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The Effect of Genistein on Melanin Synthesis and In vivo Whitening. Yang, Eun-Soon!, Jae-Sung
Hwang’, Hyun-Chung Choi?, Ran-Hi Hong?, and Sang-Mo Kang!. 'Department of Bioengineering, Grad-
uate School at KonKuk University Seoul 143-701, Korea, 2Amorepacific Corporation, R&D Center, Seoul 140-
777, Korea, *Department of Preventive Medicine, College of Medicine, ChungAng University, Seoul 156-756,
Korea, “Department of Microbial Engineering, KonKuk University, Seoul 143-701, Korea — The effect of
genistein on melanin synthesis was studied using ir vitro and in vivo model. Genistein inhibited melanin syn-
thesis in cultured melan-a cells dose dependently. Tyrosinase activity was decreased by genistein treatment in
melan-a cells, but genistein did not inhibit tyrosinase directly. Genistein did not affect the expression of tyrosi-
nase in melan-a cells. Genistein inhibited the activity of o-glucosidase in vitro and the glycosylation of tyrosi-
nase in melan-a cells. The resulting unsaturated glycosylation of tyrosinase makes it unstable and disturb
correct transportation. To further clarify the effect of genistein on the melanogenesis, we established UVB-
induced hyperpigmentation on the shaved backs of brown guinea pigs. The animals were exposed to UVB
radiation once a week for three consecutive weeks. Genistein (1 and 2%) or vehicle alone as a control were
then topically applied to the hyperpigmented areas daily. Genistein showed significant lightening effect on the
UVB-induced hyperpigmentation in five weeks. Depigmenting effect was prominent in 2% genistein treat-

ment with Fontana-Masson staining. In conclusion, genistein may be a useful agent for skin whitening.
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Hehd A FEA9) tyrosinase™ rate-limiting step?)
tyrosinesl]A] DOPAZ.S] A3} o]%F DOPA quinonelE
9] Ag& w7 goH2]. Tyrosinase: type I membrane
glycoprotein.‘-’—i*i AFE 7709] glycosylation siteE- 74|

3L 81=H9). Glycoproteing: A4 8= glycosylation 42
asparagine?] side chainell 9] NHy7]o %& Eo|: N-
linked glycosylation 34 3} serine¢|t} threonine®] side
chainl] ¢} OH7|9| %& £l O-linked glycosylation
A o2 J¥=|[16], ©]5 tyrosinasex N-linked glycosy-
lation 24l 9}3] ghEeiZc}, hilAle] Nolinked glycosy-
lation> endoplasmic reticulum(ER)el| A} wH 3 A HY
3 A deldet26]. Glycan unitd] ) 1474542]e] 7
(GlcsMangGleNACy)»e- ER=H] upzhel Al EAZo)A ks
ojz|m o] F ] Auk2- ER WA whEelx whialzs
Zo|F}[21]. ERolA o] A #}A-2 oligosaccharide
9] hEo| £4)3HE mannoseoll A 3709 glucose S a-
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glucosidase 13 M7} ¥elEo 2 A A1zE A = [34].
Tyrosinase®] glucose trimming 7 castanospermine®]
1} deoxynojirimycin(DNJ), N-butyl-deoxynojirimycin(NB-
DNI}} 722 o-glucosidase®] ZaAllel] 2jsfA] #sj€lr}. o]
o tyrosinase’} F4:314 folding=]e] copper’} 9= E-3H4
3lel sl WAIE ] melanosomeZ o] 554 H 8.
o]¢zte] a-glucosidase A sA = A .02 Wehde] ¥4
= Asjgeta o=l ie27].

