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Biological mechanism of male infertility caused by non-ionizing radiation: research status
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[ Abstract | Increasing evidence shows that long-term exposure to non-ionizing radiation (NIR) is a risk factor for
cancer, male infertility and other diseases. Current studies have revealed the adverse effects of NIR on sperm parameters
and on the role of kinases in germ cell metabolism and endocrine system, and can lead to genotoxicity, genomic instability
and oxidative stress. However, the biological and molecular mechanisms of infertility caused by NIR on male reproductive
organs are still not clear. The purpose of this review is to summarize the current biomedical research on the mechanism of
male infertility caused by NIR, discuss the effects of NIR on reproductive endocrine system, sperm kinase activity and redox
balance, as well as apoptosis, DNA damage and epigenetic changes induced by NIR, and look into the future research in
this field.
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Tab 1 Effects of non-ionizing radiation on mitochondria and the balance of redox

Reference Radiation SAR Subject Effect

Kumar et al'"’ 10 GHz 0.014 W/kg Rat Block in spermaogonial cell cycle

Kesari et al > 900 MHz 0.9 W/kg Rat Decrease on antioxidant enzyme activity, increase on
ROS and lipid peroxide level, apoptosis

Tenorio et al ™’ 60 Hz and 1 mT NA Rat Mitochondria damage

Hagras et al®" 1 800/1 900 MHz NA Human Mitochondria damage

Mailankot et al**’  900/1 800 MHz NA Rat Decrease on sperm vitality, increase on GSH, oxidative
damage

Al-DameghBtﬂ 900/1 800/1 900 MHz 0.9 W/kg Rat Decrease on antioxidant enzyme activity, increase on
ROS and lipid peroxide level

Bin-Meferij et al”” 900 MHz NA Rat Decrease on sperm count, decrease on antioxidant
enzyme activity, increase on lipid peroxide level

Liu et al”*® 900 MHz 0.66 W/kg Rat Decrease on antioxidant enzyme activity, increase on
ROS and lipid peroxide level, apoptosis

Pandey et al™’ 902.4 MHz pulsed 0.051 6-0.005 4 W/kg Mouse Alteration in mitochondrial membrane potential, DNA
damage

Pandey et al "’ 902.4 MHz pulsed 0.051 6-0.005 4 W/kg Mouse Decrease on antioxidant enzyme activity, increase on lipid

peroxide level, DNA damage, decrease on sperm count

SAR: Specific absorption rate; NA: Not available; ROS: Reactive oxygen species; GSH: Glutathione.
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