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Role of NADPH Oxidase-mediated Generation of Reactive Oxygen Species
in the Apigenin-induced Melanogenesis in B16 Melanoma Cells

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

Abstract — Previously, we have reported that apigenin, a natural flavonoid found in a variety of vegetables and fruits, stim-
ulated melanogenesis through the activation of K*-CI'-cotransport (KCC) in B16 melanoma cells. In this study we inves-
tigated the possible involvement of reactive oxygen species (ROS) in the mechanism of apigenin-induced melanogenesis in
B16 cells. Apigenin elevated intracellular ROS level in a dose-dependent manner. Treatment with various inhibitors of
NADPH oxidase, diphenylene iodonium (DPI), apocynin (Apo) and neopterine (NP) significantly inhibited both the gen-
eration of ROS and melanogenesis induced by apigenin. In addition these inhibitors profoundly inhibited apigenin-induced
Cl-dependent K* efflux, a hallmark of KCC activity. However, the apigenin-induced ROS generation was not significantly
affected by treatment with a specific KCC inhibitor R-(+)-[(2-n-butyl-6,7-dichloro-2-cyclopentyl-2,3-dihydro-1-oxo-1H-
inden-5-yl)oxyJacetic acid (DIOA). These results indicate that the ROS production may be a upstream regulator of the api-
genin-induced KCC stimulation, and in turn, melanogenesis in the B16 cells. Taken together, these results suggest that the
NADPH oxidase-mediated ROS production may play an important role in the apigenin-induced melanogenesis in B16 cells.
These results further suggest that NADPH oxidase may be a good target for the management of hyperpigmentation dis-
orders.
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Fig. 1 — Effect of apigenin on the ROS generation in B16 melanoma cells. The data (A) show changes in ROS levels as a function of time, which
was measured by DCF fluorescence method. The arrow shows the time point for addition of apigenin at each designated
concentration. In the data (B) results are expressed as fold increase compared to the initial DCF fluorescence intensity. Data points
represent the mean values of four replications with bars indicating SEM.
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Fig. 2 — NADPH oxidase mediates the ROS production induced by apigenin in B16 melanoma cells. Data presentation is the same as Fig. 1.
In the data (A), the arrows show the time point for addition of apigenin (20 uM). In these experiments, DPI (50 uM), Apo (100 uM)
and NP (50 uM) were used as an inhibitor of NADPH oxidase. These drugs were given 10 min before apigenin application. In the data
(B), results are expressed as fold increase compared to the initial DCF fluorescence intensity. 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 apigenin-free

medium. *P<0.05 compared to apigenin alone.
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Fig. 3 — Effects of NADPH oxidase inhibitors on the apigenin-
induced 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 apigenin
(20 uM) for 48 hr. The NADPH oxidase inhibitors, DPI
(50 uM), Apo (100 uM) and NP (50 uM) were added 30 min
before apigenin application. 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 apigenin-free medium. *P<0.05 compared
to apigenin alone.
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