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Effects of fennel, asafetida and ginseng ethanolic extractson
growth and proliferation of mouse breast cancer 4T, cell lines
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ABSTRACT

Background and aims. The 4T, cells tumor growth and metastatic pattern in BALB/c
mice very closely mimic human breast cancer. These herbal remedies used in traditiona
folk medicine have been the source of many medically beneficial drugs. The aim of the
present study was to evaluate the anti-proliferative activity of the asafetida, ginseng and
fennel ethanolic extracts on mouse breast cancer 4T cdl linein vitro.

Methods: In this experimental study, asafetida, gensing and fennel were extracted; 4T,
mouse mammary tumor cell line were cultured in 48-well flat bottom plate at density of
50x103 per well in 100ul RPMI-1640 medium. Then, different dilutions of each extract
(25, 50, 100, 200, 500, and 2000ug/ml) were added to cell culture. Cells then were
incubated at 37°C for 24 hours. After 24 h, cel proliferation was determined by the BrdU

assay.
Results: Mouse breast cancer 4T1 cell line was incubated with different doses of extracts.
After 24h, cell proliferation was determined by the BrdU assay and the dose of 50ug/ml of
fennel showed the best inhibitory effect.

Conclusion: Anti-tumor activities of fennel, asafetida and ginseng ethanolic extracts may
decrease proliferation activity of 4T, cel line in vitro. The results suggested that fennel,
asafetida and ginseng ethanolic extracts induce apoptosis and inhibit cell proliferation in
vitro and fennel had the best anti proliferation effect.
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INTRODUCTION

Plant extracts have been used for
centuries as a popular remedy against
severd health disorders.! Natura products

used medicinal plants. Foeniculumvulgare
(FVE) is awell-known umbelliferous plant.t
FVE fruits have been used as traditiona

and herbal remedies used in traditional folk
medicine have been the source of many
medically beneficia drugs? Many of
medicina plants have been shown to present
interesting biological and pharmacological
activities and are used as therapeutic
agents.® To date, very little research has
been done to investigate these traditionally

herbal medicine around the world for
centuries.* The seeds of this plant have been
known to be able to increase milk secretion,
promote menstruation, facilitate birth, and
aleviate the symptoms of dysmenorrhea,
alleviate the symptoms of female climacteric
syndrome, and increase libido.>® It also
possesses emnenagague and galactagogue
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properties.” A study conducted by Dukic,
et a. showed an antifungal activity of fennel
essential oil. Moreover, different doses of
fennel essential oil (25 and 50ug/ml)
significantly decreased the level of oxytocin
and prostaglandin E and induced uterine
contractions in primary dysmenorrhea.®
Fennel seed extract has been shown to have
estrogenic, antioxidant, and anti hirsutism
activities.® FVE is natively found in North
and North West regions of Iran.’® Ginseng is
one of the commonly used herbal medicines
whose underlying mechanism is not clear.
Recent investigations have shown that
ginseng extract and its components could
suppress tumor promoting activity’?> and
induce apoptosis in cancer cells.'314 Breast
cancer cell lines have been the most widely
used models to investigate  how
proliferation, apoptosis and migration
become deregulated during the progression
of breast cancer.’® According to its
beneficial activity, the present study was
conducted to evaluate the potentia activity
of ethanolic extract of fennel seeds in
proliferation activity in mouse mammary
tumor cell line. All procedures of the present
study were performed at the Department of
Immunology of Shahid Sadoughi University
of Medical Sciences, Yazd, Iran.

METHODS

In this experimental study, fennel seeds
and asafetida plants were collected from
desert areas in Yazd, Iran. Roots of ginseng
were bought from herbal medicine shop.
Following identification, drying, and
powdering seeds of fennel, roots of ginseng
and pedicle of asafetida were soaked in 80%
methanol for 48 hours a room temperature.
After filtration the residue was drained into
the same flask. The solvent was dried by
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rotary evaporation under reduced pressure
and at a temperature of maximally 45°C.
Before running the test, the extracts were
dissolved in dimethylsulfoxide (DMSO),
and then, diluted in RPMI-1640. The
extracts were filtered and stored at 4°C.

4T1 mouse mammary tumor cell line
(Pasteur Ingtitute, Tehran, Iran)'® maintained
in RPM1-1640 (Sigma-Aldrich, MO, USA)Y/
was supplemented with 10% feta bovine
serum and 100 unitml  penicillin-
streptomycin (Gibco, BRL, Grand Island,
NY, USA).1® 72 hours before giving effect
of extract, cells were seeded in multi-well
dishes such that they were confluent at the
time of the experiment.

