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Abstract: Study investigated effect on Allium sativum L. (garlic) and Allium cepa L. (onion) by organic
substance of 1,2,4,5-tetrazin were analyzing root chromosomal abnormalities. The root tips of the two plant
species were treated with different concentrations (0.001M, 0.002M, 0.003M) of 1,2,4,5-tetrazin mixed with
10% Dimethyl Sulfoxide-Water. After treatment, various types of physiological hydrolyze, squashes, mitotic
index (Ml), cytological abnormalities, and chromosomal aberrations were scored. The results indicated a
genotoxic effect, with a significant reduction in the mitotic index found to be dose-dependent. The findings
suggest that 1,2,4,5-tetrazin has a toxic effect on the root cells of garlic and onion, and that the magnitude of
the effect increases with increasing concentration of the chemical.
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Introduction

Among all crops, onion and garlic are two important crops worldwide with a production of

26.94 million metric tons of garlic and 4.46 million metric tons of onion. And second ranks in India region
13.20 lakhha and manufacture 209.31 lakh tones of onion and in garlic, too second in zone 2.81 lakh ha and
manufacture 6.17 lakh tonnes, next to China. In India 30 to 36species have been reported[1-3]. This depicts an
increased consumption in the recent years due to the expansion of the Mediterranean and Asian cuisine.
While, presence confidential as vegetables, due to their strange taste and smell, they are majorly existence used
in cooking presentations. Together onion and garlic have great demand assigning to their remedial and

beneficial ideals in both customary as well as current drug.

Considering the contemporary existence and position of these corm harvests in everyday lifecycle, onion and
garlic are being treated into dissimilar lubricants, pastes, powders, pickles, and extracts. All these processed
forms of onion and garlic pronounce different properties as well as a significant difference in the properties and
quantities of their bioactive compounds. In 1,2,4,5-tetrazines have involved abundant consideration due to
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their diverse medicinal,

biology, industrial and agricultural importance[4-5].

These compounds act as fungicide, insecticide, and anticonvulsant. It is used in antibiotic,
bactiostatic, sedative and non-nutritive sweetener. They have been used as antiviral, antituberculosis
and antisporiatic agents [6]. They are also used in the treatment of malaria. These are also useful in
fighting fungiform and microbial contagion on plants. 1,2,4,5-tetrazines are show anticonvulsant,
antiinflammatory, insecticidal, fungal, analgesic antitumor properties, herbicidal activities [7-10] and
antimalarial activities. Therefore, an attempt is made to investigate in some detail the structure
ramifications of this apparently unique system. The mutagenicity and genotoxicity evaluation, the
ames test is the most commonly usedgenotoxicity assay in regulatory toxicology. The present
challenge is to evaluate the genotoxic effects of 1,2,4,5 - tetrazine. In overall, chromosome mutilation
is deliberated as a quantity of hereditary hazards, which has been observed to be reliable index. The
conditions for determinate of genotoxicity were obvious by measurable rapport among biological
experience and mitotic conflicts. The hereditary changes recorded in present-day study were
comparative abnormality rate, chromosome fragment, laggared formation, Chromosome Bridge,
sticky metaphase and anaphase [11-13]. Amongyvarious plant bio-assays, chromosomal aberration
assay in Allium sativum root is one of the most It has been known that 1,2,4,5-tetrazin causes

chromosomal damage in root cells of plants.

Accordingly, recently certain researches have been suggested that the chemicals that are commonly added to
pesticides may change the activity of pesticides (Holland et al. 2002). The Allium test is a very good plant
bioassay for chromosome damage both in mitosis and meiosis and for somatic mutations induced by chemicals
and radiations. The present study was aimed to determine the effect of 1,2,4,5-tetrazin on the process of mitosis

on Allium cepa L. and Allium sativum L. by using Allium test.

2. Materials and Methods
For the genotoxicity, plant materials used for test were Allium cepa L. (2n=16) and Allium sativum L. (2n=16).

