
Background: Many natural products from plants have been recognized to
exert anticancer activity. In this study, ethanolic extracts of selected medicinal
herbs from Iranian flora including Fisch. (from seeds),Alyssum homolocarpum
Urtica dioica Cichorium intybusL. (from aerial parts), L. (from roots) and
Solanum nigrum L. (from fruits), were evaluated for their cytotoxic effect on
different cell lines.

Methods: Cytotoxic effect of these extracts was studied on three different
cancer cell lines; colon carcinoma ( -29), colorectal adenocarcinoma (Caco-2)HT
and breast ductal carcinoma (T47D). In addition, Swiss mouse embryo fibroblasts
( 3T3) were used as normal nonmalignant cells. assay (3-(4,5-NIH MTT
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) was utilized for
calculating the cytotoxicity of extracts on cell lines.

Results: Results showed the potent cytotoxic activity of ethanolicU. dioica
extract against T47D cell line with 50 value of 46.14±4.55 μg/ml. Other extractsIC
showed poor activity with 50>100 μg/ml.IC

Conclusions: Cytotoxic activity recorded in the present study revealed
high potential antiproliferative activity of ethanolic extract againstU. dioica
T47D cell line. The real 50 values of this extract may be considerably lower thanIC
the 50 measured in our study if its pharmacological active compounds becomeIC
pure. The results emphasize the importance of studies on ethanolicU. dioica
extract to characterize potential components as cytotoxic natural medicines.
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Introduction

Natural products, especially those of herbal and
marine based were first introduced as important
sources of anticancer agents in the 1950s by the US
National Cancer Institute. Among the patients1

with cancer in the , the use of complementaryUSA
and alternative medicine, represented mainly by
plants, ranges between 30-75%. In this situation,2

ancient references of traditional medicine can
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increase the chances of finding anticancer agents
from natural sources in comparison to random
approaches. In this study, our aim was to3,4

investigate the cytotoxic effect of ethanolic
extracts of selected medicinal herbs from Iranian
flora including Fisch.Alyssum homolocarpum
(from seeds), L. (from aerial parts),Urtica dioica
Cichorium intybus SolanumL. (from roots) and
nigrum L. (from fruits) on different cell lines.

Urtica dioica L. is used to treat rheumatic pain,
colds, cough and liver insufficiency. Previous5

studies on L. have shown that it hasUrtica dioica
anti-inflammatory and anti-rheumatic, acute
diuretic, natriuretic and hypotensive effects and
stimulates proliferation of human lymphocytes.6-9

In addition, it has a powerful antioxidant activity
against various oxidative systems in vitro.5

Compounds such as steroids, terpenoids,
phenylpropanoids, lignans, coumarins, poly-
saccharides and lectins have been isolated from the
roots of the plant.10

Solanum nigrum L. has been used to cure
inflammation, edema, mastitis and hepatic cancer
in traditional Chinese medicine. Recent studies11

have shown that L. has anti-Solanum nigrum
neoplastic effects on several human tumor cell
lines. Furthermore, it has also been indicated that12

an ethanol extract from ripe fruits of Solanum
nigrum L. inhibited the proliferation of human
MCF-7 breast cancer cells and induced cell death
by apoptosis.13

Cichorium intybus L. is a potent anti-
hepatotoxic plant. The alcoholic extract of C.
intybus is used against pyorrhea or gingival
inflammat ion . In add i t ion , i t has been
demonstrated that aqueous and alcoholic extracts
exhibited anti-inflammatory activity against
formalin induced edema.14

Alyssum homolocarpum
Fisch. has been used to cure dry cough, whooping
cough, asthma, pneumonia and kidney stones in
Iranian traditional medicine.15

The purpose of this study was to point out the
cytotoxic activity of ethanolic extracts of Solanum
nigrum L., Alyssum homolocarpum UrticaFisch.,
dioica Cichorium intybusL. and L. against Caco-2

T47D, -29 and -3T3 cell lines, using theHT NIH
MTT assay and based on their use in Iranian
traditional medicine as anticancer medicinal plants
and consider the possibility of utilization of the
samples in the future for isolation of active
compounds.16

Methods
Plant materials
Aerial parts of U. fruits of S.dioica, nigrum,

roots of C. intybus and seeds of A. homolocarpum
were purchased from herbal markets and
authenticated by a taxonomist. Voucher specimens
were deposited in the herbarium of BarijEssence
pharmaceutical company, Kashan, Iran. After air
drying, the plants samples were crushed by a
mechanical grinder to optimum particle size.

