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            Abstract
Ultraviolet-light (UV)-induced tanning is defective in numerous â€˜fair-skinnedâ€™ individuals, many of whom contain functional disruption of the melanocortin 1 receptor (MC1R)1,2,3. Although this suggested a critical role for the MC1R ligand melanocyte stimulating hormone (MSH) in this response, a genetically controlled system has been lacking in which to determine the precise role of MSHâ€“MC1R. Here we show that ultraviolet light potently induces expression of MSH in keratinocytes, but fails to stimulate pigmentation in the absence of functional MC1R in red/blonde-haired Mc1re/e mice. However, pigmentation could be rescued by topical application of the cyclic AMP agonist forskolin, without the need for ultraviolet light, demonstrating that the pigmentation machinery is available despite the absence of functional MC1R. This chemically induced pigmentation was protective against ultraviolet-light-induced cutaneous DNA damage and tumorigenesis when tested in the cancer-prone, xeroderma-pigmentosum-complementation-group-C-deficient genetic background. These data emphasize the essential role of intercellular MSH signalling in the tanning response, and suggest a clinical strategy for topical small-molecule manipulation of pigmentation.
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                    Figure 1: 
                        UV-induced tanning requires an intact MSH pathway.
                      [image: ]


Figure 2: 
                        Forskolin, but not UV, rescues eumelanin production in mice with defective MSH signalling.
                      [image: ]


Figure 3: 
                        Forskolin-induced melanin deposition protects against UV-mediated cutaneous damage.
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Figure 4: 
                        Protective effect of topical forskolin against chronic UV damage.
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        Editorial Summary
An antitumour tan?
Fair-skinned individuals suffer an increased risk of skin cancer and often have a weak tanning response. D'Orazio et al. have developed a genetically defined mouse model of skin 'fairness' based on the Mc1r gene (for melanocortin 1 receptor), which is implicated in fair-skinned humans. UV-induced pigmentation (tanning) in these mice was found to involve keratinocyte expression of melanocyte stimulating hormone. 'Sunless tanning' induced by topical application of a small molecule that mimics this enhanced melanocortin 1 receptor signalling can stimulate pigmentation and thereby protect mice with light skin from DNA damage and cancer formation.
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