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Abstract

This study was designed to evaluate the effect of
clomiphene citrate (Clomid drug) on Albino Rat ovary.
A total of thirty healthy rats at three months of age,
weighing 200— 250 g on average and having regular
estrous cycles for four days were divided into two
groups (each of 15 rats). Control group was
administered orally saline, treated group was
administered orally Clomid drug at 50 mg/kg for a
period 14 day. The animals were sacrificed at ovaries
were removed. Histological section of treated group
with clomid showed elevating in numbers of developing
follicles underlying atretic changes such as denoted
oocyte and dissociation of theca externa and theca
interna layers from ovary stromal tissue with increased
incidence of apoptosis and numbers of inflammatory
cells. Ovary cortex consisted of many congestion spots,
other sections showed ovarian tissue replaced by
dense fibrous connective tissue that is slightly
vascularized cytoplasm and pynotic cell nuclei. In
addition, to karyorrhexis in ovary stroma tissue and
degenerative cells. Depending on the results of this
study, it was concluded that treating albino rats with
clomid for 14 days at a concentration of 50 mg / kg
can increase the number of follicles, which leads to
stimulation of ovulation without clear histopathological
changes.

Keywords: Clomiphene citrate. Clomid. Ovulation
induction. Rat.

Introduction

The ovulation process is essential in terms of
women's health and fertility during the childbearing
period. Ovulatory dysfunction is one of the most
common causes of reproductive failure in women of
childbearing age [1]. An ovulatory infertility may be
due to Polycystic Ovary Syndrome (PCOS) a disorder
common to 6-20% of women of childbearing age
[2,3], obesity, hypothalamus, hypothalamic
dysfunction, hyperprolactinemia, pituitary adenomas or
diseases hypothyroidism in humans [4]. Unexplained
infertility contributes to 20%-25% of all female
infertility [5]. In the absence of other important
infertility factors in couples, successful ovulation often
restores normal human fertility [6].

Clomid or clomiphene citrate is regularly
prescribed to patients to treat ovulatory dysfunction in
women who want to become pregnant, Patients with
polycystic ovary syndrome [7], climacteric syndrome,
galactorrhea,  psychiatric  illness,  menorrhagia,
amenorrhea after taking oral contraceptives, and some
cases of secondary amenorrhea of undetermined
etiolog [8]. Clomiphene citrate is a selective estrogen
receptor modulator, which stimulates ovulation by
inhibiting a negative, endogenous, estrogen feedback
on the hypothalamic-pituitary axis, which leads to
increased FSH secretion, follicular growth, and
ovulation [9].

The current study aimed to evaluate the effects of
clomiphene citrate (clomid drug) compound on ablino
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rats ovary at 50 mg/kg dosing, to determining whether
clomid causes histopathological changes in the ovary.

Materials and Methods

The experimental animal

This study was conducted in the animal laboratory
of the factually of Education for Girls, University of
Kufa. on September 1, 2021 until April 1, 2022, with
the approval of the Ethics Committee of the same
university, and following the ARRIVE checklist:
(Available  on:  https://arriveguidelines.org/arrive-
guidelines. Accessed on: March 12, 2022). A total of
thirty healthy rats at three months of age weighing
200—- 250 g on average and having regular estrous
cycles for four days were used. Animals were kept on a
12-hour light/dark cycle at 22°C and had free access to
food and water. Sawdust bed from the rat cages were
changed three times a week and cages changed it has
been cleaned and sterilized.

Experimental design

The animals used in this study were divided into
two groups. Each group consisted of 15 rats. The first
group was considered as a control administered orally
daily with saline. The second group was administered
orally daily with 50 mg clomid / kg of body weight for
14 days.

Histological examination

Treated experiment animals and controls were
sacrificed by cervical dislocation, their ovaries were
rapidly removed, and fixed in Bowen's fluid. After 24
hours. The sections were prepared according to
Samare-Najaf et al., 2020 [10]. Histological section
was examined by light microscope at a magnification
100x and 40x.

Results
Control group

Histopathological study of Samples from control
rats stained with H&E showed the normal structure of
the ovary in the form of an outer cortex containing the
follicles and the central medulla. The cortex showed a
primordial follicle with flattened follicular cells, primary
follicles with cuboidal follicular cells with the pellucid
zone around the oocyte, antral follicles with cavities
between the follicular cells, graafian follicles with
antrum, and much of the corpus luteum composed of
mature luteinizing cells with clear eosinophilic
cytoplasm and a large nucleus with chromatin
arranged in cords around the sinusoids. Some atrial
follicles with discrete dark picnotic granule cells are
found in the follicular antrum (Figure 1 A, B and C).

