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Abstract

In this study, the chromosome 2N was calculated for the somatic cells of the male albino (Albino Wister Rats) obtained
from the Animal House at the Faculty of Science, Misurata University. The study also identified some chromosomal stages,
such as the metaphase. The results indicated that the chromosome number 2N=42, in addition to measuring the total and
relative length of the chromosomes, and then arrange the chromosomes descending on their lengths. The chromosomal
abnormalities resulting from colchicine exposure (such as the scattered metaphase, the ring chromosome, the chromatid
separation and the chromosomal break) were also shown, while the chromosomal abnormalities caused by the taxol
treatment were: agglomerated colchicine metaphase, associated chromosomal endings, chromosomal viscosity, multiple

chromosomal group and lack of chromosomal group).
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L

his experiments on the drosophila, Morgan has shown the
presence of genes on chromosomes, which characterize
these structures as self-replicating and maintain
functional and morphological characteristics during cell
division [2].

Introduction

Cellular genetics studies provide more important and
more accurate information than phenotype studies.
Increasing knowledge about chromosomes can provide
reliable information on the evolution of breeds,
understanding and interpreting the best relationships
between species, as well as their importance in
classification,  evolution and  inheritance [1].
Chromosomes are threaded objects that appear when
dark color is scattered in the nuclear sap. The

Analysis of the chromosome (the Karyotype or
chromosome pattern) is important to describe numerical
changes and structural changes in chromosomes, which
can vary even between very close relatives. Each
organism is characterized by its own chromosomal

chromosomes are derived from the ancient Greek
language and composed of two sections, Chroma means
color and Soma means body, and was used for the first
time by researcher Waldyer in (1880) to refer to the
structures of the thread in the nucleus. In 1903 Sutton
pointed out that genes are based on these structures. In

Study of Karyotyping and the Genotoxic Effects of Taxol Drug on the
Somatic Bone Marrow Cells of Albino Wister Rats

pattern. To determine the chromosome pattern, it is
necessary to study the cells at the split stage. This study
can be completed on bone marrow cells; the cells have
sufficient numbers of cells in the dividing stage [3-5].
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When studying the karyotype, the chromosome
number, which is fixed for one species of animal
organism, must be defined. This number depends on the
type, genetic and taxonomic relationships [6]. Several
preliminary studies have indicated a significant variation
in the chromosome double number, ranging from 38=2n
to 42n=2 in different rat species of rattus Rattus, from
different regions of the world [7-9]. Genotoxicity, a group
of negative symptoms, and changes in the organism due
to toxicity, cytogenetic cytogenetic symptoms, may, of
course, be reflected in the activities and functions of the
different organism [10]. Cytogenetic analysis is therefore
necessary to detect cytogenetic analysis For various
genetic diseases caused by major disorders or
chromosomal abnormalities [11]. Several studies of
chromosomal aberrations have indicated that all types of
abnormal variables appear on chromosomes, which can
be seen under the light microscope, such as numerical
variables in chromosomes, which are the imbalances that
lead to an increase or decrease in the normal number of
chromosomes in cells, In aberrations-Numerical, while
the change in shape of chromosome is known as
structural-aberration  [12]. The  percentage of
chromosomal abnormalities varies depending on the
species of the mutagen, the amount of the exposed dose,
the type of cells exposed, and the organism [13,14]. Some
chemical drugs used in treatments directly affect cell
DNA, while others inhibit the cancer cell's use of the
nutrients needed for division and reproduction, thereby
disrupting the cell's life cycle in one of its phases, thus
hindering its survival.

Colchicine is a drug used to treat gout, has effects on
bone marrow cells, is also a cause of chromosomal
abnormalities, and some damage to DNA, according to the
manufacturer of the drug Wockhardt Company 1982.
Colchicine is a chemical that stops the spindle thread and
stabilizes cell division at the metaphase stage. The
chromosomes are clear and large, and the cells are then
treated with a hypotonic saline solution to increase cell
capacity and separate the chromosomes [12]. Taxol is an
anticancer drug used for the treatment of cancer, as it is
derived from the bark of the trees Tksos Pacific [15], and
the World Cancer Center referred to the most important
cancer drug [16]; for a response in approximately 60% of
people treated from Breast cancer, and ovarian cancer
[17].