Clean, healthy bulbs and equal sized of Allium cepa L. (onion bulbs) and Allium sativum L. (garlic bulbs) were
chosen and allowed to germinate in glass container containing distilled water for 24 hours at 32 °C until the root-
length reached about (0.3-0.4 cm).. Before starting to the experiments, dry scales of bulbs were removed and
0.001M, 0.002M, 0.003M, concentrations of 1,2,4,5-tetrazin with 10% Dimethyl Sulfoxide-Water were used. The
solutions were prepared in distilled water. Allium cepa L. and Allium sativum L. roots were treated with different
concentrations of 1,2,4,5- tetrazin. Controls were treated with distilled water for the same time periods. The
biological material was fixed with a mixture of absolute ethyl alcohol and glacial acetic acid in a volume ratio of
3:1 for 24 h. The roots were hydrolyzed in 1N HCI at 60°C for 5 min, and then stained by acetocarmine stain.
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About 2 to 3 mm fatal root tips were cut off using a sharp blade, and then placed on a spotless slide with
acetocarmine drop. The slide was covered with coverslip on the root tip and was squashed by applying uniform
pressure. The slides were examined under the light microscope. Photomicrographs were taken with Sony digital

camera, directly from eyepiece of microscope[14-16].

3. Statistical Analyses
The mitotic index was calculated using the following formula:

MI (%) = Total number of cells in division x 100Total number of
analysed cells

The index of the total abnormalities (TAs) was also calculated:

TA (%) = Total number of aberrant cells x 100Total number of
cells in division

4. Results

All of the concentrations of tetrazin with 10% Dimethyl Sulfoxide-Water used in the present study induced
important abnormalities during mitotic division when compared to control in both Allium cepa L. and Allium
sativum L. These abnormalities were: c-Mitosis, chromosome stickiness, anaphase and telophase bridges, laggard
chromosomes, multipolar anaphase, micronuclei and fragments. The highest abnormality number was observed

in root tips of Allium

ativum L. in 0.003M concentration while the highest abnormality number was seen in root tips of Allium cepa L.
in 0.002 concentration. The results obtained from control series and processed plants are shown in Table.
Distributions of abnormalities according to stages were different. The most frequent abnormalities were seen at
metaphase and at this stage the predominant type of abnormality was c-Mitosis. The examples of chromosomal
abnormalities induced by different concentrations and treatment periods of tetrazin with10% Dimethyl
Sulfoxide-Water. The mitotic index reflects the frequency of cell division. In the present study, the mitotic index
was seen to decrease with increasing concentration of tetrazin with 10% Dimethyl Sulfoxide-Water

concentrations in both plants. The complete inhibiton was seen at 24 hrs treatment period.

Treatment of allium sativum roots with different concentration of 0.001M, 0.002M, 0.003M of 1,2,4,5-tetrazin
with10% Dimethyl Sulfoxide-Water revealed different types of chromosomal aberrations and cytological
abnormalities such as mitotic index anaphase, metaphases, bridges, laggards, micronuclei and stickiness. In
dissimilar phases of mitosis, the crush provisions of root tip cells of negative control sections exposed a great number of
usual dividing cells. Though, later root tips treated with unlike attentions of 1,2,4,5-tetrazin with10% Dimethyl

Sulfoxide-Water were dense, a number of separating cells with diverse kinds of deviations such as c- mitosis, disturbed
anaphases, stickiness, laggards, disturbed anaphases, abnormal metaphases, bridges and chromosomal breaks were

observed.
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carbofuran, allium sativum presentation to carbofuran for 24 hrs of destructiveness was unveiled that chromosomal and
mitotic deviations in the root meristem cells.[19]. chromosomal trouble were resolute such as micronucleus,
Hyperchromasia, later segregation, c-mitosis, chromosome loss, pulverised nucleus, chromosomal adherence, chromatin
globules. According to consequences, the total chromosomal altering enhanced through budding quantities of 1,2,4,5-

tetrazin with 10% Dimethyl Sulfoxide-Water and the switch as associated to exposure time[17-22].

In current reading, genotoxic altering was determined intracellular levels. At this time Outcomes attainable approve the
largest sensitivity of root with considerable upsurges with cell disfigurement attraction of cell through doses of 24-72
hrs [23] of increasing doses of 1,2,4,5-tetrazin with 10% Dimethyl Sulfoxide-Water.

