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1. #4=¢] 3]l 0.1% ¢ 0.01% melanoston §-4-& =23y 35 A#F AepdA =z tyrosinase 84 ] 713
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2.05% % 0.1% melanostong EE&}1 3~4% A% 71z w3 WehdA sl 2A 2N W ZH o)

w7} 714 A9k

o3t e AT mlte] muelA FEF melanoston E3u) Wb e
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P4}y

it
2

445 e

ol 7| g2t : Melanoston, 92 A| =,

M

=

A2 melanostone] 3]3-2] Mg W3] 7)= v
walgel Wg ey 2AT AYEE AJY
(quineapig) & o|-§ste] A A|akt skt

A E5EEe) I R4 Aehde o)
(integument) Fell Al &3] 2o Sl WehdAd=
(melanocyte)ol] E-xZ o] gl A2 om] 2k ot
A3 (Seiji 5 1961), Wehd> dehdA 2] mel-
anosomesel| A A= o]w) tyrosinase?] zHg-o 2
tyrosinee] AbslEe] Wehdoz WK oz
salso] o8 walA oo (Fitzpatrik 5 1971,
Hearing®} Jimenez 1987, Tripathi 5 1992, Riley
1997).
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=2y, tyrosinase, ZHA A £

Aroca 5 (1993)2 wWahdA 9] A7 =
2hd M ZA}5E2 (melanocyte stimulating hormone,
MSH)e] tyrosinase &4& A5A17]2 Wehddd
o] a3kt 84¢) 31, Kameyama 5 (1989)-2 MSH
v Aehddze) 23 fEsty AehdAA
(biosynthesis of melanin)=} tyrosinase &A1& =<4l

stsict. | A ] Eell = melanogenesisE: 4] 3}
247} 9l d olA2 tyrosinased] 21§25 <A
o sde) weba W3e] walije] Wepd A E
W tyrosinase B4 AEE 334 ekl 24
Eot3 ARG 4 ek AT B AL 9y
a)zAe) M Pehddit PehdAzeA 2 o}
Yz} 7z A (keratinocyte)e] M| £A o % ti4 &
5o 33Ae Jepitkn AT RasigT, 24
A2 el Ay Wb zels olEe] 9
ot olu] HAF=e] glt} (Yamamoto2} Bhawan

(|



1994, Seiberg 2001, Topal 5 1986).

IS AL o2 AR Sale) Wl
Bhdalze] dg A7 AFE ALEw Qow,
E3] "Hehd A4 Hliﬁ ol g3 Aol S
protease—-activated receptor 26 3t -2}, Wl
Pl Aol Yx wAAe] AFE 80%2] 4
A5 25% A= 937k 2Ael ld (Hearing

)
=

'LF melanoston-&-
ga 5 QA7
13 =929 WepdAEy tyro-
33}04 melanostonel] 23t 3|3

o AsAe W zAste A7 AR

(

WS 8% Agew FHsch
= & g
1. AEESE Y Mg
MEEE : AF 270~300g A =2 953 2] =7
AVI[(F) AER=]
Alsiokxl| : melanoston (CBI-100): R E] 3=

Table 1. Components of melanoston

A A
Stearic acid 2% FAYE, T AE5A,
7ol of 3, 35§
+A
Glycerin 1%  R&A
Cetyl alcohol 1%  S3}elA R x4
Sorbitan mono stearate  0.5%  -3}A)
Polyoxyethelene stearate  0.7%  -§-3}A)
Liquid paraffine 12% $AL=E, SEZdA),
AFL7 2 SFA)
Butyl paraben 0.1% 3A
B 44
Carborner 0.3% #HZA
Methyl paraben 0.2% HA
1,3-Butylene glycol 3% HEA
Water
Cd: s
Triethanolamine 0.3%
D F98
SRS FEE 0.5%
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A 2, vehicleZ (melanoston X712 A 23k
creamit FE3| R =x3 ) 32 0.1% arbuting®
& Hxzow Agatalch