Cytogenetic Analyzes extensively used an indicator to
detect the physical and chemical susceptibility of genetic
mutations in the living cell. The changes that these factors
make in the genetic material are an indication of the
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seriousness of these factors on the health of living
organisms. Genetic analyzes, such as Chromosomal
Aberration Assay, a cellular cytological analysis used to
detect the ability of physical and chemical effects to
induce structural chromosomal changes, that can be
observed when the cell in the metaphase of the division,
that is include mainly a chromosomal break, ring
chromosome, and numerical changes [18]. The present
study aimed to describe the chromosome pattern and
calculate the 2N chromosome diploid number in the
somatic cells of the bone marrow in the male albino rats.
As well as the study of cellular genetic effects and
structural and numerical chromosomal abnormalities
resulting from one type of chemotherapy, known as Txol

(mg / kg 1.7).
Materials and Methods

Experiment Animals

8 males of Albino Wister Rat were used in this study.
Their weights ranged from 150 to 200 g. They were
selected from the Animal House of the Department of
Zoology at the Faculty of Science Misurata University
(Libya). , and were randomly divided into two groups.
Each group included four rats, were raised in plastic cages
and in appropriate conditions, where 12 hours in light
and 12 hours in darkness, at 25°C.

Materials

Solution (1) Potassium Chloride Solution (Hypotonic
KCL Solution) 0.075 %: Dissolve 0.56 g of potassium
chloride salt in 50 ml distilled water, then complete the
volume to 100 ml of distilled water and keep in the
incubator at 37°C, where this solution increases cell size.
Solution (2) Colchicin Solution: Was prepared with a
0.5 mL weight in 200 ml distilled water and was used
immediately after preparation. Each animal injected 2 mL
of this solution into the peritoneal membrane.

Solution (3) Taxol drug: Injected each animal with a
dose of 0.3 ml of this drug for 18 hours in the peritoneal
membrane, and the dose was calculated 1.7 mg / kg of the
following calculation equation, according to (2017):
Animal equivalent dose=human dose
concentrationx5x conversion factor: The conversion
factor was calculated based on surface area and body
weight, which differ from one animal to another. The
conversion factor for a 200 g rat is 0.018, which was
adopted from Dhanarade and Pandya.

Solution (4) Fixative Solution: Immediately prepare the
solution when preparing the chromosome preparations
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by mixing 3 volumes of methyl alcohol with one volume of
acetic acid, and refrigerate at 4°C. Chloroform Solution
was used to anesthetize experimental animals to ensure
that the somatic cells were not damaged.

Methods

The animals were divided into two groups. Four
animals were assigned to each group and injected through
peritoneal membrane. In this group, animals were
injected with 2 ml of colchicine solution. After 3 hours of
injection, the animals of this group were anesthetized.
The group was treated with Taxol. The animals were
injected with Taxol (0.3 ml). The dose was 1.7 mg / kg for
18 hours and 3 hours after injection with 2 ml of
colchicine was anesthetized in preparation for the
subsequent step. Bone marrow cells were prepared
according to the method described in Tresukosol D and
Preston R] [18,19]. The rats were Kkilled and explained to
obtain femur from each rat by cutting these two bones in
a cavity by acetabulum cavity, And Tibia on the other. The
other muscles and tissues surrounding these bones were
completely removed and cleaned thoroughly with
distilled water. Inside a clean sterile petri dish, cut off the
epiphyses of the bone with fine, sharp scissors to facilitate
the entry and exit of the solution used in their cavity.
Pump the KCL solution (0.075%) and receive the leachate
in a 12 mL centrifuge tube using a 2 mL medical syringe.
Repeat the bone rinse 2-3 times to ensure that all bone
marrow cells are extracted in the tube, Incubator (100-
100 Beschickung loading model) at 37°C for 20 minutes.
Transfer the leachate to the Centrifuge 5810 R at 1000
rpm for 5 minutes. Pull the solution out of the centrifuge
tubes by pipette and with extreme caution, and keep the
precipitate at the bottom of those tubes. 5 ml of the newly
installed stabilizer, consisting of absolute ethyl alcohol
and 3: 1 glacial acetic acid, was added to each tube by
adding drops of the drip stabilizer on the pipe wall
gradually, so that the tube is tilted with continuous
stirring. Apply the solution well with a pipette and leave it
for 20:30 min at room temperature before centrifuging it
again at 1000 rpm for 5 minutes. Remove the top solution,
retain the deposit and repeat the fixation 3 times. Added
0.5: 2 ml of the newly prepared fixation (depending on the
amount of cellular precipitation) added 1: 2 drop of
cellular suspension was dropped onto clean, dry glass
microscopic slides and then left to dry.

