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ABSTRACT

The Effect of Sihosogansangagambang (SS) on Melanin Synthesis and gene
expression in B16F10 Mouse Melanoma Cell

Ju-Young Kim, Hyun-Jung Lim, Sun-Mi Shin, Dong-Youl Yoo
Dept. of Oriental Medicine Graduate School, Daejeon University

Purpose: This study was performed to determine the inhibitory effect of
Sihosogansangagambang (SS) on melanin synthesis in B16F10 melanoma cells
(B16F10).

Methods: The inhibitory effects of Sihosogansangagambang on melanin
synthesis were used by in vitro assay. To elucidate inhibitory effects of SS on
melanin synthesis, we determined the melanin release in B16F10. And to
investigate the mechanism of inhibitory effect of SS, we assessed the gene
expression of tyrosinase, TRP-1, TRP-2 and ERK-1 in B16F10.

Results:

1. SS decreased the release of melanin in B16F10 melanoma cells.

2. SS inhibited mushroom tyrosinase activity in vitro.

3. SS decreased the expression of tyrosinase, TRP-2 in B16F10 melanoma cells,
but did not decreased the expression of TRP-1 in B16F10 melanoma cells.

4. SS decreased the expression of ERK-1 in B16F10 melanoma cells.

Conclusion: From these results, it may be suggested that SS is possesed of
the antimelanogenetic effects.

Key Words: Sihosogansangagambang (SS), melanin synthesis, antimelanogenetic
effect, tyrosinase, TRP, ERK
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Table 1. Prescription of
Sihosogansangagambang (SS)
Herb Scientific name Weight
name (g)

F754%  Paeoniae Radix Alba 8
. Salviae miltiorrhizae

2 Radix 8
SME  Spatholobi Caulis 8
4 Bupleuri Radix 4
, —. Angelicae gigantis
= W Radix 4
Fift 7 Cyperi Rhizoma 4
# & Cucumae Radix 4
# % Scutellariae Radix 4
B Aurantii immaturus 3
Fructus
I Cnidii Rhizoma 3
W T Glycyrrhizae Radix 3
TOTAL 53

3) AleF B 7171

(1) Al oF

2 AFd A" Al°F F Hank's
balanced salt solution, dimethyl sulfoxide
(DMSO), a-MSH, Dulbecco’s phosphate
(D-PBS), NaOH,

mushroom tyrosinase, tyrosinase, L-tyrosine,

buffered  saline

phenol, isoamyl alcohol, isopropyl alcohol,
ethanol, DTT, diethyl pyrocarbonate
(DEPC), magnesium chloride (MgCly)
+ Sigma (USA) A|#<, normal saline
L ZF oA ek A|=2L, TRIzol, superscript
I RTE Invitrogen (USA) AEFL,
fetal bovine serum (FBS), penicillin

—streptomycin, Dulbecco’s modified eagle’s

medium (DMEM), trypsin-EDTA+
Gibco/BRL (USA) A#=S, RNase—
Pharmingen (USA) A%<, TRP-1,
TRP-2 & ELISA kit R&D system
(USA) AF<, oligo dT, dATP, dGTP,
dTTP, Moloney murine leukemia virus
reverse transcriptase (M-MLV-RT)<=
Promega (USA)A|E-S., deoxyribonucleotide
triphosphate (dNTP), Tag polymerase
Biotools (Spain) A%<, DNA marker
Bioneer (USA) A|3#2, DNA ligase
BMS (USA) A#&<, cyanine3-dCTP,
cyanine5-dCTP+ Amersham (USA) A
%5, PCR purification kite Nucleogen
(USA) AFS AH&stlo™, 718k Ao
< 55 Aloks ARSI

2) 71 7]

B AFd A" 7)7]E centrifuge

(Hanil unicon 54R, Korea), rotary vaccum

ar e e

evaporator (Biichi 461, Switzerland),
deep freezer (Sanyo, Japan), freeze dryer
(Eyela, Japan), roller mixer (Gowon
scientific technology, Korea), 96 well
plate, 24 well plate, 6 well plate (Seolin,
Korea), CO: incubator (Sanyo, Japan),
(Fuchs-Rosenthal,

Germany), clean bench (Sejong, Korea),

hematocytometer

autoclave (Sanyo, Japan), micro—pipet
(Gilson, France), water bath (Vision
scientific, Korea), vortex mixer (Vision
scientific, Korea), MALDI-TOF (Shimadzu,
Japan), thermocycler system MWG
Biotech., Germany), ice-maker (Vision
scientific, Korea), cornical tube (Falcon,
USA), homogenizer (OMNI, USA), UV
illuminator (VL TFX-20M, USA),
liquid handler (Packard, USA), PCR
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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) 55 AHE3HATH
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AHE HY4e FZES PBSo =9
< membrane filter (0.22 )= o 3}s}
of Fitdtal ARG A7HA A B s
o " AEZe| AREE7] A A
P o] 2=2 DMEM HiAZ Z=A3H
=82

