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Abstract

The aim of this study was to evaluate the side effect of Carbamazepine on the histological structure of the
testis in white mouse males.

A total of 24 male of Swiss white mice were divided into three groups, treated with Carbamazepine Drug
for (30) days. Within each treatment period, animals were assigned into three subgroups each of eight mice;
control treated with vehicle and the others treated with 200, and 300mg/kg of Carbamazepine, The required
dose of the drug was dosed orally for all mice once per day for one month (30 days) for two concentrations.
At the end of treatments, all mice were sacrificed; Testes was removed and weighed then kept in buffered
formalin solution for microscopic examination.

The results of this study showed that animals that were injected with Carbamazepine caused a change in the
shape and thickness of the wall of the somniferous tubules, where the appearance of the irregular, and also
observed the occurrence of an embolism in some germ cells and collected in the center of the cavity of the
somniferous tubules in addition to the observation of Vaculation and necrosis in most areas of somniferous
tubules.

The results of the current study suggested the possible time and dose-dependent disrupting potential of

Carbamazepine Drug on the Histological Structure of Testes in the Albino Mouse.
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Introduction

Epilepsy is a chronic disease characterized by
frequent bouts caused by a defect in the transmission of
electrical signals in the brain. This may be happened due
to genetic factors or due to various brain damage such
as stroke (2. Defects and disorders of the reproductive
system are more prevalent among men (males) who suffer
from epilepsy compared to other healthy people ). Both
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epilepsy and anti-epileptic drugs containing aromatic
compounds like phenol® may play an important role in
creating these disorders, so it is difficult to distinguish
between the direct negative effects of epilepsy and anti-
epileptic drugs on the reproductive system®).

One of the most famed drugs used for treating
epilepsy is Carbamazepine (CBZ), commonly known as
Tegretol, which is a major drug used to treat epilepsy
and nerve pain, but it is not effective in coma bouts.
Carbamazepine is used in the treatment of schizophrenia
in combination with other drugs; and it is considered
as the first generation of drugs with appropriate
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pharmacological properties and appears to be effective
in improving control of nerve attacks(®.

There are some studies that refer to changes occur
in the form of testis and the occurrence of infertility and
deformities in the sperms in people who treated with
Valparvat 3,3-5 carbamazepine (CBZ) drug 7.

The aim of this study was to evaluate the side effect
of Carbamazepine on the histological structure of the
testis in white mouse males.

Materials and Methods

Preparation of Carbamazepine Required Dosage

he dose of carbamazepine was prepared depending
on the half lethal dose (LDs;) of the drug which was
529 mg/kg b.w. ®. Two doses of Carbamazepine were
selected 300 and 200 mg/kg to test its toxic effect, while
the weights of mice used in the experiments was ranged
between 20-30 g. The required dose of the drug was
dosed orally for all mice once per day for one month (30
days) for two concentrations. It was possible to calculate
the amount of drug used for the mice in this study based
on the following equation:

X _Lﬁmmﬁ

D 1000

Where: x: The required amount of drug to be dosed
for mice in the experiment, (g)

W : The body weight of the mouse, ranging

mousg *

among 20-30 (g)

D: The selected dose of carbamazepine drug which
were 200 or 300 mg/kg

Animals used in the laboratory experiments and
histological study

In this study, 20 male of Swiss white mice (Mus
musculus) was used to achieve the practical experiments
part. The mice obtained from animal house in biological
department-college of science/Baghdad University. The
average weights of used mice were ranged between 20-30
g and its age were between 8-10 weeks. These mice were
divided randomly to two groups of the following details:
the 1% group was the control group which has 4 mice.
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The 2™ group was tested group which contains 16 mice,
and this group was sub-divided into two equal groups, 8
mice was belonged for each sub-group. The mice in one
sub-groups was treated with the carbamazepine dose of
200 mg/kg while the other sub-groups dosed its animals
with the second carbamazepine dose which was 300
mg/kg. Each tested doses (i.e. 200 and 300mg/kg) were
subjected for mice for 30 days. When the experiments
were finished after one month, all mice were anesthetized
with chloroform, then the animals were excised and the
testes were removed from its position. The samples were
fixed with formalin solution for 24 hours, and transferred
to 70% alcoholic solution after washing with tap water
for storing. The histological sections of samples were
prepared according to the method used in Bancroft and
Gamble ©»