S

2) Mga
Alg5Ee] IFo| =%3 melanostone] W&
o ujg}l A¥EES 0.5% melanoston, 0.1% mela-

noston= % 0.01% melanostonZo.2 31 2
o Sekele] 7 Fue vy shelsh

3) Rt MZA} Biy
0.5% melanoston, 0.1% melanoston<, 0.01%
melanoston+, 0.1% arbutin, &2 vehicleZ3}
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9. A3l *di*}
_Q_{g],od;]_

fd AlgE
A7, 55349
AZe AES Ak & mh el Ak
Hom HAFHF AL tyrosnase HAGgAE 9l
FTAAFH o7 tlEglon, d¥= 4% paraformalde-
hyde-0.5% glutaraldehyde-3% sucrose in cacodylate
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5) Tyrosinase2| 0424 Q4AH4

AT s 524 H7] (cryocut)ol] F2 3}
14pm FA1 8] AL A|=tsha AellA] 30 A=
% phosphate-buffered saline (PBS, pH 7.4) £-9oj|
M A3ttt o]o] 0.1% glutaraldehyde-4% parafor-
maldehyde £3-8-21 (pH 7.4)¢l] 30% 1A= PBS &
Hof| 207+ MlA s Aol A 3% H,0, metha-
nol g-ofef] 527} uk-g-A17] B85 PBS=Z A4 3}3ic).
Blocking reagentS 37°Cel|A] 40% A4 = goat
polyclonal tyrosinase antibody (Santa Cruz Biotech-
nology, USA)Z 1:200 2 3]A3}e] 37°Col|A] 90&
ZF WhEAIZlom, PBSE A3 % o]x}3A| biotiny-
lated rabbit anti—goat 1gG (Vector Lab, USA)S Al
oA 30 kA7l 3 PBSZ A3 s}gic). ABC kit
(avidin-biotin complex, Vector lab, USA)2 A2
A 3087E wbAIZL F AEER S E > 3,3 -
diaminobenzidine-tetrahydrochloride (DAB, Vector
lab, USA)Z ©] 8319 2, 1% methyl greene. 2

294 F 94 AW F ¥ska B oz
Wsholet
6) ZIRIEI0IEA BE (HA=

o] &8 tyrosinase®| AA}3w|7dA
738& $13te] caccodylate buffers Akg-ste] Az
3+ 4% paraformaldehyde-0.5% glutaraldehyde-3%
sucrose &3t} (pH 7.4)e]l AF-ellA] 3217t 7h=F 1
A, 25 AAE AA- LR White
(London Resin White Co, UK)e¢l| =vwfslx g3t}
A& 71A blocke |2t o} zuMd A= oF 80
nm FA2] AAS A2} st s} 1% bovine

S [e]
A3 2A4E
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serum albumine] E¢]¢)3= Tris-bufferz. Eo|uh$-
JAlshglom, AxgAE W22 ket Aol
A48 goat polyclonal tyrosinase antibodyZS 20
3 A ste] AFREIP T 238l E= 27 15 nme]
=322} (gold particle)7} A&= rabbit anti—goat
1gG (Jackson Immuno Research Laboratories Inc.
USA)E 20v] 3]A3sle] AF8-3}9lt}. 2% uranyl
acetate=. 1587 M-S & & Hitach 600 &2}
AR F oz kst 80kVelA FHEsiget
FHe) Foldg AF) 8 Ly zAe
Plglol ol gAtE ALgshe] H-gA17)
AA& Alste] BAstsin
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1. Melanoston EZ% L= mHAlo| i3]

Ao I3 ML 7] S W2
24 JhA 9] RS Ax “O"= Aty o] dx
o] v RA R w2A, & 3 S ue A uet
+1, +25e=z AN Y -1, -2 52 d24R
o FAY A Az Axg TSI oAb} 2
L JFog &otx oz WA A3} 0.5% melano-
stonz#} 0.01% melanostons =¥3ly 2~35 7
el A 7Hg w2 vasyl Bes, 0.01%
melanoston Az Lo e A3 TEAQ ujmlE
7} 9)%13, 0.1% melanostone- = %313 A|55 A
F37F 7 mEIl B Her {EFHUH-
gt 0.1% arbuting2 =Z% 157t rlwlEslr}
yehA gl A)23 HEj= 2E melanoston =1
o} n|W &3y} ok} (Figs. 1-6, Table 2, 3). 255
A3+ (0.1% arbutin)S- A 23t =& 2 vehicle
of wlsted felAdde zhel7t AN+ (P<0.05, t-
test).
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tyrosinase HHIS
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Z3)o|A] tyrosinase &A1 =7} 71 Uk
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Table 2. Skin colors after various percentaged melanoston treat-
ments on guinea pig (observation 1)

