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Abstract: In this study, we examined the effects of antioxidant, lipid peroxidation inhibition and suppression of UVA-induced
MMP-1 expression in human dermal fibroblasts. Ligularia fischeri extract showed free radical scavenging effect by 82.3% at
5 mg/mL and superoxide radical scavenging effect by 79.3% at 5 mg/mL in the xanthine/xanthine oxidase system,
respectively. At the concentration of 500 pg/ml, L. fischeri extract showed 97% inhibition on lipid peroxidation of linoleic
acid. UVA induced MMP expression in human dermal fibroblasts was reduced 35% by treatment with 100 ug/mL of L
fischeri extract. These results suggest that L. fischeri exiract can be used for an anti-aging agent by antioxidation, lipid
peroxidation inhibition and reducing UVA-induced MMP-1 production.
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F3 FAALES M9 extracellular matrix (ECM)
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e Aoz FAH Qo Fetdl ZAw HF 3
o WA BAELE 7FHY. Matrix metalloproteinases

(MMPs)E ECM# 7149 &aljd] #ojstes o2 Zad
family2 729 7153 549 wel interstitial colla-
genase, stromelysin, gelatinase 2 membrane-associated
MMPse} ) A9l subfamily® W RCH7]. A WHell
A zymogen FE|Z EH|EHo] ofv]x T HH9 Aot
of o8 AAEAE JMAA Ha, E43EH MMPs+ tis-
sue inhibitor of metalloproteinase (TIMP) 28 A &) A o]
ols] Aol AL o], HH keratinocyte, fibroblastZ:
233 dityge] AEo|A tissue remodeling, healing
cascade®] AHEETHE8] Ao o3 &4 w2 A7
= ZAe ol ZAHY dEd ol ALAd s
A5 el A MMPsel Z&e] F718t7] WiEely, MMPs
7 Fxslel Fa3% A&o] Baso] Jrk
[9,10].

Z3(Ligularia fischeri)x= o2 d4to] AE2A Y
5 F 18 2 A8 X3 9l Ak Ze Fojut
29 FAONA DT ZHE o T
% TRt JEd 53] HEE A Bl B2, C, 8-
Haie{11]. FeFdgeRE 7t
3 —}“‘l, Baold oigt ¢

Sl ol FEEE,
5}% 28 5ol ¢EA
g5 JYeEhE terpenoid®
= eremophilane${13,14] %]

q%e

carotene® niacin o] ¥
WE AAstz 71

j=3
2 5k GI-OI-JQ-,Q. o] ]

A

r:im

é"ﬁ
A;
ol
Q

2
i
Fo
EE
o
o
PN
N,
lo,
s L
o -
fF 52 ot g 3

[1213], #g9&9E et
BuEo] gt}

B ATE @59 oA Agel #39 datst 13, A
AFatsl AR @ 2 UVAS ZARE sidd A frof
HENH MMP-1 549 28 Ad) ax4s A3t &
23k 2AZA o] &3kl

2. WZ U w
2.1. A" ®=

1.
2 AgdM A3 F#H(Ligularia fischeriys 9%
oA AujE Aoz U SERAFNA FES

3%, #1329 Al 3 &, 2006

o 25 R AxFT FFH 100 g& FAstd 95B5%
AeS | Le $FeHA 3 hy 23] vhE &390 o]
= 7&%‘ & B4 AZRdtd 50% butylene glycolol &
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Ao AMEsI .
Butylated hydroxyanisole (BHA), (-)-epigallocatechin
gallate (EGCG)¥ Sigma chemical Co. (St. Louis, MO,
USA)A A T3ttt
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2.3. Free Radical o7& 4

A8 1,1-diphenyl-2-pircrylhydrazyl (DPPH, Aldrich,
USA) radical 2AZ#HE £4317] 93] Blois H[16]&
g3t 01 mMe DPPH &9d) 93 33
2ES H7lstd vortex mixerZ 10 sec?t MEE & 4
2olA 10 min &<k W2 A7t} o] % spectrophotometer
£ 0|43ty 565 nmol A FFEE EASAH

