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AL P S el F

olzk ¥y #ebd A A3 (Normal human epidermal melanocytes, NHEMs, Cascade Biologics, Portland, OR,
USA)E $d<eskar, C57BL/6 J (black, a/a) vh-2ollA fefigh @epbd d4 AEQ] Zt-AlMelan-A) AEFE
Dorothy C. Bennett ®FMAF(St. George's Hospital Medical School, London, UK)ZF-E <43}3It}t. B16F1 wh-$-
2> B (melanoma) A|EFE ATCC (Manassas, VA, USA)olA 4<4=31%3tt.

AZF 3y #Agbd P AEe N-254 viFelA QI "ebd A AE % BZFA (Human Melanocyte Growth
Supplements, HMGS) (Cascade Biologics, Inc., Mansfield, UK)d}ellA HXAZA . Melan-AAX+i= RPMI 16404}
ol A 10%(v/v) $-EfoldA | 1%(v/v) HlUA--~EsEnto]al = 0.2 pM phorbol 12-myristate 13-acetate
St A A A ZATE. BI6FL wl9-2 SAF MEXFE 10% (v/v) FEHoFEA 2 1% (v/v) dYAd-~EgIEnfo]il
< H7hgk DMEMAl A vl F3t i Tt

3z 7t I A A (Three-dimensional human skin substitute, MelanoDerm™, MEL-312-B, MatTekA},
Seoul, Korea): 443t % KGF(Keratinocyte Growth Factor), b-FGF(Fibroblast Growth Factor), @ a-
MSH(alpha—-melanocyte stimulating hormones)® Z & 3}3+ EPI-100-NMM-113 wjx|ol| A A|ZA}2] Al uwpe}
A3 SlTt.

2de] uy] WM3l(AL) A4+ MEA(colorimeter, CR-300, Konica MinoltaA}, Tokyo, Japan)ell <]
L X<=(L value, lightness index)® AAFSIA I, AL = 13¥x} == 2092k L (A5 97) - L
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(2 73) = ARSNT. AL A%l Z7h ARl HEE fmol od Aze] BaRAE e
(Lee et al., 2013).

A] ok

EFE=- W —4-(H Do ) Aol 2 A [-N-[[3-(4-F 2t D) H d [ e [l = [p] E] &3 -2-F 5 Abmto] =

ME ]
Q] “SAG” += Calbiochem (San Diego, CA, USA)olA P43t ct. a-MSH, &H-®l(arbutin), ® FA|AH(kojic
acid)< Sigma-AldrichAb (St. Louis, MO, USA)olA f4<4=3}itt.

wehy oAl
ALE EYA/EDIAR A2l F 1000 x ol A 5830 A4 2elsta, PBSE 28] AFstgich. Fu vl #%F AL
ARG AR OR M, AL AR 1N NaOHo] SN, AN AZ F58S 96-D(well) Selol=o]
§7131, ELISA ZdlolE Ul olg3te] 3w 405 molA Fid Wehd 33 =3sont

g ~E 2o B

BE &858 2 x o] AlFE 4=N(2 X Laemmli sample buffer, 62.5 mM Tris-HCI, pH 6.8, 25% [v/v]
glycerol, 2% [w/v] SDS, 5% [v/v] B-mercaptoethanol, 2 0.01% [w/v] bromophenol blue) (Bio—Rad,
HerculesAl, CA, USA)S o]&3&le] 1|3 tt. ZE A¥E @48 Bradford solution (Bio-Rad)S o] &3}
=4, 2 F 7] A 8E SDS-PAGER F@latar, PVDF W B <l (BioRad) &2 o] A&t th, TBST(25 mM
Tris, 140 mM NaCl, ® 0.05% [v/v] Tween"® 20) W9 4% (w/v) 27 LA(skim milk)® B2 5, @B
2 EA 12 FAET A B o] E(overnight) vl SEAFH T,

gh-oNel aA| (anti-actin antibody, MAB1501, 1:10,000)% MilliporeA} (Temecula, CA, USA)olA L43s}iar,
}- a PEP7(E}o] 2 A1 WbA]) 84 (anti- a PEP7(tyrosinase) antibody, 1:1000)¢} 3} o PEP1(TRP1) A (anti-a
PEP1(TRP1) antibody, 1:1000)% V. J. Hearing (NIH, Bethesda, MD)EXEl <438ttt @4 HES
glate], 7] WHUAAL HRP-ATFACIEIE o] &A1 o gate] WA, A5 SuperSignal® West Dura
HRP Detection Kit (PierceA}, Rockford, IL, USA)E o]-&3to] =H3}ict.

