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Abstract: The studies were carried out on 30 females of white rats of the Vistar line of 27-day-old age, 15 of which compose the control group and 15 - the main group. Polycystic ovary modeling in rats of the main group was carried out by subcutaneous introduction of 8 mg / 100 g of body weight of dihydroepiandrostendiol-sulfate (DGA-sulfate) oil solution for 25 days. The degree of morphological changes in the adrenal glands, associated with the nature of the development of the polycystic process in the ovaries, affects the width of the glomerular zone of the cortical layer of the gland.
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Polycystic ovary syndrome (PCOS) is an endocrine pathology, manifested by hyperandrogenism (HA), obesity, insulin resistance, irregularity of the menstrual cycle, chronic anovulation and infertility [1]. Criteria for diagnosis of PCOS, in addition to clinical manifestations, are hormonal indices and metabolic disturbances of the endocrine profile [2]. According to some researchers, genetic polymorphism of PCOS is formed under the influence of difficult environments factors, causing molecular genetic markers of this pathology [3]. Regulation of the ovaries is controlled by the central nervous system and interconnects with other neuroendocrine organs [4].

So far as no etiologic factor is able to fully cover all clinical signs of PCOS, the pathogenesis of this disease remains to some extent unknown [5]. This pathology progresses gradually, and reproductive system disorders in PCOS depend on the effects of exogenous stress factors (physical and psychical overstrain, infectious diseases, etc.). The mechanisms that underlie the formation of this disease indicative of to the multifactorial etiology of this pathology. Central pathogenetic link is considered a violation of the formation of neurotransmitters of the hypothalamus, a change in the rhythm of adrenocorticotropic, pituitary and gonadotropic hormones LH and FSH [6]. The adrenal cortex is the source of sex steroid hormones - androgens, and therefore, the analysis of the morphofunctional parameters of the adrenal gland and the degree of their involvement in the PCOS process are of some interest. The use of the biological model of polycystic ovary allows an experimental study of this problem [7]. The generality of the physiological processes of the regulation of the reproductive system in humans and rats makes it possible to use animals for biological modeling and studying the mechanisms of disturbances that arise in PCOS [8].
Purpose of investigation are to improve the PCOS modeling method to study the theoretical aspects of the pathogenesis of this pathology on immature female Vistar rats.

Material and methods. Studies were carried out on 30 females of white rats of the Vistar line of 27-day-old age and weighing 80-90 g (after the 25 days experiment, the animal mass was 130-150 g), 15 of which compose the control group and 15 - the main group . The rats of the control group had a normal estrous cycle. The basis of this principle of PCOS modeling was the task of creating cystic and hormonal disorders in the ovaries of immature female rats of the Vistar line, in accordance with the clinical and morphological manifestations of this syndrome.
Polycystic ovary modeling in rats of the main group was carried out by subcutaneous introduction of 8 mg / 100 g of body weight of dihydroepiandrostendiol-sulfate (DGA-sulfate) oil solution for 25 days. The animals were output from the experiment by decapitation under ether anesthesia in accordance with the principles of the Helsinki Declaration on Humane Treatment of Animals, followed by sampling ovary and adrenal organ to confirmation the development of PCOS and to study the morphological changes in these organs after the experiment.

The method provides a model for more detailed study of the mechanisms of the formation of the polycystic ovary syndrome from the period of puberty and further development of therapeutic and preventive measures to prevent this pathology of the ovaries at an early stage of the disease. The described approach allowed to achieve the development of polycystic ovary in 94% of rats.  
Statistical processing of the results was carried out according to the Microsoft Excell program.
Results of investigation and their discussion. 

After the experiment, the weight of the experimental rats of the main group was significantly higher than the weight of the control group of the animals. However, the weight of the ovaries in the experimental group was halved decrease, and the adrenal weight significantly increased (P <0.001) compared to the control group (Table 1).

Table 1
Indicators of ovary and adrenal gland weight in the control and main groups of rats (g)
	Groups animals
	Weight ovary
	Weight adrenal gland
	Weight rats

	Control, n=15
	0,0616 ± 0,0023
	0,0444 ± 0,0011
	120,0 ± 1,88

	Main, n=15
	0,0326 ± 0,0017
	0,0598 ± 0,0013
	155,2 ± 2,65

	Р
	Р<0,001
	Р<0,001
	Р<0,001


In the ovaries of androgenized animals, against the background of progressive processes of sclerosis of the stroma, the formation and development of cystic follicles continued, which is a confirmation of the experimental PCOS model. In the morphological study, large cysts of various types were identified. At the same time, there were completely no mature follicles and yellow bodies. The relative volume of the stroma increased, the collagenization of the squamous cell increased too, and, accordingly, the appearance of the ovaries changed significantly (Figure 1).

In the main group of rats, the adrenal weight exceeded the control group by 9.8% (p <0.05), and the width of the cortical and medullary layer increased by 15.4% (p <0.05) and 35.5% (p < 0.001), accordingly (Figures 2 and 3).
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Fig.1. Sclerosis of the stroma, large cysts, absence of mature follicles and yellow bodies in the ovaries of rats under experimental PCOS. 

Col. Hematoxylin-eosin (exp.1x200).
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Fig.2. The width of the cortical and medulla of the adrenal glands in the control group of rats. Col. Hematoxylin-eosin (exp. 1x200).
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Fig.3. Significant increase in adrenal medulla in the main group of rats after PCOS modeling. Col. Hematoxylin-eosin (exp. 1x200).

The redistribution of the width indices in different areas of the adrenal cortex in the control (Fig. 4) and experimental rats was noted, therefore, in the PCOS the width of the glomerular zone was reduced to 30% with respect to the control, and the width of the glomerular and reticular zones increased by 16.2% P <0.05) and 18.8% (p <0.001)  (Fig. 5). 
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Fig.4. Glomerular zone of the adrenal glands in the control group of rats. Col. Hematoxylin-eosin (exp. 1x200).
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Fig.5. Reduction of the width of the glomerular zone of the adrenal glands in the main group of rats after PCOS modeling. 

 Col. Hematoxylin-eosin (exp. 1x200).
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Fig.6. Increase in the reticulum of the adrenal glands in the main group of rats after PCOS modeling. Col. Hematoxylin-eosin (exp. 1x200).

The heterogeneity of adrenocorticocyt was expressed by the ratio of the number of dark and light cells. In the glomerular zone of androgenized rats, the ratio of dark and light cells was 78:25 (in control this ratio was 35:59). 

In the glomerular zone of the adrenal glands of the main group, the ratio of dark and light cells was 44:56 (in the control group, this ratio was 19:77). The area of the nuclei and the nuclear-cytoplasmic coefficient exceeded the parameters in the control.

Conclusions. 
Experimental modeling of polycystic ovaries in rats by subcutaneous administration of an oil solution dihydroepiandrostendiol-sulfate (DGA-sulfate) is an objective method of PCOS development and causes sclerosis of the stroma, development of large cysts, atretic follicles and absence of yellow bodies in the ovaries of rats. Herewith, in the steroid-secreting system of the general genital ovary - corticocytes of the adrenal glands, morphological signs of compensatory reactions in the adrenal glands are found, which is expressed in the dominance of progressive changes in the width of the glomerular zone of the cortical layer with the predominance of proliferative processes in the adrenal glands, which affects the cells of the endocrine parenchyma. The described processes are caused by the dysfunctional state of the ovaries, due to active cyst formation. The degree of morphological changes in the adrenal glands, associated with the nature of the development of the polycystic process in the ovaries, affects the width of the glomerular zone of the cortical layer of the gland.
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