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Topical application of forskolin to a murine model with humanized skin and a mutant MC1R, has resulted in 

significant melanisation. This study implied that forskolin is a potential candidate for clinical application in 

sunless tanning products as well as a topical small-molecule manipulation of pigmentation that would protect 

against UV-induced cutaneous DNA damage

Melanoma, is one of the most lethal skin disease induced by UV irradiation. The incidence of it has been 

increasing over the last several decades. In the United States, the current risk of developing melanoma is 

2.4% for men and 1.6% for women. Eumelanin and pheomelanin are two basic types of pigment in the skin. 

Eumelanin is the brown-black pigment polymer preferentially expressed in people with the darkest 

complexion and is highly protective against UV radiation. Pheomelanin, on the other hand, is more soluble, 

red-yellow compound that is the major pigment found in fair-skinned individuals and is much less able to 

absorb UV radiation in the skin.1 Melanocytes possess the ability to absorb ultraviolet radiation (UVR) and 

survive considerable genotoxic stress. The skin is the main barrier to the external environment and relies on 

melanocytes for photoprotection and thermoregulation by producing melanin.  The topical application of 

forskolin was associated with an increase in number of melanocytes in epidermis and thus leading to the 

thickening of epidermis.

Topical formulations with forskolin could be applied to the skin before sun exposure to increase its ability to 

repair DNA damage. Forskolin increases intracellular levels of cAMP, protects keratinocytes from UVB-

induced apoptosis independently from the amount of melanin in the skin

Coleus forskohlii is a perennial herb in a large genus of mints. It is an 

important traditional Ayurvedic herb that has been a part of Indian 

medicine for centuries. Coleus is the source of a unique substance known 

as FORSKOLIN.
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Forskolin promotes differentiation of melanocytes and stimulates 

pigmentation, also shown to increase the metastatic potential of 

melanoma and other cancerous cells. Forskolin enhances the 

removal of the two major types of UVB-induced DNA damage, 

cyclobutane pyrimidine dimers and 6,4-photoproducts, by 

facilitating DNA repair. The action of forskolin was found to be 

efficient in DNA repairing when applied before to the exposure to 

sun. The speed of action and efficiency of forskolin to enhance 

DNA repair process of skin cells also suggests that the topically 

delivered forskolin can bypass the Mc1r mutation and directly 

activates adenylyl cyclase and observed to induce profound skin 

darkening, beneficial in preventing the DNA damage caused due 

to the exposure to sun

The study of forskolin on mice was associated with dose-dependent accumulation of melanin in the epidermis, 

was progressive over several weeks, and was reversible with a half-life of approximately 2 weeks. Melanin 

quantification revealed a 20-fold increase in eumelanin in forskolin treated, depilated skin, together with a 

shift in the eumelanin: pheomelanin ratio. Forskolin pre-treatment produced nearly the same degree of UV 

protection as found in genetically black-skinned mice. Forskolin-induced melanization was nearly as 

protective as having skin with genetically black epidermis

Hematoxylin and eosin staining of reconstructed skins exposed to UVB (21 mJ/cm2) and treated for 30 min 

before exposure with or without 20 μM Forskolin. Specimens were fixed 6, 24 and 48 h after UV exposure and 

sunburn cells (arrowheads point to some examples) were counted. The mean number (± SD, n=3) of sunburn 

cells per cm is shown below each panel and the statistical significance from the untreated control is indicated
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