OVEREXPRESSION OF GLUTATHIONE PEROXIDASE 4 PROTECTS MICE FROM OXIDATIVE STRESS
INDUCED APOPTOSIS
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Glutathione peroxidase 4 (Gpx4) is a unique enzyme that detoxifies oxidative damage of biomembranes. To
study the effect of overexpressing Gpx4 in vivo, we generated two lines of transgenic (Tg) mice
overexpressing Gpx4. Gpx4 mRNA and protein levels were elevated in all the tissues tested. We observed
that cells from Tg(Gpx4) were resistant to oxidative stress, e.g., cell death induced by oxidative stressors
such as t-butyl hydroperoxide (t-BuOOH) and diquat was significantly less in murine embryonic fibroblasts
(MEFs) from Tg(Gpx4) mice compared to wildtype (Wt) mice. The decreased cell death in MEFs from
Tg(Gpx4) mice was associated with a reduction in caspase-3 activity. We also used a diquat model to study
the response to oxidative stress in vivo. In Wt mice, diquat treatment resulted in an increase in serum levels
of alanine aminotransferase (ALT), an indicator of liver damage, and plasma levels of F2-isoprostanes, a
biomarker of lipid peroxidation. However, the levels of ALT activity and F2-isoprostanes were greatly
attenuated in Tg(Gpx4) mice. In addition, diquat induced apoptosis was significantly decreased in Tg(Gpx4)
mice, as evidenced by the inhibition of caspase-3 activation and cytochrome c release from the
mitochondria. Together, our data demonstrated that the overexpression of Gpx4 can protect mice against
oxidative stress and prevent oxidative stress induced apoptosis by inhibiting the release of cytochrome c.
Gpx4 Tg mice could be a potential animal model to study the role of oxidative stress in aging process.



