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2 o JFo] 5% Al vl A S 95k, vz 2 AT v Aol AREE & 0] (Cucumis
sativus L) oA A B B8 3 ATE 5319 cucurbitacin BE #8 AAISk1, cucurbitacin Be| #&}
d 3ol nX = &35 B16F1 "WeElwnt AZE o]&3] &1t} Cucurbitacin BE AlE 548 HolX|
HE FoA A3 7;34 Ay AL 25 oEzH o7 ZFAAFATE Cucurbitacin BE mushroom ty—
rosinase®] 42 AHA o= AafetA] FUAAT, Azl A& v AE W tyrosinased] TS AN
AL FA3AY. T3, cucurbitacin B o3k Wahd 34 As] 71 ATFE Sl5te], "Hehd el T4
3+ T2 9] tyrosinase?} microphthalmia—associated transcription factor (MITF) ] @2 @48 xA}
3l A3} cucurbitacin B7} tyrosinase?} MITFQ] @hid o] itd S w5 o)&Z 02 FAAY |+ AFAE EQlst
At =3 cucurbitacin BE ARl o] gh ] Hk WAY A 1A} (tumor repressor) X Wnt/ 8 —catenin 4!
ARG FHo 3k A 7150 852 WW domain—containing oxidoreductase (WWOX) ¢ ghilz &S
7S FIHE o R ERISIAT wElA, o] AT AHE F3ll, 2oldlA 8] HAE cucurbitacin B&
Aabd A2 (melanocytes) A Hehd F4-& Adfste %0 Yos Flstdon, s o & v Ax=
482 & Fo=E dud

Abstract: To develop an effective skin whitening agent for cosmetics, we isolated cucurbitacin B from Cucumis sativus
L. which has been used as traditional skin lighting regimen by the bioactivity-guided fractionation, and investigated the
inhibitory effects of cucurbitacin B on melanogenesis. At a non-cytotoxic concentration, cucurbitacin B reduced melanin
contents of B16F1 melanoma cells in a dose-dependent manner. Cucurbitacin B did not directly inhibit mushroom ty-
rosinase activity, but it inhibited intracellular tyrosinase activity in a dose-dependent manner. Its inhibitory mechanism
on melanin biosynthesis was further assessed, and we found that cucurbitacin B significantly decreased the protein level
of tyrosinase, a major melanogenic enzymes and MITF, a master transcriptional factor of melanogenesis. In addition,
cucurbitacin B increased the expression of WW domain-containing oxidoreductase (WWOX) which is known to function
as tumor repressor and inhibits Wnt/ 3 -catenin pathway. Collectively, these results suggest that cucuritacin B from C.
sativus could be used as an active ingredient for skin whitening.
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Wb (melanin)S  EI]o] A 5= HEhdAE
(melanocytes) W2 E &} F(melanosome)©| 23l St=
E5% A2 7| BA AR EE Aoty ek
oA FAE Hepd-e depdAxe] A =718
53) 22 A E(keratinocytes) Z = o], 37 2+ S
S 7 o]FstA "Ant ol g Wapd- AlEe] 354l
< AAse Tag AR, HYLEREH o+ A
dE FFtAU, ALlAdel o8] WA E = A 2
YA (free radical) S 2O 2N, T HE 2o Z
BE R3E3= $a3%F W] AlxHe] shto|ti1,2].
wetA], TRl EAstes Weld el ofo] HtiFo R

22 wWle] A9 A o2 A F(melanoma) 7} 2
2 5] HAEo] H2 AoE A Joh3]. @
g2 "l o]l & tyrosinase, tyrosinase-re-

lated protein 1 (TRP1)3} dopachrome tautomerase (DCT)
2}al% E-2]= tyrosinase-related protein 2 (TRP2) 59
o] 7HA mao 53 28 ofsf A HET 53,
tyrosinasex= Hebd Ao £5 24 T (rate-lim-
iting step)Q! tyrosine®] X3 3,4-dihydroxyphenylalanine,
DOPA)E hydroxylation ® %, TA Z37+=
(dopaquinone) 0.2 4F8}E| = Aol ZH8sl= 8 =
A Faolti4-6]. ol Aehd A Eao THE
Ak thEA] AAF A= L] 2 o] micro-
factor (MITF)©] Tt}
Bk ofyet daphd

