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Skin Whitening Effect of Leonuri Herba Extracts(LHE) on
Malignant Melanoma Cell
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Abstract

Objectives : In order to find out the whitening effects of Leonuri Herba, this study was designed to identify the
effects and the action mechanism of LHE(Leonuri Herba extract) on Malignant melanoma cell lines.

Methods : After treating LHE on the B16F10 cell-Malignant melanoma cell line-, the cell survival rate, melanin
biosynthesis rate, intra&extracellular tyrosinase activity rate, SOD-like activity, tyrosinase mRNA gene expression
were investigated, The results were compared with control group without LHE treatment or with positive control
group treated with whitening efficacy substance.

Results : BIGF10 cell survival rate, melanin biosynthesis rate, and intra&extracellular tyrosinase activity were
significantly inhibited depending on the concentration of treated LHE. Melanin biosynthesis rate and tyrosinase
activity rate were also decreased when a-MSH was combined with LHE. In addition, the SOD-like activity was
increased in a concentration-dependent manner in the treatment with the LHE, indicating signigicant activity at
high concentrations, and the tyrosinase mRNA gene expression was decreased in both the LHE-treated group, the
LHE and «-MSH-treated group.
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Conclusions : LHE seems to inhibit melanin synthesis through inhibition of tyrosinase activity and inhibition of

tyrosinase mRNA gene expression. It also has the effect of promoting SOD-like activity and may be used clinically

as a skin whitening agent in the future,

Key words : Leonuri Herba(LH); skin whitening; malignant melanoma cell
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A EFLH(KCLB, Korea)olld oM ZA%
(melanoma) A|EF<Q] BIGF10 cell& T15lo] AR
3t9lck. BIGF10 AlEFe] A% vlAls 10% fetal
bovine serum(Gibco, USA)¥} Antibiotic-Antimycotic
(Gibco, USA)S- 713t DMEM(Gibco, USA)S A&
3t3laL, BIGF10 AMIEF= AH7RFES 37¢C, 5%
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1) A= &

SHE 1,500m0] RZ 100g2 ¥l 100ColA
2ARE 59 AR £ 3,000rpmolA] 1587 FAle
glsto] #7715 AASL 4L FFds $E0ZT|
(G, FDE o83 YRz TAAx 2
(Leonuri Herba Extracts, LHE) 4.8g% FZ3}9it}.
Aol AMgsL7] 918 LHE: Hig diilslr] $sl
oAk ek=l(phosphate buffered saline, PBS)] T}
Al ZolaL 0,22um®] HE|(Syringe filter, Whatman)
= 2z A3

i)

O

2) B16F10 AZPEE 3%

LHE7} BIGF10 A|Ee] A& mjx= gake
EZ-Cytox Assay kit(Dogenbio, Korea)2 Z745}9]
ok BIGFI0 AEFE  wiYste] 2 welld
5x10%cells/well®] FEZ 96 well platec] HEE &
F3laL, 5% CO, 37°C9] incubatoroA] 24A17HS- Hl
oF 39kt 7 & LHEE 77} 0, 125, 250, 500,
1,000, 2,000 ug/mi®] FE2 A2J5le] thA] 24417
wjkalolct. 2 wellell EZ-Cytox 88 1042 A eja}
o] 22t wj9ksl & Microplate Reader(Bio-rad,
USA)E o] g3l F3=Z 450molx] SAsle] 14
ot3ict.

3) B16F109] dzhd AEE 33

LHEZ} "zhd Aol mlxl= 932 Hosei
o] W9g olgato] A3k BIGF10 AEFES
wjokate] zH welld 3x10°cells/well®] SE2 24
well plateo] AEE F31aL, AlEe] F-27 odst
S S8l 24211 3t w1 § LHES 747
0, 250, 500, 1,000ug/nlo] FE2 A]ale] 48A17F
=0t 37T, 5% CO, incubatorold] viokstgict, Z+
well2 PBSE A|&5}1L 40042] IN NaOH £9-&
71t 1217 3t 6o ollx] B3l F Microplate
Reader(Bio-rad, USA)E AR5} 405mold S35

