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ABSTRACT

Inhibitory Effect of Persimmon Leaves on Melanin Synthesis and its Action
Mechanism in B16F10 cells

Du-Hyun Jang, Dong-Youl Yoo
Dept. of Gynecology, College of Oriental Medicine, Daejeon University

Purpose: This study was performed to determine the inhibitory effect of

Persimmon Leaves extract (PL) on melanin synthesis in B16F10 melanoma cells
B16F10.

Methods: The inhibitory effects of PL on melanin synthesis were determined
by in vitro assay. To elucidate inhibitory effects of PL on melanin synthesis, we
determined the melanin release and melanin production in B16F10. And to
investigate the action mechanism, we assessed the gene expression of tyrosinase,
TRP-1, TRP-2, PKA, PKCB, ERK-1, ERK-2, AKT-1, MITF in B16F10.

Results:

PL inhibited melanin release, melanin production in B16F10.

PL inhibited tyrosinase activity in vitro and in B16F10.

PL suppressed the expression of tyrosinase, TRP-1, TRP-2 in B16F10.
PL suppressed the expression of PKA, PKC@ in B16F10.

PL increased the expression of ERK-1, ERK-2, AKT-1 in B16F10.

PL suppressed the expression of MITF in B16F10.

Conclusion: From these results, it may be concluded that PL is possesed of
the antimelanogenetic effects.
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Key Words: Persimmon Leaves extract (PL), melanin synthesis, antimelanogenetic
effect, tyrosinase
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3) Al & 717]

(1) Al <F

2 A3 28" AleF F methanol,
CHCls, n-BuOH, Hank's balanced salt
solution, dimethyl sulfoxide (DMSO), CO,,
a-MSH, Dulbecco’s phosphate buffered
saline (D-PBS), NaOH, #A4daid,
mushroom tyrosinase, tyrosinase, L-tyrosine,
phenol, isoamyl alcohol, isopropyl alcohol,
ethanol, DTT, diethyl pyrocarbonate
(DEPC), magnesium chloride (MgClz)
+ Sigma (USA) A|#<, normal saline
& Z9AoF A|FEE&, TRIzol, Superscript
II RT+ Invitrogen (USA) A|&<, fetal
bovine serum (FBS), penicillin-streptomycin,
DMEM (Dulbecco’s Modified Eagle's
Medium), trypsin-EDTAE Gibco/BRL
(USA) A#<&, RNase:x Pharmingen
(Torreyana, USA) A%<, TRP-1, TRP-2,
PKA, PKCB & ELISA kite R&D
system (Minneapolis, USA) A=<, oligo
dT, dATP, dGTP, dTTP, Moloney
murine leukemia virus reverse transcriptase
(M-MLV-RT)= Promega (USA)A|&E<,
deoxyribonucleotide triphosphate (ANTP),
Taqg polymerase= Biotools (Spain) Al
35 DNA marker+= Bioneer (USA) A
#<, DNA ligase= BMS (USA) A#
£, cyamneB*dCTP cyanmeS*dCTPt
Amersham (USA) #|&<-
kit Nucleogen (USA) A=S A3t
Rew, 7e Ake 55 AS AR
skt

2) 71 7]

. PCR purification

B Ao ARRE 7]7]= centrifuge (Hanil
unicon 54R, Korea), rotary vaccum
evaporator (Biichi 461, Swiss), deep freezer
(Sanyo, Japan), freeze dryer (Eyela,
Japan), roller Mixer (Gowon scientific
technology, Korea), 96 well plate, 48
well plate, 6 well plate (Seolin, Korea),
QO 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), homogenizer (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<& A}
&3ttt

2.% W

DAE FF 9 9 24
A9 (Persimmon Leaves) 100 g<
MeOH=Z 2A17F 87 F&3 o ol &
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e CHCl; +83F(PL)<
DMSO9] =21 & 0.22 tm pore sizeE 7}
A AFAE ol&ste] HEistal A
A7MA] B Bt ATh vl gE AlE
ARESE7] A A APsRed BEE
DMEM HiA&2 =43 ot AHE3sHA
}.