A nAZ 71} sl AM-EE el Ltyrosinest
A2 243l A& A o] [24], FA]AF tyrosinase
A H-919) copperE chelatingd}e] tyrosineol| 4] DOPAR
722 DOPASIX) DOPA quinone®-2 A== 345 %
3)&F}5). FH, Tyrosinase glycosylation *] 3|4l tﬂﬁ;} X
5ol 251 Imokawa 5 [191 tyrosinase’} carbohydrate
moieties ZHNA Ty, Ty, T3 ©F29, B16 melanoma A
X weFoll A glucosamine™} tunicamycin Z< EAEE
tyrosinase®] glycosylation Hh~& *3}5le] Hepyl A o]
443 A E 5 e E319 =3 Franchit[14]
Calcium p-pantetheine-S-sulphonate”} tyrosinase®] glycosy-
lations: 33}e] tyrosinase®] A EE Asfsl= q&€S 3
o Bslgied. 28] 2 Petrescu $[27]e &3, ER
processing enzyme?l a-glucosidase 1, 1] #] af#]¢] NB-




DNJ7} B16 melanoma A% &AL AA|5tm ]2l
v8] 2%2] dephdute] AT B sk tyrosinase
glycosylation A|&zlle]] W3t AF-So] o] FX|L S-S &
4= al=t.

A Ae)ele F2 F, Ginkgo biloba extract, Greek
oregano 12] 3 Greek sage 5ol o] EA)3h 3] HofA
spakste} et A AT Qe AR X s uh gle
o[1, 31), Axe]|ele] shaks} AR okl F e} Al
A ZpejAdel] ojgt mlRett FEAE AAERe AR B
a=e QleH32, 33]. Lee (220 &Jabd A 2El2 7}
- o]o] B|7 A4 (non-competitive) 22 X ZHE] F2)8
a-glucosidsase®] TA1-S A &5}, Wang 5[29]01 &3l A
2H|Ql3} p-glucose”} a-glucosidase®] #3492 kinetic
975 F3l #H3io.

E A7l E melna-a A XA A 2Egle] Hepd A
A A Z] 5, a-glucosidsase B4 AAA %, 18]
3 tyrosinase®] glycosylation®] A EE A ste] A
2d|ele] dehd A A 244 7)Aol WA dopraA)
skt

= 0| Hid
IH-H- x old

A4 =2

A 8ol A% penicillin, streptomycin, 0.25% trypsin-
EDTA, RPMI-1640+ Gibco BRL(Grand Island, NY, USA)
o A, FBS: Hyclone(Logan, UT, USA)¢l| A, *H-tyrosine,
LumiGlo NEN Biolabs(Beverly, MA, USA)el| ], DMSO,
Endo H, o-glucosidase, genistein, pNP glycoside, lectin,
DNIJ¥ Sigma(St. Louis, MO, USA)°ll A, tyrosinase ‘%
actin 84| = Cell Signaling(Danvers, MA, USA)elA Z}7¢
Tkt 2 2ol ARl Aok w2 odFe] sl & A
5l B AlokS ARl

Melan-a MZE OjE8t melanin 84 x| &3 £X

C57BL/6 mouseo| A -2l 8t immortalized cell line?]
melan-a M E2=[6] Dr. Bennett(Cancer Research Center,
London, England)2FE] ¥oF wo} A18-8193t}, Melan-a Al
¥ FBS”} 10%, 12-O-tetradecanoylphorbol-13-acetate”}
200 mM, streptomycin®] 100 mg/L, penicillin®] 100,000
U/L, Cholera toxin®] 0.87 mg/L. ¢ & RPMI-1640 ¥f
A& AHE3Led 37°C, 5% CO, 738}l A vl 3ot
Melan-a M E7} wjek7]ell A 90% confluentd}A] =}a}w
0.25% typsiVEDTAZE A EE wjoj A 12-well platee]]
welld 2 x 10712 F43 F 2477k F<t A E7} plateol]
A FAEF 71931571 welld Al Z-$ RPMI-1640 A
999 uLse} A2dd84 | uLE Yol Fvt A AHel
< DMSO®| Y3t TERE Hof AHEE fE2EE
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DMSOE A& MEE o] 83l9ich. 919} 22 uhfez )
Y2Hd# DMSOE 347 Mg F 44A HE9
viability: crystal violets ¢}-83 9422, melanin®] %
1 N NaOHZ cell® o] 475 nnelld FY=E 2438190