M2

=]

Zhedxl o

El

=

=}

oth o=

Table 3. Skin colors after various percentaged melanoston
treatments on guinea pig (observation 1)

Week 1 Week2 Week 3 Week 4

Week 1 Week2 Week 3 Week 4

Group Animals Group Animals
1 0 +2 +1 +1 1 0 0 0 0
Group 1 2 0 Group 1 2 0
0.5% 3 +3 +1 +1 +1 0.5% 3 +2 +1 +1 +1
melanoston 4 +2 -1 0 +1 melanoston 4 +2 +2 +1 +1
5 +1 0 +1 +1 5 +1 +1 +1 +1
1 +2 +2 +2 +1 1 0 +1 +2 +2
Group 2 2 +1 +1 +1 +2 Group 2 2 +1 +1 +1 +1
0.1% 3 +1 +1 +1 +1 0.1% 3 0 +1 +1 +1
melanoston 4 +1 +1 +1 +1 melanoston 4 +1 +2 +1 +1
5 +1 +1 +2 +1 5 -1 +2 +2 +2
1 0 -1 +1 0 1 0 -1 -1 0
Group 3 2 +1 0 0 0 Group 3 2 +1 0 0 0
0.01% 3 0 +1 +1 +1 0.01% 3 +1 +1 +1 +1
melanoston 4 +1 +1 +2 +1 melanoston 4 -1 -1 -1 -1
5 0 0 +1 +1 5 0 0 0 0
1 +2 0 +1 +1 1 +1 0 0 0
Group 4 2 +2 +1 +2 +2 Group 4 2 +1 +1 +2 +1
0.1% 3 +2 +1 +1 0 0.1% 3 +2 +1 +1 0
arbutin 4 +1 +1 0 0 arbutin 4 0 0 0 0
5 +1 0 +1 +1 5 0 0 0 0
1 -1 +1 -1 -1 1 -1 0 -2 -1
2 0 0 0 -1 2 -1 0 -1 -1
o R S ST /e A T S
4 0 0 0 +1 4 0 +1 -1 -1
5 -2 -1 -1 0 5 -2 -1 -1 0
1 -1 -1 +1 0 1 -1 0 0 0
2 0 0 0 0 2 0 0 0 0
GCL?::f:f 3 +1 +1 0 +1 %;‘;‘:ﬂf 3 41 41 -1 41
4 +1 +1 0 +1 4 +1 +1 -1 -1
5 5
* Footnote: — Red or black * Footnote: — Red or black
+ White + White
o] Control color o] Control color
None Death None Death

o, 0.01% melanoston =% % 25FHE 35 4 43
of Ax A&H o= tyrosinase A =7F Wit
Melanoston =7} 7}&F =2 0.5% melanoston-¢i]
e A2FA Feokor) 0.1% melanostony 2
0.01% melanostonel|A] Hro}l:x ¢f7k =2 tyro-
sinase &A% B9t} 0.1% arbutin = 2% A 2533
B 4F71x]E oF7) tyrosinase A o] wolx o}
melanoston =28 3+ 0.01% melanoston=E.c} =
sttt Vehicles} AAdd) 2ol M= AA 3 tyro-

&
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sinase &Ao] =4 F&A= g} (Figs. 7-12, Table 4
Fzx).

