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The present paper mainly deals with the effect of aqueous leaf extract of two plant species Ocimum basilicum L and Leucas zeylanica L on the mitotic
index and chromosomal abnormalities in the root tip cells of Allium cepa L. About 50 g of fresh leaves were grinded separately to get the mother solution
of the leaf extract which was further diluted to different concentrations by adding required quantity of double distilled water. The root tips of Allium
cepa L were treated with different concentrations viz 10%, 25%, 50%, 75% and 100% of the extract of Ocimum basilicum L and Leucas zeylanica L
separately and also with double distilled water for the control for four hours at room temperature. The treated and controlled root tips were fixed in freshly
prepared 1:3 acetobutanol and squashed in freshly prepared 2% acetocarmine solution. The frequency of cell division (mitotic index) and chromosomal
abnormalities were noted in different mitotic stages of mitotic cell division of each treatment. The result showed that both Ocimum basili-
cum and Leucas zeylanica Loaf extracts are mito-depressive and inducing chromosomal abnormalities such as stickiness, fragments, bridges, laggards,
micronuclei, disturbed metaphase /anaphase and micronuclei. The chromosomal abnormalities showed a linear correlation with the doses of the leaf ex-
tracts. It was also noted that the leaf extract of Ocimum basilicum L is more mitodepressive than Leucas zeylanica L, hence Ocimum basilicum may be

considered as a potential antitumor promoting agent .
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In recent years allelopathy has acquired a key role in
studying the mutagenic / genotoxic / chromotoxic /
cytotoxic effects on the living organisms. Various
workers reported remarkable allelopathic effect of
Neem (Sinha and Kumar 2005, Adegbite et al. 2009),
Mustard (Kumar and Kohli 1987), Lantana (Mohanka
et al. 2005, Deena and Thoppil 2006 ) Parthenium
(Sinha 2009), Red pepper (John and Abraham,1991),
Ocimum (Tijo and Thoppil 1998). Grant (1978)
pointed out that plant chromosomes are sensitive indi-
cators of environmental pollution and suggested that
higher plant system appears to be an excellent indica-
tor of the cytotoxic / genotoxic/ mutagenic effects of
environmental mutagens; therefore the plant system
must be accepted as a first tier assay for detection of
the possible genetic damage resulting from the use of
environmental chemicals.

Allium cepa L is an efficient test material for chemi-
cal screening and in situ monitoring for genotoxicity
of environmental contaminants and has been widely
used to study genotoxicity of many pesticides reveal-
ing that these compounds can induce chromosomal
aberrations in root meristem of Allium cepa L (Thais
et al. 2007). Patra and Sharma (2002); Leme et al.
(2009) reported that Allium cepa has relatively large
monocentric chromosomes with reduced number and
are accepted as suitable test organism for the study of
environmental mutagenesis.

MATERIAL AND METHODS

In the present investigation allelopathic impact of leaf
extracts of Ocimum basilicum L and Leucas zeylanica
L have been studied on mitotic index and chromoso-
mal abnormalities in the root tip cells of Allium cepa
L. Ocimum basilicum L is a common indigenous
weed and is widely used in folk medicines as a tonic,
vermifuge and mental fatigue. The main phytochemi-
cal ingredients are ascorbic acid, eugenol, geraniol,
methyl chevicol (Sagar and Zaffar, 2003). Leucas
zeylanica L is a common weed growing in the culti-
vation field of Oryza sativa, Saccharum officinale
and is widely used in snake bites and jaundice. The
main phytochemical ingredients are alkaloids, tan-
nins, flavonoids, steroids, glycosides and saponins
(Paul and Saha 2012).

Preparation of leaf extract solutions : To get the
mother solution of leaf extract of each species about
50 g fresh leaves were grinded separately followed
by filtration and were further diluted to different con-
centrations ( viz. 25%, 50%, 75%) by adding required
amount of distilled water. Doubled distilled water
was taken as control.

Squash preparation : Actively growing root tips
were treated with different concentrations of the leaf
extract of the two species separately along with the
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Fig:1.Stickiness
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control for four hours at room temperature. The root
tips were fixed in freshly prepared 1:3 acetobutanol
for 24 hrs and squashed in 2% aceto carmine to study
the frequency of cell division and chromosomal ab-
normalities in each treatment. The mitotic index (M)
was calculated by number of dividing cells / total
number of cells scored x 100 while percentage of
chromosomal aberrations by number of abnormal
cells / total number of dividing cells x 100.