3) Al w

A weke] AREE WA= 10% FBS
9} penicillin, streptomycin®] X3%-¥
DMEM HiAE ARE3tRom 19 13
A& wEetHh FBSE FEIE B
AQEs BEZAAEA717] A8 A=A
=2l % heat inactivation (56°C water
batholl A4l 307t 71E)ste] AR&slH o
X E 0.2 gm membrane filter® o
I} 3 ARE-EFA T B16F10 mouse melanoma
cellel 2+ =74 ¥WE 96 well plated=
well & 100 ul, 24 well plateol= well
ﬂ5m;m;mmMmgﬁﬂT%q.ﬂ
z 2 348 wj= trypsin-EDTA 1 m<
7bsted 37CAA 1387F HESAI o2 X
ZtE A EE EYetal wiA 4 s ¥
1A 2] (1,000 rpm, 3%)E sFed Al
S & Aol AMESHAY HaAl A
AaoA WE BHstath AEs 37T,
5% COxE AH&-SH CO, B F7]oll A il &
sttt

4) B16F10 cell proliferation =%

AZZ 2x10" cells/m 2] F=E 6 well
plateol]l ¥ i 647t v Fsle] plateol] HF
Zhgk v, 85t A AAS F
cHE H7sle 1, 2, 3YZF vl Tk
s ¥ 0.05% trypsin-EDTAE A
glgte] AlzE E83 v, D-PBSE

O
Z
Rl

PR —{E N oo

}o] hematocytometer2 B16F10 Al
A5 Atk

5) Melanin 8 2 A= 3

Melanin 2] 2 ¥4 54 Hosei
So WS 18319t Melanin A
A MEZE vhe2dA de SAF9
4 F<2l BI6F10 melanoma cell2 ©]-83}
ot v FE BI6F10 M2 o-MSH (a
-melanocyte stimulating hormone, 10 1
ME AHgg vdS(hxza), oA 300,
150, 75, 37 pg/ml =2 PLS 7}35te] 3
A7F wjFst S(ARAT), AE w koo

#5555 melanin® #FE A A=,
oF 24412F & FE MEZY melaning] A
AL Hu|Fo =z #FTH = 01041;]_

T3 A XW Y melanin BAAEFS =4
3171 9sted B16F10 Ao a-MSHE
A2k o, PLES 7hete] 397 i st
Gt vl M EE PBSE 23] A 1,500
pml. 2 587 AR st a3
o A EJAE
dg * 2502 Fdsta, or] 94
Hste] FAES AT FHES 10%
DMSOZ7F &% 1 M NaOH 300 o
Y 80TolA 1417 &9t A sk
melaning  S3AZ T Aozl AlEY
Sdog 405 molA FFE (optical
density)E 432, melanin g
° a/ﬂuﬂg}u% fzros AlLstd
2 E FEAdo A T8k

6) Mushroom tyrosinase Z/3el ] X

= Y 33

Tyrosinase 439l W X]= 93-S Mason
and Peterson 59 W'Y A1g3514t).
= 0.1 M phosphate buffer (pH 6.8) 150
10, 3 mM L-tyrosine =89 20 w, 7
20 ws AHWHZ 7HEE gs 2500

e dob
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U/m¢ mushroom tyrosinase 10 pE 7}
ste] W& AlZAstth ¥ 37Tl
A 3087} incubation AlF o™  ul 10&
AR 405 molA FEEE SHEA
t}. Tyrosinase &4-2 ofgfol] F A3 4
o7 Feuth

Tyrosinase 4% (%)

= (B-B")/(A-A") x 100

Al ET ¥hgA Y] FR T

A’ HET 9] tyrosinase THA! buffers

ofr

o

<

B: Aol H7tE whgA o 3%

B: B ¥&d F tyrosinase U4l
bufferg 7}gt WA o] FF %=

7) B16F10 cell®] tyrosinase =

B16F10 A3 tyrosinase &
Martinez-Esparza S¢] #3498 2143}
Aot v %E B16F10 A3 a-MSH 10
ME A2s oz, oAl 300,
150, 75, 37 pg/ml =2 PLS 7}35te] 3
17w gStAth A @), sdE A=
trypsin-EDTA A2 sle] M EXE E
3 o, 11,000 rpmel Al 3037 ¥
1228k, 100 me A 838 buffer
(10 mM sodium phosphate containing
1% Triton X-100 and 0.1 mM PMSF)
A7 ths, €5 dolA 3080 &
HA MEE 83
st Aozl MELHES  ARESlY
tyrosinase 845 =43t

8) A L

(1) & RNA £

vl Fslal 2= BIGF10 AlEel] 1 me
TRIzol reagentE A #3dle] & RNAZE
w25kt 28 RNAC 100 #0 phenol
7} 100 w0 chloroformy/isoamyl alcohol (24:1)

S ¥n g e F A4 Felshe $ye
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SR

29 WHESFO 2 AF S skt
0.5 m¢ isopropyl alcoholS ©]-&3}
RNAE HAAZ & 70% ethanolZ A
Hotal Ad HdEA|ZHY RNase free
water] 4 RNAE =<2 ¥ RNase-free
DNaseE FH7Fsti -70TColA A3t
}.