2.4. Superoxide Radical 2&7&3}
Xanthine/Xanthine oxidase 9H&olA X ¥ superox-
ide radical 2H &3} nitroblue tetrazolium (NBT) ®HH
(1710 <l8) ZA3%tk 20 mM sodium phosphate buft-
er (pH 6.8)9) 3 mM xanthine, 3 mM EDTA, 0.72 mM
NBT¢ &3 FEES H/rske T4 10 min 3+ ¥
SA A o] Hksde] HFFErl 025 Umlrt HEE
xanthjne oxidaseZ 718t BCNA 25 min B W%
F 566 nmolA FZEE S48
2.5. X[AnpAE x| EDt
Linoleic acid model systeme ©]-&3}o] thiobarbituric
acid reactive substances (TBARS) W®o= @zt
A FFHE A9 HI8L Linoleic acid (285 mg/mL)
9} Tween 20 (285 mg/mL)-S 40 mM phosphate buffer
(pH 7.4)9 #7lste] wbe71d=2 Apgstant. Fatst &
T V|d8d A2 EFste] 80TA 120 rpme 2 7
h ¥eAZT ksl f28 AR AEsAEAE 9§
36% BHA&d 600 uL TBA-TCA -&<(thiobarbituric
acid, 15% trichloroacetic acid, 025 N HCDE #H7I3t &
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Table 1. Total Polyphenol Content and Antioxidative Activity of L. fischeri Extract on DPPH and Superoxide Radical

Scavenging Activities

Corc. . . Superoxide radical scavenging Total polyphenols
S 1 DPPH radical %)

ample (tng/mL) radical scavenging (% %) (ug/mg)
L. fischeri 0.1 2712 + 03 482 + 19
583+ 12 53+ 21

5 823 +16 793 £ 15 184.76
BHA" 0.1 8144 £ 27 582 + 2.2
EGCG” 0.05 %6.7 £ 2.3 8974 = 19

Y BHA (3-t-butyl-4-hydroxyanisole)
2 EGCG ((-)-epigallocatechin gallate)

The data were expressed as mean values (+ S.D.) of three experiments.

boiling water bathel A 30 min 7+ T4 ¥&A7Ih W
Z} % chloroforme A 7}eted ZEA)17) 22, 3000 rpmoll Al
5 min 7t YARE S 1 F5de FFHEE 532 nmol
A &A4s9g

2.6. M| RS

AAete] FEFxF o)A 23 human dermal fibro-
blasts (HDF)& Modern Tissue Technology (MTT,
Korea) 25-H T84t 794 HDFE DMEM/FI2
(3:1) ®iAoll 10% fetal bovine serum (FBS), 1%
penicillin-streptomycing #7Fske] 37C, 5% CO: &7
sloll wjokal 1 trypsinizationeZ Ath wjgst 3 6~10
A AEE A o] &3ttt

2.7 HE MZEZ =X

3-(4,5-Dimethylthiazol-2-y1)-2,5,-diphenyltetrazolium
bromide (MTT) A& Mosmann[19]¢] W< W3}
o] AAEYTE HDFE 2 X 10" cells/well 552 %6-well
plated] #3 FEFEL Fodtd CO: viY7]olA 24 h H)
F3tdek. MTT €985 pug/mL)E 37tet 4 h & 94
2este d5de AAstm 100 pl acid-isopropanol
(004 N HCI in isopropanol)& 713 % 570 nmolA
microplate reader (Model ELX 800, BIO-TEK Instru-
ments Inc, USA)E THZ=E SASHY.

2.8. UVA =AY AR2| X2

HDFE 15 X 10° cellymLe] =2 35 mm dishell ¥l
%, °oF 80%9 confluencyo]l =238 wj7tx] wjeksich UV
ZAF Aol ikl E A AT T PBSE A A3k WA U
serume AA ¥ 63 ]/cm UVA (UVA FI15T8BLB,
Sankyo Denki, Japan)& &AM Tl UVA ZAF & 6jjek
WA= FBSE F7lekA & DMEM/FIZ (3: 1) Hlxo
#H FEES F93to] 24 h o gstA

ol

2.9. MMP-1 &ixis}] &3

HDFe] UVAE XA 3 A28 AHYste] 24 h vt
822 96 well plated] £3+3to] 4ToA overnightdtod
coating3t$ith. PBS-T (phosphate buffered saline +
0.05% Tween 2002 38 A|&H3d1 3% BSA (bovine
serum albumin)/PBSZ 37C, 1 h ¢t blocking & %
monoclonal anti-MMP-1 (mouse)= 1 : 300022 blocking
solution (3% BSA)ol 2Alsted 150 pl & EF&a 37
T, 90 min 7+ ¥H&A1#HT Anti-mouse IgG  alkaline
phosphatase conjutate€ 1 : 300022 blocking solution®l]
35t 150 plA EF3n 37°C, 90 min ZF WA
5 PBS-TZ AM#dg 3 diethanolamine bufferol
mg/mL. pNPP (p nitrophenyl phosphate)E ¥33l )4
g 150 uLZ A2l 30 min 7 HFSAIR L
N NaOH 50 uL—E— A7rete] HheS A3 FAAZ

