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iffects of Protein Kinase Inhibitors on Melanin Production in B16 Melanoma Cells
Stimulated via Cyclic AMP-dependent Pathway
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Ji Yun Lee, Jin Hee Lee, Chang Jong Kim and Sang Soo Sim”*

College of Pharmacy, Graduate School of Food and Drug Administration®, Chung-Ang University, 221
Huksuk-dong, Dongjak-gu, Seoul 156-756, Korea

Abstract — To investigate the effect of protein kinase on melanin production via cAMP-dependent pathway, we measured
the melanin amount and tyrosinase activity in B16 melanoma cells stimulated by alpha-melanocyte stimulating hormone
{MSH), forskolin and 8-Br-cAMP. MSH, forskolin and 8-Br-cAMP significantly increased both melanin production and tyro-
sinase activity in B16 cells. Melanin production and tyrosinase activity by MSH are significantly inhibited by cyclic AMP-
dependent protein kinase inhibitor (KT5720) and protein kinase C down-regulation treated with PMA. Bisindolmaleimide
{1 uM), protein kinase C inhibitor, significantly inhibited melanin production and tyrosinase activity stimulated by MSH, for-
skolin and 8-Br-cAMP with the following order of potency: MSH >forskolin>8-Br-cAMP. Tyrosine kinase inhibitor, genistein
and DHC, significantly inhibited both, but the inhibitory effect was more potent in 8-Br-cAMP-stimulated B16 cells than
MSH-stimulated cells. NFkB inhibitor (parthenolide) significantly inhibited melanin production and tyrosinase activity. Nei-
ther melanin production nor tyrosinase activity induced by MSH, forskolin and 8-Br-cAMP were affected by KN-62 (calm-
odulin-dependent protein kinase II inhibitor), PD098059 (mitogen-activated protein kinase inhibitor, MAPKK) and
worthmannin (phosphatidylinositol 3-kinase inhibitor). These results suggest that both protein kinase C and tyrosine kinase
are involved in melanin production by cyclic AMP-dependent pathway and NF«B pathway may play an important role in
cyclic AMP-dependent melanin production in B16 melanoma cells.
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B16 melanoma A EZE 4843t vokst ti=olA B He
melanin %2 26.2+1.9 pg/mg protein®]$.2™, tyrosinase &
< 0.51£0.09 unit/mg protein®]ct. 1 uM MSHZ A%} ]|
1= melanine 33.6=2.3 pg/mg protein . = tyrosinase™ 1.47
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Fy.. 1 — Melanin production (A) and tyrosinase activity (B) in B16
cells stimulated by MSH (1 uM), forskolin (FK, 1 uM) and
8-Br-cAMP (1 mM). Results are means £SD from 4
separate experiments. *Significantly different from control
(p<0.05).
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Fis. 2 — Effects of cyclic AMP-dependent protein kinase inhibitor
(KT5720 1 pM) and protein kinase C activator (PMA, 1
uM) on melanin production (A) and tyrosinase activity (B)
in B16 cells stimulated by MSH (1 uM). Results are means
+ SD from 4 separate experiments. *Significantly different
from MSH alone (p<0.05).
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Fig. 3 —Effect of protein kinase C inhibitor (bisindolmaleimide;
BIM, 1 pM) on melanin production (A) and tyrosinase
activity (B) in B16 cells stimulated by MSH (1 uM),
forskolin (FK, 1 uM) and 8-Br-cAMP (1 mM). Results are
means £ SD from 4 separate experiments. *Significantly
different from MSH, FK or cAMP alone (p<0.05).



34 APy 299 -

- OPRE -

A
80
§ [
g
3 60+ T
[=%
£ I
S
g 40
5
[ =4
S
8 204
=
<
*®
0
MSH FK CAMP
B
2.0~ N GS
o 1.5
88 *
§§’ 1.0 1
£ *
gf:
g8
= 0.5 -
0
MSH FK CAMP

Fig. 4 — Effect of tyrosine kinase inhibitor (genistein; GS, 1 uM) on
melanin production (A) and tyrosinase activity (B) in B16
cells stimulated by MSH (1 uM), forskolin (FK, 1 pM) and
8-Br-cAMP (1 mM). Results are means =SD from 4
separate experiments. *Significantly different from MSH,
FK or cAMP alone (p<0.05)
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Fig. 5 — Effect of tyrosine kinase inhibitor (2,5-dihydroxycinnamic
acid; DHC, 1 uM) on melanin production (A) and tyrosinase
activity (B) in B16 cells stimulated by MSH (1 uM),
forskolin (FK, 1 uM) and 8-Br-cAMP (1 mM). Results are
means * SD from 4 separate experiments. *Significantly
different from MSH, FK or cAMP alone (p<0.05).
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Fig. 6 — Effect of calmodulin-dependent protein kinase II inhibitor
(KN-62, 1 uM) on melanin production (A) and tyrosinase
activity (B) in B16 cells stimulated by MSH (1 uM),
forskolin (FK, 1 uM) and 8-Br-cAMP (1 mM). Results are
means * SD from 4 separate experiments.
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Fig. 7 — Effect of worthmannin (WM, phosphatidylinositol 3-kinase
inhibitor, 1 uM) on melanin production (A) and tyrosinase
activity (B) in B16 cells stimulated by MSH (1 pM),
forskolin (FK, 1 uM) and 8-Br-cAMP (1 mM). Results are
means = SD from 4 separate experiments.
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uM), forskolin (FK, 1 uM) and 8-Br-cAMP (1 mM). Results
are means T SD from 4 separate experiments.
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ol PD098059= MSH, forskolin 8-Br-cyclic AMPe}] 2J3h
melanin "33 % tyrosinase B/9 WIS J¢F& FA Lot
(Fig. 6, 7, 8). Mitogen-activated protein kinase pathwayt
B16 melanoma A¥E|A cyclic AMP A3 AgAo] 2%
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Fig. 9 - Effect of parthenolide (PTN, NFxB inhibitor, 1 uM) on
melanin production (A) and tyrosinase activity (B) in B16
cells stimulated by MSH (1uM), forskolin (FK, 1 uM) and 8-
Br-cAMP (1 mM). Results are means + SD from 4 separate
experiments.
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