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|ABSTRACT]|

Inhibitory Effect of Polygonum Multiflorum on Melanin Synthesis and Its
Action Mechanism in B16F10

Jong—Sek Song, Dong-Youl Yoo
Dept. of Oriental Medicine Graduate School, Daejeon University

Purpose: This study was performed to determine the inhibitory effect of
Polygonum multiflorum(PM) on melanin synthesis in B16F10.

Methods: The Inhibitory effects of Polygonum multiflorum(PM) on melanin
synthesis were determined by in-vitro assay. To elucidate inhibitory effects of
Polygonum multiflorum 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, MMP-2, PKA, PKC,
ERK-1 ERK-2, AKT-1, MITF in B16F10.

Results:

PM inhibited melanin-release, melanin production in B16F10.

PM inhibited tyrosinase activity in vitro and in B16F10.

PM suppressed the expression of tyrosinase, TRP-1 in B16F10.

PM suppressed the expression of PKA in B16F10.

PM suppressed the expression of ERK-1, ERK-2, AKT-1 in B16F10.
PM suppressed the expression of MITF in B16F10.

Conclusion: From these results, it may be concluded that PM possesses the
antimelanogenetic effects.
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B Agd Al&" A]eF F methanol,
CHCls;, n-BuOH, Hank’'s balanced salt
solution, dimethyl sulfoxide (DMSO),
COs, 0-MSH, Dulbecco’s phosphate
buffered saline (D-PBS), NaOH, 34
B2}, mushroom tyrosinase, tyrosinase,
L-tyrosine, phenol, isoamyl alcohol,
1sopropyl alcohol, ethanol, DTT, diethyl
pyrocarbonate  (DEPC),
chloride (MgClo)= Sigma (Sigma, USA)
A| %2 normal saline ZFA|F A=
<, TRIzol,
Invitrogen (Invitrogen, USA) A|&<, fetal

magnesium

Superscript II RT+=

bovine serum (FBS), penicillin-streptomycin,
DMEM (Dulbecco’s Modified Eagle’s
Medium), trypsin-EDTAE Gibco/BRL
(Gibco/BRL, USA) #|#&, RNasew
Pharmingen (Torreyana, USA) A| &<,
TRP-1, TRP-2, PKA, PKCfE 5 ELISA
kit R&D system (Minneapolis, USA)
A#ZS, dATP, dGTP, dGTP, dTTP,
Moloney murine leukemia virus reverse
transcriptase (M-MLV-RT)= Promega
(Promega, USA)A|¥-2, deoxyribonucleotide
triphosphate (dANTP), Taq polymerase
£ Biotools (Biotools, Spain) #|&<,
DNA marker+= Bioneer (Bioneer, USA)
AZS, DNA ligases BMS (BMS,
USA) AE<, cyanine3-dCTP, cyanineb
-dCTP< Amersham (Amersham, USA)
A #=-S-, PCR purification kit Nucleogen
(Nucleogen, USA) A|E& AL&3t3 o,
71e Aok B Al%kE AREsEA T

2) 71 7]

B Ao Alg® 7)7]E 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), 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), 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) 55 AHE3taAth

2. % ¥

DASE F52 9 £8 x4

Hat42 100 g& MeOHZE 2417 8
F OFES U ol Y FF3Y
MeOH F&E& 73 g= 943t MeOH
FEES SHFA 93 v CHCls
2 FZ, 293t % w53 oS 9
TAE AA CHCl: £8%F 18 g= 4
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298 Ade CHCl; £85< DMSO
(dimethyl sulfoxide)oll =¢1 3 0.22 ym
pore sizeE 7HA= AHAE o] &3t H
3k ARS A7EA] WA B#etqith by
FE A E AREE] H A A EE
9T E DMEM (Dulbecco’s
Eagle’s medium, Gibco/BRL Co., USA)
A2 =A% o5 ARSHATH

3) Al w

A ol AREE mi A=

modified

10% FBS
(fetal bovine serum, Gibco/BRL Co.,
USA)2} penicillin, streptomycin®] ¥3F
H DMEM HAE AMEslgoen 19 1
3 WA= ﬂi‘ro}%{ﬂr FBS= zt&Este
HARES EZAsIA717] S8 A2l
A =<2 ¥ heat inactivation (56T
water bathol|A] 303t 7}E)ste] A&
gt oH, vl X = 0.2 ym membrane filter
2 o3 F A3 Y. BI6F10 mouse
melanoma cello] Z+ Z7A ¥HW=Z 96well
platedll= well & 100 xl, 24well plateoﬂ
= well ¥ 500 0ZE medium= F
o}, /\ﬂJE 34 = trypsm*EDTA
( Gibco/BRL Co., USA) 1 S 7}3F]
37CAA 187 vreA)Zlo 2= H Hg
Ax2E Fdsta wA 4 ms Fgar 94
+2(1,000 rpm, 3H)E ke AHS *
Aol ARgstAY BaA] AA| AL A
¥E B#stAn. AMEE 37C, 5% CO,
E A& COp vl g 71l A vl sttt
4) B16F10 cell proliferation =%
AEZE 2x10" cells/m ] FEZ 6 well
plateo] €11 6A17F v kst] plated] F