A 9] 791 - 4ali %20] ob) S Aol vk wppnlals

g 2450 wasor

LHE’} a-MSH( 2 -melanocyte stimulating hormone)
of ofaf fred Hehd Aol rlAE e vl
7] el AIZE vt 7 wellell A¥Tol= LHE
250ug/ml S, FINZT o= arbutin 250ug/ni S *|T
3ted 37T, 5% CO,9] incubatorollA] 1AJ7F F2t vl
%t ¥ 100nMe] o-MSHE AzJsto] thA] 37T,
5% CO,9] incubatorollX] 48A17F E<t wljoksloict
Hj% F 7} well2 PBSZ Al45}o] IN NaOH £
400148 A7FstaL 1ARE F9F c0TollM g3lgk &
Microplate Reader(Bio-rad, USA)E A}-310] 405m
oW TR 24l B

4) N¥H Y tyrosinase BAE =34

LHE7} Al8# U] tyrosinase 8/d0)| || 3k
Yagi 59 W7e olg3lo] Z4sloirt. 0.2m2]
10mM L-DOPA £} 0,5m19] 0.175M sodium
phosphate buffer(pH 6.5)% 7}5}1L, LHEZS buffero]]
=0 & FHEHo 7 0, 125, 250, 500, 1,000ug/ml2]
Tt HeE 0.1mE 789} 7)o mushroom
tyrosinase(110unit/n!) 0,2mE 7}5}o] 287} 37°C o
A 9RSSHA 3 & 475mollM SEEE SHsISIT
Tyrosinase &3 A& AXPHE thadt 2ot

Tyrosinase inhibition(®%) = (1-{(C-B)/(A-D)Ix100
< A ZAT kR g
- B: AE% F7hd g
©CrEA AR B M 49
D &2, A8 2F WHEA e 89

5) NIZ Y tyrosinase FJE &3

LHE7} Al W tyrosinase &0l H|x|= ke
Martinez-Esparza 5¢] W92 ol gslo] 24319
t}. Cell culture disholl 27} 1,5x10%ells/dish®] %
T2 BIGFI0 AIEE w53t x| §37 oy
3= 98] 24A17F 52t incubations}ith, 1 th-
LHE 250ug/mlE A28lal 37°C, 5% CO, incubator
ox] ThA] 242 wliFstSItt. 1% Triton X-100S
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F33F 10mM PBS 10049l wiget Mg deA7]
o2 vortexingdt & 5E F2F 1,000rpmoi|A] PAE
glste] dofzl HFds A FA BAdoR olf
ot Tyrosinase2] B3& 24517 913 96 well
plateo]] L-DOPAQng/mi) 10048} T2 404E 3
7k 3 1ARF g2t 37, 5% CO; incubatorollA] 1k
SAZ), 2 3 Microplate ReaderE ARE3}o] 405
moX] FBEE SAsigich iz F3=ol o
8l MEZS AR} tyrosinase A A3&= LiE}

At

LHE7} ¢-MSH=Z =49 AE 1 tyrosinase T4
Bl vAE g% A97] s LHE 250ug/mie}
arbutin 250ug/mlE 281}, 1A]RE 3ol « -MSH
100nME A2fste] 24ARE F<¢F 37C, 5% CO,
incubatorollA] v|%Fstal, 1 & 1% Triton X-100S
343 10mM PBS 10040 AES FEAA
vortexing@t & 5% 9 1,000rpm o2 PAEEs}
o] Qojzl FSAdE A F4 aLNoRT ARSI
o} o]F AL tyrosinase®] B4 A& FUT

o s

5
ol
ol

6) Superoxide dismutase(SOD) SARRE &4

LHE®] SOD ARAEE A3 98l
Marklund 5-¢] %47& o] 43}3itk. SOD frAKEA
2 A AAFo] IRBIFAH0)E A EE e
o] Zu=Z3] pyrogallol®] B/d%-& Z7dste] Let
Ulor, A tZT-S vitamin C 250ug/ml-S 2]
& we] SOD HAREA 2 & 3193t} Bufferoll LHE
£ Z}7} 0, 125, 250, 500, 1,000ug/ml o] FE2 =2l
T 1048 96 well plateol|] 78I, Tris-HCl
Buffer(50mM Tris aminomethane, 10mM EDTA,
pH 8.0) 15049} 7.2mM pyrogallol 1042 TIa}a],
087t A2olM BhgAIZTE I F whg-5 AR
] 9181 IN Hd 504 37}8 The- ELISA reader
£ AMERtY] 420melt] SRS S48 SOD
TARAEE ohaa Zo] Jepiiglt

