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Inhibition of Aqueous Extract from Amomum xanthioides on a-melnocyte
Stimulating Hormone Induced Melanogenesis in B16F10 Cell

Soo Jin Lee, Jeong Sook Ye, Yung Hyun Choi', Yong Tae Lee?, Kyung Tae Chung’,
Seong Yun Jeong’, Byung Tae Choi*

Departments of Anatomy, 1.Biochemistry 2.Physiology, College of Oriental Medicine,
3. Department of Life Science and Biotechnology, College of Natural Science, Dong-Eui University,
4. Korea BIO-IT Foundry center, Pusan Natinal University

To develope skin-whitening or therapeutic agents against hyperpigmentation, aqueous extract from Amomum
xanthioides (AEAX) was evaluated for melanogenesis inhibitory activity in B16F10 melanoma cell. The treatment with
AEAX at the 0.5 and 1.0 mg/ml level significantly inhibits the biosynthesis of melanin compared with untreated control.
The AEAX-treated cells at the 1.0 mg/ml level were more efficient than commercial arbutin at 0.1 mg/ml. The-tyrosinase
activity also significantly decreased in AEAX-treated cells at the 0.5 and 1.0 mg/ml level. The Western analyses
confirmed the significantly decreased expression of tyrosinase and tyrosinase-related protein-1 by AEAX treatment.
These results indicate that AEAX may contribute to the inhibition of melanin biosynthesis through regulating tyrosinase
activity and expression and serve as a new candidate in the design of new skin-whitening or therapeutic agents.
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/\-1 = Tyrosinase?] tyrosinase-related protein (TRP)-1 & TRP-2T:
WeldEsel TASCE 1 A5 o waIN 20U
WA Zol] 93 BrEE e dHuFEo 12X 2200 Hgt dopachrome  tautomerase2 ~ Z#ZF  TRP-2  Eajslol
He 31Ee Helyler e 2-5h F£Q A # ohst &} L-dopachrome 2 5,6-dihydroxyindole-2-carboxylic acid
ol thal ME £4F TolFEY Y %é‘g] RS e & (DHICA)Z H&=s TRP-1i= DHICAE {}5}A1711 tyrosinase
o] TASH?. WA L-tyrosineo| TIQSH 1122 A whs E QM 3} AlA WEhdg Mol WIS}, 22 tyrosinaseE H|E
o A= ZE4HZoim 0]9] A S tyrosinaseghs é:i% ZEEH o depdgyel Bodsks 249 WS 2de ZERCZA
Wl A EOIA Yok RISk wiSHEE B, £9  vjHS BHOZ O Thast 2x7io] olRoix: Kk
EEY tyrosinasei= L-tyrosineE hydroxylationA]# L-DOPAZE E5] n¥lE FHAECF B} tyrosinaseX] &1 A 2 hydroquinone,
HMgA)710, L-DOPAE oxidationg& A L-dopaquinoneZ ascorbic acid, kojic acid, azelaic acid, retinole, arbutin 0] )
BEAE B Wedgs e 28t o, 22 AEaatEo tedl HASOT HABEZEEE Wl
AEEEE A thd A7t BHLASA ol X L
*ANARL  HGE, F4 DT FE 28 4 451 SIS ot mrist Ut AL (BM=, Amomum xanthioides)S WS ThAM ZE
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1. 48 [E
Arbutin, synthetic melanin, L-DOPA®} a-melanocyte

stimulating hormone (a-MSH)= Sigma (St. Louis, MO)ollA]
5133 2, tyrosinase (H-109, sc-15341), TRP-1 (G-17, sc-10443)

2l TRP-2 (G-15, sc-10452)9} 22 Sll= Santa Cruz
Biotechnology, Inc. (Santa Cruz, CA)ollA] F+QI8IATY.
2. A8 £

A1 B4ZEHE2 A 100 g2 EF4 2,000 mio] 2o
90CoIA] 3417+ EOF EE3I1SH 3,000 rpmO.E 3027 L4l
251 75_:, = % Zﬂ 78+ pore sizeZ} 045 /mQ] filter 2 o3}
stoig &% AT} (58 85 %). Ol 10% fetal bovine

serum (FBS, Gibco BRL)J/]' 1% penicillin-streptomycin (Gibco
BRL)0] €3 Dulbecco’s modified Eagle’s medium (DMEM,
Gibco BRL)E 01851 100 mg/ml9) ZEE A& AT