Tyrosinase &4 =3

Tyrosinase 4-2- *H-tyrosineo] EAMkel ¢]3] DOPA
2 AREEA f2EHE ‘H08 WAbsEs SATeEH
Aekslodr}H{15]. Tyrosinase= ©] E4AE €3 melan-a Al
29| 2255 o431tk W& A7 3 melan-a HE
£ PBSE M &3 ¥ tyrosinase buffer(80 mM phosphate
buffer, 1.0% Triton X-100)% 7}3}e] MEE 343} o}
SonicatorZ o|-838le} MEE FY3813L, tyrosinased] FET
3ted 4°CllM 14]7F B3 AX AT, YAlEElsle 3R
5 AAZ AZAE o]E3le] S AT 4
HEg-dol 10 ug®] M EFEA AU 2del, Ltyrosine
2.3 uM, L-DOPAE 23 uMe] HEF H71381L, 5 ucCidl 1-
[3.5-H]-tyrosineZ} 200 uL2] phosphate buffer(80 mM,
pH 6.8)8 A7lsle] 37°CellA 147 E1F WhEAIZH. Wi
% 02% BSA 250 uL$} 10% trichloroacetic acid(TCA)
500 uLE 713l ¥he-E AR A7) WAl Eelste] A
S ARAF) T AFZHel]l 500 puLe] charcoal(1:1 in PBS)E
Wi ARgelA 1A F3A7] F AR R AAES
A AsEI, 1 AZB-E #8}e] liquid scintillation counter
(Beckman LS5000, Ramsey, MN, USA)Z. WAFs#E &4
313ct. o, H,08] ¥AFse] H-E&F tyrosinase A4
A B3t 2 A2 B

In Situ tyrosinase &4 &4

E AI3-& 3H-tyrosine®] tyrosinaseol] £}3] DOPAZ. ¥}
FAwA vhe= 3H,09 kS At tyrosinase®] TS
225k wholeh(15]. 12-well platee]l 2 x 10718} AEE
R 24417 ARSI RPMI-1640 WAl 7+ 1 mLol
2 uCi®) *H-tyrosine®} AU 2E|QlE 3718t F oA 244
7HE woFasic). o] F, 500 uLe] RPMI-1640 wi=]E 3|3l
7)ol 0.2% BSA 250 uLe} 10% TCA 500 uLE #7}3}
of ThilzlS A 7|2 A4 EEe DHAE A A
o}, o]zl AkZel 7} | mLell 500 uLe} activated charcoal
(50% in 80 mM phosphate buffer, pH 6.8)S 34| 7} o]
E3lsbe] L AEN-S F3EAL liquid scintillation counter®

233535,

In vitro o-glucosidase B &X

a-Glucosidase”} p-nitrophenyl(pNP) glycoside®] glycoside
HEL 71A2 23, pNPS} glycosideE: EAMFS-o2
I3, 37101 ol A vh& pNPO] k& 405 nmell A
FATE A3} o7 2F a-glucosidase activityS ZHd
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HoF 223l vh4]. 50 mM phosphate buffer(pH 6.8)0)
Ay 2d el B2 g-glucosidase(0.5 uniymL)E ¥ XL
37°Cell A 1217 < WHEAIZ S o3 7] 0.2 mM pNP
glycosideS- @12 37°Coll A 108 F<F 4RSS A7 ¥
1 M Na,COz% 39 ol uhg-& AAA7]1 2 A= pNP
9] k& 405 nmell M FF=E A sle] AR

