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Abstract

The objective of the current study was to investigate the antimutagenic effects
or Protective effect of flax seed oil on the root tip cells of onion (Allium cepa).
Sodium Azide is a mutagen and has been one of the most powerful mutagens in crop
plants. In this study using two concentrations of sodium azide 250 and 350 pg/ml for
4h and flax seed oil was given at 0.2 ml for 15 h, prior to sodium azide treatment.
The study reveals that flax seed oil has antimutagenic potential against sodium azide
induced chromosomal aberrations in Allium cepa root meristem cells. In addition, it
showed mild cytotoxicity by reducing the percentage of mitotic index in all treated
groups, but the mechanism of action remains unknown.
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Introduction
Mutation may take place in genetic information causing a cell or living creature to be
different from the other. Mutations are the tools used to study the nature and function
of genes which are the building blocks and basis of plant growth and development,
there by producing raw materials for genetic improvement of economic crops [1].

Group of chemicals are reported to induce chromosomal aberration these
chemicals are commonly known as chemical mutagens having specific and limited
action, and found to  induce specific mutation or aberration in organisms. Chemical
mutagens are being used in inducing variability in plant breeding programmers.
Geneticists are using chemical mutagens as potential tools and it is reported that a
number of chemicals influence the sensitivity as well as increase the frequency and
spectrum of mutations (1).

A number of workers have reported the role of chemical mutagens in enhancing
genetic variability in higher plants (2). Sodium Azide is a mutagen and has been one
of the most powerful mutagens in crop plants. It is known to be highly mutagenic in
several organisms, including plants and animals (3, 4, and 6) and its mutagenic
potential has been reported in several screening assays. The promutagen NaN3 is
highly used with seeds to create mutation, which must be metabolized by plant cells
to the mutagenic agent, presumably azidoalanine (5). Sodium azide NaN3 is a major
environmental mutagen as it is used in medicine, agriculture and it causes
cytotoxicity in several animal and plant test systems, by inhibiting the protein
synthesis and replicative DNA synthesis at low dosages (7). To effect of chemical
mutagens depends on the permeability of seed coat and nature of the mutagens
Many of these chemicals have clastogenic chromosomal damaging) effects on plants
through reactive oxygen-derived radicals (8).Chromosome aberrations in plants
represent as monitoring system Chemicals which act to interfere with DNA repair or
with mutagen metabolism can be effective antimutagens (9). Linseed oil, also known
as flax seed oil, is marketed as a nutritional supplement. It contains unsaturated
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omega-3 fatty acid, linoleic acid ,which may be beneficial for reducing inflammation
leading to atherosclerosis (10), for normal infant development Linseed oil is derived
from the dried ripe seeds carcinogenesis, in two ways: by decreasing oxidative of the
flax plant DNA damage and by decreasing cell division (11).Regular Linseed oil
contains between 52 and 63 % alpha linseed oil were reported to have linoleic acid
The linoleic acid has beneficial antioxidant activities (12). The present work was
conducted for exploring the possibility of using flax seed (linseed) oil as a protective
supplement against sodium azide induced Genotoxicity in Allium cepa.

MATERIALS AND METHODS

Healthy onion bulbs (22 - 25 g) were grown in the dark in a cylindrical glass
receptacle at room temperature and given renewed water supply every 24 h. When
the roots reached 2 to 3 cm in height, they were treated with 0.2 ml of Flax seed oil
for 15 h. Following flax seed oil treatment the bulbs were washed in distilled water
and then treated with 250, 350 pg/ml of sodium azide for 4 h. Later, roots are
treated with 0.05% of colchicine for 3h and then fixed in methanol-acetic acid (3:1)
fixative and Preparation of slides from the fixed root tips was done following
acetocarmine squash technique. The slides were observed under bright field optics of
Zeiss research microscope. The frequency and types of traditional chromosome
aberration were determined by examining 250 metaphases from 10 root tips per
treatment. Mitotic index frequency was determined the mitotic index for cytotoxicity
evaluation was calculated by dividing cells out of total cells counted. Slides are
scanned from right to left, up and down. Treated, Sodium Azide As positive control
and tap water as negative control.

RESULTS

The Sodium Azide induced chromosomal aberrations such as chromosome
bridge, chromatid break, ring chromosome and dicentric chromosome were analyzed
in Vicia faba root tip cells .in first experiment when (250 and350 )of SA was used the
result show that e number of chromosomal aberration increased by ethyl glycol with
increasing the dosage of mutagen ,more aberrations found in 2nd concentration
which represent it is mutagenic action in vicia faba roots ,and was statistically
significant when compared with control (Table 1).The highest aberration in second
concentration and it was chromosome bridge and the lowest was dicentric
chromosome .in first experiment in case of MI the highest value was in second
concentration in second experiment which is antimutagenity flax seed oil with 0.2ml|
the result shows that pretreatment of flax seed oil leads to lowering the chromosomal
aberrations the lowest aberrations was chromosome breaks in first concentrations
and ring chromosome in second concentrations So flax seed oil antimutagenity leads
to lowering the chromosome aberrations that happened by Sodium Azide for example
in 2nd concentration highest aberration was chromosome bridge 32 flax seed oll
pretreatment lowerd it to 12 chromosome so on the other treatments in this way flax
seed oil induced chromosomal aberrations at 0.2ml were not statistically significant
when compared with untreated control, which indicated its non clastogenicity.