N =

02

SOD-like activity(®6) = (1- A/B) x 100
C A FEER DR 2 FEs
© B F2E ARIA e 1o A=
7) Reverse Transcription Polymerase Chain
Reaction #&
@ % RNA &g
100mn dishell 1,5x10°¢] ME57} H=2 AE
£ ¥ dishel] AE 533 <Hgsls sl
10% FBS7} E3He DMEM AJuiA|olA] 244]
7t Fet okttt 1 & arbutin? DRCES:
242} 250um A AL, 1ARE F 47 @
-MSH 100nMZ 2]2fslo] 2421} 52} incubation
sto] RNAE FZ515ith. RNAS E2fot7] 9]
3l AEuiAE AA $ 10mM PBS(pH 6.8)2
Holgle HiAE AlFsIITE 1 v TRIzol
reagent(Gibco-BRL, USA)E 7}3}o] ZF-2-0lx
1027 WH3A1A 150 tubedl] Fo31, o]F -
70Col| 103 BF Bgh & oA A =
o] chloroform(Sigma, USA)E 23l & &59]
= %, 5EF4CoA 13,2000pmo 2 Pl
sfo] S Ak Pkl RS
isopropanol(Sigma, USA)o] S0I3= 1.5m!
tubed]] £7 1523+ 5o A2 F A2
A 587 RNAS ZFAPTIAL 4CollM 583t
13,200,pm 02 YT B 35dE Al
7513, RNA pelletol] 75% ethyl alcohol}
DEPC-treated water(Biosolution, Korea)2 %
< F 4coN 58I 13,200rpm o2 YA
3lo] RNA pellet2 washingd} it} A5
A|73I2L RNA pelletd 2204 105 &2t
ZAZ1 & DEPC watero]] RNA pelletg =
o}, RNAATL 508 8}415}0] Biophotometer
(Eppendorf,Germany)S  ©]-85}o]  260nmoilx]
FHEE 24510] oal mRNA 2 HHRIGI,
(2 cDNA
DNAE 34817 918 Sug/ml total RNAS}

AL o
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500ug/ml©] Oligo dT(Sigma, USA) & RT
Premix(Bioneer, Korea)ol] ¥3l DEPC water
2 % volume©| 5047} EJA| & F 70CoA 5
B, 4T 5, 42Tl 60, 94Tl 5,
4CoA 587 WHEAIF

(3 RT-PCR
dAKReverse transcription) WF-0 2 AJAIE
cDNAE F3 07 3} (DNAE Z=Z3}7] 9
3l 10pmol2] sense, anti-sense primerS AR5}
%I}, Tyrosinased?] sense, anti-sense primer
= Z17} 5-GGC CAG CIT TCA GGC AGA
GGT-3'9} 5-TGG TGC YYC ATG GGC
AAA ATC-3'0]1l, GAPDHY sense, anti-
sense primert Z}Z} 5'-ATC CCA TCA CCA
TCT TCC AG-3'9} 5'-CCT GCT TTIC ACC
ACC TCC TTG-3'0[t},
Tyrosinase?] PCRZZR  95Ceolx 5%
preincubationd}xl, 94°C o] 30% denaturation,
57CoA] 30% annealing, 72TColA 30%
extention, 72°CoA] 10, 4ColA 102, o]A
S % 40 cycles 3313t} GAPDH2] PCR
Z71& 95T oA 587t preincubationd}il, 9
4ColA] 30% denaturation, 55ColA 30%
annealing, 72°Coll] 30% extention, 72°CojX
1032, 47ColA] 1032, oJFAl 35 cycles 02
It I 3 1.5% agarose gel2 H7|%9%F
3], Gel Imaing system(Davinch-K, Korea)
oA} PCR productS lIs}9ict,

3. SAXz

T4 Hofel= SigmaPlot 11.1(www.systat.com)
S 0]83}o] one-way ANOVA 7|Ho =2 EAAE
oo, Tukey WO AT A4 deih
p-valueZ} 0,05 HJEH] Z-9-olgt Go]4do] QJriar <l
s,

A 9] 790 Gl FB0] oy S Ao vk iy azt

. &eiznt

1. B16F10 MIZM=Z0]| 0|X[= H&t

BI6F10 Ao LHEE 7t} 0, 125, 250, 500,
1,000, 2,000ug/nl 2] FE2 2gsto] 24A17 wljokst
T 1O AEES ZA3ste] LHEZL BIGF10 A% A
E&| vl S Yol AR th3d Tt
(Fig. 1). LHES A2Js}A] 939k wje] BI6F10 A=
F0] PZE-5 100.0013,15%2} & v LHE 250ug/
nlZ S v HEPEEL 87.9011.51%% Fro]
A A 7HAetda(p0.01), LHE 500uy/nlS 2]
S wi= 83,7912, 13%2 LHES AelolA] 99ks
ET EAEE] o4 Al A= AR
21(p0.001) LHE 1000ug/ml o= 83.13£1,60%,
LHE 2000ug/nl o 73.48+1.82%% LHE F=7}
ADTE AZAYEE0] AA FHAsgich

