{1502 Journ) of Chem=%

of Chemistry; Vol. 26, No. 21 (2014), 7321-7323

http://dx.doi.org/10.14233/ajchem.2014.16696

&\ ASIAN JOURNAL
& OF CHEMISTRY

Antitumor Activity in vitro by 9-Oxo0-10,11-dehydroageraphorone
Extracted from Eupatorium adenophorum

FE1 L1ao'*", Yancaun Hu'"*', Ler Wu', Hul Tan', Quan Mo', Biao Luo', Yarun HE', JuNLIanG DENG' and Y anut WEP

'Key laboratory of Animal Disease and Human Health of Sichuan Province, College of Veterinary Medicine, Sichuan Agricultural University,

Sichuan Province, Ya an 625014, P.R. China

*Qiandongnan Prefectural Center for Disease Control and Prevention of Guizhou Province, Kaili 556000, P.R. China
*Key Laboratory of Resource Biology and Biotechnology in Western China, School of Life Science, Northwest University, Xi'an 710069, PR.

China

TThese authors contributed equally to this work and should be considered as first authors.

*Corresponding author: Fax: +86 835 2885302; Tel: +86 835 2885312; E-mail: yanchunhu@ 126.com

Received: 15 November 2013;

INTRODUCTION

Eupatorium adenophorum spreng is a species of flowering
plant in the daisy family known by many common names,
including eupatory, sticky snakeroot, crofton weed and Mexican
devil. After the introduction as a ornamental plant to USA in
1960s, it has spread worldwide'. As reported, several compounds
have been separated and characterized from E. adenophorum
spreng stem, flowers and leaves, including hemiterpenes,
sterides, triterpenes, flavonoid and phenylpropanoids phenol
etc. and have extensive biological activity. E. adenophorum
can be used as a feed resource?, medical resource’® and chemical
material resource®.

Euptox A is a cadenine sesquiterpene. A large number of
reports indicate that the cadenine sesquiterpene have wide
biological activities such as antitumor activity’, antigerminative
activity®, neurotrophic activity’, larvicidal activity®, antiproto-
zoal activity’. Previous studies have found that the euptox A
from E. adenophorum had hepatotoxicity'® and allelopathy''.
Our laboratory has shown that euptox A had highly acaricidal
activity for S. scabiei and P. cuniculi in vitro'?. But the anti-
tumor activity of euptox A has not been investigated. Therefore,
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Ultrasonic-methanol extraction was used to extract cadenine sesquiterpene from Eupatorium adenophorum and then the crude 9-oxo- |
10,11-dehydroageraphorone (euptox A) was purified by column chromatography and XAD-2 Macroporous Resin. 4,5-Dimethylthiazol- |
2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay was used to test the cytotoxicity of euptox A to human lung cancer A549 cells, Hela
cells and Hep-2 cells in vitro. The results suggest that euptox A had significant antitumor activity against the three tumor cell lines in vitro |
in a dose-dependent manner. When the concentration of euptox A was at 500 ug/mL, the percent inhibition of human lung cancer A549 |
cells, Hela cells and Hep-2 cells were 76.42, 68.30 and 79.05 %, respectively. The 50 % inhibitory concentration (ICs) of euptox A for the |
three tumor cell lines were 369, 401 and 427 ug/mL (A549, Hela and Hep-2 cells, respectively). The results suggest it's better than the control |
of the 5-FU and euptox A may be considered as a potential candidate for developing a novel low toxicity antitumor agent. |
|

Keywords: Euptox A, Antitumor activity, Eupatorium adenophorum.

we had tested euptox A extracted from E. adenophorum by
ultrasonic-methanol, column chromatography and XAD-2
against the human lung cancer A549 cell line, Hela cell line
and Hep-2 cell line in vitro to identify its anti-tumor activity.

EXPERIMENTAL

E. adenophorum leaves were collected from Xichang City
of Sichuan Province, Southwest China in July, 2012. The
plant leaves were dried in the shade and broken into pieces.
The ground material was stored in a dry environment, prior to
extraction procedures.

Extraction procedure: Fifty grams of milled leaves were
mixed with 100 mL water. The mixture contained euptox A,
coumarin, gallotannic acid and volatile oils and was ultrasonic
extracted by carbinol and hexyl acetate for 0.5 h at 40 °C. In
order to separate euptox A from the extract, samples were
purified by silica column chromatography method and silica
gel thin-layer chromatography and the final extract was then
analyzed for euptox A. Quantification and toxin purity were
demonstrated by high performance liquid chromatography
(HPLC)". HPLC (Agilent 1100 Series, USA) equipped with
aZorbax C-18 chromatographic column (150 x 4.6 mm, 5 ptm).
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Sample volumes of 20 UL were applied to a preparative the
column at a flow rate of I mL/min. Two mobile phases were
used for the gradient run (20 % water and 80 % carbinol).
Concentrations of euptox A was determined by calibration of
the peak areas (at 255 nm) with that of an external standard".
In vitro cytotoxicity assay: The cytotoxicity of euptox A
against human lung cancer A549 cells, Hela cells and Hep-2
cells was measured by the MTT assay'’. The three cancer cell
lines were maintained in DMEM supplemented with 10 %
fetal bovine serum, 100 mU/L streptomycin and 100 mU/L
penicillin at 37 °C in a humidified atmosphere of 5 % CO..
Cells (3 x 103/well) in their exponential growth phase were
seeded into each well of a 96-well flat-bottomed culture plate
and incubated for 24 h. Then three tumor cells were incubated
with the samples (euptox A) at concentrations of 0, 0.25, 0.5,
1 and 2 mg/mL. After 48 h, each well were added 20 uL of
5 mg/mL of MTT and incubated for another 4 h. After the
culture media were removed, 150 LL of DMSO were added to
each well. Absorbance at 490 nm was detected by a microplate
ELISA reader. 5-Fu was treated as positive control. The inhi-
bition rate was calculated according to the formula below:

