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Role of Intracellular Ca?* in the Lovastatin-Induced Stimulation
of Melanin Synthesis in B16 Melanoma Cells

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

Abstract — Although statins, inhibitors of 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase, have been
shown to increase melanin synthesis, the exact mechanism of this action is not fully understood. In this study we inves-
tigated the possible involvement of intracellular Ca>" signal in the mechanism of stimulation of melanin synthesis induced
by lovastatin in B16 cells. Lovastatin stimulated the production of melanin in a dose-dependent manner in the cells. Treat-
ment with mevalonate, FPP and GGPP, precursors of cholesterol, did not significantly suppress the lovastatin-induced mel-
anin production, suggesting that inhibition of cholesterol synthesis may not be involved in the mechanism of the action of
lovastatin. In addition, lovastatin did not significantly alter the cAMP concentration and the stimulated production of melanin
by lovastatin was not significantly changed by treatment with H89, a potent inhibitor of protein kinase A, which dem-
onstrates that cAMP pathway may not be involved. However, lovastatin increased intracellular Ca?* concentration in a dose-
related fashion. Treatment with EGTA, an extracellular Ca?" chelator did not significantly alter the lovastatin-induced intra-
cellular Ca?* increase and melanin synthesis, whereas intracellular Ca?* reduction with BAPTA/AM and intracellular Ca®*
release blockers (dantrolene and TMB-8) completely blunted these actions of lovastatin. Taken together, these results sug-
gest that the intracellular Ca?* release may play an important role in the lovastatin-induced stimulation of melanin synthesis
in B16 cells. These results further suggest that lovastatin may be useful for the treatment of hypopigmentation disorders,
such as vitiligo.
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Dulbecco's modified Eagle's medium(DMEM), Earle's basal
salt solution(EBSS), 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl
tetrazolium  bromideMTT),
geranylgeranyl pyrophosphate ammonium salt(GGPP), farnesyl
pyrophosphate salt(FPP), 3,4,5-
trimethoxybenzoic acid-8-(diethylamino)-octyl ester(TMB-8),
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aminophenoxy)-ethane-N,N,N',N'-tetraacetic acid/acetoxymethyl

mevalonolactone(mevalonate),

ammonium dantrolene,
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1 — Effects of lovastatin on cell viability in B16 melanoma cells.
Cells were incubated with or without each concentration of
lovastatin (Lova) for 48 hr. Cell viability assay was done by
the MTT staining method. Results are expressed as
percent change 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.
$<0.05 compared to control in which the cells were
incubated with lovastatin-free medium.
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2 — Effect of lovastatin on the production of melanin in B16
melanoma cells. Melanin content was measured by the
method described in the Method section. Briefly, the cells
were initially grown for 12 hr in order to attach them to the
bottom of the culture flasks. Then, the cells were incubated
with each concentration of lovastatin (Lova) for 48 hr. Each
column represents the mean value of four replications with
bars indicating SEM. *p <0.05 compared to control in which
the cells were incubated with lovastatin-free medium.
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Fig. 3 —Role of cholesterol metabolism in the lovastatin-induced
production of melanin in B16 melanoma cells. Melanin
content was measured by the method described in Fig. 2.
In these experiments mevalonate (100 uM), FPP (10 uM),
and GGPP (10 uM) were used as a cholesterol metabolite.
These drugs were added 30 min before lovastatin application.
Each column represents the mean value of four replications
with bars indicating SEM. *$<0.05 compared to control in
which the cells were incubated with lovastatin-free medium.
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Fig. 4 — Role of cAMP pathway in the lovastatin-induced production
of melanin in B16 melanoma cells. In the data (A) cAMP
was measured with each designated concentration of
lovastatin (Lova) or 10 uM of forskolin (FK), used as a
positive control. 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
drug-free medium. The data (B) represent the effects of
H89, an inhibitor of protein kinase A, on the production of
melanin induced by either Lova (5 uM) or FK (10 uM).
H89 (10 uM) was added 30 min before treatment with Lova
or FK. 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 drug-free
medium. #*p<0.05 compared to FK alone.
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Fig. 5-Role of intracellular Ca®' in the lovastatin-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 lovastatin (5 uM). In the data (B) intracellular
Ca>" increases are expressed as a percent change of
control condition in which the cells were incubated with
lovastatin-free medium. Each column represents the mean
value of four replications with bars indicating SEM.
*»<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 lovastatin (Lova).
BAPTA/AM (1 uM) was added 30 min before treatment
with Lova (5 uM). Each column represents the mean value
of four replications with bars indicating SEM. *p<0.05
compared to control. ¥<0.05 compared to Lova alone.
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Fig. 6 — Role of intracellular Ca?" release in the lovastatin-induced
production of melanin in B16 melanoma cells. In the data
(A) intracellular Ca®" concentration was assessed by Fura-
2 fluorescence technique. In these experiment dantrolene
(50 uM) and TMB-8 (20 uM), intracellular Ca®" release
blockers, were added 5 min before lovastatin (Lova, 5 uM)
application. In the EGTA group, a nominal Ca®'-free
medium containing 100 uM EGTA was used. The data are
expressed as percent changes of intracellular Ca’>" levels
compared to the control condition in which the cells were
incubated with Lova-free medium. Each column represents
the mean values of four replications with bars indicating
SEM. *$<0.05 compared to control. *<0.05 compared to
Lova alone. In the data (B) the effects of these inhibitors of
Ca®" signal on the lovastatin-induced production of melanin
was observed. In these experiments EGTA (100 uM),
dantrolene (50 uM) and TMB-8 (20 uM) were added
30 min before treatment with Lova (5 uM). Each column
represents the mean values of four replications with bars
indicating SEM. *»<0.05 compared to control. #5<0.05
compared to Lova alone.
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