110.0

@ 1000
;, 90.0

% 80.0

>

B M0

o

£ 500

50.0 . .
0 125 250 500 1000 2000
LHE (ug/mD

Fig. 1. Effects of LHE on Cell Viahility Rate in B16F10

Cells,

LHE : fermented extract made from Leonuri Herba, Results are
presented as mean=SD(n=8),

* & Statistically significant compared with non-treated group(Oug/
m)(* 5 p<0.05).

2. B16F102| Hat:l YetdEol izl S

BI6F10 A%l LHEZ 217} 0, 250, 500, 1,000
ug/ml®] FEZ ARt T depd APES SHs!
o LHEZ} BI6F10 A|ZF2] depd A3 gl mA|
T Asasts Yol A7 thad} 29khFg, 2). of

03



shRloIF a8} 3]x] AB0H AW3(017A 119

FAT AgfelA] 92 o Hpd AREES
100.00£1,5292} & wl, arbutin 250ug/nlS A
g o] Wl APAIEL 98.4816,66%% VIS
t}, ¥hd, LHE 250ug/nlS Ae)ghe of Wehd A%
NES  89.3414.83%, LHE  500ug/mlore
85.795.77%2 7HAslo] A3t LHES ¥/} =
ol AFE dehd AyPAIEC] HAst 53] 1,000
ug/nlE AFFE v 81,22+5,86%% arbuting ]
2| whe} vlwal Fod Al ARAEATKP €0.05).

%, Extracellular melanin content

LHE {ug/ml}
Fig. 2. Inhibitory Hfects of LHE on Melanin Production
in B16F10 Cells,

LHE : fermented extract made from Leonuri Herba, Results are
presented as mean+SD(n=4),

* @ Statistically significance compared with arbutin treated group(*
3 p0.05).

_—

%, Extracelllar melanin content

Fig. 3. LHE Inhibts Melanin  Production in a —MSH
Stimulated B16F10 Cells,

LHE : fermented extract made from Leonuri Herba, «-MSH :
100nM @ -melanocyte stimulating hormone treated group, «
-MSH + arbutin : «-MSH 100nM and arbutin 250ug/ml treated
group, @-MSH + LHE : a-MSH 100nM and LHE 250ug/m! treated
group, Results are presented as mean®SD(n=4).

* © Statistically significance compared with arbutin treated group(*

; p0.05).

o4

T3, LHEZ} «-MSHol 2J3)] =% dzhd A3
e HIAE JFE dolry] S8 dehd $E
S S48 Avhs vhed 29MtkFig. 3). o AR A
ZE A %2 o wWepd AFAHES 100.00+
1.59%z} 3194 wl, «-MSH ©= Ag] A] dahd A
FHEL 112.9653,09%2 Z7I3 vhd, o -MSHS}
arbutin 250ug/mlS 3 ATl Az A9
dehd AYEAIEo] 103.7011.01%% «-MSH =
AAEet frold A 7HAsHiap(0.05), «-MSH
¢} LHE 250ug/ml5 37 A2lslote wio] Hepd A%t
ANES 106,7912.34%=. ANzl vlsl] wizpd A
3 AfaRrt 2= AR AR UErdtt,

3. A|g2 LY tyrosinase EME0] D|Xl= F&F

LHEZ 77} 0, 125, 250, 500, 1,000ug/nl2] %
2 AEdt & A7 tyrosinase BAFES S35t
LHE7} A8 W tyrosinase 220l HIXE @3
PolE A3} v} 2UtHFig. 4). LHES A28}
&2 279 tyrosinase AFE-S 100,000,819}
5194S Wi, LHE 125ug/mlE 23S W= tyrosinase
FAE0| 7AsiA] ¢ Wb, THE 250, 500, 1,000ug/
mE A2BIRe W2l tyrosinase TAIELS 73.00E
0.81%, 70,46+3,76%, 70,89+2.80%= LHEZ Aeis}
A gks well wlsl freld Al ZHAssEIHp €0.01).

