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Non-ionizing electromagnetic field (EMF) radiation sources, such as 
power lines and other Extremely Low Frequency (ELF) sources have 
become one of the most ubiquitous components of the spectrum of the 
human environment, and the possibility that they may have hazardous effects 
on human health is a major a public concern. Although it is well documented 
that EMFs have biological effects, the degree to which these exposures 
constitute a human health hazard is not clear yet. Today relation between 
production of oxidative stress resulted by reactive oxygen species and 
electrical stimulus, also the protective effects of antioxidant treatments are 
mentioned in many researches. In this study, it was aimed to determine both 
oxidation of proteins and protein collagen levels under 50 Hz 12 kV/m 
vertical Electric (E) Field exposure and the N-Acetylcystein (NAC) 
administration which is a well-known antioxidant.  

To this end, protein carbonyl levels (PCO) as biomarkers of oxidative 
stress and Heme oxygenase-1 (HO-1), an enzyme that catalyzes the 
degradation of heme analyzed to figure out the protein oxidation. 
Hydroxyproline level, a major component of the protein collagen was 
measured in order to express the level of collagen in lung tissue. Guinea 
pigs, weighted 250-300g, were used in the study. A total forty male guinea 
pigs were randomly divided into four groups which are composed of 10 
guinea pigs each for groups: i. Group I (Sham), ii. Group II (NAC-
administrated group), iii. Group III (E Field Exposure group), iv. Group IV 
(NAC administrated + E Field exposed group).  One week exposure period 
for 8h daily was conducted for each exposure groups (Group III, Group IV ).  
The electric field exposure period was from 9 a.m. to 5 p.m.  After the last 
exposure day, the guinea pigs were anesthetized by the injection of ketamine 
and xylazine. The guinea pigs were killed by decapitation. 

Statistical analyses were carried out using SPSS software (SPSS 11.5 for 
windows, SPSS Inc., Chicago, USA). The one-way analysis of variance 
(ANOVA) and post hoc multiple comparison tests (LSD) were performed on 
the data of biochemical variables to examine the difference among groups.  

As a result, 50 Hz 12 kV/m Electric Field exposure groups’ lung protein 
carbonyl levels were found significantly increase with respect to the sham 
and NAC-administrated groups (p<0.05). Although levels of HO-1 did not 
change significantly in E field exposure group with respect to sham but there 
are significant difference with respect to NAC- administrated group 
(p<0.001).  Similar results are found in the hydroxyproline groups, namely 
significant difference is only seen between NAC- administrated and E field 
exposure groups (p<0.05).  
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In the view of these results, it can be concluded that E-Field exposure 
inhibits formation of oxidized protein, reducing the protective effect of 
NAC.  
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