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antioxidant and a regulator of gene transcription. A role for glutathione in gene regulation is
suggested by its involvement in the recycling of reduced ascorbate, a cofactor of several redox-
dependent DNA repair and transcription processes. We have compared the effects of glutathione
depletion and ascorbate replenishment on specific genes and gene families. In human fibroblasts,
glutathione depletion reduced the expression of catalase, glutathione peroxidase 3, superoxide
dismutase 1, and thioredoxin reductase 1 by 60%, 32%, 25%, and 7%, respectively. Consistently,
reconstitution with ascorbate prevented the decline in enzyme expression and led to increased
expression of genes involved in oxidative stress response (catalase), defense against oxidative
damage (superoxide dismutase 1, glutathione peroxidase 3), and protein modification by disulfides
(thioredoxin reductase 1). In contrast, glutathione depletion had no effect on the expression of genes
involved in energy metabolism (peroxisomal and mitochondrial enzymes of beta-oxidation of fatty
acids) or redox homeostasis (glutathione reductase, glutathione-S-transferase). Glutathione
depletion did not prevent the inactivation of nuclear respiratory factor-1 induced by cytokines but
left nuclear factor-kappaB activation unaltered. Ascorbate is the primary source for cellular
ascorbate and a cofactor for redox-dependent gene regulation. Exogenous glutathione is a more
potent antioxidant than ascorbate and affects at least some nuclear reactions that occur during the
replication of nucleic acids.Q
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