4T1 mouse mammary tumor cell line
were cultured in 48-well flat bottom plate in
density of 50x103 per well in 100ul
medium. After 48h of incubation, cells were
exposed to fennel, asafetida and ginseng
extracts (50, 100, 200, 500, and 2000ug/ml).
Célls then were incubated at 370C for 24
hours.

The anti-proliferative activity was
analyzed by BrdU assay.® BrdU can be
incorporated into the newly synthesized
DNA of replicating cells (during the S phase
of the cel cycle) and substituting for
thymidine  during DNA  replication.
Antibodies specific for BrdU can then be
used to detect the incorporated chemical and
indicating cells that were actively replicating
their DNA. Binding of the antibody requires
denaturation of the DNA, usualy by
exposing the cells to acid or heat.?° Because
it is neither radioactive nor myelotoxic at
labeling concentrations, it is widely
preferred for in vivo studies of cancer cell
proliferation.? The resulting DNA-bound
bromouracil moiety was subsequently
detected by commercia anti-BrdU mAb
without the need for a denaturation step.??
The end product color was then analyzed by
measuring absorbance at 450nm with a



reference wavelength at 630nm.1622 Data are
expressed as percent of cel viability
compared with that of control culture,
defined as 100%.

The results obtained from the samples
were compared with each other and with the
control group. The data of experiments were
collected and analyzed by SPSS software
19. Significant level of data was examined
using one-way ANOVA test and P<0.05 was
considered as the level of significance.
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RESULTS

To evduate the anti-proliferative activity
of fennel, asafetida and ginseng ethanolic
extracts, mouse breast cancer 4T1 cel line
were incubated with different doses of plant
extracts. After 24h, cdl proliferation was
determined by the BrdU assay. The results of
optica absorption measurements based on
different concentrations of extracts compared
to cdl proliferation are shownin Table 1.

Table 1: Absorbance of the test indifferent concentrations of ginseng, fennd and asafetida

Extracts Asafetida Ginseng Fennel
Concentration oD SO OD s OD SD
0 pg/mi 243 040 243 040 243 004
25 pg/ml 071 046 097 022 063 019
50 pg/ml 059 001 103 0.01 041 0.01
100 pg/ml 074 000 110 004 0.61 0.03
200 pg/ml 120 000 147 001 077 0.02
500 pg/mi 163 002 18 005 120 0.00
2000 pg/ml 082 000 124 004 124 0.04

OD: Optical density; SD: Sandard Deviation.

Comparison of the maximum absorbance
which was obtained for the concentration of
500 pg/ml ginseng and the minimum
absorbance which was obtained for the
concentration of 50 pg/ml asafetida.

DISCUSSION

Today, Medicina plants have a good
place in the diet of people in the world.?*
Herbal therapy has thus been introduced
partly because herbs consist of constituents
with multiple purposes, and partly, because
there is a long tradition of using herbs in
Asan and European countries* The
traditiond folklore and ethno pharmacol ogical
knowledge are helpful to identify plants with
presumably hedth-beneficial effects or
potential anti-inflammatory and/or antitumor
activities.® The treatment of cancer is still a
big challenge and development of new drugs
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is urgent.?® Soltanzad et al. demonstrated
that methanol extracts of Ferula inhibited
A549 cdll proliferation in a concentration-
dependent manner.?” Lee et al. discussed the
anti-inflammatory effects of ginseng extracts
and ginsenosides on cdlular responses
triggered by different inducers including
endotoxin, tumor necrosis factor-alpha,
interferon-gamma and other stimuli.?® Also
Mohammad et al. demonstrated that volatile
oil of fennel seeds (Foeniculumvulgare) may
have remarkable anticancer potentia against
a breast cancer cell line (MCF7) and liver
cancer cell line?® In the present study, the
effect of fennel, asafetida and ginseng on
4T, breast cancer cell line was assessed with
BrdU method. All of them showed a potent
anti-proliferation  activity. This study
provides the evidence that the anti-tumor
activities of fennel, asafetida and ginseng
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ethanolic extracts may decrease proliferation
activity of 4T cdl line in vitro. In
conclusion, our screening shows significant
cytotoxic activity of al three types of
extract, but out of these three extracts,
fennel at dose of 50pg/ml showed the best
inhibitory effect. Further research especially
in vivo is needed to identify the major anti
proliferative activity of these extracts.

