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Abstract Recently many effort focused to understand the
mechanical insights of melanogenesis to develop the agent for
hyper-pigmentation. So this study was performed to investigate
the depigmentation of Vitex rotundifolia. With B16F10 mouse
melanoma cell, we have seen inhibition of the tyrosinase, MITF,
TRP-1, TRP-2, and melanin synthesis, which eventually were
dose dependently decreased by Vitex rotundifolia. Specially, Vitex
rotundifolia decreased the protein levels of tyrosinase and TRP-1.
In conclusion, Vitex rotundifolia showed the whitening activity in
all the experiments mentioned above and we expect that it can be
used for preventing melanin synthesis.
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of QFgA o) =0l gl wWAiA|
Y=L AtHLee 5, 2003).

5 o] o3t A= tyrosinase®] B4 A, 3,4-dihydroxy-
phenylalanine (DOPA) 4k} &3A)|, zpe)d Zpet Fofl tisix 3
SR Y=t keratinocyteo] U= WPl 3 Exo| ujel
oA gl AAFRe] A7) wiie]] v EIE HFs] 9
AMe deid I8 JAlsleAE Elste Aol Fasitt
(Cho &, 2003).

daide 9727k 29 =25AES # melanocyte®]
melanosome®l|A] tyrosine®| tyrosinaseBl= &4l 23] AkslE
o] A== olul tyrosinase2] T E Mo A=
dopachrome tautomerase, peroxidase, catalase, glutathione
reductase 5] =49} interferon, prostaglandin, cyclooxygenase
T 22 mediator B T2, ofd H3 72 FHo|Lo] Ho
sle Ao® A thPark 5, 2004b). Bahde A o)
g Exshe dERe 1A EdEA whilds He A4
o] Bt} o)A QIAWolXN S EH gk Al &
S ot AlEE B3gitth RRIRE A AL IF] 7]v],
ME FAsIL 97 =3k FXIM7| g7eks flshe 2
o=z gEA ot ozt Walde] A H2E HWH tyrosine
o] tyrosinasedl] ]34 DOPAZ H¥=|3L TIA] tyrosinaseo] 2]
3] DOPA quinone® 2 Hg=|o] HFHo=z WapdS AAJs)
Al ®tH(Hearing, 1999; Hwang 3 Lee, 2007). ©]o| uje} 2
gide] AMEE AAlshs EFS Fohfo] nasn Fo &
T2 gl A2 4 At Mauviel 5, 1994; Pentland
%, 1995; Park &, 2004a).

T 2N (Vitex rotundifoliays =817 1U-(Vitex rotundifolia L.)
Ao gus Axs Aoz vlHZEI(Verbenaceae)®| 43}t
ofg-2lEAtdoln] vl Fiolde] Aoy eyt 2t
Ashs Aoz 4EA thLee, 1993; Yeeh 5, 1996). HE3H
T, A, A9 BEFoa wdFold, F7, o9, W, F
, A% 5ol AREEOl2 A Z (Perry, 1980; Encyclopedia
of Chinese herbal medicine, 1985), 2B 7ol 55 (iUA
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i) A s 2o Hetar 7<= th(Heo, 1991).

TRl Ak AFE= oF 765 AH3E 2 monoterpene
F(Jang %5, 2002), flavonoids, phenol 3132 So| H2&E u}
Ao (Kang 5, 1994; Yoshioka 5, 2004), T3+ THzl= =
A7 22 g3K(Shin 5, 2009), 95 2 L =7] ¥H3-(Yeon
S, 2013) 5ol B vehlle ZoE A v

£ AFo)4= B16F10 mouse melanoma cellS ©]-8-31a] o
2HE] PR AR 83 AR 9 8FE vEld
= WA gu) EEES AEs § melanin F I western
blotting® 2 MITF, tyrosinase, TRP-1, TRP-2 52 oz qF
Ag gRlste] mpulgse] tigk 8% HAFAh

