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Objective : Siegesbeckia Herba can treat various skin disease by expelling wind and removing dampness and

clearing away heat and toxic material effects. This study was designed to investigate effects of Siegesbeckia Herba

Extracts(SHE) on skin elasticity and whitening using B16F10 cell lines,

Method : In this experiment, We observed effect of SHE on cell viability, inhibition of melanin synthesis and

inhibitory effect on tyrosinase and elastase,

Results : 1. SHE treated group showed decreased cell viability rates significantly compared with non-treated

group, More than SHE 250 ug/ml, 500 ug/ml and 1,000 ug/ml of treated groups were lower levels of

melanin synthesis respectively.

2. SHE significantly showed tyrosinase inhibitory activity in vitro, SHE increased tyrosinase inhibitory
activity and elastase inhibitory activity in B16F10 cells, and tyrosinase inhibitory activity in vitro,
3. Tyrosinase inhibitory activity and elastase inhibitory activity in B16F10 cells, tyrosinase inhibitory

activity in vitro were not accepted statistical significance compared with non-treated group.

4, SHE treated group showed increased SOD-like activity rates significantly compared with non-treated

group. More than SHE 250 wug/ml, 500 wg/ml and 1,000 ug/ml of treated groups were lower levels of

melanin synthesis respectively.

© 2015 the Society of Korean Medicine Ophthalmology & Orolaryngology & Dernmatology
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Conclusion : These results suggest that SHE can inhibit melanin synthesis and tyrosinase inhibtory activity. So,

We suggest that SHE can be maintained skin whitening,

Key words : Siegesbeckia Herba; Melanin; Tyrosinase; B16F10 cell; SOD-like activity
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o] mxl= &3, melanin A L 1o Fosl=
tyrosinase A A &3 TPl Jo| FAHY
Superoxide dismutase(SOD) -FAFEA], elastase A
B a3 55 BEsto] frolg 29 Aol B
Ash= Hio|oh,

1. M=

1) oH

B A to]] 8-4-5 5]H(Siegesbeckia Herba, SH)"?
2 Fsjtol &3 YN MOl F5HK Siegebeckia
glabrescens  Makino), BQSES  pubescens
Makino) L AFRASZS, ortentalis 1.)2] i B 4

£ 71x3t Aoz AT 7MSHe| Fo| 97] A
g Fo| A A7]el| AFste] At uEuEst A
S A HE s o el & &
ATE ol A5
2) Nz

W A M ZAF(melanoma) AIEFS

BIGF10 cell linesS 3F=A|EFE3Y(KCLB, Korea)
X Fgate] AR8-stoct.

2. 4H
) Ng &

3% 100 g2 SFHF 1,500 mi3} A 100°C oA
2 A B9 22 AE3 thE 3,000 rpmelA] 15 &
b ARt AAZIE AASL A5AE B
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T FANZ|H, d)E ol8ste] $Aux
(Siegesbeckia Herba Extracts, SHE) 8,53 g
o Ao AMgsbr] 9f3k SHEE Wt
(phosphate buffered saline, PBS)] thA] ¢ 0,2
un®] HE(Syringe filter, Whatman)2 Z#| Hii

skt

.
Oﬁn&ﬂﬁ
N1 2o

tlo

2) Al uj

BI16F10 M¥E2] A5 v A2 RPMI 1640(Sigma,
R4130)2 ©o]-8taL, HiA|el= 10% fetal bovine
serum(Gibco LOT. NO, 1006842, FBS)9} penicillin-
streptomycin(100 units/ml, 100 ug/H)S Z7Fs}950
o, Ad77E Fot AlEFE 5% CO, incubatorolA
ujeFakoict.