%, Tyrosinase activity

LHE (ugiml)

Fig. 4. The Hfects of LHE on Tyrosinase Activity in Vitro

LHE : fermented extract made from Leonuri Herba, Results are
presented as mean=SD(n=4),

* . Statistically significance compared with non-treated group(Oug/
m)(*; p<0.01).



4. B16F10 M= LH tyrosinase E-E0Il OIXl=
o5t

B1GF10 H|¥Fo|| LHEZ *]2]gt & tyrosinase &
35S 375t LHEZ} AlE U tyrosinase /d0]]
= Q% Yol 23 vt 2SItk Fg. 5). of
ZAC AeelA] e 7o AE W tyrosinase®] 2
dES 100.00£1.12%%} e © Arbutin 250uy/ml
< AEg 79| tyrosinase TAEL 92.3310,46%,
LHE 250ug/ml& A2J3t 9] tyrosinase A5
84.3340.96%% FT T o A Ak
(p€0.001), 53] LHEZ 2|3t 9] tyrosinase T4
E& arbuting Az ol HISHE fold Sl

7281 eKp £0.001),

E« 1001 R s we

E 40,

E P

Fig. 5. Inhibitory Effects of LHE on Tyrosinase Activity in

B16F10 Cells

Control : Non-treated group, Arbutin : Arbutin 250ug/m! treated
group, LHE @ Leonuri Herba extract 250ug/ml treated group,
Results are presented as mean£SD (n=8).

* o Statistically significance compared with Control group(*** ;
p<0.001).

© 1 Statistically significance compared with arbutin  treated
group(™ ; p<0.001).

T3, LHEZ} a-MSHO| 9J3] f-=% tyrosinase
Ao m|A= 592 o7 ¢8| BI6F10 AEF
o] «-MSH®} LHES H-g-42]3l U} tyrosinase &
BES ST A3 v 2rkFg. 6). oM AE
e 3HA] &2 9 tyrosinase TAIE-S 100,00
0.32%2} 3t%}S o, «-MSH ©= Az A =4
tyrosinase SAIE-L 138.6112,53%% 73t Wb,
o -MSHS} arbutin 250ug/nlS T Xelsh Az

A 91790 ¢ Gt FE o] oY S AR TRl vie)

T 7% tyrosinase®] B/FEO| 114.97H4.65%=
a-MSH ©= AzAlEot oA oAl Zhaslal
(p0.05), @-MSH®} LHE 250ug/nlS 7 2]2]5t%)
2 W] tyrosinase®] FAEE 123,5614,07%= &
Aozl vl3] «-MSH f=ol 2J3t tyrosinase &
A a7 25 FANE fARBH YEIT

%, Tyrosinase activity

Fig. 6. The Hffects of LHE and « -MSH on Tyrosinase
Activity in B16F10 Cells

a-MSH @ e-melanocyte stimulating hormone 100nM treated
group, «-MSH + Arbutin : «-MSH 100nM and arbutin 250ug/m
treated group, «-MSH + LHE : «-MSH 100nM and LHE 250ug/ml
treated group, LHE : fermented extract made from Leonuri
Herba, Results are presented as mean+SD(n=8).

* 1 Statistically significance compared with a-MSH treated
group(* ; p<0.05).

# © Statistically significance compared with non-treated group(Oug
/m)(# 5 pL0.05).

5. Superoxide dismutase(SOD) A0
O|X = et

LHEZ Z7Z} 125, 250, 500, 1,000ug/nl] FEE
AgJsto] 247} SOD FARRAEE Z4sto] LHEZ}
SOD Aol WX ek ol s o
2otHFig. 7). FPZET?] vitamin C 250ug/mlE
A2l ¢ SOD FARHAIEE 100.0011,96%2) 3
< ), LHEZ s=8e A2fs%e me] soD fA
SIAIEE 125, 250, 500, 1000ug/miold  Zkzt
27.88+3.92%, 53.9612,41%, 83.39+2,13%, 98,01+
239%% BT FUETEOE B fAAEES
H3ov LHE AHzlsEr} Eold4% SOD AR
A=t A F7FRch. &3t LHE  500ug/ni9t
1,000ug/ml A2lellM= 2zt LHE 125ug/mi¥} 250

95
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ug/nl A22] SOD FARMIE Hr} f24 9
S7Vatatkp €0.001).

=

%, SOD-like activity

LHE (ug/ml)}

Fig. 7. Superoxide Dismutase-ike Activity of LHE

Depending on Concentration,

Vit C : vitamin C 250ug/ml treated group, LHE : fermented
extract made from Leonuri Herba, Results are presented as
mean+SD(n=8).