(2) ¢cDNA Az

2 2 APTAA 27 EEsh
total RNA (13 pg RNA 1)l oligo
dT 1 & B2 §F ZA=HA =33t
thg, 70°Coll A 587t incubationd} S th.
Primer”} annealing 3t=% A-&oA oF
10E-7F ¥HX)3F t}2-, cyscript buffer, 0.1 M
DTT, dUTP nucleotide, dUTP Cydye
-labelled nucleotide, cyscript reverse
transcriptaseS H71eF F, FA=HA
EF3I3ATE 0%, 42°CellA] 9087} incubation
g &, deEo WAsAT. o 7)o 25
M NaOHS 7Fgh ¥ 37°ColA 15683t
incubationd}$1 2™, 2 M Hepes bufferZ
st FshA ZH o

(3) Reverse Transcription—Polymerase

Chain Reaction (RT-PCR)

Oligo dT 12-18 pul, reaction buffer (50
mM Tris—HCl, 75 mM KCl, 3 mM
MgCl,, 10 mM DTT, pH 83), 1 mM
dNTPS} 200 unit M-MLV-RTE £
gk RNAo| Hgste AHAE TR
24 cDNAE @48t PCRL total
volume 15 w0l 108<] PCR buffer, 0.2
mM dNTPs, 2 pmole?] sense ¥ antisense
primerg H-< Ao cDNA9F 1.25
unit®] Taq polymeraseS % o] PCRE
A1 383k} Tyrosinase®] sense primer
+ GGC CAG CTT TCA GGC AGA
GGTol o™, antisense primer= TGG
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TGC TTC ATG GGC AAA ATCE A}
4399t TRP-19] sense primer= GCT
GCA GGA GCC TTC TTT CTC,
antisense primer= AAG ACG CTG
CAC TGC TGG TCTE Apgstson,
TRP-22] sense primer= GGC CAG
CTT TCA GGC AGA GGT, antisense
primere= CGG TTG TGA CCA ATG
GGT GCCE AF&3stAth. PKAY sense
primer= TCC CGT TCC TGG TCA
AAC TT, antisense primer= TATA
GGC TGG TCA GCG AAG AA & A}
St o, PKCBRE sense primer=
AGA ACC ACA AAT TCA CCG CC,
antisense primer= TGA GAA CCT
CTC TGT CGA TG, ERK-19] sense
primer= ATC AGA TCC TGA GAG
GGC TA, antisense primer= CAG
AGC TTT GGA GTC AGC ATE A&
ST =3k MITFY sense primere
TAG ACA TGC CAG CCA AGT CC,
antisense primer= CGC TGT GAG
CTC CCT TTT TA°]%lt}. ControlZ2+
GAPDHE A}8£3t912 ™, sense primer
+ CAGC CTC GTC CCG TAG ACA
AA°)Y e antisense primer= CAC
GAC ATA CTC AGC ACC GGCold
o} PCR Z7AL 94T 4%, 30 cycles?
(94°C 30%, 59T 30z, 72T 45%), 72T
10821t SFE PCR AHES 2%
agarose geloll 719 % (Perkin Elmer,
USA)sHH. d719s 23 Y2 band
= density #4 ZE#< Gel-Pro
analyzer 3.1 ©]-&3to T}

(4) Real time RT-PCR

HA Al@#e] AH7FS RNA 5 ug,
random hexamer (50 pmol/3 xf), 10 mM

dNTP 1 @& %3l DEPC A&¥ SR/
7}ste] 10 ple] RNA/primer mixture
HEAT A8 samples 65°Coll A
Zt incubation A7l ¥ 1 o] &
Eof ¥x39 . Reaction mixtureZ 10
2] RT buffer 2 ul, 25 mM MgCls 4 xl,
01 M DTT 2 w0, RNase 1 w< 4

