Age-related skin thinning is suppressed by resveratrol, a SIRT1 activator.
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Introduction. Age-related cellular senescence in the epidermis and dermis reduces regeneration and elasticity, causing skin thinning and barrier dysfunction. SIRT1, an NAD+-dependent protein deacetylase, has been reported to suppress cellular senescence in epidermal keratinocytes and dermal fibroblasts. Resveratrol (RSV) is a SIRT1 activator that has been shown to attenuate cellular senescence, but its ability to suppress skin aging remains unclear. 
Aims. We investigated whether RSV suppresses age-related skin thinning.
Methods. DDY mice were fed a standard diet or a diet containing RSV (0.4 g/kg diet) for 37 weeks starting at 23 weeks of age. Dorsal skin was collected from 60-week-old mice (Old), RSV-fed 60-week-old mice (Old+RSV), and 20-week-old mice (Young). Skin thickness was assessed by hematoxylin and eosin staining. Immunohistochemistry was performed for Ki67, a marker of cell proliferation, acetyl-lysine, a marker of deacetylation activity of SIRT1, MMP-9/MMP-13 for activity of matrix degradation, and p-SMAD2 for activity of TGF-β signaling, and SIRT1. 
Results. Epidermal and dermal thicknesses were reduced in Old compared with Young but preserved in Old+RSV. Ki67-positive epidermal cells decreased in Old relative to Young but were maintained in Old+RSV. Acetyl-lysine–positive epidermal cells were lower in Old+RSV than in Old, suggesting SIRT1 activation by RSV. The percentage of SIRT1-positive cells in both epidermis and dermis did not differ among groups. Dermal MMP-9 and MMP-13-positive areas were increased in Old but not in Old+RSV compared with Young. p-SMAD2-positive dermal cells were reduced in Old compared with Young and RSV did not change the positivity.
Discussion. These findings suggest that RSV-mediated SIRT1 activation mitigates age-related skin thinning, partly through preserving keratinocyte proliferation and reducing collagen degradation.
