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Polycystic ovary syndrome (PCOS) is one of the most common diseases in women of reproductive age [1]. Typically, PCOS includes polycystic ovary, hyperandrogenia and chronic anovulation   аnd is the most common form of endocrinopathy occurs in 5-10% of women of reproductive age [2].

In addition, it is often associated with a high risk of developing insulin resistance, obesity, dyslipidemia and cardiovascular disease [3]. 
The etiology and pathogenesis of PCOS has not been fully understood until now, despite the huge number of studies devoted to this problem [4]. Since no etiologic factor is able to fully cover all clinical signs, revealing new links in the pathogenesis of PCOS will allow different groups of drugs to be used differently to restore ovulatory cycles [5].

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 occur in PCOS [6].

In cases of primary or true polycystic ovaries, the formation of neurotransmitters of the hypothalamus, changes in the rhythm of gonadotropin-releasing hormones and, as a consequence, quantitative changes in the secretion of gonadotropin hormones (GH), luteinizing hormone (LH) and follicle-stimulating hormone (FSH), are considered to be the central pathogenetic link [7]. 

The adrenal cortex is the supplier of sex steroid hormones - androgens, and therefore, it is of some interest to analyze the morphofunctional parameters of the adrenal glands and the degree of their involvement in the process with polycystic ovaries [8]. The use of the biological model of polycystic ovary allows an experimental study of this problem.

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. 

The subjects of the study were females of white rats of the Vistar line of 27-day-old age and weighing 80-90 g. The group included 30 animals, 15 of which were control and 15 were experimental subjects. The control group consisted of females with a normal estrous cycle. In the experimental animals, the polycystic process in the ovaries was simulated by subcutaneous administration of 8 mg / 100 g of the body weight of the oil solution of dehydroepiandrostenedione-sulfate (DHEA-sulfate) for 20 days. The described method allowed to achieve the development of polycystic ovary in 94% of rats. The animals were removed from the experiment by decapitation under ether anesthesia, in accordance with the principles of the Helsinki Declaration on humane treatment of animals, followed by deleting ovaries and adrenal glands to study morphological changes. Ovaries and adrenal glands for histological studies were fixed with 8% neutral formalin. Then followed the conventional scheme of pouring into paraffin.
For histological examination, serial sections with a thickness of 4-6 μm were made, which were stained with hematoxylin and eosin. The 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 significantly exceeded the weight of the control group of the animals. Also, the weight of the ovaries in the experimental group was increased, which was almost twice the mass in comparison with the control. In the ovaries of white rats of the juvenile development period, synchronicity of differentiation processes in the experimental and control groups was noted, associated with the formation of ovosomatic Histins and the formation of a microcirculatory canal. Ovaries of androgenized animals showed sclerosis of the stroma and the development of cystic-regenerating follicles. There were large cysts of various types. There were almost no mature follicles and yellow bodies. The relative volume of the stroma increased, the collagenization of the protein coat increased and, accordingly, the appearance of the ovaries changed significantly. The white membrane is considerably thickened, opaque, the surface epithelium is single-layered flat, sometimes cubic. 
The stroma of the ovaries reacted to changes in the hormonal background by the intensification of collagenization processes. Collagen fibers were grouped into thick beams. Some of them reached the belly shell and interwoven into it, forming thickenings. 
Cellular elements are represented by fibroblastic cells with a predominance of fibroblasts.The phenomenon of sclerosis of the stromal component of the ovaries was accompanied by a restructuring of the vasculature. The general tendency was expressed by the deterioration of hemodynamics and the reduction of the vascular components of the microcirculatory path. In the cortical ovaries a characteristic tortuosity of arterioles appeared.

The capillary network was slightly branched. In venules, stasis phenomena were observed with the migration of uniform elements to the perivascular spaces. Massive interlayers of collagen fibers displaced the vasculature in the follicular regions. Microvessels were preserved only in the zones of follicle growth. In androgenized rats, one should note the main feature of folliculogenesis: the development of follicles occurs with the complete absence of yellow bodies of any stages. In the ovaries, the number of primordial follicles that grows has decreased. The number of follicles of subsequent generations decreased. Large normal vesicular follicles were absent. In follicles of different levels of development, there were signs of atresia or cystic degeneration. From the follicular apparatus of the ovaries there is a further decrease in the generative reserve, there are practically no normal follicles, the process of cyst formation continues. The number of terminal arterioles in the cortex is reduced, the capillary network is poorly represented. Regressive changes in blood vessels took place in the brain substance of the ovaries, where their number decreased significantly. The short arteries and veins are separated by massive interlayers of connective tissue fibers. Arterioles and venules are few, lacunar extensions are usually absent, or indistinct. The interovascular spaces are sclerosed. The hemocapillary system looked as desolate. In the experimental group, the adrenal gland exceeded the control group by 9.8%. The width of the cortical and cerebral substances in the experimental animals exceeded the data of the control group by 15.3% (p <0,05) and 37.9% (p <0,05), respectively. In polycystic ovaries, the width of the glomerular zone decreased by 30.0% (p <0,05) reliably with respect to control, but the width of the beam and reticular zones significantly exceeded the data of control rats by 15.2%  and 18.1% (p < 0,05).

The heterogeneity of adrenocorticocytes 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 74:22 (in the control this ratio was 36:62). Morphometric parameters of dark cells did not differ significantly from the control, the nucleolus area decreased by 25.8% (p <0.05) and nucleolus-nuclear factor by 40.8% (p <0,05).  In bright cells, the area of ​​nuclei was 32,9% (p <0,05), nucleoli were 42,0% (p <0.05), nuclear-cytoplasmic by 35,9% (p <0.05), and nucleolus- Nuclear at 11,0% (p <0,05), the coefficients increased, which was regarded as an increase in the functional activity of light cells. In the fascicle zone of the adrenal glands of experimental animals, the ratio of dark and light cells was 45:55 (in the control this ratio was 18: 84). The area of ​​dark and light cells increased by 31,1% (p <0,05) and 4,6% (p <0,05). In light corticocytes, the area of ​​nuclei decreased by 1,9% (p <0,05), nucleoli by 4,2% (p <0,05), and the nuclear-cytoplasmic coefficient by 7,3% (p <0,05 ). In the reticular zone of the adrenal and androgynous animals, the ratio of dark and light cells was 48: 56 (in control this ratio was 40:57). The area of ​​dark cells increased by 30,2%, the area of ​​light cells decreased by 6.5%. The parameters of the nuclear-cytoplasmic coefficient increased. Structural and functional heterogeneity of cortico-cotics was noted in the bundle and reticular zones. In both types of corticocytes, the amount of liposomes decreased markedly, transformation was often observed with the formation of myelin-like bodies, which indicates an increase in steroidogenesis. There was an increase in the processes of autophagocytosis, the appearance of small cytoplasmic sequestration zones, as a result of which a significant number of myelin-like structures were observed in the cytoplasm of cells, as well as in the intercellular space and in the lumen of the capillaries.
Conclusions. 

When modeling PCOS in rats and ovaries, morphological signs were revealed, consisting in progressive depletion of the follicular reserve, permanent cyst formation, increased stromal collagenization, disturbances in microcirculation and hemodynamics systems, and the absence of yellow bodies. The signs of compensatory reactions predominate in the adrenal glands, expressed in the dominance of progressive changes in the width of the beam zone of the cortical substance, with the predominance of proliferative processes in the supratrices that affect the cells of the endocrine parenchyma.

Prospects for further research are to study the effectiveness of various therapeutic factors on the experimental model of polycystic ovary.
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