FHl 8t o). Tyrosinase?] sense primer
+ GGC CAG CTT TCA GGC AGA
GGTE AFE3F¥ o™, antisense primer
+ TGG TGC TTC ATG GGC AAA
ATCE A3t TRP-19] sense
primer= GCT GCA GGA GCC TTC
TTT CTC, antisense primer= AAG
ACG CTG CAC TGC TGG TCTE At
|39 e, TRP-29 sense primere
GGC CAG CTT TCA GGC AGA
GGT, antisense primer= CGG TTG
TGA CCA ATG GGT GCCE Al&3}
At} PKAY sense primer= TCC CGT
TCC TGG TCA AAC TT, antisense
primer= TATA GGC TGG TCA GCG
AAG AAE AH&stRler, PKCBRe
sense primer= AGA ACC ACA AAT
TCA CCG CC, antisense primere
TGA GAA CCT CTC TGT CGA TG
= A3t ERK-19 sense primer
+ ATC AGA TCC TGA GAG GGC
TA, antisense primer&= CAG AGC
TTT GGA GTC AGC ATE AH&-3t9
o} AKT-19] sense primer= CCG CTA
CTA TGC CAT GAA GA, antisense
primer= AGC CCG AAG TCC GTT
ATC TTE AFE3IoH, MITFY
sense primer= TAG ACA TGC CAG
CCA AGT CC, antisense primere
CGC TGT GAG CTC CCT TTT TA

[Sﬁ T
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g A8t Control2= GAPDHE
AFE3I 21 sense primers CAGC CTC
GTC CCG TAG ACA AA, antisense
primer= CAC GAC ATA CTC AGC
ACC GGCE AHE-3lS T, Reaction mixture
= RNA/primer mixtured] 7}ste] 4411
Aol 287F WSk ¥ Superscript 11
RT 1 (50 units)E 7Fetar 25°Cell 10
7t incubation AlZTh THA] 42°Cel A
07t incubation A7l ©FS, 70°Cel A
5%7F 71435l inactivate Al713l €S
Eo|A 23tl RNase 1 WE 7}8ta o
] 37°Coll 4] 2083t incubation A% t©h
o=, ABEAIZEA] 20°Ce) Bt 7
Z} 9] optical tube°ll 2812l SYBR green
mix 125 pul, cDNA 0.2 pl, 5 pmol/ul
primer pair mix 1 g0, 11.3 ul H.OE ¥
a1, 50°C 2% 1 cycle, 95°C 10& 1 cycle,
(95°C 15%, 60°C 30%, 72°C 30%) 40
cycles, 72°C 10E 1 cycle2 ZZA]Zt}.
PCRE vzl % tubeE AW tg, W3
A 5 E AFESFA] 3% agarose gelol A
PCR specificitys =43 th SDS 7000
software® A}&3}9] real time PCR 2

B} 2asA.

oy
£

w 2

—_

>

3. FAH £4

7} Atol] gk ol ASS Student's
t-testg o83ttt p<0.05 Q1 ABF F
ojgol ltkal A sk

1. Al9°] melanocyte? melanin 2
o HX& ITF
B16F10 melanoma cell& a-MSH(10

uM)E At F9 AE wF ol
T+ melanin®] #Fo| AR A Z7}
o} 28y PLS 300, 150 ug/mle] &
A FE5HE melanin®] %S t)F ol H]
8 A 3A (p<0.01) A A HFig. 1).

ok
o

0.20 A

0.15 A

0.10 T T T T

T
C PL300 PL150 PL75 PL37

Fig. 1. Inhibitory effects of PL on
melanin released from B16F10. Melanin
were determined in the culture medium
after 72hrs incubation.

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

PL300: a-MSH (10 pM) + 300 uxg/m¢ of PL
PL150: a-MSH (10 pM) + 150 pxg/m¢ of PL
PL75: a-MSH (10 uM) + 75 pg/m¢ of PL
PL37: a-MSH (10 uM) + 37 pug/m¢ of PL
#x. p<0.01 vs C

I do
2 0

]_

Ly
a

[¢]

Melanin Contents(O.D. 405 nm)
o
&

2. A1 g o] melanocyte®] melanin A A
o A& I

MEYW X0 ZRE melaning HHF
st A3 PLLS 300, 150 pg/mle] =9l
Al melanin A& 2o vl dA
3] (p<0.01) A& A e (Fig. 2).

3. Al¥9°] mushroom tyrosinase &4
o vXe 9%

PL2 300, 150, 75 ug/me] FI=ollA]
mushroom tyrosinase &g thzto] H]
g AA3](p<0.01) A st HFig. 3).