phthalmia-associated transcription
MITF= Hehd 345 2dsh=
Aol Esloll = T3 AL shH, o]2 3 MITF=
Wnt/b-catenin pathway 5ol 93] ZHH Tty &l
UTH7]. wHebAl, o] 23 Wnt/ B -catenin pathway-= A
afjated MITFS] T3S AATOo 2N, daphd FA8S
Aelsts =20 JiEo] AlEH o] skt
SA AuT AATY Hgpde IiE
olgolu), A4, BEE E
2 7kA gjlo =z, "Wadol 3’/}5—3}71] 4=
ol A5, 717, 27 5
t dstAl Aot whebA, o 15}
6]17%}7] <8l dehd & =
(arbutin), O]-O]_E-:Hl:(hydroqumone),
59 4ol
FwsHA A A7 A=
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AN - o2} - o] - HAF
59 A, AU A T2 AR sE Al
o= Aoz AREH o $irh8,9]. 1, HWe}
o] 3 Al HEAA0 SHAAME XWOl A
F Jou}, A7 7FA AL = /9 o] AlAElS
A shs SAdME 1 G- 13| Holop & I
871 ok

AT ATFNA, GAA 16q3.3-24.191 X8 Y=

wWwW domain-containing oxidoreductase (WWOX)& &
oF oA Z A, Gubel Awel YAk HoF S
ol A o] FH (heterozygosity) =4 T HHEF}
(hypermethylation)”} € oiu} WWOX2] & o] 74w
of Jota BaEo] Q1S ¥k oy}, UVBel <3
55+ apoptosisol] 2H-8-3l= FEA JAAE, 3 FH
A3 A 3 (cutaneous squamous cell carcinoma)| A= 1
o] Zadel ok dHAT10,11]. EF,
WWOX7F Wnt A1 5de Aol A Al =23} Al 9
ol A A& E A= 9SS 3= Dishevelled (Dvl)
7} At Wit A5 E AAIS7] wEel, WWOX<]
TS 771 E29Y /e depd d48Ee A
et m Ze} I, 5ok WAk Aol
gt 7HsAd ol A= SkTi12].

webA, B AT s HepdA oA dehd
AE AT sAlol 952 o] AA o 783
s Ve A9 E
o] 2] &2] v ¥E&(methanol, MeOH)
2 23S AAEE A
A &ayrt $4Eg Y, B_O](Cucumzs sativus L)E
T W AEE AAsE a4 cucurbitacin BE
2 ZA AT

L0|(C. sativus)= H]'T}(Cucurbitaceae)9/] ghaf 2ol
g2 UE ghol A= SIHIN) e FEN)
< gl &Wol & Ur_-_ﬂ] shn 3 =3}
01 191_2:_1- o] B of= z/\l- EE
Skt ARRSFATH 3] /1= dke] A=

AF oSt A= L3 spdolyt izt
TheFek a7 gl o] 85 o] gk}
A X = LO|(C. sativus)E F310]
2, =gl Amol Agrta 5
LZ_FOJ]ALL B opalyl 2ol ZH o Qo
At AT 3 T3t gk 7] =o]
AR AEHR(LAEBE) AN =

)
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eyt 2k 3] 9 RE 7] 98 o|FAE &
Fﬂ AR ok 7] &o] AR 7| = gt} 20| —ir

=2 kst a3 3 del~ElA(anti-elastase) 2
|2 Y t}o}Al (anti-hyaluronidase) &/do] HIlH
vl lom[16], 2] odolAH o] E(ethyl acetate)
FEE 49, & elo]ZAUo}A(anti-tyrosinase) 2
ByE w7t ATH17]. 201(C. sativus)] 73 Eoll
8l A= cucurbitacin C7F E28 v} Q1 oH[18], 2.°]
2F9] 2ol A cucurbitacin A, B, C, D, E 9 IV} &
Azt B vF TH19]. Cucurbitacin Boll thal A
v ¥ &9 2 RE gyt g BRauEdo
[20,21].

B Ao M= 29|(C sativus)ZH-E cucurbitacin B
S B8] A, BleF1 ®Wakn} A 3o A cucurbita-
cin B7} @ehd ol mixle dFE ARSI, 1
2k WAYUFES ZAFSH, cucurbitacin B7} 35 &
3t 7l A% SEE AAEAY] 7SS g]lst
ATt

0°" e X

ol

ox

ﬂll

2. W2 o

2.1, Cucurbitacin B2| E2|A|2F & 7|7]