3. B16F10 melanomat] 0] HiQt

B16F1041 Q] tHFS Yd 90%2] DMEMol 10% fetal
bovine serumi} 1% penicillin-streptomycin®] EgHE 4 ZHAA]

& ARE3I ar, 5%9] CO7F &%= 37C humidity incubator

o4l mieksioict. AEE f1sle] wied ETtATe) BAE o} e
B16F10 4 2 trypsin-EDTA (Gibco BRL)Z H.QA1A 1x1071 2
100 m WASE 8710) LT TS, 24417 E0F OFEBIAI7] &, A0l

9] d-REET eMSHE MEI6IH 28 &= 52 7 sl UsIRich

4. MES WY MEF7) 24

B16F104] 222 HERSHS ¥Hsl= 2000022 4R Su]d S
Ed SEBIEE NE F7)= BI6FI10 MEE trypsin-EDTAS
Azistd vieF 871014 wWol i &, PBSE AlH SAdle], 24l
EAA cell pelletS ZUTE Cell pellet2 citrate buffer2 A7
F AlA RNase AZ Azt &, M| E& S propidium iodideZ &
MAA flow cytometryE 2413193

5. WENEE 53

B16F10 A2 & phosphate-buffered saline (PBS)Z A ¥ A
O 1,000 rpmoil4] 587 A4 Bl AEAS AAGH =

10%9] DMSOE €33} 1 N NaOHE riskd 80 ColA] 1 A17F

S HSAY &, 475 nmoll A EREE EFSI9CE Synthetic
melanin% O]—g‘o‘POﬂ SEY BESHS 2 & dEhdel &

F5k 404 an{]/d EBTE
g 7Hel ME7} 2dig melaning)
100%2 =1 AiH 2 2R

ﬂ m{o

0 BHEA
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6. Tyrosinase2d =4

He 881 A}
BEAA X0 E
O BIA7] &, ARR]

2017}

TyrosinaseZHd 2 Martinez-Esparza”9] 4 & 4=
£513iCt B16F10 M ZE trypsin-EDTARZ
100 m ¥ie} E710) LhE THS, 24417 S¢F
BLEEET oMSHE  Aglsld 27 mRefshL,
phosphate-buffered saline& Al ¥ XU 1,000 rpmojjA] 58
7 AR5l AEAS A ABIIC) Lysis buffer (1% Triton
X-100, 10 mM sodium phosphate, pH 7.0, 0.1 mM PMSF, 1
mM NaF)& E713l 30 83 g30lA] USAIA HMZEE =
&, gul2aelo #F Bl tyrosinase €4 HEHEC
2 AMESIRITh 50 ugo] E9E Fokd 01
sodium phosphate buffer (pH 7.0)7} 0.05% L-DOPAE # 7|5}
o] 37CAA HSAI7IHA 102 A2 E 405 nmojA EBT9)
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7. Western blotting
B16F10 Al325 PBSE A ¥
tation buffer(50 mM Tris-HCl pH7.4, 1% NP-40, 0.25% sodium
deoxycholate, 150 mM NaCl, 1 mM EDTA, 1 mM PMSF, 1
mM NaF, 1T mM sodium orthovanadate, 1 ugm¢ aprotinin,
leupeptin, pepstatin) &2 lysis& 4 A8}, 14,000 rpmoflA] 25871
AL vAE E8ks Aolo] Bradford’s
methodo]] w2} BEFst & Laemli’s sample buffer@l 430y 3827
2201 £ 8%9 polyacrylamide gel2loflA] A71Q 5 S 435193
H71EE F, geldo] TAZAEZ nitrocellulose membraneCZE &
A 10% skim milki blockingS ¢} &, =AE O Z AXMEIA] W
OIRFAHE ATt &
WHAlA X-ray

A8}, radioimmunoprecipi-

= AIERE
- oo =

% enhanced chemiluminoescence method =
2o 2BEICE

ol
=

A 7}
1. HZ9 Feiet MEZF7o] njile g
MTT assayE &8 28 059 1.0 mg/mlo] AlQ]l 45

EET 200 nM 559 o-MSHEZ gt AE)sly 5871 B16F10
AES IS 23} Fig. 1014 B viel 2ol AZ9] Hels v