As % gy

A&, B Ao AR WA= 20149 2€ R (FH
B (Korea)ollA] T3] AlE2 AME-3I3AT

A 2 2 $uEY. Axd A8 300gS HHVIE o83t
o A 3R T 70% oEHES 3L Fol AdolA 2447 F
St FY 82 33 WHE FE3 U2 filter paper (Whatman
No. 2, Japan)& 335t 5 PEF7I2 eSS AAs ] &
S 724 g& A3UTh o]F UFEUES o8l FAETE B
£ p-hexane® 2 FE3F & TRA] ethyl acetate?} butanolZ =
Aoz B}, 72+ v & H-88 freeze drier (Ilsin,
Korea)Z 739 &=3}] n-hexane (VR-H) 0.65 g, EtOAc (VR-
EA) 121g n-BuOH (VR-B) 1.56g H,0 (VR-W) 1.02g<
Zkz At

Al @ 7)7]. mel g3 o] AME-E A|2R] L-ascorbic acid,
L-3,4-dihydroxyphenylalanine (L-DOPA) 5 Sigma chemical
Co. (USA)YIM Fsiste] ARSIt Al 54 S8l A=
M|223= mouse melanoma cell)] B16F10< Korean cell line
bank (Korea)ollX TQd&td ARESIATE AE B4 =4 AJke
dulbecco’s modified eagle medium (DMEM), fetal bovine serum
(FBS), penicillin/streptomycin, 0.25% trypsin-EDTA, 0.4% trypan
blue stain Gibco BRL Co. (USA) % haemacytometer (Marienfeld,
Germany)ollA] Fd3led AE-319.2H, 3-[4,5-dimethylthiazol-2-
yl]-2,5-diphenyl-tetrazolium bromide (MTT)= Sigma chemical
Co. (USA)IA FYd3le] AREsIAt). 13} dHACl tyrosinase,
MITF, tyrosinase-related protein (TRP)-1, TRP-29} 22} &A=
Santa cruz biotechnology Inc. (USA)OIA 43I AE
A3t 717]:= ELISA reader (Tecan, Switzerland), rotary vaccum
evaporator (Rikakikai Co., Japan), centrifuge (Eppendorf,
Germany), CO, incubator (Hanbaek, Korea)s AR-3}5)
MZHfRE. 2 Aol ol&gk 7t AES] MRS 10% FBSS 1%
penicillin/streptomycin (100 U/mL)S 37}t DMEM HIR| & A}
2319900, 37°C, 5% CO, incubatorl]l F-3A1A A] w3}t
ST}k A2 &1A] inverted microscope (Nikon, Japan)& AR
310t} B16F10 mouse melanoma celldl] A|E589& F=E=
1X17F A28 3 o-melanocyte stimulating hormone (o-MSH)
10 nMZ- 48417+ #2330t

MTT assaye] 93 MXE A A Ax 54 =3
Carmichael 5(1987)2] Wwol wzl =43}tk Bl6F
mouse melanoma cell2 96 well plateo] 1x10° cells/wello] =]

S e

Al 018 mL £33, A|5E TEEE ZA3t] 0.02mL A7}
3k & 37°C, 5% CO, incubatoroll 4] 48A]17F A 3F3ic}. thx
T2 AE9} T FRTE HUEl] FUd 2702wl
&tk o710l smgmL FEZ AZ3 MTT &4 0.02mLE
A7rete] axZF w g & G S AASFL ZF welldl
DMSO 0.15mLE 7}ate] A2olA 307 vEg- A1 H
ELISA readerZ 540 nmol|A] §3=8 =3It AlX 54
4L ANEE&N Aot FRVREe F8E SR UE
Ribel=

Melanin . @hd & Hosoi 5(1985)2] WS W5l
AFE-313ATh. B16F10 mouse melanoma cellE 6

cells/wello] E== EF31e] 24770 F, 2F2H9] welloll VR-EA,
VR-H, VR-B, VR-W 25 pg/mLe} ARE-Hell A|23 vitamin C
(Vit. C; Sigma, USA) 25 ug/mLS 48A17F F<t A&t
2] & phosphate buffered saline (PBS; Gibco, USA)Z 23]
A=Ak 312,000 rpm, 4°C, 30%7F U4l st Alx A
ES WEST 10% dimethyl sulfoxide (DMSO; Duksan,
Koreay’t &7Fel I N NaOH 84S 150 pL 71813l 60°CellA
A7 &8l o™ 405 nmollA] 3 EE 58T § AP+
depd e tizte] dapd el tigh WEEE Altele]
ERAATE

