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2 o B AN nHYAdd FEE It a3, 4% °Vﬂ+°ﬂ 49]“01] 9 °H Elﬂ MMP-1 Z&o] it g9 4
vred Mg vste drsiich o F =
7b FZvkgel wel v dEdez AASAE L]'E]";';{Q‘:q Zzk 1 mg/quv‘i 8747 %9 6171 %= DPPH radical®
5uperoxide anion radical® A2A8Y -3 dxtsl F3E JeEGY e dAdd FEEe] A@iksl A ans 100 pg/ml
oA 9554 %<] A At} XﬁHEﬂ £ EpolTh g Ao A AR ofd] Al AdfolHl oA FUkEE MMP-19] ©

ﬂM e nGAT FEEES 100 pe/ml FEZ AL W 5460 % AAsYvh dRe) @Y AN Guhg dotur] 9
# seg s FEES 500 ug/mL e O/W olddE ol &3 oA vrel g i 235 alstgh £ 9
g Boto] eigAd FEEe 948 53 9} Aold o e AT MMP-19] g At F%e] ges Ndgez
A Fmsh SR S8 S Bl

Abstract: In this study, we measured the anti-oxidative activity of Cirsium setidens and investigated its effect on UVA-
induced MMP-1 expression in human dermal fibroblats. And then we examined possible improvement in skin elasticity by
topical treatment with fomular including Cirsium setidens cxtract. The cthanol extract of C setidens showed free anion
radical scavenging effect (87.47 % at 1 mg/ml.) and superoxide anion radical scavenging effect (61.71 % at 1 mg/mlL) in the
xanthine/xanthine oxidase system, respectively. At the concentration of 100 ug/ml., C setidens extract showed 9554 %
inhibition on lipid peroxidation of linoleic acid. UVA-induced MMP-1 expression in human dermal fibroblasts was reduced to
5469 % by treatment with 100 ug/mL of C setidens extract. A human clinical study, in which oil-in—water emulsion with
C. setidens extract was topically applied, showed significant increase in skin elasticity. These results suggest that the C
setidens extract can be effective anti-aging ingredient for cosmetics applications.
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o 4 Q) FEfakais AEde] Q= VEAE T4
olE 4AFGATIA Ha stekg A" o AEET &
FEo] AR o RAEY o] AstH) FEbd &
gt SUlE Q% ZEkA AR W 4 I3 g
A eglo] ok FE A wlg Fad fdelr) HE
of AHAor JFgE Fr AMS ¥R Fu9 A
A Zol AEsA Fapsid, AstAz Zgste] g4 a
TS A o9 o] xpejMog R AAH BT
2Ee AAHoE Hio g4H HEgAH it 7o
AAQ E03E& dste] gFe A Hom 7
Al 71 &AL HE AES i &4E oIAA
AndoR FES AN dIEAR d#HA Y
[56]. A Weld FelAlzp Ze A7 A (extracel~

lular matrix, ECM)9] 33 2ale FdshA 2d=v
wal7l AYEUA 7 Yo Zasm M Al
& gerst 71d wld ES] 8 A(matrix  me-
talloproteinase, MMPs)2] d@o] R ETHT]. o|8sk &