)

o}

oo

, T2
=z +sh
g8 5 005/ trypsm EDTAE A
gt AEXE EeF o, D-PBS
(Dulbecco’s phosphate buffered saline,
Sigma Co., USA)Z 3]433}] hematocytometer
(Fuchs-Rosenthal, Germany)Z B16F10
AxzFE ASstA

5) Melanin 8 2 A= 3

Melanin 2] % 4% 54 Hosel
So] wPe A} 2319tk Melanin A
A AZRE oferox] AL Bz
& Z<21 BI6F10 melanoma cell2 ©]-83}
Sk Bk B16F10 Al Zo] a-MSH (a
-melanocyte stimulating hormone, 10 p
ME A ds(tHza), ©Al 300,
150, 75, 37 pg/ml %9 PMS 713}
39z M F(AEPT), Ax gy
o &5+ melanin® F& FAAE
g, ¢F 24A17F & H¥ M EZY melanin®]
s dAnAesE #F2E & AT
T3 A XW Y melanin BAAFS =A
71 $13te] BI16F10 MlEe| a-MSHE
A2 g v PMS 7hetod 393t v st
Ak HiFAEE PBSE 23 A3l 1,500

rpmeg 58It diEe st FEeg
Z A% 5

Syl
Mg ol
jai
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O

10% DMSOZF #2 1 N NaOH 300
peoll Far 80TeoA 1A7F &2t At
o] melaning &3 A1 Fth 405 ol A &
#= (optical density)ES =A3IRoH,
melanin g &2 &A@ 2d(Sigma Co.,
USA)S tHETOZ AHEete] AdE #
T Aol A T8k

6) Mushroom tyrosinase Z7/3el w] X
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Tyrosinase &Add n©x= A3
Mason and Peterson 5¢ #g*<
239tk =, 0.1 M phosphate buffer
(pll 6.8) 150 ¢, 3 mM L-tyrosine &
N 20 pb, HH 20 p= AHHZ TR
o< 2500 U/m mushroom tyrosinase
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7) B16F10 cell®] tyrosinase ZAE =

B16F10 Al*¢] tyrosinase AL
Martinez-Esparza 52| ¥¥%e 2143}
gt wMgE AXEE trypsin-EDTAE
Aelete] F&g o 11,000 rpmol A
3027 YRR S 100 mb AE &3
4 buffer (10 mM sodium phosphate
containing 1% Triton X-100 and 0.1
mM PMSF)E #7118 v 45 7ol
Al 303 E5WA AEE SA A
Al dAEEE . doj AE§AS
/\}%‘8}@] tyrosinase 84S =433t

8) 4X} ol gk g

(1) & RNA &g

Hﬂ%koh A= BI6F10 Aol 1 me
TRIzol reagent (Invitrogen, USA)E =
g5l F RNAE #3tdd. st

o ox

2

RNA®] 100 0 phenol® 100 x0 chloroform/
isoamyl alcohol (24:1)& ¥ I &
3 A4 BEste AAHES 2H wEEGo
22X Asds EYsAT. 05 ml
isopropyl alcohol ©]&3le] RNAE %
AAZ F 70% ethanolZ A& atar A4
A Z A Z . RNase free watero] A RNA
£ =9 ¥ RNase-free DNaseE % 7}s}
I -70Ce A AFst S
(2) cDNA Az
gz 9 AFFoA A7 g
total RNA 21(13 pg RNA g)9l oligo
dT (Promega, USA) 1 S ¥4 & %
AEHA TR o, 70°ColAM 583
incubationd}$3t}. Primer”} annealing 3}
5 A2 A oF 1027 HAg og
cyscript buffer, 0.1 M DTT, dUTP
nucleotide, dUTP Cydye-labelled nucleotide,
cyscript reverse transcriptaseE 3 7}gk
j%’ 7\/\1)\3474] j—_ﬂ;}od];]_ o];‘g’ 42°C
oA 907t incubation ¥ ¥, FS-Eol
W5t th o 7)) 25 M NaOHS 7}3F
T 37°Col A 15%-3F incubationd} 2.,
2 M Hepes bufferE msle] F3A1Z o}
(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
dNTP (Biotools, Spain)@ 200 unit
M-MLV-RT (Moloney murine leukemia
virus reverse transcriptase, Promega,
USA)E £ 3 RNAd st} 94
AME ST o 2R cDNAS FAsATH
PCR& total volume 15 plo] 108H<]
PCR buffer, 0.2 mM dNTPs, 2 pmoled]

