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ABSTRACT 

Anovulation, a common cause of infertility in Polycystic Ovary Syndrome (PCOS) women, prompts the use of anti-
estrogenic drugs like clomiphene citrate (CC). However, there are conflicting reports on the effect of CC, and 
accordingly, this study investigated the effects of clomiphene citrate and human chorionic gonadotropin (hCG) on 
uterine histomorphology. Twenty adult female rats were divided into four groups as follows: Group A (control) 
received only feed and water; Group B received 0.7 mg/kg body weight (BW) of hCG on day one, followed by 0.7 
mg/kg BW of CC twice daily for five days, and sacrificed on day 7; Group C received 0.7 mg/kg BW of CC twice 
daily for five days and sacrificed on day 19; Group D received 0.7 mg/kg BW of CC twice daily for five days and 
sacrificed on day 23. Thereafter the histology of the uterus across experimental groups was examined for possible 
alterations. Findings revealed normal uterine architecture in all groups, with consistent features such as a patent 
lumen, three-layer composition (endometrium, myometrium, perimetrium), and intact endometrial glands. These 
findings suggest that the treatments did not alter the basic histological structure of the uterus when compared to 
the control group. Taken together, these findings contribute to the understanding of the effects of these drugs and 
further research is necessary to explore their long-term effects. 
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INTRODUCTION 

 Infertility is a complex medical condition that affects 
10-15% of couples worldwide. It is influenced by the 
intricate regulation of reproductive function, which 
involves the synchronized functions of neural and 
endocrine systems (Genazzani, 2005; Mansori et al., 
2016; Ruder et al., 2008; Saraswathi et al., 2012). 
Anovulation brought on by hormonal imbalances is a 
common cause of infertility in women with PCOS, a 
common endocrine illness that affects 5–10% of 
women of reproductive age (Kamel, 2013; Amudha 
and Rani, 2016). According to epidemiological data, 
10–15% of couples have trouble getting pregnant. 
The World Health Organisation (WHO) reports that 
37% of women have female infertility, 8% of men 
experience it, 3% of both male and female infertility, 
and 5% of infertile couples are unable to conceive 
(Unuane et al., 2011).   
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Anti-estrogenic drugs are the main medical strategy 
for inducing ovulation; clomiphene citrate (CC) is the 
first-line regimen and is well-known for its low side-
effect rate and cost-effectiveness (Van Santbrink et 
al., 2005; Saruhan et al., 2014; Barbieri, 2019). 
However, the use of clomiphene citrate has been 
linked to negative side effects, such as thrombosis 
and pancreatitis, as well as ovarian enlargement and 
vasomotor flashes (Yasar and Ertugrul, 2009; Lamfon 
and Al-matrafi 2013). Meijer et al. (2006) found a link 
between specific birth abnormalities and clomiphene 
citrate. Anovulatory women undergo ovulation when 
exposed to the anti-estrogen MRL-41, which was 
identified in 1961 (Greenblatt et al., 1961). According 
to Robert et al. (2013), clomiphene citrate (CC) is 
prescribed medically for cases of oligoovulation and 
anovulation. In cases without a known aetiology, it 
has shown efficacy with a clinical pregnancy rate of 
5.6% per cycle (Guzik et al., 1998). Oral 
administration of CC, which contains zuclomiphene 
and enclomiphene, is used; however, response 
varies, and patients who are obese, insulin-resistant, 
or hyperandrogenic are more likely to be unable to 
induce ovulation (Wu and Winkel, 1989; Imani et al., 
1998; Homburg, 2002; Rostami-Hodjegan et al., 
2004). Although the primary effect of CC is to 
indirectly stimulate GnRH secretion, it can also raise 

Original Article 
https://dx.doi.org/10.4314/jeca.v20i1.3

mailto:eghosa.idemudia@uniben.edu
mailto:eghosa.idemudia@uniben.edu


Idemudia and Ataman: Clomiphene Citrate and Human Chorionic Gonadotrophin on Uterine Histology 

 

16 
 

Journal of Experimental and Clinical Anatomy| Vol 00| Issue| month year 

Journal of Experimental and Clinical Anatomy| Vol 20| Issue 1 | June 2023 

LH concentrations, which may jeopardise the 
likelihood of pregnancy (Homburg et al., 1988; 
Shoham et al., 1990; Homburg, 2002).  

Human chorionic gonadotropin (hCG), is widely used 
to stimulate ovulation because it acts on the LHCG 
receptor and aids in maintaining the corpus luteum 
during the early stages of pregnancy (Hoermann et 
al., 1990; Kovacs et al., 2004; Cole, 2009). Kovacs et 
al. (2004) reported that increased hCG levels in non-
pregnant individuals could indicate paraneoplastic 
diseases or malignancy. Theories suggest that the 
hCG's negative charge repels the mother's immune 
cells, protecting the developing baby. Additionally, it 
might play a role in the proliferation and differentiation 
of cells, which could lead to apoptosis (Askling et al., 
1999; Kayisli et al., 2003). Adjuvants such as 
dexamethasone and hCG are used in CC treatment 
with the goal of increasing its effectiveness (Daly et 
al., 1984; Agarwal and Buyalos, 1995). However, 
there are conflicting reports and insufficient data on 
the effects of CC and hCG on the histology of the 
uterus in experimental animals; accordingly, this 
study investigated such activity using female Wistar 
rats. 

 

MATERIALS AND METHODS 

Twenty adult female Wistar rats were obtained from 
the University of Benin's Animal House of the 
Anatomy Department in Benin City, Edo State, 
Nigeria. The animals were given normal care, 
including free access to water and Vital Grower's 
feed, which was made in Benin City. The National 
Institute of Health and the National Academy of 
Sciences Guides for the Use of Laboratory Animals 
(NRC, 2010) served as the basis for the ethical 
principles for the care and use of animals. 

