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Oxidative stress and redox regulation
— protein oxidative modification and activation —

Hiroharu Einaga"?, Eiji Yoshihara"?, Yoshiyuki Matsuo” and Junji Yodoi”

Summary It is important throughout the life of animals to regulate the oxygen concentration and to
scavenge oxygen radicals. Reactive oxygen species (ROS) are generated as by-products in the
respiratory system and are increased under inflammatory conditions. Oxidative stress is induced by
ROS production which exceeds the cell's ability to detoxify ROS and is involved in many diseases,
such as heart failure, Alzheimer's disease, Parkinson's disease and cancer.

Among the key antioxidant enzymes, thioredoxin and glutaredoxin play important roles in cell
defense against oxidative stress and the maintenance of redox homeostasis. Thioredoxin is a small
redox active protein distributed ubiquitously in various mammalian tissues and cells and acts not only
as an antioxidant but also an anti-inflammatory and an antiapoptotic protein. Here we discuss the roles

of thioredoxin on oxygen stress and redox regulation.
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