Main cellular variable was establish through mode of dissimilar types of deviations such as c-mitosis, disturbed anaphases,
stickiness, laggards, disturbed anaphases, abnormal metaphases, bridges and

chromosomal interruptions were detected. Sub-chromatid bridges mean impolite folding of the chromosomal gossamers
which have caused in combination of threads and genes become attach to each other [24-25]. In the current effort, in whole
absorptions of 1,2,4,5 - tetrazine, has been originate stickiness. The maximum concentration of stickiness was detected at
the maximum concentration of 1,2,4,5 - tetrazine.

5. Conclusion

The genotoxic effect of 1,2,4,5-tetrazin using Allium sativum L. [Garlic] and Allium cepa L. [Onion] root
chromosomal abnormality analyzed. These results show that the effect of 1,2,4,5-tetrazin on roots cell be
contingent on the concentrations and times. Consequently, it would be important to more contaminated
outcome and cytological indications at molecular level to define the reliable unclean effect of 1,2,4,5-tetrazin.

Table 1: Mitotic index and the percentage of mitosis in the root tip cell of Allium sativum (garlic)] treated with different concentration
0.001M, 0.002M and 0.003M of 1,2,4,5-tetrazin with 10% Dimethyl Sulfoxide-Water (DMSO)

Sr. Treatment Mitotic Index % Prophase % Metaphase % Anaphase % Telophase
No.
1 Negative 9.3580 51 33 12 10
control
2 Positive control | 6.1251 0 0 0 0
3 0.001M 1.0273 21 20 9 5
4 0.002M 1.133 23 23 11 7
5 0.003M 1.162 27 28 14 10

Table 2: Mitotic aberration in root tip cells of Allium sativum (garlic) treated with 0.001M,0.002M, 0.003M of1,2,4,5-tetrazin
with 10% Dimethyl Sulfoxide-Water (DMSO)

Sr. | Treatment % total % Prophase | % Metaphase | % Anaphase | % Telophase
No. Aberrant
Cells

1 Negative 0 -- -- --

control
2 Positive control | 0 -- -- --
3 0.001M 3.232 4.2 25.45 - -
4 0.002M 3.323 6.2 28.20 0.5 0.1
5 0.003M 3.333 7.8 33.33 0.7 0.4

Table 3: Mitotic index and the percentage of mitosis in the root tip cell of Allium cepa L. [Onion] treated withdifferent
concentration 0.001M, 0.002M and 0.003M of 1,2,4,5-tetrazin with 10% Dimethyl Sulfoxide-Water (DMSO)
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Sr. Treatment Mitotic Index % Prophase % Metaphase % Anaphase % Telophase
No.
1 Negative 6..9953 47 33 12 10
control
2 Positive control | 6.5870 0 0 0 0
3 0.001M 1.325 15 16 5 2
4 0.002M 1.584 21 22 8 4
5 0.003M 1.989 27 25 11 7

Table 4: Mitotic aberration in root tip cells of Allium cepa L. [Onion] treated with 0.001M,0.002M, 0.003M o0f1,2,4,5-tetrazin with
10% Dimethyl Sulfoxide-Water (DMSO)

Sr. | Treatment % total % Prophase | % Metaphase | % Anaphase | % Telophase
No. Aberrant
Cells

1 Negative 0 -- -- --

control
2 Positive control | 0 -- -- --
3 0.001M 3.02 3.9 22.45 - -
4 0.002M 3.21 7.8 29.40 0.1 0.2
5 0.003M 3.53 9.2 34.33 0.3 0.5

The genotoxic effect of 1,2,4,5-tetrazin with10% Dimethyl Sulfoxide-Water using Allium sativum L. [Garlic] and Allium cepa L. [Onion]
Plate I- Anaphase, Plate 11-Bridge, Plate 111-Disturded Metaphase, Plate 1\VV-laggard, Plate VV-Metaphase, Plate VVI-Precocious, DP:

Disturbed prophase. DM: Disturbed metaphase. DA : Disturbed anaphase, B: Bridge
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