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Abstract

Polycystic ovarian syndrome (PCOS) is an endocrine disorder affecting women in child bearing age and is considered
the main cause of infertility. This study aims to determine the efficacy of cyproterone 12 mg/ kg and metformin 50
mg/kg as a single oral daily dose for 20 days, in PCOS induced in female rats by estrogen valerate. In untreated group
PCOS, the level of serum luteinizing hormone (LH) and follicle-stimulating hormone (FSH) was significantly (P< 0.0001)
decrease, while estradiol and testosterone levels were increased significantly (P< 0.0001 and P< 0.001 respectively) in
comparison with control group. Both cyproterone and metformin significantly increased LH and FSH levels (P< 0.05)
compared to the untreated PCOS group. Both cyproterone and metformin reduced the level of estradiol hormone
significantly (P <0.001 and P <0.05, respectively). Cyproterone also decreased the level of testosterone (P <0.0001)
compared to the untreated PCOS group, and the testosterone level became less than that recorded in the control group
(P <0.05), Metformin also significantly decreased the level of testosterone compared to the untreated PCOS group (P
<0.01), but it still more than that in control. According to the results of the current study, we can conclude that
cyproterone and metformin showed an efficacy in the treatment of PCO, and can restore the normal hormonal levels
and should be considered in the treatment of this disease.
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1. Introduction

Polycystic ovarian syndrome (PCOS) is an endocrine disorder affecting women in child bearing age and is considered
the main cause of infertility as a result of anovulation [1-2]. According to Rotterdam ESHRE/ASRM-Sponsored PCOS
Consensus Workshop Group (2003), PCOS is diagnosed by the presence of two of the three following diagnostic criteria:
oligoamenorrhoea, polycystic ovaries morphology and hyper-androgenemia [3]. PCOS is the most common endocrine
pathology in the reproductive-aged female around the world. The prevalence is greatly variable ranging from 2.2% to
as high as 26% [4]. Symptoms can vary from mild to severe conditions. The common symptoms of PCOS included acne
(occur after adolescence and does not respond to usual treatment), rapid weight gain, difficulty in losing weight,
hirsutism, mental health problems, metabolic dysfunction, difficulty getting pregnant, thinning hair and hair loss from
the head, oily skin, depression and mood changes, patches of thickened velvety, darkened skin on the neck, arms, breast
or thighs Acanthus's nigricans, pelvic pain and obesity (80% of women with PCOS are obese) [5-6]. PCOS develops when
the ovaries are stimulated to produce excessive amounts of male hormones (androgens), especially testosterone, by
either the release of excessive luteinizing hormone from the anterior pituitary gland, elevated level of insulin in the
blood (hyper-insulinaemia) in women whose ovaries are sensitive to this stimulus or reduced levels of sex-hormone
binding globulin (SHBG) resulting in increased free androgens [7]. The majority of patients with PCOS have insulin
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resistance and/or obesity. Their elevated insulin levels contribute to disrupt all components of the hypothalamus-
hypophysis-ovary axis, and ovarian tissue insulin resistance results in impaired metabolic signaling that lead to PCOS
[8]. Hyper-insulinemia increases GnRH pulse frequency, LH over FSH dominance, increased ovarian androgen
production, decreased follicular maturation and decreased SHBG binding [7]. Accordingly, this study was designed to
determine the efficacy of cyproterone (anti-androgeneic drug) and metformin (which characterized by multiple
hypoglycemic effect), in modulation of hormonal disturbances in PCOS induced in female rats.

2. Material and methods

Forty adult albino female rats of 250+10 g with regular estrus cycle were obtained from the animal house in Thi-Qar
College of Science and adapted for 2 weeks on the experiment condition (23+2°C, 14 hrs light/10 hrs dark) before the
study. They were fed a standard rat diet and tap water ad libtum. The first ten animals were left without PCOS induction
and were treated for 20 days with a normal saline. The rest thirty females were given a single intramuscular injection
of 4 mg estrogen valerate (Riedeldehaen, Germany) to induce PCOS [9-10]. After 30 days of induction of PCOS, the
animals were divided into three groups (10 each) and treated respectively with cyproterone 12 mg/ kg, metformin 50
mg/kg as a single oral dose daily, while the third group was given normal saline (the vehicle) 0.5 ml/animal to serve as
negative control (PCO untreated group). The stage of the estrus cycle was determined by microscopic examination of
vaginal smears [11]. At the end of the treatment period, the animals were Kkilled by neck dislocation after chloroform
anesthesia. The blood samples from the positive control and experimental groups were immediately obtained for
hormonal analysis. All hormones were determined by enzyme-linked immunosorbent assay (ELISA, Kit CA-92627 Cod.
No. EIA- 4K2G5, from American Co. Monobind, Inc. Costa Mesa).