49



AlFhizE) ol WM 4 ARt 27 |™ol| 2hek A7

o

140
120 A

100 A

o
80 1 kel

60

40

20 T T T T T
Cc PL300 PL150 PL75 PL37

Fig. 2. Inhibitory effects of PL on
melanin synthesis in B16F10. Melanin
were determined in the cell after 72hrs
incubation.

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

PL300: a-MSH (10 pM) + 300 uxg/m¢ of PL
PL150: a-MSH (10 pM) + 150 pxg/m¢ of PL
PL75: a-MSH (10 uM) + 75 pg/m¢ of PL
PL37: a-MSH (10 uM) + 37 ug/m¢ of PL
% p<0.01 vs C

Melanin Contents(%)

140

= N
@ @ 1) I
3 3 5} S

Mushroom Tyrosinase Activity(%)

IS
S

20

T T
C PL300 PL150 PL75 PL37

Fig. 3. Inhibitory effects of PL on
mushroom tyrosinase activity in vitro.
Control(C): a-MSH (10 pM)

PL300: 300 pg/ml of PL

PL150: 150 pg/m¢ of PL

PL75: 75 pg/ml of PL

PL37: 37 pg/mé of PL

% p<0.01 vs C

4. Al g ] melanocyte?] tyrosinase &
el v 9

PLS 300, 150 pug/mle
melanocyte®] tyrosinase A4S hERT
of Hla] #A3(p<0.01) JASFILH,
75 pg/mee] FEOA thxRtol| Wl

=0l A

93} Al (p<0.05) A s ATHFig. 4).

Tyrosinase Activity(%)
8
|

40 4

20

T T T
C PL300 PL150 PL75 PL37

Fig. 4. Inhibitory effects of PL on
tyrosinase activity in B16F10 cells.
Control(C): a-MSH (10 pM)

PL300: a-MSH (10 pM) + 300 uxg/m¢ of PL
PL150: a-MSH (10 upM) + 150 uxg/m¢ of PL
PL75: a-MSH (10 uM) + 75 pg/m¢ of PL
PL37: a-MSH (10 uM) + 37 pg/m¢ of PL
k. p<0.01 vs C, *: p<0.05 vs C

5. AlQ°] tyrosinase 239 w &
I

tyrosinasex= a-MSH(10 uM) =] &]A]
o] Aol Hls A3 F7HEA
om, PL 200, 100, 50, 25 pg/mle] &
TolA S7HEE A BES viEaol
Hs] #A3](p<0.01) A&t Ak Fig. 5).

6. Algo] TRP-1 T & vX= I

TRP-12 o-MSH(10 pM) A g]A] &
ol Fwtel wls| dA3] FrIsIA L
™, PLS 200, 100, 50 pg/ml &%=l
Z7het FrdA 2Eds gzt vl 4
A3 (p<0.01) A3} A e} (Fig. 6).
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OHHWWHH

PL200 PL100 PL50 PL25

Relative mRNA Level of Tyrosinase
-

Fig. 5. Effects of PL on the expression
of tyrosinase(TRS) in B16F10 cells.
Normal(N): Vehicle

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

PL200: a-MSH (10 uM) + 200 pg/ml of PL
PL100: a-MSH (10 uM) + 100 pg/mé of PL
PL50: a-MSH (10 uM) + 50 pg/m¢ of PL
PL25: a-MSH (10 uM) + 25 pg/m¢ of PL
# p<0.01 vs C, *x p<0.01 vs C

2

Relative mRNA Level of TRP-1
-

Ll

PL200 PL100 PL50 PL25

Fig. 6. Effects of PL on the expression
of TRP-1 in B16F10 cells.

Normal(N): Vehicle

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

PL200: a-MSH (10 uM) + 200 pg/mé of PL
PL100: a-MSH (10 uM) + 100 pg/mé of PL
PL50: a-MSH (10 uM) + 50 pg/m¢ of PL
PL25: a-MSH (10 uM) + 25 ug/m of PL
##. p<0.01 vs C, == p<0.01 vs C

7. A1g°] TRP-2 &3l w X+ 9

TRP-2& o-MSH(10 pM) 2] g
o] Aol wis] A3 FIFSFHRL
™, PLS 200, 100, 50 pg/ml &%=l A
S7heE A HES gz e &
23] (p<0.01) A A cHFig. 7).