sense ¥ antisense primers ¥& £33t
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o] cDNA®} 1.25 unit® Taq polymerase
(Biotools, Spain)& ¥} PCR& A3 s}
A}t Tyrosinase? sense primer= GGC
CAG CTT TCA GGC AGA GGTel
© 1 antisensex= TGG TGC TTC ATG
GGC AAA ATCE AH&3tSith TRP-1
9] sense primer+ GCT GCA GGA GCC
TTC TTT CTC, antisense= AAG ACG
CTG CAC TGC TGG TCTE AH&-3s4
© ™ TRP-29 sense primer= GGC CAG
CTT TCA GGC AGA GGT, antisense
= CGG TTG TGA CCA ATG GGT
GCCE Al&3l¥en, MMP-29] sense
primer= GGC CAG CTT TCA GGC
AGA GGT, antisense= CGG TTG TGA
CCA ATG GGT GCCeolitt. PKAZ]
sense primer= TCC CGT TCC TGG
TCA AAC TT, antisensex= TATA GGC
TGG TCA GCG AAG AA & AFE-3Y
o PKC-f2] sense primer& AGA
ACC ACA AAT TCA CCG CC, antisense
= TGA GAA CCT CTC TGT CGA
TG, Erk-19] sense primer= ATC AGA
TCC TGA GAG GGC TA, antisense™
CAG AGC TTT GGA GTC AGC AT
E AFE3Y T Erk-29] sense primere=
CAT TGT TCA GGA CCT CAT GG,
antisensex AGA GCA TCT CAG CCA
GAA TGole, Akt-19] sense primer
+— CCG CTA CTA TGC CAT GAA
GA, antisensex= AGC CCG AAG TCC
GTT ATC TTE AH&stAth =3 MITF
9] sense primer= TAG ACA TGC
CAG CCA AGT CC, antisensex= CGC
TGT GAG CTC CCT TTT TA°] it}
Control 2= GAPDHE A-8-3F952™  sense
primer= CAGC CTC GTC CCG TAG

ACA AA9°Il2 M, antisense= CAC GAC
ATA CTC AGC ACC GGColith
PCR Z7AL 94T 4%, 30 cyclesd (9
4T 30x, 59T 30z, 72T 45x%), 72T
10&0]%t. £ZFd PCR AH&ES 2%
agarose geloll 7195 (Perkin Elmer,
USA)H. #7195 2% Y2 band
£ density ¥4 Z =22 Gel-Pro
analyzer 3.1 (Media Cybernetics, USA)
< o] &3t T

(4) Real time RT-PCR

HA Al@F] F=FSE RNA 5 ug,
random hexamer (50 pmol/3 ), 10 mM
dNTP 1 wE ¥ DEPC AHEH F57/
FE 7tk 10 e  RNA/primer
mixtureE WEJT. AFE samples
65°Coll 4] 587t incubation A%l & 1%
ol deEd WAsATE  Reaction
mixtureZ 10¥1¢] RT buffer 2 xl, 25 mM
MgClz 4 0, 0.1 M DTT 2 uf, RNase 1 «
S o] FHETh Tyrosinased sense
primer= GGC CAG CTT TCA GGC
AGA GGTeolloed antisensex= TGG
TGC TTC ATG GGC AAA ATCE At
£33t TRP-19 sense primer= GCT
GCA GGA GCC TTC TTT CTC,
antisense= AAG ACG CTG CAC TGC
TGG TCTE AH&stder, TRP-29
sense primer= GGC CAG CTT TCA
GGC AGA GGT, antisense= CGG TTG
TGA CCA ATG GGT GCCE Al&3)