3. Melanoston =X % ZFAIM|Z (keratinocyte)
ol gllal] M| & (melanocyte)L{oll A g2 atg
(immunogold particles) & § A 74

Ao WehdA el Heks 33 Al
o] B3 BEF o] ¢l32 melanoston E3E

2awe) e
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Table4. Incidence of tyrosinase activities on epidermis of UV
radiated guinea pig skin after treatments of various
percentage melanoston and 0.1% arbutin

Table 5. The incidence of gold particle appearnace, tyrosinase
activities, in the cytoplasm of epidermal cells of UV
radiated guinea pig back skin after the treatments of
various percentage melanostons and arbutin

uv uv uv uv uv
Group 7HAWME AP ZARE ZAME RALS 2ALE After melanoston treatment
AF 1F 2x 37 4F B g
i 1st Ist 2nd 3rd 4th
1 + + * * + animals day week week week  week
Gropt 2 K ++ + ++ +  +-
(0.5% 3 + + + + + Group 1 M AT it L .
melanoston) 4 + ++ + ++ + —
5 T + + + 4t Group 2 K +++  + ++ + +
1 T+ T T T T M ++ 4+ + + +
Group2 2 + o+t £+ Grop3s K +  F 4
(0.1% 3 4+ + + + M =+t ++
melanoston) 4 + ++ + + + Group 4 K ++ + ++ ++
5 =+ + + + + P M + + +++  +++
1 +++ ++ + + =+ Groun 5 K ++ ++ ++ ++ 4+t
Gowp3 2 ++ o+ o+ o+ = P> M + o+ o+ o+
(0.01% 3 ++ + + + + K + + ++ ++
melanoston) 4 4+ ++ £+  + Group6 ) o+ n +
5 ++ + + + +
Foot note :
1 + + + + + K : Keratinocyte
Group 4 2 ++ ++ + ++ + M : Melanocyte
(0.1% 3 + + + + + 44+ : Strong activities of tyrosinase
arbutin) 4 ++ ++ + + +4+ +-+  :Moderate activities of tyrosinase
5 ++ + + + + + : Mild activities of tyrosinase
1 T + : Trace activities of tyrosinase
+ ++ i + + Group 1 : 0.5% melanoston-treated group
Group 5 2 ++ L ++ Group 2 : 0.1% melanoston-treated group
(Vehicle) 3 + + ++ + ++ Group 3 : 0.01% melanoston-treated group
4 + +++  + -+ Group 4 : 0.1% Arbutin-treated group
5 ++ + ++ + + Group 5 : Vehicle group
1 S 44 4 4+ + Group 6 : Control group
Groun 6 2 + A+t 4+ ++  ++
(Contfol) 3 + o+ o+ o+t
SooEEE o wigaiie) 399 W) el sisishFes
13-16, Table 4).
Foot note  + -+ + : Strong activities of tyrosinase
++  : Moderate activities of tyrosinase
+ : Mild activities of tyrosinase I
+ : Trace activities of tyrosinase ¥ =
B3 ehls dekdaat wye w93
Wt 0.5% % 0.1% melanoston =M= =2 o BEFe] gl WehdA ZoM A, FA9=
T A3Fe} 4ol ZP k2 FHES B 01% dehde] AAMER olFHe] AAMzR F<lH
abutin EXZNNE SEF 156 Zase] thel o] Qormas WndIed 24 F& 749 3
AR AT} A 474 HaE 9 vehides  RAe dehisa Qeld gk ojid el
A9l mgaA Agdom ¥e 2UES ¥aT @ RS WehdAmldly Wehd 2o §4
AN N HEFHH FHELS 05% F 01% o] I Tolmz o] Wehduao] FAHL A}
melanoston =X oA =X F A3, 45 2 = A 2ekst 2 glom njule] EAo] YAE Ao

& ¥, 0.1% arbutin £ X A= arbutin =32
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AFAE] AR 5 e AL AR =32
AN WEdAE AR FAE Alshe el 1

S7kA] wpgel, & WA uhg>

A= Aepd 2o gL ARATIAY A4
AlA el Aks g Zlez A7E
o} (Gahl 5 1995, Potterf ¢} Hearing 1998).

