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Dr. Abdel-Malek obtained her PhD in General Biology from the University of 

Arizona, and joined the Department of Dermatology at the University of Cincinnati 

soon after. During her tenure at the University of Cincinnati, her research interest 

has centered on elucidating the regulation of human pigmentation, its diversity, and 

the photobiological response of melanocytes to solar UV. She has pioneered the 

research on melanocortins and the melanocortin 1 receptor (MC1R) and their significance in human 

pigmentation and the DNA damage response of melanocytes. Zalfa held leadership roles in the pigment 

cell research societies, as President of the PanAmerican Society of Pigment Cell Research (PASPCR), and 

as President of the International Federation of Pigment Cell Societies (IPCC). She received several 

prestigious awards, including the Aaron B. Lerner Award and the Career Achievement Award from 

PASPCR, the Myron Gordon Award from IPCC, and Research Achievement Award from the American 

Skin Association. She has authored more than 120 research manuscripts, review articles and book 

chapters, 53 of which are focused on the biology of MC1R, its agonists and antagonists.  Her basic 

research findings led her to develop highly selective small peptide (tri- and tetrapeptide) agonists of 

MC1R that are covered by three international patents. These peptides can potentially be used as sunless 

tanning agents that offer protection against the aging and carcinogenic effects of solar UV. This platform 

technology can also be clinically efficacious for treatment of photosensitivity disorders and vitiligo, and 

for skin cancer prevention. These peptides are covered by three international patents. 

 

Abstract for Innovation in Dermatological Sciences 

The diversity of human pigmentation is determined to a large extent by the melanocortin 1 receptor 

(MC1R) gene, which codes for a Gs protein-coupled receptor expressed on melanocytes. Activation of 

the MC1R by its physiological ligand α-melanocyte stimulating hormone (α-MSH) increases pigmentation 

by stimulating the synthesis of eumelanin, the dark brown pigment. Work from our laboratory has 

shown that activation of the MC1R is critical for the tanning response, and enhances the DNA damage 

response of melanocytes to ultraviolet radiation, including activation of nucleotide excision repair and 

antioxidant defenses. The significance of the MC1R for human pigmentation prompted us to develop 

small peptide analogs of α-MSH that can activate the MC1R and function as tanning agents that can 

prevent sunburns, reduce photosensitivity, and ultimately prevent skin cancers, including melanoma. 

From a library of small peptide analogs of α-MSH, we selected 2 tetrapeptides and three tripeptides that 

proved to be highly selective agonists of MC1R, and mimicked all the effects of α-MSH on human 

melanocytes and their response to UV.  These peptides are unique in their unprecedented small size, 

and MC1R selectivity.  The tetrapeptides are 10-fold more potent, and the tripeptides are 10-fold less 

potent, than α-MSH. Our goal is to develop these peptides in a topical formulation for cosmetic tanning, 

treatment of polymorphic light eruptions and vitiligo, and prevention of skin cancers.  


