it shows that with increasing 
time exposure, apoptosis is greatly increased and it is 
statically significant between experimental groups in 
comparison with the control group (p<0.05),(fig.3). 
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Fig.1. Control and experimental groups, normal control 

group,arrow indicate normal per-vascular space(A), increase 
peri-vascular space(arrow), some apoptotic alingns chromatin 
condensation (B), increase apoptotic aligns cell in experimental 

group after exposure mobile phone radiation(C-D), H&E 
staining,x20 

 
Fig.2. determination of apoptotic cells in Rats that exposed to 
mobile phone jammer. After exposure, apoptotic cells increase 
in the experimental group and with increase time exposure the 

number of apoptotic cells were increased. 

 
Fig.3. Nerve cells apoptosis after exposure to mobile phone 

radiation(A-C), arrow indicate a few apoptotic cells after 15 
minute exposure mobile jammer(A), Increase apoptotic cells 
after 30 min(B),1 h (C),3(D) mobile phone jammer radiation 
duration 50 Days, Temporal Cortex, Immunohistochemistry 

staning, Cleaved Caspase3, x20 

CONCLUSION 
 
Although the mechanism of these changes by EMF is 
not completely clear, it is clear that mobile phone 
radiation can cause irreversible harm, and we must 
limit mobile phone use. The possible risk by 
radiofrequency EMF exposure of the human body is a 
major concern for the society. 
 
A new, third generation of mobile communication is 
becoming increasingly important, but the health 
impact of this radiation modality is largely unknown. 
Epidemiological studies will not be able to answer 
this question until after 10–15 years of exposure. It is 
therefore of greatest importance to study, in the 
laboratory, biological effects that can lead to health 
impairment. 
 
It is of great importance both to quantify the leakage 
of albumin through the BBB and to study the 
toxicological effects of this leakage. This new 
knowledge can be used as a foundation for new 
exposure limits that take into account non-thermal 
biological effects of microwave radiation from 
mobile telephones and base stations.  
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