3) AZ BE& 33

SHE’}  BIGF10 A%
3-(4,5-dimethylthiazol-2yl)-2,5-diphenyl-2H-tetrazol
ium bromide(MTT) assay'®Z %3] ZAst9tt. =,
BI6F10 HIEE uljoksto] 96 well plateol] 2} welld
510" cell/ml 0] FEZ EF3}31, 5% CO, incubator
oM 37cE FARBHEA 24 ARE E3F pre-
incubationA|7] & SHEES 7z} F=WH(0, 62.5, 125,
250, 500, 1,000 wg/m)Z A3t t}2- 24 A7t vk
Sgick. 2 & MTT AjokE A2lgh o MTT Ao
o] AT ME9| HAAE s FALEF 2~4 A
THE vk o wlE AASEAL ZF wellofl A3
9 formazan ZAAS DMSOE Yo =9 &
Microplate Reader(Bio-rad, USA)E ©|83}o] 475
o] S50,

EEISI SRS

4) Melanin A4 JA41& =3

SHE7} melanin AJ#Jo]] 1]X= 933ke Hosei 57
o] WS Wgsto] 245190k &, BI6F10 AIEE
ujoFato] 24 well platecl] 2+ welld 5x10° cell/well
o] FEg Bl 23 9 oHElE 9fste] 24 A]

b ufekstgih ko] Ed Thy o -MSH(«a
-melanocyte stimulating hormone) 100 nM¥} SHE
£ 7} F5H(0, 62.5, 125, 250, 500, 1,000 ug/nl)S
A2 Tk 5% CO, incubatorol] 37CE H-Al5}
HA] 24~48 A|7F ufokstoitt, vkt F 7t wellE
PBSE A|Z3} t}& 1 N NaOH €4 1 ni& 375t
L 60Cold 3 ARE E3F 83AZ1 F Microplate
Reader(Bio-rad, USA)Z 0|83} 475 mol|d =34
a3t

5) HIAIZ2] tyrosinase A3 A &4
Tyrosinase YA &3H= dopachrome H09. o]
f43to] =A%t 0.2M  potassium  phosphate
buffer(pH 6.5) 2.3 ni9} 2 mM L-tyrosine 8% 0.4
nls 71 & AEA 34 S EEE 15 s
DMSO 2 mio] 591 ¥ SHE HF&E7} 0, 62.5,
125, 250, 500, 1000 ug/m7} =2 02 nE 7}t
11, mushroom tyrosinase(110 unit/nl) 0.1 mlS %
7Fste] 37°C E2ollA] 20 B2 vESAIZ] 3 475 mn
oM FF=E At Asl Hle-e vt 2ol
Apirs St
Tyrosinase inhibition(%) = (1-{(B-C)/(A-D)}Ix100

PN A Ea% A 8o, B fao)
Agrh 25 718 vk g9, o ART A v
$ 89, DE 529 AlE7} 25 heA) e w
& 8909 475 nmolAle] FRE o,

6) Ml W tyrosinase A3 ZA =3

B16F10 AEE HloFste] 24 well plateol] 2+ well
2 1X10° cell/well?] ¥E2 253t & Bz @ of
3k= 93l 24 AR A3 Ty SHEE 7} s
(62.5 ug/ml, 250 ug/ml, 1000 ug/m))Z AT T 5%
CO, incubatorol|A] 37CE SA5HAA 24 A]7F vljSk
3otk 24 ARE ¥l F, AIES 1% Triton X-100
< 38 10 mM PBS 100 4ol ez}, dete
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HEE vortexing®t F 1000 rpmol] 5 #7F Pl
glsto] AedE 24 &4 Ao o] g319rt
Tyrosinase A3l &4 Z4517] 2lsto] 96 well
plateel] EAA 100 ©S ¥, 71491 LDOPA (2
ng/ml) 200 HE F7FeF F, 5% CO, incubatorol|A]
37CE FABHAA 1 AT F3F W& A7 o
2 Microplate Reader (Bio-rad, USA)E o|§3}o]
475 mollX] SA3HTE, Tyrosinase?] 4] Aaf&-2
o] F3sd Ui MEgs Axke iy