Endoglycosidase H &X

Endo H= 7 s3] @ F2-3 78k Eieln
[17]. 3FA 5t N-linked glycoprotein % complex oligosac-
charidel= o] Edoll ofs] 7R =A] vt utelr
complex oligosaccharideZ- 7}A]3= ©edAl el tyrosinase:=
Endo Hell &J&)} 71-5al=#] 9=, 9HeF glycosylationZd
Foll FAI7F A tyrosinase®] F F-o] A2 HAF A
deohd o] Eae) 8 7 AI7L 7R, western
blotg 3l =9 tyrosinase: o] € UA & WY =
71(¢F 50 kD)Z Zolx|A "l o] A2 o-glucosidase
inhibitor7} M E WellA] 2H4-3te] AAZ tyrosinase]
glycosylation #3- AaslieA] dolir] $Js)] AHLE
ol A1E b olt}13]. Melan-a Al £E FBS7} 10% S
7} RPMI-1640 wjA]o] o] 37°C, 5% CO, 271 3loflA] )
Jslgie}. o|FA Wikt MEE 7t 75 em? Bl FEkaa
ol 3x 10715 FUs}a 12417 AA)sled A XS 7)o ¥
ZAZ) F, A2 A 2E]Q] D DNPF 2] s A A
2 Zholrgie}. i E2ele AV Qe DN =e]7] $
3 AR DMSO7E o sl WiAE AEsiedd. 2=
3L 3] A F MES trypsi/EDTAE. A2 3}ed upete]]
A o= o2 w3k}, o|FAl 22 M X lysis buffer
(2% CHAPS in 50 mM Hepes and 200 mM NaCl, pH
7.5, 0.1% protease inhibitors)Z- ¥ 1L sonication®E 5%
T HEE sfEidct AE FAS 4°C, 108 33t 4
2421 (15,000 x g)3 o A AR k2 AlE e} Wehd S
Felstd A EaL, AAedutE o A @A 5
X, 700 pg/100 pL)ol| lectin 50 uLE ¥ cold roomel A
B 51 rotationA| AT 12]3 AEAE THA] 4°CollA
108 52 DAR=(15,000 x g)eted lectinthE Z3ket. o]
lectin 3t Al e} o FR3) Hgsle] o] Wojx B2
glycoproteinits $53le] 25 4~ vt o|3A - lectin
£ CHAPS buffer(2% CHAPS in 50 mM Hepes and 200
mM NaCl, pH 7.5)2 7 ® %3, PBS(pH 74)2.2 3
At 2 F 0.02% sodium dodecyl sulfate(SDS)7} S-<]
%)= 50 mM sodium acetate buffer(pH 5.4)% 20 pL %
3 100°Coll A SEF E9l F 12,000 rpoellA] 102 <t &
222 (15,000 x g)8e] lecting A|A3}IL AFgHTE B3lct. of
714l endo H 10 puL(1 uU in 200 uL)®} protease inhibitors
£ ol 37°CelA] 124)7F Bt EANR-S Al a4t
S F uk-$-H o sample buffer(125 mM Tris pH 6.8, 4%

SDS, 10% glycerol, 0.006% bromophenol blue, 1.8% f-
mercaptoethanolys- ¥ 5%7F %<2l ©H& western blots Al

Alsksiet.

Western blot analysis

Ak uhe} 2] A2J3t melan-a A YA wiSF
g ¥ PBSE A H3 H, 1.5 mL9) solubilizing buffer(10
mM HEPES, pH 7.6, 15 mM KCl, 2 mM MgCl;, 0.1 mM
EDTA, 1.0 mM dithiothreitol, 0.1% SDS, 0.2% Nonidet
P-40)ell A7), 1587 A5 Sl AR Cell
lysateE 18,000 x g, 1087} AR 3}ed A& Al oz
FE dA ke b (20-40 pugye 3kl 10% polyacryl-
amide geld ARS3}o] %17]°353t v}, PVDF membraneo]]
A7)1H 22 transfer’] 7t} MembraneS 3% BSAZ. 1A| 7}
&<} blockingdt ¥ tyrosinase, actin 5-2] primary antibody
F 3477} 54} A=2I8)aL, horseradish peroxidase”} A¥H
secondary antibody ¥ LumiGloE- ©]-8-3}e] A%l wi =9
7= (band intensityys #18lit}. Actin Z}7te] A&l
TS Ao SR Eelslr] 3 E2FoE AL
£33t}

oIz M A Uk(artificial tanning spot)| %

AL (UVBYI 213 elgianle] Az 4mle]e] female
brown guinea pig(Z4 EXE.E, Tortoiseshell guinea pig)
5 3919l 22 AAR e I¥e] A 1 ems) 9 %
el B4 &FulF £YS HFAZ ¥ Waldmann UV
800(Herbert Waldmann GmbH & Co, Philips TL/12 lamp
emitting 280-305 nm)E At & ZAFEIAH. 13] A
2 500 miiem®E slen F 13, 337 AL 2AjE 2
ZARFo] 1,500 mi/em®] EHA slgiv12].