B

484

A
microplate readerg AH&-3t 406 nmolA FHFEE =

S
A §9A4L Student's t-test® dFom p Fkol 005 1
T o FAHOR freofsirta AdE

3.1. DPPH Radical 2+ =1}

DPPH radical& 4H % AAES o] wol mbe H
Hao] glojAe 54l °‘°Ui olg{gh MAE H|A4A
ot A|Z7F ZHE free radicaldl 58S 4T + ¢
on AdFitst 27] ¥hgo AAAHEE dF & F Ut

B AgoA e #4 FEE itz 32 Yolry]
93t DPPHE ©]8-3ld &4tst a8 SHSAY &
AixzT o2 4kst a9vt 4eid BHA® EGCGE
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Figure 1. Inhibition of lipid peroxidation of L. fischeri
extract. Amounts of dried extract were present in 5
mL of linoleic acid emulsion (0.04 M, pH 7.4). The
control was the linoleic acid emulsion without extract.
BHA was used as a positive control. The results are
mean of triplicate samples with S.D. *p < 0.05 compared
with control.

ol g3t ITHAY F4E AFRE HuItEoh 1 2

HA+= 0.1 mg/mL %A 81.4%, EGCGx 0.05 mg/
mL 554 96.7%9 DPPH radical® &A% %o, &
He 5% JEHo2 DPPH radical 2A43H4& Uel
MTable 1). #3E& 0L 1, 5 mg/mLe == A
74-% 7} DPPH radical 2A %< 27.2, 5983, 823%Z
gt free radical 2AEFHE WERASIT

3.2. Superoxide Radical &2HE&3}

Xanthine/xanthine oxidase ®H-S-AlGA] A H
peroxide radicalel 3t A3ZEL SAHTo2ZH
superoxide radical 2A &3NS H7F5A o

AL oR BHAY EGCGE ©]€3}9] superoxide
radical 2A&3E ¥wd 23 BHAE 01 mg/mL &
ToA 582%, EGCGE 005 mg/mL s%=oAM 89.7%¢]
superoxide radical® A73¥ o, FHe T Y&EH
© 7 superoxide radical AAFES Jehid. #3HE
01, 1, 5 mg/mLe %2 A3 H$ 2 superoxide
radical 2758 482, 593, 79.3%% +3 superoxide
radical £ Z#%& YEPNATHTable 1).
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Figure 2. Relative cell viahility of L. fischeri extract on
human dermal fibroblasts by MTT assay. The cells
were treated with various concentration of L. fischeri for
24 h. The results are mean of triplicate samples with
S.D.

sho] 2-thiobarbituric acid. (TBA)®E & o]-&3}o]
22X FH FE2E Adtst dAEHE H
. FHE 10, 50, 100, 500 pg/mLe FEZ A&
Z} AHEFE dAETE 402, 703, 893,
A AR s AN EZHRE VERSITE $A
279 BHAE 100 yg/mLolA 845%92] =2z} of
Ag3E e chFigure 1).

ME 200 pg/mL ©l5Y]
(Figure 2).

3.5. MMP-1 &&Xsl &zt

g7 Fi=3lo
MMP-1¢] Z&#-2 UVAd 93] AEdA JNK/p3R
=7t Z7vstn AARQIARSD activator protein-1 (AP-
FAHEIF Y E AZHEAES B MMP-1 23S
F7HAA FRedA ngde Z¥S xYdvin <A
Act. olgfgk UVAY s wdo] F7tEE MMP-19
HH7F v ']L OH"%_J_’JP AfrebA el 63
J/em® UVAE H718ked 24 h )
s & MMP 1 E%E enzyme-linked im-
munosorbent assay (ELISA)E £3] Lolrttt 2 2
I FHE Fr od&:=xoz MMP-1¢9 @dAs ade
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Figure 3. The effect of L fischeri extract on the
production of MMP-1 by the irradiated human dermal
fibroblasts. The cells were treated with various concen-
tration of L. fischeri for 24 h. The results are mean of
triplicate samples with S.D. *p < 0.05 compared with
control.

etk ##E 10, 50, 100 pg/mLY) 8%
7% 7 MMP-1 ”Lﬁdxiﬁﬂ 23 05, 25, 35/§ S5
MMP-1 w8 As 232 el gz EGOG
= 10 uMo A 435%9] MMP-1 &8 A8 738 Jeh)
AcHFigure 3).
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