H Ago) ALgSE Q0|(C sativus)= DA F8T
AN A Tt A8 T NMR-2 Avance 11
600 (600 MHz) spectrometer (Bruker, Germany)E AM-&-
sto] ZAH3IHM o™, ELMSE Clarus 600 GC/MS
(PerkinElmer, USA)E AH8-3}3TF. Column chromatog-
raphy-& silica gel Kieselgel 60 (no. 9385, Merck,
Germany)-<, preparative liquid chromatography (Prep-LC)
+ Agilent 1260 infinity preparative scale purification
system (Agilent, USA)S AH8-3}% 0™, Z-4-2 Eclipse
XDB-C18 (Agilent, USA)S AHE-3}HTE TLC plate=
Kieselgel 60F»ss (Merck, Germany) B+ RP-18ps45 pre-
coated plate (Merck, Germany)S AR2-3}39t}. Cucurbitacin
B ¥FZ2 Chromadex (USA)OIA T4&ke] A&kt

2.2. Cucurbitacin B2| £2|

L0|(C. sativus) 20 kg MAstA AZX3 & HAXE
< WEE 6 LE 7hste] 2ol 3943 WRlste] 5
FS ol clssl e FEAL B

S
= a
HERS FEE(161 g2 LA o1& FHT=E dg

NA FF9] n-hexanes 713t 28 x|t -85t
31, x4 © 2 methylene chloride (CH,Cl,), ethyl ace-
tate (EtOAc), n-butanol (BuOH)S 7}l & wHx] s}
o Z4Zpe]l B85S AUtk CHLL #5209 g
n-hexane/EtOAc (gradient)e] 8-E-8v] = silica gel col-
umn chromatography S A3k 10749 AEE o=
UEATh 4283 Fr. 42 CH,CL/MeOH (50 : 1)o] &
<81 2 silica gel column chromatography & & A 5}
g7fel adgoz Uity £&E89 fr. 28 MeOH/
H,0 (8 : 2)9] €& &M E Prep-LCE A A5l 313HE
1 2 mg)e AT

313HE 1 (cucurbitacin B) — A F-4& Fuh 'THANMR
and C-NMR (600 and 150 MHz, respectively, ace-
tone-ds) data, Table 1; EIMS m/z (rel. int., %): 498 [M
- AcOH]" (18.5).

2.3, MIIZ HHRF AlSF & 7|7

M3 vfgFe] ARE-3F HiAE= Gibco BRL (Long
Island, USA)l A 43}tk L-DOPA, mushroom ty-
rosinase, piceid % niacinamide™ Sigma (Sigma
Chemical Co., St. Louis, MO, USA)°ll A 7-9]5H%1 2.1,
alpha glucosyl hesperidine TCI (Tokyo Chemical
Industry Co., Japan)ollA] T3t AR8-3FATE Cell
Counting Kit (CCK)-82 Dojindo Lab. (Dojindo
Molecular Technologies, Inc., Japan)ol|Al TF3le] A}
&5ttt Ao A3 EE A= Santa Cruz
(Santa Cruz Co. CA, USA)oA FY3t] AFE-31H T

2.4, MI&Z HH

Bl6F1 Heben} A Z= ATCCAA T35k 10%
fetal bovine serum (FBS), penicillin 50 U/mL, steptomy-
cin 50 pg/mLE F7}sF Dulbecco’s modified Eagles’
medium (DMEM) HlZ|(Gibco BRL, USA)E AR8-35}]
37 C, 5% CO, AtHlolEoll A Hi sttt

25 M= M=8 =X

ME AEES CCK-8 assayS A3t S43}H
o} B16F1 ®ebeu} M50l cucurbitacin BE 24 h #{ €]
3k 3 CCK-8 €92 931 | h F ELISA reader (Epoch,
Bio-tech Instruments Inc., USA)E ©]-83}] 450 nmoll
A FFEE AT
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Table 1. 'H and °C NMR Spectral Data for Compound 1

No. 8n (J in Hz) dc
1 @ : 211 m 37.1
B : 113 q (12.6)

2 456 m 72.3
3 - 213.7
4 - 511
5 - 142.0
6 582 m 120.8
7 a : 201 m 24.7
B 240 m
8 1.96 m 43.6
9 - 492
10 3.02 br d (12.6) 34.2
11 - 212.7
12 @ : 340 d (14.4) 49.5
B : 251 d (144)

13 - 49.0
14 - 51.4
15 @ : 141 m 46.6
B : 1.84 dd (12, 9)