Figure: 4.Bridge

OBSERVATION

In Allium cepa L the somatic number of chromo-

Figure:5.Micronuclei

Figure:6.Disturbed Metaphase

somes was noted to be 16.The cytological observa-
tions reveled that leaf extract of Ocimum basilicum L
and Leucas zeylanica L showed depression of mitotic
index but vigorously induced the chromosomal ab-
normalities such as fragmentations, stickiness, lag-
gards, bridges, disturbed metaphase / anaphase, and
micronuclei, however the chromosomal abnormalities
were almost negligible in control (Fig 1-6). The de-
pression of mitotic index was gradually decreased
with increasing concentrations ranging from
15.11+0.32 to 3.10£3.10 in comparison to control
(17.30£0.32). The chromosomal abnormalities
showed a linear correlation with the doses of the ex-
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Table: 1. Effect of Ocimum basilicum L and Leucas zeylanica L extract on mitotic chromosomes on Allium cepa L.

Disturbed
% of chro- metaphase/ . Micronu-
Treat- | Plant Ml mosomal | Stickiness | 129" anaphase Bridg | Lag- clei and
ment > % bnormal % ment / e | 9rd | Binucleate
(%) ° a ° % % %
cells Telophase %
%
Control - 17.80+0.32 - - - - - - -
10% L 15.11+0.32 6.50 2.50 1.20 1.05 0.87 0.63 0.25
0] 14.02+0.26 7.10 2.60 1.80 1.04 0.98 0.47 0.21
25% L 12.21+0.65 12.10 3.36 3.02 1.90 1.60 1.58 0.64
0] 11.76x0.22 15.60 4.30 3.70 2.80 2.20 1.74 0.86
50% L 08.62+0.36 18.38 4.89 3.82 3.50 2.80 2.20 1.17
0] 06.21+0.28 22.67 5.80 4.67 4.30 3.80 2.70 1.33
75% L 06.50+0.16 26.40 6.30 5.40 5.30 4.30 3.50 1.60
0] 04.80+0.12 30.30 7.30 6.50 5.80 5.20 4.10 1.40
100% L 04.68+0.62 34.21 8.76 7.60 6.20 5.24 4.10 2.30
0] 03.10+0.16 42.59 9.96 8.20 7.86 6.84 5.80 3.69

tracts ranging from 6.50 % to 42.59 %. Interestingly,
the extract of Ocimum basilicum was more effective
than Leucas zeylanica to induce the chromosomal
abnormalities (Table-1).

DISCUSSION

Our results confirm the earlier reports on mitotic in-
hibition due to leaf extracts of different plants such
as Neem (Sinha and Kumar 2005), Ipomoea carnea
(Alam et al. 1987) Chrysanthemum (Sinha, 2003),
Lantana (Mohanka et al. 2005), Black pepper
(Abraham and John 1989), Parthenium hysterophorus
(Sinha 2009). The mitotic inhibition might have been
achieved due to blocking of DNA synthesis at S
phase or arrest of G,/ a prolonged G, phase of cell
cycle (Sudhakar et al. 2001, Mohandas and Grant
1972, Tijo and Thoppil 1998, Soni et al. 1982), how-
ever Cuminis et al.(1996) reported that the proteins
which determine the duration of transition from meta-
phase to anaphase are concerned with the transforma-
tion of chemical energy into mechanical work of mi-
tosis.  Evidently the doses of leaf extracts of the two
species and mitotic index (MI) showed an inverse
correlation which is compatible with the hypothesis
that inhibition of mitosis may be due to phytochemi-
cal ingredients.

Chromosomal abnormalities are considered as reli-

able indicators of mutational changes and are used as
reliable evidence for screening the mutational activity
(Kihlman 1963).The present result on the induction of
chromosomal abnormalities due to leaf extracts con-
firm the earlier reports (Kaur and Grover1985, Mo-
hanka et al. 2005). Stickiness comprising a dominant
abnormality may be considered a type of physiologi-
cal adhesion involving mainly the protein matrix of
chromatin material(Patil and Bhat,1992),however
Klasterska et al. (1996) suggested that stickiness
arose due to improper folding of chromosome fibers.
The fragments may be formed due to DNA breakage
by endonucleases (Grant, 1978). Multipolar anaphase
abnormalities are caused due to inhibition of spindle
formation (Amer and Ali 1983). Bridges are the re-
sult of chromosomal breakage where as laggards due
to stickiness of chromosomal ends (Kaur and Grover,
1985). Micronuclei might be due to the aggregation
of chromatin materials into massages of various num-
ber and size. Omanakumari et al. (2006) reported that
the micronuclei appeared due to fragmentations of
chromosomes by the cacogenic action of monoso-
dium glutamate.

The higher potential of the leaf extract of Ocimum
basilicum for mitotic inhibition and induction of chro-
mosomal abnormalities might be due to the biochemi-
cal ingredients; however details may be achieved by
further studies of impact of individual phytochemical.
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