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The aim of the study was to investigate, in vitro, the effect of 2.45 GHz 
continuous (CW) and pulsed (PW) electromagnetic field exposure combined 
with a known mutagen on the induction of enzymes implicated in the DNA 
repair pathway. Microwaves do not create bonds breaks within molecules and 
there is no clear hypothesis for a possible mechanism supporting a biological 
action. Nevertheless, an indirect influence of microwaves during an 
intermediary step of the complex sequence of events involved in mutagenesis 
cannot yet be excluded.  
Highly sensitive real-time RTqPCR was used to monitor transcriptional 
variations of DNA repair genes. The experiments were carried out using the 
monocyte human cell line THP1 with the genotoxic compound 4-
nitroquinoline-N-oxide (4-NQO). 
The carrier frequency was 2.45 GHz CW and PW (1 kHz repetition time, 10 
% duty cycle) with the same power density corresponding to an average SAR 
value of 0.19 W/kg in the biological samples.  Non exposed (sham) and 
exposed (PW and CW) cell culture plates were incubated simultaneously in 
three identical incubators in the presence of 4-NQO, under shaking, at 37°C. 
Specially designed incubators were integrated in three identical anechoic 
chambers equipped with waveguide antennas. Care was taken to increase the 
reproducibility of the experiments and to avoid false positive or 
misinterpretation of the results. The presence or the absence of the 
electromagnetic field was the only difference between the sham and exposed 
assays. The different exposure conditions were applied alternatively in the 
three anechoics chambers in order to avoid cage effects.  
The temperature inside the cell plates was measured with an optic fiber probe 
(Luxtron). Numerical dosimetry was calculated using the Finite Difference 
Time Domain method. A time-scaled form of the heat transfer equation 
allowed to calculate the temperature distribution inside the petri dishes.  
Interactions between the electromagnetic fields and the Plexiglas multi -blade 
structure of the incubator have to be considered. The SAR distribution and 
the temperature depends on the petri dishes positions. The exposure power 
level was controlled and didn’t induce temperature increases in the cell 
culture medium. 
First, the genes implicated in DNA repair after 4-NQO treatment were 
screened using thematic human DNA repair GEArrayTM (SuperArray). Four 
targets dramatically modified at the transcriptional level were chosen : 
APEX, RAD 54, RAD52, MSH6. The expression of these genes normalised 
using geometric average of three internal control genes (PPIA, ACTB and 
HPRT) was assessed using a LightCycler real -time PCR device. Each 
experiment was reproducibly repeated 3 times. Other family of genes are 
studied and the analysis, if completed at the date of the meeting, will be also 
presented.  
Currently, in our experimental conditions, after the RT-PCR quantification of 
the target genes expression,  no effect of  CW and PW 2.45 GHz microwave 
was observed on the reactivity of the cell DNA repair system induced by the 
treatment with a known mutagenic agent.  
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