W ] 2o A

=
s

2 AFNAE FUA PHE 95 F A7
AseE 5 ebdA Eel A Wekd Aa7} 94
=

g u) Azels $wIHE tyrosinases] ¢
tyrosinee] Al3}E] o] melanosomes’} 3 Al ¥lth= ¢
el wiel tyrosinase S =% W23} o H
el AAAR A Yo FAsch

Hearing=} Jimenez (1987)= phylogenetic spec-
trumg o]-8-3te] Wehdg4e] A4S S8 dad
copperE -3t &4} tyrosinasezt sk,
3] ZHEEAAME depddEWelM EREr 2
Sl PAE ket Falol= 7S S gly-
cosylated enzymesz}al F#3) © 1, tyrosinase:=
melanogenesis 243l F93F 24ty 3hgH.
Fuller 5 (2001)2 #ehdA| =y tyrosinase 84d->
Q%o whet Hhrhn glow, F<1e] wi e
Az €] tyrosinase A =7} vl y 3k} welA
tyrosinase A== v|He] FHA} Fe] glrkar
A7 4 Sk

2 Ao AgEEe] M4 ultraviolet B
(UVB)ZAFS o|g3lsltt & A& Z 458
of UVBE ZARH I8y dehd Ao F7k=vt
I A1 FAE] dHAIA] sk 2Ey d R
o] sAES WS dor|es dEhdAEe]
Z7%e) o3kt a shgdch. 22y} Bolognia 5-(1989)
< UVB light= 35 2] HepdA 2] MSH (mela
notrophins) receptor® Z7}A17|z olgbr] MSH2)
A=)l 2]3F melanogenesiss: $31A1 7153 skt

Imokawa 5-(1986)2 #1¥ 33 UVBE zA}
3t Az} Mongoloid human skinz} g2 M4 3ls
74A gt slelom, UVBE wiyd 3dY A4 AY
2 3o =247 T3] 2oz Witk
sl9ch. ol UVB Zzo] ofste] )5 dej
X 41 200~400cellgmm?iA] 139 & 800~
1000 cellmm?e. 2 =7} oty 3tedch Ando =

[e]

E

=

M2
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Zhbix

s

[MLEE=]

(1995)2 tyrosinase = Wehd Aol HAR AgHH
ql Aty dom, AehdA Y melanosomes =
43 maboz Wehde] AW L 7| %ol 519
. 221} melanosomes?] 4=+ tyrosinase mMRNA ¢}
=)o) W 3}E 27 melanogenesiss} tyrosinase 2+
=shae A7} g seln
o} zto] o RpES He] AL ek
e A 2¥ste] 4R 233
o) WebdAEst sk Pehd A zelwd, tyro-
sinasesl) ©JalA 4ol FAAGT waiA gl
mebA] tyrosinasee] F42- 3| e] A} S
At 4 ek = Aol Wz shate by
4 HegHes WehdEE st tyro-
sinesed] A9} 18 2PEF 4 2l UBV
£ FvZe] ¥Fe] 2AF F melanostond =t

& 15, 25, 35 9 45| ZA =IHA tyro-
sinase?] A =E SAT 23} A3F g 4FlA
&8t tyrosinase B4 =71 7143 712 melanoston
o] Mepd A AABtEEN wuiAzA o
ol o] SHENT, A3F B 4772 A
e R Hepdyzel AR ZANA FIF
o] B¥7} 714F+E 7= melanoston®] melanoge-
nesis¢} tyrosine®] 7+4= ket 4 9l

s)%e] Ao #g A7 edARH we o
A, 53] Qe 5l aps ] 98] s
2k}, Jmbow 5 (1974)2 hydroguinone (HQ)el| £
A gshx D] 7)akE 2A]3kshA ubY (dopa
reaction)¥} Axtdn]7dA wphgo=z A ] 3|
A Zrsboict &) SlEle HepdAl 2y melan-
osomes WE-7x2] W3te} w37t 1 fle] o
3 P gEHoze dehdM 22 At o]27
b1 Fsbednh. Hashimoto 5 (1988)2 HQ7} )
oAl Aol Z&st 14719] hydroquinone fatty
acid esters (HQ-Rs)S §H43le] 2 QiAo kA
A3 F5 7)ee =3 vk ik Fligiel 5
(1992) & q1Ale] Ew)Axe) wjekste] AT Az
al-transretinoic acid7} @bl 2o} Wehd ok
9] 24& oAgciy wwd w) . Akiu
(1991)2 arbutin (hydroquinone-3—-D-glucopyra-
noside)o] WzhddAlS A3k B16 melanoma

ox r& L

A3
3z

> 9r
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cell& wjekslel w3}l Jin 5 (1999)-2 arbutin
o] At} wAle] AlzellA tyrosinase #4& A
sted Webd g S As3eta 3o, Maedast
Fukuda (1996)= #}adolA A= arbutin (B-D-
glucopyranoside of hydroquinone)-2- tyrosinase &4
< x| gk F4E vt glek