Results and Discussion

There are many different parameters that influence
on the formation of sperms, among that factors are
chemical agents such as drugs and toxic chemicals that
are contaminated the environment 9. The results of
the present study showed that the mice that were treated
with a dose of 200 mg/kg of carbamazepine drug had
histological variations represented by shrinking and
increasing the thickness of seminiferous tubule, which
resulted with irregular appearance. In addition, it could
observe atrophy in some Seminiferous tubule, as shown
in Figure (1). These results are agreed with the results
obtained by M which reported that the basal plate
has a vital role in maintaining the transfer of materials
between the interstitial tissues and germs Spermatogonic
and also maintaining the composition and function of
these tissues, from another hand. While 1% noted that
the increased in the wall thickness of Seminiferous
tubule reduces the relationship between it and the
interstitial tissue and thus cause the emergence of several
disease disorders inside the testis, which will affect the
differentiation of germ cells and inhibition of sperm
formation. The reason for thickening of Seminiferous
tubule walls, as illustrated by 3 was collagen fibers IV
fiber which secreted by the Sertoli cells, thus lead to weak
the formation of sperms. One of the results of the current
study also was the absence of sperm Seminiferous tubule
in some seminiferous tubule as well as the presence
of vaculation in the testicular areas, in addition to the
widening distance between germ cells, dissociation of
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the epithelial tissue and collected in the cavity of sperm.
Also there was a degeneration occurrence in the cells
of Sertoli and increase the area between the cells of
the nearby Sertoli cells. This is clearly demonstrated
by Figure (2). On the other hand, Figure (3) shows the
appearance of large Macrophage cells within the seminal
vesicle cavity. disorder happening in the Sertoli cells
will inevitably affect the germ cells and eventually lead
to a defect in testicular tissue and this is what the results
reached by %15 were explained the essential role of the
Sertoli cell in the development of germ cells through the
formation of a testicular blood barrier that protects germ
cells and transfer of the nutrients and hormones to germ
cells.

It believes that all these signs of disease are
occurring due to a malfunction in the structure and
function of Sertoli cells. The results of the current
study revealed that the apparent effect of the drug on
the Leydig cells and interstitial tissue via emergence
of decay and necrosis and also the emergence of
Vaculation in the interstitial tissue as shown in Figure
(2). This result is identical with the result of (9 that
the Leydig cells are the center of fertility regulation
through the production of testosterone hormone, while
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a7 pointed to the Leydig cells are promoted by the
hormone LH Luteinizing hormone, arachidonic acid and
hormone testosterone. The results of current study also
showed that the shrinkage was increased of sperm tubes
and the depletion of some germ layers of these tubes in
mice treated with a concentration of 300 mg/kg of the
drug in addition to the occurrence of degeneration and
explorations, apoptosis in the Spermatogonia, primary
sperm cells and Spermatid and mature sperm the return
of Spermatid and mature sperm into of Seminiferous
tubules while many of the of Seminiferous tubules
were empty of germ cells and as shown in Figures (4
and 5). These results are getting along with the results
of U8 in their study on sperm characteristics and the
precise composition of testes in rats after long-term with
methanol treatment. They attributed the cause of the
disorder in the Sertoli cells, which will be affected by the
basic proteins required in the process of synthesis and
necessary for the differentiation of bacterial cells, which
produce these proteins at the highest level during the
stage of differentiation of sperm. Also, the result of this
study is agreed with 1 which show that the regressive
movement of Spermatid and sperm within the wall of
somniferous tubules may be due to an alert to testicular

toxicity resulted by the drug.

Figure 1: Parasagittal section of the Testis of mice receiving with 200 mg/kg carbamazepine drug for one

month showing 1) irregularity of the semeniferous epithelium, 2) vaculation, 3) necrosis of the semeniferous
epithelium. H&E, 40x
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Figure 2: Parasagittal section of the Testis of mice receiving with 200 mg/kg carbamazepine for one month
showing 1) aggregate the germinal cells in the lumen of Seminiferous tubules, 2) necrosis of the semeniferous
epithelium. H&E, 40x

Figure 3: Parasagittal section of the Testis of mice receiving with 200 mg/kg carbamazepine for one month
showing, 1) The emergence of large cells phagocyte within the cavity semeniferous, 2) degeneration in Sertoli
cells. H&E, 40x.
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Figure 4: Parasagittal section of the Testis of mice receiving with 300 mg/kg carbamazepine for one month
showing 1) Empty the Seminiferous tubules from germinal cells, 2) necrosis of the semeniferous epithelium).
H&E, 40x%.

Figure 5: Parasagittal section of the Testis of mice receiving with 300 mg/ carbamazepine for one month
showing 1) Empty the Seminiferous tubules from germinal cells and, degeneration in Sertoli cells. H&E,
40x.
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