Cellular tyrosinase A3]-& Z73. Cellular tyrosinase A 3l&
42 Choi 5(1998)°] WS Wkl =730t BI6F10
mouse melanoma cellS 6 well plated] 5x10* cells/well®] &=
2 HE3l2 7+ wellel VR-EA, VR-EA, VR-H, VR-B, VR-W
2 Vit. C 25 ugmL)E 4877+ Bt Mttt Ag $ PBS
2 23] AHE T 7} welle] Al lysis buffer (1% triton X-100,
0.IM sodium phosphate buffer, 50 mM phenylmethylsulfonyl
fluoride, pH 6.8)5 7ISIATE E+ $loA MEE FIAI7| 2L
12,000 rpm, 4°C, 307 A4 &2l & Syt e mot
aagooz ARSI L-DOPAZ 2mgmL FE2 0.1M
sodium phosphate buffer (pH 6.8)° =< 71d& FH|slaL 7]
2 160 pLoll E4-89 40 uLE 7hskal 37°CollA] 1A7F 7hes
3 AAE DOPA chrome?] %2 490 nmollA] =43 & A
&S ALt

Western blot& %3 tyrosinase, MITF, TRP-1, TRP-2 &
Aol ¥¥ =7, BI6FI0 mouse melanoma cellS 6 well
plateol] 5x10* cells/wellol] == B33 24478 5ot o3}
3l BIAIE A AT $ VR-EAS FEEE(S, 10, 20, 25
ug/mL) 48A17F 2] ¥ PBSE A3l th Lysis buffers
well B 30 uLE Uit AZE &3iA71a A4EE 5t
(12,000 rpm, 4°C, 30min) AIX= AEELS AAsSGH. 94
Easle] d& ohlE L pradford assay® A HFaHlo™, 20 uL
o] AL 10%2] sodium dodecyl sulfate polyacrylamide
gel electrophoresisE ©]&3te] H7] F5gt &, g9 H|50]
A AFE AA717] 918 PVDF membraned] %71 TH 60
Vellxl 2A17F o3 transferdtSAth. Transfer’b €U 5% skim
milkel] 1AI7FE Y W3k backgrounds AAAIZHTE. 1xTBST
2 33] washing & 12} antibody (1:1000)2 1A]7F &<t <l
T t}A] 22} antibody (1:1000)E E©]32Z ECL kit (Amersham
Pharmacia, EnglandyE ]85} filmell 74 43131t} Band
density= ImageQuant LAS-4000 (GE life sciences, Taiwan)
o2 I
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Fig. 1 Cytotoxicity of mouse melanoma cell (B16F10) of solvent fractions isolated from Vitex rotundifolia. VR-H: Vitex rotundifolia hexane fraction;
VR-EA: Vitex rotundifolia ethyl acetate fraction; VR-B: Vitex rotundifolia butanol fraction, VR-W: Vitex rotundifolia water fraction; Con: a-MSH

induced group. Result are means + SD of triplicate data.

