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Abstract

The Inhibition Effect of L-cysteine on Melanogenesis
in B16F10 Mouse Melanoma Cells

An, In-Sook / Kim, Ji-Hye / Yoo, Hoe-sook / Zhang, Rui / Kang, Sang—Mo /
Choe, Tae-Boo / Kwon, Tae-Jong / An, Sung-kwan / Kim, Gi-Yeon*
Dept. of Cosmetology, Graduate School of Engineering, Konkuk University
Dept. of Cosmetology, Chungcheong University#*

Pigmented skin disorders, including melasma, freckles and post-inflammatory hyperpigmentation,
are one of the commonest reasons for peoples and patients seeking various skin care shops and
dermatology consultation. Melanocytic cells can produce two types of pigment, pheomelanin and eu—
melanin, in their specialized intracellular organelles termed melanosomes. Steps of melanin biosyn-
thesis catalyzed by tyrosinease, a key enzyme of melanogenesis, are common to eumelanogenesis
and pheomelanogenesis. In addition to tyrosinase, two more enzymes,tyrosinase-related protein 1
(TYRP1) and dopachrome tautomerase (DCT), are known to be involved in eumelanogenesis and/or
pheomelanogenesis. It has been reported that thiol compounds, such as cysteine and glutathione, re-
sult in decreasing pigmentation by favoring to the pheomelanogenesis and bringing down synthesis
of eumelanin. However its mechanisms are poorly understood. In the present study, the effect of
L-cysteine on melanogenesis and expression of tyrosinase and its related proteins was examined in
a B16F10 mouse melanoma cell line model system. Cytotoxicity of L—cysteine when co—treated with
a-MSH and arbutin in B16F10 mouse melanoma cells were tested. Within a concentration range of
L-cysteine showing no cytotoxicity effects, it decreased the amount of melanin and activity of ty—
rosinase in cells treated with a-MSH in a dose dependent manner. In addition, L-cysteine decreased
levels of protein expression of tyrosinase, but not either of TYRP1 or DCT in these cells. Treatment
of L—-cysteine resulted in diminishing dendrite of B16F10 mouse melanoma cells. Collectively these
data show that L-cysteine has a inhibitory effect on melanin synthesis and tyrosinase activity by
down-regulation of tyrosinase protein in B16F10 mouse melanoma cells. It implies that L-cysteine
may be a good ingredient candidate for developing whiting effect cosmetic products or drugs for
hyperpigmentary disorders.
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7 A S tyrosinase, tyrosinase related protein
1 (TYRP1)¥} dopachrome tautomerase (DCT)
5ol 9t} o] ¥ tyrosinasei= melanogenesis®]
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tyrosineS- 3,4-dihydroxyphenylalanine (DOPA)
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28o] A% a-melanocyte  stimulating

hormone (a-MSH), arbutin, L- 3, 4-dihydro -
xyphenylalanin(L-DOPA), L-cystine< SigmaX}
2ZHEY Fsislch
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B16F10 melanoma cell §h= A|3ZF 28§ 0
2HE %Y wol 10% Fetal Bovine Serum
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3}al Propidium lodide 4pg.mLS 9483k 3 BD
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Fig. 1. Cytotoxicity of L-cystine when co-treated with

a-MSH and arbutin in B16F10 mouse melanoma cells
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Fig. 2. The inhibition effect of L—cystine on melanin syn—
thesis in B16F10 mouse melanoma cells by L—cysteine.

Fig. 3. The difference of melanin contents by L-cys—
teine(1; control, 2; 1M HCl, 3; a-MSH 200nM, 4; ar—
butin 0.01%, 5; L—cystine 0.5mM, 6; L-cystine 1mM,
7, L-cystine 2mM, 8; a-MSH + arbutin, 9; o-MSH +
L—cystine 0.5mM, 10; a-MSH + L-cystine 1TmM, 11;
0—MSH + L-cystine 2mM)
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Fig. 4. Inhibition effect of L-cysteine on the ty—
rosinase activity in B16F10 mouse melanoma cells
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[

— | DCT
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Fig. 5. Western blot analysis of the expression of ty—
rosinase, TYRP1 and DCT in B16F10 mouse melano—
ma cells
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