International Journal of Pharmacy Research and Technology
2014, Volume 4, Issug, 01-04
ISSN 2250 — 0944 (Online)
ISSN 2250 — 1150 (Print)
Research Article

Evaluation of Antimitotic Activity of Mukia maderaspatana L. L eaf Extract in Allium cepa Root M odel

M .Kavitha*, P.T.Srinivasan, G. Renuga and L.V.Jayakumar
Department of Biochemistry, D.G.Vaishnav College, Arumbakkam, Chennai -600 106
* Corresponding Author: email: kavidharan76@gmail.conifel: 9791041714
Received: 21/05/2013, Revised: 05/10/2013 Accepted: 17/12/2013

ABSTRACT

Mukia maderaspatana L. (called as “musumusukkai” in Tamil) is an important medicinal plant usethebal drug in
cough and cold by folklores. The present study was carried out to evaluate the cytotoxic effect of various leaf extract
(hexane, chloroform, acetone, ethylacetate, ethanol and aqueddisMafieraspatana on meristematic cells of root tips of
Allium cepa. Locally availableAllium cepa bulbs were grown in 50ml water for 48 hours for root sprouting and then they
were exposed to 10mg/ml concentration of each of the extract separately for 48 hours. Tap water was used as control and the
cytotoxic drug methotrexate (1mg/ml) served as standard. The results indicated that the mitotic index and root growth rate of
A.cepa were considerably decreased in treated in comparison to the control. Also the most effective extract was found to be
acetone which reduced the mitotic index significantly. Its EC50 was found to be 10 mg/ml. Further, it was able to induce a
high DNA fragmentation followed by leaf ethanol extracAiium cepa root tip cells.
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INTRODUCTION MATERIALSAND METHODS
Cancer is the second leading cause of deatlPlant collection
worldwide, where one in four deaths is due to cancer (Jemal The plant was collected from Captain Srinivasa

et al., 2011). Although progress has been made in the earliMoorthy Drug Research Institute and Ayurveda
diagnosis of cancer and in improvement of cancefCSMDRIA), Anna Nagar, shade dried a’@7or 10 days.
treatment, the ability to provide long term survival has beeriThe leaf parts of the dried plant material were made into
limited.A number of undesired side effects sometimescoarse powder.

occur during chemotherapy that prevent their extensive

usage. Also, the high cost of treatment has led to increasegixtraction

emphasis on the use of plant materials as anticancer drug 30g of powdered leaf material were soaked separately
more recently (Craget al., 2003).The benefit of many of in 100 ml of various solvents like water,ethanol,ethyl
the phytochemical is that they are “well tolerated”, henceacetate, acetone,chloroform and hexane for 72 hrs. Each
could be taken on a long term basis to either prevent tumaextract was stirred every 24 hrs by using sterile glass rods.
formation or tumor recurrence (Pezzuto, 1997).As theAt the end, each extract was passed through Whattman
hallmark of cancer revolves around cell deregulation, it isNo.1 filter paper and the filtrate obtained was concentrated
not surprising that “antimitotic therapies” are effective using a rotary evaporator at %@. Each extract was
against the abnormal proliferation of transformed cellspreserved in vials and kept &CAbefore use.

(Chanet al., 2012). Hence, the present study was under

taken with the aim to evaluate the efficacy Mikia Antimitotic activity - Allium cepa root tip assay
maderaspatana leaf extract in inhibiting mitosis in onion The allium test was performed according to the
root tip meristematic cells. It has been reported that Alliummethod described by Fiskesjo (1985) and Grant
test shows good correlation with mammalian test system$§1982).Locally availableéllium cepa bulbs (30+10g) were

(Fiskesjo, 1997). washed, unscaled and grown over 50 ml tap water filled in
Mukia maderaspatana.L.  popularly called as plastic cups for 48hrs. The water was changed daily. The
“musumusuki” in Tamil (syn.  Mdthoria bulbs whose roots have grown to approximately 2 to 3cm