16 4.46 m 71.4
17 2.66 d (7.2) 59.1
18 0.92 s 20.6
19 1.02 s 20.3
20 - 79.6
21 1.40 s 25.1
22 - 203.5
23 6.81 d (15.6) 1223
24 6.98 d (15.6) 151.0
25 - 80.1
26" 1.52's 26.5
27" 1.56 s 27.1
28 132 s 29.9
29 1.29 s 21.8
30 144 s 19.3
OCOCH; - 170.3
OCOCH; 1.97 s 22.0

" Assignments may be interchangeable.
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2.6. Hatd &
dAebd HF-E J. Hosoi 52 WH-S HY s /‘]’\]
sFATH22). 7HA3] Lk, 5 x 10 cells/well &
96-well plate®ll &%+ $, cucurbitacin BE 72 h 7‘1ﬂ
0}931‘:} oluf wjFH-2 48 h F g H ZolUnt Al
5 83l 3 10,000 rpmollA] 10 min &<t LA &
EMO# a2 FxEol 1 N NaOH / 10% DMSO ¥
80 Colld 1 h &<t =3tk Wehd g2 ELISA
reader (Epoch, Bio-tech Instruments Inc., USA)E ©]&
3te] 400 nmoll A FFEE SASEA A4S F o
A AFor RAsIATH

2.7. Tyrosinase & =&

Tyrosinase2] 4 =+= S. H. Pomerantz 52| WH-2
HEste] ARskTH23]. Zhds] dHshd, Alx 5
Z4-& 96-well platesol] &3 7, pH 7.2¢] 1 M po-
tassium phosphate buffer®l] %<1 1 mM L-DOPAE- @11
1 h &<+ 37 ColA ¥H-3-A T} ELISA reader (Epoch,
Bio-tech Instruments Inc., USA)E ©]-83}4] 475 nmol
A FBEE St AR ) ©ild HFo g B

gFAT.

2.8. Western blot

BI6F1 Heher} HEZE 5 x 10° cells/well =
6-well platesol] A 7]-2 % ©FSE cucurbiatin BE *]
23kl 72 h ¢ 8 Hl st Al E2E 22 F pro-
tease inhibitor cocktail (Roche Life Science, IL, USA)©]
H71E cell lysis buffer (Cell Signaling Technology,
USA)ZE 8FA]7]3, BCA o= tdild =2 =4
SFATE 4 ~ 15% SDS-PAGE gel (Bio-rad Laboratories,
Inc., USA)°l ‘& &2] Tild S Joadingdtal 271952
Z ZAMMAZ FH nitrocellulose membranes (Bio-rad
Laboratories, Inc., USA)Z ©|5A|#H Tt} MembranesS
5% nonfat skim milkE 3¢+ TBST buffer® 1 h &<
blocking?t F, 54 12} &A|Ql tyrosinase (sc-7833),
MITF (s¢-56726) WWOX (s¢-366157) 2 a-tubulin
(sc-8035)Z HF-S-AZT}. MembranesS 1 : 500022 3]
233k 22} &A, HRP-conjugated anti-goat IgG, anti-rab-
bit IgG, ¥ anti-mouse 1gGe} WH-&-A17]3L, TBSTE A
0% T3, ECL prime kit (Amersham, UK)E A}-8-5}<]

-3-A17]3, Fusion Fx 5 image system (Vilber Lourmat,
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Fruits of Cucumis sativus L.

MeCH

MeOH Extract
r-hexane |
CH,Cly
EtOAC |
SiO, BuOH Water

~hexane/EtOAC

Fr. 3 Fr. 4 Fr. b

Sio,
CH,Cly/MeOH

fr.1 fr. 2

Prep-LLC, C18
MeOH/H,0

Compound 1

Figure 1. Isolation scheme of compound 1.
France)< ©]-8-3F¢] immunoreactive bandS B2+ T

20 EAX HA

AY A= 3709 22 o HAgd RFUAE
YERI Y, Student’s r-testHS ©]-83t] p-valueZ}
0.05 H|FHRI A% SAZHCE Foido] e Fo=E
kA

3. Zut # nH
3.1. Cucurbitacin BS| 22| 2 Hx|

LO|(C. sativus)2] HEHE: FEE2HE & dES
Basl7] 9sle] FEFES n-hexane, CH,Cl, EtOAc,
BuOHZ =28 o2 B33t 7 £8&5S act1v1ty
guided fractionations E3l 7} 3 v|jdl E5
et = ‘JE—E 239t} Silica gel column chro-
matography 2 Prep-LCE A5+ Figure 13 20| &}
4= 15 &g ZAskA

313HE 19 3}187Z= NMR spectrumS 53f &
Q15tAth '"H-NMROIA 8702] tertiary methyl signals
(6 092, 1.02, 1.29, 1.32, 1.40, 1.44, 1.52, 1.56, 3H
each, s), 3F}2] acetyl signal (8 1.97, 3H, s)3 & 5.82
(1H, m), 6.81 2 6.98 (1H cach, d, J = 15.6 Hz)ol 4] 3
70¢] olefinic proton signal-S EASIATE =3, & 4.46
7} 4.56 (1H each, m)ol| Al 27]2] oxygenated proton®ll

el |
HO,

Figure 2. Chemical structure of compound 1.

