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Inhibitory Effect of Soyosangagamhwajae on Melanin Synthesis and its Action
Mechanism in B16F10 Mouse Melanoma Cell

Eun-Seop Kim, Hyun-Jung Lim, Sun-Mi Shin, Soo-Min Kim, Jung-Eun Lee,
Dong-Youl Yoo.
Dept. of Oriental Medicine Graduate School, Daejeon University

Purpose: This study was performed to determine the inhibitory effect of
Soyosangagamhwajae(SYG) on melanin synthesis in B16F10 mouse melanoma cell.

Methods: The Inhibitory effects of Soyosangagamhwajae(SYG) on melanin
synthesis were determined by in-vitro assay. To elucidate inhibitory effects of
SYG on melanin synthesis, we determined the melanin release in B16F10 cell.

And to investigate the action mechanism, we assessed the gene expression of
tyrosinase, TRP-1, TRP-2, PKA, PKCB in B16F10 cell

Results:

1. SYG significantly inhibited melanin-release in B16F10 cell.

2. SYG significantly inhibited mushroom tyrosinase activity in vitro.

3. SYG significantly suppressed the expression of tyrosinase in B16F10 cell.
4. SYG significantly suppressed the expression of TRP-1, TRP-2 in B16F10 cell.
5. SYG significantly suppressed the expression of PKA, PKCB in B16F10 cell.

Conclusion: From these results, it may be concluded that SYG has the
antimelanogenetic effect.

Key Words: Soyosangagamhwajae(SYG), antimelanogenetic effect, melanin
synthesis, tyrosinase, TRP, PKA, PKCB, B16F10 mouse elanoma cell.
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2 Afo] 2143 melanocytex ASd
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2) o &
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Table 1. Prescription of Soyosangagamhwajae

E RS £ B % HE(g)
W LEONURI HERBA 12
E OB ANGELICAE GIGANTIS RADIX 6
H7j% PAEONIAE RADIX ALBA 6
H it ATRACTYLODIS MACROCEPHALAE RHIZOMA 6
BR% PORIA 4
wOK CITRI RETICULATAE VIRIDE PERICARPIUM 3
M B MOUTAN CORTEX 3
H & GLYCYRRHIZAE RADIX 2
Total 42

3) AleF A 717]

(1) Al <F

¥ A¥d A8% A = methanol,
CHCls, n-BuOH, Hank's balanced salt
solution, dimethyl sulfoxide (DMSO),
CO2. a-MSH, Dulbecco’s phosphate
buffered saline (D-PBS). NaOH, &A=
g, mushroom tyrosinase, tyrosinase,
L-tyrosine, phenol, isoamyl alcohol,
isopropyl alcohol, ethanol, DTT, diethyl
pyrocarbonate (DEPC), magnesium
chloride (MgClz)+& Sigma (Sigma, USA)
A ¥, normal salined FAF AF
€, TRIzol, Superscript II RT¥
Invitrogen (Invitrogen. USA) A&
fetal bovine serum (FBS). penicillin,
streptomycin, Dulbecco’s Modified
Eagle's Medium (DMEM), trypsin-
EDTA% Gibco/BRL (Gibco/BRL, USA)
A E%. RNasex Pharmingen (Torreyana,
USA) Al#$&, TRP-1. TRP-2. PKA,

PKCB 5 ELISA kitx® R&D system
(Minneapolis, USA) A &=, oligo dT.
DTT. dUTP, Moloney murine leukemia
virus reverse transcriptase (M-MLV
-RT)¥ Promega (Promega, USA)A| ¥
<, deoxyribonucleotide
(dNTP), Taq polymerasex Biotools
(Biotools, Spain) ##-<, DNA marker
= Bioneer (Bioneer, USA) A&F£,
DNA ligaset BMS (BMS, USA) Al¥
<. cyanine3-dCTP, cyanine5-dCTPE
Amersham (Amersham, USA) AF£,
PCR  purification kit  Nucleogen
(Nucleogen, USA) A F& AH-&3}g o,
718} Alek2- &F Al FE ARS-EFH

(2) 71 71

2 Agel A8E 7]7]+= centrifuge
(Hanil unicon 54R, Korea), rotary

triphosphate

vaccum evaporator (Biichi 461, Swiss),
deep freezer (Sanyo, Japan), freeze

dryer (Eyela. Japan), roller Mixer
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(Gowon scientific technology, Korea),
96 well plate, 24 well plate, 6 well plate
(Seolin, Korea), CO; incubator (Sanyo,

