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The development of safe and effective anti-cancer compounds has been seriously required to prevent
and treat development of tumor in recent years. Among them, natural compounds derived traditional
medicinal stuffs have been paid to attention as an anti-cancer candidate. In this study, aesculetin is
a main component of a widely known as a medicinal stuff. It was reported that aesculetin has various
biological effects such as anti-inflammatory and anti-bacterial, but its effect related to cell invasion was
not discovered. Therefore, in this study, the effect of aesculetin on antioxidant and matrix metal-
loproteases (MMPs) was investigated in human fibrosarcoma cells, HT1080. First of all, aesculetin
showed the scavenging activity of DPPH radical and reducing power in a dose dependent manner.
As a result of cytotoxicity, the nontoxic concentration of aesculetin was below 2 tM in HT1080 cells
performed by MTT assay. In addition, aesculetin displayed the inhibitory effect on MMP-9 activity re-
lated to cell invasion in experiment carried out by gelatin zymography assay. Furthermore, aesculetin
increased the expression level of TIMP-1 but decreased the expression level of MMP-9 stimulated with
PMA in western blot assay. Furthermore, aesculetin remarkably inhibited cell invasion related to
metastasis a dose dependent manner. Above results suggest that aesculetin could exert chemo-
preventive effect through inhibition of activity and expression of MMP-9 related to cell invasion.
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ghol il A= AR oA A ¢l
A2 Mz ALHH & 945,
% T 991 2153 Yo
0]. AF24YF-9l = bergapten, aesculetin, berberine,
=0 Frol A I FolA aescu-
letin °]2= &2 6,7-dihtdroxy coumarin ©|2 1% E2|H
coumarin® f =4 O] Hi A o] g FRFoITh4]. o A
2UF9 Gt AelgAdel E37t e EEE WAL
glom Faidol Jak S7kE L YTHI0, 16]. WA & AT
M E AxUFe F & % 3132l aesculeting At-§-3}o]
MMPs®] 243 GAl 29 &3} Holo EHH e did &
a &4Q MMPs] &4 2 1 £ES 2AEY, Bt &3
Holal A & AEA NEEAY JtsdS AAGLA
gt
TE X
Mz & AR9| M=
Az FE 4 Dulbecco’'s Modified Eagle’s Medium
(DMEM), Trypsin-EDTA, penicillin / streptomycin / am-
photericin (2+2F 10,000 U/ml, 10,000 pig/ml & 2,500 yg/ml),
fetal bovine serum (FBS) Al ¢k Gibco BRL, Life Technolo-
gies (Paisley, Scotland)Z 5B 7943t} HT1080 Al £+
American Type of Culture Collection (Manassas, VA, USA)
ZHE FYsth 3-(45-dimethyl-2-yl)-2,5-diphenyltetra-
zolium bromide (MTT) Al ¢, gelatin, agarose, phorbol 12-
myristate 13-acetate (PMA) % 7]E} A 22 Sigma Chemical
Co. (St. Louis, MO, USA)ZH¥ T4ttt

DPPH radical assay

Imai et al. [13] A@WH & HP3t 1,1-diphenyl- 2—pic—
rylhydrazyl (DPPH) radical®ll ™ aesculetin®] &7 %59 &
243 9th ABE LY aesculeting DPPH €9 < 7}8t4 10
sec Eo]. xL :Q:J?_ %/ /\I_Q_oﬂ /\1 20 min Eo]. H].Q/\] ;] ‘Er
525 nmol A FF =5 ZH 39tk DPPH radical 32 A S
At 27 F3E HE % #oE et YER .
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Oyaizu [21]¢] WH ol we} A8 AT A& 1 mlol pH
669 200 mM U4t #F& 5 1% potassium ferricyanide
S 21 m¥ AEE Jhste] wEkgk $ 50T 84l A
20 min &9 ¥HSAAY. 97l 10% trichloroacetic acid
(TCA)E & 1 ml 7}3kef 13500% goll A 15 min 59 PAI &
1“4 T A5 1 mldl %‘[ET'/[: 2 ferric chloride 2+ 1 ml& &%
% 700 nmol A FREE FAEAT AR SdH L A
=1 Xdﬂilhl dzre 35 HE % o= st

M ZH S

HT1080 Al Z & 5% CO, % 37°Cell Al 95% o449 =7t
FAEHE wd71A 5% fetal bovine serum, 2 mM gluta-
mine, 10,000 U/ml penicillin/10,000 pg/ml streptomycin-<
Z st DMEM iAol A ) et ot

MTT assay

Hansen et al. [11]¢] W ol wa} HT1080 Al ol th3 aes-
culetin®] A 254 MIT (3-(4,5-dimethyl-2-yl)-2,5-diphe-
nyltetrazolium bromide)E ©]&3te Z4 35t

Gelatin zymography

MMP-2 ¥ MMP-9 &4 -2 FBSE #7}8tA ¢5& DMEM
HjZl o A wjekdt HT1080 M Eol| aesculetine * &8},
MMPY| 23 g8 B4 ASAT = A2E 433 PMAS
1 ng/ml Agst] 4dE& FHA 50 ugdl & #Hd&
et MEZFdS 1.5 mg/mlY gelating E 33t ¥l
Sd=719 10% polyacrylamide gels& °] &3t 2719 %
&t} Gelatin®] £38]% bandst A o EH 3 bands
E YEhdth Bands intensity™ MMPs®] 24 o |5t
Lebuh=E] LAS3000® image analyzer (Fujifilm Life Science,
Tokyo, Japan)Z #&3 ¥ #FJ34ih

