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Abstract 

Introduction: With the impressive development of communication technology, the mobile 

phone has become an indispensable part of people's communication. Mobile phone users 

are continually exposed to radiofrequency radiation (RFR) emitted from mobile phones. 

Hence the biological effects of RFR have become the major controversy in the last couple of 

decades. At different levels, electromagnetic fields (EMF) with different frequencies target 

biological matter. So studies must perform at different cellular and molecular levels.  

Methods: One of the most important issues at the cellular level is the effect of RFR on DNA 

damage as well as oxidative stress. Follicle cells of hair in the ear canal taken from different 

groups subjected to RFR were used to evaluate DNA damage. The method was the comet 

assay. The effect of radiofrequency EMF on the induction of reactive oxygen species (ROS) 

was carried out in primary human monocytes and lymphocytes. Flow cytometry analysis was 

accomplished with a different time exposure. At the molecular level, the effects of EMF on ion 

channels and receptor activity are important. For that purpose, the effect of EMF on the 

OmpF porin channel in an artificial bilayer has been characterized at the single-channel level 

with the voltage clamp technique. Channel activity and sensitivity were studied. 

 Results and discussion: Results of comet assay showed higher DNA damage indicators in 

the RFR exposure groups. Besides, ROS production in monocytes was detected. An 

increase in the frequency of channel gating and voltage sensitivity of the OmpF porin channel 

was detected during exposing EMF, which lasted for several milliseconds after exposure. 

Also, results show these effects of EMF on channel activity depend on frequency. 

Conclusion: Because of the controversial scientific reports on EMF biological effects, 

including DNA damage and oxidative stress, International Agency for Research on Cancer 

(IARC) has classified the radiofrequency EMF as possibly carcinogenic to humans. Also, the 

results of studies on the effects of EMF emitted from mobile phone on ion channels, shows 

that we should consider molecular aspects of EMF on biologic systems. 
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