maderaspatana,Mukia maderaspatana, Cucumis scabella) were selected and treated with 10mg/ml concentration of
belongs to the family cucurbitaceamd it is a tendril various leaf extract ofMukia maderaspatana for next
climber. It is traditionally used as a leafy vegetable and to48hrs. A control and standard was also maintained for the
cure several aliments in South India.The plant hasame duration where selected bulbs were grown in 50ml
expectorant properties and is prescribed against chroniplain water and 1mg/ml concentration of methotrexate
diseases with cough as a predominant symptom. (Theespectively. At the end of the treated period for each
Wealth Of India,VOL VI1,2003). The earlier reports show group, the length of the roots and the number of roots were
that it possesses anti-inflammatory, hepatoprotective andalculated. The roots tips from each group(control, standard
anti-diabetic activities (Wankit al.,, 2011). The tender and treated) were cut and fixed in ethanol: glacial acetic
shoots and bitter leaves are used as gentle aperients aadid(3:1 v/v). Thereafter these were hydrolyzed in 1N HCL
prescribed in vertigo and biliousness. The roots of the planat 50C for 15 min after which they were washed with
when masticated relieve toothaches. (Riyazulkthal., distiled water. The root tips were then squashed on a
2010).Since the antimitotic activity in this plant has notmicroscopic slide and stained with acetocarmine for 30
been reported, an attempt has been made in the preseanin. Excess stain was removed and cover slips were
study. carefully placed on the smear. In each slide, the number of
mitotic and total meristematic cells were counted in 5-8
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field using high power (100X) light microscope and mits
index was calculated. Chromosomal abnormalities
photographed.

- .
2
ot/oh /2088

leaf extract ofMukia
following 48 hours incubation

Deter minationof EC50

EC50 is defined as the concentration that produc
50% decreases in root growth rate.TAllium cepa root
growth inhibition test was carried out for determining

EC50 value ofMukia maderaspatana leaf acetone extract

(Rank, 2003)For the first 48hrs, the onion were grown
distilled water after which actively dividing root tip cells
Allium cepa were exposed t0.1mg/ml, 1mg/ml, 2mg/r,
3mg/ml, 4mg/ml, 5mg/ml, 10mg/ml and 20mg/mIMukia

maderaspatana leaf acetone extract 1 next 48hrs.Test

solution and distilled water were changed every 24hrs
best developed 10 roots of each onion in each group
measured and mean root length calcul:

Prophase Metaphase

Early anaphase Late anapha:

Telophase
Figure 1 The various stage of mitotic cell division
Allium cepa root tips (in control after 48
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Figure 1 Allium cepa bulbs showinghe effect of various
maderasapatana on root length

DNA fragmentation

DNA fragmentation is the separation or breaking
DNA strands into pieces. It was carried out by the me
of Collinset al., 1997. DNA was isolated frolAllium cepa
root tip cells treated with various leaf extract
M.maderaspatana for 48 hrs as well as from standard
control groups and they were subjected to agaros:
electrophoresis.

Statistical analysis
The values & given as meanS.D and the data
analyzed by Student’s t-test.

Table 1 The average root length and number in control
treated root tips after 48h

Root Length(in

Groups Root Number

cm)

Control 22+0.66 3.19+0.22

Standard 12+0.33 2.36+0.29

Treated

LH 14+0.33 1.43+0.30

LC 11+0.91 1.53+0.10

LEA 13+1.06 1.60+0.09

LA 9+0.5 1.20+0.18

LE 10+0.6 2.00+0.29

LW 19+0.85 2.10+0.19
Mean value of 6 determinations (mean + !
RESULTSAND DISCUSSION

Microscopic observation revealed norr

chromosomaphases of mitotic division in onion root
cells in control (Figure 2).

Figurel and Table 1shows that the leaf extracts
Mukia madaraspatana have inhibitory effect on ro
growth and length il\llium cepa.

Table 2 Mean mitotic index inAllium cepa meristem

following 48 h incubation with leaf extract cMukia

mader aspatana
Groups

Mitotic index

Control-tap water 7.748+0.08
Standard-methotrexate 1.422+0.9
Treated-LC 2.3+0.6
LH 1.382+0.02
LW 2.632+0.07
LE 2.21+0.75
LA 1.242+0.5
LEA 2.688+0.84

In Table 2, the mitotic indexes are presented
control, standard and treated groups. It is evident fror
results that in general the leaf extract under investig
reduces the Mitotic index significantly and in particu
LA (leaf acetone extrdc shows good inhibition ¢
meristematic cell in different stages of cell cycle.
mitotic index is found to be 1.242 which is close to
standard’s Mitotic Index i.e. 1.4

Figure3 Represents the percentage mitotic inhibi
in standard and treated groups in comparison with co
Among the treated groups, the LA extract sh
maximum mitotic inhibition (84%) ilAllium cepa root tip
cells followed by LC-82% and LI71%. Lowest
percentage of mitotic inhibition occurred in LW and L
treated group (66 % and 65.4 %) respecti
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% inhibition studies,the EC50 value of our LA extract was
found to be 10mg/ml concentration.

