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ABSTRACT
Objective: Cancer is a dreadful disease and combating this disease is of great importance to public health.
Phytochemical examination has been making rapid progress and herbal products are becoming popular as sources
of plausible anticancer compounds. In the present study we have utilized the Allium cepa root tip meristem model
to evaluate antimitotic activities of leaves Murraya koenigii commonly known as Curry leaves belongs to family
rutaceae. Methods: Preliminary antimitotic screening was done using Allium cepa root tip assay. The herbal
powder obtained from plant part-dry leaves of Murraya koenigii were extracted with aqueous solvents by
maceration methods. The antimitotic activity was analysed using Allium cepa root and Methotrexate was used as a
standard drugs. Result and Discussion: In Allium assay, aqueous extract of leaves of Murraya koenigii (10 mg/ml)
and Methotrexate shows showed significant concentration dependant inhibitory influence against the dividing cells
of Allium roots and decreased root growth and mitotic index as compared to control distilled water. The results
indicated the cytotoxic potential of extract due to antimitotic effects. The effect may be attributed to the presence of
flavonoids, alkaloids and phenolic compounds in Curry leaves extract. Conclusion: The present work revealed that
leaves of Murraya koenigii contains some important chemical constituents extracted using aqueous as solvent that
can be used further in the management of cancer treatment.
KEYWORDS: Allium cepa, Murraya koenigii, rutaceae, maceration, flavonoids, alkaloids and phenolic
compounds.
1. INTRODUCTION
Curry leaf (Murraya koenigii), belonging to the Rutaceae
family, is native to India, Sri Lanka, Bangladesh and
other South Asian countries. It is currently used a
cooking spice and has been commonly used in traditional
Indian medicine for thousands of years.[1] Studies report
curry leaves to have hypoglycemic, antidiabetic[2,3],
hepatoprotective[4], antibacterial[5], anti-inflammatory[6]
and antioxidative properties.[7] The bioactivity of curry
leaf has been attributed to the presence of
phytochemicals including alkaloids, essential oils,
phenolic acids[8], terepenoids, tocopherol, β-carotene,
lutein[9], as well as minerals, proteins and fats.[8]
Furthermore, Mani et al. suggest the alkaloids of curry
leaf as a useful remedy for dementia and Alzheimer’s
disease.[10]
2. MATERIALS AND METHODS
2.1 Plant material & reagents
Curry leaf (Murraya koenigii) were collected from the
local area of Nandurbar (Maharashtra) and authenticated
by Dr. Santosh K. Tayade, Head, Dept. of Botany, Art’s,
Science and Commerce College, Lonkheda, Shahada,
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Dist-Nandurbar (MS). All the reagents and chemicals
were purchased from Rajesh Chemicals, Mumbai.
2.2 Preparation of aqueous extract of leaves
Collected leaves were washed with distilled water, shade
dried and crushed to a coarse powder and extracted with
water by maceration method. Extract was dried over
anhydrous sodium sulphate and solvent was removed in
vacuum at 40°C by sing rotary evaporator (Rotavapour
Buchii, Switzerland). The aqueous extract was subjected
to preliminary phytochemical testing for the presence of
different chemical classes of compounds.[11,12]
2.3 Determination of Mitotic Index[13,14]
The red variety of Allium cepa (onions) were procured
from the local market and stored for the entire study. The
bulbs of Allium cepa were sprouted in tap water for 48
hours at room temperature. The roots thus developed
were treated by dipping these in the aqueous solutions of
leaves Murraya koenigii (10mg/ml) for 2 hours.
Treatment of the roots with the distilled water and
Methotrexate (GSK, India 2.5 mg) at concentration
0.1mg/ml served as negative and positive control
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respectively. The roots thus treated with the above
solutions were then cut to separate root tips and the root
tips were transferred to the fixing solution {acetic acid
(45% v/v) ethanol (95% v/v) in ratio of 1:3 v/v} for 1015 hrs. After 10-15 hours, these were treated with 1 N
hydrochloric acid and warmed in an oven at 50°C for 15
min. These root tips were then washed with distilled
water and were stained with 2-3 drops of Carmine stain
(LR Central Drug House Pvt Ltd). The slide was then
squashed and observed under microscope. The numbers
of cells in each stage of cell division were counted in
four fields for each group.
Mitotic Index was calculated using the formula
Number of dividing cells
Mitotic Index = --------------------------------X 100
Total number of cells
3. RESULTS
Table No.1 showed the Antimitotic activity after
treatment of Allium cepa roots with aqueous extracts of