Extraction
Each powder (100 g) was extracted with

ethanol/water (80:20 v/v) for three successive 48
hours separately in percolator at room temperature.
Obtained extracts were concentrated and dried
with rotary evaporator.

Cell culture
RPMI 1640 cell culture medium was used to

culture colon carcinoma ( -29), colorectalHT
adenocarcinoma (Caco-2) and breast ductal
carcinoma (T47D) cell lines. For -29 cells, 10%HT
fetal bovine serum ( ) and for Caco-2 and T47DFBS
cells, 15% was added to the medium. TheFBS
Swiss mouse embryo fibroblast ( 3T3) cell lineNIH
was kept in Dulbecco's modified Eagle's medium
supplemented with 10% . 100 /mLFBS IU
penicillin and 100 μg/mL streptomycin were added
to the media. All the cell lines were incubated at
37 and 5% 2 atmosphere.oC CO

Cytotoxicity assay
The ethanolic extracts were dissolved in

dimethyl sulfoxide ( ) and further dilutedDMSO
with cell culture medium. Subsequently, different
concentrations of each extract (50, 100, 250, 500
and 1000 μg/ml) were prepared. assay wasMTT

Table 1. Yield of ethanolic extracts of selected plants and their cytotoxic activity ( 50 values)IC
against different cell lines.

Scientific name Yield (%) IC50 values of cell lines  (μg/ml)1

T47D Caco-2 HT-29 NIH 3T3

Alyssum homolocarpum Fisch.

Urtica dioica L.

Cichorium intybus L.

Solanum nigrum .L

0.42

11.21

20.04

5.99

285.63 ± 44.42

46.14 ± 4.55

443.01 ± 3.21

> 1000

386.43 ±  21.09

> 1000

820 ± 23.11

579.21 ± 6.98

> 1000

> 1000

> 1000

610.68 ± 123.24

311.9 ± 38.4

186.06 ± 2.12

165.63 ± 9.73

401.55 ± 21.78
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used to measure cytotoxic activity . 1 × 104 cells of
each cell line were seeded into 96-well plates and
incubated at 37 C. Different concentrations of eacho

extract were replaced by media after 24 hours of
incubation. After 72, 96, 96 and 120 hours of
incubation for -29, T47D, -3T3 and Caco-2HT NIH
cells, respectively, 20 μl of reagent (5 mg/ml)MTT
in Phosphate Buffered Saline ( ) was added toPBS
each well and they were incubated in 37 C for 4o

hours. After evacuation of the media, formed blue
formazan crystals were dissolved in 100 μl of
DMSO and incubated for 10 minutes at 37 C.o

Finally, the absorbance was measured at 570 nm
using a micro plate reader (Anthos, Austria). All
tests were repeated three times and cytotoxicity
was considered as the median growth inhibitory
concentration ( 50). According to guide-IC WHO
lines, further purification of crude herbal extracts is
needed for extracts with 50 values lower than 50IC
μg/ml after cytotoxic screening programs.

Statistical analysis
Data were presented as mean ± of threeSD

independent experiments. 50 (the medianIC
growth inhibitory concentration) values was
calculated from dose-response curves using Sigma
plot 10 software.

Results
In the present study, different concentrations of

ethanolic extracts were added to Caco2, 29,HT
NIH 3T3 and T47D cell lines to examine their anti-
proliferative effects. 50 values obtained fromIC
MTT assay are shown in table 1. Our results
showed that ethanolic extract of hasU. dioica

potent cytotoxic effect on T47D cell line with
46.14±4.55 μg/ml 50 value but other extracts doIC
not have a significant cytotoxic effect on the cell
lines.

