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Abstract

The chloroform soluble fractions of ethanolic extracts of fiuda belonging
to the Compositae family were evaluated for cytotoxic activity against five different
cell lines including CACO2 (human colon adenocarcinoma), M@&man breast
adenocarcinoma), HEPG2 (human hepatocellular carcinoma), VERO (green African
monkey kidney) and WEHI164 (balb ¢ mouse fibrosarcoma). Cytotoxicity was
assessed by MTT assay. Among these five spdaigls, oculus christigxhibited
better cytotoxic décts.
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1. Introduction confertoflorahas been used in Africa for

Inulais a genus with 14 species growing intreatment of skin diseases for a long time [5].
Iran. These plants have been used for bronchi&urthermore, cytotoxicity studies have been
complaints with profuse phlegm, nausea anaarried out in different species Ibfula, and
vomiting, hiccups, and flatulence [Thula  some of these have led to the isolation of
heleniumL. (Compositae) andl racemosa good cytotoxic agents, such as 1-O-acetylbri-
Hook f. have been used in traditional Chinesdannilactone, 1,6-O,0-diacetylbritannilactone
medicine for abdominal distension and pain,and ergolide in. Britannical. [6-8], 1,6-a-
acute enteritis and bacillary dysentery [2].dihydroxy-4e-H-1,10-secoeudesma-5(10),11(
Alantolactone and isoalantolactone derivedl3)-dien-12,8-beta-olide frorh japonica
form these plants have shown significant anti-Thunb. [9], eudesmanolides frdngraveolens
inflammatory and hepatoprotective activitiesL. [10], germacranolides frominula
similar to silymarine [3]l. racemosawas verbascifoliasubspmethanegHausskn) Tutin
used in folk medicine of East Asia and Europ€{11], sesquiterpene lactones frarhelianthus
to cure myocardial ischemia [4]l.  aquatica C.Y Wu ex Ling., Compositael,

_ — heleniumL. [12] andl. hupehensiking. [13].
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Figure 1. Dose-response curves of different extracts in MCF7 cells (human breast adenocarcinoma). The cells were treated
with the extracts at indicated concentrations for 24 h and cell viability was determined using the MTT colorimetric assay, as
described in Materials and methodalues represent the mean SE of three separate experiments. Sy¥hbalesh(s christi

(1) 1. vulgare (o) I. thapsoides(¥) I. salicing and () I. granitoides

Boiss.,l. vulgare LAM,, |. thapsoideM.B.ex  2.2. Cell lines

WILLD., I. oculus christiL., andl. salicina Different tumor cell lines including:
L. subspasperaPOIR., have been evaluated CACO2 (human colon adenocarcinoma),
against some tumor cell lines. MCF7 (human breast adenocarcinoma),
HEPG2 (human hepatocellular carcinoma),
2. Materials and methods VERO (greermfrican monkey kidney) and
2 1. Plant material WEHI164 (balb ¢ mouse fibrosarcoma) were

Five species belonging to Compositaeobtained from Pasture Instituieghran, Iran.
family were collected from different parts of Each gell Ii_ne was cultured in suitable medium
Iran as follows:Inula granitoidesin 2005 0 maintain the desired growth, plus 10%
from Qeshm (southern Iranl, vulgare in ~ FBS (20% for cell line: CACO2) and 1%
2005 from Golestan province (northern Iran),Penicilline-streptomycine, in a humidified
|. thapsoidedn 2004 from Golestan province, ncubator at 37C in an atmosphere of 95%
I. oculus christin 2005 from North Khorasan ©2 af‘d 5% CQ The growth curve of each
province and. salicina,in 2005 fromWest cell line was accessed.

Azerbaijan_ province (north-west of Iran).  2.3. MTT assay
The aerial parts of these plants were dried ¢ viability was assessed in a

and soaked in 96% EtOH at the roomp,jcrqcyiture tetrazolium/formazan assay

temperature for three _days. Each day thE(MTT assay), according to the method of
solvent was replaCEd with fresh solvent. TheA”ey et a|[14] with some mOdiﬂcationS, in

chloroform-soluble fraction of each ethanolic iha “spsence and presence offefiént

extract was then used in the CytotoXicity ooncentrations of the plants extracts. The

assays. plants extracts were prepared in 0.4% DMSO.
The cells were seeded in 96-well plates at
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Fig 2. Dose-response curves of different extracts in HEPG2 cells (human hepatocellular carcinoma). The cells were treated
with the extracts at indicated concentrations for 24 hours and cell viability was determined using the MTT colorimetric assay,
as described in Materials and methods. Values represent the mean SE of three separate drpé&xiotemis. christexhibited

better results comparing to other plant extracts.Symba)dsgculus christi (I) I. vulgare; (0) I. thapsoides(¥) I. salicing
and(J) I. granitoides