Japan), hematocytometer (Fuchs-
Rosenthal, Germany). clean bench
(Sejong, Korea), autoclave (Sanyo,

Japan), micro-pipet (Gilson, France),
water bath (Vision scientific, Korea),
vortex mixer (Vision scientific, Korea),
MALDI-TOP  (Shimadzu, Japan),
thermocycler system (MWG Biotech.,
Germany), ice-maker (Vision scientific,
Korea), cornical tube (Falcon, USA),
(OMNI, USA), UV
illuminator (VL TFX-20M, USA),
liquid handler (Packard, USA), PCR
Apparatus (Biometra T1, USA), image
analyser (VL, USA), electrophoresis
(BMS, USA), ELISA reader (BMS,
USA), quantitative real time PCR
apparatus (ABI Prism 7000, USA),
Gel-Pro analyzer 3.1 (Media Cybernetics,
USA) 5% AH&-3kdd.

homogenizer

2.9 o
D Als 5 9 23 %4
A2 LA A] 126 g2 MeOHZE 2

A BF 32T e o2 A% B3

& EAZ AA CHOL 283 15 g8
Aelch A%l n-BuOH 2Y3e 2
3oHA 23 AT 558 ¥ 3%

2) A zA

AL Ad (2247133 3285

SYG)< CHCl; #£83$& DMSO =
1 % 022 un pore sizeZ 7}A & of %X
g o] &3l HFsl AME A7HA] A
Bt wioFd Al Eol AMS-3r] A
Aol Ay xe w=E DMEM wixl=
ZA3 9% A3t

3) A= wlF

A vkl AH8-d wiAl= 10% FBS
9}  penicillin, streptomycine] ¥3 ¥
DMEM wjA]& Al&3tdem 14 13
WAE n¥sgo. FBSE AEsE B
AR EE EGAFATI7 A8 A2l
=9l # heat inactivation (56°C water
bathell A 30&7F 7}d)3le AHE3ti e
o, w2 0.2 um membrane filter® o2}
% AHg-sl¢d}. B16F10 mouse melanoma
cell (¢13} BI6F10 cellelz} Aghel 7
z71 ¥2 96well platedll= well 2 100
ul, 24well platedll = well F 500 W2
mediums ¥olFde MEE 5T

= trypsin-EDTA 1 ml & 7}3}ed 37T
A 187 vt Aoz BaE Ax
5 2233 A 4 nE ¥ A E=
(1,000 rpm, 3)E 3t MAT 3 AY
o AHEE AU FRA HA AL P
F HAstgg. AlEE 37C, 5% COE
AL-&-gF COp Wi oF7) ol A wl oF3tsde.

4) BI16F10 cell proliferation &%

AEZE 2x10" cells/n 9] F=2 6 well
plates] Y31 647t wlj &F3led plateell
23 og, 3 2AL AL F
=2 HYrisle 1, 2, 393 Wi ekstsd).

|

wjekets & 0.05% trypsin-EDTAES A
g3l M EE EE38 oL, D-PBS=

3] M 3l hematocytometer® B16F10 Al
E5E ASFAH.
5) Melanin $21& &3
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Melanin #2l% £4-2 Hosoi 59 W
H}¥e A239c. Melanin 44 A=
2E Ao dEe ZAZEe d2gq
B16F10 cell& o] &3ldct. wigd
B16F10 Al £l a-melanocyte stimulating
hormone (a-MSH) 10 uMZ g3 o
= (A Z=3), 94 300, 150, 75, 37 we/nl
52 SYGE 71sle] 3dz whekdt %
(AEF), AE wdde f2HE
melanin®] & A3 405 amell A
%% % (optical density) S &R
™, melanin AHFL FAD}d e gz
To2 Agdte] ZAE ZEZ A
T3kl

6) Mushroom tyrosinase &AJel| =]z

T 9% 34

Tyrosinase &Ao w|X= g
Mason and Paterson 59 #¥*g A}
43l9dv. &, 0.1 M phosphate buffer
(pH 6.8) 150 ul, 3 mM L-tyrosine 4~-&
420 w, A 20 ue AdUz A%
92 2500 U/ml mushroom tyrosinase
10 W& 78l w58 Alabslgd o),

&2 37TColA 3083t incubation Al ?\i °
102 A2 405 moll N F33
Tyrosinase 42 o}
AlgE Ao T3l
Tyrosinase 84 = (%)
= (B-B")/(A-A") x 100
A A= 9bg 99 3=
At HEE9 tyrosinase WAl bufferE
i o R A
B: ZAHe] A7 ubS Ne) F3x
B': B ut5- = tyrosinase @Al buffer
 7H8 s 34

