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Regulation of cancer and aging by FoxO and investigation of compounds for
regulation of Fox0
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To elucidate the differential roles of Fox0l and 3 in inhibition of cancer
and extension of lifespan by calorie restriction (CR), we focused on mitochondria functions and
metabolism in Foxol+/- and Foxo3+/- mice. Oxygen consumption rates in the state 3 of mitochondria
isolated from liver tissues were greater in Foxo3+/- CR mice than in WT CR mice at 24 months of age
(mo). The mitochondrial membrane potential was also elevated in Foxo3+/- CR mice. A hepatic
metabolome revealed that some metabolites in the glycolysis were significantly affected in Foxo3+/-
CR mice. These findings suggest necessity of Fox03 for inhibition by CR of aging-related declines in

mitochondrial functions and metabolism. A carcinogen-induced hepatocellular carcinoma model
suggests that Fox03 is required for development of the tumor. Conditional knock-out of Foxo3 gene in
the white adipose tissue and in the brain indicated that these tissues are not essential for the
life-extending effect of CR.
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