120
OVR-H BVR-EA ®VR-B ®VR-W 0OVit.C

100 -
g
Z 80
=
S
£ 60
<«
£
£ 40
C
=

20 A

0 T T
Nor Con
Concentration (ng/mL)

Fig. 2 Inhibition melanin synthesis of solvent fractions isolated from
Vitex rotundifolia on mouse melanoma cell (B16F10). VR-H: Vitex
rotundifolia hexane fraction; VR-EA: Vitex rotundifolia ethyl acetate
fraction; VR-B: Vitex rotundifolia butanol fraction, VR-W: Vitex
rotundifolia water fraction; Vit. C: L-ascorbic acid; Nor: o-MSH not
induced group; Con: a-MSH induced group. Result are means + SD of
triplicate data.
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MTT assayol]l 9% AX FA4 4. 454 2=
BI6F10 mouse melanoma cell®] 5735 2Rls}7] ]
L AX T2 4877F BoF AT T MTT assay=
Atk AE =4S VR-EA°] BLE 5, 10 25 pg/mLollA 7—}7—}
98, 91, 85%°] AEES Hof Aok &e il vk
Al AEEo] A s e ZoE Hol Al tigh
548 JeliA e AS 1T AATKFig. 1).
Melanin A%, Bepde &, 2=, WA= 9 23Xk
A2 Al A FRAS AA ek A s 2k
Aot F2l7](free radica)Z2HE] AAE REshs e @
stal k. o] Mie HRe] ZAFel| EAlske Hebd A4
A|ZE7F 249 gl A=) ofs) &/dstE]o] wRER|AL ®3e] 7t
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Fig. 3 Inhibition cellular tyrosinase of solvent fractions isolated from
Vitex rotundifolia on mouse melanoma cell (B16F10). VR-H: Vitex
rotundifolia hexane fraction; VR-EA: Vitex rotundifolia ethyl acetate
fraction; VR-B: Vitex rotundifolia butanol fraction, VR-W: Vitex
rotundifolia water fraction; Vit. C: L-ascorbic acid; Nor: o-MSH not
induced group; Con: o-MSH induced group. Result are means + SD of
triplicate data.

tyrosinase EAE H|Ealo] thkst A4S0 o8] 2EE Q)
= Zo2 d#A Uth(Aroca 5, 1993; Paval, 1993; Jimenez-
Cervantes 5, 1994). M 22HS x)4317] Qs HAhd YA
S Y9AIsE Bl F=AY kojic acid, arbutin, glucosamine
o] MEEe] glovt, ulftell thelk Aoyt SHdel A7t
AAA AghE FRE ARE T Q)

daid A As) =g E1s A3, vit. ¢ - 25
ngmlE AZeils o WehdS 58% Asfsilon, wrEAt

23E¢ ¢ VR-EA, VR-B, VR-H, VR-W¢] £A2 =7
UEeRESL ZH2E 35, 27, 19, 17%9] 9A &35 BHAAtHFig. 2).

HhHo| Az oEke FEEL 57U =M F 21%9] 9
A @3E vepllo](Parka}t Lee, 2008) VR-H, VR-W HT}=
=2 338 EYAY VR-EA, VR-BY &Fo= nx)A 23}
ATk

Cellular tyrosinase A3l-& 4. Hahd Aol oA 7
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Fig. 4 Tyrosinase protein expression rate of ethyl acetate fraction isolated
from Vitex rotundifolia on mouse melanoma cell (B16F10). Lysates were
prepared from control or different concentration (5, 10, 20, 25 pg/mL) of
VR-EA. Nor: a-MSH not induced group. Con: a-MSH induced group.
Result are means + SD of triplicate data.
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Fig. 5 MITF protein expression rate of ethyl acetate fraction isolated
from Vitex rotundifolia on mouse melanoma cell (B16F10). Lysates were
prepared from control or different concentration (5, 10, 20, 25 pg/mL) of
VR-EA. Nor: a-MSH not induced group. Con: a-MSH induced group.
Result are means + SD of triplicate data.

93 93s = GA4E tyrosinase®A] melanosome LH«]
tyrosine2 4F3}A]# DOPA, DOPA quinone® 2 H}{| 1, °]&

g4 28 9 25 4k} vkl 2]3] DOPA chrome, 1ndole
carboxylic acid, indole quinine SO2 TjAlEo] HFHoz
2PdS $493H(Lin 5, 2002). w92 el depd F
FA BFEE EHHoE AT = U= tyrosinase AL
Z243517] 95l cellular tyrosinase &4 =4 23, &
- EA tyrosinase Xﬁﬁ:‘f&")f—e— B3t VR-EA= 25 ng/
mLoM 31%2] AsieS vehd W, Vit. C& 25 pg/mLollA

m[o

VR-EA (ng/mL)
5 10 20 25

a-MSH -

T LE

120
£ 100
2
E 80 -
=
2
2 ]
g 60
s
£
2
= -
- B

0 T T T T T
Nor Co 20 25

Concentration (ng/mL)

Fig. 6 TRP-1 protein expression rate of ethyl acetate fraction isolated
from Vitex rotundifolia on mouse melanoma cell (B16F10). Lysates were
prepared from control or different concentration (5, 10, 20, 25 pg/mL) of
VR-EA. Nor: a-MSH not induced group. Con: a-MSH induced group.
Result are means + SD of triplicate data.
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Fig. 7 TRP-2 protein expression rate of ethyl acetate fraction isolated
from Vitex rotundifolia on mouse melanoma cell (B16F10). Lysates were
prepared from control or different concentration (5, 10, 20, 25 pg/mL) of
VR-EA. Nor: a-MSH not induced group. Con: a-MSH induced group.
Result are means + SD of triplicate data.