7) FAA ddel gk o3k

(1) 3 RNA #3

wjofsl e BI6F10 AlEel 1 ml
TRIzol reagent® *#|3led & RNAE
28k, =gk RNAel 100
phenol®} 100 w chloroform/ isoamyl
alcohol (24:1)& %?-_L AL F A
3k A 28 uhEgdozy A
45 -ral?f}‘}i‘;} 05 ml
alcohol¥& °]-&3ted RNAE #HA
70% ethanol® A % 3}3 =}
o}. RNase free waterelAl RNA
% RNase-free DNase® A7}st1 -70
A st o

(2) ¢cDNA Az

qxd 2 AdFAAN 77 EEF
total RNA 9 (13 we RNA &)l
oligo dT 1 & ¥ F ZA2YA &
& o5, 70°CellAl 527t incubationd}
¢v}.  Primer7} annealing 3t£% A&
oA o 1087 W& o9&, cyscript
buffer, 0.1 M DTT, dUTP nucleotide,
dUTP cydye-labelled nucleotide, cyscript

isopropyl

reverse transcriptase® AH7}gF F, 24
2 A s o] F, 42°Coll A 90%
Zb incubation ¥ F, d-&El wWX|3A
o o7l 25 M NaOHE& 713t %
37°Cell A 1587t incubationdlgl ow, 2
M Hepes bufferg fnste] F3HA 3.
(3) Reverse Transcription-Polymerase
Chain Reaction (RT-PCR)
Oligo dT 12-18, reaction buffer (50
mM Tris-HCL, 75 mM KClL 3 mM
MgCls, 10 mM DTT, pH 8.3), 1 mM
dNTP$} 200 unit M-MLV-RTE £z
& RNAel AMsle] qAxE 38T
EZ4 cDNAE A3l PCR2 total
volume 15 w el 10¥§¢] PCR buffer, 0.2

mM dNTP, 2 pmole®] sense %
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antisense primer® ¥ &gl ¢cDNA
9} 1.25 unit® Taq polymeraseE o]
PCRE A3 3lsdct.

Tyrosinase®] sense primerts GGC CAG
CTT TCA GGC AGA GGTelsleH,
antisenses= TGG TGC TTC ATG
GGC AAA ATCE AH&-3tsvh TRP-1
9] sense primere GCT GCA GGA
GCC TTC TTT CTC, antisensex
AAG ACG CTG CAC TGC TGG TCT
E AM4-3tglow], TRP-29] sense primer
+ GGC CAG CTT TCA GGC AGA
GGT, antisensex> CGG TTG TGA
CCA ATG GGT GCCE AHgsigd
PKA#] sense primert= TCC CGT TCC
TGG TCA AAC TT., antisense:
TATA GGC TGG TCA GCG AAG AA
< Ab43slg e, PKCB2 sense primer
+ AGA ACC ACA AAT TCA CCG
CC, antisense™= TGA GAA CCT CTC
TGT CGA TGE A3t} Control®
GAPDHE A3l 2w sense primer
CAGC CTC GTC CCG TAG ACA
AA°l¥) 2w, antisensex CAC GAC
ATA CTC AGC ACC GGCelgtl.
PCR =71& 94T 4%, 30 cycles®] (9
4T 30%, 59T 30, 72T 45&%), 72T
10%°14%. £Z3" PCR AES 2%
agarose geloll A7) QF3}A. A3 %
A3 2 bandE  density ¥4 Tz
#@el Gel-Pro analyzer 3.1 (Media
Cybernetics. USA) & o]-&3ted 3o

(4) Real time RT-PCR

AA Al@#e] AFE RNA 5w,
random hexamer (50 pM/3 ul), 10 mM
dNTP 1 Wl Z ¥, DEPC &=l =%
g 7Fsled 10 w9 RNA/primer