7) HIAZY elastase A3l 4 23

Elastase A3] &3 Lyn 59] HHEPE o] gslo]
ZA4319Ic}. 0,05 M Tris-Hel buffer(pH 8.0) 2.3 nl
9} 0.2 mM N-succinyl-Ala-p-nitroanilde 7]2 £l
0.4 mE 713t & 7122 4] o B35 15 ngS
DMSO 2 mio] %91 ¥ SHE FHZFF%7} 0, 62.5,
125, 250, 500, 1000 ug/ml7} E=Z 0,2 nlZ 73}l
7129 @A3LE el 25T F82lA 20 #2F wlok
AZe}, wkgHo|| porcine pancreatic elastase(0,5
unit/ml) 0,1 M S A7P7ho] 25C 4-8230)A 20 B7H
WA % 475 molM FFEE SAslct. Alsl
Hl&2 o33} Zo| Alakelgich.

Elastase inhibition(%) = (1-{(B-C)/(A-D)}Ix100

of7|q A &4 H7HE ukeg9l, BE d4e
AlE7F B 71 wkg- 8o, G Als 37He
M, DE 849 Als7t BT H7bEA] o v
Mol 475 melxe] FB= Froltt.

O Qo
°
o
o

8) AIZ U elastase A &4 =3

BI16F10 A|3ZE ulj9slo] 24 well plateol] Z well
F X107 cell/well®] FERZ #53 F, 52 2 <l
32 el 24 ARE WA v SHES 7 =
(62.5 ug/ml, 250 ug/ml, 1,000 ug/m)Z X3t T 5%
CO; incubatorolX] 37CE At 24 AIRE vl
Skoict. 24 ARE Bl F, A|ZE 1% Triton X-100

i
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& 43 10 mM PBS 100 #ol FEAZY, detd
HFEZ vortexingdt T 1,000 rpmollA] 5 27+ YA
wEjdte] Feds 849 34 AAHOT o839t
0.2 Me] Tris-Hcl(Sigma, USA) bufferZ pH 8,02
THE F, 600 & tubeol] 71 TRy 3.3 mM= 34
8l N-Succinyl-(L- Ala)3-p-nitroanilide 180 42
aisick, o F 4 &4 B2 40 45 ol
oo 10 371 A, ofF penitroanilide]
AAJ#S Microplate Reader(Bio-rad, USA)E o]&
3t0] 475 muojlA] Z4315IcF? Blastasse] B4 A3
& 2T FE= Ui WEes Aikesit

9) Superoxide dismutase(SOD) SAFEA &4

SHE®] SOD HAIHAS Marklund®} Marklund
o] Whol| we} B4 AaFe INBREAH0)2
A7l WS Fviske pyrogallol®] /%S
ZAeto] SOD AR o= Vepiglet, 2 3)d &
Z59] F%(0, 62.5, 125, 250, 500, 1,000 ug/m)=
DMSO9| 350} sl 3510, 10 4 96 well
plateo]] 7}3F ¥ Tris-HCl Buffer(50 mM Tris
aminomethane, 10 mM EDTA, pH 8.0) 150 3}
7.2 mM pyrogallol 10 4& #7}ste], A4 10
W HRAZ1L, IN HA 50 Mg 37kske] vhg-5
AAAZ] - ELIZA readerS ARE8}0] 475 mmofA]

Astodtt. SOD HARMAe 55 A7}

SODA(%) = (1- A/B) X100

A FEE W F¥s, B FEE PR 9=

3. SAHIAz|

e dofele] FAAE WHogE SPSS 12
(SPSS, U.S.A)E &8319itt. o] 370 ol 2
ANOVAR BAAe=Z fofdt Ae A4
Tukey WS AL, 2709 w2be] Hlue
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independent sample t-testS AF83}912H, p-value
7} 0,05 mlgkel B9 ok Ao olAfshoit,

. o =

1. Mz SZS0]| 0|Xl= 21t

SHEZ} BIGF10 M3E2] &g vAe &35 &
ol 7] ¢Jste] SHES F=9(0, 62.5, 125, 250, 500,
1,000 ug/m)E A2)gt Tty 24 ARE vt

