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Role of Ca®"

-activated CI” Channels in the Stimulation of Melanin Synthesis Induced

by Cyclosporin A in B16 Melanoma Cells

Yong Soo Lee”
College of Pharmacy, Duksung Women’s University, Seoul 132-714, Korea

Abstract — The mechanism of melanogenesis induced by cyclosporin A (CsA) was investigated in B16 melanoma cells.
CsA stimulated the production of melanin in a dose-dependent manner in the cells. In addition, CsA increased intracellular

CaZ+

concentration in a dose-related fashion. Treatment with BAPTA/AM, an intracellular Ca?*

chelator significantly inhib-

ited the CsA-induced intracellular melanin synthesis. CsA profoundly induced CI efflux, which was significantly blocked by

niflumic acid (NFA) and flufenamic acid (FFA), specific and nonspecific inhibitors of Ca®

*_activated CI” channels (CaCCs),

respectively. Furthermore, these inhibitors of CaCCs significantly inhibited the CsA-induced stimulation of melanin syn-
thesis. Taken together, these results suggest that the activation of CaCCs may play an important role in the CsA-induced
stimulation of melanin synthesis in B16 cells. These results further suggest that CaCCs may be a good target for the man-
agement of hyperpigmentation of the skin reported in the patients treated with CsA.
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Dulbecco’s modified Eagle’s medium(DMEM), cyclosporin
A(CsA), 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl tetrazolium
bromide(MTT), niflumic acid(NFA), flufenamic acid(FFA),
valinomycin, tributyltin, nigericin ¥ Z}& gwje} dFE=
Sigma-Aldrich(St. Louis, MO, USA)ollA %13} t}. Fetal
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(Grand Island, NY, USAPIA 43IS9ch. 1-(2,5-carboxyoxazol-
2-yl-6-aminobenzfuran-5-oxyl)-2-(2'-amino-methylphenoxy)-
ethane-N,N,N'N'-tetraacetoxylmethyl ester(Fura-2/AM), bis-(o-
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Fig. 1 - Effects of cyclosporin A (CsA) on cell viability in B16
melanoma cells. Cells were incubated with or without each
concentration of CsA for 48 hr. Cell viability assay was
done by the MTT staining method. Results are expressed
as percent of control condition in which cells were grown
in medium without drugs. Data points represent the mean
values of four replications with bars indicating SEM.
"P<0.05 compared to control in which the cells were
incubated with CsA-free medium.
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Fig. 2 — Effect of cyclosporin A (CsA) on the production of melanin
in B16 melanoma cells. Melanin content was measured by
the method described in the Method section. Briefly, the
cells were initially grown for 12 hr in order to attach them
to the bottom of the culture flasks. Then, the cells were
incubated with each concentration of CsA for 48 hr. Each
column represents the mean value of four replications with
bars indicating SEM. "P<0.05 compared to control in which
the cells were incubated with CsA-free medium.
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Fig. 3-Role of intracellular Ca®* in the cyclosporin A (CsA)-
induced production of melanin in B16 melanoma cells.
Intracellular Ca>* concentration was assessed by Fura-2
fluorescence technique, and the data (A) represent
intracellular Ca>* changes with time. The arrow shows the
time point for addition of CsA (20 uM). In the data (B)
intracellular Ca®" increases are expressed as percent of
control condition in which the cells were incubated with
CsA-free medium. Each column represents the mean value
of four replications with bars indicating SEM. “P<0.05
compared to control. The data (C) represent the effect of
BAPTA/AM, an intracellular Ca®* chelator, on the
production of melanin induced by CsA. BAPTA/AM (1 uM)
was added 30 min before treatment with CsA (50 uM).
Each column represents the mean value of four replications
with bars indicating SEM. "P<0.05 compared to negative
control. #P<0.05 compared to CsA alone.
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Fig. 4 — Effects of inhibitors of Ca®*-activated CI” channels (CaCCs)
on the cyclosporin A (CsA)-induced CI” efflux and production
of melanin in B16 melanoma cells. In these experiments
niflumic acid (NFA) and flufenamic acid (FFA) were used as
specific and nonspecific inhibitors of CaCCs, respectively.
Intracellular CI” concentration was assessed by MQAE
fluorescence technique, and the data (A) represent intra-
cellular CI” changes with time. The arrow shows the time
point for addition of CsA (50 pM). NFA (100 uM) and FFA
(100 uM) were given 10min before CsA treatment.
Quantitative changes (B) are expressed as percent of the
F/F values induced by the designated condition compared
to that of control, in which the cells were treated with a
drug-free vehicle. Each column represents the mean value
of four replications with bars indicating SEM. "P<0.05
compared to control. *P<0.05 compared to CsA alone. The
data (C) represent the effect of inhibitors of CaCCs on the
production of melanin induced by CsA. NFA (100 uM) and
FFA (100 uM) were added 30 min before treatment with
CsA (50 uM). Each column represents the mean value of four
replications with bars indicating SEM. "P<0.05 compared
to negative control. *P<0.05 compared to CsA alone.
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