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Abstract

Methanolic extracts of Artemisia L. taxons (Artemisia absinthium L., Artemisia arborescens L.,
Artemisia campestris L., Artemisia scoparia Waldst&Kit., Artemisia santonicum L., Artemisia vulgaris L.
and Artemisia arborescens L.) were investigated for their cytotoxic activities against three human cancer
cell lines, MCF7, A549, HelLa, and two human normal cell lines, A7R5 and 293T. The cytotoxic activities
were analyzed by real-time cell analysis system measuring electrical impedance. Artemisia scoparia
Waldst£Kit. showed significant effect on MCF7 (ICsy: 34 ug/ml) and Hela (ICsy 90 ug/mlL). A.
absinthium exhibited selective cytotoxic activity on MCF7 (ICsy: 270 ug/mlL).

Key words: Artemisia, Cytotoxic, MCF7, A549, HelLa, A7R5, 293T.

Alt1 Artemisia L. Tiiriiniin in vitro Sitotoksik Ozellikleri

Bu calismada Artemisia L. (Artemisia absinthium L., Artemisia arborescens L., Artemisia
campestris L., Artemisia scoparia Waldst&Kit., Artemisia santonicum L., Artemisia vulgaris L. ve
Artemisia arborescens L) .tirlerine ait metanollii ekstrelerin ii¢ insan kanserli hiicre hattinda (MCF7,
A549, Hela) ve iki normal insan hiicre hattinda (A7R5 and 2937 ) sitotoksik aktiviteleri arastirildl.
Sitotoksik aktiviteler elektriksel empedans olgen gercek zamanli hiicre analiz sistemi ile olgiildii. Sonugta
Artemisia scoparia Waldst&Kit ekstresinin MCF7(ICsp: 34 ug/ml) ve Hela (ICsy: 90 ug/ml) iizerinde
oldukca yiiksek aktivite gosterdigi saptandi. Ayrica A.absinthivm’un da MCF7(1Csy: 270 pug/ml)
tizerinde secgici etkisi oldugu gozlendi.

Anahtar kelimeler: Artemisia, Sitotoksik, MCF7, A549, HeLa, A7R5, 293T.
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INTRODUCTION

Cancer is the failure of the mechanisms that regulate normal cell growth, proliferation
and cell death. It is generally used as a collective name for more than 100 diseases characterized
by uncontrolled growth of abnormal cells including malignant tumors of different sites (breast,
lung, cervix etc.). Cancer is currently the cause of %12 of all deaths worldwide and in 20 years
time it is expected to increase from 6 million to 10 million (1).

Despite all the studies and advances on cancer research, it is still urgent to identify new
anticancer agents with low toxicisity against non-tumor cells. Natural products have a
significant role in the treatment of cancer in worldwide. According to Newmann and Cragg
more than 3000 plant species have been listed as used in cancer treatment. Over %60 of
currently used anticancer agents are derived from natural sources. Also the molecules derived
from natural sources play a dominant role in the discovery of leads for the development of
conventional drugs for the treatment of most of human diseases (2).

The genus Artemisia is one of the largest and most widely distributed genera of
Asteraceac. Generally aromatic herbs and shrubs are distributed mainly in the Northern
hemisphere and temperate zones of Europe, Asia and America (3,4). Most of the members of
the genus have characteristic scent and taste. The genus is having been interested due to the
diversified biology and chemistry of the constituents, the frequent application in traditional
medical practice and the rich source of the plant material (5). Phytochemical reports on
Artemisia species deal mainly with terpenoids, flavonoids, coumarines, steroids and
polyacetylenes (3).

There are 23 species of Arfemisia genus in the Flora of Turkey and several species have
been used traditionally as stomachic, antimalarial, antidiabetic and antihelmintic in Anatolia
since ancient times (6-8). A. absinthium L., A. arborescens L., A. campestris L., A. scoparia
Waldst&Kit., 4. santonicum L., and A. vulgaris L. are mainly distributed in West Anatolia. In
this study in vitro cytotoxic activities of these plants were evaluated against three cancer cell
lines, MCF7 (human breast cancer cell line), A549 (human lung cancer cell line), HeLa (human
cervical cancer cell line) and two non-cancer cell lines, 293 HEK (human embriyonic kidney
cell line) and A7RS5 (rat vascular smooth muscle cells).

EXPERIMENTAL

Plant material

Plants were collected from West Anatolia, taxonomically identified and voucher
specimens have been deposited in the herbarium of Ege University (IZEF), Faculty of
Pharmacy, Izmir, Turkey. Collection sites and dates are presented in Table 1.

Preparation of extracts

Aerial parts of the plants were dried under shade and powdered. Crude materials (50 g)
were extracted succesively with 1 L methanol each, using a Soxhlet extractor for 6 h. Solvent
evaporated to dryness under reduced pressure on rotary evaporator. Dried extracts were stored at
4 °C until studied. Extract yields are presented in Table 1.

