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Effects of Phenylpropanoid Compounds on Melanin Production in B16 Melanoma Cells
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Abstract — To investigate the relationship between structure and biological activity of phenylpropanoids, we measured
effects of phenylpropanoids on anti-oxidant and whitening activity. In DPPH radical scavenging activity, caffeic acid analogues
showed the significant anti-oxidant activity. Although phenylpropanoids did not inhibit purified-tyrosinase activity, they sig-
nificantly inhibited tyrosinase activity and melanin production in MSH-stimulated B16 melanoma cells. However, phe-
nylpropanoids did not affect tyrosinase expression in MSH-stimulated B16 melanoma cells, which suggest that inhibition of
MSH-induced melanin production was due to tyrosinase inhibition mediated via other signal pathways but not expression
of tyrosinase. Phenylpropanoids also significantly inhibited both hyaluronidase and elastase activity, suggesting that phe-
nylpropanoids may be used as whitening, hydration and anti-w-inkling agents. Hydroxyl residue of aromatic ring in phe-
nylpropanoids plays an important role in anti-oxidant and whitening activity.
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Scheme 1 - Structure of phenylpropanoids.
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Fig. 1 - Anti-oxidant effects of phenylpropanoids in the DPPH assay.
A solution of 180  of 100 uM DPPH solution in ethanol
was gently mixed with 20 W/ of 100 uM phenylpropanoids
(CIN: cinnamic acid; COU: coumaric acid; CAF: caffeic acid;
FER: ferutic acid; SIN: sinapinic acid; CHL: chlorogenic
acid) and 100 uM ascorbic acid (ASC) for 30 min and the
absorbance was measured at 517 nm. Results are means +
SD from 3 separate experiments. * Significantly different
from control (p<0.05).
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Fig. 2 — Effects of phenylpropanoids on purified tyrosinase activity.
Purified tyrosinase was mixed with 100 uM phenylpro-
panoids (CIN: cinnamic acid; COU: coumaric acid; CAF:
caffeic acid; FER: ferulic acid; SIN: sinapinic acid; CHL:
chlorogenic acid) and 10 pM arbutin (ARB) and incubated
with 2 mg/m/ of L-DOPA for 1hr at 37°C. Results are
means*SD from 3 separate experiments. * Significantly
different from control (»<0.05).
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Fig. 3 — Effects of phenylpropanoids on tyrosinase activity in 1 uM
MSH-stimulated B16 melanoma cells. The cells were
incubated with 100 uM phenylpropanoids (CIN: cinnamic
acid; COU: coumaric acid; CAF: caffeic acid; FER: ferulic
acid; SIN: sinapinic acid; CHL: chlorogenic acid) and
100 uM ascorbic acid (ASC), and then stimulated with
1uM MSH. Results are means*SD from 4 separate
experiments. * Significantly different from MSH alone
(»<0.05).
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Fig. 4 — Effects of phenylpropanoids on melanin production in 1 yM
MSH-stimulated B16 melanoma cells. The cells were
incubated with 100 uM phenylpropanoids (CIN: cinnamic
acid; COU: coumaric acid; CAF: caffeic acid; FER: ferulic
acid; SIN: sinapinic acid; CHL: chlorogenic acid) and
100 uM ascorbic acid (ASC), and then stimulated with
1uM MSH. Results are means+SD from 4 separate
experiments. * Significantly different from MSH alone
(»<0.05).
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Fig. 5 - Immunoblot of tyrosinase in MSH-stimulated B16 mela-
noma cells. B16 cells were treated for 48 hr with distilled
water (lane 1), 1 uM MSH (lane 2), 100 uM caffeic acid
plus 1 uM MSH (lane 3), 100 uM ferulic acid plus 1 pM
MSH (lane 4) and 100 uM sinapinic acid plus 1 uM MSH
(lane 5). Total protein (20 ug) was electrophoresed in a
8~20% SDS-PAGE gel and transferred to a nitrocellulose
membrane. Specific detection of tyrosinase was performed
with the polyclonal antibody against tyrosinase. Similar
results were observed in three independent experiments.
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Fig. 6 —Effects of phenylpropanoids on hyaluronidase activity.
Purified hyaluronidase was mixed with 100 uM phenylpro-
panoids (CIN: cinnamic acid; COU: coumaric acid; CAF:
caffeic acid; FER: ferulic acid; SIN: sinapinic acid; CHL:
chlorogenic acid) and then incubated with hyaluronic acid-
agarose mixture for 4 hr at 37°C. Results are means+SD
from 3 separate experiments. * Significantly different from
control (<0.05).
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ferulic acid; SIN: sinapinic acid; CHL: chlorogenic acid) and
then incubated with p-nitroanilide for 20 min at 37°C.
Results are means=SD from 3 separate experiments. *
Significantly different from control (p<0.05).
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