Curry leaves (Murraya koenigii) and Methotrexate. The
percentage of non dividing cells in water control,
aqueous extract (10 mg/ml) and standard group
(Methotrexate) was found to be 41%, 57%, and 62%
respectively.
In water (Control), t he percentage of dividing cells in
prophase, metaphase, anaphase and telophase was found
to be 43, 13, 2 and 1 respectively. In Methotrexate
(standard) drugs, the percentage of dividing cells in
prophase, metaphase, anaphase and telophase was found
to be 38, 3, 1 and 1 respectively. In 10 mg concentration
of aqueous extracts, the percentage of dividing cells in
prophase, metaphase, anaphase and telophase was found
to be 27, 8, 2 and 1 respectively. The average mitotic
index in water (Control), Methotrexate (standard) and 10
mg concentration of aqueous extracts of Murraya
koenigii was found to be 58.6, 43.2 and 37.6
respectively.

Table 1: Antimitotic activity after treatment of Allium cepa roots with aqueous extracts of Curry leaves (Murraya
koenigii) and Methotrexate.
% of dividing cells
Mitotic Index
Sr. Different solutions used
% of Non dividing
Mitotic
No. for treatment
Cells
Index
P
M
A
T
Avg.
SD
SEM
1
Water(control)
41
43
13
2
1
59
58.6
1.221
0.804
Methotrexate (0.1 mg/ml
2
57
38
3
1
1
43
43.2
1.000
0.4472
positive control)
3
Aqueous extract (10 mg/ml)
62
27
8
2
1
38
37.6
1.782
0.043
P-Prophase, M-Metaphase, A- Anaphase, T-Telophase

Graph No. 1% of dividing cells in after treatment of A .cepa roots with water (control), Methotrexate and
aqueous extracts of Curry leaves (Murraya koenigii).
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Graph No. 2: Mitotic index of water (control), Methotrexate and aqueous extracts of Curry leaves (Murraya
koenigii).
4. DISCUSSION
The leaves of Murraya koenigii shows wide spectrum of
medicinal activities. The plant contains various
phytochemical compounds having diverse chemical
structure and nature. The major constituents of the plant
are flavanoids, alkaloids, saponins, sterols, tannins and
phenolic compounds.
In the present study, attempts were made to investigate
antimitotic activity of Murraya koingii by using Allium
cepa roots tip assay. In Allium cepa root meristem model,
commonly known as Allium assay, root meristematic
cells are used for screening of drugs with anti-mitotic
activity.[15,16] In meristematic region, the cell division is
similar to cancer cell division in humans. Therefore,
these meristematic cells can be evaluated for screening
of drugs with potential anti-mitotic activity. Allium assay
is considered a rapid, highly sensitive and reproducible
bioassay for detecting cytotoxicity and genotoxicity. The
root growth inhibition and antimitotic effects provide the
indication of genotoxicity. The good genotoxic assay
performance of Allium cepa as a plant system has been
attributed to the easily studied karyo type of plant [2n =
16] and the ability to correlate outcomes of assays with
those of mammalian cells in the course toxic
evaluations.[17] The Allium cepa species [common onion]
being characterized by homogenous meristematic cells
and very large sixteen numbers chromosomes is ideal for
use in bioassays.[18]
In Allium cepa assay, aqueous extracts of Murraya
koingii (10 mg/ml) was found to exhibit dose dependent
antimitotic action on A. cepa root meristematic cells as
indicated by inhibition of root growth and decreased
mitotic index after treatment. This suggests that the
aqueous extract of Murraya koingii has fair antimitotic
potential in concentration 10 mg/ml). In Allium cepa
assay, mitotic index is considered as an indicator of cell
proliferation biomarkers which measure the proportion
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of cells in the M-phase of the cell cycle.[19,20] From
result, it was conclude that 10 mg/ml concentration of
aqueous extracts of Murraya koingii inhibits cell division
in Allium cepa assays and suggests that the leaves may
exhibit inhibitory influence on abnormal cell growth as
like in cancer. Though the present study validates the
traditional use of extract in the treatment of cancer,
further studies in cancer cell lines is necessary.
4. ACKNOWLEDGEMENTS
Authors are thankful to P. S. G. V. P. M’s College of
Pharmacy, Shahada, District- Nandurbar. (M.S) for
providing necessary support for research purposed.
5. REFERENCES
1. Gupta, P., A. Nahata and V.K. Dixit, 2011. An
update on Murraya koenigii spreng: A
multifunctional Ayurvedic herb. J. Chin. Integr.
Med., 2011; 9: 824-833.
2. Xie, J.T., W.T. Chang, C.Z. Wang, S.R. Mehendale
and J. Li et al., 2006. Curry leaf (Murraya koenigii
Spreng.) reduces blood cholesterol and glucose
levels in ob/ob mice. Am. J. Chin. Med., 2006; 34:
279-284.
3. Dineshkumar, B., A. Mitra and M. Mahadevappa,
2010. Antidiabetic and hypolipidemic effects of
mahanimbine (carbazole alkaloid) from Murraya
koenigii (rutaceae) leaves. Int. J. Phytomed, 2010; 2:
22-30.
4. Sathaye, S., Y. Bagul, S. Gupta, H. Kaur and R.
Redkar, 2011. Hepatoprotective effects of
aqueousleaf extract and crude isolates of Murraya
koenigii
against
in
vitro
ethanol-induced
hepatotoxicity model. Exp. Toxicol. Pathol., 2011;
63: 587-591.
5. Biswas, A.K., M.K. Chatli and J. Sahoo, 2012.
Antioxidant potential of curry (Murraya koenigii L.)
and mint (Mentha spicata) leaf extracts and their
effect on colour and oxidative stability of raw