Cell lines and culture medium

MCEF7, ATR5, 293 HEK, A549 and HeLa cell lines were obtained from ATCC. All cells
were cultivated in a humidified incubator at 37°C with 5% CO,. Cells were cultured in DMEM
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supplemented with L-glutamine (2mmol/L) and 10% fetal bovine serum. All the tissue culture
reagents were purchased from Biological Industries (Israel).

Determination of cell viability by Real-Time Cell Analyzer (RTCA)

Cells were grown and expanded in 100 mm tissue culture dishes. After reaching 60-80%
confluence, cells were washed with PBS and detached from the flasks by trypsin/EDTA
treatment. meanwhile, 100 uL. of cell culture media at room temperature was added into each
well of E-plate 96 and background of E-plate was measured. To determine the optimum cell
number, 5.000, 10.000, 20.000 and 40.000 cells/well were seeded for each cell line. After 30
min of incubation at room temperature, E-plates were placed into the Real-Time Cell Analyzer
MP (RTCA) station. Cells were grown and impedance was measured every 30 min afterwhile as
the cell index (CI) value. To determine the effect of test extracts, optimum number of cells
(MCF7:7500, HeLa: 7500, A545:10.000, A745:10.000 and 293T:20.000) for each cell line were
seeded. 16-24 hrs later cells were exposed to test extracts at different concentrations (25, 100,
250, 500 and 1000 pg/mL). CI values were monitored every 2 min for 2 hrs to visualize the fast
drug response and then every 30 min for the late drug response. The electrical impedance was
measured by the RTCA software of the xCELLigence system as a dimensionless parameter
termed CI. All the measurements were done at least in triplets and 1Cs, values were determined
using RTCA software.

Table 1. Collection sites, dates, voucher specimens and yields of Artemisia L.

T Ly bue gk B i
(%)
A. absinthium ﬁg‘e‘ﬁ ?;lﬁyl%,,ﬁk/‘%%gé%lﬁg 29.07.2003 5657 1778 11
A. arborescens - Mugla, Bodrum, Om 14.04.2005 5802 24.76 12
A. campesiris yavlé:ﬁ) w ?;Tilfbﬁtinfgo?é,gg?én 30.09.2003 5665 21.96 0.7
A. scoparia - g/é?gf,jgfﬁi/hzlgoé;?;g,E 30.09.2003 5662 17.16 0.9
A. santonicum Y]?li;fu ?;‘%?:g:ﬁ%egg,ggE 03.09.2003 5661 21.76 0.4
A. vulgaris Ayvadana ?;T;ﬁﬁg%"g?;’gffg,‘é‘ 30.09.2003 5663 14.92 0.4
RESULTS AND DISCUSSION

The results of the cytotoxic activity tests are shown in Table 2. Among the extracts, 4.
scoparia had a strong effect on MCF7 and HeLa cells with (ICso: 34 and 90 respectively) while
it showed moderate effect on the A549 and normal cells. A. absinthium had a significant
selective activity on MCF7 (ICso: 270) among all tested cell lines. 4. vulgaris extract also
exhibited inhibitory activities against all cell lines with significant ICs, values except A549
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cells. A .santonicum and A. arborescens extracts were not active on A549 but had moderate
effects on the other cell lines. A. campestris showed the weakest cytotoxic activity.

In many studies, cytotoxic activities of various Artemisia species have been repoted
against several cell lines. However this is the first report for these Arfemisia L. species against
to these cell lines mentioned above. In a previous report Nibret and Wink was evaluated
cytotoxic activities of ethanol and dichlorometane extracts of four Arfemisia species against HL-
60. Artemisia absinthium methanolic extract was shown to have strong inhibitory activity (ICso:
57.90 ug/mL) (9). Consistent with our results, A. campestris was reported as the weakest plant
among 36 medicinal plant species in a cytotoxic screening study against K562 human leukemia
cells (10) .

Most of the reports dealing with the cytotoxic activity studies of Arfemisia species have
showed that the sesquiterpenes are the main responsible compounds for the activities (11-13).
Strong activites of A. scoparia and A. absinthium needs to be explained by further
phytochemical investigations on these plants.

Table 2. Cytotoxic activity results of Arfemisia species on different cell lines.

ICso (ng/mL)*
MCF7 A549 HeLa ATRS5 293T
A. absinthium 270 NA NA 894 NA
A. arborescens 547 NA 542 541 647
A. campestris 790 >1000 NA 899 500
A. santonicum 530 NA >1000 336 570
A. scoparia 34 370 90 495 4385
A. vulgaris 190 778 284 382 317

NA: Not Active, *: Values are mean of triplicate analysis
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