BIGF10 A|3e] H&&E 5743 24, SHES A
ZlatA] e FA8L 100.0000,79%%2 B4161S
o, SHEE AHgt 7 sxeolX] AEES AAlslE 74
S B, I FIANT 250 wy/ml, 500 ug/miT}
1,000 wg/mlZ A2t Aglatolld] 22} 89.34+3.09%,
85.4612,.909% 17l 81,49+2,50%% SHES A|2J3}
7| ¢ FA7REY FAERET FoA (p0.05)
Al ZHAetIckFig, 1),

110.0

3
-
o

%, Cell viability rate

0 62.5 125 250 500 1000

SHE (ug/ml)

Fig. 1. Effects of SHE on cell viability in B16F10 cells.

SHE was Siegesbeckia Herba Extracts freeze dried powder,
BIOF10 cells were attached 96 well plate, and added SHE as
indicated concentrations respectively. After 24 hrs incubation,
production levels of melanin were measured using MIT
methods.

Result are presented as mean®SD.

* p{0.05 vs. non-treated group(0 ug/ml) (n=8).

# p<0.05 vs. treated group(62.5 wug/ml) (n=8).

2. Melanin 480l O|X[= x| 1t

SHE?} BI16F10 A|¥E 0|83} melanin AJAldl] 1
A= oA G2 dolry] 9sle] BIGF10 AEo|

SHEZ $5#(0, 62.5, 125, 250, 500, 1,000 ug/nl)
2 A oS 24 ARE wjokatgie,

SHEE AgJs}A] &oke o] melanin AAES
100.00+4,93%2 $2¥519& o, SHES A2jd 7
FEoM melanin BHS AAlsks A HAL,
1 ZNE 250 ug/nl, 500 ug/miT 1,000 ug/miE
Aget Aol 4z 79.57£2.16%(p0.01),
76,26+2,7674(p0.001) 2L 72.73+1.82% (p{0.001)
2 SHEZ Aefsh eh& P72 melanin 438
HO} Fobd A SRIEICKFig. 2).

%, Melanin production rate

0 62.5 125 250 500 1000
SHE (ug/ml)

Fig. 2. Inhibitory effects of SHE on « -MSH induced
melanin production in B16F10 cells.

SHE was Siegesbeckia Herba Extracts freeze dried powder,
BI6F10 cells were added SHE as indicated concentrations
respectively. After 24 hrs incubation, proliferation rates were
measured using colorimetric methods.

Result are presented as mean=SD.,

=5 pL0.01, ** ; p(0.001 vs. non-treated group(0 ug/ml) (n=4).
# 5 pl0.05, ## ; p0.01 vs. treated group(62.5 ug/ml) (n=4).

@ ; p{0.05 vs, treated group(125 ug/ml) (n=4).

3. HIMIZ2| tyrosinase Xfslf &M

SHE7} tyrosinase A3 A9 v|xls &35 &
ol 7] ¢J5to] SHES F=4(0, 62.5, 125, 250, 500,
1,000 ug/m)Z A2J3+9iTt,

SHEEZ A2JslA] 99ks wle] tyrosinase A3l &
&S 100.00+2.62%2F kS o, HIAEAA <
tyrosinase A3l 2/38-2 SHE Fo] FEof| oJEsto]
217y Z7¥8t it 1 FAXE 500 ug/miF 1,000 ug/
nlE Aeg AelA 47} 120.45+5.72%(p €0.05)
¢} 125.0042.27%(p0.0)E SHEZ AzlslA] ee
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TFH7REY tyrosinase A3 B3R oA QA
S7FstoickFig, 3).
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Fig. 3. Tyrosinase inhibitory activity of SHE /7 viro

SHE was Siegesbeckia Herba Extracts freeze dried powder,
Inhibitory effects on tyrosinase activities were measured using
colorimetric methods. Values are represented as percentage of
inhibitory rates.