‘1

Relative mRNA Level of TRP-2
-

Omﬂﬁﬂﬂ

PL200 PL100 PL50 PL25

Fig. 7. Effects of PL on the expression
of TRP-2 in B16F10 cells.

Normal(N): Vehicle

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

PL200: a-MSH (10 uM) + 200 pg/mé of PL
PL100: a-MSH (10 uM) + 100 pg/mé of PL
PL50: a-MSH (10 pM) + 50 pg/mé of PL
PL25: a-MSH (10 uM) + 25 pg/ml of PL
##. p<0.01 vs C, **x: p<0.01 vs C

8. Ald o] PKA &do vx= I

PKAE o-MSH(10 uM) & 23
o] A gtel wlsl] @A F7IFH o,
PL& 200, 100 pug/ml FXolA Z713
A FHS iz vlE] dA43)
(p<0.01) A8t H(Fig. 8).

9. A]go] PKCB 2dd v+ IF

PKCBE o-MSH(0 pM) A gA]
o) Aol vl @3] FIFSHARL
™, PLS 200, 100, 50 pg/ml 55%olA
Z7het A BES dizTed vE] &
28] (p<0.01) A et cHFig. 9).
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Fig. 8. Effects of PL on the expression
of PKA in B16F10 cells.

Normal(N): Vehicle

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

PL200: a-MSH (10 uM) + 200 xg/m¢ of PL
PL100: a-MSH (10 upM) + 100 pxg/m¢ of PL
PL50: a-MSH (10 uM) + 50 pg/m¢ of PL
PL25: a-MSH (10 uM) + 25 pg/ml of PL
# p<0.01 vs C, *=*: p<0.01 vs C
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Fig. 9. Effects of PL on the expression
of PKCB in B16F10 cells.

Normal(N): Vehicle

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

PL200: a-MSH (10 pM) + 200 pug/ml of PL
PL100: a-MSH (10 pM) + 100 pxg/ml of PL
PL50: a-MSH (10 uM) + 50 pg/m¢ of PL
PL25: a-MSH (10 pM) + 25 pg/ml of PL
##. p<0.01 vs C, *x*x: p<0.01 vs C

10. A1 o] ERK-1 2384 v & 93
ERK-1& o-MSH(10 uM) =&]A] &

o] /el Hls] #A T FHASIIL
o, PL-& 200, 100, 50, 25 pug/ml &%l
A ARG A TE S gzl Bls|
23] (p<0.01) Z7HA ZH tHFig. 10).

r (
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Relative mRNA Level of ERK-1

Fig. 10. Effects of PL on the expression
of ERK-1 in B16F10 cells.

Normal(N): Vehicle

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

PL200: a-MSH (10 pM) + 200 pg/mé of PL
PL100: a-MSH (10 pM) + 100 xg/mél of PL
PL50: a-MSH (10 uM) + 50 pg/m¢ of PL
PL25: a-MSH (10 uM) + 25 pg/m¢ of PL
# p<0.01 vs C, *x: p<0.01 vs C

11. Alge] AKT-1 2@ vx& 9F
AKT-1-& a-MSH10 pM) A& A] &
dol Aol wia] @3] FFAFHS
™ PLE 200, 100, 50, 25 ug/ml =0l
E5F o-MSHel 93 74 Fxzt
HES diEzael vlE @A 3] (p<0.01)
7M1 #H B (Fig. 11).

_>L

12. Algo] MITF &30 vX= 9

MITFE a-MSHI0 puM) 2] g
Aol Aol wla) dAA3] FrFetR S
¥, PL& 200, 100 pg/mé F=°1A a
-MSHel 93] S7te FHA ¢3S o
Z7 HlE] AA 3T (p<0.01) FAAIATH
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(Fig. 12).
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Fig. 11. Effects of PL on the expression
of AKT-1 in B16F10 cells.

Normal(N): Vehicle

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

PL200: a-MSH (10 uM) + 200 ug/ml of PL
PL100: a-MSH (10 pM) + 100 wg/ml of PL
PL50: a-MSH (10 uM) + 50 ug/m¢ of PL
PL25: a-MSH (10 uM) + 25 pg/m¢ of PL
##. p<0.01 vs C, **x: p<0.01 vs C

ﬁﬁﬂ

N PL200 PL100 PLSD PL25

Relative mRNA Level of MITF
-

Fig. 12. Effects of PL on the expression
of MITF in B16F10 cells.