* Statistically significance compared with Vit C treated group(***
; p£0.001).

@ Statistically significance compared with LHE 125ug/ml treated
group(™ ; p{0.00D).

S Statistically significance compared with LHE 250ug/m! treated
group(*™ ; p(0.001),

6. Tyrosinase mRNA &reiof| Ojxl= Hsk

LHE7} tyrosinase mRNA f-Z2} &) vz
IS Eletr] 918l PCR 78S o83t S4%
A3} vt 29kehFig, 8). oFF Al AElE a4 &
9k o] tyrosinase mRNA 44 B8-S 10092}
3koke W, LHES A|2fd T2 99.0%, arbuting 4]
23t L 98.1%% tyrosinase -5} Walo] BT
SR ashe ATE ekl TE o MSHE
= A2et 79 tyrosinase A T2 112.6%

Normal Arbutin LHE

GAPDH

Tyrosinase

2 Z7Fst ARt @ -MSHS} arbutin 250ug/ni S H4
el Bgols 102.4%2, «-MSHS} LHE 250ug/
ng e A Beols 106.5%=2 F 8 BT
a-MSH ©=4]2] A]RT} tyrosinase mRNA &%

7t 2t

TRE a2 gele] Fofl Eis Ftol] wfite],
UL 745t SR gk Al Vs oletheS A
Ao 93t 297 wpEel wFa|e] g
AL B GO BT A% A A2 ZoE B
M=

RS ARk T2 19| T, A4, 7
gjo] AA|z2] FAE, Q] &, EF RI=H
Hlg, g ol el 1 FIN= 7P 2
8L sk 84 wehd Aaaolrt, depde] A
A 71AE AE, depde g2l giRkEo]
Ze|slzt Zlog, WepdAE o AEividgl 9

ol FAEC ElAle ABlEe] Az
DOPA(3 4-dihydroxy—phenylalanine), DOPA quinone
o] =t o] ukg-2 wehd Aol gt &&yk3-0
2 2857 tyrosinaset= o] 27H¢] Askg-2] Zul
7} B B40lt}, &, tyrosinase®] ZFufjzkg-o] et
Ao ARAQ] AEs vkl & 5 girh
DOPAE AAo 2 g tit Ak A AkE AA
M2 At dekied o AlZElQl Ajste]
a-MSH+Arbutin

Normal a-MSH a-MSH+LHE

Fig. 8. Hifects of LHE on Tyrosinase mRNA Expression in B16F10 Cells,

LHE : fermented extract made from Leonuri Herba, Cells were incubated with medium containing LHE 250ug/m! for 24hrs. The
tyrosinase mRNA levels in each sample was normalized to the quantity of GAPDH. The fold induction of tyrosinase mRNA in treated
cells was calculated as ratio of the corresponding mean value of the control cells, Results are presented as mean=SD.
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1ol ¥Rk Aol FoetA| =EH AW o -MSH|
slo] Wepdo] Vs ke gulo) Hatw]
o] 7|n], 27, S8, QEMENE 5 thoket A A
28 fEP”, nplAlR A5 ol 8ER= hydroquinone,
arbutin, azelaic acid, glabridin 5% tyrosinase
A B3 depd A4S AR, 2, Waid A
A B tyrosinase &JAlE0] wule] o]
o, 0|2 54 nMans A5 + ok

ghejgtolxl= Tl AT i) g Al
7b Bl GRS - E) ol “RMIITER, B
... TlE, S5 TR, AN ol Ae £2Y
AL 7|m|, WEA], FIAE onfsl= Ao EHE,
W5, Y0, HFEE, Ja T, met 502 vk 23
ofgitt, 1 Yolog:= ik, %k, TIEREE
Halo] sl 5=, B2 EES, BAREoR
QA ik, JAB, i S0 AAEoigony,
FolAE BRAE, FHEREE, mE 52 9olew
Ha g,

AE7HAY] vl g AuEE, doF 9 g
oRAle] mME Sl #3E A7} wig- Shs] o] Fo]
A3 9t} I S Wehd} tyrosinase?} A
sto] wEIE dolR iz} 3 AFEE, kR
AA FolA = maE, Eeme?, ks,
BRBSBGHLEEC, TERMEAT I 577, 7k 55
1, i Sol, 9l dek FelMe fi i,
R, e, A, M aEE, e 5
o] giglov} oJrxo] wl g el thgt 2AQ1
7= itk