288

Patil et al.

6.

7.

8.

9.

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

European Journal of Pharmaceutical and Medical Research

ground pork meat during refrigeration storage. Food
Chem., 2012; 133: 467-472.
Gupta, S., M. George, M. Singhal, G.N. Sharma and
V. Garg, 2010. Leaves extract of Murraya koenigii
Linn. for anti-inflammatory and analgesic activity in
animal models. J. Adv. Pharm. Technol. Res., 2010;
1: 68-77.
Gupta, S. and J. Prakash, 2009. Studies on Indian
green leafy vegetables for their antioxidant activity.
Plant Foods Hum. Nutr., 2009; 64: 39-45.
Singh, A.P., T. Wilson, D. Luthria, M.R. Freeman
and R.M. Scott et al., 2011. LC-MS-MS
characterization of curry leaf flavonols and
antioxidant activity. Food Chem., 2011; 127: 80-85.
Palaniswamy, U.R., 2001. Human dietetics and
Asian food crops. Hort Technology, 2001; 11:
504-509.
Mani, V., K. Ramasamy, A. Ahmad, M. Parle,
S.A.A. Shah and A.B.A. Majeed, 2012. Protective
effects of total alkaloidal extract from Murraya
koenigii leaves on experimentally induced dementia.
Food Chem. Toxicol., 2012; 50: 1036-1044.
Harborne, J B., Phytochemical Methods. 3rd Edn.,
Champman and Hall, New York. 1984; p. 5.
Kokate, C.K. and Purohit A.P. and Gokhale S. B.,
Textbook of Pharmacognosy. 11th Edn., Nirali
Prakashan, Pune., 1999; p. 225-226.
Abhang, R.Y., Joglekar, P.P. and Kulkarni P.H.
Preliminary study on the effect of T. Cordifolia on
mitosis. Ancient Science, 1999; 1: 7.
Willams G.O., Omoh L.E. Mitotic effects of
aqueous leaf extract of Cymbopogon citratus in
Allium cepa roots. Cytobis, 1996; 87: 161.
Abhang RY, Joglekar PP, Kulkarni PH. Preliminary
study on the effect of T. cordifolia on mitosis. Anc
Sci Life, 1991; 2: 7-8.
Latha PG, Chandralekha CT, Vilasini G, Panikkar
KR. Effects of the flower extract of Ixora coccinea
Linn. on the meristamatic cells Allium cepa. Anc Sci
Life., 1998; 17(4): 262-267.
Fiskesjo G. The Allium test as a standard in
environmental monitoring. Hereditas, 1985; 102(1):
99-112.
Singh S. Antimitotic activity of new compound
isolated from the flower of Prosopis juliflora. Res J
Recent Sci., 2012; 1(6): 22-24.
Bhattacharya S, Haldar PK. Evaluation of
antimitotic and genotoxic effects of the triterpenoid
enriched extract from Trichosanthes dioica root.
Am-Euras J of Toxicol Sci., 2012; 4(1): 20-23.
Periyanayagam K, Kasirajan B, Karthikeyan V,
Indumathi R, Kumuda T. Vitis vinifera. L (Vitaceae)
leaves towards antimitotic and antiproliferative
activity in anticancer drug discovery. Innovare J
Health Sci., 2013; 1(3): 32-35.

www.ejpmr.com

289