Normal(N): Vehicle

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

PL200: a-MSH (10 pM) + 200 xg/mé of PL
PL100: a-MSH (10 pM) + 100 pg/mé of PL
PL50: a-MSH (10 uM) + 50 pg/m¢ of PL
PL25: a-MSH (10 uM) + 25 pg/m¢ of PL
# p<0.01 vs C, *x p<0.01 vs C

V. 1 &

A2 Asdoz A% WRel £xol
%ﬂﬂOiw”>ﬂ$maw We B
@ e A A9

A st A, 71131, RE RS

570] ol It
=< CHET RS 3R

| AR (i) o]e}

o A A7 HA2H, o|F ArtEel
o) Fu), Mz 2 LA Ao wpe} 7t

hE(rdErEe), 2 (EED),
‘&7&?(%% ), ASHHEEED, Y
(EFED), SFAH(EHBE), JARFMENEET),
R B To® gFstA @ o

off

%

SEE, F0e g <rER) A
I A ol HET A A
A71e AW WREE A FaE
SHAIRE A 7l R gl dde #d
Anta F=sale

HE et wele gaitel w2
AU FgatA] AR Jal 7)o
A7 2 713 Araders 58
= &3] dehdeE, ojAe® Hop
el WEnl oda AEAE 5 9
o B JAERE A A v
FA%, vy e A9, < 3stEd
o AF ol AE Ha Ak ol¥A o
g fRle] & 5 AAN Gt o
T ARE s A T2 AL o
k5 =] 93 dFAToln. kA
9% AdAE =x&aL, BT Fd ot
E8& Fot, HEn A8 o) oF
g o} N @3ka, vEY CE 543




AlFhzE)ol Wl M oAx|et 2E7 (™ol et o

?_

7= g
A% w3 g FE2 P49 Fod
dle g Fgsta 9}% UV?” T 9

(a—melanocyte stlmulatmg hormone) ¢}
2-& growth hormone® 34 TGFB, PGE,
2 EHlsk=H, ol#d cytokinefi=
melanocyted] &3l &Aoo A3t
of ME7)5S D45 AN F43)
H melanocyte= melanosome©l| A 3=
Fo &2 EZ2 melaning FAS=
], ©]2]3 melanine 2 ZEG2=E
FH 9RE Wolste 7He] dso=w
28314 A, Keratinocyte(ZH 823 A
F)el o3 EulE o-MSHe 93] A=<
HIO

e W

melanocyteZFH A ¥ melanin
dendrite 5& &3t WA keratinocyte

5ol A 2Bz o3 AEA
H=2 AAsts LS YA Fg”
HZ v tig A= 5
Byl ks 9 AR =3RS
Ziete EHAR NderE IPH
A=, AYA Ak AT, Aehd A
¥of| wWz}d(melanin)e] TS ”3%‘3
= AZHL =] cytokine®] 2
Aste AT, FAALE A, tyrosinase
28 A, A AARA, AES
AAZR LA AT 5 TFeA P 5
o] ZAE tyrosinase? A

12 %9
2,
o
-

7] e HAa

5o > o K
<N
fr

oko
@

(s i i) o] vy
Baston, o 5

rlo

it F280], & Ve fkel, %
Aatgert Wehd QA ERE 7}

A3 gloka B,
NE GAAE o8 FIUP AR
S ol

alkaloid, glycoside % ’A‘.%/‘* hormone

amino acid, vitamin BI,

ol o FHirEol A7l wEed, 5
of AZALE iﬂs}y_ IR
F7HA171™ 5 ! zrgo

yebdthy A ZhE
Al G (B EE) & 71:]"/]"!‘31]'94 g A
5 - (Diospyros kaki THUNB.)¢]
Ao= P& Esla ke wskH R,
11} &5l Ao mguk, whifn, fEH
i, J§SR%, Sl 52 8= o
o Fe&HT Y. Al 2T
L FARZA TWYE, 719 ¢,
53 g &9 Vitamin C 7} ©% g
0% Alt} FAARE FE Alde F