o)y S3e &=

Al ALl 3 FAE A v 2L =
Zohe A Wl S5 ALAH YA Eat 29T o
o) W ALARS] 27 A GIE dohir] Hsle] o}
2eke 2. ApolilS- ZAKEE v E] vehicle(water:ethanol:
propylene glycol = 5:2:3)ell 1%, 2% s=& 43212 Ay
2eQg 1 28], 577 Mg mEselt

7171& ol28&t "t

A ZHA] (Chromameter CM2002, Minolta, Japan)s- ©]-8-8}
o, AlV2dlee] =X A3} =F F9] L*gh(brightness
parameter)®] W35 SA3AT. FY F9lol Hair 33] ub
2 ZAsle] 1 HAghs T3le] vl

R8N 5|

5577 AlY2dQlS =X8 QJF AN 8 mm biopsy



punchZ- o]&3}d AZIB)IL . 22L& 10% neutral buffered
formalin solution®-2. 1A akod wlelsoll Eefaldct. Ea)
g 24g 5 uM T sectiondt The, GukAQl mH-EA
& ##3}7) ¢85t} Hematoxylin-Eosin(H-E) &4<-, e}
o] A W3S #3s)7] 93] Fontana-Masson(F-M) 4
4 e

SAl X2

RE 22%F mean+S.EE YEPII T One-way ANOVA
2 AHgste] B4 A2)d F p<0.05 Fo|5EelAM FHS53}
A=t

HL|AEQIo) melanin M4 x| F3t

A 2e]el-e gabal A4S 7T glon 3R F
o gt gl Alete] IR =T Ao E vl §HE v}
ik 2o v} 9iob23]. 23t Al EFolvt in vive
ol 4] AUAE|Qle) w Eajol] gt AY A Had u}
At

B A= NESFAA AY2sgle] depd AA
g4 &3E &Asl7a} 81} Melan-a A Eol] Ay 2H|
Qg 0.5, 5% 50 uME 347 A F AE ASET 4
2hd A S 2X8 A= Fig 13 29t Fg. 1904
9} zro] A 2EQ) X A 7 FEIF AE] Aol
F& A ket e dEid AL TE s
A H. &, dabd A A& 05, 5, 50 pMell A
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7+ 9, 38, 55% °lict.

Chang $[11}1& Alv2#lele] mushroom tyrosinase®] &
AL okatA JAlgeRT B wdtk v gleh o] X #Jstd
ICs50=0.822 mM=& &4kl B3 (IC5p=0.054 mM) 53wl
7} o} FAJo] glutal B7) ofgic). s B ARA} A
FFA] ekl AA As) E37h 50 pMellA 55%2 #
24 A Jebdoza a2dlelel tyrosinaseell A 2
g3l AR AT o AR dehd AL A6
& Aoeg AT} Yan F[3519] Haof 2jahd, Al
glolS B16 melanoma A8 ARL ICs=15.5 uM 55
oA Aslel.on AUadQl Mol s MEe] Bkt
cytoskeletal networke] 3=, Webd e} 7} tyrosinase
o] oko. ZylElgic), 3, Rauth (28} A2H|gle] v
At A} felE melanoma M E RS JAFHL ¥ s}
o}, o] Kol o5 A AHE|e)S melanoma Al X2 A
e folH oz JAsided, ol ps3o] Ly Hxe} A
HAe] sldlet. &, p539] £ o Av2sQle] &5}
7} FojR|=d] o]e] AR p53o] AM2#lele] melanoma
AE A Asl Edol g AFEE F= 2L rE.
gt Hatel Aedsleie Aas|ele Az Wehd
ek} tyrosinased] FAE FHow, Ax £A4
(dendrite-like) T2 FAAIATH GHEE A7 o] el A
FfjellA] dapd o] AiA oz HojAA Hr ulA]
¥ & e Aol =3 AEFE depde] Alx
o ZH=} QA ZAAM dehd Ao} FrEE FIED
o] A= B dgo] Az} Adolsp o] sk Ee} vigt
A XA AU2HQY Eapr) v2r] Yoz A7Ed.
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Fig. 1. Inhibitory effect of genistein on cell viability and melanin synthesis in melan-a melanocytes (Realtive melanin synthesis and