Result are presented as mean®SD.

* 5 p0.05, * ; p0.01 vs, non-treated group(0 wg/ml) (n=4).

# 5 p<0.05 vs. treated group(62.5 ug/ml) (n=4).

@ ; p0.05 vs, treated group(125 ug/ml) (n=4).

;é 80.0 L
SHE (ug/ml)
Fig. 4. Tyrosinese inhibitory activity of SHE in B16F10

cells,

SHE was Siegesbeckia Herba Extracts freeze dried powder,
BIOF10 cells were incubated with SHE for 24 hrs in indicated
concentrations, Inhibitory effects on tyrosinase activities were
measured using colorimetric methods. Values are represented as
percentage of inhibitory rates.

Result are presented as mean®SD.

4, M= LY tyrosinase XsH &

SHE’} tyrosinase A3l &Ao] n|x&= &a39= &
olwy] ¢J5te] BIGF10 A|¥o] SHES FEH(,
62.5, 250, 1,000 ug/m)Z A25}3icH

HES A2lslA] &9k w2] tyrosinase®] I3

16

GBS 100,00+6,18%2 319-S o, SHEE z2)st
A2 tyrosinase A3l E4J&-2 SHE £ =9
oj&slo] Zh7} Z71sHQitkFig. 4).

5. HIMZ2| elastase XsH &M

SHE7} elastase A3l E4Jo]] njz|= G315 Yolu
7] ¢35t SHEE =W, 62.5, 125, 250, 500,
1,000 ug/m)Z 2I5}3ic,

SHE 3255 AgfolA] 2%ks w9 elastase A|3)
2385 100.0014,23%¢} 3194S wl, SHES A
g A2 elastase A3l EA3E&L SHE Fo] 5%
o oJEste] Zk2t S7Fek oIk Fig, 5)

o 110.0
]
s
S
= 105.0
=
=
E

100.0
@
@
(]
=
£
] 85.0
3

80.0

0 62.5 125 250 500 1000
SHE (ug/ml)

Fig. 5. Elastase inhibitory activity of SHE in vitro,

SHE was Siegesbeckia Herba Extracts freeze dried powder, SHE
was added into elastase in indicated concentrations, Inhibition
rates of elastase by SHE were measured as production of
pnitroanilide using Microplate Reader at 475 mm wavelength.
Optical densities were calculated indicated formular as described
in materials and methods.

Result are presented as mean=SD,

6. M= LY elastase X5l &M

SHE7} elastase A3l Aol w|xj= &35 dolr
7] $J5te] BIGF10 Ao SHES FE=H(0, 62.5,
250, 1,000 ug/m)Z *]2J3}ct,

SHE FZE-2 A&stA] L2 w9 elastase A3
8-S 100,00+2,97%2 3194S o, SHES A2
3t A2t elastase A3l E4&2 SHE Fo] =
o ejEstel 24zt S7ketIt (Fig. 0.
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)
SHE (ug/mi)
Fig. 6. Elastase inhibitory activity of SHE in B16F10

cells,

SHE was Siegesbeckia Herba Extracts freeze dried powder,
BIGF10 cells were incubated with SHE for 24 hrs in indicated
concentrations. Inhibitory effects on elastase activities were
measured using colorimetric methods. Values are represented as
percentage of inhibitory rates,

Result are presented as mean®SD.

200.0
E. 180.0
E 160.0
% 140.0
8
""“ 1200
s 100.0

80.0

0 625 125 250 500 1000
SHE (ug/m)
Fig. 7. Superoxide dismutaseike activity of SHE in i
viiro,

SHE was Siegesbeckia Herba Extracts freeze dried powder, SHE
was added into SOD-like activity in indicated concentrations,
SOD-like activity rates by SHE were measured as production of
p-nitroanilide using Microplate Reader at 475 am wavelength.
Optical densities were calculated indicated formular as described
in materials and methods.

Result are presented as mean®SD.

Result are presented as mean®SD.