QR Z(53RE, Leonuri Herba)= EE3 o] 431 1

lo

r2

A 91790 ¢ Gt FE o] oY S AR TRl vie)

WA == 294 X2 9RE Leonurus sibiricus
Lo APRE e Zlo= #E2 Hoksta ke ¥
oI}, WRHSES] FgEOR by, JF, Bkl S0
7b WA, FUKEES] &0l Qo] HACAR, %
A8, KPR, BEAR, KERD 5 A5t 5=g 9
BxE mivs A skl isivkbrele] e e
e X5 PNk ofu2t R, H5se] I

R ) .
FHE S35k Agshp”, RO Z2F  Leonurine,

stachydrine, leonuridine, leonurinine 52| W&
alkaloid®} %ZRHhE, ThHFe] Qskd#, lauric acid,
linolenic acid, oleic acid, sterol, vitamin A, rutin
59| Flavonoids FHi3t, AF7HA a4, ks
Y, AAYIAE Ao £l thEt Hxas, B
2 R, ot 2 ddzA?, Ages
" )5 3%, dLAY, ATIFAE 54
AP 5 ekt a0 A7H vl glrk. Feolngte]
A Ao 2 o RS Yol 24 g
Felo] W s, TS £2 uEste] AlE] |
& ThE Z2obA] ZFFHlEAR 2 WEAe)L o=F
(BiDo] glofAlaL deo] aepzictar 715 Eoigict

35)

pe )y
=

2

12 J

olo] E A= ¢Ex FZEE(Leonuri Herba
Extracts, LHE)0| ¢} S0 Mo v]x|& vl
T59 1 A 71HE Yohuy] Sl oM FNE
METo] AEg depd e, dehd Aol
Hofoh= tyrosinase 243} wH o] Frofsl= 248 7]
A F P E23 SOD ARMY, aEa
tyrosinase mRNA 34 WAEE #2slgict,

LHEZ} BIGF10 M|EF0] Q&g v ke
Aol 23} LHES A2JslA] 99k o] AE A&
&oll ¥l3| LHE 250ug/mi& A3t o folAd 9
Al(p0.01) AEEo] 7HA317] AlABle] F& o4
O AlE A& A FasAen, EE(2000
ug/mi)®] LHES A2Jetts wi= LHES AelebA| ¢
kS wiETh oF 20% oPF AE AEE Ak
(Fig. 1).
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ghlotoujeleulRastslz] AB0H AUZ(20173 119)

BI6F10 AlxF¢] depd AgdEel n|xe A3l
TS gol A3, A3t LHEY] F57} Holds
£ dzhd AgdEo] 7448191 LHE 1,000uy/nlE
AL uhs 22l arbutin® 23S wiel ¥
w3 o) QA A= ATKp €0.05)(Fig. 2).

w3k, a-MSH®} arbutin 250ug/m-& 828k
Tl 7S dzhd AFAEC] « -MSH 95
AgAlET frold Al FHASEAA(p0.05), «
-MSH$} LHE 250ug/nlS 842 3t9kS wie] He}
d ATAES =TS AR 292 Jehlid
THFig, 3).

ol9} Zte AT ORZ FZE 250uy/nlS A
grogx obd A AE] AP FofsiAl Hkg-
at7] AlFkskglon, o]2H i FEEo] Wepd
Aol Fofale] zlefdolt T2 Wslo] o3t
depde] S AT ZAog A=) 12t
o] & AAR= LHE 250uy/ml-s A2fste] depd A
of Fofsle 717e Yolr iz} 3ot

ORZ FZE(LHE)o| Hepd Ao Hofsh= F
838+ T4 tyrosinase 2/ ot S m|X=
A golr 7] Sl Al@H W tyrosinase S44S HF
3 A3} LHE H2l5E 250uynioPdoln] & &
02 tyrosinase®] EAJo] 2143 A A== A
& SRIBHATHp €0.01)(Fig, 4.

