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Abstract: Reactive oxygen species (ROS) are generated via radiolysis of water by exposure to
ionizing radiation in cells. It has been demonstrated that ROS play a critical role in cellular
responses and cell death following exposure to ionizing radiation. Excessive accumulation of ROS
within cells results in oxidative stress that leads to oxidative damage to DNA, proteins and lipids.
ROS are also continually generated as a consequence of aerobic metabolism. Endogenous
antioxidant enzymes protect cells from damage induced by ROS. One of the primary families of
antioxidant enzymes, superoxide dismutases (SODs), eliminate O,- through a dismutation reaction.
Glutharedoxins (Grxs) are a small redox enzyme that use glutathione as a cofactor. In this study,
we examined whether and how cellular sensitivity to ionizing radiation is modulated by the
overexpression of mitochondrial SOD (SOD2) and Grx (Grx2a) in the cultured human cells. As
the consequence of overexpression of SOD2 and Grx2a in HeLa cells, morphological alteration of
mitochondria and levels of mitochondrial superoxide, DNA double-stranded breaks, protein
oxidation and OXR1 expression were significantly suppressed. These results suggest that SOD2
and Grx2a antioxidant enzymes in mitochondria play an important role in various cellular

responses to the ionizing radiation.
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