*5 pL0.05, * 5 p€0.01, ** ; p<0.001 vs. non-treated group(0 ug/
ml) (n=8).

# 5 p<0.05 vs. treated group(62.5 ug/ml) (n=8).

@ ; p0.05 vs. treated group(125 ug/ml) (n=8).

7. SOD RARY

SHE7} SOD AL &4e]| mlx&= Al 234 &
o1 7] ¢J5le] SHEZ =40, 62.5, 125, 250, 500,
1,000 ug/m)Z 2I8}3ict,

SHE F&E5 Aot gks wle] sOD fAlet
288 100.00+1,16%2 3t9-& w), SHES 2|3t
Aele] SOD fARMI&2 SHE Fof F&of o&
sto] 247 7k, 1 FAXE 250 wg/nl, 500
ug/miZ 1,000 wy/mls AR AzlelM ZZt
125.62+3,949%(p €0.05), 153.1312.429%(p€0.01) L
2|3l 185,1244,71%(p0.001)E SHES AJs}A] 9
< A7k SOD fARMIEHRTE foAd A 5
7}st9ickFig, 7).

-

v, o #

of

IR RIS BEsha, Aleg 2, 747t
ke 7V B o2t w4l S He
o, vpEo e Hl, 5, 2 sl
53 i o2 TA] g,

ol 7YY AT BT AER o]l
UL F2k= ThA] Hepd A E(melanocyte), BAI2%
2 A ¥(Langerhans cell), WA E(Meckel cell), 5
ZHA|E(intermediate) 2 79t} HWehd Ao @
Zhd A-F|(melanosome):= tyrosinaseS E5}al Q)
oA tyrosineolX] melaning FAJgICH Hepd AA|
of g, 7], depdste] Aw, depd AA9 2¥,
safol o) malo] 24 HR, ke -9 v
Wl 3= Folslr] YSiME tyrosineoA] melanin
029 3 A oFE I Fart Yk

ol y Zlyle] AAZAE collagen fiber2}
elastic fiber7} EAsto] vl s} &Eds Al
33l o}, =371 FEH collagen fiber7} 3=
1L elastic fiber®] 22 & FZ27} =34 47 AA|
5ol AP, weh] w52 WA Sl
elastic fiber TZ2 =617 9EE= elastase?)
4 A o5 I Fart gk

£ Aol A BHSH)E & JE3haL vk ¥
sich, iFE BO= Sol7b bR, JBRUE, FIRNE,

X0 o

o

et e R
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WS Bso] giok FFE AekH S ¢l
olER fime] WA QI3t #I ML, HE 5ol A
8L, Futshd tho] eto] s Fohs 7hedl
S wate] e bl she &5l .
(A o ot T5g A3lA7IH AdstaL
Aol EohtA st} o 714 oM 715 AlAst
I 55 AR Ao 21lct. 23l £l B
A S Zold B Fhetal sk (Akis
) (AR o ok Aw|, W, 7R Tl =4
A Jgoko g AMGIITIAL Blgle B o]
g ogoko 8RS U & I,
3ol EejEe tEAQ Ao EE darutin-
bitter7} 90 1 ¢Jo|% alkaloid, kirenol 2 Z+&
ester50| $HrEo] Sk, 2o Aol sk Y
S BEretaL gpdoll IRENS S8 AARIER
TN} e WEsE Qs AEES A3t
1 39g?, ABEE-S B3 reactive oxygen
radicalol] 9t FTRIAME &3] tisto] ARG
o] EAIS el =3 Agdl 28-S

F9 GoI T, SPgRAY o B, 45
% el ARpEn v} 398 @7 A
3ict,

olgfgt A AFEE Bk ul, SHE ¥79 #d
A At AP HL YA free radicalS AAs)
© R} so| glon, Wi AA G5 &
I 5ol ARol 7hssi RS o 23S
Bkele A5 long el 3} Agox o
SRR B Ci 12 o A = L
£ 7ol BIGF10 A|IEE o]-83t0] SHEZ} A
¥ AEE Al &3, melanin A4 A &34,
melanin AJAJol] FHH tyrosinase A3l A avjo}
0 FAHE |- R SOD fAIEA a2 B2}
of 9 njue] g TiA=A], vred 9 S5
AA #oJsl= elasting HAISH= elastased] I3}
2 25 TS IeAE BEE