3) Al EZuf %k

Az el AHEE WA= 10% FBS
9} penicillin, streptomycin®] 3X3$tH¥
DMEM HjAE ARgstler 19 13
A& wEstyth FBSE ESE B
AQES 224347171 8] A2
=9l ¥ heat inactivation (56°C water
batholl Al 307t 7FE)st] AR&slH o
H, #l A= 0.2 gm membrane filter2 &
I} T AR BI6F10 mouse melanoma
celldl 2+ 271 =2 96 well platedl =
well @ 100 w, 24 well plateo]= well

500 w2 mediumS FoFATh Al
5 314 "= trypsin-EDTA 1 ml<
7bste] 37CAA 183 WA o2 H
e AEE BEsta viA 4 e ¥
AR (1,000 rpm, 3%)E 3k Al
& 5 AP ARESAY oAl AA
d2oA ¥E Btk AlEs 37T,
5% COxE AH&EH CO. w7l A ul &
skt

4) B16F10 Melanoma Ccell (Melanocyte)

Proliferation &7

AEZE 2x10" cells/m 2] B=Z 6 well
plate] ¥l 6A1%F ¥l Ft] plate] -
A7 v, B8t 2AS HAs
TR AUt 1, 2, 397 vkt
ok o FSE F 0.05% trypsin-EDTAES
Aelete] AEXZE EE3 o, PBSE
3] A3te] hematocytometer2 A EFE
A St AT

5) B16F10 Melanocyte2] Melanin

q&F 54

Melanin 2% =742 Hosoi 59 ¥
NS ALg-8l9 Tk Melanin 44 AlE
2 h2oA e ST dF
B16F10 melanoma cellS ©]-&3}9t}. vl
%% BI6F10 melanoma cell (%%+)ol
a-MSH (a-melanocyte stimulating hormone,
10 pME A3 oF (WHET), T4
300, 150, 75, 37 pg/mb =9 SSE 73t
of 3YZF wid & (AT, AE viek
Aol FZE%+= melanin®] FS A3
=Hl, o 24417+ & FE AEZW melanin
o] S dujFoz #AFE 4 93
ok AE ke 10% DMSO7F $Hr
¥ 1 N NaOH 300 ol €31 80Tl A
147t &<t Aget melaning 8314

ZAth 405 nmoll Al &33% (optical density)
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& 459 2m, melanin JFe I
WzZhd (Sigma Co., USA)S tixFo 2
ARESte] A" ZEFAAAM TS

£

6) Mushroom Tyrosinase &4 d 1] 3

= Y =3

Tyrosinase Ad] ©x& AFS
Mason and Peterson 59 %< A}l
&3ttt =, 0.1M phosphate buffer
(pH 6.8) 150 1, 3 mM L-tyrosine &
N 20 po, HA 20 S AHURZ 7}E
2, 2500 U/md mushroom tyrosinase
10 W= 71k ¥k8-& 37T oA 308
7t incubation A1Z o™ © 10& 7H4 L
Z 405 nmoA FTFT
Tyrosinase &4 ol
2 Tt
Tyrosinase 84% (%) =
(B-B")/(A-A’) x 100
Al 2T g He] FFE
A’r tIET 9] tyrosinase Al buffer 7}
5 wode] BT

S~

l

B Aol A7ha g oo) R

vl oFslal 2= BI6F10 AlXEel 1 me
TRIzol reagentE 2]l F RNAES
wEskdeh #23F RNA] 100 ¢ phenol
7} 100 @b chloroform/ isoamyl alcohol
(24'1)% ga é} A 5 94 Egst
45 RO EN FEds
= }93\13}. 0.5 m¢ isopropyl alcohol<
o]-83te] RNAE IAA F 70%
ethanol2 A &3t AA AZAZ O
RNAase free water] A RNAE =21 &

o e
ol

RNase-free DNaseE 37}t -70C ol
A A% Bast

(2) cDNA Az

2 2 A FTAA 27 EEsh
total RNA & 2 ub (2 ug RNA 7)ol
oligo dT 2 u (10 pM)& ¥& & %4
ZHA s o, 90°CelA 5&7F
incubationd} 1 t}. primer”} annealing &}
T2 4°C 2 443 10 x RT buffer 2 x,
0.IM DTT 2 wf, 10mM dNTP nucleotide
mix lul, reverse transcriptase 1 S 7}
st o 7]d HO 10 s #H7kske] 20
WE T o3 olF ZAEHA Fo =
tipping & &3 AT o] 3, 42°Col A 90%
7t incubation g T, dofl X5
ok 283 oA HO 100 we H7hske]
-20°Cell Bastdnt. Z+e] A2k Amersham
Bioscience (USA)o A U3t

(3) Reverse Transcription—Polymerase

Chain Reaction (RT-PCR)

