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Abstract — We have developed 8 peptide derivatives as potential MC1R antagonists and their inhibitory effects on o-MSH
induced cell growth in cultured normal human melanocytes (NHM) were investigated. From these experiments, the two
most potent peptide derivatives, 5-phenylvaleric acid-(D)His-Arg-Trp-(Lys);NH, (P 6) and 5-phenylvaleric acid-(D)His-Arg-
Trp-(Lys)oNH,, (P 7) were selected for further studies. In a-MSH depleted NHM cells, we have found that the treatment
with 1 uM of these two peptide derivatives, P 6 and P 7, inhibited the cell proliferation induced by the addition of 1 nM o~
MSH by 70% and 72%, respectively. In NHM cells without previous a-MSH depletion, 1 uM treatment in the presence of
10 nM o-MSH resulted in 70% (P 6) and 80% (P 7) decrease in cell growth and 64% (P 6) and 71% (P 7) reduction in mel-
anin synthesis, respectively. The peptide derivatives P 6 and P 7 were proved to have no apparent cytotoxicity and inhibited
the elevation of intracellular cAMP concentration triggered by o-MSH. In conclusion, our data suggest that the peptide
derivatives reported in this study, 5-phenylvaleric acid-(D)His-Arg-Trp-(Lys){NH, (P 6) and 5-phenylvaleric acid-(D)His-
Arg-Trp-(Lys){NH, (P 7) strongly antagonize o-MSH, inhibit cell proliferation and melanin synthesis, and lower the intra-
cellular cAMP concentration, hence have a promising potential as a novel skin lightening agent.

Keywords [] melanocortin 1 receptor, melanogenesis, o-melanocyte stimulating hormone, cyclic adenosine mono phos-
phate, melanocyte
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Fig. 1 — Structures of peptides used in this study.
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Fig. 2 — Effect of peptide derivatives on the o-MSH induced cell
proliferation. Peptide derivatives were tested for their
abilities to inhibit o-MSH induced cell proliferation at
concentrations of 5 and 10 uM. A and B shows the results
of the derivatives of 5-phenylvaleric acid-His-(D)Tic-Arg-
Phe backbone and 5-phenylvaleric acid-(D)His-Arg-Trp
backbone, respectively.
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Fig. 3 — Effect of MC1R antagonists on the o-MSH induced cell
proliferation. P 6 and P 7 were further tested for their
abilities to inhibit o-MSH induced cell proliferation at
broader concentration ranges.
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Fig. 4 — Effects of MC1R antagonists on the cell growth (A) and
melanin synthesis (B) in cultured normal human melanocytes
without o-MSH depletion. Normal human melanocyte cells
were cultured in 24 well culture plate without o-MSH
depletion, then treated with 0.2 and 1 uM of P 6 and P 7.
Sets of triplicate cultures were treated with *H-thymidine
or “C-tyrosine then radioactivities were measured as
described in materials and methods.
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Fig. 5 — MTT assay for MC1R antagonists. Cytotoxicity was measured
by MTT assay in V79-4 Chinese hamster lung fibroblast
cells after 1d incubation in the presence of various
concentrations of P 6 and P 7.
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Fig. 6 — Effects of MC1R antagonists on the intracellular cAMP concentration. Normal human melanocyte cells were cultured, deprived of o-
MSH, and treated with various concentrations of MC1R antagonists. Intracellular cAMP concentrations were measured as described
in materials and methods. A and C are standard curves for B and D, respectively.
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