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B # & 2 M43 (keywords: Coumestan, Wedelolactone, Invasion, Breast cancer cell)

Coumestan derivative are one of phytoestrogen natural products. However, it is not well known
about anti-tumor progression effect of coumenstan derivatives. In addition to coumestrol,
Wedelolactone, a coumestan derivative, was first isolated from the extract of Wedlia calandulaceae in
1956 and later from Eclipta prostrate. Wedelolactone exhibits a broad range of biological activities
including antidote for snake venom, beneficial effects in liver disease, and stimulation of liver cell
regeneration and direct inhibition of IKK complex. In the preliminary study, we found coumestan
derivatives possess anti-invasion properties. While the effect of WEL and DWEL on the suppressing
breast cancer invasion and metastasis is potent and poorly understood we use fetal bovine serum
(FBS) as an invasive inducer to investigate the effect of WEL and DWEL on invasive growth of
MDA-MB-231 human breast cancer cells. The results showed WEL and DWEL inhibited the cell

motility and invasion. The effect of WEL and DWEL on FBS-induced signaling activation involving
2



invasive growth was evaluated by immunoblotting analysis. It showed that WEL and DWEL block
the, ERK, Akt and IxkB-a phosphorylation but not JNK and JNK phosphorylation. Evidenced showed
that metalloprotease (MMPs) play important role in breast cancer cells migration and invasion. We
performed zymography assay and western to investigate whether WEL and DWEL inhibits MMP-2
and -9 activity and expression. Furthermore, we use animal models to study DWEL on lung
colonization of MDA-MB-231 cells in nude mice. The results showed DWEL significantly reduced
the size and weigth of lung as well as lung colonization. Take together the result show anti-invasion
and anti-metastsis activity of WEL and DWEL in breast cancer are associated with inhibition of

signaling pathway.
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1.Wong S.M., Antus S., Gottsegen A., Fessler B., Rao G.S., Sonnenbichler J., Wagner H. (1988)
Wedelolactone and coumestan derivatives as new antihepatotoxic and antiphlogistic principles.
Arzneimittelforschung 38, 661-665.

2. Melo P.A., Nascimento M.C., Mors W.B., Suarez K.G. (1994) Inhibition of the mytotoxic and
hemorrhagic activities of crotalid venoms by Eclipta prostrate (Asteraceae) extracts and
constituents. Toxicon 32, 595-603.

3. Unnikrishnan K.P., Anu Fathima K.M. (2007) Antioxidant studies and determination of
Wedelolactone in Eclipta alba. Journal of Plant Sciences 2, 459-464.

4. Kobori M., Yang Z., Yuan J. (2004) Wedelolactone suppresses LPS-induced caspase-11
expression by directly inhibiting the IKK complex. Cell Death and Differentiation 11,
123-130.

5. Lin EM., Chen L.R., Ke F.C., Chen H.Y., Tsai M.J., Hsiao P.W. (2007) Compounds from
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Wedelia chinensis synergistically suppress androgen activity and growth in prostate cancer
cells. Carcinogenesis 28, 2521-2529.

6.Dalal S, Rana S., Satry K., Kataria S. (2009) Wedelolactone as an antibacterial agent extracted
from Eclipta alba. The internet Journal of Microbiology, 7.

[1] ‘mr2 3 % (cell culture)
A RE 5 bn etk MDA-MB-231 (from The NHRI Cell Bank) » 3% % ** 3 3 10% fetal bovine
serum (FBS : Gibco BRL) -~ 1% nonessential amino acid (NEAA : Gibco) ~ 1%
Penicillin-Streptomycin (PS : Gibco)Dulbecco’s Modified eagle medium (DMEM : Gibco)’ 32
% $% 5% CO2 0 37T CIEiR Tk E » e B A i & 2x10°~1x10% > Fir { % & 2~3
= o
[2] w2 & 10R)3E---MTT assay
[3] Wound Healing Assay
[4] cell-matrix adhesion 4~ 7
[5] Pz & » (invasion)#? 'z 45 &+ (migration) 4 47
[6] & = 2t % ;= (Western blotting)
[7] Animal study: #%x & #% #% /1 b3 45 35 5%
[8] izt 4 47 (Statistical analysis )
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2. Flpinte R F G EEFE A A BB A 0 B RAFF AL R SRR o o1
T m v i 0 3 ¥ e g 43§52 £ & ¥ o 12 Boyden chemotaxis chamber % 2% #
TR N g frd " B N g € SEF R AR D 4e @ de g MDA-MB-231 ‘m ¥ i
B8z Pt 4 (Figd) .