In all the concentrations tested, flax seed oil indicative of its antimutagenic
potential in Allium cepa root cell the effect of flax seed oil on the reduction of total
number of aberrations induced by SA was statistically significant when compared
with SA control. This study implies that pretreatment of flax seed oil has a strong
inhibitory role against the mutagenic action of SodiumAzide.
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Table (1).Chromosomal aberrations in Allium cepa root cells analysed and mitotic
index after treatment with250, 350 pg/ml of Sodium Azide (SA) and 0.2ml flax seed
oil.

Num
ber . .
of Chrom | Chro Ring ' Dicen. Perce
Treatment . m. Chro | Chro | Total | ntage Mi
cells . o
bridge break  m. m. %o
analy
zes
Untreated | 50 | 4 1 - 1 6 | 2.2%  6.06
control
Flax seed | -, 3 1 2 2 8 | 3% | 453
oil 0.2ml
SA250 | 550 | 24 7 3 2 | 35 | 14% 3.3
pg/ml
Flax seed
oil 250 21 3 3 3 30* 12% | 2.73
0.2ml+SA
Sugﬁ:f 250 | 32 5 4 5 | 46  18% @ 3.76
Flax seed
oil 250 12 3 2 2 19* 8% 2.80
0.2mi+SA
Discussion

Plant test system is widely used for monitoring genotoxicity of chemicals because of
many advantages such as low cost, easily available throughout the year, ease to
handle, good chromosome condition for the study of chromosome damage and
above all good correlation with other test systems. Root tip cells of Allium cepa
constitute an excellent system for such cytogenetic tests (13, 14). Also historically,
plants have been used as indicator organisms, in studies on mutagenesis in higher
eukaryotes. Plant systems have a variety of well-defined genetic end points including
alterations in chromosomal aberrations and sister chromatid exchanges (15).DNA
damage is often measured as single-strand breaks, double-strand breaks or
chromosomal aberrations, and increase in their frequencies is frequently associated
with mutagenesis and carcinogenesis (16). In the present study, we investigated the
cytogenetic effects of one dose of dietary olive oil, and its protective effect against SA
in Allium cepa root tip cells using the chromosomal aberrations assay.

The results shown that the 2nd con. Was most effective to causes chromosomal
aberrations, Our result is agree with study showed that chromosomal abnormalities
increase with increasing the doses of ethyl glycol ,similar results were also reported
(17,18).1t was shown to be so effective in reducing the mutational events induced by
these agents either by suppression of metabolic activation or interaction with the
active groups of mutagens and this suggest to be the mechanism by which the flax
seed oil its antimagnetic property (19).
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It was noted that the fungicide exerts a clastogenic effect on chromosomes. Mitotic
aberrations observed included stickiness of chromosomes at prophase ,metaphase
,bridging at anaphase and bi and tri nucleated cells .Such aberrations are important
as they may have evolutionary significance Compounds producing chromosomal
aberrations usually also induce genetic damage as well(20).

The use of antimutagens (flax seed oil) to treat the root tip cells in order preventive,
the result was shown that in 1st con of mutagen all types of chromosomal aberration
was decline, also in 2nd con.of mutagen before treatment with antimutagen flax seed
oil leading to decrease the level of all chromosomal aberration in Allium cepa root tip.
It was found that there was an increase in interphase chromosome volume with the
increasing doses of Sodium Azide. The main cause of increasing the interphase
chromosome volume might be due to alteration of cell membrane configuration,
modification of chromosomal proteins and changes in sensitivity to sodium azide
(21).

Our result is agreed with a study Showed that chromosomal abnormalities increase
with increasing the doses of EG (22). Similar results were also reported In a study by
Othman on albino mice showed that a significant effect were found between
concentration and chromosomal aberration ,the highest con, was most effective to
cause all type of chromosomal aberration[23]. Black cumin oil has anti-mutagen
effect in leading to lowering the effect of EMS and decrease the level of chromosome
aberrations in all concentrations (24).

Conclusion

On the basis of our results, we conclude that flax seed oil has antimutagenic potential
against SA induced clastogenic damage in Allium cepa in a dose dependent
manner,. At the same time it exhibits a mild cytotoxic action; similar to the earlier
reports in an in vitro and in vivo test systems. However the mechanism by which it
acts remains to be investigated in plant test system and further studies are necessary
to clarify this point.
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