(s

mixture® THENUTH A¥EL sampled
65°Cell A 587t incubation AlZ ¥ 1%
ol d&Eel WA Reaction
mixture® 10¥1¢] RT buffer 2 u, 25
mM MgClz 4 o, 01 M DTT 2 d,
RNase 1 wE Ae] Fuslgd.
Tyrosinase®] sense primers GGC
CAG CTT TCA GGC AGA GGTI%
©9, antisenser TGG TGC TTC ATG
GGC AAA ATCE AH4-319ieh. TRP-19
sense primer= GCT GCA GGA GCC
TTC TTT CTC, antisenser AAG
ACG CTG CAC TGC TGG TCTE At
43ty em, TRP-2¢] sense primer:
GGC CAG CTT TCA GGC AGA
GGT, antisensee= CGG TTG TGA
CCA ATG GGT GCCE Arg3lsddh
PKA® sense primere= TCC CGT
TCC TGG TCA AAC TT, antisense:
TATA GGC TGG TCA GCG AAG AA
£ A48} o, PKC-B9 sense primer
= AGA ACC ACA AAT TCA CCG
CC, antisenset= TGA GAA CCT CTC
TGT CGA TGE AH&3l9+. Control2
+ GAPDHE AH3-319 2™ sense primer
= CAGC CTC GTC CCG TAG ACA
AA°)9l e, antisenser CAC GAC ATA
CTC AGC ACC GGCelgih. Reaction
mixtureS RNA/primer mixtureel] 7}3}<
A3 Ao 287 uEX]3 3 Superscript
II RT 1 « (50 units)Z 73k 25°Cell
1087} incubation AlZch. ©hA] 42°Cel
A 5087} incubation A% ©&, 70°Cell
A 156837 7Fd3te inactivate 27132
&M A3 RNase 1 Wl g 7}3}
oAl 37°Cell A 20827 incubation Al
o2, AREAIZEA] -20°Cel B33

al
7l

1=
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o}, Z+7k9] optical tubeo] 2#H¢)] SYBR
green mix 125 o, ¢cDNA 02 u«, 5
pmol/ul primer pair mix 1 w, 11.3 «
H,08 ¥, 50°C 2% 1 cycle. 95°C 10
F 1 cycle, (95°C 15, 60°C 30, 72°C
30%) 40 cycles, 72°C 108 1 cycle® &
FAZe. PCRE vt ¥ tube® AW
G, vgd 5 uE AMEEd 3%
agarose gelolA PCR specificityS A
k. SDS 7000 softwares Al&3te
real time PCR A35 ¥4 3%

3. FAEHA A

7z} Ao o3t §-2)Ad A2E student’s
t-test} Anova testE o]83tsivl. p<0.05
 AS oA e ok BA S

. R

1. SYG7} B16F10 celldlA melanin
#eld AT 93

2 300, 150 ug/mI«]
B]3le]  melanin —.‘%—a]—‘f:_% 2o oA
(p<0.01) dAIsA=H(Fig. 1).
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Fig. 1. Inhibitory effects of SYG on melanin released from B16F10 cells. Melanin was
determined in the culture medium after 72 hrs incubation.

Control (C): 10 uyM a-MSH treated group

SYG300: 10 uM o-MSH and 300 we/nl SYG treated group
SYG150: 10 uyM o-MSH and 150 weg/ml SYG treated group
SYG75: 10 yM o-MSH and 75 wg/ml SYG treated group
SYG37: 10 pM o-MSH and 37 we/ml SYG treated group

**: p<0.01 vs C

2. SYG7} mushroom tyrosinase A
o u]X]= of 3

A A2 SYGE 300, 150, 75 wug/ml 2]
FEolA 2ol wlEte] tyrosinase &
As FAA A (p<0.01, p<0.05) A
&5 oH(Fig. 2).

3. SYG~7t B16F10 cellel A tyrosinase
i B P Bl

A A3} tyrosinaser o-MSH(10 u
M) A @wde] Zrpsieloew, SYG
=200, 100, 50 we/m e FxoA F7}
3 A BIFE A3 (p0.01) <A
sldoH(Fig. 3).
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Fig. 2. Inhibitory effects of SYG on mushroom tyrosinase activity in vitro.
Control (C): Vehicle treated group

SYG300: Vehicle and 300 we/m SYG treated group

SYGI150: Vehicle and 150 we/ml SYG treated group

SYGT75: Vehicle and 75 wg/m SYG treated group

SYG37: Vehicle and 37 we/ml SYG treated group, **: p<0.01 vs C, *: p<0.05

Relative mRNA Expression of Tyrosinase

N c sYG200 sve1o0 sveso  svo25 (ug/ml)

Fig. 3 Effects of SYG on the expression of tyrosinase in B16F10 cells.
Normal (N): Vehicle treated group