Oligo dT 12-18 ¢, reaction buffer (50
mM tris—HCl, 75 mM KCl, 3 mM
MgCly, 10 mM DTT, pH 83), 1 mM
dNTP3 200 unit M-MLV-RTE #37
g RNAo) A gjsto] JAALE s de
24 cDNAEZ FA4 o}%‘u‘r. PCR< total
volume 15 wfol 108 PCR buffer, 0.2
mM dNTPs, 2 pmole2] sense % antisense
primerg ¥ A cDNAS 1.25
unit®] Taq polymeraseS o] PCRE
A1383t99 ot Tyrosinase® sense primer
= GGC CAG CTT TCA GGC AGA
GGTelR oM, antisense primer= TGG
TGC TTC ATG GGC AAA ATC =
AFE39 T TRP-19 sense primere
GCT GCA GGA GCC TTC TTT CTC,
antisense primer= AAG ACG CTG
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CAC TGC TGG TCT & AH&3tgiom,
TRP-29] sense primer= GGC CAG CTT
TCA GGC AGA GGT, antisense primer
= CGG TTG TGA CCA ATG GGT
GCC o]t} ERK-19 sense primer=
ATC AGA TCC TGA GAG GGC TA,
antisense primer= CAG AGC TTT
GGA GTC AGC ATE A&3tdh
Control2+ GAPDHE Al&3%oH
sense primer= CAGC CTC GTC CCG
TAG ACA AA°]$ 2, antisense primer
+ CAC GAC ATA CTC AGC ACC
GGC °o]¥t}. PCR 7L 94T 4%, 30
cycles®] (94T 30%, 59C 30%, 72T 45
%), 72T 10&°lAth. 53 ¥ PCR 4HE
2 2% agarose geldl 7195590 A
719% Z3% Y& bandE density ¥4
Z 27332l Gel-Pro analyzer 3.1 o|&
sto] &S A=A

(4) Real time RT-PCR

A AlEde| A= RNA 5 pg,
random hexamer (50 pmol/3 uf), 10
mM dNTP 1 w5 ¥3 DEPC g€
ZH75FE 71l 10 e RNA/primer
mixtureE TEIY. AFEL samples
65Tl A 583t incubation A7l & 1%
ol Il WA|SFATE Reaction mixture
o2 10819l RT buffer 2 w0, 25mM
MgCle 4 2, 0.1 M DTT 2 2, RNAase
1 s 49 Y8R Tyrosinase®
sense primer= GGC CAG CTT TCA
GGC AGA GGTeol%leH, antisense
primer= TGG TGC TTC ATG GGC
AAA ATC & AHE-3FATE TRP-19] sense
primer+ GCT GCA GGA GCC TTC
TTT CTC, antisense primer< AAG
ACG CTG CAC TGC TGG TCT &

ALE39 o TRP-29] sense primere
GGC CAG CTT TCA GGC AGA
GGT, antisense primer= CGG TTG
TGA CCA ATG GGT GCC o]fith.
ERK-19] sense primer= ATC AGA
TCC TGA GAG GGC TA, antisense
primer= CAG AGC TTT GGA GTC
AGC ATE AF&3stAT. ControlZ2&
GAPDHE A}8-31%1 2™ sense primer=
CAGC CTC GTC CCG TAG ACA AA
o] 2121 antisense primer= CAC GAC
ATA CTC AGC ACC GGC o]fith.
Reaction mixtureE RNA/primer mixture
o 7}sle] 4931 Ao 283 WA F,
superscript II RT 1 g0 (50 units)E 7}
3Fal 25°Col 10%3F incubation A1Zth.
ThA] 42°Coll Al 5043t incubation A]Z1

+, 710°Coll A 1583 7FE 3 inactivate
Al71aL A=A 23t RNase 1 ul
£ 7l ©A] 37°Cell A 20571 incubation
A7 o5, ARE AIZEA] -20°Cell B.#e}
Atk Z+72Fe] optical tubedl] 2vie] SYBR
green Mix 125 ul, cDNA 0.2 w0, 5 pmol/ul
primer pair mix 1 0, 11.3 w0 H.0E ¥
a1, 50°C 2% 1 cycle, 95°C 10& 1 cycle,
(95°C 15%, 60°C 30z, 72°C 30%) 40
cycles, 72°C 10 ¥ 1 cycle2 ZFZA| At}
PCRE 7}zl & tubeE AW e, HkS
M 5uUE ALE3F 3% agarose gelol A
PCR specificity S 4 gt SDS 7,000
softwareE AF&3}o] real time PCR 24

g 2As

3. AT &4

7y Ao digh fro)Ad 352 Student’s
t-testE ©]&3tAth p<0.05 Q1 A F
oligo] Aok AA3FA
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m. 23 23

1. B16F10 Melanocyte® Melanin
gol v X FF

B16F10 melanoma cell& a-MSH (10
uM)E A2k A5 AlxE s gFde =
5= melanin® #ZFo] FYA UA F7H
stk 18y SSE 300, 150 pg/mle]
FEo| A =713 melanin® #FE iE2L
of wls} zZ+zt 21%, 14% <JAEAT
(Fig. 1).
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Fig. 1. Effects of SS on the release of
melanin from B16F10 melanoma cells.
N(Normal): Vehicle

C(Control): a-MSH (10 uM)

SS300: a-MSH (10 pM) + 300 pg/ml of SS
SS150: a-MSH (10 pM) + 150 pg/ml of SS
SS75: a-MSH (10 uM) + 75 ug/ml of SS
SS37: a-MSH (10 uM) + 37 ug/ml of SS
##. p<0.01 vs N

#x. p<0.01 vs C, *: p<0.05 vs C

2. Mushroom Tyrosinase &4l ©] %]
= 9%

SS+= 300, 150 pg/ml F =N A tyrosinase
g4s dzad vs) A2 30%, 14%
A7) et ATH(Fig. 2).