4 = 339 =5A AFS AXHAN AU, HALSEFETLAHE YEAT. Aol FA
H7t= %]Oﬂv‘i‘ =4 (1-way ANOVA)E ©]&3Fe] a3} th(+ p < 0.05, #* p < 0.01).

g (A Rokr) 1) Abo] 22 8 A N[ [3-(4-3) 2] £ )l I T D T2 (5] E) @ -2-7} 2 Afwpo] =
= 8] shehy 12 vehe 2dolt,

Cl

BIGF1IAZEE o-MSH(1uM)E APAA g8l 244 7F & 3-FR22-N[EWdA-4-(Hgolu] ) Alo] 2 A |-N-[[3-
-gggd)ad e Wz [pl el L A -2-F}EAale] = (5 pM) HE= &H-®(arbutin, 500 pM)E& A& s3iH.
24X F Al Hepbd ) Blo] ZA|vA|, TRP1 @l e By FES AAauESIeR EASGT. 1 45,
27 FFELS a-MSHE A skl vt BleF1A 2ol A Hetd AAES JAANZATHE 1), &7] s3tEe o3
Efo] 2 AILbA], TRP1 @i o] 14 FFE TASIYTHE 2).
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3R] Az AR A (R Az By ZA4AAE 2 NHEMsE ¥ AT By 2d)E o] gslo] did
e =ds A3t

TAAeR, 3-FRE-N[Edz-4-(HfEobv ) Aol F R N[ [3-(4-d] 2 o) A 1= il = b
2-FFEAbtol = (5uM), FAAH(kojic acid, KA, 5mD)E 3%+ <Az & thA|Ajel] 3o AR 13
209 2+ Fosta A v A= JFE Frleinh. A AEA (colorimeter) 2 HI7EEFI A & 49
A ALE e B4 A 3k 9] Apolg AtE grelth

o

to
e}
|

e
o
a F

FEFRE2-NENAd-(Hdolr| ) Ao Z2 A [N [3-(4-3] 2o ) sl d [l & [l 2= [b] E] & H -2-F}HEAlalo] =
20mg, L-7F2UY¥ 80~140mg, w5 180mg, F 2mg, A=A A3 8mg, I dng 2 HAE 6ngs
Egstar, B4 wWid weEk 1 Ee St dARAAE A28

[AFel 2] 47
-EFRZ-N[Edz-d-(ddopr| ) Ale] SR A -N-[[3-(4-F] 2l d) sl d Il Tl 2 [p] E] @ H-2- }HA}u}o]z

20mg, AFEZEY LT 200mg, T 60mg H Wl 140mgs ZF3t F5F UFR7E ol &3t Y
o ~H| 2 (sugar ester)E 6mgs H7Ist EFA7IZ Bl st AAE AxsSH.

(A 3] FHA

FEFREZ-NEN2d-(Holr| ) Alo] F 2 A |-N-[ [3-(4~ JJE]E] D e [z [p]E] 2912 7P5'—/\]-U}°]~
20mg, 424 ¥xxd 250mg 2 HE 550mgs EFShaL, = R7IE AFES Fgog A3 F Ao
FHst BYAE A =5

(G 4] = =A

4@1

- R R-N[Edz-4-(vEopr| ) Ato] Z 2 A |-N-[[3-(4-7] 2] v d) o d [l & [l 2= [ p] ] L sl -2-7 Al o] =
20mg, =3 10g, ?L AF0.6g, B NG SYad 25gS EFE F AASG 300mlE 7hshke] 7 Wl 200m14 F
Ak, el T3 F 130T oA 4~5 Z3F Aetdte]l =R AAE AZs9IT.

1=y

[AEZ e 5] FAMA

3- 2R RN [ERAA-( Do) ) Abo] 229 )W [[3-(4-31 2 0 ) o R ]2 (] ) ©.91-2-7h 2 A o) =
50mg, FAME AHEFS Ak pHxAA HgS o]gslo] BAAC W oz FXAE A2 ).

(A& 6] FAFFF(22A)

FEE-MN[Ed2-4-(HEolu| =)Ao EF 23 A |- [ [3-(4-F g tjd)Hd W E [l Z[p]E] . 3-2- 7}3,\]_13}0]5
3.0 T3%, L-ofxzEniib-2-9abmladl¢d 1.00 +3%, 84 Fe (1% 89) 1.00 =%, AE2iy
EF 0.10 =%, A]#g‘} 0.05%2H%, 72 A7)~ 0.20 =29, 1.3-2DdZa=Z 3.00 224, ngﬂ¢ dee

ol g3t FATEF(ANZM)E Az
[Adel 71 23

FEEE-N[EdRA-4-(HEolm ) ALe] S 2 A |-\ 3—(4—5431E1%J_)Eﬂ%4_]uﬂ% 1% [p] E] @ #-2-F}5Abulo] =
3.005%%, TelddAZZER e HoleolE 2.00 %%, A7|F3t8 ExsEHol2skZlAd 5.00 %%, X
29AZYF 4.00 £F%, 2F4A 6.00 FH%, Eaz—wﬁwlwa 6.00 =%, 2JuIFAZd 1.00 F
20, 1,3-FEAFEZ 7.00 =F%, L 5.00 H%, HAASF IHFE AHEste] 38

(A& 8] &

s—ﬁii—/\k[E%Hi—4—(uﬂ'a<>}uli)4°1%i§“ A [3-(4-T) 2o ) sl d Tl e [l 2= [b] B] @ H -2 Aol =
3.00 F%, EelHdLEZE 13.00 T%F L—O]-/\?LEHV\P 2=l 1.00 TF%, SR EFATE
2 1.00 =%, +84 FH4 (1% T%ﬁ) 2.00 %, 1,3-FEAZF 3.00 %, N2 5.00 %, A

_10_
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0.2 ug
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10 ug
1.7 mg
50 ug
0.5 mg
1.75 mg
0.82 mg
25.3 mg
15 mg
95 mg
90 mg
100 mg
24.8 mg
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