58%°] A3l = 19%, VR-H= 18% L
o VRW«] 3% 10%4 Skl EA» Ho)FATHFig. 3). &
A3k Ao F FE2E(70% EtOH)2] 724 22 FiolA
oF 4%¢] &= Uehfol(Kim &, 2007) Atidos F%o)
Hojd A & & ASTh

Western blot& 53t tyrosinase, MITF, TRP-1, TRP-2 &4
A9 &g &4. o-MSHE tyrosinase?] A4S AFA|7|ZL
(Abdel-Maldk 5, 1995), "2pd Aol FoJsh= @490 TRP-
1, TRP-29 2}&-35}4] eumelaning FAJEE =3 (Fuller
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9} Meyskens, 1981). TRP-1-> DHICAZE indole-5,6-carboxylic
acid2 HA3A|7|= @424 DHICA oxidaseEtZ%= 3HH
tyrosinase®] WS "H=d| 2831 tyrosinase®] /gl 714
Se 847 7HHes Hehd XS 2E 3T (Hearing 5,
1992; Takechi 5, 1996). whx] mlMAA|e] 7ol lojr]
Zd AAS JAlske 71K o] AR Hefde] B3lE =
ANFE Tl Zgsls a4 ZHo] Fash Hapd A
Adel TEE T Bl Agdo] ieA B7) 918 tyrosinase,
MITF, TRP-1, TRP-29] &A|E ©]-83F western blotting® 2
& o] WelF wstel] thsie] &Rlsiqitt. BI6F10 mouse
melanoma cell*l VR-EAZ 5, 10, 20, 25 ug/mL Az] 3 &
48%17F F ol tyrosinase, MITF, TRP-1, TRP-2 protein ¥&-&
western blotting®. 2 21 3} ). S AlEollA] iy P
zto]7} A2] Q1E house keeping gened! o-tubuling ©]-§-3ke]
tyrosinase, MITF, TRP-1, TRP-2 proteine * 3}tk VR-
EAS F& H2 X3S o 25 ugmLe s FelXe
tyrosinase protein®] 53.2% 7rA3SIAR, MITF= 34.7%, TRP-
12 88.4%, TRP-22] 7% 23.6%°] 78S Hol FUThFig.
4-7). A2 =T F5E(70% EOH)S 54 =0l
2] tyrosinase, MITF, TRP-1, TRP-29] =A=Z <F 12, 10, 9,
17%2] &= Yehfol(Lee 5, 2013) VR-EART} protein 2+
Aol AAlgo] VA JERstTt.

=

=z

ZZoll= hyper-pigmentationol] THet A& 7S 213l melanogenesis
o] A= digt oJalE 8] B2 =¥ staL . olo u}
g} B Aol D8R NVitex rotundifolia)?] depigmentationo]]
3k 2= A8 BI6F10 mouse melanoma cellS ©]
43}l tyrosinase, MITF, TRP-1, TRP-2 12]3 melanin
synthesis®] &S 15199, WA} ethyl acetate ¥3&(VR-
EAYS AE3les o $=o&EHoR Aidithe As 4
AATH E3], VR-EAE tyrosinase2} TRP-12] 7 zZtzt 532,
88.4%2] Asf&S Hol mule] glojr TRl TS HolF
At wEbq D2 melanin synthesisS @318 o g dola
of MR EAN B8 7FsAo] FEsitaL AlEE T

Keywords THIA} - v g3} - W2hd3 A 4]s)] - TRP-1 - tyrosinase
M 2 o] ATE AT AT A ATATAGIA (R0002128, 7

SPEVG RN Ao YR
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