HAE B3l g4v 1 R0 okdeiy g DLO]
ol Qi Aol ZbAl type IS H33H= collagenase
(MMP-Deolvh A2l 24 & MMPs7F E@ =™ AL
v e A8 93 AsiAE AAEEE olE
tissue inhibitors of metalloproteinase (TIMPs)2}al gt}
(5,71, &yt MMPss} TIMPsAtelo] AEsha 92
= UVZE/\]-L]' TeR t}ﬁég OJ_/EH]— _L]. /Q/\]—/GO] w3
HAgol o) FIHATE 1HEE wgHR] Gt 2l
MMPse| =47z #e A7k golA i ‘212”4 7)E
o && 7 retinoic acid, retinol %A, A FEEF 11
FAEQA (-)-epigallocatechin-3-gallate (EGCG)H“ Wk oo}
Yl FHzolle FA8E, W5y, ok Am R, {1y, A
e, 43 59 E]"’hﬂ AAEEZo] Hxwgel o g7}
ARl o] AR A3 vHB’-13]
al
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A& o] Fht=E l‘}_% zaﬂ 7y 2 ~7630L4 2] g0l
Far uH14,15]. Cirsium F(species)oll A & ¢t 38}
21 flavonoids[16-18], aplotaxane[19], furan %
[20] ol diate]l RauEHIJoL) | P7dFel dig A&
818+ A (phytochemica) 7 efe] & 7ol vjgh Rali= 7€)
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terpene, sesquiterpene lactone, fatty acid, acylglycosyl
sterol, monogalactosyldiacyl glycerol, sterol glycoside &
o] @i} olo] tigh gtAlFxe] AEHE Flstdri21].
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2.1. ANBY FZ

B AF oA ARRE Jliqoé@—’ﬂ(Cirsium setidens Nalkai)
sl SfRAPA A R8T

S R S =
1HYAA 100 g& F-25tol 70 % h% 1 L% 3h
gl HHE F2E olE AR ¥,

2.2. DPPHo| I8t AR2icizt &M =3t

gatal FA2 1,1-diphenyl-2-picrylhydrazyl (DPPH,
Aldrich, USA)E ©¢]&3td] Alu9 #HdZd LAEHra-
dical scavenging effect)gd Z743l+ Blois®[22]8 &5
3kt 01 mM DPPH (in methanol) -&¢o] F kel
1HYAF FE2EL 715 vortex mixerZ # &3
T Ao A 10 min <t WEAFITE )% spectropho—
tometerE ©]-£3+o] 565 nmol A FREE S

2.3. Superoxide Radical &+ =3}
Xanthine/xanthine oxidase WH&-ollA A F superoxide
anion radical A7 5 3}+= nitroblue tetrazolium (NBT) %
Hell o] 2RsA9tH23). 005 M NaCOs buffer (pH
10.2)¢l 3 mM xanthine, 3 mM EDTA, 0.72 mM NBT<}
AL FE2EE 71gE 3 25 ColA 10 min &<k vk
23tk o] w-gHo) (.25 U/mL xanthine oxidase® 7}
Bt 25 ColA 25 min ¢ ¥ F superoxide anion
radical 2~2AZIE 565 nmo M SHEE S48kt

2.4, X|EHntst Ax & ot

Linoleic acid (2.85 mg/mL)¢} Tween 20 (2.85 mg/mL)
£ 40 mM phosphate buffer (pH 7.4)] &¢8lo] ¥-&7]
AR A3l #Hats ey 1dedy) AlgE 3
Bte] 80 CollA 120 rpme& 5 h ¥Hg & 37 TolA 24
h AT kst fod Alged AskAaxE 93
36 % BHAS®F 300 uL TBA-TCA-E <d(thiobarbituric
acid, 15 % trichloroacetic acid, 0.25 N HCD& &3}3}of
boiling water batholA 15 min ¥¢F 98 & WZsla
0.3 mL chloroform®- %7kt & 2000 rpmelA] 15 min
T GAEYE 1 A AE 532 nmollA FEEE

gt ri24].

i

2.5, M= i
AAote] EHzAo A 83k human dermal fibro-
blasts (HDF)$= modem tissue technology (MTT, Korea)



1Y

ol

BE leteick 93 HDFE DMEM/F12 (3:1) Hj
Z] o] 10 % fetal bovine serum (FBS), 1 % penicillin-
streptomycin & #7185t 37 C, 5 % CO, 275t 0y
3}l trypsinization®Z Alh wieEe H 6 ~ 10 At
AEE Aol o889t