_ Absorbance of exp erimental group

Growth inhibition rate (%) = [1 }X 100 %

Absorbance of control group

Statistical analysis: All data are expressed as mean + SE
and/or confidence interval. Statistical analyses were performed
to compare the treated groups with the respective control group
using a one-way analysis of variance (ANOVA) complemented
with the Tukey-Kramer multiple comparison test with equal
sample size. All computations were done by employing the
statistical software (SPSS, version 20.0)®.

RESULTS AND DISCUSSION

Extraction and purification of euptox A: Euptox A was
isolated from E. adenophorum leaves. The extracts were
purified by column chromatography and XAD-2 macroporous
resin. Quantification and the purity of the toxin were demons-
trated by HPLC. The extract sample of the peak time is the
same as the standard substance (Fig. 1). The purity of the toxin
we had extracted was over 96 %.

In vitro cytotoxicity assay: To investigate the effects of
extract treatment on cell viability, the endpoint of cytotoxicity
(MTT) assays with human lung cancer A549 cell line, Hela
cell line and Hep-2 cell line were used and the results are
presented in Table- 1. The results showed euptox A had signi-
ficant antitumor activity against the three tumor cell line in
vitro in a dose-dependent manner. When the concentration of
euptox A was at 500 pg/mL, the percent inhibition of human
lung cancer A549 cells, Hela cells and Hep-2 cells were 76.42,
68.30 and 79.05 %, respectively. The 50 % inhibitory concen-
tration (ICsp) of euptox A for the three tumor cell lines were
369,401 and 427 ng/mL (A549, Hela and Hep-2 cells, respec-
tively) (Fig. 2).

Cancer is acommon and frequently-occurring disease that
is a serious threat to human and animal life, its mortality rate
is second after cardiovascular disease. At present, natural
antineoplastic drugs have become the subject of much research.
Natural products such as paclitaxol'”'®, camptothecine'**,

podophyllotoxin®', matrine®, vincristine” have been shown
to have anticancer activity. As recently demonstrated, euptox A
extracted from E. adenophorum markedly inhibited the growth
of cancer cells directly. Euptox A was found highly active
against the fast growing A549, Hela and Hep-2 and its activity
was concentration-dependent. A direct comparison with 5-FU
in thes cell lines showed a clear superiority of euptox A, 5-FU
is an antimetabolite that is used as a chemotherapeutic agent
for a wide variety of cancers over 40 years*. However, the
antitumor activity of euptox A was obviously stronger than
that of 5-FU at the same concentration. The reason is most
likely that the test tumors had resistance to the 5-FU. Previous
studies have found that the E. adenophorum had antitumor
activity??°, but further study is required to determine if euptox
A is the specific antitumor compound.

This study provides a new way for utilization of E.
adenophorum. Euptox A has the potential to be developed as
an antitumor drug. Further studies are warranted for clinical
trials, animal acute toxicity test and safety evaluation.

1 @ h

1204
1004
804
2 60
< 604
401
204

4.1

5001
4001 <
3004
<
E2004

100

O A
v v  E— v v T v T
0 2 4 6

Fig. 1. HPLC of the standard substance and the extract sample. The standard
substance of the peak time is 4.177 S (a). The extract sample of the
peak time is 4.359 S (b)
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Fig. 2. Effect of treatment with Euptox A for the different doses tested
(0.25-2 mg/mL, 24 h of incubation)



Vol. 26, No. 21 (2014) Antitumor Activity in vitro by 9-Oxo-10,11-dehydroageraphorone 7323

TABLE-1
ACTIVATION OF THREE TUMOR CELL LINES
EXPOSED TO DIFFERENT CONCENTRATIONS OF EUPTOX A

Concentration OD (490 nm) Inhibition

hzomeny ( mg/mL) Mean + SE ratio (%)
A549
Control - 1.724 £ 0.245 0
5-Fu 1 0.350 + 0.020 79.65
Euptox A 0.25 1.298 +0.150 24.68
0.5 0.406 + 0.089 76.42
1 0.244 +0.030 85.81
2 0.151 £ 0.643 91.21
Hela
Control - 2.790 £ 0.226 0
5-Fu 1 0.487 + 0.064 82.54
Euptox A 0.25 2.201 +£0.393 21.09
0.5 0.884 +0.226 68.30
1 0.218 £ 0.024 92.16
2 0.168 £ 0.018 93.95
Hep-2
Control - 1.822 +£0.128 0
5-Fu 1 0.622 +0.108 65.82
Euptox A 0.25 1.632 +0.180 10.41
0.5 0.381 £0.072 79.05
1 0.197 £ 0.015 89.14
2 0.167 £ 0.021 90.79

Note: The difference between data with the different capital letter
within a column is significant (P < 0.01) and the difference between
data with the different small letters within a column is significant (P <
0.05)
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