3. Tyrosinase &) v X = F&&
Tyrosinasee= a-MSH (10 uM) A&
Al do]l Hgatel s el UA

(p<0.01) F7tstAem, SS= 7k
AR HEE 200 pg/me, 100 pg/mbe] &
= (p<0.0D<} 25 pg/ml F= (p<0.05)°ll
A i zatol] Blsl folAd Al AAIsEA
tHFig. 3).

Tl

$5300 $5150 $S75 5537

Mushroom Tyrosinase Activity (%)

Fig. 2. Effects of SS on mushroom
tyrosinase activity in vitro.

C(Control): Vehicle

SS300: 300 wg/mé of SS

SS150: 150 pg/mé of SS

SS75: 75 pg/mb of SS

SS37: 37 pg/mb of SS

#x. p<0.01 vs C

[Lah s
-

|

N ‘
| @
gl

Relative mRNA of Tyrosinase
-

Fig. 3. Effects of SS on the expression
of tyrosinase in B16F10 melanoma cells.
N(Normal): Vehicle

C(Control): a-MSH (10 pM)

SS200: a-MSH (10 uM) + 200 ug/ml of SS
SS100: a-MSH (10 uM) + 100 pg/ml of SS
SS50: a-MSH (10 uM) + 50 pg/ml of SS
SS25: a-MSH (10 uM) + 25 pg/ml of SS

#: p<0.01 vs N
#x0 p<0.01 vs C, = p<0.05 vs C

4. TRP-1 &dd v X= 9T
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TRP-12 o-MSH (10 uM) & A] &
dol Gatel Bisl 24 JA (p<0.01)
Z718kd.em, SSE 200, 100, 50, 25 ug/ml
o] FEoA F7MSt FHA HHAE gz
ol vl JASe AFS BRPoy &
o]ide] AH(Fig. 4).

‘a

Relative mRNA of TRP-2
-

Relative mRNA of TRP-1
-

LA

$S200 §S100 SS50 S§S825

Fig. 4. Effects of SS on the expression
of TRP-1 in B16F10 melanoma cells.
N(Normal): Vehicle

C(Control): a-MSH (10 pM)

S$S200: a-MSH (10 uM) + 200 pg/ml of SS
SS100: a-MSH (10 uM) + 100 pg/ml of SS
SS50: a-MSH (10 uM) + 50 ug/ml of SS
SS25: a-MSH (10 uM) + 25 pg/ml of SS
##: p<0.01 vs N

5. TRP-2 #d vX = &

TRP-2% o-MSH (10 uM) 2] &
#ol Gatel Bisl 24 JA (p<0.01)
Z71etgom, SSE 200, 100, 50 ug/ml
TEAA F7He FHA #EES x2S
of vl felAd A (p<0.01) AASFA
tHFig. 5).

6. ERK-123dd] v|x= 93
ERK-1& o-MSH (10 pM) A g]A] &

dol Aol Bl fFo) A3 AA (p<0.01)

Fastg o, SSe A Az #d

< 200, 100, 25 pg/mt &% (p<0.01)%}

50 pg/ml E% (p<O.05)ol A oz
Hl&) foA A ST A THFig. 6).

‘1

OHWHH

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

C(Control): a-MSH (10 pM)

S§S200: a-MSH (10 uM) + 200 pg/ml of SS
SS100: a-MSH (10 uM) + 100 pg/ml of SS
SS50: a-MSH (10 uM) + 50 ug/ml of SS
SS25: a-MSH (10 uM) + 25 pg/ml of SS
##. p<0.01 vs N

*x. p<0.01 vs C

SSZS

Relative mRNA of ERK-1

11T

ssssssssss

Fig. 6. Effects of SS on the expression
of ERK-1 in B16F10 melanoma cells.
N(Normal): Vehicle

C(Control): a-MSH (10 uM)

S$S200: a-MSH (10 uM) + 200 pg/ml of SS
SS100: a-MSH (10 uM) + 100 pg/ml of SS
SS50: a-MSH (10 uM) + 50 ug/ml of SS
SS25: a-MSH (10 uM) + 25 ug/ml of SS
##. p<0.01 vs N

k. p<0.01 vs C, * p<0.05 vs C

102



The Journal of Oriental Obstetrics & Gynecology Vol.22 No.1 February 2009

V. 1 = = A2 F lon, A% ZAE Ao
wE2R9 53 A £50 BFHI
A=K :ﬂto]a:ﬂ. 74%/\11_% ol= /\ﬂglyﬂ-
Hooe gr1edow Q3 9EZ9] S B9 o wels
o ohe el sael o o] AkAfste] WAl st
v}z 9} o 2 A9 3|
w2l oo we Aejle] F3)Ael A s Feose midd
3 Palo] ZrlehdA, o2 % % WS act o1o} free radical
B . _ . dF— active oxygen ree radica
wabol wpe Aol wa, Yol 4 o o & o .
3 = AAstL, AYHEs FF B 4
A Qlom w3 WA o] fol A ] z .
B ] NA AW A He] Sol7lx] Eaie
w3 atae] sk galo] molxa Utk