2.6. M=z Mz=E EX

3—( 4,5*dlmethylthlazolﬂfyl )-2,5-diphenyltetrazolium
bromide (MTT) A #& Mosmann[25]¢] #HHE& WHE5
o] A AT F% 2 % 10" cells/well FEE 96—
well plate®] wellel 2#AAF FEEE Folste] CO,
Wkl 24 h Mgt el MTT €96 pg/ml)S 3
ek 4 h & QARelskel ASee X s 100 L
acid-isopropanol (0.04 N HCI in isopropanoD% %7}k
% 570 nmoll4] microplate reader (Model ELX 800, BIO-
TEK Instruments Inc, USA)2 &3 L=E =439 th

2.7. UVA ZA & Alze] XMzl
HDFS 15 X 10° cellymlLe H%i
jek, <k 80 %9 confluencye] =9g wjrtA| wjekatcy,
UVZAL #of HH‘”:HHXF AAS T PBSE A FHso )
A W serum® AA F 63 Jem® UVA (UVA FI5STR
BLB, Sankyo Denki, Japan)& =&A8IitE UVA ZA}
S ndl A= FBSE #H7VekA &2 DMEM/FI2 (3 @ 1)
HiRlo) HAAFH FEEE FoIdlo] 24 h wjekslg ok

35 mm dishol

2.8. MMP-1 Y8Xall SH(ELISAE)

HDFo| UVAE A} § A EE AHEste] 24 h vk
WA E 96-well platedl] &3k 4 T4 overnightdled
coatingd+1th. PBS—T (phosphate buffered saline + 0.05
% Tween 2005 33] A23}1 3 % bovine serum al-
bumin (BSAYPBSE 37 C, 1 h ¥<t blocking3dr %
monoclonal anti-MMP-1 (mouse)& 1:30002.% blocking
solution (3 % BSA)el 3A4sle] 150 ulL¥ EF3bw 37
T, 90 min ¢ ¥HAIZ Y Anti-mouse IgG alkaline
phosphatase conjugate® 1:3000°.% blocking solution®ll
iﬂ/ﬁ?‘é‘}oi 150 plA #=8FaL 37 T, 90 min &< HES-A]
71 ¥ PBS-TZ A&+ v} diethanolamine buffere] 1
mg/mL pNPP (p-nitrophenyl phosphate)E %3t3t 7|2
Lol 150 ulg Hol Aol 30 min 52 SHEAF T
3 N NaOH 50 uL& #7lele] whg-& @dds] A/
% microplate readers ARE3l9] 405 nmmelA FFTE
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3
=7
Ef(placebo)é =9 w7Hcerow's feet) 5919
% Tetel o)F WAwiem md 23] =it
%7|(baseline), 2 weeks, 4 weeks, 6 weeksol
AR 20 ~ 22 T, AdEFE 40 ~ 60 %)l o
X]_v:f ﬂo]— _]_ 1h _‘}:_o]— jlﬂ% o]—yﬂﬂa]- 1:].9. quﬂ E]—
S A 959 d# %= Cutometer SEM 474
(Courage+Khazaka, Germany) 2 =7} 292 &Asl9g o
w23 A £94S 500 mbar, FY AIFS 2 5, HE =
A 3= 53 SAEGH. BEAdEn i #AL
Cutometer®] Z4 /¥ & 3FARAWU/U) 3 &
HIEH(U/UE &3kl 57, £434
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ESHAE Brsda EAE &
9]"5‘19: Student’s ttest® Bt om p Frol 0.05 w]wrl
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3.1. DPPH radical &+ &1}
DPPH= free radical®] ¢H¥E =dZ whe = DPPH

[e)
9 Z.}il:— free radical °] ’\7% H}%O] ZJSEE-J% &

O
»O ;_‘

=

[0 IS
G Aelas e *J*Jir *ﬂ% A
=]
v

o ox

ahElal FAlel st ® AW dEe fiche slem
dHA loem v TR AedE % FEEe 9
gk apksl A-go] Barso] lvH2627]. YA =
Ee] gqtst gvE DPPHE o]&ste] d4bs 288 &
Aty nHAA4H 2282 10, 100, 1000 pg/mLel
22 HEd 4% 7 DI ’I’H radical £71%