3. matrix metalloproteinases (MMPs ) £ 7 4 f# ik KW 2% m i chic 4 » A e %3] MMPs ¢
$B 7 e e R A chiE A7, F] 2 AP 2 zymogrphy and western blotting assay ELip|#EEE 5"
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R 23 4r4] MDA-MB-231 fm% f 4 B k45 chder & Ao gy foidfi b enier o
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Fig.l1 Evaluation wedelolactone and coumestrol on cell motility in MDA-MB-231 cells.

Microphotographs of a similar randomly chosen field for each one of the wounded monolayers were

taken when the wound was created after 12 hours.
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Figure 2 Wedelolactone and demethylwedelolactone inhibit of MDA-MB-231 breast cancer cell
adhesion to coated with Matrigel.
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Figure 3. The inhibitory effect of wedelolactone and demethylwedelolactone on cell
migration and invasion.

(Ctrl) Wedelolactone (20uM) Demethylwedelolactone(20 uM)
Time (hrs) 0 3 6 9 12 3 6 9 12 3 6 9 12
s [ e ] e ] L
1 15 26 31 35 0.98 0.54 0.25 0.17 0.34 0.17 0.07 0.18
(Ctrl) Wedelolactone (20uM) Demethylwedelolactone(20 uM)
Time (hrs) 0 3 6 9 12 3 6 9 12 3 6 9 12
WEL DWEL

Concentration (M) o S 10 20 5 10 20

MMP-1 |-§ —— ——— |
mvp-2 [ S e B B |—72kDa

1 0.95 0.51 0.5 0.98 0.58 0.09
MM P-9 . " — - o~ |
1 0.82 0.63 0.5 0.76 0.2 0.19
- o —
TIMP-1 I i * |

1 1.87 191 3.46 1.11 1.21 3.67

TIMP-2

1 292 5.17 5.35 2.57 3.43 6.54

B -actin | -..---]

Figure 4. The effect of wedelolactone and demethylwedelolactone on the activity and expression
of MMPs. in MDA-MB-231 cells. Zymograms were performed from supernatants
MDA-MB-231 cells treated with or without wedelolactone and demethylwedelolactone
for 0, 3, 6, 9 and 12 hours. Conditioned media were normalized to cell number prior to
loading on a 8% SDS—polyacrylamide gel co-polymerized with 0.2% gelatin. Following
electrophoresis, gelatin zymography was performed. Pro-MMP-9 is detected in gelatin
gels as a single band of ~92 kDa. Pro-MMP-2 is detected in gelatin gels as a single band
of ~72 kDa.
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Figure 5. Effects of wedelolactone and demethylwedelolactone on phosphorylation of

MAPKSs , Akt, ,iKK and ixB-a expression in MDA-MB-231 cells.
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Figure 6. Effect of demethylwedelolactone on lung colonization of MDA-MB-231 cells in nude
mice. The female mice were divided to four group (n=6). DWEL were administered (i.p.) every
other day for 5 weeks. After treatment with serum-free DMEM (i.p.) for week, MDA-MB-231 cells
(10°) suspended in 100ul of DMEM were injected into the tail veun of positive control group and
DWEL-treatment group. Mice were sacrificed 4 weeks later the cell injection and the lung were cut
for assessment. (A) The representative of grow view were photographed. (B) The weight of the lung
were measured and (C) the representative of histological view of the lung sections (H & E stain, X
100) was photographed. (a) negative control (b) positive control. (c) DWEL treated. Red squares
correspond to magnifications of selected lung sections.Scale bar = 100 um. Data presented as means

+ SD of six independent experiment. **p<0.001, compared with the group treated with Postive
control .
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