47)9k zke] s13e] kAo
quinonex} 1 ¥W3E-# gl arbutin, retinoic amd o]
2 7HA7F Sl ol=ldt B o] & ]2k tyrosi-
nase & = 2] Aol &3t Wehd Ao dAe]A
v dezhdA 2] FA1E AAATE Aol 18
v2 ZIA|ZA] tyrosinase FA = =32 3|9
S =S SAseY 7P Bl HAF iy
o2 AAXA I 3vh

B Aldo]|A] melanoston2 arbutinz}e] vl wAld
oA arbutin o} A o238 A gils el
oot Arbutin =& 22560 = v A F2 tyrosi-
nase &4S Bglou A3F B AldFolAM F43]
-2 tyrosinase &4 o] #EF YT, AR AL o
43 RPN = g F35 o] abutin =3k
% 3~4F=2 Z54= Z71E 0. 28y melanoston
EUF RRAE A2FRE A3F 4 A4dF =2

ol o]27)7}A] tyrosinase B £ #|&2 o2 b

0]-8-5 B2 hydro-

N

Al FAHG T FHA] REE ko IAFHG
=
o]zt 72 A= melanostone] ¥ ]2
Aol g3 w37t vk skl
& F sl
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L egendsfor Figures

Figs. 1-6. Colors of the back skinsin control guinea pigs(Fig. 1), in vehicle group guinea pigs(Fig. 2), 0.1% arbutin treated guinea pigs
(Fig. 3); in guinea pig at 3 weeks after application of 0.01% melanoston (Fig. 4), 0.01% melanoston (Fig. 5) and 0.5% melanoston
(Fig. 6).

Figs. 7-12. Tyrosinase activities on epidermis of control guinea pig (Fig. 7), vehicle group (Fig. 8), 0.1% arbutin treated guinea pigs
(Fig. 9); 0.01% melanoston treated guinea pig group (Fig. 10), 0.1% melanoston treated guinea pig group (Fig. 11) and 0.5%
melanoston treated guinea pig group (Fig. 12).

Figs. 13-16. Electron photomicrographs of melanocytes in epidermis of control guinea pig (Fig. 13), vehicle group (Fig. 14), 0.1%

arbutin group (Fig. 15) and 0.1% melanoston group (Fig. 16). N: nucleus, P: gold particles, MS: melanosome, rER: endoplasmic
reticulum, bars: 1 micrometer
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Abstract

I mmunohistochemical and Electron Microscopic Study
on the Depigmentation Effect of Melanoston

Ho-Sam Chung, Chul Oh?, Byung-Chan Kang?, Ho-Kwon Jung!

Department of Anatomy and Cell Biology, College of Medicine, Hanyang University,
1Chamzone Biomaterial Institute

The present study was designed to address whether melanoston which was extracted from yeast was able to induce
depigmentation of the skin in guinea pigs. The activity of tyrosinase which participates in the synthesis of melanin
pigment residing in melanocytes of guinea pig's epidermis was assessed using immunohistochemica staining methods
with anti-tyrosinase antibody. To determine whether melanoston affects the processes of melanin synthesis in
melanosome of melanocytes, melanoston-applied skin was examined by electron microscopy following immunogold
tagging methods. We obtained results as follows:

1. The activity of tyrosinase was the lowest 3 weeks after application of 0.1 and 0.01% melanoston on the skin of
guineapigs.

2. The frequency of immunogold particles distributed in melanocytes and keratinocytes was lowest 3-4 weeks after
application of 0.5 and 0.1% melanoston.

Thus, these results suggest that melanoston has a potential to inhibit synthesis and distribution of melanin in the
epidermis.
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