=

1-3) -

_ TIHoR M FAS Fus Gok
E

wEe 293, A9, gsiAgEe "
- s duo] om Ae = UV 59 9% 2Ed2E 37224
2 ﬂo‘di‘:‘ﬂ ° 0 ny;]v; l,-'%_if:}:]—‘: ZE5H a-MSH®} 22 growth hormone
=T T "o = - © - = -
A EA2 93 2o 7|5y HEHO # @7 TGE-, PGE, 55 £wlshe
ST NT T e TTO g o] @ cytokinefrE melanocyteo]
HRsE EX U?ﬂoﬂ EHS]' 23 E0 & , Rr CyloKinerm— melanocyte
= e e o el g SN FEA AR AE/5L
< 3 A A o VAR=Xe) [} - )
2—'2; #T—I R ° j 24938 AN @438 melanocyte
P m g 37k e 2.Qle o3t
AqEed, 9% o Sogle e melanosomee] X A= T A 8
;r Z -*7;01] 2 ‘—Tﬁﬂ: o /ﬂe A;;g sa; melaning #gsk=tl, 213 melanin
A AT =2 — L

9y ~EH~ZRE HRE o3
NAe gstoz gstA BT
Keratinocyte (ZFE&AAE)0] oja] )

o o re fr

25)

-] u%]%}ﬂ HE= el Hj] == H a-MSHel 9} A=< ¥h2 melanocyte
HE AAHIS go|=d), EI A B A E] . L=
o MAnze SuRL 486 <o 2ZHEH A E melanine dendrite 55

A et E/\““ TL] ’ F3td ©Al keratinocytes ol %3l A A
IR, AAAAA A, G S A% o o dmaeE olAss
- L 1) N . "‘—‘ - = - = =
S 5ol ek FEAE F2 AW T )
=1no i) = g4 = o= " .
=T g J’]Toﬂ }‘37]1__ oZ:_}}—HQ] Z‘} @_g}tﬂ_oﬂjq &1431\—;;{:!2][—%% <§ﬁﬁ:|ﬂcjﬁ'§i
Aagks EeiH, 7ve gg3 27]9 A o . R

s E FY <HREAH>" WA (jHiEE) o
2 A ~ulo] Bk wER9 E 4 ste] Ao AFH olF, GEERE
N o _ . = Ly ) i 7N
| el WAshe dReRA AT wmpesYa a1 we A
ook Zof 9] 2 EHE AOoZT AdHA Ao tale] TAFRow AFIPT
govi, waARs wge F740 220 o Aot o

ol F A7t oJa Fejet Az wet
B CREAD, 4 CGRRRD), |5 (),
BT (AEEED), 2= (), €S
(BEEFAD), dAF (1), 2k 25, o
SRb (AR, T (BRED, A50S

(B RETHD, S9F R S22 vt

¢

2

103



SEEABRATRRL T 0| Watd MY 2 FAALS 0|x|=

A3

A #d8=0] Y. efshA welo
AR B EAES S92,
e o2 fFumel FRES
2 wstom¥ A UERsE
MEE ate] EAgta st
e BARALEOZ Q3 i
OVogAAE B FH

ST

o
o

o
oft
o

it
2
£ o B |

3o}

9)

pird

i
o %
o to
g

e
B ok -
19 o

=

fof
_\"L_ll
1o
o
¢
o &
fu b rr
(R -
12 o o -r
N

ol % i

A

fr oo

= o

‘>4 fr

<5~ H:l

e, S
) ig;

@ "

-

o2

> i & ore

re

S

’

12} d (melanin)®] A4S
E3A9l cytokined] #&
T, FAApEE A,
A, Fg4kA A ALA,

o

Mo o T kI M L=

BN
>
folr g,
2
gt

8
Ak, A AAZAEA] AT T
gFetAl AAyH o o] FAAAME
tyrosinase®] &A4& Aste Hehd o
271 RS AaATE 71-do] 2 B
o] A7sz dgt?

w3 R WA EE Kojic acid,
arbutin, ascorbic acid, hydroquinone %
o] ol AREHI U=H], o5 AFY
QFA A (stability)dll EA7F 7] wWE
=¥ stz el Edo] old HA

]

FfAS o] g3 v BE AFEE
N INE a1 S T = Sl
FOEEEY W, e ),
Eoi", s, g, g 59
ZqSo] wad YAFIA &It Aok
3 Bastglon, FoFRFA A oI
ol 2 i W A,

IR PG I B2, kiR, ko
W B EEEONEEEY S g9
A7} o] FoH T

SEHIBEIT S BRAT - TR - I - 1k
el %ol Qo] IHEZHRE Qe Al
We A8 & EHoz FUHAG.
BV SEElEiT i el HEE B
R R, MRS YR ASA A
=d), 2Ulo JMSGNE o] EHS
FZ gste] ARgata ol

BE BRI SO ST (s i B RS
dEy o = Aoz LB ol A
B, BURS EIa i, Be, W
JIZ, BNIMEE, B S skl IR
2 A3 il fime] iAol o] Folx|
2 Rate] WAEE EHHHES X FIE
do] g5 Y.