6 1®for VERO cells, 10 20for CACO2 with a final concentration of 0.5 mg/ml, and
and HEPG2 cells and 15 3ftd MCF7 and the cells were incubated for another 4 h in a
WEHI164 cells. Four wells for each humidified atmosphere at 3, then the
concentration were seeded and triplicate plategiedium containing MTT was removed and
were used for each cell lin€he cells were the remaining MTT-formazan crystals were
then incubated at 37C. After 24 h the dissolved in DMSOThe absorbance was
medium was replaced with fresh mediumrecorded at 570 nm immediately using an
containing different concentrations of the ELISAreader. The I, was then defined as
plants extracts (5-280 g/ml). After 24 hthe concentration of the extract that produced
exposure of the cells to the plant extracts ak 50% decrease in cell viability relative to the
37°C, the medium was replaced with freshcontrol which was wells exposed to the
medium containing MTT ([3-(4,5-dimethyl solvent without any extract.
thiazol-2-yl)-2,4- diphenyl tetrazolinm

bromide]) from Sigma Chemical Company

Table 1.In vitro cytotoxicity of plant extracts.

IC5o( g/ml)
Cell line VERO WEHI CACO2 MCF7 HEPG2
Plant
Inula oculus christi 1796 1.09 49.31 1.11 66.06 1.08 67.37 1.15 31.27 1.1
I. thapsoides N.G 470.6 1.48 62.37 1.04 22151 1.24 N.G
I.salicina N.G. N.G. 74.30 1.08 28594 1.43 4151 1.11
I. vulgare 306.71 1.28 N.G 79.83 1.34 103.78 1.16 N.G
I. granitoides 860.04 1.65 N.G 70.80 1.19 79.15 1.13 92.41 1.20

*N.G.: not good dose response correlation was observed.

205



M Mosaddegh et al./ IJPS Autumn 2006; 2(4): 203-208

120

100 -

80

60

%Inhibition

40

20

0 T T
1 10 100 1000

Log Concentration (microgram/ml)

Figure 3. Dose-response curves of different extracts in CACO2 cells (human colon adenocarcinoma). The cells were treated
with the extracts at indicated concentrations for 24 h and cell viability was determined using the MTT colorimetric assay. Values
represent the mean SE of three separate experimala©culus christexhibited a better cytotoxicfett. SymbolesX)

I. oculus christi (1) I. vulgar; (o) I. thapsoides(¥) I. salicing and(J) I. granitoides

3. Results and discussion I. oculus christiexhibits a better response
The efects of the chloroform-soluble than other extracts. Comparing the cytotoxic
fraction of the extracts on digrent cell lines  effects of the extracts ANEHI 164, three of
are shown in Table 1. According to the &  the extractsI(vulgare, I. granitoides, I.
the extractof Inula oculus christwith the  salicing did not show good cytotoxicfetts.
ICgps 0f 17.96 1.09, 31.27 1.1, 49.31, 1.]Againl. oculus christiexhibited better results
66.06 1.08, 67.37 1..§iml for VERO, comparing to other extracts (Figure A3. it
HEPG2,WEHI164, CACO2, MCF7 cell s shown in Figure 5|. oculus christi
lines, respectively, exhibited higher cytotoxic exhibited cytotoxic effects in much lower

effects than extracts from other plants studiedsgncentrations comparing to other plants in
in this investigation. VERO cells.

The effects of different extracts on each cell In this study, we were looking for the most

:':ri];’”'es f etrrr:gnesftf:ea(l:ttidolfneilt?;g‘?ssi)ntoMSCFI; cytptoxic plant among the fiye speciesl of

’ ... which were collected form dérent parts of
cells are Qemonstrated. Hereculus chrisy Iran. The plant extracts were treated against
. gramtmdesgndl. vulgare, demonstrated five cell lines for determination of their
better cytotoxic effects compared to the Othercytotoxic activity and the IGs were assessed.
two extracts. Among these thrdeoculus g IC,s for each cell line were compared
christi showed lower IG, In Figure 2, the sing ANOVA statistical analysis, and they
effects of different extracts on HEPG2 cellswere showed to be significantly different in
were examined arldoculus christexhibited  each cell line wittp<0.001.
better cytotoxic décts. As shown in Figure | oculus christseemed to be more potent
3, the responses of CACO?2 cell line areregarding the I¢;s in cell lines: VERO,
similar to different extracts to some extent, butWEHI164, MCF7, HEPG2 and was only less
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Figure 4. Dose-response curves of different extracts in WEHI164 cells (balb ¢ mouse fibro sarcoma). The cells were treated
with the extracts at indicated concentrations for 24 h and cell viability was determined using the MTT colorimetric assay. Values
represent the mean SE of three separate experimela®culus christshowed a better dose response curve and also better

results comparing to other extracts.Symbalst.(oculus christj (1) 1. vulgar; (0) I. thapsoides(¥) I. salicing and(J) I.

granitoides

potent in cell line: CACO2 comparing to  [3]
thapsoidesbut it still showed more potency
than other extracts considering this specific
cell line. [4]
Taking these results into consideratibn,
oculus christiwas determined worth to
continue studies and was selected for furthel®!

bioassay guided fractionation.
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