Experimental Design  

The female rats weighing between 150 – 170 g were 
randomly assigned to four groups. Group A (control) 
received only feed and water; Group B received 0.7 
mg/kg body weight (BW) of hCG on day one, followed 
by 0.7 mg/kg BW of CC twice daily for five days, and 
sacrificed on day 7; Group C received 0.7 mg/kg BW 
of CC twice daily for five days and sacrificed on day 
19; Group D received 0.7 mg/kg BW of CC twice daily 
for five days and sacrificed on day 23.. 

Animal Sacrifice and Histological Assessment 

At the end of administration, the animals were 
sacrificed under chloroform anaesthesia. The uterus 
of the experimental rats was immediately excised, 
weighed, fixed in Bouin’s solution and processed 
through the Hematoxylin and Eosin staining methods 
as previously described (Drury and Wallington, 1980). 

 

RESULTS  

Plate 1 A-D show normal uterus displaying a patent 
lumen, inner endometrium (En) which is the thickest 
layer, middle myometrium (My) and outer perimetrium 
(Pe). The endometrium is lined by simple columnar 
epithelium (Ep) beneath which there is a thick lamina 
propria (LP) containing several endometrial glands 
(EG). The myometrium is made up of inner circular 
(IC) and outer longitudinal (OL) smooth muscles. 

 
Plate 1: Photomicrograph of the control group 
showing normal uterus showing a patent lumen, inner 
endometrium En which is the thickest layer, middle 
myometrium My and outer perimetrium Pe. The 
endometrium is lined by simple columnar epithelium 
Ep beneath which there is a thick lamina propria LP 
containing several endometrial glands EG. The 
myometrium is made up of inner circular IC and outer 
longitudinal OL smooth muscles. H&E; 100X 
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Plate 2: Photomicrograph of Group B showing normal 
uterus showing a patent lumen, inner endometrium 
En which is the thickest layer, middle myometrium My 
and outer perimetrium Pe. The endometrium is lined 
by simple columnar epithelium Ep beneath which 
there is a thick lamina propria LP containing several 
endometrial glands EG. The myometrium is made up 
of inner circle IC and outer longitudinal OL smooth 
muscles. H&E; 100X 

 

Plate 2: Photomicrograph of Group C showing normal 
uterus showing a patent lumen, inner endometrium 
En which is the thickest layer, middle myometrium My 
and outer perimetrium Pe. The endometrium is lined 
by simple columnar epithelium Ep beneath which 
there is a thick lamina propria LP containing several 
endometrial glands EG. The myometrium is made up 
of inner circle ICM and outer longitudinal OLM smooth 
muscles. H&E; 100X 

 
Plate 4: Photomicrograph of Group D showing normal 
uterus showing a patent lumen, inner endometrium 
En which is the thickest layer, middle myometrium My 
and outer perimetrium Pe. The endometrium is lined 
by simple columnar epithelium Ep beneath which 
there is a thick lamina propria LP containing several 
endometrial glands EG. The myometrium is made up 
of inner circle IC and outer longitudinal OL smooth 
muscles. H&E; 100X 

 

DISCUSSION 

In this study, the histology of the uterus was assessed 
in female Wistar rats following treatments with human 
chorionic gonadotropin (hCG) and clomiphene citrate. 
The histology of the uterus showed normal 
architecture similar to the control group which 
suggests that the administration of hCG and 
clomiphene citrate did not cause any noticeable 
alterations in the uterine structure within the 
experimental period.  

This contradicts the study by Ónen et al, (1997) on 
the histopathological changes in the uterus of rats 
treated with clomiphene citrate demonstrating that 
100ug/kg doses of hCG-induced polygonal nodular 
cells in the uterus epithelium and the presence of 
erythrocytes in the stroma. This contrast may be as a 
result of the experimental setup differences, as Ónen 
and colleagues administered neonatally. Also, El-
Morshedy et al. (2020) reported an increase in the 
uterine wall thickness with an increase in the height 
and width of the endometrial folds, dilated lumen with 
patches of the hypertrophied surface epithelium and 
pseudo-stratification following administration of 1 
mg/kg/day body weight of clomiphene citrate during 
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the diestrus stage of their menstrual cycle. Similarly, 
a study by Branham et al. (1988) suggested that 
neonatal clomiphene citrate exposure caused 
prolonged luminal epithelium hypertrophy and 
inhibited uterine gland genesis. Worthy of note is that 
administration was postnatal (Branham et al., 1988).  

In agreement with our findings, no significant 
differences were observed in the histology of the 
uterus following CC treatment in human female 
subjects (Thatcher et al., 1988). Similarly, in a 
different study and in agreement with our study, no 
significant effect on the uterus was demonstrable 
following CC treatment in baboons (Eley et al., 1991). 
Kuscu and colleagues reported that CC did not 
adversely affect endometrial leukaemia inhibitory 
factor levels in females (Kuşcu et al., 2002).  

In conclusion, the administration of hCG and CC, in 
the given doses, did not cause any noticeable 
alterations in the uterine structure of the female rats. 
These findings provide valuable insights into the 
effects of these substances on the uterus and could 
have implications for their use in fertility treatments. 
However, further research is needed to fully 
understand the implications of these findings and to 
investigate the potential effects of different doses, 
treatment schedules, and longer-term effects. It 
would also be interesting to investigate the effects of 
these treatments on other aspects of reproductive 
health, such as hormone levels, ovulation, and 
fertility. 
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