HITOTIC INHIBITION %
e B & &8 & & & 3
&

B Le Lw 1H LE
TREATED GROUP

®S5 LC mLW EIH mLE mLA ELEA

Figure 3 Percentage mitotic inhibition in standard and
treated

Table 3 shows root growth inhibition aflium cepa
exposed to various concentration ofMukia
madaraspatana leaf acetone extract. The ECS@lue of
leaf acetone extract was found to be 10 mg /ml
concentration.

Table 3 Effect of Mukia maderaspatana leaf acetone
extract orAllium Cepa L root growth

Applied Mean root  Root length Decreased
. compared
concentration  length compared to to control
(mg/ml) (cm) £ S.D control (%)
(%)
0.1 3.56+0.11 NS -
1 3.1+0.17 NS 2.83
2 2.92+0.21 91.53 8.47
j 22'514;_%25 ;zgs sgzg Figure 4 Chromosomal abnormalities induced in root tip
I : : cells of Allium cepa by leaf extract of Mukia
5 2.0£0.09 62.69 37.31 maderaspatana following 48h incubation. A.Chromosomal
10 1.43+0.07 49.827 50.173 bridge B. C-Mitosis C & D. Clumping of chromosome in
20 1+0.05 31.34 68.66 the centre E. Pseudoanaphase F. Stickness between
Mean value of 6 determination (mean * S.D) P <0.05 chromosomes
Table-4 gives the percentage mitotic index and _Reduction in mitotic activity could be due to
mitotic inhibition of Allium Cepa root tip cells following inhibition of DNA synthesis or blocking in the G2 phase
48 h incubation with various concentration Mfukia of the cell cycle preventing the cell from entering mitosis

madaraspatana leaf acetone extract. The % mitotic OF due to disruption of microtubules (Kuretsal., 2006).
inhibition was found to be in a dose dependent manner. Changes in chromosomes were observed in treated groups
like formation of chromosomal bridge, chromosomal

Group/Applied Mitotic % fragmentation, clumping of chromosome in center,
Concentr ation(mg/ml) Index % Inhibition pseudoanaphase and stickness between chromosomes.In
Control 6.8+0.45 0.00 our earlier investigation with this plant, acetone and
0.1 3.4+0.60 50 ethanol extract of leaves dflukia maderaspatana had
1 2 7+0.51 60 been found to possess phytochemical like phenol and
2 2.95+0.76 66 tannins.Tannins and phenols which together constitute the
3 1.9+0.86 72 polyphenolic group are known to have antioxidant,
4 1.7+0.28 75 anticancer and antimicrobial activities (Nguji, 1988). This
5 1.4+0.03 79 suggests that the antimitotic activity of LA extract of
10 1.1+0.02 83 Mukia maderaspatana may be due to the presence of
20 0.8+0.001 88 polyphenols in this plant.

A distinctive feature of apoptosis at the biochemical
level is DNA fragmentation (Collinet al., 1997).In
treated group, DNA electrophoresigave a “smear
pattern” whereas control had normal DNA. The smearing
is caused by the cleavage ofDNA into low molecular
weight fragments that travel according to size on an
agarose gel. Among the treated group, leaf acetone extract
was able to induce a high DNA fragmentation followed
by leaf ethanol extract iAllium cepa root tip cells.

Mean value of 6 determination (mean £ S.D) P <0.05

Mitotic index is an acceptable measure of
cytotoxicity for all living organism (Singh Shachi, 2012).
The cytotoxicity level can be determined by the decreased
rate of mitotic index. In our present study leaf acetone
extract shows good inhibition of meristematic cell in
different stages of cell cycle. Based on root growth

IJPRT 2014 |03



Kavitha et al / International Journal of Pharmacy Research & Technology 2014 4(2) 01-04

1 2 3 4 5 6 7
Figure 5 DNA Fragmentation Lane 1: DNA from sample
LA, Lane 2: DNA from sample LE, Lane 3: DNA from
sample S, Lane 4: DNA from sample LW, Lane 5: DNA

from sample LH, Lane 6: DNA from sample LC, Lane
DNA from sample C

CONCLUSION
In respect of the above results we concludeNhdia
madaraspatana leaves contains antimitot@nstituents that

7 10.

11.

can stop mitosis in anywhere of the cell cycle. Further

experiments are needed bathvitro andin vivo to obtain
more detailed mechanisof action of the plant material in
view of its antimitotic activity.
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