Statistical differences were determined by student-t-test using SPSS.

3. Results

The level of serum LH and FSH was significantly (P< 0.0001) decrease in PCOs untreated group, while estradiol and
testosterone levels were increased significantly (P< 0.0001 and P< 0.001 respectively) in comparison with control
group. Both cyproterone and metformin significantly increased LH and FSH levels (P< 0.05) compared to the untreated
PCOS group. However, the levels of both LH and FSH hormones were still significantly less than that recorded in control
group (P<0.001). Cyproterone reduced the level of estradiol hormone significantly (P <0.001) compared with untreated
PCOS group, but its level was still higher than that in the control group (P <0.05). Metformin also decreased estradiol
hormone compared with untreated PCOS group (P <0.05), but its level was still significantly more than that in control
group (P <0.001). It also decreased the level of testosterone (P <0.0001) compared to the untreated PCOS group, and
the testosterone level became less than that recorded in the control group (P <0.05), Metformin also significantly
decreased the level of testosterone compared to the untreated PCOS group (P <0.01), but it still more than that in control
(P <0.05) (table 1).

Table 1 The effect of cyproterone and metformin on the serum levels of LH, FSH, estradiol and testosterone in PCO
induced in female rats by estrogen valerate

Groups LHIU/ml FSH IU/ml Estradiol pg/ml | Testosterone pg/ml
Control 1.465+0.322 1.232+0.172 26.87+2.112 0.047+0.0162
PCO untreated 0.362+0.10P 0.262+0.08> 118.12+5.06P 0.142+0.018b
PCOS treated with cyproterone 0.322+0.16¢ 0.278+0.06¢ 38.62+3.32¢ 0.028+0.022¢
PCOS treated with metformin 0.342+0.18¢ 0.286+010¢ 86.62+13.044 0.082+0.0124

Vertically, similar letter means not significant

The cyclic rhythm of estrus cycle which disturbed in PCOS rat females was returned to normal in both cyproterone and
metformin treated groups.

4. Discussion

Estrogen valerate methods of producing experimental PCOS models showed hormonal and histological findings
mimicking that occurred in women [12]. Therefore, this model was used to induce PCOS in the current study. The
declined levels of gonadotropins in PCO females in this study were in agreement with many previous studies and
considered as a characteristic feature of PCO. Testosterone and estradiol possessed a central position in PCOS, their
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elevation was closely related to the ovarian pathology, and both hormones were used for induction of PCOS in animal
models [13-15]. Neuro-endocrinological studies showed that the neuronal component responsible for the induction of
the LH surge is located in the preoptic area which stimulated by estrogen [16-18]. The efficacy of metformin to restore
the normal physiological status in this study was in agreement with many previous studies [14]. It was effective as a
treatment for anovulatory infertility amongst women with PCOS [19]. It improved the weight gain, hormone profile and
ovarian follicular cell architecture. It decreased LH, LH/FSH, tumor necrosis factor-a (TNF-a) and tissue anti-miillerian
hormone (AMH) levels which were induced in the PCOS group. It ameliorated the elevated number of secondary and
atretic follicles and the decreased number of Graafian follicles in the PCOS group. Many authors mentioned that the
effects attributed to antioxidant and anti-inflammatory effects of metformin [20-21]. Furthermore, insulin resistance
plays a pivotal role in PCOS. Insulin-sensitizer agents such as metformin have been shown to improve the endocrine
and metabolic aspects of PCOS [22]. So, part of metformin effects on PCOS could be attributed to its hypoglycemic and
insulin-sensitizing effect [23].

On the other hands, many studies confirmed the efficacy of cyproterone in PCOS. Cyproterone significantly decreased
the free androgen index (-81%) and increased sex hormone binding globulin (+ 639%) in women with PCOS [24]. The
treatment with cyproterone resulted in marked clinical improvement. The basal plasma gonadotropin, estradiol,
estrone, testosterone and androstenedione levels were significantly decreased [25-26]. The restoration of normal cyclic
rhythm of estrus cycle in the current study were occurred as a result of restoration of the hormonal status, because the
reproductive physiology including the steroidogenesis, the follicular development, ovulation and development and
regression of corpora lutea were controlled by the cyclic production of pituitary hormones [18].

5. Conclusion

According to the results of the current study, we can conclude that cyproterone and metformin showed an efficacy in
the treatment of PCO, and can restore the normal hormonal levels, normal ovarian histology and should be considered
in the treatment of this disease.
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