CONCLUSION

This study provides the evidence that the
anti-tumor activities of fennel, asafetida and
ginseng ethanolic extracts may decrease
proliferation activity of 4Ty cdl line in vitro.
The results suggested that fennel, asafetida
and ginseng ethanolic extract induced
gpoptosis and inhibited cell proliferation in
vitro and fennel had the best anti proliferation
effect at 50ug/ml dose of extract.

CONFLICT OF INTEREST

The authors declare that there is no
conflict of interests.

ACKNOWLEDGEMENT
Authors would like to thank Mr.
Mirghanizadeh and Dr. Samadi at Department
of Immunology, and Dr. Rezvani a
Department of Physiology of Shahid Sadoughi
University of Medical Sciences, Y azd, Iran.

REFERENCES

1. Birdane FM, Cemek M, Birdane YO, Gulcin|,
Buyukokurogu ME. Bendficid effects of
Foeniculum vulgare on ethanol-induced acute
gadric mucosd  injury in ras World J
Gadtroenterol. 2007; 13(4): 607-11.

2. Batle TE, Arbiser J, Frank DA. The naurd
product honokiol induces caspase-dependent
gooptasisin B-cdl chronic lymphocytic leukemia
(B-CLL) cells. Blood. 2005; 106(2): 690-7.

37

3. Gertsch J, Sticher O, Schmidt T,
Heilmann J. Influence of helenanolide-type
sesquiterpene lactones on gene transcription
profiles in Jurkat T cels and human
peripheral blood cells: anti-inflammatory
and cytotoxic effects. Biochem Pharmacol.
2003; 66(11): 2141-53.

4. Kamboj VP, Herbal medicine. Curr Sci.
2000; 78(1): 35-38.

5. Albert-Puleo M. Fennel and anise as
estrogenic agents. J Ethnopharmacol. 1980;
2(4): 337-44.

6. Rather MA, Dara BA, Sofi SN, Bhat BA,
Qureshi MA. Foeniculum vulgae A
comprehensive review of its traditional use,
phytochemistry, pharmacology, and safety.
Arab J Chem, 2012.

7. Ostad SN, Soodi M, Shariffzadeh M,
Khorshidi N, Marzban H. The effect of
fennel essential oil on uterine contraction as
a model for dysmenorrhea, pharmacology
and toxicology study. J Ethnopharmacol.
2001; 76(3): 299-304.

8. Nasehi M, Sehhatie F, Zamanzadeh V,
Delazar A, Javadzadeh Y, Chongheralu BM.
Comparison of the effectiveness of
combination of fennel extract/vitamin E
with ibuprofen on the pain intensity in
students with primary dysmenorrhea. Iran J
Nurs Midwifery Res. 2013; 18(5): 355-9.

9. Oktay M, Gilgin i, Kufrevioglu Oi.
Determination of in vitro antioxidant
activity of fennel (Foeniculum vulgare) seed
extracts. LWT-Food Sci Technol. 2003;
36(2): 263-71.

10.Yamini Y, Sefidkon F, Pourmortazavi S.
Comparison of essential oil composition of
Iranian fennel  (Foeniculum  vulgare)
obtained by supercritical carbon dioxide
extraction and hydrodistillation methods.
Flavour Frag J. 2002; 17(5): 345-8.

11. Liu WK, Xu SX, Che CT. Anti-
proliferative effect of ginseng saponins on
human prostate cancer cell line. Life Sci.
2000; 67(11): 1297-306.



12. Takasaki M, Konoshima T, Murata Y,
Sugiura M, Nishino H, Tokuda H, et al.
Anticarcinogenic  activity of  natural
sweeteners, cucurbitane glycosides, from
Momordicagrosvenori. Cancer Lett. 2003;
198(1): 37-42.

13. Nakata H, Kikuchi Y, Tode T, Hirata J,
Kita T, Ishii K, et a. Inhibitory effects of
ginsenoside Rh2 on tumor growth in nude
mice bearing human ovarian cancer cells.
Jpn J Cancer Res. 1998; 89(7): 733-40.

14. Park JA, Lee KY, Oh YJ, Kim KW, Lee
SK. Activation of caspase-3 protease via a
Bcl-2-insensitive  pathway during the
process of ginsenoside Rh2-induced
apoptosis. Cancer Lett. 1997; 121(1): 73-81.
15. Ozbek H, Ugras S, Dulger H, Bayram I,
Tuncer |, Ozturk G, et a. Hepatoprotective
effect of Foeniculumvulgare essential oil.
Fitoterapia. 2003; 74(3): 317-9.