71Q18H= signale] YER = AS ERI8HATE "C-NMR
spectrum©l| A 47§ €] carbonyl carbon®l] 7]113}F= signal
=3 4709] olefinic carbon signal®E 2 4709 oxy-
genated carbon signalE°] UENGO™, AP AR cu-
curbitacin T-Z2] S AR peakEZF-E cucurbitacin
A Y st S & 5 AATKTable 1). o] 9} 22
spectral datag Fgsto] 7]Eol LA THX|LH24]
w3 3}3HE 1S cucurbitacin B2 543301,
ChromadexAFoll Al +43t cucurbitacin B2} TLC
HPLCE %3l 214202 nlwsle] 3218} thFigure
2). Aol AFE3F Q0] 20 kgo 290] 115712, E&F
cucurbitacin BE2H-E] 20]9] /Mg gFS A4S
ujl, 2o] 3ol F 0.017 mg2] cucurbitacin BE 7
stal ke Ae & AU ol AT AAE
HIEF O 2 cucurbitacin BY A3t §88 =07 ¢
&, 77+ 0 & cucurbitacin BE 1L g 3 A&
Q1 AN (IKAE, melonis pedicellus)Z5-E] cucurbitacin B
o] Fgstx stk

3.2. Cucurbitacin B7} B16F1 H2tOf MZ2| MEZ0]
0jXl= &

Cucurbiatin BS] F4-& &<1st7] 913 BleF1 &
2henp Aol theFek =2 cucurbitacin B (1.25 nM
~ 20 nM)E 72 h &< A8 ¥ CCK-8 assay= A
Atk A9 Ads iz AZ AEES 100%
712o®2 o} oAl HAER YeRITH
Cucurbitacin BE 1.25 nMol|A 5 nM7}A] A8 dF AL
22 ] WollA tzaa & 100%2] 4EES 1
R, 10 nM A 3RS 94%°] FEES B Al
xo] 54 YelNA 3hthFigure 3). 14, 20
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Figure 3. Effect of cucurbitacin B on B16F1 melanoma cell
viability. After BI6F1
concentration of cucurbitacin B for 72 h, the CCK-8 assay

cells were treated with various

was performed. Data are shown as a percentage of control
from the three
values represent

independent experiments in triplicate and
as the mean + S.D. ** p < 0.01 compared

2.5 5 1

0

with the control.

120

[ |
[ N s |

Melanin content
=]

{ ¥ of control)
=

ra
[mm)

()

1]

Cucurbitacin B (nM)

Figure 4. Inhibitory effect of cucurbitacin B on melanin
formation in B16F1 melanoma cells. Cells were incubated
with various concentration of cucurbitacin B for 72 h.
Melanin contents were measured by absorbance values at the
wavelength 405 nm. Data are shown as a percentage of
control from the three independent experiments in triplicate
and values represent as the mean + S.D. *** p < 0.001

compared with the control.

M= 39S e 62%2] AEES Ho] AEo
=4S Yele], At 10 nMY B HNA cu-
curbitacin BE ©]-&3te] th3 A& AAISATH

3.3, Cucurbitain B7} Hap-l Ao O|x|
Cucurbitain B7} @2hd Aol vl x]=
127] 913l B16F1 @alion} Ao thafFst

%IEF

o

—
—
5E.O
FEFE

9] cu-

oo}

ekslaEska) %)) A 4049 Al 4 5, 2014

R - %

A3

. 78—\:!]04

2 - 0]43} - o]

e

7k

curbitain BE 72 h &< A 2|3k 5 #Hepd & 33}
Aot dxzwe] dehd AP HES 100%= JER T
Ao dAebd YAFS AEd HHNER =238}
3} Figure 4914 B kel 2o, cucurbitain B 2.5
nME X 2|5t9S w) Wahd Ao 25% A8
7, 10 nM<S A 2l5FS ® 46% 7431 cucurbitain
BE % o|&Ez oz wWahd A4S Assih