Figure 1 A Hlstologlcal sect|0n from control group ovary
shows: A- ovary cortex , B- secondary follicles, C- antral
follicles, D- growing and developing corpus luteum , E- ovary
medulla and F- blood vessels. ( H a E) 40X. Source: Own
authorship.

Figure 1 B: Corpus Iuteum (A) Ovary cortex in control group.
.(H&E)100 X. Source: Own authorship.

Figure 1 C: Antral follicle (). Prima‘ry follicle (B), Ovary
cortex in control group. (H&E)40 X. Source: Own authorship.

Effects clomid on the ovarian tissue

The results of the current study showed that oral
dosing of white female rats with clomid at a
concentration of 50 mg /mL of body weight for 14 days
led to changes in ovarian tissue. Histological sections
of the ovarian tissue showed elevating in numbers of
developing follicles underlying atresic changes some of
these follicle were primordial atretic follicle with
denoted oocyte other were congestion primordial
atretic follicles with denoted oocyte Figures 2-4,
section also showed ovary cortex which consisted
numbers of secondary follicle Figures 2-4,7. Ovary
cortex consisted numbers of antral follicles underlying
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atresic changes such as denoted oocyte and
dissociation of theca externa and theca interna layers
from ovary stromal tissue Figure 3, also there were
numbers of antral follicles underlying atresic changes
like denoted oocyte and zona pellucida ,degenerative
corona radiata cells and granulosa cells in the region of
cavity are also reduced in numbers and scattered with
increased incidence of apoptosis Figure 6, other
graffian atretic follicles contained antrum surrounded
by multiple vacuoles with numbers of inflammatory
cells in side it Figure 5. Other section showed antral
follicles with different atretic signs such as Lack of
clarity between theca externa and theca intern layers
with degenerative and pale cells Figure 7, showed
ovary cortex consisted of many congestion spots
Figure 7, ovarian tissue replaced by dense fibrous
connective tissue that is slightly vascularized Figure 4.
Ovary stroma cell contained Considerable amounts of -
fatty degenerative cell Figure 4, Vacuolation of the cell
cytoplasm and pyknotic cell nuclei. In addition to
karyorrhexis in ovary stroma tissue and degenerative
cells, Figures 5 and 6.

elevating in numbers of developing follicles underlying atresic
changes some of this follicle under stages of primordial
atretic follicle with denoted oocyte (blue arrows) other were
congestion primoredial atretic follicls with denoted oocyte
(red arrows ) A-primary atretic follicles B- secondary atretic
follicles (H& E 400 X). Source: Own authorship.

Figure 3. Histological section from a treated ovary showing
elevating in numbers of developing follicles some of these
follicle under stages of primordial atretic follicle with denoted
oocyte AND Vacuolated cells (blue arrows ) other were
congestion primoredial atretic follicles( red arrows).section also
shows A — primary atretic follicles B-secondary atretic follicles
C-prenatal atretic follicles with D- dissociation of theca externa
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and theca interna layers from ovary stromal tissue E- necrosis
area.F- Oedema and cavitation G- inflammatory cell
infiltrations (H& E 40 X). Source: Own authorship.

Figure 4. Histological section from a treated ovary shows:
cortical region contains multiple stages of atretic follicles A-
secondary atretic follicles B-grafian atretic follicles and
numbers of congestion primordial atretic follicles (red

arrows). ovary stromal cell tissue contains c- fatty

degenerative cell E- vascularized dense fibrous connective
tissue(H& E 400 X). Source: Own authorship.
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Figure 5. Histological section from a treated ovary shows: A-
atretic antral follicles with denuded oocyte B - Follicle antrum
surrounded by multiple vacuoles (black arrows) and numbers
of inflammatory cell infiltrations also noticed in side it (red
arrows), ovary stroma cell contain C-Vacuolation of the
cytoplasm of stromal cells and D- pynotic cell nuclei (400X,
H&E). Source: Own authorship.