o MMP-29 sense primer= GGC
CAG CTT TCA GGC AGA GGT,
antisensex= CGG TTG TGA CCA ATG
GGT GCColt}. PKA9] sense primer
+— TCC CGT TCC TGG TCA AAC
TT, antisense= TATA GGC TGG TCA
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GCG AAG AAE AH&3tlem, PKC-
9] sense primer= AGA ACC ACA
AAT TCA CCG CC, antisense= TGA
GAA CCT CTC TGT CGA TG, ERK-1
9] sense primer= ATC AGA TCC TGA
GAG GGC TA, antisense= CAG AGC
TTT GGA GTC AGC ATE AH&314
o} Erk-29] sense primer= CAT TGT
TCA GGA CCT CAT GG, antisense™
AGA GCA TCT CAG CCA GAA TG
o]om Akt-19 sense primer= CCG
CTA CTA TGC CAT GAA GA, antisense
= AGC CCG AAG TCC GTT ATC
TTE AFg3sttr =38 MITFY sense
primer= TAG ACA TGC CAG CCA
AGT CC, antisensex= CGC TGT GAG
CTC CCT TTT TA°]th ControlZ &
GAPDHE AH&31$99 21 sense primer=
CAGC CTC GTC CCG TAG ACA AA
ol1o ™ antisense= CAC GAC ATA
CTC AGC ACC GGCeo]t. Reaction
mixtureE RNA/primer mixtureo] 7}s}
o A3 Ao 283 wWHAS 3
Superscript II RT 1 (50 units)E 7}
3Fal 25°Col 103t incubation A7t
T}A] 42°Coll 4] 503t incubation A7 ©f
<, 70°CollA] 15837t 7}LE3}Y inactivate
Al712 @EEA A3 RNase 1 wlE
7Fstal oAl 37°CeollA 20%-3F incubation
A7 B, AREAIZEA] -20°Coll B kst
Atk Zbze]  optical  tubeol]  2H) <]
SYBR green mix 125 ul, cDNA 0.2 @0,
5 pmol/gl primer pair mix 1 g, 11.3 wl
H.0E5 ¥ 11, 50°C 2% 1 cycle, 95°C 10
£ 1 cycle, (95°C 15%, 60°C 30%, 72°C
30%) 40 cycles, 72°C 10& 1 cycleE =
FAZA . PCRE vl % tubeE AW

the, Wl 5 B ARGt 3%
agarose gel°llA] PCR specificity S =74
3tk SDS 7000 softwareE Al-&3}ed
real time PCR 235 #4330

3. FAEH £4

zt Aol stk fo] A HES student’s
t-testE ©]&3FATh p<0.05 A FF
ool Atk AA AT

m. 23744

1. 3427} melanocyte® melanin
freld vXe 9%

AgAy Hilg FEE(0]3 PM)
£ 300, 150 pg/mle] &XolA melanin
A& A3 (p<0.01) AAsIF o, 75
pg/mel FEAA {2l 8HA (p<0.05) ¢
Alst A oHFig. 1).

Fig. 1. Inhibitory effects of Polygonum
multiflorum(PM) on melanin released
from B16F10. Melanin were determined
in the culture medium after 72hrs incubation.
C : a-MSH (10 pM)

PM300 : a-MSH (10 pM) + 300 pg/ml of PM
PMI150 : a-MSH (10 pM) + 150 pg/ml of PM
PM75 : o-MSH (10 upM) + 75 pg/ml of PM
PM37 : o-MSH (10 upM) + 37 pg/ml of PM
#x. p<0.01 vs C, *: p<0.05

2. A3842 7} melanocyte® melanin
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Ao HX= 9T

Ag Az PM2 300, 150, 75 pg/ml<]
FE oA melanin BAS A 3](p<0.01)
AA AL, 37 pg/mee] =AM F
o3 A (p<0.05) A e A HFig. 2).

Fig. 2. Inhibitory effects of Polygonum
multiflorum(PM) on melanin synthesis
in B16F10. Melanin were determined in
the cell after 72hrs incubation.

C : o-MSH (10 pM)

PM300 : a-MSH (10 pM) + 300 pg/ml of PM
PMI150 : a-MSH (10 pM) + 150 pg/ml of PM
PM75 @ a-MSH (10 pM) + 75 pg/ml of PM
PM37 : a-MSH (10 pM) + 37 pg/mb of PM
=% p<0.01 vs C, *: p<0.05

3. F3l4+ 27} mushroom tyrosinase
g4 vX= 9F

AF A3 PML 300, 150 pg/mle] 5=
oA tyrosinase A4S &AA3](p<0.01)
AAsIRAL™, 5 pg/me] =AM F
o8k Al (p<0.05) A3t Ak(Fig. 3).

Fig. 3. Inhibitory effects of Polygonum
multiflorum(PM) on mushroom tyrosinase

activity in vitro.

C ' vehicle

PM300 : 300 uxg/ml of PM
PM150 : 150 ug/ml of PM
PM75 : 75 pg/ml of PM
PM37 : 37 pg/ml of PM

=k 1 p<0.01 vs C, * p<0.05

4. A3} 2.7} melanocyte?] tyrosinase
A4 vAe I

Ad A" PME 300, 150 pg/mle 5%
oA tyrosinase &S A 3] (p<0.01)
AAete™, 75 pg/me FEAAM
28k A (p<0.05) HA & A H(Fig. 4).

Fig. 4. Inhibitory effects of Polygonum
multiflorum(PM) on tyrosinase activity
in B16F10 cells.