Discussion
In this study, the cytotoxic activity of four

ethanolic extracts against -29 (colonHT
adenocarc inoma) , T47D (breas t duc ta l
carcinoma), Caco-2 (colorectal adenocarcinoma)
and 3T3 (Swiss embryo fibroblast as normalNIH
cell line) cell lines was assessed by assay.MTT
This assay is a well-established in vitro model for
cytotoxicity evaluation against normal and
cancerous cell lines.18

Different cytotoxic screening programs have
adopted various IC50 values for further puri-
fication of crude herbal extracts. For example,
WHO USand national cancer institute guidelines
admit values lower than 50 μg/ml and 20 μg/ml,
respectively. According to this information,19,20

more purification is rational to investigate the
active cytotoxic constituents in U. dioica ethanolic
extract against T47D cell line based on its 50IC
value. The cytotoxic potential of active plants is
probably related to their different phytochemicals.
Although previous studies have shown the potent
cytotoxic activity of some glycoproteins and
steroidal glycosides derived from againstS.nigrum
different cancerous cell lines including -29,HT
MCF PC-7 (human breast cancer), -12 (human
lung cancer) and -116 (human colon cancer),HCT
its ethanolic extract from fruits in our study exhibit
weak cytotoxicity against all the cell lines.21-23

Traditional usage of against cancer isU. dioica
not only limited to Iranian medicinal plants but also
some reports have shown the wide application of
Urtica species in Turkish traditional medicine to
fight cancer. It has become a source of folk
medicine for the treatment of many diseases. The
leaves and roots are both used internally as a blood
purifier and diuretic and an infusion of the plant is
used for nasal and menstrual hemorrhage, diabetes,
rheumatism, eczema, anemia, hair loss and as an
expectorant and antidiarrheal. Compounds such as
steroids, terpenoids, phenylpropanoids, lignans,
coumarins, polysaccharides and lectins have been
isolated from the roots of the plant. Previous10

studies have shown cytotoxic effects of aqueous
extracts of aerial parts of on (humanU. dioica KB
epidermoid carcinoma), B16 (mouse melanoma),
HeLa (human epithelial carcinoma) and HLA
(human hepatoma) cell lines. Moreover, it had24,25

been shown that methanolic extract of roots of
Nettle can inhibit proliferation of(Urtica dioica)
epithelial prostate cancer cells due to its phenols
and flavonoids like caffeic malic acid, caffeic acid,
chlorogenic acid and quercetin. Therefore, the26

cytotoxic activity of . against T47D cellU dioica
line can be attributed to its immunomodulatory
effect and phenolic phytochemicals. On the basis
of the results of this study, the desirable cytotoxic
effect of ethanolic extract of . (aerial parts)U dioica
against T47D cell line was demonstrated.
However, further purification is needed to find its
principal active components.

Acknowledgments
This study was supported by BarijEssance,

Research Center of Medicinal Plants, Kashan, Iran.

Conflicts of interest
The authors declare that they have no conflict of

interest.

Cytotoxic activity of medicinal plants

97Mohammad Taghizadeh Kashani, . Arch Breast Cancer 2014; Vol. 1, No. 3: 95-98et al



of root and root callus extracts of Cichorium
intybus L. J Ethnopharmacol 1998; 63(3): 227-
31.

15. Amin . Medicinal plants of Iran (in PersianGH
language). Tehran: Tehran Universi ty
Publication; 2005.

16. Emami , Sahebkar A, Tayarani-Najaran N,SA
Tayarani-Najaran Z. Cancer and its Treatment
in Main Ancient Books of Islamic Iranian
Traditional Medicine (7th to 14th Century ).AD
Iran Red Crescent Med J 2012; 14(12): 747-57.

17. Rahman A-u, Choudhary , Thomsen .MI WJ
Bioassay techniques for drug development:
H a r w o o d A c a d e m i c P u b l i s h e r s T h e
Netherlands; 2001.

18. Al-Kalaldeh J,Abu-Dahab R,Afifi F. Volatile oil
composition and antiproliferative activity of
Laurus nobilis, Origanum syriacum, Origanum
vulgare, and Salvia triloba against human breast
adenocarcinoma cells. Nutr Res 2010; 30(4):
271-8.

19. Boik J. Natural compounds in cancer therapy:
Oregon Medical Press Minnesota; 2001.

20. Zhang X. General guidelines for methodologies
on research and evaluation of traditional
medicine. World Health Organization; 2000.

21. Lee , Lim . Antioxidative Effects ofSJ KT
Glycoprotein Isolated from Solanum nigrum
Linne on Oxygen Radicals and its Cytotoxic
Effects on the 7 Cell. J Food Sci 2003;MCF-
68(2): 466-70.

22. Heo K-S, Lee S-J, Lim K-T. Cytotoxic effect of
glycoprotein isolated from Solanum nigrum L.
through the inhibition of hydroxyl radical-
induced -binding activities of -kappa BDNA NF
in -29 cells. Environ Toxicol PharmacolHT
2004; 17(1): 45-54.