viability value were expressed compared with control as 100%).
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2 Ao A= 8] 2| 717 melan-a A EA A
2 Qlof gt Mehd QA A Bz 50 pMell A
50%% 438l FEol| B iy 52 sl Ao
RZAH RS o1 F in vivo AFE S8 v %S el
A golH gt}

HLIAE[QIS) tyrosinase &4 N 3

A 28Ql9 tyrosinase A HA| EIH= &3 vrs}
Z+o] mushroom tyrosinaseZ o83t AFAA= 9l 211]
o] oFsl9] 2™, mushroom tyrosinaseZ AHE-3S oo}
AZE S W] Aart 2 A$ot gle==10]
A ME AV 2Helo] melan-a Al E2] tyrosinasedl] 214
st AL AR & NEFFAM JAlskeA]
2 248 32} 89t} Fig. 2014 melan-a A 29 %
% tyrosinase®] sourceZ ARE3le 0.5, 5, 50 pMe] A
2HQE Mgt F 54 BAE S A3, Fig. 29)
(APIA Bz ule} o] 371X $% EFolA tyrosinase B
A GA| T HolA] it o] A aw|Qlo] Azl vl
9} 7| tyrosinasecll AH 2H8-3led Azl FA ko) ok
S 24,513 2] AAAH Al obd AL )i,

gHH, A 2E]le] A EFFNME tyrosinase S o
AsF=A] dolRrt, Melan-aZ 7194, AE wi=]ol] A
Y2 ]QlE 0.5, 5, 50 uM FEE. 2447F A2l3t ¥ in siu
tyrosinase ¥4 243 23 Fig. 22 BelA Zo] 0.5,
5, 50 uMellM F= =422 tyrosinase EAo) 242} 5%,
41%, 62% A=A o] Afellr 2wl Wakd 3
A A = Alvj2H¢le] melan-a Al Eol 2t}
tyrosinase®] A4S JAsle Aol 7)edee AL & 5 9l
Aot A9 depd A A& (Fig. )3} BlTA] o
w2 As)&2 tyrosinase B4 GAlgo] Wehd A A
3 Wi FABl S ARES B o] X9 4
Fol| A A 2EQle] tyrosinased] 2|4 2h838le] BAE A
a3tA] gkont, MIEWoA tyrosinase”} AH-4-3= @AY
Aot &, ofd Aol oJeFE v]A FAL JA|sh= Ho]
B3 A8 4 919t Hwang E[18]¢] 98 Bx¥

cinnamate -3 (3,4,5-trimethoxy cinnamate thymol ester,
TCTE)X in vitrodlA] tyrosinaseZ- 214 A3} = oy,
AEPZANA tyrosinase®] 43S AHalisiac). o] B o
3 TCTE: tyrosinase?] #3815 Z713}e] tyrosinase B3
= ZAAA71E AR Vel Kim 52018 Bl 28t
™, Co-ceramide’™= mel-ab A} Fj|A] AkvPKB A1 52 A
st A2 FAE s Wepd XS A= A
22 vehdet. of3= tyrosinase?] AAIIARR] micropthalmia
associated transcription factorg JA|&}ed tyrosinased]
S A AIZe Ruslg o). 88, Mishima $(25]&
glycosylation A 8] A<l glucosamine©]1} tunicamycin©)
melanoma A oA Hehde] AL 2AA)FIE A Zu ¢
Aehed 72F WY Z10E B gt vl glo