3= HolA] QYT AR01Q) HREE] MEFTo) v)R)= g
&2 aold 7] 913 flow cytometry 24 23 Table 1o He=

Hio} Zo] ARIS) WLAZES H2IY TS 2 HEET B4}
(a3}

o MEF7E B ‘I‘Mr/}'-

AFAR (Livagstl + 6 MSH

Fig. 1. Effects of AEAX on morphologlca\ chances in «
-MSH-treated B16F10 cells. Cells were photographed by microscope (X200).
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Table 1. Effects of aqueous extract from Amomum xanthioides
(AEAX) on the cell cycle distribution of B16F10 melanoma cells

% of cell
G1 S G2/M
Control 0.72 685 753
a-MSH 5801 2.74 6.46
AEAX (05 mg/ml) 6485 145 854
AFAX (05 mg/m) + a-MSH 6783 748 850
AEAX (10 mg/ml) 5121 10.56 1053
AEAX (1.0 mg/m) + a-MSH 55.24 10.18 12.51

The data are the mean of two different experiments and shows representative examples
for duplicate tests.

2. AZEU depdddoe) vlAls dg

depddgel miAls e YotEr] H18] arbuting 0.1
mg/ml8] FEE ML A H B2 ZUOE aeksld of
FTOE ARZBINICT Fig. 201 2= vl9k Z0] 059 1.0 mg/ml
SEY ARG deREES AU 4% R diel 2zt
81.7%, 252%F A5l om £35] 1.0 mg/ml ZLE 58.1%E
VIERAE 01 mg/ml =59 arbutind] Bla] =2 A IS L}
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Fig. 2. Effects of AEAX on melamn contents in a-MSH-treated
B16F10 cells. Data was means+SE. of three experiments performed in duplicate.

3. MEQ] WahARulg) mikls Hok

A1 dREERT o-MSHE XIS TS 527 sl &
BN S 1510 BI6GFI0M E 7t M EQE BEu|5 s wald ok
AKSIAEE. Fig. 3ol4] BE vl 2ol 059 1.0 mg/ml £E9
SRZEA] Z2ZF 62.0%, 97.3% A ES WehAEH]o] O E
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Fig. 3. Effects of AEAX on extracellular melanin accumulation in
a-MSH-treated B16F10 cells. Data was meanstSE. of three experiments
performed In duplicate,
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4. TyrosinaseZHdol oR)= gak

‘QE}WWOH U H =95 59 A0l PLREE
o-M a7 Aeldt & 227 sl tyrosinase2 M T E
<13 7:’,\,}" Fig. 49} Z ‘D} a-MSHol| 93] L ¥ tyrosinase
S QF 663% SIISIAACE 059 1.0 mg/ml L9 ARl G4
EXEIE ABIBE ul th =Tl dis) 212 87.9%, 68.9% Z+
A Om arbutin 50.3% 71 ZHASIHFCE

x_

g2
1
=

B Do gy
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[ AEAX+oMSH

Tyrosinase activity of relative contral (% of control)
IS
8

0 0.5 1.0 arbutin(C.1)  {mg/ml)

Fig. 4. Effects of AEAX on tyrosinase activity in a-MSH-treated
B16F10 cells. Data are meanstSE, of three experiments performed in duplicate,
5. Tyrosinase, TRP-13} TRP-2 ¥}giol n|i]& &gk

AR19l Y4 F&EE0] tyrosinase, TRP-1 1 TRP-29} 2+
g o) BAdks G4 S Western blotQ 2 A HEIC)
Fig. 59} Z0] a-MSHol 9Jall $1A5) 78} tyrosinase?} TRP-1
o] ulsio] 1.0 mg/ml T9) 2RI deREES ATIeRIES
) ZdadlE RS & 4= JUrk ojof Bla) TRP-29) Wl 2 a-MSH
g =0 E Xeld ]‘ 429 FARH 4l g BT

Tyrosinase r
TRP-1 r .
O

TRP-2 (

a-MSH -+ - + - +
AEAX (0.5 mgimg) — -— + + - -
AEAX (0.1 mafmp) — — - - + +

Fig. 5. Effects of AEAX on the protein levels of tyrosinase, TRP-1,
and TRP-2 in a-MSH-treated B16F10 cells.
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HHAEH S WM ZS] melanosometoll4] 0]F0iA]
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