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The radiofrequency (RF) part of the Electromagnetic (EM) spectrum includes EM waves used 
mainly for telecommunications purposes (Radio and TV broadcasting, wireless phones, 
pagers, cordless phones, police and fire department radios, point-to-point links and satellite 
communications all rely on RF energy) and also used in some  industrial technologies 
(industrial heaters and sealers), medical treatments (Diathermy units), microwave ovens and 
radar technologies. With rapid advances in these technologies, exposure to RF radiation of 
people has also increased. Some biological effects have been associated with exposure to RF 
and it is well established that RF exposures may lead to changes in cell membrane functions, 
cell metabolism. Changes in cell membrane functions include chemical reactions occurred 
between main membrane components (phospholipids, cholesterol..etc) and oxidative stress 
products such as Reactive Oxygen Species (ROS) and Reactive Nitrogen Species (RNS). 
Oxidative attacks of ROS and RNS can cause degradation of these unsaturated lipids and this 
degradation can be referred as lipid peroxidation (LPO). Malondialdehyde (MDA) is the end 
product of the major chain reactions leading to oxidation of polyunsaturated fatty acids and 
serves as a reliable marker of oxidative stress mediated LPO.  Membrane LPO may initialize 
many forms of oxygen toxicity at molecular level including structural derangement of the 
bilayer and altered fluidity, increased permeability of cytosolic constituents, inactivation of 
intrinsic enzymes and transporters, covalent cross-linking of lipids and proteins, polypeptide 
strand scission and DNA damage and mutagenesis.  
 
In the present study, the investigation of the possible RF radiation’s effects on LPO was 
aimed particularly. A total forty New Zeland White rabbits (weighted 3-5 kg, 16 months)  
were randomly divided into four groups which are composed of 10 rabbits each for groups.     
i. Group I (sham, non-pregnant group), ii. Group II (non-pregnant +RF exposed group),       
iii. Group III (pregnant group), iv. Group IV (pregnant + RF exposed group). For each 
exposure groups (Group II, Group IV) rabbits were exposed to pulsed 1800 MHz 
radiofrequency radiation (217 Hz GSM modulation; 20dBm) 15 min/day during a week. 
MDA levels were  quantified   by  measuring  the formation of thiobarbituric acid reactive 
substances (TBARS). TBARS levels were determined in liver tissues of rabbits by using 
Uchiyama and Mihara’s spectrophotometric method. Statistical analyses were carried out 
using SPSS software (SPSS 11.5 for windows, SPSS Inc., Chicago, USA). Mann-Whitney U 
test were performed on the data of biochemical variables to examine the difference among 
groups.  
 
It was found increased TBARS levels in Group II statistically significant (p<0.004) with 
respect to Group I. While, it was observed that TBARS levels were found increased during 
pregnancy period, the effect of short-term pulsed RF exposure on TBARS levels were 
determined during this period. Depending on the results obtained from this study, TBARS 
levels were found also increased in Group IV statistically significant (p<0.006) with respect to 
Group II. 
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Consequently, increased TBARS levels can be evaluated as oxidative effects of pulsed 1800 
MHz RF radiation on lipids and be assumed that increased LPO products mediated by free 
radicals may be indicators of subsequent reactions that occur to form other oxygen toxicity in 
tissues. 
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