C : o-MSH (10 pM)

PM300 : a-MSH (10 pM) + 300 pg/ml of PM
PMI50 : a-MSH (10 pM) + 150 pg/ml of PM
PM75 @ o-MSH (10 pM) + 75 pg/mé of PM
PM37 : o-MSH (10 pM) + 37 pg/mé of PM
#x. p<0.01 vs C, *: p<0.05 vs C

5. A 3l4 27} tyrosinase &) 1l X
c 9%

AF A tyrosinase= a-MSH(10 pM)
A A Td>e] F7ksklen, PM2 200,
100, 50 pg/meo} FXEoA F7He FHA}
ES A 3] (p<0.01) AR, 25 ug
/e8] =X ol 3HA (p<0.05) Al s}
A HFig. 5).
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Blatd

Fig. 5. Effects of Polygonum multiflorum
(PM) on the expression of tyrosinase
(TRS) in BI16F10 cells.

N : Vehicle

C : a-MSH (10 uM)

PM200 : a-MSH (10 pM) + 200 pg/ml of PM
PMI100 : a-MSH (10 pM) + 100 pg/ml of PM
PM50 : a-MSH (10 pM) + 50 pg/m¢ of PM

PM25 @ o-MSH (10 pM) + 25 pg/ml of PM

=% p<0.01 vs C, = p<0.05

6. 3427 TRP-1 23 "X &
I

2% Az TRP-1& a-MSH(10 pM)
A Al WE o] F7FeR o, PM-2 200,
100, 50 pg/ml FEANA =718 A2 o
S AA3)(p<0.01) JASITHFig. 6).

Fig. 6. Effects of Polygonum multiflorum
(PM) on the expression of TRP-1 in
B16F10 cells.

N : Vehicle

C : a-MSH (10 pM)

PM200 : a-MSH (10 pM) + 200 pg/ml of PM
PMI100 : a-MSH (10 pM) + 100 pg/ml of PM
PM50 @ o-MSH (10 pM) + 50 pg/mé of PM
PM25 @ o-MSH (10 pM) + 25 pg/ml of PM
% p<0.01 vs C

7. A3427F TRP-2 2& "Xe
3T

A¥ Az TRP-2& a-MSHO0 uM)
A Al W@ o] F7FetR o H, PM2 200,
100 pg/mb =X F74e A Ed
< A3 (p<0.01) A A (Fig. 7).

Fig. 7. Effects of Polygonum multiflorum
(PM) on the expression of TRP-2 in
B16F10 cells.

N : Vehicle

C : o-MSH (10 pM)

PM200 : a-MSH (10 pM) + 200 pg/ml of PM
PMI100 : a-MSH (10 pM) + 100 pg/ml of PM
PM50 @ o-MSH (10 pM) + 50 pg/mé of PM
PM25 @ a-MSH (10 pM) + 25 pg/mé of PM
% p<0.01 vs C

8. H3l4 271 PKA 23 txe 9%

A¥ A3 PKAE a-MSH0 uM) A
gAl @do] Frhetern, PM2 200
pg/ml FEAA FHE fAA HES
AA3](p<0.0D) AR H, 100 pg/ml &
oA Fol3HAl(p<0.06) HAISFATHFig. 8).
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Fig. 8. Effects of Polygonum multiflorum
(PM) on the expression of PKA in
B16F10 cells.

N : Vehicle

C : o-MSH (10 uM)

PM200 : a-MSH (10 pM) + 200 pg/ml of PM
PMI100 : a-MSH (10 pM) + 100 pg/ml of PM
PM50 : o-MSH (10 upM) + 50 pg/mé of PM
PM25 @ o-MSH (10 pM) + 25 pg/ml of PM
=% p<0.01 vs C, *: p<0.05

9. 3271 PKCR 29 wx= 9%
2% A3 PKCie a-MSHI0 pM)

A Bdo] Zrtatg e, PMLS 200, 100,
50, 25 pg/ml F=ANA F7FeE A EE
S #AA3](p<0.01) A3 THFig. 9).

Fig. 9. Effects of Polygonum multiflorum
(PM) on the expression of PKC in
B16F10 cells.

N : Vehicle

C : o-MSH (10 uM)

PM200 : a-MSH (10 pM) + 200 pg/ml of PM
PMI100 : a-MSH (10 pM) + 100 pg/ml of PM

PM50 @ o-MSH (10 pM) + 50 pg/mé of PM
PM25 @ a-MSH (10 pM) + 25 pg/mé of PM
=k p<0.01 vs C, = p<0.05

10. A5 L7 MMP-2 23] m]x
= 9%

A% Az MMP-2+ a-MSH(10 puM)
A Al W@ o] F7FetR o H, PM2 200,
100, 50 pg/m¢ FZoNA 718 FHA
1S AA 3] (p<0.01) JASH Y, 25
pg/ml FEANMNE GFS FA EIo
(Fig. 10).

Fig. 10. Effects of Polygonum multiflorum
(PM) on the expression of MMP-2 in
B16F10 cells.