St < 3941 %,
7521 %, 8747 % = 53 free radical iﬂ F9E Y

A dzxseze ikt 97t 4Rl 3¢
butyl-4-hydroxyanisole (BHA)E o]-&8le] 1ejed 7+
FEEY #its 578 vlastath. 2 23 BHAE 100
pg/mLol A 7927 %2] DPPH radicals 28921,
HAdAH FE2ES Fo 5T 5o R DPPH radical

424285 e t(Table 1).
3.2. Superoxide radical &7 =1}

Xanthine/xanthine oxidase®] &4 2l¢b superoxide
anion radical #3]4-&& superoxide anion radical 4%+
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Table 1. Antioxidative Activities of Cirsium setidens
Extract

DPPH radical  Superoxide anion

Concentration . . .
Samples (/i) scavenging  radical scavenging
HE effect (%) effect (%)
C setidens 1000 {747 + 2.32 61.71 = 356
100 75.21 £ 3.17 4528 + 211
10 3941 + 198 1365 = 1.01
BHA” 100 7927 + 169 51.38 + 243

a) BHA (3-t-butyl-4-hydroxyanisole)

Asiel o)s WERdTE Xan-
thine oxidaseol] ¢]8] &A=+ superoxide anion radical
o] AR A= Table 1o YeERAATE A diz=
To® BHAE ol&sty eI FEE9 super-
oxide anion radical A EIE HlusATh 7 Hi} 2

HAAF FEE2 5ol ¥ &3 02 superoxide anion
radical A2~A%-8-5 Ve 10, 100, 1,000 yg/mLe] 322
28] st A9 2+ superoxide anion radical 4~A%2 1365
9%, 4528 %, 6171 %= $-+73F superoxide anion radical
2AEHE VERSIEE Fd =0t BHAY: 100 pg/mL
ol 4] 51.38 %] superoxide anion radical® AA%FSIth

23} xanthine oxidase &4

3.3. X Ezpist A=zt

AAEre AghildR A EA8kE A2 Aol A
BAE= free radical®] &A& Wl ofT] Fiteol w4ks)
EE PAged), o AIsEET faAtEES vheA
o] Fol FwWe] HAEAESY Fx4 7ITEs WIAA
el 71 g AEE A He Aew dyA
UTHZ8L. olEf g Ao Hitat A s SH4shr] #ste]
linoleic acid® ©¢]-§3%F 2-thiobarbituric acid (TBA)H &
olgslo] AHYHH FEEY NABLE AAERE

golats tHFigure 1). 5.8
yg/mLe FER Mg -
3346 %, 6991 %, 9554 %=
I4F vepidch AT

8141 %9 A4Ax}itst ‘”Xﬂiﬂr%‘fﬁ: ‘/}E}Lﬂ‘ﬁq.

3.4. MzE=sY

AAYAT FEES) AESA VA= TR 2AF
slo] Axdgel] AR T B 2AL s MTT
assay® A3tk HDFAZ st aneddd 5%

o Al 54E A 49, addAdF FEES 200
pg/mL olske] T A 1 AFAEEC] 0 % o]0
2 UEgen], 1 olde] oA e gl AstE

HFigure 2). ICuik< 791 ug/mLiu LR

thetald#ere] ), A 337 Al 3 %, 2007
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Inhibition of lipid peroxidation (%)

20

1 10 100 BHA
Concentration (ug/mL)

Figure 1. Inhibition of lipid peroxidation of Cirsium
setidens extract. Indicated amounts dried extract were
presented in 5 mL of linoleic acid emulsion (0.04 M, pH
74). The control was the linoleic acid emulsion without
extract. BHA (100 yg/mL) was used as a positive control.
The results are expressed of triplicate samples with S.D.