Control (C): Vehicle and 10 yM a-MSH treated group

SYG200: Vehicle, 10 uM a-MSH and 200 we/ml SYG treated group

SYG100: Vehicle, 10 uM a-MSH and 100 we/nl SYG treated group

SYGS50: Vehicle, 10 pM a-MSH and 50 wg/ml SYG treated group

SYG25: Vehicle, 10 uM a~-MSH and 25 we/ml SYG treated group, **: p<0.01 vs C

4. SYG7} B16F10 cellsl A TRP-1 % 5. SYG7} B16F10 cellﬂ]"ﬁ TRP-2 ¢

ol A= FF el w X J3F

Alg Az TRP-1€ o-MSH 10 uM A A¥ Az TRP-2% o-MSH 10 uM A3
gA Bdo] Zrlalded, SYGE 200, Al @¥e] Zvlslgden, SYGE 200, 100,
100 we/nl FEAAN 2748 $42) T g 50 we/ml ExdA 2718 §Az uge
24 A (p<0.01) A A=K Fig. 4). $24 A (p<0.01) FASRTHFig. 5).
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Relative mRNA Expression of TRP-1

N c Yezco SYG100 S$YG50 stzs(ug/ml)
Fig. 4 Effects of SYG on the expression of TRP-1 in B16F10 cells.
Normal (N): Vehicle treated group

Control (C): Vehicle and 10 uM a-MSH treated group

SYG200: Vehicle, 10 uM o«-MSH and 200 wg/m SYG treated group

SYG100: Vehicle, 10 uM a-MSH and 100 we/m SYG treated group

SYG50: Vehicle, 10 uM a-MSH and 50 we/ml SYG treated group

SYG25: Vehicle, 10 uM a-MSH and 25 we/ml SYG treated group, **: p<0.01 vs C

Relative mRNA Expression of TRP-2

N c sve200 svgroo sveso  svezs (ug/ml)

Fig. 5. Effects of SYG on the expression of TRP-2 in B16F10 cells.
Normal (N): Vehicle treated group

Control (C): Vehicle and 10 M a-MSH treated group

SYG200: Vehicle, 10 uM a-MSH and 200 we/mt SYG treated group

SYG100: Vehicle, 10 uM a-MSH and 100 we/ml SYG treated group

SYGH0: Vehicle, 10 uM a-MSH and 50 we/ml SYG treated group

SYG25: Vehicle, 10 uM a-MSH and 25 we/nl SYG treated group, **: p<0.01 vs C

6. SYGZ} B16F10 cellsi A PKA %3 24 AUA (p€0.01) AA B (Fig. 6).
o WAE 43

A¥ 23 PKA¥ o-MSH 10 uM A=) 7. SYG7} B16F10 cellel A PKCB &
Al W& o] Frhslgd o™, SYGE 200, 100, ol vlA & 3
50 wve/ml FEAM FrF FAA HHE Ag 23 PKCBE o-MSH 10 uM A
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2lA] wde] Frisiglon, SYGE 200, +24 AA (p€0.01) AABA= (Fig. 7).

100 we/ml oA F713 32 B3-S

Relative mRNA Expression of PKA

N c svG200 sveioo sveso  svezs  (ug/ml)

Fig. 6. Effects of SYG on the expression of PKA in B16F10 cells.

Normal (N): Vehicle treated group

Control (C): Vehicle and 10 pM a-MSH treated group

SYG200: Vehicle, 10 uM a-MSH and 200 we/m SYG treated group

SYGI100: Vehicle, 10 uM a-MSH and 100 we/ml SYG treated group

SYG5H0: Vehicle, 10 uM a-MSH and 50 wg/ml SYG treated group

SYG25: Vehicle, 10 uM a-MSH and 25 we/ml SYG treated group, **: p<0.01 vs C

Relative mRNA Expression of PKCp

N c syG200 sve100  sveso  sve2s (o /ml)

Fig. 7. Effects of SYG on the expression of PKCPB in B16F10 cells.

Normal (N): Vehicle treated group

Control (C): Vehicle and 10 pM a-MSH treated group

SYG200: Vehicle, 10 yM a-MSH and 200 wg/m SYG treated group

SYG100: Vehicle, 10 uM a-MSH and 100 we/m SYG treated group

SYG50: Vehicle, 10 pM a-MSH and 50 we/ml SYG treated group

SYG25: Vehicle, 10 uM a-MSH and 25 we/ml SYG treated group, **: p<0.01 vs C
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ZEE vhgaoA 92 FAEY dF
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A¥ A3 BI6F10 melanoma celldl «
-MSH 10 uyME A3t 735, AE ufF
Heoll §&F = melanin®] Fo| F713l4l
ou, 22AWMEA FE&E2 300, 150
ug/ml 2 FEoA dxFo| wdleq f-&
=¥ melanin®  FE  F2A Al
(p<0.01) AA 3= (Fig. 1).

