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The effect of Alloxan induced diabetes on baseline comet test in male laboratory mice
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Abstract:

Background: The comet analysis (electromagnetic relay analysis of a single cell) is a
highly sensitive method for determining DNA damage because to exposure to
carcinogens and other substances that consequently affect fertility.

Objective: the aim of this study is to Evaluation the broken DNA in male diabetic
mice. Created by alloxan and knowledge of the effect of some nutritional systems on
the treatment and repair of genetic material due to diabetes.

Materials and methods: In this study were used, 42 male Albino mice labs at the age
of 2-3 months and weight (25-30) g then 6 animals were isolated to represent the
control group, The remaining animals were injected between the thighs by alloxan 150
mg / kg and left the next day to make sure hit by diabetes and randomly distributed to
six groups in addition to a set of Not affected control transactions.

Results and conclusion: It was found from the results of the statistical analysis shown
in figure(1) showed the presence of the highest percentage of injuries in the genetic
material that was in the group of animals with diabetes and untreated for the duration
of the experiment, as it was clear from the photos of this group that the tail length
resulting from the migration of the genetic material DNA to outside the nucleus
because to its damage, as well as the results showed that the group of animals affected
by diabetes and the treatment by adding the Salvia officinalis plant to both plant and
animal nutrition had a significant decrease (<0.05> P) in the proportion of genetic
material injuries where the proportion of high (long guilt) infections was low in these
two The two groups compared to the group of animals with diabetes and untreated for
the duration of the experiment.
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Introduction:

During the past ten years, comet examination has been used as a fast and sensitive technique to detect
DNA damage, and this technique has gained widespread acceptance to test for genetic toxicity, and this
technology has spread to its ease, cheapness, simplicity, and flexibility, in addition to its high sensitivity in
detecting DNA damage. Also, this test has the ability to detect DNA damage in individual cells (1,2,3). The
examination was recently used in different laboratory studies on Organism for the purpose of monitoring
exposure to mutagens and carcinogens That perform injury different DNA damage (4,5).

In this study, diabetes was concentration and its effect on genetic material as it is considered one of the
common chronic organic diseases., as it affects a large number of people of both sexes either because of
acute insulin deficiency or a defect in the sensitivity of cell reception to it, which occurs due to different
factors such as heredity and the environment (6). Also, in this study, types of plants were used to treat
diabetes and reduce its harmful effects. Which affects the body because the plants contain various effective
compounds are considered valuable treasures that rid humans of many incurable diseases such as cancer,
polio, etc. (7).

Materials and methods:

The experience was conducted at the Center for Biotechnology Research, Al-Nahrain University/
Baghdad. Were used at (42) male Albino mice age of (2-3) months and weight (25-30) g. The animals were
randomly divided into seven groups. Each group includes (6) mice; one uninfected group was isolated, then
the remaining 6 groups where infected with alloxan at a concentration of (150) mg / kg for the purpose of
diabetes and the groups were divided according to the transactions are as follows:

N Group Treatment Feed components
1 Non-Infected control Standard The usual diet
2 Infected control Standard The usual diet
0,
3 Infected Vegetarian nutrition e (soybezgfl,ei/c;rn sl UL
4 Infected Animal protein (15.5%) of the plant diet + (38%) animal
P protein
5 Infected nutrition + salvia Vegetarian (23.8%) vegetarian diet + (4.76%) Salvia

(13.8%) plant diet + (41.66) animal protein
+ (2.77%) Salvia
(250) g of vegetable diet + (250)
micrograms of vit D3 + (500) micrograms of
vit B12

6 Infected Animal protein + salvia

nutrition + vit Vegetarian

7 Infected (D3+ B12)

the electric grinding was used to grind and mix the components of the diet in the proportions specified for
each group then feeding for (30) days the animals were fasted for 12 hours, after which the blood was drawn
from the animal (0.5 - 1) ml by cardiac puncture with the insulin syringes (1 ml) coated from the inside with
heparin to prevent blood clotting. The blood was placed in dedicated abandroves and inserted into the
centrifuge to isolate the serum from the blood and was stored in the freezer until use.

Alkaline Comet test: The ready-made kit was used by the US-based Trevigen company, as shown in the
following steps (8, 9):

1- Prepare and dissolve the dissolution solution at (4 °C) for at least (20) minutes before using it.

2- Dissolution the agarose in a cup of boiling water, leave it for (5) minutes, put the cap and put it in a
(37m) ~ water bath for at least (20) minutes.

3- Grouping the cells with molten agarose 37 ° C at 1:10 (V / V) and immediately pull 50 microliters
of the mixture and spread it evenly onto the special comet slice.

4- The slides are placed after completion of publication in a dark place at (4 °C) (in the refrigerator)
for 10 minutes. After this period, a clear ring will form on the edge of the comet slice.
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The slides are immersed in the dissolve solution for a period of 30-60 minutes at a temperature of
(4 °C), and to ensure decomposition, they are placed in the incubator at a temperature of (4 °C) for
the next day.

Immerse the slides with an alkaline disassembly solution at pH 13 while keeping the slices
immersed in the solution for (20) minutes at room temperature or at (4 °C) for an hour in a dark
place (in the refrigerator) for the purpose of removing the neutralized solution in excess of the need
from the slices with the need to deal with caution and wear gloves.