SERBT RO 5 o] A kRSl ik
o} Hfes AWEW, SEHE Mksb
WAL GINFARE - TSRS,
= Mkl RSk R - I
el sihgel oM, FHf e Mkt
SEMGT ISR BRIk,
e MEuk7b prE st (PR - B
DffEgets, #5e PEkoy gt i
PEK - R e phksh
Meriata RIMAE - T Abeol
Qlom, JIEEe phkrl MuEEtal i
- M) Aol Aom, g8
WS MEBRZL Sk B Mk -
S, AU PERRTE (M R
SHI MRS - R INRT Y ALEe] Ao
o, IS MEskT} S JEIMmi T -
PREIER S dgEo] Qe HiE fhik
Zb RS Wit - A B
o] ITF?. ojo g Mo} A FAZHAT}
e GEFRREE, WGBSR R, I

=

104



The Journal of Oriental Obstetrics & Gynecology Vol.22 No.1 February 2009

FAFE Qg wmptel] ARt S Ao
Z Alz®Ech

B AFGHE A ZAT 7 (SS)
9] m g 3= 315} A}, mouse melanoma
cell?] BI6F10< ©]&3}o] SS7} melanin
29} tyrosinased] &Aool = Fgk
< 34 eH, 2 ZAE 7S Wel
7] $8te] tyrosinase, TRP-1, TRP-2,
ERK-1 59 Fxa &g vX< 4
& Bkt

Melanin & 9§ ~EH 22 HE IF
= Wojdl= 71A 9] 430 Z melanocyte
14 D, Ty FReHe R

44 9Fe F7) WE melanin ¥4
& Aus) A dFF A=} U
£ ABRAAY

cell& o] &3}ttt a-MSHE UVel 2
R 2EYXE Woy ¥R 4AAE
ZHE 121%™ melanocytedl] EA|s=
LAl At 71%S UeEll= growth
hormone?] Y Fo|t},

B16F10 melanoma cell& a-MSH (10
uM)E A2k A5 AlE s gFde] =
= melanin® #Fo| FoletA SRR
o 28y SS+= 300, 150 pg/mle v%
ol Al melanin®] FS A2l thFETo] W
3 247+ 21%, 14% ZHaAHTHFig. 1.

Melanin 342 melanosome Wol| &
AskE tyrosinase®] &85 F3l o]Fo|7
t}. o] tyrosinaset L-tyrosineS AHslA)A
L-DOPAE W=+ tyrosine hydroxylase®=
28514, DOPAE 4Fs}A]A DOPAquinone
S Tt=& DOPA oxidaseZ 28314

melaning A= £L3 g4 I

AT 2HEZ melanin AL A
g B ajwl =] s = tyrosinased
A4S AAstE o] BeHolt. wet
A1 SS7}F melanin 335 JAe= A &
Q18}al, tyrosinase A0l vX= FTFS
BHrVs7] Y9k mushroom® tyrosinase
2l vAE Y 5783tk Mushroom
tyrosinase®] A& Al tyrosinase A3 H-
9 FE ol et HAFoZH
tyrosinase®] 23}, FLAHRHS -
4 917] &9, WA tyrosinaseE ©]
3 Al A tyrosinase A A AF
o Euj A o] kel QlojA &3
2 BrHo g AT I 4E As)
SS+ 300, 150 pg/m¢ FEoA tyrosinase
g4 dxzad vs) 22 30%, 14%
A st A h(Fig. 2).

MelanocyteW] #&x} walo] =713}
W melanin FAo] F74skA B
w2}A]  tyrosinase WES  JAsA
melanin ¢4& AAT F Jo. & AT
o= SS7} melanin Ao #A3=
frAaxtEd vAe 9dFES Hrtste o
30 =Z tyrosinased] W] vx= JEF
< RT-PCR ¥ real time PCR system
< o]&std Hrtksido A3d A
tyrosinasex a-MSH (10 pM) =&A]
o] Aol Hls F7tslR o™, SS
= S/ fdA FEE 200, 100, 25
pg/mee] FEA tjzTtel Bls)] f9]Ad
UA A8 R HFig. 3).

TRP-12 tyrosinase related protein®-
2 4EA de WA ZA TRP-2¢ <
3] A4 ¥ DHICA (5,6-dihydroxy indole
-2-carboxylic acid)E oxidation A]#
IQCA (indole-2-carboxylic acid)E A
e, IQCAE FZAS Yerig™™?,

= L Nﬁ QL 2
rr
&

O

W fo oo

il

105



SCEAERAT AL 5 0 HWatl Md 3 FEAEEO

webxs TRP-1 43S AAstA v|wa
H$E 7 = ok AF A7

< o-MSH (10 uM) HzgA] && o)
gl Hlsl S7kskien, Ss= 200,
100, 50, 25 pg/me] FZolA F7Hgk
AR HES gizgtel vlE] AGAsHH L
U ool glAth(Fig. 4).