The slides were stained for 15- minute Geimsa stain
and rinsed in water to remove the stain. The slides were
covered with appropriate glass covers, using D. P. X, and
then left to dry in preparation for the subsequent step.
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The slides were examined using a light microscope
(Nicon-C-Sw), where the cells were scanned using the
objective lens (X10), and the metaphases were then
sorted using the oil lens (100x) to detect possible
chromosomal abnormalities. The length of the
chromosomes was calculated by Nuc Type program
(version 1.5), the relative length of the chromosome by
the following equation:

Total length of chromosome / total lengths.
Image Processing Software (Version 9.5 Pics art)

Results

Karyotype Analysis

The slides prepared for the somatic cells of the bone
marrow were examined for the males of untreated albino
rats and treated with taxol, chromosomes were seen in
their normal state, as were the taxol-treated
chromosomes (Figures 1 & 2).
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Figure 1: karyotype of non-treated albino rats.
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Figure 2: Karyotype of albino rats treated with Taxol.

The current study showed that the double number of
chromosomes was 42 = 2n. It is clear from Table 1 that
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the taxol-treated group chromosomes are 100%
applicable Control group by chromosome number.
Chromosome : Compatibility
Numerical Appearance
. Length Size
0,

Somatic 100% 65% 25%

Sexy - 0% 0%
Table 1: Degree of numerical and phenotypic

compatibility of chromosomes in the somatic cells of
experimental animals.
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The total and relative length of chromosome 1 in the
control group is 77.95 and 0.0325 pum respectively, while
the same measurements for the corresponding
chromosome in the treatment group were 105.10 and
0.0341 pm, respectively. Comparison of chromosome 40
in the control group and treatment with Taxol showed a
difference between the total and relative length, with
39.23 and 0.0163 pm respectively in the control group,
51.17 and 0.0166 pum respectively in the treatment group
(Table 2).

Control Group (Colchicine) Treatment Group (Taxol)
Chromosome Couples Order Total Length Relative Length Total Length Relative Length
1 77.95 0.0325 105.1 0.0341
2 77.62 0.0323 105.08 0.0341
3 73.84 0.0307 90.6 0.0294
4 73.36 0.0305 90.02 0.0292
5 68.65 0.0286 85.72 0.0278
6 68.06 0.0283 85.21 0.0276
7 67.78 0.0282 84.5 0.0274
8 67.51 0.0281 84.08 0.0272
9 65.87 0.0273 84.04 0.0272
10 65.01 0.0271 84 0.0272
11 62.81 0.0261 82.94 0.0269
12 62.06 0.0259 82.45 0.0267
13 58.96 0.0245 80.75 0.0262
14 58.9 0.0245 80.62 0.0261
15 58.76 0.0245 76.7 0.0248
16 58.76 0.0245 76.62 0.0248
17 58.26 0.0242 75.84 0.0246
18 58.14 0.0242 75.53 0.0245
19 55.69 0.0232 73.7 0.0239
20 55.33 0.023 73.24 0.0238
21 54.82 0.0228 68.4 0.0238
22 54.8 0.0228 68.09 0.0222
23 54.67 0.0227 66.28 0.0221
24 54.45 0.0227 66.09 0.0215
25 52.26 0.0217 64.34 0.0214
26 52.03 0.0216 64.13 0.0209
27 51.38 0.0214 61.25 0.0208
28 51.26 0.0213 61.02 0.0199
29 50.75 0.0211 60.2 0.0198
30 50.38 0.021 60.07 0.0195
31 50.31 0.0209 57.46 0.0194
32 50.06 0.0208 57.21 0.0186
33 46.51 0.0193 55.86 0.0186
34 46.4 0.0193 55.04 0.0181
35 46.26 0.0192 53.44 0.0179
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36 46.09 0.0192 53.44 0.0173
37 42.95 0.0179 52.32 0.0173
38 42.63 0.0177 52.23 0.0169
39 39.23 0.0163 51.26 0.0169
40 39.23 0.0163 51.17 0.0166
X 93.52 0.0389 131.73 0.0427
Y 35.02 0.0146 93.34 0.0302

Table 2: The total length and relative length of chromosomes of male albino rats. The chromosome lengths were
measured in microns ().

The chromosome phenotype study of the treatment chromosomes of the taxol group did not appear in the
group with taxol was compared with the control group in phenotype with the control group (treated Colchicine)
colchicine (Table 1). Somatic chromosomes were found to (Table 3 & Figure 3).

be 65% in length and 25% in size. The heterozygous

Length Control Group Treatment Group Taxol
2+39 0
2442
245
2+48
2151
254
257
2+60
2+63
2166
2+72
2+75
Total

RINRIN|IR(RWOoOIO|O

N

Nrr|vr |k w|w NN =

13

Table 3: The number of chromosomal pairs of the group shows the combined taxol in length with the control group.

40
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31 28 25 22 19 16 13 10 7 + 1

The Long Arm

Figure 3: An ideogram of the Karyotype of albino rats some chromosomes.