Western blot analysis

Aesculetin® A3} PMAZ =38 HT1080 Al Eof &
Z 91289 (50 mM Tris - HCl, pH 7.5, 04% Nonidet P40,
120 mM NadCl, 1.5 mM MgCl,, 2 mM phenylmethylsulfonyl
fluoride, 80 ug/ml leupeptin, 3 mM NaF and 1 mM DTT)<
A7kste] 4T A 30 min 5 At 10 ugd] AE &%
4& 10% Tris - HCl gelell A 7195 & 9uidS 7120
2 nitrocellulose membrane®. & HoJAZth 1 thg 10%
skim milkE nitrocellulose membranedl] A st 52
WA g 134 A (anti-MMP-9, anti-TIMP-1, anti-beta-
actin) & A& o+ 24 FAE AT F, chemiluminescent
ECL kit (Amersham Pharmacia Biotech)& A}-8-3l4 &2t
A4S AE3A T} Western blot®] band= LAS3000® image
analyzer (Fujifilm Life Science, Tokyo, Japan)& ©] &3k &
Z3t .

Immunofluorescence assay

Slide chember®l] B %% HT1080 Al E 9| A& 52 aescu-
letine 24A17t A28t T} 10% formalin T4 ¥ & X 2] 54
Aeo) A 158 AEE 1A H, 05% tween 20& 3
dh= PBSE A2 E3RAS E4th Donkey normal se-
ruml 2 AAY g § F4 el g 12 A (anti-
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%“ﬂ'h PBSOl = 24N 7 Aest it T30 = 0.1% tween
20& 33 PBSE H& 14 FAE 28] AAT H, ¥ #4
) ZX} & A (donkey anti-rabbit conjugated FITC)E 1434
o FEE WHOE 1ML Attt mhA R 02 DAPIE

& 3% shieldv slideE mounting?+ ¥ confocal micro-
scopyE ol &3t FA g S fFeG.

Invaion assay

A EA&A P2 Invasion Assay Kit (ECM550) Chemicon®
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Fig. 1. DPPH radical scavenging effect of aesculetin. Vitamin
C (Vit.C) at 100 pg/ml was used as a positive control.
Data are given as means of values + S.D. from three
independent experiments. Level of significance was
identified statistically (*, p<0.05; **, p<0.01; ***, p<0.001)
using Student’s f test.

UEbd T 28 3 aesculetin® 4 pMo] 49 sZolA 39U
o ol wal 7139 4, 8, 16 tM] FEoA 22
25, 68, 115% < &S Yery At

Aesculetin® HT1080M|Z0] CHst MZESM St

Aesculetin® HT1080 Ml o] SA4& vAA G& 5%
AR s7] skl MTT assay s T3 3ttt Fig. 394 B&
Hhe} Zo] aesculetin® FAIETH Bt FE7} Sl
wet Al ZEA o] FUbs Ao AdEES 16 uM ©|&te] F
S A 80% o] MEV AESFHOERE T a3 1 ]3]-
AOE BT WebA B AT A= 16 uM 0|32
oA A&AQ] A48E FPstat.

o

350 -

300

250

200 -

150 -

100 -

(<))
o

Reducing power test (%)

o

Blank VitC 1 2 4 8 16

Aesculetin (uM)

Fig. 2. Reducing power of aesculetin. Vitamin C (Vit. C) at 10
ug/ml was used as a positive control. Data are given
as means of values £ S.D. from three independent
experiments. Level of significance was identified statisti-
cally (¥, p<0.05; **, p<0.01; ***, p<0.001) using Student’s
t test.
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Fig. 3. Effect of aesculetin on viability of HT1080 cells. HT1080
cells were treated with aesculetin at 1, 2, 4, 8, and 16
uM. Cell viability was determined by MTT assay after
24 hr. Data are given as means of values * S.D. from
three independent experiments. Level of significance
was identified statistically (*, p<0.05; **, p<0.01) using
Student’s t test.
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Fig. 4. Effect of aesculetin on activities of MMP-9 in HT1080
cells stimulated with PMA. The cells stimulated with
PMA were treated with aesculetin at 1, 2, 4, 8 and 16
1M under serum-free conditions for 72 hr. MMP-9 activ-
ity in conditioned media was determined by gelatin
zymography. Data are given as means of values £ SD
from three independent experiments. Level of sig-
nificance was identified statistically (**, p<0.01, ***,

p<0.001) using Student’s ¢ test.
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Fig. 5. Effect of aesculetin on protein expressions of MMP-9
and TIMP-1 in HT1080 cells. The cells were treated with
aesculetin at 1, 2, 4 and 8 uM prior to stimulation of
cells with PMA at 1 ng/ml. Western blot analysis of cell
lysates was performed using antibodies as indicated.
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Inhibitory effect of aesculetin on invasion of HT1080 cells
into ECM layer upon polycarbonate membrane. Invasion
assay was performed in an invasion chamber, a 24-well
tissue culture plate with insert, 8 um pore size poly-
carbonate membrane. HT1080 cells were seeded to poly-
carbonate membrane. Non-invaded cells were removed
using cotton-tipped swab and then invaded cells were
stained with stain solution. Data are given as means of
values * SD from three independent experiments. Level
of significance was identified statistically (***, p<0.001)
using Student’s t test.
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