TRP-2= DOPAchrome tautomerase
2 gddA = F42EZ4 DOPAchrome
2 o]&£3le DHICA (56-dihydroxy
indole-2-carboxylic acid)E A3}
DHICA+ TRP-19] ¢l Ak3l= o] IQCA
(indole—2-carboxylic acid)& A 3sl=Hl,
IQCAE ZZ48 Y™ ahahx,
TRP-2 ¢d5 Astd v ass 7]
g & At 4¥ A3 TRP-2& «
-MSH (10 uM) A2A] EFo] g
o vl Fo44 AA FTFeReH, SS
= 200, 100, 50 pg/ml FZONA Z 7}
AR BEE 1’447\‘7“"1] HlE fo]Ad QL
Al A8 A v (Fig. 5).

ERK+=

o

extracellular regulated kinase
2 49A e AxY Jdsddawz
2 {3z BES 2™ AAZ 4
A 9lew, ERKS wdo] ojAI=W
melanin A& AAo] ZF713e ALE
G A U, wekx] ERK-19] @& o]
S7betd A Aol AAlE &+ Stk
A3 A3} ERK-12 a-MSH (10 uM)
A Al wdo] Fatel wlE] A3k
o m, SS+ 200, 100, 50, 25 pg/ml F=
AN g FAA HHS el H
3l freld A ST AT Fig. 6).
o|Ate] A} A ZTAZHA7EZEE (SS)
+ melanin Ao #oJs}= tyrosinase,
TRP-2 2dS Alsta, Aade o

4z 74 22A4E ERK-19] @

S Z7MAA, melanocyte®] melanin

e AAsE Aoz Fudn
V.2 &

SEHIBUFEONE (SS)Y] FEES
0] -3} melanin 2ol vX & JTFS
=439 Y. T3, melanin A #A
Het rosinase-‘ll 47 §AA o
N3k AFE Tt otgo e AHAE
DA

1. SS& BI16F10 melanoma cell®] melanin
el & A A JAEA T

2. SS+= tyrosinase o] &S FoA
| s,

3. SS= BI16F10 melanoma celloll A
tyrosinase @ TRP-2¢] # A=} &3
& 214 A AT, TR
o Wyl FYdo] gl

4. SS& BI6F10 melanoma celloﬂfﬂ
ERK-19] 2#dS F94 UA F7F
Al Z ot

17

ox, o+

ol Ad A& 4
=< melanocyteo] A melanin A
Aoz vl agas vepbdota A7t
"ot wepA 3 A S A
gk A7F SRR FANA
o AgE A B #7118 W
o},

SRy

m°%
12

=

2 B3

=50t 1999

106



The Journal of Oriental Obstetrics & Gynecology Vol.22 No.1 February 2009

10.

11.

12.

13.

Maeda K, Fukuda M. In vitro
effectiveness of several whitening
cosmetic components in human
melanocytes. J. Soc Cosmet Chem.
1991;42:361-368.

Mishima Y, Kondoh H, Hatae S.
Overview for development of future
innovative skin whitening agents.
Fragrance J. 1996;24(13):13-22.
oo 228t wHA AR A,
oyt Ag o'z 200151-9,
24-29, 334, 409-412, 533-535.
AFd. IAFALst Mer AFAR
1994;23-26, 111-113.
73, Furelgsh e

ShAL. 1998;73-74, 302-311.

F4 9]

A2 ik N NASERL A F
FostA T AE T 198511, 295-296.
oo, HEGEWREEEGR. e dA
F3FAE 1992;200.

284 T ooy BIE Hhilie] 2

B Eel A E e ok gbol
B €1 3] 718 %], 2004;17(2):59-71.

TN, A5E. ATESe dZd
A A e} 28713 e AT o
SRRl 783] %], 2008;21(2):59-75.
LA T AAACEGTHEZRE @
gtd AR A=A 8. At

3] 2], 2007;38(4):376-381.
ojF T . I ZRE Wl
A g4 =429 ®e. Aokt
3] 2], 2007;38(4):387-393.
oldlf- LS. ik AdEe Wt
ZALE

N

rL

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

4 5. *mmmﬂzal ek
moﬂ &% A7 o

FeqEel vAE

A]. 2007;22(2):127-135.

vhuld T LEEHB o] PEEiLE EF'
LI e i iE & ) IR
i, i gkghiu 83 A 2003,24<1>
:144-150.

/e, FER AR R TR dost B

B Rl SOEK S it 19835176, 188.
ghdolgelst Az, A
oJstI. A2 A, 2007:454, 488.
Hosoi J et al. Regulation of melanin
synthesis of B16 mouse melanoma
cells by vitamin D3 and retinoic
acid. Cancer Res. 1985;45:1474-1478.
Mason HS, Paterson EW. Melanoproteins
I. Reaction between enzyme-generated
quinones and amino acids. Biochem.
Biophys. Acta. 1965;111:134-146.
T8Y. AR FH2IF A& o}

ket 1999;17-18.

ul Aol =AE AL ¥ 93} 1999
;405-411.
283 3. Hrues N A%

stal S 1999;143.