23. Ikeda T, Tsumagari H, Honbu T, Nohara T.
Cytotoxic activity of steroidal glycosides from
Solanum plants. Biol Pharm Bull 2003; 26(8):
1198-201.

24. Harput , Saracoglu I, Ogihara Y. StimulationUS
of lymphocyte proliferation and inhibition of
nitric oxide production by aqueous Urtica
dioica extract. Phytother Res 2005; 19(4): 346-
8.

25. Davis , Cullen J, Coode . Flora of Turkey:PH MJ
and the East Aegean Islands.(Supplement):
Edinburgh University Press; 1988.

26. Konrad L, Müller H-H, Lenz C, Laubinger H,
Aumüller G, Lichius . Antiproliferative effectJJ
on human prostate cancer cells by a stinging
nettle root (Urtica dioica) extract. Planta med
2000; 66(01): 44-7.

References
1. Arcamone F, Cassinelli G, Casazza A. New

antitumor drugs from plants. J Ethnopharmacol
1980; 2(2): 149-60.

2. Soltani-Nasab F, Asgarpanah J, Majdzadeh M,
Ostad . Investigation the Effect of PhlomisSN
Lanceolata Boiss and Hohen on Cancer Cell
Lines.Acta Medica Iran 2014; 52(5): 333-6.

3. Cordell , Beecher , Pezzuto . CanGA CW JM
ethnopharmacology contr ibute to the
development of new anticancer drugs? J
Ethnopharmacol 1991; 32(1): 117-33.

4. Kintzios . Terrestrial plant-derived anticancerSE
agents and plant species used in anticancer
research. Crit Rev Plant Sci 2006; 25(2):CRC
79-113.

5 . Gülç in I , Küfrevioǧlu , Oktay M,Ö İ
B ü y ü k o k u r o ǧ l u . A n t i o x i d a n t ,M E
antimicrobial, antiulcer and analgesic activities
of nettle (Urtica dioica L.). J Ethnopharmacol
2004; 90(2): 205-15.

6. Obertreis B, Giller K, Teucher T, Behnke B,
Schmitz H. [Anti-inflammatory effect of Urtica
dioica folia extract in comparison to caffeic
malic acid]. Arzneimittelforschung 1996;
46(1): 52-6.

7. Riehemann K, Behnke B, Schulze-Osthoff K.
Plant extracts from stinging nettle Urtica dioica,
an antirheumatic remedy, inhibit the pro-
inflammatory transcription factor -kappaB.NF
FEBS lett 1999; 442(1): 89-94.

8. Tahri A, Yamani S, Legssyer A, Aziz M, Mekhfi
H, Bnouham M. Acute diuretic, natriuretic and
hypotensive effects of a continuous perfusion of
aqueous extract of Urtica dioica in the rat. J
Ethnopharmacol 2000; 73(1): 95-100.

9. Wagner H, Willer F, Kreher B. [Biologically
active compounds from the aqueous extract of
Urtica dioica]. Planta med 1989; 55(5): 452-4.

10. Akbay P, Basaran , Undeger U, Basaran N.AA
In vitro immunomodulatory activity of
flavonoid glycosides from Urtica dioica L.
Phytother Res 2003; 17(1): 34-7.

11. Li J, Li Q-W, Gao D-W, Han Z-S, Li K.
Antitumor effects of total alkaloids isolated
from Solanum nigrum in vitro and in vivo.
Pharmazie 2008; 63(7): 534-8.

12. Hu K, Kobayashi H, Dong A, Jing Y, Iwasaki S,
Yao X. Antineoplastic agents : steroidalIII
glycosides from Solanum nigrum. Planta med
1999; 65(01): 035-8.

13. Son Y-O, Kim J, Lim J-C, Chung Y, Chung G-H,
Lee J-C. Ripe fruits of Solanum nigrum L.
inhibits cell growth and induces apoptosis in
MCF-7 cells. Food Chem Toxicol 2003; 41(10):
1421-8.

14. Zafar R, MujahidAli S.Anti-hepatotoxic effects

Mohammad Taghizadeh Kashani, . Arch Breast Cancer 2014; Vol. 1, No. 3: 95-98et al98

Cytotoxic activity of medicinal plants