B o37Lollx] SHEZ} BIGF10 A|E2] &g u]x]

18

= &92 243 23, SHE 250 wy/nl, 500 ug/mis}
L0 il ARG el AT A2l 742}
SHEE AZJotA] eoks wiEeh i 20% F= fre
A A g 2E AT QI%ItkEg. 1),

Aol FFA1L. hemoglobin, carotene, melanin
ol s A=, o]F melanin] 7P FQ3H
21ALo|T}?”, Melanogenesise dark macromolecular
pigments®] UE2 melaning FAfsh= HAIA2 3%
S W3, tyrosinase”’} tyrosineS dopaquinone
o8 ASAFIEA 1 ukgo] AlREry”, wiok n]w
BAE Y3 melanin®] & Ak Frbd
tyrosinesr AFSIAI7|E tyrosinase®] @S Al3H5HA
U 2 248 JAA7E P,

£ A7 23 melanin A4 AA] vAE aAE
ZA8 AFNE SHE 250 ug/ml, 500 ug/niT}
1,000 wy/mls AHeletele vl SHES AeletA] 93gt
& wES H31 30% Z17ke] ol Al sk
(Fig. 2). SHE®]| ©J3} B1GF10 A|¥2] A&&0] 20%
7V S, melanin BAEE B2 SOl
30%7VF JAE AR Uehts Z0R Hol Azt
T SHEZ} ©s] AE9 JiAl & iR 3
melanin AR oPd melanin AJAJoll Fofsl= A
oz st

Tyrosinase™ melanin 432 SEAARTDA Y %
7] wkgol| Fgh= EABA, tyrosineS 3,4-dihy-
droxyphenyl alanine (DOPA)Z H¥5|= tyrosine
hydroxylase &4J3} DOPAE DOPA quinine® 2
Al3lsh= DOPA oxidase 24 AItH?, 219714
el AfA ==

resorcinol, 4-hydroxy-anisole, ascorbic acid®} 1

tyrosinase hydroquinone,
%A kojic acid, arbutin, glucosamine, @ -viniferin,
feulic acid $o] P>,

Melanin A4 A&7} tyrosinase?} Fo] A=A
Yolr 7] $5te] SHEZ} HIHES] tyrosinase A &
Aol WjAle &a3E 343 29 Fof skl o<s)
of oz FAo] F7tsldr}. 3] SHE 500 ug/mi7}



A 9] 49] 1 3 28] BIGF10 AJEO Melanin A3} Tyrosinase el Hlxl= oJxlaz}

1,000 ug/miE 2ot W] tyrosinase] oA &
30| SHEE A2fsA] gks wiHet Fo4 Al 5
7¥st9ial(Fig, 3), BIGF10 4|¥o] SHES Azlsl s

= Az =l w2t tyrosinase?] JA| o] F
7Fet itk Fig, 4). ol¢} 22 A= SHEZF 2349
tyrosinase A 4242 & = 9lon AE U
oMz EA = ofg] 719 intracellular signalling
pathwayS SJA[BIAY 714531 285 sh= o=
aAstdct. Ae7HA € tiEAQ Tyrosinase
inhibitor 23 Vitamin C, Quercetin 52| 3HI5}A|
o] Ji, o] FBIAEE AE Yol But o}
Ueh AlEE WANE AHH Tyrosinased] oA
s 7, wEbA SHER HIS3E 7136S Sdte]
tyrosinase®] SAE oA A2 7FsAdo] rkar Azt
k.