16. Yazdi MH, Mahdavi M, Varastehmoradi
B, Faramarzi MA, Shahverdi AR. The
immunostimulatory  effect of biogenic
selenium nanoparticles on the 4T: breast
cancer model: an in vivo study. Biol Trace
Elem Res. 2012; 149(1): 22-8.

17. Wilson 1D, Nicholson JK, Castro-Perez J,
Granger JH, Johnson KA, Smith BW, € 4.
High resolution "ultra performance' liquid
chromatography coupled to 0aTOF mass
gpectrometry as atool for differentid metabolic
pathway profiling in functiond genomic
studies. J Proteome Res. 2005; 4(2): 591-8.

18. Seo MJ, Suh SY, Bae YC, Jung JS.
Differentiation of human adipose stromal
cells into hepatic lineage in vitro and in
vivo. Biochem Biophys Res Commun. 2005;
328(1): 258-64.

38

Advanced Herbal Medicine, 2015; 1(2): 34-39.

19. Lehner B, Sandner B, Marschallinger J,
Lehner C, Furtner T, Couillard-Despres S, et
al. The dark side of BrdU in neural stem cell
biology: detrimental effects on cell cycle,
differentiation and survival. Cell Tissue Res.
2011; 345(3): 313-28.

20. Konishi T, Takeyasu A, Natsume T,
Furusawa Y, Hieda K. Visualization of
heavy ion tracks by labeling 3'-OH termini
of induced DNA strand breaks. J Radiat Res.
2011; 52(4): 433-40.

21. Fujimaki T, Matsutani M, Nakamura O,
Asai A, Funada N, Koike M, et al.
Correlation between bromodeoxyuridine-
labeling indices and patient prognosis in
cerebral astrocytic tumors of adults. Cancer.
1991; 67(6): 1629-34.

22. Cappella P, Gasparri F, Pulici M, Moll
J. A novel method based on click
chemistry, which overcomes limitations of
cell cycle analysis by classicd
determination of BrdU incorporation,
alowing multiplex antibody staining.
Cytometry A. 2008; 73(7): 626-36.

23. Wojtowicz JM, Kee N. BrdU assay for
neurogenesis in rodents. Nat Protoc. 2006;
1(3): 1399-405.

24. Wilson EO, Peter FM, editors. Biodiversty.
Washington (DC): Nationa Academies Press
(US); 1988. Chapter 9, Screening Plants for
New Medicines. Avallable from: http:// www.
ncbi.nlm.nih.gov/booksNBK 219315.

25. Kalleh M, Vanden Berghe W, Boone E,
Essawi T, Haegeman G. Screening of
indigenous Pdestinian medicina plants for
potentid anti-inflammatory and cytotoxic
activity. J Ethnopharmacol. 2007; 113(3):
510-6.



Mansourabadi AH, et al. Effects of fennel, asafetida and ginseng extracts on 4T1

26. Aaronson NK, Ahmedzai S, Bergman B,
Bullinger M, Cull A, Duez NJ, et a. The
European Organization for Research and
Treatment of Cancer QLQ-C30: a quality-
of-life instrument for use in international
clinical trials in oncology. J Natl Cancer
Inst. 1993; 85(5): 365-76.

27. Soltanzad SS, Barar J, Nazemyieh H, Y
Omidi F. Evauation of cytotoxicity and
anti-cancer effect of Ferula szowitsiana
methanolic extract on lung cancer A549
cell-lines. Res Pharm Sci. 2012; 7(5): S103.

28. Lee DC, Lau AS. Effects of Panax
ginseng on tumor necrosis factor-apha-
mediated inflammation: a mini-review.
Molecules. 2011; 16(4): 2802-16.

29. Mohamad RH, El-Bastawesy AM,
Abdel-Monem MG, Noor AM, Al-Mehdar
HA, Sharawy SM, et a. Antioxidant and
anticarcinogenic  effects of methanolic
extract and volatile oil of fennel seeds
(Foeniculum vulgare). J Med Food. 2011,
14(9): 986-1001.

E How to cite the articlee Mansourabadi AH, Shams A, Mansouri R, Ngjafi A, Ajami M. Effects of
i Fennel, asafetida and ginseng ethanolic extracts on growth and proliferation of mouse breast cancer 4T1

cell lines. Adv Herb Med. 2015; 1(2): 34-39.

39



