
  

 

Abstract—Studies show that there is association between noise 

pollution and Psychological and physiological diseases. The main 

aim of this study was to determine the effects of mobile phone 

radiation on memory in male rats. In our study male Wistar rats 

were randomly divided into control and mobile phone radiation 

receiving groups of 10 rats in each. The experiments were repeated 

for 3 times with a week interval. memory level was measured in 

animals using shuttle box. Data were statistically analyzed and 

compared between groups using ANOVA. The results indicated 

that memory level was decreased in rats exposed to mobile phone 

radiation compared to control rats (P<0.05). Our findings show that 

mobile phone radiation have a significant role in reducing of 

memory level, according to which, it is required to avoid long term 

exposure to mobile phone radiation to keep healthy memory. 
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I. INTRODUCTION 

AGNETIC waves, waves in vacuum or matter have 

been expande and Including electric and magnetic 

fields that oscillate in phase and perpendicular to the 

direction of energy [1]. Sources manufacturer of magnetic 

wave, microwave and RF systems that exist in every 

environment and every individual can be exposed to 

electromagnetic waves are non-ionizing[2]. Identification of 

biological effects of microwave radiation is complex and 

controversial and there is evidence that shows these waves 

cause various biological effects on irradiated molecules 

according to intensity and frequency [3]. Studies show that a 

relationship between cell phone use and glioma or 

meningioma [4]. On the other hand studies show that current 

mobile phones are not safe for long-term exposure [5]. Some 

studies show that cell phone use increases the risk of brain 

cancer [6]. However, some findings suggest no significant 

difference in heart rate and blood pressure in subjects 

exposed to cell phone radiation [7].  
The reports coming from studies conducted to elucidate 

the effects of mobile phone radiation on memory function are 

still conflicting, so, the present study was carried out to show 

the effects of mobile phone radiation on memory in rats using 

shuttle box method. 
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II. MATERIAL AND METHODS 

A. Animals 

   Adult Wistar rats weighting 200±30g were purchased and 

raised in our colony from an original stock of Pasteur 

institute (Tehran, Iran).The temperature was at 23±-2 0C and 

animals kept under a schedule of 12h light:12h darkness 

(light on at: 08: 00 a.m.) with free access to water and 

standard laboratory chow. Care was taken to examine the 

animals for general pathological symptoms. Food was 

withheld for 12-14h before death. This study was performed 

according to ethical guidelines relating to working with 

laboratory animals [8]. 

 

B. Apparatus  

      The training apparatus was a shuttle box consisting of 

two similar 15 × 6 × 7 in. compartments (A and B) separated 

by a motor-driven guillotine door. The sides and top were 

gray wood, while the front was clear Plexiglas.. 

C. Protocol of Study 

Male Wistar rats were randomly divided into control 

animals and rats exposed to mobile phone radiation . Rats 

were placed in  shuttle box. The test was performed for 300 

sec for each rat and was repeated twice at 5-day interval. 

High levels of memory was measured by increased length of 

time for the animal to emerge into the lighted portion of the 

apparatus and lowered memory was in proportional to 

increased length of time for the animal to emerge into the 

dark portion of the apparatus.   

D. Statistical Analysis 

All values are presented as mean ± S.E.M. Statistical 

significance was evaluated by one-way analysis of variance 

(ANOVA) using SPSS 19. Differences with P<0.05 were 

considered significant. 

III. RESULTS 

Figure I shows the mean time spent by animals to stay in 

lighted portion of the apparatus. The mean time in lightened 

portion of rats exposed to mobile phone radiation was 

significantly decreased compared to control animals 

(P<0.05); according to which, memory level decreased in rats 

exposed to mobile phone radiation.  
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Fig 1 The mean time spent by animals to stay in lighted portion of 

the apparatus. * indicates significant difference compared to control 

group (P<0.001). 

IV. DISCUSSION 

Our study indicated that mmobile phone radiation results 

in decreased memory level. In line with this finding there are 

reports indicating that exposure of adult rats to 

electromagnetic radiation (EMR) may cause disturbances in 

monoamine neurotransmitters and this may underlie many of 

the adverse effects reported after EMR including memory, 

learning, and stress [10]. Studies also show the effects of 

mobile waves on hearing [11] activity and excitability of the 

brain [12,13], and on hormonal changes and cardiovascular 

system [14]. The destructive effects of microwave on muscle 

fibers and cell membranes have been also established 

[12,13]. However, in contrast to our finding some studies 

indicated that constant mobile phone users are not in a higher 

risk of brain tumor compared to the people who never or 

rarely use mobile phones [15-17]. 

V. CONCLUSION 

We have shown that exposure to mobile waves can bring 

about decreased memory level, according to which, it is 

pivotal to avoid long term exposure to mobile waves to 

maintain good mental health and memory. 
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