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A study to elucidate the mechanism by which the longevity gene product SIRT1
confers neuroprotection
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SIRT1 belongs to the sirtuin family of protein deacetylases which mediate
extensions of lifespan and suppress cerebrovascular diseases in model organisms. We hypothesized that
neurovascular protection incorporates the broad-range effects of SIRT1. To test this, we generated
Sirtl-overexpressing (Sirtl-Tg) mice driven by a prion promoter to determine whether Sirtl-Tg mice
protect consequences of cerebral hypoperfusion in vivo. Cerebral hypoperfusion induced by bilateral
common carotid artery stenosis caused memory impairment and histological changes in wild-type mice.
However, these phenotypes were rescued in Sirtl-Tg mice, where cerebral blood flow was maintained even
poststenosis. Brain endothelial nitric oxide synthase was acetylated after cerebral hypoperfusion in
wild-type littermates but remained unacetylated in Sirtl-Tg mice. Our results indicate that neurovascular
endothelial SIRT1 potentiation upregulates the nitric oxide system and counters cerebral hypoperfusion
injury.
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