
 1 

Effect of Head-only sub-chronic GSM exposure on spatial memory of 
rats 

 
Mohamed Ammari; Elsa Brillaud ; Anthony Lecomte ; Mohsen Sakly, Hafedh 

Abdelmelek, René de Seze 

INERIS, Parc technologique Alata, BP 2, 60550 Verneuil en Halatte, France. 

Faculté des Sciences de Bizerte, laboratoire de physiologie intégrée, Jarzouna 7021 

Tunisia 
 
Introduction: 
Low power electromagnetic fields (EMF) are suspected to produce deficit memory in 
rats. The study of Dubreuil et al (2003) showed that a short-term (10-15 days) exposure 
"head-only" to GSM 900 MHz radio frequencies does not produce a deficit memory in 
adult rats. 
The aim of our experiment was to determine if head-only sub-chronic exposure (2 
months) of rats to GSM signal for 45 min at a SAR = 1.5 W/Kg and for 15 min at 6 
W/Kg induce deficit in spatial memory of rats in radial maze test. 
 
Materials and methods: 
Exposure system: 
Animals were placed in Plexiglas rockets with an individual loop antenna placed above 
the rat’s head. Four animals were exposed at the time. Loop antennas were connected to 
a generator and emitted a GSM signal (900 MHz, pulsed at 217 Hz, 1/8 duty factor) 5 
days / week for 8 weeks 

- 6 rats exposed 45 min at SAR = 1.5 W/g  

Experimental group: 
30 Sprague-Dawley male rats were randomly assigned to 5 different groups:  

-    6 rats exposed 15 min at SAR = 6 W/Kg  

- 6 rats sham controls (3 for 5 min and 3 for 45 min, SAR = 0 W/Kg), 
- 6 rats without any treatment and manipulation (cage control). 
- 6 rats were injected (i.p) S.B.H 0.1 mg/Kg (Sigma Aldrich) as positive control 

group 
 
 
 
 
 
 
Behavioural procedure 
The radial maze protocol consists of two consecutive phases: the training task (10 days) 
and the test task (8 days). In the first phase, rats were trained to visit the 8 arms of the 
maze without returning to an arm already visited. In the second phase (8 days), a 45-min 
intra-trial delay was introduced after four visited arms. After the intra-delay, the rat was 
placed in the maze to finish the test task, which is visiting four other arms he had not 
visited. During the training task, exposure took place before the behavioural task. 
During the test task, exposure or sham-exposure took place during the intra-delay.  
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Results and discussion: 
In all experiments, performance of exposed rats (1.5 and 6 W/Kg) was compared with 
that of sham, cage control rats and positive control rats. The results indicated that 
scopolamine treatment in the positive control rats induce deficit in spatial memory task 
in the second phase of the test. But spatial memory task was unaffected in exposed rats. 
Conclusion, sub-chronic 45-min and 15-min head-only exposure to signal GSM 900 
MHz (SAR = 1.5 and 6 W/Kg) doesn’t induce deficit in spatial memory task in the 
radial-arm maze. 
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