N : Vehicle

C : o-MSH (10 pM)

PM200 : a-MSH (10 pM) + 200 pg/ml of PM
PM100 : a-MSH (10 pM) + 100 pg/ml of PM
PM50 @ o-MSH (10 pM) + 50 pg/mé of PM
PM25 @ o-MSH (10 pM) + 25 pg/mé of PM
#x. p<0.01 vs C, *: p<0.05

11. 327 ERK-1 H30) nx& 93

A% Ayt ERK-12 a-MSH(10 pM)
A Al o] FAasA o™, PM2 200,
100 pg/ml FEOA ZAad FAA FE
< A3 (p<0.0D) S7HAFHLH, 25 pg/ml
SEOAA Foa A (p<0.05) F7HAIH
a8 50ug/ml FEANAE Gl
HFig. 11).
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Fig. 11. Effects of Polygonum multiflorum
(PM) on the expression of ERK-1 in
B16F10 cells.

N: Vehicle

C: a-MSH (10 pM)

PM200: a-MSH (10 uM) + 200 pg/ml of PM
PM100: a-MSH (10 pM) + 100 pg/mé of PM
PM50: o-MSH (10 pM) + 50 pg/mé of PM
PM25: o-MSH (10 pM) + 25 pg/mé of PM
#x. p<0.01 vs C, * p<0.05

12. F3}4=27}F ERK-2 3o v 9%

2% Ay ERK-2+ a-MSH(10 puM)
A Al o] skl o, PM2 200,
25 pg/ml FZOAA AT FHA LE
S A3 (p<0.01) Z7HAIHT. 28y
100, 50 pg/ml FEANAE daFo] gl
(Fig. 12).

Fig. 12. Effects of Polygonum multiflorum
(PM) on the expression of ERK-2 in
B16F10 cells.

N : Vehicle

C : o-MSH (10 pM)

PM200 : a-MSH (10 pM) + 200 pg/ml of PM
PMI100 : a-MSH (10 pM) + 100 pg/ml of PM
PM50 @ o-MSH (10 pM) + 50 pg/mé of PM
PM25 @ o-MSH (10 pM) + 25 pg/mé of PM
=k p<0.01 vs C, = p<0.05

13. A3l4271 AKT-1 2Hd| n|x]e 93

A A3} AKT-12 a-MSH10 pM)
A2 Al wdo] ZAadtH o™, PM2 200,
100, 50, 25 pg/mb FEo)A % a-MSH
o oa A FHA FHAS A

(p<0.01) F7HA1H H(Fig. 13).

Fig. 13. Effects of Polygonum multiflorum
(PM) on the expression of AKT-1 in
B16F10 cells.

N : Vehicle

C : o-MSH (10 pM)

PM200 : a-MSH (10 pM) + 200 pg/ml of PM
PMI100 : a-MSH (10 pM) + 100 pg/ml of PM
PM50 : a-MSH (10 pM) + 50 ug/ml of PM

PM25 : a-MSH (10 upM) + 25 pug/ml of PM

% p<0.01 vs C

14. 3427 MITF 234 vxe 9%

Ay Az AKT-1S a-MSH(10 uM)
Al dedo] FrhetA e, PM2 200,
100, 50, 25 pg/ml FENA E5F a-MSH
o o8 F7tE fFAA TAS AT
(p<0.01) &A% H(Fig. 14).
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Fig. 14. Effects of Polygonum multiflorum
(PM) on the expression of MITF in
B16F10 cells.

N : Vehicle

C : a-MSH (10 pM)

PM200 : e-MSH (10 upM) + 200 pg/mé of PM
PM100 : e-MSH (10 upM) + 100 pg/mé of PM
PM50 : a-MSH (10 pM) + 50 pg/ml of PM

PM25 @ o-MSH (10 pM) + 25 ug/ml of PM
#x: p<0.01 vs C, *: p<0.05
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Wk g, WiE e, ERE, IR 5= A
g23ke dd &85 dg

AR AR ZiEEY &Sl
UE Aoty 2ol gd mRFolx
ks ]7‘<1 742; AlE 5 o] AdSF2
o m 2] 12 &Rk

2 AFgAE 7ﬁ,’3]~’|: (Polygonum
multiflorum) FEE5S +93 v doizl
CHCl; #+83PM)S ©]-83te] melanin
2873, tyrosinase®] &4 % melanin A &
Aol #odste o] aid vAs JF
#, o] HAGA FHA EHA w A=
B HIHstAh

Melanin & &% ~E#2ZHE 1
Hojsle 719 d3ko F melanocyte
A ARG, 2y gRujwe] B

4 9IS 7] Wil melanin 343
i}‘&@}ﬂ Agk g AlE7E UANR

2 dFolAe Aol FEE(9

3 PM)S ©]83l4 melanin JAE A
=349t Melanin BAAEEE v~
AM D& FHAFe dFQ BIEFI0
melanoma cellS ©]-&-3} T

A3 A3 B16F10 melanoma cell& a
-MSH10 pM)E A &g 45 Al
Hlal) Az g FE5 = melanin®]
Fol dAsA F7kskt. ey PM
© 300, 150 pg/mte] HZoA FEEHE
melanin®] FE A 3A(p<0.01) <A
stRom, 75 pg/ml FEANA FSHA
(p<0.05) JA stA(Fig. 1).

w3 A XY SH0 2HE melanine
AeFst A3 PM-2 300, 150, 75 pg/mé2]
=M melanin A4S & A 3] (p<0.01)
AA R, 37 pg/m sE=AX 7
A1 (p<0.05) Al sHAATthH(Fig. 2).