Chromosomal Aberration Assay chromosomal abnormalities, such as scattered metaphase,
Chromosomal ring, chromatide separation and

The results showed the chromosomal and structural chromosome break were observed in addition to the

abnormalities of chromosomes, as colchicine caused some
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appearance of chromosome break Figures 4 A & 4B.
Figures 4C & 4D shows the chromosomes of the treated
group with Taxol (1.7 mg/kg), where we observe
structural and numerical abnormalities of chromosomes.
The agglomerated colchicine metaphase due to treatment
with Taxol, stickiness chromosome and end-end
association is a structural abnormality observed during
this study. Numerical chromosomal abnormalities were
observed, including multiple of chromosomal group or
polyploidy Figure 4E, and lack of chromosomal group
Figure 4F.

Figure 4: Chromosomes of the control group. A:
scattered metaphase; B1l: ring chromosome; B2:
chromatide separations, B3 chromosomal break.
Chromosomes of taxol group; C: agglomerated
metaphase; D association of chromosomal endings. E;
polyploidy; F: lack of chromosomal group and
chromosomal viscosity.

Discussion

The results of the current study of karyotype results of
bone marrow cells for male albino rats indicate that the
diploid number of chromosomes for these rats is 42 = 2n.
The results of the present study were agreed with a study,
which was carried out on the Norwegian albino rat, where
the chromosome pattern consisted of 21 pairs of
chromosomes (42 chromosomes), as well as both males
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and females of albino rats, where 2n = chromosome 42,
Current study agreed with a study done on the male
albino rats [20-22]. The current study differed with a
study carried out where chromosome number 38 = 2n.
This variation in chromosomal numbers explains the
difference in species belonging to the same sex in addition
to losses during the preparation of chromosomal
preparations, or additions from adjacent cells, or
excessive treatment with a hypotonic solution [23,24].

The results of the current study of the Karyotype of
control group showed some structural chromosomal
abnormalities. The present study agreed with the study
that when the cells were treated with colchicine, they
inhibited spindle and metaphase Colchicine scatter. The
appearance of the previous phase as a type of
chromosomal abnormalities, due to the assembly of
chromosomes at the center of the cell, as these
chromosomes do not occur on the central plate as in the
natural metaphase, and this is due to the weakness of
spindle threads in the work. The chromosomal break and
the ring chromosome observed in this present study
agreed with what he observed [1,4,20]. Several studies
have suggested that the cause of breaks of chromosomes
is the entry of external factors, such as chemicals, while
the ring appearance of some chromosomes is likely to be
removed at times from one end of the chromosome so
that there are two viscous ends, leading to the adhesion of
the peripheral arms to each other. The chromosome into a
loop body [12]. In his study suggests that chromosomal
abnormalities and chromosomal break are natural,
because the chromosome may be exposed to many forms
of continuous damage, due to different conditions inside
and outside the cell, such as temperature and UV
radiation, and that most of this damage is repaired by the
cell a reform mechanism for DNA systems [24].

The results obtained in this study of the karyotype in
the Taxol group included structural chromosomal
abnormalities such as associated chromosomal endings,
agglomerated colchicines metaphase and numerical
abnormalities, were observed in a study with the use of
Taxol [25]. The viscosity (which resulted in the
appearance of the degenerate phase) was explained by
the increased activity of DNA polymerase responsible for
DNA where DNA polymerization inhibited the sequence
following the split [26-28]. The association of
chromosomal endings due to the intensification of DNA
strands, and the cohesion of chromatin fibers between
chromosomes lead to secondary correlations between
chromosomes [10]. The total numerical abnormalities
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were a combination of two cells contains two nucleolus
without cytokinesis [2].

In the present study, some chromosomes in the
treatment group with Taxol were observed, according to a
study [12]. Chromosomal dysfunction caused by
chromosomal viscosity and chromosomal abnormalities,
as well as numerical anomalies when using taxol alone or
in combination with other anticancer agents, has an effect
on cellular genetics and leads to chromosomal damage.
Imbalance of chromosomes [25].

Conclusion

We conclude from the present study; the results of the
chromosomal analysis of the somatic cells of the bone
marrow of male albino rats proved that they contain
42=2n. furthermore, the study of the Karyotype of cellular
genetic studies important in detecting changes in the
genetic material such as structural and numerical changes
that occur on the chromosomes, and the emergence of
chromosomal and synthetic chromosomal abnormalities
in the use of colchicine and Taxol properties. These
abnormalities vary according to dose and duration of
exposure. They can be repaired by DNA repair
mechanisms if the exposure period is not continuous.
Taxol, a chemotherapeutic drug, has high toxic effects on
chromosomes, which increases the activity of the DNA
polymerase enzyme, which causes the appearance of
chromosome viscosity, as well as other types of
chromosomal abnormalities.
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