3.4. Cucurbitain B7} tyrosinase &M O|X|= H&F

et Ao EofA dojub= debd 42 o7 &
AE AXEA oyt 1% £E524 dA = ty-
rosinase®l] &J3F Aks} wh-S-o]t}, 9-E]= cucurbitacin B
7} AR A 0.2 283t tyrosinase®] B4-& HAISH=
A cell-free systemS ©]-8-3to] ol R QT Mushroom
tyrosinase®} 7] 221 L-DOPA7} 35 &0 2.5 nM
ol A1 100 nM2] Thgk F=9] cucurbitacin BE *]]
3te]  mushroom tyrosinase®] A& SAsHATH
Figure 5a®ll 4] B kel o], cucurbitacin BE A 2]
A& 72| mushroom tyrosinase AL thZ2T =}o]
7} $l= AL Z UEhY, cucurbitacin B7} tyroseinase 2]
S AR AR AaetA e AS & AU
kA Ak B cucurbitacin BE] Hahd A4 A &3
£ A8 ], -8+ cucurbitacin B7} X o2
tyrosinase2] E4-& A&tz gol= 1P H o2 2§
g Aolgt oSttt Cucurbitacin BE A2
BI6F1 @bt Alaze) §E93) 71d]] L-DOPAE
©]-8-3}%9 cucurbitacin B7} tyrosinase Aol o G &F
S | X=A AHEIT Cucurbitacin BE X%
BI6F1 Hel-r} M Z2] &F Mol A= tyrosinase T4
o] & o&EH o7 7HA3YtHFigure 5b). wWeEkA,
cucurbitain B tyrosinase®] 21541 AsfjAl= ofy
Agk M E U9 tyrosinase S-S HHH =2 A3

e e & % A%tk

3.5. Cucurbitain B7} tyrosinase & MITFQ| 2f&dof| O|
= S
-2+ cucrubtiacin B7} tyrosinase2] & of] <
0] tyrosinase?] 43S AT ZHolgkal 7ML
Western blot= A3} tyrosinase®] THla W&
A rgit) BI6F1 Heben}l A Zol| cucurbitain BS
250M ~ 10 nM 5= 72 h #12]¥ £ tyrosinase2]
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@

Mushroom tvrosinase activity
( % of control)

0 2.5 5 0 20 50 100
Cucurbitacin B (nM)

2.9 ]

Cucurbitacin B {(nM)

~
o
=

8]
o

o o
o o

Tyrosinase activity
{ % of control)
& 3

™~
o

o

10

Figure 5. Effect of cucurbitacin B on tyrosinase activities in
cell-free system (a) and in BI6F1 melanoma cells (b). In
cell-free system, mushroom tyrosinase and L-DOPA were
used as enzyme and substrate, respectively to detect the
direct effect of cucurbitatin B on tyrosinase activity. The
cellular tyrosinase activity was measured after BI6F1
melanoma cells were incubated with various concentration of
cucurbitacin B for 72 h. Data are expressed as a percentage
of control from the three independent experiments in
triplicate and values represent as the mean + S.D. ** p <
0.01, *** p < 0.001 compared with the control.
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Figure 6. Effect of cucurbitacin B on protein expression of
tyrosinase (a) and MITF (b). B16F1 melanoma cells were
incubated with 2.5~10 nM of cucurbitacin B for 72 h.
Total protein was extracted from cells and was subjected to

Western blotting with antibodies against tyrosinase and
MITF. The relative protein intensity was normalized by
a-tubulin signal. Data are shown as a percentage of control
from the three independent experiments and values represent
as the mean + S.D. ** p < 0.01 compared with the control.
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Figure 7. Effect of cucurbitacin B on protein expression of WWOX. B16F1 melanoma cells were incubated with cucurbitacin (a)

or test materials (b) (1;

control, 2; 20 mg/mL piceid, 3; 20 mg/mL niacinamide, 4; 20 mg/mL ascorbic glucoside acid, 5;

100

mg/mL alpha glucosyl hesperidine) for 72 h. Total protein was extracted from cells and was subjected to Western blotting with

antibodies against WWOX and a-tubulin, an internal control. Inhibitory effect of test materials on melanin formation in B16F1

melanoma cells (c). Melanin contents were measured by absorbance values at the wavelength 405 nm. Data are shown as a

percentage of control from the three independent experiments in triplicate and values represent as the mean £ S.D. ** p < 0.01

compared with the control.
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