Figure 6. Histological section from a treated ovary shows: A-
atretic graafian follicle B- denuded oocyte and decay zona
pellucida and corona radiata cells C- follicular antrum with
scattered and increased incidence of granulosa cells (red
arrow) D- karyorrhexis in ovary stroma tissue and
degenerative cells. E- Vacuolated cells. F- congestion in ovary
cortex cells (100X, H&E). Source: Own authorship.
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Figure 7. Histological section from a treated ovary shows A-
antral follicles undergoing atretic changes such as B-Lack of
clarity between theca externa and theca intern a layers C-
denuded oocyte and zona D- congestion in ovary cortex with
expansion of blood sinusoids. Pellucida E- inflammatory cell
infiltrations. Section also shows many secondary follicles
undergoing the same atretic changes (red arrows) s (red
arrows ).100X ( H&E). Source: Own authorship.

Discussion

The results of the current study showed that oral
administration of albino female rats with clomid at a
concentration of 50 mg/mL of body weight for 14 days
led to changes in ovarian tissue, through its activity to
inducing ovulation. These results are agreed with
Lombardi et al., 2020 [11] they showed a significant
increase in the number of primary and antral follicles,
in clomiphene citrate treated rats, Alkushi et al., 2015
[12] study showed that Clomiphine induced
folliculogenesis in rat ovary and increased the number
of growing ovarian follicles, Chaube et al. 2017 [13]
that demonstrate The clomiphene citrate has good
ovulation induction ability in anovulatory women, and
in other study by Al-Shammary 2008 [14] showed that
clomiphene citrate stimulates ovulation in females
domestic hens.

These results suggest that clomiphene citrate
(clomid) has a direct ovarian effect. That may be
related to an estrogenic action of clomiphene citrate to
enhance sensitivity to gonadotropin releasing
hormones (GnRH) for its direct estrogenic effect. The
action of clomifene citrate is determined by its binding
to three sites. The primary site is in the hypothalamus,
where it inhibits the negative feedback of estrogens,
causing enhanced release of gonadal hormones. A
second site is located in the pituitary gland, where
clomiphene citrate enhances release of FSH by
stimulating GnRH, and another site in the ovary. It is
similar to what has been described for the pituitary
gland, as it senses the granulosa cells of the follicle to
the action of gonadotrophins and regulates the activity
of aromatase [15].

The result of the current study also showed
numbers of antral follicles underlying atresic changes
like denoted oocyte and zona pellucida, degenerative
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corona radiata cells and granulosa cells in the region of
cavity are also reduced in numbers and scattered with
increased incidence of apoptosis. This result may
attribute to induce reactive oxygen species (ROS)
mediated granulosa cells as well as oocyte apoptosis
within the follicle of the ovary. The follicular growth
and development may leading to induce susceptibility
of oocytes towards apoptosis and decline oocyte
quality after ovulation. Some studies have indicated
that use of Clomid may stimulate the accumulation of
reactive oxygen species in the ovaries, perhaps by
inhibiting the activity of catalase, which leads to
apoptosis in oocytes in rats [16-18].

In the current study the results are differed with
Lamfon and Al-matrafi 2013 [19] who found treating
rats with clomid causing abnormal graafian follicles
appeared with enlarged antrum and degenerated zone
pellucida, and decrease in the number of ovarian
follicles this difference may be attributed to the dose
given that reached 100 mg/kg body weight. The dose
given and the duration of the dose may also be a
fundamental reason for the difference in the results of
the studies. In the use of high dosage and long-term
clomiphene citrate treatment, ovulation induction can
lead not only to higher incidences of ovulation failure
but also poor pregnancy rates Ozdemir et al. 2005
[20]. It is known that ovulation occurs in 70% of
cases, while conception occurs only in about 25-30%
of cases. The decreased pregnancy rate is due to the
antiestrogenic effects of clomiphene citrate on the
cervix, which makes it difficult for sperm to penetrate
and the lining of the uterus to grow which in turn leads
to the non-receptiveness of the embryo [21].
Idemudia and Ataman, 2024 [22] found results
regarding ovarian function and histomorphology.

Although clomid drug is a commonly used
treatment for infertile women, it is not without side
effects that must be taken into account, especially if it
is used for a long time and repeatedly, these sid
effects include increased risk of cancer, thin
endometriums and Uterus, programmed changes in the
reproductive organs.

Conclusion

It was concluded that the treating albino rats with
Clomid for 14 days at a concentration of 50 mg / kg
can increase the number of follicles, which leads to
stimulation of ovulation without distinct
histopathological changes.
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