Melanin A& melanosome el &
A3k tyrosinase®] 2-8& B3 o] Fof
A}, o] tyrosinase: L-tyrosined Ab3}
AlA  L-DOPAE H=%  tyrosine
hydroxylase2 =83}, DOPAE Ab3}
Al#A  DOPAquinone® =% DOPA
oxidase® 2}-8-3le] melaning FA 3
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A& AAIEE A& #elsta,  tyrosinase
Ao ulAe Qg Hrislr) 98l
mushroom®] tyrosinase Aol nX:=
g3F& &A1 39 Mushroom tyrosinase
9] A& A= tyrosinase AR o
229 Adef slel] FodF O 24 tyrosinase
o] Ars, #AAAE =4E 4 Q7] d9
Foll, HA tyrosinaseE o] &% AP
W tyrosinase A AP )|y
A8 kel A F48 dx HopY
oz AAFx Y. 449 SYGE
300, 150, 75 we/m 2] XA o 27
H]3led tyrosinase AL A A
(p<0.01, p<0.05) A 3tsieH(Fig. 2).
Melanocyte] 3z} W& o] 713}
 melanin 4 o] 718 AGEP ot
24 tyrosinase H¥ & AAI3hH melanin
g4e AT 5 ook B dFedME
SYG7} melanin A A ol 3’*“1‘3}5 £ 2}
ol "AE GFE Hrlses d3te
tyrosinased] o] wlx= °§ Rl
RT-PCR ¥ real time PCR system& o]
43l Hristgdet. AP AT tyrosinase
+ o-MSH 10 uM A=A 2doe] Z7}
sl em, SYGE 200, 100, 50 we/m 2]
FEdA /M fAR LEE foA
A (p<0.01) A3k =H(Fig. 3).
TRP-1 tyrosinase related protein
2 48 9l @A =2 TRP-2¢1 9
3 A% DHICA (5,6-dihydroxy indole
-2-carboxylic acid)E AFEAlA 1QCA
(indole-2-carboxylic acid) S A A 8l+=4],
IQCAE -‘—.L’a“l‘.é vehd 47wt
TRP-1 w3 & dAsd v ang 7
& 5 ‘}l‘:} Alg Az TRP-12 «
-MSH 10 uM A=A "td o] Zr}shed
°on, SYGE 200, 100 we/ml oA

7k fAA EEE oA Sl
(p<0.01) AA 3= (Fig. 4).

TRP-2+= DOPAchrome tautomerase®.
g#A glxE &43A DOPAchromes
o] 83ty DHICAES AAge. DHICA
£ TRP-1dl &3 Atztee] IQCAE A
AAsled, 1QCAYE FZRAE Yepdd
40 weld, TRP-2 L8& A8
“]“%‘34% Z1& 4 sloh AY A
TRP-2= o-MSH 10 uM A& A] W& o]
Z718tg o, SYGE 200, 100, 50 we/
m FEAAM F7HE f-AA BEE 79
A A (p<0.01) AA s e (Fig. 5).

Melanocyte”} #4335 ¢] melanogenesis
7} 21388 o, adenylate cyclase®] A
o] Z7}3lH cAMP ¥ %7} F7134.
PKAY cAMP 9 &4 protein kinaseZ
A g &4l %“—% AT, AE
FAle Hde Aoz dHA UY.
PKAS A4 %7} tyrosinase®] <lAk
stel A Z2NE 2R gy
PKA ®#d& A= % tyrosinase
o] FA3}E WAE %3t melanin A
4L JAEA B9 AY A3 PKAE
a-MSH 10 uM A=A 3o F713}9)
om, SYGE 200, 100, 50 we/ml =l
A 7 fAA BEE felA A
(p<001) A 5} o (Fig. 6).

=3 PKCBE 48 &E4E QAAHS
o BAE ZVIA7IY, Az FAE
Agste E£delo?. webd PKCBY
Aol Z7}sbd melanocyte®] 7)% o
Z7istet, Alg A¥ PKCBE o-MSH
10 uM A=A 2He] Frylsiglon,
SYG+ 200, 100 wg/ml s =eA =713
AR BEE FA A (p<0.0D) o
Al 3kl =t (Fig. 7).
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