Melanin 42> melanosome Weol| &

=

A= tyrosinased] 28-S F3 o] F ]
At} o] tyrosinase: Lftyrosmeg 23}
AlA  L-DOPAE Y=+  tyrosine
hydroxylaseZ 2-8-3}7, DOPAE 4+s}
AlA  DOPAquinoneS W=+ DOPA
oxidaseZ ZF&3t melaning A st=
=93 air=z dEx Yok g E=
melanin S dASt= FHE v A
W@kl = tyrosinased] A4S A=
Zlo] d2o|t}. wtetA PMeo| melanin
AAe= A

< glsta, tyrosinase
X s

H7tatr] st
mushroom®] tyrosinase 4o ®|X&
a2 =43}t Mushroom tyrosinase
o] A= tyrosinase ZAFH T80
2.9 A slel T o ZHN tyrosinase
o] 43} FUAAAFE 2HT F U7 o
Foll, WA tyrosinaseE ©]&3F A|dH
W tyrosinase A JAAHS ] H o]yl
Aol sftel] AojA &3 Ik Py
oz JAFgm A A¥A3 PM
300, 150 pg/mio] FEo|A] thxael H
3 AAFHpP<0.01) B2 AAE BY
om, 75 pug/ml FEANA F23Hp<0.05)
A4 245 et (Fig. 3).

SkEo] AAZE ME AH 9 tyrosinase
gAE AT + de=AE Hrtste A
S 93 Aot A A PMS 300,
150 pg/mee] s=2 A3 4§ =T
of H]sj @_ﬂ?}(p<0.01) 484 A4
E BHAoH, 75 pg/ml FEOAA F3
(p<0.05) A &EH#E YeEbATHFig. 4).

E Ao = PMe] melanin A4 <l
#oAste FHAAECN vXe FFS I3
7VelE €3ko 2 tyrosinased] W ol w]
A= 9SS RT-PCR ¥ real time
PCR system< ©]-&3to] H7lstdch A

0]
Hd
3

=2 mlo

] 1101‘

flo
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dA7 PM 200, 100, 50 pg/mé & =0l
A F7Ee AR BEES gz BlE)
A3 (p<0.01) AR, 25 pg/ml
FEoA o Hp<0.05) dA BHE
e oHFig. 5).

TRP-1& tyrosinase related protein®.
2 g8 A Jde A2 A TRP-29] 9
8] 443¥ DHICA(5,6-dihydroxy indole-
2-carboxylic acid)E oxidation A7 IQCA
(indole—2-carboxylic acid)& A 3sl=Hl,
IQCAE 3242 yehdg™™, netx
TRP-1, TRP-2 28-S A|shd wjul g
#E 7 & Ao 47 43 PMS
200, 100, 50 pg/mé FZANA F7FgH
TRP-1 34 2AS tzato] vls] d
A3 (p<0.01) jAIsFAH(Fig. 6). TRP-2
T a-MSH10 pM)AH Al E&e] F7t
s, PM2 200, 100 pg/mé =0l
A S7FE AR EEE @A 3] (p<0.01)
Al sk A H(Fig. 7).

Melanocyte”} 2443} % ©] melanogenesis
7} &= o} adenylate cyclased] &4
o] Z7lst™ cAMP s =7F F7hehth
PKA= cAMP 9/£4 protein kinase®
A kg Bal gAS ™Sk, M
F2Ae TSt AoE dEA Uth
PKAY &4 Z7}E tyrosinase®] <14F
stob A4 F7hE ARt ok
PKA 282 A sl= 4-$F tyrosinase
o] &A43sE WAE T35 melanin A
ds AAsHA " o A34% PM2
200 pg/mt FEOA F7heE A TR
S #A3](p<0.01) JASFAH, 100 pg
/ml FEA 98 (p<0.05) JA &
£ UetoH(Fig. ).