2 Al M AY2E[QlE tyrosinase®] AHFe] A &
= 9o} HESFFOA tyrosinase BAE BE oJ&H0
2 ARG 1 A= depd A dAEsE AAAdo) v
F B0t olF AR Mol AYAH QUL tyrosinased] W
o) AAl Al B - hiale) Wy F W
(post-translation modification) Al Feddkd vl F35
vehls 2oz 343 & 4 gidh

HLIAHIQIQ tyrosinase W30l Ojxl= &k

el Aol M AY2E|E tyrosinase A Ao} ¥
Aol A 283} melan-a A EojlA Hehd PA] A &
HE Yepl, M EY tyrosinase S A sfel= Hoz
vhepdct. & Ao AU 2Eele] tyrosinased] Lo
v A= JakE HEFFe 24 AU 2H|Qo] tyrosinased] ¥
qE Asfste] vy A& JehlEx) Flshar, = od
HAlol|A] 2R831=R] Felslazz) 3%t} Melan-a Al Eel| A)
U2EQlE 05, 5, 50 pMe] FEE 48417 A2g F
tyrosinase®] & FE western blot®E 43 A= Fig.
33} 29ke}, el BXo| tyrosinased] WL AU A
HelE Mg 374 ZE FE(lane 2-4)91 A vehicled!
DMSO(lane 1)¢} ®]323te] Hapr} gisie}.

Ando 53] linoleic acid”} B16 melanoma A ¥E¢i] 4]

12 12
3 2
e w ; ® 10
Tl B £
2T @ 2w
[ - = O
Ferdhad P e
E é (:4] E ::..;'6)
20y Z 04
g° 5
2 2 e 2

0 50 5 0.5 0 50 5 0.5
Genistein (UM) Genistein (UM)
(A) (B)

Fig, 2. The effect of genistein on tyrosinase activity (A, in vitro tyrosinase activity; B, in situ tyrosinase activity).
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Fig. 3. The effect of genistein on tyrosinase expression in
melan-a melanocytes (Lane 1, control; lane 2, genistein 0.5
uM; lane 3, genistein 5 puM; lane 4, genistein 50 uM).

tyrosinase®] FE EAA|7|H olofl whet Wehd FAde] A
S Busigic) oleidt 7189 o8] RuES AluiRe,
tyrosinaseol] %4 zH-4-sle] AsstA] ehet A2 ellA
tyrosinase®] B4 Aa3l7) HsiME Cy-ceramides} 7ro]
tyrosinase®] W& -& A &8} A1H20], - TCTE[18]+
linoleic acid[3]9} 7o) EalE FAA)7)E whge] 9loh L
2} ol2jgl B =¥ AEWQ] tyrosinase WEHFE 7
AR F5A 0] leE=, Fig. 39 AY2EQl Aol
XX tyrosinase®] W& o] U3 A2 Ho} AjLH<Ql
& )5 TR V1S e AR E 4 9le

2 A A AU AE|Ql2 tyrosinaseE A A )| 31A]
T o, waoh) Faotr FAERA g AEFE
A% tyrosinase A& A3 2=, glucosamineT}
tunicamycine[251F Ze] T 2] post-translational modifi-
cation SHAo|A] 2831=Rx]2) 52 Eold] B 287} 3l
o AR

ML AH9l9] a-glucosidase M| &2t
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Fig. 4. Inhibitory effect of genistein on o-glucosidase activity.
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Fig. 5. Inhibitory effect of genistein on the glycosylation of
tyrosinase in melan-a melanocytes (Lane 1, control; lane 2,
genistein 5 pM; lane 3, genistein 50 uM; lane 4, deoxynojirimy-
cin 10 pM).
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Fig. 6. The depigmenting effect of genistein on the UV-induced pigmenation in brown guinea pig (n=4; , p<0.05 vs. Control),
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