Performing the electrical relocation of the comet by placing 850 ml of the device's alkaline
electrical solution at a temperature of (4 °C) and quietly placing the slides at the bottom of the
device as the end of the slide is placed near the positive electrode (black cathode) and the slide
cover is placed on it and then put the device cover and power delivery and set it to 21 Volts for half
an hour.

Dispose of the excess electrolyte by immersing the slides in DH,O two times five minutes at a time
and then placing it in 70% ethanol for another five minutes.

Dry the samples at 37 °C for 10-15 minutes. This is for the purpose of attracting and grouping cells
in one flat surface for easy observation and examination, and then keeping samples at room
temperature.

Place 100 microliters of the SYBR Green dye diluted on each clear ring formed on the slide for 30
minutes and put it in a dark place at room temperature and then remove the excess dye by gently
moving the slide and washing it with water for a short time and then dry the slides completely at a
temperature of 73 °C.

Scan the slides with a radiological microscope and have the highest clarity on the power of 496-522
nm.

50 cells were randomly selected for each sample to determine the comet cells, then calculate the result
from the comet ratio to determine the indicators of the comet (CL), as the rate is recorded from 1.2 - 2 are
considered low injuries (LD) and from 2-3 - 3 are medium injuries (MD) and higher than 3 if damage DNA
is largely HD (10,11).

Then the comet's measurements were calculated using the analysis program. Various changes were
calculated for all comets, as there are 3 variables that indicate DNA migration, namely: (12,13).

1- The length of the tail (the distance from the center of the head to the end of the tail).
2-  The proportion of DNA in the tail.
3-  The density of DNA cells.
Results:
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Figure (1): the effect of the mentioned treatments on the comet examination in the serum of male mice with

diabetes induced by alloxan
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The results of this study showed, which are illustrated in figure (1), that the highest incidence of DNA
was in the diabetic and untreated group for the duration of the experiment, as it turns out from the photos of
this group that the tail length increased the result is that the genetic material migrates DNA out of the
nucleus due to its damage (14). As for the group of infected animals treated with the use of the Salvia
officinalis add it to both plant and animal diet, the results showed a significant decrease in the proportion of
DNA infections, as the high rate of (long guilt) was low in these two groups. The results showed that
animals with diabetes and treated with plant diet, animal diet, and nutritional supplements, clarified a
marked improvement in DNA compared to the group of untreated infected animals.

Discussion

The reason for the high injuries in the group of infected and untreated animals may be due to the length of
the experiment, as shown in the following figure (2) Comparison with the group of uninfected animals'
figure (3) to oxidative stress and free radical formation due to disease attacking the pancreas and damage to
pancreatic beta cells.

.Long comet =

Average

Average comet length
Short comet

Figure (2): shows the shapes of the cell nucleus with a long, medium, and short comet in the male group of
diabetic animals without treatment, as the tail shape resulting from the migration of the destroyed genetic
material from the cells appears.

Figure (3): The normal nucleus cell form without a comet in the male group of healthy control animals

This result was consistent with the results of (15), which proved in its results that the DNA is caused by a
high rate of damage due to oxidative stress, as indicated by (16) The DNA in a person’s healthy cells
remains intact inside the nucleus without any harm, but when the cells are subjected to oxidative stress or
unsuitable environmental conditions, the single strands of DNA lose its structural shape and it goes outside
the nucleus. When photographing the electrophoresis, these pieces appear guilty. (Comet) With heads
distinct contained on the DNA and proper tail containing pieces of DNA damaged (17).

https://doi.org/10.24126/jobrc.2022.16.2.667
d International Virfual Conference of Biotechnology Research Center (IVCBRC-2022)

53



Mina et al., jobrc, vol 16, issue2, year2022

As for the group of infected animals treated with the use of the Salvia officinalis add it to both plant and
animal diet, the results showed a significant decrease in the proportion of DNA infections, as the high rate of
(long guilt) was low in these two groups as shown in the following figure (4).

Figure (4): shows the forms of cell nuclei in the two groups of male mice with diabetes and treatment by adding
Salvia to both plant (A) and animal (B), as it is clear from the two forms a significant improvement in the ratio of
migration of the genetic material to DNA outside the nucleus.

The reason may be due to the inclusion of Salvia officinalis on the components of flavones, which work on
reducing the free radicals formed by diabetes, which cause these roots to cause significant damage and
damage to DNA (18). In addition to containing vitamin C and E and their role as antioxidants, they have the
ability to reduce oxidative stress and reduce the high damage to DNA that was measured by comet test (19).
The presence of antioxidants in the body helps control the damage to DNA (20). The results showed that
animals with diabetes and treated with plant diet, animal diet, and nutritional supplements, clarified a
marked improvement in DNA compared to the group of untreated infected animals as shown in the
following figures:

Figure (5): shows the shape of the cell nucleus in the two groups of male diabetic mice treated with plant-
based feeding (A) and animal feeding (B). As the two figures show, an improvement in the migration rate of
genetic material from cells.
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Figure (6): shows the nucleus shapes in the male group of diabetic mice and treated by adding nutritional
supplements (B12 + D3) to plant nutrition, as the figure shows a decrease in the damage of DNA cells compared

to the group of infected and untreated animals throughout the experiment period.
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