120

100

80

60

Cell viability (%)

40

20

100 200 500 1000
Concentration (ug/mL)
Figure 2. Relative cell viability of Cirsium setidens ex
tract on human dermal fibroblasts by MTT assay. The
cells were treated with various concentration of Cirsium
setidens for 24 h. The results were expressed as the
average of triplicate samples with S.D.

3.5. ELISAE 0|88 MMP-1 && Mol 22t

Hyol Frsto] 9lo] Fad s gl Qis
1\/11\/11’*19] W2 UVA o8] A A JNK/p38 a4
=7} F718Fal AAFA RG] activator protein-1 (AP-1)¢]

m*°1'

P27t 7 A AGARE T8 MMP-1 E S
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120

100 | .

60 - *

40

MMP-1 expression (%)
*

EGCG
6.3 Jicm? - + + + + + +

WA CON CON 100 50 10 1

C. setidens (pug/mL)

Figure 3. The effect of Cirsium setidens extract on the
production of MMP-1 by the irradiated human dermal
fibroblast. The cells were treated with various concen—
tration of the extract for 24 h. The results were ex—
pressed as the average of triplicate samples with S.D. #p
< 0.05 compared with control (UVA irradiated). EGCG (10
UMD).

FIMNA FEAgA wgd

AeH29]. o8l gk UVA© 23] Edo] |
o| RSN F2E S T2 Poead ol
AEo 63 J/em” UVAS %= =
X7 ste] 24 h WlYger & MMP-1 S3dA ] S3E en-
zyme-linked immunosorbent assay (ELISA)
olR gttt 1 A YA FEES T o
MMP-1 @A s a3E vetlisivh 18949 F58
1, 10, 50 100 pg/mLe FE& A2 H-$ MMP-1
AR 8] gapi= Z4ZF 267, 1841, 3148 5469 %% e}

UVel 2lgt AP-17 NF«B2] 4% Z71E 94

3l MMPS 2wy As] 37 RarA[30] (-)-epigallo-
catechin-3-gallate (EGCG)¢] A%+ 10 uMelA 4085
% HdAN 29E Herd S oh(Figure 3).

R AV i
lo r&
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#E FGrtelr] st mE Y
mL F7Fed O/WeldAE o] 83sto] &
& =439} Figure 4(a)o] YERE 25
o] HY Hads& vediE U/U 54 A e
=58 %7}6* AES E2g Ai E3x A7k
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o2 fxF MMP-12d Asdlet v &&d Nd g3 185

1
M Placebo
With C. setidens
gl
3 I
| I I |
0 2
Time (weeks)
(a)
0.9
08 | m Placebo
With C. setidens
0.7
06 | s

Ur /Uy

Time (weeks)
(h)
Figure 4. The effect of Cirsium setidens extract on skin
elasticity. Uy/Ue 1s ratio between delayed distension and
immediate distension. Uy/U: is ratio between immediate

reaction and final distension.
Ao R Yryl}

4.4 E

2 dAFolA e nedAdH FEEA o ditg gy,
Abgh Aol sEel A UVAe) 23

of WA= o8 9 <lAAF A HEE AN EE
HEeAy. v AAH FEFES DPPH radical# su-
peroxide anion radical AA&IE HelwEErt F7)sh
ue} T oE:don AAgVE Jvetyow, 47 1
mg/mLellA 8747 %, 61.71 %% DPPH radical® supero-
2A8 58 Gike 298

xide anion radical®
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ERiith wek n# A 8 Adiats A5
= 100 pg/mLol A 9554 %E A ditel griw §
FEA dersTh AFE Aokl el A UVA o) &

do) 7hsE MMP19) WARs) wake a2Yd
F2E 100 pg/mLelA] 5469 %= HAANEIAE et

WAt E=g g dAdH FEES 500 pg/mL FHd
O/W dHE o] &3 ddddelde 77 Hekd 2
gelgEge Adadgrt st velweh 8o
THPAT FEES FAsEd, UVACl ¢g MMP-1
o wye FHRow Asu e @S M
Fe= Aog ol 58 53 L4z o]g" F 9
& o® AtsdH
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