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Abstract 

Introduction: One of the effects of Extremely low frequency electromagnetic fields on living 

systems can be the increase in the level of apoptosis in cancer cells. In the 1990s, studies 

were conducted on the effect of very low frequency electromagnetic fields (ELF_EMF) on 

biological systems. They were initially thought to be induced by cyclotron resonance 

mechanisms to increase calcium levels in cancer cells and induce apoptosis. This 

mechanism was later rejected for some reason. In addition, the influence of the Earth's 

magnetic field on bird navigation has been raised. Since different effects have been observed 

on biological systems, the presentation of the mechanisms of this effect has become an 

important topic in biophysics. 

Methods: Studies have shown the effect of the Earth's magnetic field on the migration 

orientation of birds. The singlet and triplet modifications in the cryptochromic protein of these 

birds in the cornea of the eye justify this effect. The effect of ELF_EMF on calcium flux was 

investigated by measuring the amount of fluorescence light by fluorescence microscopy. The 

effect of these fields on the apoptosis of cancer cells was measured by flow cytometry. 

 Results and discussion: It seems likely that these fields could have an impact on the 

production of ROS, according to studies conducted in cancer cells that have higher levels of 

reactive oxygen species than normal cells. ROS can exhibit some resonance effect and 

induce apoptosis.  

Conclusion: It has been found that in 88% of studies the levels of reactive oxygen species in 

cancer cells are increased by very low frequencies due to electromagnetic fields. In the new 

study, given the various effects observed, particularly the dependence of apoptosis on cancer 

cells on the frequency applied, the effect of these fields on ROS levels can be important. 
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