Al Yolx] Bxt ol]g} BIGF10 AlE Yol =
Akt A vepR=Alel| s dobrr] $ls) &
gk A3} o}lFd A2l 3HA] ¢ 9 tyrosinase
A HI3) arbutin ©% Xejgt tiz=TF}, LHE

= 223t 5 & 5 tyrosinase E4Jo] o)A Q)
7l Z2:319331(p €0.001), B3 arbuting #|2I3F Tl
HISINE oA UAl tyrosinase®] o] oJAE2]
THp(0.001)(Fig, 5), B¢t «-MSHE ©5 A]2J3t
Z9  tyrosinase®] E/3EC| H[E|  «-MSHS}
arbutin 250 ug/mlS HEA2F FANETH} «
-MSHS} LHE 250 uy/mZ W4A2s AHzlze]

tyrosinase®| BAE BF o -MSHE W= 223k ff

e 0 o

¢

o8

ZHe} frolAd Al A8t €0.05)(Fig, 6).
AR%x FZHE(LHE)?] tyrosinase mRNA -3}
Woe S mlE Ao AZEo] PCR 7H&
0]83}¢] tyrosinase mRNA HHAEE ZAg 27}
ol AlE s ¥%s web HluwsigiE: o
arbuting A2jgt FANZTH} vRRPIAE LTHES
Z]2]gt o= tyrosinase mRNA -Fr72x} Wio]
ZHek9dal, o -MSHZE H=59] tyrosinase 24}
elo] AA3] F7IF Aeldst vl e wlelle =
g a-MSHS} LHE 250uy/miS 8412 8134 ),
@-MSH$} arbuting: *-8A4elgt Ptz vzt
TR f7dz) o] 25 HasgickFig. 9.
olo} 2e Az olui 3Bl Wepd A &
29 tyrosinase®] EAE AAlSte], WS 93 A
SAEAY g3s & 2 Ao AztEn,
AalE 2EGAE wRo] FwsPoo) 7)u] B
AR Feclog, JRAE el SOD
(superoxide dismutase), catalase, glutathione
peroxidase$} 2 Gk} Ta0) 7158 Ak,
ol FAAAE FHS= SOD, glutathione
peroxidase, vitamin C 52| 3kl a4 9 24
ol el drHn gedH”, 1 F F=
phytochemical ol £3k= &4 23] SOD AR
A EAL FaE oAt SOD9} fARE 93 3}
o] =3joj] 2 Al 2EH A vloje] aks Fh)

40)

olof| tyrosinaseAls] 7|A o, IRz FEE
(LHE)9] W& sto] ohgh & ok 2H87]70] heA
off sl Lobrarz sppiesiel wepd A %
Tofeh= ks Jal SOD fARMIS S7%t
23 1HE9| A s/t S71EE ol de
(p€0.001) SOD frAR] 57+ B9ict. 250ug/nl
o] 22 FToME Vie Cofl HIF oF ANt 7o) &
ol vl o}, 5 E2 LHE 1,000uy/n-2 23k
< welle ik B421 vitamin C 250ug/nl-& A
2lat =27l SOD AR wZ=slgl), o

=



LHEZ7} arskolld 9iiests dAlslaaL, ARl
SOo7 olF Al AEYARRE9] wRE wols}
T 2 Jes HoErh

ool A, o] APE F3to LHES tyrosinase
84 oA, sOD Ak 3% 53 J7Es
nEse gk 7hsAdS Aglon, FF AESA
& e s &l tigk FHQ At da
3 AoR AlmHr

il

V.2 E
ol #5%0] O AT AT BIGFIO A
o] wjxl= a9 3 2E 7S dol]
oJste] BIGFI0 AEAEE, wWepd ATAE,
tyrosinase S4JE 2 mRNA 34 ' 12 8
Akl 82-91 superoxide dismutase FAAIEE
w2 v 22 AES Ak

1. BI6F10 Ao o2z FZES A5 o,
AE BEEL AT skl A& oA
A=Ak,

2, BIGF10 A|xe] Rz FZES X8s o,
el ARIEL A F=ol &l Fo14d
Al JAEJL, «-MSHE arbutin} H-g-4]2]et
PP FTL o -MSHE B A2|3S wle} vl
3 frolAd ol Ao, «-MSHE Rz
FEEN H8AY e e =TT &
Akt wiebd AgHdEe] A=A,

3. Wehd Aol Fofsh= tyrosinase?] SAEL 9
8% FEES AIEH YoM A2lslde o A2
ool &3 frold Al AAEAL, A el
A= «-MSHE 95 Ags wol vus) «
-MSHE iz FZE3% #H8AE 9 o
tyrosinase ZAJE0] JA|Eo] «-MSHZ arbutin

o WeAERt HddETH fARE 29 el

A 9 79 : Gl FEE0] o B Al rixke uast

Wi

4, SOD fARML oz FEES Al o,
T AEHOR fAR0] ST e
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