K
o
2,
OXL
kr
=2
bop
_E
_\|[_,
rUIO ;g
oy |0
e
2
F”i: = o2 12 Ho m}ﬂ
-~ 1 2 o Mo

0
Lo

N
N
il
£ 4
o orr & ¥
=2
do = 4 P
pooE 2

°
o
2
Ml
B>
b
~
I

o
0,
S
[
[o
o
ok o B o o o

U
ot ol >{
- -

Loy e K
» x
ol:o o
K-
ry
2
P,l',

SR IO
>
E{
Ty

AL, Y &Eeo] o, Fiks A
ol FE AlFY mHaRrt 7
o] A3l sttt

2 AFdMe A9y raRs &
Q13F322}, mouse melanoma cellQ! B16F10




The Journal of Oriental Obstetrics & Gynecology Vol.22 No.2 May 2009

< o]&3dtd AlYe] melanin A3
tyrosinase®] &4l vlA= FFS 54
stRom, 1 2L 7S Bhelr] 9t
o tyrosinase, TRP-1, TRP-2, PKA,
PKCB, ERK-1, AKT-1, MITF 59 &
Az e v xe FFS Hrbsk Ao

Melanin 2 €| Z~E# 222 HE 3F
£ Wojsl= 71H 9] 43S 2 melanocyte
A FAEDG”. Ty FRue 2
A JaFs F7] Wl melanin &
= Adatr] g gFd A=E7E

= Alg F==(°]s PL
2} 3 ©]83Y melanin JAE A=
AT} Melanin M EZZE vpg-2=0 A
de SAFe] dF<2 BI6FI0 melanoma
cell& ©]-&3stith

2% A3 B16F10 melanoma cell& a
-MSH10 uM)E A& gk -5 Al
H3] Al v Ao {Z %= melanin®]
ZFol AASHA F7tstAdh. 12y PLE
300, 150 pg/mbe] TEAAN HFEHE
melanin®] FS A A (p<0.01) A
A H(Fig. 1).

T ATy fHo ZHE melaning
A& A3, PLL 300, 150 pug/mie] &
=4 melanin S A 3] (p<0.01)
o} Al 8k A THFig. 2).

Melanin ¥4 melanosome ol &
AdkE tyrosinase®] &8-S F3l o]Fo|7
t}. o] tyrosinaset L-tyrosineS 2Fs}A]A
L-DOPAE W=+ tyrosine hydroxylase®=
2851, DOPAE 4Fs}A]A DOPAquinone
S "=+ DOPA oxidase® 2H-83}o]
melanine A3 TS S4F 4H
A Atk 222 E melanin AL A
3t g3 mwA] 7fdo & tyrosinased
2L AAsk= Aol B4Ho|th whekA
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32 oXx

ANy

PL¢] melanin &85 AAIstE 2 &
3Fal, tyrosinase &AJol vX= FTFS
7}st7] $18Fe] mushroom®] tyrosinase
del] MRl s 5438 TE Mushroom
tyrosinase®] A& A+ tyrosinase A5
91 FE ol FEHste] HAFoZH
tyrosinase®] 23}, FLAARHS =HT
T A7) W&o, HA tyrosinaseE ©]§
S Al #Y tyrosinase S AAHAH L
o Eujul A o] ko] QoA &5
2 Brpges ARYHI Y. AY
Ay PL& 300, 150, 75 pg/mle] &
A mushroom tyrosinase &4-S =7l
B8] @A 3] (p<0.01) A FHATHEFig. 3).
Melanocyte®l] 41 2] melanin®] &433}=
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TGFBSF 2H% cytokineo] 93] -t}
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¥t A FaF otk 43 23 PL
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9] tyrosinase 84S Wxwol HlE] &
A38)(p<0.01) AR M, 75 pg/mee] =
oA fref Al (p<0.06) AIHATHFig. 4).
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wEkA tyrosinase TS HAISHH melanin
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PLo] melanin A/dol #st=

mes o 9

Ho

ol A melanocyte

2
Soll vA= TS Hriste o=
tyrosinase®] W&o v x= GaFS RT-
[e)

PCR ¥ real time PCR system= ©]£&
st Hrislao. A3 A3 tyrosinase
T a-MSHA0 pM) Al @& g4
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200, 100, 50, 25 pg/me] FZ=AA F7}
3§ A BES 2ol vl AA I
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(p<0.01) A HH(Fig. 5).

TRP-12 tyrosinase related protein.®-
2 A Qe Az TRP-29] 9
3 A4 ¥ DHICA(5,6-dihydroxy indole-2-
carboxylic acid)Z oxidation A7 IQCA
(indole—2-carboxylic acid)E& A sl=Hl,
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A+ v 249 A3 TRP-12 «
~MSH(10 uM) A A] wdo] AAlaol
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A (Fig. 6).
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