=3 gyu)el, AL A} 1996
;17-23.
oA 5. AT A 29 M 1

T AF 19945319, 327.

. Tong X et al. Apigenin prevents

UVB-induced
expression. coupled mRNA stabilization
Mol

cyclooxygenase 2

and translational inhibition.
Cell Biol. 2007;27(1):283-296.

107



SEEABRATRRL T 0| Watd MY 2 FAALS 0|x|=

217.

28.

29.

30.

31

32.

33.

34.

30.

36.

37.

38.

Romero GC et al. ]J Clin. Invest.

1997;99(4):635-642.

T, o)Ak FF=m]-&83]A]. 2000

;6(1):239-254.

o, BEEME. AE tiAdEsHAL

1986;1081.

BRE L), SERHE
&= AL 1989;290, 298.

Rz, BEEL O, AUk SB S it

1961;290.

Curto EV et al
mammalian melanocytes tyrosinase

of alkyl

Esters of Gentisic acid with other

) 2et7)

Inhibitors of

in vitro Comparisons

putative inhibitors. Biochemical
Pharmacology. 1992;57:663-672.

Chakraborty AK et al. Effect of
arbutin on melanogenic proteins in
human melanocytes. Pigment Cell

Res. 1998;11(4):206-212.

o34 5. oY BYY F3oo] u
g e A Qe IR

S A B2 R RHELERE. 2004;17(2):59-71.
oA . fivk o] Wehd 44 o
Ash vimET] B AT,
EpSanpng: i R EEE. 2007;20(3):51-62.
03 5. WPge Wekd 44 o
A v ETe] B AT,

s 7R
S p R RHE . 2007;20(3):1-13.

AAs, MEA. BEA FEE9
B16F10 melanoma A %5-2] Wb
Gl mX = P K
a5, 2005;26(3):55-65.

o4y F. ST HHEE

Z2Z2Zo] Wald Ao e o
& ZolMel el s ®]. 200519(3)
:662-670.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

ol.

52.

53.

=

AT vge FE99 9
3 oA 23 A E Y
2005;19(4):938-944.

o] ey Ay oA
}3] 2. 2005;36(1):60-63.
R EARCREE o = =) 8 S
AA AEY . A3 A,
2007;38(4):394-399.

Elg 5. ALY ded G A
A k8 3] A]. 2005;36(1):1-8.
A3 5. AFZEY dgd A4
A Ao Ea. AeFsts] A, 2007
;38(4):382-386.

o8], ik B EEET e v wE v}
of &g A At A%
ekl AALeke] =& 2001,

A7t 2%5%% nW g7 AR
. B3 ekl MAt

ox ol

N "
o

].

ot
Ir

A

b oM oo 1 Mom
_10"

flo md o b T ofy
o
ot 12 ©

o,

= 70

- DR A AR S] v
i 3} %%L. o ghtol ] 1%
v‘?‘—ﬂrf&éﬂ 2. 2002;15(2):104-117.
s
3]

o5 5. 7 ARIR e ] g vl
ek A gigkelo] 1% 3 H- 1} 8}
3] A, 2004;7(2):48-58.

B S5 AT B RS, B b R G e
B A& AL 1998;959-964.
RAE. Sl WG BE T
Bi. 1982;1170.

FHH. BTl iR A
E"‘Eﬂ:lei&»

HE4i, 1998;412-413.
KIRIE, JTEEAHR. A& d R it
1983;296,371.
FR#B S OREEL AME kMt
20005149, 178, 350, 354, 409, 414,
419, 445, 540, 578, 581.
Romero GC et al. J Clin. Invest.

108



The Journal of Oriental Obstetrics & Gynecology Vol.22 No.1 February 2009

o4

50.

96.

o7.

1997;99(4):635-642.

iZ— [, Hearing V]. 7 =V ¥
o AT, Fragnance Journal.
1990;6:24-28.

Lee J, Kim YS, Park D. Rosmarinic
acid induces melanogenesis through
protein kinase A activation signaling.
Biochem Pharmacol. 2007;74(7):960-968.
Huang SC. Carnosol inhibits the
invasion of B16/F10 mouse melanoma
cells by suppressing metalloproteinase—9
through down-regulating nuclear
factor-kappa B and c-Jun. Biochem.
Pharmacol. 2004;69(2):221-232.

Jiménez CC et al. Inhibition of

58.

99.

melanogenesis in response to oxidative
stress. transient downregulation of
melanocyte differentiation markers
and possible involvement  of
microphthalmia transcription factor.
J Cell Sci. 2004;114(Pt 12):2335-2344.
Jackson IJ et al. A second tyrosinase
-related protein, TRP-2, is a melanogenic
enzyme termed DOPAchrome tautomerase.
EMBO J. 1992;11:519.

Jimbow K et al. Increased sensitivity
of melanocytes to oxidative stress
and abnormal expression of tyrosinase
-related protein in viltigo. British J.

Derma. 2001,144:55.

109