Elastase™= elastin® H3fl5l= 8408 gy =
A, g5 & FAof F8g 943 Ml w4
T % GBSl gl BzollE S, 4
= Ao AfolMZeN frefet Elastase?} I
B el 3xkdA FEdel e 93E gt
By ¥ glow, o|2fgt Elastase®] B4 S7h=
5] gEEGE Ao EH B F5 A
Zlofdicta g QP ol olf wiEl
Elastase &4 A5S &3 9 v 9 55 7j4d
ol #AE At olFolA b

SHE7} elastase A&l EAld]] n]|X|= 5715 Yoli
7] 9J3to] H|A|ES} BIGF10 A|E WellA] elastase]
ek A 2ds SAg 2, SHE Ag] sxof <
Eoto] T7keke B HEhIAITHFig. 5,6) SHE
& AzfoA] edoks wiETh o STek oS W e
3L A=A it 1efste] SHEZL w7ets 4
FEWdelle #ofslA] W= Zlog AZer,

SHEZ} w8l 9jipies) 7fadel] gofeh=A] 7}
2 EIsk] Sl VI a7 FelA 3ol
reactive oxygen radical®| -=8}= oxidative stress

o} AL S Astel Aok st s

fd

& Yopugith, AAlM A= feiRdiae
Al 230l £33 7l AbAel esjel dAE
#Es RGP g A
dismutase(SOD), catalase, glutathione peroxidase
(GSH-px), CoQ10 72 gAksla A9 tocopherol,
propyl  gallate,
chlorophyll, Vitamin C, Quercetin 52 2 H|&
2] AL EAeI] SIS AT 2
ﬂ?-f}\:}zﬂ-zis).

Tyrosinase™ APAl] deE] 2¥shs &A%
polyphenol oxidaseo|™, HAHelN Fa3F 113t &
o 2l B ¢ Sledl o] Asabgs Snfehs
71 Wl melaning okt Wi 583 A
R LA - s e
e AN st 5ad)
tyrosinase ZAOE FFS & F glon= BT
29| BAJE T3 tyrosinased] B4 AAE Ao
Az B 4 sl

Superoxide

ascorbic  acid, selenium,

Melaning

olo| u}z} SHEQ] SOD SAHAS =33 Ay
Folgio o&Este] AT oA A S7t

3%CKFig. 7). ol SHEZ} W%t Soji= fof
A ZANE SOD 843 B3l tyrosinase] /&
ABkL, o]ZH Melanin®] o] oJA|=lo] W g3}
7t S AoR A7)

ool A7 A3}, SHEE HIME & opg}t Alx
WolM= tyrosinase®] 43S #3524 Melanin
A& JAlsks AoR v aart glsol ElERd
o, ol ARz T S A theksla Ax 2
& A5 B3 Y AT mel] gk 28 Rk
S tphHo g IS Hal, YAME o] H43
A Z8stH F2 ARt gloee} Azl

ol
-

12

o rf

V.2E

34 FZE(Siegesbeckia Herba Extracts, SHE)
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o]

BI6F10 A|¥E2] A&E&, Melanin A %A,

tyrosinase®] A3} &4, elastase T4 Al A=
a9} SOD Aol mixle a3s B33 2%
Thet 22 28S 93tk

L,

20

3 FZE(SHE) 250 ug/nl, 500 ug/miT} 1,000
ug/nl-E HEJstS w, BIGF10 M¥Eo] W&
fod Al A=

. 314 FZE(SHE) 250 ug/ml, 500 ug/miZ} 1,000

/i ASHE 1, melanin A F4

Sl A=

. 33 3ZE(SHE) 500 ug/miF} 1,000 ug/nl- 2]

ot ), HHEY tyrosinase A 2442 frof
A M F7FekAL, AE delME F7kskoct.

o

. 3 FEECHES AEBIgE W, vlAzst A

W elastase A

et

e R fol

Mo ki

ol

. 313 FZE2(SHE) 500 ug/mi¥} 1,000 ug/ml-& *2]

S uwl, HAES SOD FAIRMIEE foA

SV S7Vet it
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