T3 PKCE= o8 845 24l
o FAES ST, AEY FAE

[e

r {

A=Zste &iolth?. welr] PKCEY
gAlo] =718l melanocyted] 7]%©]
Z71eth. 2¥ 23 PKCi+= a-MSH
(10 pM)A A &l Frlslgon,
PM-< 200, 100, 50, 25 ug/ml®] ¥ =0l
Al 2R ZheE fAx dEs dA3)
(p<0.01) A sAHFig. 9).
MMP(matrix Metalloproteinase)= %
A Bl §48 AERY matrixs
Bafsle dgS stk MMP-2+& gelatinase
9 FAS 7R &EA2E melanocyte”}
ste o 2EY £ Yo 2Y 2
I MMP-2%& a-MSH(10 uM)=] 4] 2
do] Frlstden, PM2 200, 100, 50
pg/ml FEAA F7FE FHz HHES
A 3] (p<0.01) AR, 25 pug/ml
FTroMe dFS A EIhFig. 10).
ERK+ extracellular regulated kinase
2 A e ATy AsAggeg
2 fF32 #dS - A2 4
A %lew, ERKe o] gA=9
melanin MA& Aol 71l AHo=
24 A, wak ERK-1, ERK-2
o] wrdo] FUlstH MAa Aol A=
F o 438 23 ERK-12 a-MSH
(10 uM) Aol ol o] JAN=H U
own, PM< Azgt A-gol= 200, 100
pg/ml FEAA FAZ FHz HHES
A 3] (p<0.01) F7HAH LM, 25 pg/ml
TEME F3HA(p<0.05) F7F A1A
o 28y 50 pg/ml FEAME TS
FA 3 HFig. 11). vF37HA 2 ERK-2
£ o-MSH0 uM) Aol os] & o]

AAlE N, PMe A3 Foe
200, 25 pg/me FEOIA AT FAA

HHS @A) (p<0.01) F7/HAAT 1
100, 50 pg/ml FEAAME FFS F

r)
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A ZAH(Fig. 12).

AKTE ERK, CREB, RSK-1%5% %
A AE 7S 2H3e Aadg o
Az %XJZ} e _;Jz_;g;]o]_k_ O]X]-E o}
HA Utk AKTS] @do] F7kstd MITF
(microphthalmia transcription factor)]
W3 o] AA 5 o] tyrosinase T3-S A
S mEka] AKT-19] @3o] Z7}
sk A4 Aol dAE Ao 29
A3 AKT-12  a-MSH(10 pM) = 2]
o5 Wdo] AAFYeH, PMS ﬂal
Sk 7499l = 200, 100, 50, 25 pg/mb &
NN BT g Faa BEES dAA S
(p<0.01) S7HA1ZH(Fig. 13).

MITF+ microphthalmia transcription
factor2A] tyrosinase W3S ZA 3o}
MITF9 A= tyrosinase?] & A
£ $3+ melanin 44 AHS AT
F A, 4¥A3 MITFE o-MSH
(10 uM) Aol o8 wde] F7FE 3
o, PM& &g 4--ol= 200, 100,
50, 25 pg/ml FEOA EF F7HE F3
2 dEs @A (p<0.0) FaAZT
(Fig. 14).

olFel AxE T EW, PME o
-MSH10 pM)ell ¢]3l %7}%+= melanin
Tl HAHHom A= EAS
tyrosinase ¥ TRP-1, TRP-2¢] ¥&
A3} 31, melanocyte FFol A9
A& JATH melanin 4S5 A S=
Ao w ettt o]2g 28 a-MSH
o] 93] melanocyted] Xl =715+ PKA,
PKCEel &4 A9, a-MSHe| <3|
melanocytedl| Al & o] 7+43} tyrosinase
A8 Z7FA17] 1 melanin AEAS =
TMN7E fAA 2EJAAER] ERK-,
ERK-2, AKT-1¢] &4 %7, 283

_4

] ﬂilo ro,

et 9 ]%‘ﬁfﬂr%
AT d&ez Aot
multiflorum) %%%% =
o}z CHCl; %@.%(PM)—% o] &3}
melanin A4, tyrosinased A 2
melanin A0l Tt o] B
n A= FFH, o] FAZAA FHAA H
T Brtete v 2

1. PM& B16F10 A X 2] melanin A&
HAA 3| A5

2. PM& tyrosinase®] 4 2 A XY
T35 A3 A A

3. PM B16F10 M 24 a-MSH(10 p
M)l 98] =7}EE tyrosinase %
TRP-1, TRP-2 #3# TdS 94
sttt

4. PM-& B16F10 Al ZolA4 a-MSH(10 p
Mol 93] Z7}=l+= PKA, PKCE &
5 oA

5. PM< BI16F10 AZ2] a-MSH(0 p
Mol o3 #Taxe FHaxzxz4d 2
FHGeIAel  ERK-1, ERK-2
AKT-19] 28-S S7HA AT

6. PM& a-MSH(10 uM)dl oJsf =7}
== B16F10 Al MITFS 23S
o A 3} A ot

oFel Adxs FHE B9, SH
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